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1.1 PROJECT OVERVIEW 
This report presents the findings and conclusions developed in the 
course of conducting a Preliminary Engineering Assessment and 
Alignment Study for Ocotillo Road extending from Greenfield Road to 
Higley Road (Study). This study was conducted for the Town of 
Gilbert (Town) and was assigned Town of Gilbert Project Number ST 
054. This study was undertaken in order to provide planning 
information to assist in developing alternatives for improvements to 
Ocotillo Road between Greenfield and Higley Roads in the Town of 
Gilbert, Arizona and to assist in identifying significant design elements 
and associated estimates of improvement costs and schedule. 

This report provides the Town of Gilbert with a planning document 
that presents information to assist the Town in decisions involving 
stakeholders along this transportation corridor such as the traveling 
public and local landowners that include the Flood Control District of 
Maricopa County (FCDMC) and the Roosevelt Water Conservation 
District (RWCD). Additionally, this report was prepared to provide 
information to assist in developing well-formed and supportable 
decisions that may affect and enhance future development and 
transportation opportunities in the Town of Gilbert. 

1.2 PROJECT LIMITS 
The project is located along the northern boundary of Section 22 and 
the southern boundary of Section 15 of Township 2 South , Range 6 
East of the Gila and Salt River Base and Meridian. The project 
corridor is shown on Figure 1.1 and is bounded by Greenfield Road 
on the west and Higley Road on the east and consists of 
approximately one mile of roadway improvements. 

1.3 PREVIOUS STUDIES 
A previous study entitled Final Report, Access Control and Corridor 
Improvement was conducted in March 2005 for Ocotillo Road 
extending from Alma School Road to Power Road (Aztec, 2005) and 
was performed from a multi-agency and regional planning 
perspective. The recommendations for the project corridor presented 
in the referenced study were considered and incorporated in the 
alternatives analysis conducted for this study. Additionally, traffic and 
accident analysis and data for the project corridor that was developed 
for the referenced study are summarized in this report. 

1.4 PURPOSE AND NEED FOR THE PROJECT 
The southeast valley, including the Town of Gilbert, has seen 
sustained growth for over four decades that has been accelerating in 
pace over the past two decades. Although development in the recent 
years has slowed considerably in response to the broader economic 
setting , continued growth is foreseen for the Town of Gilbert and 
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Figure 1.1: Project Location Map showing street classification for the project 
corridor (Town of Gilbert, 2006b) 

surrounding area in the long-term planning horizon . Growth has 
provided the southeast valley and the Town of Gilbert with continuing 
transportation challenges in the form of traffic congestion and 
development of a transportation network that provides a safe and 
efficient roadway system for residents and other users. 

The proposed extension and connection of Ocotillo Road will serve 
both local and regional transportation needs, providing a connection 
for local traffic east and west that is currently divided by the East 
Maricopa Floodway (EMF), Chandler Heights Basin, Queen Creek 
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Wash and the Roosevelt Water Conservation District's (RWCD) Main 
Canal (see Figure 1.2). On a regional level , the extension and 
connection will provide an important parallel east-west roadway to 
assist in alleviating congestion. Local community growth and long
term regional transportation needs within the project area affirm the 
need for construction of the planned improvements. Additionally, 
Ocotillo Road was anticipated to be connected through the project 
corridor with four through lanes in the Maricopa Association of 
Governments Regional Transportation Plan (MAG, 2003, Figure 9.2). 

1.5 PROJECT OBJECTIVES 
o Develop conceptual horizontal and vertical alignment alternatives 

for the project corridor connecting the existing roadway 
improvements, forming a continuous roadway alignment for 
Ocotillo Road between Greenfield Road and Higley Road . 

o Develop concepts for off-site drainage and irrigation water 
conveyance that safely and effectively direct stormwater runoff 
and irrigation water through the project corridor in a manner that 
allows existing flood control and irrigation facilities to continue 
functioning consistent with their current use and purpose. 

o Develop project corridor geomatics and topography and review 
existing regional monumentation discrepancy. 

o Review property ownership and develop stakeholder list 

o Develop an appropriate roadway cross-section. 

o Conduct preliminary geotechnical evaluation in order to provide 
supporting data for use in roadway and bridge alternative 
analysis 

o Develop drainage overview and discuss integration of the 
proposed improvements with existing flood control facilities 

o Develop inventory and preliminary mapping of existing utilities 
along with an estimate of impact to existing utilities such as 
overhead electric, water, sewer, reclaimed water lines. 

o Develop a consensus preferred alignment for further study and 
development. 

o Develop structural solutions for crossing the East Maricopa 
Floodway, the Chandler Heights Basin , and Queen Creek Wash. 

o Develop conceptual access control plan and identify median 
break locations and critical access locations. 

o Develop estimates of project cost and schedules 

o Prepare a report documenting findings and conclusions 
developed during the study 

1 
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Figure 1.2 Project Vicinity Map 
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2.1 LAND USE 

2. PROJECT SETTING 

2.2 PHYSICAL CORRIDOR 
CHARACTERISTICS 

The project corridor is oriented 
east-west and is situated in an area 
that has undergone extensive 
alteration from its natural desert 
condition. A review of regional 
topographic mapping for the site 
and surrounding area indicates the 
project corridor slopes generally to 
the west with elevations that vary 
from approximately 1 ,308 feet near 
the project intersection with 
Greenfield Road to 1 ,322 feet near 
the intersection with Higley Road 
for an average slope of 0.27% 
through the project corridor (Figure 
2.1 ). 

Existing land use surrounding the 
project corridor has historically 
consisted of a combination of 
agricultural , flood control 
conveyance, and irrigation 
conveyance interspersed with 
unused desert land and regionally 
significant watercourses. The 
project corridor is situated in an 
area that has been transitioning 
from these historical uses to 
suburban residential use consisting 
of single-family residential housing 
with ancillary roadways , open 
spaces, and other infrastructure 
typically associated with residential 
development. Recent residential 
development has occurred in areas 
available for development; 
however, much of the project 
corridor is used for irrigation or 
flood control conveyance and as 
such is not available for private 
development. 

The project corridor is situated 
immediately downstream of the 
confluence of Queen Creek Wash 
and Sonoqui Wash, two ephemeral 

Photograph 2.1 & 2.2: Top photo taken from the west bank of the EMF 
looking northeast showing the existing channel improvements with 
overhead utilities shown in the right-background also. Bottom photo taken 
from the east bank of Queen Creek Wash looking west showing the 
existing channel with overhead utilities in the right-background of the 
photograph. 

Visual reconnaissance was 
conducted for the site and 
surrounding area by Maria Brady, 
PE, Gary Brady, PE, Stephanie 
Gerlach, PE, Craig S. Bolze, PE , 
and Rob Shelley, Senior Designer, 
of Stantec. Site reconnaissance 
was undertaken to gather 
information regarding existing 
conditions, drainage patterns, 

watercourses that are significant regional drainage features and have 
undergone significant modifications in order to stabilize the 
watercourses for the purpose of flood control. In addition to these 
watercourses, the project corridor also traverses significant regional 
flood control structures consisting of the EMF and Chandler Heights 
Basin , which serve to capture and convey stormwater runoff. All of the 
land associated with these improvements in the vicinity of the project 
corridor is owned and maintained by the FCDMC. 

Irrigation for agricultural use in the vicinity of the project corridor is 
provided by the RWCD. The project corridor transects the RWCD's 
primary conveyance canal that is situated immediately west of the 
EMF. A check structure and turnout to distribution canals and piping 
are situated within the project corridor. 

CkrB Stantec 

topography, and physical 
infrastructure. 

Terrain within the project corridor has been heavily modified primarily 
in association with flood control improvements and to a lesser extent, 
irrigation infrastructure and agricultural use. 

The EMF was observed to consist of an unlined earthen channel 
trending from northeast to southwest with ancillary access roads on 
both the east and west banks (Photograph 2.1 ). An access ramp into 
the EMF was observed extending southwest into the channel from the 
east bank beginning at a location in the vicinity of the project corridor. 

Similar to the EMF, Queen Creek Wash was observed to consist of an 
unlined earthen channel trending from northeast to southwest with 
ancillary access roads on both the east and west banks (Photograph 
2.2). An access ramp into Queen Creek Wash was observed 
extending southwest into the channel from the east bank beginning at 
a location in the vicinity of the project corridor. Sonoqui Wash parallels 
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the project corridor upstream of its confluence with Queen Creek 
Wash . An outfall structure for Sonoqui Wash was observed upstream 
of the project corridor. Additionally, a grade control structure was also 
observed a short distance upstream of the Sonoqui Wash outfall, 
providing improved vertical alignment for the confluence of Queen 
Creek Wash and Sonoqui Wash . 

The existing and proposed Chandler Heights Basin facilities were 
observed and consist of an unlined detention basin with a stabilized 
weir structure situated between the west bank of Queen Creek Wash 
and the east bank of the EMF. The weir structure is situated along the 
west bank of Queen Creek Wash and allows stormwater runoff to 
enter the basin (Photograph 2.3). 

RWCD's main canal was observed to transect the project corridor, 

~· ;;: · _ ..... =- .__- - -. ' 

Figure 2. 1: USGS mapping showing the project corridor 
(USGS, 1973). 

' ·, , 
' •' 

paralleling , and adjacent to , the EMF along its west bank. The main 
canal consists of a concrete lined irrigation canal with associated 
check structures, gates, and distribution inlets. Additionally, access 
roads parallel the canal on both its east and west banks providing 
access for monitoring and maintenance (Photograph 2.4 ). 
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Photograph 2.3: Taken from the project corridor looking south at the 
existing Chandler Heights Basin. The weir structure along Queen Creek 
Wash is shown in the left-background. The foreground shows the location 
of the project corridor and the proposed Chandler Heights Basin Phase 2. 

Stantec understands that both RWCD and FCDMC plan additional 
improvements in the future associated with their facilities. FCDMC is 
planning to construct Phase 2 of the Chandler Heights Basin, which 
includes a portion of the project corridor. RWCD plans continuing 
maintenance and improvements on its facilities . Both RWCD and 
FCDMC facilities will be impacted by the proposed improvements to 
Ocotillo Road. 

In addition to flood control improvements constructed by FCDMC, 
retention basins associated with improvements constructed by private 
development were observed situated along the north and south sides 
of Ocotillo Road 
east of Queen 
Creek Wash. These 
basins serve to 
capture and hold 
stormwater runoff 
from the associated 
development and 
the developed 
portions of Ocotillo 
Road. An existing 
well site was 
observed along the 
west bank of the 
RWCD canal along 
the south side of the 
project corridor. This 
well site consists of 

Photograph 2.4: Taken from the RWCD 
Check structure looking south showing the 
existing RWCD main canal and associated 
access roads on either bank. 

a concrete well-head and does not appear to be currently in-use. No 
surficial indication of a pump was observed during the site 
reconnaissance. 

2.3 INTERSECTION IMPROVEMENTS 
The project corridor intersects two regionally significant roadways, 
Greenfield Road on the west and Higley Road on the east. These 
roadways form the extents of the study area for the project. 

~ Stantec 

The Ocotillo Road and 
Greenfield Road 
Intersection forms the 
beginning of the project 
corridor and is a 4-way 
stop intersection. The 
east quadrant has two 
through lanes 
eastbound and one 
through lane 
westbound with a 
dedicated right-turn 
lane onto northbound 
Greenfield Road . The 
north and south 
quadrants have one 
through lane 
southbound and 
northbound respectively 
with dedicated left turn 
lanes onto east and 
westbound Greenfield 
Road. The west 
quadrant has one 
through lane eastbound 
and westbound. 

Photograph 2.5: Unfinished Ocotillo 
Road just west of RWCD Main Canal 
looking west to Greenfield Road 

Photograph 2.6: Ocotillo Road and 
Banning Street looking east. 

The Ocotillo Road and Higley Road Intersection is a signalized 
intersection having two through lanes in each direction at the east 
quadrant with dedicated left-turn lane southbound onto Higley Road 
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corresponding to the Town of Gilbert minor arterial roadway section 
for Ocotillo Road extending from Greenfield Road east to its existing 
terminus near the RWCD Main Canal. The only portion that remains 
unimproved in this section is the frontage along the existing privately
owned Freeman properties, which abut the south side of the project 
corridor adjacent to the west bank of the RWCD Main Canal. 

Similarly, half-street improvements have been constructed for the 
south half of Ocotillo Road beginning at Banning Street east of the 
east bank of Queen Creek Wash extending to the intersection with 
Higley Road. The half-street section tapers to match the full 
intersection improvements at the intersection (Photographs 2.6, 2.7 & 
2.8). 

2.5 PRELIMINARY GEOTECHNICAL EVALUATION 
A preliminary geotechnical evaluation was conducted as part of this 
study in order to develop information to assist in characterizing 
subsurface soil conditions for use roadway and bridge alternative 
evaluation. The scope of services for this evaluation included a review 
of previously published geologic and engineering data, aerial 
photographs, and topographic mapping as well as a review of 
previously prepared geotechnical reports from nearby projects . The 
information developed in this report was used to formulate preliminary 
geotechnical recommendations for use as supporting information for 
this study. A report documenting the findings and conclusions of this 
evaluation was prepared and is presented in Appendix A. The results 
of the preliminary evaluation should be used for planning purposes 
only. Detailed geotechnical investigation including subsurface 
investigations, laboratory testing , and engineering analysis will need to 
be performed as part of final design activities for this project. 

and dedicated right~urn lane onto northbound Higley ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Road (Photograph 2.7 & 2.8). In the west quadrant the 
intersection is fully developed with two through lanes 
eastbound and dedicated left turn lane and right turn 
lane onto northbound and southbound Higley Road 
respectively and then tapers to a half-street section 
continuing to the west with one through lane 
westbound. Higley Road at the south and north 
quadrants has three lanes northbound and southbound 
with dedicated left turn and right turn lanes onto 
eastbound and westbound Ocotillo Road respectively. 

2.4 EXISTING ROADWAY IMPROVEMENTS 
Ocotillo Road was observed to be a discontinuous 
roadway between Greenfield Road on the west and 
Higley Road on the east. Existing improvements extend 
from Greenfield Road on the west to the east bank of 
the RWCD canal (Photograph 2.5). No road 
improvements are present from the RWCD Main Canal 
east across the EMF, Chandler Heights Basin, and 
Queen Creek Wash until Banning Street (Photograph 
2 .6). Improvements have been undertaken Photograph 2. 7 & 2.8: Top Photo - Ocotillo Road intersection with Higley Road looking south 

from Higley Road. Bottom Photo - Ocotillo Road intersection with Higley Road looking east from 
Ocotillo Road. 
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3. PROJECT GEOMATICS & LAND OWNERSHIP OVERVIEW 

3.1 GENERAL 

The Ocotillo Road Alignment Study is located along the boundary 
between sections 15 and 22, T2S, R6E, Gila and Salt River Baseline 
and Meridian (G&SR B&M). The project extends between Greenfield 
Road on the west and Higley Road on the east, although the majority 
of the project realignment is focused on the reach between the 
RWCD Canal on the west and Higley Road on the east. 

3.2 ADJACENT PROPERTY OWNERS 

A Fulton Homes 
Subdivision (Freeman 
Farms) is partially 
constructed from 
Greenfield Road to the 
RWCD on the north and 
south sides of Ocotillo 
Road (Photograph 3.1 ). 
As part of this subdivision 
platting, a road dedication 
was established and road 
improvements 
constructed. On the south 
side of Ocotillo Road , just 
west of the RWCD Main 
Canal, are two remaining 
private properties that 
abut the proposed 
Ocotillo Road project 
(Photograph 3.2). 

The RWCD Main canal 
Right-of-way creates the 
first physical boundary to 
the project on the west 
side of the proposed 
alignment. Adjacent to 
the RWCD Main Canal 
Right-of-way are a series 
of FCDMC properties 
described in greater 
detail in the following 

Photograph 3. 1 Fulton Homes Freeman Farms 
subdivision north of Ocotillo Road near 
oroiect start. 

Photograph 3.2 Looking south on Banning Street 
at Shamrock Estates south of Ocotillo Road and 
east of Queen Creek Wash. 

section . FCDMC also owns the adjacent property on the north side 
of the proposed alignment from Queen Creek Wash to Higley Road 
(Parcel 7 on Figure 3.1 ). 

~ Stantec 

Shamrock Estates Subdivision is partially constructed on the south 
side of the proposed Ocotillo Road alignment from Queen Creek 
Wash (Parcel 15 on Figure 3.1) east to Higley Road. As part of this 
subdivision platting , a half road dedication was established and road 
improvements were constructed . 

3.3 FCDMC PARCELS 

The primary land owner of the Ocotillo reach between the RWCD 
Canal and Higley Road is the Flood Control District of Maricopa 

County (FCDMC). There are approximately 15 parcels along the 
north and south sides of Ocotillo Road , which include the 
following: 

1. FCDMC 304-70-0 18B 
2. FCDMC 304-70-019 
3. FCDMC 304-70-011A 
4. FCDMC 304-77-009A 
5. FCDMC 304-70-010 
6. FCDMC 304-70-0078 
7. FCDMC 304-70-007A 
8. FCDMC 304-77-012 
9. FCDMC 304-77-011 
10. FCDMC 304-77-0058 
11. FCDMC 304-77-005E 

3.4 DUAL QUARTER CORNERS WITHIN PROJECT 
ALIGNMENT 

In addition to the number of FCDMC parcels along Ocotillo Road is 
the existence of two quarter-corners along the section line 
separating sections 15 and 22 within the roadway corridor. These 
two quarter corners, located about 75 feet apart (north to south) 
within the EMF channel, have a significant affect on the Ocotillo 
Road alignment and the configuration of parcels and other facilities 
within the corridor. The majority of the improvements west of the 
RWCD Canal appear to follow the northerly quarter-corner 
alignment, while improvements east of the RWCD Canal follow the 
southernmost quarter-corner alignment. Figure 3.1 shows the 
quarter-corner alignment. It was also noted that legal descriptions 
contained in deeds for the unplatted parcels along the section line 
are based upon metes and bounds referenced from the 
northernmost quarter-corner alignment west of the RWCD canal and 
the southernmost quarter-corner alignment east of the RWCD canal. 

12. FCDMC 304-77-0028 
13. FCDMC 304-77-005G (does 

not connect to section line) 

-ll ~-------------- ---- ---------.ill)f:EN _CREf:K_R_OAD ___ = -------- =-:.:- ===== ' ~ I .~ I 
I J' I. • ' 

14. FCDMC 304-77-0020 
15. FCDMC 304-77-013 

These parcels appear to be suitable 
for the purpose of determining the 
additional and ultimate roadway 
easement for Ocotillo Road . A strip 
easement across the currently 
described FCDMC parcels can be 
prepared as long as the easement is 
adequately and clearly connected to 
known monuments and can be 
retraceable through survey. 
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Figure 3. 1: Map of the Dual Quarter-Comers Alignment 
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Although the existence of the dual quarter-corners along Ocotillo 
Road is similarly undesirable to the multiple segmented parcel issue, 
it does not necessarily present a challenge for defining the additional 
and ultimate roadway easement for Ocotillo Road. A strip easement 
across the two quarter-corners can be prepared as long as the 
easement is adequately and clearly connected to the known 
monuments and can be retraceable through survey. 

The following recorded documents reference historical information 
found regarding the dual quarter-corner issue. Documents 1-4 
indicate the quarter-corner to be located approximately 75 feet north 
of the location shown by documents 5-7, Document 8 reports both 
locations. 

1. Weir, Mike (1978) Record of Survey Discrepancies, Book 201 
of Maps, Page 50. 

2. Allen Consulting Engineers (2005) Freeman Farms Phase 2, 
Parce/2 , Book 794, Page 46. 

3. Allen Consulting Engineers (2005) Freeman Farms Map of 
DedicationS. Greenfield and E. Ocotillo Roads, Book 797, 
Page 35. 

4 . Allen Consulting Engineers (2006) Freeman Farms, 
Greenfield and Ocotillo Roads ALTA Survey, Book 816, Page 
6. 

5. (1870) GLO Plat for Township 2 South, Range 6 East. 
6. Weckerly & Associates (1973) Roosevelt Water District 

Alignment & Rights of Way of Main Canal, Book 164, Page 
46. 

7. AMEC (2002) PLSS Subdivision Record of Survey, Maricopa 
County Geodetic Densification and Cadastral Survey, Book 
589, Page 47. 

8. CEI (2002) Results of Survey for Maricopa County Flood 
Control, Book 591 , Page 39 ( 8 has been provided as it 
documents on one sheet the monument problem; all other 
documents can be provided if required) . 
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3.5 EXISTING AND REQUIRED RIGHT-OF-WAY 
A 65-foot right-of-way has already been dedicated for the north half 
of the Ocotillo Road alignment between Greenfield Road and the 
RWCD Main Canal. A 65-foot easement was dedicated for the south 
side of Ocotillo Road from Greenfield to approximately 2500 feet 
east by the Town of Gilbert as an expansion of the existing 33-foot 
right-of-way to accommodate waterlines that were installed in 2008 . 
This right-of-way should be adequate to accommodate the future 
road alignment. However, additional right-of-way may be required for 
roadway storm water runoff depending on final drainage 
requirements . 

A 130-foot easement will be required across the RWCD Main Canal 
to accommodate the proposed road and a 130-foot easement will be 
required across the FCDMC drainage features (the EMF, Chandler 
Heights Basin and Queen Creek Wash) as well. 

A 65-foot right-of-way along the south half of Ocotillo Road enlarged 
the existing 33 ' roadway easement and was established as part of 
the platting of the Shamrock Farms Subdivision from the Queen 
Creek Wash to Higley Road. The existing 33-foot roadway easement 
on the north side of Ocotillo Road between Queen Creek Wash and 
Higley Road will need to be widened to 65 feet. FCDMC is the 
underlying fee owner for this additional roadway easement. 

Temporary construction easement will be required from RWCD and 
FCDMC between the RWCD Canal and Higley Road . Temporary 
construction easement from the private Freeman properties on the 
south side of Ocotillo Road west of RWCD will likely not be required . 
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3.6 ADDITIONAL PROJECT SURVEY ISSUES 

The following issues discuss some of the project issues already 
addressed or other survey related issues for the project: 

1. Per Bk. 2 of Road Maps, Pg . 60 , dated in January 1925, 
there is a 66' (33' each side) Roadway easement along the 
North Section line of Section 22, South Section line of 
Section 15. This is the historical roadway easement that was 
expanded from 33 ' to 65'on the south side as part of the 
Shamrock Farms Development and will be expanded by 
acquisition from FCDMC on the north side to accommodate 
the required project roadway easement. 

2. Deeds for APN's 304-77-005B, -011, -012 , -013 (FCDMC) 
describe the North boundary lines to the North Section line of 
Section 22. 

3. Recorded plats for Freeman Farms Phase 2, Parcels 1 & 2 
and Freeman Farms Phase 3, Parcels 3 & 4 , as well as 
APN's 304-77-006G & -006H parallel the Section line to the 
farthest North 1/4 corner. 

4. All the FCDMC parcels parallel the Section line to the farthest 
South 1/4 corner. 

6 



4. 

4.1 INTRODUCTION 
No traffic, accident, or level of services data or analysis was 
developed as part of this study. Currently, Ocotillo Road does not exist 
for much of the project corridor and therefore data acquisition is not 
viable. However, a previous study that encompassed the project 
corridor did develop and analyze data for the existing portions of 
Ocotillo Road. The results of this study were presented in a report 
entitled Access Control and Corridor Improvement Study, Ocotillo 
Road, Power Road to Alma School Road (Aztec, 2005) and portions 
of that report are summarized in sections 4.3 through 4.6. 

4.2 FUNCTIONAL CLASSIFICATION 
The functional classification of Ocotillo Road through the project 
corridor will be a minor arterial in accordance Town of Gilbert 
Standard Detail 22 Minor Arterial Street presented later on Figure 6.1 
(Town of Gilbert, 2006a). The functional classification of Greenfield 
Road , at the point of intersection with the proposed Ocotillo Road 
improvements, is as a minor arterial. Higley Road is currently 
classified as a Major Arterial at its point of connection at the east 
terminus of the project corridor as illustrated in Figure 1.1 (Town of 
Gilbert, 2006b ). 

4.3 ACCIDENT DATA 
Accident data was not acquired as part of this study because Ocotillo 
Road does not exist through much of the project corridor and accident 
data is not available. Additionally, the Greenfield Intersection and the 
portion of Ocotillo Road east of Greenfield were improved in 2007. 
The portion of Ocotillo Road west of the Higley Road intersection as 
well as the Higley Road intersection were recently constructed in 
2008. 

Accident data was reviewed during a previous study encompassing 
the project corridor (Aztec, 2005). In that study data collected from the 
Arizona Department of Transportation Traffic Records Section was 
reviewed for a three year period extending from January 1, 2001 to 
December 31 , 2003. The Higley Road intersection did not exist during 
this period and the Greenfield Road intersection was stop controlled 
only. The report lists eight accidents occurring at the Greenfield Road 
intersection , placing it at the lowest number of accidents for all of the 
intersections studied . 

¢£[8 Stantec 

TRAFFIC AND TRANSPORTATION 
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4.4 TRAFFIC ANALYSIS 
Traffic analysis was not conducted as part of this study because 
Ocotillo Road does not exist through much of the project corridor and 
little traffic data is available. Additionally, both the Greenfield Road 
Intersection and the portion of Ocotillo Road east of Greenfield were 
improved in 2007. The portions of Ocotillo Road west of the Higley 
Road intersection, as well as the Higley Road intersection, were 
recently constructed . Likewise, the improvements immediately east of 
the Greenfield Road intersection, similar to the Greenfield Road 
intersection itself are also recently constructed . 

year 2015 and operating at capacity for the forecast year 2025 (Aztec, 
2005). 

4.5 EXISTING CONDITIONS LEVEL OF SERVICE 

4. 7 ACCESS CONTROL 
In accordance with Town of Gilbert Standard Detail 2, Figure 4.1 
minimum spacing between access points will be 220 feet from 
centerline of driveway to centerline of driveway. Minor arterial 
roadways such as Ocotillo Road intersecting major arterials such as 
Higley Road require a raised median left turn and an auxiliary right 
turn. Additionally, Detail 2 restricts access points to no closer than 250 
feet of a minor arterial without a raised median as well (Town of 
Gilbert, 2005). 

