
F ~ O O D  CONTROL DISTRICT OF MARICOPA COUNTY 
PHOENIX, ARIZONA 

FOUNTAIN HILLS 
AREA DRAINAGE MASTER PLAN 

FCD . 94-16 .-.. - 
. . . . .  - ::-::.7 :. \' ':.<.$,> 

- .  .\ 1 .. . .  - .... r:. ,  .- .. 2: . .-. : .,, , .- ....... 

ROADWAY C:R&S~NG . ... . ..:-. STUDY 
. . > : 7  ..:- : . .:. - -. . ?---. : 
: .... .-.. I:<:.:. :: 
- - , .. . . . . . . .  . . . '  I'i..? -- . >....:. . . _ - _( .i. - . . . .  q: . . .  -.;.:- ....... .-. _, : -: , . . -;. ....... .- .. . .  . .. _ = . .  .... .- . .:-':: ' ..: -.:. .,. . . - -. : . ........ 

McLaughlin Kmet ty  Engineers, Ltd. 

and 

Entellus 

for 

George 'I/. SablConru l t iy  Engineers, im. 
Scottsdale, Arizona 

JUNE 1997 



FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
PHOENIX, ARIZONA 

. i * '  

FOUNTAIN HILLS 
AREA DRAINAGE MASTER PLAN 

FCD 94-1 6 

ROADWAY CROSSING STUDY 

Prepared by 

McLaughlin Kmeny Engineers, Ltd. 
3501 N. 16th Street 

Phoenix, Arizona 8501 6-641 9 
Phone: (602)248-7702 

Fax: (602)248-785 1 

and 

2255 N. 44th St.. Suite 330 
Phoenix, AZ 85008 
Phone (602)244-2566 
Fax (602)244-8947 

for 

@ y e  V. SabolConcultittg Bngimers, Im. 
Scottsdale, Arizona 

JUNE 1997 



FLOOD CONTROL DISTRICT OF 
MARICOPA COUNTY 

FOUNTAIN HILLS ADMP 
FCD 94-1 6 

ROADWAY CROSSING STUDY 

TABLE OF CONTENTS 

I. INTRODUCTION 

2. PROJECT LOCATION . . . 

3. SITE DESCRIPTION 

4. TOPOGRAPHIC INFORMATION . 

5. DESIGN FLOWS . . . . . . . 

6. RIGHT-OF-WAY AND UTILITIES 

7. EVALUATION OF ALTERNATIVES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 
7.1 Criteria for Alternatives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 
7.2 Hydraulic Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19 
7.3 Development of Alternatives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19 
7.4 The Proposed Alternatives . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 
7.5 Estimation of Costs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47 
7.6 Summary of Recommended Alternatives . . . . . . . . . . . . . . . . . . . . . . . 48 

REFERENCES AND BIBLIOGRAPHY . . . . . . . . . . 



Fountain Hills ADMP 
FCD - 94-16 

FOUNTAIN HILLS ADMP 
FCD 94-16 

ROADWAY CROSSING STUDY 

1 INTRODUCTION 

On February 7, 1996, the Flood Control District of Maricopa County (District) 

entered a contract (FCD 94-16) with George V. Sabol Consulting Engineers, Inc. 

(GVSCE) to perform the Fountain Hills Drainage Master Plan (ADMP). The scope 

of the ADMP consists of the following major tasks: 

Floodplain Delineation for Laser Drain 

Evaluation of Golden Eagle Park Dam 

Roadway Crossing Studies 

Evaluation of Flood Accessibility and Emergency Routes 

The roadway crossing studies consist of culvert modification and roadway crossing 

improvement at 26 sites. The location of each site is summarized in Table 1. The 

existing drainage problems at these roadway crossings were identified during the 

North and South Floodplain Delineation Studies at Fountain Hills (FCD 92-04 and 

92-05). Since McLaughlin Kmetty Engineers, Ltd. (MKE) and Entellus, Inc. 

(Formerly known as AGK Engineers, Inc.) were heavily involved in those two 

floodplain delineation studies, they were retained by GVSCE to perform the required 

work for the roadway crossing studies. The work for Sites 1 through 14 (which are 

within the north portion of Fountain Hills) was performed by MKE; while the work for 

Sites 15 through 26 (which are within the south portion of Fountain Hills) was 

performed by Entellus. 
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The purpose of the roadway crossing studies is to evaluate and recommend 

alternatives to improve existing drainage problems at the designated roadway 

crossing locations. The recommended alternatives were evaluated at a feasibility 

level of detail. 

Refinement on structural dimensions, elevations, grades, scour protection lengths 

and geometry, and cost estimates will be required during the design phase of this 

project. 

2. PROJECT LOCATION 

The project area is located at the Town of Fountain Hills, within Sections 4, 5, 10, 

11,14,15,22 and 23, Township 3 North, Range 6 East, Gila and Salt River Base 

and Meridian, Maricopa County, Arizona. 

The Town of fountain Hills is an incorporated community with a population of 

approximately 20,000 people. The Town is surrounded by the McDowell Mountains 

on the west, Fort McDowell Indian Community on the north and east, and the Salt 

River Pima Maricopa Indian Community on the south. Topography of the study 

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

Climate of the study area is characterized by hot summers, mild winters and 

infrequent rainfall. The mean annual rainfall is about 8.5 inches, falling normally in 

two seasons. One season, primarily resulting from local convective storms, lasts 

from July to mid-September; the other season, mainly formed by cyclonic (frontal) 

storms, extends from December through March. Of the two types of storms, the 

summer convective storm is considered to be the more critical flood producing event 

in this area. 
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TABLE I 

LOCATIONS FOR ROADWAY CROSSING STUDIES 
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3. SITE DESCRIPTION 

ADMP c 1 - I C  

ADMP 1 is a wide, shallow roadway dip section located at the crossing of Ashbrook 

Wash and Del Cambre Avenue, just east of the confluence of Ashbrook Wash and 

Balboa Wash. Del Cambre Avenue is a minor collector street extending north from 

Casa Grande Boulevard to Sobrante Avenue. 

Five major washes draining into Ashbrook Wash contribute to the flow at this 

roadway crossing. While the existing wide, shallow roadway dip section is able to 

contain much of the existing 100-year flow, street flooding does extend south down 

Del Cambre Avenue to the intersection of La Casa Drive. In addition, the lack of 

culverts hinders traffic and creates unsafe conditions during flooding. 

ADMP 2 - Saauaro Boulevard at Ashbrook Wash 

ADMP 2 is a 3-60" CMP culvert located at the crossing of Ashbrook Wash and 

Saguaro Boulevard, just east of the confluence of Ashbrook Wash and Legend 

Wash. Saguaro Boulevard is an arterial road extending north from Shea Boulevard 

to an intersection with Fountain Hills Boulevard. 

Three major washes contribute to the flow at this road crossing. The existing culvert 

is inadequate to convey the existing 100-year flow without overtopping and floods 

Saguaro Boulevard both north and south of the wash, hindering traffic. Split flow 

from an upstream culvert on Bayfield Drive, ADMP 3, contributes to flooding 

problems by flooding Bayfield Drive south of ADMP 3 and a section of Hamilton 

Drive from Bayfield Drive to Saguaro Boulevard. The result is significant local street 

flooding which, if not corrected, could extend flooding in the future to nearby 

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

ADMP 3 is a 3-60" CMP culvert located at the crossing of Ashbrook Wash and 

Bayfield Drive, just west of the confluence of Ashbrook Wash and Legend Wash. 

Bayfield Drive is a local street extending west from Hamilton Drive to Cameo Drive. 

The existing culvert is inadequate to convey the existing 100-year flow without 

overtopping. Flow overtopping the culvert leaves the channel and proceeds west 

along Bayfield Drive and then proceeds west along Hamilton Drive. The flow 

eventually returns to the channel at the crossing of Ashbrook Wash and Saguaro 

Boulevard (ADMP 2). The split flow and street flooding it causes have resulted in 

the designation of a ZoneX and Zone A floodplain along Hamilton Drive. Presently, 

street flooding along Bayfield Drive and Hamilton Drive creates unsafe driving 

conditions and, if not corrected, this local street flooding would worsen and could 

extend to other nearby property and structures. 

ADMP 4 - Golden Eaale Boulevard at Ashbrook Wash 

ADMP 4 is a 6 0  CMP culvert located at the crossing of Ashbrook Wash and Golden 

Eagle Boulevard. Golden Eagle Boulevard is an arterial road extending from Shea 

Boulevard north to an intersection with Palisades Boulevard. 

The existing culvert is inadequate to convey the existing 100-year flow without 

overtopping. Flow overtopping the culvert floods Golden Eagle Boulevard hinders 

traffic and floods Marathon Circle on the east side of Ashbrook Wash. If not 

corrected, flooding would worsen and could extend to other nearby property and 

structures. 
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ADMP 5 - Fountain Hills Boulevard at Balboa Wash 

ADMP 5 is a 2-54" CMP culvert located at the crossing of Balboa Wash and 

Fountain Hills Boulevard. Fountain Hills is a major arterial road extending north 

from Shea Boulevard, eventually becoming McDowell Mountain Road. 

The existing culvert is inadequate to convey the existing conditions 100-year flow 

without overtopping. Flow overtopping the culvert floods Fountain Hills Boulevard 

from Balboa Wash south to Oxford Wash. Overtopping flow also floods Kings Way, 

which runs parallel to Balboa Wash. Inadequate dip crossings along Oxford Wash 

(ADMP 8 and ADMP 9) also contribute to street flooding in the area. The combined 

flooding creates unsafe driving conditions on the flooded roads and places a 

number of structures at risk of flooding. If not corrected, flooding would get worse 

in the future. 

ADMP 6 - Boulder Drive at Hes~erus Wash 

ADMP 6 is a 60" CMP culvert located at the crossing of Hesperus Wash and 

Boulder Drive. Boulder Drive is a minor collector street extending north from Golden 

Eagle Boulevard. 

The existing culvert is inadequate to convey the existing 100-year flow without 

overtopping. Flow overtopping the culvert floods Boulder Drive, creating unsafe 

driving conditions. Overtopping flow also floods a nearby structure which is a 

sanitary sewer lift station. Overtopping flow returns to the wash immediately 

downstream of the culvert. If not corrected, street flooding would worsen in the 

future and overtopping flow may not return to the channel and could flood adjacent 

properties. 
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ADMP 7 - Glenbrook Boulevard at Balboa Wash 

ADMP 7 is a roadway dip section located at the crossing of Balboa Wash and 

Glenbrook Boulevard. Glenbrook Boulevard is major collector street extending east 

from Bainbridge Avenue and terminating at Ivory Drive. 

The existing roadway dip section is able to convey existing 100-year flow within the 

limits of the channel but the lack of culverts hinders traffic and creates unsafe 

conditions during flooding. 

ADMP 8 - Fountain Hills Boulevard at Oxford Wash 

ADMP 8 is a shallow dip section located at the crossing of Oxford Wash and 

Fountain Hills Boulevard. Fountain Hills Boulevard is a major arterial road 

extending north from Shea Boulevard, eventually becoming McDowell Mountain 

Road. 

The existing roadway dip section is part of a local street flooding problem involving 

ADMP 8, ADMP 9, and ADMP 5. Split flows from ADMP 5 and ADMP 9 combine 

at this dip section, resulting in extensive flooding in the area. The flooding creates 

unsafe driving conditions along Fountain Hills Boulevard and floods nearby property 

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

ADMP 9 - Fairlvnn Drive at Oxford Wash 

ADMP 9 is a shallow dip section located at the crossing of Oxford Wash and 

Fairlynn Drive. Fairlynn Drive is a local road extending east from Greenhurst 

Avenue and terminating at Oxford Drive. 
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The existing roadway d ~ p  section is inadequate to contain the ex~sting 100-year flow 

within the limits of the channel. Flow splits from the channel, flows north along 

Fairlynn Dr~ve, east along Oxford Drive, and then south along Fountain H~lls 

Boulevard until it returns to Oxford Wash at ADMP 8. The flooding creates unsafe 

driving conditions along Fairlynn Drive, Oxford Drive, and Fountain Hills Boulevard 

and is part of a local drainage problem involving ADMP 5, ADMP 8 and ADMP 9. 

If not corrected, flooding would worsen in the future, possibly damaging nearby 

structures. 

ADMP 10 - Glenbrook Boulevard at Oxford Wash 

ADMP 10 is a shallow dip section located at the crossing of Oxford Wash and 

Glenbrook Boulevard. Glenbrook Boulevard is major collector street extending east 

from Bainbridge Avenue and terminating at Ivory Drive. 

The existing roadway dip section is able to convey existing 100-year flow within the 

limits of the channel but the lack of culverts hinders traffic and creates unsafe 

conditions during flooding. 

ADMP 11 - El Pueblo Boulevard at Caliente Wash 

ADMP 11 is a shallow dip section located at the easternmost crossing of Caliente 

Wash and El Pueblo Boulevard. El Pueblo Boulevard is a major collector street 

extending east from Fountain Hills Boulevard and terminating at just south of Flat 

Rock Drive. 

The existing roadway dip section is inadequate to contain the existing 100-year flow 

within the limits of the channel and flow from the channel floods El Pueblo 

Boulevard from San Marcos Drive to Algonquin Court. Yamu Kiva Circle, just north 

of ADMP 11, is almost completely flooded during the existing 100-year flow. In 

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

8 
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portion of El Pueblo Boulevard during flooding. If not corrected, flooding would 

worsen and could begin flooding properties and structures along El Pueblo 

Boulevard, Yamu Kiva Circle and Algonquin Court. The flow rate at this location is 

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

ADMP 12 - El Pueblo Boulevard at Caliente Wash 

ADMP 12 is a shallow dip section located at the westernrnost crossing of Caliente 

Wash and El Pueblo Boulevard. El Pueblo Boulevard is a major collector street 

extending east from Fountain Hills Boulevard and terminating at just south of Flat 

Rock Drive. 

The existing roadway dip section is able to convey the existing 100-year flow with 

minor street flooding outside the limits of the channel, but the lack of culverts 

hinders traffic and creates unsafe conditions during flooding. 

ADMP 13 - Fountain Hills Boulevard at Arrow Wash 

ADMP 13 is a 6 0  CMP storm drain combined with a roadway dip section located 

at the crossing of Arrow Wash and Fountain Hills Boulevard. The storm drain runs 

across Fountain Hills Boulevard, under the Palisades Plaza parking lot, continues 

across Palisades Boulevard and outlets to Arrow Wash, just north of Palisades 

Boulevard. Both Fountain Hills Boulevard and Palisades Boulevard are major 

arterial roads. Fountain Hills Boulevard extends north from Shea Boulevard, 

eventually becoming McDowell Mountain Road. Palisades Boulevard extends north 

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

The existing storm drain and upstream portion of Arrow Wash is inadequate to 

convey the existing 100-year flow without significant roadway overtopping. The 

overtopping flow continues north along Fountain Hills Boulevard, then east along 

Palisades Boulevard until it returns to Arrow Wash at the outlet of the storm drain. 
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Street flooding along Fountain Hills Boulevard and Palisades Boulevard greatly 

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

ADMP 14 - Arrow Drive at Arrow Wash 

ADMP 14 is a 3-54" CMP culvert located at the crossing of Arrow Wash and Arrow 

Drive. Arrow Drive is a local street extending from Fountain Hills Boulevard east to 

Lynx Drive. 

The existing culvert is inadequate to convey the existing 100-year flow without 

overtopping. Flow overtopping the culvert does not return to Arrow Wash, but flows 

east along Arrow Drive to a small drainage channel which conveys the flow to 

Ashbrook Wash. Currently, this creates unsafe driving conditions along Arrow 

Drive, but in the future, the overtopping flow may continue down Arrow Drive to Lynx 

Drive, creating more serious flooding conditions. 

ADMP 15- Saauaro Boulevard at Colonv Wash 

ADMP 15 is a 72" CMP located at the crossing of Colony wash and Saguaro 

Boulevard. This crossing is located approximately a third of a mile south of 

Fountain Lake. Saguaro Boulevard is an arterial road which extends from Shea 

Boulevard north to Fountain Hills Boulevard. 

One major wash and five smaller tributaries contribute to the flow at this roadway 

crossing. The existing structure is inadequate to convey the existing 100-year flow. 

The insufficient capacity hinders traffic and creates unsafe conditions during 

flooding. 
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ADMP 16- El Laao Boulevard at Fountain Channel 

ADMP 16 is a 2-10' x 4' CBC Located at the crossing of the Fountain Channel and 

El Lago Boulevard just south of Fountain Lake. El Lago Boulevard is an arterial 

road extending easterly from La Montana Drive to Panorama Drive along the south 

shore of Fountain Lake. 

Fountain Channel is located along the west shore of the lake to prevent storm runoff 

from Rowing into Fountain Lake because the lake was intended to receive treated 

effluent alone. Several reaches of the existing channel do not have enough 

capacity to convey the existing 100-year flow. This issue is further analyzed under 

ADMP 26. Presently, the capacity of the culvert at El Lago Boulevard is adequate 

because a portion of the 100-year flow would overtop the channel bank and 

discharge to the lake. However, if spillage to the lake is corrected, this culvert 

would not be able to handle the entire 100-year flow without overtopping the road. 

The overtopped runoff from this structure would flow easterly along El Lago 

Boulevard for a considerable length, hindering traffic and creating unsafe 

conditions. 

ADMP 17- Kiwanis Drive at Fountain Channel 

ADMP 17 is a shallow dip section located at the intersection of Fountain Channel 

and Kiwanis Drive, approximately 500 feet from the confluence of Colony Wash. 

Kiwanis Drive is a local street extending southwesterly from El Lago Boulevard to 

Saguaro Boulevard. 

Flow depth and velocity in the channel would make this roadway crossing 

unpassable during a 100-year storm and would create unsafe conditions for 

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

reaches (ADMP 26). 

ADMP 18- Chama Drive at North Colonv Wash 

ADMP 18 is a 6 0  CMP culvert located at the crossing of North Colony Wash and 

Chama Drive, approximately 1000 feet northwest of the confluence of Colony Wash. 

Charna Drive is a local street extending easterly from Fountain Hills Boulevard to 

Gunsight Drive. 

The existing culvert is inadequate to convey the existing 100-year flow without 

overtopping. The overtopped runoff would flow southwesterly along Chama Drive 

and thence southeasterly along Arroyo Vista Drive, and eventually enter Colony 

Wash at Arroyo Vista Drive. This street flooding was the main reason for the 

designation of a Zone A floodplain along Chama Drive and Arroyo Vista Drive. It 

would hinder traftic in the two local streets and the situation would be worsened as 

more development would occur in the future. 

ADMP 19- Cholla Drive at lronwood Wash 

ADMP 19 is a long 48" CMP at the crossing of lronwood Wash and Cholla Drive, 

just north of the confluence with Colony Wash. Cholla Drive is a local street that 

extends westerly from Fountain Hills Boulevard. 

The existing culvert is inadequate to convey the existing 100-year flow. Extensive 

ponding has been experienced upstream from the culvert. Most of the ponding area 

is currently undeveloped. However, as development in the area increases, the 

available storage volume would decrease and the level of ponding would increase, 

possibly inundating some of the adjacent properties. 
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ADMP 20- Saauaro Boulevard at Malta Drain 

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

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

The existing culvert is inadequate to convey the existing 100-year flow without 

overtopping. This situation would be worsened by the additional overtopping flow 

from Emerald Wash (ADMP 22). The combined effect of overtopping from the two 

washes would result in flooding of approximately 400-ft section of Saguaro 

Boulevard and a portion of Malta Drive. Under these conditions, traffic through this 

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

ADMP 21-Rand Drive at Malta Drain 

ADMP 21 is a shallow dip section at the crossing of Malta Drain and Rand Drive 

approximately 500 feet northwest of Saguaro Boulevard. Rand Drive is a local 

street extending west from Saguaro Boulevard to Parlin Drive. 

Flow depth and velocity in the wash would make this roadway crossing unpassable 

during an 100-year storm. In addition, the area between Malta Drive and Malta 

Drain was designated as a Community Designated Special Hazard Zone due to 

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

ADMP 22- Saauaro Boulevard at Emerald Wash. 

ADMP 22 is a 2-60 CMP at the crossing of Emerald Wash and Saguaro Boulevard, 

approximately 200 feet south of the intersection of Saguaro Boulevard and Malta 

Drive. 
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The existing structure is inadequate to convey the existing 100-year flow without 

overtopping Saguaro Boulevard. This overtopped flow combined with the 

overtopped flow from Malta Drain (ADMP 20) would flood approximately 400 feet 

of Saguaro Boulevard and a portion of Malta Drive, hindering traffic and creating 

unsafe conditions for pedestrians and motorists. 

ADMP 23-Kinastree Boulevard at Kinastree Wash 

ADMP 23 is a spillway from Kingstree Boulevard to Jacklin Wash. The spillway is 

located just upstream of the crossing of Jacklin Wash and Saguaro Boulevard, 

approximately 100 feet west of Saguaro Boulevard. It consists of a concrete apron, 

beginning at Kingstree Boulevard and extending to the flow line of Jacklin Wash, 

just upstream of the culvert inlet. 

Kingstree Boulevard acts as a drainage channel. For the existing 100-year flow, the 

roadway section conveys approximately 480 cfs. The cross slope of the roadway 

is inadequate to direct the flow to the spillway. A significant amount of flow would 

bypass the spillway and flood Saguaro Boulevard. While flow depth may not be 

significant, flow velocity and turbulence at Saguaro Boulevard would hinder traffic 

and create unsafe conditions for pedestrians and motorists. 

ADMP 24- Saauaro Boulevard at Cvpress Point Wash 

ADMP 24 is a 48" CMP with a catch basin inlet located at the crossing of Cyprus 

Point Wash and Saguaro Boulevard. The crossing is approximately 1000 feet 

northeast of the intersection of Monterrey Drive and Saguaro Boulevard. 

The existing culvert is inadequate to convey the existing 100-years flow without 

overtopping the road. Split flow from this crossing runs northeasterly along 

Saguaro Boulevard for approximately 1000 feet, spills over the east side of the road, 

and rejoins Cyprus Point Wash downstream of the culvert. This split flow and the 
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resulting flooding were the cause of the designation of a Zone A floodplain along 

Saguaro Boulevard as well as in the area between Saguaro Boulevard and Cyprus 

Point Wash. This overtopping results in significant street flooding along Saguaro 

Boulevard and flooding of the buildings downstream from the road. 

ADMP 25- Channel lm~rovement at Malta Wash 

ADMP 25 consists of approximately 4,000 feet of open channel, known as Malta 

Drain. The channel runs along the north edge of Malta Drive from the intersection 

of Hawk Drive to Rand Drive. From Rand Drive to Saguaro Boulevard, the channel 

runs parallel to Malta Drive, approximately 200 feet north of the roadway. It crosses 

seven streets, including Saguaro Boulevard (ADMP 20) and Rand Drive (ADMP 21) 

that were analyzed separately under this study. 

The roadway crossing structures along Malta Drain are inadequate to convey the 

existing 100-year flow without overtopping the roads. While the channel has 

enough capacity to convey the flow, split flows from the roadway crossings have 

created street flooding and caused the designation of a Community Designated 

Special Hazard Zone along Malta Drive. This zone includes the roadway as well 

as a strip on the south side of the road. The split flows run easterly along Malta 

Drive to the vicinity of Rand Drive where they return to the channel through a 

number of roadside spillways. These spillways may work well for low flows. 

However, their effectiveness would be drastically reduced when flooding conditions 

are severe. Significant erosion at the downstream end of the culverts suggests that 

grade control structures may be required to stabilize the channel and prevent further 

erosion problems. 

ADMP 26- Channel Improvement at Fountain Channel 

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

the west shore of Fountain Lake and extends southerly along the west shore of 
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Fountain Lake. After passing El Lago Boulevard (ADMP 16), the channel turns 

southeasterly crossing Kiwanis Drive (ADMP 17) and continues in this direction to 

the confluence of Colony Wash. 

Fountain Channel is a drainage diversion channel along the west shore of Fountain 

Lake to prevent storm runoff from entering the lake. The capacity of certain reaches 

of the channel is inadequate to convey the existing 100-year flow. Significant 

amount of Row would spill into the lake. 

4. TOPOGRAPHIC lNF ORMATION 

The topographic information for each site was based on the topographic mapping 

and supplement by field survey. The topographic mapping has a scale of 1" = 200' 

with a contour interval of 2 feet. It was prepared by Kenney Aerial Mapping, Inc. in 

1991 under a subcontract with Anderson-Nelson, Inc. who was under contract with 

the Town of Fountain Hills (Reference 1). 

Field survey was performed by Alcacer Land Surveyors. The survey included spot 

elevations, as-built data on existing hydraulic structures, and miscellaneous 

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

The horizontal control of the topographic mapping and field survey was based on 

the NAD 1983 system. The vertical control was based on the 1929 NGVD datum, 

which is 1.26 feet lower than the Fountain Hills local vertical control datum. The 

horizontal and vertical controls used in this project were used in the North and 

South Floodplain Delineation Studies. 
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5. DESIGN FLOWS 

The following criteria of design flows were established in accordance with Contract 

requirements and conclusions from various coordination meetings with the District 

and the Town of Fountain Hills: 

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

discharge without overtopping the roadway crossing. 

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

discharge shall be less than 6 inches in depth. 

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

conditions within the watershed. 

The design flows for Sites 1 through 14 were obtained from Fountain Hills North 

Floodplain Delineation Study, Technical Data Notebook - Hydrology, Future 

Condition. (Reference 2), while the design flows for Sites 15 through 26 were 

obtained from Fountain Hills South Floodplain Delineation Study, Technical Data 

Notebook, Hydrology (Reference 3). 

6. RIGHT-OF-WAY AND UTILITIES 

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

by the Town of Fountain Hills. 

lnformation on utilities was obtained from various utility companies, as-built plans 

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

sewers were determined from the as-built plans. 
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7. EVALUATION OF ALTERNATIVES 

7.1 Criteria for Alternatives 

The alternative structures at each roadway crossing site were sized 

according to the following criteria: 

(1) Crossroad culverts or bridges were sized to pass the future 10-year 

peak discharge without over topping the road; while for a future 100- 

year peak discharge, the flow depth over the roadway would be less 

than 6 inches. The high point of the roadway was considered to be 

the centerline (crown) of the road. In the case of a super-elevated 

roadway, the control point was considered as the top of curb on the 

low side, unless noted otherwise. 

(2) Minimum design speeds for vertical cutves at roadway sags were 

based on the following requirements obtained from the MCDOT 

Roadway Design Manual (Reference 4): 

Minor arterial - 45 mph 

Major collector - 35 mph 

Minor collector - 30 mph 

Local street - 25 mph 

Hillside local- 20 mph 

(3) Uniform pipe size was recommended at each site. For example, if 2- 

48 CMP plus 1-24 CMP would carry the 10-year flow without 

overtopping the roadway, then 3-48 CMP would be recommended to 

keep a uniform pipe size at each site. 
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(4) The Town of Fountain Hills has about 250 feet of 120-inch diameter 

pipe that is available for culvert construction. Wherever poss~ble, this 

size of plpe was considered as one of the alternatives. The bottom 

1 or 2 feet (depending on location) was assumed to be filled with 

concrete to provide a flat floor for pedestrian walkway or bicycle 

passage as part of a future recreational trail system along the 

washes. 

7.2 Hydraulic Analysis 

Hydraulic analysis for alternative structures at each roadway site was 

performed in accordance with the procedures outlined in the District's 

Drainage Design Manual (Reference 5). 

Culvert hydraulics was analyzed by use of HY-8 Version 4.0 (Reference 6), 

which is a computer program based on Federal Highway Administration 

Hydraulic Design Series No. 5 (Reference 7). A weir coefficient of 2.67 was 

used for the computation of weir flow over the roadway section. The same 

Manning's n values used in the Fountain Hills Floodplain Delineation Studies 

were used for this project. 

7.3 Development of Alternatives 

One or more alternatives were analyzed and evaluated at each site. 

Ordinarily, a large number of alternatives could be der~ved at each site 

However, in order to reduce the number of alternatives to a manageable 

size, a preliminary screening process was used to elminate the less 

desirable ones. This preliminary screening was performed, based on 

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

infeasible. 

Where a clearly preferred choice for the roadway crossing was evident, only 

that alternative was considered. In addition, a "No Action" alternative was 

considered for all sites. 

In general, the proposed alternatives would not only meet the 

aforementioned criteria, but also minimize, whenever possible, the extent of 

disturbance at various sites. In locations where existing adjacent structures 

are expected to be flooded under future conditions, the proposed alternatives 

would eliminate flooding of those structures. The extent of flooding under 

future conditions was determined on the basis of engineering judgement 

since a future-condition floodplain analysis and surveys of finished floor 

elevations have not been performed by any agency. 

r .4 The Proposed Alternatives 

The proposed alternatives for conceptual drainage improvements at each 

site are presented below: 

ADMP 1 - Del Cambre Avenue at Ashbrook Wash 

General. Due to the magnitude of the expected future 100-year flow and the 

wide, shallow dip section, a bridge structure is recommended as the most 

viable alternative. A wide, shallow multi-barrel concrete box culvert would be 

hydraulically feasible, but, would be considerably more expensive. Round 

or Arch culverts are not considered economically nor hydraulically feasible 

because the existing channel width and depth would severely increase the 

number of pipes and the size of the pipe diameters. 
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Alternative 1 - Bridge. A bridge would allow for continual, unhindered 

traffic, across the wash. The bridge should require little maintenance but 

would have a high construction cost. It would require a grade control 

structure upstream to lower the channel. It would also require extensive 

channel improvements both upstream and downstream of the bridge. Much 

of the existing vegetation of trees and shrubs both upstream and 

downstream of the bridge would be removed to accommodate channel 

improvements and the upstream drop structure. Appendix 1 contains 

pertinent data for this alternative. 

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

problem would mean more extensive street flooding in the future. It is 

possible that future flows could overtop the dip section crown, leave the 

channel completely and flood adjacent streets. Nearby structures and 

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

ADMP 2 - Saauaro Boulevard at Ashbrook Wash 

General. Due to the magnitude of the expected future 100-year flow and the 

limited channel capacity, a shallow concrete box culvert is recommended as 

the most viable alternative. Round or arch culverts could not reasonably fit 

within the existing channel nor could be placed under the existing road profile 

without major reconstruction of the roadway. 

Alternative 1 - Concrete Box Culvert (6-10'x4'~110'). Based on the 

hydraulic analysis documented in Appendix 2, the CBC would convey the 

future conditions 10-year flow with no overtopping and the future conditions 

100-year flow with only 1 cubic feet per second (cfs) overtopping the culvert. 

The water depth on the overtopping weir is calculated to be 0.07 feet, well 

within the established maximum depth criteria of 0.5 feet. The CBC would 
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essentially eliminate street flooding arising out of culvert Inadequacies at 

ADMP 2, however, it would not alleviate street flooding on Hamilton Drive 

which is a result of split flows at ADMP 3. The low culvert height would fit 

within the exlsting road profile and help minimize the amount of channel 

improvements. The channel upstream and downstream of the culvert, 

however, would need to be widened and some large trees and shrubs 

removed. A pressure effluent line located above an existing sewer line along 

Saguaro Boulevard would have to be relocated. The CBC may impact the 

existing sewer line and other utilities crossing the wash within the channel 

and along Saguaro Boulevard. This alternative is also relatively expensive 

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

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

problem would mean more extensive street flooding in the future. It is 

possible that structures and property adjacent to the wash would be at risk 

of flooding, particularly structures and property in a designated Zone X 

floodplain located southwest of ADMP 2. 

ADMP 3 - Bavfield Drive at Ashbrook Wash 

General. Due to the magnitude of the expected future 100-year flow, the 

limited channel width, and the limited ability to raise the existing road profile, 

a shallow concrete box culvert is recommended as the most viable 

alternative. The number of CMP's required to adequately convey the 

expected future conditions 100-year flow do not fit within the existing channel 

nor could the existing road profile be raised to merit consideration of CMP's 

as a viable alternative. 

Alternative 1 -Concrete Box Culvert (6-8'x4'~84'). Based on the hydraulic 

analysis documented in Appendix 3, the CBC would convey the future 
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conditions 10-year flow and 100-year flow with no overtopping. The CBC 

would eliminate street flooding due to overtopping along Bayfield and 

Hamilton Drives. The Zone A and Zone X floodplain designations along 

Hamilton Drive could be removed. The low culvert height would fit within the 

existing road profile and help minimize the amount of channel improvements. 

The channel upstream and downstream of the culvert, however, would need 

to be widened and some vegetation removed. The 8-inch water line along 

Bayfield Drive probably would not need to be relocated, depending upon its 

exact location. This alternative is relatively expensive to construct and the 

low culvert rise may make maintenance more difficult. 

Alternative 2 -Concrete Box Culvert (5-8'x5'x84'). Based on the hydraulic 

analysis documented in Appendix 3, the CBC would convey the future 

conditions 10-year flow with no overtopping and the future conditions 100- 

year flow without overtopping the culvert. The CBC would eliminate street 

flooding due to overtopping along Bayfield and Hamilton Drives. The area 

along Hamilton Drive presently designated as a Zone X floodplain could be 

removed along with the Zone A along Hamilton Drive. The Alternative 2 

culvert is narrower than Alternative 1 and would fit within the existing road 

profile but the upstream and downstream channel improvements would be 

more significant than those requ~red by Alternative 1 due to lower invert 

elevations. As with Alternative 1, some vegetation would still need to be 

removed. The 8-inch water line along Bayfield Drive would need to be 

relocated. This alternative is less expensive than Alternative 1 but it is still 

relatively expensive to construct. The 5 foot height would make maintenance 

less difficult than for Alternative 1. 

Alternative 3 - No Action. Not taking any action to resolve the flooding 

problem would mean more extensive street flooding in the future. The future 

flow rate would expand the existing floodplain, and may include the existing 
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area designated as Zone X. Other property and structures in the 

surrounding area would also be in greater risk of flooding. 

ADMP 4 - Golden Eaale Boulevard at Ashbrook Wash 

General. The depth and width of the existing channel allow for the 

consideration of large diameter culverts without significant impact to the 

existing road profile and without need for extensive channel improvements. 

Alternative 1 - Corrugated Metal Pipe (3-120"x136' CMP). Based on the 

hydraulic analysis documented in Appendix 4, the CMP's would convey the 

future conditions 10-year flow with no overtopping and the future conditions 

100-year flow with an est~rnated 27 cfs overtopping the culvert. The water 

depth on the overtopping werr is est~mated to be 0.4 feet. The CMP's would 

reduce street flooding along Golden Eagle Boulevard and reduce the risk of 

flooding downstream of the culvert. There are several advantages to using 

120  CMP's: ease of maintenance, reduced street flooding, reduced risk of 

downstream flooding, utilization as a pedestrianlbicycle road crossing during 

perrods of no Row, cost, and the fact that the Town of Fountam Hills currently 

owns a supply of 120" CMP's. However, the placement of the CMP's would 

requlre extensive excavation of the road due to the depth of the wash. Also, 

for use as a pedestrianlbicycle roadway crossing, the bottom 1 foot of one 

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

Alternative 2 - Concrete Box Culvert (2-12'x8'~136'). Based on the 

hydraulic analysis documented in Appendix 4, the CBC would convey the 

future conditions 10-year flow with no overtopping and the future conditions 

100-year flow with 34 cfs overtopprng the culvert. The water depth on the 

overtopping weir is calculated to be 0.43 feet. The CBC would reduce street 

flooding along Golden Eagle Boulevard and reduce the risk of flooding 
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downstream of the culvert. Alternative 2 offers several advantages including 

ease of maintenance, utilization as pedestrianlbicycle roadway crossing 

during periods of no flow, and a narrower culvert. However, as with 

Alternative 1, a CBC would require extensive excavation of the road due to 

the depth of the wash. Alternative 2 is also more expensive than 

Alternative 1. 

Alternative 3 - No Action. Not taking any action to resolve the flooding 

problem would mean more extensive street flooding in the future. The future 

flow rate could expand the existing floodplain to include the area presently 

designated as Zone A. Other property and structures in the surrounding 

area would also be in greater risk of flooding. 

ADMP 5 - Fountain Hills Boulevard at Balboa Wash 

General. The depth and width of the existing channel allow for the 

consideration of large diameter culverts but would require significant 

upstream channel improvements and may require the relocation of an 

existing sewer line. 

Alternative 1 - Corrugated Metal Pipe (6-54"x120' CMP, 2-Existing & 4- 

New). Based on the hydraulic analysis documented in Appendix 5, the 

CMP's would convey the future conditions 10-year and 100-year flow with no 

overtopping. The addition of four more 54" CMP's would eliminate 

overtopping flooding along Fountain Hills Boulevard and Kings Way arising 

from existing culvert inadequacies at ADMP 5. It would also reduce the risk 

of flooding property and structures along Fountain Hills Boulevard and Kings 

Way. This alternative minimizes the impact of improvements on the channel, 

road profile, surrounding vegetation, and existing utility lines. However, a 

grouted boulder energy dissipator would be required at the culvert outlet. 
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Maintenance costs for these culverts could be more expensive than larger 

d~ameter culverts and the construction cost 1s about the same as the other 

alternative. 

Alternative 2 - Corrugated Metal Pipe (Existing 2-54" CMP, New 1- 

120"x145' CMP). Based on a hydraulic analysis documented in Appendix 

5, the CMP's would convey the future conditions 10-year and 100-year flow 

without overtopping the culvert. The addition of a 120 CMP would eliminate 

overtopping flooding along Fountain Hills Boulevard and Klngs Way. That 

flooding is due to the existlng culvert Inadequacies at ADMP 5. It would also 

reduce the risk of flooding property and structures along Fountain Hills 

Boulevard and Kings Way. This alternatlve would require extenswe 

upstream channel improvements and would require erosion protection 

upstream and downstream. This alternative would also require the relocation 

of an existing sewer line which runs along Fountain Hills Boulevard. The 

major advantage of this alternatlve is the use of the culvert as a 

pedestrianlbicycle crossing during dry periods. 

Alternative 3 - Corrugated Metal Pipe (2-120"x145' CMP). Based on the 

hydraulic analysis documented in Appendix 5, the CMP's would convey the 

future conditions 10-year and 100-year flow without overtopping the culvert. 

The new CMP's would eliminate street flooding along Fountain Hills 

Boulevard and Kings Way arising from existing culvert inadequacies at 

ADMP 5. It would also reduce the risk of flooding properties and structures 

along Fountain Hills Boulevard and Kings Way. This alternative would 

require extensive upstream channel improvements and would require erosion 

protection upstream and downstream. This alternative would also require 

the relocation of an existing sewer line which runs along Fountain Hills 

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

of low flows. 

Alternative 4 - No Action. Not taking any action to resolve the flooding 

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

increased risk of flooding to nearby properties and structures. 

ADMP 6 - Boulder Drive at Hesperus Wash 

General. The depth and width of the existing channel offers adequate room 

for large diameter culverts without significant impact to the existing road 

profile and without need for extensive channel improvements. If larger 

diameter pipes are used, an ex~sting sewer line would need to be relocated. 

Alternative 1 - Corrugated Metal Pipe (3-6OWx170' CMP, I-Existing & 2- 

New). Based on the hydraulic analysis documented in Appendix 6, the 

CMP's would convey the future conditions 10-year and 100-year flow without 

overtopping. The addition of two more 6 0  CMP's would eliminate street 

flooding due to overtopping and reduce the risk of flooding nearby property 

and structures. This alternative minimizes the impact on the channel, 

surrounding vegetation, and existing sewer lines. Maintenance costs for 

these culverts may be more expensive than larger diameter culverts but the 

construction cost is less expensive than Alternative 2. 

Alternative 2 -Corrugated Metal Pipe (1-120"x185' CMP). Based on the 

hydraulic analysis documented in Appendix 6, the CMP's would convey the 

future conditions 10-year flow and the future conditions 100-year flow without 

overtopping the culvert. The new CMP would eliminate overtopping flooding 

and prevent the flooding of nearby property and structures. This alternative 

would require upstream channel improvements and the relocation of an 
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existing sewer line and binch water line. The major advantage of this 

alternative is the potential use of the culvert for pedestrianlbicycle crossing 

during periods of no flow. 

Alternative 3 - No Action. Not taking any action to resolve the flooding 

problem would mean more extensive street flooding and possibly more 

structural flooding in the future. 

ADMP 7 - Glenbrook Boulevard at Balboa Wash 

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

to raise the road profile, only an appropriately sized CMP is considered a 

viable alternative. A wide, shallow multi-barrel concrete box culvert is 

hydraulically feasible but the cost relative to a CMP culvert makes it an 

unreasonable solution. 

Alternative 1 - Corrugated Metal Pipe (648"x115'). Based on the 

hydraulic analysis documented in Appendix 7, the CMP's would convey the 

future conditions 10-year flow without overtopping and the future conditions 

100-year flow with 23 cfs overtopping the culvert. The water depth on the 

overtopping weir is estimated to be 0.25 feet. The primary advantage of this 

alternative is that it would improve the flow of traffic along Glenbrook 

Boulevard when Balboa Wash is flowing and allow for safe crossing of 

Balboa Wash during periods of high flow. This alternative, however, would 

require significant raising of the road profile and may impact driveways at 

adjacent residential properties. 

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

problem would mean the crossing would remain hazardous during periods 

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

General. Due to the magnitude of the expected future flow, the limited width 

of the existing channel and inability to raise the road profile, a shallow 

concrete box culvert is recommended as the most viable alternative. 

Alternative 1 - Concrete Box Culvert (2-10'x4'xl71'). Based on the 

hydraulic analysis documented in Appendix 8, the CBC would convey the 

future conditions 1 O-year flow and the future conditions 100-year flow without 

overtopping. The CBC would improve flooding conditions along Fountain 

Hills Boulevard. However, split flows from ADMP 9 (if not corrected) and 

ADMP 5 (if not corrected) would continue to create flooding problems at this 

location. The CBC would also reduce the amount of flooding to nearby 

properties and structures. This alternative, however, would be expensive to 

construct and maintain. It would require extensive channel improvements 

and roadway excavation. 

An alternative that was investigated but eliminated from further consideration 

was shortening the culvert to end nearer to Fountain Hills Boulevard, a 

culvert length of about 110 feet. Due to the channel depth, and the proximity 

to the Club Mirage parking lot to the south and the Mirage Resort Casitas 

residential building to the north, retaining walls would be required on each 

side of the channel, ending where Alternative 1 ends. There is frequent 

pedestrian traffic between the Club Mirage and the Casitas. Shortening the 

culvert would impact this traffic, and may be a design consideration if 

shortening the culvert is deemed desirable during final design. 

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

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

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

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

to raise the road profile, a shallow concrete box culvert is recommended as 

the most viable alternative. 

Alternative 1 - Concrete Box Culvert (2-IO'x4x65'). Based on the 

hydraulic analysis documented in Appendix 9, the CBC would convey the 

future conditions 10-year flow wrth no overtopping and the future condrtions 

100-year flow with 3 cfs overtopping the culvert. The water depth on the 

overtopping weir is calculated to be 0 05 feet The CBC would elrmrnate 

flooding along Fairlynn Drive and Oxford Drive and improve flooding 

cond~tions along Fountarn Hills Boulevard. This alternative, however, would 

be expensive to construct and maintain. It would require extensrve channel 

~mprovements, a grade control structure and careful analysis of 

sedimentation potential Also, there will be extensive roadway excavation 

and removal of significant amounts of vegetation. It would also require the 

relocatron of two sewer lrnes, one along Oxford Wash and one along Fairlynn 

Drive. Addit~onally, this alternatrve is dependent upon the construction of a 

concrete box culvert crossrng Fountain Hills Boulevard (ADMP 8, Alternative 

1). 

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

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

increased risk of flooding to nearby property and structures. 

ADMP 10 - Glenbrook Boulevard at Oxford Wash 

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

to raise the road profile, only an appropriately sized CMP is considered a 
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viable and recommended alternative. A wide, shallow multi-barrel concrete 

box culvert is hydraulically feasible but the cost relative to a CMP culvert 

makes it an unreasonable solution. 

Alternative 1 - Corrugated Metal Pipe (7-30"xl15'). Based on the 

hydraulic analysis documented in Appendix 10, the CMP's would convey the 

future conditions 10-year flow with no overtopping and the future conditions 

100-year flow with 23 cfs overtopping the culvert The water depth on the 

overtopping weir is calculated to be 0.96 feet based on an HY-8 analysis. 

Further analysis of Glenbrook Boulevard flowing at 0 5 feet of curb depth 

determined the capacity to be approximately 44 cfs, thus, 23 cfs overtopping 

at the culvert would flow less than 0.5 feet deep down the street. 

Overtopping flow, however, would split from the channel and flow east along 

Glenbrook Boulevard. A portion of the flow would return to the wash at the 

crossing of Oxford Wash and Maple Drive, but the rema~ning flow would 

continue east along Glenbrook Boulevard. The split flow from Oxford Wash 

should not significantly affect local street drainage due to the amount of flow 

and the fact that a portion would return almost immediately to Oxford Wash. 

The primary advantage of this alternatrve is that it would Improve the flow of 

traffic along Glenbrook Boulevard when Oxford Wash is flowtng and allow for 

a safer crossing of Oxford Wash during periods of high flow. Thrs 

alternative, however, would require significant rais~ng of the road profile and 

would not completely eliminate street flooding along Glenbrook Boulevard. 

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

problem would mean the crossing would remain hazardous during periods 

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

General. Due to magnitude of expected future conditions flow, the limited 

width of the existing channel and limited ability to raise the road profile, a 

wide, shallow concrete box culvert is recommended as the most viable 

alternative. 

Alternative 1 -Concrete Box Culvert (7-6'x3'~88'). Based on the hydraulic 

analysis documented in Appendix 11, the CBC would convey the future 

conditions 10-year flow with no overtopping and the future conditions 100- 

year flow with 35 cfs overtopping the culvert. The water depth on the 

overtopping weir is calculated to be 0.41 feet. The CBC would improve 

traffic flow conditions along El Pueblo Boulevard during periods when 

Caliente Wash is flowing. However, there are a number of disadvantages to 

this alternative. This alternative would be expensive to construct, expensive 

to maintain, require extensive channel improvements including a grade 

control structure, extensive road excavation, relocation of an existing sewer 

line, the removal of significant amounts of wash vegetation and, because of 

the low roadway profile, the top of the concrete box culvert must be used as 

the roadway driving surface. 

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

problem would mean the crossing would remain hazardous during periods 

of high flow. 

ADMP 12 - El Pueblo Boulevard at Caliente Wash (Upstream Crossin@ 

General. Due to magnitude of expected future conditions flow and limited 

ability to raise the road profile, only small diameter pipe and shallow concrete 

box culverts are considered viable alternatives. 
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Alternative 1 - Concrete Box Culvert (2-12'x3'~80'). Based on the 

hydraulic analysis documented in Appendix 12, the CBC would convey the 

future conditrons 10-year flow without overtopping and the future conditlons 

100-year flow with 10 cfs overtopping the culvert The water depth on the 

overtopping welr IS calculated to be 0.17 feet The CBC would Improve 

traffic flow cond~tions along El Pueblo Boulevard durlng periods when 

Caliente Wash is flowing; however, there are several disadvantages to this 

alternative. This alternative would be expenslve to construct and requlre 

significant raising of the road profile as well as the relocat~on of an existrng 

sewer llne. Also, the top of the concrete box culvert must be used as the 

roadway drivlng surface 

Alternative 2 - Corrugated Metal Pipe (11-36"x901). Based on the 

hydraulic analysis documented in Appendix 12, the CBC would convey the 

future conditions 10-year flow without overtopping and the future conditions 

100-year flow wlth 40 cfs overtopping the culvert. The water depth on the 

overtopping weir is calculated to be 0.44 feet. Alternative 2 would improve 

traffic flow conditions along El Pueblo Boulevard during periods when 

Caliente Wash is flowing and is less expensive to construct; however, there 

are several disadvantages to this alternative. This alternative would require 

significant raising of the roadway profile and the relocation of an existing 

sewer line. It would be more expensive to maintain and, because of the lack 

of sufficient cover on the pipes, a 6-inch thick slab of reinforced concrete 

paving must be placed to help protect the CMP's and prevent deflection 

cracking in the asphalt. 

Alternative 3 - No Action. Not taking any action to resolve the flooding 

problem would mean the crossing would remain hazardous during periods 

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

General. Due to the length and location of the existing storm drain, the 

proximity of local businesses, the presence of two major arterial roads and 

the land development patterns in the area, the construction of a detention 

basin is recommended as the most viable alternative. 

Alternative 1 - Detention Basin (14 acre-feet). Based on the hydrologic 

and hydraulic analysis documented in Appendix 13, the detention basin 

would sufficiently detain the future conditions 100-year flow with 21 cfs 

overtopping into the roadway. The overtopping flow depth is minimal and 

would not exceed established criteria. The detention basin would greatly 

improve local traffic conditions and change the hydrologic peak sufficiently 

to eliminate the need for downstream improvements at the crossing of Arrow 

Wash and Arrow Drive (ADMP 14). By avoiding replacement of the existing 

storm drain or construction of another storm drain along a new alignment, 

several costly obstacles are avoided such as the relocation of numerous 

utility lines, disruption of local businesses and the disruption of traffic along 

arterial roads. The construction of a detention basin would also be 

considerably less expensive than the design and construction of a new storm 

drain. In addition, the land upstream of the storm drain is well suited for a 

detention basin and is currently undeveloped. The major disadvantage of 

this alternative is the environmental impact on the wash and the need to 

remove most of the existing vegetation within the limits of the proposed 

detention basin. This would be mitigated by landscape plantings within the 

basin. 

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

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

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

continued interference with local businesses. 

ADMP 14 - Arrow Drive at Arrow Wash 

General. Due to the magnitude of the expected future 100-year flow, the 

limited channel width, and the inability to raise the existing road profile, a 

concrete box culvert is recommended as the most viable alternative which 

could be constructed at this location. However, an upstream detention basin, 

as described in ADMP 13 - Alternative 1, would eliminate the need for any 

improvements at this road crossing. Therefore, ADMP 13 - Alternative 1 is 

considered to be the best and most reasonable alternative which resolves 

the existing flooding problem. 

Alternative 1 - Detention Basin (14 acre-feet). Based on the hydrologic 

and hydraulic analysis documented in Appendix 13, an upstream detention 

basin would reduce the expected future conditions 100-year flow from 741 

cfs to 396 cfs. The existing culvert capacity without overtopping is 455 cfs, 

based on a previous analysis in the Fountain Hills North Floodplain 

Delineation Study Technical Data Notebook - Hydraulics (which is included 

in Appendix 14) for existing conditions hydraulics. Therefore, a detention 

basin, as described in ADMP 13 -Alternative 1, would change the hydrologic 

peak sufficiently to eliminate the need for downstream improvements at the 

crossing of Arrow Wash and Arrow Drive (ADMP 14). The major advantage 

of this alternative is that the funds which would be required for any structural 

improvements to resolve the flooding problem at this location could be used 

to offset construction costs of the ADMP 13 detention basin. The only 

disadvantage of this alternative is that it is dependent upon the adoption of 

ADMP 13 - Alternative 1. 
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Alternative 2 - No Action. Not taking any action to resolve the flooding 

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

increased risk of flooding to nearby property and structures. 

ADMP 15-Saauaro Boulevard at Colonv Wash 

General. The depth and width of the existing channel allows for the 

consideration of a large diameter culvert without a significant impact to the 

existing road profile nor the need for extensive channel improvements. 

However, the existing sewer line may require to be relocated if the new 

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

Alternative 1 -Corrugated Metal Pipe (2-72"x 167' CMP, I-Existing & 1- 

New). Based on the hydraul~c analysis included in Appendix 15, this 

alternative would convey the future 10-year flow without overtopping, and the 

future 100-year with 28 cfs overtopping the road. The depth of flow over the 

road was estimated to be 0.41'. This alternative would minimize the impact 

of improvements to the channel, surrounding vegetation and existing utilities. 

However, the existing 1 2  water line may require to be lowered. 

Alternative 2 - Corrugated Metal Pipe (1-120"x 146' CMP with 8' 

walkway) Based on the hydraulic calculations included in Appendix 15, this 

alternative would convey the future 10-year and 100-year flows without 

overtopping the road. However, it would require more earthwork, and 

vegetation removal as well as the relocation of a sewer line and a water 

main. The advantages of using a 120  CMP include easiness of 

maintenance, reducing street flooding, and providing pedestrian and bicycle 

crossing. 
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Alternative 3 - No Action. Not taking any action to resolve the flooding 

problem would mean more extensive street flooding at Saguaro Boulevard 

in the future. 

ADMP 16- El Laao Boulevard at Fountain Channel 

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

and the constraint of raising the existing road profile or lowering the culvert; 

the addition of another barrel of concrete box appeared to be the most viable 

alternative. 

Alternative 1 - Concrete Box Culvert (3-10' x 4'x 74' CBC, ZExisting & 

l-New). Based on the hydraulic calculations included in Appendix 16, this 

alternative would convey the future 10-year and 100-year flows without 

overtopping the road. The addition of the new barrel would reduce the 

backwater effect upstream from the culvert and in turn reduce the extent of 

channel improvements on Fountain Channel (ADMP 26). It would also 

prevent split flow along El Lago Boulevard to the Spillway Channel. In 

addition, this alternative would minimize the impact of improvements to the 

channel and surrounding vegetation. However, a 6 water line may require 

to be relocated. 

Alternative 2 - No Action. Not taking any action would most likely result in 

storm water flowing into Fountain Lake, or more extensive Fountain Channel 

improvement along the west shore of the lake. If spillage to the lake is 

stopped as a result of Fountain Channel improvement, the increased 

channel flow would overtop the existing culvert and flood El Lago Boulevard 

and Spillway Channel. 
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ADMP 17-Kiwanis Drive at Fountain Channel 

General. Considering the magnitude of the future IOO-year flow, the limited 

channel width and the constraint of raising the existing road profile, a 

shallow concrete box appeared to be the most viable alternative. The 

number of CMPs required to adequately convey the future 100-year flow 

could not be reasonably fit within the existing channel. 

Alternative 1 - Concrete Box Culvert (3-10'x 4'x 64') Based on the 

hydraulic calculations included in Appendix 17, this alternative would convey 

the future 10-year flow without overtopping the road and the future IOO-year 

flow with 57 cfs overtopping the road. The depth of flow over the road was 

estimated to be 0.38'. The new culvert would reduce street flooding and 

allow the road to remain open during a 100-year storm. Special precautions 

need to be taken during construction to avoid any impact on the existing 

sewer and water lines. This alternative would require raising the profile of 

Kiwanis Drive for a length of approximately 450 feet. 

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

problem would mean more extensive street flooding at Kiwanis Drive. In 

addition, the backwater at this crossing may affect the capacity of the 

upstream culvert at El Lago Boulevard (ADMP 16). 

ADMP 18- Chama Drive at North Colonv Wash 

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

of the channel and the roadway profile, many alternatives were feasible, but 

only the least-cost ones were considered. Also, only those alternatives with 

little or no overflow were considered since split flows are unavoidable once 

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

alternatives to stabilize the downstream channel. 

Alternative 1 - Corrugated Metal Pipe (2-60"x 73' CMP, I-Existing 8 1- 

New) Based on the hydraulic calculations included in Appendix 18, this 

alternative would convey the future 10-year and 100-year flows without 

overtopping the road. The site improvements would reduce street flooding 

along Chama and Arroyo Vista Drives. The presently designated Zone A 

would possibly be removed. An 8-foot high grouted riprap drop structure 

with minor grading work would be required at the downstream end of the 

culvert. Special precautions need to be taken during construction to avoid 

any impact on the existing sewer and water lines. A significant amount of 

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

Alternative 2 - Corrugated Metal Pipe (1-72"x 78' CMP) Based on the 

hydraulic calculations included in Appendix 18, this alternative would convey 

the future 10-year flow without overtopping the road and the future 100-year 

flow with 4 cfs overtopping the road. The depth of flow over the road was 

estimated to be 0.19', which is well within the established criteria. Street 

flooding would be essentially reduced. A 7-ft high grouted riprap drop 

structure would be needed at the downstream end of the culvert. The new 

culvert would be 1 foot below the existing culvert invert, thus some utilities 

would need to be protected or relocated during the construction. A 

significant amount of vegetation would be disturbed due to the construction 

of the drop structure. 

Alternative 3 - No Action Not taking any action to resolve the flooding 

problem would mean more extensive street flooding in the future. Structures 

and property along Chama Drive and Arroyo Vista Drive would possibly be 

subject to flooding. In addition, future floodplain delineation studies may 
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extend the limits of the floodplain to include the existing area that is 

designated as Zone A. The potential erosion at the downstream end of the 

culvert may result in roadway maintenance problems and may affect the 

integrity of the roadway embankment. 

ADMP 19- Cholla Drive at Ironwood Wash 

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

topography of the area, the availability of land and the location of a sewer 

line; additional CMPs appeared to be the most effective solution for this site. 

The alternative of an open channel from the existing inlet to the road was 

eliminated because it would require lined steep banks that are hazardous to 

environment and public safety. The alternative of a retention basin was also 

eliminated due to the cost and maintenance concerns. The invert of the 

culvert was planned to match the existing culvert to avoid any potential 

conflicts with sewer and other utilities. 

Alternative 1 -Corrugated Metal Pipe (3-48"x 133' CMP, ?-Existing & 2- 

New) Based on the hydraulic calculations included in Appendix 19, this 

alternative would convey the future 10-year and 100-year flows without 

overtopping the road. The 100-year water surface elevation upstream from 

the culvert would be 1668.22, preventing the adjacent properties from 

flooding. This alternative would minimize the impact on the upstream 

channel, road profile, surrounding vegetation and existing utilities. However, 

the main disadvantage of this alternative is the small increase of the 100- 

year flows in the downstream area because flow from this culvert discharges 

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

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

problem would mean more extensive property and possible flooding of 
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structures upstream from the culvert. In addition, the existing culvert does 

not provide adequate drainage for this area. The stagnant water may create 

a health hazard. 

ADMP 20- Saauaro Boulevard at Malta Drain 

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

of the channel and the road profile, many alternatives were feasible but only 

the least-cost ones were considered. 

Alternative I - Corrugated Metal Pipe (1-120"x 131' CMP with 8' 

walkway) Based on the hydraul~c calculations included in Appendix 20, this 

alternative would convey the future 10-year and 100-year flows without 

overtopping the road. The new culvert would significantly reduce street 

flooding at Saguaro Boulevard, and in conjunction with the improved 

structure at the Emerald Wash crossing (ADMP 22), it would reduce street 

flooding at both locations. In addition, the designated Zone AE area at 

Saguaro Boulevard between the crossings of Malta Drain and Emerald Wash 

would probably be eliminated. lmplementat~on of this alternative would 

required the relocation of a 12" water line, extensive excavation at the 

roadway as well as channel improvement upstream and downstream of the 

culvert. The advantages of using the 1 2 0  CMP include easiness of 

maintenance, reduction of street flooding, and provrding pedestrian and 

b~cycle crossing. 

