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Executive Summary

Project Requested By: City of Mesa
55 North Center Street
P.O. Box 1466
Mesa, Arizona 85211-4466
Business Phone: (602) 948-7411

Recommended Project:

Low Cost Alternative: Alternative 1/Preferred Alternative — The basic premise of the preferred alternative is to
supplement the existing drainage facilities and future facilities being developed by the City of Mesa to provide a
regional drainage system that conveys the 100-year flow event. In summary this alternative involves:

e Reaches 0, 1, and 2: Parallel Storm Drain System
e Reaches 0 and 1: Improvements by the City of Mesa (Existing Street Section)

e Reach 2: Extension of Existing Concrete Channel and Replacement of Broadway Road Culverts (Modified
Major Collector Street Section)

e Reach 3: New Concrete Channel System and Box Culvert Under the Eastbound Lane of Apache Trail
(Residential Street Section)

Problem Identification and Background:

The East Mesa Area Drainage Master Plan (East Mesa ADMP), prepared by Dibble & Associates in 1998, identified
that existing and future drainage facilities along the Hawes Road alignment are an important part of the regional
drainage plan. The concept presented in the East Mesa ADMP indicates that the future drainage improvements
along the Hawes Road alignment will collect and convey storm water to existing regional drainage facilities, including
the ADOT channel system along the north side of the Superstition Freeway, the Sossaman Channel, and the
Southern Avenue Channel. The City of Mesa requested that the District continue to evaluate future drainage
improvements along the Hawes Road alignment, beyond the master planning level, as part of the District's Candidate
Assessment Report or CAR program.

Currently, the drainage system along Hawes Road is comprised of a system of earthen channels, lined channels, box
culverts at Southern Avenue and Broadway Road, and the flow bifurcation structure at Southern Avenue (See
Photographs in Appendix A: Photograph Log of Project Site. The Hawes Road channel system has insufficient
capacity to collect and convey major events, including the 100-year flood event as defined in the East Mesa ADMP.

Conceptual Cost Estimate:

The conceptual cost estimate for Alternative 1 is $6,960,000.

Listing of Probable Partners:
City of Mesa
55 North Center Street
P.O. Box 1466
Mesa, Arizona 85211-4466
Business Phone: (602) 948-7411

Maricopa County Highway Department




. 1. INTRODUCTION / PROJECT BACKGROUND

1.1. Project Name / Title

Primatech LLC was contracted by the Flood Control District of Maricopa County (District) to
prepare the Candidate Assessment Report for the Hawes Road Channel Improvement Project.
The District's official project name and number is as follows: Hawes Road Channel
Improvement Project. FCD 98-23: PCN# 442-05-01.

1.2. General Description / Problem Identification

The District has defined that the purpose of the Candidate Assessment Report (CAR) process is
“to review and analyze existing information and develop project data to serve as a planning tool
for evaluation of projects submitted by outside agencies as well as projects submitted within the
District for inclusion into the CIP program.” The general goal of the CAR process is to identify
several alternatives and evaluate the funding requirements for the potential projects.

The East Mesa Area Drainage Master Plan (East Mesa ADMP), prepared by Dibble &
Associates in 1998, identified that existing and future drainage facilities along the Hawes Road
alignment are an important part of the regional drainage plan. The concept presented in the
East Mesa ADMP indicates that the future drainage improvements along the Hawes Road
alignment will collect and convey storm water to existing regional drainage facilities, including
the ADOT channel system along the north side of the Superstition Freeway, the Sossaman
Channel, and the Southern Avenue Channel. The City of Mesa requested that the District
continue to evaluate future drainage improvements along the Hawes Road alignment, beyond

. the master planning level, as part of the District's Candidate Assessment Report or CAR
program.

Currently, the drainage system along Hawes Road is comprised of a system of earthen
channels, lined channels, box culverts at Southern Avenue and Broadway Road, and the flow
bifurcation structure at Southern Avenue (See Photographs in Appendix A: Photograph Log of
Project Site. The Hawes Road channel system has insufficient capacity to collect and convey
major events, including the 100-year flood event as defined in the East Mesa ADMP.

1.3. Location of the Project Area

As shown in Figure 1-1, the project area extends along the Hawes Road alignment from the
Superstition Freeway north to Apache Trail (i.e., Main Street). (It is important to note that the
roadway known as Apache Trail in Unincorporated Maricopa County is known as Main Street
within the City of Mesa.) Figure 1-1 also shows the location of other regional drainage facilities
in the vicinity of the project area.

The Hawes Road project area is located within Township 1 North, Range 7 East, Maricopa
County, Arizona. More specifically, the Hawes Road alignment between the Superstition
Freeway (US 60) and Apache Trail is located within Sections 20, 21, 22, 29, 28, 32, and 33.

Hawes Road Channel Improvement Project ;
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. 2. ALTERNATIVE INVESTIGATION

2.1. Project Information / Project Constraints

The initial step in the alternative investigation process involved identifying the parameters that
influence the types and/or configurations of feasible flood control alternatives. In the context of
this study, these parameters are referred to as project constraints. The goal of this section of
this report is to describe the project constraints for the Hawes Road Channel Improvement
Project.

2.1.1. Jurisdictional Limits: Maricopa County Versus City of Mesa

The jurisdictional limits for the City of Mesa were identified from the City of Mesa “Land” Maps,
which are published in quarter sections at a scale of 1"=200’. This information was verified with
additional information provided by the District. Historical jurisdictional limits were identified
using Phoenix Area Road Atlases published by Wide World of Maps, Inc. As indicated in Figure
2-1, approximately 1.5 miles (i.e., 75%) of the 2-mile-long study area is located within the City of
Mesa. More specifically, the Hawes Road alignment from Broadway Road to the Superstition
Freeway is within the City of Mesa; whereas, the Hawes Road alignment from Apache Trail (i.e.,
Main Street) to the north side of Broadway Avenue is located within unincorporated Maricopa
County. The jurisdictional limits for the City of Mesa and Maricopa County are shown in Figure
2-1. . ‘

. 2.1.2. Preferred Street Cross Section

The City of Mesa has indicated that the preferred street section for Hawes Road be a “modified”
Major Collector Street, per City of Mesa Standard Details M-19.1. The “modified” Major
Collector Street includes a 68-foot roadway width, curbs, and a 5-foot sidewalk on one side of
the street.

2.1.3. Existing Drainage and Roadway Facilities

The existing drainage facilities within the study area include a system of trapezoidal concrete
channels, earthen channels, concrete box culverts, and a flow bifurcation structure. The
existing drainage and roadway facilities are shown schematically in Figure 2-2. The following
are brief descriptions of the existing drainage facilities starting at the southern limit of the study
area:

Superstition Freeway Channel to Southern Avenue: A trapezoidal concrete channel extends
northward, along the west side of Hawes Road, from the confluence with ADOT’s Superstition
Freeway channel to the 2(8'x4’) box culvert at Southern Avenue. Within this reach a concrete
bridge structure spans the channel at an entrance into the adjacent development. Due to
restrictions associated with the bridge slab, the channel has a capacity of approximately 365 cfs
at the bridge; whereas, the channel has a capacity of approximately 600 cfs downstream of the
bridge. Existing drainage improvements in this reach of the study area are shown in
Photographs 1 to 4 in Appendix A: Photograph Log of Project Site.

South of Southern Avenue, the existing street improvements include half-street improvements
. on the west side, as shown in Photograph 4 (Appendix A). The half-street improvements include

Hawes Road Channel Improvement Project 3
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an approximately 30-foot-wide pavement section, which appears to be consistent with a
Collector or Major Collector Street Section per City of Mesa Standard Detail M-19.1.

Southern Avenue to Emelita Avenue: The existing flow bifurcation structure is located at the
northwest corner of Hawes Road and Southern Avenue. This structure consists of the 2(8'x4’)
box culvert that conveys storm water to the south and a trapezoidal concrete channel that
conveys storm water to west along the north side of Southern Avenue. The channel along
Southern Avenue conveys flows to the Sossaman Channel. Existing drainage improvements in
this reach of the study area are shown in Photographs 4 to 6 in Appendix A: Photograph Log of
Project Site.

The Crescent Run Mobile Home Park development included street and drainage improvements
for Hawes Road from Southern Avenue to Emelita Avenue, as indicated in the construction
documents provided in Appendix F. The drainage improvements include a concrete channel
(COM Project No. 97-69) that extends northward from the bifurcation structure to the Emelita
Avenue alignment, along the west side of the Hawes Road right-of-way. This channel has a
design capacity of 1800 cfs (with 0.2 feet of freeboard) and is designed to flow supercritical.
This channel is shown in Photograph 5 in Abpendiy A: Phata~-~=t-t - f Project Site.
Adjacent to the Crescent Rt ments taper from a full
modified Major Collector Str "/ et improvements. The
:nt section and appear
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in Photographs 6 to 14 in App 6
From Emelita to Pueblo Ave 'ments, as shown in
Photographs 6 and 7 (Appenc e —ewrero um Pueblo to Coralbell

Avenue include approximately 25 feet of pavement (i.e. two lanes), without curbing. Between
Coralbell Avenue and Broadway Road, the pavement section transitions from 25 feet of
pavement to a 68-foot pavement section at the Broadway and Hawes Road intersection, as
shown in Photograph 14 (Appendix A).

Broadway Road to Apache Trail (i.e., Main Street): An irregular earthen channel extends
from Broadway Road to the 8'x5 box culvert at Apache Trail. As shown in Figure 2-2, the
earthen channel is on the west side of Hawes Road. The irregular earthen channel has a
capacity that varies from approximately 15 to 150 cfs. Existing drainage improvements in this
reach of the study area are shown in Photographs 14 to 21 in Appendix A: Photograph Log of
Project Site.

North of Broadway Road and in a distance of approximately 550 feet, the existing street section
transitions from a 68-foot pavement section at the Broadway and Hawes Road intersection, to
an approximately 25-foot pavement section without curbing, as shown in Photograph 18
(Appendix A). The 25-foot pavement section extends northward to Apache Trail, as shown in
Photograph 19 (Appendix A).

Hawes Road Channel Improvement Project 6
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Southern Avenue to Emelita Avenue: The existing flow bifurcation structure is located at the
northwest corner of Hawes Road and Southern Avenue. This structure consists of the 2(8'x4)
box culvert that conveys storm water to the south and a trapezoidal concrete channel that
conveys storm water to west along the north side of Southern Avenue. The channel along
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this reach of the study area are shown in Photographs 4 to 6 in Appendix A: Photograph Log of
Project Site.

The Crescent Run Mobile Home Park development included street and drainage improvements
for Hawes Road from Southern Avenue to Emelita Avenue, as indicated in the construction
documents provided in Appendix F. The drainage improvements include a concrete channel
(COM Project No. 97-69) that extends northward from the bifurcation structure to the Emelita
Avenue alignment, along the west side of the Hawes Road right-of-way. This channel has a
design capacity of 1800 cfs (with 0.2 feet of freeboard) and is designed to flow supercritical.
This channel is shown in Photograph 5 in Appendix A: Photograph Log of Project Site.

Adjacent to the Crescent Run development, the existing street improvements taper from a full
modified Major Collector Street Section, at Southern Avenue, to half-street improvements. The
half-street improvements include an approximately 34-foot-wide pavement section and appear
to be consistent with a Major Collector Street Section per City of Mesa Standard Detail M-19.1.

Emelita Avenue to Broadway Road: An irregular earthen channel extends from the Emelita
Avenue alignment to the 2(10'x6’) box culvert at Broadway Road. The box culvert at Broadway
Road was constructed by MCDOT in 1987 and appears to be in good condition. As shown in

. Figure 2-2, the earthen channel crosses from the west to the east side of Hawes Road at the dip
section located approximately 1650 feet south of Broadway Road. The irregular earthen
channel has a capacity that varies from approximately 100 to 300 cfs. The 2(10°’x6’) box culvert
at Broadway Road has a capacity of approximately 1000 cfs with a headwater depth of
approximately 7 feet. Existing drainage improvements in this reach of the study area are shown
in Photographs 6 to 14 in Appendix A: Photograph Log of Project Site.

From Emelita to Pueblo Avenue, there are no existing street improvements, as shown in
Photographs 6 and 7 (Appendix A). The existing street improvements from Pueblo to Coralbell
Avenue include approximately 25 feet of pavement (i.e. two lanes), without curbing. Between
Coralbell Avenue and Broadway Road, the pavement section transitions from 25 feet of
pavement to a 68-foot pavement section at the Broadway and Hawes Road intersection, as
shown in Photograph 14 (Appendix A).

Broadway Road to Apache Trail (i.e., Main Street): An irregular earthen channel extends
from Broadway Road to the 8'x5' box culvert at Apache Trail. As shown in Figure 2-2, the
earthen channel is on the west side of Hawes Road. The irregular earthen channel has a
capacity that varies from approximately 15 to 150 cfs. Existing drainage improvements in this
reach of the study area are shown in Photographs 14 to 21 in Appendix A: Photograph Log of
Project Site.

North of Broadway Road and in a distance of approximately 550 feet, the existing street section
transitions from a 68-foot pavement section at the Broadway and Hawes Road intersection, to
an approximately 25-foot pavement section without curbing, as shown in Photograph 18
(Appendix A). The 25-foot pavement section extends northward to Apache Trail, as shown in

' Photograph 19 (Appendix A).
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2.1.4. Future City of Mesa Projects

The City of Mesa has two major projects associated with the Hawes Road Channel currently
under design. The general locations of these projects are highlighted in Figure 2-3.

Broadway Road Flow Bifurcation: Culvert and storm drain improvements are planned at the
intersection of Hawes Road and Broadway Road as part of City of Mesa Project No. 95-16. The
design includes the removal of an existing 15-inch drain pipe and the installation of a new 72-
inch storm drain pipe line. The storm drain line will extend west under Broadway Road,
collecting runoff from the Hawes/Broadway Channel and various catch basins along Broadway
Road. City of Mesa staff indicated that the 72-inch storm drain is designed to collect 360 cfs
from the Hawes/Broadway Road channel system located at the northeast corner of the Hawes
and Broadway Road intersection. City of Mesa staff has indicated that the storm drain system is
currently under design and that the project has a construction start date of approximately the
spring of 2000.

Southern Avenue Flow Bifurcation: City of Mesa Project No. 97-56.1 includes culvert and
channel improvements at Southern Avenue and Hawes Road. City of Mesa staff has indicated
that this project has an anticipated construction start date of September 1999. More specifically,
the planned improvements include:

e A flow bifurcation structure at Southern and Hawes. This structure includes one 8'x4’
reinforced concrete box culvert to be installed adjacent to the existing 2(8'x4’) box culvert to
convey flows to the south; while 2(10°x6’) box culverts will convey flow westerly to the
Sossaman Channel. Based on a letter report provided by the City of Mesa, it is believed
that the design capacity for the flow bifurcation structure is 1800 cfs (Entellus, 1997).

e The planned improvements also include the removal and replacement of approximately
1100 feet of the existing concrete channel south (i.e., downstream) of Southern Avenue.
This channel has a design capacity of approximately 600 cfs (Entellus, 1997).

2.1.5. Rights-of-Way

Rights-of-way limits along the study area are shown in Figure 2-4. The current rights-of-way
limits were obtained from the City of Mesa Land Maps, the Maricopa County Department of
Transportation Rights-of-Way Department, and Maricopa County Assessors data. In addition,
rights-of-way (R/W) limits were shown on the various utility quarter section maps. As indicated
in Figure 2-4, the total right-of-way width is a uniform 130 feet within the City of Mesa; however,
the total right-of-way width varies from 95 to 105 feet north of Broadway Road.

Comparison of the aforementioned maps and information disclosed an inconsistency with
respect to the current right-of-way width from Apache Trail to Broadway Road. That is, some of
the maps indicate a right-of-way width 65 feet to the east of the monument line, while other
maps indicate a width of 40 feet. Maricopa County Assessors data indicated a right-of-way
width of 40 feet to the east of the monument line. Maricopa County Assessors data was
assumed to be the most accurate.

Hawes Road Channel Improvement Project 7
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2.1.9. Design Discharges/Previous Hydrology Studies

The East Mesa ADMP (Dibble et. al., 1998) documents the last comprehensive hydrologic study
that includes the Hawes Road Study Area. It is important to note that the design discharge
information provided in the East Mesa ADMP (Dibble et. al., 1998) reflects future (or build-out)
land use conditions and the implementation of all the other regional drainage facilities proposed
in the East Mesa ADMP.

The East Mesa ADMP identified that existing and future drainage facilities along the Hawes
Road alignment are an important link in the future regional drainage system. The concept
presented in the East Mesa ADMP indicates that the future drainage improvements along the
Hawes Road alignment will interconnect a system of both future and existing regional drainage
facilities, as shown in Figure 6: Preliminary Plan of the East Mesa ADMP (Appendix D).

The computed discharges from previous hydrology studies are summarized in Figure 2-6. As
indicated in Figure 2-6, the results of the previous studies are relatively consistent, even though
the hydrologic analyses were prepared for different conditions. For example, the analysis for
the Superstition Freeway corresponds to “existing conditions” circa 1988 (URS, 1988); whereas,
the analysis documented in the East Mesa ADMP represents future “build-out” conditions with
future upstream regional drainage facilities in place (FCDMC, 1999).