The existing conditions analysis presented in the Aztec report was 
based on the existing intersection geometries as well as completed 
roadway segments at the time of the publication of the Aztec report 
(2005). The existing level of service for the Greenfield Road 
intersection with Ocotillo Road was Level B for both the weekday 
morning and evening peak hours. Additionally the report noted that 
the Higley Road intersection did not exist at the time of the report. The 
level of service for the project corridor was not defined 

The proposed road improvements will require maintaining access to 
two residential lots west of the RWCD Main Canal and maintenance 
roads on either side of the RWCD Main Canal , the EMF and Queen 
Creek. The maintenance road access points will require gated access 
to prevent general traffic from using the maintenance roads. 

because Ocotillo Road did not exist within the project 
corridor at the time of the study. However, the 
adjoining roadway segment extending from Val Vista 
Drive to Greenfield Road was classified as operating 
at level of service B. 

4.6 FUTURE PROJECTIONS LEVEL OF 
SERVICE 

Future projections analysis were presented for the 
year 2025 for two model scenarios, with and without 
the roadway connection that will be provided by the 
project corridor, using traffic projection numbers 
developed by the Maricopa Association of 
Governments (MAG). Additionally, forecast volumes 
for the year 2015 were developed by linearly 
interpolating the results of the analysis for 2025 
(Aztec, 2005). 

The analysis developed for 2015 and 2025 classifies 
the level of service for the project corridor and 
adjoining segments as C for both forecast years. 
Additionally, the report classifies the Greenfield Road 
intersection as operating at capacity for both forecast 
years. However, the Higley Road intersection is 
classified as operating under capacity for the forecast 

OT TO SCALE 

1. MINIMUM SPACING BETWEEN ACCESS POINTS WI LL BE 220' 
C/L TO C/L IF O<ISTING CONDITIO S MAKE 220' SPACING 
IM POSSIBLE. 165' MAY BE ACCEPTED IN SPECIAL CASES. 
SH'>REO ACCESS POINTS MAY BE REQUIRED IN SUCH CASES. 

2. PROPERTIES WITH GREATER THAN 330' FRONTAGE SHALL BE 
REQUIRED TO HAVE A TRAFFIC STUDY DONE TO 
DETERMINE IF DECELERATION LANES ARE WARRANTED. 
STACKING WILL B E DETERMINED BY TRAFFIC STUDY. 
PROPERTIES WITH GREATER THAN 11 00' FRO 'TAG[ MAY BE 
REQU IRED TO HAVE AN OPTIONAL ACCELERATION LANE. 

3 . MINOR ARTERIALS INTERS ECTION MAJOR ARTERIALS SHALL 
HAVE A RAISED MEDIAN LEFT TURN AND AN AUXI LLIARY 
RIGHT TURN LANE 

4 . THERE WILL BE NO ACCESS POINTS WITH 220' C/L T\) C/L 
OF AN INTERSECTION WITH A MAJOR ARTERIAL OR 250 OF 
A Y OTHER ROADWAY UNLESS A PROTECTIVE RAISED MEDIAN 
IS PROVIDED. IN WHICH CAS E THE DISTANCE MY BE 220' 

5. OPPOSING ACCESS POINTS SHALL EITHER BE ALIGNED OR 
OFFSET BY 220' TO AVOID TURNI G MOVEME T CONFLICTS. 
IF EXISTING CONDITIONS MAKE EITHER OF THE TWO OPTIONS 
IMPOSSIBLE, THE ACC ESS POINTS MAY BE CENTEREC 
BETWEE THE EXISTING ACCESS PO INTS. 

-:-J 'J'-- 12 - ,. 

2 WAY 2 WAY WITH 
2 EGRESS LANES 

TOW I OF GILBERT ACC ESS POINTS ON REVISED 1 /2005 
STANDARD DETAIL MINOR ARTERIALS 

Figure 4.1: Town Of Gilbert Standard Detail for Access Control on Minor Arterials 

DETAIL NO. 

2 
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5. ALTERNATIVES DEVELOPMENT 

5.1 CONCEPTUAL ALTERNATIVES DEVELOPMENT 

A principal focus for this study was to develop and evaluate 
proposed horizontal alignments for Ocotillo Road that would form a 
continuous roadway section from Greenfield Road on the west to 
Higley Road on the east. Two section quarter corners located 
approximately 75 feet from each other, north to south , cause the 
existing improvements for the west section of Ocotillo Road , west of 
the RWCD canal to skew to the north of the existing roadway 
improvements east of Queen Creek Wash (see Figure 3.1 ). No 
roadway section currently exists between the RWCD main canal and 
Queen Creek Wash. Connecting these two existing roadway 
alignments was a principal focus of this study. 

Several Factors along the proposed alignment affect the desirability of 
each alignment studied . These factors include: 

0 

0 

0 

0 

0 

0 

Connecting to the existing roadway improvements 

Resolving the existing alignment issues associated with the two 
section quarter corners 

Reducing or eliminating impacts to private property owners 
(Kelly/Meghan Freeman, Wayne/Helen Freeman, Freeman 
Farms Subdivision and Shamrock Farms Subdivision) 

Reducing or eliminating impacts to RWCD existing structures 

Maintaining adequate access to existing RWCD features 

Seven conceptual alignments were reviewed as part of the study 
along with a no-build alternative. Two of the conceptual alignments 
had been developed during previous studies; alignment 7 was 
developed as part of the Access Control and Corridor Improvement 
Study, Ocotillo Road, Power Road to Alma School Road (Aztec, 
2005) and alignment 1 had been developed to provide information 
for use in the design of proposed waterlines for the Town of Gilbert 
and City of Chandler in 2007. The remaining alignments 2, 3, 4, 5, 
and 6 were developed as part of this study. Centerlines of these 
alternatives are presented on Figure 5.1 on the following page. 

Table 5.1 Alternatives Matrix was prepared to evaluate the non
monetary factors associated with each alignment. Scoring from 1 to 3 
was attached to each factor for each alignment option . A score of 1 
represents the least impact or best option for that factor and a 3 
represents the most impact or worst option for that factor. 

5.2 CONCEPTUAL ALTERNATIVES EVALUATION 

If the no-build alternative was selected, Ocotillo Road would remain 
discontinuous between Greenfield Road and Higley Road . Future 
development in the surrounding areas is anticipated to continue and 
Ocotillo Road will provide an important transportation corridor 
supporting continued development. This alternative was eliminated 
from further consideration because it does not satisfy the project 
objectives or the long-term need to improve the operational and 
safety characteristics of the local and regional roadway system. 

Maintaining adequate access 
to the existing FCDMC EMF 
and Queen Creek Wash 

Table 5.1 : Alternative Matrix (Lowest Total Score Represents Best Non-Monetary Benefit) 

o Accommodating the 
proposed future expansion of 
the Chandler Heights Basin 

0 

0 

Reducing or accommodating 
the existing utility features 
(SRP 69kV line along the 
north side of proposed 
alignment, Town of Gilbert 
waterline, sewer line and 
reuse line, and City of 
Chandler waterline) 

Reducing Right-of-way Costs 
and/or reducing difficulty in 
acquiring Right-of-way 
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The alignment presented in the Aztec study recommends a bridge 
extending from the west bank of the RWCD canal and continuously 
bridging the RWCD canal , EMF, Chandler Heights Basin, Queen 
Creek Wash and ending at the east bank of Queen Creek Wash. 
The total length of the proposed bridge was approximately 2,200 
feet. This alignment is located significantly further south of the 
section line than the other alignment developed for this study. This 
alignment would reduce the impact to the RWCD structures and the 
SRP 69 kV power poles; however, it significantly impacts the 
southern private property owners from Greenfield Road to the 
RWCD and from Queen Creek Wash to Higley Road. In addition , 
improvements undertaken by Freeman Farms, Shamrock Estates , 
and at the Higley Road-Ocotillo Road intersection subsequent to the 
issuance of the corridor study do not conform to this alignment. This 
alternative subsequently had the highest score and was eliminated 
from further consideration . 

The remaining six alternatives were based on an alignment along the 
section line, box culverts for the RWCD canal and the Chandler 
Heights Basin and shorter bridges over the EMF and Queen Creek 
Wash . 
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As previously mentioned , existing improvements for Ocotillo Road 
immediately west of Higley Road are offset south of the existing 
improvements immediately east of Greenfield Road. This offset 
serves to facilitate the outfall of Sonoqui Wash into Queen Creek 
Wash and also results from an offset in section lines due to a 
discrepancy in section corners. Each horizontal alignment alternative 
considered for this study connected these existing improvements 
and resolves the two existing alignments using a reverse curve 
separated by a tangent section ; however, the affect on key corridor 
stakeholders and roadway design characteristics varied widely. The 
results of the initial alternatives review are presented in the 
Alternatives Matrix (Table 5.1 ). 

All conceptual alignment alternatives were presented to the Town of 
Gilbert in a meeting on September 15, 2008. After discussion , 
alternatives 2, 3 and 5 were selected for additional development and 
evaluation. 

Greater detail for these alternatives and prel iminary cost estimates 
were prepared for each of these alternatives and a second review 
meeting was held with the Town of Gilbert on October 24 , 2008. The 
preliminary cost estimates found that alternatives 2, 3 and 5 were 
nearly the same cost; however, alternative 2 was slightly more 
expensive than the other two because of the additional FCDMC 
ROW that will be required . The offsetting value of this alternative is 
the reduced impact to the private Freeman properties located just 
west of the RWCD Main Canal and south of the proposed 
alignments. The impact to the RWCD features is essentially the 
same for all three alternatives. Alternative 2 represented the least 
impact to the FCDMC features due to improved maintenance access 
with Alternative 2 vertical and horizontal geometry. After review of 
the matrix, the vertical and horizontal alignment and preliminary 
costs, Alternative 2 was selected as the preferred alternative . 

The preferred alternative was then detailed further and presented to 
FCDMC in meetings on January 7, 2009 and February 19, 2009. 
Continued development of this alignment has proceeded through the 
remainder of the study. The preferred alternative horizontal 
alignment is presented on the Roadway Plan and Profile Drawings 
(Appendix G: 1 through 16). 

~is Stantec 

5.3 PREFERRED ALTERNATIVE 
Key measures used in evaluating the proposed alignments consisted 
of the following: 

• Geometries: Use of applicable geometric design criteria , 
Town of Gilbert Guidelines, connection to existing 
improvements to Ocotillo Road 

• Impacts to adjacent landowners: Impacts to existing 
improvements such as check structures (RWCD), access 
roads, driveways, use of property. 

• Utilities: Impacts to existing overhead and underground 
utilities: Relocation of utilities, decreased access . 

• Right-of-way: Amount of right-of-way required for the 
roadway configuration from abutting property owners. 

After evaluation by the project team, Alternative 2 was chosen as the 
preferred alternative. The preferred alternative is shown on the 
Roadway Plan and Profile Drawings (Appendix G: 1 through 16). 
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6.1 INTRODUCTION 

The proposed improvements for Ocotillo Road will serve to improve 
both local and regional surface transportation facilities. Rapid 
development in the southeast valley, and particularly the Town of 
Gilbert, has resulted in increasing demands on the Ocotillo Road 
transportation corridor. Discontinuous development occurring 
throughout the project corridor has resulted in widely disparate 
roadway improvements along Ocotillo Road; a condition that this 
project will serve to remedy by constructing a continuous roadway 
section to support growth and provide sufficient capacity and 
infrastructure for a safe and efficient facility. 

Analysis and recommendations developed during this study are 
focused on providing the basis for future improvements for Ocotillo 
Road. Additionally, the information developed in this study may be 
used to assist the Town of Gilbert in evaluating planning and design 
decisions for Flood Control District of Maricopa County 
improvements to Chandler Heights Basin as well as ancillary 
development on other adjacent parcels. All of the design elements of 
the preferred alternative for the proposed Ocotillo Road extension 
and bridged crossings of the East Maricopa Floodway (EMF) and 
Queen Creek Wash are anticipated to meet AASHTO and the Town 
of Gilbert guidelines and standards. No significant design exceptions 
are anticipated at this time. 

6.2 ROADWAY TYPICAL SECTION 

6. 

As shown on Figure 1.1 , the typical roadway section for this segment 
of Ocotillo Road is defined in the Town of Gilbert Street Circulation 
Map as a Minor Arterial (Town of Gilbert, 2006b). A minor arterial is 
composed of two travel lanes and a bike lane in each direction 
separated by a striped median (Figure 6.1 ). Additionally, this section 
includes a detached sidewalk on each side of the roadway. 

The proposed roadway typical section was modified following an 
Alternatives Review Meeting with the Town of Gilbert on October 24 , 
2008. At this meeting the project team concluded that the roadway 
section should be narrowed for the portion of roadway extending 
from the west approach to the bridge over the EMF through 
Chandler Heights Basin to the east bridge approach over Queen 
Creek Wash . The modifications consisted of reducing the striped 
median section to 4 feet and adding a raised concrete median to 
control access. Additionally , sidewalk at the bridge was placed 
adjacent to the curb. The reduction in roadway width was undertaken 
to reduce bridge and roadway costs , reduce right-of-way acquisition 
and associated costs , and to reduce impacts to the Chandler Heights 
Basin stormwater storage volume and control access. The modified 
sections are presented in Figure 6.1 (Top). 

Vi~ Stantec 

ROADWAY DESIGN FEATURES 

6.3 DESIGN CONTROLS 

The design controls for this study were developed using the Town of 
Gilbert Engineering Standards and Standard Details (Town of 
Gilbert, 2005), the American Association of State Highways and 
Transportation Officials (AASHTO), A Policy on Geometric Design of 
Highways and Streets (AASHTO, 2004). The roadway design criteria 
for this study are summarized in Table 
6.1 . 

6.4 HORIZONTAL ALIGNMENT 

The final horizontal alignment developed 
for this study was evaluated with respect 
to the design criteria presented in Table 
6.1 on the following page and was 
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the proposed ultimate configuration of Chandler Heights Basin. The 
conceptual vertical alignment prepared for this study is presented on 
the Roadway Plan and Profile Drawings (Appendix G: 1 through 16). 

The conceptual vertical alignment is shown with minimum 
clearances over the EMF and Queen Creek Wash (Table 6.1) In 
order to assist in minimizing embankment fill through the Chandler 

40" R/ W *!:1 or ( 40' R/W -=k 
JO.O' 8/C JO.O' 8/C ~ J" MIN. 

I 
6 ' S/W 

I . 

based on the preferred alternative 
selected during the alternatives 
evaluation conducted for this study. 
Horizontal geometries were prepared 
using base mapping developed from 
survey information collected and 
integrated during this study and from 
previous design activities conducted by 
Stantec for the Town of Gilbert. 

TYPICAL SECnON MOD/RED SECnON 

Because of the dual quarter corners 
(see Section 3, Project Geomatics and 
Land Ownership Overview for complete 
discussion); the horizontal alignment for 
the west section of Ocotillo Road west of 
the RWCD canal is situated north of the 
existing alignment for the portion of 
Ocotillo Road east of Queen Creek 
Wash . Two curves separated by a 
tangent section were used to transition 
from the north alignment to the southern 
alignment. Curve and tangent 
information is shown on the Roadway 
Plan and Profile Drawings (Appendix G: 
1 through 16). 

6.5 VERTICAL ALIGNMENT 

The vertical alignment developed for this 
study is controlled by the criteria 
presented in Table 6.1 for bridge 
clearances, minimum and maximum 
roadway grades, roadway 
superelevation , existing land use and 
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Figure 6.1: Town of Gilbert typical section and modified bridge section of Ocotillo Road (Town of Gilbert, 2006a) 
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Heights Basin and to maximize sight distance in the area of the 
vertical curves over each of these features . Sight distances in these 
areas are an important design consideration because each crest 
vertical curve is followed by a horizontal curve. Final design activities 
should evaluate sight distances carefully to ensure that the crest 
vertical curve does not hinder the driver's view of the horizontal 
curve . Final design activities should work to maximize the sight 
distance to this point of curvature in the horizontal alignment. 
Stopping sight distance was evaluated for the proposed vertical 
alignment in accordance with AASHTO (AASHTO, 2004) criteria and 
the associated design speed (Table 6.1 ). 

The portion of Ocotillo Road that traverses the Chandler Heights 
Basin is presently anticipated to be in an embankment condition 
situated above the basin bottom at elevation differences exceeding 
12 feet. Elevation differences between the roadway surface and the 
bottom of the basin could vary from a minimum of 10 feet to 20 feet. 
Final roadway design will need to examine the embankment heights 
and their associated fill-slopes carefully in order to maintain clear 
zone vehicle recovery areas. The roadway prism will impact the 
capacity of Chandler Heights Basin and careful attention will need to 
be given to minimizing the embankment fill material while 
maintaining appropriate roadway recovery areas and clear zones for 
vehicles that may leave the roadway. 

For the purpose of this study the minimum recoverable fill slopes 
were used for the purpose of estimating earthwork and impact to the 
capacity of Chandler Heights Basin (Table 6.1 ). Recoverable slopes 
are all embankment slopes 4:1 (H:V) or flatter (AASHTO, 2004) that 
are relatively smooth and traversable so that motorists can generally 
stop their vehicles or slow them down enough to recover and return 
to the roadway. Fixed obstacles such as culvert headwalls or other 
barriers should be kept free of the clear zone. Appropriate recovery 
areas for Ocotillo Road should extend 20 feet to 40 feet (depending 
on final cross-section and embankment slope geometry) from the 
outside travel lane to the edge of a recoverable slope. Elevation 
differences between the roadway and the basin bottom are 
significant and consideration should be given in final design to 
extend the clear zone beyond the toe of slope with a clear run-out 
area at the base and/or flattening all or portions of the embankment 
slope to increase the ability for vehicles that leave the roadway to 
recover. Guardrails may be used to shield motorists from hazards for 
areas that do not provide adequate recovery slopes and clear zones 
during final design of the roadway (AASHTO, 2004). 

6.6 RIGHT-OF-WAY 

6.6.1 Existing 
There is no existing right-of-way for the majority of the project 
corridor. Half street right-of-way has been dedicated for the portion 
of the project corridor abutting Shamrock Farms and Freeman 
Farms. Additionally, there is an existing 66-foot wide roadway 
easement that extends across parcels that are owned by the 

¢{~ Stantec 

Table 6. 1: Design Criteria Summary 

Description Design Criteria 

Design Speed 55 mph 

Minimum Freeboard (Low Bridge 
Chord to Calculated Water Surface 2 feet 
Elevation) 

Minimum Clearance from Low Bridge 
13.5 feet 

ChordtoChanneiBottom 

Maximum Roadway Grade 3% 

Minimum Roadway Grade 0.25% 

Stopping Sight Distance 500 feet 

Minimum Curve Radius (Without 
1,200 feet 

Superelevation) 

Lane Width (Travel Lane) 11 feet 

Lane Width (Bicycle Lane) 5.5 feet 

Superelevation (Maximum) 0.04 ft/ft 

Fill Slopes 4:1 (H:V) 

Hazards and Nuisances to PedestrianNehicular Traffic 
Pedestrian Traffic Bridge Barrier 

Calculated 1 00-yr Water Surface 
1 ,310.65 feet 

Elevation - Queen Creek Wash 

Calculated 1 00-yr Water Surface 
1,306.01 feet 

Elevation - EMF 

Design Water Surface Elevation -
1 ,308.12 feet 

Chandler Heights Basin 

FCDMC; however, significant portions of the preferred alternative 
alignment are situated outside of the roadway easement. Existing 
right-of-way and parcel owners are shown on Roadway Plan and 
Profile Drawings (Appendix G: 1 through 16). Additionally , there are 
existing easements for utilities including overhead electric, water 
lines, reuse water lines and sewer lines. These utilities are discussed 
further in Section 9 and shown on Figure 9.1 the Roadway Plan and 
Profile Drawings (Appendix G: 1 through 16). 

6.6.2 Proposed 

Ocotillo Road Alignment Study Report 
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Right-of-way or roadway easements for the proposed roadway 
alignment will need to be acquired from four distinct property owners 
through the corridor. Estimates for right-of-way to be acquired were 
developed for this study using the typical section for a minor arterial 
roadway as illustrated in Figure 6.1. Additionally, estimates for right
of-way to be acquired were also developed based on the modified 
roadway section present in Figure 6.1. These estimates, listed by 
property owner, are presented in Table 6.2 below. 

The segment of Ocotillo Road traversing the Chandler Heights basin 
has a vertical alignment positioning the roadway significantly above 
the proposed elevation of the basin bottom and high water elevation 
for the basin . Because of this, the roadway will be in an embankment 
condition with respect to the basin . The embankment slope for this 
portion of the roadway will extend outside of the right-of-way. Slope 
easements and maintenance and access easements may be 
required in order to maintain fill slopes in this area . 

Table 6.2: Right-of-Way Requirements 

Roadway Section Right-of-Way (sq ft) 
Owner 

Standard Modified 

Freeman 304-77-006G 9,291 ---

Freeman 304-77 -006H 14,030 ---

RWCD 19,294 ---

FCDMC 180,304 124,645 

6.6.3 Earthwork 
Earthwork estimates were developed using AutoCAD Civil 3D 
software. An existing and proposed surface model was developed 
using field survey data collected for this project and proposed 
horizontal and vertical alignments for the preferred alternative. 
Earthwork estimates for construction of Ocotillo Road are closely tied 
to the next phase of construction for Chandler Heights Basin. The 
preferred roadway alignment is situated within a portion of Chandler 
Heights Basin that has not been constructed . The vertical alignment 
for Ocotillo Road presented in this report was developed to 
correspond to the ultimate improvements for this basin . 
Consequently, much of the roadway alignment is situated below 
existing ground surface that is expected to be modified during the 
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construction of the remaining phase of Chandler Heights Basin. 
Should the roadway be constructed prior to the improvements for 
Chandler Heights Basin, the project will generate significant amounts 
of excess material that will need to be removed from the project. 
Stantec estimates that for the roadway itself, the material will roughly 
balance based on current existing conditions, requiring an estimated 
250 cubic yards of fill to construct. 

Should improvements to portions of Chandler Heights Basin be 
constructed concurrently with the roadway improvements this 
quantity of fill material will decrease commensurate with the quantity 
of excavation associated with the basin improvements undertaken 
for that phase. Should the construction of Chandler Heights Basin be 
undertaken prior to roadway improvements, Stantec estimates that 
the construction of the roadway will require over 90,000 cubic yards 
of fill to be placed in Chandler Heights Basin in order to construct the 
roadway. For that reason, the project team recommends that 
roadway improvements undertaken by the Town be closely 
coordinated with Chandler Heights Basin improvements undertaken 
by FCDMC and vice versa. 

6.7 CHANDLER HEIGHTS BASIN INTEGRATION 
Preliminary coordination between FCDMC and the Town of Gilbert 
has been undertaken to coordinate improvements to both Chandler 
Heights Basin and Ocotillo Road to ensure that improvements to 
both of these facilities are coordinated in order to reduce costs and 
ensure that both projects are constructible. In order to provide data 
to assist in assessing the impact of the proposed roadway 
improvements on the capacity of Chandler Heights Basin earthwork 
calculations were undertaken using the proposed basin and roadway 
configurations. Stantec estimates that the roadway embankment will 
reduce basin capacity by approximately 40 acre-feet using the 
design information developed for this study. 

6.8 CONSTRUCTABILITY AND TRAFFIC CONTROL 
The Stantec project team evaluated the preferred alignment in order 
to provide information for assessing constructability and traffic 
control. Key constructability issues identified are tied to RWCD 
irrigation facilities and the construction of all or a portion of the next 
phase of Chandler Heights Basin. The proposed improvements 
contained in the preferred alignment will impact existing RWCD 
distribution canal , check structure, and turn-outs. Coordination with 
RWCD with respect to design and construction will be necessary to 
facilitate timely design and construction schedules that wi ll 
coordinate with scheduled canal dry-up times . 

Similarly, close coordination with FCDMC will be necessary during 
design and construction phases for th is project because the 
preferred alignment crosses EMF, Queen Creek Wash , and 
Chandler Heights Basin. FCDMC is the largest landowner along the 
project corridor and the proposed improvements will have a 
significant impact on FCDMC facilities , land ownership, and access. 
Early identification of staging areas during construction and close 
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coordination to maintain access to FCDMC and RWCD facilities as 
well as private property along the corridor will be a key 
consideration. 

Construction schedules will be dependent on the final scope of 
work, particularly with respect to improvements to Chandler Heights 
Basin. Generally, bridge construction for pre-stressed concrete 
girder superstructures will be on the order of 6 to 8 months. Bridges 
and roadway construction can be undertaken concurrently. Total 
construction time is estimated to be 16 to 24 months. 

Since there is no existing roadway for the majority of the project 
corridor traffic control will not be needed for much of the 
construction with the exception of the areas at the east and west 
terminus of the project and the Higley Road intersection. If 
significant construction activities result in disrupting traffic they are 
to be performed during off-peak hours. Final design should consider 
measures to minimize the duration and disruption of construction. 
Traffic control plans should be prepared during final design and 
maintained for the duration of construction activities. 

6.9 INTERSECTIONS AND ACCESS TO FACILITIES 
The project corridor is situated between Greenfield Road , a minor 
arterial, on the West and Higley Road , a major arterial , on the east. 
The project corridor will connect to the existing improvements east 
and west of these intersections respectively and no modifications to 
these intersections are anticipated in connection with the 
improvements undertaken as part of this project. Additionally, two 
other intersections abut the project corridor providing access to 
single-family residential subdivisions . These intersections are 
Freeman Farms Road , immediately west of the beginning of project 
and Banning Street, near the east terminus of the project (see 
Appendix G). Each of these intersections are unchannelized T
intersections providing access to Freeman Farms and Shamrock 
Estates respectively. 

The horizontal geometries developed for this project do not 
necessitate any modifications to the existing improvements for these 
intersections. However, the turning movements onto south-bound 
Banning Street from east-bound Ocotillo Road will occur 
approximately 300 feet east of the crest of the vertical curve on the 
Ocotillo Road bridge over Queen Creek Wash . Due to the proximity 
of this turning movement to the crest vertical curve, consideration 
may be given to the addition of a dedicated right-turn lane during 
final design activities. The addition of a right-tu rn lane would impact 
the existing curb, gutter, pavement, street light, sidewalk, and 
sidewalk ramps at this location; however, a dedicated right-turn lane 
would assist in protecting traffic turning onto south-bound Banning 
Street from east-bound Ocotillo Road. 