Alternative 2 - Corrugated Metal Pipe (4-48"x 132' CMPs, 2-Existing 8 

2-New) Based on the hydraulic calculations included in Appendix 20, this 

alternative would convey the future 10-year and 100-year flows without 

ovettopping the road. This alternative would minimize the impact to the 

channel, surrounding vegetation and existing utilities. It would also reduce 
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flooding from Malta Drain with less earthwork and virtually no channel 

modification. The disadvantage of this alternative is that it would require 

more maintenance effort. 

Alternative 3 - No Action. Not taking any action to resolve the flooding 

problem would mean more extensive property and possible structure flooding 

upstream from the culvert as well severe street flooding along Saguaro 

Boulevard in the future. 

ADMP 21- Rand Drive at Malta Drain 

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

channel width and the constraint of raising the existing road profile, a 

shallow concrete box and small CMPs appeared to be the most viable 

alternatives. Significant amount of erosion was observed at the downstream 

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

Alternative 1 -Concrete Box Culver (2-6'x 3'x 66') Based on the hydraulic 

calculations included in Appendix 21, this alternative would convey the 

future 10-year flow without overtopping the road and the future 100-year 

flow with 35 cfs overtopping the road. The depth of flow over the road was 

estimated to be 0.50'. The new culvert would reduce street flooding and 

allow Rand Drive to remain open during a 100-year storm. The inlet of the 

culvert would act as a grade control to stabilize the upstream channel. This 

alternative would require the relocation of a 6-inches water line and a 

significant amount of vegetation removal. In addition, it would require vertical 

realignment of 300 feet of roadway. Pavement replacement would also be 

required for the side streets. 
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Alternative 2 - Corrugated Metal Pipe (4-48"x 94' CMPs) Based on the 

hydraulic calculations included in Appendix 21, this alternative would convey 

the future 10-year flow without overtopping the road and the future 100-year 

flow with 26 cfs over the road. The depth of flow over the road was estimated 

to be 0.36'. The new culvert would reduce street flooding and allow Rand 

Drive to remain open during a 100-year storm. The cost of the culvert for this 

alternative would be less than that for Alternative 1. However, it would 

require more maintenance effort. This alternative would also require the 

same amount of vertical realignment and pavement replacement as 

Alternative 1. 

Alternative 3 - No Action Not taking any action to resolve the flooding 

problem would mean more extensive street flooding at Rand Drive, hindering 

traffic along this local road during a storm, frequent maintenance for debris 

and sediment removal at the dip section, and stabilization of the downstream 

road embankment after a major storm. 

ADMP 22- Saauaro Boulevard at Emerald Wash 

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

of the channel and the road profile, many alternatives were feasible but only 

the least-cost ones were considered. 

Alternative 1 - Corrugated Metal Pipe (3-60"x 193' CMPs, 2-Existing & 

I-New) Based on the hydraulic calculations included in Appendix 22, this 

alternative would convey the future 10-year flow without overtopping the road 

and the future 100-year flow with 11 cfs overtopping the road. The depth of 

flow over the road was estimated to be 0.09'. The additional barrels would 

significantly reduce the amount of street flooding at Saguaro Boulevard, and 

in conjunction with the improved structure at the Malta Drain crossing (ADMP 
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20), it would reduce street flooding at both locations. In addition, the 

designated Zone AE area at Saguaro Boulevard between the crossings of 

Malta Drain and Emerald Wash would probably be ellmlnated. This 

alternative would also minimize impact on the channel since only mlnor 

grading would be required on the upstream and downstream ends of the 

culvert. 

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

problem would mean more extensive property and possible structure flooding 

upstream from the culvert as well as more severe street flooding along 

Saguaro Boulevard in the future. 

ADMP 23- Kingstree Boulevard at Kinastree Wash 

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

and the slope of Kingstree Boulevard, a side spillway structure appeared to 

be the most viable alternative. 

Alternative 1 - Improved Spillway Based on the hydraulic calculations 

included in Appendix 23, a 50-foot long spillway would be required to pass 

the future 100-year flow. This alternative would direct the flow towards the 

south side of the street and allow for extra conveyance before discharging 

into Jacklin Wash. It would minimize the flooding impact to Kingstree 

Boulevard, but would require some pavement replacement. Also, the south 

bank would need to be regraded and a small portion of the lawn would need 

to be restored. 

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

problem would mean more extensive street flooding at Saguaro Boulevard 

in the future. 
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General. Considering the magnitude of the future IOO-year flow, the limited 

channel width, the existing sewer lines, and the constraint of raising the 

existing road profile , a shallow concrete box and small CMPs appeared to 

be the most viable alternatives. The 120" CMP was not considered because 

it would be in conflict with a sewer line. 

Alternative 1 - Concrete Box Culvert (1-8' x4'x 181') Based on the 

hydraulic calculations included in Appendix 24, this alternative would convey 

the future 10-year flow without overtopping the road and the future IOO-year 

flow with 6 cfs overtopping the road. The overtopping flow would travel along 

Saguaro Boulevard at a depth of less than 0.5 feet. The new culvert would 

reduce flooding potential on property and structures along Saguaro 

Boulevard. The presently designated Zone A area east of Saguaro 

Boulevard would probably be removed. The inlet of the culvert would need 

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

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

problem would mean more extensive street flooding at Saguaro Boulevard, 

hindering traffic along this major arterial road, as well as more flooding 

potential to property and structures. It is possible that future floodplain 

delineation studies may extend the limits of the floodplain to include the area 

currently designated as Zone A. 

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

capacity of Malta Drain appeared to be adequate except at the roadway 

crossings. Therefore, the improvement of roadway crossings was apparently 
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the most viable alternative. Malta Drain has seven roadway crossings. The 

two downstream crossings (Saguaro Boulevard and Rand Drive) were 

analyzed separately under ADMP 20 and ADMP 21. The remaining five 

crossings are similar and their constraints are almost identical, thus they are 

discussed together in this section. Considering limited channel width, 

existing sewer lines and the constraint of raising the existing road profiles, a 

shallow concrete box appeared to be the most viable alternative at each of 

these five sites. 

Alternative 1 - Crossing Improvements (1-10'x 3'x 47' RCB at five 

locations) Based on the hydraulic calculations included in Appendix 25, this 

alternative would convey the future 10-year and 100-year flows without 

overtopping the road. The proposed headwall was planned to be one foot 

above the expected water surface and the south bank be raised to the same 

level as the head wall. This alternative would also include grade control 

structures at both ends of the culvert to stabilize the channel. The area 

along Malta Drive presently designated as a Community Designated Special 

Hazard would probably be relieved. 

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

problem would mean more extensive street flooding at these crossings and 

more severe flooding of property and structures along Malta Drive. Future 

floodplain delineation studies may possibly extend the limits of the floodplain 

to include the area presently designated as a Community Designated Special 

Hazard. 

ADMP 26- Channel lm~rovement at Fountain Channel 

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

capacity of Fountain Channel needs to be increased to prevent overflow into 
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Fountain Lake. The area is a local attraction, aesthetics and the 

disturbance of existing landscaping were taken into consideration. Lowering 

the channel flowline would cause significant amount of disturbance, and 

hence, would not be a viable option. The raise of the east bank appeared 

to be the most viable alternative. This solution was analyzed in conjunction 

with ADMP 16 with the assumption that the improvements recommended for 

ADMP 16 would be implemented concurrently. 

Alternative 1 - East Bank Improvement Based on the HEC-2 output 

included in Appendix 26, the raised channel embankment would be able to 

convey the future 100-year flow without spilling into the lake. This alternative 

would work in conjunction with the proposed crossing improvement at El 

Lago Boulevard (ADMP 16). 

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

problem would mean more extensive spillage into the lake, creating 

operational problems and decreasing the amount of usefully storage 

available for treated sanitary effluent in the lake. 

7.5 Estimation of Costs 

The construction cost for each alternative was estimated by applying a unit 

cost to the approximate quantity of that particular item. Unit costs were 

derived from the recent bid prices on similar projects that were obtained from 

Arizona Department of Transportation and various contractors in the Phoenix 

metropolitan area. The price figures were based on the Construction Cost 

Index of 5708, which was estimated by Engineering News Record in October 

1996. 
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Quantities for trench excavation and pavement replacement were estimated 

based on the following criteria: 

The estimated cost for each site is presented in Table 2. These cost figures 

were estimated at a feasibility level of detail. Refinement will be required 

during the design phase of this project. For constructron budget estimation, 

an additional ten (10) percent of contingency should be added to these 

figures to account for construction management costs. The scour protection 

length and geometry at this feasibility study level were selected based on 

engineering judgment. Analysis for sizing the appropriate lengths and 

geometry for the protection will be required during the design phase of this 

project. Therefore, modification of design and cost for scour protection may 

be required at that time. 

6 Summary of Recommended Alternatives 

Based on the reasons presented in Section 7.4, the recommended 

alternatives for drainage solution at each site are summarized in Table 3. 



TABLE 2 
SUMMARY OF COST ESTIMATES 

s m  STREET LOCATION WASH NAME ESTIMATED COSTS 
NO. 

ALT. 1 ALT, 2 I ALT. 3 

11 1 I Del Carnbre Avenue I Ashbrook I $729.000 1 I 
2 Saguaro Boulevard Ashbrook $352,000 

3 Bayfield Drive Ashbrook $185,000 $175.000 

4 Golden Eagle Boulevard Ashbrook $198,000 $266,000 

5 Fountain Hills Boulevard I Balboa $133,000 $1 32,000 $190,00( 

6 Boulder Drive Hesperus $82,000 $120,000 

7 Glenbrook Boulevard Balboa $156.000 

8 Fountain Hills Boulevard Oxford $236,000 

9 Fairlynn Drive Oxford $139,000 

10 Glenbrook Boulevard Oxford $127,000 

11 El Pueblo Boulevard Caliente $223,000 

'1 12 1 El Pueblo Boulevard 1 Caliente 1 $253.000 1 $248.000 1 
- - 

11 13 l~oun ta in  Hills Boulevard I 
- - 

Arrow 

11 14 1 Arrow Drive 1 Arrow 1 See Site 13 1 I 
- - - 

(1 15 1 Saguaro Boulevard I Colony 1 3 , 0 0 0  1 $<1,E 1 
11 16 1 El Laao Boulevard I Fountain Channel 1 $54.000 1 I 

- - - - 

17 Kiwanis Drive Fountain Channel $154,000 

18 Chama Drive North Colonv $47.000 $57.000 
- - -- 

19 Cholla Drive Ironwood $81,000 

20 Saauaro Boulevard Malta $131.000 $59.000 

21 Rand Drive Malta $1 09,000 $96.000 

22 Saguaro Boulevard Emerald $83.000 I 
23 Kingstree Boulevard Kingstree $36,000 

24 Saguaro Boulevard Cypress Point $1 16,000 

25 Channel Improvement Malta $225,000 
from Hawk Drive to 
Rand Drive 

26 1 Channel Improvement ( Fountain Channel 1 $26.000 1 



TABLE 3 

SITE 
NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

S 

RECOMMENDED ALTERNATIVE 

No Action 

New Concrete Box Culvert 
( 6 - 1 0 ' ~ 4 ' ~ 1 1 0 ' )  (Alt. 1) 

New Concrete Box Culvert 
( 5 - 8 ' ~ 5 ' ~ 8 4 ' )  (Alt. 2) 

New Corrugated Metal Pipe 
(3 - 1 2 0 ~  136') (Alt. 1) 

Additional Corrugated Metal Pipe 
14 - 54" x 120') 1Alt. 1) 

Additional Corrugated Metal Pipe 
(2 - 6 0  x 170') (Alt. 1) 

New Corrugated Metal Pipe 
( 6 - 4 8 " ~  115') (Alt. 1) 

New Concrete Box Culvert 
(2-  1 0 ' ~ 4 ' ~  171') (Alt. 1) 

New Concrete Box Culvert 
( 2 - 1 0 ' ~ 4 ' ~ 6 5 ' )  (Alt. 1) 

New Corrugated Metal Pipe 
1 7 - 3 0 ~  115') 1Alt. 1) 

New Concrete Box Culvert 
( 7 - 6 ' ~ 3 ' ~ 8 8 ' )  (Alt. 1) 

New Concrete Box Culvert 
( 2 - 1 2 ' ~ 3 ' ~ 8 0 ' )  (Alt. 1) 

Detention Basin (Alt. 1) 

Due to the expense of bridge construction, "No Action" Alternative is 
recommended I 

MMARY OF RECOMMENDED ALTERNATIVES 

lmprovement of traffic flow during flooding I $352,000 1) 

REASON OF RECOMMENDATION 

The most cost effective alternative I $175,000 

ESTIMATED 
COST 

lmprovement of traffic flow during flooding I 

The most cost effective alternative 

The least impact alternative 

The most cost effective alternative 

$1 98,000 

$133,000 

$82,000 

Improvement of traftic flow during flooding and protection of adjacent 
properties from flooding 

Improvement of traffic flow during flooding and protection of adjacent 
properties from flooding 

Improvement of traffic flow during flooding 

I 

Improvement of traffic flow during flooding $253.000 11 

$236,000 

$139,000 

$127,000 

I 

Improvement of traffic flow during flooding $223,000 

I 
Improvement of traffic flow during flooding $186,000 
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SITE 
NO. 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

RECOMMENDED ALTERNATIVE 

Included under Site 13 

Additional Corrugated metal Pipe 
(1 - 72" x 167') (Alt. 1) 

Additional Concrete Box Culvert 
(1 - l o ' x4 ' x  74') (Alt. 1) 

New Concrete Box Culvert 
(3- 101x4'x64') (Alt 1) 

Additional Corrugated Metal Pipe 
(1 -60" x 73') (Alt. 1) 

Additional Corrugated Metal Pipe 
(2 - 4 8  x 133') (Alt 1) 

Add~tional Corrugated Metal Pipe 
(2 - 48" x 132') (Alt. 2) 

New Corrugated Metal P~pe 
(4 -48" x 94') (Alt 2) 

Add~tional Corrugated Metal Pipe 
(1 - 60" x 193') (Alt. 1) 

Improved Spillway 
(AR 1) 

New Concrete Box Culvert 
(1 - 8' ~ 4 '  ~181')  (Alt. 1) 

New Concrete Box Culvert 
(5-10tx3'x47') (Alt 1) 

East Bank Improvement 
(Alt 1) 

REASON OF RECOMMENDATION 

Improvement of traffic flow during flooding 

The most cost effective alternative 

Improvement of traffic flow during flooding and preventing storm runoff 
from flowing to the lake 

Improvement of traffic flow during floodrng 

The most cost effectwe alternative 

Reducing ponding area and protect adjacent property form flooding 

The most cost effective alternat~ve 

The most cost effective alternative 

The most cost effective alternative 

Improvement of traffic flow during flooding 

Improvement of traffic flow dur~ng flooding 

Improvement of traffic flow during flooding 

Prevent~ng storm runoff from flowing to the lake 

ESTIMATED 
COST 

- - - 
$83,000 

$54.000 

$154,000 

$47,000 

$81,000 

$59,000 

$96.000 

$83,000 

$36,000 

$1 16,000 

$225,000 

$26,000 



Fountain Hills ADMP 
FCD - 94-16 

REFERENCES AND BIBLIOGRAPHY 

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

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

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

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

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

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

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

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

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

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

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

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

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



ADMP 1: Del Cambre Avenue / Ashbrook Wash 

Ashbrook Wash 
loohbg Do~nsfrem Across &p Seef~on 

Ashbrook Wash 
h h n g  SoufAer& DOKO Rid  Profile 



MKE job N~.: 42-704. OOLL 

Job Name: Fa.,+a;., kK\\i 
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Design Constraints and Considerations: 

1) Available head, approximately: Upstream. eft. Downstream: = ft. 
2) Can the culvert be lowered: Upstream? Yes, - ft. pl No 

Downstream? Yes, - ft.  k No 

3) Is there any erosion visible: Upstream? Yes, - ft. w No 
Downstream? Yes, - ft. p No 

Structure Modification Constraints: 
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6) Right-of-way: 

7) M~scellaneous field notes, comments, or design ideas: 
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Ashbrook Wash & D e l  Cambre B l v d .  ( b r i d g e  mode led  as CBC w i t h  no o v e r t o p p i n g )  
CURRENT DATE: 10-09-1996 FILE DATE: 10-09-1996 .............. 
CURRENT TIME: 16:48:22 FILE NAME: I$HQ:l&:$3: ................................... 

.......................... FHWA CULVERT ANALYSIS .......................... 

.......................... HY-8, VERSION 4 . 3  .......................... 

................................................................................ 
I C I  SITE DATA I CULVERT SHAPE, MATERIAL, INLET I 
I u I--------------------------)------------------------------------------------[ 
I L I INLET OUTLET CULVERT I BARRELS I 
I V I ELEV. ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET I 
I # I (FT) (FT) (FT) I MATERIAL (FTI (FTI n TYPE I 
I I--------------------------I-----------------------------------------------~ 
I 1 11549.50 1548.60  54 .01  1 4  RCB 2 9 . 0 0  3 . 5 0  , 010  CONVENTIONALI 
1 2  11549.50 1548.60  54 .01  1 2  RCB 2 8 . 5 0  4 .00  , 010  CONVENTIONALI 
1 3  1 I I 
1 4 1  I I 
1 5 1  I I 
1 6 1  I I 

SUMM?'.RY OF CULVERT FLOWS (CFSI FILE: FHO1-#1 

ELEV (FT] TOTAL 1 2 3 4 5 
1549.50 0 0 0 0 0 0 
1550.43  401 267 132 0 0 0 
1550.97  803  535 264 0 0 0 
1551.43  1204 805 396 0 0 0 
1551.82  1605 1078 525 0 0 0 
1552 .20  2007 1347 659 0 0 0 
1552.54 2408 1606 790 0 0 0 
1552.57 loYR 2432 1630 8 0 1  0 o o 
1553.22  3210 2144 1069 0 0 0 
1553.56  3612 2405 1207 0 0 0 
IS??. 91 ioeYR4~13 2662 1351 0 o o 
1555.60  5701 3730 1 9 7 1  0 0 0 

........................................................... 

DATE: 10-09-1996 

6 ROADWAY ITR 
0 0 0 

0 0 3 
0 OVERTOPPING 

SUMMI\RY OF ITERATIVE SOLUTION ERRORS FILE: FHO1-#1 DATE: 10-09-1996 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV(FT1 ERROR ( FT) FLOW (CFS 1 ERROR (CFS) ERROR 

1549.50  0 . 0 0  0 0 0 .00  
1550 .43  -0.00 401  1 0 .35  
1550.97  -0.00 803  3 0 .41  
1551 .43  -0.00 1204 3 0.28 
1551.82  -0.00 1605 2 0 .09  
1552 .20  -0.00 2007 1 0 .03  
1552.54 -0.01 2408 1 2  0 .49  
1552 .57  -0.00 2432 0 0.02 
1553.22 0 .00  3210 -3 -0.08 
1553 .56  0.00 3612 -0 -0 .01  
1553 .91  0.00 4013 -0 -0 .01  

................................................................................ 
<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%I = 1 .000  

............................................................................. 

C o n c l u s i o n s :  10-yr  O.K. 100-yr  O.K. 



CURRENT DATE: 10-09-1996 FILE DATE: 10-09-1996 
CURRENT TIME: 16:48:22 FILE NAME: FHO1-#1 ................................................................................ 

PERFORMANCE CURVE FOR CULVERT # 1 - 4 ( 29 BY 3.5 ) RCB 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NOKMAL CRITICAL OUTLET TAI LWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(CfS) (ft) (ft) (ft) <F4> (ft) (ft) (fps) (ft) (fps) (ft) ................................................................................ 

0 1549.50 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0.00 0.00 
267 1550.43 0.93 0.93 1-S2n 0.25 0.55 7.71 0.30 3.54 0.64 
535 1550.97 1.47 1.47 1-S2n 0.42 0.87 9.30 0.50 4.65 0.97 
805 1551.43 1.93 1.93 1-S2n 0.53 1.15 10.27 0.68 5.45 1.23 
1078 1551.83 2.33 2.33 1-S2n 0.65 1.39 11.00 0.84 6.11 1.47 
1347 1552.20 2.70 2.70 1-S2n 0.75 1.62 11.57 1.00 6.66 1.67 
1606 1552.54 3.04 3.04 1-S2n 0.83 1.82 12.03 1.15 7.15 1.87 
1630 1552.57 3.07 3.07 1-S2n 0.84 1.83 12.07 1.16 7.18 1.88 
2144 1553.22 3.72 3.72 5-S2n 1.00 2.20 12.85 1.44 8.00 2.22 
2405 1553.56 4.06 4.06 5-S2n 1.07 2.38 13.19 1.57 8.37 2.38 
2662 1553.90 4.40 4.40 5-S2n 1.14 2.54 13.50 1.70 8.72 2.53 ................................................................................ 

El. Inlet face lnvert 1549.50 ft El. outlet Invert 1548.60 ft 
El. lnlet throat lnvert 0.00 ft El. lnlet crest 0.00 ft ................................................................................ 

***** SITE DATA ***** CULVERT INVERT * * * * * * * f * * * * * *  

INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1549.50 
OUTLET STATION (FT) 54.00 
OUTLET ELEVATION (FT) 1548.60 
NUMBER OF BARRELS 4 
SLOPE (V-FT/H-FT) 0.0167 
CULVERT LENGTH ALONG SLOPE (FT) 54.01 

CULVERT DATA SUMMARY ........................ 
BARREL SHAPE BOX 
BARREL SPAN 29.00 FT 
BARREL RISE 3.50 FT 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S N 0.010 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.) 
INLET DEPRESSION NONE 



CURRENT DATE: 10-09-1996 FILE DATE: 10-09-1996 
CURRENT TIME: 1 6 : 4 8 : 2 2  FILE NAME: FHO1-#1 ................................................................................ 

PERFORMANCE CURVE FOR CULVERT # 2 - 2 ( 2 8 . 5  BY 4 ) RCB 
................................................................................ 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAI LWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 

<F4> ( f t )  ( f t )  (fp.3) ( f t )  
................................... 

O-NF 0 . 0 0  0 .00  0 . 0 0  0 . 0 0  
1-S2n 0 . 2 3  0 . 5 5  7 . 7 3  0 . 3 0  
1-S2n 0 . 4 2  0 . 8 8  9 . 3 1  0 . 5 0  
1-S2n 0 . 5 3  1 . 1 5  1 0 . 2 7  0 . 6 8  
1-S2n 0 . 6 4  1 . 3 8  1 0 . 9 8  0 . 8 4  
1-S2n 0 . 7 4  1 . 6 1  1 1 . 5 6  1 . 0 0  
1-S2n 0 . 8 4  1 . 8 2  1 2 . 0 4  1 . 1 5  

1 3 5 1  1 5 5 3 . 9 1  4 . 4 1  4 . 4 1  5-S2n 1 . 1 7  2 . 6 0  1 3 . 6 0  1 . 7 4  8 . 7 2  2 . 5 3  ................................................................................ 
E l .  r n l e t  face i n v e r t  1 5 4 9 . 5 0  f t  E l .  o u t l e t  ~ n v e r t  1 5 4 8 . 6 0  f t  
E l .  i n l e t  throat  i n v e r t  0 . 0 0  f t  E l .  i n l e t  crest 0 . 0 0  f t  ................................................................................ 

***** SITE DATA '**** CULVERT INVERT ************** 
INLET STATION (FT)  0 . 0 0  
INLET ELEVATION (FT)  1 5 4 9 . 5 0  
OUTLET STATION (FTI 5 4 . 0 0  
OUTLET ELEVATION (FT)  1 5 4 8 . 6 0  
NUMBER OF BARRELS 2 
SLOPE (V-FT/H-FT) 0 . 0 1 6 7  
CULVERT LENGTH ALONG SLOPE (FT)  5 4 . 0 1  

***** CULVERT DATA SUMMARY ........................ 
BARREL SHAPE BOX 
BARREL SPAN 2 8 . 5 0  FT 
BARREL RISE 4 .00  FT 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S N 0 . 0 1 0  
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE ( 9 0 - 4 5  D E G . )  
INLET DEPRESSION NONE 



CURRENT DATE: 10-09-1996 
CURRENT TIME: 16: 48:22 

FILE DATE: 10-09-1996 
FILE NAME: FHO1-#I 

................................................................................ 

.......................... TAILWATER .......................... 

................................................................................ 

******* REGUM C M E L  CROSS SECTION **************** 
BOTTOM WIDTH (FT) 176.50 
SIDE SLOPE H/V (X:l) 2.0 
CHANNEL SLOPE V/H (FT/FT) 0.017 
MANNING'S N (.O1-0.1) 0.040 
CHANNEL INVERT ELEVATION (FT) 1548.60 
CULVERT NO.l OUTLET INVERT ELEVATION 1548.60 FT 

*****"* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL 

FLOW W. S .E. FROUDE DEPTH VEL. SHEAR 
(CFS) (FT) NUMBER (FT) (FPS) (PSF) 
0.00 1548.60 0.000 0.00 0.00 0.00 

401.30 1549.24 0.780 0.64 3.54 0.66 
802.60 1549.57 0.833 0.97 4.65 1.01 
1203.90 1549.83 0.866 1.23 5.45 1.28 
1605.20 1550.07 0.889 1.47 6.11 1.52 
2006.50 1550.27 0.907 1.67 6.66 1.74 
2407.80 1550.47 0.922 1.87 7.15 1.94 
2432.00 1550.48 0.923 1.88 7.18 1.95 
3210.40 1550.82 0.946 2.22 8.00 2.31 
3611.70 1550.98 0.956 2.38 8.37 2.48 
4013.00 1551.13 0.965 2.53 8.72 2.64 

................................................................................ 

.......................... ROADWAY OVERTOPPING DATA .......................... 

ROADWAY SURFACE PAVED 
EMBANKMENT TOP WIDTH (FT) 54.00 

***** USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. (FT) (FT) 

1 70.00 1558.50 
2 120.00 1557.50 
3 170.00 1556.90 
4 230.00 1556.50 
5 290.00 1556.10 
6 360.00 1555.80 
7 420.00 1555.75 
8 470.00 1555.60 ........................................................................... 



PRELIMINARY DETAILED COST ESTIMATE - 30% 
Contract No.: FCDMC 94-16 
Project Name: FOUNTAIN HILLS ADMP 
Project Locati Fountain Hills, Arizona 

Del Carnbre Boulevard ?. Ashbrook Wash 
ADMP- 01, Alternate 1 

UNlT 
KEM NO. ITEM DESCRIPTION UNIT PRICE QUANTIT AMOUNT 

1 

Sub-Total 
Engineering and Contingencies (25%) 
TOTAL 

TOTAL FUNDING REQUIRED FOR ALTERNATIVE 



; ,  
in o r ~ c i ~ + i o n  with I m--,m-~m. i j 

PLAN SHEET SHEET OF j 
PSMP 1 - ALTERNATE 1 1 1  2 : /  



REQUIREMENTS 
MISTING CONDITION 0100= 3095 CFS (1995) 

W R E  GONtUnON OlOO= 4013 CfS jBylLD OUT) 



ADMP 2: Saguaro Boulevard / Ashbrook Wash 

- 
Ashbrook Wash Culvert Inlet 

h h b g  hwdream %wardSaguaro Bou/eva~d 

Ashbrook Wash Culvert Outlet 
lookfbg Qh~freffm firam2 S8guaro Boulevard 



Job No Ci2-qov. GO MKE -Name Fo-w+&l- u\;j 
l n h  Date 

Field Reconnaissance Sheet 

site NO.: .bMKi! Roadway: - ~ * o  &\vc\. 

Reason for Analysis / Existing Deficiency: 100 yea$ c\ocd $ 0 : -  = + x + ( - ~ \ ~  o*C1)1~\? 
C\rVL**+\ /IL-'L&. Fxo5t,t\nr ?-Ivevfs , n 4 A ~ ~ . u n d e  tu ~ l o m v r u  hxLb. 
Slw Y &+P!,. 

Design Constraints and Considerations: 

1) Available head, approximately: Upstream: 22 ft. Downstream: 5 ft. 

2) Can the culvert be lowered: Upstream? Yes, - ft. @ No 
Downstream? B Yes, ft. No 

3) Is there any erosion visible: Upstream? a(@d f t  No 
Downstream? H Yes, .r*.\- r it. NO 

Structure Modification Constraints: 

6) Right-of-way: 

7) Miscellaneous field notes, comments, or design ideas: 
Lorae< Aio*r4ev o.'ae% A z+*w c+c. m\Ao l w s  'Lad 
ex&., r e  + '  04 un-. .. c c . ~  y,.c.rj :*i*u.w eel. 
SL\k\\c;~j CAC WN., be w\u /beT+  . a u i ~ m  n e b v i ?  
L, been iHv*~*Lj. I ; , ,  a \  L.\, '~!\\,~ C O U C ~ ; ~ ~  -.I.+ 

I J CWP CpxY\  2;t.' L--3 -cue o>ae; ik- 6-p 5 GL. 

er;$:,,,) J$n+ C L ~ H ~ ~ I  ' ka,-lV *,~-.t,, 

J I 



ALTERNATE 1 



' 2 
Ashbrook Wash 6 Saguaro Blvd .  ( 6 - 1 0 ' ~ 4 ' ~ 1 1 0 '  CBCs) 
CURRENT DATE: 10-09-1996 FILE DATE: 10-09-1996 
CURRENT TIME: 16:47:46  FILE NAME: @@&@$ . . . . . . . . . 

................................................................................ 

.......................... FHWA CULVERT ANALYSIS .......................... 

.......................... HY-8, VERSION 4 . 3  .......................... 

................................................................................ 
I c I  SITE DATA 1 CULVERT SHAPE, MATERIAL, INLET 1 
I u I--------------------------I-----------------------------------------------l 
I L I INLET OUTLET CULVERT I BRRRELS I 
I V I ELEV. ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET I 
I # I (FT) (FT) (FT) I MATERIAL (FTl (FT) n TYPE I 
I I--_------_----------------I-----------------------------------------------~ 
I 1 11576.00 1575.00  110 .00  1 6 RCB 10.00  4.00 .012 CONVENTIONAL1 
1 2 1  I I 
1 3 1  I I 
1 4 1  I I 
1 5 1  I I 
1 6 1  I I ................................................................................ 
................................................................................ 
SUMMARY OF CULVERT FLOWS (CFS) FILE: FH02-#1 DATE: 10-09-1996 

ELEV (FT) 
1576.00  
1577.30  
1578 .07  
1578 .73  
1579.32  
1579.88  
1580 .46  
1 5 8 0 . 7 2  
1581.80  
1582.59  
1583.47  
1583 .40  

TOTAL 
0 

270 
539 
809 

1079 
1349 
1618 
1 7 3 1  
2158 
2427 
2697 
2674 

5 6 ROADWAY ITR 
0 0 0 1 

0 0 1 3  
0 0 OVERTOPPING 

................................................................................ 
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: FH02-#1 DATE: 10-09-1996 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV ( FT) ERROR (FT) FLOW (CFS ) ERROR ( CFS ) ERROR 

1576.00  0.00 0 0 0.00 
1577 .30  0 .00  270 0 0.00 
1578.07  0.00 539 0 0 .00  
1578 .73  0 .00  809 0 0 . 0 0  
1579 .32  0.00 1079 0 0.00 
1579 .88  0.00 1349 0 0.00 
1580 .46  0 .00  1618 0 0 .00  
1580.72  0 .00  1 7 3 1  0 0.00 
1581.80 0.00 2158 0 0.00 
1582.59  0 .00  2427 0 0.00 
1 5 8 3 . 4 7  -0.00 2697 0 0 . 0 1  ................................................................................ 

<I> TOLERANCE (FT) = 0.010 <2> TOLERANCE ( % )  = 1 .000  

Conclusions: 10-yr  O.K. 100-yr  o v e r t o p s .  



CURRENT DATE: 10-09-1996 
/3 

FILE DATE: 10-09-1996 
CURRENT TIME: 1 6 : 4 7 : 4 6  FILE NAME: PH02-#1 
................................................................................ 

PERFORMANCE CURVE FOR CULVERT # 1 - 6  ( 1 0  BY 4  ) RCB 
................................................................................ 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
( c f s )  ( f t )  ( f t l  ( f t )  <F4> ( f t )  ( f t )  ( fps)  ( f t )  (fps)  ( f t )  ................................................................................ 

0  1 5 7 6 . 0 0  0 . 0 0  0 .00  O-NF 0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  -3 .00  
2 7 0  1 5 7 7 . 3 0  1 . 3 0  1 . 3 0  1-S2n 0 . 5 7  0 . 8 6  7 . 5 9  0 . 5 9  2 . 7 6 - 0 . 3 6  
5 3 9  1 5 7 8 . 0 7  2 . 0 7  2 . 0 7  l - S 2 n  0 . 9 0  1 . 3 6  9 . 5 2  0.94 3 . 3 2  0 . 7 6  
8 0 9  1 5 7 8 . 7 3  2 . 7 3  2 . 7 3  1-S2n 1 . 1 8  1 . 7 8  1 0 . 7 1  1 . 2 6  3 . 7 9  1 . 5 2  

1 0 7 9  1 5 7 9 . 3 2  3 . 3 2  3 . 3 2  1 -S2n  1 . 4 1  2 . 1 6  1 1 . 5 9  1 . 5 5  4 .18  2 . 1 6  
1 3 4 9  1 5 7 9 . 8 8  3 . 8 8  3 . 8 8  1-S2n 1 . 6 4  2 . 5 1  1 2 . 2 9  1 . 8 3  4 . 5 0  2 . 7 2  
1 6 1 8  1 5 8 0 . 4 6  4 . 4 6  4 . 4 6  5-S2n 1 . 8 6  2 . 8 3  1 2 . 9 0  2 .09  4 . 7 8  3 . 2 3  
1 7 3 1  1 5 8 0 . 7 2  4.72 4 . 7 2  5-S2n 1 . 9 5  2 . 9 6  1 3 . 1 3  2 . 2 0  4 . 8 9  3 . 4 4  
2 1 5 8  1 5 8 1 . 8 0  5 . 8 0  5 .27  4 -FFt  2 . 2 6  3 . 4 3  8 .99  4 .00  5 . 2 5  4 . 1 6  
2 4 2 7  1 5 8 2 . 5 9  6 . 5 9  6 . 2 6  4-FFt  2 . 4 5  3 . 7 1  1 0 . 1 1  4 . 0 0  5 . 4 5  4 . 5 8  
2 6 9 6  1 5 8 3 . 4 7  7 . 4 7  7 . 2 8  4 -FFt  2 . 6 4  3 . 9 8  1 1 . 2 3  4 . 0 0  5 . 6 3  4 . 9 8  ................................................................................ 

E l .  l n l e t  face ~ n v e r t  1 5 7 6 . 0 0  f t  E l .  o u t l e t  l n v e r t  1 5 7 5 . 0 0  f t  
E l .  l n l e t  t h r o a t  l n v e r t  0 . 0 0  f t  E l .  l n l e t  crest 0 . 0 0  f t  ................................................................................ 

***** SITE DATA ***** CULVERT INVERT ************** 
INLET STATION (FT) 0 . 0 0  
INLET ELEVATION (FT)  1 5 7 6 . 0 0  
OUTLET STATION (FT) 1 1 0  . O O  
OUTLET ELEVATION (FT)  1 5 7 5 . 0 0  
NUMBER OF BARRELS 6  
SLOPE (V-FT/H-FT) 0 . 0 0 9 1  
CULVERT LENGTH ALONG SLOPE (FT)  1 1 0 . 0 0  

***** CULVERT DATA SUMMARY ........................ 
BARREL SHAPE BOX 
BARREL SPAN 1 0 . 0 0  FT 
BARREL RISE 4 . 0 0  FT 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S N 0 . 0 1 2  
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (30-75 DEG. FLARE) 
INLET DEPRESSION NONE 



CURRENT DATE: 10-09-1996 
CURRENT TIME: 16:47:46 

FILE DATE: 10-09-1996 
FILE NAME: FHO2-#1 

.......................... TAILWATER .......................... 

................................................................................ 

***** USER DEFINED CHANNEL CROSS-SECTION 
MAIN CHANNEL ONLY 
LEFT CKANNEL BOUNDARY 0 
RIGHT CHANNEL BOUNDARY 
MANNING N LEFT OVER BANK 
MANNING N MAIN CHANNEL 
MANNING N RIGHT OVER BAN 
SLOPE OF CHANNEL (FT/FT) 

CROSS-SECTION X 
COORD. NO. (FT) 

1 0.00 
2 2 .00  
3 17 .00  
4 30.00 
5 46.00 

8 76 .00  1574.46  
9 84.00 1576.00 

1 0  95.00 1582.00 
11 103.00  1584.00 
1 2  110.00 1584.25  

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

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
(CFS) (FT) NUMBER (FT) (FPS) (PSF) 
0.00 1572.00  0.000 -3.00 0 .00  0.00 

269 .70  1574.64  0 .351  -0.36 2 .76  2.72 
539.40 1575.76  0 .368  0 .76  3 .32  3 .59  
809.10 1576.52  0.379 1.52 3 .79  4.37 

1078.80  1577 .16  0.388 2.16 4.18 5 . 0 7  
1348.50  1577 .72  0 .395  2.72 4 .50  5 . 6 6  
1618.20  1578 .23  0 .401  3 .23  4 . 7 8  6 .20  
1731.00  1578.44  0.403 3 .44  4 .89  6 . 4 1  
2157.60 1579.16  0 .409  4.16 5 . 2 5  7 . 1 2  
2427.30 1579.58  0 .413  4.58 5 . 4 5  7.54 
2697.00 1579.98  0 .416  4.98 5 . 6 3  7 .92  

FILE NAME: FH02TWER 
FILE DATE: 07-19-1996 

.......................... ROADWAY OVERTOPPING DATA .......................... 

................................................................................ 

WEIR COEFFICIENT 
EMBANKMENT TOP WIDTH (FT) 

***** USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. (FT) (FT) 

1 350.00 1584.00 
2 435.00 1583.40 
3 500.00 1583.57 
4 630.00 1583.90 
5 690.00 1585.00 ............................................................ 



PRELIMINARY DETAILED COST ESTIMATE - 30% 
Contract No.: FCDMC 94-16 
Project Name: FOUNTAIN HILLS ADMP 
Project Location: Fountain Hills, Arizona 

Saguaro Boulevard & Ashbrook Wash 
ADMP- 02, Alternate 1: Remove Existing 360" CMP, Install 6-10'x4'x110' CBC 

UNIT 
ITEM NO. ITEM DESCRIPTION UNIT PRICE QUANTIT AMOUNT 

I I 

Sub-Total 
Engineering and Contingencies (1 5%) 
TOTAL 

TOTAL FUNDING REQUIRED FOR ALTERNATIVE $352,000 



0 CURVE DATA TABLE 
No. a R L T 

3 

; 

i '  
5 ,  

---&." 

1-M2-263-1100 
I-BOO-SIbXE-IT 

NOTE: 
PROPERTY UNES AND EXISTING UTILITY INFORMATION 
WERE LOCATED FROM RECORDED PLAT MAPS AND 
AVAILABLE u n L m  MAPS. SURVEY INFORMA~ON 
AN0 BLUE STAKE DATA WERE HOT OBTAINED. 

CONTOUR I N W A L  = 2 FT. 
REMOVALS 

NEW CONSTRUCTION 

XXXX 

XXXX 
XXXX 

XXXX 
XXXX 

xxx 

. xxxx 
xxxxx 

XXXX 

XXXX 
t- - XXXX 

I I 3 I 
2 I 

I I 
- - - - - - _ _  R M S O N  I B l l  ME - - - _ _  FLOOD CONTROL DISTRICT 

O F  MARICOPA COUNTY 
ENGINEERING DMSION 

FOUNTAIN HILLS ADMP 
SAGUARO BLVO. & ASHBROOK WASH 

PROJECT NO. 94-1 6 
.+ .. ~ @:k.?@J ,. BY DATE 
DESIGNED I R. CONSONI / 6/3/96 

PLAN SHEU SHEET OF : 
bDMP 2 - ALTERNATE 1 

'WO 
Smia in F.st 

PRELIMINARY OWWN I C JOY 1 6/3/56 
NOT FOR CHECKED F. BROWN 6 3 0 6  

CONSTRUCTION in osrociotion r i th  



REQUIREMENTS 
6%kTlNC CONOITION QlOO- 2053 CFS (1995) 

M U R E  CONOmON QlOO= 2697 CFS (BUILD MIT) 



ADMP 3: Bayfield Drive 1 Ashbrook Wash 

I I 
Ashbrook Wash Culvert Inlet 

lookiilp hms&es?m I"Or8rds &y/IeP/dDr&e 

Ashbrook Wash Cuh Outlet 
look~bg @ s h m  I"Orards &y/IHD.ive 



Site No.: AML.3 

Job No.: yZ-%q. O O ~  

job ,4 ame. Four+'.'.., !4, \\, 

Field Reconnaissance Sheet 

Roadway: b-~ Sie\h B r w e  

Reason for Analysis / Existing Deflclency. 5- G &r.-&e ck\vrr-k C Q ~ = C ' ; ~ \ ~  
aL\h\~ to CDHC~~V\  \Or) UC*~.E ieruc& ~32Kzuv\ .tRe 

cjrc,;*c.*4d.-.y. OVP 1 
ri003;v\,. G\W \ a w e +  rh,&\ k ~sr;t\~,,, A w n  d**ch 

J I 1  3 

Design Constraints and Considerations: 

1) Available head, approximately: Upstream: \ ft. Downstream: 1 it 

2) Can the culvert be lowered. Upstream? Yes, - ft. B No 
Downstream? B Yes, 1 ft. No 

3) Is there any erosion visible. Upstream? Yes, - ft. 8 No 
Downstream? a Yes. wit: No 

Structure Modification Constraints: 

5) Structures: 

6) Right-of-way: 



ALTERNATE 1 



shbrook Wash & Bayf ield Dr. rh,'~ff I+L '<L-W O 2  hi f/ 1 @ ~ O M P  I 
bc t m ~ t r - ~ ~ e d .  

CURRENT DATE: 02-28-1997 
CURRENT TIME: 12:13:46 

FILE DATE: 10-09-1996 
FILE NAME: FH03-#1 

.............................................................................. ............................................................................... 
......................... .......................... FHWA CULVERT ANALYSIS .......................... ......................... 

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

............................................................................... ............................................................................... 

I C '  SITE DATA I CULVERT SHAPE, MATERIAL, INLET 

I L I  INLET OUTLET CULVERT I BARRELS 
I V ( ELEV. ELEV. LENGTH I SHAPE 

(FT) (FT) I MATERIAL 
SPAN RISE MANNING INLET 

TYPE 

I 1 11585.50 1584.50 84.01 1 6 RCB 8.00 4.00 .012 CONVENTIONAL 

............................................................................... ............................................................................... 
SUMMARY OF CULVERT FLOWS (CFS) FILE: FH03-#1 DATE: 10-09-1996 

ELEV (FT) TOTAL 1 2 3 4 5 
1588.68 0 0 0 0 0 0 
1588.70 188 188 0 0 0 0 
1588.78 375 375 0 0 0 0 
1588.90 563 563 0 0 0 0 
1589.07 751 751 0 0 0 0 

6 ROADWAY ITR 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 

Page 1 



1591.16 1689 1689 0 0 0 0 0 0 1 
1591.83 lO~q&1877 - 1877 0 0 0 0 0 0 1 
1592.21 1974 1974 0 0 0 0 0 OVERTOPPING 

S-Y OF ITERATIVE SOLUTION ERRORS FILE: FH03-#1 DATE: 10-09-1996 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV(FT) ERRORCFT) FLOW(CFS) ERROR(CFS) ERROR 
1588.68 0.00 0 0 0.00 
1588.70 0.00 188 0 0.00 
1588.78 0.00 375 0 0.00 
1588.90 0.00 563 0 0.00 
1589.07 0.00 751 0 0.00 
1589.29 0.00 939 0 0.00 
1589.56 0.00 1126 0 0.00 
1589.72 0.00 1208 0 0.00 
1590.56 0.00 1502 0 0.00 
1591.16 0.00 1689 0 0.00 
1591.83 0.00 1877 0 0.00 .................................. .......................................... ............................................................................... 

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE ( % )  = 1.000 ............................................................................... ............................................................................... 

CURRENT DATE: 02-28-1997 FILE DATE: 10-09-1996 
CURRENT TIME: 12:13:46 FILE NAME: FH03-#1 ............................................................................... ............................................................................... 

PERFORMANCE CURVE FOR CULVERT # 1 - 6 ( 8 BY 4 ) RCB ............................................................................... ............................................................................... 
DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (fps) (ft) (fps) (ft) ............................................................................... ............................................................................... 

0 1588.68 0.00 3.18 0-NF 0.00 0.00 0.00 0.00 0.00 4.18 
188 1588.70 1.19 3.20 1-Slf 0.48 0.78 0.98 4.00 0.00 4.18 
375 1588.78 1.88 3.28 1-Slf 0.77 1.24 1.96 4.00 0.00 4.18 



5 6 3  1 5 8 8 . 9 0  2 . 4 8  3 . 4 0  1 - S l f  0 . 9 9  1 . 6 3  2 . 9 3  4 . 0 0  0 . 0 0  4 . 1 8  
7 5 1  1 5 8 9 . 0 7  3 .02  3 .57  1 - S l f  1 . 2 1  1 . 9 7  3 . 9 1  4 . 0 0  0 . 0 0  4 . 1 8  
939  1 5 8 9 . 2 9  3 . 5 1  3 . 7 9  1 - S l f  1 . 4 0  2 . 2 9  4 .89  4 . 0 0  0 . 0 0  4 . 1 8  

1 1 2 6  1 5 8 9 . 5 6  4 .00  4 . 0 6  4-FFt  1 . 5 9  2 . 5 8  5 . 8 7  4 . 0 0  0 . 0 0  4 . 1 8  
1 2 0 8  1 5 8 9 . 7 2  4 . 2 2  4 .19  4-FFt  1 . 6 7  2 . 7 1  6 . 2 9  4 . 0 0  0 . 0 0  4 . 1 8  
1 5 0 2  1 5 9 0 . 5 6  5 .06  4 . 7 4  4-FFt  1 . 9 3  3 . 1 3  7 . 8 2  4 . 0 0  0 . 0 0  4 . 1 8  
1 6 8 9  1 5 9 1 . 1 6  5 .66  5 . 1 5  4-FFt  2 . 1 0  3 . 3 8  8 . 8 0  4 . 0 0  0 .00  4 . 1 8  
1 8 7 7  1 5 9 1 . 8 3  6 . 3 3  5 . 6 1  4-FFt  2 . 2 6  3 . 6 3  9 . 7 8  4 . 0 0  0 . 0 0  4 . 1 8  ............................................................................... ............................................................................... 

E l .  i n l e t  face i n v e r t  1 5 8 5 . 5 0  f t  E l .  o u t l e t  i n v e r t  1 5 8 4 . 5 0  f t  
E l .  i n l e t  t h r o a t  i n v e r t  0 . 0 0  f t  E l .  i n l e t  crest 0 . 0 0  f t  ............................................................................... ............................................................................... 

***** SITE DATA ***** CULVERT INVERT ************** 
INLET STATION (FT)  0 . 0 0  
INLET ELEVATION (FT)  1 5 8 5 . 5 0  
OUTLET STATION (FT)  8 4 . 0 0  
OUTLET ELEVATION 1 FT ) 1 5 8 4 . 5 0  . , 
NUMBER OF BARRELS 
SLOPE (V-FT/H-FT) 
CULVERT LENGTH ALONG SLOPE (FT)  

*****  CULVERT DATA SUMMARY ........................ 
BARREL SHAPE BOX 
BARREL SPAN 8 . 0 0  FT 
BARREL RISE 4 . 0 0  FT 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S N 0 . 0 1 2  
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (30-75  DEG. FLARE) 
INLET DEPRESSION NONE 

CURRENT DATE: 02-28-1997 
CURRENT TIME: 12:13:46  

FILE DATE: 10-09-1996 
FILE NAME: FH03-#1 

............................................................................... ............................................................................... 

.......................... ......................... ......................... .......................... TAILWATER I 

............................................................................... ............................................................................... 

............................................................................... ............................................................................... 
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CONSTANT WATER SURFACE ELEVATION # 
1588.68 

............................................................................... ............................................................................... 

.......................... .......................... ROADWAY OVERTOPPING DATA ......................... 

WEIR COEFFICIENT 
EMBANKMENT TOP WIDTH (FT) 

***** USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. (FT) 

1 
(FT) 

0.00 1594.00 
2 21.00 1592.93 
3 74.00 1592.21 
4 131.00 1594.00 ............................................................................... ............................................................................... 

i 
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1- * HEC-2 WATER SURFACE PROFILES * * U.S. ARMY CORPS OF ENGINEERS * * * * HYDROLCGIC ENGINEERING CENTER * 
* Version '4.6.2; May 1991 * * M)9 SECOND STREET, SUITE D * * * * DAVIS, CALIFORNIA 956164687 * 
* RUN DATE 27SEP96 TIME 12:29:14 * * (576) 7564la l  * 

bds& o-- + 1 & AOhf  -* d@-;y ( . ~ s + r ~ ~ t ~ & ,  

HEC-2 WATER SURFACE PROFILES 

PAGE 1 

THIS RUN EXECUTED 27SEP96 12:29:14 

Version 4.6.2; b y  11991 

Fwntain Hi l ls  North F I S  F i  Le: ADHP2T03.IQ 
For: FCDMC #92+ By: GVSCE #35 DTP & FB 03-17-94 
Ashbmk Wash 100 Year F.P., Future C d i t i m  Revised: 09-27-% 

GR data taken fm steree &el; received 19 Oct 95 f m n  KAM. 
Exterded section GR data received 19 Oct 93 fm KAU. 
2M scale 2 f t  C I  mapping flown by Kenny Aerial bpping on 8/29/57, 
with survey mntrol  by Anderm Nelson 12-17-92. 
Supplerental cmss secticm data (GR & 8T) surveyed by ALS as noted. 
Source of 1CC-yr Flowrate fm HEC-1 Analysis By GVSCE. 

Files: EXIM.CW1 and EXICG-24.OH1 
X5 Records are from Hydrolqy Report, Section 3.5, Table FB. 
Special culvert mutlne used. Sub Cri t ical  Analysis. 

J1 ICHECK INB NINV I D I R  STRT IIETRIC WINS Q r 
wn, 4 7- b 

0 2 0 0 0 0 0 

JZ NPROF IPWT P R N S  XSECV XSECH FN ALLDC I6W MtlM ITRACE 

J3 VARIABLE CODES FOR SUIIP!AR( PRIMWT 

150 

HEC-1 mcentration Point C622 

QT 2 2mO rm0 

Input F i le  = kDIWiT03. l W  

1W Year, Future Conditions, HEC 2 Analysis from ADMP 2 zo ADHP 3 
Alternative #I Accepted at MIQ 2 

Fountain H i l l s  AMP 



HEC-1 COncentration Point W 2 :  24-Hr storm mntrols. 
CULVERT 622: ASHBRCiX WASH and SAGUARO BOULEVARD 

culvert 622 Mstrearn: expanded flw. (SECTION 1 OF S t  WTINE) 
Culvert 622 Outlet. 3-60" CMP's (SECTION 2 OF SC ROUTINE) 

Photcgranmetric x-sec. Located 28' bunstream. (No ELev. Adjust.) 
Ease Channel Elevations were raised to Culvert Invert EL 1574.0 

1 
PAGE 7 

Culvert 622 ~ n l e t .  3-60" CMP's (SECTION 3 OF S t  ROUTINE) 
Photcgramric X-sec. Located 10' Upstream. (No ELev. Adjust.) 
Ease Channel Elevations were Lweml t o  culvert Invert EL 1575.82 

Culvert 622 BT in fwmt ion surveyed by ALS. West tq, of curb. 
Culvert 622 BT informtion coded per figure 3.16 (HEC-2, Sept 93) 
R~ght overbank i s  mn effective f lw area: Hard coded GR's 

from STA 10194.7 t o  STA 10308.4 3 EL 1587.6 

Culvert 622 Upstream: expanded f lar. (SECTION 4 OF SC RWTINE) 
LEGEND WASH Tributary 

2.448 21 5987 10037.3 105 110 104.6 
1588.2 9881.6 1584.5 5896.3 1580.2 9905.4 1580.5 9927.7 
1579.7 1 W . O  1579.3 1Caa.3 1581.4 10037.3 1581.5 10070.4 
1580.7 1W84.0 1582.0 1W90.7 1585.8 1W99.6 1586.9 10122.3 

START Hydraulically Similar Reach AS3 
See Exhibit 1, ilanning's n Value k p .  

LEGEND WASH Tributary 
HEC-1 Uncmtration Point C 6 2 U I  

HEC-1 Concentration Point C622R: 24-hr storm contmls. 
STmT HydraulicaLly Similar Reach AS3 
See Exhibit 1, knning's n Value Map. 

CULVERT M7 : ASHBRmK WASH d EAYFIELD DRIVE 
culvert M7 Dounstream: expanded flar. (SECTION I OF sc MINE) 

X I  2.494 19 9973.9 1C050.6 260 220 245.9 
GR 1593.7 9831.1 1593.1 9860.6 1592.1 9894.6 1591.5 9922.3 7587.6 9934.7 
GR 1583.1 9948.0 1583.0 9773.9 15E.7 9990.8 1582.4 1WW.O 1581.7 10022.3 

Culvert M7 catlet. 3-60" CMP's (SECTION 2 OF SC RWTW) 
Photogranmetric rsec.  Located 12' Danutrem. (No ELw. Adjust.) 

100 Year, Future Conditions, HEC 2 Analysis fmm ADMP 2 t o  ADMP 3 
Alternative #I Accepted at ADnP 2 

F m t a i n  H i l l s  ADiW 



SECW DEPTH CWSEL CRIUS USELK Hi W HL OLOSS L-BANK ELN 
Q PLae QCH QRa ALOB ACH A M  VOL TWA R-BANK ELEV 
TIME VWB VCH YROB XNL XNCH XNR WlN EUIIN SSTA 
SLOPE XLOBL XLCH XWBR ITRIAL IDC ICONT CORAR TOPWID ENDST 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 
0 

C W  .1w CEW= .3W 
1490 NH CARD USED 
*SECNO 2.428 

HEC-1 Concentration Point C622: 24i i r  storm m t m l s .  
CULVERT 622: ASHBRW WASH and SAGUARO BOULEVARD 

Culvert 622 Darnstream: expanded f Lou. (SECTIMI 1 OF SC ROUTINE) 
Culvert 622 Outlet. 3-60" CUP'S CSECTIMI 2 OF SC RWTINE) 

Photcgramtric x-sec. Located 28' Downstream. (No Elw. Adjust.) 
Base Channel Elevations uere raised to  Culvert Invert EL 1574.0 

Culvert 622 Inlet. MO" UIP's (SECTION 3 OF SC RWTINE) 
Photcgranmetric x-sec. Located 10' Upstream. (No Elw. Adjust. ) 
Base Channel Elevations uere Louered t o  Culvert Invert EL 1575.82 

Culvert 622 BT informtion surveyed by ALS. West tap of curb. 
Culvert 622 BT information coded p r  figure 3.16 (HEC-2, Sept 90) 
Right overbank i s  noneffective f l w  area: Hard coded GR's 

f r m  STA 10194.7 t o  STA 103308.4 @ EL 1587.6 
2.428 7.68 1583.48 15M.13 1583.48 1583.91 .W .W .W 1575.82 

27W.O %7.7 836.9 895.3 220.8 131.9 175.4 .O .O 1575.82 
.W 4.38 6.35 5.10 ,125 ,125 .I25 .OM 1575.80 5941.42 

.Me849 121. 121. la. 0 18 0 .W 109.96 10051.38 

1490 NH CARD USED 
*SECW 2.448 

3502 WARNING: CWEYANCE CHANGE CUTSIDE OF ACCEPTABLE RANGE, I(RATI0 = 1.51 

Culvert 622 Upstream: expanded f l w  
LEGEND WASH T r i M a r y  
6.26 1585.06 15E.41 .CQ 

1257.9 827.3 614.8 394.4 
3.19 3.20 2.75 ,113 
105. 105. 110. 2 

. (SECTION 4 OF SC ROUTINE) 

1490 NH CARD USED 
*SEW 2.494 

HEC-1 Concentration Point C622R: 26hr storm m t m l s .  
1 

PAGE 5 

START Hydraulically Similar Reach AS3 

100 Year, Future Conditions, HEC 2 Analysis frm ADHP 2 to  AMP 3 
Altcmative #I A c q t e d  a t  ADMP 2 

Input F i le  = ADIIPZT03.IlQ Fountain H i l l s  ADMP 

PAGE 4 



See E x h i b i t  1, Nanmng's n V a l u e  Hap. 
CULVERT M7 : ASHBROOK WASH and BAYFIELD DRIVE 

C u l v e r t  M7 DoMlstream: expanded f low.  (SECTION 1 OF SC ROUTINE) 
2.494 5.14 1586.34 1584.77 .W 1586.74 .40 1.46 .07 1583.53 

188(].0 196.5 1676.2 7.3 101.0 315.2 7.3 5 L 1 3  l<RIM 

1490 NH CARD USED 
*SECNO 2.529 

3302 WARNING: MNVEYANCE CHANGE WTSIDE OF ACCEPTABLE RANGE, KRATIO = .53 

C u l v e r t  MI a r t l e t .  3-60" CMP's (SECTION 2 OF S t  RWTINE) 
r a m t r i c  x-KO. L c a t e d  12' m s t r e a m .  (NO E lev .  A d j u s t . )  

2.529 p& 1 5 g i y  15867; .W 1588.18 1.10 1.23 .21 1583.25 
1880.0 70.8 T I . 5  6 8 1 7 1510 12  

PAGE o 

HEC-2 WATER SURFACE PROFILES 

THIS RUN EXECUTED 27SEF96 12:29:15 

v e r s i o n  4.6.2; b y  1991 

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTICN NUMBER INDICATES MESSAGE I N  SUMNARYOF ERRORS LIST 

Ashbmok Wash 1W Year  

SUMMARY PRINTOUT TABLE 150 

SECNO XLCH ELTRD ELLC EUI IN  Q CWSEL CRIUS EG ICXKS VCH AREA . M K  

2.428 .W .W .W 1575.80 27W.W 1583.48 1581.13 1583.91 188.49 6.35 528.09 196.64 

A s h b r m k  Uash 1W Year 

SUMMARY PRIWTWT TABLE 150 

SECNO Q CWSEL DIFWSP DIFUSX D I F W S  TOWID  XLM 

2.428 27W.W 1583.48 .W .W .W 109.46 .W 

100 Year, F u t u r e  W i t i o n s ,  HEC 2 A n a l y s i s  fro. ADnP 2 to ADMP 3 
A l t e r n a t i v e  #I Accep ted  a t  ADnP 2 

F a n t a i n  H i l l s  ADMP 
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S U W R Y  OF ERRORS AND SPECIAL NOTES 

WARNING S E W  2.448 PROFILE= 1 W E Y A N C E  CHANGE WTSIDE ACCEPTABLE RANGE 

WARNING S E C W  2.529 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE A C C E P T W  RANGE 

PAGE 8 

1W Year, F u t u r e  C w d i t i o n s ,  HEC 2 A n a l y s i s  fro. ADMP 2 t o  ADHP 3 
A l t e r n a t i v e  #I Accepted a t  A M P  2 

Iilplt F i  Le = ADWZTO3. IW F a m t a i n  H i  11s A M P  



1- * HEC-2 UATER SURFACE PROFILES * * U.S. ARMY M R P S  OF ENGINEERS * * * * HYDROLffiIC ENGINEERING CENTER * 
Version 4.6.2; May 159l * * 609 SECOND STREET, SUITE D * * * * DAVIS, CALIFORNIA 95616-4687 * 

* RUN DATE 110CT96 TIME 14:28:31 * * (916) 75&1104 * 

p(0ta :  
-.-:-ti i k  *l;l & RoAy 

bciies( vr\ +b N e  a c h ' v ?  ~ I S - @ * O i ; v ~  @ ,+ow =, 

HEC-2 WATER SURFACE PROFILES 

Version 4.6.2; Hay 1991 

PAGE 1 

Fwntain Hi l ls  North F I S  F1 Le: sdop2-3x. IH2 
For: FCDMC #92-04 By: GVSCE #35 DTP & FB 03-17-94 
Ashbmok Wash 1W Year F.P., Future Conditions Revised: 10-17-96 

GR data taken frun stereo &el; received 19 Oct 93 fmm W. 
Extended section GR data received 19 Oct 93 fmm KAN. 
2W scale 2 ft C I  mapping flown by Kenny Aerial Mapping on 8/29/?l, 
with survey control by Anderson N e l m  12-111-92. 
Supplerental cmss section data (GR & BT) surveyed by ALS as noted. 
source of 100-yr Flarrate from HEC-1 AMLysis By GVSCE. 

