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I. INTRODUCTION 

A. Introduction and Purpose 

The existing Fountain Hills Boulevard dip crossing at Ashbrook Wash is frequently closed 

to traffic during and after storm events due to high water depth and velocity. Stormwater 

flows in Ashbrook Wash have closed the Fountain Hills Boulevard crossing 13 times, totaling 

25 days over the last five years. Typically, after reopening the crossing, Ashbrook Wash 

continues to flow across the roadway for prolonged periods. These nuisance flows are due 

to outflows from four upstream detention dams, forced recharge from upstream effluent 

watering, and a perched groundwater table. 

This report documents the drainage design for the Fountain Hills Boulevard all-weather box 

culvert crossing (100-year flood event) at Ashbrook Wash, and the associated roadway 

drainage improvements necessary for the project. 

B. Project Location 

The project is located on Fountain Hills Boulevard approximately 0.2 miles north of 

Palisades Boulevard. The project is located entirely within the incorporated limits of the 

Town of Fountain Hills. A location map of the project site is presented in Figure 1. 

C. Description of Improvements 

1. Existing Conditions 

The existing dip crossing conveys nuisance flows under Fountain Hills Boulevard 

through an 18 inch corrugated metal pipe. Large rocks frequently plug this culvert 

which result in flow overtopping the roadway. The Town of Fountain Hills installed 
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an 8 inch underdrain (HDPE) beneath the northbound lanes and south of the 

concrete dip crossing. The underdrain was installed to eliminate groundwater from 

upwelling and deteriorating the asphaltic pavement. 

2. Proposed Improvements 

The proposal project will remove the existing dip crossing, construct a new double 

12' by 8' reinforced concrete box culvert, reconstruct the roadway, and add a sidewalk 

along the east side of the roadway. Weep holes will be built into the culvert to 

relieve groundwater pressures. Catch basins against the box culvert wells constructed 

for roadway drainage will outfall to the box culvert and outlet wingwall. 

The design concept report (DCR) developed by the Town of Fountain Hills 

recommended a double 12 foot wide by 8 foot tall reinforced box culvert with 

wingwalls at both the inlet and outlet. A copy of the approved DCR is provided in 

Appendix A. The Ashbrook Wash box culvert was sized for hydraulic purposes, and 

to provide a future bicycle path opening beneath Fountain Hills Boulevard. 

D. Drainage Plans 

The construction plans for the drainage improvements described above are presented in 

Exhibit I. 
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11. ASHBROOK WASH 

A. General Discussion 

The Flood Control District of Maricopa County (FCDMC) is currently performing a Flood 

Insurance Study (FIS) for the major washes within the Town of Fountain Hills. The District 

is under contract with George V. Sabol Consulting Engineers, Inc. (GVSCE) in association 

with McLaughlin Kmetty Engineers, LTD. (MKE) to perform the Fountain Hills (North) 

Floodplain Delineation Study. GVSCE is performing the hydrologic analysis and MKE is 

delineating the floodplain and floodway limits. 

B. Hydrology 

Two hydrologic models (HEC-1) were developed by GVSCE. One model quantifies the 

existing peak discharges and the other estimates the future peak discharges. Both the 

existing and future hydrologic models considered the 100-year, 6-hour and 100-year, 24-hour 

duration storm events. The future peak discharges are based on zoning and current 

development patterns in the watersheds. 

FCDMC provided a summary table with both the existing and future 100-year peak 

discharges for the Fountain Hills (North) Floodplain Delineation Study. These tables are 

provided in Appendix B. A summary of the 100-year peak discharges at the Fountain Hills 

Boulevard crossing of Ashbrook Wash is provided in Table I. 

STANLEY CONSULTANTS, INC. 



Table I. Ashbrook Wash 100-Year Peak Discharges 
at Fountain Hills Boulevard 

Trico International, Inc. performed a Master Drainage Control Study for Fountain Hills in 

approximately 1970. This study predicted a future 100-year peak flow of 1748 cfs for 

Ashbrook Wash at Fountain Hills Boulevard. 

C. Topographic Mapping 

The digital mapping used for the hydraulic analyses of Ashbrook Wash was provided by 

MKE. The mapping was developed by Kenney Aerial Mapping from photos taken in August 

1991. The mapping was prepared by photogrammetric methods to national map accuracy 

standards of lU=200' horizontal scale and 2' contour intervals. The topographic mapping is 

based on ground control survey data provided by Anderson-Nelson, Inc. 

The elevations presented on the mapping are based on the National Geodetic Vertical 

Datum (NGVD) of 1929. However, this project will be constructed using the Town of 

Fountain Hills Datum. The 1929 NGVD was determined to be 1.4 feet lower than the Town 

of Fountain Hills Datum. Therefore, all design elevations used in the hydraulic analyses 

were lowered by 1.4 feet. 
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A listing of elevation reference marks ( E m ' s )  and the survey notes indicating the difference 

between the two datums are provided in Appendix C. The closest ERM to the project site 

is 3-A. ERM 3-A is a brass cap at the center of the cul-de-sac at the south end of Arrow 

Drive. 

D. Hydraulic Analyses 

A preliminary existing conditions HEC-2 model for Ashbrook Wash was provided by 

FCDMC. The design discharges were modified to reflect the FIS 100-year peak discharges 

for both existing and future conditions. Cross-sections were added using the topographic 

mapping to better define the hydraulic conditions at the proposed box culvert. 

Manning's "n" values used in the HEC-2 analyses are documented in a report for the FIS (1). 

Expansion and contraction coefficients were adjusted to reflect the impact of the proposed 

culvert. 

The proposed culvert will be constructed at a flatter slope than the existing channel and 

slightly below the existing invert. Therefore, the channel upstream of the inlet will be graded 

at approximately a 10 to 1 slope to intersect the existing upstream channel. 

Two HEC-2 models were developed for the project and the output for these models are 

presented in Appendix D. The first model (EXIST2.DAT) quantifies the existing hydraulic 

conditions at the project site. The proposed conditions model (DESIGN.DAT) used the 

HEC-2 special culvert routine to determine the impacts of the proposed box culvert. 
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The proposed condition model indicates a maximum water-surface elevation increase of 

approximately 0.8 feet above the existing water-surface elevation. Both the existing and 

future hydrology 100-year floodplains are contained within the recorded drainage tract for 

Ashbrook Wash. The hydraulic analysis for the existing hydrology indicates a maximum 

increase of approximately 4 feet-per-second (fps) at the point where the channel excavation 

ties into the existing channel invert. The hydraulic analyses using the future hydrology 

indicates a maximum increase of approximately 3 fps at the outlet of the culvert. Tables I1 

and I11 present a comparison between the existing and proposed hydraulic conditions for the 

existing and future hydrology, respectively. A map showing cross-section locations and 

floodplain limits for both the existing and future hydrology is provided in Appendix D. 

E. Scour Potential 

The slope of Ashbrook Wash at the project site is approximately 0.026 ft/ft. The proposed 

box culvert will be constructed on a 0.010 ftlft slope. The Town requested that the upstream 

channel be excavated at a 10% slope from the inlet to intersect the existing channel invert. 

It is likely the artificial grade break created by the channel grading will propagate upstream. 

Therefore, a significant potential exists that the culvert will fill with channel sediment during 

storm events. It should be noted that the proposed culvert installation may require 

maintenance after major storm events. 

Since a six foot deep cutoff wall will be constructed as part of the outlet wingwalls and apron, 

and the ratio of the proposed to existing conditions outlet velocity is between 1.2 and 1.3, no 

additional outlet protection was considered necessary. 

STANLEY CONSULTANTS, INC. 



Table II. Comparison of Hydraulic Conditions, Existing Hydrology (Q = 1185 cfs) 

Table Ill. Comparison of Hydraulic Conditions, Future Hydrology (Q = 1865 cfs) 

Cross- 
Section 
Number 

3.190 
3.210 
3.236 
3.246 
3.323 
3.421 
3.478 
3.519 
3.531 
3.544 

FILE: FHILLSI .WB2 

Cross- 
Section 
Number 

3.190 
3.210 
3.236 
3.246 
3.323 
3.421 
3.478 
3.519 
3.531 
3.544 

Existing 
lnvert 

Elev. (ft) 
1634.0 
1635.9 
1640.9 
1642.0 
1649.8 
1660.0 
1666.6 
1670.6 
1671.7 
1673.7 

Design 
lnvert 

Elev. (ft) 
1634.0 
1634.9 
1636.3 
1642.0 
1649.8 
1660.0 
1666.6 
1670.6 
1671.7 
1673.7 

Design Conditions 

Existing 
lnvert 

Elev. (ft) 
1634.0 
1635.9 
1640.9 
1642.0 
1649.8 
1660.0 
1666.6 
1670.6 
1671.7 
1673.7 

Water 
Surface 
Elev. (ft) 

1637.7 
1640.0 
1642.0 
1643.9 
1653.2 
1662.9 
1669.5 
1674.0 
1678.4 
1678.9 

Design - Existing 

Design 
lnvert 

Elev. (ft) 
1634.0 
1634.9 
1636.3 
1642.0 
1649.8 
1660.0 
1666.6 
1670.6 
1671.7 
1673.7 

Existing Conditions 
Water 

Surface 
Elev. (ft) 

0.0 
0.6 

-2.5 
-1.9 
0.6 

-0.4 
0.0 
0.0 
0.0 
0.0 

Existing Conditions 

Water 
Surface 
Elev. (ft) 

1637.7 
1639.4 
1644.4 
1645.9 
1652.7 
1663.4 
1669.5 
1674.0 
1678.4 
1678.9 

Channel 
Velocity 

(fps) 
6.0 
9.3 
8.4 
7.5 
5.9 
6.8 
8.3 

10.4 
5.0 
1.8 

Water 
Surface 
Elev. (ft) 

1638.5 
1640.2 
1645.3 
1647.1 
1653.3 
1664.3 
1670.5 
1675.4 
1680.5 
1681.2 

Channel 
Topwidth 

(ft) 
84 
25 
25 
90 

11 1 
85 
76 
28 
33 

253 

Channel 
Velocity 

(fps) 
0.0 
1.1 

-1 .O 
4.0 

-2.3 
1.2 

-0.1 
0.0 
0.0 
0.0 

Design Conditions 

Channel 
Velocity 

(fps) 
6.0 
8.2 
9.4 
3.5 
8.3 
5.6 
8.5 

10.4 
5.0 
1.8 

Channel 
Topwidth 

( ft 1 
0 

-52 
-46 
-30 

2 
-3 
1 
0 
0 
0 

Channel 
Velocity 

(fps) 
7.3 
9.2 

10.9 
4.0 
9.6 
6.9 
9.5 

12.3 
6.2 
1.7 

Water 
Surface 
Elev.(ft) 

1638.5 
1641.0 
1644.0 
1646.1 
1653.3 
1664.3 
1670.5 
1675.4 
1680.5 
1681.2 

Design - Existing 

Channel 
Topwidth 

(ft) 
84 
77 
71 

121 
109 
88 
74 
28 
33 

253 

Channel 
Topwidth 

(ft) 
91 
88 
80 

149 
111 
93 
99 
28 
33 

292 

Water 
Surface 
Elev. (ft) 

0.0 
0.8 

-1.3 
-1 .O 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Channel 
Velocity 

(fps) 
7.3 

12.2 
9.7 
5.1 
9.6 
6.9 
9.5 

12.3 
6.2 
1.7 

Channel 
Topwidth 

(ft) 
91 
25 
25 

126 
111 
93 
99 
28 
33 

292 

Channel 
Velocity 

(fps) 
0.0 
3.1 

-1.2 
'l .I 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Channel 
Topwidth 

(fi) 
0 

-63 
-55 
-23 

0 
0 
0 
0 
0 
0 



111. ON-SITE DRAINAGE 

A. General Discussion 

The proposed Fountain Hills Boulevard roadway improvements at Ashbrook Wash include: 

flattening the roadway sag vertical curve; installing a double 12' by 8' box culvert; collecting 

the 10-year design storm roadway runoff with catch basins, and discharging the runoff to 

Ashbrook Wash. 

Two major drainage areas were identified which will concentrate storm runoff at the low 

point of the proposed roadway sag vertical curve. The proposed on-site drainage system is 

designed to collect all the 10-year storm runoff which reaches the sag low-point and discharge 

the flows through the box culvert downstream wingwall. 

Fountain Hills Boulevard roadway drainage contributing to Ashbrook Wash was evaluated 

according to ADOT's Highway Drainage Design Manual (2'3). Since the contributing 

drainage area is less than 160 acres, the Rational Method was used to estimate the peak 

discharges. 

B. Runoff Calculations 

Basin 1 is defined as the area contributing to Fountain Hills Boulevard North of Ashbrook 

Wash. Basin 2 is defined as the area contributing to Fountain Hills Boulevard South of 

Ashbrook Wash. The two major drainage areas contribute to the sag vertical curve at 

Ashbrook Wash. Each major basin was further divided into two sub-basins by the sag in 

Fountain Hills Boulevard. A contributing drainage area map is provided in Appendix E. 

The contributing area for Basins 1 and 2 is 6.03 and 9.57 acres, respectively. The 
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contributing drainage area is primarily medium density residential. The runoff coefficient 

for each sub-basin was area weighted assuming the following land-uses: 

1. Streets 

2. Moderate Urban - 40% Impervious, and 

3. Desert (30% vegetation cover). 

Table IV illustrates the weighted runoff coefficient determined for each sub-basin. 

Table IV. On-Site Runoff Coefficients 

A intensity-duration-frequency (I-D-F) graph was developed for the project site using ADOT 

criteria (2). The time of concentration for the drainage sub-basins were determined using 

ADOT criteria (2). The drainage sub-basins contributing to the project site are characterized 

by steep and short flow paths. The calculations presented in Appendix E indicate time of 

concentrations less than 10 minutes. Therefore, per ADOT design criteria, the roadway 

drainage system was designed assuming a 10 minute time of concentration. The 
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corresponding rainfall intensity from the I-D-F table was determined to be 4.2 inches per 

hour. The 10-year peak discharges for the project are summarized in Table V. 

Table V. 10-Year On-Site Peak Discharges - 

Basin Sub-Basin Peak Discharge (cfs) 

The runoff generated by sub-basins 2A and 2B approach the sag vertical curve from the 

southwest, while the runoff generated by sub-basins 1A and 1B approach the sag vertical 

curve from the northeast. The street capacity in the sag was estimated to be 8.5 cfs assuming 

a 0.3% longitudinal slope (4) (AASHTO). 

Catch basins were sited to provide one 12-foot dry driving lane in each direction for the 10- 

year design storm. Catch basin sizing calculations are provided in Appendix E. Hydraulic 

gradeline calculations (HGL) were performed assuming a 100-year water surface elevation 

in Ashbrook Wash and a 10-year flow in the storm drain. Under this design condition, the 

maximum 10-year storm drain HGL is approximately one-half foot below the inlet elevation 

of catch basin number two. Extreme storm events in excess of the 10-year event will overtop 

the curb and flow into Ashbrook Wash. 

STANLEY CONSULTANTS. INC. 
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EXHIBIT I 

Fountain Hills Blvd. Drainage Plans 
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DESIGN CONCEPT REPORT 

FOUNTAIN HILLS BOULEVARD 
AT ASHBROOK WASH 

FTH - O(2)P 

AUGUST 1993 
Revised: OCTOBER 1994 



I. INTRODUCTION 

A. GENERAL 
The project is shown in the MAG Transportation Improvement Plan in FY '93-94. The 
project will reconstruct the existing dip crossing of Fountain Hills Blvd. at Ashbrook Wash 
with a double-barrel box culvert. 

B. PROJECT NEED 
The existing dip crossing of Ashbrook Wash has been frequently closed to traffic 
during and after storms due to high water depth and velocity. Upon each reopening, 
water continues to flow across the roadway for a substantial time due to the high 
perched water table, to flows draining from the 4 upstream detention dams, and to 
forced recharge from upstream sewage effluent watering. 
The concrete dip crossing pavement and especially the adjacent asphaltic concrete 
pavement have deteriorated substantially due to the flows in the wash and groundwater 
upwelling through the pavement. 
The existing design speed of the sag vertical curve at the wash crossing is 20 mph, 
far below the posted speed of 35 mph. This is particularly critical since there are no 
street lights. 
Fountain Hills Blvd. is a designated "Road of Regional SigmficanceW and is one of 
only two north-south through routes in Fountain Hills. Currently carrying 6500 vpd, 
the Town estimates that mc will grow to 20,000 vpd by the year 2015. 
Ashbrook Wash is a designated bicycle route in the Fountain Hills Bicycle Plan, and 
is the primary candidate for a linear park. Pedestrian and bicycle access across 
Fountain Hills Blvd through the box culvert is an important long-range consideration. 

C. PROJECT DESCRIPTION 
The project is located on Fountain Hills Blvd. roughly 0.2 miles north of Palisades Blvd. 
and 2.6 miles north of Shea Blvd. The project is located entirely within the recently 
incorporated Town of Fountain Hills. 

The project will remove the existing dip roadway, will construct a new double barrel box 
culvert (minimum 8' height to accommodate future pedesman and bicycle traffic along the 
wash), will reconstruct the roadway to match the existing width, and will add sidewalks 
along one or both sides of the roadway. 