Based on the results of the previous hydrologic studies, the preliminary design discharges
identified for the study area are summarized in Figure 2-7. These design discharges are
consistent with the hydrologic analysis documented in the East Mesa ADMP (Dibble et. al.,
1998). However, the computed peak flow rates shown south of Broadway Road have been
reduced by approximately 360 cfs to reflect the capacity of the 72-inch storm drain proposed by
the City of Mesa, as shown in Figure 2-3. The 72-inch storm drain system down Broadway
Road proposed by the City of Mesa was not reflected in the hydrologic analysis documented in
the East Mesa ADMP (Dibble et. al., 1998). City of Mesa staff indicated that the designed inlet
capacity of the 72-inch storm drain, at Broadway Road, is 360 cfs; however, detailed capacity
calculations were not available from the City of Mesa at the time that this report was prepared.

The design discharges shown in Figure 2-7 exceed the design capacity of both the existing and
the future Southern Avenue flow bifurcation structure, as proposed by the City of Mesa. The
City of Mesa has specified a design discharge of 1800 cfs for the flow bifurcation structure and
upstream channel; whereas, a design discharge of approximately 1930 cfs would be more
consistent with the East Mesa ADMP (Dibble et. al., 1998).

2.1.10. Site Conditions/Environmental Observations

The site conditions were noted and documented over the course of two site visits. The
undeveloped portion of the Hawes Road alignment, from Pueblo Avenue to Emelita Avenue,
has been subject to unregulated dumping. It appears that various construction materials,
landscaping debris, tires, and furniture have been disposed of in this area, as shown in
Photographs 6 through 10 (Appendix A). Some of the material disposed of in this area may
require special disposal procedures.

Hawes Road Channel Improvement Project 11




. 2.1.6. Existing Utilities

Existing major utilities within the study are shown in Figure 2-5 (pocket). The public and private
utility locations were obtained from quarter section maps provided as follows:

e City of Mesa — Water, Sewer, and Gas

Although the City of Mesa provides natural gas service to various areas, there were no
public services located within the study area.

o Southwest Gas Corporation - Natural Gas Lines
e Salt River Project - Electric Power

Overhead electric information is not shown on the quarter section maps provided by SRP.
The approximate locations of overhead electric lines were identified during field
observations and are shown in Figure 2-5 (pocket).

e U.S. West Communications — Telephone

As shown in Figure 2-5, a sanitary sewer line extends from Coralbell Avenue south to
Southern Avenue. This sanitary sewer line was constructed as part of the Wynstone
development. As-built plans for this sanitary sewer line are provided in Appendix F.

2.1.7. Future Red Mountain Freeway

‘ The preliminary Red Mountain Freeway from Lindsay Road to Baseline Road Design Concept
Report was prepared for the ADOT Highway Division by Parsons Brinckerhoff in 1988. The
drainage concept documented in the report indicates that an interceptor channel (that parallels
the freeway) will collect and convey a 100-year discharge of approximately 2300 cfs to the
Hawes Road Channel at Southern Avenue (Parsons Brinckerhoff, 1988). This concept is not
consistent with the East Mesa ADMP-FCD #95-32 (Dibble et. al., 1998) and does not appear to
take into account the Broadway Road Channel System. Hence, it appears that the concept
presented in the Red Mountain Freeway DCR may now be outdated and not directly pertinent to
this project.

2.1.8. Superstition Freeway Channel Capacity at Confluence with Hawes Road Channel

South of Southern Avenue, the existing Hawes Road Channel outfalls into the Superstition
Freeway Channel or ADOT Channel. This channel is maintained and operated by the Arizona
Department of Transportation (ADOT). Based on the Final Drainage Report for the Superstition
Freeway: Power Road to Ellsworth Road (URS, 1988), the ADOT Channel is designed to accept
a 100-year flow of 1074 cfs at Hawes Road, with a corresponding peak flow in the ADOT
Channel of 1260 cfs. Excerpts from the Final Drainage Report for the Superstition Freeway:
Power Road to Ellsworth Road are provided in Appendix D.

It is appropriate to inform ADOT of any construction activities that impact the storm water being
collected by the ADOT Channel. It is anticipated that any construction activities that directly
impact the ADOT Channel will require a permit from ADOT.
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2.1.11. Section 404 Permitting

. Construction activities that impact waters of the United States, as defined in Section 404 of the
Clean Water Act, will typically require a Section 404 Permit and a Section 401 Water Quality
Certification. The U.S. Army Corps of Engineers (Corps) administers the Section 404 program
in Arizona and the Arizona Department of Environmental Quality (ADEQ) administers the
Section 401 program. Within the project area, approximately 1 mile of the existing Hawes Road
channel system is comprised of earthen channels, as shown in Figure 2-2. District staff has
identified that these earthen channels qualify as jurisdictional areas of the Section 404 program.
There are approximately 4 acres of Section 404 jurisdictional area within the project area.

District staff are involved in discussions with the Corps regarding permitting requirements for
proposed regional drainage facilities in the East Mesa Area, including future Hawes Road

Channel improvements. District staff have indicated that future Hawes Road Channel

improvements will require an “individual” Section 404 Permit independent of permits for other

projects within the East Mesa Planning Area. However, it is possible that the Corps may require

that “individual” Section 404 Permits be processed for all or some grouping of the proposed

regional drainage facilities with the East Mesa Planning Area.

District staff are involved in preparing habitat/vegetation and archaeological evaluations for the
study area. An excerpt from the vegetation survey is provided in Appendix D. This information
is typically used to develop mitigation plans. Therefore, project constraints associated with
Section 404 permitting typically involve minimizing the impact on jurisdictional areas and
including opportunities for impact mitigation in the improvement alternatives.

2.1.12. Accident Reports

. To evaluate the potential hazards to public safety posed by the existing drainage facilities
adjacent to the roadways, traffic accident report data was obtained from ADOT. The accident
report data maintained by ADOT had only a couple of entries that corresponded to the study
area. In addition, the accidents did not appear to be clustered or in any way related to the
existing drainage facilities. Therefore, the ADOT accident report data was deemed
inconclusive.

2.1.13. Evaluation Criteria / Primary Project Constraints

The goal of the project information data collection was to identify the parameters that influence
the types and/or configurations of feasible flood control alternatives. in the context of this study,
these parameters are referred to as project constraints.

The primary project constraints that influence the development and evaluation of flood control
alternatives for the Hawes Road project area were identified as follows:

1. The City of Mesa has indicated that the preferred street section for Hawes Road be a
“modified” Major Collector Street (i.e., 68-foot roadway width, curbs, and a 5-foot
sidewalk on one side of the street). The “modified” Major Collector Street section
requires approximately 80 feet of right-of-way. As indicated in Figure 2-1, approximately
1.5 miles (i.e., 75%) of the 2-mile-long study area is located within the City of Mesa.

2. Provide drainage facilities that do not negatively impact future City of Mesa projects,
including the Southern Avenue bifurcation structure and the Broadway Road storm drain

. ' system.
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3. Minimize the impact on residents within the community by locating proposed
. improvements within the existing right-of-way limits (Figure 2-4) as much as possible.
South of Broadway Road, the right-of-way is 130 feet in width (i.e., an Arterial Street).

However, the right-of-way is as narrow as 95 feet in width north of Broadway Road.

4. Do not negatively impact the existing sanitary sewer line within the Hawes Road
alignment.

5. Do not negatively impact the existing drainage facilities downstream of the Hawes Road
Study Area, including the Sossaman Channel, the currently improved sections of the
Hawes Road Channel, and the ADOT Superstition Freeway Channel. That is, do not
convey flow to the existing facilities such that the design capacities of the facilities are
exceeded.

o The future City of Mesa Southern Avenue bifurcation structure has a design
capacity of 1800 cfs. The estimated 100-year discharge at this location is 1930
cfs; hence, this structure is undersized by approximately 130 cfs.

e The future City of Mesa Broadway Road bifurcation structure/storm drain has a
design capacity of 360 cfs.

e The existing channel adjacent to Crescent Run has a design capacity of 1800
cfs, with a freeboard of 0.2 feet. (The provided freeboard does not meet the
District’s requirements.)

o The ADOT Superstition Freeway Channel was designed to collect approximately
1080 cfs at Hawes Road.

. 6. Since the East Mesa ADMP identifies that the Hawes Road channel system will be a link
in a regional drainage system, it is recommended that the design event be the 100-year
flow event, with the appropriate freeboard per the Drainage Design Manual: Volume |l

Hydraulics (FCDMC, 1996).

7. Collect the computed 100-year discharge of 922 cfs at Apache Trail (Dibble et. al.,
1998), with the understanding that existing drainage facilities along Apache Trail cannot
currently convey the flow to Hawes Road.

8. Minimize the impact on Section 404 jurisdictional areas and include opportunities for
impact mitigation.

9. Provide drainage facilities that minimize the risk to public safety. Limiting both vehicular
and pedestrian access can reduce the risk to public safety.

Hawes Road Channel Improvement Project , 15
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. 2.2. Alternative Development

Given the project constraints summarized in Section 2.1.13, various flood control options for the
Hawes Road channel were developed and evaluated on a conceptual level. The following are
brief descriptions of the various parameters and/or configurations that were evaluated and the
results of the evaluation process.

o Grass/Earthen versus Concrete Channel Linings: Grass/earthen channel configurations
required acquisition of additional right-of-way, relocation of residents, and significant utility
relocations. The evaluation of channel lining options is described in detail in Section 2.2.1.

o Channel Alignment on the West Versus East Side of the Roadway North of Broadway Road
(Reach 3): The East Side was identified as the preferred option, due to access
requirements on the west side of the roadway by residents.

¢ Channel Alignhment on the West Versus East Side of the Roadway South of Broadway Road
(Reach 2): The West Side was identified as the preferred option, due to access
* requirements on the east side of roadway by residents.

e Location for Channel Crossover from the East to West Side of the Roadway: Currently, the
channel crossover point is located just south of Coralbell Avenue (Figure 2-2). Two
crossover points were identified as feasible — (1) at the Broadway Road and Hawes Road
intersection, and (2) just south of the Broadway Road and Hawes Road intersection.

e Detention Basin at the Northeast Corner of the Broadway and Hawes Road Intersection:
. _ Currently there is a “desert” golf course at this location; hence, replacement of the existing
golf course with a multi-use detention basin was initially considered feasible. However,
hydrologic analysis indicated that there is insufficient storage space available to effectively -
reduce the peak discharge; therefore, further evaluation of the detention basin option was
not considered.

¢ Channel Alignment Location Along Apache Trail: The East Mesa ADMS identified a channel
alignment south of the roadway, which requires additional right-of-way. However, a channel
alignment between the eastbound and westbound lanes was identified as the preferred
option.

2.2.1. Channel Lining Options

Various channel lining options were evaluated for the two primary reaches within the study area.
Table 2-1 summarizes the results of the channel lining evaluation. As indicated in Table 2-1,
there is insufficient right-of-way for a grass/earthen lined channel and a minimal roadway
section (i.e., residential street section with 34 feet of pavement). If the existing channel and
roadway between Emelita Avenue and Southern Avenue are to remain in place, a
grass/earthen-lined channel configuration will require acquisition of additional right-of-way,
relocation of residents, and significant utility relocations. As indicated by the parcel ownership
data provided in Appendix E, most of the land adjacent to the Hawes Road alignment is
currently developed.

It may be possible for a grass/earthen-lined channel section and a residential roadway to be
located within the existing right-of-way. However, it is anticipated that this option will require
. replacement of the existing channel and roadway from Emelita Avenue to the Superstition

Hawes Road Channel Improvement Project 16
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Table 2-1: Channel Lining Options Evaluation

Q100 V100 Required R/W Required for | RW Required for Total
Reach Description Lining Type (cfs) (fps) Channel Preferred Roadway| Overhead Utilities | Existing Comments
Topwidth (ft) (ft) (ft) R/W Width
Insufficient RW for Earthen/Grassed
. Channel and Preferred Roadway.
Emelta Ave to BroadWay | G ss/Earthen | 1800cfs | 6 90 80 min 6 min 130 |Options include acquiring 50' additional
Rd (Reach 2) RMW or reduce roadway to Residential
and acquire 20' additional RW
Emelita Ave to Broadway . . Sufficient R/W for concrete channel flowing
Rd (Reach 2) Concrete 1800 cfs 14 39 80 min 6 min 130 super-critical
Insufficient RW for Earthen/Grassed
Broadway Rd. to Apache 85 . ‘ Cha'nneliand Preferreﬂ Roadway.. _
Trail (Re'a ch 3) Grass/Earthen | 922 cfs 5 (w/5-2 drop 39 +- 6 min 95 min  }Options include acquiring 40" additional
struct.) RM or increase roadway to Major
Collector and acquire 80' additional RW
Broadway Rd. to Apache Concrete 922 cfs 9+ 36 39 - 6 min 95 min Sufficient R/W for concrete channel w/ drop

Trail (Reach 3)

structures flowing sub-critical

Notes:

(1) The channe! configurations evaluated assume that the existing channel between Emelita Avenue and Southern Avenue
will remain in place and that a parallel storm drain system will convey the 130 cfs not conveyed in the channel.




Freeway Channel and complete replacement of the Southern Avenue bifurcation structure. In
. addition, detailed hydraulic analyses are required to further evaluate the feasibility of this option.

In conclusion, conceptual level evaluation indicates that a grass/earthen-lined channel system
will require:

e acquisition of additional right-of-way, relocation of residents, and significant utility
relocations, or

o replacement of the existing channel and roadway from Emelita Avenue to the Superstition
Freeway Channel, complete replacement of the Southern Avenue bifurcation structure, and
significant utility relocations.

Due to right-of-way limitations, an alternative involving a grass/earthen-lined channel system is
potentially very expensive (due to land acquisition and relocation costs), disruptive to the local
community, and may only allow for a minimal roadway section; therefore, a grass/earthen-lined
channel system appears infeasible.

2.2.2. Summary of Alternatives

Three basic alternatives have been developed. These alternatives fall within the following
general categories:

Low Cost Alternative: Alternative 1 — The basic premise of this alternative is to supplement

the existing drainage facilities and future facilities being developed by the City of Mesa to

provide a regional drainage system that conveys the 100-year flow event. The proposed

drainage facilities associated with Alternative 1 are shown schematically in Figure 2-8. In
. summary this alternative involves:

e Reaches 0, 1, and 2: Parallel Storm Drain System
e Reaches 0 and 1: Imbrovements by the City of Mesa (Existing Street Section)

¢ Reach 2: Extension of Existing Concrete Channel and Replacement of Broadway Road
Culverts (Modified Major Collector Street Section)

e Reach 3: New Concrete Channel System and Box Culvert Under the Eastbound Lane of
Apache Trail (Residential Street Section)

The conceptual construction cost estimate for Alternative 1 is $6,960,000. The itemized
conceptual cost estimate for Alternative 1 is provided in Appendix C.

Full Cost Alternative: Alternative 2 — The basic premise of this alternative is to identify the
regional drainage facilities required to convey the 100-year flow event as established in the East
Mesa ADMP, that meets all design criteria established by the District (Dibble et. al, 1998). The
proposed drainage facilities associated with Alternative 2 are shown schematically in Figure 2-9.
In summary this alternative involves:

¢ Reach 0: Replace Existing Channel System and Southermn Avenue Bifurcation Structure
¢ Reach 1: Replace Existing Channel System (Existing Street Section)

e Reach 2: New Concrete Channel System and Replacement of Broadway Road Culverts
(Modified Major Collector Street Section)

‘ ¢ Reach 3: New Concrete Channel System and Box Culvert Under the Eastbound Lane of
Apache Trail (Modified Major Collector Street Section)
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The conceptual construction cost estimate for Alternative 2 is $7,370,000. The itemized
conceptual cost estimate for Alternative 2 is provided in Appendix C.

No Action Alternative or Phased Alternative — Existing drainage facilities in the vicinity of the
Hawes Road project area have been constructed as part of private development, District
projects, and road improvement projects. However, improvements to the regional drainage
system upstream of the Hawes Road Channel, as proposed in the East Mesa ADMP, will
change the role of some of the Hawes Road Channel system from a “local’ to a “regional”
drainage facility. Therefore, the “no action alternative” is inconsistent with the overall master
plan, as presented in the East Mesa ADMP. However, complete implementation of all of the
facilities identified in either Alternatives 1 or 2 may be immediately necessary. That is the
improvements may be phased as follows:

Highest Priority/Phase | — Improvements South of Broadway Road (i.e., Reaches 0, 1,
and 2): The flood control improvements at and south of Broadway Road warrant the
highest priority, since other future improvements associated with the East Mesa ADMP
will direct more flood water to the future/existing Broadway Road Channel. The
Broadway Road Channel, in turn, directs more storm water to the Hawes Road Channel.

Temporary improvements to the existing channel, immediately downstream of the
existing Apache Trail culvert, may be implemented to reduce the flood hazard. Under
existing conditions, relatively minor channel improvements to approximately 350 feet of
channel could significantly improve the effectiveness of the existing Hawes Road
Channel system north of Broadway Road.