Files: EXIW-6.Wl and MIMt24.OHl 
X5 Records are f r m  Hydmlqy Report, Section 3.5, Table F8. 
Special culvert mutine used. Sub Cri t ical  Anelysis. 

HEC-2 based on existing culverts a t  ADMP 2. This run i s  used t o  
determine the effect of ADi4P 2 on the tailwater elevation of ADMP 3, 
HEC-2 f i l e  ADMP2T02.IH2 i s  based upan inproved cwditlons at ADMP 2. 
Starting WSEL has been changed according t o  HY-8 f i l e  FWMST. INP. 

J1 ICHECK IN3 

THIS RUN EXECUTED 11OCT% 14:28:31 

NI ~l IDIR STRT METRIC HVINS Q USEL FQ . ~ q o r  EXST ( OL.+~..+ 

- 
J2 NPROF IPLOT PRFVS XSEN XSECH FN ALLDC IBU CHNIM ITRACE 

HEC-1 Concentration Point C622 

QT 2 27W 2700 

Input Fi le s ADNP2-3X. IH2 
1W Year, Future Q, Existing Culvert at ADMP 2 

Fmta in  Hi l ls  ADMP 
i 
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HEC-I Ccncentration Point C622: 24-Hr storm controls. 
CULVERT 622: ASHBRODK WASH and SAGUARO BWLNARD 

Culvert 622 Danrstream: expanded flow. (SECTION 1 OF SC ROUTINE) 
Culvert 622 Outlet. 360" UIP's (SECTION 2 OF SC ROUTINE) 

Photogranratric rsec.  located 28' Downstream. (H1 Elev. Adjust.) 
Base Channel Elevations were raised to  Culvert Invert EL 1574.0 

Culvert 622 Inlet. MO" CMP's (SECTION 3 OF SC ROUTINE) 
Pho tog rmt r i c  rsec. Located 10' Upstream. (No Elm. Adjust.) 
Base Channel Elevations were Lowered t o  Culvert Invert EL 1575.82 

Culvert 622 BT i n f o m t i m  surveyed by ALS. Vest tcg of curb. 
Culvert 6-22 El information coded per figure 3.16 (NC-2, Sept 40) 
Right overbank i s  mn effective flow area: Hard d e d  GR's 

f r m  STA 10194.7 t o  STA 10308.4 &! EL 1587.6 
2.428 32 5% 1W12.2 121 121 121 

1588.8 9684.3 1587.9 9704.9 1589.3 9720.8 1569.1 9i39.1 1588.2 9769.2 
1587.5 9815.4 1586.7 W . 7  1586.1 -5.4 1584.9 9927.0 1583.9 9940.1 
1580.4 9951.1 1578.2 9974.5 1578.3 9991.3 1575.82 9995 1575.82 1WW 
1575.8 10004.3 1575.82 10012.2 1576.6 lo(124.8 1580.2 10036.5 1585.6 lCC6l.O 
1586.9 10103.1 1586.7 1M21.0 1588.1 1M38.5 1588.2 10179.4 1587.6 10194.7 
1587.6 102W.6 1587.6 10223.3 1587.6 10240.6 1587.6 10254.4 1587.6 10276.8 
1587.6 10M8.4 1587.9 10239.6 

PAGE 2 

Culvert 622 Upstream: expamled flow. (SECTION 4 OF SC ROUTINE) 
LEGEND W A S  Tributary 

2.448 21 99%7 lo(57.3 105 110 104.6 
1588.2 9881.6 1584.5 98%.3 1580.2 9905.4 1580.5 
1579.7 l(MCO.0 1579.3 1W23.3 1581.4 1W3?.3 1581.5 
1580.7 10384.0 1582.0 1 m . 7  1585.8 10099.6 1586.9 
1588.1 1M91.4 1587.9 10205.6 1586.9 l(P15.9 1587.1 
1587.3 10256.5 

START Hydraulically Similar Reach A S  
See Exhibit 1, t!anningls n Value Ilap. 

LEGEND WASH Tributary 
HEC-1 Concentration Point c622R 

HEC-1 Concentration Point C622R: 24-hr storm controls. 
START Hydraulically Similar Reach A S  
See Exhibit 1, m i n g ' s  n Value Ilap. 

CULVERT hi7 : ASHBRODK WASH and MYFIELD DRIVE 
Culvert M7 Danrtream: expanded f low. (SECTION 1 OF SC ROUTINE) 

X I  2.494 19 WR.9 1MH0.6 260 220 245.9 
GU 1593.7 9831.1 1593.1 9860.6 1592.1 5894.6 1591.5 9922.3 
GR 1583.1 9948.0 1583.0 9973.9 1582.7 9990.8 1582.4 lWW.O 
GR 1581.2 10039.0 1584.0 10050.6 1569.6 10065.5 1589.7 10103.0 
GR 1590.5 10179.7 1591.0 10217.4 1589.8 10228.5 1589.0 10236.0 

100 Year, Future Q, Existing Culvert a t  ADMP 2 
F W i n  Hi 11s ADMP 
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Culvert N7 Outlet. 3-60" CMP's (SECTION 2 OF SC RWTINE) 
Photogrammetrio x-sec. Located 12' Downstream. (No Elev. Adjust.) 

X I  2.529 23 9991 10M9.7 195 170 1SO 7 

SECNO DEPTH CWSEL CRIWS WSELK EG HY HL OLOSS L-BANK ELEV 
Q QLOB QCH PROS ALOB ACH AROB VOL WA REAM ELEV 
TIME VLOB VCH VROB XNL XNM XNR UTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL I D C  ICONT CORAR TOPWID ENDST 

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS 
0 

CCHW ,103 CEW .MO 
1490 NH CARD USED 
*SECNO 2 . m  

HEC-1 Concentration Point C4Z2: 24-Hr storm controls. 
CULVERT 622: ASHBROM( UASH and SAGUARO WLEVARD 

Culvert 622 Dounstream: expanded flow. (SECTIMI 1 OF SC RWTINE) 
Culvert 622 Outlet. 360" CMP'6 (SECTION 2 OF SC ROUTINE) 

Photcgrammetrlc x-sec. Located 28' Downstream. (No Elw. Adjust.) 
Base Channel Elevations were raised t o  Culvert Invert EL 1574.0 

Culvert 622 Inlet. 3-60'' CMP's (SECTION 3 OF SC RWTINE) 
Photcgrametric x-sec. Located 10' Upstream. (No Elev. Adjust.) 
Ease Channel Elevations were Larered t o  Culvert Invert EL 1575.82 

Culvert 622 BT information surveyed by ALS. Uest top of curb. 
Culvert 622 BT informtion coded per figure 3.16 (HEC-2, Sept 90) 
Right overbank i s  m effective f l o w  area: Hard coded GR's 

f r m  STA 10194.7 to  STA 1C008.4 &I EL 1587.6 
2.428 9.73 1585.53 1581.15 1585.53 15S.72 .I9 .M .W 1575.82 

27W.O 1089.4 717.9 852.6 354.7 167.1 265.3 .O .O 1575.82 
.00 3.07 4.39 3.36 .I24 .I25 .I24 .000 1575.80 9505.16 

.W% 121. 121. 121. 0 10 0 .W 155.52 16060.68 

1490 NH CARD USED 
*SEMI 2.448 

Culvert 622 Upstream: eqmnded f l w .  (SECTION 4 OF SC RWTINE) 
LFGEND WASH Tributarv 

1490 Mi CARD USED 
*SEW 2.494 

HEC-1 Concentration Point C622R: 24-hr storm m t m l s .  
START Hydraulically S i m i  Lar Reach AS3 
See Exhihit 1, lk-ning's n Value nap. 

CULVERT M : ASHBRCQK UASH and EAYFIELD D R M  
1 

Input F i  Le = ADnP2-3x.1~2 

PAGE 4 
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1W Year, ~u tu re  8, Existing culvert a t  ADMP 2 
Fantain H i  11s ADMP 



C u l v e r t  M7 Dovnstream: expanded f lw. (SECTION 1 OF sc RMJTIM) 
2.494 5.63 1586.83 1584.77 .W 1587.14 .31 .82 .07 1583.W 
1880.0 M6.5 1663.6 9.9 118.4 352.0 10.6 6.8 1.4 1584.00 

.03 1.74 4.73 .93 .I@ ,045 .1W .CCQ 1581.20 5936.98 
.W2703 260. 246. 220. 2 11 0 .W 121.14 10358.12 

1490 NH CARD USED 
*SECNO 2.529 

33M HV C H M E D  MORE THAN W I N S  

3302 WARNING: UXVEYANCE C W M E  CUTSIDE OF ACCEPTABLE W E ,  KRATIO = .48 

C u l v e r t  MI O u t l e t .  3-93" M P ' s  (SECTION 2 OF SC RWTINE) 
P i w t q r a m m t r i c  x-sec. Loca ted  12' Downstream. (NO E lev .  Ad jus t . )  

2.529 4.36 1587.26 1586.75 .W 1588.24 .9a .SO .20 15m.25 
1880.0 551.7 666.2 662.1 87.8 74.1 82.1 8.3 1.8 1583.15 

.03 6.28 8.59 8.07 ,052 ,045 .016 .MO 1582.92 9955.97 
.011803 195. 181. in. 2 19 0 .W 80.M 10035.98 

HEC-2 WATER SURFACE PROFILES 

PAGE 6 

THIS RUN EXECUTED 11DCT5.6 14:28:32 

V e r s i o n  4.6.2; May 1591 

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

A s h b r w k  Wash 1W Year  

SUMMARY PRINTOUT TABLE 150 

SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EG 10*KS VCH AREA -01K 

2.428 .W .W .W 1575.80 27W.W 1585.53 1581.15 1585.72 62.96 4.30 787.16 340.29 

2.448 104.60 .W .W 1578.80 27W.W 1586.16 1582.38 1586.25 39.15 2.52 1106.67 431.53 

2.494 245.W .W .W 1581.20 1880.W 1586.83 1584.77 1587.14 Z.03 4.73 485.98 361.60 

* 2.529 180.70 .W .W 1582.93 1880.W 1587.26 1586.75 1588.24 118.03 8.99 244.03 173.04 

A s h b r w k  Wash 1W Year  

SUrmARY PRINTOUT T m E  150 

Input F i l e  = ADMPZ-3x.1~2 
1W Year, F u t u r e  P, E x i s t i n g  C u l v e r t  a t  A M P  2 

F a m t a i n  H i l l s  ADMP 

PAGE 7 



PAGE 8 

SWMARY OF ERRORS AND SPECIAL NOTES 

WARNING S E C W  2.529 PROFILE= 1 MNYEYANCE C W E  CUTSIDE ACCEPTABLE RANGE 

Input File = ADMP2-3X. I H Z  
1M Year ,  F u t u r e  8, Existing C u l v e r t  a t  ADMP 2 

Fwntain Hi LLs MHP 



Path: C:\P\92404004\HY8 
File: FH02EXST.LST 16.199 .a.. 10-11-96 2:15:58 pm 

CURRENT DATE: 10-11-1996 
CURRENT TIME: 14:15:59 

Page 1 

FILE DATE: 10-11-1996 
FILE NAME: FH02EXST 

................................................................................ 
SUMMARY OF CULVERT FLOWS (CFS) FILE: FHO2EXST DATE: 10-11-1996 

.......................... FHWA CULVERT ANALYSIS .......................... 

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

................................................................................ 

:LEV (FT) TOTAL 
1576.30 0 
1580.02 270 
1583.34 539 
1584.11 809 
1584.39 1079 
1584.62 1349 

C 
u 
L 
V 
# 

1 
2 
3 
4 
5 
6 

6 ROADWAY ITR 
0 0 0 
0 0 5 
0 0 12 
0 224 4 
0 477 4 
0 726 3 
0 986 3 
0 1099 3 
0 1528 3 
0 1811 3 - - -  

1585.531DoYR 2697 208 197 197 0 0 0 2091 3 
1583.40 540 176 183 182 0 0 0 OVERTOPPING 

SITE DATA .......................... 
INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(FT) (FT) (FT) .......................... 

1576.30 1573.99 121.02 
1575.57 1573.68 121.01 
1575.61 1573.76 121.01 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: FH02EXST 

CULVERT SHAPE, MATERIAL, INLET 

BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (FT) (FT) n TYPE ............................................... 
1 CSP 5.00 5.00 .024 CONVENTIONAL 
1 CSP 5.00 5.00 .024 CONVENTIONAL 
1 CSP 5.00 5.00 .024 CONVENTIONAL 

................................................................................ 

HEAD 
ELEV(FT) 
1576.30 
1580.02 
1583.34 
1584.11 
1584.39 
1584.62 

HEAD 
ERROR( FT ) 

0.00 
-0.00 
-0.01 
-0.00 
-0.00 
-0.01 

TOTAL 
FLOW ( CFS ) 

0 

FLOW 
ERROR( CFS ) 

0 

DATE: 10-11-1996 

% FLOW 
ERROR 
0.00 
0.11 
0.49 
0.35 
0.27 
0.81 



Path: C:\P\92404004\HY8 
File: FHO2EXST.LST 16.199 . a . .  10-11-96 2:15:58 pm Page 2 

1584.83 -0.01 1618 10 0.60 
1584.91 -0.00 1731 5 0.30 
1585.20 -0.00 2158 8 0.37 
1585.37 -0.00 2427 7 0.27 
1585.53 -0.00 2697 5 0.19 ................................................................................ 

<I> TOLERANCE (FT) = 0.010 <2> TOLERANCE ( % )  = 1.000 ................................................................................ 



35' F 2 

r7-TRENT DATE: 10-11-1996 FILE DATE: 10-11-1996 
.(RENT TIME: 14:15:59 FILE NAME: FHOZEXST ................................................................................ 

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 5 BY 5 ) CSP ................................................................................ 
DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (fps) (ft) (fps) (ft) ................................................................................ 

0 1576.30 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0.00 -1.99 
79 1580.03 3.73 3.73 1-S2n 2.21 2.52 9.45 2.21 2.66 1.09 
175 1583.33 7.03 7.03 5-S2n 3.70 3.77 11.23 3.70 3.26 2.12 
190 1584.10 7.80 7.35 2-M2c 3.99 3.94 11.48 3.94 3.76 2.84 
196 1584.39 8.09 7.51 2-M~c 4.15 4.00 11.64 4.00 4.15 3.47 
200 1584.62 8.32 7.63 2-M~c 4.27 4.03 11.80 4.03 4.47 4.02 
204 1584.83 8.53 7.70 3-Mlt 4.39 4.06 10.92 4.53 4.75 4.53 
206 1584.91 8.61 7.80 3-Mlt 4.43 4.07 10.78 4.73 4.86 4.73 
211 1585.20 8.90 8.87 4-FFt 5.00 4.11 10.74 5.00 5.22 5.44 
208 1585.43 8.74 9.13 4-FFt 4.75 4.09 10.60 5.00 5.42 5.86 
208 1585.83 8.74 9.53 4-FFt 4.75 4.09 10.60 5.00 5.60 6.25 ................................................................................ 

El. inlet face invert 1576.30 ft El. outlet invert 1573.99 ft 
El. inlet throat invert 0.00 ft El, inlet crest 0.00 ft ................................................................................ 

i** SITE DATA ***** CULVERT INVERT ************** 
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1576.30 
OUTLET STATION (FT) 121.00 
OUTLET ELEVATION (FT) 1573.99 
NUMBER OF BARRELS 1 
SLOPE (V-FT/H-FT) 0.0191 
CULVERT LENGTH ALONG SLOPE (FT) 121.02 

***** CULVERT DATA SUMMARY ........................ 
BARREL SHAPE CIRCULAR 
BARREL DIAMETER 5.00 FT 
BARREL MATERIAL CORRUGATED STEEL 
BARREL MANNING'S N 0.024 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL MITERED TO CONFORM TO SLOPE 
INLET DEPRESSION NONE 



CVPRENT DATE: 10-11-1996 FILE DATE: 10-11-1996 
C .RENT TIME: 14:15:59 FILE NAME: FH02EXST ................................................................................ 

PERFORMANCE CURVE FOR CULVERT # 2 - 1 ( 5 BY 5 ) CSP ................................................................................ 
DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (fps) (ft) (f~s) (ft) ................................................................................ 

0 1575.57 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 -1.68 
96 1580.01 4.44 4.44 1-S2n 2.62 2.77 9.18 2.62 2.66 1.40 
182 1583.34 7.77 7.35 2-M2c 4.28 3.85 11.23 3.85 3.26 2.43 
196 1584.10 8.53 8.40 6-FFn 5.00 4.00 10.01 5.00 3.76 3.15 
202 1584.39 8.82 8.69 6-FFn 5.00 4.04 10.28 5.00 4.15 3.78 
206 1584.62 9.05 8.92 6-FFn 5.00 4.07 10.49 5.00 4.47 4.33 
210 1584.83 9.26 9.13 6-FFn 5.00 4.10 10.68 5.00 4.75 4.84 
211 1584.91 9.34 9.25 4-FFt 5.00 4.11 10.75 5.00 4.86 5.04 
205 1585.20 9.01 9.63 4-FFt 5.00 4.07 10.45 5.00 5.22 5.75 
201 1585.38 8.77 9.81 4-FFt 5.00 4.04 10.24 5.00 5.42 6.17 
197 1585.53 8.53 9.96 4-FFt 5.00 4.00 10.01 5.00 5.60 6.56 ................................................................................ 

El. inlet face invert 1575.57 ft El. outlet invert 1573.68 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft ................................................................................ 

**  SITE DATA ***** CULVERT INVERT ************** 
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1575.57 
OUTLET STATION (FT) 121.00 
OUTLET ELEVATION (FT) 1573.68 
NUMBER OF BARRELS 1 
SLOPE (V-FT/H-FT) 0.0156 
CULVERT LENGTH ALONG SLOPE (FT) 121.01 

***** CULVERT DATA SUMMARY ........................ 
BARREL SHAPE CIRCULAR 
BARREL DIAMETER 5.00 FT 
BARREL MATERIAL CORRUGATED STEEL 
BARREL MANNING'S N 0.024 
INLET TYPE CONVENTIONAL - - - - - - -- 

INLET EDGE AND WALL THIN EDGE PROJECTING 
INLET DEPRESSION NONE 



Y7- 4 

I---?RENT DATE: 10-11-1996 FILE DATE: 10-11-1996 
c ,RENT TIME: 14:15:59 FILE NAME: FH02EXST ................................................................................ 

PERFORMANCE CURVE FOR CULVERT # 3 - 1 ( 5 BY 5 ) CSP ................................................................................ 
DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (fps) (ft) (f~s) (ft) ................................................................................ 

0 1575.61 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0.00 -1.76 
94 1580.02 4.41 4.41 1-S2n 2.62 2.75 9.08 2.62 2.66 1.32 
181 1583.34 7.73 7.31 2-M2c 4.32 3.84 11.20 3.84 3.26 2.35 
196 1584.10 8.49 8.40 6-FFn 5.00 4.00 9.97 5.00 3.76 3.07 
201 1584.39 8.78 8.69 6-FFn 5.00 4.04 10.24 5.00 4.15 3.70 
205 1584.62 9.01 8.92 6-FFn 5.00 4.07 10.45 5.00 4.47 4.25 
209 1584.83 9.22 9.13 6-FFn 5.00 4.10 10.64 5.00 4.75 4.76 
210 1584.91 9.30 9.21 6-FFn 5.00 4.11 10.71 5.00 4.86 4.96 
205 1585.20 9.01 9.59 4-FFt 5.00 4.07 10.45 5.00 5.22 5.67 
201 1585.38 8.78 9.77 4-FFt 5.00 4.04 10.24 5.00 5.42 6.09 
197 1585.53 8.53 9.92 4-FFt 5.00 4.00 10.01 5.00 5.60 6.48 

El. inlet face invert 1575.61 ft El. outlet invert 1573.76 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft ................................................................................ 

f **  SITE DATA ***** CULVERT INVERT ************** 
INLET STATION (FT) 0.00 
INLET ELEVATION ( FT ) 
OUTLET STATION (FT) 
OUTLET ELEVATION (FT) 
NUMBER OF BARRELS 
SLOPE (v-FT/H-FT) 
CULVERT LENGTH ALONG SLOPE (FT) 

***** CULVERT DATA SUMMARY 
BARREL SHAPE 
BARREL DIAMETER 
BARREL MATERIAL 
BARREL MANNING'S N 
INLET TYPE 
INLET EDGE AND WALL 
INLET DEPRESSION 

........................ 
CIRCULAR 
5.00 FT 

CORRUGATED STEEL 
0.024 
CONVENTIONAL 
THIN EDGE PROJECTING 
NONE 



P-'QRENT DATE: 10-11-1996 
.IRENT TIME: 14:15:59 

Y? 5 - 
FILE DATE: 10-11-1996 
FILE NAME: FH02EXST 

.......................... TAILWATER .......................... 

................................................................................ 

***** USER DEFINED CHANNEL CROSS-SECTION 
MAIN CHANNEL ONLY 
LEFT CHANNEL BOUNDARY 
RIGHT CHANNEL BOUNDARY 
MANNING N LEFT OVER BANK 
MANNING N MAIN CHANNEL 
MANNING N RIGHT OVER BAN 
SLOPE OF CHANNEL (FT/FT) 

CROSS-SECTION X 
COORD. NO. (FT) 

1 0.00 
2 2.00 
3 17.00 
4 30.00 
5 46.00 
6 56.00 
7 69.00 
8 76.00 
9 84.00 
10 95.00 
11 103.00 
12 110.00 

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

FLOW 
(CFS ) 
0.00 

269.70 
539.40 
809.10 

1078.80 
1348.50 
1618.20 
1731.00 
2157.60 
2427.30 
2697 .OO 

W.S.E. 
(FT) 

1572.00 

FROUDE 
NUMBER 
0.000 
0.349 
0.367 
0.379 
0.388 
0.395 
0.400 
0.402 
0.409 
0.413 
0.416 

DEPTH 
(FT) 

VEL . 
(FPS) 
0.00 
2.66 
3.26 
3.76 
4.15 
4.47 
4.75 
4.86 
5.22 
5.42 
5.60 

SHEAR 
(PSF) 
0.00 
2.58 
3.49 
4.32 
5.02 
5.61 
6.14 
6.35 
7.07 
7.48 
7.87 

FILE NAME: FH02TWE 
FILE DATE: 07-18-1996 

................................................................................ 

.......................... ROADWAY OVERTOPPING DATA .......................... I 
WEIR COEFFICIENT 



Path: C:\P\92404004\~~8 
File: FHO2EXST.LST 16.199 .a,. 10-11-96 2:15:58 pm 

7% 
Page 3 

EMBANKMENT TOP WIDTH (FT) 
*** USER DEFINED ROADWAY PROFILE 

CROSS-SECTION X Y 
COORD. NO. (FT) (FT) 

1 350.00 1584.00 
2 435.00 1583.40 
3 500.00 1583.57 
4 630.00 1583.90 
5 690.00 1585.00 ................................................................................ 



PRELIMINARY DETAILED COST ESTIMATE - 30% 
Contract No.: FCDMC 94-16 
Project Nam FOUNTAIN HILLS ADMP 
Project Locat Fountain Hills, Arizona 

Saguaro Boulevard & Ashbrook Wash 
ADMP- 03, Alternate 1: Remove Existing 340" CMP, Install 6-8'x4'x84' CBC 

Sub-Total 
Engineering and Contingencies (1 5%) 

TOTAL FUNDING REQUIRED FOR ALTERNATIVE 



1-602-Z63-llW 
I-am-STm-IT 

/ 
NOTE: 
PROPERTY UNES AND EXIS~NG unun INFORMA~ON 
WERE LOCATED FROM REMRDELl PLAT MAPS AND 
AVAILABLE UTlUTY MAPS. SURMY INFORMAllON 
AND BLUE STAKE DATA WERE NOT OBTAINED. 

REMOVALS 

XXXX 

NEW CONSTRUCTION 

xxxx 

xxxx 

0 CURVE DATA TABLE 
No. A R L T 

1 N55'55'00" 500.00' 487.97' 265.59' 

I I 

I I 
RMSKm 1 67 i ME p 

FLOOD C O N T R O L  D I S T R I C T  
O F  h lARICOPA C O U N T Y  

ENGINEERING Dn'ISION 

FOUNTAIN HILLS ADMP 
BAYFIELD DRIVE & ASHBROOK WASH 

PROJECT NO. 94-16 

PRELIMINARY 
NOT FOR 

CONSTRUCTION 

m* h F r t  

'+.,,E,P3c#q;4 BY 1 D X E  

DESIGNED R. CONSONI I 6/3/06 
DPAWN 1 C. JOY I 6/3/56 
CHECKED F. BROWN 1 6/3/56 
CEDRCE "! 5A80L CONSULTING ENilNEERS. INC. 

in 0.socmtion l i t"  

MKE wwmmrumr~xuwtw4~m.  
PLAN SHEET 

AOUP 3 - ALTERNATE 1 
SHEEI OF 

1 2  



REQUIREMENTS 
EXISTING C O N D I W  QlOO- 1384 CFS (1995) 

FUTURE CONDmON 0100- 1877 CFS (BUILD OUT) 



ALTERNATE 2 



shbrook Wash and Bayfield Dr. 
1 

CURRENT DATE: 02-28-1997 
CURRENT TIME: 12:15:24 

FILE DATE: 10-09-1996 
FILE NAME: FH03-#2 

............................................................................... ............................................................................... 

.......................... ......................... FHWA CULVERT ANALYSIS .......................... ......................... 

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

............................................................................... ............................................................................... 

l C I  SITE DATA I CULVERT SHAPE, MATERIAL, INLET 

I L I INLET OUTLET CULVERT I BARRELS 

I V I ELEV. ELEV. LENGTH I SHAPE 

(FT) (FT) I MATERIAL 

SPAN RISE MANNING INLET 

TYPE 

I 
1 11584.50 1583.50 84.01 1 5 RCB 8.00 5.00 .O12 CONVENTIONAL 

............................................................................... ............................................................................... 
SUMMARY OF CULVERT FLOWS (CFS) FILE: FH03-#2 DATE: 10-09-1996 

ELEV (FT) TOTAL 1 2 
1588.68 0 0 0 
1588.70 188 188 0 
1588.77 375 375 0 
1588.88 563 563 0 
1589.03 751 751 0 

6 ROADWAY ITR 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
3 0 1 

Page 1 



1589.23 939 939 0 0 0 0 0 0 1 
1589.47 1126 1126 0 0 0 0 0 0 1 
1589.58 \o"\f- 1208 1208 0 0 0 0 0 0 1 
1590.08 1502 1502 0 0 0 0 0 0 1 
1590.63 1689 1689 0 0 0 0 0 0 1 
1591.26 \30\1&877 1877 0 0 0 0 0 0 1 
1592.21 2132 2132 0 0 0 0 0 OVERTOPPING 

............................................................................... ............................................................................... 
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: FH03-#2 DATE: 10-09-1996 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV ( FT ) ERROR(FT) FLOW(CFS) ERROR(CFS) ERROR 
1588.68 0.00 0 0 0.00 
1588.70 0.00 188 0 0.00 
1588.77 0.00 375 0 0.00 
1588.88 0.00 563 0 0.00 
1589.03 0.00 751 0 0.00 
1589.23 0.00 939 0 0.00 
1589.47 0.00 1126 0 0.00 
1589.58 0.00 1208 0 0.00 
1590.08 0.00 1502 0 0.00 
1590.63 0.00 1689 0 0.00 
1591.26 0.00 1877 0 0.00 .................................. .......................................... ............................................................................... 

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE ( % )  = 1.000 ............................................................................... ............................................................................... 

CURRENT DATE: 02-28-1997 FILE DATE: 10-09-1996 
CURRENT TIME: 12:15:24 FILE NAME: FH03-#2 ............................................................................... ............................................................................... 

PERFORMANCE CURVE FOR CULVERT # 1 - 5 ( 8 BY 5 ) RCB ............................................................................... ............................................................................... 
DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) (fps) (ft) ............................................................................... ................................................................................ 

0 1588.68 0.00 4.18 0-NF 0.00 0.00 0.00 0.00 0.00 5.18 
188 1588.70 1.34 4.20 1-Slf 0.55 0.88 0.94 5.00 0.00 5.18 
375 1588.77 2.13 4.27 1-Slf 0.85 1.40 1.88 5.00 0.00 5.18 

Page 2 



563 1588.88 2.80 4.38 1-Slf 1.12 1.84 2.82 5.00 0.00 5.18 
751 1589.03 3.40 4.53 1-Slf 1.36 2.22 3.75 5.00 0.00 5.18 
939 1589.23 3.95 4.73 1-Slf 1.59 2.58 4.69 5.00 0.00 5.18 
1126 1589.47 4.48 4.97 1-Slf 1.79 2.92 5.63 5.00 0.00 5.18 
1208 1589.58 4.71 5.08 4-FFt 1.88 3.05 6.04 5.00 0.00 5.18 
1502 1590.08 5.55 5.58 4-FFt 2.19 3.53 7.51 5.00 0.00 5.18 
1689 1590.63 6.13 5.95 4-FFt 2.38 3.82 8.45 5.00 0.00 5.18 
1877 1591.26 6.76 6.36 4-FFt 2.57 4.10 9.39 5.00 0.00 5.18 ............................................................................... ............................................................................... 

El. inlet face invert 1584.50 ft El. outlet invert 1583.50 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft ............................................................................... ............................................................................... 

***** SITE DATA ***** CULVERT INVERT ************** 
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1584.50 
OUTLET STATION (FT) 84.00 
OUTLET ELEVATION (FT) 1583.50 
NUMBER OF BARRELS 5 
SLOPE (V-FT/H-FT) 0.0119 
CULVERT LENGTH ALONG SLOPE (FT) 84.01 

***** CULVERT DATA SUMMARY 
BARREL SHAPE 
BARREL SPAN 
BARREL RISE 
BARREL MATERIAL 
BARREL MANNING'S N 
INLET TYPE 
INLET EDGE AND WALL 
INLET DEPRESSION 

........................ 
BOX 
8.00 FT 
5.00 FT 

CONCRETE 
0.012 
CONVENTIONAL 
SQUARE EDGE (30-75 DEG. FLARE) 
NONE 

CURRENT DATE: 02-28-1997 
CURRENT TIME: 12:15:24 

FILE DATE: 10-09-1996 
FILE NAME: FH03-#2 

............................................................................... ............................................................................... 

.......................... ......................... .......................... TAILWATER ......................... 

............................................................................... ............................................................................... 

............................................................................... ............................................................................... 

Page 3 



CONSTANT WATER SURFACE ELEVATION & 
1588.68 

.......................... .......................... ROADWAY OVERTOPPING DATA ......................... 

............................................................................... ............................................................................... 

WEIR COEFFICIENT 
EMBANKMENT TOP WIDTH (FT) 

***** USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. 

1 
(FT) 
0.00 

(FT) 
1594.00 

2 21.00 1592.93 
3 74.00 1592.21 
4 131.00 1594.00 ............................................................................... ............................................................................... 

Page 4 



PRELIMINARY DETAILED COST ESTIMATE - 30% 
Contract No.: FCDMC 94-16 
Project Name: FOUNTAIN HILLS ADMP 
Project Location: Fountain Hills, Arizona 

Saguaro Boulevard 8 Ashbrook Wash 
ADMP- 03, Alternate 2: Remove Existing 360"  CMP, Install 5-8'x5'x84' CBC 

Sub-Total $151,479 j 
Engineering and Contingencies (1 5%) $22,720 ! 
TOTAL $174,199 i 

TOTAL FUNDING REQUIRED FOR ALTERNATIVE $175.000 



I-Bm-263-HOO 

NOTE: .- 
/, PROPERTY LINES AND EXISTING U T i U n  INFORMATION 

WERE LOCAlED FROM RECDRDEC PLAT MAPS AND 
AVAILABLE unuv MAPS. SURMY INFORMATION 
AND BLUE STAKE DATA WERE NOT OBTAINED. 

REMOVALS 

NEW CONSTRUCTION 

xxxx 

XXXX 
XXXX 

XXXX 

XXXX 
0 CURVE DATA TABLE XXXX 

No. A R L T 

1 N5S55'OO1 500.00' 487.97' 265.39' 

\ 

I I 

I I 
RMsK*I I B I I  ME 

FLOOD CONTROL DISTRICT 
OF ENGINEERING MARICOPA D M S I D N  COUNTY 

FOUNTAIN HILLS AOMP 
BAYFIELD DRIVE & ASHBROOK WASH 

PROJECT NO. 94-16 
1 DATE 
1 6/3/56 

PRELIMINARY 
NOT F04 

CONSTRUCTION 

.DR/IWN I C. JOY 1 6/3/56 
CHECKED I F. BROWN 1 6/3/56 
CEORGE Y S ~ O L  CWSULnNC ENGINEERS. INC. 

in mrOciotion With 

MKE ~ l o l E m ~ L m .  

PLAN S H E n  
bDMP 3 - UTERNATE 2 

SHEET OF 
1 2  





ADMP 4: Golden Eagle Boulevard / Ashbrook Wash 

I 
Ashrook Wash Culvert Inlet 

hok~bg Dow~st~am Tovards Golden Iag/e Bou/e~ard 

I 
Ashbrook Wash 

h h h g  @stream Towards Lo/& hg/e Bou/evard 



Job No.: ' iZ-?~q,oo~- l  
jab Name: Fw,ii-c %\\ r 

Initr. Dale 

Field Reconnaissance Sheet 

site NO.: &Ik Roadway: 6,\dc, F' at, \e bo&u&fr\ 

3. Ov Reason for Anal sir / Existing D e f l c ' e n ~  ~ * r a r %  
w c\m3 d u J e  ~ u \ u r r  c< ~ O O D  l u ,  Yb scree+ CLIF- L U* ~ C ~ V L L I M  DYOPP.~ \ I  n A ; c. '+*it I 

t o  -tRe wc. , l& I 

Design Constraints and Considerations: 

1) Available head, approximately: Upstream: 10-7 ft.  Downstream: b it 

2) Can the culvert be lowered: 

3) Is there any erosion visible: 

Upstream? Yes, - ft. No 
Downstream? Yes, - ft. @ No 

Upstream? a Yes. &it. No 
Downstream? Q+ Yes. #+ t: No 

Structure Modification Constraints: 

4) Utilities: 4,.~* \..A+ r-s A w n  L W ~ L  -\ e C Y R 4 4  W ~ S L  
kn Cud-cr : T V  U~P. E \ e ~ h ; ~ t  b a n e  
I s\% 

J 
c?va*.r *.)LI*L\ ~ L P ~ L *  &\A*- E ~ . l v  8Iudl 

6) Right-of-way: 

7) Miscellaneous field notes, comments, or design ideas:, . 
fYtc4 be ~ A Q  4s r.41-e r 

I 
A 3 \+ v\eedrc\* L c w n ~  

dto.w*4er CWP, n a + \ \ a \ e  h e e e .  S c u c (  \;*it, mc\r de 
CI orob\ervr .  



ALTERNATE 1 



1 A J ! - I S ( ~ ~ I ~  L J ~ L ,  + hd14 ~ . e c l q  6 1 ~ ~  @ - t r o t l ~  13a'c-4p) 
CURRENT DATE: 02-27-1997 J 

FILE DATE: 10-22-1996 
CURRENT TIME: 16:06:24 FILE NAME: FH04-#lX 

............................................................................... ............................................................................... 

.......................... ......................... FHWA CULVERT ANALYSIS .......................... ......................... 

.......................... . . . . . . . . . . . . . . . a * . . . . . . . .  .......................... HY-8, VERSION 4.3 ......................... 

............................................................................... ............................................................................... 

l C I  SITE DATA * I  CULVERT SHAPE, MATERIAL, INLET 

I L '  INLET OUTLET CULVERT I BARRELS 
I v I ELEV. ELEV. LENGTH 1 SHAPE SPAN RISE MANNING INLET 

(FT) (FT) I MATERIAL (FT) (FT) n TYPE 

' 1 11908.44 1906.16 138.02 ( 1 ICMP 10.00 9.00 .024 CONVENTIONAL 

( 2 11908.44 1906.16 138.02 1 2  CSP 10.00 10.00 .024 CONVENTIONAL 

............................................................................... ............................................................................... 
SUMMARY OF CULVERT FLOWS (CFS) FILE: FH04-#1X DATE: 10-22-1996 

ELEV (FT) TOTAL 1 2 
1908.44 0 0 0 
1911.13 207 5 4 152 
1912.45 413 108 305 
1913.54 620 159 459 
1914.44 827 213 612 
1914.67 ~ Q Y R  886 230 656 

5 6 ROADWAY ITR 
0 0 0 0 
0 0 0 5 
0 0 0 4 
0 0 0 3 
0 0 0 2 
0 0 0 3 

C O ~ C  lu5  irm : ( 0 - Y e q c o I C  I ( O D - ~ @ U C  o v t ( t e  f' c k7 0.40 f e r t  
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0 0 3 
0 0 2 
0 0 2 
0 0 3 
0 27 4 
0 OVERTOPPING 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: FH04-#1X DATE: 10-22-1996 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV(FT) ERROR( FT ) FLOW(CFS) ERROR ( CFS ) ERROR 
1908.44 0.00 0 0 0.00 
1911.13 -0.00 207 0 0.05 
1912.45 -0.00 413 0 0.04 
1913.54 -0.01 620 2 0.25 
1914.44 -0.01 827 2 0.23 
1914.67 -0.00 886 0 0.01 
1915.95 -0.00 1240 0 0.03 
1916.67 0.01 1447 -2 -0.11 
1917.43 0.00 1654 - 1 -0.08 
1918.23 0.00 1860 -0 -0.01 
1918.99 -0.00 2067 1 0.06 .............................................................................. ............................................................................... 

<l> TOLERANCE (FT) = 0.010 <2> TOLERANCE ( % )  = 1.000 ............................................................................... ............................................................................... 

CURRENT DATE: 02-27-1997 FILE DATE: 10-22-1996 
CURRENT TIME: 16:06:24 FILE NAME: FH04-#1X ............................................................................... ............................................................................... 

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 10 BY 9 ) ICMP ............................................................................... ............................................................................... 
DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (f~s) (ft) (f~s) (ft) ............................................................................... ............................................................................... 
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El. i n l e t  face  i n v e r t  1908.44 f t  El. o u t l e t  i nve r t  1906.16 f t  
El. i n l e t  t h r o a t  i n v e r t  0.00 f t  El. i n l e t  c r e s t  0.00 f t  ............................................................................... ............................................................................... 

***** SITE DATA ***** CULVERT INVERT ************** 
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1908.44 
OUTLET STATION (FT) 138.00 
OUTLET ELEVATION (FT) 1906.16 
NUMBER OF BARRELS 1 
SLOPE (V-FT/H-FT) 0.0165 
CULVERT LENGTH ALONG SLOPE (FT) 138.02 

***** CULVERT DATA SUMMARY ........................ 
BARREL SHAPE USER DEFINED 
BARREL SPAN 10.00 FT 
BARREL RISE 9.00 FT 
BARREL MATERIAL STEEL OR ALUMINUM 
BARRELMANNING'S N 0.024 FOR SIDES AND TOP 

0.018 FOR BOTTOM 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL MITERED 
INLET DEPRESSION NONE 

CURRENT DATE: 02-27-1997 
CURRENT TIME: 16:06:24 

FILE DATE: 10-22-1996 
FILE NAME: FH04-#1X 

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

COORDINATE 
NUMBER 

1 
2 

Y-TOP Y-BOTTOM 



FH04-# 1X. LST 

CURRENT DATE: 02-27-1997 FILE DATE: 10-22-1996 
CURRENT TIME: 1 6 : 0 6 : 2 4  FILE NAME: FHO4-#lX ............................................................................... ............................................................................... 

PERFORMANCE CURVE FOR CULVERT # 2  - 2  ( 1 0  BY 1 0  ) CSP .........e....,................................................................ ............................................................................... 
DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
( c f s )  ( f t )  ( f t )  ( f t )  <F4> ( f t )  ( f t )  ( f P s )  (ft) ( f t )  ............................................................................... ............................................................................... 

0  1 9 0 8 . 4 4  0 . 0 0  0 . 0 0  0-NF 0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 2 3  
1 5 2  1 9 1 1 . 1 4  2 . 7 0  2 . 7 0  1-S2n 1 . 6 8  2 . 0 1  8 . 5 7  1 . 6 8  5 . 1 4  3 . 1 5  
3 0 5  1 9 1 2 . 4 6  4 . 0 2  4 . 0 2  1-S2n 2 . 4 1  2 . 8 6  1 0 . 3 5  2 . 4 1  6 . 1 0  4 . 0 0  
4 5 9  1 9 1 3 . 5 4  5 . 1 0  5 . 1 0  1-S2n 3 . 0 2  3 .52  1 1 . 4 7  3 . 0 2  6 . 7 5  4 . 6 2  
6 1 2  1 9 1 4 . 4 4  6 .00  6 . 0 0  1-S2n 3 .49  4 . 1 2  1 2 . 4 9  3 . 4 9  7 . 2 4  5 . 1 0  
6 5 6  1 9 1 4 . 6 8  6 . 2 4  6 . 2 4  1-S2n 3 . 6 3  4 .26  1 2 . 7 2  3 . 6 3  7 . 3 7  5 . 2 3  
9 0 6  1 9 1 5 . 9 5  7 . 5 1  7 . 5 1  1-S2n 4 . 3 4  5 . 0 6  1 3 . 6 6  4 . 3 8  8 . 0 2  5 . 8 9  

1 0 5 3  1 9 1 6 . 6 7  8 . 2 3  8 . 2 3  1-S2n 4 . 7 3  5 . 4 6  1 4 . 2 4  4 . 7 7  8 . 3 7  6 . 2 1  
1 2 0 1  1 9 1 7 . 4 2  8 . 9 8  8 . 9 8  1-S2n 5 . 1 2  5 . 8 6  1 4 . 8 4  5 . 1 2  8 . 6 8  6 . 5 1  
1 3 5 1  1 9 1 8 . 2 3  9 . 7 9  9 .79  1-S2n 5 . 5 0  6 . 2 3  1 5 . 1 2  5 . 5 4  8 . 9 6  6 .79  
1 4 8 2  1 9 1 8 . 9 9  1 0 . 5 5  1 0 . 5 5  5-S2n 5 . 8 3  6 . 5 3  1 5 . 4 7  5 . 8 7  9 . 2 2  7 . 0 5  ............................................................................... ............................................................................... 

E l .  i n l e t  face i n v e r t  1 9 0 8 . 4 4  f t  E l .  o u t l e t  inver t  1 9 0 6 . 1 6  f t  
E l .  i n l e t  t h r o a t  i n v e r t  0 . 0 0  f t  E l .  i n l e t  crest 0 . 0 0  f t  ............................................................................... ............................... s..............................,................ 



**'A'** SITE DATA ***** CULVERT INVERT ************** 
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1908.44 
OUTLET STATION (FT) 138.00 
OUTLET ELEVATION (FT) 1906.16 
NUMBER OF BARRELS 2 
SLOPE (V-FT/H-FT) 0.0165 
CULVERT LENGTH ALONG SLOPE (FT) 138.02 

***** CULVERT DATA SUMMARY ........................ 
BARREL SHAPE CIRCULAR 
BARREL DIAMETER 10.00 FT 
BARREL MATERIAL CORRUGATED STEEL 
BARREL MANNING'S N 0.024 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL MITERED TO CONFORM TO SLOPE 
INLET DEPRESSION NONE 

"URRENT DATE: 02-27-1997 
JRRENT TIME: 16:06:24 

FILE DATE: 10-22-1996 
FILE NAME: FH04-#1X 

............................................................................... ............................................................................... 

.......................... ......................... .......................... TAILWATER ......................... 

............................................................................... ............................................................................... 

***** USER DEFINED CHANNEL CROSS-SECTION 
MAIN CHANNEL ONLY 
LEFT CHANNEL BOUNDARY 0 
RIGHT CHANNEL BOUNDARY 0 
MANNING N LEFT OVER BANK 0.000 
MANNING N MAIN CHANNEL 0.045 
MANNING N RIGHT OVER BAN 0.000 
SLOPE OF CHANNEL (FT/FT) 0.0154 

CROSS-SECTION X Y 
COORD . NO. (FT) (FT) 

1 0.00 1918.39 
2 6.00 1916.00 
3 17.00 1912.00 
4 35.00 1908.00 
5 40.00 1906.39 

FILE NAME: FH04TWE 
FILE DATE: 07-18-1996 
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******* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL 

FLOW 
(CFS) 
0.00 

206.70 
413.40 
620.10 
826.80 
886.00 

1240.20 
1446.90 
1653.60 
1860.30 
2067.00 

W.S.E. 
(FT) 

1906.39 
1909.31 
1910.16 
1910.78 
1911.26 
1911.39 
1912.05 
1912.37 
1912.67 
1912.95 
1913.21 

FROUDE 
NUMBER 
0.000 
0.756 
0.789 
0.809 
0.824 
0.827 
0.845 
0.854 
0.862 
0.868 
0.874 

DEPTH 
(FT) 
0.23 
3.15 
4.00 
4.62 
5.10 
5.23 
5.89 
6.21 
6.51 
6.79 
7.05 

VEL . 
(FPS) 
0.00 
5.14 
6.10 
6.75 
7.24 
7.37 
8.02 
8.37 
8.68 
8.96 
9.22 

SHEAR 
(PSF) 
0.00 
1.35 
1.74 
2.03 
2.26 
2.32 
2.63 
2.80 
2.96 
3.11 
3.25 

............................................................................... ............. L................................................................. 

.......................... .......................... ROADWAY OVERTOPPING DATA ......................... 

............................................................................... ............................................................................... 

WEIR COEFFICIENT 
EMBANKMENT TOP WIDTH (FT) 

***** USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD . NO. (FT) (FT) 

1 670.00 1920.40 
2 700.00 1919.85 
3 735.00 1918.60 
4 840.00 1919 .OO ............................................................................... ............................................................................... 
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PRELIMINARY DETAILED COST ESTIMATE - 30% 
Contract No.: FCDMC 94-16 
Project Name: FOUNTAIN HILLS ADMP 
Project Location Fountain Hills, Arizona 

Golden Eagle Boulevard B Hesperus Wash 
ADMP- 04, Alternate 1: Remove Existing 60" CMP, Install 3-12Wx136' CMPs 

Engineering and Contingencies (15%) 

TOTAL FUNDING REQUIRED FOR ALTERNATIVE $198,000 



PROPERTY UNES AND EXlSllNG U T I U M  INFORMATION 
WERE LOCATED FROM RECORDED PLAT MAPS AND 
AVAILABLE UTILIM MAPS. SURVEY INFORMATION 
AND K U E  STAKE DATA WERE NOT OBTAINED. 

REMOVALS 

NET CONSTRUCTION 

0 CURVE DATA TABLE 
NO. A 

1 N26'55'DOF 600.00' 2 8 1 . 8 7  143.59'  

2 N22'35'00' 600.00' 236.49' 119.80' 



REQUIREMENTS 
EXISTING CONDITION 0100= 1879 CFS (1995) 

FUTURE CONDITION 0100= 2067 CFS (BUILD OUT) 

CONSTRUCTION 



ALTERNATE 2 



Ashbrook Wash 6 Golden Eagle Blvd. (2-12'~8'~138' CBCs) 
CURRENT DATE: 10-09-1996 FILE  DATE: 10-09-1996 

~ . ....... . . ..., , ::.: : . . . . .. 
CURRENT TIME: 16:45:44 F I L E  N-: $.$$??;$%.$$ 

................................................................................ 

.......................... FHWA CULVERT ANALYSIS .......................... 

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

................................................................................ 
I C I S I T E  DATA I CULVERT SHAPE, MATERIAL, INLET I 
I  u (--------------------------)------------------------------------------------l 
I L I INLET OUTLET CULVERT I BARRELS I  
I V I  ELEV. ELEV. LENGTH I SHAPE SPAN R I S E  MANNING INLET I 
I  # I (FTI (FT)  ( F T )  I MATERIAL ( F T )  ( F T )  n TYPE I 
I  I_-------------------------I-I--------I------------------------I-----------l 
I 1 11909.34 1906.16 138.04 1 2 RCB 12.00 8.00 ,012 CONVENTIONAL I 
1 2  1 I I  
1 3 1  I I 
1 4 1  I  I  
1 5  1 I I  
1 6 1  I I ................................................................................ 

SUMMARY O F  CULVERT FLOWS (CFS)  

ELEV (FTI TOTAL 1 2 
1909.34 0 0 0 
1911.33 207 207 0 
1912.49 413 413 0 
1913.48 620 62 0 0 
1914.39 827 827 0 
1914.63 886 886 0 

F I L E :  

3 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

DATE: 10-09-1996 

6 ROADWAY I T R  
0 0 1 
0 0 1 

0 0 1 
0 0 1 
0 3 4  4  
0 OVERTOPPING 

................................................................................ 
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: FH04-#2 DATE: 10-09-1996 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV(FT)  ERROR (FTI  FLOW ( CFS I ERROR (CFS I ERROR 
1909.34 0.00 0 0 0.00 
1911.33 0.00 207 0 0.00 
1912.49 0.00 413 0 0.00 
1913.48 0.00 62 0 0 0.00 
1914.39 0.00 827 0 0.00 
1914.63 0.00 886 0 0.00 
1916.00 0.00 1240 0 0.00 
1916.76 0.00 1447 0 0.00 
1917.53 0.00 1654 0 0.00 
1918.33 0.00 1860 0 0.00 
1919.03 -0.00 2067 1 0.06 ................................................................................ 

<1> TOLEICANCE (FTI  = 0.010 <2> TOLERANCE ( % )  = 1.000 ................................................................................ 

Conclusions: 10-yr O.K.  100-yr overtops 5 01 43 -feet. J ?  



CURRENT DATE: 10-09-1996 
CURRENT TIME: 16 :45 :44  

/3 
FILE DATE: 10-09-1996 
FILE NAME: FH04-#2 

PERFORMANCE CURVE FOR CULVERT # 1 - 2 ( 1 2  BY 8 I RCB 
................................................................................ 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATE R 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cf.51 ( f t )  ( f t l  ( f t )  <F4> ( f t )  ( f t l  (fp.5) i f t )  (£PSI  ( f t )  

0 . 0 0  O-NF 
1 . 9 9  1-S2n 
3.15 1-S2n 
4 . 1 4  1-S2n 
5 . 0 5  1-S2n 
5 . 2 9  1-S2n 
6 . 6 6  1-S2n 
7 .42  1-S2n 
8 . 1 9  5 - s 2 n  
8 . 9 9  5-S2n 
9 .69  5 - s 2 n  

E l .  l n l e t  face l n v e r t  1 9 0 9 . 3 4  f t  E l .  o u t l e t  l n v e r t  1 9 0 6 . 1 6  f t  
E l .  l n l e t  t h r o a t  l n v e r t  0 . 0 0  f t  E l .  l n l e t  crest 0 . 0 0  f t  

***** SITE DATA CULVERT INVERT ************** 
INLET STATION (FT)  0 . 0 0  
INLET ELEVATION ( F T )  1 9 0 9 . 3 4  
OUTLET STATION (FT)  1 3 8 . 0 0  
OUTLET ELEVATION (FTI 1 9 0 6 . 1 6  
NUMBER OF BARRELS 2 
SLOPE (V-FT/H-FTI 0 . 0 2 3 0  
CULVERT LENGTH ALONG SLOPE (FTI 1 3 8 . 0 4  

-r*** CULVERT DATA ........................ 
BARREL SHAPE BOX 
BARREL SPAN 1 2 . 0 0  FT 
BARREL RISE 8 . 0 0  FT 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S N 0 . 0 1 2  
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (30-75 DEG. FLARE) 
INLET DEPRESSION NONE 



CURRENT DATE: 10-09-1996 
CURRENT TIME: 16:45:44 

/3 
FILE DATE: 10-09-1996 
FILE NAME: FH04-#2 

.......................... TAI LWATER .......................... 

***** USER DEFINED CHANNEL CROSS-SECTION 
MAIN CHANNEL ONLY 
LEFT CHANNEL BOUNDARY 0 
RIGHT CHANNEL BOUNDARY 0 
MANNING N LEFT OVER BANK 0.000 
MANNING N MAIN CHANNEL 0.045 
MANNING N RIGHT OVER BAN 0.000 
SLOPE OF CHANNEL (FT/FT) 0.0154 

FILE NAME: FH04TWE 
FILE DATE: 07-18-1996 

CROSS-SECTION 
COORD. NO. 

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

FLOW W. S .E. FROUDE DEPTH VEL. SHEAR 
(CFS (FT) NUMBER (FT) (FPS) (PSF) 
0.00 1906.39 0.000 0.23 0.00 0.00 

206.70 1909.31 0.756 3.15 5.14 1.35 
413.40 1910.16 0.789 4.00 6.10 1.74 
620.10 1910.78 0.809 4.62 6.75 2.03 
826.80 1911.26 0.824 5.10 7.24 2.26 
886.00 1911.39 0.827 5.23 7.37 2.32 
1240.20 1912.05 0.845 5.89 8.02 2.63 
1446.90 1912.37 0.854 6.21 8.37 2.80 
1653.60 1912.67 0.862 6.51 8.68 2.96 
1860.30 1912.95 0.868 6.79 8.96 3.11 
2067.00 1913.21 0.874 7.05 9.22 3.25 

................................................................................ 

.......................... ROADWAY OVERTOPPING DATA .......................... 

WEIR COEFFICIENT 2.67 
EMBANKMENT TOP WIDTH (FT) 84.00 

***** USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. (FT) (FTI 

1 670.00 1920.40 
2 700.00 1919.85 
3 735.00 1918.60 
4 840.00 1919.00 



PRELIMINARY DETAILED COST ESTIMATE - 30% 
Contract No.: FCDMC 94-16 
Project Name: FOUNTAIN HILLS ADMP 
Project Location: Fountain Hills, Arizona 

Golden Eagle Boulevard B Hesperus Wash 
ADMP- 04, Alternate 2: Remove Existing 1-60" CMP, Install 2-12'x8'x136' CBC 

TOTAL FUNDING REQUIRED FOR ALTERNATIVE 



NOTE. 
PROPERN UNES AND EXISTING UllUTY INFORMATION 
WERE LOCATED FROM RECORDED PLAT MAPS AND 
AVAILABLE UTILITY MAPS. SURMY INFORMATION 
AND BLUE STAKE DATA WERE NOT OBTAINED. 

REMOVALS 

xxxx 
xxxx 

XXXX 
xxxx 

N E R  CONSTRUCTION I 

XXXX 

XXXX 
xxxx 

XXXX 
xxxx 

xxx 

fl xxxx 
xxxxx 

xxxx 

XXXX 
M X X  

m amocmt#on ~8 th  
i 
i 

M K E u u u o u r m m v ~ ~ m  $ 
PLAN SHEET snin o: 5 

M M P  4 - &ERNATE 2 1 2 :  



REQUIREMENTS 
EXISTING CONDrilON 0100= 1879 CFS (1995) 

FUTURE CONDITION OlOD= 2067 CFS (BUILD OUT) 

. . . . . . . , 1908 
. . .  

. . . , . . . . E EXlmNG 1 - 60- CW . . .  - 12' x 6' x 136' CBC 

. . .  . . . . . . . . . . . . . . . . , . .  ~.~~ . . 



ADMP 5: Fountain Hills Boulevard 1 Balboa Wash 

Balboa Wash Culvert Outlet 
bokzbg @sham Bwards Pounlff~b fi2s &1/k~8rd 

Balboa Wash 
Look& &sIregm Ron hunlffh & .  Bou/emrd 



Site NO.: AbMP 5 

Job NO.: W-L\Q'I, ~ ‘ 4  Reconnatrmnce by 

Job Name: LV\+0.'" U.*!\5 
BfL m f b  

4&95C 
lnlk Dale 

Field Reconnaissance Sheet 

Roadway: L+P~* U\\\3 b v d .  

Reason for Analysis / 
IW -&ut ftwo& 
EKE#%% ~ v a  Clem n ~ e u  
O K C ~ ? + ~  W4,k -d ~ I J D  &we() 4imS KI~.I,$ Lo4 W ~ A &  ;b \ \e l to a - 2  

Design Constraints and Considerations: 
7' Pa 

1)  Available head, approximately: Upstream: -&?ft. Downstream: 2- ft. 

2) Can the culvert be lowered: 

3) Is there any erosion visible: 

Upstream? Yes, , ft. S No 
Downstream? P Yes, 2L ft. No 

Upstream? 8 Yes, &)ft. No 
Downstream? s Yes, il' ft. o No 

Structure Modification Constraints: 

4) utilities: %we< \;me$ ru+  GLrn,% A r  U)L*SL ,-.*A a\-' 
€ \ C . ~ * ; L . ~ ~ P . ~ C & F U ~  Ahwn \na% <,31rr 

eC 4 o.pL CL. s * -i* cn 
w e *  5r4e oG btrcef 

5) Structures: 

6) Right-of-way: 



ALTERNATE 1 



'alboa Wash & Fountain Hills Blvd. (6-54"x120' CMPs) 

CURRENT DATE: 02-28-1997 
CURRENT TIME: 09:33:35 

L 

FILE DATE: 10-09-1996 
FILE NAME: FH05-#1 

............................................................................... ............................................................................... 

.......................... ......................... FHWA CULVERT ANALYSIS ......................... .......................... 