IL EXISTING CONDITIONS 

A. ROADWAY 
The existing roadway is 80' wide (back-to-back of curb), and is smped for two travel lanes 
in each direction, a center two-way left-tum lane, and an "edge lane" on each side. ADOT 
classified the roadway as an Urban Collector. The roadway was constructed by the now- 
dissolved Fountain Hills Road Districts in 1973 and was under their jurisdiction until after 
incorporation and acquisition by the Town in 1990. 
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The existing asphaltic concrete pavement is 2" thick on a 1" aggregate base leveling course. 
The existing wash crossing is concrete (apparently unreinfoxced) and is believed to be 12" 
thick. Curbing is extruded "wedge curb on both sides. (Wedge curb is a 5"x16" concrete 
curb, which was extruded on top of the asphaltic concrete pavement, and was the standard 
curb used in Fountain Hills prior to 1984.) There are no sidewalks behind the existing 
curbs. 

The Road Districts slurry sealed the roadway in 1990, just prior to dissolving. The existing 
asphaltic concrete pavement dip crossing was heavily damaged by flooding in January 1993 
(FEMA DSR Numbers 50485,50486,50487,51036, and ADOT #ER-FTH-O(l)), and only 
some of the repairs have been made to date. 

The right-of-way for Fountain Hills Blvd. is 1 lo' wide. Ashbrook Wash (Parcel H of Plat 
11 1 west of Fountain Hills Blvd., and Parcel G of Plat 11 1 east of Fountain Hills Blvd.) 
is 210' wide, is a designated drainage easement, and is owned by the Master Developer of 
Fountain Hills - MCO Properties. 

B. DRAINAGE 
Roadway drainage flows to the dip crossing at Ashbrook Wash. Ashbrook Wash is the 
largest wash in Fountain Hills, with a tributary area of approximately 6 square miles. Four 
detention dams lie upstream from Fountain Hills Blvd on Ashbrook Wash and its 
tributaries, which substantially reduce the peak flow but extend the flow duration. The 
Master Drainage Control Study for Fountain Hills by Trico International in approximately 
1970 shows a 100-year peak flow of 1748 cfs for Ashbrook Wash at Fountain Hills Blvd. 
The Flood Control Dismct of Maricopa County is currently preparing Floodplain 
Delineation Studies for Fountain Hills, with results expected in December 1993. George 
Sabol & Associates is their consultant for the north half of the study, which includes 
Ashbrook Wash. 

There is currently an 18" CMP nuisance flow culvert crossing Fountain Hills Blvd. at the 
Ashbrook Wash concrete dip crossing. The culvert frequently plugs due to large rocks and 
must be cleaned out. There is an 8" HDPE underdrain under the northbound roadway lanes 
south of the concrete dip crossing, which was installed by the Town in March 1993 to 
eliminate groundwater upwelling and deterioration of the asphaltic concrete pavement. 

Stormwater flows crossing Fountain Hills Blvd. at Ashbrook Wash have required road 
closures 13 times, totalling 25 days over the last 5 years. A one-mile longer detour is 
available via Palisades-Hampstead-Fayette (minor collectors), or a 1.3 mile longer detour 
is available via the major Palisades-Saguaro roadways (except that the 3 CMP culverts on 
Saguaro Blvd. at Ashbrook Wash are adequate for only a small design storm). Upon re- 
opening after storm flows, Ashbrook Wash continues to flow across the roadway for 
substantial periods due to the 4 upstream detention dams' outflows, a high perched 
groundwater table caused by rock and clay layers, and forced recharge from upstream 
effluent watering by MCO Properties. In 1992 at least some flow through the 18" nuisance- 



water culvert was experienced in Ashbrook Wash for 12 months, and for 8 months in 1993 
(and continues to flow). 

C. STRUCTURES 
There are no existing structures currently within the project length. 

D. UTILITIES 
Existing utilities include: 

SRP electric, Dimension Cable TV, US West telephone, and Chaparral City Water 
Company water pipes along Fountain Hills Blvd. 
Fountain Hills Sanitary District's 15" and 10" sewer lines and an MCO Properties' 12" 
effluent force main along Ashbrook Wash. 

E. TRAFFIC 
The roadway currently carries 6500 vpd. The dip crossing sag curve is rated for a design 
speed of 20 mph vs. a 35 mph posted speed (and a 45 mph posted speed 1000' to the 
south). This is particularly critical since there are no street lights in the area, nor are any 
street lights anticipated within the project design life. 

There have been 4 accidents in the project length during the last 6 years, including 1 injury 
accident. No recurring patterns were indicated. 

F. ENVIRONMENTAL 
Right-of-wayleasement requirements: No permanent new right-of-way or easements are 

needed outside of the Fountain Hills Blvd. right-of-way and Ashbrook Wash parcels. 
MCO Properties, the Master Developer of Fountain Hills and owner of the Ashbrook 
Wash parcels, has been agreeable to donation of undevelopable wash land in past 
roadway projects; and a similar agreement can be anticipated for the needed right-of- 
way acquisition in Ashbrook Wash for this project. 

Land Use: Land along the project length is zoned for multi-family (R-2 and R-3) along the 
east side of Fountain Hills Blvd. and single family (Rl-8) along the west side of 
Fountain Hills Blvd. In actuality, about half of the multi-family zoned area is 
expected to develop as single family detached housing. There are four constructed 
homes and four vacant lots abutting the project. 

Geology & Soils: The roadway is underlain by relatively shallow clay and rock lenses. 
Surface Water Resources: Ashbrook Wash is a frequently running stream with heavy 

vegetation and tree growth. 

111. PROPOSED IMPROVEMENTS 

A. PROJECT CONSTRAINTS 
The purposes of the proposed construction are to provide an all-weather crossing of 
Ashbrook Wash, and m provide a pedestrian/bicycle undercrossing of Fountain Hills Blvd. 
for a potential future park/trail system. 
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The following issues present constraints or challenges: 
The box culvert and approach fills cannot cause flooding outside of the Ashbrook 
Wash drainage parcel. 
The 8' clear height of the box culvert for future pedesman/bicyclist use creates a long 
roadway replacement and potential utility lowering concerns. 

B. TRAFFIC ENGINEERING CONSIDERATIONS 

Current ADT - 6,500 
2010 ADT - 30,000 (MAG projection; combined F.H. Blvd. & 

Saguaro Blvd. ) 
Design ADT (2015) - 20,000 (Town estimate) 
Proposed Design Speed - 45 mph (for posted speed of 35 mph) 

Matching the existing roadway width and 4-lane configuration with median left turn pockets 
(or a continuous two-way left turn lane) will be adequate through the project life. On-street 
"edge-lanes" provide for bike usage and an occasional on-street parked car. 

A 16' wide, raised, landscaped median (with a SB left turn pocket at Arrow Drive) is 
planned. However, design alternates for Fountain Hills Blvd., Shea to Palisades, are 
currently being reviewed by the Town. If the selected alternate for the Shea to Palisades 
segment does not contain a raised, landscaped median, a two-way CO~MUOUS, asphaltic 
concrete paved, left turn lane will be used in this project. 

Five foot wide (or wider) sidewalk on Fountain Hills Blvd. are recommended. Although 
there are no connecting sidewalks at the present time, it is anticipated that Fountain Hills 
Blvd. will ultimately have sidewalk on at least the east side, particularly to the south 
leading to Palisades Blvd., the center of Town, and the Jr./Sr. High School. (Construction 
of a sidewalk on the west side may not be included in this project, but may be deferred 
until its future connections are known.) 

The box culvert clear height will be 8', and a center light-well will be provided to 
accommodate future pedestrian/bicycle traffic undercrossing Fountain Hills Blvd. along the 
wash. 

Signing and striping will be performed by Town forces. 

C. RIGHT-OF-WAY 
Forty feet of additional right-of-way width is needed in the Ashbrook Wash parcels. This 
land is currently owned by the Fountain Hills Master Developer - MCO Properties. 
Temporary Construction Easements may be required from some individual homeowners. 
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D. LANDSCAPING 
The center median and shoulder areas wil l  be landscaped to reflect the natural desert that 
is native to the area. The cut-fill slopes will be revegetated or re-seeded with native plant 
species. 

E. DRAINAGE 
George Sabol & Associates is currently preparing a Floodplain Delineation Study of 
Fountain Hills (North) for the Flood Control District of Maricopa County, including 
Ashbrook Wash. Their analysis will include both hydrology (HEC-1) and hydraulics 
(HEC-2) for both the current and the ultimate 100-year stom conditions. Results will be 
available in December 1993, and the crossing re-modeled for the box culvert crossing. 

Underdrains adjacent to the box culvert will be provided to handle subsurface water flows, 
and a separate pipe culvert and catch basins will accommodate roadway drainage. 

F. STRUCTURE 
A double banel box culvert 190' x 12' x 8', (8' clear height), with a center light-well, is 
being used to accommodate potential pedestrian/bicycle undercrossing mfflc. Inlet and 
outlet wingwalls, per ADOT Std. Details (2:l slope). An outlet apron or riprap will be 
considered during design. (An outlet apron is undesirable due to coordination needs for the 
future bikeway.) 

G. AESTHETIC CONSIDERATIONS 
Several items will be evaluated for aesthetic characteristics, including: 

Box culvert railings 
Landscaping 
Riprap and erosion protection measures. 

H. UTILITY IMPACTS 
Lowering or relocation of several utilities at the box culvert may be required, depending on 
their depth. Potholing and determination of prior rightslcost responsibility will be 
made during the design phase. 

I. CONSTRUCIlON ACTIVlTIES 
Construction activities are expected to inconvenience the public with increases in dust, 
noise, minor delays, and access disruptions. Water will be used to control dust, and 
disturbed areas re-seeded. The roadway will be closed during construction, with access 
provided to the local residential driveways impacted Palisades Blvd./Saguaro Blvd. will 
be signed as the detour route. 

J. ENVIRONMENTAL CONSIDERATIONS 
No significant adverse effects are anticipated on Iand use, socio-economic conditions, 
surface water resources, biological resources, air quality, or cultural resources. The project 
falls under the requirements for Nationwide Discharge Permit #14, as determined by the 





Corps of Engineers. Standard erosion control measures during construction will be utilized. 
Some additional noise is anticipated from the higher roadway elevation, but may be offset 
by the smoother surface and flatter grades. An improved visual appearance is anticipated 

K. COSTS 
Estimated cost is $474,000, including construction and construction engineering. 
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Table F-3 

Existing Condition 
100-year Peak Discharges in HEC-1 

In Numerical Order By Operation Type 

Discharqe, in cfs 
6 h r  24-hr 
31 8 21 3 

Control 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
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Table F-3 

Existing Condition 
100-year Peak Discharges in HEC-1 

In Numerical Order By Operation Type 

Discharge. in cfs 
6-hr 24-hr 
45 2 6 

Control 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
&hour controls 
6-hour controls 
6-hour controls , 
6-hour controls 
6-hour controls 
6-hour controls 
&hour controls 
&hour controls 
6-hour controls 
6-hour controls 
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Table F-3 

Existing Condition 
100-year Peak Discharges in HEC-1 

In Numerical Order By Operation Type 

Discharqe, in cfs 
6 h r  24hr 
379 209 

- 
Control 

6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
&hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
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Table F-3 

Existing Condition 
100-year Peak Discharges in HEC-1 

In Numerical Order By Operation Type 

Discharqe, in cfs 
6-hr 24-hr 
107 62 
119 65 
56 3 2 

200 118 
125 73 
162 95 
5 6 34 
16 9 

105 5 8 
503 304 
21 6 128 
249 137 
30 0 
19 0 

21 0 122 
5 1 3 1 
151 126 
3 9 24 
18 11 

171 0 
446 298 
622 41 9 
537 361 
769 543 
323 278 
62 39 
30 20 
32 19 
34 15 

203 118 
203 118 
208 122 
263 201 
280 21 5 
102 14 
369 232 
496 32 1 
388 25 1 
609 405 
1227 975 
74 1 51 6 
66 1 462 
1331 1091 
1406 1177 
1407 1230 
386 248 
286 202 

Control 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
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Table F-3 

Existing Condition 
100-year Peak Discharges in HEC-1 

In Numerical Order By Operation Type 

Discharqe, in cfs 
6-hr 24-hr 
282 228 
358 249 
523 343 
665 426 
690 41 1 
91 7 596 
1472 1064 
785 472 
1639 1241 
1970 1654 
1791 1420 
2232 2000 
2507 2390 
2392 2220 
2520 2425 
2586 2520 
326 321 
251 6 2443 
344 348 
463 489 
434 446 
545 560 
230 133 
452 459 
65 1 655 
21 0 122 
102 62 
171 102 
525 335 
103@ 1038 
71 3 72 3 
635 41 2 

2880 3095 
1128 1105 
2026 21 12 
687 455 
1 244 951 
878 61 7 
51 8 339 
1345 1057 
285 1 87 
1752 1505 
1513 1249 
385 260 
1879 1 647 
1833 1595 
1918 1696 

Control 
6-hour controls 
'6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
24-hour control 
24-hour control 
24-hour control 
24-hour control 
6-hour controls 
24-hour control 
24-hour control 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
24-hour control 
6-hour controls 
24-hour control 
6-hour controls 
24-hour control 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
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Table F-3 

Existing Condition 
100-year Peak Discharges in HEC-1 

In Numerical Order By Operation Type 

Discharqe. in cfs 
6 h r  24-hr 
1989 1781 

Control 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
&hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
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Table F-3 

Existing Condition 
100-year Peak Discharges in  HEC-1 

In Numerical Order By Operation Type 

HEC-1 
ID 

C595R 
C596 
C597 
C598 
C5991 
C5990 
C6000 
C60 1 
C602 
C602L 
C603 

C6050 
C606 

C606R 
C607 
C608 
C608L 
C6090 
C6111 
C6110 
C611 R 
C612 
C613 
C615 
C617 
C617L 
C618 
C6181 
C6180 
C6191 
C619L 
C6190 
C620 

C620R 
C62 1 
C621 L 
C622 
C622L 
C622R 
C624 
C626 

C626C 
C626R 
C627 

CLEAR 
CLEAR 
D503L 

Discharoe, in cfs 
6-hr 24hr Control 

6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
24-hour control 
24-hour control 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
24-hour control 
24-hour control 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
24-hour control 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
24-hour control 
24-hour control 
6-hour controls 
24-hour control 
6-hour controls 
24-hour control 
24-hour control 
6-hour controls 
24-hour control 
6-hour controls 
6-hour controls 
6-hour controls 
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Table F - 3  

Existing Condition 
100-year Peak Discharges in HEC-1 

In Numerical Order By Operation Type 

Discharqe, in d s  
6hr  24hr 

0 0 
22 20 
8 0 
14 13 
18 6 
0 0 

34 15 
135 56 
72 66 
72 14 
30 0 
266 202 
19 0 
0 0 

21 0 122 
5 1 3 1 
5 1 3 1 
0 0 

151 126 
16 10 
39 24 
33 2 1 
18 11 

171 0 
192 176 
437 294 
609 41 2 

0 0 
130 54 
263 200 
355 229 
600 402 
495 333 
121 1 967 
1323 1087 
1402 1174 
76 45 
201 126 
263 201 
16 0 

280 228 
355 248 
51 7 340 
680 408 
1455 1056 
1619 1230 
1956 1649 

Control 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
&hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
&hour controls 
6-hour controls 
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Table F-3 

Existing Condition 
100-year Peak Discharges in HEC-1 

In Numerical Order By Operation Type 

Discharge, in cfs 
6 h r  24hr 

21 89 1959 
Control 

6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
24-hour control 
24-hour control 
6-hour controls 
24-hour control 
24-hour control 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
24-hour control 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
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Table F-3  

Existing Condition 
I 00-year Peak Discharges i n  HEC-1 

In Numerical Order By Operation Type 

Discharge, in cfs - 
Control 

6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
24-hour control 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
24-hour control 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
24-hour control 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
24-hour control 
6-hour controls 
6-hour controls 
6-hour controls 
24-hour control 
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Table F-5 

H EC- 1 

Future Condition 
100-year Peak Discharges 
In Numerical Order by Type 

Discharqe, in cfs 
6-hr 24-hr 
376 24 1 
151 9 2 
238 134 
115 7 1 
263 175 
115 63 
5 6 3 1 
2 6 14 
171 9 9 
328 183 
46 24 
46 2 5 
561 310 
5 9 33 

397 267 
133 7 5 
197 119 
1 84 115 
302 170 
524 345 
41 2 267 
592 337 
397 233 
123 70 
482 276 
334 187 
365 209 
275 149 
149 82 
224 126 
260 147 
21 0 130 
362 237 
107 65 
665 405 
30 1 203 
325 197 
349 214 
350 237 
559 367 
55 1 361 
266 1 83 
263 147 
366 21 0 
21 1 141 
408 224 
304 169 

Control 
'6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
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Table F-5 

Future Condition 
100-year Peak Discharges 
In Numerical Order b y  Type 

HEC-1 Discharge, in cfs 
Control 

6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls ' 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
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Table F-5 

Future Condition 
100-year Peak Discharges 
In Numerical Order by Type 

Dischar~e, in cfs 
6h r  24-hr 
483 252 
97 53 
170 93 
247 135 
951 549 
266 146 
170 9 8 
802 432 
445 250 
439 273 
625 348 
242 136 
604 326 
397 21 3 
307 178 
245 135 
448 250 
9 3 5 2 