In addition to the intersections noted above access will be provided 
to FCDMC and RWCD facilities from Ocotillo Road . Access 
driveways and median breaks will be provided prior to each bridge 
approach and will consist of a paved turnout with appropriate grading 
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Photograph 6.1: Taken from RWCD access road looking north at Pecos Road. 
The RWCD canal is in the foreground with the EMF and the Pecos Road bridge 
across the EMF in the upper right corner. Access to RWCD and the west bank 
of the EMF is provided via driveways extending from Pecos Road that are 
visible in the central portion of the photograph. Stantec understands that similar 
access will be provided to the RWCD and FCDMC facilities during final design 
activities. 

to provide access to maintenance roads abutting faculties. Access 
locations typical fall adjacent to the bridge approach the proposed 
roadway is elevated above the adjacent ground . This dissimilar 
elevation between the proposed roadway and the access roads for 
these facilities will necessitate grading to be undertaken on the 
access roadways to provide a smooth transition . Photograph 6.1 
shows a typical configuration where the RWCD canal and FCDMC 
EMF facility are immediately adjacent and the transition from the 
bridge approach to the existing access roads is visible in the 
photograph. A shared driveway between the EMF and the canal 
provides access to both. Driveways and access points are shown in 
Appendix G - Roadway Plan and Profile drawings (1 of 16) at end of 
report. 

6.10 PAVEMENT DESIGN 
Pavement design was not evaluated with location specific materials 
testing. The pavement section presented in Figure 6.2 was used for 
estimating purposes and taken from the Town of Gilbert standard 
detail for minor arterial street section in Figure 6.1 (Town of Gilbert, 
2006a). Pavement design and coordination with the Town of Gilbert 
will be required during final design activities in order to develop a 
final design pavement section. 

1 1/2" A- 12.5 MM AC MIX 

Figure 6.2: Pavement Structural Section for Ocotillo Road 
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7. BRIDGE STRUCTURAL CONFIGURATION 

7.1 EAST MARICOPA FLOODWAY BRIDGE 

7 .1.1 Bridge Geometry 
Ocotillo Road over the EMF is symmetrical in section about its 
construction centerline. The construction centerline is not concurrent 
with the section line. Both the eastbound and westbound roadways 
consist of two 11 '-0" through lanes, one 5'-6" bike lane, and one 6'-6" 
raised sidewalk with 1 '-0" wide Combination Pedestrian- Traffic 
Bridge Railing (parapet) . A 4'-0" wide raised median separates 
eastbound and westbound. The resulting out-to-out superstructure 
width is 74'-0" (Figure 7.1). 

The Ocotillo Road horizontal alignment is on a tangent through the 
EMF crossing and the roadway is sloped away from the construction 
centerline at 0.025 ft/ft . The alignment crosses the EMF construction 
centerline at a skew angle of 3r38'54" right. The Ocotillo Road 
profile consists of a crest vertical curve through the EMF channel. 
Using the proposed Ocotillo Road profile will provide a minimum of 
13'-6" clearance from the low chord of the bridge to the channel floor 
and 6' -6" to the 1 00-year High Water Elevation used for this study 
(Table 6.1 ). The structure has a total length of 358'-2W' that consists 
of three spans of 116'-8". This configuration in the ultimate condition 
allows for minimal disturbance within the channel. 

7.1.2 Bridge Superstructure 
Several bridge superstructures were evaluated : 

• Pre-cast, prestressed, concrete AASHTO girders 
• Cast-in-place , post-tensioned concrete box girders 
• Pre-cast, prestressed box beams 

A superstructure utilizing precast, prestressed, concrete AASHTO 
girders is most feasible for this site due to historically lower costs 
than cast-in-place, post-tensioned concrete box girder structures 
built on falsework over active washes. In addition , a precast, 
prestressed box beam superstructure is not recommended due the 
construction problems associated with skewed beam bridges with 
skews greater than 30 degrees. 

7.1.3 Bridge Substructure 
Abutments: A stub abutment cap supported by drilled shafts is most 
feasible at this location due to low allowable bearing capacity for 
spread footing foundations and better performance in locations 
where scour will occur. Shallow spread footings may be considered if 
scour can be prevented at the abutments and if allowable bearing 
pressures of four ksf or more are presented in the final geotechnical 
investigation foundations report. 
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Piers: A dropped pier cap supported by columns on drilled shafts is 
most feasible for supporting the AASHTO girder superstructure. 
Drilled shafts are most feasible at this location due to low allowable 
bearing capacity for spread footing foundations and better 
performance in locations where scour will occur. Piers will be located 
at two locations within the EMF and will be oriented parallel to the 
flow. Four 4-foot diameter pier columns supported by five-foot 
diameter drilled shafts will be used at each pier and will be sized to 
accommodate the dead and live loads acting on the superstructure. 

7.1.4 Constructability 
The length and weight of the girders is not excessive therefore 
special hauling vehicles will not be required. The contractor will be 
able to haul the girders with standard vehicles and should not have 
any difficulties accessing the bridge site. Overhead power lines, 
which are discussed further in the following section, will hamper the 
placement of the girders. Drilled shaft and column cages can be 
fabricated on site and then set into place with cranes. As falsework is 
not being used for the superstructure, the overall disturbance to the 
wash will be limited to substructure construction and girder erection. 
Steel stay-in-place deck forms are not recommended because they 
prevent inspection of the underside of the bridge deck, increase the 
volume of deck concrete and thus increase the load on the girders . 

7.1.5 Utilities 
An existing 69 kV overhead power line is located in the middle on the 
west side of the EMF bridge structure and continues to the bottom of 
the southeast side of the EMF bridge structure. The 69 kV power line 
should be relocated to north of the EMF bridge to allow proper 
clearances with the existing utilities located on the south side of the 
bridge. See Photograph 
7.1 for a typical finished 
construction project that 
includes a bridge over the 
EMF SRP 69 kV power 
lines and RWCD Main 
Canal. 

There is an existing 
underground 18-inch 
reclaimed waterline and a 
33-inch sewer line that 
runs along the south side 
of the EMF bridge; 
however, these lines do 
not conflict with the 
structure and relocation 

Photograph 7.1: Typical bridge, 69 kV 
power pole, canal, and roadway 

would not be required . There are also 24- and 36-inch underground 
waterlines that run along the south side of the structure. These lines 
will not conflict with the roadway and bridge structure. Conduits for 
overdeck lighting will be required in the structure and will most likely 
be located within the sidewalk or parapet. Utility sleeves and 
conduits will be incorporated into the bridge decks to accommodate 
potential future utility installation. The structure is not anticipated to 
support underdeck lighting. 

7 .1.6 Recommendation for Bridge Type Selection 
A superstructure utilizing precast, prestressed , concrete AASHTO 
girders supported by stub abutments on drilled shafts and dropped 
pier caps supported by columns on drilled shafts is recommended for 
this site based on better performance at waterways, distinct 
construction advantages, total cost, geotechnical parameters, 
vertical profile, clearance requirements and aesthetic considerations. 

7.2 QUEEN CREEK WASH 

7 .2.1 Bridge Geometry 
Ocotillo Road over Queen Creek Wash is symmetrical in section 
about its construction centerline. The construction centerline is not 
concurrent with the section line. Both the eastbound and westbound 
roadways consist of two 11 '-0" through lanes, one 5'-6" bike lane, 
and one 6'-6" raised sidewalk with 1 '-0" wide Combination 
Pedestrian- Traffic Bridge Railing (parapet) . A 4'-0" wide raised 
median separates eastbound and westbound . The resulting out- to
out superstructure width is 7 4 '-0" as shown in Figure 7 .1. 

The Ocotillo Road horizontal alignment is on a tangent through the 
Queen Creek Wash crossing and the roadway is sloped away from 
the construction centerline at 0.025 ft/ft. The alignment crosses 
Queen Creek Wash construction centerline at a skew angle of 
33°16'32" right. 

The Ocotillo Road profile consists of a crest vertical curve through 
Queen Creek Wash. Using the proposed Ocotillo Road profile will 
provide a minimum of 13' -6" clearance from the low chord of the 
bridge to the floor of the wash and 4'-1 0" to the 1 00-yr High Water 
Elevation used for th is study (Table 6.1 ). 

The structure has a total length of 357'-9 5/16" that consists of three 
spans of 116'-8". This configuration in the ultimate condition allows 
for minimal disturbance within the wash. 

7 .2.2 Bridge Superstructure 
Several bridge superstructures were evaluated: 

• Pre-cast, prestressed , concrete AASHTO girders 
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• Cast-in-place, post-tensioned concrete box girders 
• Pre-cast, prestressed box beams 

A superstructure utilizing precast, prestressed , concrete AASHTO 
girders is most feasible for this site due to historically lower costs 
than cast-in-place, post-tensioned concrete box girder structures 
built on falsework over active washes . In addition , a precast, 
prestressed box beam superstructure is not recommended due the 
construction problems associated with skewed beam bridges with 
skews greater than 30 degrees. 

7 .2.3 Bridge Substructure 
Abutments: A stub abutment cap supported by drilled shafts is most 
feasible at this location due to low allowable bearing capacity for 
spread footing foundations and better performance in locations 
where scour will occur. Shallow spread footings may be considered if 
scour can be prevented at the abutments and if allowable bearing 
pressures of 4 ksf or more are presented in the final geotechnical 
investigation foundations report. 

Piers: A dropped pier cap supported by columns on drilled shafts is 
most feasible for supporting the AASHTO girder superstructure . 
Drilled shafts are most feasible at this location due to low allowable 
bearing capacity for spread footing foundations and better 
performance in locations where scour will occur. Piers will be located 
at two locations within Queen Creek Wash and will be oriented 
parallel to the flow. Four 4-foot diameter pier columns supported by 
5-foot diameter drilled shafts will be used at each pier and will be 
sized to accommodate the dead and live loads acting on the 
superstructure. 

7.2.4 Constructability 
The length and weight of the girders is not excessive, therefore 
special hauling vehicles will not be required . The contractor will be 
able to haul the girders with standard vehicles and should not have 
any difficulties accessing the bridge site. Overhead power lines , 
which are discussed further in the following section , will hamper the 
placement of the girders. Drilled shaft and column cages can be 
fabricated on site and then set into place with cranes. Since 
falsework is not being used for the superstructure, the overall 
disturbance to the wash will be limited to substructure construction 
and girder erection. Steel stay-in-place deck forms are not 
recommended because they prevent inspection of the underside of 
the bridge deck, increase the volume of deck concrete and thus 
increase the load on the girders. 

7.2.5 Utilities 
Existing 69 kV overhead power lines cross over the northwest 
quadrant of the Queen Creek Wash bridge structure to northeast 
quadrant. Similar to the EMF bridge crossing , coordination with SRP 
will be required for relocating the 69 kV lines to the north , away from 
the bridges drilled piles. 
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There is an existing underground 18-inch reclaimed waterline and a 
33-inch sewer line that run along the south side of the Queen Creek 
Wash structure. These lines cross under the south end of the east 
abutment (Abutment 2); however, coordination during the 
construction for drilled shaft reinforcing cages and abutment cap 
could eliminate the relocation of the 18- and 33-inch utilities. It will be 
necessary to pothole the lines so that southern most drilled shaft can 
be located away from these lines. The final designer will need to 
coordinate the required offset with the owner of the utility (Town of 
Gilbert). 

There are 24- and 36-inch underground waterlines that run along the 
south side of the Queen Creek Wash structure. These lines should 
not conflict with the bridge as currently shown for the preferred 
alternative. 

7'-6" 
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Conduits for overdeck lighting will be required in the structure and 
will most likely be located within the sidewalk or parapet. Utility 
sleeves and conduits will be incorporated into the bridge decks to 
accommodate potential future utility installation. The structure is not 
anticipated to support underdeck lighting. 

7.2.6 Recommendation for Bridge Type Selection 
A superstructure utilizing precast, prestressed, concrete AASHTO 
girders supported by stub abutments on drilled shafts and dropped 
pier caps supported by columns on drilled shafts is recommended for 
this site based on better performance at waterways, distinct 
construction advantages, total cost, geotechnical parameters, 
vertical profile, clearance requirements and aesthetic considerations. 

27'-6" 7'-6" 

11'-0" 11 ' -0" 5'-6" 6'-6" 1'-0" 
Lone Lone Bk Ln Sdwk 

0.02'/ft 

10-MSHTO Type V Girders @ 7'-5" = 66'-9" 

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

AZTEC 
Figure 7.1: Bridge cross-section for Queen Creek Wash and East Maricopa Floodway Bridges 
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8.1 OFFSITE STORMWATER 

8.1.1 General 
Three major water courses converge within the Ocotillo Road 
Alignment Study project boundaries. These three water courses 
include the Sonoqui Wash , Queen Creek Wash , and East Maricopa 
Floodway. Floodplains that historically existed within this area of 
Gilbert have been removed with the development of these three 
floodway improvement projects. In addition to these three water 
courses, there is a major surface water detention facility partially 
constructed from the Ocotillo Road alignment south to Chandler 
Heights Road. Additional construction is proposed and currently 
designed to extend the basin north across the proposed Ocotillo 
Road alignment to Queen Creek Road . This detention facility, 
identified as the Chandler Heights Basin , is located just west of 
Higley Road (see Figure 1.2). Most of the proposed road options 
evaluated and the selected road option recommend modifying the 
current basin design into two cells with a box culvert connecting the 
two. 

Both Sonoqui and Queen Creek Washes traverse southwesterly 
across the Ocotillo Road alignment and outfall about one-half mile 
south near Chandler Heights Road. Specific watercourse orientation 
includes: 

• Sonoqui Wash discharges to Queen Creek Wash within their 
confluence just north of the Ocotillo Road project alignment 
and Higley Road . 

• Queen Creek Wash continues southwest to the Chandler 
Heights Basin spillway structure, which is located just south 
of the Ocotillo Road project alignment and west of Higley 
Road . The spillway structure provides for discharge and 
attenuation of the peak Queen Creek Wash floodway flows. 
Queen Creek Wash then continues southwest to its 
confluence with the East Maricopa Floodway near Chandler 
Heights and Greenfield Roads. 

8.1 .2 Floodplain Origin and Watershed 
Sonoqui Wash originates in Pinal County and passes through the 
towns of Queen Creek and Gilbert. As Sonoqui Wash crosses Power 
Road about two miles east of the project area , it enters Maricopa 
County. It continues flowing to the west and terminates west of 
Higley Road along the north side of the Ocotillo Road alignment. The 
wash has a contributing watershed area of about 70 square miles 
and is comprised of farm fields , unimproved desert including the San 
Tan Mountains and medium density residential subdivisions . 
According to the HEC-1 regional watershed model , the 1 00-year 
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8. DRAINAGE 

discharge for Sonoqui Wash ranges from 1 ,800 cfs near the 
upstream project limit to 2,400 cfs at the downstream end. 

Queen Creek Wash flows from east to west across the northern 
portion of Pinal County, but its 60-mile length is within the Middle 
Gila Watershed and its headwaters originate from Queen Creek 
Canyon in the 
mountains above 
Superior. Queen 
Creek Wash has 
one dam included 
on its watershed 
(Whitlow Ranch 
Dam), constructed 
by the Army Corps 
of Engineers 
upstream of Queen 
Valley as a result of 
a significant storm 
event in 1954. 
Queen Creek Wash 
crosses US 60 
north and west of 

Photograph B. 1: Looking west along the Ocotillo 
Road alignment across Queen Creek Wash 

Florence Junction, and discharges into the East Maricopa Floodway 
southwest of the Ocotillo Road Project area. The wash has a 
contributing area of around 150 square miles and is comprised of 
mountainous watershed, unimproved desert lands, farm fields , 
downstream clusters of developing commercial areas and medium 
density residential subdivisions. According to regional watershed 
studies, the 1 00-year discharge for Queen Creek Wash ranges from 
600 cfs just 
downstream of 
Whitlow Ranch 
Dam to 6,525 cfs 
near its confluence 
with the East 
Maricopa 
Floodway. 

The East Maricopa 
Floodway is the 
major flood control 
outfall for the entire 
east valley. It 
bisects the 
southeastern part 
of the Town of 

Photograph 8.2: EMF looking southwest across 
RWCD Main Canal and private property south of 
Ocotillo Road alignment. 
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Gilbert's planning area and extends onto the Gila River Indian 
Community. The East Maricopa Floodway's ultimate outfall location 
is to the Gila River within the Gila River Indian Community at a 
location west of Arizona Highway 587. The capacity of the EMF is 
approximately 8,000 cubic feet per second (cfs). The existing 
condition 1 00-year flows are approximately 16,000 cfs . The Flood 
Control District of Maricopa County attenuates the excess runoff with 
the construction of the off-line basin bisected by the Ocotillo Road 
alignment and identified as the Chandler Heights Basin . 

8.1.3 Runoff Management 
The most significant off-site stormwater facility related to Ocotillo 
Road within this region is the East Maricopa Floodway (EMF), which 
serves as an outfall channel for both the Sonoqui and Queen Creek 
drainage facilities . The EMF was designed and constructed by the 
Soil Conservation Service (SCS, currently known as the Natural 
Resources Conservation Service, NRCS) to be the east valley's 
primary regional storm water outfall. The EMF was originally 
designed to accommodate storm water runoff from existing 
agricultural or undeveloped mountainous and desert regions of the 
east valley. However, due to development of agricultural and 
undeveloped desert lands during recent years, the floodway is 
currently undersized for the current and ultimate development 1 DO
year storm events. The EMF serves as an outfall drainage channel 
for a watershed area of approximately 260 square miles and Queen 
Creek and Sonoqui Washes are major contributors to the ultimate 
discharge. 

The East Maricopa Floodway Mitigation Basins Project is the result 
of studies completed on the EMF channel in relation to the District's 
Queen Creek/Sonoqui Wash hydraulic master plan . The basin 
project impacting the Ocotillo Road alignment consists of a large off
line detention basin of about 233 acres that is bisected by Ocotillo 
Road . Half of the basin lies south of Ocotillo Road and has already 
been constructed . The other half of the basin lies north of Ocotillo 
Road and will likely be constructed after the Ocotillo Road 
improvements are completed. It is proposed that the construction of 
the north basin facilities will be completed as part of the Ocotillo 
Road improvements to the north edge of the Ocotillo Road 
easement. This will eliminate the need for a future Flood Control 
District contractor to complete construction within the roadway right
of-way. 

8.2 FLOODWAY DESIGN CRITERIA AND PARAMETERS 

8.2.1 East Maricopa Floodway 
The East Maricopa Floodway has several basins and channels 
within the East Mesa Area Drainage Master Plan (ADMP) area that 
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have not been constructed, including areas along Sonoqui Wash and 
the Rittenhouse Basin and the Chandler Heights Basin . The latest 
formal study of the existing conditions in the EMF was prepared by 
HNTB Corporation (HNTB) under the East Maricopa Floodway 
Capacity Assessment Study (FCD 97-06). For the existing conditions 
flows , the HNTB hydraulic model assumed that flows, even if higher 
than the EMF channel banks, could not escape the channel and the 
maximum discharge is 
12,990 cfs. FCDMC 
recommended using 6,900 
cfs for the channel design 
discharge flow rate for this 
reach of the EMF (Email 
communication with Cathy 
Regester on January 29, 
2008). The maximum water 
surface elevation in the 
EMF at Ocotillo Road at 
this discharge is 1306.01 
feet (NAVD 88). 

A bridge is proposed 
across the EMF with the 

Photograph 8.3: Looking northwest 
from Ocotillo Road alignment across 
East Maricopa Floodway 

low chord elevation of the bridge proposed to be at least 2.0 feet 
above the water surface elevation of the recommended design 
discharge water surface elevation. This results in a low chord 
elevation of no less than 1 ,308.01 . However, as discussed in Section 
7.2.1, the governing vertical criteria is 13.5 foot clearance for 
equipment which exceeds the 2.0 foot criteria. Hydraulics for bridge 
piers have been conceptually reviewed for this study, but their affect 
on the floodway hydraulics will also need to be reviewed during the 
predesign phase of the roadway design. 

8.2.2 Chandler Heights Basin 

The Chandler Heights Basin was designed as an off-line detention 
basin to attenuate flows from the Sonoqui and Queen Creek 
Washes. Flow enters the basin from a side weir located just south of 
the Ocotillo Road alignment and exits through a multiple box culvert 
located just north of Chandler Heights Road . It is proposed that the 
Basin will be bisected into two 1 00-acre plus segments, with one 
segment located north and one segment located south of Ocotillo 
Road . Currently the first basin cell south of the Ocotillo Road 
alignment is constructed . It is currently anticipated by FCDMC that 
the north basin cell will be scheduled for construction during the 
2011 or 2012 fiscal year. 

It is proposed for this project that a box culvert be constructed for 
Ocotillo Road roadway access between the north and south basin 
cells. The box culvert would be designed for the ultimate roadway 
design width and adequate capacity to equalize the two basins 
without adversely creating hydraulic backwater affects to the south 
half basin . 
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The proposed box culvert design is based on the following criteria : 

• Maintain velocities through the box culvert to less than seven 
feet per second. 

• Maintain a 13'-6" clearance for equipment. 

The maximum spillway flow rate discharging to the Chandler Heights 
Basin is 2,360 cfs and the maximum basin storage volume is 
reached at an elevation of 1 ,308.12. (Kirkham Michael, 2004a, 
NAVD 88). Appendix B includes the hydraulic analysis summary 
prepared for preliminary box culvert sizing. The proposed box culvert 
design consists of a 5-barrel box culvert, 12 feet wide by 13 feet, six
inches tall. 

Design of the Ocotillo Road improvements will require close 
coordination with FCDMC related to construction of the Chandler 
Heights Basin north cell . It will be required that the roadway design 
engineer coordinate the construction requirements for the two 
projects so that there is a clear delineation of construction scope 
between the roadway and the basin construction. Included in this 
coordination effort will be a requirement to modify the existing 
FCDMC project plans for the north basin cell based upon the 
developed roadway and box culvert plans. The responsibility for 
insuring that the FCDMC plans are modified will belong to the 
selected roadway design engineer. 

8.2.3 Queen Creek Wash 

Sonoqui Wash enters Queen Creek Wash just west of Higley Road 
and north of Ocotillo Road. Queen Creek Wash continues to flow to 
the southwest and joins with the EMF just north of Chandler Heights 
Road. A side inlet weir, located just south of Ocotillo Road, allows 
flow from Queen Creek Wash to enter the Chandler Heights Basin. 
The 1 00-year event water surface elevation in Queen Creek Wash is 
elevation 1,310.65 feet (NAVD 88) and was obtained from a HEC
RAS model developed by Kirkham Michael (Kirkham Michael, 
2004a). 

It is proposed for this 
study that a bridge be 
constructed across 
Queen Creek Wash 
with the low chord 
elevation of the 
bridge proposed to 
be at least 2.0 feet 
above the 1 00-year 
event water surface 
elevation. This 
results in a low chord 

Photograph 8.4: Looking southeast from 
Ocotillo Road alignment toward Chandler 
Heights Basin spillway and south cell of basin 

elevation of no less than 1 ,312 .65. Hydraulics for bridge piers have 
been conceptually reviewed for this study, but their affect on the 
floodway hydraulics will also need to be reviewed during the 
predesign phase of the roadway design. 
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8.2.4 Floodway Scour analysis 

This section summarizes the study-level results of the scour analysis 
completed for the crossing of the EMF and Queen Creek Wash. 
Scour analysis was not conducted for the Chandler Heights basin 
because excessive velocities in the basin are not anticipated. The 
total scour that can be expected to occur is the sum of individual 
scour components. 

Scour components typically considered are: 

• Long-term degradation 
• General scour 
• Local scour 
• Bend scour (when not considered as part of local scour) 
• Bedform movement 
• Low-flow incisement 
• Bridge Pier 

Methodologies and procedures utilized for estimating each 
component of scour are discussed in the following sections and 
follow the procedures given in the Drainage Design Manual for 
Maricopa County, Hydraulics: Sedimentation (FCDMC, 2007). 
Hydraulic parameters used in the scour calculations were obtained 
from the Design Calculation and Analysis Notebook, Rittenhouse 
and Chandler Heights Detention Basins, by Kirkam Michael 
Consulting Engineers, dated March 2004 (Kirkam Michael 
Consulting Engineers, 2004a). Physical parameters used in the 
bridge pier scour calculations were obtained from Aztec Engineering . 

Long-term Degradation: Long-term degradation is a general, 
progressive lowering of the channel bed over the length of a 
watercourse. It is generally considered to be a result of a "system
wide" change in the morphology of the watercourse or watershed. 
The long-term degradation was calculated using the Level 1 
equation for long-term degradation in the State Standard 5-96, 
Watercourse System Sediment Balance, dated September 1996 
(ADWR, 1996). A conservative approach for the calculations was 
utilized , which included an assumption that downstream controls do 
not exist on the system . 

General Scour: General scour occurs during a flood and/or during a 
series of floods that are expected to occur during the design life of a 
structure. General scour was calculated using the empirical 
equations (i.e. Abbot equation , Lacey equation and Blench equation 
for zero-bed-transport) by the Bureau of Reclamation (Pemberton 
and Lara, 1984 ). Bend scour was added to the Lacey and Blench 
equation using the coefficients found in the Pemberton and Lara 
publication . The Neill equation was not used since the channel was 
not constricted by a bridge or contraction structure. Engineering 
judgment was used to select a value for general scour based on the 
results of each of the equations. 
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Local Scour: Local scour is caused by flow irregularities due to 
restrictions along the bank or by structures in the watercourse. It was 
set to zero because the existing washes do not have any 
constrictions. 

Bend Scour: Bend scour was included in the general scour 
equation . 

Bedform Movement: Bedforms are a result of the interaction of 
hydraulic forces (boundary shear stress) and the bed sediment. 
Typically, bedforms consist of alternating "mounds" and "troughs" 
that move longitudinally along the watercourse. The type and 
magnitude of the bedform is a function of the flow regime. The dune 
scour was calculated by using the formula included in the Flood 
Control District Maricopa County Drainage Design Manual (FCDMC, 
2007). 

Low-flow lncisement: In discussions with the FCDMC, there are 
plans to add a low flow channel in the EMF and low flow incisement 
was set to 2.5 feet. For Queen Creek Wash the low flow incisement 
was set to 1.5 feet since this is a minor watercourse. 