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

............................................................................... ............................................................................... 

l C I  SITE DATA I CULVERT SHAPE, MATERIAL, INLET 

I L I INLET OUTLET CULVERT / BARRELS 
I V I ELEV. ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET 

(FT) (FT) I MATERIAL (FT) (FT) n TYPE 

I 1 11625.10 1624.10 120.00 1 4 CSP 
2 11625.40 1624.01 120.01 11CSP 

3 11625.09 1624.15 120.00 1 1 CSP 

4.50 4.50 .024 CONVENTIONAL 

4.50 4.50 .024 CONVENTIONAL 

4.50 4.50 ,024 CONVENTIONAL 

............................................................................... ............................................................................... 
S-Y OF CULVERT FLOWS (CFS) FILE: FH05-#1 DATE: 10-09-1996 

ELEV (FT) TOTAL 1 2 3 4 5 
1625.10 0 0 0 0 0 0 
1626.75 7 5 5 3 8 13 0 0 
1627.43 149 100 2 3 2 6 0 0 
1628.05 224 155 3 0 39 0 0 
1628.56 299 206 4 1 5 2 0 0 
1629.03 374 256 53 6 5 0 0 

6 ROADWAY ITR 
0 0 0 
0 0 3 
0 0 2 
0 0 3 
0 0 3 
0 0 3 



119 110 0 0 0 0 3 
126 124 0 0 0 0 2 
137 135 0 0 0 OVERTOPPING 

............................................................................... ............................................................................... 
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: FH05-#1 DATE: 10-09-1996 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV(FT) ERROR( FT) FLOW ( CFS ) ERROR(CFS) ERROR 
1625.10 0.00 0 0 0.00 
1626.75 -0.00 75 0 0.07 
1627.43 -0.01 149 1 0.49 
1628.05 0.00 224 -0 -0.05 
1628.56 -0.00 299 0 0.02 
1629.03 0.00 374 - 1 -0.29 
1629.28 0.01 417 - 1 -0.29 
1629.90 -0.01 523 1 0.20 
1630.35 0.00 598 -0 -0.07 
1631.33 0.00 672 -0 -0.00 
1632.04 0.00 747 -0 -0.07 .............................................................................. .............................................................................. 

<I> TOLERANCE (FT) = 0.010 <2> TOLERANCE ( % )  = 1.000 ............................................................................... ............................................................................... 

CURRENT DATE: 02-28-1997 FILE DATE: 10-09-1996 
CURRENT TIME: 09:33:35 FILE NAME: FH05-#1 ............................................................................... ............................................................................... 

PERFORMANCE CURVE FOR CULVERT # 1 - 4 ( 4.5 BY 4.5 ) CSP ............................................................................... ............................................................................... 
DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (fPs) (ft) (f~s) (ft) ............................................................................... ............................................................................... 

I 

0 1625.10 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0.00 -4.10 , 
53 1626.75 1.55 1.65 2-M2c 1.10 1.01 4.90 1.01 4.50-3.14 
100 1627.43 2.11 2.33 2-M2c 1.54 1.42 5.80 1.42 5.78 -2.63 
155 1628.05 2.70 2.95 2-M2c 1.97 1.79 6.57 1.79 6.67 -2.22 



El. inlet face invert 1625.10 ft El. outlet invert 1624.10 it 
El. inlet throat invert 0 .OO ft El. inlet crest 0.00 ft ............................................................................... ............................................................................... 

***** SITE DATA ***** CULVERT INVERT ************** 
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1625.10 
OUTLET STATION (FT) 120.00 
OUTLET ELEVATION (FT) 1624.10 
NUMBER OF BARRELS 4 
SLOPE (V-FT/H-FT) 0.0083 
CULVERT LENGTH ALONG SLOPE (FT) 120.00 

*****  CULVERT DATA SUMMARY 
BARREL SHAPE 
BARREL DIAMETER 
BARREL MATERIAL 
BARREL MANNING'S N 
INLET TYPE 
INLET EDGE AND WALL 
INLET DEPRESSION 

........................ 
CIRCULAR 
4.50 FT 

CORRUGATED STEEL 
0.024 
CONVENTIONAL 
THIN EDGE PROJECTING 
NONE 

CURRENT DATE: 02-28-1997 FILE DATE: 10-09-1996 
CURRENT TIME: 09:33:35 FILE NAME: FH05-#1 ............................................................................... ............................................................................... 

PERFORMANCE CURVE FOR CULVERT # 2 - 1 ( 4.5 BY 4.5 ) CSP .............................................................................. .............................................................................. 
DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (fps) (ft) (fP) (ft) ............................................................................... ............................................................................... 



1626.75 1.29 1.35 2-M2c 0.80 0.79 4.36 0.79 4.50-3.05 
1627.42 2.02 2.02 1-S2n 1.37 1.37 5.68 1.37 5.78-2.54 
1628.05 2.31 2.65 2-M2c 1.55 1.55 6.13 1.55 6.67 -2.13 

41 1628.57 2.78 3.17 2-M~c 1.86 1.84 6.71 1.84 6.75 -1.63 
53 1629.04 3.25 3.64 2-M2c 2.15 2.11 7.30 2.11 6.83 -1.25 
61 1629.29 3.53 3.89 2-M2c 2.33 2.27 7.59 2.27 6.91-1.08 
77 1629.89 4.14 4.49 2-M~c 2.70 2.56 8.27 2.56 7.15-0.72 
91 1630.35 4.70 4.95 2-M2c 3.04 2.80 8.80 2.80 7.31-0.51 
119 1631.32 5.92 5.85 2-M2c 3.90 3.21 9.83 3.21 7.47 -0.32 
126 1632.04 6.28 6.64 6-FFn 4.50 3.30 7.94 4.50 7.62 -0.15 ............................................................................... ............................................................................... 

El. inlet face invert 1625.40 ft El. outlet invert 1624.01 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft ............................................................................... ............................................................................... 

***** SITE DATA ***** CULVERT INVERT ************** 
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1625.40 
OUTLET STATION (FT) 120.00 
OUTLET ELEVATION (FT) 1624.01 
NUMBER OF BARRELS 1 
SLOPE (V-FT/H-FT) 0.0116 
CULVERT LENGTH ALONG SLOPE (FT) 120.01 

C * * *  CULVERT DATA SUMMARY ........................ 
BARREL SHAPE CIRCULAR 
BARREL DIAMETER 4.50 FT 
BARREL MATERIAL CORRUGATED STEEL 
BARREL MANNING'S N 0.024 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL THIN EDGE PROJECTING 
INLET DEPRESSION NONE 

CURRENT DATE: 02-28-1997 FILE DATE: 10-09-1996 
CURRENT TIME: 09:33:35 FILE NAME: FH05-#1 ............................................................................... ............................................................................... 

PERFORMANCE CURVE FOR CULVERT # 3 - 1 ( 4.5 BY 4.5 ) CSP ............................................................................... ............................................................................... 
DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) (ft) '(ft) (ft) <F4> (ft) (ft) (fps) (ft) (fps) (ft) 



El. i n l e t  face  i n v e r t  1625.09 f t  El. o u t l e t  i nve r t  1624.15 f t  
El. i n l e t  t h r o a t  i n v e r t  0.00 f t  El. i n l e t  crest 0.00 f t  ............................................................................... ............................................................................... 

***** SITE DATA ***** CULVERT INVERT ************** 
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1625.09 
OUTLET STATION (FT) 120.00 
OUTLET ELEVATION (FT) 1624.15 
NUMBER OF BARRELS 1 
SLOPE (V-FT/H-FT) 0.0078 
CULVERT LENGTH ALONG SLOPE (FT) 120.00 

A'**** CULVERT DATA SUMMARY ........................ 
BARREL SHAPE CIRCULAR 
BARREL DIAMETER 4.50 FT 
BARREL MATERIAL CORRUGATED STEEL 
BARREL MANNING'S N 0.024 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL THIN EDGE PROJECTING 
INLET DEPRESSION NONE 

CURRENT DATE: 02-28-1997 
CURRENT TIME: 09:33:35 

FILE DATE: 10-09-1996 
FILE NAME: FH05-$1 

.................................................. .......................... 1 ............................................................................... 

.......................... ......................... .......................... TAILWATER ......................... 
I ............................................................................... ............................................................................... 
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***** USER DEFINED CHANNEL CROSS-SECTION 
MAIN CHANNEL ONLY 
LEFT CHANNEL BOUNDARY 0 
RIGHT CHANNEL BOUNDARY 0 
MANNING N LEFT OVER BANK 0.000 
MANNING N MAIN CHANNEL 0.045 
MANNING N RIGHT OVER BAN 0.000 
SLOPE OF CHANNEL (FT/FT) 0.0220 

FILE NAME: FH05TW05 
FILE DATE: 07-08-1996 

CROSS-SECTION 
COORD. NO. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

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

FLOW 
( CFS ) 
0.00 

74.70 

W.S.E. FRQUDE 
(FT) NUMBER 

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

DEPTH 
(FT) 

-4.10 
-3.14 
-2.63 
-2.22 
-1.72 
-1.34 
-1.17 
-0.81 
-0.60 
-0.41 
-0.24 

VEL. 
(FPS 
0.00 
4.50 
5.78 
6.67 
6.75 
6.83 
6.91 
7.15 
7.31 
7.47 
7.62 

SHEAR 
(PSF) 
0.00 
1.21 
1.76 
2.18 
2.22 
2.26 
2.30 
2.42 
2.50 
2.59 
2.67 

............................................................................... ............................................................................... 

.......................... .......................... ROADWAY OVERTOPPING DATA ......................... 

............................................................................... ............................................................................... 

WEIR COEFFICIENT 
EMBANKMENT TOP WIDTH (FT) 

***** USER DEFINED ROADWAY PROFILE 
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CROSS-SECTION X Y 
COORD. NO. (FT) 

0.00 
(FT) 

1 1634.00 
2 12.00 1633.60 
3 42.00 1633.00 
4 82.00 1632.70 
5 116.00 1632.70 
6 136.00 1634.00 ............................................................................... ............................................................................... 

i 
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PRELIMINARY DETAILED COST ESTIMATE - 30% 
Contract No.: FCDMC 94-16 
Project Name: FOUNTAIN HILLS ADMP 
Project Location: Fountain Hills, Arizona 

Fountain Hills Boulevard & Balboa Wash 
ADMP- 05, Alternate 1: Install Additional 4-54"x120' CMPs 

Sub-Total 
Engineering and Contingencies (15%) 

TOTAL FUNDING REQUIRED FOR ALTERNATIVE $133,000 



CONTOUR I M E W  = 2 FT. 

NOTE: 
PROPERTY UNES AND EXISTING U T I U N  INFORMATION 
WERE LOCATED FROM RECORDED PLAT MAPS AN0 
AVAILABLE U n U N  MAPS. SURVEY INFORMATION 
AND BLUE STAKE DATA WERE NOT OBTAINED. 

REMOVALS 1 
XXXX 
xxxx 

XXXX 
xxxx 

NEW CONSTRUCTION 

XXXX 

XXXX 
xxxx 
xxxx 
xxxx 
XXXX 

XXXX 
xxxx 

LJ XXXX 

XXXX 
xxxx 

I ? !  I I I 

3 
CONSTRUCTION 

in o$,aciotim W i t h  

PLAN SHEET SHEm OF 12 
AOMP 5 - ALTERNATE 1 1 2 -  



REQUIREMENTS 
EXISTING W I T I O N  0 1 W -  721 CFS (1995) 
N N R E  CONOmON 0 1 W =  747 m (BUILD OUT) 



ALTERNATE 2 



'~lboa Wash & Fountain Hills Blvd. 12-54"x120' CMPs, 1-120nx145' CMP) 
1 

CURRENT DATE: 02-28-1997 
CURRENT TIME: 09:44:51 

FILE DATE: 10-09-1996 
FILE NAME: FH05-#2 

.............................................................................. ............................................................................... 
......................... .......................... FHWA CULVERT ANALYSIS ......................... .......................... 
......................... .......................... ......................... .......................... BY-8, VERSION 4.3 

............................................................................... ............................................................................... 
I C l  SITE DATA 1 CULVERT SHAPE, MATERIAL, INLET 

u (--------------------------(------------------------------------------------- 

L ( INLET OUTLET CULVERT ( BARRELS 

V ( ELEV. ELEV. LENGTH ( SHAPE SPAN RISE MANNING INLET 

# 1 (FT) (FT) (FT) ( MATERIAL (FT) (FT) n TYPE 

(---_----------------------(----------------------------------------------- 

1 (1619.48 1617.74 145.01 1 1 ICMP 
2 (1625.40 1624.01 120.01 1 1 CSP 

1 3 1625.09 1624.15 120.00 1 1 CSP 

10.00 9.00 .024 CONVENTIONAL 

4.50 4.50 .024 CONVENTIONAL 

4.50 4.50 .024 CONVENTIONAL 

............................................................................... ............................................................................... 
SUMMARY OF CULVERT FLOWS (CFS) FILE: FH05-#2 DATE: 10-09-1996 

ELEV (FT) TOTAL 1 2 3 4 
1620.00 0 0 0 0 0 
1622.37 75 74 0 0 0 
1623.87 149 149 0 0 0 
1625.28 224 224 0 0 0 
1626.34 299 289 2 8 0 

6 ROADWAY ITR 
0 0 0 
0 0 5 
0 0 4 
0 0 4 
C 0 3 



1629.01 598 479 53 64 0 0 0 0 2 
1629.60 672 522 69 81 0 0 0 0 2 
1630.19 loo Yk 747 563 8 7 97 0 0 0 0 3 
1632.70 988 716 137 135 0 0 0 OVERTOPPING ............................................................................... ............................................................................... 

............................................................................... ............................................................................... 
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: FH05-#2 DATE: 10-09-1996 

HEAD 
ELEV (FT) 
1620.00 

HEAD 
ERROR(FT) 

TOTAL 
FLOW ( CFS ) 

0 
75 
149 
224 
299 
374 
417 

FLOW 
ERROR(CFS) 

0 
0 

-0 
0 

-0 
1 

-1 

% FLOW 
ERROR 
0.00 
0.44 

-0.00 
0.05 

-0.13 
0.30 

-0.12 
1628.42 -0.00 523 0 0.09 
1629.01 -0.01 598 1 0.21 
1629.60 -0.00 672 0 0.05 
1630.19 0.00 747 -0 -0.00 ................................ ........................................... ............................................................................... 

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE ( % )  = 1.000 ............................................................................... ............................................................................... 

CURRENT DATE: 02-28-1997 FILE DATE: 10-09-1996 
CURRENT TIME: 09:44:51 FILE NAME: FH05-#2 ............................................................................... ............................................................................... 

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 10 BY 9 ) ICMP ............................................................................... .........&...........................................,.......................,. 
DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (fps) (ft) (fPs) (ft) ............................................................................... .............................................................................. 
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2 2 4  1 6 2 5 . 2 8  5 .80  5 . 8 0  1-S2n 2 . 7 3  2 . 9 4  9 . 9 9  2 . 7 3  6 . 6 7  4 . 1 4  
2 8 9  1 6 2 6 . 3 5  6 . 8 7  6 . 8 7  1-S2n 3 . 1 9  3 . 4 4  1 0 . 7 7  3 . 1 9  6 .75  4 . 6 4  
340  1 6 2 7 . 1 1  7 . 6 3  7 .63  1-S2n 3 . 5 5  3 . 7 9  1 1 . 2 2  3 . 5 5  6 . 8 3  5 . 0 2  
367  1 6 2 7 . 4 9  8 . 0 1  8.01 1-S2n 3 . 7 3  3 . 9 6  1 1 . 4 6  3 . 7 3  6 . 9 1  5 . 1 9  
436  1 6 2 8 . 4 2  8 . 9 4  8 . 9 4  1-S2n 4 . 1 6  4 .39  1 1 . 9 9  4 . 1 6  7 . 1 5  5.55 
479 1 6 2 9 . 0 1  9 . 5 3  9 . 5 3  5-S2n 4 . 4 4  4 . 6 4  1 2 . 2 7  4 . 4 4  7 . 3 1  5 . 7 6  
5 2 2  1 6 2 9 . 6 0  1 0 . 1 2  1 0 . 1 2  5-S2n 4 . 7 1  4 . 8 6  1 2 . 5 3  4 . 7 1  7 . 4 7  5 . 9 5  
5 6 3  1 6 3 0 . 1 8  1 0 . 7 0  1 0 . 7 0  5-S2n 4 . 9 7  5 . 0 8  1 2 . 7 5  4 . 9 7  7 .62  6 . 1 2  ............................................................................... ............................................................................... 

E l .  i n l e t  face inver t  1 6 1 9 . 4 8  f t  E l .  o u t l e t  inver t  1 6 1 7 . 7 4  f t  
E l .  i n l e t  t h r o a t  invert  0 . 0 0  f t  E l .  i n l e t  crest 0 .00  f t  ............................................................................... ............................................................................... 

***** SITE DATA ***** CULVERT INVERT ************** 
INLET STATION (FT)  0 . 0 0  
INLET ELEVATION ( F T )  1 6 1 9 . 4 8  
OUTLET STATION ( F T )  1 4 5 . 0 0  
OUTLET ELEVATION (FT)  1 6 1 7 . 7 4  
NUMBER OF BARRELS I 
SLOPE (V-FT/H-FT) 0 . 0 1 2 0  
CULVERT LENGTH ALONG SLOPE ( F T )  1 4 5 . 0 1  

***** CULVERT DATA SUMMARY 
BARREL SHAPE 
BARREL SPAN 
BARREL RISE 
BARREL MATERIAL 
BARREL MANNING'S N 

INLET TYPE 
INLET EDGE AND WALL 
INLET DEPRESSION 

* * * * * * * * * * * * * * * * * * * * * * * A  

USER DEFINED 
1 0 . 0 0  FT 

9 . 0 0  FT 
STEEL OR ALUMINUM 
0 .024  FOR SIDES AND TOP 
0 . 0 1 8  FOR BOTTOM 

CONVENTIONAL 
THIN EDGE PROJECTING 
NONE 

CURRENT DATE: 02-28-1997 
CURRENT TIME: 09 :44 :51  

FILE DATE: 10-09-1996 
FILE NAME: FH05-#2 

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

COORDINATE X Y-TOP Y-BOTTOM 
NUMBER (FT)  (FT)  

1 
(FT)  

0 .00  5 . 0 0  5 . 0 0  

P a g e  3 



CURRENT DATE: 02-28-1997 FILE DATE: 10-09-1996 
CURRENT TIME: 09 :44 :51  FILE NAME: FH05-#2 .............................................................................. .............................................................................. 

PERFORMANCE CURVE FOR CULVERT # 2  - 1 ( 4 .5  BY 4 . 5  ) CSP ............................................................................... ............................................................................... 
DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
( c f s )  ( f t )  ( f t )  ( f t )  <F4> ( f t )  (f t )  ( f p s )  ( f t )  (£PSI  ( f t )  ............................................................................... ............................................................................... 

0  1625 .40  0 .00 0 .00 0-NF 0.00 0 . 0 0  0.00 0 . 0 0  0 . 0 0  - 4 . 0 1  
0  1 6 2 5 . 4 0  0 .00 0 .00  0-NF 0 . 0 0  0 . 0 0  0.00 0 . 0 0  4 . 5 0  -3.05 
0  1625 .40  0 . 0 0  0 . 0 0  0-NF 0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  5 .78  -2.54 
0  1 6 2 5 . 4 0  0 . 0 0  0 . 0 0  0-NF 0.00 0 . 0 0  0 .00 0.00 6 .67  -2.13 
2  1 6 2 6 . 3 5  0 . 9 5  0 .64 2-M~c 0 .43  0 . 4 0  2 . 8 3  0 . 4 0  6 . 7 5  -1 .63  

1 3  1 6 2 7 . 1 2  1 . 5 4  1 . 7 2  2-M2c 1 . 0 1  1 . 0 1  4 .90  1 . 0 1  6 . 8 3  -1.25 
24  1 6 2 7 . 4 5  2 . 0 5  2 . 0 5  1-S2n 1 . 3 8  1 . 3 8  5 .72  1 . 3 8  6 . 9 1  -1.08 I 

3 8  1 6 2 8 . 4 3  2 .66  3 . 0 3  2-M~c 1 . 7 8  1 . 7 7  6 . 5 4  1 . 7 7  7 . 1 5 - 0 . 7 2  
53 1 6 2 9 . 0 2  3 .24  3 . 6 2  2-M2c 2 . 1 4  2 . 1 0  7 . 2 8  2 . 1 0  7 . 3 1  -0 .51  
69 1629 .60  3 .84 4 . 2 0  2-M2c 2.52 2 . 4 1  7 .96  2 . 4 1  7 . 4 7  -0.32 
87 1 6 3 0 . 1 8  4 . 5 1  4 . 7 8  2-M2c 2 .92 2 . 7 3  8 .60  2 .73  7 .62  -0.15 ............................................................................... ............................................................................... 

E l ,  i n l e t  face i n v e r t  1625.40 f t  E l .  o u t l e t  i nve r t  1 6 2 4 . 0 1  f t  
E l .  i n l e t  t h r o a t  inver t  0 .00 f t  E l .  i n l e t  crest 0 . 0 0  f t  

P a g e  4  



***** SITE DATA ***** CULVERT INVERT ************** 
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1625.40 
OUTLET STATION (FT) 120.00 
OUTLET ELEVATION (FT) 1624.01 
NUMBER OF BARRELS 1 
SLOPE (V-FT/H-FT) 
CULVERT LENGTH ALONG SLOPE (FT) 

***** CULVERT DATA SUMMARY 
BARREL SHAPE 
BARREL DIAMETER 
BARREL MATERIAL 
BARREL MANNING'S N 
INLET TYPE 
INLET EDGE AND WALL 
INLET DEPRESSION 

........................ 
CIRCULAR 

4.50 FT 
CORRUGATED STEEL 
0.024 
CONVENTIONAL 
THIN EDGE PROJECTING 
NONE 

lURRENT DATE: 02-28-1997 FILE DATE: 10-09-1996 
CURRENT TIME: 09:44:51 FILE NAME: FHO5-#2 ............................................................................... ............................................................................... 

PERFORMANCE CURVE FOR CULVERT # 3 - 1 ( 4.5 BY 4.5 ) CSP ............................................................................... ............................................................................... 
DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (fps) (ft) (fPs) (ft) ............................................................................... ............................................................................... 

0 1625.09 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0.00 -4.15 
0 1625.09 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 4.50 -3.19 
0 1625.09 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 5.78 -2.68 
0 1625.92 0.83 0.00 2-M2c 0.00 0.00 0.00 0.00 6.67-2.27 
8 1626.35 1.26 1.25 2-M2c 0.86 0.75 4.30 0.75 6.75 -1.77 
19 1627.11 1.84 2.02 2-M2c 1.37 1.23 5.40 1.23 6.83-1.39 
27 1627.49 2.19 2.40 2-M2c 1.63 1.47 5.94 1.47 6.91-1.22 
49 1628.43 3.08 3.34 2-M~c 2.29 2.00 7.09 2.00 7.15 -0.86 
64 1629.02 3.66 3.93 2-M2c 2.72 2.32 7.74 2.32 7.31-0.65 
81 1629.59 4.28 4.50 2-M2c 3.20 2.62 8.38 2.62 7.47-0.46 
97 1630.18 4.93 5.09 2-M2c 3.84 2.88 9.02 2.88 7.62 -0.29 ............................................................................... ............................................................................... 
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El. i n l e t  f ace  i n v e r t  1625.09 f t  El. o u t l e t  inver t  1624.15 f t  
El. i n l e t  t h roa t  i n v e r t  0.00 f t  E l .  i n l e t  crest 0.00 f t  ............................................................................... ............................................................................... 

***** SITE DATA 'k**** CULVERT INVERT ************** 
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1625.09 
OUTLET STATION (FT) 120.00 
OUTLET ELEVATION (FT) 1624.15 
NUMBER OF BARRELS 1 
SLOPE (V-FT/H-FT) 0.0078 
CULVERT LENGTH ALONG SLOPE (FT) 120.00 

BARREL SHAPE CIRCULAR 
BARREL DIAMETER 4.50 FT 
BARREL MATERIAL CORRUGATED STEEL 
BARREL MANNING ' S N 0 .024 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL THIN EDGE PROJECTING 
INLET DEPRESSION NONE 

CURRENT DATE: 02-28-1997 
CURRENT TIME: 09:44:51 

FILE DATE: 10-09-1996 
FILE NAME: FH05-#2 

............................................................................... ............................................................................... 

.......................... ......................... .......................... TAILWATER ......................... , 

............................................................................... 1 ............................................................................... 

***** USER DEFINED CHANNEL CROSS-SECTION 
MAIN CHANNEL ONLY 
LEFT CHANNEL BOUNDARY 0 
RIGHT CHANNEL BOUNDARY 0 
MANNING N LEFT OVER BANK 0.000 
MANNING N MAIN CHANNEL 0.045 
MANNING N RIGHT OVER BAN 0.000 
SLOPE OF CHANNEL (FT/FT) 0.0220 

FILE NAME: FH05TW05 
FILE DATE: 07-08-1996 

CROSS-SECTION X Y 
COORD. NO. (FT) (FT) 

1 0.00 1633.90 
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******* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL 

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
(CFS) (FT) NUMBER (FT) (FPS) (PSF) 
0.00 1620.00 0.000 2.26 0.00 0.00 

74.70 1620.96 0.818 3.22 4.50 1.21 
149.40 1621.47 0.859 3.73 5.78 1.76 
224.10 1621.88 0.880 4.14 6.67 2.18 
298.80 1622.38 0.891 4.64 6.75 2.22 
373.50 1622.76 0.901 5.02 6.83 2.26 
417 .OO 1622.93 0.906 5.19 6.91 2.30 
522.90 1623.29 0.918 5.55 7.15 2.42 
597.60 1623.50 0.925 5.76 7.31 2.50 
672.30 1623.69 0.932 5.95 7.47 2.59 
747.00 1623.86 0.938 6.12 7.62 2.67 

........ ......... ...................................................................... 
.......................... .......................... ROADWAY OVERTOPPING DATA ......................... 

............................................................................... ............................................................................. 

WEIR COEFFICIENT 
EMBANKMENT TOP WIDTH (FT) 

***** USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD . NO. (FT) (FT) 

1 0.00 1634.00 
2 12.00 1633.60 
3 42.00 1633.00 
4 82.00 1632.70 
5 116.00 1632.70 
6 136.00 1634.00 ............................................................................... ............................................................................... 
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PRELIMINARY DETAILED COST ESTIMATE - 30% 
Contract No.: FCDMC 94-16 
Project Name: FOUNTAIN HILLS ADMP 
Project Location: Fountain Hills, Arizona 

Fountain Hills Boulevard & Balboa Wash 
ADMP- 05, Alternate 2: Install I-120"x145' CMP 

Sub-Total 
Engineering and Contingencies (15%) 
TOTAL 

11 

TOTAL FUNDING REQUIRED FOR ALTERNATIVE $132,000 



NOTE 
PROPERTY UNES AND EXISnNG UnUTY INFORMAnON 
WERE LOCATED FROM RECORDED PLAT MAPS AND 
AVAILABLE UTILITY MAPS. SURMY INFORMATlON 
AND BLUE STAKE DATA WERE NOT OBTAINEC 

CONTOUR INTERVN = 2 fi. 

REMOVALS 

XXXX 
XXXX 

pJ XXXX 
xxxx 

NEW CONSTRUCTION 

XXXX 

XXXX 
XXXX 

!TJ XXXX 
XXXX 

XXXX 

xxxx 
xxxx 

pTJ XXXX 

XXXX 
xxxx 

in a..ociotion with 

PLAN SHEET 
MMP 5 - *LTERNATE 2 



REQUIREMENTS 
EXISTING CONDITION QlOO= 721 CFS (1995) 

W R E  CONDMON 0100- 747 CFS (BUILD OUT) 



ALTERNATE 3 



7a lboa  Wash & F o u n t a i n  H i l l s  B l v d -  (2 -12O0x150 '  CMPs) 
1 

CURRENT DATE: 02-28-1997 
CURRENT TIME: 10 :06 :15  

FILE DATE: 10-09-1996 
FILE NAME: FH05-#3 

.......................... ......................... FHWA CULVERT ANALYSIS .......................... ......................... 

.......................... ......................... .......................... HY-8, VERSION 4 . 3  ......................... 

............................................................................... ............................................................................... 
i c I S ITE  DATA I CULVERT SHAPE, MATERIAL, INLET 

I L I INLET OUTLET CULVERT I BARRELS 

V 1 ELEV. ELEV. LENGTH I SHAPE 

# I ( FT)  ( F T )  ( F T )  I MATERIAL 

SPAN RISE MANNING INLET 

(FT)  ( F T )  n TYPE 

1 1 1 6 2 0 . 8 8  1 6 1 9 . 8 8  1 5 0 . 0 0  1 1 ICMP 

2 ( 1 6 1 9 . 8 8  1 6 1 8 . 8 8  1 5 0 . 0 0  ( 1 CSP 

1 0 . 0 0  9 .00  . 0 2 4  CONVENTIONAL 

1 0 . 0 0  1 0 . 0 0  . 0 2 4  CONVENTIONAL 

............................................................................... ............................................................................... 
SUMMARY OF CULVERT FLOWS (CFS) FILE: FH05-#3 DATE: 10-09-1996 , 

ELEV ( F T )  TOTAL 1 2 3 4 
1 6 2 0 . 8 8  0 0 0 0 0 
1 6 2 2 . 4 8  7 5  30  4 5 0 0 
1 6 2 3 . 4 2  1 4 9  5 9 9 0  0 0 
1 6 2 4 . 1 9  2 2 4  9 3  1 3 1  0 0 
1 6 2 4 . 8 8  2 9 9  1 2 6  1 7 2  0 0 

6 ROADWAY ITR 
0 0 0 1  
0 0 4 
0 
0 0 2  1 
C 0 3 '  
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19 100 YR 747 317 431 0 0 0 0 0 3 
1632.70 1416 634 781 0 0 0 0 OVERTOPPING 

............................................................................... ............................................................................... 
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: FH05-#3 DATE: 10-09-1996 

HEAD HEAD TOTAL 
FLOW (CFS ) 

0 

FLOW % FLOW 
ERROR 
0.00 
0.10 
0.17 

1624.19 -0.00 224 0 0.11 
1624.88 -0.01 299 1 0.26 
1625.49 -0.00 374 1 0.14 
1625.85 0.00 417 -0 -0.00 
1626.67 -0.00 523 0 0.02 
1627.19 -0.01 598 1 0.23 
1627.70 -0.00 672 0 0.01 
1628.19 0.01 747 -1 -0.17 .............................................................................. .............................................................................. 

<I> TOLERANCE (FT) = 0.010 <2> TOLERANCE ( % )  = 1.000 ............................................................................... ............................................................................... 

CURRENT DATE: 02-28-1997 FILE DATE: 10-09-1996 
CURRENT TIME: 10:06:15 FILE NAME: FH05-#3 ............................................................................... ............................................................................... 

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 10 BY 9 ) ICMP ............................................................................... ............................................................................... 
DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) (ft) ift) (ft) <F4> (ft) (ft) (fps) (ft) ( f ~ s )  (ft) ............................................................................... .............................................................................. 

I 
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93 1624.19 3.31 2.81 3-Mlt 1.90 1.73 5.90 2.00 6.67 2.00 
126 1624.88 4.00 3.39 3-Mlt 2.28 2.07 6.21 2.50 6.75 2.50 
160 1625.50 4.62 3.92 3-Mlt 2.66 2.39 6.71 2.88 6.83 2.88 
178 1625.86 4.98 4.18 3-Mlt 2.84 2.56 6.97 3.05 6.91 3.05 
222 1626.67 5.79 4.77 3-Mlt 3.25 2.92 7.64 3.41 7.15 3.41 
252 1627.19 6.31 5.16 3-Mlt 3.54 3.16 8.14 3.62 7.31 3.62 
284 1627.70 6.82 5.55 3-M2t 3.82 3.41 8.65 3.81 7.47 3.81 
317 1628.20 7.32 5.93 3-M2t 4.10 3.65 9.16 3.98 7.62 3.98 ............................................................................... ............................................................................... 

El. inlet face invert 1620.88 ft El. outlet invert 1619.88 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft ............................................................................... ............................................................................... 

***** SITE DATA ***** CULVERT INVERT ************** 
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1620.88 
OUTLET STATION (FT) 150.00 
OUTLET ELEVATION (FT) 1619.88 
NUMBER OF BARRELS 1 
SLOPE (V-FT/H-FT) 0.0067 
CULVERT LENGTH ALONG SLOPE (FT) 150.00 

***** CULVERT DATA SUMMARY 
BARREL SHAPE 
BARREL SPAN 
BARREL RISE 
BARREL MATERIAL 
BARREL MANNING'S N 

INLET TYPE 
INLET EDGE AND WALL 
INLET DEPRESSION 

........................ 
USER DEFINED 
10.00 FT 
9.00 FT 

STEEL OR ALUMINUM 
0.024 FOR SIDES AND TOP 
0.018 FOR BOTTOM 
CONVENTIONAL 
THIN EDGE PROJECTING 
NONE 

CURRENT DATE: 02-28-1997 
CURRENT TIME: 10:06:15 

FILE DATE: 10-09-1996 
FILE NAME: FH05-#3 

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

COORDINATE X Y-TOP Y-BOTTOM 
NUMBER (FT) (FT) (FT) 

1 0.00 5.00 5.00 
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CURRENT DATE: 02-28-1997 FILE DATE: 10-09-1996 
CURRENT TIME: 10:06:15 FILE NAME: FH05-#3 ............................................................................... ............................................................................... 

PERFORMANCE CURVE FOR CULVERT # 2 - 1 ( 10 BY 10 ) CSP ............................................................................... ............................................................................... 
DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (f~s) (ft) (fps) (ft) ..................................*............................................ ............................................................................... 

0 1620.00 0.00 0.12 0-NF 0.00 0.00 0.00 0.00 0.00 1.12 
45 1622.49 2.61 2.42 3-Mlt 1.60 1.45 3.74 2.08 4.50 2.08 
90 1623.41 3.35 3.53 3-Mlt 2.33 2.17 5.57 2.59 5.78 2.59 
131 1624.20 3.96 4.32 3-Mlt 2.85 2.62 6.63 3.00 6.67 3.00 
172 1624.88 4.53 5.00 3-Mlt 3.27 3.05 6.99 3.50 6.75 3.50 
213 1625.49 5.08 5.61 3-Mlt 3.67 3.39 7.57 3.88 6.83 3.88 
239 1625.85 5.42 5.97 3-Mlt 3.92 3.60 8.00 4.05 6.91 4.05 
301 1626.66 6.19 6.78 3-H2t 4.45 4.09 9.00 4.41 7.15 4.41 
344 1627.19 6.69 7.31 3-M2t 4.81 4.37 9.70 4.62 7.31 4.62 
388 1627.70 7.20 7.82 3-M2t 5.17 4.65 10.38 4.81 7.47 4.81 
431 1628.19 7.69 8.31 3-M2t 5.51 4.93 11.03 4.98 7.62 4.98 ............................................................................... ............................................................................... 

El. inlet face invert 1619.88 ft El. outlet invert 1618.88 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 
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***** SITE DATA ***** CULVERT INVERT ************** 
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1619.88 
OUTLET STATION (FT) 150.00 
OUTLET ELEVATION (FT) 1618.88 
NUMBER OF BARRELS 1 
SLOPE (V-FT/H-FT) 0.0067 
CULVERT LENGTH ALONG SLOPE (FT) 150.00 

***** CULVERT DATA SUMMARY 
BARREL SHAPE 
BARREL DIAMETER 
BARREL MATERIAL 
BARREL MANNING'S N 
INLET TYPE 
INLET EDGE AND WALL 
INLET DEPRESSION 

........................ 
CIRCULAR 
10.00 FT 
CORRUGATED STEEL 
0.024 
CONVENTIONAL 
THIN EDGE PROJECTING 
NONE 

URRENT DATE: 02-28-1997 
CURRENT TIME: 10:06:15 

FILE DATE: 10-09-1996 
FILE NAME: FH05-#3 

............................................................................... ............................................................................... 

.......................... ......................... .......................... TAILWATER ......................... 

............................................................................... ............................................................................... 

***** USER DEFINED CHANNEL CROSS-SECTION 
MAIN CHANNEL ONLY 
LEFT CHANNEL BOUNDARY 0 
RIGHT CHANNEL BOUNDARY 0 
MANNING N LEFT OVER BANK 0.000 
MANNING N MAIN CHANNEL 0.045 
MANNING N RIGHT OVER BAN 0.000 
SLOPE OF CHANNEL (FT/FT) 0.0220 

CROSS-SECTION X Y 
COORD . NO. (FT) (FT) 

1 0.00 1633.90 
2 10.00 1630.00 
3 20.00 1626.00 
4 40.00 1624.00 
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FILE NAME: FH05TW05 
FILE DATE: 07-08-1996 



"****** UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL 

FLOW 
(CFS) 
0.00 

74.70 
149.40 
224.10 
298.80 
373.50 
417.00 
522.90 
597.60 
672.30 
747.00 

W.S.E. 
(FT) 

1620.00 
1620.96 
1621.47 

FROUDE 
NUMBER 
0.000 
0.818 
0.859 
0.880 
0.891 
0.901 
0.906 
0.918 
0.925 
0.932 
0.938 

DEPTH 
(FT) 
0.12 
1.08 
1.59 
2.00 
2.50 
2.88 
3.05 
3.41 
3.62 
3.81 
3.98 

VEL. 
(FPS) 
0.00 
4.50 
5.78 
6.67 
6.75 
6.83 
6.91 
7.15 
7.31 
7.47 
7.62 

SHEAR 

................................................................................ ............................................................................... 

.......................... .......................... ROADWAY OVERTOPPING DATA ......................... 

............................................................................... ............................................................................... 

WEIR COEFFICIENT 
EMBANKMENT TOP WIDTH (FT) 

=**** USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. (FT) (FT) 

1 0.00 1634.00 
2 12.00 1633.60 
3 42.00 1633.00 
4 82.00 1632.70 
5 116.00 1632.70 
6 136.00 1634.00 ............................................................................... ................................................................................ 

i 



PRELIMINARY DETAILED COST ESTIMATE - 30% 
Contract No.: FCDMC 94-16 
Project Name: FOUNTAIN HILLS ADMP 
Project Location: Fountain Hills, Arizona 

Fountain Hills Boulevard & Balboa Wash 
ADMP- 05, Alternate 3: Remove Existing 2-54" CMPs, Install 2-120"x150' CMPs 

ITEM NO. 
UNlT 

ITEM DESCRIPTION 
I 

UNIT PRICE QUANTITY AMOUNT 
I 

Sub-Total 
Engineering and Contingencies (1 5%) 
TOTAL 

TOTAL FUNDING REQUIRED FOR ALTERNATIVE $190,000 



- -  

PROPERTY UNES AND EXISTING UTlUTY INFORMAnON 
WERE LOCAlEE FROM RECORDED PLAT MAPS AND 
AVAILABLE U n U N  MAPS. SURMY INFORMATION 
AN0 BLUE STAKE DATA WERE NOT OBTAINED. 

REMOVALS 

NEW CONSTRUCTION 

CONTOUR INTERVAL = 2 Fi. 

NO. A 
1 NIS1O'OO1 500.00' 132.35' 66.57' 

2 N13'30'03" 500.00' 117.82' 59.18' 

3 N18'37'00' 100.00' 32.49' 16.39' 

4 NOT57'0Om 2000.00' 265.87' 133.13' 



1-602-7B3-1100 
1-BW-Sbl[B-IT 

REQUIREMENTS 
EXISTING CDNDmW 410O- 721 CFS (1985) 

F W R E  CONDmON Q100- 747 CFS (BUILD OUT) 



ADMP 6: Boulder Drive / Hesperus Wash 

vert Outlet 

1 
Hesperus Wash 





ALTERNATE 1 



H.spwWl u/qh + b. . Idv  o r i v c  ( 3 -  & o l ' &  1 6 ~ ' ~ f i d  1 

CURRENT DATE: 02-28-1997 F I L E  DATE: 10-09-1996 
CURRENT TIME: 10:59:43 F I L E  NAME: FH06-81 

............................................................................... ............................................................................... 

.......................... ......................... FHWA CULVERT ANALYSIS .......................... ......................... 

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

............................................................................... ............................................................................... 

I C I  
S I T E  DATA I CULVERT SHAPE, MATERIAL, INLET 

I L 1  INLET OUTLET CULVERT I BARRELS 

I V I ELEV. ELEV. LENGTH I SHAPE SPAN R I S E  MANNING INLET 

/ # I ( I T )  ( F T )  ( F T )  I MATERIAL ( F T )  ( F T )  n TYPE 

I 1 11778.23 1775.77 168.52 1 3 CSP 

2 1  
I 

3 1 
4 1 
5 1 
6 1  

5.00 5.00 .024 CONVENTIONAL 

............................................................................... ............................................................................... 
SUMMARY OF CULVERT FLOWS ( C F S )  F I L E :  FH06-#1 DATE: 10-09-1996 

ELEV ( F T )  TOTAL 1 2 3 
1778.23 0 0 0 0 
1779.91 5 0 5 0 0 0 
1780.59 100 100 0 0 
1781.19 150 150 0 0 
1781.74 200 200 0 0 
1782.28 250 250 0 0 

6 ROADWAY ITR 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
J 0 1 



1782.58 10 ' lR 278 278 0 0 0 0 0 0 1 
1783.36 349 349 0 0 0 0 0 0 1 
1784.31 399 399 0 0 0 0 0 0 1 
1784.72 449 449 0 0 0 0 0 0 1 
1785.29 \o" YK 499 499 0 0 0 0 0 0 1 
1789.30 691 691 0 0 0 0 0 OVERTOPPING ............................................................................... ............................................................................... 

............................................................................... ............................................................................... 
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: FH06-#1 DATE: 10-09-1996 

HEAD HEAD 
ERROR(FT) 

0.00 
0.00 

TOTAL 
FLOW(CFS ) 

0 
50 

FLOW 
ERROR ( CFS ) 

0 
0 

% FLOW 
ERROR 
0.00 
0.00 

1780.59 0.00 100 0 0.00 
1781.19 0.00 150 0 0.00 
1781.74 0.00 200 0 0.00 
1782.28 0.00 250 0 0.00 
1782.58 0.00 278 0 0.00 
1783.36 0.00 349 0 0.00 
1784.31 0.00 399 0 0.00 
1784.72 0.00 449 0 0.00 
1785.29 0.00 499 0 0.00 .............................................................................. .............................................................................. 

<I> TOLERANCE (FT) = 0.010 <2> TOLERANCE ( % )  = 1.000 
...........I......................... ............................................................................... 

CURRENT DATE: 02-28-1997 FILE DATE: 10-09-1996 
CURRENT TIME: 10:59:43 FILE NAME: FH06-#1 ............................................................................... ............................................................................... 

PERFORMANCE CURVE FOR CULVERT # 1 - 3 ( 5 BY 5 ) CSP ............................................................................... ................................................................................ 
DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 

1 
1 

(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (£PSI (ft) (f~s) (ft) 
............................................................................... 

1 

Page 2 



200 1781.74 3.51 3.51 1-S2n 2.16 2.29 8.18 2.16 5.16 -0.80 
250 1782.28 4.05 4.05 1-S2n 2.46 2.58 8.65 2.46 5.57 -0.61 
278 1782.58 4.35 4.35 1-S2n 2.62 2.72 8.88 2.62 5.78 -0.50 
349 1783.36 5.13 5.13 5-S2n 3.03 3.08 9.35 3.03 6.24-0.27 
399 1784.31 5.72 6.08 2-M2c 3.32 3.29 9.72 3.29 6.53 -0.11 
449 1784.72 6.36 6.49 2-M2c 3.64 3.51 10.18 3.51 6.78 0.04 
499 1785.29 7.06 6.89 2-M2c 3.99 3.68 10.75 3.68 7.01 0.17 ............................................................................... ............................................................................... 

El. inlet face invert 1778.23 ft El. outlet invert 1775.77 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

............................................................................... 

***** SITE DATA ***** CULVERT INVERT ************** 
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1778.23 
OUTLET STATION (FT) 168.50 
OUTLET ELEVATION (FT) 1775.77 . , - 

NUMBER OF BARRELS 3 
SLOPE (V-FT/H-FT) 0.0146 
CULVERT LENGTH ALONG SLOPE (FT) 168.52 

***** CULVERT DATA SUMMARY ........................ 
BARREL SHAPE CIRCULAR 
BARREL DIAMETER 5.00 FT 
BARREL MATERIAL CORRUGATED STEEL 
BARREL MANNING'S N 0.024 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL THIN EDGE PROJECTING 
INLET DEPRESSION NONE 

CURRENT DATE: 02-28-1997 
CURRENT TIME: 10:59:43 

FILE DATE: 10-09-1996 
FILE NAME: FH06-#1 

............................................................................... ............................................................................... 

.......................... ......................... .......................... TAILWATER ......................... 

............................................................................... ............................................................................... 

***** USER DEFINED CHANNEL CROSS-SECTION 
MAIN CHANNEL ONLY 
LEFT CHANNEL BOUNDARY 0 
RIGHT CHANNEL BOUNDARY 0 

FILE NAME: FH06TWE 
FILE DATE: 07-18-1996 
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MANNING N LEFT OVER BANK 
MANNING N MAIN CHANNEL 
MANNING N RIGHT OVER BAN 
SLOPE OF CHANNEL (FT/FT) 

CROSS-SECTION 
COORD . NO. 

1 
2 
3 
4 
5 
6 
7 
8 

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

FLOW W.S.E. FROUDE 
NUMBER 
0.000 

DEPTH 
(FT) 

-2.60 
-1.58 
-1.27 
-1.02 
-0.80 
-0.61 
-0.50 
-0.27 
-0.11 
0.04 
0.17 

VEL . 
(FPS) 
0.00 
3.15 
4.05 
4.67 
5.16 
5.57 
5.78 
6.24 
6.53 
6.78 
7.01 

SHEAR 
(PSF) 
0.00 
0.84 
1.22 
1.51 
1.76 
1.97 
2.09 
2.34 
2.50 
2.65 
2.78 

............................................................................... ............................................................................... 

.......................... .......................... ROADWAY OVERTOPPING DATA ......................... 

............................................................................... ............................................................................... 

WEIR COEFFICIENT 
EMBANKMENT TOP WIDTH (FT) 

***** USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. (FT) (FT) 

1 0.00 1790.00 
2 16.00 1789.77 
3 32.00 1789.30 I 

4 45.00 1789.70 
5 71.00 1790.00 ............................................................................... ..........,............*...............................,..................,.... 
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PRELIMINARY DETAILED COST ESTIMATE - 30% 
Contract No.: FCDMC 94-16 
Project Name: FOUNTAIN HILLS ADMP 
Project Location: Fountain Hills, Arizona 

Boulder Drive 8 Hesperus Wash 
ADMP- 06, Alternate 1: Install Additional 2-6OUxl70' CMPs 

Sub-Total $71,142 
Engineering and Contingencies (1 5%) $10,670 

TOTAL FUNDING REQUIRED FOR ALTERNATIVE $82,000 



PROPERTY UND AND EXISTING U n U M  INFORMATION 
WERE LOCATEC FROM RECORDED PLAT MAPS AND 
AVAILABLE U n U M  MAPS. SURMY INFORMAnON 
AND BLUE STAKE DATA WERE NOT OBTAINED. 

REMOVALS 

NEW CONSTRUCTION 

- - 

0 CURVE DATA TABLE 

1 N26'45'00. 500.00' 233.44' 116.89' 
2 NZJ'10'00" 600.00' 242.60' 122.98' 
3 NZCO0'00' 400.00' 167.55' 65.02' 

CONSTRUCTION 



. . . .  
. . . . . . . . . . . . . . . .  . . , . .  REQUIREMENTS 

EXlSnNG CONDITION 9100- 'K19 CFS (1995) 

FUNRE CONDITION 0 1 0 0 =  499 CFS (BUILD OUT) 
. . . .  . . . . . . .  . . . . . . .  

. . .  
. . . . . . . . . . . . . . . . . .  . . , . . . . . . . . . . . . . . . . . .  ................................................................................................. . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  . . . . .  . . . .  . . . .  . . . . .  . . .  .......................... :1m . . . .  . . . .  . . . . . . . . . . . . . . .  . . . .  . . . . . . . . . . . . . . .  .................................................................................... . . . . . . . . . . . . . . .  . . . . . . . . . . .  . . . .  . . , .  1 7 7 1 : : : : : : : : : : :  .............................................................. . . . . . . . . . . .  . . . . . . . . . . .  
. . . . . . . . . . . . . . .  . . . . .  
. . . . . . . . . .  . . .  . . . .  . . . . . . . . . .  . . .  . . . .  . . . . . . . . . .  . . . . . . . . . .  .......................................................... . . . . . . . . . .  

.................................................................. . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  .................................................................................... .................................................................. ......................................................................................................... . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . .  1 7 7 2 :  : : : . . . . . . . . . . . . .  
. . . . . . . .  . . . . . . . .  . . . . . . . . . . . . .  
. . , .  

. . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . .  

. . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . . . .  . . . . . . . . . . . . .  1 7 8 8 : ; . " " " . " '  . . . . . . . . . . .  

. . .  

. . . . . . . .  
. . . . . . . . . . . . . . . . . . .  

............................................................................................................. . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . .  ............................................................................................................... . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  I 

. . . . . . . . . . . . . . . . .  
I 

. . . . . . . . . . . . . . . . . . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  
I ,  

1 7 7 0 : : : : : : : : : : : : : : : : : : : : :  i , 
.............................................................................................................. . . . . . . . . . . . . . . . . . . . .  CONSTRUCTION $ 1  

2 8 

. . . . . . . . . . . . . . . . . . . . . . . .  1 .  
: I  



ALTERNATE 2 



CURRENT DATE: 02-28-1997 
CURRENT TIME: 13 :31 :55  

FILE DATE: 10-09-1996 
FILE NAME: FH06-#2 

............................................................................... ............................................................................... 

.......................... ......................... FHWA CULVERT ANALYSIS ......................... .......................... 

.......................... ......................... .......................... HY-8, VERSION 4 . 3  ......................... 

............................................................................... ............................................................................... 
SITE DATA 1 CULVERT SHAPE, MATERIAL, INLET 

I L 1 INLET OUTLET CULmRT 1 BmRELS 

I v I ELEV. ELEV. LENGTH ( SHAPE SPAN RISE MANNING INLET 

I Y I ( I T )  (FT) (FT) I MATERIAL (FT) ( F T )  n TYPE 

1 1  11776 .40  1 7 7 3 . 1 3  1 8 5 . 0 3  1 1  ICMP 1 0 . 0 0  9 .00  .024  CONVENTIONAL 

SUMMARY OF CULVERT FLOWS (CFS) FILE:  FH06-#2 

ELEV (FT)  TOTAL 1 2 3 4 
1 7 7 6 . 4 0  0 0 0 0 0 
1 7 7 8 . 9 6  5 0  5 0 0 0 0 
1 7 8 0 . 2 2  1 0 0  1 0 0  0 0 0 
1 7 8 1 . 3 2  1 5 0  1 5 0  0 0 0 
1 7 8 2 . 1 9  2 0 0  2 0 0  0 0 0 
1 7 8 2 . 9 0  250  250  0 0 0 

DATE: 10-09-1996 1 
I 
I 6 ROADWAY ITR , 

0 0 1 
o o 1 i 
0 0 I 
0 0 1 
0 

0 1 

\ 
0 1 '  

0 
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1786.02 l ~ - ~ k  499 499 0 0 0 0 0 0 1 
1789.70 695 695 0 0 0 0 0 OVERTOPPING 

......................................................... s......,.............. ............................................................................... 
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: FH06-#2 DATE: 10-09-1996 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV(FT) ERROR(FT) FLOW(CFS) ERROR(CFS) ERROR 
1776.40 0.00 0 0 0.00 
1778.96 0.00 5 0 0 0.00 
1780.22 0.00 100 0 0.00 
1781.32 0.00 150 0 0.00 
1782.19 0.00 200 0 0.00 
1782.90 0.00 250 0 0.00 
1783.26 0.00 278 0 0.00 
1784.09 0.00 349 0 0.00 
1784.68 0.00 399 0 0.00 
1785.31 0.00 449 0 0.00 
1786.02 0.00 499 0 0.00 .............................................................................. .............................................................................. 

<1> TOLERANCE (FT) = 0.010 ~ 2 2  TOLERANCE ( % )  = 1.000 ........... ................................................................... .............................................................................. 

CURRENT DATE: 02-28-1997 FILE DATE: 10-09-1996 
CURRENT TIME: 13:31:55 FILE NAME: FH06-#2 ............................................................................... ............................................................................... 

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 10 BY 9 ) ICMP ............................................................................... ............................................................................... 
DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) (ft) (ft) (ft) <F42 (ft) (ft) (f~s) (ft) (fps) (ft) ............................................................................... ............................................................................... 

0 1776.40 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0.00 0.04 
50 1778.96 2.56 2.56 1-S2n 0.98 1.15 7.22 0.98 3.15 1.06 
100 1780.22 3.82 3.82 1-S2n 1.45 1.82 9.12 1.45 4.05 1.37 
150 1781.32 4.92 4.92 1-S2n 1.90 2.29 10.15 1.90 4.67 1.62 



200 1782.19 5.79 5.79 1-S2n 2.24 2.75 11.15 2.24 5.16 1.84 
250 1782.90 6.50 6.50 1-S2n 2.58 3.14 11.84 2.58 5.57 2.03 
278 1783.26 6.86 6.86 1-S2n 2.77 3.36 12.28 2.75 5.78 2.14 
349 1784.09 7.69 7.69 1-S2n 3.18 3.85 13.05 3.18 6.24 2.37 
399 1784.68 8.28 8.28 1-S2n 3.47 4.16 13.43 3.49 6.53 2.53 
449 1785.31 8.91 8.91 1-S2n 3.75 4.47 13.94 3.75 6.78 2.68 
499 1786.02 9.62 9.62 5-S2n 4.01 4.74 14.34 4.01 7.01 2.81 .............................................................................. .............................................................................. 

El. inlet face invert 1776.40 ft El. outlet invert 1773.13 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft .............................................................................. ............................................................................... 

'**** SITE DATA ***** CULVERT INVERT ************** 
INLET STATION (FT) 0.00 

- -  - 3 -  -, 
OUTLET STATION (FT) 
OUTLET ELEVATION (FT) 
NUMBER OF BARRELS 
SLOPE (V-FT/H-FT) 
CULVERT LENGTH ALONG SLOPE (FT) 

***** CULVERT DATA SUMMARY . . . . . . . . . . . . . . . . . . . . . . . .  
BARREL S W E  USER DEFINED 
BARREL SPAN 10.00 FT 
BARREL RISE 9.00 FT 
BARREL MATERIAL STEEL OR ALUMINUM 
BARREL MANNING'S N 0.024 FOR SIDES AND TOP 

0.018 FOR BOTTOM 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL MITERED 
INLET DEPRESSION NONE 

CURRENT DATE: 02-28-1997 
CURRENT TIME: 13:31:55 

FILE DATE: 10-09-1996 
FILE NAME: FH06-#2 

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

COORDINATE 
NUMBER 

1 
2 

Y-TOP Y-BOTTOM 
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CURRENT DATE: 02-28-1997 
CURRENT TIME: 13:31:55 

FILE DATE: 10-09-1996 
FILE NAME: FH06-#2 

.......................... .......................... TAILWATER ......................... ......................... 

............................................................................... ................................................................................ 

***** USER DEFINED CHANNEL CROSS-SECTION 
MAIN CHANNEL ONLY 
LEFT CHANNEL BOUNDARY 0 
RIGHT CHANNEL BOUNDARY 0 
MANNING N LEFT OVER BANK 0.000 
MANNING N MAIN CHANNEL 0.050 
MANNING N RIGHT OVER BAN 0.000 
SLOPE OF CHANNEL (FT/FT) 0.0230 

CROSS-SECTION 
COORD. NO. 

1 
2 
3 
4 
5 
6 
7 
8 

FILE NAME: FH06TWE 
FILE DATE: 07-18-1996 
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..****** UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL 

FLOW 
( CFS ) 
0.00 

49.90 
99.80 
149.70 
199.60 
249.50 
278.00 
349.30 
399.20 
449.10 
499.00 

W.S.E. 
(FT) 

1773.17 
1774.19 
1774.50 
1774.75 
1774.97 
1775.16 
1775.27 
1775.50 
1775.66 
1775.81 
1775.94 

FROUDE 
NUMBER 
0.000 
0.722 
0.767 
0.794 
0.813 
0.828 
0.836 
0.851 
0.860 
0.867 
0.874 

DEPTH 
(FT) 
0.04 
1.06 
1.37 
1.62 
1.84 
2.03 
2.14 
2.37 
2.53 
2.68 
2.81 

VEL . 
(FPS) 
0.00 
3.15 
4.05 
4.67 
5.16 
5.57 
5.78 
6.24 
6.53 
6.78 
7.01 

SHEAR 
(PSF) 
0.00 
0.84 
1.22 
1.51 
1.76 
1.97 
2.09 
2.34 
2.50 
2.65 
2.78 

WEIR COEFFICIENT 
EMBANKMENT TOP WIDTH (FT) 

I * * *  USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. (FT) 

1 
(FT) 

0.00 1790.00 
2 16.00 1789.77 
3 32.00 1798.30 
4 45.00 1789.70 
5 71.00 1790.00 ............................................................................... ............................................................................... 

ii 
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PRELIMINARY DETAILED COST ESTIMATE - 30% 
Contract No.: FCDMC 94-16 
Project Name: FOUNTAIN HILLS ADMP 
Project Location: Fountain Hills, Arizona 

Boulder Drive 8 H e s p e ~ s  Wash 
ADMP- 06, Alternate 2: Remove Existing 60" CMP, Install I-120"x185' CMP 

Sub-Total $103,490 
Engineering and Contingencies (1 5%) $1 5,520 
TOTAL $119,010 

TOTAL FUNDING REQVIRED FOR ALTERNATIVE 



REMOVALS 

XXXX 
xxxx 

XXXX 
xxxx 

NEW CONSTRUCTION 

xxxx I 
XXXX 
XXXX 

XXXX 
xxxx 

xxx 

XXXX 
XXXXX 

XXXX 

XXXX 
XXXX 

in orsoolrtion with 

M K E v w c ~ ~ r o s m s r w ~ w r m  5 
PLAN SHEET m m  OF : 

ADMP 6 - ALTERME 2 1 2 : I  



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  . . . .  . . . . . . . .  : : : : : : : : 1 7 @  

............................................................................................ . . . . . . .  . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  REQUIREMENTS 

. . . .  EXISTING CONDITION QlOOc U19 CFS (1995) 

. . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  . . . .  

. . . . .  
. . . . . . . . . . . . . . . . .  . . .  . . . .  
. . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  . . . . . .  . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  . . : : 17MI 
. , . .  

. . . . . . . . . . .  . . . . .  . . . . . . . . . .  
1 7 7 8 1 : : : : : : : : : :  . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . .  . . . .  