Second Priority/Phase Il — Improvements North of Broadway Road (i.e., Reach 3): The
flood control improvements north of Broadway Road warrant a lower priority, since
currently unplanned improvements along Apache Trail are required to direct the design
discharge of 922 cfs to the Hawes Road channel system. ‘

3. PREFERRED ALTERNATIVE

3.1. Components of Preferred Alternative

The preferred alternative is Alternative 1, which is shown schematically in Figure 2-8 and in
detail in Figure 3-1 (pocket). Figure 3-1 includes cross-sections that illustrate the proposed
channel system. Alternative 1 includes drainage facilities that supplement the existing system
of channels and culverts. The preferred alternative includes the following components:

Parallel Storm Drain System (Reaches 0, 1, and 2): As indicated in Figure 3-1, the Preferred
Alternative includes a storm drain system along Hawes Road that parallels the channel system
south of Broadway Road. This storm drain system is intended to intercept flow from the channel
system to maintain the design discharge of 1800 cfs for the existing concrete Hawes Road
channel system (adjacent to the Crescent Run development) and the Southern Avenue flow
bifurcation structure proposed in City of Mesa Project No. 97-56.1.

Extension of Existing Concrete Channel from Emelita Avenue to Broadway Road (Reach
2): As indicated in Figure 3-1, the Preferred Alternative includes extending the existing channel
northward to Broadway Road with a similar channel section (Figure 3-1: Section D-D).

Broadway Culverts (Reach 2): As indicated in Figure 3-1, the Preferred Alternative includes
replacing the existing culvert with a 3(10'x6’) box culvert that is set at a lower elevation than the
existing culverts. Replacement of the existing culverts will also require complete replacement of
the existing headwall structure.
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Concrete Channel System North of Broadway Road (Reach 3): As indicated in Figure 3-1,

. the Preferred Alternative includes construction of a new concrete channel system that extends
from Broadway Road to Apache Trail, a 2(10'x6’) box culvert under the eastbound lane of
Apache Trail, and a concrete channel in the median between the eastbound and westbound
lanes of Apache Trail. It is proposed that additional right-of-way only be acquired near the
Broadway Road and Hawes Road intersection and that the proposed roadway section be similar
to the existing roadway section (i.e., approximately 34 feet of pavement).

Pedestrian and Vehicular Access: Due to high velocities and potentially life threatening
conditions in the channel system during flow events, it is recommended that public access to the
channel system be limited. Hence, the conceptual cost estimate for the Preferred Alternative
includes safety rail/fencing for the entire channel system (both existing and proposed) and
curbing/guard rail along roadways adjacent to the channel system.

Opportunities for Section 404 Mitigation Measures: As indicated in Figure 3-1, the Preferred
Alternative includes open space, within Reach 2 (i.e., Sections D-D & E-E) that may be planted
with appropriate vegetation. There is very limited open space areas within Reach 3, due to
existing right-of-way limitations.

3.2. Participating Agencies

It is anticipated that, in addition to the Flood Control District of Maricopa County, the following
agencies would participate in the Hawes Road Channel Improvement Project. The roles of
each the agencies will be defined in an Inter-Agency Agreement developed by the participating

agencies.
. e City of Mesa
55 North Center Street
P.O. Box 1466

Mesa, Arizona 85211-4466
Business Phone: (602) 948-7411

e Maricopa County Department of Transportation
2901 West Durango
Phoenix, Arizona 85009
Business Phone: (602) 506-4622
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Plan: FCD #95-32: Recommended Design Report, Prepared for the Flood Control District of
Maricopa County, July 1998.

Entellus, Southern Avenue Drainage Improvements: Hydrology Review and Design Flows: City
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Broadway Road Within the East Mesa Area Drainage Master Plan, March 30, 1999. (Provided
in Appendix D)

Flood Control District of Maricopa County, Drainage Design Manual for Maricopa County:
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Appendix A: Photograph Log of
Project Site



Photograph 1: Existing Hawes Road Channel at confluence with the ADOT-Superstition Freeway
Channel (looking south).

Photograph 2: Existing Hawes Road Channel, south of Southern Avenue, at the existing bridge structure
(fooking south).



Photograph 4: Existing Hawes Road Channel at the existing Southern Avenue bifurcation structure
(looking south).



Photograph 5: Existing Hawes Road Channel north of the existing Southern Avenue bifurcation structure

(looking north).

Hawes Road Channel look

in

&




hannel at Pueblo /

\

venue (looking west).



Photograph 10: Existing Hawes Road Channel at Pueblo Avenue (looking north).



Photograph 11: Existing Hawes Road Channel at the dip section south of Corabell Avenue (looking
south).

Photograph 12: Existing Hawes Road Channel looking north at Corabell Avenue (looking north).



e Sy —ywne

Photograph 13: Existing Hawes Road Channel south of Broadway Road (looking south).

Photograph 14: Hawes Road at Broadway Road (looking south).



Photograph 16: Existing Hawes Road Channel and culverts at Broadway Road (looking south).



Photograph 18: Existing Hawes Road north of Broadway Road (looking south).



Photograph 20: Existing Hawes Road Channel at Apache Trail (looking south).
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® Appendix B: Hydraulic Computations

Alternative 1




Reach 0-1: Q=600 cfs
Worksheet for Trapezoidal Channel

E xisbice Clauwel

Project Description

Project File e:\1prj\imfc018~1\hawesr~1.fm2
Worksheet Reach 0-1

Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.015

Channel Slope 0.002400 ft/ft
Left Side Slope 2.000000H:V
Right Side Slope 2.000000H:V
Bottom Width 6.00 ft
Discharge 600.00 cfs
Results

Depth 444 ft

Flow Area 66.13 ft?

Wetted Perimeter 25.87 ft

Top Width 23.77 ft

Critical Depth 435 ft

Critical Slope 0.002623 ft/ft
Velocity 9.07 ft/s
Velocity Head 1.28 ft
Specific Energy 5.72 ft

Froude Number 0.96

Flow is subcritical.

03/09/99

03:01:46 PM

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 '(203) 755-1666

FlowMaster v5.15
Page 1 of 1




Reach 0-1: @ MHP Entrance
Worksheet for Trapezoidal Channel

. E x l&t\.wb 4 \uu\*'}} O—+’ Futrawee to
Project Description Mobble Houn \f\o.\r =
Project File e:\1prj\mfc018~1\hawesr~1.fm2
Worksheet Reach 0-1
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Discharge
Input Data
Mannings Coefficient 0.015
Channel Slope 0.002400 ft/ft
Depth 3.50 ft
Left Side Slope 2.000000H :V
Right Side Slope 2.000000H:V
Bottom Width 6.00 ft
Results
Discharge 362.26 cfs
Flow Area 45.50 ft?

Wetted Perimeter 2165 ft
Top Width 20.00 ft
Critical Depth 3.37 ft

. Critical Slope 0.002797 ft/ft
Velocity 7.96 ft/'s
Velocity Head 0.99 ft
Specific Energy 4.49 ft
Froude Number 0.93

Flow is subcritical.

03/09/99 FlowMaster v5.15
03:03:22 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1668 Page 1 0of 1
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Reach 0-2: COM Channel
Worksheet for Trapezoidal Channel

| . ‘f";f’+’;‘fj/Pv-oPese& (= 6004

Project Description

Project File e:\1prj\mfc018~1\hawesr~1.fm2
Worksheet Reach 0-2
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Mannings Coefficient 0.015
Channel Slope 0.002215 ft/ft
Left Side Slope 2.000000H:V
Right Side Slope 2.000000H:V
Bottom Width 10.00 ft
Discharge 600.00 cfs
Resuits
Depth 3.90 ft
Flow Area 69.35 ft2
Wetted Perimeter 27.43 ft
Top Width 25.59 ft

. Critical Depth 3.74 ft
Critical Slope 0.002606 ft/ft
Velocity 8.65 ft/s
Velocity Head 1.16 ft
Specific Energy 5.06 ft
Froude Number 0.93

Flow is subcritical.

03/09/99 FlowMaster v5.15
02:48:38 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 0of 1




Reach1-1: Q=1800CFS
Worksheet for Trapezoidal Channel

Ex /.57[: “q C_Lva.u.vxe(

Project Description

Project File e:\1prj\mfc018 - hawes road car- pcn# 442-05-01\flowmaster\hralt1.fm2
Worksheet Reach 1- Supercritical Option
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data.

Mannings Coefficient 0.015

Channel Slope 0.003317 fft
Left Side Slope 1.500000H : V
Right Side Slope 1.500000H : V
Bottom Width 16.70 ft
Discharge 1,800.00 cfs
Results

Depth 5.35 ft

Flow Area 132.42 ft2

Wetted Perimeter 36.00 ft

Top Width 32.76 ft

Critical Depth 5.92 ft

Critical Slope 0.002284 ft/ft
Velocity 13.59 ft/s
Velocity Head 2.87 ft

Specific Energy 8.23 ft

Froude Number 1.19

Flow is supercritical.

- 03/16/99
08:17:45 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.15
Page 1 of 1




Reach 2-1: Q=1800cfs
Worksheet for Trapezoidal Channel

Project Description

Project File e:\prj\mfc018 - hawes road car- pcn# 442-05-01\flowmaster\hralt1.fm2
Worksheet Reach 2 - Supercritical Flow
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Mannings Coefficient 0.015
Channel Siope 0.003300 f/ft
Left Side Slope 1.500000H:V
Right Side Siope 1.500000H :V
Bottom Width 17.00 ft
Discharge 1,800.00 cfs
Results
Depth 5.32 ft
Flow Area 132.88 ft
Wetted Perimeter 36.18 ft
Top Width 32.96 ft

. Critical Depth 587  ft
Critical Slope 0.002283 fuft

' Velocity 13.55 f/s

Velocity Head 2.85 ft
Specific Energy 8.17 ft
Froude Number 1.19

Flow is supercritical. .

— ’ XA
rBzo.ze(w% = 2.0

03/16/99 FlowMaster v5.15
08:19:52 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1




Reach 2-2(a): Q=1520 cfs
Worksheet for Rectangular Channel

Project Description

Project File e:\1prj\mfc018\flowmaster\hrait1.fm2

Worksheet Reach 2-2a: Alt. 1

Flow Element Rectangular Channel

Method Manning's Formula

Solve For Channel Slope

Input Data

Mannings Coefficient 0.015

Depth 470 ft

Bottom Width 30.00 ft

Discharge _ 1,520.00 cfs

Results

Channel Slope 0.002163 ft/ft

Flow Area 141.00 ft

Wetted Perimeter 39.40 ft

Top Width 30.00 ft

Critical Depth 431 ft

Critical Slope 0.002821 ft/it
. Velocity 10.78 ft/s

Velocity Head 1.81 ft

Specific Energy 6.51 ft

Froude Number 0.88

Flow is subcritical.

04/01/99 FlowMaster v5.15

08:36:06 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1




BOX CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CLRVE

. April 30, 1999

PROGRAM INPUT DATA

. DESCRIPTION R VALUE
Culvert Span (ft).eeceeieeeonnncrsessassannccnnccccaannnns . 10.0
Cutvert Rise (ft).ieeceeaveccenassn vesaees eseasans vevesesnas 6.0
FHWA Chart Number.... cecsenes censsscassseane cessassee 8
FHWA Scale Mumber (Type of Culvert Entrance)...... 1
Marning's Roughness Coefficient (n-value)....cccvaeeecianes . 0.012
Entrance Loss Coefficient of Culvert Opening......... 0.5
Culvert Length (ft)..ceeececescccsacanncncsosasacses 180.0
Invert Elevation at Downstream end of Culvert (ft).......... 0.0
Invert Elevation at Upstream end of Culvert (ft)........ 10.0
Cutvert Slope (ft/ft)..... cesessecsscases 0.0556
Starting Flow Rate (CfS)eecevveccvevencsesenannoncansnccnsns 506.0
Incremental Flow Rate (CfS)eucsaccnns 1.0
Ending Flow Rate (€fS).ecucvvencronnasascccnsrncnaonaans 508.0
Starting Tailwater Depth (ft).c.cceescarecccsaccncscossanase 4.7
Incremental Tailwater Depth (ft).ceccseccccnccracncscaceecns 0.01
Ending Tailwater Depth (ft)....... tecsessencacacasceansens . 4.72

COMPUTATION RESULTS

Flow Tailwater Heackater (ft) Normal Critical Depth at  Outlet
Rate Depth Inlet Outtet Depth Depth  Outlet Velocity
(cfs) (ft) Control Control

.................................................

506.0 4.7 6.82 0.0 1.55 4.3 1.55 32.66
507.0 4.7 6.83 0.0 1.55 4.31 1.55 2.8
508.0 4.7 6.8 0.0 1.55 4.31 1. 2.7
HYDROCALC Hydraulics for Windows, Version 1.2 Copyright (c) 1996
Dodscn & Associates, Inc., 5629 FM 1960 West, Suite 314, Houstan, 1X 77069
Phone: (281)440-3787, Fax:(281)440-4762, Email:softwareddodson-hydro.com

All Rights Reserved.




Reach 3-1: Q=922 cfs
Worksheet for Rectangular Channel

Project Description

Project File e:\1prj\mfc018~1\hawesr~1.fm2
Worksheet Reach 3-1: Transition Channel
Flow Element Rectanguiar Channel
Method Manning's Formula
Solve For Channel Depth

input Data

Mannings Coefficient 0.015
Channel Slope 0.001800 ft/ft
Bottom Width 20.00 ft
Discharge 922.00 cfs
Results

Depth 4,94 ft

Flow Area 98.83 ft
Wetted Perimeter 29.88 ft

Top Width 20.00  ft
Critical Depth 4.04 ft
Critical Slope 0.003236 ft/ft
Velocity 9.33 ft/s
Velocity Head 1.35 ft
Specific Energy 6.29 ft
Froude Number 0.74

Flow is subcritical.

03/10/99
05:52:35 AM

FB= &-15‘(‘{'..,\’_2” = /-(a/

29
S Tetad C_L_Qv\\ke(-D‘ef'{’\kz GS,

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.15
Page 1 of 1




Reach 3-2: Q=922cfs
Worksheet for Trapezoidal Channel

\
i Project Description

Project File e:\1prj\mfc018~1\hawesr~1.fm2
Worksheet Reach 3: Subcritical
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Mannings Coefficient 0.015
Channel Slope 0.001800 ft/ft
Left Side Slope 1.500000H:V
Right Side Slope 1.500000H : V
Bottom Width 20.00 ft
Discharge 922.00 cfs
Resuits .
Depth 4,02 ft
Flow Area 104.67 ftz
Wetted Perimeter 34.50 ft
Top Width 32.06 ft

. Critical Depth 367
Critical Slope 0.002488 ft/ft
Velocity 8.81 ft/'s
Velocity Head 1.21 ft
Specific Energy 5.23 ft
Froude Number 0.86

Flow is subcritical.

FA= 025/ v+ ¥o\= 43/
e 2)

T e
Thomgs™ 200 3(sstemen) 2417

5’1".\‘1‘ 42

03/09/99 " FlowMaster v5.15
06:26:11 PM Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1




Reach 3-3: Q=922 cfs
Worksheet for Trapezoidal Channel

PA /O'xé’KQO/> R¢BC @ Mawn Stveet

Project Description

Project File e\1prjinfc018 - hawes road car- pcn# 442-05-01\hr alts.fm2
Worksheet Reach 3-3: Main Str. Culvert
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.012

Channel Slope 0.001800 ft/ft
Left Side Slope 0.000000H :V
Right Side Slope 0.000000H :V
Bottom Width 10.00 ft
Discharge 461.00 cfs
Results

Depth 4.82 ft

Flow Area 48.22 ft2

Wetted Perimeter 19.64 ft

Top Width 10.00 ft

Critical Depth 4.04 ft

Critical Slope 0.002902 ft/ft
Velocity - 9.56 ft/s
Velocity Head 1.42 ft
Specific Energy 6.24 ft

Froude Number
Flow is subcritical.

0.77

03/10/99

07:20:41 AM

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.15
Page 1 of 1




Reach 3-3: Q=922 cfs
Worksheet for Trapezoidal Channel

Project Description

Project File e:\1prj\mfc018 - hawes road car- pcn# 442-05-01\hr alts.fm2
Worksheet Reach 3-3: Main Street Channel
Flow Element Trapezoidal Channel

Method ~ Manning's Formula

Solve For Channel Depth

Input Data

Mannings Coefficient 0.015

Channel Slope 0.001600 ft/ft

Left Side Slope 1.500000H: V

Right Side Slope 1.500000H : V

Bottom Width 15.00 ft

Discharge 922.00 cfs

Results .
Depth 4.76 ft

Flow Area 105.45 ft2

Wetted Perimeter 32.17 ft

Top Width 29.29 ft

Critical Depth 422 ft

Critical Slope 0.002489 ft/ft

Velocity 8.74 fi/'s

Velocity Head 1.19 ft

Specific Energy 5.95 ft

Froude Number 0.81

Flow is subcritical.