Bridge Pier: The Colorado State University (CSU) equation was 
used to predict the maximum pier scour depth (ACOE, 2001 ). 
Physical parameters for the piers were provided by Aztec 
Engineering for the proposed bridge and included pier diameter, pier 
spacing and bridge skew. Abutment scour was not calculated 
because it was assumed that the bridges would not encroach into 
the washes. 

Safety Factor: A 20 to 30 percent factor of safety is normally added 
to the estimated sum of all scour components to account for non
uniformity of hydraulic and sediment data in the channel (FCDMC, 
2007). A thirty percent safety factor was added to the total scour 
depth calculated for each wash crossing. 

Scour Analysis Results: Appendix C Tables 1 and 2 include 
summaries of the scour analysis for EMF and Queen Creek Wash . 
The total scour for EMF and Queen Creek Wash is approximately 32 
and 28 feet, respectively. 

8.3 ON-SITE STORMWATER RUNOFF MANAGEMENT 
The Town of Gilbert requires on-site retention for all subdivisions and 
new development. Retention areas are designed to accommodate 
water runoff generated by a 50 year, 24 hour storm event, areas 
onsite, and one half of adjacent right-of-ways. Retention basins are 
to be designed to be no more that 3 feet in depth and of an 
acceptable aesthetic quality using no more that 50% of the right-of
way and landscape setbacks. Retention basins are to be drained 
within 36 hours by a storm drain or dry well. Drywells are to follow 
ADEQ standards and are to be registered and maintained by the 
property owner. Preliminary roadway pavement drainage analysis 
conducted for this study is focused on minimizing storm drain and 
retention facilities , while maintaining Town of Gilbert criteria for dry 
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lane and stormwater storage standards. For the purpose of this 
study, pavement drainage has been separated into three distinct 
sections that coincide with the drainage divides created by the 
roadway vertical alignment: 

• From the beginning of project to the crest vertical curve over the 
EMF 

• From the crest vertical curve over the EMF through Chandler 
Heights Basin to the crest vertical curve over Queen Creek Wash 

• From the crest vertical curve over Queen Creek Wash to the east 
end of the project near the intersection of Ocotillo Road and 
Higley Road 

Each of these areas will require separate stormwater collection , 
conveyance and storage systems. 

For the purposes of this study, combination curb opening/grated 
catch basins are proposed to capture stormwater runoff and convey 
it to nearby retention basins using short lengths of pipe. Retention 
volume estimates were developed using Town of Gilbert guidelines. 
Supporting hydrologic calculations, catch basin size calculations, 
storm drain calculations , and retention calculations are presented in 
Appendix D. Additionally, first flush calculations were developed for 
stormwater storage using Town of Gilbert and Flood Control District 
of Maricopa County guidelines for the purpose of comparison . 
Conceptual storage basin locations and size were developed based 
on full retention calculations and are presented in Appendix G, found 
at end of report. 

The central section of the project, extending from the crest vertical 
curve over the EMF through Chandler Heights Basin to the crest 
vertical curve over Queen Creek Wash, comprises the majority of the 
project. Stormwater runoff generated within the right-of-way will be 
directed to the adjacent Chandler Heights Basin owned and 
maintained by FCDMC via retention basins situated adjacent to the 
roadway. The use of first flush basins in lieu of full retention may be 
a consideration for discussion with FCDMC in order to minimize the 
necessary easement area and volume of detention storage. 

Photograph 8.5: Shamrock Estate retention basin south of Ocotillo 
Road looking east. 
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The western section of Ocotillo Road extending from the beginning 
of project to the crest vertical curve over the EMF will capture 
stormwater runoff and direct it to retention facilities within the right
of-way or adjacent properties. The availability of adjacent property is 
limited to two privately owned parcels along the south side of the 
roadway. Consideration during final design may need to be given to 
utilizing subsurface retention if the two privately owned parcels are 
not acquired or are inadequate for the full retention volume required . 

The eastern section of Ocotillo Road extending from the crest 
vertical curve over Queen Creek Wash to the east end of project 
near the intersection of Ocotillo Road and Higley Road will also 
require separate stormwater collection and retention facilities . 
Available adjacent property is limited to the FCDMC parcel to the 
north . A temporary basin is currently located on this parcel. 
Proposed improvements for Ocotillo Road will eliminate the existing 
basin, requiring it to be enlarged and relocated . 

8.4 ON-SITE STORMWATER DRAINAGE CRITERIA AND 
PARAMETERS 

Pavement grade changes to Ocotillo Road between the East 
Maricopa Floodway and Queen Creek Wash are necessary to provide 
vertical clearance requirements for access and maintenance beneath 
the bridges proposed for the two flood control facilities . The grade 
changes required to elevate the roadway up and over the EMF and 
Queen Creek Wash create three distinct regions for roadway surface 
runoff. The three drainage regions are divided by the EMF and Queen 
Creek Wash. These regions and the approximate surface area that 
will require retention facilities will consist of: 

1. The surface drainage between the middle of EMF to the west. 
The roadway area to be included for determination of 
stormwater runoff retention facilities will include the south half of 
Ocotillo Road right-of-way from the centerline of the EMF to a 
point approximately 1 ,400 feet west. 

2. The surface drainage between the middle of EMF to the middle 
of Queen Creek Wash . The roadway surface area to be included 
for determination of stormwater retention runoff facilities will 
include the full roadway right-of-way between the centerline of 
EMF to the centerline of Queen Creek Wash , which includes a 
total roadway length of about 1 ,400 feet. 

3. The surface drainage between the middle of Queen Creek Wash 
east to Higley Road . The roadway surface area to be included 
for determination of stormwater retention runoff facilities will 
include the north half of the Ocotillo Road right-of-way between 
the centerline of Queen Creek Wash to the edge of the Higley 
Road intersection, which includes a total roadway length of 
about 1 ,200 feet. 
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The total retention volume required for the project was obtained by 
following the procedures in the TOG drainage engineering standards 
(TOG, 2005). It was also based on using the TOG typical section for 
a minor arterial street and assuming a 130 feet wide right-of-way 
width. The total retention volume required is approximately 1.87 
acre-feet. Summary of the retention volume calculations are included 
in Appendix D. 

It is proposed that retention facilities be designed and constructed for 
all three roadway regions that meet Town of Gilbert design standards. 
As shown in Appendix G, 1 through 16 at end of report, this will 
require the acquisition of approximately 0.5 acres of easement for the 
basin located west of EMF and approximately 1.35 acres of Flood 
Control District easement for the multiple basins located between 
EMF and Higley Roads. Alternatively, the western retention basins 
shown on partially on private property could be replaced with 
underground storage (large diameter buried pipelines) in lieu of 
purchasing additional right-of-way from the private property owners on 
the southwestern side of the RWCD Main Canal. 

Stantec also met with FCDMC to discuss the possibility of constructing 
only first flush retention basins for the EMF to Queen Creek Wash 
reach . The rainfall that will land on the roadway would normally have 
fallen into the Chandler Heights Basin; therefore, it is reasonable to 
consider allowing the roadway drainage for this reach to enter the 
Basin; however, FCDMC is concerned about potential contamination 
from the roadway in the storm water and will definitely require 
collection and/or treatment of the first flush storm water. 

Final roadway drainage options will be addressed in preliminary and 
final design of the roadway. 
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8.5 FLOODPLAIN PERMITTING PROCEDURES 
Floodplain permits will be required to construct within the right-of
way of the EMF and Queen Creek Wash. FCDMC will expect that 
the numerous flood control design and construction issues related to 
this project are adequately addressed before the floodplain permits 
will be issued. This will require that the roadway designer's surface 
drainage engineer coordinate closely with FCDMC throughout the 
duration of the project for design input and review, land acquisition 
coordination and submittals, and construction coordination. 

Some of the anticipated flood control issues that will require 
coordination with FCDMC prior to issue of floodplain permits may 
include the following: 

• Design phase concepts and requirements for FCDMC land 
acquisition requirements . 

• Exhibits and legal descriptions of proposed land acquisition 
parcels. 

• Potential FCDMC impacts and schedule of necessary RWCD 
check structure and box culvert crossing modifications. 

• Predesign and design plans and specifications for bridge 
crossings. 

• Predesign and design concepts for bridge pier locations. 
• Hydraulic assessment and scour calculations for EMF and 

Queen Creek Wash at proposed bridge and pier locations. 
• Predesign and design plans and specifications for Chandler 

Heights Basin box culvert. 
• Completed construction plan modifications for the north 

phase (cell} of the Chandler Heights Basin that incorporate 
the necessary modifications of the proposed roadway design. 

• Pre-design and design calculations for pavement drainage 
and stormwater collection facilities. 

• 
• 

Designer verification of 404 permit coordination . 
Anticipated construction schedule . 
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9. UTILITY CONDITIONS AND PROPOSED MODIFICATIONS 

A variety of utilities that parallel or cross the Ocotillo Road corridor 
including SRP electric, the RWCD Canal, Town of Gilbert water, 
sewer and reclaimed water and City of Chandler water (see Figure 
9.1 ). The FCDMC features (the EMF, Chandler Heights Basin and 
Queen Creek Wash) are not considered utilities and impacts to the 
project by these features are addressed separately in Section 8. 
Various alignments for the roadway were evaluated, in part to reduce 
or eliminate the impacts of the potential roadway on the utilities. The 
following discussion addresses the specifics of the various utilities, 
the proposed changes based on the preferred alignment and the 
cost and schedule impacts to the construction . 

9.1 SALT RIVER PROJECT POWER 

SRP has a 69 kV overhead along the northern road alignment from 
Greenfield to Higley Roads (see Figure 9.1 ). This alignment falls 
along the road right-of-way boundary as currently defined. Therefore, 
from the RWCD Main Canal to Higley Road, the power line is located 
33 feet north of the section line. Name plate information identifies 
that these power poles were only recently installed. The preferred 
Ocotillo Road alignment selected, in addition to all of the alternative 
alignments evaluated, requires the relocation of some or several of 
these 69 kV power poles. In particular, the preferred alignment 
shown on Figure 9.1 will require the relocation of seven power poles 
for the construction of the new Ocotillo Road roadway section. 

Photographs 9. 1 & 9.2: Looking east along the SRP 69 kV power lines 
alignment that runs east west from Greenfield Road to Higley Road. The 
alignment is located approximately 33 feet north of the section line. 
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The relocation of the SRP electric alignment will need to be 
coordinated with the proposed roadway alignment and with the 
proposed relocation of the RWCD check structure and turnout. 
RWCD has identified that they require adequate overhead clearance 
to remove and maintain their check structure gates. In addition, SRP 
occasionally adds lower voltage lines at lower elevations which could 
impact RWCD maintenance if the two are co-located in the same 
area. Therefore, it is proposed that the 69 kV lines be relocated north 
of their current location, but close to the proposed roadway 
alignment to prevent conflict with the relocated RWCD check 
structure. 

SRP also has an underground 12 kV line that parallels the existing 
Ocotillo Road on the south side from Greenfield Road to the 
northwest corner of the private Freeman Property near the 
approximate western beginning point of this project (see Figure 9.1 ). 
The 12 kV line continues overhead from there to the RWCD Main 
Canal where it currently terminates. This line was used primarily to 
feed a retired groundwater well located on the west side of the 
RWCD Canal. Because the groundwater well is no longer in use, it 
would be recommended that the reach of overhead power line 
connecting to the well be abandoned and removed. Final resolution 
of the 12 kV power line will depend on how the property owners 
close out their power requirement or change their power 
requirement. The cost estimate includes cost to underground this 
line in the event that the line is still active when roadway construction 
is completed. 

9.2 ROOSEVELT WATER CONSERVATION DISTRICT 

Although a variety of utilities are affected by the proposed Ocotillo 
Road extension, the RWCD features will have the greatest impact on 
construction and schedule. To that end, separate face to face 
discussions with RWCD staff were held on April 10, 2009 to collect 
their input on design requirements , construction requirements , and 
sequencing of events (see Appendix F- Stakeholder Meetings and 
Correspondence). Although RWCD modifications represent only 
about 5% of the overall project costs , RWCD utility relocations can 
significantly affect the design, construction and overall schedule. 
RWCD should be re-contacted early in the design phase of the 
project to reconfirm design criteria . 

9.2.1 RWCD Existing Features 
RWCD operates and delivers water to several features in the Ocotillo 
Road corridor (see Figure 9.1 ). The most prominent feature is the 
Main Canal that follows the natural contours of the area with water 
flowing from the northeast to the southwest crossing the proposed 
Ocotillo Road alignment. The second RWCD feature is a parallel 

lateral that runs from the 
Main Canal turnout west 
along the northern edge 
of the Ocotillo Road 
alignment. RWCD also 
turns out water to a 
private irrigation lateral 
that delivers water to the 
farm field located south of 
the Ocotillo Road 
alignment and just west 
of the Main Canal. A 
check structure is 
located in the canal on 
the southern edge of 
the proposed Ocotillo 
Road crossing and the 
turnout for the RWCD 
lateral and private farm 

Photograph 9.3: Looking south along the 
RWCD Main Canal at the approximate 
location of the proposed box culvert. The 
existing check structure and turnout (not 
in view) will be relocated upstream of this 
location . 

lateral is located on the northern edge of the proposed alignment. A 
crossing feature such as a box culvert or a bridge is required to allow 
Ocotillo Road to pass over the RWCD Main Canal. The check 
structure and turnouts require relocation depending on roadway 
alignment and crossing feature selected. 

Ocotillo Road and the Greenfield intersection were improved in 
2007, as part of the construction of the subdivision north of Ocotillo 
Road. Approximately 2,000 feet of curb, gutter and sidewalk were 
constructed as part of that improvement. The east/west RWCD 
irrigation lateral on the north side of Ocotillo Road was converted 
from open ditch to pipeline and relocated north of the constructed 
and proposed future sidewalk along the northern edge of Ocotillo 
Road. The current east/west RWCD lateral relocation should not 
conflict with the future potential road extension and no further work 
should be required for the lateral except for the modification of the 
turnout discussed as part of the RWCD Main Canal modifications 
below. The existing check structure and turnout will require 
relocation north of the proposed Ocotillo Road alignment. The 
private irrigation lateral is piped from the turnout to the headwall of 
the private ditch south of the proposed Ocotillo Roadway alignment 
options. This private irrigation lateral will need to be extended north 
to connect to the relocated turnout structure as part of the RWCD 
Main Canal construction . These modifications are discussed further 
below. 
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Figure 9.1: Existing Utility Map 
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Paralleling the Main Canal 
are maintenance roads that 
run roughly north I south 
alongside the Canal (see 
Photograph 9.4). The 
RWCD Main Canal also 
parallels the FCDMC EMF 
located east of the canal. 
The eastern maintenance 
road of the Main Canal 
parallels the western EMF 
maintenance road and 
forms a wide level area 
between the two channels . 
Separate egress and 
ingress are required for the 
EMF and the Main Canal. 

Photograph 9.4: RWCD Main Canal 
and parallel maintenance roads looking 
south from check structure, western 
RWCD maintenance road parallel to 
EMF eastern maintenance road 

Egress and ingress for both the eastern and western maintenance 
roads will be required. The non-right angle corners formed with the 
proposed roadway will increase the complexity of designing the 
roadway and maintenance road crossings. Attention to safety and 
ease of accessibility while crossing the proposed road is of primary 
concern to RWCD as the proposed roadway and maintenance road 
crossings are designed. 

9.2.2 General Design Considerations for RWCD Main Canal 
Modifications 

Various options were briefly considered for the roadway crossing of 
the RWCD features including various road alignments, a bridge 
spanning the entire EMF and RWCD features, separate bridges for 
the EMF and RWCD Main Canal and a box culvert for the RWCD 
Main Canal. However, based on cost, schedule , and functionality of 
the features , it was determined that the best option includes the 
construction of a box culvert (see Appendix G: Sheet 3 of 16). In 
order to install the box culvert, the check structure and associated 
turnout will need to be relocated upstream. RWCD, and its 
engineering consultant, will complete the design of all RWCD 
facilities impacted by the 
project. However, RWCD's 
requirements for the safe 
transit of its operation and 
maintenance traffic across 
the Ocotillo Road 
alignment will need to be 
addressed in the roadway 
and bridge design . 
Additionally , RWCD will 
require unobstructed 
access at all times (24 
hours a day, 7 days a 
week) to its facilities for 
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Photograph 9.5: Typical RWCD box 
culvert crossing 

normal operation, maintenance and repair activities throughout the 
construction phase of the project and upon completion of the project. 

The construction sequencing of specific RWCD modifications will 
also have a project impact. The RWCD Main Canal box culvert must 
be completed prior to the construction of the roadway segment that 
will pass over it. Construction of the box culvert will require the 
relocation of the check structure and turnout structure. Adjacent, 
existing Salt River Project (SRP) 69kV power lines will need to be 
coordinated with the relocated RWCD check structure to ensure that 
the new power line alignment does not conflict with the installation , 
maintenance and repair of the check structure radial gates. The 
need for RWCD to continue water deliveries during relocation of 
RWCD features and roadway construction and the acquisition of 
temporary construction easement to augment the limited space 
available within the RWCD Main Canal right-of-way must be 
considered during the planning phase of the project. 

The construction of RWCD facilities for this project will necessitate at 
least one dry-up of the Main Canal. Seasonal demands for irrigation 
water dictates that a dry-up can only occur during the winter months 
and for a maximum three-week period. RWCD identified that it does 
not schedule an annual dry-up of the Main Canal as a part of its 
routine operation and maintenance practice. Specific dry-up dates 
for this project must be planned and negotiated directly with RWCD. 
In the past, these dry-ups have occurred in late December/early 
January. 

Specific criteria and considerations regarding the relocation of the 
RWCD facilities involved in this project were provided by RWCD 
during the April 10, 2009 review meeting. These design 
requirements should be re-verified prior to commencing design of the 
roadway and crossing features: 

• The RWCD engineering consultant will design all irrigation 
facilities involved in this project in accordance with the 
criteria, standards and specifications established and 
maintained by RWCD. The RWCD facility relocations 
anticipated for this 
project include a box 
culvert to convey Main 
Canal flows beneath 
the Ocotillo Road 
alignment and a new 
check structure with 
appurtenant turnout 
facilities . 

• The proposed RWCD 
Main Canal box culvert 
design will employ a 
modified ADOT design 
that RWCD has used 

Photograph 9. 6: Existing RWCD 
Main Canal eastern maintenance 
road security fence looking north 
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at other locations. The integration of the vertical, horizontal , 
and structural components of the box culvert will require 
close coordination between the roadway design engineer and 
the RWCD engineering consultant. 

• All roadway and bridge features affecting RWCD access or 
facilities must be coordinated with and approved by RWCD. 

• The design of any private irrigation relocations that are not 
addressed as a part of the RWCD relocation design must be 
coordinated with and approved by RWCD, if located in 
RWCD easement or if affecting RWCD facilities. 

• Bid documents prepared for the roadway and bridge project 
must include special provisions specifically addressing 
RWCD requirements and issues, including full RWCD access 
to its facilities at all times during the construction of the 
project. The roadway design engineer will need to closely 
coordinate the preparation of the special provisions with 
RWCD and/or the RWCD engineering consultant. 

9.2.3 Construction Sequencing of RWCD Features 
As documented in the meeting minutes , RWCD would prefer 
separate, early construction of the Main Canal and turnout 
modifications prior to design and construction of the roadway, 
bridges and other features . One advantage of completing RWCD 
construction first would be to phase the overall construction costs 
into smaller portions. Further, the approach could ensure reduced 
impacts to the roadway construction if RWCD features are 
addressed separately and completed ahead of the roadway 
construction. 

A major disadvantage is that the roadway design must commence to 
a certain point prior to the SRP and RWCD design to ensure 
appropriate relocation recommendations . The TOG design/build 
approach for projects may not lend itself well to separating the 
project into distinct phases over a longer period of time. In addition, 
the cost of the construction could be greater and it would not be the 
first time that a project changed course from initial concept to final 
requiring relocation of utility features that have just been relocated . 

The proposed construction schedule presented in Chapter 11 
assumes the RWCD construction modifications will be included just 
prior the roadway construction and that the project will progress as a 
single project. 

The basic sequence of construction of RWCD modifications should 
be as follows: 

1. Build a new turn-out and lateral connections to the RWCD 
east/west lateral and the private irrigation ditch , 

2. Build a new check structure , 
3. Remove the existing check structure and 
4. Build the box culvert. 
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The proposed realignment for the power poles is a minimal 
relocation to the north from their existing location. In order to 
accommodate the RWCD box culvert, the existing check structure 
and associated turn-out changes will be located significantly farther 
north. There will be limited to no conflict with the existing or future 
SRP 69 kV power line and the new proposed RWCD features (see 
Appendix G: Sheet 3 of 16). The construction schedule is 
significantly affected by the construction sequencing of the RWCD 
components; therefore, Stantec evaluated two options: 

1. Complete all construction in short winter dry-ups 
2. Construct by-passes and construct at leisure 

Construction Sequencing without Bypasses: Relocation of 
RWCD facilities could be completed during two separate dry-up 
periods occurring in consecutive years. Construction of the new 
check structure and appurtenant turnout facilities could be completed 
during the initial dry-up period, along with the demolition of the 
existing facilities. Portions of the new turnout facility could be 
constructed prior to the start of the scheduled dry-up period and then 
completed during the dry-up. The construction of the new box culvert 
in the RWCD Main Canal could be completed the following year 
during a second scheduled dry-up period . Any remaining demolition 
of the old check and turnout structure, and any associated canal
lining repair would also be completed during this second dry-up 
period . 

All work in the canal must be completed within three weeks if using 
short dry-ups. If feasible, this is usually the least cost approach to 
the construction. However, the RWCD check structure incorporates 
large radial gates. These gates and the concrete to support them 
may require longer than a three-week construction period. 
Temporary bypasses may be a better option for construction. 

Construction Sequencing with Bypasses: The tie-in of the bypass 
facilities could be constructed during a scheduled dry-up of the Main 
Canal so that subsequent operational canal flows would be 
conveyed around the work site. This would provide an extended time 
period for the construction of the RWCD facility relocations (see 
Figure 9.2). The bypass option includes upstream and downstream 
cofferdams, pipelines to convey the canal flow around the 
construction site and plugs to isolate various reaches of the canal. A 
pipeline bypass will be required if check structure , box culvert and 
field turnout are to be constructed simultaneously during a single 
dry-up period . The proposed by-pass pipeline capacity and size 
would be similar to the 84-inch concrete bypass used in the 2009 
Chandler Heights and Greenfield Road project. Additionally, the 
bypass design would need to include facilities for the diversion of 
irrigation water from the canal for continued delivery to local users. 

Both bypasses A and Bare constructed in the first dry-up and coffer 
dams 1 and 2 are dropped into the canal. Bypass A is open and 
bypass B is closed . Flow passes through bypass A and the existing 
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Figure 9.2 RWCD Bypass Construction Sequence 

check structure checks the flow up to allow continued irrigation 
delivering through the existing turnout. The new check structure and 
turnout are constructed in the dry area created by coffer dams 1 and 
2 and bypass A. Once this construction is complete, the new turn out 
is connected to the existing lateral and private farm ditch. This 
connection can be made in a few hours and can be completed 
between normal irrigation cycles. 
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Bypass A is then plugged and bypass B plugs are removed. Coffer 
dams 3 and 4 are dropped into the canal and the existing check is 
now in a dry area . The check can be removed and the box culvert 
constructed. Upon completion, the coffer dams are removed and 
bypass B is either plugged again or both bypasses A and B are 
removed in the next dry-up. 

9.2.4 RWCD Maintenance Road Egress and Ingress Design 
Criteria 

Accessibility requirements for RWCD vehicles and equipment 
traversing the Main Canal operations and maintenance roads must 
be fully and adequately addressed by the roadway and bridge 
design. RWCD has developed minimum standards for canal 
roadway crossings that will need to be incorporated into the roadway 
plans to address the non-rectangular geometry of these crossings. 
The following roadway design considerations should be re-verified 
when design proceeds: 

• The design of all RWCD access features that will be detailed 
on the roadway construction plans must be coordinated with, 
and fully reviewed by RWCD. 

• Open sight lines at each of the four RWCD access driveways 
are necessary to facilitate the safe crossing of the roadway 
by RWCD vehicles and large, slow-moving , heavy 
equipment. 

• The proposed roadway will be elevated above the grade of 
the existing Main Canal operation and maintenance roads. 
Appropriately designed access ramps will be needed to 
address this change in grade. Level "holding bays" where 
RWCD vehicles and equipment can safely wait for a clearing 
in traffic before crossing the roadway should be incorporated 
into the ramp design. 

• Additional right-of-way, and/or retaining walls may be 
necessary to accommodate the operation and maintenance 
road access ramps. 

• Landscaping improvements and/or features proposed for the 
road right-of-way must be evaluated for potential conflicts 
with RWCD access. 

• Gates , or other security features to restrict public access to 
the RWCD operation and maintenance roads must be 
coordinated with RWCD. Any facilities included for this 
purpose must be located a sufficient distance from the 
roadway so that they can be safely accessed and operated 
by RWCD. 

• "On-Demand" traffic signalization of the operation and 
maintenance road intersection with Ocotillo Road is desired 
by RWCD. 
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9.3 TOWN OF GILBERT AND CITY OF CHANDLER 
MUNICIPAL UTILITIES 

Located underground through the proposed alignment are an 18-
inch diameter reclaimed water line and a 33-inch diameter gravity 
sewer collector. These lines parallel the section line at approximately 
10 feet and 18 feet south of the section lines on the west end of the 
proposed roadway alignment and approximately 11 feet and 20 feet 
south of the section line on the east end of the proposed roadway 
alignment. The reclaimed water line and the sewer line jog south as 
they cross the RWCD Main Canal to account for the quarter section 
offset near the RWCD Main Canal and EMF (see Figure 9.1 ). 

These two pipelines are relatively deep (approximately 12 feet below 
the existing EMF and QCW inverts), but they do fall along the 
various proposed roadway alignments and one of the evaluating 
criteria for selection of the proposed alignment was the avoidance of 
these two utilities. 

The proposed roadway alignment will not affect, or even be close to, 
the sewer or reuse line except at the eastern side of the QCW 
Bridge. At this location, care will be required to avoid conflict, but it 
should not be a problem to avoid either line. 