. . . .  

. . . . . . . . . .  

. . . . . . . . . . . . . . .  

. . . . . . .  . . .  . . . .  . . . . . . .  . . .  . . . .  . . ,  1 7 7 4 : : : : : : :  . . . .  . . . . . .  . . . . . . .  ..................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , : :  : : i n 4  

. . . . . . .  . . . . . . .  . . . . . . .  . . . . . . .  . . . . . . .  . . . . . . .  . . . . . . .  R c M M  D(IVNC; 1-SVr.168' CMP 1 . . . . . . .  . . . . . . .  

. . . . . . . . . . . . .  . . . . . . .  
. . . . . . .  
. . . .  . . . . .  . . . . .  . . . .  

. . . . . . . . . . . .  

. . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  

. . . . . . .  . . . . .  
. . . . . . . . . . . . . . . . . .  . . . .  5 . : : : : : : .  . . . . . . .  

. . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  I . . . . . . . . . . . . . . . . . . . . . . . .  

! 
. . . . . . . . . . . . . . . . . . . . . .  I . . . . . . . . . . . . . . . . . . . . . .  i 

. . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  : j  
i i I . . . . . . . . . . . . . . . . . . . . . .  i 
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ADMP 7: Glenbrook Boulevard 1 Balboa Wash 

Balboa Wash 
look/@ UpsIream Across Serhon 



Site NO.: Mp7 

Job No.: 77-40g. 60'4 
,,,b Name.Fcu*4L;,n k\\> 

Field Reconnaissance Sheet 

Reconnaissance by: 

& E.4tb 
Inils. Dale 

Roadway: G l r w  brook b)vh, 

. 
Reason for JnaIysis / Existing Deiiciency: Culvsv* dr+\red \QL~*;* 
-~e+4 d u v t -  I I X )  veur  stovrn 

Design Constraints and Considerations: 

- 1) Available head, approximately: Upstream: -- ft. Downstream: - fi. 

2) Can the culvert be lowered: Upstream? n Yes, - it, No 
Downstream? n Yes, - ft. No 

3) Is there any erosion visible: Upstream? Yes, - ft. p No 
Downstream? Yes, - ft. ra No 

Structure Modification Constraints: 

4) Utilities S e u r v  l ines c u ~  \o0* Am* %4 u-x~L. 
~ L Y o $ $  6 s  e~)clsL\ - G\embvaok 6\vL\, Lb \+  TV, 
E ; \ ~ ~ + v ; L  -3 c * l k h g  1 s Cva9.1 W C C ~ L  ~ l j ~ l ~ ~  blelL\nf 

J 
oak, 

5) Structures: 

6) Right-of-way: 

7) Miscellaneous field notes, comments, or design 'deas, . 
u t \ \  he ner@=+rrru 4 a  Y C ~  ;,e rnLIX ~vc&\\Q . Mk.1 deer: r, 

e L c k  < 1 . ~ 4 4 ,  
I 

rutse V ~ L I  VAC.\I L-0 

04-  \ ~ L Q \  r ~ + . ~ d + ~ \ + .  I I 



ALTERNATE 1 



CURRENT DATE : 02-28-19 97 
CURRENT TIME: 11:05:10 

FILE DATE: 10-14-1996 
FILE NAME: FH07-#1 

............................................................................... ............................................................................... 

.......................... ......................... FHWA CULVERT ANALYSIS .......................... ......................... 

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

............................................................................... ............................................................................... 
SITE DATA 1 CULVERT SHAPE, MATERIAL, INLET 

I L I INLET OUTLET CULVERT I BARRELS 
I v I ELEV. ELEV. LENGTH 1 SHAPE SPAN RISE MANNING INLET 

I # I (FT) (FT) (FT) I MATERIAL (FT) (FT) n TYPE 

I 1 11644.48 1642.60 115.02 1 6 CSP 4.00 4.00 .024 CONVENTIONAL 

............................................................................... ............................................................................... 
SUMMARY OF CULVERT FLOWS (CFS) FILE : FH07-#1 DATE: 10-14-1996 

ELEV (FT) TOTAL 1 2 3 4 5 
1644.48 0 0 0 0 0 0 
1645.91 6 6 66 0 0 0 0 
1646.52 132 132 0 0 0 0 
1647.05 198 198 0 0 0 0 
1647.55 264 2 64 0 0 0 0 
1648.04 330 330 0 0 0 0 

6 ROADWAY ITR 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 



0  0  23  6  
0  0  OVERTOPPING 

............................................................................... ............................................................................... 
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: FH07-#1 DATE: 10-14-1996 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV ( FT ) ERROR( FT ) FLOW (CFS ) ERROR(CFS) ERROR 

1644 .48  0 .00  0  0  0 .00 
1645 .91  0 .00  6  6  0  0 .00  
1646 .52  0.00 132  0  0 .00  
1647 .05  0 .00  1 9 8  0  0 .00  
1647 .55  0 .00  264 0  0 . 0 0  
1648 .04  0 .00  330 0  0 .00  
1648 .35  0 .00  370 0  0.00 
1649 .09  0 .00  462 0  0 .00 
1649.76 0 .00  528  0  0.00 
1650 .37  0 .00  594 0  0.00 
1 6 5 0 . 8 1  -0 .01 660 3 0.52 .............................................................................. .............................................................................. 

< I >  TOLERANCE (FT) = 0.010 <2> TOLERANCE ( % )  = 1 .000  ............................................................................... .................................... ........................................ 

CURRENT DATE: 02-28-1997 FILE DATE: 10-14-1996 
CURRENT TIME: 11:05:10 FILE NAME: FH07-#1 ............................................................................... ............................................................................... 

PERFORMANCE CURVE FOR CULVERT # 1 - 6  ( 4  BY 4  ) CSP ............................................................................... ............................................................................... 
DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (fps) (ft) (ft) ............................................................................... ............................................................................... 

I 

0  1644 .48  0.00 0.00 0-NF 0.00 0 .00  0 .00  0.00 0 .00  -0.12 
66  1645 .91  1 . 4 3  1 .43  1-S2n 0 .88 0 .95 5 .29  0 .88  2 .53  0 .51  I 

I 
132  1646 .52  2 .04  2.04 1-S2n 1 .27 1 .37  6.40 1 .27  3 .09  0 .79  
1 9 8  1647.05 2.57 2.57 1-S2n 1 . 5 8  1 . 7 0  7 . 1 3  1 . 5 8  3.47 1 .00  

I 



1647.55 3.07 3.07 1-S2n 1.86 1.98 7.70 1.86 3.76 1.18 
1648.04 3.56 3.56 1-S2n 2.12 2.22 8.13 2.12 3.99 1.33 
1648.35 3.87 3.87 1-S2n 2.28 2.36 8.36 2.28 4.13 1.41 

462 1649.09 4.61 4.61 5-S2n 2.64 2.65 8.75 2.64 4.50 1.56 
528 1649.76 5.22 5.28 2-M2c 2.93 2.84 9.22 2.84 4.74 1.66 
594 1650.37 5.89 5.66 2-M2c 3.27 3.00 9.80 3.00 4.95 1.76 
633 1650.80 6.32 5.92 2-M2c 3.57 3.10 10.12 3.10 5.16 1.85 ............................................................................... ............................................................................... 

El. inlet face invert 1644.48 ft El. outlet invert 1642.60 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft ............................................................................... ............................................................................... 

***** SITE DATA ***** CULVERT INVERT * * ' A ' * * * * * * * * * * *  

INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1644.48 
OUTLET STATION (FT) 115.00 
OUTLET ELEVATION (FT) 1642.60 
NUMBER OF BARRELS 6 
SLOPE (V-FT/H-FT) 0.0163 
CULVERT LENGTH ALONG SLOPE (FT) 115.02 

***** CULVERT DATA SUMMARY 
BARREL SHAPE 
BARREL DIAMETER 
BARREL MATERIAL 
BARREL MANNING'S N 
INLET TYPE 
INLET EDGE AND WALL 
INLET DEPRESSION 

........................ 
CIRCULAR 
4.00 FT 

CORRUGATED STEEL 
0.024 
CONVENTIONAL 
THIN EDGE PROJECTING 
NONE 

CURRENT DATE: 02-28-1997 
CURRENT TIME: 11:05:10 

FILE DATE: 10-14-1996 
FILE NAME: FH07-#1 1 

............................................................................... I ................................................................................ 

.......................... ......................... .......................... TAILWATER ......................... 

............................................................................... ............................................................................... 

***** USER DEFINED CHANNEL CROSS-SECTION 
MAIN CHANNEL ONLY 
LEFT CHANNEL BOUNDARY 0 
RIGHT CHANNEL BOUNDARY 0 

FILE NAME: FH07-#1 
FILE DATE: 10-14-1996 
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MANNING N LEFT OVER BANK 
MANNING N MAIN CHANNEL 
MANNING N RIGHT OVER BAN 
SLOPE OF CHANNEL (FT/FT) 

CROSS-SECTION X 
C0OP.D. NO. (FT) 

1 0.00 
2 8.00 
3 16.00 
4 47.50 
5 77.50 
6 103.00 
7 118 .OO 

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

FLOW 
(CFS) 
0.00 

66 .OO 
132.00 
198.00 
264 .OO 
330.00 
370.00 
462 .OO 
528.00 
594.00 
660.00 

W.S.E. 
(FT) 

1642.48 
1643.11 
1643.39 
1643.60 
1643.78 
1643.93 
1644.01 
1644.16 
1644.26 
1644.36 
1644.45 

FROUDE 
NUMBER 
0.000 
0.633 
0.666 
0.686 
0.699 
0.710 
0.716 
0.731 
0.740 
0.749 
0.756 

DEPTH 
(FT) 

-0.12 
0.51 
0.79 
1.00 
1.18 
1.33 
1.41 
1.56 
1.66 
1.76 
1.85 

VEL . 
(FPS) 
0.00 
2.53 
3.09 
3.47 
3.76 
3.99 
4.13 
4.50 
4.74 
4.95 
5.16 

SHEAR 
(PSF 
0.00 
0.46 
0.63 
0.74 
0.84 
0.92 
0.97 
1.10 
1.19 
1.27 
1.35 

............................................................................. ............................................................................... 
.......................... .......................... ROADWAY OVERTOPPING DATA ......................... 

............................................................................... ............................................................................... 

WEIR COEFFICIENT 
EMBANKMENT TOP WIDTH (FT) 

***** USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD . NO. (FT) (FT) 

1 490.00 1653.13 
2 560.00 1650.99 
3 600.00 1650.56 
4 640.00 1650.56 
5 700.00 1650.79 
6 750.00 1651.16 
7 840.00 1652.28 ........................................ 6 . .  ............. .......... ....................................... 
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PRELIMINARY DETAILED COST ESTIMATE - 30% 
Contract No.: FCDMC 94-16 
Project Name: FOUNTAIN HILLS ADMP 
Project Location: Fountain Hills, Arizona 

Glenbrook Boulevard & Balboa Wash 
ADMP- 07, Alternate 1: Install 6-48"x115' CMPs 

Sub-Total 
Engineering and Contingencies (1 5%) 

TOTAL FUNDING REQUIRED FOR ALTERNATIVE $156,000 



I-802-263-llW 
I-800-SAKE-IT 

0 CURVE DATA TABLE 
NO. A R L T 

uzzzl 
1 N1 1'40'00' 1400.00' 285.07' 143.03' 

NOTE: 
PROPERTY LINES AND EXlSnNG U n U M  INFORMATION 
WERE LOCATED FROM RECORDED PLAT MAPS AND 
AVAILABLE U n L l M  MAPS. SURVEY INFORMAilON 
AN0 BLUE STAKE DATA WERE NOT OBTAINED. 

CONTOUR INTERVAL = 2 FT. 

REMOVALS 

STA 5 t 0 0 . 0 0  BALBOA WASH - El i! 
STA 6 t W . W  CLENBROX ELM. 

xxxx 
XXXX 

NEW CONSTRUCTION 

. 

I 

2 

i 

I I 

I I 
W K U  I B I I  MTE 

FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

ENGINEERING D n l S l O S  

FOUNTAIN HILLS ADMP 
GLENBROOK BOULEVARD & BALBOA WASH 

PROJECT NO. 94-16 
61 1 OLiE 

PRELIYIN4RY NOT FOR 

CONSTRUCTION 

DESlGNED I R. CONSONI 1 6/3/TC 

CHECKED DRAWN 1 1 C. F. JOY BROhN 1 6/3/95 
1 6 / 3 / i i  

GEORGE t,. SmOL CCNSULTINS INiilEERS. IYC  

g 0rro:i.iion "it% 

MKE u d w r x r r l c m r w a E w L r n .  

PLAN SHEEI 
eDMP 7 - ALTERWE 1 

S * E f f  C' 

1 Z 





ADMP 8: Fountain Hills Boulevard / Oxford Wash 

Oxford Wash Wp Section 
loohbg @stream Across Founta~b fils Bou/evard 



MKE Job No.: 92- q,qn .,y 
, ,,ame:L""4u;e k \ \ 5  

Inik Dale 

Field Reconnaissance Sheet 

site NO.: &BALL Roadway: H;\\r b\vA+ 

Reason for Analysis / Existing Deficienc + e fi-k \OC&;CM~ 

6 dra-,.r r *u b+t- 4 not CPV\. SIJ CA <I 

hcit . ~ ~ \ e n u  Ailarn- dam* I 

Design Constraints and Considerations: 

1) Available head, approximately: Upstream: Z ft. Downstream: z ft 

2) Can the culvert be lowered: 

3) Is there any erosion visible: 

Upstream? Yes, - ft. &r No 
Downstream? Yes, - ft. B No 

Upstream? Yes, - ft. NO 
Downstream? Yes, - ft. rn No 

Structure Modification Constraints: 

4) Utilities. e I t n ~  ~ y a > % r s  L I ~ . L I ~ L \  b\m*t. i Fa- h,... kt13 
R\,A. . PhoKe. TU , I ,  . A w Q k f  I IWS 
C T O ! ~ ~  wc*'lh %\OH; cbLmi*ln u'fil b\vC\* 

\ - \  1 
6) Right-of-way: b c f y  t*,k!! , P r o b k J d \ ~  1 C L ~ W ~ O /  ~ d . e ' ~ ~ C e \ u  , . 

co*ue.J &I- ;*\ c L w Y I 9 I  w;tC\;* 4c. 5kMP*i t1  1\**+5 

7) Miscellaneous field notes, comments, or des~gn ideas: 
b o w n  treaWI P &my\+.\ ' \ ~ ; O C - O  \,-a, d e-5 \ w t w e e ~ \  

, r 4  ' ~ o v \ i s n L  \n+ t 4 *u-t+ c o u v i 5 )  

&b',\;-h, +D :a;+ tr)J O Y - J 
V ~ C , I P  \,LAA. ' kwkw$ ,ve  c ~ ~ ~ a l  

jvc r C ~ C S  c + he c a n  f v  /heit odi 
&.r:,, I,+ /++..,,f-P,n, .... ? i o 5 e Z  J- ,+LL.,~, 

R ;,Lit "n 
* < 

w,; \ , - , t .ed,  Mot 1 COLA C Y O ~ Z  4 
~ ~ u L L . ,  o f  k @ k n ~ e \  Sewed \\.he +\/ be f r o b k ' ~ ~ ,  



ALTERNATE 



3untain Hills ADMP #8, Alt. 7 4  (shorter culvert) I/+ 

CURRENT DATE: 06-18-1997 
CURRENT TIME: 15:13:09 

FILE DATE: 06-18-1997 
FILE NAME: FH08-#2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.......................... ......................... FHWA CULVERT ANALYSIS . . . . . . . . . . . . . . . . . . . . . . . . . .  ......................... 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I C I  
SITE DATA I CULVERT SHAPE, MATERIAL, INLET 

l L J  INLET OUTLET CULVERT ( BARRELS 

1 V I ELEV. ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET 

1 # I (FT) (FT) (FT) 1 MATERIAL (FT) (FT) n TYPE 

1 (1622.00 1619.25 171.02 1 2 RCB 10.00 4.00 .012 CONVENTIONAL 

............................................................................... ............................................................................... 
FILE: FH08-#2 CULVERT HEADWATER ELEVATION (FT) DATE: a6-18-1997 

DISCHARGE 1 2 3 4 
0 1622.00 0.00 0.00 0.00 
88 1623.28 0.00 0.00 0.00 
177 1624.03 0.00 0.00 0.00 
265 1624.69 0.00 0.00 0.00 
353 1625.27 0.00 0.00 0.00 
442 1625.82 0.00 0.00 0.00 

1 

5 6 ROADWAY ! 
0.00 0.00 1629.62 
0.00 0.00 1629.92 
0.00 0.00 1630.10 
0.00 0.00 1630.24 
0.00 0.00 1630.38 1 
0.00 0.00 1630.50 

I 
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7 0 6  1 6 2 7 . 6 8  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  1 6 3 0 . 8 2  
7 9 5  1 6 2 8 . 4 4  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  1 6 3 0 . 9 2  
8 8 3  1 6 2 9 . 3 0  6." ' / K  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  1 6 3 1 . 0 1  

1 0 6 0  1 6 3 1 . 3 1  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  
T h e  above Q and HW are f o r  a p o i n t  a b o v e  t h e  r o a d w a y .  . . . . . . . . . . .  #..............................,,................................... ........................................... .................................... 

CURRENT DATE: 06-18-1997 FILE DATE: 06-18-1997 
CURRENT TIME: 1 5 : 1 3 : 0 9  FILE NAME: FH08-#2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PERFORMANCE CURVE FOR CULVERT 3 1 - 2  ( 1 0  BY 4  ) RCB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  s.......................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
( c f s )  ( f t )  ( f t )  ( f t )  <F4> ( f t )  ( f t )  ( f p s )  ( f t )  ( f p s )  ( f t )  ............................................................................... ...................... #............**...............................,.......... 

0  1 6 2 2 . 0 0  0 . 0 0  0 . 0 0  0-NF 0 . 0 0  0 . 0 0  0 .00  0 . 0 0  0 . 0 0  -0 .80  
8 8  1 6 2 3 . 2 8  1 . 2 8  1 . 2 8  1-S2n 0 . 4 7  0 . 8 5  9 . 3 7  0 .47  3 . 7 3  0 . 2 7  

1 7 7  1 6 2 4 . 0 3  2 . 0 3  2 . 0 3  1-S2n 0 . 7 4  1 . 3 5  1 1 . 5 4  0 . 7 7  4 . 8 0  0 . 8 3  
2 6 5  1 6 2 4 . 6 9  2 . 6 9  2 . 6 9  1-S2n 0 . 9 6  1 . 7 6  1 3 . 0 6  1 . 0 1  5 . 5 4  1 . 2 7  
3 5 3  1 6 2 5 . 2 7  3 . 2 7  3 . 2 7  1-S2n 1 . 1 6  2 . 1 4  1 4 . 1 3  1 . 2 5  6 . 1 2  1 . 6 6  
442  1 6 2 5 . 8 2  3 . 8 2  3 . 8 2  1-S2n 1 . 3 4  2 . 4 8  1 5 . 0 2  1 . 4 7  6 . 5 9  2 . 0 1  
5 1 8  1 6 2 6 . 3 1  4 . 3 1  4 . 3 1  5-S2n 1 . 4 9  2 . 7 6  1 5 . 5 9  1 . 6 6  6 . 9 5  2 . 2 9  
6 1 8  1 6 2 7 . 0 0  5 . 0 0  5 . 0 0  5-S2n 1 . 6 8  3 . 1 0  1 6 . 2 8  1 . 9 0  7 . 3 7  2 . 6 3  
7 0 6  1 6 2 7 . 6 8  5 . 6 8  5 . 6 8  5-S2n 1 . 8 4  3 . 3 9  1 6 . 7 8  2 . 1 1  7 . 6 9  2 . 9 1  
7 9 5  1 6 2 8 . 4 4  6 . 4 4  6 . 4 4  5-S2n 1 . 9 9  3 . 6 7  1 7 . 2 6  2 . 3 0  7 . 9 9  3 . 1 8  
8 8 3  1 6 2 9 . 3 0  7 . 3 0  7 . 3 0  5-S2n 2 . 1 4  3 . 9 3  1 7 . 6 8  2 . 5 0  8 . 2 6  3 . 4 4  . ............................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

E l .  i n l e t  face i n v e r t  1 6 2 2 . 0 0  f t  E l .  o u t l e t  i n v e r t  1 6 1 9 . 2 5  f t  
E l .  i n l e t  t h r o a t  i n v e r t  0 . 0 0  f t  E l .  i n l e t  crest  0 . 0 0  f t  ............................................................................... ............................................................................... 

*****  SITE DATA ***** CULVERT INVERT **************  
INLET STATION (FT)  0 . 0 0  
INLET ELEVATION ( F T )  1 6 2 2 . 0 0  
OUTLET STATION ( F T )  1 7 1 . 0 0  
OUTLET ELEVATION ( F T )  1 6 1 9 . 2 5  
NUMBER OF BARRELS 2  
SLOPE (V-FT/H-FT) 0 . 0 1 6 1  
CULVERT LENGTH ALONG SLOPE (FT)  1 7 1 . 0 2  

P a g e  2  



****  CULVERT DATA SUMMARY . . . . . . . . . . . . . . . . . . . . . . . .  
BARREL SHAPE BOX 
BARREL SPAN 10.00 FT 
BARREL RISE 4.00 FT 
BARREL MATERIAL CONCRETE 
BARRELMANNING'S N 0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (30-75 DEG. FLARE) 
INLET DEPRESSION NONE 

CURRENT DATE: 06-18-1997 
CURRENT TIME: 15:13:09 

FILE DATE: 06-18-1997 
FILE NAME: FH08-#2 

............................................................................... .............................. ................................................. 

.......................... .......................... TAILWATER ......................... ......................... 

............................................................................... ............................................................................... 

******  REGULAR CHANNEL CROSS SECTION **************** 
BOTTOM WIDTH (FT) 21.00 
SIDE SLOPE H/V (X:l) 1.0 
CHANNEL SLOPE V/H (FT/FT) 0.010 
MANNING'S N (.01-0.1) 0.040 
CHANNEL INVERT ELEVATION (FT) 1618.45 
CULVERT NO.l OUTLET INVERT ELEVATION 1619.25 FT 

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

FLOW 
(CFS) 
0.00 
88.30 
176.60 
264.90 
353.20 
441.50 
518.00 
618.10 
706.40 
794.70 
883.00 

W.S.E. 
(FT) 

1618.45 
1619.52 

FROUDE 
NUMBER 
0.000 
0.635 
0.664 
0.678 
0.687 
0.693 
0.697 
0.701 
0.704 
0.706 
0.707 

DEPTH 
(FT) 
0.00 
1.07 
1.63 
2.07 
2.46 
2.81 
3.09 
3.43 
3.71 
3.98 
4.24 

VEL . 
(FPS) 
0.00 
3.73 
4.80 
5.54 
6.12 
6.59 

SHEAR 
(PSF) 
0.00 
0.69 
1.04 
1.33 
1.58 
1.81 
1.99 
2.21 
2.39 
2.56 
2.72 
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. . . . . . . . . . . . . . . . . . . . . . . . .  .......................... ROADWAY OVE3TOPPING DATA ........................ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . ............................................................................. 

WEIR COEFFICIENT 
EMBANKMENT TOP WIDTH (FT) 
CREST LENGTH (FT) 
OVERTOPPING CREST ELEVATION (FT) 

Page 4 



PRELIMINARY DETAILED COST ESTIMATE - 30% 
Contract No.: FCDMC 94-16 
Project Name: FOUNTAIN HILLS ADMP 
Project Location Fountain Hills, Arizona 

Fountain Hills Boulevard 8 Oxford Wash 
ADMP- 08, Alternate 1: Install 2- 10' x 4' x 171' CBC 

Sub-Total $196,540 
Engineering and Contingencies (20%) $39,310 

TOTAL FUNDING REQUIRED FOR ALTERNATIVE 

Flla =mMPdBWeZ 



0 CURVE DATA TABLE 
No 5 R L T 

1 N l S 5 7 ' 2 5 ^  406 QU' 1 1 3 0 7  5690 
2 NOV52'00" 8 5 0  00' 1 4 6 3 7  73 JLI' 

NOTE 
I 

PROPERTY LINES AND EXISTING UTILITY INFORMATION 
K R E  LOCATED FROM RECORDED PLAT MAPS AND 
AVAILABLE UTlLlTY M A P 2  SURMY INFORMATION 
AND BLUE STAKE DATA WERE NOT OBTAINED 

REMOVALS 

XXXX 
x x x x  

XXXX 
XXXX 

NEW CONSTRUCTION 

YXXX 

XXXX 
xxxx 

XXXX 
xxxx 

XXXX 

XXXX 
xxxx 

XXXX 

XXXX 
xxxx 

PL?N SHEET 
AOUP 6 - ALTERNATE 1 





ADMP 9 : Fairlynn Drive / Oxford Wash 

0 I Wash Dip Section 



MKE Job No.: S Z - ~ D ~ I .  OOY 

F i ' k i \ 5  lob Name: *'* 

Reconna~nance by 
BEL lrzlr-46 

k?.L?-?b 
lnlts Dale 

Field Reconnaissance Sheet 

si te  NO.: ~ ~ W P Y  Roadway: F A \ u ~ ~  b. 

I 
Reason for Analysis / Exlstlng Defic~ency Ckb~ert ,r'f$wrh fit \otab 

vehv r u u o &  ho+ ccnhkt nrti I L ~ I % I ' ~  A ~ h t v ~ u / . r  L L C I ~ ~ ,  

_B1I?LYkLC8' &!ma% d J 

Design Constraints and Considerations: 

1) Available head, approximately: Upstream: -- ft. Downstream: = ft. 
2) Can the culvert be lowered: Upstream? Yes, - ft. No 

Downstream? Yes, - ft. No 

3) Is there any erosion visible: Upstream? Yes, - ft. @ NO 
Downstream? Yes, - ft. No 

Structure Modification Constraints: 

5) Structures culvert \ D L ~ L L  - +LA , ~ ~ , , ~ \ , . = ~ k ' , , ,  \ 
~ r n , ~ r 4 \ 1  a .  i-n ~ ( r - \ h  (I. not ~ L ) P I I  

d 
4 ,, .,,, ..,..,. 

6) Right-of-way: A L v r r ~ o .  F L ~ ~ ~ \  1 r A , ~ ~ -  

c @ \ ~ & \ L I ~ \ \ #  1 4  h&uks8 
I 

7) Miscellaneous field notes, comments, or design ideas: 
~ e u e ~  \,\.re* IcI&d to+ t. 3 1 0 ~ 1 2 ~ .  +U r ~ ~ + e  VOW \ 
~ f r r C \ ' \ *  eurJJnr I I V W C * C  '~hctuno\ ( b - 4 ~  uh4,+r*&vvl 

a, d do w.n s+reawr LAC a Q O l p 6 r s  'h \ b ~  
I o E m k n 4 ; v e  ~L(r:d*l ~ ~ n r a u + w ~ v i ~ +  



ALTERNATE 1 



Oxford Wash & Fairlynn Dr. (2-lO'x4' CBCs)  
CURRENT DATE: 10-09-1996 
CURRENT TIME: 16:50:51 

FILE DATE: 10-99-1996 
FILE Nm: ,&&,t&#f. 

. . . . . . . . . . ........... ~ , .  

................................................................................ 

.......................... F37A CULVS4?PJI.XLYSIS .......................... 

.......................... HY-9, VERSION 4 . 3  .......................... 

................................................................................ 
I C I  SITE DATA I CULVSRT SHAPE, MATERIAL, INLET 1 
1 u / - - - - - - - - - - - - - - - - - - - - - - - - - - [ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - [  

I L 1 INLET OUTLET CULVERT I BARRELS I 
I V I ELEV. ELEV. LEMC-TH I SFAPE SPAN RISE MANNING INLET I 
I # I (FTl (FT) 1FT) I MATERIm (FT) (FT) n TYPE I 
1 I---------------_----------I-----------------------------------------------~ 
I 1 11627.10 1625.95  6 5 . 0 1  1 2 RCB 1 0 . 0 0  4.00 .012  CONVENTIONALI 
1 2  I I I 

SUMMARY OF CULVERT FLOWS (CFS) 

ELEV (FT) TOTAL 
1627 .10  0 

DATE: 10-09-1996 

6 ROADWAY ITR 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 

0 OVERTOPPING 

................................................................................ 
SUMMARY OF ITERATIVE SOLUTION ERRORS CILZ: FHOC-Y1 DATE: 10-09-1996 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV (FT) ERROR ( FT) FLOW (CFS) ERROR (CFS ) ERROR 

1627.10 0 .00  0 0 0.00 
1628.38  0.00 8 8  0 0.00 
1629 .13  0 .00  177 0 0 . 0 0  
1629.78  0 . 0 0  265 0 0.00 
1630 .36  0.00 353 0 0.00 
1630 .92  0.00 442 0 0 . 0 0  
1631 .40  0 .00  518 0 0 . 0 0  
1 6 3 2 . 0 9  0.00 618 0 0 . 0 0  
1632 .77  0.00 706 0 0.00 
1633.54  0.00 795 0 0.00 
1634.36  -0.00 883  1 0.06  ................................................................................ 

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE ( % )  = 1.000 

Conclusions: 10-yr  O.K. 100-yr  o v e r t o p s .  



CURRENT DATE: 10-09-1996 FILE DATE: 10-09-1996 
CURRENT TIME: 1 6 ; 5 0 : 5 1  FILE NAME: FH09-#1 
................................................................................ 

PERFORMANCE CURVE FOR CULVERT i: 1 - 2 ( 1 0  BY 4  1 RCB 
................................................................................ 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL ELOW N O W  CRITICAL OUTLET TAI LWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DZBTH VEL. DEPTH VEL. DEPTH 
( ~ f . 5 )  ( f t )  (3%) ( f t )  <F4> (ft) ( f 2 1  ( f p ~ )  ( fr)  (£PSI ( f t )  ................................................................................ 

0  1 6 2 7 . 1 0  0 . 0 0  0 . 0 0  0-NF 0.00 0 . 0 0  0 . 0 0  0 .00  0 . 0 0  0 . 0 0  
8 8  1 6 2 8 . 3 8  1 . 2 8  1 . 2 8  1-S2n 0 . 4 6  0 . 3 5  8 . 9 2  0 . 4 9  4 . 0 2  0 . 9 6  

1 7 7  1 6 2 9 . 1 3  2 . 0 3  2 . 0 3  1-S2n 0 . 7 1  1 . 3 5  1 0 . 7 8  0 . 8 2  5 . 1 3  1 . 4 4  
2 6 5  1 6 2 9 . 7 6  2 . 6 8  2 . 6 8  1-S2n 0 . 9 3  1 . 7 6  1 1 . 9 0  1.11 5 . 8 9  1 . 8 3  
3 5 3  1 6 3 0 . 3 6  3 . 2 6  3 . 2 6  1-S2n 1 . 1 2  2 . 1 4  1 2 . 7 5  1 . 3 9  6 . 4 8  2 . 1 6  
442  1 6 3 0 . 9 2  3 . 8 2  3 . 8 2  1-S2n 1 . 3 0  2 . 4 8  1 3 . 4 3  1 . 6 4  6 . 9 7  2 . 4 5  
518  1 6 3 1 . 4 0  4 .30  4 . 3 0  5-S2n 1 . 4 5  2 . 7 6  1 3 . 9 4  1 . 8 6  7 . 3 3  2 . 6 8  
618  1 6 3 2 . 0 9  4 . 9 9  4 . 9 9  5-S2n 1 . 6 3  3 . 1 0  1 4 . 5 3  2 . 1 3  7 .75  2 . 9 6  
7 0 6  1 6 3 2 . 7 7  5 . 6 7  5 . 6 7  5-S2n 1 . 7 3  3 . 3 9  1 4 . 9 9  2 . 3 6  8 . 0 8  3 . 1 9  
7 9 5  1 6 3 3 . 5 4  6 . 4 4  6 . 4 4  5-S2n 1 . 5 3  3 . 6 7  1 5 . 4 0  2 . 5 8  8 .38  3 . 4 1  
879  1 6 3 4 . 3 6  7 . 2 6  7 . 2 6  5-S2n 2 . 0 7  2 . 9 2  1 5 . 7 8  2 .79  8 . 6 5  3 . 6 1  

................................................................................ 
E l .  l n l e t  f a c e  Invert 1 6 2 7 . 1 0  f t  X I .  o u t l e t  lnver t  1 6 2 5 . 9 5  f t  
E l .  l n l e t  t h r o a t  l n v e r t  0 . 0 0  5: E l .  l n l e t  crest  0 . 0 0  f t  ................................................................................ 

***** SITE DATA ***** CULVERT INVERT * * * * * V * * * * * x * X  

INLET STATION IFT) 0 . 0 0  
INLET ELEVATION ( F T )  1 6 2 7 . 1 0  
OUTLET STATION (FTI 6 5 . 0 0  
OUTLET ELEVATION ( F T )  1 6 2 5 . 9 5  
NOMBER OF BARRELS 2  
SLOPE (V-FT/H-FT) 0 . 0 1 7 7  
CULVERT LENGTH ALONG SLOPE (FT)  6 5 . 0 1  

***** CULVERT DATA S W A Y  * * * * * * * * % * f * * * * * * * * * t * * * *  

BARREL SHAPE BOX 
BARREL SPAN 1 0 . 0 0  ET 
BARREL RISE 4.00 FT 
BARREL MATERIAL CONCRETE 
BARREL LYANNING'S N 0 . 0 1 2  
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE ( 3 0 - 7 5  DEG. FLARE) 
INLET DEPRESSION NONE 



CURRENT DATE: 10-09-1996 
CURRENT TIME: 16:50:51 

FILE DATE: 10-09-1996 
FILE NAME: FH09-X1 

.......................... TAI LWATE R .......................... 

................................................................................ 

*******  REGULAR CHANNEL CROSS SECTION **************** 
BOTTOM WIDTH (FT) 21.00 
SIDE SLOPE H/V ( X :  1) 2.0 
CHANNEL SLOPE V/H (FT/FT) 0.014 
MANNING'S N (.Ol-0.1) 0.040 
CHANNEL INVERT ELEVATION (FTI 1625.95 
CULVERT NO.l OUTLET INVERT ELEVATION 1625.95 FT 

******* UNIFORM FLOW PATING CURVE FOR DOWNSTREAN CHANNEL 

FLOW 
(CFS) 
0.00 
88.30 
176.60 
264.90 
353.20 
441.50 
518.00 
613.10 
706.40 
794.70 
883.00 

N.S.E. 
IFTI 

FROUDE 
NUMBER 
0.000 
0.723 
0.753 
0.768 
0.777 
0.785 
0.789 
0.794 
0.797 
0.800 
0.802 

DEPTH 
(FT) 
0.00 
0.96 
1.44 
1.83 

VZL. 
( P S I  

SHEAR 
(PSF) 
0.00 
0.84 
1.27 
1.61 
1.90 
2.15 
2.36 
2.61 
2.81 
3.00 
3.18 

.......................... ROADWAY OVERTOp?ING E;TA .......................... 

................................................................................ 

WEIR COEFFICIENT 2.67 
EMBANKMENT TOP WIDTH IFT) 35.00 
CREST LENGTH (FT) 100.00 
OVERTOPPING CREST ELEVATION (FT) 1634.31 



PRELIMINARY DETAILED COST ESTIMATE - 30% 
Contract N FCDMC 94-1 6 
Project Na FOUNTAIN HILLS ADMP 
Project Lo Fountain Hills, Arizona 

Fairlynn Drive & Oxford Wash 
ADMP- 09, Alternate I: Install 2 - 10' x 4' x 65' CBC 

Sub-Total 
Engineering and Contingencies (20%) 

TOTAL FUNDING REQUIRED FOR ALTERNATIVE 



NOTE PROPERTY UNES AND EXISTING UTILITY INFORMATION 

WERE LOCATED FRCU RECORDED PLAT MAPS AND 
AVAILABLE U n L l w  MAPS. SURMY INFORMA~ON 
AND BLUE STAKE DATA WERE NOT OBTAINED. 

I REMOVALS I 
xxxx 
xxxx 
XXXX 
xxxx 

NEW CONSTRUCTION 

xxxx 
xxxx 
XXXX 

rn xxxx 
XXXX 

xxxx 
XXXX 
x x x x  

XX%X 

4" .Ssoo,otim With C 

MKE wmutmm-Lm 
PLAN SHEET 

M M P  9 - ALTERNATE 1 





ADMP 10 : Glenbrook Boulevard / Oxford Wash 

- 
Oxford Wash Dip Section 

look/& Dow~sh~m Across C/endrook &U/PYB~~ 

Oxford Wash Dip Section 
look/& YgsIrtwm h m  Ckabrwk Baukvsrd 



Reconnalsance by 
&L k u - 4 b  
LLT M c  
Inlb Dale 

Field Reconnaissance Sheet 

site NO.: Roadway: 6 \ e ~  brook a v d .  

Reason for Analysis / Existing Deficiency: cab\.\.*& \acahl--t 

+o D V ~ ~ ; ~ \ C  J C ~ C  \ a ~ - \  O L C ~ + ~ .  rulel\ w ~ s k  i +  C l o w i - A .  

Design Constraints and Considerations: 

- 1) Available head, approximately: Upstream: ft. Downstream: - ft. 
2) Can the culvert be lowered: Upstream? Yes, - ft. NO 

Downstream? Yes, - ft. m No 

3) Is there any erosion visible: Upstream? Yes, - ft. m No 
Downstream? Yes, - ft. @ NO 

Structure Modification Constraints: 

k v c r  \mc. c 4) utilities: \.in- ~ ~ * l n ; a  0-$ C ~ V U ~ ~  dl'n 
~ m n 9 4 i - L  d , A CLYLSL L~:TV 

6) Right-of-way: 

cellaneous field notes, comments, or design ideas: 
\ 5 Vefv w\.'t\J. k ~ e  b V C ~ ; > P  c o w  

I +O F ~ I S C  (0-A ~ r o ( ; 1 7  11-  &+PC( b~ 
I 

OV- tL% \ -+rr*e ,&h e ~ l + +  nf ,A, I CIM 
<L& CAC,  a r e  -\rl O e + i e $  C L m n P \  recm-.+r&/\*n~vw~*rd> 
i %u3e< - I hk4 4 O r 6  n* o v e # + ~ ~ * n ~ ) r  

$1- w i l l  n f o & ~ l u  +r4ueI1 d m  & v n a d ,  
1 If 



ALTERNATE 1 



O x f o r d  Wash 6 G l e n b r o o k  B l v d .  (7 -30"x115 '  CMPs) 
CURRENT DATE: 10-05-1996 
CURRENT TIME: 1 6 : 5 1 : 4 1  

FILE DATE: 10-09-1996 
FILE NAME : :$.@.@&#r 

................................................................................ 

.......................... FFZiP. CULVERT >-WALYSIS .......................... 

.......................... HY-9, VERSION 4.3 .......................... 

................................................................................ 
I c I  SITE DATA I CULVERT SHAPE, MATERIAL, INLET I 
1 IJ I--------------------------l-----------------------------------------------, 
I L I INLET OUTLET CULVERT I SPXRELS I 
I V I ELEV. ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET I 
I # I (FTI (FT) (FT) I MATERIAL (FT) IFT) n TYPE I 
I - - - - - - - - _ - - - - - - - - - - - - - - - - - 1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ,  
I 1 11716 .50  1 7 1 5 . 4 9  1 1 5 . 0 0  1 7 CSP 2 . 5 0  2 . 5 0  , 0 2 4  CONVENTIONAL1 

................................................................................ 
SUMMARY OF CULVERT FLOWS (CPS) FILE: FH10-#1 DATE: 10-09-1996 

ELEV (FT) TOTAL 1 
1 7 1 6 . 5 0  0 0  
1717 .50  2 5  2 5  
1 7 1 7 . 9 6  5 0 5 0 
1 7 1 8 . 3 2  7 6  7 6  
1 7 1 8 . 6 5  1 0 1  1 0 1  
1 7 1 8 . 9 6  1 2 6  1 2 6  
1 7 1 9 . 2 7  1 5 0  1 5 0  
1 7 2 0 . 2 4  1 7  6 1 7 6  
1720 .92  202 2 0 1  
1 7 2 1 . 4 2  227 218 
1 7 2 1 . 7 3  252  2 2 8  
1 7 2 0 . 7 7  1 9 6  1 9 6  

.............................. 

5 6 ROADWAY ITR 
0 0 0  1 
0 0 0  1 
0 0 0  1 
0 0 0  1 
0 0 0  1 
0 0 0 1 
0 0 0  1 
0 0 0  1 
0 0 0  3 
0  0  8  4 
0  0  2 3  4 
0  0  OVERTOPPING 

................................................................................ 
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: FH10-#1 DATE: 10-09-1996 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV(FT) ERROR I FT) FLOW (CFS ) ERROR (CFS) ERROR 

1 7 1 6 . 5 0  0 . 0 0  0 0  0 . 0 0  
1 7 1 7 . 5 0  0 . 0 0  2 5  0 0 . 0 0  
1 7 1 7 . 9 6  0 .00  50 0 0 .00 
1 7 1 8 . 3 2  0 . 0 0  7 6  0 0 . 0 0  
1 7 1 8 . 6 5  0 . 0 0  1 0 1  0 0 . 0 0  
1 7 1 8 . 9 6  0 . 0 0  1 2  6 0  0 . 0 0  
1 7 1 9 . 2 7  0 . 0 0  1 5 0  0 0 . 0 0  
1 7 2 0 . 2 4  0 . 0 0  1 7 6  0 0 . 0 0  
1 7 2 0 . 9 2  -0 .00 202 0 0 . 0 6  
1 7 2 1 . 4 2  -0 .01  227 1 0 . 3 2  
1 7 2 1 . 7 3  - 0 . 0 1  252 1 0 . 5 6  ................................................................................ 

<I> TOLERANCE IFTI = 0.010 <2> TOLERANCE ( % )  = 1 . 0 0 0  
................................................................................ 

C o n c l u s i o n s :  1 0 - y r  O.K. 1 0 0 - y r  overtops. 



CURRENT DATE: 10-09-1996 FILE DATE: 10-09-1996 
CURRENT TIME: 1 6 : 5 1 : 4 1  FILE NAME: FH10-#1 
................................................................................ 

PERFORMANCE CURVE FOR C'JLVERT i: 1 - 7 ( 2 . 5  BY 2 . 5  ) CSP 
................................................................................ 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NOR= CRITICAL OUTLET TAI LWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEZTH LEPTH VEL. DEPTH VEL. DEPTH 
(c f5)  ( f t )  ( f t )  ( f t )  <F4> ( f t )  ( f t )  ( £ p s i  ( f t )  ( f p s )  ( f t)  ................................................................................ 

0  1 7 1 6 . 5 0  0 . 0 0  0 . 0 0  0-NF 0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0.00 
2 5  1 7 1 7 . 5 0  0 . 9 3  1 . 0 0  2-M2c 0 . 7 0  0 . 6 1  3 . 8 3  0 . 6 1  8 . 1 6  0 . 1 1  
5 0  1 7 1 7 . 9 6  1 . 3 2  1 . 4 6  2-M2c 1 . 0 1  0 . 8 8  4 . 6 3  0 . 8 8  1 0 . 7 3  0 . 1 7  
7 6  1 7 1 8 . 3 2  1 . 6 7  1 . 8 2  2-M2c 1 . 2 8  1 . 0 9  5 . 2 3  1 . 0 9  1 2 . 5 9  0 . 2 2  

1 0 1  1 7 1 8 . 6 5  2 . 0 0  2 . 1 5  2-M2c 1 . 5 3  1 . 2 8  5 . 7 2  1 . 2 8  1 4 . 1 0  0 . 2 6  
1 2 6  1 7 1 8 . 9 6  2 . 3 3  2 . 4 6  2-M2c 1 . 8 0  1 . 4 3  6 . 1 9  1 . 4 3  1 5 . 3 8  0 . 3 0  
1 5 0  1 7 1 9 . 2 7  2 . 6 6  2 . 7 7  2-M2c 2 . 1 4  1 . 5 7  6 . 6 2  1 . 5 7  1 6 . 4 7  0 . 3 3  
1 7 6  1 7 2 0 . 2 4  3 . 0 5  3 . 7 4  6-FFn 2 . 5 0  1 . 7 1  5 . 1 3  2 . 5 0  1 7 . 5 4  0 . 3 7  
2 0 1  1720 .92  3 . 4 6  4 . 4 2  6-FFn 2 . 5 0  1 . 8 2  5 . 8 6  2 . 5 0  1 8 . 4 7  0 . 4 0  
2 1 8  1 7 2 1 . 4 2  3 . 7 6  4 . 9 2  6-FFn 2 . 5 0  1 . 8 9  6 . 3 4  2 . 5 0  1 9 . 3 4  0 . 4 2  
2 2 8  1 7 2 1 . 7 3  3 . 9 5  5 . 2 3  6-FFn 2 . 5 0  1 . 9 4  6 . 6 2  2 . 5 0  2 0 . 1 4  0 . 4 5  

E l .  mlet  f a c e  lnver t  1 7 1 6 . 5 0  f t  21. o u t l e t l n v e r t  1 7 1 5 . 4 9  f t  
E l .  ~ n l e t  t h r o a t  z n v e r t  0 . 0 0  f t  31. i l l e t  crest 0 . 0 0  f t  

INLET STATION (FT)  
INLET ELEVATION (FT)  
OUTLET STATION (FT)  
OUTLET ELEVATION (FT) 
NUMBER OF BARRELS 
SLOPE (V-FT/H-FT) 0 . 0 0 8 8  
CULVERT LENGTH ALONG SLOPE (FT)  1 1 5 . 0 0  

***** CULVERT DATA SUMMARY ........................ 

BARREL S m P E  CIRCULAR 
BARREL DIAMETER 2 . 5 0  FT 
BARREL MATERIAL CORRUGATED STEEL 
BARRELYANNING'S N  0 . 0 2 4  
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL THIN EDGE PROJECTING 
INLET DEPRESSION NONE 



CURRENT DATE: 10-09-1996 
CURRENT TIME: 16:51:41 

FILE DATE: 10-09-1996 
FILE NAME: FH10-#1 

................................................................................ 

.......................... TAT L32.3.?13 .......................... 

******* REGULAR C M E L  CROSS SECTION * * * - - T * * * * * * * * * *  

BOTTOM WIDTH (FT) 27.00 
SIDE SLOPE H/V (X:ll 1.5 
CHANNEL SLOPE V/H (FT/FT) 0.887 
MANNING'S N (.01-0.1) 0.040 
CHANNEL INVERT ELEVATION (FTI 1715.49 
CULVERT NO.l OUTLET INVERT ELEVATION 1715.49 FT 

******* UNIFORM FLOW RATING CURVZ FOR DOIWSTREAM CHANNEL 

FLOW 
(CFSI 

W.S.E. 
(FT) 

1715.49 
1715.60 
1715.66 
1715.71 
1715.75 
1715.79 

FROUDE 
NUMBER 
0.000 
4.263 
4.556 
4.734 
4.862 
4.963 
5.042 

DEPTH 
(FT) 
0.00 

SHEAR 

................................................................................ 

.......................... ROADWAY OVERTC??ING CATA .......................... 

................................................................................ 

WEIR COEFFICIENT 
EMBANKMENT TOP WIDTH (FTI 

*****  USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. (FT) (FTI 

1 300.00 1726.20 
2 380.00 1721.95 
3 400.00 1721.17 
4 404.63 1720.77 



PRELIMINARY DETAILED COST ESTIMATE - 30% 
Contract No.: FCDMC 94-16 
Project Name: FOUNTAIN HILLS ADMP 
Project Location: Fountain Hills, Arizona 

Glenbrook Boulevard 8 Oxford Wash 
ADMP- 10, Alternate 1 : Install 736"x115' CMPs 

Sub-Total 
Engineering and Contingencies (20%) 

TOTAL FUNDING REQUIRED FOR ALTERNATNE 



- 

1-602-283-1100 
l-Mo-m~-m m 

NOTE: 
PROPERTY LINES AND EXISTING U n U N  INFORMATION 
WERE LOCATED FROM RECORDED PLAT MAPS AN0 
AVAILABLE UTILIN MAPS SURMY INFORMATION 
AND BLUE STAKE DATA WERE NOT OBTAINED. 

CONTOUR INTERVAL = 2 FT. 

STA. UO0.W GLENBRWK BLW. 
STA. 5tW.W OXFORO WASH 

PARCEL F 

.-" .- 

0 CURVE DATA TABLE 
NO. D 

1 NOS00'06' 250.00' 13.10' 6.55' 
2 NlW56'08' 250.00' 47.72' 23.92' 

3 N12'56'50' 250.00' 28.37' 56.49' 
4 N3C.94'41' 250.00' 150.88' 77.81' 

5 NlW47'56' 1000.00' 188.48' 94.52' 
6 NOTIZ'OL' 1000.00' 38.42' 19.21' 

REMOVALS 

XXXX 
xxxx 

XXXX 
xxxx 

NEW CONSTRUCTION I XXXX 

XXXX 
XXXX 

XXXX 
xxxx 
X X X X ~  

;;;; 
xxxx 

;;;; 

3 1 I I 
2 I 1 
I I I 

N0.I Eam4 BY I ME 
FLOOD CONTROL DISTRICT 

O F  hlARICOPA COUNTY 
ENGlNXEUNG DlWXON 

FOUNTAIN HILLS ADMP 

I 

GLENBROOK BOULEVARD & OXFORD WASH 
PROJECT NO. 94-1 6 I: 

PRiLIhlINARY 
NOT FOR 

CONSTRUCTION 

*,.v..,* ,- . ?.. , . 3. m 1 D k E  1; 
DESlGhED 1 R. CONSONI I 6/3/S6 : 
DaWN 1 C. JOY I 6 / 3 / S i  ! 
CHECKED I F. BROWN I 6/3/96 , j  
GEORGE v. SIBOL CCUSULTINC ENQHLfRS. IN:. ' 

in o...ci.tim .ith 
1; 

MKEw,mwm-~m i : PLAN SHEET SHEET OE 

ADMP 10 - ALTERNATE 1 1 2 .. 



REQUIREMENTS 
DclSTiNG CONDmON QlOO= 210 CFS (1995) 

FUNRE CONDVlON 0100= 252 C B  (BUILD-OLIT) 



ADMP 11 : El Pueblo Boulevard 1 Caliente Wash 

I te Wash 



MKE 
Site No.: &&!l 

Job No.: 92-qbq. m% 
Job Name. FDU,,t*LlYI H\\\f 

Field Reconnaissance Sheet 

Reconnaissance by 
&7&-4b 

frr kzwi, 
In~k Date 

Roadway: 1 f ,~b \o  %c\. 

Design Constraints and Considerations: 

1)  Available head, approximately: Upstream: --ft. Downstream: =it. 

2) Can the culvert be lowered: Upstream? Yes, - ft. No 
Downstream? Yes, - ft. F NO 

3) Is there any erosion visible: Upstream? Yes, - ft. No 
Downstream? Yes, - ft. @ No 

Structure Modification Constraints: 

4) Utilities: 

i 

7) Miscellaneous field notes, cpmrnents.,or design ~deas  
W ~ ~ L I  -A. c\\p C Y O ~ ~ I * ~  ;L) * ; \ A t  P ~ ~ L I ~ L \ *  neeA CA 

arde c<r<k e+r@tIw~ -Lo ' I L T ~ J Q . ,  ~ L - n c l ,  Abklki tcs 
L <re 

I 
r 'o&b 3tD- p h  $0 \OP 

+I--: ScVlc, \; m / v / ' b c . l t  m a  -* 7 W I ~ V  b , nrolobm 
3wL1.;trr.u,r LA c~n++itrr- PL* n ~ I 5  'IL\ L I  ref ,.$.~e . 

~ ~ h r n v ~  PICLLII&+ICW. 



ALTERNATE 1 



' 2 

Caliente Wash 6 El Pueblo Blvd. (7 -6 'x3 'x88 '  CBCs) 
CURRENT DATE: 10-09-1996 FILE DATE: 10-09-1996 
CURRENT TIME: 16:52:00 FILE NAME: .$g$f$$#% ......,. . .~ . .... , 

I SITS DATA I CUGTRT SHAPE, MATERIAL, INLET I 
/-_--_-------_-------------I-----------------------------------------------l 
I INLET OUTLET CULVERT / BARRELS I 
I ELEV. ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET I 
I LFTI IFT) (FTI I MATERIAL (FTI (FTI n TYPE I 
I-------_----_-------------I-----------------------------------------------[ 
11530.40 1529.52 88.00 I 7 RCB 5.00 3.00 .012 CONVENTIONAL1 
I I I 
I I I 
I I I 
I I I 
I I I ............................................................................ 

SWMNRRY OF CULVERT FLOWS ICFS) --- - 
:->L: 

ELEV (FT) TOTAL 1 2 3 
1530.40 0 0 0 0 
1531.25 99 99 0 0 
1531.74 197 197 0 
1532.17 296 296 0 
1532.55 395 395 0 C 
1532.90 494 494 0 i 
1533.23 589 589 0 0 
1533.58 691 691 0 u 

? 

1533.95 790 790 0 0 
1534.32 e8a 883 o o 
1534.61 987 951 0 0 
1534.20 853 853 0 0 

DATE: 10-09-1996 

6 ROADWAY ITR 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 6 4 
0 35 3 
0 OVERTOPPING 

................................................................................ 
SUMMARY OF ITSRATIVE SOLUTION ERRORS FILZ: FXll-#l DATE: 10-09-1996 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV ( FT I ERROR ( FT) FLOW (CFS I ERROR (CFS 1 ERROR 
1530.40 0.00 0 0 0.00 
1531.25 0.00 9 9 0 0.00 
1531.74 0.00 197 0 0.00 
1532.17 0.00 296 0 0.00 
1532.55 0.00 395 0 0.00 
1532.50 0.00 494 0 0.00 
1533.23 0.00 589 0 0.00 
1533.58 0.00 691 0 0.00 
1533.95 0.00 790 0 0.00 
1534.32 0.00 888 - 0 -0.02 
1534.61 -0.00 987 1 0.06 

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE ( % I  = 1.000 
................................................................................ 

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



CURRENT DATE: 1 0 - 0 9 - 1 9 9 6  
CURRENT TIME: 1 6 : 5 2 : 0 0  

F I L E  DATE: 1 0 - 0 9 - 1 9 9 6  
F I L E  NAME: FH11-# l  

PERFORMANCE CURVE FOR CULVERT ;i 1 - 7 ( 6 BY 3 ) RCB 
................................................................................ 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CXITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
( c ~ s )  ( f t )  ( f t )  ( f t )  CF4> ! f t I  !ft) ( f p s )  (f t)  ( f p s )  ( f t )  

O-NF 
1 -S2n  
1 - ~ 2 n  
1 -S2n  
1 -S2n  
1 - ~ 2 n  
1 -S2n  
5-S2n 
5 -S2n  
5 -S2n  
5-S2n 

E l .  I n l e t  f a c e  l n v e r t  1 5 3 0 . 4 0  f t  E l .  o u t l e t  l nve r t  1 5 2 9 . 5 2  f t  
E l .  r n l e t  t h r o a t  l n v e r t  0 . 0 0  it 51. l n l e t  crest 0 . 0 0  f t  

***** S I T E  DATA ***** CULVERT INVERT ******f******* 

INLET STATION ( P T )  0 . 0 0  
INLET ELEVATION ( F T )  1 5 3 0 . 4 0  
OUTLET STATION (FTI 8 8 . 0 0  
OUTLET ELEVATION ( F T )  1 5 2 9 . 5 2  
NUMBER OF BARRELS 7 
SLOPE (V-FT/H-FT) 0 . 0 1 0 0  
CULVERT LENGTH ALONG SLOPE (FTI 8 8 . 0 0  

***** CULVERT DATA SUMMARY . . . . . . . . . . . . . . . . . . . . . . . .  

BARREL SHAPE BOX 
BARREL SPAN 6 . 0 0  FT 
BARREL R I S E  3 .00  FT 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S N 0 . 0 1 2  
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE 130 -75  DEG. FLARE) 
INLET DEPRESSION NONE 



CURRENT DATE: 10-09-1996 
CURRENT TIME: 1 6 : 5 2 : 0 0  

FILE DATE: 10-09-1996  
FILE NAME: FHl1-#1 

.......................... TAILWATER .......................... 

............................................................................... 

******* REGULAR CHANNEL CROSS SECTION '%**'"********** 
BOTTOM WIDTH ( F T )  46 .00  
SIDE SLOPE H/V ( X : l )  1 . 5  
CHANNEL SLOPE V/H (FT/FT)  0 . 0 1 0  
MANNING'S N ( . 0 1 - 0 . 1 )  0 . 0 4 0  
CXANNEL INVERT ELEVATION IFT) 1 5 2 9 . 5 2  
CULVERT NO.l OUTLET IMl2F.T ELEVATION 1 5 2 9 . 5 2  FT 

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

FLOW 
ICFS) 
0 . 0 0  

W.S.E. 
( F T )  

1 5 2 9 . 5 2  
1 5 3 0 . 2 4  
1 5 3 0 . 6 1  
1 5 3 0 . 9 1  

FROUDE 
NUMBEF 

0 . 0 0 0  
0 . 6 0 4  
0 . 6 4 1  
0 . 6 6 2  
0 . 6 7 6  
0 . 6 8 7  
0 . 6 5 5  

DEPTH 
(FTl  
0 . 0 0  
0 . 7 2  
1 . 0 5  
1 . 3 9  
1 . 6 5  
1 . 8 5  
2 . 1 1  

SHEAR 
(ESF)  
0 .00  
0 . 4 5  
0 . 6 7  
0 . 8 6  
1 . 0 2  
1 . 1 7  
1 . 2 9  

.......................... ROj3,Dw?.Y OVE3TOPFTNG DATA .......................... 

................................................................................ 

WEIR COEFFICIENT 2 . 6 7  
EMBANKNENT TOP WIDTH (FT)  6 4 . 0 0  
CREST LENGTH IFT) 5 0 . 0 0  
OVERTOPPING CREST ELEVATION IFTI 1 5 3 4 . 2 0  



PRELIMINARY DETAILED COST ESTIMATE - 30% 
Contract No. FCDMC 94-16 
Project Nam FOUNTAIN HILLS ADMP 
Project Loca Fountain Hills, Arizona 

El Pueblo Boulevard 8 Caliente Wash 
ADMP- 11, Alternate 1: Install 7-6'x3'x88' CBC 

Sub-Total 
Engineering and Contingencies (20%) 

TOTAL FUNDING REQUIRED FOR ALTERNATIVE 



1 NOTE: 
PROPERTY UNES AND EXISTING UTlUTY INFORMAnDN 
WERE LOCATED FROM RECWlDED PLAT MAPS AND 
AVAILABLE UTILITY MAPS. SURVEY INFORMATION 
AND BLUE STAKE DATA WERE NOT OBTAINED. 