03/10/99

07:37:34 AM

FB=p 2\ _
25 (Y+{_5> =/.5

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

- IS+ 2(/5 (4.3+1+f,s%"30/,‘9/

’w‘bkk)(

Sy 40

FlowMaster v5.15
Page 1 of 1




Appendix B: Hydraulic Computations

Alternative 2




| Reach 0-1 and 0-2: Q=730 cfs Alt2
| Worksheet for Trapezoidal Channel

Project Description

Project File e:\1prj\mfc018\flowmastenhralt1.fm2
Worksheet Reach 0-1 - Alt. 2
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Mannings Coefficient 0.015
Channel Slope 0.002400 ft/ft
Left Side Slope 1.500000H : V
Right Side Slope 1.500000 H : V
Bottom Width 12.00 ft
Discharge 730.00 cfs
Results
Depth 415  ft ‘
Flow Area 75.63 ft
Wetted Perimeter 26.96 ft

Top Width 24.45 ft
Critical Depth 4.07 ft

. Critical Slope 0.002574 fuft

Velocity 9.65 ft/s
Velocity Head 1.45 ft
Specific Energy 5.60 ft
Froude Number 0.97

Flow is subcritical.

04/01/99 ' FlowMaster v5.15
08:42:33 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1




Reach 1-1 & 2-1: Q=1800cfs
Worksheet for Trapezoidal Channel

Project Description

Project File e:\1prj\mfc018\flowmasterihralt1.fm2
Worksheet Reach 1-1 and 2-1: Alt.2
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
input Data
Mannings Coefficient 0.015

| Channel Siope 0.003300 ft/ft

| Left Side Slope 1.500000H : V

| Right Side Slope 1.500000 H : V
Bottom Width 17.00 ft
Discharge 1,800.00 cfs
Results
Depth 5.32 ft i
Flow Area 132.88 ft2
Wetted Perimeter 36.18 ft
Top Width 32.96 ft
Critical Depth 5.87 ft

. Critical Slope 0.002283 ft/ft

Velocity 13.55 ft/s
Velocity Head 2.85 ft
Specific Energy 8.17 ft
Froude Number 1.19

Flow is supercritical.

04/01/99 FlowMaster v5.15
08:43:57 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1
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BOX CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFCRMANCE CLRVE

April 30, 1999
PROGRAM INPUT DATA

DESCRIPTION VALLE
Culvert Span (ft).iccviieescacenscoccacceasaaces ceecsensennans 10.0
Culvert Rise (ft)eveeresuscccccncnnaans vevnasencass secsasene 6.0
FHWA Chart Number...c.ceeeene. 8
FHWA Scale Nurber (Type of Culvert Entrance)...e.ceecee... 1
Marning's Roughness Coefficient (mvalue)...cveeveaseee. 0.012
Entrance Loss Coefficient of Culvert Opening........... 0.5
Culvert Lergth (ft)eceincecccncann tescesssesnnsssnserssanas . 180.0
Invert Elevation at Downstream end of Culvert (ft)....v..ce.. 0.0
Invert Elevation at Upstream end of Culvert (ft)...... 10.0
Culvert Slope (ft/ft)eceeieccnnnnen. esessesssscisanaans 0.0556
Starting Flow Rate (cfs)........ tescessaesssecscansseacnsann 506.0
Incremental Flow Rate (CfS)...cececenccccccncnencenn ceeenans 1.0
Ending Flow Rate (cfS).ueucccnanane. tacscesanaacans vesensas . 508.0
Starting Tailwater Depth (ft)...ceecciccncnacencacncasenanes 4.7
Incremental Tailwater Depth (ft)..ccciccencencaccacocacannan 0.01
Ending Tailwater Depth (ft)....cceencineacnacnes vessssenanan 4.7

COMPUTATION RESULTS

Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet
Rate Depth Inlet Outlet Depth Depth  Outlet Velocity
(cfs) (ft) Control Control (ft) (ft) (ft) (fps)

506.0 4.7 6.82 0.0 1.5 4.3 1.55 32.66
507.0 4.7 6.83 0.0 1.55 4.3 1.55 32.68
. 4.2 6.84 0.0 1.55 4.31 .55 R.7

HYDROCALC Hydraulics for Windows, Version 1.2 Copyright (c) 1996

Dodson & Associates, Inc., 5629 FM 1960 West, Suite 314, Houston, TX 77069
Phone: (281)440-3787, Fax:(281)440-4742, Bmit:softbareﬁtbdsarhyd'o.m
All Rights Reserved. )




Reach 3-1: Q=922 cfs
Worksheet for Rectangular Channel

Project Description

Project File e\1pri\mfc018\flowmaster\hralt1.fm2

Worksheet Reach 3-1: Transition Channel

Flow Element Rectangular Channel

Method Manning's Formula

Solve For Channel Depth

input Data

Mannings Coefficient 0.015

Channel Slope 0.001800 ft/ft

Bottom Width 20.00 ft

Discharge 922.00 cfs

Results

Depth 4.94 ft

Flow Area 98.83 ft?

Wetted Perimeter 29.88 ft

Top Width 20.00 ft

Critical Depth 4.04 ft

Critical Slope 0.003236 ft/ft
. Velocity 9.33 ft/s

Velocity Head 1.35 ft

Specific Energy 6.29 ft

Froude Number 0.74

Flow is subcritical.

04/01/99 FlowMaster v5.15
08:44:53 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 08708 (203) 755-1666 Page 1 of 1




Reach 3-2: Q=922cfs
Worksheet for Trapezoidal Channel

Project Description

Project File e:\1prj\imfc018~1\hawesr~1.fm2
Worksheet Reach 3: Subcritical
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient - 0.015

Channel Slope 0.001800 ft/ft
Left Side Slope 1.500000H:V
Right Side Slope 1.500000H:V
Bottom Width 20.00 ft
Discharge '922.00 cfs
Results

Depth 4.02 ft

Flow Area 104.67 ftz
Wetted Perimeter 34.50 ft

Top Width 32.06 ft
Critical Depth 3.67 ft
Critical Slope 0.002488 ft/ft
Velocity 8.81 ft/s
Velocity Head 1.21 ft
Specific Energy 5.23 ft
Froude Number 0.86

Flow is subcritical.

03/09/99

06:26:11 PM

FA= o025 v+ ¥)= 432/
(ve )

Tod e
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FlowMaster v5.1!

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 068708 (203) 755-1668 Page 1 of 1
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Reach 3-3: Q=922 cfs
Worksheet for Trapezoidal Channel

® 2 1w’ ve’ xa0") ReBE @ MainShvest

Project Description

Project File e\prj\mfc018 - hawes road car- pcn# 442-05-01\hr alts.fm2
Worksheet Reach 3-3: Main Str. Culvert
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Mannings Coefficient 0.012
Channel Slope 0.001800 ft/ft
Left Side Slope 0.000000H : V
Right Side Slope 0.000000H : V
Bottom Width 10.00 ft
Discharge 461.00 cfs
Results
Depth 4.82 ft
Flow Area 48.22 ft2
Wetted Perimeter 19.64 ft
Top Width 10.00 ft

. Critical Depth 404 ft
Critical Slope 0.002902 ft/ft
Velocity - 9.56 ft/s
Velocity Head 1.42 ft
Specific Energy 6.24 ft
Froude Number 0.77

Flow is subcritical.

03/10/99 FlowMaster v5.15
07:20:41 AM Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of 1
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Reach 3-3: Q=922 cfs
Worksheet for Trapezoidal Channel
. Project Description

Project File e\1prf\mfc018 - hawes road car- pcn# 442-05-01\hr alts.fm2
Worksheet Reach 3-3: Main Street Channel
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data :
Mannings Coefficient 0.015

‘ Channel Slope 0.001600 ft/ft
Left Side Slope 1.500000H :V

~ Right Side Slope 1.500000 H : V
Bottom Width 15.00 ft
Discharge 922.00 cfs
Results
Depth 4.76 ft
Flow Area 105.45 ft2
Wetted Perimeter 32.17 ft
Top Width 29.29 ft
Critical Depth 422 ft
. Critical Slope 0.002489 f/ft

Velocity 8.74 ft/'s
Velocity Head 1.19 ft
Specific Energy 5.95 ft
Froude Number 0.81

Flow is subcritical.

FB=p. = _
25 (Y+_7V_3> = /.5

— = /5 + 2(/5(4.3+7.+:s%=30/,a/

wWaa

SAy 40

03/10/99 FlowMaster v5.1
07:37:34 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 08708 (203) 755-1666 Page 1 of




Appendix B: Hydraulic Computations

Grass/Earthen Channel Options




Table 2-1: Channel Lining Options Evaluation

Q100 V100 Required R/W Required for | R'W Required for Total
Reach Description Lining Type (cfs) (fps) Channel Preferred Roadway| Overhead Utilities { Existing Comments
Topwidth (ft) (ft) (ft) R/W Width
Insufficient RW for Earthen/Grassed
- Channel and Preferred Roadway.
Emelta Ave to Broadway | . c/Earthen | 1800 cfs | 6 90 80 min 6 min 130 |Options include acquiring 50' additional
Rd (Reach 2) RMW or reduce roadway to Residential
and acquire 20' additional R'W
Emelita Ave to Broadway ) . Sufficient RIW for concrete channel flowing
Rd (Reach 2) Concrete 1800 cfs 14 39 80 min 6 min 130 super-critical
Insufficient R/W for Earthen/Grassed
Broadway Rd. to Apache 85 ) Chgnnel and Preferrqq Roadway.
Trail (Re.a ch 3) Grass/Earthen | 922 cfs 5 (w/ 5 -2 drop 39 +/- 6 min 95 min  |Options include acquiring 40' additional
struct.) RM or increase roadway to Major
Collector and acquire 80' additional RIW
Broadway Rd. to Apache Concrete 922 ofs 9+ 36 39 +/- 6 min 95 min Sufficient R\W for concrete channel w/ drop

Trail (Reach 3)

structures flowing sub-critical

Notes:

(1) The channel configurations evaluated assume that the existing channel between Emelita Avenue and Southern Avenue
will remain in place and that a parallel storm drain system will convey the 130 cfs not conveyed in the channel.




Grass/Earthen Lined Channel Reach 2
Worksheet for Trapezoidal Channel

Project Description

Project File e:\1prj\mfc018\flowmaster\hralt1.fm2
Worksheet Grass/Earthen Lined channel
Fiow Element Trapezoidal Channel
Method Manning's Formula
Solve For Bottom Width

Input Data

Mannings Coefficient 0.033

Channel Slope 0.003300 ft/ft
Depth 5.30 ft
Left Side Slope 4.000000H:V
Right Side Slope " 4.000000H:V
Discharge 1,800.00 cfs
Results

Bottom Width 33.20 ft

Flow Area 288.35 ftz

Wetted Perimeter 76.91 ft

Top Width 75.60 ft

Critical Depth 3.83 ft

Critical Slope 0.011332 ft/ft
Velocity 6.24 ftis
Velocity Head 0.61 ft

Specific Energy 5.91 ft

Froude Number 0.56

Flow is subcritical.

04/29/99
08:46:59 PM

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 765-1668

FlowMaster v5.15
Page 1 of 1




Grass/Earthen Lined Channel Reach 3
Worksheet for Trapezoidal Channel

. ~_Project Description

Project File e:\prj\mfc018\flowmasterihralt1.fm2
Worksheet Grass/Earthen Lined channel - N of BR
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data
Mannings Coefficient 0.033
Channel Slope 0.003300 ft/ft
Left Side Slope 4.000000H : V
Right Side Slope 4.000000H :V
Bottom Width 30.00 ft
Discharge 922.00 cfs
Results
Depth 3.89 ft
Fiow Area 177.15 ft2
Wetted Perimeter 62.07 ft
Top Width 61.11 ft
Critical Depth 2.72 ft
. Critical Slope 0.012516 ft/t _
Velocity 5.20 ft/s - / ‘
Velocity Head 042 ft TW= 4 16 TorTrwop Stautuves
Specific Energy 431 4 g4 Por Froebearel
Froude Number 0.54 !
. " S -
Flow is subcritical. — 8 5_- 4 Say RS

FB - o2s(3a + 4D = a2

04/29/99 FlowMaster v5.15

06:47:34 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 08708 (203) 755-1666 Page 1 of 1




Appendix C: Conceptual Cost Estimates




Appendix C: Conceptual Cost Estimates

Alternative 1




PRIMATIECH

ENGINEERS

& CONSULTANTS

4/30/99

Project: Hawes Road Channel Improvements CAR
Alternative 1: Conceptual Cost Estimate Project No. FCD 98-23
ID# ] Item/Description Quantity| Units | Unit Costf Amount
REACH 0-1: SUPERSTITION FREEWAY TO MOBILE HOME PARK ENTRANCE Q100 =130 cfs in SD 900 LF
60" RGRCP 900 LF $255.00 $229,500
Storm Drain Outlet Structure 40 cY $630.00 . $25,200
Hand Rail/Fencing - 1 side of channel 850 LF $35.00 $29,750
Water Line Relocation (12") 450 LF $100.00 $45,000
Asphalt Concrete Replacement 1,083 SY $15.00 $16,245
Sub-Total $345,695
REACH 0-2: MOBILE HOME PARK ENTRANCE TO SOUTHERN AVE. Q100 =130 cfs in SD 1,080 LF
60" RGRCP 1,080 LF $255.00 $275,400
Hand Rail/Fencing - 1 side of channel 1,080 LF $35.00 $37,800
Water Line Relocation (12") 1,080 LF $100.00 $108,000
Asphalt Concrete Replacement 1,800 sY $15.00 $27,000
Sub-Total $448,200
REACH 1-1: SOUTHERN AVENUE TO EMILITA AVE Q100 = 1800 cfs and 130 cfs SD 1,810 LF
60" RGRCP 1,810 LF $255.00 $461,550
Hand Rail/Fencing - 1 side of channel 1,810 LF $35.00 $63,350
Asphalt Concrete Replacement 3,017 SY $15.00 $45,255
Sub-Total $570,155




4/30/99
Y " TLY.LS
PRIMATIEECH
ENGINEERS & CONSULTANTS
Project: Hawes Road Channel Improvements CAR
Alternative 1: Conceptual Cost Estimate ‘ Project No. FCD 98-23
ID # Item/Description Quantity| Units | Unit Cost] Amount
REACH 2-1: EMILITA AVE to Transition Channel Q100 = 1800 cfs and 130 cfs in SD 3,030 LF
60" RGRCP 3,030 LF $255.00 $772,650
Concrete Channel Lining (6") - Trap Channel BW=17, z=1.5, D=7.3' 2,317 cY $290.00 $672,043
Earthwork/Channel Excavation 26,170 CcY $11.00 $287,872
Hand Rail/Fencing - 1 side of channel 3,030 LF $35.00 $106,050
Concrete Curb & Gutter (West side adjacent to channel only)_ 3,030 LF $9.00 $27,270
Asphait Concrete Pavement/ Base Course (2 Lanes -34' wide) 22,893 Sy $15.00 $343,400
Remove Existing Channel - remove portion of existing channel that extends north of Emilita
Ave 80 LF $110.00 $8,800
Remove Existing Asphalt Concrete (28' X 1750") 5,444 Sy $2.50 $13,611
Gas Line Relocation 1,750 LF $35.00 $61,250
Sub-Total $2,292,946
REACH 2-2: Transition Channel to Broadway Road Q100 = 1650 cfs 200 LF
Concrete Box Culvert: 3-10'x6'x180 594 CcY $370.00 $219,780
Concrete Channel Lining (8"-10") - Rectangular Channel BW=30, D=7 271 CcY $370.00 $100,207
Headwall/inlet Structure 300 cY $180.00 $54,000
Earthwork/Channel Excavation 1,727 cY $11.00 $19,001
Hand Rail/Fencing - 1 side of channel 200 LF $35.00 $7,000
Concrete Curb & Gutter 594 LF $9.00 $5,346
Asphalt Concrete Pavement/ Base Course (2 Lanes - 34' wide) 1,511 sYy . $15.00 $22,667
Remove Existing Asphalt Concrete 889 SY $2.50 $2,222
Gas Line Relocation 200 LF $35.00 $7,000
60" RGRCP ' 210 LF $255.00 $53,550
Sub-Total $490,773
Sub-Total: Hawes Road Channel - South of Broadway Road $4,147,769
Engineering and Contingencies 25% $1,036,942
Total: Hawes Road Channel - South of Broadway Road $5,184,711