Two potable waterlines were installed in 2008 along the south 
boundary of the proposed roadway alignment; a 24-inch for the 
Town of Gilbert and a 36-inch for the City of Chandler. Both of these 
pipelines were constructed 79 feet and 74 feet (respectively) south of 
the section line through the RWCD, EMF, CHB and QCW areas to 
provide adequate room for the future Ocotillo Road alignment (see 
Figure 9.1 ). Neither of these waterlines will affect the roadway or the 
bridge piers across the EMF or Queen Creek Wash for the proposed 
alignment. 

Detailed scour analysis will be required for all four underground wet 
utility lines as the bridge design is completed to verify that there is no 
impact to these waterlines. If required , grade control structures could 
be added to protect the wet utility lines, but the maintenance of these 
grade control structures would fall to the Town of Gilbert and should 
be avoided if possible. 

9.4 TELECOMMUNICATION, CABLE TV AND NATURAL 
GAS LINES 

At present, there are no telecommunication lines paralleling or 
crossing the proposed roadway alignment. At present, there are no 
cable TV lines paralleling or crossing the proposed roadway 
alignment. A natural gas line runs along the south side of Ocotillo 
Road from the Greenfield Road intersection to the RWCD Main 
Canal and terminates at the last property adjacent to the Main Canal. 
At present, there are no natural gas lines paralleling or crossing the 
proposed roadway alignment from the RWCD Main Canal to Higley 
Road . This gas line will not be affected by the new roadway design 
or construction . 
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At present, there are no telecommunication lines or cable TV lines 
paralleling or crossing the proposed Ocotillo Road alignment. 
However, it is common practice to incorporate utility sleeves and 
conduits into the bridge decks to accommodate future potential utility 
installations. A preliminary recommendation is to incorporate five 
welded steel casing sleeves within the bridge decks, consisting of 
two 24-inch diameter casings and three 16-inch casings. Cost to 
include these conduits is nominal now and can save significant cost 
in future utility construction. 

9.5 PRIVATE IRRIGATION FEATURES 
As mentioned in Section 9.2.3, a turnout on the RWCD Main Canal 
feeds both the RWCD lateral system located on the north side of 
Ocotillo Road from the Main canal west to Greenfield Road and the 
private irrigation line that parallels the RWCD main canal south to 
the Freeman properties. The private irrigation lateral consists of an 
18-inch diameter pipeline connecting the RWCD turnout to a head 
wall and private irrigation ditch . The proposed Ocotillo Roadway 
alignment crosses the 18-inch diameter pipeline and should not 
affect the private irrigation ditch or headwall. 

As also discussed in Section 9.2.3, the turnout that feeds this lateral 
will require relocation north to accommodate the construction of a 
box culvert for the roadway and the relocation of the check structure. 
The existing private pipe lateral will require extension northerly along 
the Main Canal to the 
new turnout location. 
The existing private 
pipeline is located within 
the existing RWCD 
ROW which is not 
normally allowed under 
current RWCD criteria. 
However, RWCD 
identified that extension 
of the existing pipeline 
within their ROW would 
be acceptable given the 
existing lateral has been 
in place for several 
years. 

Photograph 9. 7: Private irrigation lateral 
parallel RWCD Main Canal maintenance 
road and is underground pipe through the 
Ocotillo Road alignment 

9.6 PRIVATE IRRIGATION WELL 
An existing private irrigation well has been abandoned just south of 
the proposed roadway alignment on the northeast corner of the 
Private Freeman property. Th is well should not affect or be affected 
by the proposed roadway improvements. 
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10.1 INTRODUCTION 

This overview is prepared for the purpose of identifying and 
describing potential environmental issues that may occur within the 
area of potential effect (APE) for a proposed new roadway extension 
between Greenfield Road and Higley Road in Gilbert, Maricopa 
County, Arizona . The proposed project consists of the planned 
extension of Ocotillo Road a distance of about three-quarters of a 
mile, between Greenfield Road to Higley Road . The project includes 
construction of approximately 3,800 linear feet of new roadway. This 
is an initial assessment based on general potential impacts, and is 
not meant to serve as "environmental clearance" for the project. 

10.2 SOCIOECONOMIC ENVIRONMENT 

Socioeconomic considerations include the land use, zoning, general 
plan land use, jurisdictional boundaries, and demographic data for 
the project area. Information was obtained from existing planning 
documents relevant to the project area. The Maricopa Association of 
Governments (MAG) and U.S. Census Bureau websites were 
accessed for demographic information and environmental justice 
data. 

10.2.1 Jurisdiction and Ownership 

Land ownership, or land management in the project area related to 
the project corridor is under the jurisdiction of the Town of Gilbert, 
the Roosevelt Water Conservation District, the Flood Control District 
of Maricopa County, and private land owners. 

1 0.2.2 Existing Land Use and Zoning 

An investigation of land uses throughout the study area was 
conducted by accessing GIS coverage of the project area , aerial 
photography and satellite imagery, and general plans prepared for 
the project area and surrounding regions. The land in the project 
area is former agricultural land that is either developing or planned 
for development. The Ocotillo Road alignment extends through 
several areas zoned single family developments, while other zoning 
designations include Community Commercial and Public 
Facilities/Institutional District. 

10.2.3 Prime and Unique Farmland 

In response to the Farmland Protection Policy Act of 1981 , efforts 
should be made to ensure that no Prime or Unique farmland is 
impacted by the project. The Farmland Protection Policy Act defines 
Prime farmland as that being the quality of soil , the water supply, 
and an appropriate growing season to economically produce high 
yields when managed appropriately. Therefore, the existing use of 
land could actually be any type except urban or water. Prime or 
Unique farmland is protected under the Farmland Protection Policy 
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Act of 1981. The Act requires agencies to "minimize the extent to 
which programs contribute to the unnecessary and irreversible 
conversion of farmland to nonagricultural uses and to assure that 
programs are administered in a manner that, to the extent 
practicable, will be compatible with state , local government, and 
private programs and policies to protect farmland ." If the project 
requires the use of federal funds , the specific corridor selected 
should be investigated in more detail to verify the potential impacts 
to Prime or Unique farmland. 

1 0.2.4 Demographic Composition 

Demographic data was acquired from the U.S. Census Bureau 2000 
website, as well as information from the MAG website. The data was 
obtained for Maricopa County and the Town of Gilbert. 

Demographic categories occur as follows: 

Table 10.1: Population 

1990 2000 2005 

Maricopa 
2,122,101 3,072,149 3,700,516 

County 

Town of Gilbert 29,188 109,697 226,013 

Table 10.2: Population Composition 

Maricopa 
Gilbert 

Race County 
(%of total) 

(%of total) 

White 77.4 85.7 
African American 3.7 2.4 
Native American 1.8 0.6 
Asian/Pacific Islander 2.3 3.7 
Other 14.8 -
Total 100 100 
Hispanic Heritage* 24.8 -7 .6 

(Source: U.S. Census Bureau, Apnl1, 2000 Census and MAG website) 

As the project corridor is currently defined , no residential units will 
require relocation . 

1 0.2.5 Title VI of the Civil Rights Act of 1964 as amended 

In the event that federal funding is utilized for this project, the 
following would apply. Executive Order 12898 requires that federal 
actions assess impacts to low-income and minority populations . 
Specifically, the Order outlines the following responsibilities of 
federal agencies for federal actions: 
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"Considerations of environmental justice are included to the greatest 
extent practicable and permitted by law, and consistent with the 
principles set forth in the report on the National Performance 
Review, each federal agency shall make achieving environmental 
justice part of its mission by identifying and addressing , as 
appropriate, disproportionately high and adverse human health or 
environmental effects of its programs, policies, and activities on 
minority populations and low-income populations in the United 
States and its territories and possessions .... " 

The population of Gilbert is a mix of races similar to that of most 
other areas in the Phoenix Basin . Per capita income in the area is 
not below the poverty level. No residences exist in the project 
corridor, so no displacements will occur. There will be no 
disproportional impacts to low income or Native American 
populations . The extension of the roadway will not reduce the 
standard of living of nearby residents . No residents will be relocated 
and no low-income or minority neighborhoods will be divided as a 
result of the proposed action . 

1 0.2.6 Section 4(f) Resources 

Title 49 United States Code, Section 1653(f), refers to the need to 
consider publicly owned wildlife and waterfowl refuges, publicly 
owned park and recreational lands, and historic sites in 
transportation project planning (school playgrounds may qualify if 
they are publicly owned and meet several other criteria) . If historic 
sites are listed on , or eligible for the National Register of Historic 
Places (NRHP), they are afforded protection under Section 4(f) . 
If Section 4(f) lands are determined to be near projects that use 
federal funds, a Section 4(f) evaluation must be conducted . No 
Section 4(f) properties are known to exist in , or near the project 
corridor. 

1 0.2. 7 Section 6(f) Resources 

The Land and Water Conservation Fund (LWCF) was established in 
1964 by passage of the Land and Water Conservation Fund Act. The 
purpose of the Act was to provide funding for parks and recreational 
areas to benefit local , state and federal governments: 

Section 6(f) (3) : No property acquired or developed with assistance 
under this section shall , without the approval of the Secretary, be 
converted to other than public outdoor recreation uses. The 
Secretary shall approve such conversion only if he finds it to be in 
accord with the then existing comprehensive statewide outdoor 
recreation plan and only upon such conditions as he deems 
necessary to assure the substitution of other recreation properties of 
at least equal fair market value and of reasonable equivalent 
usefulness and location. 
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No Section 6(f) land is currently located near the project corridor, 
according to the 2008 Arizona Statewide Outdoor Recreation Plan 
(Arizona State Parks, 2007). The Act applies to projects regardless 
of funding source. If parks are constructed with LWCF funding in the 
future within the project area, Section 6(f) may apply and 
coordination must occur with the Grants Coordinator at Arizona State 
Parks. 

10.3 PHYSICAL AND NATURAL ENVIRONMENT 
The land within and surrounding the project area is urban and 
agricultural in character and has been completely disturbed . Prior to 
development, the area was described as being within the Sonoran 
desert scrub biome (Brown, et. al., 1979). 

1 0.3.1 Physiography 

The project lies within the Basin and Range physiographic province, 
generally characterized by steep and linear mountain ranges 
separated by wide and deep valley segments filled with alluvial 
deposits. Arizona further divides the Basin and Range province into 
a Desert and a Mountain region, and the project is within the Desert 
Region . The Desert Region includes both the Mojave Desert of 
California and the Sonoran Desert of southern Arizona and New 
Mexico, and portions of 
northern Mexico. 

Mountain ranges within 
this region seldom rise 
above 4,000 feet, but 
rise steeply from the 
adjacent valley floors . 
Most ranges follow a 
northwest-southeast 
trending axis and vary 
from two to 100 miles 
long and one to 20 
miles wide. Alluvial 
basins fill the generally 
vast spaces between 
these ranges , with 
some, such as the 

Photograph 10.1: Looking across the EMF 
south to the San Tan Mountains from the 
RWCD check structure 

Phoenix and Tucson basins, containing up to 2,000 feet of alluvial 
accumulation . The project area consists of a single linear corridor 
within an urban and agricultural area . Soils in the area include those 
classified as the Mehall-Contine association; a well-drained 
association of loams, sandy clay and clay loams associated with 
older alluvial fans ; and soils of Gilman-Estrella-Avondale association ; 
very similar in characteristics with the Mehall-Contine association , 
but also occurring on floodplains . 

10.4 BIOLOGY 
Stantec Consulting reviewed the online databases, Arizona Game 
and Fish Department (AGFD) and the United States Fish and 
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Wildlife Service (USFWS). The AGFD On-line Environmental Review 
Tool and the USFWS web site were accessed on January 22 , 2009 
for current records of possible species. The records indicate the 
possible occurrence of Athene cunicularia hypugaea (Western 
Burrowing Owl} within the project vicinity (3-mile buffer). The 
Burrowing Owl is a Species of Concern. This project does not occur 
in the vicinity of any proposed or designated Critical Habitat. 

The Sonoran Desert Scrub zone is the largest biotic community in 
Arizona , encompassing most of southwestern Arizona , northwestern 
Mexico and portions of southern California. Local agricultural efforts 
have altered the natural drainage patterns sufficiently to reduce the 
natural plant associations, introduce new species to the 
environment, and isolate portions of the region ecologically. 
Elevations of the project area range from 1 ,308 to 1 ,444 feet. 
Disturbance in the area includes existing roadways , agricultural 
fields and residences. The area of potential effect has been 
completely disturbed. 

1 0.4.1 Native Vegetation Community 
Turner and Brown (1994) have identified five subdivisions of the 
Sonoran Desert, including the Lower Colorado River Valley, the 
Arizona Upland, the Plains of Sonora, Vizcaino, and the Central Gulf 
Coast. The project area is within the Lower Colorado River Valley 
subdivision , often described as a microphyllous desert, but shares 
some characteristics with the Arizona Uplands subdivisions (also 
described as a depauperate thornscrub community) due to the high 
frequency of arborescent plants of low stature (Turner and Brown , 
1994). 

The USFWS species list for Maricopa County as well as the AGFD 
Online Review Tool were referenced to determine whether any 
threatened or endangered plant species may exist on the proposed 
site. 

Plant Community Succession: When lands are cleared , either by 
fire , agriculture, or some other factor, and then allowed to return to 
their natural state, the path of succession species is generally 
regular, and has been explored in some detail by Karpiscak and 
Gross (1979). The first species to occupy the vacated areas , the 
Pioneer species, are often exotic annuals such as Russian Thistle 
(Salsola kali) , which quickly follows the abandonment of agricultural 
fields. 

These species are replaced in two-three years by several species of 
mustards, which are in turn quickly replaced by a dense growth of 
introduced annual grass species along with other non-native 
species, such as Filaree (Erodium circutarium) and Prickly Lettuce 
(Lactuca serriola) , with a few other native plants, such as 
Sphaeralcea . Subsequent to this , ruderal shrubs, such as Baccharis 
sarothroides and lsocoma, move in before the area is finally 
reoccupied by the Climax species of Larrea or Atriplex. 
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1 0.4.2 Vegetation In The Project Area 
Pre-development species in the project areas included those found 
in the description above. Species remaining in the Area of Potential 
Effect are limited to various grasses. 

1 0.4.3 General Wildlife in the Project Area 
As indicated , wildlife species common to former agricultural and new 
urban areas are present; there are no undisturbed areas within the 
project corridor. Wildlife habitat and populations are widely varied in 
the Sonoran desert due to habitats ranging from cultivated fields to 
native riparian habitats. The U.S. Fish and Wildlife service (USFWS) 
species list for Maricopa County was referenced to determine 
whether any threatened or endangered animal species may exist in 
the Area of Potential Effect. 

One species of concern was mentioned as being possibly located 
within three miles of the project vicinity by the Arizona Game & Fish 
Online Tool. The Western Burrowing Owl is a small bird with long 
legs and a short tail. It is 19-25 em with a wingspan of 55 em. It is the 
only owl normally seen on the ground during the day. Habitat 
includes open areas with either mammal burrows or natural small 
caves or clefts. The areas normally occur on level to gently sloping 
ground, and can be within otherwise developed areas . Burrowing 
owls are often found in fields , within road rights-of-ways, and other 
urban areas (Klute, et. al., 2003). Several field investigations have 
produced no evidence of Athene cunicularia hypugaea, or burrows 
and it is considered highly unlikely that Western Burrowing Owls 
utilize the project area . 

1 0.4.4 Wetlands and Other Waters of the U.S. 
A Section 404 permit from the U.S. Army Corps of Engineers 
(ACOE) will be required per the Clean Water Act (33 United States 
Code 1251 et esq.). Jurisdictional delineations of all "Waters of the 
U.S." must be conducted for the project corridor. Coordination with 
the ACOE should begin early in the planning process, as permit 
application processing timelines have recently been increased due to 
guidelines developed in response to the Rapanos (Rapanos et ux. , 
et al. v. United States) decision. 

Specifically, the East Maricopa Floodway and Queen Creek Wash 
have both previously been determined to be jurisdictional. Storm 
water pollution prevention plans will also be required for all 
construction activities. The plans must be in response to 
requirements of the Clean Water Act. 

Sole Source Aquifers, Unique Waters: No unique waters, as 
defined by Arizona Administrative Code R18-11-112 have been 
identified in , or near any of the alternatives . No sole source aquifers 
are located in , or near, any of the alternatives. 

100-Year Floodplains: The Flood Insurance Rate Map produced by 
the Federal Emergency management Agency (FEMA) was reviewed 
for the project area. The water features that will be crossed by the 
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new roadway are designated Zone A, while all other areas within the 
corridor are designated Zone X, which are described as "0.2% 
annual chance flood; areas of 1% annual chance flood with average 
depths of <1 foot, or with a drainage area less than 1 square mile; 
and areas protected by levees from 1% annual chance flood " (Panel 
04013C3075H). 

10.5 VISUAL CHARACTER 

Scenic quality is generally determined by the existence and diversity 
of natural features in and surrounding a specific region. The natural 
scenic quality of the project area is medium to low, based upon 
surrounding urbanization. Specific design characteristics will be 
utilized to harmoniously integrate the roadway into the landscape 
while maintaining a positive visual experience for the roadway user. 

1 0.5.1 Air Quality 

The Clean Air Act of 1970, along with the amendments of 1990, 
requires that the potential air quality impacts of transportation 
projects be addressed in environmental documents. Depending upon 
the project, this could range from a simple description to a detailed 
micro-scale analysis. Under the Act, designated permitting 
authorities must comply with the requirements of the National 
Ambient Air Quality Standards (NAAQS). The standards for 
particulate matter and ozone were revised by the EPA in 1997. The 
PM 10 (particulate matter less than 10 microns in size) standard was 
revised , the standards for particulates with diameters of 2.5 microns 
or less was added (PM2.5), and an eight hour standard replaced the 
one hour standard for ozone. The standard for ozone was also 
lowered to 0.08 parts per million (ppm) from 0.12 ppm. The 
standards for the state of Arizona are the same as the NAAQS. 

Table 10.3: National Ambient Air Quality Standards 

Pollutant Averaging Primary Secondary 
Period (I.Jg/m3) (1.1a/m3) 

Nitrogen 
Annual 100 100 Dioxide 
3 hours - 1,300 

Sulfur 
24 hours 365 -

dioxide 
Annual 80 -

Carbon 1 hour 40 -
Monoxide 8 hours 10 -

1 hour 240 240 
Ozone 

8 hours 160 160 
24 hours 65 65 

PM2.5 
Annual 15 15 

24 hours 150 150 
PM10 

Annual 50 50 
Lead Calendar quarter 1.5 1.5 

Jlg/m 3
- mtcrograms per cubtc meter I Source: EPA 2006 
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Non-attainment Areas 

As a result of the Clean Air Act, the EPA was authorized to identify 
areas that had not met the NAAQS. Of relevance to the project 
corridor are three pollutants: particulate matter, carbon monoxide 
and ozone. The project corridor is within the Phoenix Metropolitan 
non-attainment areas for carbon monoxide (with maintenance plan), 
PM10, and ozone. 

Conformity 

Since 1977, all transportation projects under the guidance of Federal 
agencies and metropolitan planning organizations have been 
required by the Act to ensure that the projects conform to the 
approved air quality State Implementation Plan (SIP). 
Determinations of conformity for Federal projects must be in 
compliance with 40 CFR Parts 51 and 93. 

For any project located in non attainment areas, they will need to be 
part of an approved transportation improvement program (TIP). The 
TIP must conform to the SIP. 

In addition , temporary deterioration of air quality is expected due to 
construction, but will be localized and controlled by the terms of a 
County Earthmoving Permit, issued under County Air Pollution 
Regulations. 

10.6 NOISE 

The Town of Gilbert has a noise ordinance that must be addressed 
when noise impacts are evaluated. During the design phase of the 
roadway extension , specific requirements regarding the potential 
need for noise monitoring or abatement will be determined. 

10.7 HAZARDOUS MATERIALS 

Hazardous materials are regulated by the Comprehensive 
Environmental Response, Compensation , and Liability Act 
(CERCLA) and the Resource Conservation and Recovery Act 
(RCRA). CERCLA is implemented by the Arizona Department of 
Environmental Quality (ADEQ) and is referred to as Superfund, as 
well as the Superfund amendments. Investigations into past or 
existing hazardous materials locations and solid waste facilities in or 
near the project will be necessary in order to prevent impacts to 
public health . 

10.8 CULTURAL RESOURCES 

Records at the Arizona State Historic Preservation Office (SHPO), 
the Arizona State Museum (ASM), the Bureau of Land Management 
(BLM), and the AZSITE database were accessed for information 
regarding previous archaeological work and known sites within a 1 
mile (1.6 km) radius of the project area . The State and National 
Registers of Historic Places were also reviewed . The records check 
revealed that a number of cultural resources have been previously 
recorded within or immediately adjacent to the subject property. 
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Thirteen surveys have taken place within a 1-mile radius of the 
project area and nine sites have been recorded within the same 
radius (Table 10.4). 

Master Title Plat #1432 of August 17, 1868 (on file at the Bureau of 
Land Management State Office, Phoenix) was accessed for 
historical information in the project area . No evidence of additional 
historic resources was indicated . 

1 0.8.1 Previous Surveys 

One site is located within the APE: AZ T:1 0:83(ASM) - Roosevelt 
Water Conservation District Canal 

The Roosevelt Water Conservation District canal was constructed in 
1929 as an earthen channel, but many sections were later lined with 
concrete during the 1960's (Newsome and Berg, 2001 ). It receives 
water from the South Canal and irrigates land in eastern Mesa above 
the Eastern Canal. It has functioned in a similar capacity as two 
other significant canals ; the Consolidated and Eastern Canals, and is 
associated with the agricultural and economic development of the 
eastern Salt River Valley. At the proposed crossing at Ocotillo Road , 
the canal is concrete-lined and is approximately 25 feet wide and six 
feet deep. It is located between earthen levees. The canal does 
maintain integrity of location, but the historical characteristics and 
setting at this location have been compromised by modern 
constructed elements. 

While other segments of the Roosevelt Canal are considered eligible 
for the NRHP under Criterion A, the portion within the project APE is 
not representative of the elements of the canal that contribute to 
eligibility. 

1 0.8.2 Cultural Historical Overview 

There are five general cultural-historical periods that describe the 
prehistoric and historic occupation of the region . These include the 
Paleo-Indian, the Archaic, the Hohokam, the Protohistoric, and the 
Historic period. For further detailed information on these periods, 
please see Appendix E. 

10.9 COORDINATION 

Coordination of future environmental analyses should include all 
agencies and stakeholders that own or manage land and resources 
in the project vicinity. This should include, at a minimum: 

• Maricopa County Department of Transportation 
• United States Fish & Wildl ife Service 
• U.S. Army Corps of Engineers 
• Arizona Department of Transportation 
• Arizona Department of Agriculture 
• Arizona Game & Fish Department 
• State Historic Preservation Office 
• Arizona State Museum 
• Town of Gilbert and Area Municipalities 
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Table 10.4: Cultural Resource Surveys Conducted within One-Mile of the Project Area 

ASM Survey No. 
Sites Within One-

Site Number Site Type/Name Mile of Project 

1995-441 0 ---- ----

1997-190 0 ---- ----

2 AZ U:10:15(ASU) Ceramic Scatter 
2001-596 

AZ U:10:16(ASU) Ceramic Scatter 

2001-602 0 ---- ----

2003-311 0 ---- ----

3 AZ U:14:340(ASM) Sherd/Lithics 

2003-684 AZ U:14341(ASM) Sherd/Lithics/Historic 

AZ U:14342(ASM) Sherd/Lithics 

2003-821 0 ---- ----

2004-116 0 ---- ----

2004-122 0 ---- ----

2005-69 1 AZ U:10:17(ASU) Ceramic Scatter 

75-024.ASU 1 AZ T:1 0:83(ASM) Roosevelt Canal 

SHP0-2001-543 0 ----

None 1 AZ U:14:1(ASU) Sherd Scatter 

AZSITE Ref. 11024 1 AZ U:14:383(ASM) Hohokam Farmstead 

*Destroyed by modern development 
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Eligibility 

Not Eligible* 

Not Eligible* 

----
----

Eligible 

Eligible 

Eligible 

----

----

----

Not Evaluated 

Eligible 

----

Not Evaluated 

Eligible 

Reference 

Griffith 1995 

Olson 1997 

Rodgers 2002 

Rodgers 2002 

Lundin 2001 

Schmidt & Mitchell 2002 

Hohmann & Lange 2001 

Hohmann & Lange 2001 

Hohmann & Lange 2001 

Smith et. al. 2002 

Rodgers 2004 

Marshall 2003 

Foster & Schmidt 2004 

(see Newsome & Berg 2001) 

Howard 2001 

Unknown 

Mitchell 2002 
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At present, FCDMC has sealed plans that provide construction 
direction to complete the third phase of the EMF, Chandler Heights 
Basin and Queen Creek Wash between Queen Creek and Chandler 
Heights Roads. These plans call for the removal of approximately 
500 feet of material along the Ocotillo Road alignment. One of the 
purposes of this study was to provide recommendations for 
construction sequencing and coordination between FCDMC and the 
Town of Gilbert for the completion of the Chandler Heights Basin and 
Ocotillo Road . 

During the course of developing this proposed plan , development in 
the TOG area has slowed drastically. Neither FCDMC nor TOG can 
project when construction of the Basin or the road will proceed. 
Therefore, providing detailed recommendations for coordination 
cannot be fully defined at this time, however; some basic concepts 
can be established and an understanding between the two parties 
documented . 

Discussion with FCDMC (documented in Appendix F) has resulted in 
confirmation that construction of two separate basins connected via 
a box culvert under the proposed Ocotillo Road connection is 
acceptable to FCDMC. In addition , both FCDMC and TOG would like 
to see the construction proceed in such a way that either party can 
proceed in the future with the least impact to the other (see Figure 
11 .1 ). In general, if FCDMC moves forward first , construction limits 
for the proposed roadway prism should be established and an 
opening will need to be provided for the box culvert. If TOG moves 
forward first , TOG would be responsible for construction of the 
northern segment of the Chandler Heights Basin south cell in 
conjunction with the construction of the roadway prism. The box 
culvert would be constructed as part of the roadway improvements 
and then plugged until the north cell construction is completed by 
FCDMC at a later date. It is suggested that the coordination effort 
for the two construction projects include the following components in 
order to be effective for both FCDMC and the TOG: 

1. Kickoff meeting prior to final design (FCDMC) or preliminary 
design (TOG) to discuss proposed construction elements and 
schedule. 