306 165 
504 282 
234 127 
149 86 
324 183 
270 145 
41 3 230 
462 264 
162 8 1 
444 249 
9 6 5 7 
149 79 
90 5 1 
139 78 
114 63 
194 102 
357 195 
134 77 
184 103 
509 281 
332 190 
18 11 

247 133 
121 70 
5 1 2 8 

363 191 
317 169 
278 152 
72 3 9 

Control 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
&hour controls 
6-hour controls 
6-hour controls 
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Table F-5 

Future Condition 
100-year Peak Discharges 
In Numerical Order by Type 

HEC-1 Discharse, in cfs 
ID 6-hr 24-hr Control 

21 1 0  143 78 6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls = 

6-hour controls 
6-hour controls 
&hour controls 
6-hour controls 
6-hour controls 
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Table F-5 

Future Condition 
100-year Peak Discharges 
In Numerical Order by Type 

Discharqe, in cfs 

Table F-5, Page 5 

Control 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
24-hour control 
24-hour control 
24-hour control 
24-hour control 
6-hour controls 
24-hour control 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
24-hour control 
6-hour controls 
6-hour controls 
24-hour control 
24-hour control 
24-hour control 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 



Table F-5 

Future Condition 
100-year Peak Discharges 
In Numerical Order by Type 

Discharqe, in cfs 
Control 

6-hour controls 

Table F-5, Page 6 

6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls = 

6-hour controls 
6-hour controls 
6-hour controls 
24-hour control 
6-hour controls 



Table F-5 

HEC-1 
ID 

C595R 
C596 
C597 
C598 
C5991 
C5990 
C6000 
C60 1 
C602 
C602L 
C603 

C6050 
C606 
C606R 
C607 
C608 
C608L 
C6090 
C6111 
C6110 
C611 R 
C612 
C613 
C615 
C617 
C617L 
C618 
C6181 
C6180 
C6191 
C619L 
C6190 
C620 
C620R 
C621 
C621 L 
C622 
C622L 
C622R 
C624 
C626 

C626C 
C626R 
C627 
CLEAR 
CLEAR 
D503L 

Future Condition 
100-year Peak Discharges 
In Numerical Order by Type 

Discharqe, in cfs 
6-hr 24-hr 
1764 1082 

Control 
6-hour controls 
24-hour control 
6-hour controls 
6-hour controls 
24-hour control 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
24-hour control 
6-hour controls 
6-hour controls 
6-hour controls 
24-hour control 
24-hour control 
6-hour controls 
24-hour control 
6-hour controls 
6-hour controls 
6-hour controls 
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Table F-5 

Future Condition 
100-year Peak Discharges 
In Numerical Order by Type 

Discharge, in cfs 
6-hr 24-hr 

0 0 
23 22 
4 1 12 
16 14 
56 21 
0 0 
74 34 
232 111 
9 5 7 1 
145 110 
131 80 
502 262 
68 18 
0 0 

252 143 
84 48 
84 48 
3 2 0 
169 143 
18 11 
43 2 6 
3 6 22 
19 12 

402 0 
194 185 
51 1 327 
687 453 

0 0 
224 108 
472 258 
366 234 
590 400 
495 333 
1163 93 1 
1192 992 
1254 1060 
119 70 
309 181 
484 259 
60 15 

550 325 
586 395 
776 505 
545 360 
1326 996 
1490 1162 
1850 1575 

Control 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
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Table F-5 

Future Condition 
100-year Peak Discharges 
In Numerical Order by Type 

Discharge, in cfs 
Control 

6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
24-hour control 
24-hour control 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
24-hour control 
24-hour control 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 

Table F-5, Page 9 



Table F-5 

Future Condition 
100-year Peak Discharges 
In Numerical Order by Type 

Discharqe, in cfs 
6-hr 24-hr 
1267 765 

Control 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
24-hour control 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
24-hour control 
6-hour controls 
6-hour controls 
6-hour controls 
24-hour control 
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APPENDIX C 

Survey Notes and ERM Listing 







STANLEY CONSULTANTS 

J O ~  NO. 22x8 Page NO. 

Computed by d a  p;&-gf/J ,&:&s /? /D, 

Checked by Date A,~fi4&3 ct' ;+ &L L~,.<L G&.,T 



RECEIVED 

JUL 2 5 1994 

FROM: George V.  Sabol Consulting Engineers, lnc. 
7950 East Acoma Drive, Suite 21 1 

Scottsdale, Arizona 85260-6962 
(602) 483-3368 FAX (602) 483-3990 

PROJECT No,/Name: 5 Zh444!A &+/h d w 4  

SUBJECT: L k r ~  8m& aIAk L,.J C 

ENCLOSED ARE THE FOLLLDWING 

COPIES * .  



DESCRIPTION ID Num. ELEV (ft) 

1 -A 1 544.63 
-- 

Top of Brass Cap set by G.L.O., near the intersection of Grande Boulevard 
and El Pueblo Boulevard, being the Southeast corner of Section 1 1, 
Township 3 North, Range 6 East. 

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

Top of Brass Cap on centerline of Deerskin Drive, approximately 190 feet 
Northeast from the intersection of Deerskin Drive and Escondido Drive, 
being in the Northwest 1 14 of Section 11, Township 3 North, Range 6 East. 

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

Top of Brass Cap, at Station 41 + 33 on McDowell Mountain Road, 
approximately 185 feet East of Escalante Wash, being in the Southeast 1 14 
of Section 2, Township 3 North, Range 6 East. 

Top of Brass Cap set by G.L.O., stamped 111 6 Section 1 and 12, located 
approximately 36 feet East of the Southwest corner of Section 1, Township 
3 North. Range 6 East. 

Brass Cap in concrete at center of Northeast curb return at Southeast corner 
of intersection of San Marcus and El Pueblo Boulevard, being in the 
Northeast 114 of Section 1 1, Township 3 North, Rang 6 East. 

Top of Brass Cap at intersection of Vallecito Drive and Rosita Drive, being in 
the Southeast 114 of Section 1 1, Township 3 North, Range 6 East. 

Top of Brass Cap in concrete at the middle of Northeast curb return at 
intersection of Fountain Hills Boulevard and Kings Way, being in the 
Northeast 1 14 of Section 10, Township 3 North, Range 6 East. 

Top of Brass Cap at the intersection of Saguaro Boulevard and Sterling Way, 
being in the Southwest 1 14 of Section 11, Township 3 North, Range 6 East. 



ID Num. ELEV (ft) DESCRIPTION 

Top of Brass Cap at the center of the cul-de-sac at the West end of De Anza 
Drive, being in the Southwest 1 14 of Section 1 1, Township 3 north, Range 6 
east. 

Top of Brass Cap at center of cul-de-sac at the South end of Arrow Drive, 
near the Southwest corner of Southeast 1 14 of Section 10, Township 3 
North, Range 6 East. 

Top of Brass Cap in concrete at middle of Southeast curb return at the 
intersection of Fountain Hills Boulevard and Edgeworth Drive, being in the 
Southeast 1 14 of Section 10, Township 3 North, Range 6 East. 

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

Top of Brass Cap at the intersection of Glenbrook Boulevard and 
Tanglewood Court, being in the Northwest 1 14 of Section 10, Township 3 
North, Range 6 East. 

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

Top of Brass Cap at a point of tangency on Cavern Drive approximately 430 
feet Northeast of the intersection of El Lago Boulevard and Cavern Drive, 
being in the Northeast 114 of Section 16, Township 3 North, Range 6 East. 

Top of Brass Cap at a point of tangency on Sunflower Drive, approximately 
80 feet Southeast of the intersection of Palisades Boulevard and Sunflower 
Drive, being in the Northeast 114 of Section 16, Township 3 North, Range 6 
East. 

Top of Brass Cap at the intersection of Palisades Boulevard and Golden 
Eagle Boulevard, being in the Southeast 114 of Section 9, Township 3 North, 
Range 6 East. 



ID Num. ELEV (ft) DESCRIPTION 

Top of Brass Cap at the intersection of Blackbird Drive and Audubon Place, 
being in the Southeast 1 14 of Section 4, Township 3 North, Range 6 East. 

Top of Brass Cap at the intersection of Golden Eagle Boulevard and 
Bainbridge Avenue, being in the Northeast 1 14 of Section 9, Township 3 
North, Range 6 East. 

Top of Brass Cap at the intersection of Golden Eagle Boulevard and Aspen 
Drive, being in the Southeast 1 14 of Section 4, Township 3 North, Range 6 
East. 

Top of Brass Cap at the intersection of Golden Eagle Boulevard and Nyack 
Drive, being in the Southwest 1 14 of Section 4, Township 3 North, Range 6 
East. 

Top of Brass Cap at the intersection of Kipling Drive and Runyon Place, 
being in the Southeast 1 14 of Section 4, Township 3 North, Range 6 East. 

Top of Brass Cap at the intersection of Marathon Drive and Greene Valley 
Drive, being in the Northeast 114 of Section 5, Township 3 North, Range 6 
East. 

Top of Brass Cap at the North end of Marathon Drive cul-de-sac, being in 
the Northeast 114 of Section 5, Township 3 North, Range 6 East. 

Top of Brass Cap at a point of tangency on the centerline of Aspen Drive, 
approximately 400 feet Northwest of the intersection of Aspen Drive and 
Rusty Nail Court, being in the Northwest 1 14 of Section 4, Township 3 
North, Range 6 East. 

Top of Brass Cap at the West end of Grassland Drive cul-de-sac, being in 
the Northwest 1 14 of Section 4, Township 3 North, Range 6 East. 

Top of Brass Cap at the intersection of El Lago Boulevard and Palisades 
Boulevard, being in the Northwest 1 14 of Section 1 6, Township 3 North, 
Range 6 East. 



DESCRIPTION ID Num. ELEV (ft) 

11-A 1772.83 Top of Brass Cap set in concrete on the East side of Longmont Wash 
approximately 30 feet South of Fountain Hills bench mark #295, being near 
the Southwest corner of Northeast 114 of Section 9, Township 3 North, 
Range 6 East. 

Top of Brass Cap set by G.L.O., stamped elev = 2026.82 (Fountain Hills 
bench mark #240) and located approximately 300 feet West of the 
intersection of Thistle Drive and Palisades Boulevard and approximately 40 
feet North of Palisades Boulevard, being the West 114 corner of Section 16, 
Township 3 North, Range 6 East. 

Top of Brass Cap set in concrete located S 89'52'21 " W 161 8.00 feet of 
bench mark 12-A, being in the Northeast 114 of Section 17, Township 3 
North, Range 6 East. 

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

Top of Brass Cap set by G.L.O. (Fountain Hills bench mark #299) being the 
West 1 14 corner of Section 9, Township 3 North, Range 6 East. 

Top of Brass Cap set by G.L.O. (Fountain Hills bench mark #302) at the 
intersection of Sierra Madre Drive and Zapata Drive, being in the Southeast 
1 14 of Section 5, Township 3 North, Range 6 East. 

Top of Brass Cap at the intersection of Sierra Madre Drive and Lorma Lane, 
being in the Northwest 114 of Section 9, Township 3 North, Range 6 East. 

Top of Brass Cap in concrete at North end of East headwall of box culvert in 
Zapata Wash at Montezuma Boulevard, being in the Northeast 114 of 
Section 8, Township 3 North, Range 6 East. 

Top of ' ~ rass  Cap in concrete in rock outcrop on West side of Montezuma 
Boulevard and North side of Montezuma Wash, being in the Northeast 1 14 of 
Section 8, Township 3 North, Range 6 East. 



ID Num. ELEV (ft) DESCRIPTION 

1 4-A 2091.39 Top of Brass Cap (Fountain Hills panel point #203 elev = 2092.98) at the 
intersection of Golden Eagle Boulevard and Cierro Alto Drive, being in the 
Northeast 114 of Section 5, Township 3 North, Range 6 East. 

14-6 21 19.31 Top of Brass Cap located on the South side of Golden Eagle Boulevard, 
approximately 2300 feet Easterly from the intersection of Montezuma 
Boulevard and Golden Eagle Boulevard, being in the Northwest 114 of 
Section 5, Township 3 North, Range 6 East. 

14-C 1996.54 Top of Brass Cap in concrete on parcel 36, approximately 350 feet 
Northwesterly of intersection of Montezuma Boulevard and Cholula Drive, 
being in the Southwst 114 of Section 5, Township 3 North, Range 6 East. 

1 5-A 205 1.40 Top of Brass Cap in concrete located on the Southwest side of Ramon 
Drive, approximately 21 0 feet Southeast of the intersection of Cholula Drive 
and Ramon Drive, being in the Southwest 114 of Section 5, Township 3 
North, Range 6 East. 



APPENDIX D 
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Downstream side - New Fountain Hills Blvd. Culvert 
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Upstream side - New Fountain Hills Blvd. Culvert 
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Existing Conditions 



............................................ 
* HEC-2 WATER SURFACE PROFILES * 
* * 
* V e r s i o n  4.6.2;  May 1991 * 
* * 
* RUN DATE 23MAR95 T IME 12:54:56 * 
........................................... 

X X XXXXXXX XXXXX XXXXX 
X X X  X X X X 
X X X  X X 
XXXXXXX XXXX X XXXXX XXXXX 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXXXXXX 

.................................... 
* U.S. ARMY CORPS OF ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER * 
* 609 SECOND STREET, SUITE D * 
* DAVIS, CALIFORNIA 9 5 6 1 6 - 4 6 8 7  * 
* ( 9 1 6 )  7 5 6 - 1 1 0 4  * 
....................................... 



T H I S  RUN EXECUTED 23MAR95 12:54:56 
..................................... 
HEC-2 UATER SURFACE PROFILES 

Version 4.6.2; May 1991 
..................................... 

Fountain H i l l s  North FIS File: EXIST2.DAT 
Stanley Consultants, Inc. Project No: 12268 
Existing Ashbrook 100-Yr Discharge Revised: 03-23-95 
Prelim. model provided by: Flood Control D i s t r i c t  of Maricopa County 
FCDMC #92-04 Developed by: George V. Sabol Consulting Engineers 
GR data taken from stereo model; received 19 Oct 93 from KAM. 
Extended section GR data received 19 Oct 93 from KAM. 
200 scale 2 f t  C I  mapping flown by Kenny Aerial Mapping on 8/29/91, 
with survey control by Anderson Nelson 12-11-92. 
Supplemental cross section data (GR & BT) surveyed by ALS as noted. 
Source of 100-yr Flowrate from HEC-1 Analysis By GVSCE. 

Files: EX100-6.OH1 and EX100-24.OH1 
Exist ing conditions hydrology developed fo r  FIS. Future 
conditions hydrology based on zoning and current developnent 
patterns for  the watershed. 

X5 Records are from Hydrology Report, Section 3.5, Table F8. 
Special culvert routine used. Sub Cr i t i ca l  Analysis. 
Floodplain Limits are plot ted a t  each cross section using star t ing 
(SSTA) and ending (ENDST) stations unless there i s  ineffective flow area 
or a conf l i c t  with topographic contours, i n  which case, the contours are 
used to  p lo t  the floodplain. 

J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ 

0 2 0 0 0 0 0 0 1621.95 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM I TRACE 

1 0 - 1 0 0 0 - 1 0 0 0 

53 VARIABLE CODES FOR SUMMARY PRINTWT 



J5 LPRNT NUMSEC ********REQUESTED SECTION NUMBERS******** 

3 .I 9971.8 -045 10023.9 .I 10128.6 
HEC-1 Concentration Point C622R: 24-hr storm controls existing. 
HEC-1 Concentration Point C622R: 6-hr storm controls future. 

3.008 29 9962.7 10023.9 575 600 573.7 
1630.8 9799.0 1631.8 9817.3 1631.6 9843.0 1631.1 
1631.1 9882.4 1630.6 9891.7 1629.0 9913.4 1628.9 
1625.3 9948.5 1621.1 9962.7 1619.7 9971 -8  1618.7 
1618.7 10005.4 1618.1 10015.6 1620.5 10023.9 1620.1 
1619.3 10056.9 1622.3 10065.0 1624.3 10076.9 1625.7 
1628.8 10111.2 1629.7 10114.7 1629.8 10118.3 1631.1 

NH 3 .I 9988.7 .045 10017.8 .I 10148.2 
ARROU WASH Tributary 

X I  3.121 24 9988.7 10017.8 565 600 598.0 
GR 1641.5 9787.2 1640.8 9824.7 1640.9 9830.1 1637.9 
GR 1636.6 9880.2 1636.6 9890.8 1636.4 9910.9 1634.2 
GR 1629.1 9977.0 1628.9 9988.7 1625.8 10000.0 1629.3 
GR 1632.7 10043.1 1636.2 10055.6 1637.4 10065.6 1638.3 
GR 1639.3 10113.9 1640.1 10128.6 1640.8 10138.9 1641.3 

ARROU WASH Tributary 

HEC-1 Concentration Point C621 

SECNO 3.190 added using FCDMC t o p  mapping fo r  special culvert routine 

Section 3.210 derived from 3.208 by moving 8.3' upstream t o  the 
downstream face of the proposed culvert. 



3 .1 9980 .045 10023.3 .1 10215.8 
HEC-1 Concentration Point C621: 6-hr storm controls existing. 
HEC-1 Concentration Point C62l: 6-hr storm controls future. 