REMOVALS 

XXXX 
XXXX 

XXXX 
xxxx 

NEW CONSTRUCTION 

XXXX 

XXXX 
xxxx 
XXXX 
xxxx 

xxx 

xxxx 
XXXXX 

XXXX 

xxxx 
XXXX 



. . . . . . .  

. . . . . . .  . . . . . . .  

. . . . . . .  . . . . . . .  

. . . . . . .  . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  . . . . . . .  REQUIREMENTS 
. . . . . .  . . , , . .  . . .  : :  : : : 1 w  EXISTING CONDmON 0100= 665 CFS (1995) 

. . . . . . . . . . . . . . . . .  FUNRE CONDmON 0100- 987 EFS (BUILD O m )  . . . . . . . . . . . . . . . . . .  . . . . . . .  ....................................... . . . . . .  
.................. 

. , . . . . . . . .  . . . . . . .  . . . . .  . . . .  : : l a 0  
. . . . . . . .  

. . .  . . .  

. . .  
. . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  

. . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . .  

. . . . . . . . . . . . . .  . . . . . . .  

. . . . . . .  
. . . . . . . . .  . . . . . . . . .  

. . . . . . . . . . .  . . .  . . . . .  

. . . . . . . . . . .  . . . . . . . . . .  
................................................ . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . .  

1 3 3 0 : : : : : : : : : : : : : : : : : : : : : : : :  ............................................................................................................................. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  
1 5 2 8 : ; : : : : : : : : : : : : : : : : :  .................................................................................................... . . . . . . . . . . . . . . . . . . .  , . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  , . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  



ADMP 12 : El Pueblo Boulevard 1 Caliente Wash 

Caliente Wash Dip Section 
kk/ izr  ~KRS& /EPO& $P#edCdk, fl&le~drrd 

1 
Caliente Wash Dip Se~Llulr 

bohbg @sbe~m Across HFueb/o Bou/evard 



MKE Job No.: '32-4 
Job Name: 

Field Reconnaissance Sheet 

~ - 4 @  
Inils. Dale 

site NO.: PI)YIIP\z Roadway: Pkeb\n %uc\< 

Reason for Anal sis / Existing Deficiency: ?.~.lveut . do*! J .  
I 4 lo,,4,;, . . c ~ l  

D T O V I ~ \ P  5 Q  4 In<'.\ ~ I ' , - c - +  & w ; w L  ~ ) P v - t d +  a ~ e w  . L ( ~ P  d c . 5 ~  

I - F l t n j l r , L .  

Design Constraints and Considerations: 

1) Available head, approximately: Ilpstream: c it. Downstream: ft. 

2) Can the culvert be lowered: Upstream? Yes, - ft. p No 
Downstream? Yes, - ft. B No 

3) IS there any erosion visible: Upstream? Yes, - it. @.No 
Downstream? Yes, - ft. ts No 

Structure Modification Constraints: 

5) Structures: .k *u.-l.r* Y ~ ; 4 ~ r (  a C* ~ Q * C , V  -b 
br i*\ - t ~ p  5rnx,,.aq n(  ~ * p  +.*L~L. 

6 )  Right-of-way: 

7) Miscellaneous field notes, comments, or d e s ~  n ideas. . . 
Ab.\.L.. 4.. W;,P v ; C. lL2' Pm;lb'l\, 
\ \  I .  L- ~ a ' r h ~  d ~ L ~ ~ ~ c l .  5ha\lw 
2%- r - i  n-zrar ,  \wunh(\ 4sfrzu.A~ (1 WAd. u r e  L ~ \ Y  

odvm i 
- SPW,T< \;H84 4c-A t e \ ~ b k m r  ( r  MP% v d v  

\ he * 
c. h r ~ b \ ~ u t  I 



ALTERNATE 1 



/ 2 
Caliente Wash C El Pueblo B l v d .  ( 2 - 1 2 ' x 3 ' x 8 0 '  CBCs) 
CURRENT DATE: 10-09-1996 FILE DATE: 10-09-1996 . .. ...,..,, ~, ~ ;.., 
CURRENT TIME: 16 :52 :47  FILE NAME : F&X2-@& ....:..,. .. .< ....... ~ 

................................................................................ 

.......................... FHWA CULVERT AVi'ZYS IS .......................... 

.......................... HY-8, VERSION 4 . 3  .......................... 

................................................................................ 
I C I  SITE DATA I CULVERT SHAPE, WATERIAL, INLET I 
I u [--------------------------[-----------------------------------------------] 

I L I INLET OUTLET CULVERT I BARRELS 1 
I V J ELEV. ELEV. LENGTH I SHAPE $?AN RISE MANNING INLET I 
I # I IFT) (FTI (FT) I MATERIAL IFT) [FT) n TYPE 
I /--------------------------l----------------------------------------------- 

I 
i 

I 1 11619.82 1618 .56  8 0 . 0 1  1 2 RCB 1 2 . 0 0  3 . 0 0  .012 CONVENTIONAL1 
1 2  1 I I 

................................................................................ 
SUMMARY OF CULVERT FLOWS (CFS) FILE: FX12-#1 DATE: 10-09-1996 

ELEV (FT) TOTAL 
1619.82  0  
1 6 2 0 . 6 5  5 6  
1621.14  111 
1621.56  167 
1621.94  222 
1622.28  278 
1 6 2 2 . 3 5  288 
1622.96  389 
1623.31  444 
1623.69  500 
1 6 2 4 . 0 3  555 
1623 .86  521  

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

6 ROADWAY ITR 
0 0  1 
0  0  1 
0 0 1 
0 0  1 
0  0  1 
0 0  1 
0 0 1 
0 0  1 
0  0  1 
0 0  1 
0 1 0  4  
0  OVERTOPPING 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: FH12-#1 DATE: 10-09-1996 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV (FT) ERROR (FT) FLOW ICFS I KRROR (CFS 1 ERROR 

1619.82  0.00 0 0 0.00 
1620 .65  0.00 5 6  0  0 . 0 0  
1621.14  0.00 111 0 0.00 
1621.56  0.00 167 0  0 .00  
1621.94  0.00 222 0  0.00 
1622.28  0 . 0 0  278 0  0.00 
1622 .35  0.00 288 0  0.00 
1622 .96  0.00 389 0  0.00 
1 6 2 3 . 3 1  0.00 444 0  0.00 
1623.69  0.00 500 0  0.00 
1624 .03  -0.00 555 1 0 . 1 3  ................................................................................ 

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE 1%) = 1 . 0 0 0  

Conclusions: 10-yr  O.K. 100-y r  o v e r t o p s .  



CURRENT DATE: 10-09-1996 FILE DATE: 10-09-1996 
CURRENT TIME: 1 6 :  52: 4 7  FILE NAME: FH12-#1 
................................................................................ 

PERFORMRNCE CURVE FOR CL'LVERT X 1 - 2  I 12 BY 3  I RCB 
................................................................................ 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW N O W  CRITICAL OUTLET TAI LWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(c fs l  ( f t )  ( f t )  ( f t l  <F4> ( f t l  ( f t )  (£PSI ( f t )  ( f p s )  ( f t )  

................................................................................ 
0  1 6 1 9 . 8 2  0 . 0 0  0 . 0 0  0-NF 0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  0 . 0 0  

5 6  1 6 2 0 . 6 5  0 . 8 3  0 . 8 3  1-S2n 0 . 3 2  0 . 5 5  7 . 2 2  0 . 3 2  3 . 3 7  0 . 6 4  
111 1 6 2 1 . 1 4  1 . 3 2  1 . 3 2  1-S2n 0 . 4 9  0 . e 7  8 . 9 2  0 . 5 2  4 . 3 9  0 . 9 7  
1 6 7  1 6 2 1 . 5 6  1 . 7 4  1 . 7 4  1-S2n 0 . 6 4  1 . 1 5  1 0 . 0 7  0 . 6 9  5 . 1 1  1 . 2 4  
2 2 2  1 6 2 1 . 9 4  2 . 1 2  2 . 1 2  1-S2n 0 . 7 6  1 . 3 5  1 0 . 9 0  0 . 8 5  5 . 6 8  1 . 4 8  
2 7 8  1 6 2 2 . 2 8  2 . 4 6  2 . 4 6  1-S2n 0 . 8 8  1 . 6 1  1 1 . 5 6  1 . 0 0  6 . 1 6  1 . 6 9  
2 8 8  1 6 2 2 . 3 5  2 . 5 3  2 . 5 3  1-S2n 0 . 9 0  1 . 6 5  1 1 . 6 7  1 . 0 3  6 . 2 4  1 . 7 3  
3 8 9  1 6 2 2 . 9 6  3 . 1 4  3 . 1 4  5-S2n 1 . 0 9  2 . 0 2  1 2 . 5 6  1 . 2 9  6 . 9 5  2 . 0 7  
4 4 4  1 6 2 3 . 3 1  3 . 4 9  3 . 4 9  5-S2n 1 . 1 9  2 . 2 3  1 2 . 9 7  1 . 4 3  7 . 2 8  2 . 2 4  
5 0 0  1 6 2 3 . 6 9  3 . 8 7  3 . 8 7  5-S2n 1 . 2 8  2 . 3 8  1 3 . 3 5  1 . 5 6  7 . 5 9  2 . 4 0  
5 4 5  1 6 2 4 . 0 3  4 . 2 1  4 . 2 1  5-S2n 1 . 3 6  2 . 5 2  1 3 . 6 3  1 . 6 7  7 . 8 7  2 . 5 6  

................................................................................ 
E l .  I n l e t  f a c e  I n v e r t  1 6 1 9 . 8 2  f t  E l .  o u t l e t  I n v e r t  1 6 1 8 . 5 6  f t  
E l .  l n l e t  t h r o a t  rnvert  0 . 0 0  f t  E l .  ~ n l e t  crest 0 . 0 0  f t  

................................................................................ 

*****  SITE DATA ***** CULVERT INVERT * X * * * * x * * * * x l *  

INLET STATION ( F T )  0 . 0 0  
INLET ELEVATION (FT)  1 6 1 9 . 3 2  
OUTLET STATION (FT)  8 0 . 0 0  
OUTLET ELEVATION (FT)  1 6 1 8 . 5 6  
NUMBER OF BARRELS 2  
SLOPE (V-FT/H-FT) 0 .  C157 
CULVERT LENGTH ALONG SLOPE (FT)  8 0 . 2 1  

***** CULVERT DATA SUMMARY ........................ 

BARREL SHAPE BOX 
BARREL SPAN 1 2 . 0 0  FT 
BARREL RISE 3 . 0 0  FT 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S N  0 . 0 1 2  
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (30-75 DEG. FLARE) 
INLET DEPRESSION NONE 



CURRENT DATE: 10-09-1956 
CURRENT TIME: 16:52:47 

FILE DATE: 10-09-1996 
FILE NAME: FH12-#1 

******* REGULAR C-EL CROSS SECTION *'************** 
BOTTOM WIDTH (FT) 25.00 
SIDE SLOPE H/V (X:l) 1.0 
CHANNEL SLOPE V/H (FT/FTl 0.016 
MANNING'S N (-01-0.1) 0.040 
CHANNEL INVERT ELEVATION (FT) 1618.56 
CULVERT NO.l OUTLET INVERT ELEVATION 1618.56 FT 

*******  UNIFORM FLOW RATING CCRVE FOR DOWNSTREAM CHANNEL 

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
(CFSI (FT) NUMBER (FT) (FPS) (PSF) 
0.00 1618.56 0.000 0.00 0.00 0.00 
55.50 1619.20 0.742 0.64 3.37 0.63 
111.00 1619.53 0.784 0.97 4.39 0.96 
166.50 1619.80 0.807 1.24 5.11 1.22 
222.00 1620.04 0.823 1.48 5.68 1.46 
277.50 1620.25 0.835 1.69 6.16 1.67 
288.00 1620.29 0.837 1.73 6.24 1.70 
388.50 1620.63 0.851 2.07 6.95 2.04 
444.00 1620.80 0.858 2.24 7.28 2.21 
499.50 1620.96 0.863 2.40 7.59 2.37 
555.00 1621.12 0.867 2.56 7.87 2.52 

................................................................................ 

.......................... ROA?WAY OVERTOPPING DATA .......................... 

................................................................................ 

WEIR COEFFICIENT 2.67 
EMBANKMENT TOP WIDTH (FT) 62.00 
CREST LENGTH (FT) 50.00 
OVERTOPPING CREST ELEVATION (FT) 1623.86 



PRELIMINARY DETAILED COST ESTIMATE - 30% 
Contract No.: FCDMC 94-16 
Project Nam FOUNTAIN HILLS ADMP 
Project Locat Fountain Hills, Arizona 

Del Cambre Boulevard & Caliente Wash 
ADMP- 12, Alternate I: Install 2-12'x3'x80' CBC 

nglneerlng and Contingencies (20%) 

TOTAL FUNDING REQUIRED FOR ALTERNATIVE 



NO. A 

1 NOV39'52" 800.00' 134.94' 67.63' 
2 N13'12'20' 800.00' 184.38' 92.60' 

'WO 
S-1. b Fed 

1-802-263-1100 
I-800-STAKE-IT m 

NOlE: 
PROPERM LINES AND EXISTING U ~ U N  INFORMA~ON 
WERE LOCATU) FROM RECORDED P U T  MAPS AND 
AVAILABLE u n L m  MAPS. SURMY INFORMA~ON 
AND BLUE STAKE DATA WERE NOT WTAINU). 

REMOVALS 

xxxx I X X M  

xxxx 
xxxx 

NEW CONSTRUCTION 

XXXX 

XXXX 
XXXX 

XXXX 
xxxx 

XXXX 

XXXX 
XXXX 

XXXX 

;;;; 

; 
i 

f i  
: i 
i 
$ 

.; 

J I I I 
2 1 I 
1 I I I 

NO. I RMSXm I BI I MTE 
FLOOD CONTROL DISTRICT 

OF MARICOPA COUNTY 
ENGINEERING DIVISION 

FOUNTAIN HILLS ADMP 
EL PUEBLO BOULEVARD & CALIENTE WASH 

PROJECT NO. 94-16 
BY / DATE 

PRELIMINARY 
NOT FOR 

CONSTRUCTION 

DESIGNED I R. CONSONI 1 6/3/56 
DRAWN I C JOY I 6/3/5i 
CHECKED / F. BROWN 1 6/3/96 
CEOnGE V SkBOL CUISULTINC ENUNEERS. INC. 

in arsociotiw r i lh  

MKE u u M K . l m ~ L m  

PLAN SHEm 
ADMP 12 ALTERNATE 1 

5 H E n  OF 
1 2 ;  





ALTERNATE 2 



Caliente Wash 6 El Pueblo Blvd. (11 -36 "x90 t  adz's) 
CURRENT DATE: 10-09-1996 
CURRENT TIME: 16:53:07 

FILE DATE: 10-09-1996 . . . . . . . . . . , : . .. 
FILE NAME : g@>%&#2 

................................................................................ 

.......................... FFKA CULVERT PNALYSIS .......................... 

.......................... HY-8, VERSION 4 . 3  .......................... 

................................................................................ 
I c I  SITE DATA 1 CULVERT SHAPE, MATERIAL, INLET 1 
I u I--------------------------,-----------------------------------------------l 
I L I INLET OUTLET CULVERT I BARRELS I 
I V I  ELEV. ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET I 
I # I IFTI (FTI (FT) I MATERIAL IFT) (FT) n TYPE 1 
I I-_____--___---___---------I-----------------------------------------------~ 
I 1  11619.90 1618.48 90 .01  111CSP 3.00 3.00 .024 CONVENTIONAL) 
1 2 1  I I 
1 3 1  I I 
1 4 1  I I 
1 5  1 I I 
1 6 1  I I ................................................................................ 

................................................................................ 
SUMMARY OF CULVERT FLOWS (CFSI FILE : FH12-#2 DATE: 10-09-1996 

ELEV (FT) TOTAL 
1619.90 0 

6 ROADWAY ITR 
0 0 1 

0 40 3 
0 OVERTOPPING 

SUMMARY OF ITERFiTIVE SOLUTION ERRORS FILE: FH12-#2 DATE: 10-09-1996 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV ( FT I ERROR (FT ) FLOW (CFS) ERROR ( CFS 1 ERROR 

1619.90 0.00 0 0 0.00 
1620.94 0.00 5 6 0 0.00 
1621.38 0.00 111 0 0.00 
1621.76 0.00 167 0 0.00 
1622.12 0.00 222 0 0.00 
1622.47 0.00 278 0 0.00 
1622.53 0.00 288 0 0.00 
1623.36 0.00 389 0 0.00 
1623.68 0.00 444 0 0.00 
1623.94  -0.00 500 0 0.09 
1624.18 -0.00 555 0 0.05 ................................................................................ 

<1> TOLERFNCE (FT) = 0.010 <2> TOLERANCE (%I = 1.000 

Conclusions: 10-y r  O.K. 100-yr  o v e r t o p s .  



CURRENT DATE: 10-09-1996 FILE DATE: 10-09-1996 
CURRENT TIME: 16:53:07 FILE NAME: FH12-#2 ................................................................................ 

PERFORMANCE CURVE FOR CULVEXT # 1 - 11 ( 3 BY 3 I CSP 
................................................................................ 
DIS- HEAD- INLET OUTLET 
CKARGE WATER CONTROL CONTROL FLOW NOW-4L CRITICX OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cis) (it1 (ftl (it) <F4> (it1 (ftl (ips) (it1 (ips1 (ftl ................................................................................ 

0 1619.90 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.08 
56 1620.94 1.04 1.04 1-S2n 0.66 0.69 4.30 0.66 2.76 0.54 
111 1621.38 1.48 1.48 1-~2n 0.96 1.00 5.20 0.96 3.62 0.78 
167 1621.76 1.86 1.86 1-S2n 1.19 1.24 5.79 1.19 4.23 0.98 

-~ ~- 

389 1623.3.6 3.29 3.46 2-M2c 1.99 1.93 7.38 1.93 5.86 1.57 
444 1623.68 3.70 3.78 2-M2C 2.21 2.07 7.78 2.07 6.16 1.70 
487 1623.94 4.04 3.99 2-M2c 2.39 2.16 8.13 2.16 6.44 1.81 
515 1624.18 4.28 4.14 2-M2c 2.58 2.22 8.37 2.22 6.70 1.93 ................................................................................ 

El. inlet face invert 1619.90 it El. outlet invert 1618.48 it 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 it 

................................................................................ 

***** SITE DATA ***** CULVERT INVERT ************** 
INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1619.90 
OUTLET STATION (FT) 90.00 
OUTLET ELEVATION ( FT 1 1618.48 
NUMBER OF BARRELS 11 
SLOPE (V-FT/H-FT) 
CULVERT LENGTH ALONG SLOPE (FT) 

***** CULVERT DATA SUMMARY * * * * * * * * * * * * * * C * * x * * * * * *  

BARREL SHAPE CIRCULAR 
BARREL DIAMETER 3.00 FT 
BARREL MATERIAL CORRUGATED STEEL 
BARREL MANNING'S N 0.024 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL THIN EDGE PROJECTING 
INLET DEPRESSION NONE 



CURRENT DATE: 10-09-1996 
CURRENT TIME: 16:53: 07 

'G 
FILE DATE: 10-09-1996 
FILE NAME: FH12-#2 

................................................................................ 

.......................... TAI LWATER .......................... 

******* REGULM C m L  CROSS SECTION ******* f * * f * * ***  
BOTTOM WIDTH (FT) 43.00 
SIDE SLOPE H/V (X:l) 1.0 
CHANNEL SLOPE V/H (FT/FT) 0.016 
MANNING'S N (.01-0.1) 0.040 
CHANNEL INVERT ELEVATION LFTI 1618.56 
CULVERT NO.l OUTLET INVERT ELEVATION 1618.48 FT 

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

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
(CFS) (FT) NUMBER (FTI (FPS) (PSF) 
0.00 1618.56 0.000 0.00 0.00 0.00 
55.50 1619.02 0.714 0.46 2.76 0.46 
111.00 1619.26 0.761 0.70 3.62 0.69 
166.50 1619.46 0.788 0.90 4.23 0.88 
222.00 1619.62 0.808 1.06 4.73 1.05 
277.50 1619.78 0.823 1.22 5.15 1.20 
288.00 1619.81 0.826 1.25 5.23 1.23 
388.50 1620.05 0.845 1.49 5.86 1.47 
444.00 1620.18 0.854 1.62 6.16 1.59 
499.50 1620.29 0.862 1.73 6.44 1.71 
555.00 1620.41 0.869 1.85 6.70 1.82 

................................................................................ 

.......................... ROADWAY OVERTOPPING DATA .......................... 

................................................................................ 

WEIR COEFFICIENT 
EMBANKMENT TOP WIDTH (FT) 
CREST LENGTH (FT) 
OVERTOPPING CREST ELEVATION (FT) 



PRELIMINARY DETAILED COST ESTIMATE - 30% 
Contract No.: FCDMC 94-16 
Project Name: FOUNTAIN HILLS ADMP 
Project Locati Fountain Hills, Arizona 

Del Cambre Boulevard 8 Caliente Wash 
ADMP- 12, Alternate 2: Install 1136"x90' CMPs 

Engineering and Conwgencies (20%) 

TOTAL FUNDING REQUIRED FOR ALTERNATIVE 



CONTOUR INTERVAL = 2 FI. 

NO. A 

1-602-2&3-IlM) 
1-am-srm-IT m 

NOTE: 
PROPERN UNES AND EYlSTING UTILITY INFORMATION 
WERE LOCATED FROM RECORDED PLAT MAPS AND 
AVAILABLE UTILITY MAPS. SURMY INFORMATION 
AND BLUE STAKE DATA WERE NOT OBTAINED. 

REMOVALS 

- 
XXXX 
X X M  

X M X  
XXXX 

NEW CONSTRUCTION 

!3J XXXX 

xxxx 
X X M  

xxxx 
XXXX 

XXXX 

El ;;;; 
xxxx 

XXXX 
xxxx 

:a  I I I 
2 1 
1 I I I 

'N0.l EUSCU I EV 1 MTE 
FLOOD CONTROL DISTRICT 

1 N09'39'52' 800.00' 134.94' 67.6X 
2 N13'12'20' 800.00' 184.38' 92.60' 

I- 
Scak In F u t  

FOUNTAIN HILLS ADMP 
EL PUEBLO BOULEVARD & CALIENTE WASH 

PROJECT NO. 94-16 
c 5% .;*+: x..?,.~... b,q BY 1 o n  1,; 1 1  

PRELIMINARY 
NOT FOR 

CONSTRUCTION 

DESIGNED 1 R CONSONI 1 6 /3 /9E  1 :  
D W N  1 C. JOY 1 6/3/55 I $ 
CHECKED I F. BROWN 1 6/3/55 1 i 
E M I C E  Y. SABOL cMISULnNC ENGINEERS. INC. 

in .rsodation with 

M K E r t u u r u r m ~ ~ ~ ~ ~ m ~ ~ u  
5 
I 

: PLAN SHEn 
ADMP 12 ACIERMlE 2 

SHE- OF 
1 2 :  





ADMP 13 : Fountain Hills Boulevard / Arrow Wash 

1 

I 
Arrow Wash Culvert Inlet 

bokzbg Dovnskeam Af Cuheff hhf 

r Wash 
%B lPou/e~ard andfa//sades fhza fiqp~bg &nfer 



Job No.: 42-Yo4. '! MKE MNme. . .~~ .qz~  
Site No.: &Mh3 

Reconnaissance by: 
&& &&2.4b 
Lkz m * b  
In~ls. Date 

Field Reconnaissance Sheet 

Roadway: u n  fi\\\5 a d  pa\;5ki*5 8 b k  

Reason for Analys~s / Existing Deficiency: /@3 $1- ~ \ I C  ~ 4 - f  5 C ~ I V ~ J ~  
5t'~lL.t~~ h d  f L rnd+  v w d .  Fli-a ~aSuvn+ )u ,*l?w,eI at 
S ~ D + W  A r ~ ; n  ou+\4$ MULL CIY%P~~  CIWH 5+**-m, 

:s$$$$<$:*;2&$*<$:>F/.' <~ $$&.; F......yF3 " : , ::, $ 7 ,  ,..,....,..,.. :<.*:.: ... :.:. .....,....; :: , ,  ;:, ::,: . . . .  ,:...,.;~ ~ ....,...F.: : :  .:2,:.,~:.......:. 

Design Constraints and Considerations: 
t / 

1) Available head, approximately: Upstream: 8 ft. Downstream: 3 ft. 

:.:,, .,..,.. ,.,, ..................... :: .... 

2) Can the culvert be lowered: Upstream? Yes, - ft,  No 
Downstream? Yes, - ft. aJ No 

\@s&&+*@$*&$i. ; @$gk@;;z N&*icr@,p'$$f ,,:, ;<: i-.$>$$ se;ekiip.. @sw ~:>  3.,i~...,...,.ii~,: 22cJ$ ?*;;.:I : "..,. 5 a<:;; " :p$sr . G:2 ;;;;:; !:;; : x*,: ;*@gjz2 ,@ hb,.,.,.,. ;,; @c$$23$ p& .. $;{$yF,.,;;;yy+ ..,,, ;pi;p:;?;g$:f,$:~;g:;: :.::::*.::::%<:? 
. ....:.... :::*;:*:<.>: ,.*.$: s;>p :$@?:: <?,..: ...s2+,:,,:. ;.: .... ::.:.. 

3) Is there any erosion visible: 

: : : :  

*: . ........, : :>.. :.: ...,,,,v.... :: +Fw!~~ies:8: . : 3$.s$$ .,$i ..+ . 3~2~;;j~giJ~ije9~f~91~~~2js - . t ..,.:, ,: ...... .: .,,,: <.$, c . -" . . 

Arrow U~S~L,  I 5 7 0  

Upstream? et Yes. -. o N O  
Downstream? e Yes. hd ft; n NO 

Structure Modification Constraints: 

: . . . . . . .  . , ,, : :  zssEdsj;2g ‘..: +3..... . . . .  

660 

4) Utilities: b-LI C I C L ~ ~ ~ ~ ' ~  of ~ 1 i ) e  L - ~ ; O V  v-c!, 

f,,.\,,++J D& A", w e c w  

st.+\-\ L~,\';L., em,L\+'L$+ wh, l~  -4 J d ~ , . c \ A  -',\\ cm\y 
be 5-C- Au.+iL C c m & y h ~ t l m  'I 

5) structures: %nr C\VC;+, p ~ e ,  t-Jer Z MC. 4 L 9 e t )  
J .  

rn \ u v a ~  *\nnnn,,. *.z,.L.p+ ',. ,.IA , mL tq.4 , l.lln4%rr- 
J I 

aver. 04 ~ + r w t , C d , t ~ ,  , 
I 

. d 

. ,j;;ik2kgi . . ........ ~ s 2 ~ 3 ~ ~ ~ ~ 2 ~ ~ ~ ~ ~ z ~ 3 ~ z  ...,... ~~f&rqgure:" $ 

I-LO" Stor- - ~ ~ ~ l l , -  

6) Right-of-way: %wm A.rd'.* DO,++ -,IC$ 5\*0103;U,_ 
J 

7) Miscellaneous field notes, comments, or design ideas: 
', , e t e ~ C i a  b m 4 \ -  i 'ce?f u - ~ ~ + ~ ~ t i " e  , D t O e  I INIDYDYC.*IC& 

i '  I he v e ~ d  ey.i;~,;,~e, kHD & e r I M &tke\',L, 
M ' I ~ ~  LA ha r u n n l n ~  a, Y L u v - L ~ !  >4nrw A r c e t a  I Ln I 
f i J  
n. K\\+ Y4\vA, +L+ a i rmc ,  P I .  R J V ~ ,  i, - 4 - b  

I d k + l ~ S ,  4 ( 9 0  ' w;\{ b@ V , Q i J  6 ? ~ a q 6 ~ ~ ~ . ~ f ,  
L\o,tc J - ( A  

r ~ \ c  a f e *  w ~L(,,&P!! ...,> , P & * \ ' f \ a  b*-;, 



ALTERNATE 1 



PRELIMINARY DETAILED COST ESTIMATE - 30% 
Contract No. FCDMC 94-16 
Project Nam FOUNTAIN HILLS ADMP 
Project Loca Fountain Hills, Arizona 

Fountain Hills Boulevard 8 Arrow Wash 
ADMP- 13, Alternate I: Construct Detention Basin 

TOTAL FUNDING REQUIRED FOR ALTERNATIVE $186,000 



Excerpt  #OW 'FD un-+ @i, 1 F ~ t w e  &1;tlan~ 
Table F-5 H y d r d  10  

. . . . 37 

k1-k 2: Future Condition 
100-year Peak Discharges 

fwn$* w'' Iqrp In  Numerical Order by Type 

WEC-1 Dischawe, in cfs 
ID 6-hr 24-hr Control 

C524 c 
- C525 596 399 6-hour controls 

M-hr C526 798 51 2 6-hour controls 
C527 987 627 &hour controls 
C528 548 361 6-hour controls 
C529 917 596 &hour controls 
C530 1340 1005 6-hour controls 

C530R 629 41 7 &hour controls 
C531 1504 1 172 &hour controls 
C532 1854 1578 &hour controls 
C532L 1661 1344 &hour controls 
C533 2132 1920 &hour controls 
C534 2427 231 0 6-hour controls 

C534R 2306 21 42 &hour controls 
C535 2441 2346 6-hour controls 
C5361 2496 2430 6-hour controls 
C5360 326 321 6-hour controls 
C536R 2427 2354 6-hour controls 
C537 346 358 24-hour control 
C5381 473 499 24-hour control 
C5380 442 456 24-hour control 
C540 560 561 24hour control 
C540L 254 147 6-hour controls 
C540R 464 468 24-hour control 
C541 658 633 6-hour controls 
C543 252 143 6-hour controls 
C544 171 96 6-hour controls 
C546 27 1 152 6 h w r  controls 
C547 758 443 &hour controls 
C548 1 172 1241 24-hour control 
C548L 747 726 &hour controls 
C548R 883 535 6-hour controls 

3 9 6 g  
I 

1 f 6 8  C549 3524 4013 24-hour control &! L%Jfe 5ll.d 
1 

C549L 1331 1370 24-hour coriltol hJ&bmKoo,C wnrl\ 
C549R 2508 2760 24-hour comrol 

4 b hr C550 687 455 6-hour controls 
C552 131 2 1001 &hour conwols 1 1 C552L 878 61 7 6-hour controls 
C552R . 679 420 6-hour controls 
C553 1440 11 27 6-hour controls 
C555 489 289 6-hour controls 
C556 1906 1626 6-hour controls 
C556L 1601 1309 &hour controls 
C556R 682 404 &hour controls 
C557 2067 1780 &hour controls 
C557R 2002 1720 &hour controls 
C558 - 2110 1821 &hour c m l s  

Table F-5, Page 5 



7;/ % ~ L r p  b.7 FO 41\Snio filk Fytwe W;S~U*)S I4 deld 
Table F-5 7 97 

Future Condition 

F' ~t C L M o f f  /qrv 100-year Peak Discharges 
J)oru%P ~ c l ~ m ~  Q# In Numerical Order by  Type 

HEC-1 Discharge. in cfs 

I 
ID 6 h r  24hr  Control 

C595R 1764 1082 &hour controls 
1. C596 1679 1696 24-hour control 

483 6-hour controls 
691 6-hour controls 

2655 24-hour control 
1 143 6-hour controls 
241 6-hour controls 
41 9 6-hour controls 
589 6-hour controls 
487 6-hour controls 
833 6-hour controls 
107 6-hour controls 
184 6-hour controls 
78 6-hour controls 
207 &hour controls 
1 161 6-hour controls 
1 147 6-hour controls 
56 6-hour controls 

242 6-hour controls 
143 6-hour controls 
190 Shour controls 
64 6-hour controls 

1 162 6-hour controls 
34 6-hour controls 

204 6-hour controls 
193 6-hour controls 
302 6-hour controls 
282 6-hour controls 
280 6-hour controls 
408 6-hour controls 

6-hour controls 
6-hour controls @3, f?*  ow 
6-hour controls A o ~ .  p I a 
6-hour commls 
6-hour controls l,"/c&& Pffe /!: L/y*.p 
6-hour c o m l s  
24-hour comml Sllg -0 RlvB ( /4&P ;) 
6-hour commls h h b z  Lv'ssll 

C622R 1877 1761 6-hour controls - - 

4.071 
C624 238 130 6-hour controls 

-- 3.65 I c~~~ I 3692 4117 24-hourcomro~ El  P~cebl, &vJ, AJ&,-~,, 
C626C 3561 401 2 24-hour control 
C626R 367 

4,054. 3674 C627 
207 6-hour controls - w@J' - I 3714 4130 24-hour c o m l  OJ~-J*W-- 4 of I 

CLEAR 21 09 201 7 6-hour controls pr fi; L C  6 RJ~ ,,,, ,,,J 
CLEAR 1610 1464 Shour commls 

344 298 6-hour controls 

Table F-5. Page 7 



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

HEC-1 Discharqe. in cfs 
2441 r ID 6 h r  - Control 

D503R 0 0 6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls sjleL.4 o vnr 4 . 3  J. , Y C ?  
6-hour controls ?7$ Mli 
6-hour controls d- e '9-, r *-re I 5 
6-hour controls- PI& +/,wS j,, 6ohcmP 
6-hour controls 
6-hour comrols 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
&hour controls 
6-hour controls 
6-hour controls 
6-hour conuols 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour c o m l s  
6-hour controls 
6-hour controls 
6-hour commls 
6-hour conuols 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour c m o L  

Table F-5. Page 8 



1- * * * * 
* FLWD HYDRM~RAPH PACKAGE (HEC-1) * * U.S. ARRY CORPS OF ENGINEERS * * M Y  1991 * * HYDROLOGIC ENGINEERING CENTER * * VERSION 4.0.1E * * M)9 SECOND STREET * 
* Lahey F77L-W/32 verrlon 5.W * * DAVIS, CALIFORNIA 95616 * * Dodscn & Associates, Inc. * * (916) 551-1718 * 
* RUN DATE 09/19/96 TIME 15:07:31 * b - /feu n 2 R * * 

THIS PfMGRAll REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 73 ,  HECIGS, HECIDB, AND HECIW. 

THE DEFINITIONS OF VARMLES -RTlMP- AND -RTIMI- HAVE MANGE0 FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AnSKK- ON RN-CARD WAS W E D  WITH REVISIONS DATED 28 SEP 81. THIS IS THE F M ( W  VERSION 
NEW OPTIONS: DAMBREAK OUTFLOW WBMERGENCE , SINGLE EVENT DANAGE CALCUUITION, DSS:WRITE STAGE FREQUENCY, 
0SS:REP.D TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS MTE:GREEN AN0 M T  INFILTRATIW 
KINEMTIC WAVE: NEW FINITE DIFFERENCE AWRITHn 

HEC-1 INPUT 

I D  ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... I 0  

I D  Fountain Hi l ls  Area Drainqa Waster Plan 
I D  This information i s  nodified fmn the 
I D  Fountain H i l l s  North Flmdplain Delineation Study. Original f i lenam FUl@J-6. 
I D  Original FCD 92-04. New AMP i s  FCD 94-16 
I D  W i f i e d  by nclaughlin &try Engineers, for GVSCE File: 1005Rl~H.IHl 
I D  Future Condition Hc&L Date: 07-19-94 dtp 
I D  1WYear 6-HWr Storm, Clark Unit W q r a p h  Revised: 9-2W% cj/fb 
I D  
I D  The future cadit ions dl i s  w i s e d  to add a reservoir r a t e  a t  C619 (~chca";, jvL- 
I D  This Locatron i s  A r r w  Uash at  F m t a i n  Hi l ls  8lvd (aka ADMP 13) 
I D  as part of the Fountain H i l l s  Area Drainqe taster Plan. 1 . r ~  5 t . r e q p  
ID D PO i n  * 
IT 1 1m ddcPlR9 fo 
I 0  5 
IN 15 
WIAGRAn * 
JD 3.30 0.M 
PC 0.000 0.008 0.016 0 . m  0.033 0.Wl 0.050 0.058 0.066 0.074 
PC 0.087 0 . w  0.118 0.138 0.~16 o . m  0 . r ~  0.911 0.931 o . m  
PC 0.962 0.572 0.983 0.991 1.000 
JD 3.28 0.50 
JD 3.23 2.m 

IUJ-Year HEM, Future Conditions, bharr 

Fi le = 'IM)~R~FH@ Fcuntsin Hi 11s AMP 

"a tlbp''a' $, a l l   ape+- 



LINE 

F i le  = I~RIFH.OW 

JD 1.88 5W.O 
PC 0 . W  0.024 0.W 0.059 0.078 0.098 0.119 0.141 0.162 0.186 
PC 0.212 0.239 0.271 0.321 0.408 0.515 0.627 0.735 0.M4 0.864 
PC 0.907 0.930 0.554 0.9i7 1.MO * 
tx 2MA 

Sub-Basin 2MA 
m 

The Clark Unit Hydrograph i s  used for this basin. 
KM The HEC-1 trlnearea relation i s  used for this basin. 
m 

Time of Concentration for th is subbasin i s  based on the follouim~: 
I;M 6-Hour Rainfall, Pattern No. l .W 
KM An rainfal l  areal reduction factor of 0.997 
m 
KM EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS 
KPI 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 50 

.46 .45 .45 .I4 .I1 .I0 .04 .04 .W .02 .M .M .W .@I .W .W .W .W 
Kn 

HEC-1 INPUT PAGE 2 

I D  .... . . .I.. . . .. .2.. . ... .3..  . . . . .4.. . . . . .5.. . . . . .6.. . . . . .7.. . . . . -8.. . . . . .9.. . . . .I0 

Kn L= 1.269 miles, S;; ZQS fcct/mi le, KtF .07 
m 
BP. 0 . m  
LG 0.13 0.35 5.70 0.19 7.94 
UC 0.354 0.33 * 

The Clark Unit Hydrograph i s  used for this basin. 
The HEC-1 timearea relation i s  used for th is basin. 

T i w  of toncgltration for th is sub-basin i s  based on the fol lwiog: 
btbur Rainfall, Pattern No. 1.00 
An ra infal l  areal reduction factor of 0.999 

EXCESS RAINFALL VALUES MCEEDED IN 5-HINUTE INTERVALS 
5 10 15 20 25 30 35 40 45 50 55 60 65 7ll 75 80 85 50 

.45 .U .U .13 . lo .09 .w .a .m .w .w .W .w .a, .a, .a, .W .w 

L= 0.680 miles, 5 223 fset/miLe, k= .I0 

KK 501502 
101 N o m l  depth channel mute fm C5M t o  CS02 
101 Source: MO Scale Rapping 
RS 6 F W  -1 
RC 0.055 0.045 0.055 YJ33.0 0.- 
RX lMO.O lMO.O 1025.0 1045.0 1075.0 1105.0 1125.0 1155.0 
RY 1624.0 169.0 1620.0 1618.0 1618.0 1620.0 1622.0 1624.0 * 

1WYear HEC-1, Future Gmditions, Maur 

Favltain Hi 11s ADW 

k O + ~ :  i h p f  p a p  ~-t;tt4 d r u  04 i n t ~ ~ + ,  



KK D615L 
KM Hydrograph diversion a t  MIS. Mein flw mt inues i n  the Left branch. 
KM Diverted flow i s  i n  the right branch. 
DT D615R 

KK 615618 
KM Ncrnal depth channel mute fma C615 to  C618 
KM Source: Hydmlqly Field Reconnaissance 
RS 1 FLOW -1 
RC 0.040 O.M8 0.040 499.0 O . 1 D  
FS 1WO.O 1028.0 1029.2 1M3.2 1027.2 1028.4 1036.4 1045.4 
RY 1BW.4 1799.6 1799.2 1m.8  1798.3 1798.7 1798.9 18W.4 * 

PAGE 98 HEC-1 INPUT 

LINE 

KK C618 
KM Hydrcgraph d i n e  t6180 + 615618 at C618 
HC 2 0.19 

KK 618619 
KM Normal depth channel mute fmn  C618 to  C619 
KM Source: HEC-2 Cmoo Section: AR 0.441 
RS 3 FLOW -1 
RC 0.070 0.060 0.070 1837.0 0.0285 
FS 9870.6 9928.6 9957.1 M . 9  1 W . 9  1WZ2.1 1W62.0 1M16.4 
RY 1709.2 17W.9 1658.8 1690.0 1689.8 1699.6 17CU.3 1711.3 * 
KK 2llT 
KM WbBasin 211T 
KM 
KM The Clark Unit Hydrcgraph i s  used for this basin. 
KM The Urban timearea relation i s  used for th is basin. 
KM 

KM T im of Concentratim for th is subbasin i s  based on the fo l lwing: 
Kn &Harr Rainfall, Pattern No. l .W 
KM An ra in fa l l  areal reduction factor of 0.559 
KM 
KM EXCESS RAINFALL VAWES EXCEEDED IN 5-HINUTE INTERVALS 
KM 5 10 15 20 25 30 35 40 45 M 55 60 65 70 75 80 85 90 
KM .49 .49 .49 .I8 .I5 .I5 .07 .07 .07 .07 .06 .06 .M .M .M .M .M .M 
KM 
KM L= 0.488 miles, S 2% feetpi le, KtF .03 
KM 

1M-Year HEC-1, Future Conditions, bhcur 

Favltain Hi l l s  ADHP 

I\lote:  PI/;- i - f U f  pp o ~ i b l  , 

F i le  1006RlFH.OH2 



Ru Hydrograph d i n e  618619 + 211T at  C619 Left branch 
HC 2 

--. . 
Ru Retrreve previwsly diverted hydrograph a t  C615 i n  the right branch. 
DR D615R 

YX 615619 
Kn Normal depth channel m e  from C615 to  Cb19 
Ru scurce: Hydmlcgy Field Recwnaissance 

RX lCC~3.0 1009.3 1018.5 1037.0 1039.3 1053.0 1065.0 1065.0 
RY 1727.2 1726.5 1725.8 1724.4 1724.6 1725.8 1725.9 1725.9 * 

HEC-1 INPUT PAGE 99 

U N E  

KK C619I 
Kn Wrwrach d i n e  C619L + 615519 a t  C6191 

YX C6190 
Kn Reservoir mute at SIP. 
Ru 
Kn The Floodplain Delineation Shldy reservoir m e  has been wdified. 
Kn This d i f r c a t i o n  i s  a Larger storage volume achieved by excavation. 
Ru 
m 1 .- 
RS I ELEV 1675.6 
S A 0 0.56 0.66 0.76 0.87 0 . B  1.10 1.23 1.53 
SE 1675.6 1678 1680 1682 1684 1686 1688 1693 1692 

YX M19R 
Kn kiydrograph diversion at 619. k i n  f lw continues i n  the right branch. 
Ru Diverted f lw i s  i n  the Left  branch. 
DT D619L 
D l  0 4 25 72 128 155 163 172 178 187 
Dl 1% 213 238 2i3 318 374 441 518 606 m6 
W 0 0 0 0 0 0 0 0 0 0 
W 8 24 49 83 128 182 249 326 412 512 * 
13: 619620 
Kn Lag m e  th& Palisades Plaza storm drain 
RT 0 1 

Kn Retrieve previwsly diverted hydrograph a t  C619 i n  the Left branch. 
DR M19L 

tX 619620 
Kn Normal d g t h  channel rarte fmp C619 t o  63 i n  Fountain H i l l s  Blvd. 
Ru Source: MO Scale Mapping. Similiar to  523548 
RS 1 FUX( -1 
RC 0.040 0.024 0.040 8M.O 0.0288 
RX 918.0 940.0 W . 0  lWD.0 1040.0 1040.1 1044.1 10B8.1 

IMtYMr HEC-1, Future Ceditiens, 6-hr 

Fi le = 100MnFH.OH2 



LINE 

UNE 

RY 1648.0 1645.8 1643.8 1644.7 1644.0 1644.5 1644.5 1648.0 * 
HEC-1 INPUT 

....... ....... ....... ....... ....... ....... ...... ..... I D  ....... 1 2 ....... 3 4 5 6 7 8. 9 .I0 

KK 211W 
Dl Subasin 21lW 
m 

The Clark Unit Hydmgraph i s  used for th is basin. 
KII The Urban timearea relation i s  used for th is basin. 
m 
t3l Time of Concentration for  th is subbasin i s  based on the following: 
lac &Hwr Rainfall, Pattern No. 1.00 
kn An ra in fa l l  areal reduction factor of 1.MO 
KW 
W4 EXCESS RAINFALL VALUES EXCEEDED I N  5-HIWE INTERVALS 
KM 5 10 15 M 25 30 35 40 45 50 55 60 65 70 75 80 85 90 
Kn .49 .49 .49 .I9 .I6 .I5 .08 .08 .07 .07 .07 .O? .02 .02 .02 .02 .02 .02 
m 
m L= 0.289 miles, 5 ID feet/mi le, Kb= .03 
YM 

KK E6MR 
Kn Hydrograph d i n e  619620 + R619L + 211W at  C6N) right branch 
HC 3 0.28 

KK 88611R 
k24 Retrieve prwicusly diverted hydrograph a t  C611 i n  the right branch. 
DR D611R 

KK 611620 
KII Lag rcute thmugh Palisades Plaza storm drain 
RT 0 1 

m Hydmgraph d i n e  611620 + C6XIR at  090 
HC 2 0.42 

KK 620621 
m Normal depth channel rmte frca C6N) t o  C621 
m source: HEC-2 Cr-ass Section: AR 0.081 
us 1 FLOW -1 
RC 0.W 0.050 O.OM 9l5.0 0.03% 
RX 9750.0 9750.1 9972.2 9994.8 1000.9 11002.7 10048.6 10125.0 
RY 1657.9 1657.5 1655.4 1646.8 1646.8 1657.8 1657.0 1657.9 * 

HEC-1 INPUT 

KK c62l 
iQl Hydrograph d i n e  C621L + 6M621 at  c62l 
HC 2 7.93 * 
KK 621622 
k24 Norm1 depth channel m e  from c62l t o  t6U 

1CC-Year HEC-1, Future Cpditians, 6-hwr 

F m t a i n  Hi l ls  MHP Page rrC 



INPUT 
LINE 

LINE 

BA 0.053 
LG 0.07 0.25 5.80 0.17 52.43 
UC 0.092 0.058 
UA 0 5 16 30 65 77 84 90 94 9; 

UA 100 * * * 
* * End Basin 211. * * * 

HEC-1 INPUT 

SCHEMATIC D IMRAn OF STREAM NETUORK 

(. f CONNECTOR (<-I RENRN OF DIVERTED OR PUFlPED FLOW 

fa 4 ! ~ ~ r r n l i  r a w t e .  
1WYear HEC-1, Future Cond7t1ms, &hour 

r i l e  = lM6RIFH.OH;! 



(*I RUNOFF ALSO CCMPUTED AT THIS LOCATIC61 
1- * * 
* FLOOD HYDRCGRAPH PACKAGE (HEC-1) * * M Y  1991  * * VERSION 4.0.1E * 
* Lahey F77L-EM/32 v e r s i o n  5.M * * Wson & Assoc ia tes ,  Inc. R * RUN DATE 09/19/% TIME 15:07:31 * 

* * 
* U.S. ARMY CORPS OF ENGINEERS * 
* m D w L f f i I c  EMNEERING CENTER * * t%9 SECOND STREET * 
* DAVIS, CALIFORNIA 55616 * 

F m t a i n  H i l l s  A r e a  D r a i M g e  h s t e r  P l a n  
T h i s  information i s  m o d i f i e d  fm t h e  

F o u r t a i n  H i l l s  N o r t h  F l d p l a i n  D e l i n e a t i ~  Study. O r i g i m l  filmam F W W .  
O r i g i n a l  FCD 92-04. NN ADMP i s  FCD 94-16 

M o d i f i e d  by M c l a u g h l i n  b t t y  Engineers,  f o r  GVSCE 'F i l e :  IWRIFH.IHI 
F u t u r e  C o n d i t i o n  Mode l  

The future M d i t i o n s  m i e l  i s  r w i d  t o  add a reservoir m u t e  a t  C619 
This L o c a t i o n  i s  A r r o w  Vash a t  F o u n t a i n  H i l l s  BLvd  ( a h  ADHP 13) 

a s  p a r t  o f  t h e  F o u n t a i n  H i l l s  A r e a  D r a i ~ g e  l a s t e r  P lan.  

1 4  I 0  WTPUT CONTROL VARIABLES 
IPRNT 5 PRINT OlWROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT S W  

HYDROGRAPH TINE DATA 
M l I N  1 MINUTES I N  CCMPUTATION INTERVAL 

IDATE 1 0 STARTING DATE 
IT IME MXYl STARTING TIME - - 

NQ 1080 NUMBER OF HYDROGRAPH ORDINATES 
NDDATE 1 0 ENDING DATE 
NDTIME 1759 ENDING TIME 
ICENT 19 CENTURY WRK 

CCMPUTATION INTERVAL 0.02 HOURS 
TOTAL TIME BASE 17.98 HOURS 

ENGLISH UNITS 
DRAINAGE AREA W A R E  M L E S  
PRECIPITATION DEPTH INCHES 
LENGTH. ELEVATION FEET -- 

FLOW CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHRENlEIT 

16 JD INDEX STOM tU. 1 
STRH 3.W PRECIPITATION DEPTH 
TRDA 0.M W S W S I T I O N  D R A I W E  AREA 

PRECIPITATIW PATTERN 
0.00 0.m 0.00 0.m 0.m 0.m 0.m 0.00 0.00 0.00 
0.m 0.00 0.00 0.00 0.m 0.m 0.W 0.m 0.m 0.00 
0.m o.m 0.m o.m o.m o.m o.m 0.00 o.m o.m 
o.m o.m o.m o.m 0.00 o.m o.m o.m 0.m o.m 
0.m 0.m 0.m 0.m 0.m 0.m 0.02 0.m 0.m 0.m 
o.m 0.01 o.m o.m o.m o.m o.m o.m o.m o.m 
0.m 0.00 0.m 0.00 0.03 0.m 0.m 0.00 0.00 0.m 

1W-Year HEC-1, F u t u r e  Caditias, &hour 

F o u r t a i n  H i l l s  A M P  



IW-Year HEC-1, Future Cmlitim, bharr 
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PEAK FLOW TIME HAXIRUM AVERAGE FLW 
b H R  24-HR M I R  1 7 . W R  

+ (CFS) (HR) 
(CFS) 

210. 4.42 62. 23. 23. 23. 
(INCHES) 2.318 2.574 2.574 2.574 

(AC-FT) 31. Y. 34. 34. 

CUMULATIVE AREA = 0.25 SP MI 

W F F  SUH8ARY 
FLOU I N  N g I C  FEET PER SECOND 

TIME I N  HWRS, AREA IN W A R E  MILES 

PEAK TIME OF AVERAGE FLOU FOR HAXIHUM PERIOD BASIN WIM TIME OF 
OPERATION STATIOll F W  PEAK AREA STAGE HAX STAGE 

6 i W R  24-IWR 7 2 W R  

HYDROGRAPH AT 
t M I A  376. 4.1P 44. 15. 

ROUTED TO 

1E-Year HEC-1, Future Conditions, trhour 

F o m t a i n  H i l l s  M))(P 

O~-+pqf  p a p  o m r t ~ d  h - h . 1  we* a~ ,;+t,oJ+, 



W I I L  

611612 

2 l l P  

612 

0513 

613621 

2 l l L  

C621 L 

211Q 

616617 

n l R  

C617L 

n i u  

Dbl4R 

W l 4 L  

c617 

617618 

MIS 

C618I 

CblBO 

88614R 

614615 

n i v  

MI 5 

RUUTED TO 

HYDRCGRAPH AT 

2 COMBINED AT 

2 W I N E D  AT 

ROUTED TO 

HYDWRAPH AT 

2 tMIBlNED AT 

HYDROGRAPH AT 

RWTED TO 

HYDKGRAPH AT 

2 MHBINED AT 

HYDKGRAPH AT 

DIVERSION TO 

HYDKGRAPH AT 

2 CWINED AT 

ROUTED TO 

HYOWRAPH AT 

2 CWEINED AT 

R W T D  TO 

HYDROGRAPH AT 

ROUTED m 

HYDROGRAPH AT 

2 W I N E D  AT 

lwyear HEC-I, Future Conditiprs, 6-hour 

Fountain Hills ALXP 

e r ~ v ; o u ~  a d - p ~ t  p a p  o-;#QJ, 

File = 1W6RIFH.OiQ 

I y o t ~ :  



DIVERSION TO 

HYDROGRAPH AT 

RWTED TO 

2 COnBINED AT 

ROUTED TO 

HYDRCGRAPH AT 

2 W B I N E D  AT 

HYDROGRAPH AT 

ROUTED TO 

2 aYlBINED AT 

ROUTED TO 

DIVERSION TO 

HYDRCGRAPH AT 

m D  m 

HYDRUjRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

2 W I N E D  AT 

ROUTED m 

2 COMBINED AT 

W E D  TO 

0.25 16s '  c*, 
f/& sheet 41- i; 

100-Year HEC-1, Future C d i t i w ,  M a u r  

Fantain H i l l s  ADWP 



HYDROGRAPH AT 

2 COElBINED AT 

HYDROGRAPH AT 

WED m 

KWTED TO 

HYDRMjRAPH AT 

2 COWBINED AT 

ROOTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROORAPH AT 

2 COWBINED AT 

WED m 

HYDRDWlAPH AT 

2 MMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

WED m 

HYDROGRAPH AT 

2 MMBINED AT 

2 MMBINED AT 

File = I&MFH.OH~ 

5.10 1117. 565. 565. 

4.05 60. M. 20. 

5.10 1153. 582. 582. 

4.03 35. 12. 12. 

4.10 35. 12. 12. 

4.15 35. 12. 12. 

4.02 26. 9 9 

4.03 60. M. D. 

4.08 60. 20. 3. 

4.03 12. 4. 4. 

4.07 72. 24. 24. 

4.05 17. 6 6. 

4.07 69. 3u av. 

4.12 69. 30. M. 

4.03 41. 14. 14. 

4.07 129. 43. 3. 

4.13 129. 43. 3 .  

4.05 n. 11 

4.12 160. 54. 54. 

4.15 1265. 625. 625. 

4.25 1264. 624. 624. 

4.05 26. 9. 9. 

4.23 lOa.  631. 631. 

4.25 16%. 829. 829. 

ICC-Year HEC-1, Future Conditions, bhour 

Fantain H i l l s  AW 



HYDROGRAPH AT 
2 l l A 4  %. 4.05 

ROUTED TO 
625626 92. 4.08 

RUJTED TO 
623624 148. 4.02 

ROUTED TO 
624626 231. 4.05 

2 COMBINED AT 
C626R 367. 4.03 

HYDROGRAPH AT 
211AE 114. 4.02 

m WlmnL END OF HEC-1 * 

1WYear HEC-1, Future Umditions, M a u r  

Fowvrain Hills AMP 
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->, .. project Title 1.. i < Project No. 7 ZYo(lO+ Date 

Subject AbmP' (3 - 4-w.l Designed ~ L T  p a g e i / r  



STAGE- A R E / +  R E L a r l o r c r H I P  
ADMP 13 Detention Basin 

Total 
V0l~me 
(acre-ft) 

0.45 

1.67 

3.09 

4.73 

6.58 

8.67 

11.00 

13.75 

r 
i n f h T  TT"~ * c - !  S E  recordS 

r 
/ q ~ u t  e r  FEc-1 SP f t ~ c r d ~  

Total 
Volume 

(ftA3) 

19510 

72601 

134631 

205940 

286806 

377703 

479215 

598939 

Volume 
(acre-ft) 

0.45 

1.22 

1.42 

1.64 

1.86 

2.09 

2.33 

Volume 
(ft03) 

19510 

53091 

62030 

71309 

80866 

90897 

101513 

119723 

1 3.1 6 

Vert~cal 
Distance 

(ft) 

2.4 

2 

2 

2 

2 

2 

2 

2 
C ?  1 , - -  1692 66467 

Area 
(fP21 

0 

24388 

28763 

33323 

38038 

42876 

48070 

53491 

A m  ;,I 

hcrcJ Elevation 
(ft) 

i 1675.6 
0 . 5 6  1 1678 -- 

a, 6L 

0.76 

0 ,  q7 

1680 

1682 

1684 

0 , q %  1686 

1 .  10 1688 
I 

3 ; 1690 



I MKE McLaughlin Kmetty Engineers, Ltd. I 



C619 Stage vs Discharge 
C ~ ~ l v e r t  Flow from TINSYS 

50 75 1 00 125 150 175 200 
Discharge, in cfs 



GEORGE V. SABOL CONSULTING ENGINEERS, INC. SHEET O F  7 
ML ~ L D  DATE >/z 

PROJECT .. I+'- 
C v w e e ~  ~ ~ E L D  5ue\jz-( PROJECT NO. " 



UNEVEN WEIR FLOW PROGRAM 
FORTRAN VERSION 1.0 
PROJECT: Fountain H i l l s  North FIS 
DATE: 1012611993 
TIME: 12:32.37 ............................................. 

ELEVATION 

Weir 

DISCHARGE (CFS) --------------- 

F j c q - f p  ? ~ % ~ i O , n  Cl'llr =D,P 

APPENDIX A 
Hydrau l ic  Ca lcu la t ions  for St ruc tu re  a t  C619 WEIR, Page 3 1 

I 



N O T  PROPERTY U N O  AND EXlSTlNG UTlUTY INFORMAilON 

WERE LOCATED FROM RECORDED PLAT MAPS AN0 
AVAILABLE UTlUTY MAPS SURVEY INFORMAnON 
AND BLUE STAKE DATA WERE NOT OBTAINED. 

REMOVALS 

XXXX 
XXXX 

I 
XXXX 
xxxx 

NEW CONSTRUCTION I 
xxxx 
XXXX 
xxxx 
XXXX 
xxxx 

XXXX 

XXXX 
xxxx 

XXXX 

XXXX 
XXXX 

REQUIREMENTS 
EXISTING CONDITION Q100= 520 CF5 (1995) 

FUNRE CONDITION 0100= 655 CFS (BUILD OUT) 

8" aillaclotla" WIlh I 
PLAN SHEET SHEE~ OF F 

ADMP 13 - ALTERNATE 1 





I- * * * * 
* FLCOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS * 
i MAY 1991 * * HYDROLffiIC ENGINEERING CENTER * * VERSION 4.0.1E * * M)9 SECOND STREET * * Lahey FTIL-EM132 version 5.M * * DAVIS, CALIFORNIA 95616 * * Ddsan & Associates, Inc. * * (916) 551-1748 * * RUN DATE 02/07/97 TIME 11:02:36 * - frc u rc r\ p * * 

L 

THIS PROGRAn REPLACES ALL PREVIOUS VERSIONS OF HEC-1 MOW AS HECl (JAN 731, HECIGS, HECIDB, AND HECIW. 