2. FCDMC and TOG will determine those construction elements 
that will include overlapping construction interests and will 
requ ire special consideration for design, construction , and 
construction sequencing. 

3. FCDMC and TOG will negotiate the general scope of the 
elements to be constructed and the responsible party for the 
element cost. 

4. TOG shall be responsible for modifications (or cost of 
modifications) to the existing FCDMC plans for completion of 
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11. PROJECT SCHEDULE 

the Chandler Heights Basin in a manner that will accommodate 
the common construction goals of both agencies prior to either 
agency proceeding with construction. 

The opinion of probable construction cost presented and discussed 
below, attempts to address potential unknowns in the construction 
sequencing of the project. The construction schedule presented 
below addresses potential construction sequencing of the SRP 
power line relocation , the RWCD features that are to be relocated 
and the roadway design and construction itself. 

11.1 OPINION OF PROBABLE COSTS 
The opinion of probable costs for the project is presented on Table 
11 .1. The cost estimate has been broken into basic components of 
roadway improvements, roadway storm drainage, RWCD 
modifications and FCDMC features modifications. It should be noted 
that the cost estimate is set up as a funding estimate based on 
today's dollars and should be escalated for the projected year it will 
appear in the CIP. In addition, the cost estimate has several place 
holder items for the Chandler Heights Basin that should be sufficient 
to cover the unknown sequence of construction with FCDMC 
discussed above . 

11.2 CONSTRUCTION SCHEDULE 
A potential design and construction schedule has been prepared to 
pictorially capture the requirements for roadway and bridge 
construction and the inter-relationship with RWCD, FCDMC and 
potential utility relocations (Figure 11 .2). The schedule assumes a 
design-build construction contract; overlapping final design of the 
roadway with construction of some of the RWCD modifications. 

Under the preferred TOG schedule (Figure 11 .2) , all design begins 
at the same time based on the general layout of the roadway in the 
attached exhibits. The SRP power lines should be constructed prior 
to commencing with the roadway construction to avoid conflicts. 
Relocation of the SRP power line is not required in order to construct 
the RWCD features or to commence construction of the bridges , but 
care during construction will be required . 

Actual roadway and bridge construction is anticipated to only req uire 
approximately one year. It is anticipated that RWCD design, 
coordination and approval will have the largest impact on the design 
and construction schedule. 

The preferred schedule is based on the RWCD-proposed use of by
passes; RWCD identified that this form of construction would reduce 
impacts to their functionality while new RWCD features were 
constructed . On the proposed schedule, by-passes are constructed 
in a dry-up and this task leads the construction schedule 
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sequencing. As discussed in Section 9.2.3, RWCD typically only 
allows dry-ups of adequate length in late December. A full dry-up 
may not be allowed and minor pump-around may be required. 
Initially the southern by-pass will be plugged to allow construction of 
the new check structure and turnout while using the existing check 
structure and turnout. The schedule further assumes that coffer 
dams can be inserted and removed in wet conditions and that the 
southern by-pass can be unplugged during the wet. The proposed 
schedule may be extended if these construction sequences are not 
feasible or acceptable to RWCD. In addition, it is anticipated that 
three dry-ups may be required if dual by-passes are not used for 
construction. Details in the scheduling depend on the timing of the 
dry-ups in relationship to the funding and design. 

RWCD has suggested that constructing the new RWCD features 
before the roadway and bridge construction would allow selection of 
a contractor specializing in irrigation structures and provide a clear 
path for the roadway and bridge construction . Therefore, an 
alternative to the attached schedule would be to initiate the RWCD 
design elements and complete construction of the RWCD features 
well in advance of the roadway design. This would potentially spread 
out the schedule over a four year period or two separate construction 
phases. Constructing RWCD modifications prior to proceeding with 
the roadway construction would allow construction funding to be 
phased and would allow for any delays in RWCD design , review, 
construction or dry-up sequencing . This schedule is not favored by 
TOG. 
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Table 11.1: Opinion of Probable Costs 
ITEM 

Roadway Improvements 
A.C. Pvmt (3,863 TON) 
A. B.C. (11 ,203 TON) 
Tack Coat (7.2 TON) 
Subgrade Preparation 
Vert. Curb & Gutter 
Single Curb 
Median Paving 
Concrete Sidewalk 
Concrete Dri~way 
Mountable Curb 
Type V Girder Bridge 

Roadway Storm Drain System 
24" RGRCP 
15" RGRCP 
Catch Basin 
Headwall 
5 Barrel 12'x12' CBC 

Roadway Incidentals & Utilities 
Street Lights 
Landscaping 
Traffic Control 
SWPPP 
Utility Relocation 
69kV Pole Relocation 
Signing & Striping 

RWCD Modifications 
RWCD Turnout Features 
Radial Gate Check Structure 
RWCD Box Cul~rt 
Demolition of Existing Gate Check 
Structure, Turnout and Canal Lining 
Main Canal By-Pass 

EMF, CHB & QCW Modifications 
CHB Construction 
Channel Restoration and Stabilization 
Access Roadway 
Pedestrian Underpass 
Modifications to Exist. lmpro~ments 
Construction SuMy 

Contingency (15%) 

Professional Services (14%) 
Construction Management (10%) 

Land I Right-of-Way 
Freeman Right-of-Way 
RWCD Right-of-Way 
FCDMC Right-of-Way 
Drainage Easement (Freeman) 
Drainage Easement (FCDMC) 
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QUANTITY UNIT UNIT COST 

17,170 SY $17.00 
17,170 SY $13.00 
17,170 SY $0.15 
17,170 SY $3.00 
4,959 LF $6.00 
1,705 LF $6.00 
2,718 SF $8.00 

29,512 SF $2.50 
3,360 SF $7.50 
240 LF $10.00 

2 EA $2,700,000.00 

222 LF $70.00 
70 LF $50.00 
7 EA $2,500.00 
7 EA $2,200.00 
1 EA $1 ,300,000.00 

12 EA $3,500.00 
10,036 SY $5.00 

1 LS $75,000.00 
1 LS $20,000.00 
1 LS $85,000.00 
7 EA $45,000.00 
1 LS $50,000.00 

1 LS $72,500 
1 LS $210,100 
1 LS $571 ,000 

1 LS $39,400 

1 LS $275,000 

93,000 CY $10.00 
2 EA $1 ,250,000.00 
5 EA $15,000.00 
1 EA $200, 000. 00 
1 LS $25,000.00 
1 LS $100,000.00 

CONSTRUCTION SUB-TOTAL 
1 LS $1 ,967,912.03 

CONSTRUCTION TOTAL 
1 LS $2,112,225.57 
1 LS $1,508,732.55 

22,471 SF $5.00 
19,294 SF $5.00 

180,304 SF $5.00 
15,653 SF $2.50 
41 ,797 SF $2.50 

PROJECT FUNDING ESTIMATE 

ITEM TOTAL 

$291 ,890.00 
$223,210.00 

$2,575.50 
$51 ,510.00 
$29,754.00 
$10,230.00 
$21 ,744.00 
$73,780.00 
$25,200.00 

$2,400.00 
$5,400,000.00 

$15,540.00 
$3,500.00 

$17,500.00 

$15,400.00 
$1 ,300,000.00 

$42,000.00 
$50,180.00 
$75,000.00 
$20,000.00 
$85,000.00 

$315,000.00 
$50,000.00 

$72,500.00 
$210,100.00 
$571 ,000.00 

$39,400.00 

$275,000.00 

$930,000.00 
$2,500,000.00 

$75,000.00 
$200,000.00 

$25,000.00 
$100,000.00 

$13,119,413.50 
$1 ,967,912.03 

$15,087,325.53 
$2,112,225.57 
$1,508,732.55 

$112,355.00 
$96,470.00 

$901 ,520.00 
$39,132.50 

$104,492.50 

$19,962,253.65 
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In accordance with our proposal dated April 14, 2008, and your authorization , we have 

performed a preliminary geotechnical evaluation for the proposed bridge crossing of Oco

tillo Road over the East Maricopa Floodway (EMF), over Queen Creek, and over Chandler 

Heights Basin, in Gilbert, Arizona. The purpose of our evaluation was to review known 

subsurface conditions at nearby sites and formu late preliminary geotechnical recom

mendations for design and construction . This preliminary report presents the results of 

our evaluation, our preliminary geotechnical conclusions and recommendations regard

ing the proposed construction. 

2. SCOPE OF SERVICES 

The scope of our services for the project generally included: 

• Reviewing background information including published geologic and engineering 

data, aerial photographs, and topographic mapping . 

• Reviewing previously prepared geotechnical reports from nearby projects . 

• Preparing this report presenting our findings, conclusions, and preliminary recom

mendations regarding the design of the project. 

Our scope of services did not include environmental consulting services, such as haz

ardous waste sampling or analytical testing, at the site. A detailed scope of services and 

estimated fee for such services can be provided upon request. 

3. SITE DESCRIPTION 

The proposed project alignment is situated along the southern boundary of Section 15 

and northern boundary of Section 22 in Township 2 South, Range 6 East, and follows 

the current alignment of Ocotillo Road in Gilbert, Arizona. The proposed project align

ment crosses the Roosevelt Water Conservation District (RWCD) Canal, EMF, Queen 

Creek, and Chandler Heights Basin. The approximate location of the site is depicted on 

the Site Location Map (see Figure 1 ). At the time of our evaluation , Ocotillo Road was 

602332001 R.doc 



Preliminary Geotechnical Evaluation 
Ocotillo Road Bridge Over the EMF, Queen Creek 
and Chandler Heights Basin, Gilbert, Arizona 

December 11, 2008 
Project No. 602332001 

an east-west traversing paved roadway that terminated at the RWCD Canal, just west of 

the EMF, and resumed on the east side of Chandler Heights Basin . Scattered vegeta

tion was observed in the EMF, Queen Creek, and Chandler Heights Basin. The 

concentration of vegetation was observed to be thicker in Queen Creek than the rest of 

the site . The RWCD Canal had water flowing at the time of our evaluation , and the 

EMF, Chandler Heights Basin, and Queen Creek were dry. The Chandler Heights Ba

sin was graded during our evaluation . 

According to the Higley, Arizona-Maricopa Co. (1981) United States Geological Survey 

(USGS), 7.5-Minute Topographic Quadrangle Map Series, the proposed project align

ment elevation is approximately 1 ,320 feet relative to mean sea level (MSL) at the 

eastern limits, and at approximately 1,310 feet MSL at the western limits. Based on the 

information provided on this topographic map, the general topography along the align

ment slopes from the east down to the west. 

Six aerial photographs from the Flood Control District of Maricopa County were re

viewed for this project. Aerial photographs from 1937 and 1949 depicted the project site 

as agricultural land to the west, and undeveloped land to the east. The RWCD Canal 

was situated near the western limits of the project site. Aerial photographs from 1993 

and 1996 depicted the previously undeveloped land east of Queen Creek used for agri

cultural purposes, and the development of the EMF. A 2006 aerial photograph depicted 

residential development to the south of the site, and the development of the Chandler 

Heights Basin and a 2007 aerial photograph depicted the site as being similar to its cur

rent condition , with residential development to the northwest and southeast of the site, 

the Roosevelt Canal, Queen Creek, and Chandler Heights Basin passing through the 

site. 

4. PROPOSED CONSTRUCTION 

The project will generally consist of the design and construction of the Ocotillo Road 

Bridge that will cross over the RWCD Canal, EMF, Queen Creek, and Chandler Heights 

Basin . We understand that the bridges that are planned to cross the EMF and Queen 
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Creek will be multi-span structures, and the bridge to cross Chandler Heights Basin will 

be a single-span structure founded on either shallow foundations (i.e. spread footings) 

or drilled shafts at the abutments. At the time of this report, this project is in the prelimi

nary design phase, and information such as survey, drainage, and structural loads were 

not yet available. 

5. GEOLOGY AND SUBSURFACE CONDITIONS 

The geology and subsurface conditions observed at nearby sites are described in the 

following sections. 

5.1. Geologic Setting 

The project site is located in the Sonoran Desert Section of the Basin and Range 

physiographic province, which is typified by broad alluvial valleys separated by 

steep, discontinuous, subparallel mountain ranges . The mountain ranges generally 

trend north-south and northwest-southeast. The basin floors consist of alluvium with 

thickness extending to several thousands of feet. 

The basins and surrounding mountains were formed approximately 10 to 18 million 

years ago during the mid- to late-Tertiary. Extensional tectonics resulted in the for

mation of horsts (mountains) and grabens (basins) with vertical displacement along 

high-angle normal faults. Intermittent volcanic activity also occurred during this time. 

The basins filled with alluvium from the erosion of the surrounding mountains as 

well as from deposition from rivers . Coarser-grained alluvial material was deposited 

at the margins of the basins near the mountains. 

The surficial geology of the site is described as being Holocene (<10,000 years) 

age alluvial stream and channel deposits. These deposits generally consist of clay, 

silt, sand, gravel , cobbles, and boulders. Minor caliche cementation is described in 

these soils (Pearthree, 1994 ). 
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Our knowledge of the subsurface conditions near the project site is based on previ

ous geotechnical projects near by, specifically: 

• East Maricopa Floodway Chandler Heights Basin, 2002, Geotechnical Evalua

tion, Ninyo & Moore Project No. 600198001 , borings B-1 through B-7, and 

• Higley Road Bridge Improvements, Gilbert, Arizona, 2008, Geotechnical 

Evaluation, Ninyo & Moore Project No. 602130001 , borings CH-1 trough Ch-26. 

The boring logs from these previous geotechnical studies are presented in Appen

dix A. 

5.3. Groundwater 

Groundwater was not encountered in the soil borings drilled at nearby sites . Based 

on well data information provided by the Arizona Department of Water Resources, 

the depth to the regional groundwater table in this area has been estimated to be 

approximately 140 feet bgs, or deeper. Groundwater levels can fluctuate due to 

seasonal variations, intermittent flow in the EMF, Queen Creek, and the Chandler 

Heights Basin, irrigation, groundwater withdrawal or injection, and other factors. In 

general , groundwater is not anticipated to be a constraint to the construction of the 

project, except possibly during periods of flow in the EMF and/or Queen Creek due 

to intense precipitation . 

6. GEOLOGIC HAZARDS 

The following sections describe potential geologic hazards at the site, including land 

subsidence and earth fissures, faulting and seismicity, and liquefaction . 

6.1. Land Subsidence and Earth Fissures 

Groundwater depletion, due to groundwater pumping, has caused land subsidence 

and earth fissures in numerous alluvial basins in Arizona . It has been estimated that 

subsidence has affected more than 3,000 square miles and has caused damage to 

a variety of engineered structures and agricultural land (Schumann and Genualdi, 
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1986). From 1948 to 1983, excessive groundwater withdrawal has been docu

mented in several alluvial valleys where groundwater levels have been reportedly 

lowered by up to 500 feet. With such large depletions of groundwater, the alluvium 

has undergone consolidation resulting in large areas of land subsidence. 

In Arizona , earth fissures are generally associated with land subsidence and pose 

an on-going geologic hazard . Earth fissures generally form near the margins of 

geomorphic basins where significant amounts of groundwater depletion have oc

curred . Reportedly, earth fissures have also formed due to tensional stress caused 

by differential subsidence of the unconsolidated alluvial materials over buried bed

rock ridges and irregular bedrock surfaces (Schumann and Genualdi , 1986). 

Based on our field reconnaissance and review of the referenced material , there are 

no known earth fissures underlying the project site. Based on our research , the 

closest earth fissure to the project site is located approximately 3 miles to the south 

of the project site (Shipman, 2007). Continued groundwater withdrawal in the area 

may result in subsidence and the formation of new fissures or the extension of exist

ing fissures . While the future occurrence of land subsidence and earth fissures cannot 

accurately be predicted, these phenomena are not expected to be a constraint to the 

construction of this project. 

6.2. Faulting and Seismicity 

The site is within the Sonoran zone , which is described as a relatively stable tec

tonic region located in southwestern Arizona , southeastern California, southern 

Nevada , and northern Mexico (Euge et al. , 1992). This zone is characterized by 

sparse seismicity and few Quaternary faults . Based on our field observations, re

view of pertinent geologic data, and analysis of aerial photographs, faults are not 

located on or adjacent to the property. The closest Quaternary age fault to the site 

is the Sugarloaf Fault Zone, located approximately 30 miles to the northeast of the 

site. The Sugarloaf Fault Zone is situated along the western margin of a small 

sedimentary basin near the bottom of the Mazatzal Mountains. This fault zone is a 

series of northwest striking normal faults that generally dip to the northeast. Move-
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ment along this fault last happened approximately 130,000 years ago during the 

Middle to Late Pleistocene epoch. The slip-rate category of this fault is less than 0.2 

millimeters per year. (Pearthree, 1998). 

Based on a Probabilistic Seismic Hazard Assessment for the Western United 

States, issued by the USGS (2008), the site is located in a zone where the peak 

ground accelerations that have a 10 percent and 2 percent probability of being ex

ceeded in 50 years are 0.03g and 0.08g, respectively. Seismic design parameters 

according to the 2006 International Building Code (IBC) are presented in Table 1. 

These values are anticipated based on the previous field exploration performed at 

nearby project sites. 

Table 1 - Seismic Design Parameters 

Parameter Value 2006 IBC Reference 

Site Class Definition D Table 1613.5.2 

Site Coefficient, Fa 1.6 Table 1613.5.3(1) 

Site Coefficient, Fv 2.4 Table 1613.5.3(2) 

6.3. Liquefaction Potential 

Based on the general lack of near surface water and the low ground motion hazard 

(relatively low ground accelerations), the likelihood or potential for liquefaction is not 

considered to be a constraint to this project. 

7. PRELIMINARY RECOMMENDATIONS 

The following sections present our preliminary geotechnical recommendations for the 

proposed construction . The preliminary recommendations should be used for planning 

purposes. Field exploration (soil borings) , laboratory testing, and engineering analysis 

should be conducted prior to the final design of this project. 
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The earthwork specifications described in Maricopa Association of Governments 

(MAG), Uniform Standard Specifications and Details for Public Works Construction, 

as with any Town of Gilbert amendments , are expected to apply, except as noted . 

7 .1.1. Excavations 

Our evaluation of the excavation characteristics of the on-site materials is 

based on our experience and boring logs from nearby project sites. In our 

opinion , excavation of the on-site materials can be accomplished to shallow 

depths heavy-duty earthmoving equipment in good operating condition . 

Cobbles and possible boulders were encountered in some of the borings at 

depths generally greater than 1 0 feet. If encountered, they may cause slower 

and/or more difficult excavation conditions during construction . 

The contractor should provide a safely sloped or adequately constructed and 

braced shoring system, in compliance with the Occupational Safety and Health 

Administration (OSHA) regulations for employees working in an excavation that 

may expose them to the danger of moving ground. If material is stored or 

equipment is operated near an excavation, stronger shoring should be used to 

resist the extra pressure due to superimposed loads. 

7.2. Grading, Fill Placement, and Compaction 

Vegetation , debris from the clearing operation , and demolition debris should be re

moved from the site and disposed of at a legal dumpsite. Obstructions that extend 

below the finish grade, if present, should be removed , the exposed subgrade should 

be evaluated, and the resulting holes filled with compacted soil. 

The geotechnical consultant should carefully evaluate any areas of soft or wet soils 

prior to placement of grade-raise fill or other construction . Drying or overexcavation 

of some materials may be appropriate. 

Imported soils and soils generated from on-site excavation activities that exhibit 

relatively low plasticity indices and very low-to-low expansive potential are generally 
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suitable for use as engineered fill. Relatively low plasticity indices are defined as a 

value of 20 or less. Very low to low expansive potential soils are defined as having 

an Expansion Index (by the American Society for Testing and Materials [ASTM] D 

4829) of 50 or less. 

In addition , suitable fill should not include organic material, clay lumps, construction 

debris, rock particles, and other non-soil fill materials larger than 6 inches in dimen

sion . This material should be disposed of offsite or in non-structural areas. 

Imported fill, if utilized, should consist of granular material with a very low or low ex

pansion potential. The geotechnical consultant should evaluate such materials and 

details of their placement prior to importation . 

7.3. Foundations 

We understand that the proposed bridges will be founded on drilled shafts and/or 

spread footings. Since the project was in its preliminary stages, the loads of the pro

posed structure are unknown at this time. Drilled Shafts will exhibit low settlement 

potentials , generally less than 0.5 inches. Shallow spread footings may settle sig

nificantly more than drilled shafts, possibly up to 1 inch or more . The magnitude of 

footing settlements cannot be accurately predicted until site specific borings, labora

tory testing , and loading conditions are available. The following paragraphs present 

our preliminary geotechnical recommendations for the proposed drilled shaft or 

shallow foundations. 

7.3.1. Spread Footings 

Spread footings may be used for the crossing of Chandler Heights Basin at the 

abutments. The spread footings , if used , should be founded on a zone of 

moisture-conditioned and compacted engineered fill to depths ranging from 

approximately 2 to 4 feet below the foundation bearing elevation . The footings 

may be designed for allowable bearing pressures ranging from about 3,000 to 

5,000 pounds per square foot, assuming a footing width of 3 feet or more. 
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Drilled Shaft Design Charts (see Figures 2 through 6) that summarize our axial 

loading recommendations for single drilled shafts at the abutment and pier loca

tions for the planned bridge structures are attached . The recommendations 

were generally formulated using skin friction resistance, end bearing, and an 

assumed factor of safety of 2.5. 

The design charts reflect the shallowest allowable drilled shaft depths recom

mended and shaft diameters ranging from 3 to 6 feet based on the loads given 

and the anticipated soil profiles. Larger diameter shafts or deeper shafts could 

be used if this proves to be more convenient or if they are needed due to lateral 

load concerns. 

The axial capacities presented in the design charts above are for single drilled 

shafts, with no group reduction factor applied. For a drilled shaft center-to

center spacing of 3B (where B is the diameter of the shaft in question), the 

above axial capacities should be multiplied by 0.67 (reduction factor = 0.67) . 

This reduction factor should linearly increase until a spacing of 4B is achieved , 

at which point no reduction factor is applied (reduction factor = 1.0). For inter

mediate spacing, the reduction factor may be evaluated by linear interpolation. 

7.3.3. Drilled Shaft Construction Considerations 

Our evaluation of the excavation characteristics of the on-site materials is 

based on the results of exploratory borings from the general site vicinity and our 

experience with similar materials . In our opinion , excavation of the on-site mate

rials can generally be accomplished with conventional equipment in good 

operating condition. Due to the possibility of encountering cobbles and possible 

boulders , drilled shaft diameters less than 3 feet are generally not recom

mended. Larger diameter shafts or deeper shafts could be used if this proves to 

be more convenient or if they are needed due to lateral load concerns. 

The drilled shafts should be observed and evaluated to check adequate bearing 

material has been reached and that the bearing surface has been suitably 
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cleaned . This evaluation can typically be done from the ground surface. We 

recommend that the drilled shafts be constructed and foundation concrete mix 

be designed according to ADOT Standard Specification 609 (ADOT, 2008) . 

Where possible, the drilled shafts should be constructed in the "dry" (i.e., no 

more than 2 inches of water covering the bottom of the shaft excavation). In 

such cases, the concrete may be placed by the free-fall method. This method 

consists of using a vertical section of concrete chute (or other means) to allow 

the concrete to flow out of the mixing truck in a vertical stream of concrete with 

a relatively small discharge diameter. The stream should be diverted to avoid 

hitting the sides of the drilled shaft or the reinforcing steel, which could cause 

concrete segregation. 

If the drilled shafts are constructed in the "wet, " a tremie pipe connected either 

to a hopper or concrete pump should be used to displace the water in the drilled 

shaft excavation upwards as the concrete is placed . If this method of concrete 

placement is used, Ninyo & Moore should be consulted and the shafts will need 

to be equipped with special casing to house equipment that can be used to 

evaluate the integrity of the concrete after it has been cured . 

Due to the presence of sandy soils, it may be appropriate to use a temporary 

casing or the slurry method while installing the shafts at some locations. The 

contractor should be prepared to use a temporary full-length casing , if needed. 

The contractor's drilling means and methods should also anticipate that cobbles 

and possible boulders might be encountered . Due to the sandy soils and the 

possibility of encountering cobbles and possible boulders, concrete overruns 

should also be anticipated. 

7 .4. Site Drainage 

Surface drainage should be provided to divert water off of and away from new struc

tures. Positive drainage for this project would be on the order of a slope of 2 percent 

or more for a distance of 5 feet or more away from the pavements. 
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The geotechnical analyses presented in this geotechnical report have been conducted 

in general accordance with current practice and the standard of care exercised by geo

technical consultants performing similar tasks in the project area. No warranty, 

expressed or implied, is made regarding the conclusions, recommendations, and opin

ions presented in this report. There is no evaluation detailed enough to reveal every 

subsurface condition . Variations may exist and conditions not observed or described in 

this report may be encountered during construction . Uncertainties relative to subsurface 

conditions can be reduced through additional subsurface exploration. Additional subsur

face evaluation will be performed upon request. Please also note that our evaluation 

was limited to assessment of the geotechnical aspects of the project, and did not in

clude evaluation of structural issues, environmental concerns, or the presence of 

hazardous materials. 

This document is intended to be used only in its entirety. No portion of the document, by 

itself, is designed to completely represent any aspect of the project described herein. 

Ninyo & Moore should be contacted if the reader requires additional information or has 

questions regarding the content, interpretations presented , or completeness of this 

document. 

This report is intended for design purposes only. It does not provide sufficient data to 

prepare an accurate bid by contractors. It is suggested that the bidders and their geo

technical consultant perform an independent evaluation of the subsurface conditions in 

the project areas. The independent evaluations may include, but not be limited to, re

view of other geotechnical reports prepared for the adjacent areas, site reconnaissance, 

and additional exploration and laboratory testing . 

Our conclusions, recommendations, and opinions are based on an analysis of the ob

served nearby site conditions. If geotechnical conditions different from those described 

in this report are encountered, our office should be notified and additional recommenda

tions , if warranted , will be provided upon request. It should be understood that the 

conditions of a site could change with time as a result of natural processes or the activi-
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ties of man at the subject site or nearby sites . In addition , changes to the applicable 

laws, regulations , codes, and standards of practice may occur due to government action 

or the broadening of knowledge . The findings of this report may, therefore , be invali

dated over time , in part or in whole , by changes over which Ninyo & Moore has no 

control. 