3.210 22 9980 10050.6 63.3 79.3 105 
1649.5 9756.0 1651.8 9776.8 1647.5 9794.4 1646.6 
1647.5 9869.3 1646.9 9890.1 1645.9 9904.2 1644.9 
1642.7 9943.5 1638.2 9980.0 1635.9 10000.0 1637.0 
1646.4 10072.8 1647.3 10112.6 1647.8 10137.9 1648.1 
1649.1 10195.3 1649.2 10215.8 

Section 3.236 derived from 3.241 by moving 29' downstream t o  the 
upstream face of the proposed culvert. 

HEC-1 Concentration Point C613 

3 .I 9994.8 .045 10035.6 .I 
HEC-1 Concentration Point C613: 24-hr storm controls existing. 
HEC-1 Concentration Point C613: 6-hr storm controls future. 

3.323 30 9986.8 10035.6 390 410 
1661.3 9850.1 1660.8 9863.7 1663.4 9877.7 
1657.2 9934.0 1656.7 9948.5 1656.4 9961.8 
1649.8 9994.8 1649.8 10000.0 1651.4 10014.0 
1651.0 10074.8 1650.4 10089.9 1650.3 10093.9 
1658.7 10112.2 1660.4 10118.8 1660.6 10128.2 
1663.1 10154.2 1663.3 10161.8 1663.7 10171.9 



HEC-1 Concentration Point C608 

3 .I 9973.3 .045 10019.6 .I 10305.1 
HEC-1 Concentration Point C608: 24-Hr storm controls existing. 
HEC-1 Concentration Point C608: 6-Hr storm controls future. 
CULVERT 608: ASHBROOK WASH and HAMPSTEAD DRIVE 

Culvert 608 Downstream: expanded flow. (SECTION 1 OF SC ROUTINE) 
3.487 38 9973.3 10019.6 350 340 351.5 

1683.7 9708.3 1682.9 9729.6 1682.8 9752.4 1680.6 
1679.7 9846.6 1678.4 9856.0 1677.3 9873.6 1677.2 
1675.0 9949.4 1670.5 9960.7 1668.0 9973.3 1667.2 
1666.6 10000.0 1666.7 10012.0 1668.6 10019.6 1669.8 
1670.4 10059.0 1671.5 10065.9 1676.5 10081 -4 1677.2 
1676.8 10124.4 1678.8 10132.2 1680.3 10140.9 1681 .O 
1681.6 10224.8 1682.0 10244.0 1682.9 10255.5 1682.1 
1683.4 10288.2 1683.5 10303.3 1683.5 10305.1 

Use NC Record t o  set Contraction and Expansion Coeff icients f o r  Culvert. 

Culvert 608 Outlet. 3-101x 7' Box (SECTION 2 OF SC ROUTINE) 
Photogramnetric x-sec. Located 24.4' Downstream. (No Elev. Adjust. 

3.519 30 9988.7 10017.1 1 70 170 168.3 
10 

1688.0 9703.2 1686.8 9716.7 1686.3 9734.4 1685.9 
1681.6 9793.0 1682.1 9800.9 1681.3 9839.1 1680.2 
1680.4 9889.8 1679.0 9923.2 1674.9 9945.8 1673.2 
1670.8 9988.7 1670.8 10000.0 1670.6 10017.1 1671.7 
1678.0 10070.8 1679.1 10110.3 1680.8 10149.4 1682.6 
1683.9 10221.3 1683.4 10222.7 1683.5 10254.8 1683.9 



23MAR95 12:54:56 PAGE 5 

Culvert 608 In let .  3-101x7' Box (SECTION 3 OF SC ROUTINE) 
Photogramnetric x-sec. Located 10' Upstream. (No ELev. Adjust.) 

Culvert 608 BT information surveyed by ALS. Uest top of curb. 
3.531 21 9980.8 10013.8 61.5 61.5 61.5 

2 1680.19 1681.95 
10 

Return Contraction and Expansion coeff icients t o  Normal 

3 .1 
Culvert 608 

3.544 30 
1691.5 9663.5 
1680.6 9792.6 
1677.6 9933.6 
1673.7 10013.1 
1682.7 10078.0 
1689.5 10185.7 

Upstream: expanded flow. (SECTION 4 OF SC 
9950.2 10057.3 75 75 
1686.9 9680.4 1686.0 9706.3 
1679.2 9806.3 1678.1 9851 -1  
1676.9 9950.2 1673.8 9962.2 
1674.6 10028.7 1675.2 10047.5 
1683.3 10092.7 1683.0 10114.2 
1690.3 10216.9 1691 -0 10240.9 

10309.5 
ROUT I NE) 

71.3 
1684.4 
1677.0 
1674.0 
1676.7 
1684.9 
1690.4 



TI  * Fountain H i l l s  North FIS File: EXIST2.DAT 
T2 * Stanley Consultants, Inc. Project No: 12268 
T3 * Existing Ashbrook 100-Yr Discharge Revised: 03-23-95 

J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q USEL FQ 

3 .009 1622 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBU CHN I M I TRACE 

15 - 1 - 1 



T H I S  RUN EXECUTED 23MAR95 12:54:58 
..................................... 

HEC-2 WATER SURFACE PROFILES 

V e r s i o n  4.6.2; May 1991 
..................................... 

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE I N  SUMMARY OF ERRORS L I S T  

E x i s t i n g  Ashbrook 100-Yr 

SUMMARY PRINTOUT 

SECNO 

3.008 
3.008 

3.121 
3.121 

3.190 
3.190 

3.210 
3.210 

3.236 
3.236 

3.246 
3.246 

3.323 
3.323 

3.421 
3.421 

3.487 
3.487 

3.519 
3.519 

Q ELMIN 

1385.00 1617.80 
1875.00 1617.80 

1385.00 1625.80 
1875.00 1625.80 

1185.00 1634.00 
1865.00 1634.00 

1185.00 1635.90 
1865.00 1635.90 

1185.00 1640.90 
1865.00 1640.90 

1185.00 1642.00 
1865.00 1642.00 

970.00 1649.80 
1640.00 1649.80 

970.00 1660.00 
1640.00 1660.00 

970.00 1666.60 
1640.00 1666.60 

970.00 1670.60 
1640.00 1670.60 

CWSEL CRIWS 

1621 -95 1621.28 
1622.56 1621.75 

1631.31 1631.31 
1631 -95 1631 -95 

1637.73 1637.01 
1638.49 1637.73 

1639.38 1639.37 
1640.18 1640.13 

1644.42 1644.42 
1645.31 1645.31 

1645.86 1643.93 
1647.08 1644.56 

1652.65 1652.65 
1653.28 1653.28 

1663.35 1662.56 
166426 1663.33 

1669.47 1669.47 
1670.51 1670.51 

1674.04 1674.04 
1675.42 1675.42 

AREA 

265.07 
329.51 

200.51 
257.75 

207.34 
273.35 

149.53 
215.25 

158.45 
225.80 

360.32 
525.50 

159.10 
229.1 1 

210.77 
293.58 

124.64 
218.20 

93.59 
132.85 

TOPUID 

104.23 
108.75 

84.77 
93.63 

83.73 
90.66 

77.03 
88.19 

70.67 
79.82 

120.68 
149.03 

108.80 
111.15 

87.65 
93.34 

74.43 
98.99 

28.40 
28.40 

QLOB 

.96 
4.00 

218.22 
346.60 

11.32 
34.20 

9.01 
34.42 

39.83 
77.63 

12.46 
54.36 

.oo 

.oo 

1.04 
6.45 

9.18 
34.01 

.oo 

.oo 

QCH 

1191.59 
1581 -98 

1133.56 
1459.56 

1163.65 
1800.51 

1175.99 
1830.27 

1068.94 
1617.28 

1166.93 
1787.31 

583.98 
964.92 

816.80 
1335.00 

953.96 
1524.39 

970.00 
1640.00 

QROB 

192.45 
289.02 

33.22 
68.84 

10.02 
30.28 

.oo 

.31 

76.23 
170.09 

5.61 
23.33 

386.02 
675.08 

152.16 
298.55 

6.86 
81.59 

.oo 

.oo 

VLOB VCH VROB 
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SECNO Q ELMIN CUSEL CRIUS AREA TOPUID QLOB QCH QROB VLOB VCH VROB 



E x i s t i n g  Ashbrook 1 0 0 - Y r  

SUMMARY PRINTOUT 

XLCH VCH ALPHA DEPTH SECNO Q ELMIN 



PAGE 10 

E x i s t i n g  Ashbrook 100-Yr 

SUMMARY PRINTOUT TABLE 105 

SECNO CWSEL HL OLOSS TOPW I D  QLOB QCH QROB 



SUMMARY OF ERRORS AND SPECIAL NOTES 

CAUTION SECNO= 3.121 PROFILE= 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 3.121 PROFILE= 1 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 3.121 PROFILE= 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 3.121 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 3.236 PROFILE= 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 3.236 PROFILE= 1 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 3.236 PROFILE= 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 3.236 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

WARNING SECNO= 3.246 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 3.246 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO= 3.323 PROFILE= 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 3.323 PROFILE= 1 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 3.323 PROFILE= 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 3.323 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

WARNING SECNO= 3.421 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 3.421 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO= 3.487 PROFILE= 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 3.487 PROFILE= 1 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 3.487 PROFILE= 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 3.487 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 3.519 PROFILE= 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 3.519 PROFILE= 1 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 3.519 PROFILE= 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 3.519 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

WARNING SECNO= 3.531 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 3.531 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 3.544 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 3.544 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 



Future Conditions 



............................................ 
* HEC-2 WATER SURFACE PROFILES * 
* * 
* V e r s i o n  4.6.2;  May 1 9 9 1  * 
* * 
* RUN DATE 23MAR95 TIME 12:54:46  * 
............................................ 

X X XXXXXXX XXXXX XXXXX 
X X X  X X X X 
X X X  X X 
xxxxxxx XXXX X XXXXX XXXXX 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXXXXXX 

* U.S. ARMY CORPS OF ENGINEERS * 
* HYDROLOGIC ENGINEERING CENTER * 
* 6 0 9  SECOND STREET, SUITE D * 
* DAVIS, CALIFORNIA 9 5 6 1 6 - 4 6 8 7  * 
* ( 9 1 6 )  7 5 6 - 1 1 0 4  * 
....................................... 



THIS RUN EXECUTED 23MAR95 12:54:46 
..................................... 

HEC-2 UATER SURFACE PROFILES 

Version 4.6.2; May 1991 
..................................... 

Fountain H i l l s  North FIS Fi le :  DESIGN.DAT 
Stanley Consultants, Inc. Project No: 12268 
Design Ashbrook 100-Year Discharge Revised: 03-23-95 
Prelim. model provided by: Flood Control D i s t r i c t  o f  Maricopa County 
FCDMC #92-04 Developed by: George V. Sabol Consulting Engineers 
GR data taken from stereo model; received 19 Oct 93 from KAM. 
Extended sect ion GR data received 19 Oct 93 from KAM. 
200 scale 2 f t  C I  mapping flown by Kenny Aer ia l  Mapping on 8/29/91, 
with survey contro l  by Anderson Nelson 12-11-92. 
Supplemental cross sect ion data (GR & BT) surveyed by ALS as noted. 
Source of  100-yr Flowrate from HEC-1 Analysis By GVSCE. 

Files: EX100-6.OH1 and EX100-24.OH1 
Exis t ing conditions hydrology developed f o r  FIS. Future 
conditions hydrology based on zoning and current developnent 
patterns f o r  the watershed. 

X5 Records are from Hydrology Report, Section 3.5, Table F8. 
Special cu lver t  rout ine used. Sub C r i t i c a l  Analysis. 
Floodplain l i m i t s  are p lo t ted  a t  each cross sect ion using s t a r t i ng  
(SSTA) and ending (ENDST) stat ions unless there i s  ine f fec t i ve  f low area 
or  a con f l i c t  with topographic contours, i n  which case, the contours are 
used t o  p l o t  the floodplain. 

J1 ICHECK I N Q  NINV IDlR STRT METRIC HVINS P WSEL FQ 

0 2 0 0 0 0 0 0 1621.95 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 

1 0 - 1 0 0 0 - 1 - 1 0 0 

J3 VARIABLE CODES FOR SUMMARY PRINTCYJT 



55 LPRNT NUMSEC ********REQUESTED SECTION NUMBERS******** 

3 .1 9971.8 -045 10023.9 .I 10128.6 
HEC-1 Concentration Point C622R: 24-hr storm controls existing. 
HEC-1 Concentration Point C622R: 6-hr storm controls future. 

3.008 29 9962.7 10023.9 575 600 573.7 
1630.8 9799.0 1631 -8 9817.3 1631.6 9843.0 1631 .I 
1631.1 9882.4 1630.6 9891.7 1629.0 9913.4 1628.9 
1625.3 9948.5 1621.1 9962.7 1619.7 9971.8 1618.7 
1618.7 10005.4 1618.1 10015.6 1620.5 10023.9 1620.1 
1619.3 10056.9 1622.3 10065.0 1624.3 10076.9 1625.7 
1628.8 10111.2 1629.7 10114.7 1629.8 10118.3 1631.1 

NH 3 .I 9988.7 .045 10017.8 .1 10148.2 
ARROW WASH Tributary 

X1 3.121 24 9988.7 10017.8 565 600 598.0 
GR 1641.5 9787.2 1640.8 9824.7 1640.9 9830.1 1637.9 
GR 1636.6 9880.2 1636.6 9890.8 1636.4 9910.9 1634.2 
GR 1629.1 9977.0 1628.9 9988.7 1625.8 10000.0 1629.3 
GR 1632.7 10043.1 1636.2 10055.6 1637.4 10065.6 1638.3 
GR 1639.3 10113.9 1640.1 10128.6 1640.8 10138.9 1641 -3 

ARROW WASH Tributary 

HEC-1 Concentration Point C621 

SECNO 3.190 added using FCDMC topo mapping fo r  special culvert routine 

N H 3 .I 9995 .045 10027 .1 10220 
2-12'X 8' RCB Downstream: expanded flow. (SECTION 1 OF SC ROUTINE) 

X1 3.190 16 9958 10027 205 264 359.7 
GR 1648 9835 1646 9879 1644 9890 1642 
GR 1638 9949 1636 9958 1634 9995 1634 
GR 1638 10035 1640 10044 1642 10056 1644 
GR 1648 10220 

Changed elev a t  Sta. 10023.3 from 1637.0 t o  1634.92, and STCHR from 
10023.3 t o  10032; Section 3.210 derived from 3.208 by moving 
8.3' upstream t o  the downstream face of the proposed culvert. 



0.6 0.8 
3 .I 9980 -045 10023.3 .I 10215.8 
HEC-1 Concentration Point C621: 6-hr storm controls exist ing. 
HEC-1 Concentration Point C621: 6-hr storm controls future. 

Oultet. 2-12'X 8' RCB (SECTION 2 OF SC ROUTINE) 
3.210 26 10007.0 10032.0 63.3 79.3 105.0 

10 10007 1647.09 10032 1647.09 

Or ig ina l l y  SECNO 3.241 but duplicated 29' downstream f o r  SC routine, 
changed elev. @ Sta. 10036.8 from 1641.9 t o  1636.30, STCHR 
from 10036.8 t o  10040, mapping a t  t h i s  Location d i d  not 
r e f l ec t  accuracy of  d i g i t i zed  cross-sections. 

3 .1 9998.3 .045 10036.8 .I 10258.8 
Proposed Double 12' x 8' Reinforce Box Culvert (ADOT Standard) 
In le t .  2-12'x 8' RCB (SECTION 3 OF SC ROUTINE) 

3.236 38 10015.0 10040.0 140.0 140.0 140.0 
2 1644.30 1647.09 

10 10015 1647.09 10040 1647.09 

SECNO 3.246 added using FCDMC topo mapping f o r  special cu lver t  rout ine 



N H 3 .I 9988 .045 10068 .I 10216 
2-12'X 8' RCB Upstream: expanded flow. (SECTION 4 OF SC ROUTINE) 

X I  3.246 16 9988 10079 55 -5 59.5 58.5 
GR 1656 9707 1654 9752 1652 9802 1650 
GR 1646 9966 1644 9988 1642 9995 1642 
GR 1646 10089 1648 10098 1650 10111 1652 
GR 1656 10216 

HEC-1 Concentration Point C613 

0.1 0.3 
3 .1 9994.8 .045 10035.6 .I 
HEC-1 Concentration Point C613: 24-hr storm controls existi1 
HEC-1 Concentration Point C613: 6-hr storm controls future. 