4/30/99
— - [ S
PRIMATIECH
ENGINEERS & CONSULTANTS
Project: Hawes Road Channel Improvements CAR
Alternative 1: Conceptual Cost Estimate Project No. FCD 98-23
ID # item/Description Quantity| Units | Unit Costf Amount
REACH 3-1: Transition Channel North of Broadway Road Q100 = 922 cfs 300 LF
Concrete Channel Lining (8"-10") - Rectangular Channel BW=20, D=6.5' 305 CY $370.00 $112,764
Earthwork/Channel Excavation 1,444 CY $11.00 $15,889
Hand Rail/Fencing - 2 sides of channel 600 LF $35.00 $21,000
Concrete Curb & Gutter ( side adjacent to channel only) 300 LF $9.00 $2,700
Asphalt Concrete Pavement/ Base Course w/ 28' to 68' tapers (2 Lanes - 28' wide) _ 1,600 Sy $15.00 $24,000
Remove Existing Asphalt Concrete (28' x 110" 342 Sy $2.50 $856
Land Acquisition Cost - Assuming Commercial Zoning 5,250 SF $2.97 $15,593
Sub-Total $192,802
REACH 3-2: Transition Channel to Main Street Q100 =1030 cfs 2,250 LF
Concrete Channel Lining (6") - Trap Channel BW=20, z=1.5, D=5.3' 1,633 CY $290.00 $473,667
Drop Structure(s): Seven - 2.0' ' 227 SY $180.00 $40,925
Earthwork/Channel Excavation 16,275 cY $11.00 $179,025
Hand Rail/Fencing - 2 sides of channel 4,500 LF $35.00 $157,500
Concrete Curb & Gutter ( side adjacent to channel only) 2,250 LF $9.00 $20,250
Asphalt Concrete Pavement/ Base Course (2 Lanes - 28' wide) 7,000 SY $15.00 $105,000
Remove Existing Asphalt Concrete (28' Wide') 7,000 SY $2.50 $17,500
Sub-Total ) $993,867




4/30/99
L N
PRIMATECH
ENGINEERS & CONSULTANTS
Project: Hawes Road Channel Improvements CAR
Alternative 1: Conceptual Cost Estimate Project No. FCD 98-23
ID# item/Description Quantity| Units | Unit Cost| Amount
REACH 3-3: Main Street/Apache Blvd. Channel: Q100 = 922 cfs 365 LF
Concrete Channel Lining (6") - Trap Channel BW=15', z=1.5, D=6.3' 255 CcY $290.00 $73,899
Drop Structure(s): Three - 2.0' - 97 SY $180.00 $17,539
Concrete Box Culvert: 2-10'x6'x90' 207 CY $370.00 $76,590
Earthwork/Channel Excavation 2,640 CcY $11.00 $29,042
Hand Rail/Fencing - 2 sides of channel 730 LF $35.00 $25,550
Concrete Curb & Gutter ( sides adjacent to channel only) 730 LF $9.00 $6,570
Asphalt Concrete Pavement/ Base Course (2 Lanes - 28' wide) 280 SY $15.00 $4,200
Remove Existing Asphalt Concrete (28' Wide') 280 Sy $2.50 $700
Sub-Total $234,090
Sub-Total: Hawes Road Channel - North of Broadway Road $1,420,759
Engineering and Contingencies 25% $355,190
Total: Hawes Road Channel - North of Broadway Road , $1,775,949
Grand Total: Hawes Road Channel from the Superstition Freeway to Main
Street $6,960,660
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Alternative 2




4/30/99
»
PRIMATECH
ENGINEERS & CONSULTANTS
Project: Hawes Road Channel Improvements CAR
Alternative 2: Conceptual Cost Estimate Project No. FCD 98-23
D# | Item/Description Quantity] Units | Unit Cost| Amount
REACH 0-1: SUPERSTITION FREEWAY TO MOBILE HOME PARK ENTRANCE Q100 =730 cfs 900 LF
Concrete Channel Lining (6") - Trap Channel BW=12, z=1.5, D=6' 567 CY $290.00 $164,333
Drop Structure(s) one - 1.5' ) 16 SY $180.00 $2,943
Concrete Box Culvert: 3-8'x5'x50' 120 CcY $370.00 $44,400
Earthwork/Channel Excavation 141 CcY $11.00] $1,553
Hand Rail/Fencing - 1 side of channel 850 LF $35.00 $29,750
Remove Existing Channel 850 LF $60.00 $51,000
Sub-Total $293,979
REACH 0-2: MOBILE HOME PARK ENTRANCE TO SOUTHERN AVE. Q100 = 730 cfs 1,080 LF
Concrete Channel Lining (6") - Trap Channel BW=12, z=1.5, D=6' 680 CY $290.00 $197,200
Earthwork/Channel Excavation 9,328 CcY $11.00 $102,608
Hand Rail/Fencing - 1 side of channel 1,080 LF $35.00 $37,800
Remove Existing Channel 1,080 LF $60.00 $64,800
Concrete Box Culvert: 3-8'x5'x120' part of bifurcation structure 288 CcY $370.00 $106,560
Suyb-Total $508,968
REACH 1-1: SOUTHERN AVENUE TO EMILITA AVE Q100 = 1930 cfs 1,810 LF
Concrete Channel Lining (6") - Trap Channel BW=19, z=1.5, D=7.3' 1,475 cY $290.00 $427,696
Earthwork/Channel Excavation 15,633 CcY $11.00 $171,963
Hand Rail/Fencing - 1 side of channel 1,810 LF $35.00 $63,350
Concrete Curb & Gutter 1,810 LF $9.00 $16,290
Remove Existing Channel - remove portion of existing channel that extends north of Emilita
Ave 1,810 LF $110.00 $199,100
Sub-Total $878,399




4/30/99
L F | ] w»
PRIMATECH
ENGINEERS & CONSULTANTS
Project: Hawes Road Channel Improvements CAR
Alternative 2: Conceptual Cost Estimate : ~ Project No. FCD 98-23
iD# Item/Description Quantity| Units | Unit Cost| Amount
REACH 2-1: EMILITA AVE to Transition Channel Q100 = 1800 cfs and 130 cfs in SD 3,030 . LF v
Concrete Channel Lining (6") - Trap Channel BW=19, z=1.5, D=7.3' 2,469 CcYy $290.00 $715,978
Earthwork/Channel Excavation 26,170 CcY $11.00 $287,872
Hand Rail/Fencing - 1 side of channel 3,030 LF $35.00 $106,050
Concrete Curb & Gutter 3,030 LF $9.00 $27,270
Asphalt Concrete Pavement/ Base Course (2 Lanes - 28' wide) 9,427 SY $15.00 $141,400
Remove Existing Channel - remove portion of existing channel that extends north of Emilita
Ave 80 LF $110.00 $8,800
Remove Existing Asphalt Concrete (28' X 2440") 7,591 SY $2.50 $18,978
Gas Line Relocation 3,030 LF $35.00 $106,050
Sub-Total $1,412,398
REACH 2-2: Transition Channel to Broadway Road Q100 = 1930 cfs 200 LF
Concrete Box Culvert: 3-10'x6'x180 594 cYy $370.00 $219,780
Concrete Channel Lining (8"-10") - Rectangular Channel BW=30, D=7" 271 cY $370.00 $100,207
Headwalll/Inlet Structure 300 CcY $630.00 $189,000
Earthwork/Channel Excavation 1,727 CcY $11.00 $19,001
Hand Rail/Fencing - 1 side of channel 200 LF $35.00 $7,000
Concrete Curb & Gutter 594 LF $9.00] $5,346
Asphalt Concrete Pavement/ Base Course (2 Lanes - 28' wide) 622 Sy $15.00 $9,333
Remove Existing Asphalt Concrete (28' X 810') 2,520 sy $2.50 $6.300
Gas Line Relocation 200 LF $35.00 $7,000
Sub-Total $562,967
Sub-Total: Hawes Road Channel - South of Broadway Road $3,656,711
Engineering and Contingencies 25% $914,178
Total: Hawes Road Channel - South of Broadway Road $4,570,889




4/30/99
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PRIMATIECH
ENGINEERS & CONSULTANTS
Project: Hawes Road Channel Improvements CAR
Alternative 2: Conceptual Cost Estimate Project No. FCD 98-23
ID # Item/Description Quantity| Units | Unit Cost| Amount
REACH 3-1: Transition Channel North of Broadway Road Q100 = 922 cfs 300 LF
Concrete Channel Lining (8"-10") - Rectangular Channel BW=20, D=6.5' 305 cY $370.00 $112,764
Earthwork/Channel Excavation 1,444 CcY $11.00 $15,889
Hand Rail/Fencing - 2 sides of channel 600 LF $35.00 $21,000
Concrete Curb & Gutter ( side adjacent to channel only) 300 LF $9.00 $2,700
Asphalt Concrete Pavement/ Base Course w/ 28’ to 68' tapers (2 Lanes - 28’ wide) 1,600 Sy $15.00 $24,000
Remove Existing Asphalt Concrete (28' x 110 342 SY $2.50 $856
Land Acquisition Cost - Assuming Commercial Zoning 5,250 SF $297 $15,593
Sub-Total $192,802
REACH 3-2: Transition Channel to Main Street Q100 = 922 cfs 2,250 LF
Concrete Channel Lining (6") - Trap Channel BW=20, 2=1.5, D=5.3' 1,633 cYy $290.00 $473,667
Drop Structure(s): Seven - 2.0 227 SY $180.00 $40,925
Earthwork/Channel Excavation 16,275 CYy $11.00 $179,025
Hand Rail/Fencing - 2 sides of channel 4,500 LF $35.00 $157,500
Concrete Curb & Gutter ( side adjacent to channel only) 2,250 LF $9.00 $20,250
Asphalt Concrete Pavement/ Base Course (2 Lanes - 28' wide) 7,000 SY $15.00 $105,000
Remove Existing Asphalt Concrete (28’ Wide") 7,000 SY $2.50 $17,500
Land Acquisition Cost 35' additional Rights-of-Way : 7,350 SF $0.99 $7.277
Residential Relocation Costs 40 EA $15,000 $600,000
Relocation of Overhead Power Lines 7 EA $30,000 $210,000
Sub-Total $1,811,144




4/30/99
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PRIMATEECH
ENGINEERS & CONSULTANTS
Project: Hawes Road Channel improvements CAR
Alternative 2: Conceptual Cost Estimate Project No. FCD 98-23
ID # Item/Description Quantity| Units | Unit Cost| Amount
REACH 3-3: Main Street/Apache Blvd. Channel: Q100 = 922 cfs 365 LF
Concrete Channel Lining (6") - Trap Channel BW=15%', z=1.5, D=6.3' 255 cYy $290.00 $73,899
Drop Structure(s): Three - 2.0’ ' 97 SY $180.00 $17,539
Concrete Box Culvert: 2-10'x6'x90" 207 CcY $370.00 $76,590
Earthwork/Channel Excavation 2,640 CcY $11.00 $29,042
Hand Rail/Fencing - 2 sides of channel 730 LF $35.00 $25,550
Concrete Curb & Gutter ( sides adjacent to channel only) 730 LF $9.00 $6,570
Asphalt Concrete Pavement/ Base Course (2 Lanes - 28' wide) 280 SY $15.00 $4,200
Remove Existing Asphalt Concrete (28' Wide') 280 SY $2.50 $700
Sub-Total $234,090
Sub-Total: Hawes Road Channel - North of Broadway Road $2,238,036
Engineering and Contingencies 25% $559,509
Total: Hawes Road Channel - North of Broadway Road ' $2,797,544
Grand Total: Hawes Road Channel from the Superstition Freeway to Main ,
' Street $7,368,433
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" East Mesa Area Drainage Master Plan
AREA 3 - HAWES CHANNEL

Channel Properties
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3 Top Width
Channel Matenal Type: C = Concrete, R = Riprap, G = Grass, E = Natural or Earth
Channel
Depth
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East Mesa Area Drainage Master Plan
AREA 3 - HAWES CHANNEL Sheet 4

Channel Properties
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Top Width
Channel Matenal Type: C = Concrete, R = Riprap, G = Grass, E = Natural or Earth
Channel
Culvert Properties
Depth
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1255 N. 44th Street
‘uite 330
’hoenix. Arizona

15008.3279

“el 602.244.2565

ax 502.244.8947

Intelligen Enginecring

May 8, 1697 Environmcntalsal“u’a,,s

Mr. Les Broughton
CITY OF MESA
Engineering Department
20 East Main # 400
Mesa, AZ 85211-1466

RE: CITY OF MESA  Southern Avenue Drainage Improvements
Hydrology Review and Design Flows
City of Mesa Project No. 97-56.1
Entellus Project No. 130.46

Dear Mr. Broughton:

On October 23, 1996, the City of Mesa retained the services of Entellus, Inc. to evaluate
alternatives for the improvement of a drainage system along the north side of Southern
Avenue between Hawes Road and Sossaman Channel. The scope of work included
reviewing several hydrology reports and obtaining design flows. This letter summafizes the
results of the hydrology review, presents the selected design flows, and explains the

reasoning for the selection.

HYDROLOGY REVIEW

As part of the design concept phase of this project, Entellus received several hydrology
reports from the City of Mesa, the Flood Control District of Maricopa County (FCDMC),
and the Arizona Department of Transportation (ADOT). A lisjt of the drainage reports
reviewed are included as References 1-9 under REFERENCES at the end of this létter.
Concentration points varied from model to model, making it difficult to compare their
results at all concentration points. Figure 1 shows existing flow capacities of drainage
facilities in the project area and concentration points of interest. Note that concentration
point locations shown are approximate, since all the models’ concentration points did not
coincide exactly. Table 1 accompanies Figure 1, summarizing the flows obtained from the

different models. The table shows that flows vary significantly between the models.

[t is evident from our review, that many major assumptions used in estimating runoff have
changed since the original ADMS prepared in 1987 (Reference; 1). Some of the assumptions

were revised by the District in 1990 (Reference 2). The District is currently working on an




Intelligent Engineering

M. Les Broughton Environmental Solutions
May 8, 1997

Page 2

update of the ADMS (Reference 3). Entellus met with the District and reviewed their
current model, however; since it is not complete and some of the assumptions are yet to be
revised, the usefulness of this model is limited. The reports prepared for ADOT (References
4-5) were not used because the large scale nature of the study ignbres some of the physical

conditions of the watershed. Additionally, improvements for the Red Mountain

Expressway were not addressed in this study. The Red Mountain Expressway will cut

_across the watershed and likely reduce peak flows for this project. Reports for the

Sossaman Channel and Basin (References 6-7) were found to be the most useful because

they concentrate on the same area and also represent the physical constraints downstream

" from this prdject. Other reports reviewed include the Final Hydrology Report, Crescent

Run Mobile Home Park (Reference 8), and the Final Drainage Report, Superstition Point
Mesa (Reference 9). The Hawes Channel, upstream from Southern Avenue, was designed

and will soon be constructed based on the flows shown in the Crescent Run Report.

DESIGN FLOWS

Table 2 summarizes the design flows used for this project. In most cases, the design flows
used in this project were based primarily on the Kirkham-Michael report (Reference 7) or
capacity of downstream facilities. However, the specific reasons for use of each particular

design flow are outlined below.

The flow at Sossaman Channel (C2) was obtained from the Kirkham-Michael report. This
flow was used for the design of the Sossaman Channel because conveying flow in excess of
this amount would cause the channel to overtop and flood the adjacent area. This is one of

the few locations where projected peak flows from the various reports closely matched.

Flows at C3, C4 and C5 were also obtained from Kirkham-Michael report. This model is
fairly recent and is sufficiently detailed at these locations. As mentioned for C2, flows in
excess of those used for the design of the Sossaman Channel (Kirkham-Michael) would

overtop the channel and cause flooding.
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Upstream of the project, the existing Hawes Channel (C6) is an unimproved earthen
Channel. Havill Engineering recently designed a lined channel to convey the flood water

along the west side of new Hawes Road. The maximum design capacity of the channel is

- approximately 1800-cfs, based on a 100- year storm. Flows in excess of this amount would

spill out of the channel onto Hawes Road, bypassing the inlet into the Sossaman Channel.

Therefore, this flow was used as the design flow at this location.

The existing flow capacity of Hawes Channel downstream from Southern Avenue varies

widely between reports (from 300-cfs to 2700-cfs). A design flow of 600-cfs was derived

‘using the continuity principle (Upstream flow (1800 cfs) - Southern Avenue flow (1200

cfs) = Hawes Channel flow (600 cfs)). @'u's also closely matches the available existing
capacity of the channel along Hawes Road, which is not planned to be replacecl} Further, it
falls within the range of flows from previous hydrology reports.

This summary is purposely brief to provide the reader with a general understanding of the
rationale used in deriving the design flows for this project. The reader may contact Entellus
directly at 244-2566, if further detailed information is required about the drainage report
review or design flow selection. Additional information about the facility design, including
hydraulics, was prepared by Entellus. A copy of the report entitled Southern Avenue
Improvements, Drainage Calculations, City of Mesa Project No. 97-561 is available at the
City of Mesa.