This report is intended exclusively for use by the client. Any use or re-use of the find

ings , conclusions, and/or recommendations of this report by parties other than the client 

is undertaken at said parties' sole risk . 

602332001 R.doc 12 

Preliminary Geotechnical Evaluation 
Ocotillo Road Bridge Over the EMF, Queen Creek 
and Chandler Heights Basin , Gilbert, Arizona 

9. SELECTED REFERENCES 

Arizona Department of Water Resources, 2006 , drillers logs. 

December 11 , 2008 
Project No. 602332001 

Arizona Department of Transportation (ADOT), 2008 , Standard Specifications for Road 
and Bridge Construction. 

American Society for Testing and Materials (ASTM}, 2008 Annual Book of ASTM Stan
dards. 

Euge, K.M., Schell , B.A. , and Lam, I.P., 1992, Development of Seismic Acceleration 
Contour Maps for Arizona: Arizona Department of Transportation Report No. AZ 
92-344 : dated September. 

International Code Council , 2006, International Building Code. 

Maricopa Association of Governments , 2008, Uniform Standard Specifications and De
tails for Public Works Construction. 

Ninyo & Moore, In-house proprietary information. 

Pearthree , P.A. , 1998, Quaternary Fault Data and Map for Arizona: Arizona Geological 
Survey, Open-File Report 98-24. 

Schumann, H.H. and Genualdi, R., 1986, Land Subsidence, Earth Fissures, and Water 
level Changes in Southern Arizona : Arizona Geological Survey OFR 86-14 , 
Scale 1:500,000 . 

Shipman , T.C ., 2007, Maricopa County Earth Fissures Planning Map, Arizona: Arizona 
Geological Survey Open File Report 07-01 , v1 , Sheet 2, Scale 1:250,000. 

Spencer, J.E. , Richard, S.M ., and Pearthree, P.A., 1996, Geologic Map of the Mesa 30 ' 
x 60' Quadrangle , East-Central Arizona: Arizona Geological Survey, Open-File 
Report Series OFR 96-23, Scale 1:100,000. 

United States Geological Survey, 1981 , Higley, Arizona-Maricopa County, 7.5 Minute 
Series (Topographic): Scale 1 = 24,000. 

United States Geological Survey, 2008, National Seismic Hazard Mapping Project, 
World Wide Web, http ://geohazards.cr.usgs.gov/eq . 

Aerial Photographs Reviewed 

Source Date Scale/Resolution 
Flood Control District of Maricopa 1937, 1949, 1993, 

NA 
County 1996, 2006, 2007 

602332001 R.doc 



20 

~ 
lf) -

0 3300 

Appro x im ate Sc ale : 
1 i nc h = 330 0 f eet 

Source: PhoeniX Mapp1ng Company, PhoeniX Metro Edition, 2007. 

l(ingo&l(tnore 
PROJECT NO: 

602332001 

file no: 23S2v'Tiep1208 

DATE: 

12108 

GILDER 

J 

SITE LOCATION MAP 

OCOTILLO ROAD BRIDGE OVER THE EMF, QUEEN CREEK AND 
CHANDLER HEIGHTS BASI N 

GILBERT. ARIZONA 

l t 

FIGURE 

1.1 

0 280 

Appro x ima t e Sea l e: 
11nch = 280feet 

PROJECT NO 

602130001 

fi le no : 2130blrril708b 

DATE 

9/08 

Source: Aerial photograph supplied fro m Maricopa CcuntyAssessor 's GIS Dept. 2008. 

SITE LOCATION MAP 

HIGLEY ROAD BRIDGE IMPROVEM ENTS 
EAST MARICOPA FLOODV\IW TO 1 ,370 FEET NORTH 

GILBERT, ARIZONA 

FIGURE 

1.2 



I 
I 

-
-

I ~
 I· , ~
 

Cl
 5I CD
 

~
(
 

~
 

:8 I 0 
n 

fn 
I 

tx
j 

0 
J>

 
D

 
-f

 
z 

;;o
 

3
: 

t::
:l 

....
.. 

=It
: 

J
>
r
~
 

z 
;;o

 [
T

l 
(I

) 
C

1 
r> 

;;o
 -

i 
J>

 
D

I
 3

: 
Z

 
\
)
 (

T
1 

J>
 

t:
j 

J>
 C

i ;
;o

 
-
i 

O
I
,_

. 
1"

'1 
D

-
in

 
(I

) 

~
0
 

~(
/.
1~
 

-
i 

a
~
 

-i
t:

::
IJ

>
 

-u
 

m
 

,-
<~
-.
, 
~
 

r 
J>

fT
lo

 
r 

;;
o

Z
o

 
D

 
;::

:j:
:!t

:::
t 

n 
'" 

i 
J 

o
o

<
 

J>
 

@_._, 
~
~
~
 
g 

J>
 

z 
~
 

3
: 

z 
J>

 
\
)
 

\...
. 

) 

~r
 

ffi 

~ 0 1'
1)

 
C1

l 8 

t,~
;sr

 Al
,q

R
'co

p ,~; 
F'

t.o
oo

w
,q

 l
' 

~
 

r 
U

l 
gg

 
>

' 
:::

:!W
 

0
0

 
Z

A
J
 z C

) 

....
....

 
~
 ,.., U
l 
~
 

J1
 

~
 

..
.L

 

• 

n :X
: "' 2
~
 

"' "' 

S
O

U
T

H
 

H
IG

L
E

Y
 

R
O

A
D

 

E@
==

=-

P
R

E
LI

M
IN

A
R

Y
 A

LL
O

W
A

B
LE

 C
A

P
A

C
IT

Y
 F

O
R

 S
IN

G
LE

 D
R

IL
LE

D
 S

H
A

F
T

 
O

C
O

T
IL

LO
 R

O
A

D
 B

R
ID

G
E

 A
B

U
T

M
E

N
T

S
 O

V
E

R
 T

H
E

 E
M

F 
G

IL
B

E
R

T
 A

R
IZ

O
N

A
 

A
llo

w
a

b
le

 C
a

p
a

ci
ty

 f
o

r 
S

in
g

le
 Is

o
la

te
d

 D
ri

lle
d

 S
h

a
ft

 (
ki

p
s)

 

,.., >
 

U
l 
~
 

0 c fT
l ,.., z ('
) 

A
l 

fT
l 

fT
l " A
l 

n 

g
~
 

~
2
 "' "' 

"' g
~
 

g
~
 

... 
..., 

g
~
 

g 
-

CD
 

0 
10

0 
20

0 
30

0 
40

0 
50

0 
60

0 
70

0 
80

0 
90

0 
10

00
 

11
00

 
12

00
 

13
00

 
14

00
 

15
00

 
16

00
 

17
00

 
18

00
 

19
00

 
20

00
 

0 

-;;
 

10
 

-
.:.:

 

\ 
\ 

\
., 

c: 
\.

 
ra .c

 
"'

\ r
.. 
''
\
 v~
 

-
--

+
--

3'
 S

h
a

ft
 1 

: 
20

 
\ 

I~
 '
\ 

"'-.
. 

, 
--

--
4·

 S
h

a
ft

 
ra ... 

~
 

'""' 
" 

-...
.,_

 
C

) 
--

-*
'-

5'
 S

h
a

ft
 

g> 
30

 

' ~
 ~
 

::::
1 

'"'"'
-

_
._

6
' S

h
a

ft
 

.!!
l 

-
>< 

"\
 
~
 
~

--...
.....

.....
 

II
) ~ 

40
 

0 

~
 
~
~
 .....

..._
 

'i
 

~
 

.c
 -

~
 

""'
-
~
 
~
 

II
) ~
 

50
 

-
-

~
 

'""-

" 
"""

' 
~
 
~
 t'--

.. 
cG

 
.I:

:. 

~
 
~
 

....
....

... 
f/1

 
!'-.

.... 
b 

60
 

~
 

"""
 

.....
. ~
 

E
 

'-
. 

0 

'\
. 

~
 

~
~
 
~
 

~
 s 

70
 

I 
80

 
I 

N
ot

e
: 

A
xi

al
 g

ro
up

 r
ed

uc
tio

n 
fa

ct
o

r 
m

us
t 

be
 a

p
p

lie
d

 t
o 

th
e 

re
su

lts
 o

f t
hi

s 
ch

ar
t 

as
 d

is
cu

ss
ed

 in
 o

ur
 r

e
p

o
rt

 

fl(
in

9o
 &

}(
\o

or
e 

F
IG

U
R

E
 

D
R

IL
LE

D
 S

H
A

F
T

 C
A

P
A

C
IT

Y
 C

H
A

R
T

 

PR
O

JE
C

T 
N

O
· 

D
A

T
E

: 
O

C
O

T
IL

L
O

 R
O

A
D

 O
V

E
R

 T
H

E
 E

M
F

 Q
U

E
E

N
 C

R
E

E
K

 A
N

D
 

2 
C

H
A

N
D

L
E

R
 H

E
IG

H
T

S
 

60
23

32
00

1 
12

/0
8 

G
IL

B
E

R
T,

 A
R

IZ
O

N
A

 
-
-

--
--
-
-
-

--
-

--



PRELIMINARY ALLOWABLE CAPACITY FOR SINGLE DRILLED SHAFT 
OCOTILLO ROAD BRIDGE PIERS OVER THE EMF 

GILBERT ARIZONA 

Allowab le Capacity for Single Isolated Drilled Shaft (kips) 

0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 

0 
J E 1--

Assumed Scour Depth 

0 I (1 5 feet below existing grade) 

~ 10 -
/ ..Q 

G) -+- 3' Shaft c 
- 4'Shaft c 

~ 20 ..... 

1 1 ~5' Sha ft 
(.) l 1 ... __.__ 6' Shaft ru 

\ ~· \~ Q) - Scour Depth 
~ 30 ... \ "" 

" ~ 
Cl 
Cl 

'\ ~ 
r::: 
; 

·~ 40 

" ~ ~ ~"" 
I 

ell I 
~ 

~ "'-0 

:8 50 - -.. "- ~ -~~ 
.... \.. ell 

~ ~ ~ """ ~ 60 -
..c 

~ ""'-
~ ~ (/) - ~ """'-.. "" 

-......, 0 

E 70 "' 0 

I 
-

t: 
0 
al 

I 
I 

80 

Note : Axial group reduction factor must be applied to the results of th is 
chart as d iscussed in our report. 

l(in9o & JYtonre 
FIGURE 

DRILLED SHAFT CAPACITY CHART 

PROJECT NO· DATE: OCOTILLO ROAD OVER THE EMF QUEEN CREEK AND 3 CHANDLER HEIGHTS 
602332001 12/08 GILBERT, ARIZONA 

PRELIMINARY ALLOWABLE CAPACITY FOR SINGLE DRILLED SHAFT 
OCOTILLO ROAD BRIDGE ABUTMENTS OVER QUEEN CREEK 

GILBERT ARIZONA 

Allowable Capacity for Single Isolated Drilled Shaft (k ips) 

0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 
0 

~ 10 - I \ ~ ~ \ \ r::: 1\ Ill 

''\ l~ 
.a - -+- 3' Shaft 113 20 

i\ "\_ '\ Q) 

~ "0 
---- 4' Shaft ru ... 

~ ""' "" i'---.., Cl 
!'-..... --*-- 5' Shaft 

g' 30 -1-- I'-

I~ ............ -...... __.__ 6' Shaft :0 ~ !'-- ~ I 
f/) 

x "'\ ~ "") '"' "" 
Q) 

~ I ~ 40 -
0 ~ ~----

I 
Q) 

1.. I--. I .a -
~ -~ ~ 

I - I'\. ()) 

~50 

""' ~ ~ ~ ~----
I 

¢: 
ru 

"""- ~ 
..c 
(/) !'--'(; 60 

" -~ ~ E 1\.. I'-
0 

~ " ~ ~ t: 
~ 70 r... ~ I ,-

-

80 I 
Note: Axial group reduction factor must be applied to the results of this 
chart as discussed in our report. 

l(ln9o &JYtoore 
FIGURE 

DRILLED SHAFT CAPACITY CHART 

PROJECT NO: DATE: OCOTILLO ROAD OVER THE EMF QUEEN CREEK AND 4 CHANDLER HEIGHTS 
60233200 1 12/08 GILBERT, ARIZONA 



0 
0 

e 
0 

~ 10 -
.Q 

(ij 
r: 
r: 
~ 20 
u .... 
ra 
cu 
-g 30 .. 
Ol 
Ol 
r: 

:;::: 

·~ 40 
Ill 
;: 
0 z 50 ... 
Cll 

.! -

.:; 60 
J: 
(/) -0 

E 70 
0 =: 
0 
llJ 

U) 
.¥: 
r: 
ra 

.Q 

..... 
ra 
OJ , 
ra 

80 

0 

0 

e;, 10 
C'J 
r: 

:;::: 

"' ')( 
OJ 
;: 
0 
(ij 
.Q -OJ 

~ 
~ 20 ra 
.c 
(/) .... 
0 

E 
0 
~ 
0 
llJ 

30 

PRELIMINARY ALLOWABLE CAPACITY FOR SINGLE DRILLED SHAFT 
OCOTILLO ROAD BRIDGE PIERS OVER QUEEN CREEK 

GILBERT ARIZONA 

Allowable Capacity for Single Isolated Drilled Shaft (kips) 

100 200 300 400 500 600 700 800 900 1000 11 00 1200 1300 1400 1500 1600 1700 1800 1900 2000 

\ \. \. 1\ 
."\ ~ ~ \ \. 
~ I "'-..., 

~ 

"" 
I 

100 

I 
I Assumed Scour Depth 

(20 feet below existing grade) I 

I 
-+- 3' Shaft 
- 4· Shaft 
--*- 5' Shaft 
_..._ 6' Shaft 
- Scour Depth 

-

........... 

"' """ ~ ~ '-.... "'-
~ " 

..... 

"" ~ " "-.. ~ I !',. -.. 

""' ~ .~ 1\.. "'-.. 

~ """ ~ ~ I'-

"-
"""' ""' ~ ')( 1-

1---

Note: Axial group reduction factor must be applied to the results of this 
chart as discussed in our report . 

fl(in9o &/(toore DRILLED SHAFT CAPACITY CHART 

PROJECT NO : DAT E: OCOTILLO ROAD OVER THE EMF QUEEN CREEK AND 
CHANDLER HEIGHTS 

60233200 1 12/08 GILBERT, ARIZONA 

PRELIMINARY ALLOWABLE CAPACITY FOR SINGLE DRILLED SHAFT 
OCOTILLO ROAD BRIDGE ABUTMENTS OVER CHANDLER HEIGHTS BASIN 

GILBERT ARIZONA 

Allowable Capacity for Single Isolated Dri lled Shaft (kips) 

200 300 400 500 

I 

600 700 

-+- 3' Shaft 

- 4' Shaft 

--*- 5' Shaft 

_..._ 6' Shaft 

Note: Axial group reduction factor must be applied to the results of this 
chart as discussed in our report . 
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Preliminary Geotechnical Evaluation 
Ocotillo Road Bridge Over the EMF, Queen Creek 
and Chandler Heights Basin , Gilbert, Arizona 

APPENDIX A 
BORING LOGS FROM NEARBY SITES 

602332001 R.doc 

December 11, 2008 
Project No. 602332001 
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DATE DRIU..cO __ __,;61;;;..;1;.:;3!;...;.11011:;_.. __ 80RING NO. B-1 

SHEET I OF 1 - ·-GROUND ELEVATION _.........;.1.3""1;;..;4_,'±,..:.:MSL=---

METHOD OF DRILLING CME·75, 7" Diameter Holknv-Sieln Aup (1:-nviro·Dnll, l11c.) 

DRIVE WEIGHT --~140::::...:.:1~::.:-~(AII=liiiDibC=·':J..) __ _ DROP ----'3'-"-o· __ _ 

SAMPLED BY ;VG LOGGED BY AJO REVIEWED BY ISR 
DESCRIP'110WIINTERPRETATIDN 

CL FJLL: 
Dark brown, moist, stiff, sandy CLAY. 

Film to itiff. 

T <1ta.J Depth ...., 8 tee.t. 
GtOWJ.dwater oo! :::ncountc::ed during drilling. 
BackfiUed on 6/13.'08 promptly after completion of driUin~:. 
Groundwater, though not cncount:red illhe time of drilling, may r.:Se Ia a higher level du 
to seascnal variations in precipita1io~:. and severr.l other factors: as discussed in Inc reJ:ort. 

BORING LOG 
HIOUY RO.o.D 8RJI)GE l:MPROV£..',11i.hfs 

GILBUT, AR17.0N ... 
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__J 

CL ii:' 
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0 2! 
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~ Cl) l:!.q 

fi OJCI.! c.o 
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sc 

183 107.3 

39 

DATE DRILLED 6!13/011 BORLNGNO. B-3 

<3ROUND ELEVATION I,JIO'+MSL SHEET OF 

METHOD OF DRlUING CME·7S, 7" Diaonctcr HoUow·Sttm Allier (l!nviro-Drill, lnc.} 

DRIVE WEIGHT 140 ~- (Aut<lmalic} DROP )(!' 

SAMPLED BY AJG LOGGED BY ISR 

aliff, silty CLAY with .sand. 

Finn to srur. 

- -,mOist;' ioose;C:f8yey SAND.--- -- --- - - --- -- - - - - -

Groundwater not ~m;ountcrcd during driUing. 
Backftl1ed oo 6/13/08 pxomptl y aflcr completion of dsillini. 
Groundwate:, ilioug}t not encounmred at the time of dr:i!Ji'lg, may rise to a higher level 
Lo s t21onal 11ariations i.o p1·ec:ipitation and sevcri. other fac tors 1:..5 dis::ussod in the report. 

rz 
DATE DRILLED 6/IO/OB BORING NO. B-4 

~ [ ~ ~ 1-
GROUt.D ELEVATION 1,300'+MSL SHEET OF ~ 0 

~oj ~ ~ ~ 

~ 
(/) ~q METHOD OF DRILLING C~·i5, 1" Diame~cc 1l1JIIow-S~ Aot:et(&\'ito·Drill..lnc.) z ~~ ~ ~ DRIVE WEIGHT 140 lbl. (AlltUIMIX;) DROP 30" Ill >- :5 
~ 0 
0 SAMPLED BY A.IG LOGGED BY .IS.R 

CL ALLUV~UM: 
BroWil; amp, very stiff, sandy CLAY; scattered. a.lichc nodules. 

16 

19 

SM 

51 

2'J 

sc - -mOisT, aense-;-cliyey"SJ\ND WiiJi gravel. - -- - ----- - - -- - -

55 I 0.9 11 2. I 

SM I - - aamP, medium OMS¢, s1TrY'SARIJ; trace gravel. - - - - ·- - - - - - - -

16 

l(lngB&/f&OO"re 



rn 
w 

DATE DRfLLED BORING NO. ~ 6/10.'0& B-4 

~ ~ z 
1- ~ E. GROUND ELEVATION 1,300'+MSL Sl-EET 2 OF 5 rn 0 =-
~ w ~ <(I) 

~ 
u· 

~ ~ 
-0 METHOD OF DRILUNG CME-75, 7' Dlamt:t~~r Hollow·S&t., Auger(EnYiro·Drill.lt1C.) ~ -

"'~ !!;! ~ (I) :::I _, 0 :5 ORIVE WEIGHT 140 1~. (AniOmlllio~ DROP 10" 10 :IE ~ u 
0 

SAMPLED BY AJG LOGGED BY AJG REVIEWED BY JSR 
ON 

(continued) 
damp, medium dense, silty SAND; trace gravol. 

IS 6.1 10.2.6 

so Ve:cy dense. 

CL - - moist, liard, sandy-ClAY:- - - - - · ·· · ·· - - - -- - - - - - - - - · 

64 20J 94.S 

55 

[L 

1- ~ ~ 8 w ~ ~ IX g ~ :z: 

"' :!1 5 ~ 
IQ :i! > 

~ 

46 JU 97.7 

57 

40 '. 1.9 12().9 

DATE DRILLED 6110108 BORING NO. B-4 

~ GROUND ELEVATION I,XIO' I MSL SHEET _3_ Of 5 
~-0~ 
[[~ UETHOC OF DRILLING CWE-75, 7'' Diameter Hollow-Stem Aup (E!v!o-D.rill,lac.) -0 w · w::l s DRIVE WEIGHT 140 lbs. {Aal(mla!lc) DROP :30' 
(,) 

SAMPLEDaY AJG LOGC3EDBV JSR. 

SM ALLtNlUM: (continued) 
Brown, ntoiS[, medium dense, .silty SAND. 

Dense. 

Very dense. 

-sC · I"" mast; ineili<m o,;;;e. <r.yey -sA>n:iWlih gm~-r.--- - - - -- - - - -

I 

Dense; scattered ali<: he nodules. 

l(lngo&l(toare 
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DATE DRILLED BORING NO. ... M OOS B-4 ~ 

~ ~ ~ 
z 

b S . GROUND ELEVATION 1.30!hMSL SHEET 4 OF 5 

~ w ~ 5 ~ 

~ ~ ~ i];q METHOD Of DRILUNG CM£-7:5. 7R DMnl<:tcrffal o.....stcm Auger (E.nviro-Drill, Inc..) 
U) 

~ jg~ ..... 0 5 DRIVE WEIGHT 1-40 ll~.{AIIromtlc) DROP ~0" m :::E ~ (.) 
0 

SAMPLED BY AJG LOGGED BY AJG REVIEWED BY 1~ 

Cj) 
w 

DATE DRILLED BORING NO. ~ IL 61'1001 B-4 
:s 

~ 
0 z 

e ~--~ 
1- ~ 0 GROUND ELEVATION lilOO'+ MSL SHEET 5 OF s "' 8 ~~ ~ w ~ ~ 

-- ----
1:!:: ~ j; 

~ 
U) 

~~ METHOD OF DR It UNG C:ME-75, r Diuoe&er lloluw-Srem Aujp (E..viro-DrlR, hit.) z 
In ~!j 

Sl2 w ~ 
Q ~ 

0 

d DRIVE WEIGHT 140 lbs. (AIIUDII\Ic) DROP 30'' ID & 
0 

SAMPLED BY .<\TG LOGGEOBV AJG REVIEWED 13Y JSR 
~PDOW~A~OH 

sc ALLUVIUM: (contin~ed) 80 Tolal Depth • 80 net. 
Brown, damp, dense, clayey SAJ\TI with gravel; scattered ~;; 1lichc modules. 

! 
Groundwatr.cnot enc~QI) cbin& drilling. 

1- ~acldiDed oo 6110108 promptly after comp]l)tion of drilling. 
i ~round water, thoogh not cmcounteJed at the time of drilliDg, may ri5e to a higher level du 

1-
o seasonal variatiaru in precipitation and $~\'eJ;8l oilier factOJs as dis~ussed in the re!)Ort. 

1-

1-
52 9 .2 12U 

65 1-

1-

J.._ 

r-:-

I 

43 Very dense. 
f-

90 1-

f-

f-
; 
I 

)Q.'l" 8.3 102 .4 

f- \ 

I 
1-

' I 
I 

~.s _ : ..... 

-I- ; 

1-

1-

' 
·I-

!.(1{\ 
•. 

.. , _ __] 
i 

l(lnao&Jf..o•e BORING LOG 
HJOL!i.\' ROAD BIUOO'S Dt!P'ROVE>IEN!S 

Gll.BE~1' • . oJUZOI:\'A 

"Ra.!ECT NO. 1 Dl\1~ 1 fiGIJRE 

1502130001 RJOl:: A·' 



m Cl) 

DATE DRILLED BQRING NO. 
w 

~ 6io'./Oi B-S .... DATE DRILLED 6.14108 BORING NO. H·S G:' 11:1.. G:' 

! ~ 
0 % 

~ ~ 
0 X 

0 !;.. 0 GROUND ELEVATION UOO' :tMSL SHEET 1 OF 5 ! 
.... !;. E GROUND ELEVATION l ,lOO'+MSL Sl-EET 2 OF 5~ 8 5 

i g ~ w ~ 5 ~~ c;; 1&:~ METHOD OF DRILLING c:ME-751 7" Diml=r Hollow·Slcm A weer (Eiwiro-Drilllnc.) 1:!:: a: c;; ! METHOD OF DRILUNG C:,\iE-75, 7" DiiJftettr Hollow-SictnAap(F.lwn·Drill, IIIC.l 1- z - ~ ~ ~ z 
~~ ~ ~ 

10 . 
C/J UJ )o 

i5 ~:;) 0 0 (/) ... DRIVE WEIGHT !40 lbs. (Automatic 2 DROP .30" ..... :5 DRIVE WEIGHT 144l lbs . (Au10malic! DROP 30" Ill ::! ~ m ::;; ~ (..) 0 0 
SAMPLED BY .a.JG LOGGED BY REVIEWED BY JSR 

Q 
SAMPLED BY 1\JG JSR 

CL ALLUV~!,!M: 
Browo, I1Dlp, hard, sandy CLAY. 

28 

ML ;o..vn,-aam.p, mciJium a11nse, san([y sli:J.- ----- - - -- ---- - --

14 S8 6.4 J 12 .0 

IS 

sM oWii.,n1oist, fOci"e, silly Sk'11TI wifli ifav£ --- - - - - - - - - - - - - -

J2 I 

a mm~~~Saoo~~~---------- ---- ---- --

43 D::nsc; liCattered calicli~ mxlulel'.. 
S0,'5" 14.1 l 08.9 

21 Incrcas~: .in !!;um;l content 



(1l (fJ w 
DATE DRILLED ~ DATE DRILLED 614i08 BORING NO. ..J 6l4108 BORING NO. B-5 

IL B-5 ! iL 

~ 
u Z' :1 

~ g z 1- !!;. ~- GROUND ELEVATION J,300'+MSL SHEET 3 OF s ~ ~ 
Q GROUND ELEVATION 11l00' +MSL SHEET --L... OF 5 U) 0 
!- . 0 w ~ ~~ UJ f: ~"1 

~ 
~ a: 
j:? Ul u.~ METHOD OF DRILLING CME-75, 7" Di~mt!!er Hollo"''-SI6rn lo.~r (Enviro-Diill,luc.) 