3.323 30 9986.8 10035.6 390 410 
1661.3 9850.1 1660.8 9863.7 1663.4 9877.7 
1657.2 9934.0 1656.7 9948.5 1656.4 9961.8 
1649.8 9994.8 1649.8 10000.0 1651.4 70014.0 
1651.0 10074.8 1650.4 10089.9 1650.3 10093.9 
1658.7 10112.2 1660.4 10118.8 1660.6 10128.2 
1663.1 10154.2 1663.3 10161.8 1663.7 10171.9 

HEC-1 Concentration Point C608 

Mi 3 .I 9973.3 .045 10019.6 .1 10305.1 
HEC-1 Concentration Point C608: 24-Hr storm controls existing. 
HEC-1 Concentration Point C608: 6-Hr storm controls future. 
CULVERT 608: ASHBRWK WASH and HAMPSTEAD DRIVE 

Culvert 608 Downstream: expanded flow. (SECTION 1 OF SC ROUTINE) 
X1 3.487 38 9973.3 10019.6 350 340 351.5 
GR 1683.7 9708.3 1682.9 9729.6 1682.8 9752.4 1680.6 
GR 1679.7 9846.6 1678.4 9856.0 1677.3 9873.6 1677.2 
GR 1675.0 9949.4 1670.5 9960.7 1668.0 9973.3 1667.2 
GR 1666.6 10000.0 1666.7 10012.0 1668.6 10019.6 1669.8 



23MAR95 12:54:46 PAGE 5 

Use NC Record t o  set Contraction and Expansion Coefficients fo r  Culvert. 

Culvert 608 Outlet. 3-10'x 7' Box (SECTION 2 OF SC ROUTINE) 
Photogramnetric x-sec. located 24.4' Downstream. (No Elev. Adjust. 

3.519 30 9988.7 10017.1 1 70 170 168.3 
10 

1688.0 9703.2 1686.8 9716.7 1686.3 9734.4 1685.9 
1681.6 9793.0 1682.1 9800.9 1681 -3 9839.1 1680.2 
1680.4 9889.8 1679.0 9923.2 1674.9 9945.8 1673.2 
1670.8 9988.7 1670.8 10000.0 1670.6 10017.1 1671.7 
1678.0 10070.8 1679.1 10110.3 1680.8 10149.4 1682.6 
1683.9 10221.3 1683.4 10222.7 1683.5 10254.8 1683.9 

Culvert 608 In let .  3-10tx7' Box (SECTION 3 OF SC ROUTINE) 
Photogramnetric x-sec. located 10' Upstream. (No Elev. Adjust.) 

Culvert 608 BT information surveyed by ALS. West top of curb. 
3.531 21 9980.8 10013.8 61.5 61.5 61 -5 

2 1680.19 1681.95 
10 

Return Contraction and Expansion coeff icients t o  Normal 



Culvert 608 
X I  3.544 30 
GR 1691.5 9663.5 
GR 1680.6 9792.6 
GR 1677.6 9933.6 
GR 1673.7 10013.1 
GR 1682.7 10078.0 
GR 1689.5 10185.7 

Upstream: expanded flow. (SECTION 4 OF SC ROUTINE) 
9950.2 10057.3 75 75 71.3 
1686.9 9680.4 1686.0 9706.3 1684.4 9731.7 1682.5 9764.7 
1679.2 9806.3 1678.1 9851 .I 1677.0 9894.2 1677.4 9903.1 
1676.9 9950.2 1673.8 9962.2 1674.0 9972.0 1674.2 10000.0 
1674.6 10028.7 1675.2 10047.5 1676.7 10057.3 1676.5 10070.2 
1683.3 10092.7 1683.0 10114.2 1684.9 10143.3 1687.2 10167.5 
1690.3 10216.9 1691.0 10240.9 1690.4 10277.5 1691 -3 10309.5 



TI * Fountain H i l l s  North FIS Fi le:  DESIGN-DAT 
T2 * Stanley Consultants, Inc. Project No: 12268 
T3 * Design Ashbrook 100-Year Discharge Revised: 03-23-95 

J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE 



T H I S  RUN EXECUTED u M A R 9 5  12:54:48  
..................................... 

HEC-2 WATER SURFACE PROFILES 

V e r s i o n  4.6.2;  May 1 9 9 1  
.................................... 

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE I N  SUMMARY OF ERRORS L I S T  

D e s i g n  Ashbrook 1 0 0 - Y e a r  

SUMMARY P R I N T W T  

SECNO Q ELMIN CWSEL CRIWS AREA TOPWID QLOB QCH QROB VLOB VCH VROB 



PAGE 9 

SECNO Q ELMIN CWSEL CRIWS AREA TOPUID QLOB QCH QROB VLOB VCH VROB 



Design Ashbrook 100-Year 

SUMMARY PRINTOUT 

SECNO 6) ELMIN XLCH ALPHA DEPTH 



D e s i g n  Ashbrook 1 0 0 - Y e a r  

SUMMARY PRINTOUT TABLE 1 0 5  

SECNO CUSEL HL OLOSS TOPUID QLOB PCH PROB 



SUMMARY OF ERRORS AND SPECIAL NOTES 

PAGE 1 2  

CAUTION SECNO= 3.121 PROFILE= 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 3.121 PROFILE= 1 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 3.121 PROFILE= 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 3.121 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

UARN I NG SECNO= 3 .210 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CAUTION SECNO= 3.210 PROFILE= 2 WSEL ASSUMED BASED ON M I N  D I F F  
CAUTION SECNO= 3.210 PROFILE= 2 2 0  TRIALS ATTEMPTED TO BALANCE USEL 

WARNING SECNO= 3 .236 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO- 3.236 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO= 3.246 PROFILE= 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 3.246 PROFILE= 1 MINIMUM SPECIFIC ENERGY 
UARN I NG SECNO= 3.246 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO= 3.323 PROFILE= 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 3 .323 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

WARNING SECNO= 3.421 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO= 3.487 PROFILE= 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 3 . 4 8 7  PROFILE= 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 3 .519 PROFILE= 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 3.519 PROFILE= 1 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 3.519 PROFILE= 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 3.519 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

WARNING SECNO= 3.531 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 3.531 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARN I NG SECNO= 3544  PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 3 .544 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 





APPENDIX E 

OnSite Drainage Calculations 
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I TOWN OF FOUNTAIN  HILLS^ 
MUNTNN HILLS BOULNAW) AT ASHBROOK WASH I 

LECENO 
Drainage Basin Boundary - I 

Drainage Basin Label a 
Flow Direction __C I 



ADOT I-D- F Worksheet 

Short-Duration Rainfall Zone = 8 

Return Frequency 

2 -year, 6- hour 
2 -year, 24- hour 
100-year, 6-hour 
1 00-year, 24-hour - 

ADOT RAINFALL INTENSITY-DURATION-FREQUENCY 
SlTE SPECIFIC I-D-F TABLE 

Rainfall 
Depth 

(inches) A 

1.15 
1.60 
3.20 
4.00 

ADOT RAINFALL DEPTH-DURATION-FREQUENCY 
SlTE SPECIFIC D-D-F TABLE 

1 -hour 
2-hour 
3- hour 
6-hour 
12-hour 
24- hour 

FILE: ADOTIDF.WK1 

1.00 
2.00 
3.00 
6.00 

12.00 
24.00 

Rainfall Depth (inches) 
Frequency IN -year) 

0.77 
0.45 
0.33 
0.1 9 
0.1 1 
0.07 

25 
0.56 
0.86 
1.10 
1.48 
1.85 
2.06 
2.21 
2.48 
2.81 
3.14 

-.. , , 

5-min 
1 0-min 
15-min 
30-min 
1 -hour 
2- hour 
3- hour 
6-hour 
12-hour 
24 -hour 

1.19 
0.68 
0.49 
0.28 
0.1 6 
0.09 

? J A W  
0.38 
0.57 
0.72 
0.96 
1.19 
1.35 
1.46 
1.66 
1.93 
2.1 9 

, ,  i 0 
0.46 
0.70 
0.88 
1.18 
1.47 
1.65 
1.78 
2.01 
2.30 
2.59 

5 
10 
15 
30 
60 

120 
180 
360 
720 

1440 

1.47 
0.83 
0.59 
0.33 
0.1 9 
0.1 1 

500 
0.92 
1.41 
1.82 
2.47 
3.09 
3.41 
3.63 
4.03 
4.51 
4.98 

50 
0.65 
0.99 
1.27 
1.71 
2.14 
2.38 
2.54 
2.84 
3.21 
3.57 

0.26 
0.39 
0.48 
0.63 
0.77 
0.90 
0.99 
1.15 
1.38 
1.60 

, ,  i0Q 
0.73 
1.12 
1.43 
1.94 
2.43 
2.69 
2.87 
3.20 
3.60 
4.00 

1.85 
1.03 
0.74 
0.41 
0.23 
0.1 3 

2.1 4 
1.19 
0.85 
0.47 
0.27 
0.1 5 

2.43 
1.35 
0.96 
0.53 
0.30 
0.1 7 

3.09 
1.71 
1.21 
0.67 
0.38 
0.21 



Town of Fountain Hills 
Site Specific IDF Curves 



ARIZONA DEPARTMENT OF TRANSPORTATION 
DRAINAGE DESIGN SECTION 

PROJECT NAME- f i h d  ~ k / d  HILLS & ~ l / n  
HIGHWAY NAME- 
LOCAT I ON - 1.4,' s r - / + / m  
Ver 3.30: March- 1994 

TRACS NO 
DESIGNER 
CHECKER 

i jRM 
PAGE 

CURB OPENING W/ GRATE--ON GRADE 

GUTTER FLOW HYDRAULICS 
GUTTER DESCRIPTION 

Roadway Grade-% Per cent--G = 
Roadway Cross-Slope-Ft./Ft.--Sx = 

Shoulder Width-Ft.-- = 
Shoulder Slope-Ft./Ft.--Ss = 

Gutter Width-Ft.--W = 
Gutter Slope-Ft./Ft.--SW = 

Gutter Depression-Inches-- - - 
Manning's 'N = 

Flow-CFS--Q = 20.900 
SPREAD-Ft.--T = 20.179 

Average Velocity-V-fps = 5.078 

FLOW in Gutter-CFS--Q = 5.444 
% Flow in Gutter-CFS = 26.049 

Velocity of Flow in Gutter-fps = 6.717 
Depth at Curb Line-Inches--d = 5.364 

CURB OPENING--ADOT STD. C-15.40 
GRATE TYPE: ADOT STD.--EF--2 

Grate Length--Ft. = 3.250 
Grate Width---Ft. = 1.500 

Grate Area--Sq. Ft. = 3.480 
Splash-Over Velocity--FPS = 3.558 

Depth at INLET Curb Line-Inches--d = 7.364 
Local Gutter Depression-Inches = 2.000 

Length of opening: TOTAL Intercept--Ft. = 42.930 
Capture Ratio - -  GRATE = 0.500 

Capture Ratio - -  CURB OPENING = 0.800 

CURB OPENING: 
LENGTH Efficiency Q(C.0.) Q (GRATE) Q(INT.1 Q(By-Pass) % CAPT. 
- - - - - - - - - - - - - - - -  - - - - - - -  - - - - - - - -  - - - - - - -  - - - - - - - - - -  - - - - - - -  
3.500 0.114 2.389 4.015 6.404 14.496 30.64 
6.500 0.207 4.334 3.868 8.202 12.698 39.25 

10.500 0.324 6.777 3.661 10.438 10.462 49.94 
17.500 0.509 10.629 3.262 13.891 7.009 66.47 



ARIZONA DEPARTMENT OF TRANSPORTATION 
DRAINAGE DESIGN SECTION 

06-22-1995 
PROJECT NAME- b(l~/r/r#j @LJC TRACS NO. - 
HIGHWAY NAME- 

- 
DESIGNER - 

LOCATION d,d, ST# /4Zt7/.35- CHECKER - PAGE 
Ver 3 . 3 0 :  March 1994 

CURB OPENING INLET--IN SUMP 

GUTTER FLOW HYDRAULICS 

GUTTER DESCRIPTION 

Roadway Cross-Slope-Ft./Ft.--Sx = 0 .020  
Shoulder Width-Ft.-- = 6 .000  

Shoulder Slope-Ft./Ft.--Ss = 0 .020  
Gutter Width-Ft.--W = 2 .000  

Gutter Slope-Ft./Ft.--Sw = 0 .042  
Gutter Depression-Inches-- - - 1 . 0 0 1  

Local Gutter Depression-Inches = 1 .000  
Capture Ratio - -  CURB OPENING = 0 .800  

LENGTH d (weir) d (orif ice) d ( INLET) SPREAD 
- - - - - -  - - - - - - -  - - - - - - - - - -  - - - - - - - -  - - - - - -  

3.083 11 .279  38 .838  38.838 155 .488  
6 .583 8 .517 10 .678  10 .678  38 .155  
9 .583 7 .170 6 .500  7 .170  23 .537  

13 .583  6 .008 3.; 717  6 .GO8 18 .699  
20 .583  4 .784  ' 1 . 6 1 9  4.784 13 .597  

***  d(1NLET) is Greater of WEIR or ORIFICE Depth.! *** 



ARIZONA DEPARTMENT OF TRANSPORTATION 
DRAINAGE DESIGN SECTION 

03-27-1995  
PROJECT NAME- F&P,vJ&~M 6 ~ ~ 0 ,  TRACS NO. - 
HIGHWAY NAME- DESIGNER - \//4 
LOCATION - GR. ni. / Y Z + 7 / * 3 F  CHECKER - PAGE 
Ver 3 .30 :  March 1994  

CURB OPENING INLET--IN SUMP 

GUTTER FLOW HYDRAULICS 

GUTTER DESCRIPTION 

Roadway Cross-Slope-Ft./Ft.--Sx = 0 .020  
Shoulder Width-Ft.-- = 6 .000  

Shoulder Slope-Ft./Ft.--Ss = 0 .020  
Gutter Width-Ft.--W = 2 .000  

Gutter Slope-Ft./Ft.--Sw = 0 .042  
Gutter Depression-Inches-- - - 1 . 0 0 1  

Local Gutter Depression-Inches = 1.000 
Capture Ratio - -  CURB OPENING = 0 .800  

LENGTH d (weir) d (orif ice) d ( INLET) 
- - - - - -  - - - - - - -  

SPREAD 
- - - - - - - - - -  - - - - - - - -  - - - - - -  

3.083 1 1 . 2 1 1  38 .197  38 .197  152.816 
6 .583 8 .466  10 .537  1 0 . 5 3 7  37 .569  
9 .583 7 .127  6 .433 7 .127  23 .359  

13.583 5.973 3 . 6 5 1  5 .973 18 .549  
20.583 4 .756 1 . 5 9 0  4 .756 13 .479  

***  d(1NLET) is Greater of WEIR or ORIFICE Depth.! *** 



ARIZONA DEPARTMENT OF TRANSPORTATION 
DRAINAGE DESIGN SECTION 

03-24-1995  
PROJECT NAME- f&n/@/d/ fit~ir~:$ &LO. TRACS NO. - 
HIGHWAY NAME- DESIGNER - \/AM 
LOCATION - LT~. /Q,7430 ld& CHECKER - PAGE 
Ver 3 . 3 0 :  March 1994  

CURB OPENING INLET - -  ON GRADE 

GUTTER FLOW HYDRAULICS 
GUTTER DESCRIPTION 

Roadway Grade-% Per cent--G = 0 .589  
Roadway Cross-Slope-Ft./~t.--Sx = 0 .020  

Shoulder Width-Ft.-- = 6 .000  
Shoulder Slope-Ft./Ft.--Ss = 0 .020  

Gutter Width-Ft.--W = 2 .000  
Gutter Slope-Ft./Ft.--Sw = 0 .042  

Gutter Depression-Inches-- - - 1 . 0 0 1  
Manning's 'N = 0 .016  

Flow-CFS--Q = 11 .500  
SPREAD-Ft.--T = 19 .713  

Average Velocity-V-fps = 2 . 9 2 7  

FLOW in Gutter-CFS--Q = 3 .064  
% Flow in Gutter-CFS = 26 .643  

Velocity of Flow in Gutter-fps = 3 .869  
Depth at Curb Line-Inches--d = 5 .252  

CURB OPENING--ADOT STD. C-15.20 

Flow-CFS--Q = 11 .500  
Gutter Velocity at INLET-fps = 3 .869  
GUTTER FLOW at INLET-CFS--Q = 3 .064  

Depth at INLET Curb Line-Inches--d = 0 .000  
Local Gutter Depression-Inches = 0.000 

Length of opening: TOTAL Intercept--Ft. = 38 .489  
Capture Ratio - -  CURB OPENING = 0 .800  

LENGTH Efficiency Q (Captured) Q (By-Pass) 
- - - - - -  - - - - - - - - - -  - - - - - - - - - - -  - - - - - - - - - -  

3.083 0 .112 1 .292  10 .208  
6 .583 0.233 2 .676  8 .824 
9.583 0 .330 3 .790  7 .710 

13 .583  0  - 4 5 0  5 . 1 7 1  6.329 
20.583 0 .634  7 .290  4 .210 



THYSYS 
TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 
THYSYS 

S Stanley Consultants, Inc. - Phoenix, AZ (Project No. 12268) 
S Storm Sewer Hydraulic Grade Line Analysis f o r  Fountain H i l l s  Blvd. 
S 10-Year Hydrology using ADOT Methodology 
s 
S LETTER REPRESENTS 

C CATCH BASIN 
E END SECTION 
J JUNCTION 

Run ID'S correspond t o  the construction plans pipe run Labels. 