Sincerely,

Michael §. Bonar, P.E. \ 1y /' Hernan A. Aristizabal, P.E.

s ‘/A 4
MIB/HAA/pp
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Quantity of Flows @ Various Locations
based on Previous Drainage Studies

W

TABLE 1
Location Flow o, Flow,, Reference No.
Cl 230 4. A-N West ADOT
Cl 800 7. Kirkham-Michael
Ci 1670 (before basin) 6. APA-Geotrack
c2 1325 7. Kirkham-Michael
/ / . Cc2 1320 6. APA-Geotrack
) 7 C2 1208 5. URS - ADOT
C3 1325 7. Kirkham-Michael
C3 1325 6. APA-Geotrack
En telhls C3 2141 5. URS - ADOT
C4 344 7. Kirkham-Michael
, C4 50 4. A-N West ADOT
. C4 405 5. URS - ADOT
‘ Cs 854 6. APA-Geotrack
C5 1123 7. Kirkham-Michael
Cs 1972 5. URS - ADOT
cé 2704 1. A-N West - 1987 ADMS
c6 2134 2. FCDMC - 1993 ADMS
cé 3900 3. FCDMC - 1996 ADMS (underway)
c6 3074 5. URS - ADOT
c7 2704 1. A-N West - 1987 ADMS
c7 2704 2. A-N West ADOT
c7 1068 5. URS - ADOT
C7 300 3. FCDMC - 1996 ADMS (underway)
C8 1500+ 6. APA-Geotrack '
cs 3200+ 4. A-N West ADOT
cs 211 5. URS ADOT
c9 1198 . URS - ADOT
c9 1500 2. FCDMC - 1993
c9 1800 3. FCDMC - 1996 ADMS (underway)
C10 3200 4. A-N West ADOT
C10 2011 5. URS - ADOT
C10 1800 3. FCDMC - 1996 ADMS (underway)
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Table 2
/// . Design Flows for Southern Avenue Drainage Design
e
Locat Reach or C t P Flow Q100 Report ob d—f
cation each or Concentration Point _ eport obtained from
Entellus ()
' 7. Kirkham-Michael
C2 Sossaman Channel 1300
) _ 6. APA-Geotrack
c3 Southern Avenue Drain between 1300 7. Kirkham-Michael
Sossaman Channel and 80* street 6. APA-Geotrack
C4 80 Street 340 7. Kirkham-Michael
Southern Avenue Drain between
Cs 1200 7. Kirkham-Michael
80* Street and Hawes Road
Cé Hawes Channel North of Southern Avenue 1800 8. Havill Engineering
7 Hawes Channel South of Southern Avenue 600 * Entellus

* Upstream flow minus Southern Avenue flow (1800-1200=600)
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REFERENCES
1. Eastern Maricopa County ADMS, A-N West, Inc., Jan. 30, 1987.

2. Schematic Routing for East Maricopa County ADMS (EADMS 14), prepared by

/ FCDMC, revised Oct. 1990.
/4
) :
| 3. Hydrology update for east Maricopa County ADMS to be prepared by Dibble &
- Enteuus Associates, prepared by FCDMC, underway December 1996.
. 4. Superstition Freeway Offsite Drainage Plan, A-N West, Inc. For Tudor Engineering,

March 7, 1987.

5. Final Drainage Report for Superstition Freeway, SR 360, Power Road to Ellsworth
Road, URS Corporation, September 1988.

6. Comparative Drainage Design Report for Sossaman Channel and Basin, Baseline to

'Southern Avenue, apa Geotech, January 1993.

7. Miscellaneous Hydraulic and Hydrologic Calculations for Construction Plans for the

Sossaman Channel, Southern to Superstition Freeway, Kirkham-Michael, 1994.

8. Final Hydrology Report for Crescent Run Mobile Home Park, Havill Engineering,
Revised Sept. 1995.

9. Final Drainage Report, Superstition Point Mesa, American Engineering, June 12, 1996.




Flood Control District of Maricopa County
2801 West Durango Street

Phoenix, Arizona 85009-6399

(602) 506-1501

FAX: (602) 506-4601

TT: (602) 506-5897

March 30, 1999

"MEMO TO: Nick Sciarro
Ce: Amir Motamedi
David Dust, Primatech

FROM: Valerie A. Swick

SUBJECT: FLOWS AT HAWES ROAD AND BROADWAY ROAD WITHIN
THE EAST MESA AREA DRAINAGE MASTER PLAN. ‘

There were a number of different hydrologic models conducted for this area. The first
, was the Eastern Maricopa County Area Drainage Master Study (ADMS). This model
. was conducted by the Flood Control District of Maricopa County in the late 1980’s. The
East Mesa Area Drainage Master Plan (ADMP) hydrologic model replaced the Eastern
Maricopa County ADMS in 1998. The East Mesa ADMP revised the hydrology to
current acceptable methodologies and revised the subbasin boundaries by increasing the
minimum size of the subbasin.

The East Mesa ADMP has two parts. The first report includes the hydrology for existing
and future land uses. This study was conducted by the Flood Control District of
Maricopa County. The second part of the ADMP was conducted by Dibble and
Associates to include proposed capital improvement plans (CIP). Below is a summary
table of the flows at specific locations.

ADMP - ADMP - ADMP -
ADMS EXISTING FUTURE LAND | FUTURE LAND
LAND USES USES USES WITH CIP
Hawes Rd. @
Broadway Rd. 1150 cfs 2356 cfs 2194 cfs 2010 cfs
Hawes Rd @ 2134 ¢fs 2455 cfs . 2421 cfs 2290 cfs
Southern Ave.
Split Flows West 1067 cfs -2155 cfs 2121 ofs 1261 cfs
on Southern Ave.
Split Flows South 1067 cfs 300 cfs 300 ofs 1029 cfs
on Hawes Rd.

s*




Page 2

The ADMS flows are slightly lower than the ADMP flows because the model uses a
lumped parameter to generate the excess rainfall, whereas the ADMP uses physical
parameters from the soil and imperviousness from the land uses.

The flows at Hawes Rd. @ Broadway Rd. are less for the ADMS than the ADMP. The
ADMS assumes some flows spilling out of the Broadway Channel to the south from

Ellsworth Rd. to Hawes Rd. and then being picked up again at Hawes Rd. and Southern
Ave. The flows at Hawes Rd. and Southern Ave. for the ADMS then become closer to

the ADMP values.

The CIP model does not indicate a significant drop in the flows even though the
overchute detention basins are modeled. The concentration point is far enough
downstream that the subbasins downstream of the CAP control the peak flows rather than

the flows over the overchute.
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Flood Control District of Maricopa County
2801 West Durango Street

Phoenix, Arizona 85009-6399

(602) 506-1501

FAX: (602) 506-4601

TT: (602) 506-5897

March 30, 1999

MEMO TO: Nick Sciarro
Cc: Amir Motamedi
David Dust, Primatech

FROM: Valerie A. Swick

SUBJECT: FLOWS AT HAWES ROAD AND BROADWAY ROAD WITHIN )
THE EAST MESA AREA DRAINAGE MASTER PLAN.

‘There were a number of different hydrologic models conducted for this area. The first
was the Eastern Maricopa County Area Drainage Master Study (ADMS). This model
was conducted by the Flood Control District of Maricopa County in the late 1980°s. The
East Mesa Area Drainage Master Plan (ADMP) hydrologic model replaced the Eastern
Maricopa County ADMS in 1998. The East Mesa ADMP revised the hydrology to
current acceptable methodologies and revised the subbasin boundaries by increasing the
minimum size of the subbasin.

The East Mesa ADMP has two parts. The first report includes the hydrology for existing
and future land uses. This study was conducted by the Flood Control District of
Maricopa County. The second part of the ADMP was conducted by Dibble and
Associates to include proposed capital improvement plans (CIP). Below is a summary
table of the flows at specific locations.

ADMP - ADMP - ADMP -
ADMS EXISTING FUTURE LAND | FUTURE LAND
LAND USES USES USES WITH CIP
Hawes Rd. @ 1150 cfs 2356 cfs 2194 cfs 2010 cfs
Broadway Rd.
HawesRd @ 2134 cfs 2455 cfs 2421 cfs 2290 cfs
Southern Ave.
Split Flows West 1067 cfs -2155 cfs 2121 ¢fs 1261 cfs
on Southern Ave.
Split Flows South 1067 cfs 300 cfs 300 cfs 1029 cfs
on Hawes Rd.
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The ADMS flows are slightly lower than the ADMP flows because the model uses a
lumped parameter to generate the excess rainfall, whereas the ADMP uses physical
parameters from the soil and imperviousness from the land uses.

The flows at Hawes Rd. @ Broadway Rd. are less for the ADMS than the ADMP. The
ADMS assumes some flows spilling out of the Broadway Channel to the south from
Ellsworth Rd. to Hawes Rd. and then being picked up again at Hawes Rd. and Southern
Ave. The flows at Hawes Rd. and Southern Ave. for the ADMS then become closer to
the ADMP values.

The CIP model does not indicate a significant drop in the flows even though the
overchute detention basins are modeled. The concentration point is far enough
downstream that the subbasins downstream of the CAP control the peak flows rather than
the flows over the overchute. '
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Excerpt from Vegitation Survey Prepared for the
FCDMC
Provided by the FCDMC on 4-29-99

Hawes Road Channel

Hawes Road channel is a roadside constructed channel with both concrete and earthen
lined portions. The concrete lined portion did not support vegetation, therefore, only the
earthen lined portion of the channel was surveyed. The earthen lined portion of the
channel is located between Apache Trail Road to the north and Emilita Avenue alignment
to the south. The vegetation within the channel consisted of ornamentals, native plant
species, and vegetation characteristic of disturbed areas. Only the native tree and shrub
species that would be removed during construction were counted. The results of the
vegetation survey are presented below (Table Six).

Table Six. Hawes Road Channel Vegetation Survey

Common Name Scientific Name Trees Shrubs/Seedlings
Blue Paloverde Cercidium floridum 39 103
Creosote Larrea tridentata N/A 8
Desert Broom Baccharis N/A 56

sarothroides
Foothills Paloverde | Cercidium -- 1
microphyllum
Graythorn Ziziphus obtusifolia N/A 1
Ironwood Olneya tesota 2 --
Mexican Paloverde | Parkinsonia 25 46
aculeata
Velvet Mesquite Prosopis velutina 3 12
PROPOSED MITIGATION

The objective of this re-vegetation plan is to replace the native vegetation within or

adjacent to the Waters of the U.S. that will be removed during the basin construction and
the channel improvements. Ultimately, the goal is for the post-construction vegetation to
be similar in composition, density, and structure to the pre-construction vegetation at the
end of five years. Most of the native vegetation species will be replaced with the same
species. However, nuisance and exotic species will be replaced with a native species that
is similar to the exotic with respect to growth characteristics.
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HAWES ROAD CHANN, AR Parcel Ownership

TAG

F LAST FIRST MAIL MAIL2 SITE1 SITE2 7 ACRES
2 | 218440018 DOLLBEER MESA MOBILE HOME PARK |58 N La Senda Dr Laguna Beach Ca 92651 |*No Site Address Az ) 261

3 | 21844001E DOLLBEER MESA MOBILE HOME PARK |58 N La Senda Dr Laguna Beach Ca 92651 |*No Site Address* Az T 4513
4 | 21844001D BONITA VISTA MOBILE HOME PARK 58 N La Senda Dr Laguna Beach Ca 92651 |*No Site Address* Az - 869 |
5 21851 037C CITY OF MESA 10592 E Mission Ln Scottsdale Az 85258 *No Site Address* Az ) i 8.09

6 21852 001G CRESCENT RUN LIMITED PARTNERSH |4114 E Wood St #2 Phoenix Az 85040 *No Site Address* Mesa Az ‘ 56.66

7 21852 001E ) 54.52

8 | 218580018 ELL CAP 87 SILVERIDGE 33 N Garden Ave #950  |Clearwater FI 33755 |"No Site Address” Mesa Az | a4

9 218291148 |Kempton A Bryce & Leta R 3335 E Main St Mesa Az 85213 8355 E Apache Trl Az 1.22

10 21829 114D (Kempton A Bryce & Leta R 3335 E Main St Mesa Az 85213 *No Site Address* Az 0.61

11 21829 114E |Hayes Barney A & Margaret R PO Box 2121 Fallbrook Ca 92088 *No Site Address* Az 9.63

12 218 30 098A |Mitchell Raymond E & Debra K 308 S Hawes Rd Mesa Az 85208 *No Site Address” Az 0.77

13 218300988 |Wright Margaret J 120 N Miller St Mesa Az 85203 120 N Miller St Mesa Az 85203 0.77

14 21830097 |McCue Michael John & Judy Fae 340 S 84Th St Mesa Az 85208 340 S 84Th St Mesa Az 85208 1.36

15 218 30 096A (Hart Robert W 9275 N 3Rd St Garden City Ks 67846 *No Site Address* Az B 1.02

16 21854353 |Fitzsimmons |Walter A Jr & Joanne Stevens 8344 E Desert Trl Mesa Az 85208 8344 E Desert Trl Mesa Az 85208 ) 0.28

17 218 54354 |Nygaard Philip M & Geraldine W 8349 E Desert Trl Mesa Az 85208 8349 E Desert Trl Mesa Az 85208 0.30

18 218 53 001K MOUNT BALDY LIMITED PARTNERSHI 3303 S 40Th st Phoenix Az 85040 *No Site Address* Mesa Az 9.00

19 21854355 [Vandergrift C Robert 8347 E Desent Trl Mesa Az 85208 8347 E Desert Trl Mesa Az 85208 _0.18

20 21854356 |Boss Lydia B 8345 E Desert Trl Mesa Az 85208 8345 E Desert Trl Mesa Az 85208 018
22 21854358 |Gabert Arthur Allen & Ruth Elaine 445 S 83Rd Way Mesa Az 85208 445 S 83Rd Way Mesa Az 85208 032 i
23 21854359 |Rendant Jr. Erick J & Dorothy L 449 S 83Rd Way Mesa Az 85208 8001 E Broadway Rd #298 |Mesa Az 85208 0.26

24 21854360 |Trochelman Raymond W & Arlene B 455 S 83Rd Way Mesa Az 85208 455 S 83Rd Way Mesa Az 85208 0.21

25 21854361 |Lowe Alfred D & Bernice L 461 S 83Rd Way Mesa Az 85208 461 S 83Rd Way Mesa Az 85208 0.18

26 21854362 |[Vanzanen Elizabeth PO Box 155 Raymond Mn 56282 1501 S 83Rd St Mesa Az 85208 0.17

27 21854363 |Pahlke Newton W & Ruth A 507 S 83Rd Way Mesa Az 85208 507 S 83Rd Way Mesa Az 85208 0.15

28 218 53 001W CORP PRES BISH CHURCH JESUS CH |50 E North Temple #12Th |Salt Lake City Ut 84150 |*No Site Address* Mesa Az 3.36

29 218 54364 |Robert H Nytes 513 S 83Rd Way Mesa Az 85208 513 S 83Rd Way Mesa Az 85208 0.15

30 21854365 |Nielsen V Marie 519 S 83Rd Way Mesa Az 85208 519 S 83Rd Way Mesa Az 85208 0.15

31 21854366 {Brinkman Donna J 525 S 83Rd Way Mesa Az 85208 8001 E Broadway Rd Mesa Az 85208 0.15

32 21854367 |Borucki Sally V 531 S 83Rd Way Mesa Az 85208 8001 E Broadway Rd Mesa Az 85208 0.16

33 21854368 |[Donewald Florence Eileen 66 Dearborn Ct Lawrenceburg In 47025 [537 S 83Rd Way Mesa Az 85208 0.15

34 21854369 |(Drake Norman 543 S 83Rd Way Mesa Az 85208 543 S 83Rd Way Mesa Az 85208 0.15

35 218 53 571 SUPERSTITION POINT MESA HOMEOW {2140 E 5Th St #8 Tempe Az 85281 *No Site Address* Mesa Az 1.76

36 21854 370 MIDTOWN INVESTMENT CO 549 S 83Rd Way Mesa Az 85208 549 S 83Rd Way Mesa Az 85208 0.14

37 21854371 |Hummel Lloyd E & Alma G He 2 Box 168B Bovey Mn 55709 555 S 83Rd Way #83 Mesa Az 85208 0.15

38 21854372 |Doyle John F & Barbara E 6729 W 82Nd St Bloomington Mn 55438 |561 S 83Rd Way Mesa Az 85208 0.16

39 21854373 |Poitz Elinore 601 S 83Rd Way Mesa Az 85208 601 S 83Rd Way Mesa Az 85208 0.15

40 21854374 |Wylie Norma J 607 S 83Rd Way Mesa Az 85208 607 S 83Rd Way Mesa Az 85208 0.15

41 | 21853288 PATTERSON FARMS INC PO Box 16657 Phoenix Az 85011 661 S 86Th St MesaAz85208 |  16.23

42 21854375 |Stahlecker Myrtle A 613 S 83Rd Way Mesa Az 85208 613 S 83Rd Way Mesa Az 85208 0.14 » B
43 21854376 |Sessions James M & Roberta A 619 S 83Rd Way Mesa Az 85208 619 S 83Rd Way Mesa Az 85208 014

44 21854377 |Langbeen Patricia A 625 S 83Rd Way Mesa Az 85208 625 S 83Rd Way Mesa Az 85208 015
45 | 21854378 |Mueller Evert H & Olivia A 631 S 83Rd Way Mesa Az 85208 Mesa Az 85208 015

631 S 83Rd Way




HAWES ROAD CHANN[. ‘AR Parcel Ownership

93 2184 ELL CAP 87 SILVERIDGE 33 N Garden Av ) Clearwater Fl 33755 *No Site Address* Mesa Az 0.05

94 21865 283 ELL CAP 87 SILVERIDGE 33 N Garden Ave #3950 Clearwater Fi 33755 *No Site Address* Mesa Az 005 K

95 | 21865282 ELL CAP 87 SILVERIDGE 33N Garden Ave #950  |Clearwater F133755  |*No Site Address® Mesa Az 005
96 | 21865281 ELL CAP 87 SILVERIDGE 33N Garden Ave #950  |Clearwater FI33755  |*No Site Address® Mesa Az 0.05