THE DEFINITIONS OF VARIABLES -RTINP- AND -RTIOR- HAVE CHANGED FRWl THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSIX- ON RM-CARD WAS CHANSED WITH REVISIONS DATED 28 SEP 81. THIS I S  THE FORTRW VERSION 
NEW OPTIWS: DAnBREAK WTFLW SUWERGENCE , SIIGLE EVENT DAME CALWTION, DSS:URITE STAGE FREWENCI, 
DSS:READ TIME SERIES AT DESIRED CALNUTION INTERVAL LOSS RATE:GREEN AND ANPT INFILTRATION 
KINEMTIC WAVE: NEW FINITE DIFFERENCE ALRYRITHII 

HEC-1 INPUT 

I D  ... . . . .1.. . . ..2.. . .. . .3.. . . .. .4.. . . . . . 5 . .  . . . . .6.. . . . . .7.. . . . . .8.. . . . . .9.. . . . .I0 LINE 

I D  Fwntain H i  11s Area Drainage Raster Plan 
I D  This informtion i s  d i f i e d  f r m  the 
I D  Fountain HiLLs North Floodplain Delineation Study. Original filename FUICC-24 
I D  Original FCD 92-04. New ADHP i s  FCD 94-16 
I D  llodified by Mclaughlin Knetty Etqineers, for GVSCE F i  Le: 10024R1. IH1 
I D  Future Cwdition W e 1  Date: 07-19-94 dtp 
I D  103-Year 24-Hwr Storm, Clark Umt Hydrograph Revised: 2-07-% FB 
I D  
I D  The future conditiws m i e l  i s  revised to  add a reservoir mute at C619 C/qrr.?,r  
I D  This location i s  A r m  Wash at Fwntain Hi 11s BLvd (aka ADMP 13) 6 

I D  as part of the Fountain Hi l ls  Area DraiMge Master Plan. 
I D  1 * 
IT 1 1800 
I 0  5 
IN 15 * 
* Point precipitation values are are based on Hydro-40 DARF. * 0.M 5.W 10.W 50.00 80.00 1W.M MO.W * l.W 0.980 0.949 0.883 0.861 0.850 0.819 * 
JD 4.20 0.M * The folloulng PC records are a 24-hcur SCS Type I1 rainfal l  distribution. 
PC 0 . W  O.Mn 0 .W 0 . m  O.M1 O.M3 0.016 0.M9 0 . W  0 . W  

O U + ~ Y +  pr3n h u -  
IWYeer HEC-1, Future W i t i w s ,  243aur 

F i  te = 10024~1 .WI Fountain Hi LCs ADMP 

p l d t c :  h f-p o d i f e d ,  Tl\t7 err $.$ 
Q +LQ - 0 - e w c e g t  & fcc,.n&/, 



Note:  g / e v ; o - ~  p a p  a m : f f d .  

DIVERSION TO 
D614R 26. 12.07 

HYDRCGRAPH AT 
D614L 11. 12.07 

2 COMBINED AT 
C617 204. 12.02 

ROUTED TO 

HYDRffiRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDRCGRAPH AT 

R W D  TO 

HYDRCGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDRMjRAPH AT 

ROUTED TO 

2 COMBINED AT 
C618 32. 12.07 

ROUTED TO 
618619 299. 12.13 

HYDRajRAPH AT 
211T 127. 12.w 

ROUTED TO 
~6190 in. 12.43 

102-Year HEC-1, Future Caditions, 24-hour 

F m t a i n   ills M n P  F i le  = 1CQ24RI.OHl 



HYDRCGRAPH AT 

ROUTED TO 

HYDRCGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

3 MMBINED AT 

HYDROORAPH AT 

ROUTED TO 

2 MMBINED AT 

ROUTED TO 

2 COMBINED AT 

ROUTED m 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COflBINED AT 

HYDROGRAPH AT 

2 CMlBINED AT 

Fi le  = lW24RI.OHl  

D61% 

61 952U 

BB519L 

619520 

Z l l W  

cM)R 

B8611R 

611620 

C6M 

62m 

C621 

621622 

n i x  

C 6 Z R  

2 I l A  

C M m  

&mm 

2118 

C601 

Mnm 

mc 

cbx!L 

n i o  

ICO-Year HEC-I, F u t u r e  Conditions, 24-hcur 

F a n t a i n  H i  11s A M P  



ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HMlRCGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

aOUTED TO 

HYDROGRAPH AT 

2 CGUBINED AT 

2 COMBINED AT 

RWTED TO 

HYDRCGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDWRAPH AT 

ROUTED TO 

HYDROGRPSH AT 

2 CGUBINED AT 

RWTED TO 

HYORCGRAPH AT 

2 COMBINED AT 

1 W Y e a r  HEC-1, F u t u r e  Conditions, 24-harr 

Founta in  H i  11s ADnP 



3 COMBINED AT 
C626 4071. 12.28 

ROUTED TO 

HYDKGRAPH AT 
2 l l A E  63. 12.02 

* NORMAL END OF HEC-1 * 

1 C U Y e a r  HEC-1, Future Mnditim, 24-hwr 

Fmtain H i  11s WHP 



ADMP 14 : Arrow Drive / Arrow Wash 

Arrow Wash Culvert Inlet 
hokbg Dor~stream Fowards hrow Drke 

Arrow Wash 



Job No.: 92-'4o4, 
lob Name: &+*+a;* 1.\\Ib= 

Reconnaissance by 
5 L  ldPu, - -'+ 
ln lk  Date 

Field Reconnaissance Sheet 

site NO.: Roadway: h rroa %,ve 

Design Constraints and Considerations: 

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

2) Can the culvert be lowered: Upstream? Yes, - ft. a No 
Downstream? a Yes, - ft. la No 

3) Is there any erosion visible: Upstream? Yes, - ft. pJ No 
Downstream? a Yes, - ft. .&I No 

structure Modification Constraints: 

4) Utilities. CWr7 \;He< r U v m  b& & -CPI*9 wc(-h ,.-A CUEUAL 

-tRc WG*L. -\-A AWOUJ 'Dr. bum 4 E ~ * L  4, i ~ ,  7 V  A&, 
* *? I ,4w;  

6) Right-of-way: h n f r m r ~  9 3 '  ~ ~ + u * ~ ~ ~ ~  

7) Miscellaneous fjeld notes, com 
A AebnJ. I,% L k l n  n I W ~ V A U P  

hrah\cru 4 0.) %;4 l o r  U ~ I C ' M .  I V ~ V Y O U I  C I C I Z + U ~ * ~ ~ & M M C )  

< l r r ,  1 1  ?'At 4 +-I  r m r ~ ~ ~ r *  Aw* 
ArlA, I CktIf', will h~ k u r ,  ( + o  4 ! o~u..,,c~. 



ALTERNATE 



' $0- FO ~ + , j ~ i n  h\CI F y t ~ c  w l ' ~ c m ~  E x c L r r  
Table F-5 

r ='97 

&I-?. 1: Future Condition 

{I.J.A& , /qrcp- 100-year Peak Discharges 

Jhrrr;;> ,::>i~,.~e wf 
I n  Numerical Order by Type 

A@I)@ 13 HEC-1 Discharse, in cis 
1D 6-hr 2 4 h r  Control 

I 1 C505R 1764 1082 6-hour controls 

C626R 
? , 0 8 4 -  3674 ~627 

CLEAR 

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 controis 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 
6-hour controls 

Table F5. Page 7 

6-hour cnntrols . . - . . . - 
6-hour controls F ~ J ,  " *'- ~ ~ ~ ~ ' o ~ ,  I 
6-hour controls A O ~ F  I c I - ,  
Z G u r  comrois * /,,/"* 6-hour conuols A& I / /cbA rC+v - 
6-hour conuols 
~cl-hour control Ssq -0 g lvA ( A h P  I-.' 

J - 
6-hour controls 
G-hour controls 
&hour c o m l s  
24-hour comroi E F q d l r l -  O l J ,  A ~ % / o b ~  

24-hour control W@J$ 
ti-hour comrols 
24-haur control O~-*J+W-+ %d cf 
6-hour controls pf 3j ec 5 Rjh b, ,,,, b,,,, - 
6-hour comrols 
6-hour conuols 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SUMMARY OF CULVEXT FLOWS (CFS) FILE: M02-H2 DATE: 09-13-1994 

ELEV (FT) TOTAL 1 2  3  4  5  6  ROADWAY IT?. 
1 6 4 4 . 3 8  0  0  0  0  0  0  0  0  1 
1 6 4 4 . 6 4  40 40  0  0  0  0  0  0  1 

544 .74  8 0  80 0  0  0  0  0  0  1 
- 6 4 5 . 2 9  1 2  0  120  0  0  0  0  0  0  1 
1 6 4 5 . 7 6  1 6 0  1 6 0  0  0  0  0  0  0  1 
1 6 4 6 . 6 5  200 200 0 0  0  0  0  0  i 
1 6 4 7 . 0 7  240 240 0  0  0  0  0  0  1 
1 6 4 7 . 5 0  280 280 0  0  0  0  0  0  1 
1 6 4 7 . 8 9  320 320 0  0  0  0  0  0  1 
1 6 4 8 . 2 9  360 360 0  0  0  0  0  0  1 
1 6 4 8 . 4 3  3 7 1  3 7 1  0  0  0  0  0  0  1 
1 6 5 0 . 0 0  455 455 0  0  0  0  0  OVERTOI?ING 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
JVAJ f / e r ~ r q t ~  3 q ~  & if ,40pf 12-4 I - .  ; 2 bu; Id. pe, H d +  ~ i t t  kc 16 4Ct70 I, 

***************************I*********************************************x****xx 
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: M02-H2 DATE: 09-13-1991 

CURRENT DATE: 10-05-1994 FILE DATE: 09-13-1994 
-?RENT TIMZ: 1 0 : 4 9 : 4 0  FILE NAME: M02-Ii2 

A&& IJ&A - $-s 0071  * * * * * * * * x * * * * * * x x x * * * * * * * * * * * * * * * * * * * * * *  * * *  * i * * * * * * * * * * Z * * * * * * * * * * r -  
. . . . . . . . . . . . . . . . . . . . . . . . . .  FHWA CULVERT ANALYSIS * * X * * * * * X k * * X * X * * * % = * * * * v -  

* * * * * * * * *x** *x** * * * * * *x** * * *  HY-8, VERSION 4 . 0  . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

HEAD HEAD TOTAL FLOW % FLOW 
ELEV(FT) ERROR(FT) FLOW (CFS ) ERROR( CFS ) ERROR 

1 6 4 4 . 3 8  0 . 0 0  0  0  0 . 0 0  
1 6 4 4 . 6 4  0 . 0 0  40  0  0 . 0 0  
1 6 4 4 . 7 4  0 . 0 0  8 0  0  0 . 0 0  
1 6 4 5 . 2 9  0 . 0 0  1 2 0  0  0 . 0 0  
1 6 4 5 . 7 6  0 .00  1 6 0  0  0 . 0 0  
1 6 4 6 . 6 5  0 .00  2 0 0  0  0 . 0 0  
1 6 4 7 . 0 7  0 . 0 0  2 4 0  0  0 . 0 0  
1 6 4 7 . 5 0  0 .00  280  0  0 . 0 0  
1 6 4 7 . 8 9  0 . 0 0  320  0  0 . 0 0  
1 6 4 8 . 2 9  0 . 0 0  360 0  0 . 9 0  
1 6 4 8 . 4 3  0 . 0 0  3 7 1  0  0 . 0 0  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

< 1 >  TOLEWCE (FT) = 0.010 < 2 >  TOLERANCE ( % )  = 1 . 0 0 0  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

C 
u 
L 
V 
C 

1 
2  
3  
4  
5 

SITE DATA .......................... 
INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(FT) (FT) (FT) .......................... 

1 6 4 2 . 6 5  1 6 4 1 . 7 1  7 2 . 3 1  

CULVERT SHAPE, MATERIAL, INLET ............................................... 
BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (FT) O?T) n TYPE ............................................... 
3  CSP 4 . 5 0  4 . 5 0  . 0 2 4  CONVENTIONAL 



Encerpt  mS.;fiC,(LB Y3 
i E K T  DATE: 10-05-1994 FILE DATZ: 09-13-199b 

IL-dENT TIME: 10:49:40 FILE NAME: M02-H2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PERFORMANCE CURVE FOR CULVERT # 1 - 3 ( 4.5 BY 4.5 ) CSP 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
31s- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (fps) (ft) (f~s) (ft) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

0 1644.38 0.00 1.73 0-NF 0.00 0.00 0.00 0.00 0.00 2.67 
40 1644.64 1.40 1.99 3-Mlt 0.99 1.02 1.36 2.67 0.00 2.67 
80 1644.74 2.09 2.09 1-S2n 1.42 1.46 6.16 1.42 0.00 2.67 
120 1645.29 2.64 2.64 1-S2n 1.77 1.82 6.86 1.77 0.00 2.67 
160 1645.76 3.11 3.11 1-S2n 2.08 2.11 7.42 2.08 0.00 2.67 
200 1646.65 3.54 4.00 3-Mlt 2.38 2.37 6.78 2.67 0.00 2.67 
240 1647.07 3.99 4.42 3-Mlt 2.66 2.61 8.14 2.67 0.00 2.67 
28C 1647.50 4.46 4.85 2-M2c 2.96 2.83 8.88 2.83 0.00 2.67 
320 1647.89 5.00 5.24 2-M2c 3.28 3.03 9.38 3.03 0.00 2.67 
360 1648.29 5.60 5.64 2-M2c 3.64 3.22 9.87 3.22 0.00 2.67 
371 1648.43 5.78 5.77 2-M2c 3.80 3.26 10.03 3.26 0.00 2.67 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
El. inlet face invert 1642.65 ft El. outlet invert 1641.71 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* *  SITE DATA *****  CULVERT INVERT * * * A ' * * * * * * * * * *  

INLET STATION (FT) 0.00 
INLET ELEVATION (FT) 1642.65 
OUTLET STATION (PT) 72.30 
OUTLET ELEVATION (FT) 
NUMBER OF BARRELS 
SLOPE (V-FT/H-FT) 

*****  CULVERT DATA SUMMARY . . . . . . . . . . . . . . . . . . . . . . . .  
BARREL SHAPE C IRCULAR 
BARREL DIAMETER 4.50 FT 
BARREL MATERIAL CORRUGATED STEEL 
BARREL WNING'S N 0.024 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL MITERED TO CONFORM TO SLOPE 
INLET DEPRESSION NONE 



r'-QRENT DATE: 10-05-1994 
TENT TIME: 10:49:40 

FILE DATE: 09-13-1994 
FILE NAME: M02-32 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  TAILWATER ......................... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

CONSTANT WATER SURFACE ELEVATION 
1644.38 

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH (FT) 
CREST LENGTH (FT) 
OVERTOPPING CREST ELEVATION (FT) 

PAVED 
1.00 
1.00 

1650.00 



0 CURVE DATA TABLE 
No. A R I T 

NOE. 
PROPERM UNES AND EXlSllNG U l l U M  INFORMAilON 
WERE LOCATED FROM RECORDED P U T  MAPS AND 
AVAILABLE U l l L l M  MAPS. SURVEY I m M A l l O N  
AND BLUE STAKE DATA WERE NOT OBTAINED 

REMOVALS 

XXXX 
xxxx 

xxxx 
xxxx 

NFX CONSTRUCTION 

XXXX 

XXXX 
xxxx 
xxxx 
xxxx 

x x x x  

x x x x  
xxxx 

XXXX 

XXXX 
xxxx 







Site 15: Saguaro Blvd. / Colony Wash (Cont'd.) 

Colony Wash Spillwny Inlel 
L w k l n ~  North 

I 
Colony Wash Spillway 

Looking ~pItrem ncmsS~egua6 ~lvti 



J"" '*" 

-%z,cki.iL 7h&> /%DM? Job Name: 
lnirr. 

Field Reconnaissance Sheet 

Site No.: I5 

Design Constraints and Considerations: 

Name of Drainageway 

1) Available head, approximately: Upstream: 5 ft. Downstream: 6 ft. 

2) Can the culvert be lowered: 

Qm,ns 
Icfsl 

3) Is there any erosion visible: 

Structure k4odification Constraints. 

Qloo,*n 

[cfsl 

Upstream? q Yes, ft. $No 
Downstream? R y e s ,  ft, o N o  

Description of Structure 

Upstream? q Yes, ft. FdNo 
Downstream? p i y e s ,  ft. o h ' o  

4) Utilities: 8" C ~ ~ ~ S C X  (kyhil~ //5" &c+- kL sA 
o f  wrislr 

u 

5) Structures w 3 OW d- GILL ~c UL~UL 
L ~ \ ~ c u l  Fn/ 3trcet d h a ~ W 2  OM (4, ~ ~ J I M & ) u - -  1 I < 

7) h4iscellaneous field notes, comments, or design ideas: , 

jl?&uh;:.u yl t-4 L~wf'ktw- bk ~L&L&-., -41~41 
I fJ .- o v ~ i - ~ ~ ~ ; w ,  LJ/ GP,!,!I WL% 

A+ @ L&f Ld m w  ~idiw > 
f I I 



ALTERNATE 



COLONY WASH @ SAGUARO BLW. (2-72" CMP) 
CURRENT DATE: 10-03-1996 
CURRENT TIME: 18:32:15 

FILE DATE: 07-21-1996 
FILE NAME: S.@$l-ll?A 

SUMMARY OF CULVERT FLOWS (CFS) 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 4.1 

ELEV (FT) TOTAL 1 
1585.13 0 0 
1587.42 7 0 7 0 

C 
U 
L 
V 

1 
2 
3 
4 
5 
6 

FILE: STR1-D72 

3 4 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

DATE: 07-21-1996 

6 ROADWAY ITR 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 28 4 
0 OVERTOPPING 

SITE DATA 

INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(FT) (FT) (FT) 

1585.13 1582.36 167.02 

SUMMRRY OF ITERATIVE SOLUTION ERRORS FILE: STR1-D72 DATE: 07-21-1996 

CULVERT SHAPE, MATERIAL, INLET 

BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (FT) (FT) n TYPE 
2 CSP 6.00 6.00 .024 CONVENTIONAL 

HEAD 
ELEV (FT) 

HEAD 
ERROR (FT) 

TOTAL 
FLOW ( CFS) 

FLOW % FLOW 
ERROR ( CFS ) ERROR 

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE ( % )  = 1.000 

- 
Conclusions: 10-yr ok. 100-yr overtops by (96.45-96.04) 0.41-ft 



CURRENT DATE: 10-03-1996 
CURRENT TIME: 18:32:15 

FILE DATE: 07-21-1996 
FILE NAME: STRI-D72 

PERFORMANCE CURVE FOR CULVERT # 1 - 2 ( 6 BY 6 ) CSP 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NO- CRITICAL OUTLET TAI LWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (fps) (ft) (ips) (ft) 

0 1585.13 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00-1.05 
70 1587.42 2.29 2.29 1-S2n 1.37 1.54 7.13 1.37 4.88 0.46 
140 1588.44 3.31 3.31 1-S2n 1.97 2.22 8.62 1.97 6.14 0.93 
210 1589.34 4.21 4.21 1-S2n 2.47 2.75 9.59 2.47 7.09 1.26 
280 1590.19 5.06 5.06 1-S2n 2.90 3.20 10.34 2.90 7.84 1.53 
350 1591.06 5.93 5.93 1-S2n 3.32 3.61 10.91 3.32 8.46 1.77 
420 1591.99 6.86 6.86 5-S2n 3.74 3.95 11.36 3.74 8.99 1.98 
470 1592.72 7.59 7.59 5-S2n 4.04 4.20 11.61 4.04 9.34 2.12 
560 1594.22 9.09 8.84 2-M2C 4.66 4.56 12.16 4.56 9.89 2.34 
630 1595.57 10.44 9.49 2-M2c 5.39 4.83 12.90 4.83 10.28 2.51 
671 1596.45 11.32 10.94 6-FFn 6.00 4.95 11.86 6.00 10.63 2.66 

El. inlet face lnvert 1585.13 ft El. outlet invert 1582.36 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

***** SITE DATA ***** CULVERT INVERT ************** 
INLET STATION (FT) 1076.00 
INLET ELEVATION (FT) 1585.13 
OUTLET STATION (FT) 909.00 
OUTLET ELEVATION (FT) 1582.36 
NUMBER OF BARRELS 2 
SLOPE (v-FT/H-FT) 0.0166 
CULVERT LENGTH ALONG SLOPE (FT) 167.02 

***** CULVERT DATA SUMMARY ........................ 
BARREL SKAPE CIRCUWl 
BARREL DIAMETER 6.00 FT 
BARREL MATERIAL CORRUGATED STEEL 
BARREL MANNING'S N 0.024 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL THIN EDGE PROJECTING 
INLET DEPRESSION NONE 



CURRENT DATE: 10-03-1996 
CURRENT TIME: 18:32:15 

FILE DATE: 07-21-1996 
FILE NAME: STR1-D72 

-- 

TAILWATER 

***** USER DEFINED CHANNEL CROSS-SECTION 
MAIN CHANNEL AND LT & RT OVER BANKS 
LEFT CHANNEL BOUNDARY 3 
RIGHT CHANNEL BOUNDARY 7 
MANNING N LEFT OVER BANK 0.050 
MANNING N MAIN CHANNEL 0.033 
MANNING N RIGHT OVER BAN 0.060 
SLOPE OF CHANNEL (FT/FT) 0.0128 

CROSS-SECTION X Y 
COORD. NO. (FT) (FT) 

1 0.00 1596.71 
2 21.89 1587.61 
3 33.88 1583.24 
4 35.66 1582.40 
5 39.84 1581.31 

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

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
(CFS (FT) NUMBER (FT) (FPS) (PSF) 
0.00 1581.31 0.000 -1.05 0.00 0.00 
70.00 1582.82 0.879 0.46 4.88 0.75 
140.00 1583.29 0.929 0.93 6.14 1.06 
210.00 1583.61 0.963 1.26 7.09 1.31 
280.00 1583.89 0.988 1.53 7.84 1.52 
350.00 1584.13 1.007 1.77 8.46 1.71 
420.00 1584.34 1.022 1.98 8.99 1.87 
470.00 1584.48 1.032 2.12 9.34 1.98 
560.00 1584.70 1.047 2.34 9.89 2.16 
630.00 1584.87 1.057 2.51 10.28 2.29 
700.00 1585.02 1.066 2.66 10.63 2.41 

FILE 
FILE 

NAME: 
DATE : 

STRl 
06-24-1996 

ROADWAY OVERTOPPING DATA 

WEIR COEFFICIENT 
EMBANKMENT TOP WIDTH (FT) 

***** USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. (FT) (FT) 

1 0.00 1597.00 
2 1.00 1596.50 
3 47.00 1596.04 
4 93.00 1596.30 
5 94.00 1596.80 



XELIMINARY DETAILED COST ESTIMATE - 30% 
Contract No.: FCDMC 94-16 
Project Name: FOUNTAIN HILLS ADMP 
Project Location: Fountain Hills, Arizona 

Saguaro Boulevard & Colony Wash 
ADMP- 15, Alternative 1: Install additional 72" x167' CMP 

Sub-Total 
Engineering and Contingencies (20%) 

TOTAL FUNDING REQUIRED FOR ALTERNATIVE 







ALTERNATE 2 



COLONY WASH @ SAGUARO BLVD. (1-120" CMP, with 8' wlde concrete walkway) 
CURRENT DATE: 10-03-1996 FILE DATE: 07-21-1996 
CURRENT TIME: 18:37:44 FILE NAME: STRI-lZQ 

- 

FHWA CULVERT ANALYSIS ..-. - . . 

SUMMARY OF CULVERT FLOWS (CFS) 

H Y - U ,  VLKbLUN * . A  

ELEV (FT) TOTAL 
1584.78 0 

FILE: STR1-120 

3 4 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

CULVERT SHAPE, MATERIAL, INLET 

BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (FT) (FT) n TYPE 
1 ICMP lo. 00 8.00 .024 CONVENTIONAL 

C 
u 
L 
V 

1 
2 
3 
4 
5 
6 

DATE: 07-21-1996 

6 ROADWAY ITR 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 OVERTOPPING 

SITE DATA 

INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(FT) (FT) (FT) 

1584.78 1582.36 146.02 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: STR1-120 DATE: 07-21-1996 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV(FT) ERROR ( FT) FLOW ( CFS 1 ERROR (CFS) ERROR 
1584.78 0.00 0 0 0.00 
1587.23 0.00 70 0 0.00 
1588.56 0.00 140 0 0.00 
1589.66 0.00 210 0 0.00 
1590.56 0.00 280 0 0.00 
1591.34 0.00 350 0 0.00 
1592.08 0.00 420 0 0.00 
1592.62 0.00 470 0 0.00 
1593.65 0.00 560 0 0.00 
1594.55 0.00 630 0 0.00 
1595.55 0.00 700 0 0.00 

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE 1 % )  = 1.000 

Conclusions: No overtopped by 100-yr flow 



CURRENT DATE: 10-03-1996 
CURRENT TIME: 18:37:44 

FILE DATE: 07-21-1996 
FILE NAME: STR1-120 

- - 

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 10 BY 8 ) ICMP 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cf.51 (ft) (ft) (ft) <F4> (ft) (ft) (fps) (ft) (fps) (ft) 

0 1584.78 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00-1.05 
70 1587.23 2.45 2.45 1-S2n 1.05 1.25 7.66 1.05 4.88 0.46 
140 1588.56 3.78 3.78 1-S2n 1.67 1.98 9.41 1.67 6.14 0.93 
210 1589.66 4.88 4.88 1-S2n 2.15 2.57 10.75 2.15 7.09 1.26 
280 1590.56 5.78 5.78 1-S2n 2.60 3.09 11.69 2.60 7.84 1.53 
350 1591.34 6.56 6.56 1-S2n 3.01 3.54 12.48 3.01 8.46 1.77 
420 1592.08 7.30 7.30 1-S2n 3.41 3.98 13.04 3.43 8.99 1.98 
470 1592.62 7.84 7.84 1-S2n 3.69 4.25 13.44 3.71 9.34 2.12 
560 1593.65 8.87 8.87 5-S2n 4.19 4.74 14.14 4.19 9.89 2.34 
630 1594.55 9.77 9.77 5-S2n 4.58 5.08 14.54 4.58 10.28 2.51 
700 1595.55 10.77 10.77 5-S2n 4.98 5.41 14.88 4.98 10.63 2.66 

El. inlet face invert 1584.78 ft El. outlet invert 1582.36 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

***** SITE DATA ***** CULVERT INVERT *******kt***** 
INLET STATION (FT) 1055.00 
INLET ELEVATION (FT) 1584.78 
OUTLET STATION (FT) 909.00 
OUTLET ELEVATION (FT) 1582.36 
NUMBER OF BARRELS 1 
SLOPE (V-FT/H-FT) 
CULVERT LENGTH ALONG SLOPE (FT) 

***** CULVERT DATA S m Y  ........................ 
BARREL SHAPE USER DEFINED 
BARREL SPAN 10.00 FT 
BARREL RISE 8.00 FT 
BARREL MATERIAL STEEL OR ALUMINUM 
BARREL MANNING'S N 0.024 FOR SIDES AND TOP 

INLET TYPE 
0.018 FOR BOTTOM 
CONVENTIONAL 

INLET EDGE AND WALL HEADWALL 
INLET DEPRESSION NONE 



CURRENT DATE: 10-03-1996 
CURRENT TIME: 18:37:44 

FILE DATE: 07-21-1996 
FILE NAME: STR1-120 

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

COORDINATE X Y-TOP Y-BOTTOM 
NUMBER (FT) (FT) (FT) 

1 0.00 5.00 5.00 
2 0.20 6.40 3.60 
3 0.60 7.37 2.63 
4 1.00 8.00 2.00 
5 1.88 8.90 2.00 
6 2.50 9.33 2.00 
7 3.13 9.64 2.00 
8 3.75 9.84 2.00 
9 4.38 9.96 2.00 

10 5.00 10.00 2.00 
11 5.63 9.96 2.00 
12 6.25 9.84 2.00 
13 6.88 9.64 2.00 
14 7.50 9.33 2.00 
15 8.13 8.90 2.00 
16 9.00 8.00 2.00 
17 9.40 7.37 2.63 
18 9.80 6.40 3.60 
19 10.00 5.00 5.00 



CURRENT DATE: 10-03-1996 
CURRENT TIME: 18:37:44 

FILE DATE: 07-21-1996 
FILE NAME: STR1-120 

TAILWATER 

***** USER DEFINED CHANNEL CROSS-SECTION 
MAIN C W E L  AND LT & RT OVER BANKS 
LEFT CHANNEL BOUNDARY 3 
RIGHT CHANNEL BOUNDARY 7 
MANNING N LEFT OVER BANK 0.050 
MANNING N WAIN CHANNEL 0.033 
MANNING N RIGHT OVER BAN 0.060 
SLOPE OF CHANNEL (FT/FT) 0.0128 

CROSS-SECTION X Y 
COORD. NO. (FT) (FT) 

1 0.00 1596.71 
2 21.89 1587.61 
3 33.88 1583.24 
4 35.66 1582.40 
5 39.84 1581.31 
6 40.83 1581.31 
7 49.75 1582.41 
8 90.23 1585.17 
9 112.66 1587.91 
10 118.22 1588.26 
11 128.61 1588.51 
12 166.80 1604.55 

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

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
(CFS) (FT) NUMBER (FT) (FPS) (PSF) 
0.00 1581.31 O.DOO -1.05 0.00 0.00 

FILE NAME: STRl 
FILE DATE: 06-24-1996 

ROADWAY OVERTOPPING DATA 

WEIR COEFFICIENT 2.70 
EMBANKMENT TOP WIDTH (FT) 115.00 

***** USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. (FT) (FT) 

1 0.00 1597.00 
2 1.00 1596.50 
3 47.00 1596.04 
4 93.00 1596.30 
5 94.00 1596.80 



LlMlNARY DETAILED COST ESTIMATE - 30% 
Contract No.: FCDMC 94-16 
Project Name: FOUNTAIN HILLS ADMP 
Project Location: Fountain Hills, Arizona 

Saguaro Boulevard & Colony Wash 
ADMP- 15, Alternative 2: Install 120" x146' CMP 

Sub-Total 
Engineering and Contingencies (20%) 

TOTAL FUNDING REQUIRED FOR ALTERNATIVE 



FCD PROJECT NO. 94-16 





Site 16: El Lago Blvd. / Fountain Channel 

Fountain Channel Box 
Looking East acrms 

ert Outlet 
lnel 



Site 16: El Lago Blvd. / Fountain Channel (Cont'd.) 

* .' 

I.: 
i : , .% . . ; .  .. ..; * -* - * ! 

Fountain Channel 
Looking Downstream from El Lago E M .  



Job ,\.o.: - - - ' - 9 EII~~Ius .  Job Name: . % Z C S L ~ L - ~  7h2LL3 &tip 

Field Reconnaissance Sheet 

Design Constraints and Considerations: 

1) Available head, approximately: Upstream: 4 fr. Downstream: 2 ft 

2) Can the culvert be lowered: 

3) Is there any erosion visible: 

Upstream? R y e s ,  I ft KO 
Downstream? $Yes, ft. No 

Upstream? Yes, ft. $'KO 
Downstream? P'Yes, / ft. KO 

Structure k4odification Constraints: 

7) M~scellane us field notes, comments, or design tdeas, - g?m, ,& frMu@~ [%-w di 7% ~ & t -  
- h e ~  n&, ndu 4 w hcz  df 
- Q e b ~  I++&& ( LI-ILA C C M ~ ~  @ & ~ * l s t k ~  %f ~4 ) 

I 



ALTERNATE 1 



FOUNTAIN CHANNEL@ EL LAGO BLVD. (3-lO'X4' CBC) 
CURRENT DATE: 01-31-1997 
CURRENT TIME: 14:13:19 

FILE DATE: 07-02-1996 
FILE NAME: STR2-T 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 4.1 

SUMMARY OF CULVERT FLOWS (CFS) FILE: STRZ-T DATE: 07-02-1996 

C 
u 
L 
V 

1 
2 
3 
4 
5 
6 

ELEV (FT) 
1577.65 
1578.66 
1579.25 
1579.75 
1580.21 
1580.63 
1580.97 
1581.40 
1581.79 
1582.19 
1582.62 
1583.78 

SITE DATA CULVERT SHAPE, MATERIAL, INLET 
- I I 

I 
INLET OUTLET CULVERT BARRELS 
ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET 
(FT) (FT) (FT) MATERIAL (FT) (FT) n TYPE 

1577.65 1576.82 74.00 3 RCB 10.00 4.00 .012 CONVENTIONAL 

I I 

TOTAL 
0 
92 
184 
276 
368 
460 
540 
644 
736 
828 
920 
1138 

6 ROADWAY ITR 
0 0 1 

0 0 1 
0 OVERTOPPING 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: STR2-T DATE: 07-02-1996 

HEAD HEAD 
ELEV ( FT) ERROR ( FT ) 
1577.65 0.00 
1578.66 0.00 
1579.25 0.00 
1579.75 0.00 
1580.21 0.00 
1580.63 0.00 
1580.97 0.00 
1581.40 0.00 
1581.79 0.00 
1582.19 0.00 
1582.62 0.00 

TOTAL 
FLOW (CFS ) 

0 
92 
184 
27 6 
368 
460 
540 
644 
736 
828 
920 

FLOW 
ERROR (CFS ) 

0 
0 
0 
0 
0 
0 
0 
0 .  
0 
0 
0 

% FLOW 
ERROR 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE ( % )  = 1.000 

Conclusions: No overtopping 



CURRENT DATE: 01-31-1997 
CURRENT TIME: 14:13:19 

FILE DATE: 
FILE NAME: 

PERFORMANCE CURVE FOR CULVERT # 1 - 3 ( 10 BY 4 ) RCB 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (fps) (ft) (fPS) lft) 

0 1577.65 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.00 
92 1578.66 1.01 1.01 1-S2n 0.43 0.66 7.20 0.43 3.53 0.73 
184 1579.25 1.60 1.60 1-S2n 0.65 1.06 8.72 0.70 4.38 1.01 . - .- 
276 1579.75 2.10 2.10 1-S2n 0.86 1.38 9.79 0.94 5.15 1.21 
368 1580.21 2.56 2.56 1-S2n 1.02 1.68 10.59 1.16 5.76 1.38 
460 1580.63 2.98 2.98 1-S2n 1.19 1.94 11.22 1.37 6.29 1.53 
540 1580.97 3.32 3.32 1-S2n 1.32 2.16 11.70 1.54 6.70 1.65 
644 1581.40 3.75 3.75 1-S2n 1.48 2.43 12.23 1.75 7.18 1.80 
736 1581.79 4.14 4.14 5-S2n 1.63 2.66 12.66 1.94 7.56 1.92 
828 1582.19 4.54 4.54 5-S2n 1.76 2.88 13.04 2.12 7.92 2.03 
920 1582.62 4.97 4.97 5-S2n 1.89 3.09 13.39 2.29 8.25 2.14 

El. inlet face ~nvert 1577.65 ft El. outlet invert 1576.82 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

A t * * *  SITE DATA * * f * *  CULVERT INVERT ********t***** 
INLET STATION (FT) 1038.00 
INLET ELEVATION (FT) 
OUTLET STATION (FTI 

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

***** CULVERT DATA SUMMARY * * * * * + * t f C f * * * + * * * * * * t * t  

BARREL SHAPE BOX 
BARREL SPAN 
BARREL RISE 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S N 0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (30-75 DEG. FLARE) 
INLET DEPRESSION NONE 



CURRENT DATE: 01-31-1997 
CURRENT TIME: 14:13 :19  

FILE DATE: 07-02-1996 
FILE NAME: STR2-T 

TAILWATER 

*****  USER DEFINED CHANNEL CROSS-SECTION 
MAIN CHANNEL AND LT & RT OVER BANKS 
LEFT CHANNEL BOUNDARY 2 

FILE NAME: STR2 
FILE DATE: 05-29-1996 

RIGHT CHANNEL BOUNDARY 
MANNING N LEFT OVER BANK 0.058 
MANNING N MAIN CHANNEL 0.031 
MANNING N RIGHT OVER BAN 0.058 
SLOPE OF CHANNEL (FT/FT) 0.0132 

CROSS-SECTION X Y 
COORD. NO. (FT) (FT) 

1 0.00 1583.53 
2 34.00 1577.85 
3 61.57 1576.82 
4 77.85 1576.86  
5 93.23 1577.27  
6 139.82 1586.59 

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

FLOW W. S.E. EROUDE DEPTH VEL. SHEAR 
(CFS) (FT) NUMBER (FT) (FPS) (PSF) 
0.00 1576.82 0.000 0.00 0.00 0.00 

92.00 1577.55 0.868 0.73 3.53 0.42 
184.00 1577.83 0.917 1 . 0 1  4.38 0 .58  
276.00 1578.03  0 . 9 5 4 ,  1 . 2 1  5.15 0.74 
368.00 1578.20 0 .981 1.38 5.76 0 .88  
460.00 1578.35 1.003 1.53 6.29 1 . 0 1  
540.00  1578.47 1 .019 1.65 6.70 1.10 
644.00 1578.62 1.037 1.80 7 .18  1.22 
736.00 1578.74  1.050 1.92 7 .56  1 .32  
828.00  1578.85 1.062 2.03 7.92 1.42 
920.00 1578.96 1.073 2.14 8.25 1 . 5 1  

ROADWAY OVERTOPPING DATA 

ROADWAY SURFACE PAVED 
EMBANKMENT TOP WIDTH (FT) 60.00 
CREST LENGTH (FT) 40.00 
OVERTOPPING CREST ELEVATION (FT) 1583.78 



ELIMINARY DETAILED COST ESTIMATE - 30% 
Lontract No.: FCDMC 9416 
Project Name: FOUNTAIN HILLS ADMP 
Project Location: Fountain Hills, Arizona 

El Lago Boulevard 8 Fountain Channel 
ADMP- 16, Alternative 1: Install aditional I0'x4'x74' barrel 

Engineering and Contingencies (20%) 

TOTAL FUNDING REQUIRED FOR ALTERNATNE $54,000 
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Site 17: Kiwanis Rd. / Fountain Channel 
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Field Reconnaissance Sheet 

JUU 1\0.: - . 

.szLv~ 6 i ; z . L  7AJti7 h / ~ ~ p  Job Nan~c: 

Site No : 17 Roadway: c I M I A ~ I ~  DR. 

Rcconnairsmcc by 
J ~ < F  424,. ?b 
-- 

Inirr.. D1tc 

Reason for Analysis / Existing Deficiency: fit-"g &&+t 

Design Constraints and Considerations: 

1) Available head, approximately: upstream. & ft. Downstream. & ft. 

2) Can the culvert be lowered: Upstream? Yes, - ft. No A(& 
Downstream? Yes. ft. No /V/A 

3) Is there any erosion visible: Upstream? 0 Yes, f t  RNO 
Downstream? Yes, ft. A N o  

Structure Modification Constraints: 

4) Utilities: 
9''' k'dk h4 kjb !.::&yu& & a d  p C CHSSJ c&&..~‘& 
&AIL 4. $2 < J ~ , ~ , G  gDj ljlnk 0 c m  &++A ( b v  h b  -J&tc ) 

0 

5) Structures: 

7) Miscellaneous field notes, comments, or desim ideas: 



ALTERNATE 



POUNTAIN CHANNEL @ KIWANIS DR. (3-lO'X4' RCB) 
CURRENT DATE: 01-31-1997 
CURRENT TIME: 14:20:07 

FILE DATE: 09-04-1996 
FILE NAME: STR3-T3 

FHWA CULVERT ANALYSIS ..., " ,.-.,---., . 3 

SUMMARY OF CULVERT FLOWS (CFS) 

nr-0, V L ~ D L U N  9.1 

FILE: STR3-T3 

C 
u 
L 
V 

1 
2 
3 
4 
5 
6 

DATE: 09-04-1996 

ELEV (FT) TOTAL 
1573.20 0 

SITE DATA I: CULVERT SHAPE, MATERIAL, INLET 

6 ROADWAY ITR 
0 0 1 

INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(FT) (FT) (FT) 

1573.20 1572.80 52.00 

1576.86 620 620 0 0 0 0 0 0 1 
1577.56 784 784 0 0 0 0 0 0 1 
1577.94 882 870 0 0 0 0 0 7 6 
1578.17 980 918 0 0 0 0 0 57 6 
1577.79 836 836 0 0 0 0 0 OVERTOPPING 

I 
BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (FT) (FT) n TYPE 
3 RCB 10.00 4.00 .012 CONVENTIONAL 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: STR3-T3 DATE: 09-04-1996 

HEAD 
ELEV ( FT) 
1573.20 
1574.26 
1574.88 

I 

HEAD 
ERROR I FT) 

I 

TOTAL 
FLOW I CFS I 

FLOW 
ERROR (CFS) 

0 

% FLOW 
ERROR 
0.00 

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE ( % )  = 1.000 

Conalusions: 10-yr ok. 100-yr overtops by (78.17-77.79) 0.38ft 



CURRENT DATE: 01-31-1997 
CURRENT TIME: 14:20:07 

FILE DATE: 09-04-1996 
FILE NAME: STR3-T3 

PERFORMANCE CURVE FOR CULVERT # 1 - 3 ( 10 BY 4 ) RCB 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (fps) (ft) (fps) (ft) 

O-NF 
1-~2n 
1-S2n 
1-S2n 
1-S2n 
1-S2n 
1-S2n 
1-S2n 
5-S2n 
5-S2n 
5-S2n 

El. inlet face invert 1573.20 ft El. outlet invert 1572.80 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

*st+* SITE DATA *****  CULVERT INVERT **************  
INLET STATION (FT) 1023.00 
INLET ELEVATION (FT) 1573.20 
OUTLET STATION (FT) 971.00 
OUTLET ELEVATION (FT) 1572.80 
NUMBER OF BARRELS 
SLOPE IV-FTIH-FT) 

'*+** CULVERT DATA SUMMARY . . . . . . . . . . . . . . . . . . . . . . . .  
BARREL SHAPE BOX 

BARREL MATERIAL CONCRETE 
BARREL MANNING'S N 0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (30-75 DEG. FLARE) 
INLET DEPRESSION NONE 



CURRENT DATE: 01-31-1997 
CURRENT TIME: 14:20:07 

FILE DATE: 09-04-1996 
FILE NAME: STR3-T3 

- 

TAILWATER 

*****  USER DEFINED CHANNEL CROSS-SECTION 
MAIN CHANNEL AND LT & RT OVER BANKS 
LEFT CHANNEL BOUNDARY 2 
RIGHT CHANNEL BOUNDARY 8 
MANNING N LEFT OVER BANK 0.058 
MANNING N MAIN CHANNEL 0.031 
MANNING N RIGHT OVER BAN 0.058 
SLOPE OF CHANNEL (FT/FT) 0.0110 

CROSS-SECTION X Y 
COORD. NO. (FT) (FT) 

1 0.00 1579.58 

**+****  UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL 

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 

FILE NAME: STR3-TL 
FILE DATE: 07-02-1996 

NUMBER 
0.000 

ROADWAY OVERTOPPING DATA 

WEIR COEFFICIENT 2.70 
EMBANKMENT TOP WIDTH (FT) 40.00 

***** USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. (FT) (FT) 

1 0.00 1579.25 
2 25.00 1578.57 
3 50.00 1578.09 
4 75.00 1577.84 
5 100.00 1577.79 
6 440.00 1578.60 



{LIMINARY DETAILED COST ESTIMATE - 30% 
Contract No.: FCDMC 94-16 
Project Name: FOUNTAIN HILLS ADMP 
Project Location: Fountain Hills, Arizona 

Kiwanis Drive & Fountain Channel 
ADMP- 17, Alternative I: Install aditional3-1-'XCX64' CBC 

Sub-Total 
Engineering and Contingencies (20%) 

TOTAL FUNDING REQUIRED FOR ALTERNATIVE 
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Site 18: Chama Dr. / North Colony Wash 
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Site 18: Chama Dr. / North Colony Wash 



JUL' ..t" 
Rccmnu,smcr br 9 Entellus- ?r rzG ,~ ,%~  74&:7 hmp WK 4 26 96 

Job Name 

Field Reconnaissance Sheet 

S ~ t e  No.: I8 Roadway: C/1&7d .LC 

Reason for Analysis / Existing Deficiency: &7&'?kcf /OJ~&Y jh,rh f%.w 
11 ottvhip $& h u ( a d  

I 

Design Constraints and Considerations: 

0 
1) Available head, approximately: upstream: ft. Downstream: 2 ft. 

2) Can the culvert be lowered: 

3) Is there any erosion visible: 

Upstream? Yes, ft. ,@No 
Downstream? #'Yes, 4 ft. No 

Upstream? Yes, ft. N N o  
Downstream? $Yes, ft 0 No 

Structure iModification Constraints: 

4) Utilities: 8'' % ~ e f  LkZ%iq  ,,~itrL ,~&r S L ( V H ; ~ ~  d C y ; ~ ~ y k & ~  d~ k- ~ r !  sT.d.c 
6 " kti-da &&i9 C.zwd' f v .  ULipfl dP) 

u 

5)  Structures: 

7 )  Misceilaneous field notes, comments, or design ideas: 
~ p - . r ? l l l  w rn,?$treu%%t s;& G-&'%< &JL*IL~ 

. . S(A~- %A1 , 9 4 ~ - 3 4  shaen, SWJ 1;r?1&9 L7 ~ ) 7  -u . w e d  '3 h; LIP+ +hJ ~$dtLin;i- 
,wd pair C?&~I &-2++tka~1) 



ALTERNATE 1 



NORTH COLONY WASH 8 CHAMA DR. (2-60" CMP) 
CURRENT DATE: 10-08-1996 
CURRENT TIME: 16:50:04 

FILE DATE: 09-04-1996 
FILE NAME: STR4-D60 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 4.1 

-- 

SITE DATA 

SUMMARY OF CULVERT FLOWS (CFS) 

CULVERT SHAPE, MATERIAL, INLET 

L 
V 

1 
2 
3 
4 
5 
6 

ELEV (FT) TOTAL 
1629.18 0 
1630.64 3 0 
1631.26 60 
1631.82 90 
1632.33 120 
1632.82 150 
1633.29 180 
1633.78 210 
1634.28 240 
1634.82 270 
1635.40 300 
1637.51 391 

FILE: STR4-D60 

INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(FT) (FT) (FT) 

1629.18 1623.73 73.20 

DATE: 09-04-1996 

6 ROADWAY ITR 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 OVERTOPPING 

BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (FT) (FT) n TYPE 
2 CSP 5.00 5.00 .024 CONVENTIONAL 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: STR4-D60 DATE: 09-04-1996 

HEAD 
ELEV(FT) 
1629.18 
1630.64 
1631.26 
1631.82 
1632.33 
1632.82 
1633.29 
1633.78 
1634.28 
1634.82 
1635.40 

HEAD 
ERROR (FT) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

TOTAL 
FLOW (CFS) 

0 

FLOW 
ERROR (CFS) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

% FLOW 
ERROR 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE ( % )  = 1.000 

Conclusions: No overtopped by 100-yr 



CURRENT DATE: 10-08-1996 
CURRENT TIME: 16:50:04 

FILE DATE: 09-04-1996 
FILE NAME: STR4-D60 

PERFORMANCE CURVE FOR CULVERT # 1 - 2 ( 5 BY 5 ) CSP 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAI LWATER -- - -- 

FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(Cfs) (ft) (ftl (ft) <F4> (ft) (ft) (fp~) (ft) (fps) (ft) 

0.00 O-NF 
1.46 1-S2n 
2.08 1-S2n 
2.64 1-S2n 
3.15 1-S2n 
3.64 l-S2n 
4.11 1-S2n 
4.60 1-S2n 
5.10 5-S2n 
5.64 5-S2n 
6.22 5-S2n 

El. inlet face invert 1629.18 ft El. outlet invert 1623.73 it 
El. inlet throat lnvert 0.00 ft El. lnlet crest 0.00 ft 

*****  SITE DATA ***** CULVERT INVERT ************** 
INLET STATION (FT) 1033.00 
INLET ELEVATION ( FT) 1629.18 
OUTLET STATION (FT) 960.00 
OUTLET ELEVATION (FT) 1623.73 
NUMBER OF BARRELS 2 
SLOPE (V-FT/H-FT) 
CULVERT LENGTH ALONG SLOPE (FT) 

***** CULVERT DATA S m Y  ........................ 
BARREL SHAPE CIRCULAR 
BARREL DIAMETER 5.00 FT 
BARREL MATERIAL CORRUGATED STEEL 
BARREL MANNING'S N 0.024 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL THIN EDGE PROJECTING 
INLET DEPRESSION NONE 



CURRENT DATE: 10-08-1996 
CURRENT TIME: 16:50:04 

FILE DATE: 09-04-1996 
FILE NAME: STR4-D60 

TAILWATER 

CONSTANT WATER SURFACE ELEVATION 
1624.00 

ROADWAY OVERTOPPING DATA 

WEIR COEFFICIENT 
EMBANKMENT TOP WIDTH (FT) 

***** USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. (I=) (FT) 

1 0.00 1642.50 
2 79.40 1638.94 
3 134.33 1637.51 
4 174.41 1637.69 
5 191.06 1637.94 
6 244.83 1644.84 



?ELIMINARY DETAILED COST ESTIMATE - 30% 
"ontract No.: FCDMC 9416 
Project Name: FOUNTAIN HILLS ADMP 
Project Location: Fountain Hills, Arizona 

Chama Drive & North Colony Wash 
ADMP- 18, Alternative I: Install aditional60 x167' CMP 

Sub-Total 
Engineering and Contingencies (20%) 

TOTAL FUNDING REQUIRED FOR ALTERNATIVE 







ALTERNATE 2 



NORTH COLONY WASH @ CHAMA DR. (1-72" CMP) 
CURRENT DATE: 10-08-1996 
CURRENT TIME: 17: 08: 04 

FILE DATE: 07-16-1996 
FILE NAME : s@W+P2 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 4.1 

SITE DATA 

INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(FT) (FT3 (FT) 

1628.18 1622.73 78.19 

CULVERT SHAPE, MATERIAL, INLET 

BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (FT) (FT) n TYPE 
1 CSP 6.00 6.00 .024 CONVENTIONAI 

SUMMARY OF CULVERT FLOWS (CFS) 

ELEV (FT) 
1628.18 
1630.15 
1631.06 
1631.86 
1632.60 
1633.33 
1634.08 

TOTAL 1 
0 0 

3 0 3 0 
6 0 6 0 
90 9 0 

120 120 
150 150 
180 180 

FILE: STR4-74 

3 4 5 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

DATE: 07-16-1996 

6 ROADWAY ITR 
0 0 1 

0 0 1 
0 4 4 
0 OVERTOPPING 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: STR4-74 DATE : 

HEAD HEAD TOTAL FLOW 
ELEV (FT) ERROR (FT) FLOW (CFS) ERROR (CFS ) 
1628.18 0.00 0 0 
1630.15 0.00 30 0 
1631.06 0.00 60 0 
1631.86 0.00 9 0 0 
1632.60 0.00 120 0 
1633.33 0.00 150 0 
1634.08 0.00 180 0 
1634.88 0.00 210 0 
1635.76 0.00 240 0 
1636.75 0.00 270 0 
1637.70 -0.00 300 0 

--- 

07-16-1996 

% FLOW 
ERROR 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.04 

<I> TOLERANCE (FT) = 0.010 <2> TOLERANCE ( % )  = 1.000 

- 
Conclusions: 10-yr ok. 100-yr overtops by (37.70-37.51) 0.19-ft 



CURRENT DATE: 10-08-1996 
CURRENT TIME: 17:08:04 

FILE DATE: 07-16-1996 
FILE NAME: STR4-74 

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 6 BY 6 ) CSP 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) (ft) (ft) (it) <F4> (it) (it) (ips) (it) (fp.5) (ft) 

O-NF 
1-S2n 
1-S2n 
l-sZn 
1-S2n 
1-~2n 
1-~2n 
5-S2n 
5-S2n 
5-S2n 
5-S2n 

El. inlet face invert 1628.18 it El. outlet invert 1622.73 it 
El. inlet throat ~nvert 0.00 ft El. inlet crest 0.00 ft 

***** SITE DATA ***** CULVERT INVERT ************** 
INLET STATION (FT) 1035.00 
INLET ELEVATION (FT) 1628.18 
OUTLET STATION (FT) 957.00 
OUTLET ELEVATION (FT) 1622.73 
NUMBER OF BARRELS 1 
SLOPE (V-FT/H-FT) 0.0699 
CULVERT LENGTH ALONG SLOPE (FT) 78.19 

***** CULVERT DATA S w Y  ........................ 
BARREL SHAPE CIRCULAR 
BARREL DIAMETER 6.00 FT 
BARREL MATERIAL CORRUGATED STEEL 
BARREL MANNING'S N 0.024 
INLET TYPE COWENTIONAL 
INLET EDGE AND WALL THIN EDGE PROJECTING 
INLET DEPRESSION NONE 



CURRENT DATE: 10-08-1996 
CURRENT TIME: 17:08:04 

FILE DATE: 07-16-1996 
FILE NAME: STR4-74 

TAILWATER 

CONSTANT WATER SURFACE ELEVATION 
1624.00 

ROADWAY OVERTOPPING DATA 

WEIR COEFFICIENT 
EMBANKMENT TOP WIDTH (FT) 

***** USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. (FT) (FT) 

1 0.00 1642.50 
2 79.40 1638.94 
3 134.33 1637.51 
4 174.41 1637.69 
5 191.06 1637.94 
6 244.83 1644.84 



sLlMlNARY DETAILED COST ESTIMATE - 30% 
c,,itract No.: FCDMC 94-16 
Project Name: FOUNTAIN HILLS ADMP 
Project Location: Fountain Hills, Arizona ' 

Charna Drive & North Colony Wash 
ADMP- 18, Alternative 2: Install New 72"x78' CMP 
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Site 19: Cholla Dr. / Ironwood Wash 

I 
Cholla Dr. Catch Basin 

Looking S W  across Cholla Dr. toward Colony Wash 

I I 
Ironwood Wash Culvert Outlet 

Looking Upstream Ovorth) from Colony Wash 



Job h o  : - '" ' - 9 Entellus Job .;ZZWL~~C~L.Z.L . 7A2id9 4 ~ , ~ p  

Field Reconnaissance Sheet 

si te  KO.: 19 Roadway: t,%//~ & 

Reason for Analysis / Existing Deficiency: kCj& u ~ '  ou&t+%47d &&$<?- 

Design Constraints and Considerations: 

t/'tb, ft 1) Available head, approximately: Upstream: d& ft. Downstream: - 

2)  Can the culvert be lowered: 

3) Is there any erosion visible: 

7Z ft. No Upstream? Yes, 
Downstream? *Yes, ft. fl2 

Upstream? Yes, - ft P h ' o  

Downstream? Yes, - ft. AhTo 

Structure h4odification Constraints: 

4) Utilities: 

$ " 1 W7<? ~4 ,  d~3 i i t  iLt(d rv 11fi &.% /J 9 <6~&4 
B%L& c & t * ; ~ %  iuu'sh V , 

5)  Structures: C d d  &m.ic &.zL& &LKW 

5) h41scellaneous field notes, comments, or design ideas. 
' & I L ~ ' ~ J  fid449 u+&&c& d~%s % 

cc44!ce;w m -&c0 _1/<e-L 
'I . H f% -6 &#Z* 



ALTERNATE 1 



IRONWOOD WASH @ CEOLLA DR. (3-48" M P )  
CURRENT DATE: 10-16-1996 
CURRENT TIME: 15:12:47 

F I L E  DATE: 10-16-1990 
F I L E  NAME : @@~:,9'4: 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 4.1 

( F T )  ( F T )  n TYPE 
4.00 4.00 .024 CONVENTIONAL 

C 
U 
L 
V 

SUMMARY OF CULVERT FLOWS (CFS)  

ELEV (FT)  TOTAL 
1663.23 0 
1664.50 25 
1664.99 5 0 

S I T E  DATA 

INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 

F I L E :  STR5-T4 

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

CULVERT SHAPE, MATERIAL, INLET 

BARRELS 
SHAPE SPAN R I S E  MANNING INLET 

DATE: 10-16-1996 

6 ROADWAY I T R  
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 OVERTOPPING 

SUMMARY O F  ITERATIVE SOLUTION ERRORS F ILE:  STR5-T4 DATE: 10-16-1996 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV ( F T )  ERROR (FT) FLOW (CFS ) ERROR (CFS ) ERROR 
1663.23 0.00 0 0 0.00 
1664.50 0.00 2 5 0 0.00 
1664.99 0.00 50 0 0.00 
1665.42 0.00 7 5 0 0.00 
1665.83 0.00 100 0 0.00 
1666.20 0.00 125 0 0.00 
1666.82 0.00 140 0 0.00 
1667.25 0.00 175 0 0.00 
1667.61 0.00 200 0 0.00 
1667.90 0.00 225 0 0.00 
1668.22 0.00 250 0 0.00 

<1> TOLERANCE ( F T )  = 0.010 <2> TOLERANCE ( % )  = 1.000 

Conclusions: 100-yr pool elevation 1668.22 



CURRENT DATE: 10-16-1996 
CURRENT TIME: 15:12:47 

FILE DATE: 10-16-1996 
FILE NAME: STR5-T4 

- 

PERFORMANCE CURVE FOR CULVERT # 1 - 3 ( 4 BY 4 ) CSP 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET - - 

FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH 
(cis) (ft) (ft) (ft) <F4> (ft) (ft) (fps) (it) 

0 1663.23 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 
25 1664.50 1.27 1.27 1-S2n 0.82 0.83 4.52 0.82 
50 1664.99 1.76 1.76 1-S2n 1.16 1.20 5.48 1.16 
75 1665.42 2.19 2.19 1-S2n 1.43 1.47 6.15 1.43 
100 1665.83 2.60 2.60 1-SZn 1.68 1.71 6.63 1.68 
125 1666.20 2.97 2.97 1-S2n 1.91 1.92 7.02 1.91 
140 1666.82 3.20 3.59 2-M2c 2.05 2.04 7.23 2.04 
175 1667.25 3.72 4.02 2-M2c 2.35 2.29 7.83 2.29 
200 1667.61 4.11 4.38 2-M2c 2.57 2.46 8.23 2.46 
225 1667.90 4.52 4.67 2-M2c 2.80 2.61 8.64 2.61 
250 1668.22 4.96 4.99 2-M2c 3.06 2.76 9.00 2.76 

TAI LWATER 
VEL. DEPTH 
(ips) (ft) 

El. inlet faceinvert 1663.23 it El. outlet invert 1658.82 it 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

INLET STATION (FT) 
INLET ELEVATION (FT) 
OUTLET STATION (FT) 
OUTLET ELEVATION 1 FT) 
NUMBER OF BARRELS 
SLOPE (v-FT/H-FT) 
CULVERT LENGTH ALONG SLOPE (FT) 

***t* CULVERT DATA SUMMARY ........................ 
BARREL SHAPE CIRCULAR 
BARREL DIAMETER 4.00 FT 
BARREL MATERIAL CORRUGATED STEEL 
BARREL MANNING'S N 0.024 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL THIN EDGE PROJECTING 
INLET DEPRESSION NONE 



CURRENT DATE: 10-16-1996 
CURRENT TIME: 15:12:47 

FILE DATE: 10-16-1996 
FILE NAME: STR5-T4 

TAILWATER 

CONSTANT WATER SURFACE ELEVATION 
1660.82 

ROADWAY OVERTOPPING DATA 

WEIR COEFFICIENT 
EMBANKMENT TOP WIDTH (FT) 
CREST LENGTH (FT) 
OVERTOPPING CREST ELEVATION (FT) 



ELIMINARY DETAILED COST ESTIMATE - 30% 
Contract No.: FCDMC 94-16 
Project Name: FOUNTAIN HILLS ADMP 
Project Location: Fountain Hills, Arizona 

Cholla Drive & Ironwood Wash 
ADMP- 19, Alternative 1: Install aditional2-48" x133' CMP 

Sub-Total 
Engineering and Contingencies (20%) 

TOTAL FUNDING REQUIRED FOR ALTERNATIVE $81,000 

1 
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Site 20: Saguaro Blvd. / Malta Drain 

Malta Drain Culvert Inlet 
Looking North acmss Channel. LQ>streaar ol'Snpuaro Blvd 

Malta Drain C; t t~v tAAde t  
Looking Down~trern~ h n ~  Saguaro Blvd 

OP 



Site 20: Saguaro Blvd. / Malta Drain (Cont'd.) 