Junction 1 head Losses calculated using ASCE No. 77 (1992). 
h j  = hv(out1et) - 0.25(hv(inlet)) 
h j  = minor junct ion losses ( f t )  
hv = veloc i ty  head (f t) 

S I n l e t  on mainline head Losses calculated using ASCE No. 77 (1992). 
S h j  = hv(out1et) - 0.5(hv(inlet)) 
S h j  = minor junct ion Losses ( f t )  
S hv = ve loc i t y  head (ft) 
s 
S Bend head losses calculated w i n g  ASCE No. 77 (1992). 
S hb = 0.45(hv(outlet)) (70 deg. bend interpolated) 
S hb = minor bend losses ( f t )  
S hv = vetoc i ty  head ( f t )  
8 
SEWER ANALYSIS SEWER FREQUENCY= IOYR 
S AREA ID DRAINAGE SUBAREAS A THRU F TIME CONCEN. MIN. DEGN INC SUPPLY** 
SLINE INLET A B C D E F LEN VEL TC SIZE 3 OR 6 Q 

DAC 2 
DAC 3 
DAC 4 
S A s s d  ult imate developed 100-year water-surface elevation i n  
S Ashbrook Wash as ou t le t  condit ion f o r  storm dra in  system. 
S Datun difference: Fountain H i l l s  = FCDMC + 1.4' 
OUTLET STATIONING 0 T.W. ELEV 1642.40 E 2 
S RUN ID U.S. D.S. SOFFIT SOFFIT RUN CA Q N LOSS MAX 
S L I N  L IN ELN  ELEV LEN ADD ADD COEF RISE 

DSGN P2 C 3 -J 1 US1646.70 DS1646.50 62 .012 24 CIRC 
DSGN P3 C 2 J 1 US1646.70 DS1646.50 18 .012 24 C I R C  
DSGN P4 J 1 C 4 US1646.50 DS1646.10 68 .012 24 C I R C  
DSGN P5 C 4 J 2 US1646.10 DS1642.77 36 -012 24 C I R C  
DSGN P6 J 2 E 2 US1642.77 DS1642.50 4 .012 24 C l R C  
S RUN ID U.S. D.S. BARR RISE SPAN HEAD 
S L IN L IN NO. LOSS 
$* - - -  - --  - -- ---- - - - -  - - - -  - - - - -  

Page I 
DOS- VER 2.4.2 1992 

22-Jun-1995 10:41 

ANAL P2 C 3 J 1 24 
ANAL P3 C 2 J 1 24 
ANAL P4 J 1 C 4 24 0.51 
ANAL P5 C 4 J 2 24 1.17 
ANAL P6 J 2 E 2 24 0.66 
ENDATA 



THYSYS 
TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 
THYSYS 

Page 2 
DOS- VER 2.4.2 1992 

22-Jun-1995 10:41 

CUMULATIVE RUNOFF CALCULATIONS FOR P I P E  RUNS 

U.S. D.S. CUMULATIVE 
RUN I .D.  I . D .  IICAII IITCII AREA "CA" "TC" SUPPLY Q INTENSITY FLOU 
P2 C 3  J 1  .OO .OO .OO .OO -00 -00 .OO 7.30 
P3 C 2  J 1  . 00 .OO -00 -00 -00 . 00 .00 11.20 
P4 J 1  C 4  .OO .OO -00 .OO .OO .OO .OO 18.50 
P5 C 4  J 2  -00 -00 .OO .OO .OO .OO .00 29.60 
P6 J 2  E 2  .OO .OO .00 -00 -00 . 00 -00 29.60 



THYSYS 
TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 
THYSYS 

SEWER 

SEWER ANALYSIS 
CONFIGURATION DATA 

U.S. D.S. 
U.S. D.S. F.L. F.L. LENGTH 

RUN ID ID ELEV ELEV FEET SLOPE BBLS RISE SPAN SHAPE 

P2 C 3  J11644.701644.50 62 -00323 1 24 24 CIRC 
P3 C 2 J 1 1644.70 1644.50 18 -01111 1 24 24 CIRC 
P4 J 1  C41644.501644.10 68 .00588 1 24 24 CIRC 
P5 C 4 J 2 1644.10 1640.77 36 .09250 1 24 24 CIRC 
P6 J 2 E 2 1640.77 1640.50 4 .06750 1 24 24 CIRC 

Page 3 
DOS- VER 2.4.2 1992 

22-Jm-1995 10:41 



THYSYS 
TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 
THYSYS 

Page  4 
DOS- VER 2.4.2 1992 

22 -Jun -1995  10:41 

HYDRAULIC DATA 

U.S. D.S. JUNC U.S. D.S. HYDR. PIPE 
RUN I D  I D  'N' LOSS FLOW HEAD HEAD GRAD DEPTH VELOC. CAPAC. 

SEW0069--**PIPE FLOWING FULL DUE TO DWNSTREAM CONTROL, NOT INSUFFICIENT CAPACITY- VELOCITY I S  BASED ON FULL FLOW. 
JUNCTION LOSSES MAY NEED TO BE CONSIDERED AT SUBMERGED JUNCTIONS 

SEW0071--*PIPE FLOW DEPTH > NORMAL DEPTH DUE TO DOWNSTREAM CONTROL, NOT INSUFFICIENT CAPACITY- VELOCITY I S  
BASED ON ELEVATION OF HYDRAULIC GRADE L INE  AT DOWNSTREAM ELEVATION. 

JUNCTION LOSSES MAY NEED TO BE CONSIDERED AT SUBMERGED JUNCTIONS 



THYSYS 

RUN 

TEXAS DEPARTMENT OF TRANSPORTATION 
TEXAS HYDRAULICS SYSTEM 

THYSYS 

STATIONING 

UPSTREAM 
JUNCTION I D  STATIONING 

Page 5 
DOS- VER 2 . 4 . 2  1 9 9 2  

2 2 - J u n - 1 9 9 5  10:41 



THYSYS 
TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 
THYSYS 

S Stanley Consultants, Inc. - Phoenix, AZ (Project No. 12268) 
S Storm Sewer Hydraulic Grade Line Analysis f o r  Fountain H i l l s  Blvd. 
S 10-Year Hydrology using ADOT Methodology 
s 
S LETTER REPRESENTS 
s - - - - - -  - - - - - - - - - - - -  
S C CATCH BASIN 
S E END SECTION 
S J JUNCTION 
s 
S Run ID'S correspond t o  the construction plans pipe run labels. 
s 
SEWER ANALYSI S SEWER FREQUENCY= IOYR 
S AREA ID DRAINAGE SUBAREAS A THRU F TIME CONCEN. MIN. DEGN INC SUPPLY** 
SLINEINLETA B C D E F LEN VEL TC SIZE 3 O R 6  Q 
$ - - -  - - - -  - - - -  - - - -  - - - -  - - - -  - - - -  - - - - -  - - - -  - - - -  - -  - - - - - -  
DA C I 24 6 13.9 
S Assuned u l t imate developed 100-year water-surface e levat ion i n  
S Ashbrook Wash as o u t l e t  condit ion f o r  storm dra in  system. 
S Datun dif ference: Fountain H i l l s  = FCDMC + 1.4' 
OUTLET STATIONING 0 T.U. ELEV 1645.40 E 1 
SRUNID U.S.D.S. SOFFIT SOFFIT RUN CA Q N LOSSMAX 
S L IN L IN ELEV ELEV LEN ADD ADD COEF RISE 
$* -- -  - - -  - - -  US------- DS------- - - - -  - - - -  - - - -  - - - -  - - - -  - - - -  - - - -  
DSGN PI C I E I US1647.54 DS1644.40 144 .012 24 CIRC 
S RUN ID U.S. D.S. BARR RISE SPAN HEAD 
S L I N  L IN NO. LOSS 
$* - - -  - - -  - - -  - - - -  - - - -  - - - -  - - - - -  
ANAL PI C I E 1 24 
ENDATA 

Page 1 
DOS- VER 2.4.2 1992 

22-Jun-1995 10:44 



THYSYS 
TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 
THYSYS 

SEWER 

CUMULATIVE RUNOFF CALCULATIONS FOR P I P E  RUNS 

U.S. D.S. CUMULAT I M 
RUN I . D .  I .D .  IICAII IITCII AREA "CA" "TC" S U P P L Y Q  INTENSITY 

P 1  C 1  E l  .OO .00 .OO .OO .OO .OO .OO 

Page 2 
DOS- VER 2 . 4 . 2  1 9 9 2  

22-Jun-1995 10:44 



THYSYS 
TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 
THYSYS 

SEWER 

SEWER ANALYSIS 
CONFIGURATION DATA 

U.S. D.S. 
U.S. D.S. F.L. F.L. LENGTH 

RUN I D  I D  ELEV ELEV FEET SLOPE BBLS R I S E  SPAN SHAPE 

P a g e  3 
DOS- VER 2.4.2 1992 

22-Jun-1995 10:44 

P1 C 1 E 1 1645.54 1642.40 144 .02181 1 24 24 CIRC 



THYSYS 
TEXAS DEPARTMENT OF TRANSPORTATION 

TEXAS HYDRAULICS SYSTEM 
THYSYS 

HYDRAULIC DATA 

U.S. D.S. JUNC U.S. D.S. HYDR. P IPE  
RUN I D  I D  'N' LOSS FLOU HEAD HEAD GRAD DEPTH VELOC. CAPAC. 

ENTRANCE CONTROLS. TOTAL HEAD AT UPSTREAM END FOR RUN NO. P1 I S  2.15 
P I  C 1  E l  .012 .OO 13.90 1647.69 1645.40 .00322 .43 4.4** 36.2 

Page 4 
DOS- VER 2.4.2 1992 

2 2 - J m - 1 9 9 5  10:44 

SEW0069--**PIPE FLOWING FULL DUE TO DOWNSTREAM CONTROL, NOT INSUFFICIENT CAPACITY- VELOCITY I S  BASED ON FULL FLOU. 
JUNCTION LOSSES MAY NEED TO BE CONSIDERED AT SUBMERGED JUNCTIONS 



THYSYS 

RUN 

P I  

TEXAS DEPARTMENT OF TRANSPORTATION 
TEXAS HYDRAULICS SYSTEM 

THYSYS 

STATIONING 

UPSTREAM 
JUNCTION I D  STATIONING 

1 4 4  

P a g e  5 
DOS- VER 2.4.2 1992 

22-Jm-1995 10:44 
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PROJECT ELEVATION I 0000 MA FTH I 

INDEX OF DRAWINGS Average Project Elevatlon = 1650' 

DESIGN DATA MIDPOINT OF PROJECT 
Central Zone 

State Plane Coordfnates 
E = 557,800 
N = 951.000 

DWG NO. DRAWING TYPE LENGTH OF PROJECT 
Sta 139+08 t o  Std 146+40 = 732.00' 
Gross and Net Length = 0.14 Mlles 

Face Sheet 
Standard Drawlng Llst 1993 A.D.T. = 6500 

2010 A.O.T. = 30000 
Mln Design Speed = 45 MPH 

Deslgn Sheet 
CBC & RCP Summary 
Detalls 
CBC Detalls 
Roadway Plan & Proflle 
Dralnage Plan 
Dralnage Prof Iles 
Detour Plan 
Slgnlng & Strlpfng Plan 
Landscaplng Ldndscaplng Plan Detalls 

lrrlgatlon Plan 
lrrlgatlon Oetalls 
Waterllne Plan 
Waterllne Detalls 

I 
12' - ,-  14' 16' - 14' - 12' - - - 

~ a n e  - Median ~ a n e  

I 
Island 

I 

I I 

Exlst Survey Exlst 
R/W Constructlon R/W 

GENERAL NOTES 
The roadway plans have been deslgned utlllzlng the 1994 
Constructlon Standard Drawlngs (C-Serles). and current revtslons. 

New Concrete 
Sectlon No. 1 New Concrete Curb & Gutter New 5' C~ncrete 

Curb, Type A, H=6' 
Type A. H=6' 
Std C-05.10 (Typ) 

Std C-05.10 (Typ) Std C-05.20 

60' 
c- - 

h - 
C 
0 

100' 

The project roadway shall be strtped by the Town of Fountaln Hllls 
In accordance wlth the current edltlon o f  the Slgnlng and Marking 
Standard Drawhgs (Mas-Serles) and Strlplng Plan. 

55' 55' 

Bench Markers wlll be furnished b the State. and placed by the 
Contractor. Std C-21.10 and C-21.10. 

For R/W lnformatlon not  shown, obtain from the Engineer. 

E 

Exlstlng utllfty locations are approxfmate. The contractor shall 
verify the exact locatlon and depth o f  all underground facllltles. 

- - 
h - 
C 
0 

Upon removdt. dlsposal o f  the exlstlng Portland cement concrete and 
a~phdltlc concrete shall be the responslblllty o f  the contractor. 

All statlon references t o  Fountain Hllls Boulevard Indtcate the 
Medlan constructlon and survey centerllne. 

- - 
40' r - 

TYPICAL SECTION 
NTS 

4:l Slope or Hold I-Ft lnslde R/W 
A 3:l Backslope or  Hold I - F t  lnslde R/W 

-4 

40' - - 

All pavement sawcuts shall be full depth. 

The project slgnlng shall be completed by the Town o f  Fountaln Hllls 
In accordance wlth the Slgnfng and Strlplng Plan. 

EARTHWORK OUANTlTlES Tack Coat 

3- A c  - 
4. AB - (Class 2) L I . .  .-e.. . 

:a. -.;. . . . -6: ' - ,a . . . O .  

Subgrade 

Roadway Excavatlon 
Shrfnk 

Dralnage Excavatlon 
Shrlnk 

Structural Excavatlon I Shrlnk 

Total Excavation (Shrunk) 1556 CY 

Embankment 7825 CY 

PAVEMENT STRUCTURAL 
SECTION NO. 1 

NTS I Ground Compaction 257 CY I wrU TOWN OF FOUNTAIN HILLS 
LYPl KAS 6/95 
aUlr JJO 6/95 

ARIZONA 
- 
6/95 

ENGINEERING DEPARTMENT 
MW SDW 

SrUaEr COISUTU(1S. IW. DESIGN SHEET 
Total Embankment 7494 CY 

Borrow (In-Place) 5938 CY 

1 I I I 

a**-ern-SPECIFICATION***** FILE~/IZZMI/TYP-KCT.OW PRELIMINARY -NOT FOR CONSTRUCTION OR RECORDING TRACS NO. 55341 OIC 1- OF- 
.....SYSTIM.-*.* - - - - - --- - 
-- --- -- 



I 0000 MA FTH I 

DESCRIPTION LENGTH OF BARRELS - APPROXIMATE OUANTI TIES REMARKS 
STANDARD 

PLAN DRAWINGS L e f t  of  t A Rlght o f  $4 Stt-uct. Class S Relnforclng Structve Drdlndge fb=300opS1 STATION REF. NO. STR. SIZE REOUIRED CEF:k t o n c r  e t e Steel Bsckf l l  Excdv. 
o r  MP NO. P I d m 1  TZ: I I , Lbs. Cu. Yds. Cu. Yds. 

I 

142+55 6 2 Ba r re l  8 x 12 6-02.24 8-04-40 64 74 850 510 66.670 955 N/A 

8-01.10. 0-04.20 

0 L e n g t h  o f  B a r e l s  +- C o n a t r u c t l o n  
Reference numbers c o r r e s p o n d  t o  nunbers I 

I n  circles o n  PLAN SHEETS. I 

T o t a l  

A C m s t r u c t l o n  - aook tng  Ahead). 

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

I/- I I 
NOTE: 
FOR STRUCTURAL EXCAVATION AN0 
STRUCTURE BACKFILL PLACELENT AN0 I n m m  P m n  I 
MEASUREMENT. SEE STAWARD ORAWINGS 
C-13.35. C-13.45 AND C-13.50. 

DESCRIPTION END TREATMENT REMARKS 
CB. MH & J c t  S t r  

C s 
2' 
cg 

. 

141+00. 38' L t  t o  EF-2 1645.13 2 20.48 CB 1 t o  ES 1. 17' Wlng PI 1-3 24 144 111 1315 111 1315 D t l  C -15.40 L t  4.00 
142+42.42, 42.5' L t  

143+30. 40' L t  t o  -- 
142+71.35. 24.28' L t  

142+71.35. 40' L t  t o  
142+71.35. 24.28' L t  

142+71.35, 24.28' L t  t o  
142+71.35* 40' R t  

142+71.35, 40' R t  t o  
142+71.35. 76.22' R t  -- 

-- 
142+71.35. 76.22' R t  t o  
142+68.75, 77.16' R t  

-- 

P2 

P3 

P4 

P5 

- 

P6 

CSP - corrugat.d s t d  PIW TM P~D. tm ~m wqwd FW A FII w t m t  fbm ~s l n d l b t m ~  n t n  TM FI wmt j(C PM UO.VATKIII L PlpE ~A~XFILL .II mi I). WTEr 
FOR PIPE RlLKAT R A Q W T  w - Corrugated lLnhn Plp. 0 E N  To Or G r w t u  Tna, 1- Lo- - lvld )cot E- T m  wQ*r -. m o d  For P s y m t .  