97 | 21865280 ELL CAP 87 SILVERIDGE 33 N Garden Ave #950 __|Clearwater FI 33755 |*No Site Address® Mesa Az | 006
98 | 21865279 ELL CAP 87 SILVERIDGE 33N Garden Ave #950  |Clearwater FI33755  |*No Site Address* MesaAz | 007
99 | 21865278 ELL CAP 87 SILVERIDGE 33 N Garden Ave #950  |Clearwater FI33755 - |"No Site Address* Mesa Az 008
100 | 21865277 ELL CAP 87 SILVERIDGE 33N Garden Ave #950  |Clearwater FI33755  |*No Site Address® Mesa Az o010
101 21865 275 ELL CAP 87 SILVERIDGE 33 N Garden Ave #950 Clearwater Fl 33755 *No Site Address* Mesa Az 0.09 B
102 | 21865274 ELL CAP 87 SILVERIDGE 33 N Garden Ave #950  |Clearwater FI33755  |*No Site Address® Mesa Az 0.07

103 | 21865273 ELL CAP 87 SILVERIDGE 33 N Garden Ave #950  (Clearwater FI33755  [*No Site Address* Mesa Az ) 006
104 | 21865272 ELL CAP 87 SILVERIDGE 33 N Garden Ave #950  |Clearwater FI 33755 *No Site Address* Mesa Az 0.06

105 | 21865271 ELL CAP 87 SILVERIDGE 33 N Garden Ave #950  |Clearwater FI33755  |*No Site Address* Mesa Az 0.05

106 | 21865270 ELL CAP 87 SILVERIDGE 33N Garden Ave #950  |Clearwater FI33755  |*No Site Address* Mesa Az 0.05

107 | 21865269 ELL CAP 87 SILVERIDGE 33N Garden Ave #950  |Clearwater FI33755  |*No Site Address* Mesa Az 0.05

108 | 21865268 ELL CAP 87 SILVERIDGE 33N Garden Ave #950  |Clearwater F133755  |*No Site Address* Mesa Az 0.05

109 | 21865267 ELL CAP 87 SILVERIDGE 33 N Garden Ave #950  |Clearwater FI33755  |*No Site Address® Mesa Az 005
110 | 21865266 ELL CAP 87 SILVERIDGE 33N Garden Ave #950 |Clearwater F133755  |*No Site Address* Mesa Az 1 oos
1M1 218 65 265 ELL CAP 87 SILVERIDGE 33 N Garden Ave #3950 Clearwater FI 33755 *No Site Address* Mesa Az 0.05_
112 | 21865264 ELL CAP 87 SILVERIDGE 33 N Garden Ave #950  |Clearwater FI33755  |*No Site Address* Mesa Az 0.05
113 | 21865263 ELL CAP 87 SILVERIDGE 33N Garden Ave #950  |Clearwater F133755  |*No Site Address* Mesa Az 005
115 | 21865262 ELL CAP 87 SILVERIDGE 33N Garden Ave #950  |Clearwater FI133755  |*No Site Address® Mesa Az 0.05

116 | 21858 005A DIAMOND INTERCHANGE LTD PARTSH  |4600 S Mill Ave #200 Tempe Az 85282 *No Site Address® Mesa Az 21.47

117 218 65 261 ELL CAP 87 SILVERIDGE 33 N Garden Ave #3950 Clearwater Fl 33755 *No Site Address* Mesa Az 0.05

118 | 21865260 ELL CAP 87 SILVERIDGE 33 N Garden Ave #950  |Clearwater FI 33755  |*No Site Address® Mesa Az 0.05

119 | 21865259 ELL CAP 87 SILVERIDGE 33 N Garden Ave #950  |Clearwater FI33755  |*No Site Address® Mesa Az 0.05

120 | 21865258 ELL CAP 87 SILVERIDGE 33N Garden Ave #950  |Clearwater FI33755  |"No Site Address* Mesa Az 005
121 218 65 257 ELL CAP 87 SILVERIDGE 33 N Garden Ave #3950 Clearwater F| 33755 *No Site Address* Mesa Az L 0.05

122 | 21865256 ELL CAP 87 SILVERIDGE 33 N Garden Ave #950  |Clearwater FI33755  |*No Site Address* Mesa Az 005
123 218 65 255 ELL CAP 87 SILVERIDGE 33 N Garden Ave #3950 Clearwater F1 33755 *No Site Address* Mesa Az o 0.05

124 | 21865254 ELL CAP 87 SILVERIDGE 33N Garden Ave #950  |Clearwater FI33755  |*No Site Address* Mesa Az 0.05

125 218 65 253 ELL CAP 87 SILVERIDGE 33 N Garden Ave #950 Clearwater FI 33755 *No Site Address* Mesa Az 0.05

126 218 65 252 ELL CAP 87 SILVERIDGE 33 N Garden Ave #350 Clearwater Fl 33755 *No Site Address* Mesa Az 0.05

127 218 65 251 ELL CAP 87 SILVERIDGE 33 N Garden Ave #950 Clearwater Fl 33755 *No Site Address* " |Mesa Az 0.05

128 | 21865250 ELL CAP 87 SILVERIDGE 33 N Garden Ave #950  [Clearwater FI33755  |*No Site Address* Mesa Az 0.05

129 | 21857 006A ARIZONA STATE OF 206 S 17Th Ave Phoenix Az 85007 *No Site Address* Mesa Az 21.06

130 | 21858 005B ARIZONA STATE OF 206 S 17Th Ave Phoenix Az 85007 *No Site Address* Mesa Az 1853
131 | 21865249 ELL CAP 87 SILVERIDGE 33N Garden Ave #950  |Clearwater FI 33755  |*No Site Address® Mesa Az 0.05

132 218 65 248 ELL CAP 87 SILVERIDGE 33 N Garden Ave #3950 Clearwater FI 33755 *No Site Address* MesaAz 005
133 | 21865247 ELL CAP 87 SILVERIDGE 33N Garden Ave #950  |Clearwater FI33755  |*No Site Address* Mesa Az | o006
134 | 21865246 ELL CAP 87 SILVERIDGE 33 N Garden Ave #950 | Clearwater FI33755  |*No Site Address* Mesa Az o010
135 | 21865245 ELL CAP 87 SILVERIDGE 33 N Garden Ave #950  |Clearwater FI33755  |*No Site Address® Mesa Az 0.10
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46 Albinger Gail H & Darlene J 637 S 83Rd Wa, Mesa Az 85208 637 S 83Rd Way Mesa Az 85208

47 21854380 |Lapetino Anthony & Joann 643 S 83Rd Way Mesa Az 85208 643 S 83Rd Way Mesa Az 85208

48 21854381 |Howis Robert E & Gail E 649 S 83Rd Way Mesa Az 85208 649 S 83Rd Way Mesa Az 85208
50 21854382 |Kozan Stephen M & Margaret R 14484 N Forest Beach Shor¢Northport Mi 49670 655 S 83Rd Way Mesa Az 85208

51 21854384 |Granfor Julian V & Beverly M Rr 1 Box 24 Perly Mn 56574 705 S 83rd Way #83 Mesa Az 85208

52 21854385 |Swanson Marlys J 709 S 83Rd Way Mesa Az 85208 709 S 83Rd Way Mesa Az 85208

53 21854386 |Frank L Bradford 711 S 83Rd Way Mesa Az 85208 711 S 83Rd Way Mesa Az 85208

55 21854399 |Bingaman G William & Helen H 8346 E Deer Cir Mesa Az 85208 8346 E Deer Cir Mesa Az 85208

56 21854400 (Hall Luther C & Connie B 8348 E Deer Cir Mesa Az 85208 8349 E Deer Cir Mesa Az 85208

57 21854 401 |McGowan Loren F & Ruth L 8347 E Deer Cir Mesa Az 85208 8347 E Deer Cir Mesa Az 85208

59 218 54 411 |Albright Myrl Meileen E 131417Th St S Fargo Nd 58103 8354 E Pueblo Ave Mesa Az 85208

60 218 54 489 FOUNTAIN OF THE SUN COUNTRY CL {500 S 80Th St Mesa Az 85208 *No Site Address* Mesa Az

61 21862527 |Allen Jerome & Myra J 8352 E Edgewood Ave Mesa Az 85208 8352 £ Edgewood Ave Mesa Az 85208

62 21862526 |Read James F & Frances A 8355 E Edgewood Ave Mesa Az 85208 8355 E Edgewood Ave Mesa Az 85208
63 21862525 |Wendt Marie E 17505 Old Rockford Rd Plymouth Mn 55446 8349 E Edgewood Ave Mesa Az 85208
64 21862514 |Schooth Donna M 8350 E Emelita Ave Mesa Az 85208 8350 E Emelita Ave Mesa Az 85208
65 218 62513 |Barnes Claude L & Billie M PO Box 781 Raymore Mo 64083 8354 E Emelita Ave Mesa Az 85208

66 218 62512 |Garner Robert G & Sandra K 61 NW 68Th PI Ankeny la 50021 8351 E Emelita Ave Mesa Az 85208

67 218 62503 |Pinkham Cleon E & Doris M 8343 E Ebola Ave Mesa Az 85208 8348 E Ebola Ave Mesa Az 85208

68 21862502 |Sala William L & Roma J 8355 E Ebola Ave Mesa Az 85208 8355 E Ebola Ave Mesa Az 85208
69 21862501 |Mack Flute Jay & Ruth M 8351 E Ebola Ave Mesa Az 85208 8351 E Ebola Ave Mesa Az 85208

70 218 62490 |Friedl John C & Evelyn 8348 E Euclid Ave Mesa Az 85208 8348 E Euclid Ave Mesa Az 85208

7 218 62489 |Walters Ted E & Leona M 8352 E Euclid Ave Mesa Az 85208 8352 E Euclid Ave Mesa Az 85208

72 21862488 |[Bolin John O & Jeanne F 8349 E Euclid Ave Mesa Az 85208 8349 E Euclid Ave Mesa Az 85208

73 218 62477 |Iverson Frances 8344 E Fay Ave Mesa Az 85208 8344 E Fay Ave Mesa Az 85208

74 218 62476 |Taylor Doris D 8348 E Fay Ave Mesa Az 85208 8348 E Fay Ave Mesa Az 85208

75 218 62475 |Polzin Herbert E & Ruth 2414 W Avalon Rd Janesville Wi 63546 8352 E Fay Ave Mesa Az 85208

76 21862474 |Seymour Roylene A 301 S Signal Butte Rd #E32|Apache Junction Az 8522{B356 E Fay Ave Mesa Az 85208

77 218 62473 |[Green Louise M 8360 E Fay Ave Mesa Az 85208 8360 E Fay Ave Mesa Az 85208

78 21862472 |Simon Paul C & Lorraine D NS5556 Bachelors Ave Gleason Wi 54435 8364 E Fay Ave Mesa Az 85208

79 21862471 Hamre Jerome B & Shirley PO Box 107C Fertile Mn 56540 8366 E Fay Ave Mesa Az 85208

80 218 62 443 jAnderson Alvin L & Stella M 507 S 83Rd Way Mesa Az 85208 8340 E Fable Cir Mesa Az 85208

81 21862442 |Bach Estate 8344 E Fable Cir Mesa Az 85208 8344 E Fable Cir Mesa Az 85208

82 218 62 441 WESTERN NORMAN M 1200 Milner Ln Longmont Co 80503 8348 E Fable Cir Mesa Az 85208

83 21862440 |Arthur Roy Parsons 8352 E Fable Cir Mesa Az 85208 8352 E Fable Cir Mesa Az 85208

84 21862439 |Turner Alyce B & Datema Gary 8356 E Fable Cir Mesa Az 85208 8354 E Fable Cir Mesa Az 85208

85 21862438 |Mack Richard J & Patricia 2945 Farner Ct Deerfield 11 60015 8360 E Fable Cir MesaAz85208 | 0.
86 218 62437 |Besenhofer John & Carole 8364 E Fable Cir Mesa Az 85208 8364 E Fable Cir Mesa A2 85208 )
87 | 21865854 ELL CAP 87 SILVERIDGE 33 N Garden Ave #950  |Clearwater FI 33755 |*No Site Address” MesaAz |
88 | 21865289 ELL CAP 87 SILVERIDGE 33N Garden Ave #950  |Clearwater FI 33755  |*No Site Address* MesaAz
89 218 65 288 ELL CAP 87 SILVERIDGE 33 N Garden Ave #950 Clearwater Fl 33755 *No Site Address* Mesa Az o

90 21865 287 ELL CAP 87 SILVERIDGE 33 N Garden Ave #3950 Clearwater Fl 33755 *No Site Address* Mesa Az _
N 218 65 286 ELL CAP 87 SILVERIDGE 33 N Garden Ave #3950 Clearwater FI 33755 *No Site Address* MesaAz