..--.- -~ 

Looking North along Saguaro Blvd. 



Field Reconnaissance Sheet 

S ~ t e  KO.: 20. Roadway. G ~ C $ L Y + % O  7% lit 

Design Constraints and Considerations: 

1) Available head, approximately: Upstream: A f t .  Do\-nstrcam: 5 ft. 

2) Can the culvert be lowered: 

3) Is there any erosion visible: 

Upstream? m e s ,  ft. • No 
Downstream? B ( ~ e s ,  Z ft. No 

Upstream? Yes, - ft. X N o  
Downstream? &Yes. ft. No 

Structure h4odlfication Constraints: 

5)  Structures: sr.(lmbG7i am bizt L2 Sar%uu /3/,,+~ 
hGLLtQ- ~~ h U ' x ; h &  

7) M~scellaneous field notes, comments, or des~gn ideas. . ~ V K  v+-&-- ~ w w s f W P 4 L t  

I \ i d  4 CC&G~( ~,CWWJ& Z ( G Y ~ C .  

LO-CLLL.,X~I.C~~~: (,A . , i &z, 
J 



ALTERNATE 1 



MALTA DRAIN @ SAGUARO BLVD. (4-48" CMP) 
CURRENT DATE: 10-16-1996 
CURRENT TIME: 17:51:59 

FILE DATE: 07-16-1996 
FILE N-: $,gg.&?@ 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 4 . 1  

SUMMARY OF CULVERT FLOWS (CFS) 

ELEV (FT) TOTAL 1 

FILE: STR6-Q4 

3  4  
0  0  
0  0  
0  0  
0  0  
0 0  
0  0  
0  0  
0  0  
0  0  
0  0 
0 0  
0  0  

CULVERT SHAPE, MATERIAL, INLET 

BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (FT) (FT) n TYPE 
1 CSP 4.00 4.00 .024 CONVENTIONAL 
3 CSP 4.00  4 .00  .024 CONVENTIONAL 

C 
u 
L 
V 

1 
2 
3 
4  
5  
6  

DATE: 07-16-1996 

6  ROADWAY ITR 
0 0  0  
0  0  3  
0  0  3  
0  0  3 
0  0  2  
0  0  2 
0  0  3  
0  0 3 
0  0  3  
0  0  3 
0  0  3  
0  OVERTOPPING 

SITE DATA 

INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(FT) (FT) (FT) 

1516.62  1514 .06  132.30  
1516.09  1513 .75  132.04 

SUMMRRY OF ITERATIVE SOLUTION ERRORS FILE: STR6-Q4 DATE: 07-16-1996 

HEAD 
ELEV ( FT ) 

1516.62  
1517.65  
1518.27 
1518.82 
1519 .33  
1519.79  
1520.37 
1520.94  
1521 .63  
1522.26  
1523.06  

HEAD 
ERROR (FT) 

0.00  
-0.00 
-0.00 
-0.00 
-0.00 

0 . 0 1  
0.00 
0 .00  
0.01 
0 . 0 1  
0 .00  

TOTAL 
FLOW (CFS) 

0 
45 
9  0  

1 3 5  
180 
220 

FLOW 
ERROR ( CFS ) 

0 
0  
0  
0  
0  

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

% FLOW 
ERROR 

0 .00  
0 .61  
0 .12  
0 . 0 1  
0 .20  

-0.22 
-0.02 
-0.04 
-0 .15  
-0.10 
-0 .01  

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE ( % )  = 1.000 

Conclusions: No o v e r t o p p e d  b y  100-y r  f l o w  



CURRENT DATE: 10-16-1996 
CURRENT TIME: 17:51:59 

FILE DATE: 07-16-1996 
FILE NAME: STR6-Q4 

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 4 BY 4 ) CSP 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMRL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 

O-NF 
1-s2n 
1-S2n 
1-~2n 
1-s2n 
1-S2n 
1-8211 
5-S2n 
5-S2n 
5-S2n 
2-M2c 

El. inlet face invert 1516.62 ft El. outlet invert 1514.06 ft 
El. inlet throat ~nvert 0.00 ft El. inlet crest 0.00 ft 

***** SITE DATA ***** CULVERT INVERT ************** 
INLET STATION (FT) 1000.00 
INLET ELEVATION (FT) 1516.62 
OUTLET STATION (FT) 1132.28 
OUTLET ELEVATION (FT) 1514.06 
NUMBER OF BARRELS 1 
SLOPE (V-FT/H-FT) 0.0194 
CULVERT LENGTH ALONG SLOPE (FT) 132.30 

***** CULVERT DATA SUMMARY ........................ 
BARREL SHAPE CIRCULAR 
BARREL DIAMETER 4.00 FT 
BARREL MATERIAL CORRUGATED STEEL 
BARREL MANNING'S N 0.024 
INLET TYPE CONVENTIONRL 
INLET EDGE AND WALL THIN EDGE PROJECTING 
INLET DEPRESSION NONE 



CURRENT DATE: 10-16-1996 
CURRENT TIME: 17:51:59 

FILE DATE: 07-16-1996 
FILE NAME: STR6-Q4 

PERFORMANCE CURVE FOR CULVERT # 2 - 3 ( 4 BY 4 ) CSP 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAI LWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(Cfs) (ft) (ft) (ft) <F4> (ft) (ft) (fps) (ft) (ips) (ft) 

El. inlet face invert 1516.09 it El. outlet invert 1513.75 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

***** SITE DATA ***** CULVERT INVERT * * * * * * * X * * * * * *  

INLET STATION (FT) 1000.00 
INLET ELEVATION (FT) 1516.09 
OUTLET STATION (FT) 1132.02 
OUTLET ELEVATION (FT) 1513.75 
NUNBER OF BARRELS 3 
SLOPE (V-FT/H-FT) 0.0177 
CULVERT LENGTH ALONG SLOPE (FT) 132.04 

***** CULVERT DATA SUMMARY * * C * * * * * * * * * * * * * * * * * * * * *  

BARREL SHAPE CIRCULAR 
BARREL DIAMETER 4.00 FT 
BARREL MATERIAL CORRUGATED STEEL 
BARREL MANNING'S N 0.024 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL THIN EDGE PROJECTING 
INLET DEPRESSION NONE 



CURRENT DATE: 10-16-1996 
CURRENT TIME: 17:51:59 

FILE DATE: 07-16-1996 
FILE NAME: STR6-Q4 

TAI LWATER 

***** USER DEFINED CHANNEL CROSS-SECTION 
MAIN CHANNEL AND LT & RT OVER BANKS 
LEFT CHANNEL BOUNDARY 3 
RIGHT CHANNEL BOUNDARY 6 
MANNING N LEFT OVER BANK 0.065 
MANNING N MAIN CHANNEL 0.048 
MANNING N RIGHT OVER BAN 0.065 
SLOPE OF CHANNEL (FT/FT) 0.0217 

CROSS-SECTION X 
COORD. NO. (FT) 

1 0.00 
2 8 .80  
3 33.68 
4 95.88 
5 99 .11  
6 103.27 
7 170.38 

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

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
(CFS) (FT) NUMBER (FT) (FPS) (PSF) 
0.00 1510.58 0 .000 -3.48 0.00 0.00 

FILE NAME: STR6-EX 
FILE DATE: 07-03-1996 

ROADWAY OVERTOPPING DATA 

WEIR COEFFICIENT 2.70 
EMBANKMENT TOP WIDTH (FT) 92.00 
CREST LENGTH (FT) 20.00 
OVERTOPPING CREST ELEVATION (FT) 1524.00 



!ELIMINARY DETAILED COST ESTIMATE - 30% 
Contract No.: FCDMC 94-16 
Project Name: FOUNTAIN HILLS ADMP 
Pmjed Location: Fountain Hills, Arizona 

Saguaro Boulevard & Malta Drain 
ADMP-20, Alternative I: Install 120" x131' CMP 

TOTAL FUNDING REQUIRED FOR ALTERNATIVE 
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ALTERNATE 2 



MALTA DRAIN @ SAGUARO BLVD. (1-120" CMP with concrete bottom) 
CURRENT DATE: 10-16-1996 FILE DATE: 10-16-1996 
CURRENT TIME: 16:26:50 FILE NAME: $-0 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 4 . 1  

SUMMARY OF CULVERT FLOWS (CFS) 

ELEV (FT) TOTAL 1 
1512.96 0 0 
1514.81  4 5 45 
1515.81 9 0 90 
1516.65 135  135  
1517.40 180  180  
1517 .98  220 220 
1518.62  270 270 
1519.14  315 315 
1519 .63  360 360 
1 5 2 0 . 1 1  405 405 
1520 .58  450 450 
1522.12 471  471  

SITE DATA 

INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(FT) (FT) (FT) 

1512 .96  1511.97  1 3 1 . 0 0  

FILE: STR6-120 

CULVERT SHAPE, MATERIAL, INLET 

BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (FT) (FT) n TYPE 
1 ICMP 1 0 . 0 0  8.00 . 035  CONVENTIONAL 

DATE: 10-16-1996 

6 ROADWAY ITR 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 OVERTOPPING 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: STR6-120 DATE: 10-16-1996 

HEAD 
ELEV (FT) 

HEAD 
ERROR (FT) 

0 .00  

TOTAL 
FLOW (CFS) 

0 

- - 

1518.62  0 .00  270 
1519.14  0.00 315 
1519 .63  0 .00  360 
1520 .11  0.00 405 
1520 .58  0 .00  450 

<1> TOLERANCE (FT) = 0.010 

FLOW % FLOW 
ERROR (CFS) ERROR 

0 0.00 

<2> TOLERANCE ( % )  = 1 .000  

Conclusions: No overtopped by 100-yr  flow 



CURRENT DATE: 10-16-1996 
CURRENT TIME: 16:26:50 

FILE DATE: 10-16-1996 
FILE NAME: STR6-120 

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 10 BY 8 ICMP 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) (ft) (ft) (ft) <F4> (it) (ft) (fPS) (ft) (fps) (ft) 

El. inlet face invert 1512.96 ft El. outlet invert 1511.97 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

**+** SITE DATA * X * * *  CULVERT INVERT ************** 
INLET STATION (FT) 1064.00 
INLET ELEVATION (FT) 1512.96 
OUTLET STATION (FT) 933.00 
OUTLET ELEVATION (FT) 1511.97 
NUMBER OF BRRRELS 1 
SLOPE (V-FT/H-FT) 0.0076 
CULVERT LENGTH ALONG SLOPE (FT) 131.00 

***** CULVERT DATA SUMMARY ........................ 
BARREL SHAPE USER DEFINED 
BARREL SPAN 10.00 FT 
BARREL RISE 8.00 FT 
BARREL MATERIAL STEEL OR ALIIMINUM 
BARREL MANNING'S N 0.035 FOR SIDES AND TOP 

0.018 FOR BOTTOM 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL HEADWALL 
INLET DEPRESSION NONE 



CURRENT DATE: 10-16-1996 
CURRENT TIME: 16:26:50 

FILE DATE: 10-16-1996 
FILE NAME: STR6-120 

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

COORDINATE X Y-TOP Y-BOTTOM 
NUMBER (FT) (FT) (FT) 

1 0.00 5.00 5.00 
2 0.20 6.40 3.60 
3 0.60 7.37 2.63 
4 1.00 8.00 2.00 
5 1.88 8.90 2.00 
6 2.50 9.33 2.00 
7 3.13 9.64 2.00 
8 3.75 9.82 2.00 
9 4.38 9.96 2.00 
10 5.00 10.00 2.00 



CURRENT DATE: 10-16-1996 
CURRENT TIME: 16: 26:50 

FILE DATE: 10-16-1996 
FILE NAME: STR6-120 

TAI LWATER 

***** USER DEFINED CHANNEL CROSS-SECTION 
MAIN CHANNEL AND LT & RT OVER BANKS 
LEFT CHANNEL BOUNDARY 3 
RIGHT CHANNEL BOUNDARY 6 
MANNING N LEFT OVER BANK 0.065 
MANNING N MAIN CHANNEL 0.048 
MANNING N RIGHT OVER BAN 0.065 
SLOPE OF CHANNEL (FT/FT) 0.0217 

FILE NAME: STR6-EX 
FILE DATE: 07-03-1996 

CROSS-SECTION X Y 
COORD. NO. (FT) (FT) 

1 0.00 1519.48 
2 8.80 1518.99 
3 33.68 1514.65 
4 95.88 1511.15 
5 99.11 1510.58 
6 103.27 1510.61 
7 170.38 1515.61 

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

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
(CFS) (FT) NUMBER (FT) (FPS) (PSF) 
0.00 1510.58 0.000 -1.39 0.00 0.00 

45.00 1511.67 0.730 -0.30 3.13 0.77 
90.00 1511.99 0.757 0.03 3.61 0.95 

135.00 1512.23 0.774 0.26 3.96 1.09 
180.00 1512.41 0.787 0.44 4.23 1.21 
220.00 1512.55 0.797 0.58 4.43 1.30 
270.00 1512.71 0.807 0.74 4.66 1.40 
315.00 1512.83 0.814 0.86 4.83 1.48 
360.00 1512.94 0.821 0.97 4.99 1.55 
405.00 1513.05 0.827 1.08 5.14 1.62 
450.00 1513.15 0.832 1.18 5.27 1.68 

ROADWAY OVERTOPPING DATA 

WEIR COEFFICIENT 
EMBANKMENT TOP WIDTH (FT) 

***** USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. (FT) (FT) 

1 a. oo 1525.02 



lLlMlNARY DETAILED COST ESTIMATE - 30% 
Guntract No.: FCDMC 9416 
Project Name: FOUNTAIN HILLS ADMP 
Project Location: Fountain Hills, Arizona 

Saguaro Boulevard & Malta Drain 
ADMP- 20, Alternative 2: Install additional 48" x132' CMP 

Sub-Total 
Engineering and Contingencies (20%) 
TOTAL 

TOTAL FUNDING REQUIRED FOR ALTERNATIVE 
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Site 21: \Rand Dr. / Malta Drain 

.. 
Looking Southeast along Rand Dr. 

- 
Intersection of Rand Dl l Sali 

Looking Southcast from v v c c  CIOSS...~ 



- 
Field Reconnaissance Sheet 

JOD' \O - ' -  

Job xsme ~ Z - * L . L  7h2id7 AOMP 

~ i t e ~ o . :  21 Roadway: f i d ~  df?. 

Re&m&m;.bb .qb 
-- 

lntrs Drtc 

- .  
Reason for Analysis / Existing Deficiency: /db ~ + = c ( / $  72- 
w.ef ,d"b&c 

Deslgn Constraints and Considerations: 

1) Available head, approximately: Upstream: & ft .  Downstream. & ft. 

2) Can the &%e lowered: 

3) Is there any erosion visible: 

Upstream? Yes. ft &€No 
Downstream? -Yes, - ft a 
Upstream? 0 Yes, - ft $No 
Downstream? KfYes, 2 ft. No 

Structure Modification Constraints: 

4) Ctilities: i&& ~ k /  r;& y, .. ~/s,& /''&.>rli w 1, JU.LMS A* Y 

dc q &utc-- 

L' ,*th "f,vs~s~ L 

5) Structures: 5 A d k  Dr. &W 6 6 t%ii/ f i n  ~ Y Y A ,  > 
c h w 9  c h 2 l  6 &u;t?.. 6% ACJG Q& &v( lh~ i4 *L  

/hPlxs ditk fL ,s&& ,&h't /irn'.,& 

7) Miscellaneous field notes, comments, or design ideas. 

G B ~  L&CCC/ZLL ,&I-yr) Mc d ~ ,  d@ h h p w  I/c&& k2~k.d 
. W &  (had4 L ~ U  / . B W W ? ~ C - W  . d @ u i d b a c - ~ c  



ALTERNATE 



MALTA DRAIN @ RAND DR. (2-6'X3' RCB) 
CURRENT DATE: 01-31-1997 
CURRENT TIME: 14:25 :57  

FILE DATE: 10-01-1996 
FILE NAME: STR7-B3 

SUMMARY OF CULVERT FLOWS (CFS) FILE: STR7-B3 DATE: 10-01-1996 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 4.1 

ELEV (FT) TOTAL 1 2 
1534 .50  0 0 0 
1535.53 3 8 38 0 
1536 .15  7 6 76 0 
1536.67 114 1 1 4  0 
1537.14 152 152 0 

C 
U 
L 
V 

1 
2 
3 
4 
5 
6 

3 4 5 6 ROADWAY ITR 
0 0 0 0 0 1 

- - 

1539.93 380 341 0 0 0 0 0 35 5 
1539.43 314 314 0 0 0 0 0 OVERTOPPING 

SITE DATA I: CULVERT SHAPE, MATERIAL, INLET 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: STR7-83 DATE: 10-01-1996 

INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(FT) (FT) LET) 

1534.50 1534.00 66.00 

HEAD HEAD TOTAL FLOW % FLOW 
ELEVf FT) ERROR ( FT) FLOW f CFS) ERROR (CFS) ERROR 

- - 

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE ( % )  = 1 .000  

I 

Conclusions: 10-yr ok. 100-yr o v e r t o p s  (39 .93-39 .43)0 .50f - f t  

BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (FT) (FT) n TYPE 
2 RCB 6.00 3.00 .012 CONVENTIONAL 

I I 



CURRENT DATE: 01-31-1997 FILE DATE: 10-01-1996 
CURRENT TIME: 14:25:57 FILE NAME: STR7-B3 

PERFORMANCE CURVE FOR CULVERT # 1 - 2 ( 6 BY 3 ) RCB 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(c~s) (ft) (ft) (ft) <F4> (ft) (ft) (fps) (ft) (fps) (ft) 

- 

0 1534.50 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0.00 0.00 1 
38 1535.53 1.03 1.03 1-S2n 0.50 0.68 6.13 0.52 16.03 0.15 
76 1536.15 1.65 1.65 1-S2n 0.79 1.08 7.66 0.83 20.89 0.23 

1 
114 1536.67 2.17 2.17 1-S2n 1.04 1.41 8.65 1.10 24.34 0.29 

1 

152 1537.14 2.64 2.64 1-S2n 1.26 1.71 9.36 1.35 27.08 0.35 
190 1537.60 3.10 3.10 5-S2n 1.48 1.99 9.97 1.59 29.40 0.40 
228 1538.08 3.58 3.58 5-S2n 1.67 2.24 10.47 1.82 31.42 0.44 
266 1538.63 4.13 4.13 5-S2n 1.87 2.49 10.91 2.03 33.22 0.49 
304 1539.24 4.74 4.74 5-S2n 2.05 2.72 11.30 2.24 34.85 0.53 
331 1539.72 5.22 5.22 5-S2n 2.18 2.87 11.56 2.38 36.34 0.56 
341 1539.93 5.43 5.43 5-S2n 2.23 2.94 11.66 2.44 37.72 0.60 

El. inlet face invert 1534.50 ft El. outlet invert 1534.00 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 1 

t**** SITE DATA * * f * *  CULVERT INVERT * * f * * * * * * * * * f *  
INLET STATION (FT) 1032.00 
INLET ELEVATION (FT) 1534.50 
OUTLET STATION (FT) 966.00 
OUTLET ELEVATION (FT) 1534.00 
NUMBER OF BARRELS 
SLOPE IV-FT/H-FT) 

t t f t *  CULVERT DATA S U m R y  * * * * * * * * * f * * * * t * t * * * * * * *  

BARREL SHAPE BOX 
BARREL SPAN 
BARREL RISE 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S N 0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (30-75 DEG. FLARE) 
INLET DEPRESSION NONE 



CURRENT DATE: 01-31-1997 
CURRENT TIME: 14:25:57 

FILE DATE: 10-01-1996 
FILE NAME: STR7-B3 

TAILWATER 

*******  REGULAR CHANNEL CROSS SECTION **************** 
BOTTOM WIDTH (FT) 15.00 
SIDE SLOPE H/V (X:l) 3.0 
CHANNEL SLOPE V/H (FT/FT) 3.000 
MANNING'S N (.O1-0.1) 0.045 
CHANNEL INVERT ELEVATION (FT) 1534.00 
CULVERT NO.l OUTLET INVERT ELEVATION 1534.00 FT 

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

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
(CFS) / FT) NUMBER (FT) (FPS) (PSF) 

ROADWAY OVERTOPPING DATA 

WEIR COEFFICIENT 
EMBANKMENT TOP WIDTH (FT) 

*****  USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. (FT) (FT) 

1 0.00 1541.99 
2 70.00 1539.93 
3 140.00 1539.43 
4 210.00 1540.48 
5 280.00 1543.10 



iLlMlNARY DETAILED COST ESTIMATE - 30% 
Contract No.: FCDMC 94-16 
Project Name: FOUNTAIN HILLS ADMP 
Project Location: Fountain Hills, Arizona 

Rand Drive & Malta Drain 
ADMP- 21, Alternative 1: Install aditional2-6x3'x66 CBC 

Sub-Total 
Engineering and Contingencies (20%) 
TOTAL 

TOTAL FUNDING REQUIRED FOR ALTERNATIVE 

i 
Page 1 
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ALTERNATE 2 



MALTA DRAIN @ RAND DR. (4-48" CMP) 
CURRENT DATE; 01-31-1997 
CURRENT TIME: 14:28:53 

FILE DATE: 10-01-1996 
FILE NAME: STR7-C4 

FHWA CULVERT ANALYSIS .,.. ,. ..-----.. . . 

SUMMARY OF CULVERT ~ O W S  (CFS) FILE: STR7-C4 DATE: 10-01-1996 

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR 
1534.00 0 0 0 0 0 0 0 0 1 
1535.44 38 38 0 0 0 0 0 0 1 
1536.08 7 6 76 0 0 0 0 0 0 1 
1536.60 114 114 0 0 0 0 0 0 1 
1537.05 152 152 0 0 0 0 0 0 1 
1537.47 190 190 0 0 0 0 0 0 1 
1537.88 228 228 0 0 0 0 0 0 1 
1538.28 266 266 0 0 0 0 0 0 1 
1539.22 304 304 0 0 0 0 0 0 1 
1539.65 342 335 0 0 0 0 0 5 6 
1539.87 380 350 0 0 0 0 0 26 5 
1539.43 319 319 0 0 0 0 0 OVERTOPPING 

t i X - U ,  V&n>LUN 9.1 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: STR7-C4 DATE: 10-01-1996 

C 
u 
L 
V 

1 
2 
3 
4 
5 
6 

- 

HEAD 
ELEV ( FT ) 
1534.00 

HEAD 
ERROR 1 FT) 

SITE DATA I: CULVERT SHAPE, MATERIAL, INLET 

TOTAL FLOW % FLOW 
FLOW 1 CFS 1 ERROR (CFS 1 ERROR 

INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(FT) (FT) (FT) 

1534.00 1533.25 94.00 

7539.65 -0.01 342 2 0.66 
1539.87 -0.01 380 4 1.00 

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE ( % )  = 1.000 

Conclusions: 10-yr ok. 100-yr overtops by (39.87-39.43) 0.36-it 

I 
BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (FT) (FT) n TYPE 
4 CSP 4.00 4.00 .024 CONVENTIONAL 

I I 



CURRENT DATE: 01-31-1997 
CURRENT TIME: 14:28:53 

FILE DATE: 10-01-1996 
FILE NAME: STR7-C4 

PERFORMANCE CURVE FOR CULVERT # 1 - 4 ( 4 BY 4 ) CSP 

DIS- HEAD- INLET OUTCET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(c f s )  (ft) (ft) (ft) <F4> (ft) (ft) (fps) (ft) (fps) (ft) 

El. inlet face invert 1534.00 ft El. outlet invert 1533.25 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

INLET STATION (FT) 
INLET ELEVATION fFT) 
OUTLET STATION (FT) ' 952.00 
OUTLET ELEVATION (FT) 1533.25 
NUMBER OF BARRELS 4 
SLOPE (V-FT/H-FT) 0.0080 
CULVERT LENGTH ALONG SLOPE (FT) 94.00 

BARREL SHAPE CIRCULAR 
BARREL DIAMETER 4.00 FT 
BARREL MATERIAL CORRUGATED STEEL 
BARRELMANNING'S N 0.024 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL THIN EDGE PROJECTING 
INLET DEPRESSION NONE 



CURRENT DATE: 01-31-1997 
CURRENT TIME: 14:28:53 

FILE DATE: 10-01-1996 
FILE NAME: STR7-C4 

TAILWATER 

**+**** REGULAR CHANNEL CROSS SECTION **************** 
BOTTOM WIDTH (FT) 15.00 
SIDE SLOPE H/V (X:l) 3.0 
CHANNEL SLOPE V/H (FT/FT) 0.011 
MANNING'S N (.01-0.1) 0.045 
CHANNEL INVERT ELEVATION (FT) 1533.25 
CULVERT NO.l OUTLET INVERT ELEVATION 1533.25 FT 

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

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
(CFS) (FT) NUMBER (FT) (FPS) (PSF) 
0.00 1533.25 0.000 0.00 0.00 0.00 
38.00 1534.05 0.535 0.80 2.72 0.55 
76.00 1534.44 0.553 1.19 3.43 0.82 
114.00 1534.75 0.561 1.50 3.90 1.03 
152.00 1535.01 0.566 1.76 4.26 1.21 
190.00 1535.24 0.570 1.99 4.56 1.36 
228.00 1535.44 0.573 2.19 4.82 1.51 
266.00 1535.63 0.575 2.38 5.04 1.64 
304.00 1535.81 0.577 2.56 5.24 1.76 
342.00 1535.97 0.579 2.72 5.42 1.87 
380.00 1536.13 0.580 2.88 5.59 1.98 

ROADWAY OVERTOPPING DATA 

WEIR COEFFICIENT 
EMBANKMENT TOP WIDTH (FT) 

***** USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. (FT) (FT) 

1 0.00 1541.99 
2 70.00 1539.93 
3 140.00 1539.43 
4 210.00 1540.48 
5 280.00 1543.10 



RELllvtlNARY DETAILED COST ESTIMATE - 30% 
antract No.: FCDMC 94-16 
aroject Name: FOUNTAIN HILLS ADMP 
rrojed Location: Fountain Hills, Arizona 

Rand Drive B Malta Drain 
ADMP- 21, Alternative 2: Install aditional4-48"x94' CMP 

g and Contingencies (20%) 

TOTAL FUNDING REQUIRED FOR ALTERNATIVE 



., 

Site 22: saguaro Blvd. / Emerald Wash 

Emerald Wa )rain (Site 
Loon-tng ;vnrrn aiunlg Saguaro B1vu 

Emerald Wssh Culvert Inlet 
Looking up st re an^ fron~ Saguaro Blvd 



Site 22: Saguaro Blvd. I Emerald Wash (Cont'd.) 



9 Entellus- 
J O b h O  - *-  . - 
Job Nanrr . % z ~ ~ c ~ A ~  7h-4%7 &M? 

Field Reconnaissance Sheet 

s i t e  KO 7 2 Roadway. 6 BLVQ 

Reason for Analysis / Existing Dehciency: 
iw O&L& f2.u z~ctra"- 

Design Constraints and Considerations: 

1) Available head, approximately: Upstream: - 4 ft. Downstream: - ft. 

2) Can the culvert be lowered: 

3) Is there any erosion visible: 

Upstream? R y e s ,  ft. No 
Downstream? Yes, " 2- ft. &NO 

Upstream? Yes. ft. YNO 
Downstream? Yes, - ft. P(NO 

Structure k4odification Constraints: 

4) Utilities: /zi' wit.& Q ~ s . s  vb/.?~b 

5)  Structures: L ~ Q I ~ W W S  rn 4 ;I&TZ'~VP~ 

7) k41scellaneous field notes, comments, or desi 
ic Ideas 

w- 
e (,4 ~%, /$ ,q&& l~ "u :  1/~ipd m L/LUww &&k(W$ 

,- Striykc :d ' SJfe  6 l ~ d &  > w d  d r j  ) - f% -mi L.t-8 s I . ; t : i  &&z"c. /&h/&t/f , &Sz; h z a ~ o  
- 



ALTERNATE 1 



EMERALO WASH @ SAGUARO BLVD. (3-60" CMP) 
CURRENT DATE: 10-16-1996 
CURRENT TIME: 18:18:36 

FILE DATE: 07-05-1996 
FILE NAME : @xg$335 

FHWA CULVERT ANALYSIS .... .. ..-----.. - 

S W Y  OF CULVERT FLOWS (CFS) FILE : 

nx-u, v . & n a ~ u ~  r . ~  

ELEV (FT) TOTAL 1 2 3 
1514.59 0 0 0 0 
1516.36 5 6 3 9 17 0 
1517.11 112 7 6 3 6 0 
1517.77 168 113 5 5 0 
1518.37 224 151 73 0 
1518.98 280 188 92 0 

DATE: 07-05-1996 

CULVERT SHAPE, MATERIAL, INLET 

BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (FT) (FT) n TYPE 
2 CSP 5.00 5.00 .024 CONVENTIONAL 
1 CSP 5.00 5.00 .024 CONVENTIONAL 

C 
U 
L 
V 

1 
2 
3 
4 
5 
6 

6 ROADWAY ITR 
0 0 0 
0 0 4 
0 0 3 
0 0 3 
0 0 2 
0 0 2 
0 0 3 
0 0 2 

SITE DATA 

INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(FT) (FT) (FT) 

1514.59 1510.74 193.04 
1514.67 1510.74 193.04 

0 14 6 
0 OVERTOPPING 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: STRB-EX5 DATE: 07-05-1996 

HEAD HEAD TOTAL FLOW $ FLOW 
ELEV (FT) ERROR ( FT) FLOW (CFS) ERROR (CFS) ERROR 
1514.59 0.00 0 0 0.00 
1516.36 -0.00 5 6 0 0.12 
1517.11 -0.00 112 0 0.04 
1517.77 0.00 168 - 0 -0.07 
1518.37 -0.00 224 0 0.03 
1518.98 -0.00 280 0 0.00 
1519.59 0.00 336 -0 -0.02 
1519.75 0.00 350 -0 -0.10 
1520.95 0.00 448 - 0 -0.00 
1521.74 0.00 504 - 0 -0.00 
1522.34 -0.01 560 3 0.62 

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE ( % )  = 1.000 

Conclusions: 10-yr ok. 100-yr overtops road by (22.34-22.12) 0.22-ft 



CURRENT DATE: 10-16-1996 
CURRENT TIME: 18:18:36 

FILE DATE: 07-05-1996 
FILE NAME: STR8-EX5 

PERFORMANCE CURVE FOR CULVERT # 1 - 2 ( 5 BY 5 ) CSP 
- 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH 
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (fp.3) (ft) 

0 1514.59 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 

TAI LWATER 
VEL. DEPTH 
(fps) (ft) 

0.00 0.00 
2.71 1.02 
3.29 1.36 
3.69 1.61 
3.99 1.82 
4.24 1.99 
4.46 2.15 
4.51 2.18 
4.82 2.41 
4.97 2.53 
5.11 2.64 

El. inlet face invert 1514.59 ft El. outlet invert 1510.74 ft 
El. inlet throat invert 0.00 ft El. lnlet crest 0.00 ft 

***** SITE DATA ***** CULVERT INVERT * * * * f * * * * * * * * *  
INLET STATION (FTJ 1098.00 
INLET ELEVATION (FT) 1514.59 
OUTLET STATION (FT) 905.00 
OUTLET ELEVATION (FT) 1510.74 
NUMBER OF BARRELS 2 
SLOPE (V-FT/H-FTJ 
CULVERT LENGTH ALONG SLOPE (FT) 

***** CULVERT DATA SUMMARY . . . . . . . . . . . . . . . . . . . . . . . .  

BARREL SHAPE CIRCULAR 
BARREL DIAMETER 5.00 FT 
BARREL MATERIAL CORRUGATED STEEL 
BARREL MANNING'S N 0.024 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL THIN EDGE PROJECTING 
INLET DEPRESSION NONE 



CURRENT DATE: 10-16-1996 
CURRENT TIME: 18:18:36 

FILE DATE: 07-05-1996 
FILE NAME: STR8-EX5 

PERFORMANCE CURVE FOR CULVERT # 2 - 1 I 5 BY 5 ) CSP 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAI LWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ips) (ft) (fps) (ft) 

0.00 0.00 O-NF 
1.70 1.70 1-S2n 
2.44 2.44 1-S2n 
3.11 3.11 1-S2n 
3.71 3.71 1-S2n 
4.30 4.30 l-S2n 
4.91 4.91 1-S2n 
5.08 5.08 5-S2n 

El. inlet face invert 1514.67 ft El. outlet invert 1510.74 ft 
El. inlet throat invert 0.00 it El. inlet crest 0.00 ft 

***** SITE DATA ***** CULVERT INVERT ************** 
INLET STATION (FT) 1098.00 
INLET ELEVATION (FT) 1514.67 
OUTLET STATION IFT) 905.00 
OUTLET ELEVATION (FT) 1510.74 
NUMBER OF BARRELS 1 
SLOPE (V-FT/H-FT) 0.0204 
CULVERT LENGTH ALONG SLOPE (FT) 193.04 

f*'** CULVERT DATA SUMMARY ........................ 
BARREL SHAPE CIRCULAR 
BARREL DIAMETER 5.00 FT 
BARREL MATERIAL CORRUGATED STEEL 
BARREL MANNING'S N 0.024 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL THIN EDGE PROJECTING 
INLET DEPRESSION NONE 



CURRENT DATE: 10-16-1996 
CURRENT TIME: 18:18:36 

FILE DATE: 07-05-1996 
FILE NAME: STR8-EX5 

TAILWATER 

***** USER DEFINED CHANNEL CROSS-SECTION 
MAIN CHANNEL AND LT & RT OVER BANKS 
LEFT CHANNEL BOUNDARY 2 
RIGHT CHANNEL BOUNDARY 4 
MANNING N LEFT OVER BANK 0.065 
MANNING N MAIN CHANNEL 0.048 
MANNING N RIGHT OVER BAN 0.065 
SLOPE OF CHANNEL (FT/FT) 0.0189 

FILE NAME: STR8-EX 
FILE DATE: 07-05-1996 

CROSS-SECTION X Y 
COORD. NO. (FT) (FT) 

1 0.00 1519.48 
2 8.82 1518.99 
3 33.68 1514.65 
4 96.00 1510.74 
5 103.00 1510.74 
6 170.38 1515.61 

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

FLOW W.S .E. FROUDE DEPTH VEL. SHEAR 
(CFS) (FT) NUMBER (FT) (FPS) (PSF) 
0.00 1510.74 0.000 0.00 0.00 0.00 
56.00 1511.76 0.669 1.02 2.71 0.60 
112.00 1512.10 0.703 1.36 3.29 0.80 
168.00 1512.35 0.723 1.61 3.69 0.95 
224.00 1512.56 0.738 1.82 3.99 1.07 
280.00 1512.73 0.749 1.99 4.24 1.17 
336.00 1512.89 0.758 2.15 4.46 1.26 
350.00 1512.92 0.760 2.18 4.51 1.28 
448.00 1513.15 0.773 2.41 4.82 1.42 
504.00 1513.27 0.779 2.53 4.97 1.49 
560.00 1513.38 0.784 2.64 5.11 1.55 

ROADWAY OVERTOPPING DATA 

WEIR COEFFICIENT 2.70 
EMBANKMENT TOP WIDTH (FT) 113.00 

***** USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. 

1 



'ELIMINARY DETAILED COST ESTIMATE - 30% 
.#tract No.: FCDMC 94-16 

Project Name: FOUNTAIN HILLS ADMP 
Project Location: Fountain Hills, Arizona 

Saguaro Boulevard & Emerald Wash 
ADMP- 22, Alternative I: Install aditional SO"X193 CMP 

TOTAL FUNDING REQUIRED FOR ALTERNATIVE 





I 
EMERALD WASH I 1- 

bMO 9+00 lotoo 11- 

UlKNOmMUWKX- \ 

\ 
1- \ . ST& 5+00 

EXBllffi PAVEMENT 
QF!KE PRORLE -- ELEV. 22.20 --a- 7 _----  1512 1 

1516 

1514 

' \ 
1512 \. , 

\'--- - - - - - _ _ _ _  
\ . - - - -  - - .-. ._ -- - - -. --- law ----_ _ C- 

J 
I 
1 



Site 23: Saguaro Blvd. / Jacklin Wash 



job Name . $ * C f & L ,  7X2b Ao/ti'p 

Field Reconnaissance Sheet 

Site NO.: 2 3 Roadway: LI ‘?b2/ 

Reason for Anal > i \  / Exibting Deficiency: kd&*- P L / ~  ~ ' ~ L Y L C ~  4,f c? E 9 ~ h ~ e  3'' - - 6ivJ. -td & J , W I ~  / , 

Design Constraints and Considerations: 

1) Available head, approximately: Upstream: & ft Downstream: @ ft. 

2) Can the &b lowered: Upstream? $yes, I ft. No 
Downstream? Yes, ft K N o  

3) Is there any erosion visible: Upstream? 0 Yes, ft. No 
Downstream? Yes, ft. )$No 

Structure k4odification Constraints: 



ALTERNATE 1 



.ELIMINARY DETAILED COST ESTIMATE - 30% 
contract No.: FCDMC 94-16 
Project Name: FOUNTAIN HILLS ADMP 
Project Location: Fountain Hills, Arizona 

Saguaro Boulevard & Kingstree Boulevard 
ADMP- 23, Alternative I: Install Side Spillway 

Sub-Total 
Engineering and Contingencies (20%) $5.950 
TOTAL $35,701 

TOTAL FUNDING REQUIRED FOR ALTERNATIVE 





Site 24: Saguaro Blvd. / Cyprus Point Wash 

Cyprus Point Wash 
Looking Upstream (Wesd across Saguaro Blvd. 



Site 24: Saguaro Blvd. / Cyprus Point Wash (Cont'd.) 

I 
Cyprus Point Wash Inlet Structure 

h k i n g  Duwnsueam (East) 

I 

Cyprus Point Wash Culvert Outlet 
Looking Upstream W e s S  



Job KO : '" ' - x? Entellus- job Name .$u~&i,M. 7AAG h ~ ?  

Field Reconnaissance Sheet 

Stte KO 4 Roadway $%W,WO .& ~d 

Reason for Analysis / Existing Deficiency: & 5 & ~  ‘4-P &&&pp&3 - &J=& w 

16 mcid 9 )  ' ~Jcwh ~ L ~ G L ,  &* & L ~ ~ M * ; ~ L L . ~ : ~ ~ ~  
u 

Design Constraints and Considerations: 

1) Available head, approximately: Upstream 1 ft. Downstream. 5 ft. 

2) Can the culvert be  lowered: 

3) Is there any erosion visible: 

Structure h4odification Constraints: 

Upstream? Yes, ft. Y N o  
Downstream? 0 Yes. ft. *No 

Upstream? Yes, ft. &NO 
Downstream? 0 Yes, - ft. @No 

5) Structures: L &UX.LrC/&<dL d&fm @ &.CL J / M  h-t 
~ ' * & ~ f ~ O  LM8.4 r w k t  
Sl944.R /..d .rm ,L S ~ ~ L C Z I  

I / 

7) Miscellaneous field notes, comments, or design ideas 

- o?t.b& Tv' d - r r d ~ ~ t  kdicy~ (2 ) 
- d . h g  &n -&-~zur fir WIL, Lypws J3,kf L ~ . V J ~  

- PW hub$' L% L / ~ U L ~  h C, dJn~~w,hr~L / I  

c ~ z . w S  ~*h~widt.-+ U A ~  rd/i+& - 
- w dw1& J 5 7 0  



ALTERNATE 1 



CYPRUS POINT WASH @ SAGUARO BLVD. (3-48" CMPI 
CURRENT DATE: 10-16-1996 
CURRENT TIME: 18:31:46 

FILE DATE: 10-14-1996 
FILE NAME : &&@$$& 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 4.1 

SUMMARY OF CULVERT FLOWS (CFS) 

ELEV (FTI TOTAL 1 

FILE: STR10-T4 

3 4 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

CULVERT SHAPE, MATERIAL, INLET 

BARRELS 
SHAPE SPAN RISE MANNING LNLET 
MATERIAL (FT) (FT) n TYPE 
3 CSP 4.00 4.00 .024 CONVENTIONAL 

C 
U 
L 
V 

1 
2 
3 
4 
5 
6 

DATE: 10-14-1996 

6 ROADWAY ITR 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 4 
0 9 4 
0 OVERTOPPING 

SITE DATA 

INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(FT) (FT) (FT) 

1517.14 1514.79 191.01 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: STR10-T4 DATE: 10-14-1996 

HEAD 
ELEV (FT) 
1517.14 
1518.43 
1518.98 
1519.75 
1520.21 
1520.60 
1520.76 
1521.36 
1521.75 
1522.89 
1523.57 

HEAD 
ERROR ( FT ) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
-0.01 
-0.00 

TOTAL 
FLOW ( CFS ) 

0 
32 
63 
95 
126 
158 
170 
221 
252 
284 
315 

FLOW 
ERROR(CFS) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

% FLOW 
ERROR 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.15 
0.05 

- -- 

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%I = 1.000 

- 
Conclusions: Break away flow 9cfs 



CURRENT DATE: 10-16-1996 
CURRENT TIME: 18:31:46 

FILE DATE: 10-14-1996 
FILE NAME: STR10-T4 

PERFORMANCE CURVE FOR CULVERT # 1 - 3 ( 4 BY 4 ) CSP 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (fps) (ft) (fps) (ft) 

0 1517.14 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.00 
32 1518.43 1.29 1.29 1-S2n 0.93 0.93 4.73 0.93 3.59 1.03 

283 1522.90 4.88 5.76 6-FFn 4.00 2.93 7.51 4.00 8.27 2.51 
305 1523.57 5.24 6.43 6-FFn 4.00 3.04 8.10 4.00 8.60 2.64 

El. inlet face invert 1517.14 ft El. outlet invert 1514.79 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

***** SITE DATA *****  CULVERT INVERT ************** 
INLET STATION (FT) 1067.00 
INLET ELEVATION (FT) 
OUTLET STATION IFT) 
OUTLET ELEVATION (FT) 1514.79 
NUMBER OF BARRELS 3 
SLOPE (V-FT/H-FT) 0.0123 
CULVERT LENGTH ALONG SLOPE (FT) 191.01 

***** CULVERT DATA S m Y  . . . . . . . . . . . . . . . . . . . . . . . .  

BARREL SHAPE CIRCULAR 
BARREL DIAMETER 4.00 FT 
BARREL MATERIAL CORRUGATED STEEL 
BARREL MANNING'S N 0.024 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL 
INLET DEPRESSION NONE 



CURRENT DATE: 10-16-1996 
CURRENT TIME: 18:31:46 

FILE DATE: 10-14-1996 
FILE NAME: STR10-T4 

TAI LWATE R 

***** USER DEFINED CHANNEL CROSS-SECTION FILE NAME: STR10-EX 
MAIN CHANNEL AND LT & RT OVER BANKS 
LEFT CHANNEL BOUNDARY 3 

FILE DATE: 09-05-1996 

RIGHT CHANNEL BOUNDARY 5 
MANNING N LEFT OVER BANK 0.049 
MANNING N MAIN CHANNEL 0.038 
MRNNING N RIGHT OVER BAN 0.049 
SLOPE OF CHANNEL (FT/FT) 0.0170 

CROSS-SECTION X 
COORD. NO. (FT) 

1 0.00 
2 5.20 
3 20.00 
4 30.34 
5 35.13 
6 49.07 

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

FLOW 
(CFS) 
0.00 
31.50 
63.00 
94.50 
126.00 
157.50 
170.00 
220.50 
252.00 
283.50 
315.00 

W.S.E. 
(FT) 

1514.79 
1515.82 
1516.11 
1516.34 
1516.54 
1516.72 
1516.79 
1517.04 
1517.17 
1517.30 
1517.43 

FROUDE 
NUMBER 
0.000 
0.821 
0.877 
0.912 
0.937 
0.958 
0.964 
0.988 
1.000 
1.011 
1.021 

DEPTH 
(FT) 
0.00 
1.03 
1.32 
1.55 
1.75 
1.93 
2.00 
2.24 
2.38 
2.51 
2.64 

VEL. 
(FPS) 
0.00 
3.59 
4.69 
5.48 
6.11 
6.65 

SHEAR 
(PSF) 
0.00 
0.63 
0.94 
1.18 
1.39 
1.58 
1.65 
1.91 
2.06 
2.19 
2.33 

ROADWAY OVERTOPPING DATA 

WEIR COEFFICIENT 2.70 
EMBANKMENT TOP WIDTH (FT) 60.00 

"**** USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. (FT) (FT) 

1 0.00 1530.06 
2 74.92 1523.41 
3 75.54 1522.85 
4 81.12 1522.93 
5 81.93 1523.52 
6 177.26 1526.80 



IELlMlNARY DETAILED COST ESTIMATE - 30% 
bontract No.: FCDMC 94-16 
Project Name: FOUNTAIN HILLS ADMP 
Project Location: Fountain Hills, Arizona 

Saguaro Boulevard & Cyprus Point Wash 
ADMP- 24, Alternative I: Install 8'x4'x181 CBC 

Sub-Total 
Engineering and Contingencies (20%) 

TOTAL FUNDING REQUIRED FOR ALTERNATIVE 







Site 25: Malta Drain 

n -.....-.- - ~ a l  from Hawk Dr. 

Looking Downstream 



Site 25: Malta Drain (Cont'd.) 

~ulgntlnga~e Llrcle 
Looking Southwest towards Malta Drnrn 

Malta Drain Culvert Outlet under Nightingale Cr 
Look~ng Upstream 



Site 25: Malta Drain (Cont'd.) 

Oasis Dr. 
Looking Soutl~u~est toward Maltz Drain 

Malta Drain a t  Downridge Ct. 



Site 25: Malta Drain (Cont'd.) 

Downridge Ct. 
L o o k r r ~ ~  Sourh~v rs l  torr,;xrci M;t l r ; l  Drain 

Malta  Dr. Spillway 
l.ookinS East into Mi l I ra  Driztll /;nm Mi11r;t Ilr, 



Site 25: Malta Drain (Cont'd.) 

c 
Mission Bell Ct 

~ w k i n g  South toward Malta Drain 

I 
Malta Drain a ;sion Bell Ct. 

Looking l>owostrenra rzu~n Mission 811 Ct 



Site 25: Malta Drain (Cont'd.) 

I 
Malta Dr. Spillway 

Looking North into Malta Drarn from Malta Dr 

Q u i n  to Dr 
Looklog South toward W1nlr.1 l ) r ; t~n  



Site 25: Malta Drain (Cont'd.) 

I 
Malta Dram a t  Qulnto Dr 

Malta Drain Spillways (2) 
Looking Northenst from Maltn Dr 



JOb2.0  - - ' - 9 EI-w~~us- job Name %i!w~kL;~c 7A-Lh A . o ~ p  

Field Reconnaissance Sheet 

25 Site No Roadway &w~T/AJ&=~LE L> 

Reason for Analysis / Existin ~ f ~ c ~ e n c y :  
act a& Ed7 Dp 

Design Constraints and Considerations: 

1) Available head, approximately: Upstream: @ ft. Downstream: hl,rt ft. 

2) Can the culvert be lowered: Upstream? Jd Yes, 
Downstream? #yes, @ / h d  No 

3) Is there any erosion visible: Upstream? Yes, ft. #NO 

Downstream? $yes, 1.7 ft No 

Structure Modification Constraints: 

4) Utilities: 9' & .dw mK7r j  

4.1 id& h ir~+r;r, C t z ~ 6 - y ~  

5) Structures: /M&K&~,, 9 &fiL& f N&,&. w 

7) Miscellaneous field notes, comments, or design ideas, 



Job "0 : 'I " 9 ~ntellus lob Name . ~ - C ~ L . M .  7h&L7 &/ti"? 

Field Reconnaissance Sheet 

S ~ t e N o .  25 Roadway 6?#,.$ d ~ .  

Reasqn f?r Analysis / Existing Deficiency: 6 i L t J  m-7- 
U W ~  OMAA 721Ic~!fi hznL% 

I 

Design Constraints and Considerations: 

1) Available head, approximately Upstream: - ' ft. Downstream: ft 

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

3) Is there any erosion visible: 
i 

Upstream? Yes, ft. ,H NO,  nu*^^^^ 
Downstream? 9 Yes, u.S ft. No 1 

4 

Structure h4odification Constraints: 

6) Right-of-way: 

1) M~scellaneous f~eld notes, comments, or design Ideas 
- '  hi ~ p & / & &  &99Z6( <cI&'?'MPL& 

I , v - bu$wd 'A fl~c~6~k~z~~m htcl L + U ~ ~ C  i?tClf ddkil - yzLeJI'a!cU'k,be&~ '+,A w&J' 
- twT-7~ h&yrLa IO' ‘ ,~ b L  



j o b h o  - - ' -  9 Entellus J O ~  N a m e  %L*L b V t c  AZ/YP 

Field Recon<naissance Sheet 

S ~ t e  KO Z5 Roadway E Cj 

Reason for Anal sis / Existing Deficiency. X i ~ a &  hu. 

Design Constraints and Considerations: 

1) Available head, approximately: upstream: - 0 ft. Downstream: j ft 

2) Can the culvert be lowered: Upstream? $yes, 

Downstream? g ~ e s , d ~ & ~ ' / ~ i  

3) Is there any erosion visible: Upstream? 13 Yes, ft.  NO 
Downstream? #Yes, f ft. No 

Structure Modification Constraints: 

5) structures: L11wiw k / ' g ~ J h  a. 4 bew&rn&. 
u&&&)/L 01 y l w ~ & ; ~ ~ w . 1 ~ 1 ~ ~ 4 f ~  ,4 

6) Right-of-way: 



xt Entellus. job iVantr .%btkL;w 7h-Li.z h ~ p  

Field Reconnaissance Sheet 

~ ~ t e  NO.: 25 Roadway, /c&..7,ud d~lc dk 

Reason for Analysis / Existing De f i c~enc~ :  
G.cu 0,; 

Design Constraints and Considerations: 

1) Available head, approximately: Upstream: & ft. Downstream: 2- ft. 

2) Can the culvert be lowered. Upstream? 
Downstream? 

3) Is there any erosion visible: Upstream? Yes, ft. $'No 
Downstream? Yes, ft. gynio 

Structure L4odification Constraints: 

5) Structures: fM 
I 

6 )  Right-of-way: 

7) Miscellaneous field notes, comments, or design ideas: 
" Gc4&wic lK,&sd ;(#I 5@,7lu:+ 

-k - &bh, Ld & 
pl ;b4 lyL.Ull.l,t., *+i L0dL-f 

%.CW b ~ , d  b'%& 



Job ho - '- ' - 9 Entellus Job Name % ~ ~ L h ~ w  7'J& /%D/v? 

Field Reconnaissance Sheet 

~ ~ t e  i i o  25 Roadway Uln/  7 0  i>e. 

Reason for Analysis / Existin Deficiency: /&%vid f l & 4 b P q  p F l i i C ,  

52 & 2 / d & c C  i h .  .4 I, I # 

Design Constraints and Considerations: 

I) Available head, approximately: Upstream: 3 ft. Downstream: 3 ft. 

2) Can the culvert be lowered Upstream? $ Yes, No 

Downstream? @Yes. 

3) Is there any erosion visible: Upstream? Yes. ft. &NO 
Downstream? 0 Yes, ft. ,$$No 

Structure h4odification Constraints: 

6) Right-of-way: 

5) M~scellaneous field notes, comments, or design ideas 
- &.&.~dr < Pwt; LY ,$A# l*L 

&.$ :AcR@LYdy (J* 4/ Q-*.  - 
- 66 ~ v a *  . i o ~ ~ &  

V 



ALTERNATE 



MALTA DRAIN @ NIGHTINOALE CR. (1-101X3'RCB) 
CURRENT DATE: 01-31-1997 
CURRENT TIME: 14:49:31 

FILE DATE: 07-11-1996 
FILE NAME: STRlIAB3 

SUMMARY OF CULVERT FLOWS (CFS) FILE: STR11AB3 DATE: 07-11-1996 

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR 
1606.74 0 0 0 0 0 0 0 0 1 
1607.90 38 38 0 0 0 0 0 0 1 
1608.59 76 76 0 0 0 0 0 0 1 
1609.18 114 114 0 0 0 0 0 0 1 
1609.73 152 152 0 0 0 0 0 0 1 
1610.31 190 190 0 0 0 0 0 0 1 
1610.97 228 228 0 0 0 0 0 0 1 
1611.74 266 266 0 0 0 0 0 0 1 
1612.64 304 304 0 0 0 0 0 0 1 
1613.66 342 342 0 0 0 0 0 0 1 
1614.83 380 380 0 0 0 0 0 0 1 
1615.84 410 410 0 0 0 0 0 OVERTOPPING 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 4.1 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: STR11AB3 DATE: 07-11-1996 

C 
U 
L 
V 

1 
2 
3 
4 
5 
6 

HEAD 
ELEV (FT ) 

HEAD 
ERROR ( FT) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

SITE DATA I: CULVERT SHAPE, MATERIAL, INLET 

TOTAL 
FLOW (CFS ) 

0 
3 8 
76 

INLET OUTLET CULVERT 
ELEV . ELEV. LENGTH 
(FT) (FT) (FT) 

1606.74 1605.98 47.01 

FLOW 
ERROR (CFS) 

0 
0 
0 
0 
0 
0 
0 
0 

I 
BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (FT) (FT) n TYPE 
1RCB 10.00 3.00 .012 CONVENTIONAL 

% FLOW 
ERROR 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

<I> TOLEP.ANCE'(FT) = 0.010 <2> TOLERANCE ( % )  = 1.000 

Conclusions: 10-yr ok. 100-yr no overtopping 



CURRENT DATE: 01-31-1997 
CURRENT TIME: 14:49:31 

FILE DATE: 07-11-1996 
FILE NAME: STRllAB3 

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 10 BY 3 ) RCB 

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH 
(cfs) lft) (ft) (ft) <F4> (ft) (ft) (fps) (ft) (fPs) (ft) 

0 1606.74 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0.00 0.00 
38 1607.90 1.16 1.16 1-S2n 0.43 0.77 8.93 0.43 4.04 0.81 
76 1608.59 1.85 1.85 1-S2n 0.67 1.22 9.70 0.78 5.07 1.21 
114 1609.18 2.44 2.44 1-S2n 0.88 1.60 10.72 1.06 5.77 1.52 
152 1609.73 2.99 2.99 1-S2n 1.05 1.93 11.50 1.32 6.30 1.78 
190 1610.31 3.57 3.57 5-S2n 1.22 2.24 12.13 1.57 .6.73 2.01 
228 1610.97 4.23 4.23 5-S2n 1.37 2.53 12.68 1.80 7.10 2.22 I 
266 1611.74 5.00 5.00 5-S2n 1.52 2.81 13.17 2.02 7.43 2.42 
304 1612.64 5.90 5.90 5-S2n 1.66 3.00 13.60 2.23 7.72 2.59 
342 1613.66 6.92 6.92 5-S2n 1.80 3.00 14.13 2.42 7.98 2.76 1 
380 1614.83 8.09 8.09 5-S2n 1.93 3.00 14.79 2.57 8.22 2.92 I 

El. inlet face invert 1606.74 ft El. outlet invert 1605.98 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

+**+*  SITE DATA ** f**  CULVERT INVERT **************  
INLET STATION (FT) 4573.00 
INLET ELEVATION (FT) 1606.74 
OUTLET STATION (FT) 4526.00 
OUTLET ELEVATION (FT) 1605.98 
NUMBER OF BARRELS 1 
SLOPE (V-FT/H-FT) 0.0162 
CULVERT LENGTH ALONG SLOPE (FT) 47.01 

I*+** CULVERT DATA SUMMARY f * X * * * * * * * * f * t f f * * * * + * * *  

BARREL SHAPE BOX 
BARREL SPAN 10.00 FT 
BARREL RISE 3.00 FT 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S N 0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (30-75 DEG. FLARE) 
INLET DEPRESSION NONE 



CURRENT DATE: 01-31-1997 
CURRENT TIME: 14:49:31 

FILE DATE: 07-11-1996 
FILE NAME: STR11AB3 

TAILWATER 

*******  REGULAR CHANNEL CROSS SECTION ****************  
BOTTOM WIDTH (FT) 10.00 
SIDE SLOPE H/V (X:l) 2.0 
CHANNEL SLOPE V/H (FT/FT) 0.024 
MANNING'S N (.Ol-0.1) 0.045 
CHANNEL INVERT ELEVATION (FT) 1605.98 
CULVERT NO.l OUTLET INVERT ELEVATION 1605.98 FT 

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

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
(CFS) (FT) NUMBER (FT) (FPS) (PSF) 
0.00 1605.98 0.000 0.00 0.00 0.00 
38.00 1606.79 0.791 0.81 4.04 1.24 
76.00 1607.19 0.814 1.21 5.07 1.84 

ROADWAY OVERTOPPING DATA 

WEIR COEFFICIENT 
EMBANKMENT TOP WIDTH (FT) 
CREST LENGTH (FT) 
OVERTOPPING CREST ELEVATION (FT) 



.ELIMINARY DETAILED COST ESTIMATE - 30% 
Contract No.: FCDMC 94-16 
Project Name: FOUNTAIN HILLS ADMP 
Project Location: Fountain Hills, Arizona 

Malta Drain 
ADMP- 25, Alternative 1: Install 1-lO'xYx47 CBC 

Sub-Total 
Engineering and Contingencies (20%) 

TOTAL FUNDING REQUIRED FOR ALTERNATIVE $225,000 









ALTERNATE 







.ELIMINARY DETAILED COST ESTIMATE - 30% 
Contract No.: FCDMC 94-46 
Project Name: FOUNTAIN HILLS ADMP 
Project Location: Fountain Hills, Arizona 

Fountain Channel 
ADMP- 26, Alternative 1 

Sub-Total 
Engineering and Contingencies (20%) 

TOTAL FUNDING REQUIRED FOR ALTERNATIVE 