FII w l g h t s  &e T M  Mexlinm~ Y.au.d Fran  T M  ToD Ot P1# l o  T M  )IlpH.t Polnt 0 1  SEE SlUO.RO -1% C-13.15 RCP - R e h t o r W  Concrete FTM 
~rrbqac. ovu TM f l p ~   la# FIM Condlttau V a y  From TM RolO. Indlsat.6 - Non-R.htorC.d concrete P l w  own m t t m ~ l n a u  coat- IS M ~ W  For 0 t h ~  s t r u c t v a   ate ~ i c ~ ~ ~ ~ - ~ a r ~ o h f o r t . d  c a s t - h   om concretm Plp. contect  Dulw  or ~ o o ~ s * a t l o n  Ot PtD. 0 0 . l ~  Wulrql.ntr 

P I ~  ~r Corrupdtod wid PI-. I? ~ l s l  B. AWW ~n ~ a w -  A STO. C-18.10 FW L L C-IW COVER ntn AAWTO u 243 Or -10 u I#). T r p .  A. Raawctlvety. 
~ o t u r r c .  n ~ b r s  cu-roawna t o  r u m s  TM w&mm O+UD ~ n a d  TO e m  A 0.01 *&*. AW c w t w  on w t n  TM ~nrw lvld TM ou tsku  09 TM plo. wu 
In .grau gn PLAN YELTS. RCP my B. Prov1d.d By E l i t w  Yln 0-LOAD Or CIaSS. O t M r r l n  Sp.clfl.d In T h o u  Ordw)ngr 
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1-3 
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*YE TOWN OF FOUNTAIN HILLS 
nycl KAs 6/95 
aUlll JJO 6/95 

ARIZONA 
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6/95 - ENGINEERING DEPARTMENT 

0~u.m sow 
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1 
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I 
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- 

CB 3 t o  JCT 1. 17' Wlng 

- - - 

CB 2 t o  JCT I. 10' Wing 

JCT I t o  CB 4, 
- 

4 - 75'00'00' 

CB 4 t o  JCT 2. 1 0 ' - ~ ~ ~ ~  

--- - 

-- 

JCT 2 t o  ES2, - -- * = 70'00'00' 



S t a  144+93.03. 
40.00' R t  -1 /1650.12 

ELEVATIONS FOR SOUTH CURB 
OF ASHBROOK DRIVE AT 

FOUNTAIN HILLS BOULEVARD 
NTS 

S t a  145+75.03. 
40.00' R t  

1652*28\ 7 

S t a  145+50.03. 

ELEVATIONS FOR NORTH CURB 
OF ASHBROOK DRIVE AT 

FOUNTAIN HILLS BOULEVARD 



CONTRACTION JOINT AT Q OF DWY 

SAWCUT & REMOVE EXlST CURB 
IF THERE IS AN EXlST CURB JOINT 
WITHIN 4' OF THE PROPOSED DWY. CONC DWY (CLASS '6') 
SAWCUT & REMOVE EXlST CURB 81 
AC PVMT TO THAT JOINT & 
REPLACE PER DTL FH-225 

EXlST CURB JOINT 

EXlST AC PVMT 

ELEV OF DWY 
4' BEHIND CURB EXIST AC PVMT 

TOP OF EXlST 

----- 
----- 

EXPANSION JOINT 
(Y2' BITUMINOUS FILLER) 5' SINGLE FAMILY RESIDENTIAL 

6' MULTIFAMILY. COMMERCIAL. 
AND INDUSTRIAL 

SAWCUT. REMOVE & REPLACE 
EXlST AC PVMT (I' MINI AN0 
MATCH EXlST AC THICKNESS, OR 
SAWCUT TO NEAT LINE OF LIP 
OF CURB 

SECTION B-B 

DRIVEWAY CONNECTION DETAIL 

Exlst Grade e C 

- - 

SECTION A-A 



',":," I STATE I PRaECT NO. lYEET 
9 I ~ I Z .  ~STP-FTH-MZ)P I 6 1 

1 

.4 Stlrrups 12' 7 I 0000 MA FTH I 

U 
8' 

Cut 7 ee, dd and f f  bars In half \ IT-0. 
I - 

Cut 13 bars 

I \  \ \ I / I 
\ I 

1 Ceocomvostte Ceocompost t e  J 
Rraln Draln 

Instdl 3'. draln plpe 6 addltlonal 
a t  10'-0' centers. bb bars NOTE: 
Slope Y2' per foot. Lettered bars ee. dd, etc. 
See Std 8-19.10, match ADOT Std 
Alternate A. For other Inf ormatlon, 

Scale: r e f e r  t o  Std 8-02.20. 
0-10' f Ill. 

Crate w/Frame. 
See Std C-15.50. 



x 

BENCHMARK: SCALE: 
HORIZ. 1'=40' 

FOUNTAIN HILLS BLVO. & ARROW DR.. FOUND CPS * 284 VERT. 1.~4' 
ELEV.: 1655.22 (TOWN OF FOUNTAIN HILLS DATUM) 

-- 

2; I S T  I -CT m. l==r I*L IYfElSl IML1 

9 I WZ. ISTP-FTH-O(~IP I 7 1 
pG%iixJ 

CONSTRUCTION NOTES 
NEW CONCRETE CURB & CUTTER. 
TYPE A. h=6', ADOT STD C-5.10 
STA 139+30.00 TO STA 145+75.03 

NEW DOUBLE 12'x 8'x 138' RCBC. 
0' SKEW GRATED LIGHT WELL AT 
CENTERLINE. SEE CULVERT DETAILS 

GRADE WASH BED ALONG FLOWLINE 
AT 10% FROM CULVERT INLET 75 FEET 
TO MATCH EXISTING GRADE 

SAWCUT FULL DEPTH AND MATCH 
EXISTING PAVEMENT 

NEW SIDEWALK RAMP. 
SEE ADOT ST0 C-05.30, TYPE 2. 
AN0 CURB RETURN DETAILS 

NEW CONCRETE SIDEWALK. 5 FT WIDE. 
SEE ADOT ST0 C-05.20 

INSTALL NEW FLUSH CAP SURVEY 
MONUMENT PER AOOT STD C-21.10 

NEW CONCRETE CURB. TYPE A. H.6'. 
ADOT STD C-5.10 

RESET MANHOLE FRAME AND COVER 
SEE ADOT ST0 C-18.30 

NEW CURB & CUTTER TRANSITION 
SEE CURB & CUTTER TRNS DETAIL 

NEW CONCRETE CURB & GUTTER. 
TYPE A. h=6'. ADOT STD C-5.10 
STA 139+39.88 TO STA 144+93.03 

NEW CONCRETE CURB & CUTTER. 

1662 

1658 

1654 

1650 
-- 

1646 

1642 

1638 

-- 

F l  l e  I PRELIMINARY - NOT FOR CONSTRUCTION OR RECORDING TRACS NO. 55341 OIC I I 
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/lZZ68/PLA&PROF. 

700 VC - TYPE A, hz6'. ADOT STD C-5.10 
0 01 1662 SEE CURB RETURN DETAIILS 
+ .= + g 7.. fl NEW 25' CONCRETE DRIVEWAY 

0 $5 SEE DRIVEWAY DETAIL 

Zr 1658 RELOCATE EXISTING WATER LINE 
SEE WATER LlNE PLANS .\. . -.. 

1654 REMOVAL NOTES - 
@ REMOVE 5118 SY ASPHALTIC CONCRETE PVMT 

STA 139+30 TO STA 142+22.80 . .. 1650 STA 143+13.48 TO STA 145+77.04 --- 
@ REMOVE 777 SY CONCRETE PVMT 

STA 142+22.80 TO STA 143+13.48 
E x l s t  G r a d e  C 1646 @ REMOVE 1136 LF CONCRETE CURB & CUTTER 

STA 139+30.00 TO STA 142+22.80. LT 
STA 139+13.82 TO STA 142+22.80. RT 
STA 143+13.48 TO STA 145+75.00. LT 

L 
1642 STA 143+13.48 TO STA 145+18.03. RT 

STA 145+50.03 TO STA 145+75.03. RT 

S t a  142+55 
@ REMOVE 81 LF 18' SD PIPE 

1638 
STA 142+93.97. 40.72' RT TO 
STA 142+94.69. 40.21' LT 

NOTES BY OTHERS 

Q RELOCATE EXISTING TELEPHONE LINE 

DLYOl 11s 
TOWN OF FOUNTAIN HILLS 

6/95 
DWm JJO 6/95 

ARIZONA 
-. 6/95 

V*;MERHG w m r w r  

E SlULET CONSU.TYIlL INL 
~nrlloy--~w~!& 

ROADWAY PLAN 81 PROFILE 

LOC.l10* 
I I I I 

139 140 141 142 143 144 145 146 
FOUNTAIN HILLS BLVD AT ASHBROOK WASH ,,, , 

E N  
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DETOUR PLAN 

1 STATE 1 PROSE1 NO. I 1 I m. YELTS CULT 

9 1-12. [STP-FTH-0(2~ 1 10 1 1 I 
I 0000 MA FTH I 

GENERAL NOTES 
I. All slgnlng. striplng. barrtcades and channelization shall be In accordance wlth the 'Manual 

On Unlform Trafflc Control Devlces' (MUTCO) (Current Edltlon) and the ADOT 
'Traf f lc  Control Manual fo r  Highway Constructlon and Malntenance' (TCM) (Current 
Ed1 tlon). 

Channelfzation and slgnlng o f  the approaches t o  the Fountaln Hills Boulevard/Pallsades 
Boulevard lntersectlon arid the Fountaln Hills Boulevard/Saguaro Boulevard lntersectlon 
shall conform wlth Flgure 6.33 and Flgure 6.34 of  the ADOT TCM. 

Steady burn yellow llghts (Type C) shall be mounted on each barricade used for  channel- 
lzatlon. Flashing yellow llghts (Type A) shall be mounted on each slpn and road closure 
barrfcade Installatlon. 

Al l  orange construction, detour. and speclalty slgns shall use hlgh ref lect lvl ty reflective 
sheet lng. 

All Specialty Slgns shall be black legend on orange background. The legend shall be Type 
C wlth 5-Inch text  height. 

Sign locations may be adJusted t o  flt field condltlons as dfrected by the Engineer. 

Slgn mountlng helght shall be a mlnlmum ?-foot mounting helght from the bottom o f  the 
slgn t o  the near edge o f  pavement. If a supplemental panel Is used a t  a sign Installatlon. 
the mountlng helght may be reduced t o  5-feet from the bottom o f  the supplemental panel 
t o  the near edge o f  pavement. 

The drawlng Is schematic only and not  t o  scale. 

All exlstlng signs that  are In confllct wlth the constructlon and/or detour slgns shall be 
removed o r  covered In place. 

All M4-9 slgns shall be placed 100 fee t  in advance o f  the appli~able lntersectlon. 

11. The Contractor shall maintain access t o  residences and streets a t  all times. I 
12. Traff ic control constructlon slgns shall not be dbpla ed t o  t r a f f t c  more than 24 hours prior 

t o  the actual s ta r t  o f  constructlon and detour actrvltles. 

C 

CLOSED FOUNTAN FOUNTAN 
HEAD - ws avo HILLS BLM 

011-7 

APPROXIMATE TRAFFIC CONTROL OUANTlTlES 

V 60';,i( jo" R l l - 2  M4-9L M4-9R 

W20-1 W20-2 M4 -9R M4 -1 OL /Re 6 0 "  X 3 0 "  3 0 "  X 2 4 "  3 0 "  X 2 4 "  M4 -9L M4 -80  
4 8 "  X 4 8 "  4 8 "  X 4 8 "  3 0 "  X 2 4 "  4 8 "  X 1 8  TYPE I I I BARRICADES SPECIALTY SJGN SPECIALTY SJGN 3 0 "  x 24'' 3 0 "  x 2 4 "  

TYPE I l l  BARRICADES 6 0 "  X 2 4  6 0 "  X 2 4  

QUANTITY 

2400 

720 

1200 

2400 

660 

660 

1440 

360 

20 

ITEM 

Ver tical Panels 

Barricades (Type Ill) 

Flashing Warning Llght (Type A) 

Steady-Burning Warnlng Llght (Type C) 

High lntenslty Sheetlng (Smell Sign) 

High Intensity Sheetlng (Medlum Sign) 

Embedded Slgn Posts 

Portable Slgn Stand 

Speclalt y Slgn 

UNIT 

Ea/Day 

Ea/Day 

Ea/Day 

Ea/Day 

Ea/Day 

Ea/Day 

Ea/Day 

Ea/Day 

Sq F t  

TOWN OF FOUNTAIN HILLS 
ARIZONA 

ENGINEERING DEPARTMENT 

DETOUR PLAN 

6/95 
6/95 - 

t€W 
WIN 

KAS 
JJO 

W l E  

MaLO 

LOCATIO* 

FOUNTAIN HILLS BLVD AT ASHBROOK WASH ,,, ,. ,, 

6/95 SDW 

**-=*DGN*SPECIFICLITION**-=* VIEW NAYEr /12261110ETOURID(EI PRELIMINARY - NOT FOR CONSTRUCTION OR RECORDING TRACS NO. 55341 OIC 1 OF- .m...SYSTlM...** I 1 
- -  - - 
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EYrn K AS 
" "  TOWN OF FOUNTAIN HILLS 

6/95 
JJO 6/95 

ARIZONA 
6/95 

LYCIELRW c€PAnI)IEWT sow 
rTurEy casururTr' 'lr' SIGNING & STRIPING PLAN 
~ % l w ~ m g - ~ ~ $ ,  

LOCITlDl 

FOUNTAIN HILLS BLVD AT ASHBROOK WASH -,,, ,, ,, 
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PLANT LIST 
B ! A E A L - N A M E _ C -  NAME 
FXISTING TRFE 

LE RClDlUM PRAFCOX PALO BRfA 

PROSOPIS ALHA MESOUIlE 

CAESAI.PINIA PULCHERRIMA RED BIRD--OF-PARIDISE 

CALLIANDRA ERIDF'HYLLA IFAIRY DUSTER 

CONVOLVULUS CNEORUM MORNING DUSH 

DALEA GRFGll TRAILING INDIGO BUSH 

DASYLIRON WliEELERl Of SLRT SPOON 

HESPERALOE PARVIFI.ORIA RED YUCCA 

I CLICOPHYULLUM F 'GRELN CLOIJD' GREEN CI OUD 

CARNEGIFA GIGAN F A  SAGUARO 

i FROCACTUS WlSl ILENll BARREL CACTUS 

I OUOIJIFHIA SPLENDENS O C O ~ L L O  

DECOMPOSED GRANITE (TO MATCH EXISTING) 

36" BOX 

36"  BOX 

5 GAL. 

5 GAL. 

5 GAL. 

5 GAL. 

5 GAL. 

5 GAL. 

5 GAL. 

10' /8 ' /6 '  

3' 

6' 

1/2" MINUS 

QUANTITY -- - - NOTES BOTANICAL NAME 
~ ~ 

NATIVE SEED MIX # 1  

ARISIOA PURPUREA 

BAILEY* MULTIRADIATA 

ESCHOLZIA CALIFORNIA 

ESCHOLZIA MEXICANA 

PHACELIA COMPANCILARIA 

SPHAERALTEA AMIGUA 

SCALE! 1'=401 

PURE UVE SEED 
COMMON HAME P O U N D S l P C R E  WANT. - 

PURPLE THREE AWN 2.5 

DESERT MARIGOLD 3.0 

CALIFORNIA POPPY MIX 2.0 

MEXICAN POPPY MIX 2.0 

DESERT BLUE BELLS 2.0 

GLOBE MALLOW 1.0 HULLED 
BLACK SEED 

CHFCKiD -- 

AKI/IINA Ilf I'AIIIMI N l  Ill IRAN\f'IIPIAIIlIN 
t I IO t IWAY\  I)IVIYIIIN 

TllWN I l l  t LIIJNIAIN t i l l  I , 
AKI/ I INA 

. - 
EffiIKERiffi DEPARTWENT 

i cucnrr,lN 1 t ULIN l A l N  1 1 I  I 5 HI "11 A l A',\ IIiKLIllK WA\ l l  

T - 1 -  TRACS NO YS341 OtC 1 



AVER. OF 75% Ot- 

P L A N  IFD H L I G t i T  
SCF PI A N S  

TYP 2" GRANITE 
MULCH. 1" OVER P L A N  
PIT WHERE GRANITE 
IS  SHOWN ON PLAN.  

6"-8" D I A  ROCKS TO 

LER CANCS 

DOUBLE 2" X2"X' DOUBLE SIRAN[) 
REDWOOD STAKE OR NO. 12 GALV. WIRE 
EQUAL CONT. TO & 1 1 /2  1.0. PLAS. 
SELt-CT HElGlH AS OR t7URBFK HOSE 
t3ROPORTIONCD HCRE. 
MIN. OUT-- OF -GROUND 
8'. IN ALL IAWN, ROCK 

PLANT BALL - 

SOlL MIX - -  

AGRIFORM PIANT l A H L t l S  OK 
EQUAL. 4 ~ - P E R  15 GAIL 

FIN. GK. 

ANCl  ROOTS 

TREE PLANTING 
TREE L- BACKFILL W/  

6" MIN. D R Y  S l l E  SOIL ONLY 

NOTE: 

ROOT PRUNE ALL SHREDDED OR DAMAGED ROOTS. CACTUSIOCOTILLO PLANTING 
-- - - 

N T S  OCOT ENSURE ALL WOUNDS TO THE ROOT SYSTEM ARE CLEAN 
CUT BEFORE PLANTING. APPLY DUSTING SULFUR 
TO A L L  AREAS BELOW GRADE. 