92 218 65 285 ELL CAP 87 SILVERIDGE 33 N Garden Ave #3950 Clearwater Fl 33755 *No Site Address* Mesa Az
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= EEEER 30 1 SRR [ o CATE ™ s i o O B i 5 o T o Tere e S S
2:. THE CONTRACTOR SHALL OBTAIN AVY AND ALL PERMITS REQUIRED UMLESS OTHERWISE NOTED. INCLUDING SAFETY OF ALL PERSONS AND PROPERTY: THAT THIS REGUIREMENT S w < e P
PERMIT: ALID ANO MUST BE UPOATED IF WORK HAS NOT BEGUN WITHIN . APSLY CONTINUOUSLY AND NOT BE LIMITED TO NORMAL WORKING HOURS: AND THA P
srxg ) AvS. BOPMITS ALSD BECOME INVALTO TF THE CONTRACTOR-S TNGURANEE T APSES THZ CONTRACTOR SHALL DEFEND. INDEMNIFY AND HOD THE OWNER AND THE b = OFF-SITE SEWER
~ ENGINEER HARMLESS FROM ANY AND ALL LIABILITY, REAL OR ALLEGED. IN =
22. CONTRACTOA TQ ARRANGE FOA IRRIGATION DAY-UPS. RESETS AND REMOVALS BY OTHERS. COVNECTION WITH THE PERFORMANCE OF WORK ON THIS PROJECT. EXCESTING FOR w 5
B e T e AN A I A DA o N erYCMAYS SHALL BE IN LIABILITY ARISING FROM THE SOLE NEGLIGENCE OF THE OWNER OR THE ENGINESA. = @ SHEET INDEX
. 5 SCAPING WORK MUS® Bg INSTALLED IN ACCORDANCE W B. ANY GUESTIONS RELATIVE TO THE ACCURACY OF IMPROVEMENT INSTALLATION SHALL i
& ﬁhuwg IR I0N ST ANDAROS BOOKLET = N s NOT S RAISED SUBSEQUENT TO COMPLETION OF THE WORK UNLESS ALL SURVEY STAKES -
25. THE STREET PAVING PERMITES/CONTAACTOR IS HEREBY NOTIFIED THAT STREET PAVING WILL ARE MAINTAINED INTACT. SHOULD SUCH STAKES NOT 8E PRESENT AND VERIFIED AS w e o SHEET 3
NOT BE Al THE CITY OF MESA UNTIL ALL STREET LIGHTS. RETENTION BASINS. AND TO THEIR OAIGIN. NO CLAIM FOR ADOITIONAL COMPENSATION FOR CORFECTION SUALL ~ | ¢
LANDSCAPING IMPROVEMENTS ARE INSTALLED AND ACCEPTED ANO UNTIL POST~CONSTRUCTION SE PAESENTED TO ANY PARTY AND SUCH WORK SHALL BE ‘CORRECTED BY THE COMTRACTOA :
GEATIFICATION 1S RECEIVED BY THE CITY ENGINEER FOR AL LOTS WITHIN A SPECIFIED AT HIS EXPENSE. A~ . o i
28. THE STREET PAVING PERMITEE/CONTRACTOR IS WERESY NOTIFIED THAT IN TE EVENT THAT 8. THESE PLANS ARE NOT TO BE USED FOR CONSTRUCTION PUAPOSES UNLESS THE APPROVAL (& ENhe - MAHEE oS
= BLOCK HAS BEEN SIGNED BY THE APPROPRIATE AGENCIES. ALL WORK SHALL CONFORM TO ]
ACCEPTANCE OF STREET PAVING 1S DELAYED BY SIX (8] MONTHS OA MORE AFTER THE ot RS St 2
PAVING TS INSTALCED. THE PEF TEE/CONTAKCTOR SMALL APPLY A SEAL COAT 10, THE PAVING. A-9. ICATICNS AND STANDARD DETAILS TOGETHER WITH THE )
27, TE DIVELORER SALL PROVIOE ALL COSTAUCT ION-STAKING REGUIRED FOR THE PROGECE. " N Ay T T @ b N
’ T. . . - —
S R e N A e 05 5 s, S ST AiTiows Sfwo) e manean 40 T Dpgse
39 3 o A Al ] ) s
SHOWN ON APPROVED PLANS. ANY CHANGES SHALL BE REFLECTED ON "AS-BUILT ORAWINGS 11. THE CONTRACTOR SHALL IN ALL CASES. BEGIN SEWEALING CONSTAUCTION FROM THE w’ Y2/ SOUTHERN AVE
PROVIDED BY THE ENGINEEA. " . DOWNSTREAM MANHOLE OR SEWER STUB WHETHER EXISTING OA PROPOSED. PRIOA TO ——
29. THE ENGINEER SHALL CERTIFY THAT THE STORM WATEA RETENTION HAS SEEN PROVIOED. THE INSTALLATION OF AN SEWERLINE, CONTRACTOR SHALL EXCAVATE AND EXPOSE THE POINT' EXIST M.H. EXIST 18~ SEWERLINE
CEATIFICATION SHALL ALSO INDICATE THE ACTUAL VOLUME PROVIDED. SUCH crrxrxm.xcw
OF CONNECTION OF NEW SEWSALINE TO THE EXISTING STUB OA MANHOLE AND VERIFY
SaLL BE PROVIOED T0 BUILDING INSECTIONS WHEN THE RETENTION AREA IS TO i ELEVATION MiD COcATION. Soilh T eriey
PRIVATE PROPERTY AND TO ENGINGERING CONSTRUCTION MHEN THE RETENTION AREA 18 T0 o ot : 0 EX mo'mxnw VARY FROM THE .
BECOME CITY PROPERTY. DES! THE PLANS. THE CONTRACTOR SHALL NOTIFY THE ENGINEEA PRIOA TO CON-
30. THE ENGINEER SHALL CEATIFY THAT THE MINIMUM HOAIZONTAL AND VERTICAL SEPERATION, AS TINUING WORK.
gy, TERUIRED BY LAN OHIPGJ 5 SETVEDN UTILITIES HAS BEEN MAINTAINED. = 12. TiE COVAACTOR SHALL | NoTIEY THE SNGINERR BEFORS (e FITIINGS ARE COVERED
' BASINS TO THE CITY OF MESA UNTIL SURVEYS HAVE BEEN COMPLETED. SEWER L7y plbs Cosry
PREL. REPOAT . 13. THE ENGINEER MAKES NO REPRESENTAT GUARANT THWORK . 3
@) THESE AoUTAveNTS MUST BEFULFILLED PAION TO ACCERTANGE OF THE RETE 3 GUSTITIES OA THAT ThE EARTHONK FoR e PMTEE ﬁﬂiﬁrgﬁm TO "HE AT s TUTAL 20
A s e
T e e I o N NTION BASIN ARY NG FIELD CONDITIONS. CHANGING SOIL TYPES. ALLOWABLE CONSTALCTION e 2ere = fme Lt
3. ALL MANMOLES PER M.A.G. DETAILS MUST NECK GOWN TO USE THE STANDARD 30-INCH FRAME AND ey L /CONSTRUCTION {5 THO0S THATARE. BO HE CONTROL OF THE %sé—%g_ﬁ- < T e TOE
3 T-T0P STYLE MANHOLE CONSTRUCT T ACCEPTABLE UNLESS OTHERWISE APPAGVED 14. PRIOA TO BIDOING THE WORK. THZ CONTRACTOA SHAL. THOROUGHLY SATISFY HIM- 5™ DIA. MANHOLE 7 ) 13 | EA.
B T e G ININIRG DIvISION. TN IS o © b ar SELF AS TO THE ACTUAL CONDITIONS, EARTHWORK QUANTITIES ,IF ANY. NO CLAIM 8 STUB_AND CAP 775 = 80 | LF
34. AL LOTS SHALL PECEIVE 3/4_ WATER SERVICSS. SHALL BE MADE AGAINST THE OWNSR/OEVELOPER OA ENGINEER FUA ANY EXCESS OA 127 STUB AND CAP Iz = 15 [ (F
35] ALL LOTS SHALL RECEIVE 4° SEWER SEAVICES. DEFECIENCY THEREIN. ACTUAL OR RELATIVE. CONCRE TE_ENCASEMENT Z = alcy
= el R Lo s Mo s e e T e e e e e
UNDERGROUND E
3. e CTAACTOR SacL LOMLY HITH De ROV ISTONS FOA TAAFEIC CONTROL AN BAMNIGADINS ; {14 FRAME AND COVER ADJUSTMENT Lo 2 3 TR
AS PEA THE MARICOPA COUNTY TRAFFIC BARAICADE MAMUAL.
= PR RRESn RS MR T Sl
T ~OF=WAY ,
ESTIMATED QUANTITIES
THE QUANTITIES LISTED BOVE ARE APPROXIMATE. | THE CONTRACTOR SHALL MAKE HIS
s OWN DETERMINATION OF THE GUANTITIES AND BASE HIS BID ON HIS OWN ESTIMATE.
L PAYMENT WILL BE MADE IN ACCORDANCE WITH THE CONTRACT FOR WORK ACTUALLY
GENERAL NOTES: COMPLETED
SEWER CONSTRUCTION NOTES
SEPARATE RIGHT-OF-¥AY PERMITS ARE REQUIRED FOR AL PLELIC UTILITIES. STAEET 4>  INSTALL B SEWEALINE [LENGTH PER PROFILE)
IMPAOVEMENTS. AND RIGHT-OF-WAY LANDSCAPING. CONTACT PUBLIC WORKS SEAVICES AT B44-2231 2 TER .A.8. :
AND MCOOT AT 508-8782 FOR UNINCORPORATED AREAS g f:fﬁmws owcp;: Mn:»;u.;:sno:: t:“sm. B
AT THE TIME OF COMPLETION OF DEVELOPMENT, THE DEVELOPER'S ENGINEER SHALL PROVIOE -A.0. 5T0. OET.
AS-BUTLT CERTIFICATION 10 THE DERUTY CIT¥ ENGINEER-CONSTRUCTION THAT FATMAGE. AND @  INSTALL 4° SERVICE CONNECTION PER M.A.G. STD. DET. 440-A
RETENTION FACILITIES WERE CONSTRUCTED ACCORDING TO APPROVED PLANS AND CONFORMS TO . 8
CITY STANDARDS. SAID CERTIFICATION SHALL BE SIGNED BY THE ENGINEER AND STAMPED WITH &  INSTALL 8" PLUG PER M.A.G. STO. DET. &27
HIS PROFESSIONAL SEAL. @ INSTALL 12° SEWEALINE [LENGTH PER PROFILE)
v =
ALL PUBLIC WATER MAIN MATERIALS SHALL BE PER SECTION B10.3 OF THE M.A.G. UNIFORM Q  WSTALL 15 SEVEALUE ILEVGTH PER PROFILE) SDR 35
STANDARD SPECIFICATIONS. ALL DUCTILE IRON PIPE (D.I.P.) WATER MAINS SHALL HAVE ® INSTALL 12° PLUG PER M.A.G. STD. DET. 427
POLYETHYLENE CORROSION PROTECTION PER SEC. B10.5 OF THE M.A.G. UNIFORM STD. SPECS.
THE AEGUIRED BACKFLOW PREVENTION ASSEMBLY SHALL BE A MANUFACTURED AMD MODEL MUMBER : ’ . =
DESIGNATED IN THE CURRENT CITY OF MESA LIST OF APPROVED BACKFLOW PREVENTION ASSEMBLIES. AS_BUII 1
THE BACKFLOW PREVENTION ASSEMBLY SHALL BE TESTED AND APPRAOVED BY A CERTIFIED TECHNICIAN . FEVISION SY__1 NPROVED | OATE
OESIGNATED In THE CURFENT CITY OF MESA LIST OF APPFOVED INSPECTORS PRIOA TO THE REGUEST : saxr
FOR FINAL INSPECTION DEVELOPER: BY D saeziuddate so.25.2, - igh -engiheering corparation
" 3414 8. BTH IY‘!ET—- SUITE 8
ALL CONSTRUCTION IN MARICOPA COUNTY RIGHT-OF-WAY SHALL CONFORM TO MARICOPA COUNTY DEL_MAR DEVELOPMENT INC. PHOSIIX, ARTZONA 88040 1
DEPARTMENT OF TRANSPORTATION STANDARD PROVISIONS FOR COMNSTRUCTION OF STREET IMPROVEMENTS N T 10021088 007 1 o
OATED NOVEMBER 3. 18G3. 1802) '987-4488 BENCHMARK : T : IRETONS
PUBLIC SEWER MAIN MATERIAL 70 BE USED: V.C.P. (ALL SIZES). A.B.S. TRUSS TOP OF CURS LOCATED AT THE SGUTHWESTCORNER e OFF-SITE SEWER PLAN
(B-i2°) P.V.C. (81200 ND P.VC LINED C.P. (20°+) ARE APPROVED HAWES  AOAD AND BOUTWREN AVENG 233—11“
MATERIALS FOR' CONSTAUCTING PUBLIC SEWER MAINS evaTIa - ,233?45 TCITY OF MESA OATOM) Blye Sugke Ganter 1020084 T ullEm i?A |
ez, vonz. ;
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SEWER CONSTRUCTION NOTES PAVING CONSTRUCTION NOTES ) DETAIL NOTES:

Ll ] G 1 ABC_PER WG SPEC 707
(@ INSTALL :5° SEWEALINE (LENGTH PER PROFILE) SDR 35 ADJUST AIM AND COVER TO GRADE PER M.A.G. STD. DET. 422 : @ﬁ%‘t&f;?ﬂ.?&.'ng XK N,
CONSTRUCT S° DIAMETER MANHOLE PER M.A.G. STO. DET. 420 & 424 i §. COPACTION METHODS  AS CESCRIBED 1N NG 631.4.5

WETDLL &~ Sowak Linvg
O INSTIL miele Pox avdE. Srp. DET 427

CovrrRacrox 7 Coomomiore
Z/n/ THE Law=s Op Fovalt
RNECT Codyeacyon.

SEWER PIPE
BEDDING DETAIL

LA

STA 8+76.26

£{ — =
00%007 18" E_ > — “74<0 A =y === DETAIL NOTES & SPECIFICATIONS
1. ASTM D448, »67 CRUSHED STONE
= 100 PASSING 1° (25 0 W0 SIEVE
90-100% PASSING 3/4° €19 0 M0 SIEVE
20- 55% PASSING 3/8° ( 9.5 M) SIEVE
0- 10% PASSING 8L 60 M) SIEVE
0- 5% PASSING o8 (2.0 w0 SIEVE

. CONCRETE STRENGH SWALL BE 3,000 PSI OR GREATER
ICURED A NININUM OF 24 MOLRS)

MECHAMICAL COMPACTION OMLY PER N A6 SPEC. 601.4.8

. A} MATIVE MATERIAL AS DESCRIBED M M.A.G. 601.4.3
B AL (OWACTION DESITIES TYPE | AS DESCRIBED
INMAG. 601 ¢4
C€) COMPACTION METHODS AS DESCRIBED IN N A.G. 601.4.5

SHOLD THE CONTRACTOR EXCEED THE MAXIMUM TRENOH WIDTS
SPECIFIED, wiTHOUT WRITTEX APPROVAL OF TE DGINEER MO
CONCURRENCE 8Y THE CITY OF MESA DXGINEERING .

HE MAY BE REDUIRED 10 PROVICE. AT WIS OuM EPENSE, BEDING
ONE CLASS NIGER THA SO (V1TH (ONCRETE ENCASEENT AS

THE HIGEST BEODING! FOR THE PIPE S QIRECTED BY THE DGINER
OR CITY OF MESA INSPECTOR MO MO SEPARATE PATIENT WILL BE MADE

6 AL GROUTED RIP-RAP SHALL CONFORM TO M. A 6. SPECS. 2205
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SEWER CONSTRUCTION NOTES
(D INSTALL 15" SEWERLINE (LENGTH PER PROFILE) SDR 35

@ CONSTAUCT 5 DIAMETER MANHOLE PER M.A.G. STD. DET. 420 & 424

& wisrree 8- sonmacnis
@ ST Pl Pem A a6 6rD Oer 427

STA B+76.26

PAVING CONSTRUCTION NOTES
ADJUST AIM AND COVER TO GRADE PER M.A.G. STD. DET.

422

CorTRacrork 70 (ooROINITE
WITH THE HANES Kado
Enls Feol/ECT CONTRACTIR
(TYPICAL)

MATCH SHEET 2

CAUTION:

EXIST. WATERLINE IN THIS AREA.
CONTRACTOR TO VERIFY EXACT LOCATION
& ELEVATION PRIOR TO CONSTRUCTION.
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SEWER CONSTRUCTION NOTES
@ INSTALL 12° SEWERLINE (LENGTH PER PROFILE)

& CONSTRUCT 5° DIAMETER MANMOLE PER M.A.G. STO. DET. 420 & 424

@ INSTALL 15" SEWERLINE (LENGTH PER PROFILE) SDE =5
INSTRLL B SENSLMNE

%/Msﬂuc " LY PER AL DG 5.0 47T

STA 20+76.26

MATCH SHEET 3

}—-"_"NSS—-\

PAVING CONSTRUCTION NOTES
4] CONSTRUCT PAVEMENT SECTION AT TERMINATION TYPE "8" PEA M.A.G. STD. DET. 201
ADJUST RIM AND COVER TO GRADE PER M.A.G. STO. DET. 422

MATCH SHEET & STA 30+76.26

UNSUBE 1 VI
i CAUTION: e e 4
EXIST. WATERLINE IN THIS AREA.
CONTRACTOR TO VERIFY EXACT LOCATION
& ELEVATION PRIOR TO CONSTRUCTION.
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SEWER CONSTRUCTION NOTES PAVING CONSTRUCTION NOTES
€ INSTALL 12" SEWERLINE (LENGTH PER PROFILE) £4 CONSTRUCT PAVEMENT SECTION AT TERMINATION TYPE "B° PER M.A.G. STD. DET. 20t
@ CONSTRUCT 5° DIAMETER MANHOLE PER M.A.G. STD. DET. 420 € 424 ADJUST RIM AND COVER TO GRADE PER M.A.G. STO. DET. 422
1) INETZLL B~ “SIWER Cinde
B /nvsTdee B Plec A= sk .C. SO 477
O /wsyre /27 s Az m2.c. ap 427

PM'T. REBOVELRPME 799 S.Y. | QM '————~=
A.C. PYM'T. MATOH. TACX & JOIN

/ 1 1 |
TS/~ |SAMCUT (4" MIN) 997 L.F. EXIST.
NS A.C. PYM'T. PER M-19.4(A)
1

STA 30+76.26

O i, O
D I p——a—

—————— e s T e i e T T s e e

MATCH SHEET 4

UNSUED 1V 1DED f

> 4 =
CAUTION: ‘\bj/éﬁ%* ————7
EXIST. WATER & TELE LINE IN THIS AREA. S. HAWES  ROAD

CONTRACTOR TO VERIFY EXACT LOCATION

§ ELEVATION PRIOR TO CONSTRUCTION. PHASE 1

[ (] 120

40 . 80
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ANTITIES :
ESTIMATED QU RERRG
- APNG PURPOSES ‘ | a o
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OJECT NO. 97-69 o i ek
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GE sglc TS&V, Voive Box ond Cover 7 EHEE 3
(a7 or uEsA) 7 1816 Voive Box ond Cover, Type C HREEN
ALl A Volve, L = =1'S
27. Dt Conmacron % A o oD, ToomsiN L E A »—:-- :. Firs Hydront Compl i s § HEE
SIALL CONIORY 10 1F UOST SITECT CSTMG SCIWCE SUTTIANRY 15 wempans Remove or Relocale € { HEEEE
1 AL woRK AnD “”"m“smo SPEQTICANONS AND - Mrecy "Ismmm OF T QTY MSPECTOR PLEE |94 Sprmove Service Compiete \ < .
CURRENT UNK ORM 5'32-5 CONSTRUCNION AS rwg-!‘ré SAVE ™ “-tm°‘; 00 PM.) CONIRACTOR 9!!-1.“‘5_:‘7“_”0 ( 11 41" Woler i S EEER -
DETAILS FOR PUBLIC STION OF COVERNUENTS ANO waLs (9:00 N »m:sw" 10 RESTORE umwm e g 12 {Catch Basin MA \ = 3 MR
RICONA ASSOCH AND MATE| ALL woR 10 MarnC \ ding Apron = A -
AENOCD By M O O W, Mielo6o SECTCATON TULLY OPFw THE - AREA 3 [H3[Voley Golter including Ap = SEREEE
::5",?‘(‘:0,:0::“&:‘:: e e ALLOwED T0R 15 10 WSIAIL & TEMPORARY PLUG O / [14_| Concrate 2§'_'°'_:m Wi e R l& HEREER
AMD DETAR. 'S LereNse 28. ™ CONTRAC ® UNE TC TEST UmES 13| Sidewol Romp. Type B 3
AT THE CONTRACTOR'S Ines, " VALVE ON A STCTION OF Mew L' G WATER SYSTEMW 1 T 9 & b A<)=] 2
FOR ALL PUBLIC UL v CTNG T0 THE CISTIN ( 6 |P u-42 "/ PG AT
2 gtrasatt a/w peoun ,ﬁ'mv-w-n;g‘mwm A IOt S T e l""’"‘n"“'""o = ' [17 | Smgle Commercial o«m‘ﬂﬁh B 1
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S 28 cormreon s swy vt o e P RS St e onur s s 8500 E. SOUTHERN AVENUE o e s
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