PLANT PIT S H A L L  BE 6" MIN. WIDER T H A N  THE EXTENT OF 
THE SEVERED LATERAL ROOTS. 

I &ICC WIDTH I 
OF ROOTBALL AGRIFORM PLANT TABLETS OR 

EQUAL 1-PER 1 GAL. 
2-PER 5 GAL. CENTERED 
ON ROOTBALL DEPTH. 

CUT THROUGH TAPROOT TO PROVIDE A F L A T  BASE W/ DIA. 
SUFFICIENT TO SUPPORT THE WEIGHT O F  T H E  UNSUPPORTED 
SAGUARO. STAPLE ROOTS TO SURROUNDING S O l L  W/ GALV. WIRE. 

-- -- 

BACKFILL  PIT W/ 6" LAYERS O F  RODDED. COMPACTED, A'ih r 
DRY, SlTE S O l L  

PLANTING DEPTH S H A L L  BE THE DEPTH AT WHICH THE PLANT SHRUB PLANTING - 
S H R  WAS GROWN OR DEEPER BUT THE TAPERING O F  THE 

ROOT COLLAR MUST B E  VISIBLE. PLANT LIST 
PURE LNE SEED 

COMMON-NAME-SIZE- -QUANTL__ NOTES- - BoT!!!?!??!! NAMEME-- BOTAMCALNAME COMMON-NAhE POUNDSlACRE WANT. 
-- ENSURE SURFACE WATER C A N  NOT STAND AGAINST THE 

ROOT COLLAR. 

- SAGUARO PLACEMENT SHALL MATCH ORIGINAL 
ORIENTATION W/ORIGINAL NORTH SIDE FACING NORTH. 

SAGUARO ARE SPECIFIED BY HEIGHT - A VARIETY O F  
HEIGHTS MAY B E  ACCEPTED PROVIDED THE AVERAGE 
IS  NOT LESS THAN THAT SPECIFIED. 

PLANTED HEIGHT 

SEE P L A N S  EXISTING TREE 

CCKCIIIIUM PRAECOX PAL0 BREA 

PROSOPIS ALRA MESOUITE 

NATIVE SEED MIX # I  6,102 SF 

ARlSlDA PURPUREA PURPLE THREE AWN 2.5  

BAILEYA MULTIRADIATA DESERT MARIGOLD 3.0 

ESCHOLZIA CALIFORNIA CALIFORNIA POPPY MIX 2.0 

ESCHOLZIA MEXICANA MEXICAN POPPY MIX 2.0 
PHACELIA COMPANCILARIA DESERT BLUE BELLS 2.0 

SPHAERALTEA AMIGUA GLOBE MALLOW 1 0 HULLED 
BLACK SEE0 

12.0 

36"  BOX 

36" BOX 

DO NOT WATER FOR THREE WEEKS FOLLOWING PLANTING. I CALSALPINIA PllLCHtRRlMA 

CALLIANDRA ERIOPHYLLA 

CONVOl VUl US CNFORUM 

DALFA GREGll 

OASYLIRON WHEELLRl 

HESPERALOE PARVlFLORlA 

LCUCOP~~YULLUM t 'GREEN 

CARNEGIEA GIGANTEA 

i FROCACTUS WlSLlZENll 

I OUOlJlCRlA SPLtNOENS 

DECOMPOSED GRANITE 

RE0 BIRO&OF-PARIDISE 

FAIRY DUSTER 

MORNING BUSH 

TRAILING INDIGO BUSH 

DESLRT SPOON 

RED YUCCA 

CI.OUD' GREEN CLOUD 

SAGUARO 

BARREI CACTUS 

OCOllLLO 

(TO MATCH EXISTING) 

5 GAL. 

5 GAI-. 

5 GAL 

5 GAL 

5 GAL 

5 GAL 

5 GAL. 

1 0'/Rs/6' 

3' 

6' 

1 /2" MINUS 

- SAGUAROS GREATER THAN 
FOR STABILITY. 

8' HIGH S H A L L  B E  BRACED 111 1 1 1 1  I 
I 
- STAPLES 

BACKFILL  W/ 

CACTUSISAGUARO PLANTING 
-- - - 
- -  -- 

"' A K I l i l N A  Ill IIARiMl N I  ill [RANYI' I lR I A I I I I N  
DFl$ 'N_ _ _ _ GHL I~IOIIWAYS IIIV~YIIIN 
-- --. 

- 

STANCM CDtSWTANB. W. i l l W N  i lr I IIIJN I A I N  1111 1 ', 

w---IY%. AKI I I INA  
.- - 

EffiINEUllW PEPAIITMNT 
L l l C i \ I l , i N  1 i I I I I N l  A l N  Till l 7 U1 VU A r ASt l i iK l l l iK  WAC,tl 
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TREE CIRCUIT 
-- - - - - -- -- - - -- 

N O . 1  DIST. TUBES/PUNT 
BOTANICAL NAME COMMON NAME % EMITTER TYPE GPH/PORT 8 CONST. Q POTENTIAL 

- - 

CERClDlUM PRAECOX 

- 

36 - Boxl - MULT-IO!T 4- - f :--I--: :; -:I 
PROSOPIS ALBA ARGENTINE MESOUITE 36 BOX MULTI-PORT 

EMITTER NOTES: 
1. WHERE PLANS INDICATE A TREE WATERED ON SHRUB CIRCUIT PROVIDE TWICE THE NUMBER OF DISTRIBUTION TUBES SHOWN ABCVE. SHRUB CIRCUITS 
SHALL RUN APPROX. 1/2 THE TlME OF TREES. CONTRACTOR SHALL NOT PLACE TREES ON SHRUB CIRCUITS WERE TREE CIRCUITS HAVE BEEN INDICATED. 
2. MAXIMUM THREE (3) SHRUBS OR GROUND COVER MAY BE WATERED USING ONE MULTI-PORT EMITTER. 

SHRUB and ACCENT CIRCUIT 
- - -  

BOTANICAL NAME 

(9 

0 1 C!LLIAADR? ER!O)PHy 1 FAIRY DUSTER 1: GAL / jlNGLYP0:T - 1 - - 1 1 
1 I / CONVOVULUS CNEORUM MORNING BUSH 5 GAL SINGLE PORT 1 1-1 

OALEA GREGGM I TRAILING INDIGO BUS! / 5Jr 1 SINGLE PORT I 1 1 
- -- - -- - - -- 
DESERT SPOON 5 GAL SINGLE PORT 1 1 

CACTI 
- - - - -- -- - - A  - -  

1 -1 BOTANICAL NAME 
- .- - --- 

CARNEGIEA GIGANTEA SAGUARO 

OCOTILLO SPLENDENS N.I.C. -- 

EMITTER SCHEDULE 
A-SCH-E2 

14 GA SOLATROL 

- - -- - - - -- - 

SEGMENT NO. 
- - - -~ ~. 1 

COMMON WIRE SCHEDULE 

CONTROLLER A 

- 

MAXlMW NO. OF VALVES OPERATING SIMULTANEOUSLY -. -- -- -. - -- 
SHALL BE: 1 MAXIMUM NO. OF VALVES OPERATING --- - -- -. - - - - 
SIMULTANEOUSLY PER SEGMENT SHILL BE: 1 -- 

MAX. CNTL. WIRE SCHED. 
A-SCH-W3 

CNTL. NO. -A FREEWAY STA. 
P.O.C. NO. -..A- FREEWAY STA. 

TOTAL: 

HOURS 

SYMBO_L - -- DESCRIPTION - - 

AUTOMATIC CONTROLLER REFERENCE. SEE VALVE SEQUENCE SCHEDULE 

CONTROLLER REFERENCE LETTER 

INDICATES CONTROLLER 

POINT OF CONNECTION. WATER. SEE PLAN 

I -- - CLASS 2 0 0  PVC MAINLINE. AS SIZED ON PLAN 

CLASS 2 0 0  PVC EMITTER LATERAL 

H BACKFLOW PREVENTER 

8 GATE VALVE (ISOLATION VALVE), MATCH SIZE LINE 

63 REMOTE CONTROL VALVE, W/ SOLATROL ACUATOR. AS SIZED ON PLAN 

I VALVE NO.---- 

G=GRD. COV., S=SHRUBS, 
T=TREES, TS=SHRUB CIRCUT 
W/  ONE OR MORE TREES 

CONTROLLER NO GPM AT TlME OF CONSTRUCTION 

VALVE SlZE 

b PRESET PRESSURE REGULATOR RISER 

NUMBER OF EMITTERS/RISER---- POTENTIAL GPM 

NUMBER OF OUTLETS/RISER -- GPM AT TIME OF CONSTRUCTION 

&- LATERAL END CAP 

I 4" 
11 PIPE SLEEVE, NEW SCH4O PVC 

IRRIGATION SCHEDULE 
A-SCH-IR 

GROUP A I TREES I %%? I 
1. SYSTEM HAS 

P.O.C. A 
BEEN DESIGNED 
= 65 PSI  

FOR THE FOLLOWING PRESSURES: 

C= B CONSTRUCTION; P= B POTENTIAL FLOW 
MAXIMUM WATERING TIME/OAY AT POTENTIAL PEAK DEMAND, 
ANY CONTROLLER TO BE 2.6 HOURS. 
MAXIMUM WATERING TIME/OAY AT POTENTIAL PEAK DEMAND, 
THIS CONTROLLER IS: 7.6 

VALVE SEQ. SCHEDULE 
A-SCH-VS 

2. IRRIGATION LINES ARE DIAGRAMMATIC. EXACT LOCATIONS TO BE 
DETERMINED BY THE CONTRACTOR. 

3. CONTRACTOR IS RESPONSIBLE FOR CONDUCTING SITE INSPECTIONS 
& CHECKING TESTING LOGS TO DETERMINE SUBSURFACE CONDITIONS 
PRIOR TO BIDDING. 

4. UTILITY LINES SHALL BE LOCATED & VERIFIED BY BLUE STAKE PRIOR 
TO EXCAVATION. 

5. ALL CONSTRUCTION SHALL TAKE PLACE WITHIN THE ADOT R.O.W. OR 
AOOT EASEMENT AS DESIGNATED O N  PLANS. 

6 .  PROVIDE LATERAL END FLUSH CAPS AS PER PLAN AND I N  
ACCORDANCE WITH THE SPECIAL PROVISIONS. 

IRRIGATION NOTES 

N,, 
- 

- - 

- - NAHI 

C ~ ~ C K I  ~'4 D iiL i i~; ~ I ~ I * )  

h STANLEY CONSULTrn.  M. 

~--"br,-a 

- I I -- 
h l n T  r n D  r n k l c - r c , !  l r-rrnhl nc, n r r n n n T h l r  T D A r C  hln cvqnr  n f r  1 n r T  

" " ~ I ~ H I / I I N I I  Ill PAR l MI N 1  Ill I I lANSI' I I I ' I  f i I II IN 
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SYMBOL - -- -- -- - DESCRIPTION - -- -- - - - - -- 

AUTOMATIC CONTROLLER REFERENCE. SEE VALVE SEQUENCE SCHEDULE 

L-- __- - CONTROLLER REFERENCE LETTER 

INDICATES CONTROLLER - POINT OF CONNECTION, WATER: SEE PLAN 

I--- CLASS 2 0 0  PVC MAINLINE. AS SIZED ON PLAN 

CLASS 2 0 0  PVC EMITTER LATERAI 

H BACKFLOW PREVENTER 

8 GATE VALVE (ISOLATION VALVE), MATCH SIZE LINE 

REMOTE CONTROL VALVE, W/ SOLATROL ACUATOR, AS SIZED ON PLAN 

- 
G=GRD. COV., S=SHRUBS, 
T=TREES. TS=SHRUB CIRCUT 
W/ ONE OR MORE TREES 

CONTROLLER N0.- GPM AT TIME OF CONSTRUCTION 

.- 
POTENTIAL GPM VALVE SIZE 

PRESET PRESSURE REGULATOR RISER 

NUMBER OF EMITTERS/RISER-- POTENTIAL GPM 

NUMBER OF OUTLETS/RISER GPM AT TIME OF CONSTRUCTION 

E- LATERAL END CAP 

1 
4" I - PIPE SLEEVE, NEW SCH40 PVC 

IRRIGATION SCHEDULE 
A-SCH-IR 

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

NOT FOR CnNSTRUrTTON OR RFrnRnTNG 

SCALE! 1'=40' 

NAMl Ilt i'Al,?TMI NI  nf lKANSPllKlA1lllN 
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CAUTION: BEFORE SERVICES 
ARE INSTALLED THE DRIVEWAY 
LOCATIONS SHOULD BE VERIFIED 
AND THE SERVICE CONSTRUCTED 
TO MISS THEM 

I n7- TOP 2 '  PAINTED BLUE 
WATER METER BOX WlTH LID 

2 " x 2 "  WOODEN MARKER AT EACH 
SERVICE LlNE STUB FROM MAIN 

WATER CO. TO SET WATER METER 
WHEN ORDERED BY OWNER 

WlTH CURB 
SHOWN IN MATERIALS L lST 

NOTE: 

I. ENGINEER TO SET "BLUE 
TOPS" FOR ALL WATER METER 
BOXES TO MATCH TOP OF 
CURB GRADE. INSTALL TOP 
OF SERVICE CURB STOP 10" 
BELOW "BLUE TOP" EXCEPT 
FOR SPECIAL CONDITIONS 
(IRRIG.. LARGE METERS. ETC.) 

CONTRACTOR TO INSTALL WATER 
METER BOX WlTH LID 

COPPER LlNE AS SHOWN 
IN MATERIALS LIST '% 

WITH LOCKING WINGS OR APPROVED EQUAL 

AS SHOWN IN MATERIALS LIST, OR APPROVED 
, TO BE INSTALLED WITH OUTLET PARALLEL 

-EXST 12" 
WATER M 

CSPPER LlNE AS SHOWN 
IF1 MATERIALS LIST 

CORPORATION STOP AS SHOWN IN MATERIALS 
L lST OR APPROVED SUBSTITUTIONS (ANGLED AT 
22.5" FROM HORIZ.) 

'ER SERVKE INITALLAT!ON 

AC 
A I N  

I I SERVICE SADDLES BY OTHER MANUFACTURERS ARE ACCEPTABLE PROVIDED THEY ARE 

I 
DOUBLE-STRAP, ALL-ERASS SADDLES. CONTRACTOR SHALL SUBMIT ANY PROPOSED 
At TFRNATF MAN1 IFArTI  IRFR'q C;FRVlrF <Ann1 F FnR RFVIFW ANn APPRnVA' Tn 1 1 ,, .,,...-. . ....... ". ,",. - -.&... ."- "..l-cL . -.. ..-. .-.. ....- ... . ..-... L r n l u n  I U  

INSTALLATION. I I 

, 
I 0000 MA FTH I 

[// TRENCH BACKFILL 

I+ f +I BEDDING 

PROPOSED SUBGRADE OR 
EXISTING GROUND LlNE 

- BRONZE SERVICE SADDLE AS 
SHOWN IN MATERIALS L!ST OR 
APPROVED SUBSTITUTUIONS 

1. BRANCHES BEFORE THE METER 
ARE NOT ALLOWED; i.e., ONLY ONE 
METER PER SERVICE TAP 

MATERIALS LIST 

SERVICE SADDLE 

I I CORPORATlON STOP 

I I CURB STOP WITH 

I I USED WHEN WATER MAIN IS LARGER THAN 8 u  I I 

SERVICE LlNE SIZES 

I I FORD F-1100 
JONES J -5403  

MUE~LER H-15028 

I I SERVICE LlNE 

I I 

WATFR SERVICF INqTAL LATION MATERIALS L IST  

LOCKING WINGS MUELLER H-14258 MUELLER H-14277 MUELLER H-14277 I I FORD KV43.-332W 
JONES J-4201 

HORIZONTAL LIMITS I 

2 "  

JONES J -979  
(1.P. THREADS) 

74 " 

JONES J -975  
(1.P. T H R E A r s ) A  

J-979 
(1.P. T H R E A D s ) A  

FORD F-1100 
JONES J -3403  

(TYPE K-SOFT) (TYPE K-SOFT) (TYPE K-HARD) (TYPE K-HARD) I I COPPEP 

TYPICAL TRENCH DETAIL 

FORD KV43-444W 
JONES J-4201 

NO SCALE 

I "  

JONES 38-131 
(1.P. T H R E A D s l A  

JONES J -979  
(1.P. T H R E A D s ) A  

FORD FB-1100 
JONES J-1935 

MUELLER H-15023 

COPPER 

NOTE: 
EXCEPT MODIFIED HEREON, NEW PIPE INSTALLATION SHALL 
CONFORM WlTH THE REQUIREMENTS OF ADOT STD C-13.15 

1 Y2" 

JONES J - 9 7 9  
(1.P. THREADS) 

FORD FB-1100 
JONES J-1935 

MUELLER H-15023 

FORD KV43-666W 
JONES J-1975W 

TOWN OF FOUNTAIN HILLS 
OEW WAE 6/95 
aur ccs 6/95 

ARIZONA 
- 

EaLD FA1 6/95 
ENGINEERING DEPARTMENT 

FORD KV43-777W 
JONES J-1975W 

COPPER 

WATERLINE DETAILS I I 

COPPER 

I 
.-.---.- -----.--, ..----------,-.- .--------.---- -.- - I 

L-. "" 
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