~ ~ 
u.; -0 METHOD OF DRILLING CME-15, 7• Dwne~er Hoi--·SielnAuJc:r{Enviro-Dtill. r~~~:.} lL . 

ffi ~~ z -1/,1 Cl) 
0 

U) 
~ ~:::i 5 0 

cl DRIVE VJE k3HT 140 lb1. ~Au.omalic2 DROP 30" -' 0 
~ DRIVE WEIGHT lAO IM. {AullniiBfic:~ DROP 30" liJ :!: ~ 10 :: >-a: c 

SAf.4PI...ED BY · AIG LOGGED 9Y AJ(j REVIEWED BY 0 
SAMPLED BY AJG LOGGED BY JSR JSR 

TE.RPRETA.nON 

(continued) sc AllU\fiUM; (continued) 
, moisr, hard, .sandy CLAY with gravel . Brown, damp, deme, clayey SAND with gn~vel; sattcrcd caliche nodules. 

S016" Q.7 109J 

41 

sc - - camP, deri'Se, ·clayey SAND wiill gravel. --- - -- -- --- - - --
SM - - -damP, very aeriSe~(fcy "SA'ND.- - -- - - - - - - - - - - - - - - -

11 

CL 

Sl 3.7 120 7 Scattaed c;.alidJc nodules. 

l(ln9D&If.OO"re 
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I.JJ 

DATE DRILLED OORINGNO. ... &;4/(Jg B-S Q. iL 
:1 

8 ~ 
0 ~ =- ~ !!::. GROUND ELEVATION IJOO'.f.MSL SHEET :; OF 5 .. 

B~ .!! 1-r- lll ~ Q ....... 

~ 
a: 

!!: ::I ~ ~ ~~ 
WETHOD OF DRILLING CME-7S, 7•Diamc11Cr Hollow.S~emt.uaer(.En¥iro·Drili,Iwc; .) 1-

frl l~lj "' w 
Q -' 5 c DRIVE WEIGHT 140 lbs. (JUtaJIIiilil:) DROP w a::a ~ >-

~ u 
SAMPLED BY AIG LOGGED BY AJG REVIEWED BY JSR. 

OESCR1PTIONIINTERPRETA110N 
KU 11ota1 Depth • ISU teet. 

r"'""'.....twattt not encountered dmiDg dn1ling. 
I- ~ckfilled on 6/41()8 prompUy after completion of drilling. 

prouD<iwater, though not cncoun~red at the time of drilling, Ina)' rise to a higher level du 

I- l:o seasonal variations in ~i~titation and several other factors as diSCilSsed in the repM. 
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9()- f- I 

f-
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1 95-t-
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1(1ngo&1ftoo-re l BORING LOG -HIC•LEY ROAD BIUDGE !MI'RO"'t:MI::!'o~ - . ··-

GILB!!RT, '*'lUZON II 

PROJECT NO. 1 DATE J FUJURE 
I ! 60213000 \ 8108 A· l2 .. .. 

IL 

~ 
0 ,_ 
!!:. 8 

I!: ~ 
~ 

~ 
(ii 
z 
~ 

15 0 
::::! > a: 

0 

12 

i 

14 

I 
I 

29 17 .~ l\1.9 

z 
S . 
()~ 
IL~ 
-Ul 
(/} • 

5:::1 
0 

BO~NGNO. ____ ~~~----DATE DRILLED ----'~""'·SJOS~--

GROUND ELEVATION _ __;,;l .lc;,;D:;,;,I'-'t..;;MS=L--- SHEET 1 OF s -----
METHOD OF DRILLING CME-7S. 'i" ~tcr Hollow· SUI Aup (l:nviro-Drill.lnc.) 

DRIVE WEIGHT _____ .:,.140=~~-...!:(A:.:.:u:.:t.omat=::::ic:L.) --- DROP ----=3'-=-01

_

1 ~--

SAMPLED BY -~.'J;..;:;O_ 

ALLlMUM: 
Brown, damp, stiff, sandy CLAY. 



~ u: DATE DRillED 6ISJO! BORING NO. B-6 u: ::lE t g ~ t- ~ 
0 ~ iS .... 

GROUND ELEVATION !,3\JI'H-fSL SHEET OF ~ 0 1= . 2 5 0 i= . 0 ~ ~ l}~ ~ ~ ~ <(!I) 
~ ~~ ! ~ li:q METHOD OF DRILUNG ~7S. 7" Di11uetcr Hollow-Stun Auger (En~ iro . Drill , lllc.} 

~ ~ 
0) 

z -10 z in~ 
~ ~ 

!1) • sa ~ !1):::1 

~~ ~ DRIVE WEIGHT 140~. (Al110mlltic) DROP 30' .... 0 
::lE > Ill ::E 

~ ~ 
SAMPLED BY AJG JSR 

DAlE DRILLED ----='/-=5.()8=-- -- BORING NO. _ __ -=:;:~..::.6 ___ _ 

GROUND aEVATION _......:.::l.lO~I' +-...:~=:dSL:=.... __ _ SHEET 3 OF --=-5 _ 

MEn-too OF DRILUNG CME-7.5,7' ' DUo,e~ Hollow-St~:m Auger (E11viro-Orill, be.} 

DRIVE WEIGHT -----"1~"0~1b::;::S:.:..:· (Au~IOIIII=:::Iie::;.:) __ _ 

SAMPLED BY __ A._JG __ 

DROP __ __::30":.::.._ __ _ 

.TSR. 

SM sc 
silty SAND with graveL 

ALLUVIUM: {contmed) 
Brown, moist, ~diwn dense to de.nse. clayey SANDj scattered caliche nodules. 

6.6 116.5 31 9 .9 I 10.$ 

Dense. 21} Mr:dium tlt.ru;e to dense. 

3() 

sc -~j>.irense:-crayeySA"ND.---- ----------------

16.9 10<t 2 Mo.i~t; sca.ttered caliche nodules. S3 5.3 111.8 

5S 

Medium dense 10 C..Cnsc. 23 

l(lngo&l(toore l(lngo&l(t.oore 



VJ 

I:L DATE DRILLED 615108 BORING NO. B-6 
~ 

8 ~ ~ Q GR.OIJIID ELEVATION l .llll' + MSL SHEET 4 OF ~ 
w ~ ~tA IL 0:: o· 

~ ~ ~ - <.> METI-lOD OF DRILLING CM£.7S, 7" Diall'lt'ter Hollow-Stem Auger (Eav.Uo-Dnll,IIIG.) u..• -<n 
!a UJ tn · 

0 11>-:J 
..J 0 0 s DRIVE WEIGHT I~ lbc. rAlll01Miicl DROP 3()" Ill ~ ~ 0 

SAI\PLED8Y ttJ(j LOGGED BY AJG REVIEWED BY TSR. - ----

w 
DATE DRILlED BeRING NO. .... 

CL 615108 B-6 II. 
::!: 

1- ~ 
0 ~ p ~ ~ GROUND ELEVATION 1,301' +- MSL SHEET _,_ OF ~ ! - 8 Ul ~ g 5~ 

~ 
a: 

j!: ::::11 fl) 
~ 

[!q METHOD OF DRILLING CMI:-7S. 7"'lliame(~r He Bow-Stem A!!ler (Enviro-Drill2 lite.} t- z -CJ) 
II. sa 11.1 ~ Cll • 
w 

~~ 
0 Q ~::> 0 ii:l g >- DRIVE WEIGHT 140 ]bl;. {Aur.lnlllric) DROP lO" 

.a:: 0 
0 

SAMPLED BY AJ<3 LOGGED BY AJG REVIEWED BY JSR 
DESCRIPTIONII Nll:RPRET ATlON 

-sc ALLUVIUM: (COiltinucd) 
Brown, damp, dense, cl11.ycy SAND. 

80 iTOfal.ueptn • lSU teet. 
~dw•t~ not encountered dllrin~ drilling. 

1- IBockfilled on (i/5/01! promptly after oompletion of drilling. 
Orowdwater, though not I!!DCOWltered :a.t the lime of driUing, may rise to a higher lr;vel du 

f-
!.o se&SOD.IIl variations in precipilati_!)n a.od several other ~tors as discU5sed in the D:JX>rt. 

I-

f-
27 I 1.1 109.9 

85 1-f-

~~ 

f-

~ 

' 
64 i Very dense. 

f-

I 
90 ·-1-- I 

I I I 
; 

I- f-

I 

-t-- ML rown,mOOt. ooisc;·s800y s1t:t :- - - - - - - - - - - - - - - - - - - - - H 
I 

1- I 

I 
I f-l 

52 '· 3.3 107.2 
'--

i 

•)5 - -- i 

CL oWii,nnmf. nar(f. saooy~ - - -- - - - - - ---- - - - - - - -
! 
I 

l r.) 
·-

l(lngo&l(t&we -- BORING LOG 
!OOllY .ROAl) Bllft)(j r;, IMPJt0VUI£NTS 

GILBERT • .-.RT Z:CNA 
PROJECT NO. 

I 
DATE - I FIGURE 

' 6021)0001 1108 I A-17 



BORING NO. ----=.a=-·.:....? __ _ 
CIJ rJJ 

i DATE DRILLED BORING NO. UJ 6.'lJQII B-7 -l lL Q. u:-
~ g ~-

~ 
# g ~ 1-

GROl.N) ELEVATION 1.302' -+-MS1;_, SHEET 1 OF o4 i 
c( )-

0 <D 0 

~~ 0 w ~ c(<f) 0 w ~ 
~ 

IE: u · u.. 
~ j:! ~ 

-<J METHOD OF DRILLING CME-7~. i" Dlam~~~« Bolow·Siem Aur,er (!Oovlro-Drill. Jnc.) 

~ ~ II.. • -<11 -rn 
52 w l/) • tl) 

~ "' . 
0 0 rn':l 

DROP ~ 
rn::::l m 2 > ~ DRIVE WEIGHT 140 lhs. (Automatic) 30" 

~ :5 
~ c;;l 0 

SAMPLED BY 1\JO LOGGED BY AJG REVIEWED BY JSR 0 

DROP ______ 3"o~·------

DATE DRILLED __ ___::li;;::/3.;.:;108~--

GROUNDE~A~ON __ ~I~~0~2~' ±~MS~L ____ _ SHEET 2 OF ----
METH.OD OF DRILLING CME-75. 7" Diameter Hollaw-stcm Alll:r (Enviro-Drill , Inc.) 

DRIVE WEIC'.riT ------"l-4<l..;.;..:l;;;;bs;.;... (:.;;A;.;;I;.:;;IO"'IIl.;;;.;lhe-". ).__ __ _ 

SAMPLED BY __ IVG __ JSR 

4 

mediuru dense, clayey SAND wirh gravel. 

33 

13 39 S.l 112.1 

10 Q5e; DO caliche obsecvcd. 

5 24 

Cl damp;liara,simayCI:AY--- ------------------

26 17 .7 10().7 itt; medium dense. 
50/<i" 

SM -- "O.amP, clense:Siltyl:>AN"Dwiffi gr.lveT -- -·- --- - - ----- ·--

II Damp; increase iD gravel content. 



BORING NO. ----=-~..:..7 ___ _ ~ 
I ~ z 

l: 0 1- ~ Q 

~ w ~ 5~ a: 

~ ~ tl) li:q 
z -Ill 

~ ILl {I)• 

~ 
0 ~::l 

Ill >-
~ u 

DATE DRIUED ___ .;:;w-.JJO.;;,;B;..,.. __ 

GROUND ELEVATION -~1"'".302=...:'+""'"~~--- SHEET _J_ OF --"'--

W::lliOO OF DRILLING CME-75. 7- Diunecer Hollow-Stem Au;er rotviro-Drill, Inc.} 

DRIVE WEIGHT ___ 1;...;4.::...0 :.:.lbs::o..->=-(A=l.Umtic==·"'-'.)'---- DROP ___ ;:,:30:...• __ _ 

SAMPLED BY _..:..A..:..I();:..__ JSR 

ALLUVIUM: (continued) 
Brovm, damp, lkn:>e, silty SAND will!. :ravel. 

Very dense. 

27 Dc:nsc; decrc<~~;e in gravel content. 

39 5.7 120.4 

50!5'" 

IL z s ~ ~ 

8~ -0 w ~ 1!: a: 

~ F:! 1i.i 11..~ z ~; !{l ~ _. 0 d (I) :2 ~ 
0 

DATE DRIUED ___ .;;;.613;;;;.f()R=---- BORING NO. ___ ....;;B-;....;7 ___ _ 

GRO\R-ID ELEVATION -----"1 • .=.:302.=-=' +'-"MS=L __ _ 4 

METHOD OF DRILLING CME-7~, 7'' Dia.uW' Hollow·Sien, Auger {En'irG-Drill, J~~e.) 

DRIVE WEIGHT ___ .:.,l4;.;:;0..:.:1b:::i-~(A~u:::IOmll=oo~· :...) __ _ DROP 30" ---'-----
SAMPLED BY _...:..A:.:..IO.::...__ JSR 

Ft:w b'TaveL 

Groundwater u.ot encountered during drilling. 
Backfilled on 613108 promptly •ft.er completion of drilllTlg. 
Groundwiiter, thougb not encountered atlhe time of drilling, may rise to 11 higher level 
to seasolllll variations in precipitation and !>everal other factors as discussed in the report. 
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~ u. . 
t- z -{f) 
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>- en· 

0 (f) rl)~ 
...J 0 :5 G:l ::E >-

0:: 0 
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ML 

42 

9 10.7 

l! 11.1 88.4 

SM 

2:(, I 8.9 

CL 

28 10.2 90.1 

16 15.9 

ML 

9 

DATE DRILLED 7!10101 BORING NO. CH-I 

GROUND ELEVATION 1312' SHEET OF 

METHOD OF DRILLING CME 75, 8" Diameter Hollow-Stem 1\uger 

DRIVE WEIGHT 140 Jbs. {Auto} DROP 30. 

SAMPLED BY MDE LOGGED BY MDE REVIEWED BY 
DESC 

ALLUVIUM: 
Brown (7.5 YR 5/4), damp, loose to dense, clayey SILT. 

I cementation, weakly cemented by calcium carbonate, weak reaction 
HCL, sparse calcium carbonate filaments. 

Medium dense. 

LLG 

2 

~~nm~~~~~~ctmP,deM~~~MID~~cOn~-------
subruunded gravel. 

Stage I cementation, we<~kly cemented by calcium carbonate, weak reaction 
with HCL, sparse Clllcium carbonate filaments . 

--~~Rg~aa~~&~illyiTAY~-------------

Stage I cementation, wealcly cemented by calcium carbonate, weak n:action 
with HCL, sparse calcium carbonate filaments . 

Very stiff. 

-- {i.3"YR""314),aamP, IOose~liyey ~reT-:----------- -- ---

Stage I t.:cmcntalion, non-cemented, no reaction to HCL. 

l(lngo&Jttoo~e 
BORING LOG 

(/') 
w 

DATE DRILLED 7110101 BORING NO. CH-I ....J 
u=-a.. 

::f 
! 

0 z 
~ 

.<( 1- e:. 0 GROUND ELEVATION l:l!2' SHEET 2 OF 2 (/') 8 _j 1= . ---.g. f-~ w (; 0 <((f.l 
lJ.. cr o · 

:r: ~ ~ en G:l -0 METHOD OF DRILLING CME 75, 8" lliamcter Hollow-Stem Auger :1 LL.. . 
1- t- z -lf.l 
Q. 

1~1! 
(f.l w > Cl)• 

ILl 0 0 0 U) 0~ 
DROP 30" 0 --' ~ DRIVE WEIGHT 140 lbs. {Auto) a:a ::::!' >-

0::: 0 
0 SAMPLED BY MDE LOGGED BY MDE REVIEWED BY LLG 

LJ~ ... ,~u· II UN/IN I t:t<f'Kt I A TION 
20 SM ALLl.NIUM: (continued) 

21 
Very pale brov.n (I 0 YR 7/4), dry, medium dense, silty SAND. Soi l type 

I- change from ML to SM within sample interval. 

Total Depth= 2 U' 
1-- Groundwater not encountered. 

Backfilled on 7/10/01. 

1--

I-I-

25- ,-I-

f-1-

f-f-

f-f-

1-1-

JO f- f-

1-1-

f-f-

1--

1--

35 - -f-

-f-

I-I-

f--1--

I- -

.:n 

l(lngo&Jttoo~e 
BORING LOG 

, Hc igltl~ 1 Floodway 

PROJECT NO. I OATE I FIGURE 

600198001 10102 A-2 
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l ~ ...: ..... 
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UJ ~ 0 11:: 0::: 

~ ~ Cii m 
~ z 

(f.l IJ.J 
~ii g 5 a i/') 

:12 IXl :z 1%: al~ 
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12 855 

45 

12 ~ .0 

37 4.7 100.8 

R2iQ'' 11.3 

39 

53 5.5 

z 
Q 
..... . 

()en 
_(,) .... . -en rn · 
~:"J 
0 

CL 

SM 

DATE DRILLED 7/17/01 BORING NO. CH-2 

GROUND ELEVATION )JQI)' SHEET 

METHOD OF DRILLING CMF. 75, 8" Diameter Hollo-..•-Stem Auger 

DRIVE WEIGHT 140 lbs. (Auto) DROP 

SAMPLED BY MDE LOGGED BY MDE REVIEWED BY 
DESCRIPTlONIINTERPRETATION 

ALLUVIUM: 
Brown (7.5 YR 5/4), dry, stiff, silty CLAY; scattered caliche filaments, 
weakly cemented. 
Stage !, weak reaction with HCL. 

Hard. 

Very stiff. 

jHard. 

Stage I cernenmtion, scattered caliche filaments, weakly cemented, weak 
to no reaction with HCL. 

OF 

3()" 

LLG 

2 

CL rown ('7.3"VR514);ctry,naro,sirtyccxv.------ -----------
Stage II cementation, scattered caliche nodules, moderately cemented . 

l(lngo&!f..&o~a 
BORING LOG 

E.sL Maric<>pa fkxKJ,.,ay 
Chnc!ler llcishL!! Dcccruioa Dzsill 

-Gi 
~ 
:r ..... 
Q, 

~ 

·.:u 

25 

30 

35-

.ln 

en 
Ul 

DATE DRILLED 7/l7/0 l BORING NO. CH-2 .-1 
LL" 0. 

:::E ~ 0 z 
c( ..... ~ !;. 0 GROUND ELEVATION 1309' SHEET 2 OF 2 (/) 8 ..J ;:: . ----- UJ ~ &1 

c(CI) 
u. 0::: o· 

~ ::1 en _(.) METHOD OF DRILLING CME 75,1!" Diameter llollow-Slcm A~cr :::!: LL -..... z -(/') 

~ w >- (/)· 

...:.~ 0 0 (/) (/)~ 

~ -i; 
.....J 0 :5 ORNE WEIGHT 140 lbs. (Auto} DROP 30" a:! :E >-

Cl 0::: 0 
c 

SAMPLED BY MDE LOGGED BY MDE REVIEWED BY I.LG 
DESCRIPTION/INTERPRETATION 

I CL ALLUVTIJM: (continued) 

27 G.O 94.2 
Bro·wn (7 .5 YR. 5/4 ), dry, hard, silty CLAY. 

r- Stage II ccmcnllllion, scattered calciwn carbonate nodules. 

1- Total Depth"" 21 .5' 
-- Groundwater not encountered. 

Piezometer installed on 7/17/01. 

--

--

-r-

--

·f-

,.-t- I 
I 
I 

f-t- I 

I 
I f-+- I 

r-r- I 
I 

r-r-

f-f-

r-r-

f--1-

t--

f- -

- -

- . . 

l(lngo&l(t.&&~a 
BORING LOG 

Ea$1 Maricopa Floodway 
Cllandler Jk~hLS Dccenli01o Basin 

PROJECT NO. I DATE I 
FIGURE 

600198001 10102 A-<! 
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UJ 
..J 
0- LL' 
::E 

~ ~ ~ 1-
(/) 8 _. 

UJ ~ 0 

~ 
a:: 
;;> ~ 

Ill 
:;: .... 

(f) w >-g 0 D (/) 

co :c >-a:: 
0 

12 14.6 84.2 

17 

34 8.4 

35 5.4 102.1 

55 30 

6.3 

68 7.4 95 .8 

DAT E DRILLED 711 1101 BORING NO. CH-3 
z 
Q GROUND ELEVATION 1309" SHEET OF 2 1- . 

~~ 
- U METHOD OF DRILLING CME 75, &" Diameter Jlollow-Srcm Auger u.. • -w en · 
~::I DRIVE WEIGHT 140 lbs. (Auto) DROP J (J" 
t.l 

SAMPLED BY MDE LOGGED BY MDE REVIEWED BY LLG 
DESCRIPTIONnNTERPRETATION 

CL :EJLL; 
Brown (7 .5 YR 514), damp, stiff, silty CLAY. 
Stage II cementation, scattered cnlcium carbonate filamen ts, weakly 
cemented. 

Very stiff. 

Hard; few sand. 

ML ALLUVJUM: 
Reddish brown (5 yr 5/4 ), damp, medium dense, sandy SILT. 
S lllgc I cementation, weakly ct:mented, moderagc reaclion wiili HCL. 

SM. Bro,vri (7.5-VIf "3/4);damP, acilsi!lovcry acnsC, Silty SAND;" some lin"i: --- . . 
subrounded gravel. 
Stage Il cementation, moderate cementation by caliche, color change to 
light gray. 

CL - -(7.)Y-.t514);damP, naro,Si li)i"CLAV ----------------
Stage II cementation, trace caliche nodules less than 1/2" in d iameter. 

di 
~ 
~ 
Cl.. 

~ 

r=w 

25 

JO -

J5 

40 

(/) 
UJ 

DATE DRILLED BORING NO. CH-3 _. 7/l 1/01 
Cl.. rL 
:IE 

~ 
() ;z: 

<! I- Cl.. ~ GROUND ELEVATION 1309' SHEET 2 OF 2 w 8 _. ---1-- w ~ 0 c((f.) 
~ 0:: 5.20 (/) => CJ) co METHOD OF DRILLING CMii 75, a• Diameter Ilolloo,\'-Stcm Auacr ~ u.. . 
~ 1- z -(/) 

II? w >- (JJ • 

~~ ~ g 0 D U) (/);;> 

~ -~ m :z >- :5 DRIVE WEIGHT 140 lbs. (Auto) DROP 30'" 
0 cr. t.l 

0 
SAMPLED BY :'dDE LOGGED BY MDE REVIEWED BY U.G 

DESCRIPTION/INTERPRETATION 
= 

ML A LLUVIUM: (continued) 

70 i .l 
Brown (7.5 YR 5/4), damp, hm-d, silty CLAY, trace nodules. 

- Stage lT cementa tion, tnlcc ~rbonate nodules less than 1/2" in diameter. 

Total Depth - 21.5' 
-~ Groundwater not encountered. 

Backfilled on 7/11/01. 

- -
I-f-

-I-

-f-

- -

- -

--
-I-

-L 
i 
I 

--

--

r- -

--

- r-

-r-

- -

- -

1(1R90&/ftOOre 
BORING LOG 
bst Maricopa f loodway 

Cll;ndlcr IleiJ hiS Dctend 011 Basin 

PROJECT ~0. I DATE I FIGUR: 

600198001 10i02 A-6 
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CL 

DATE DR ll LED 7/1 1101 BORING NO. CH-4 

GROUND ELEVATION 1308" SHEET I OF 2 ---
METHOD OF DRILLING CME 75, 8" l>iamctcr Hollow-Stem Auger 

DRIVE WEIGHT 140 lbs. {Autol DROP 30" 

SAMPLED BY J\.mc LOGGED BY MDE REVIEWED BY U G 
DESCRIPTION/INTERPRETATION 

ALLUVIUM: 
Brown (7.5 Yr 5/4), damp, very stiff; silty CLAY. 
Stage I cemcnmtion, li~Bltered calcium carbonate filaments. 

Thin layer of silty fme sand. 

Hard, scattered calcium carbonate filaments . 

Very stiff 

Ham. 

1--------- - ·- I- - ML- -~ef);paTe'Erown(lO-YR 7/4), UT)~Oaan)P, aense-:-c!ayeySfCi'; re\'i finc-- - - ---
gravel, trace coarse gravel. 

2 1 3.1 
Slage D cementation below 15 feet modera te reaction with HCL. 

1--f-r- - - -- - -I- - - - ·:I!-sp:-sM -Lighfbliiim gray (TCID""B"II),ary-:-toaamp,veryaense,- slltfSA.tm-:- --------

82/ll " 2.3 117.0 

· I Stage ll cementation, grains coated by calcium carbonate, matri:~. loose, 
moderate reaction with HCL on coatings . 

PROJ ECT NO. 

600198001 I 

BORING LOG 
East Marieop:~ FIOO<Jw~y 

Cllamll or HcighL• Dc!cnlion Basio 

DATE 

10f()2 I FIGURE 

A-'I 

:::-
Gl 

~ 
;I: .... 
0. 
w 
0 

10 

(/) 
w _, 
a.. 12 ::z 

~ ~ 
:z: 

~ t5 0 .._. 
i= . 

I- -

~ 
w ~ 

..J 
~Ill 0 0:: IXl u · 

:::l f/) ::E y:(.) 
~ ..... z -Ill 

I~J 
:!2 w >- (/) · 

0 0 cn Cl) ;;;:l 
..J 0 5 m :'E >-

0:: 0 
0 

SM 

1---

1---

- -

DATE DRILLED 711 1101 BORING NO. CH-4 

GROUND ELEVATION 1308' SHEET 2 OF 2 ---

METHOD OF DRILLING CM.l! 75, 8" J.>iamctcr Hollow-Stem Auger 

DRIVE WEIGHT 140 lbs. (Aulo) DROP 30'' 

SAMPLED BY MJ.>E LOGGED BY MDE REVIEWED BY LLG 

'"""''"" t:tu
1RETATIO .... 

ALL1MUM; (continued) 
Light bluish gray ( lOB 8/ 1), dry, dense, silty SAND. 

·-- I-... T;----;--,otai.....,Ue;----;-rpth-=....,.2 .. : 1.:>..,...--, ---------------------l 

Groundwater nol encountered. 
Backfilled on 7/1 1/0 1. 

I(IRHD&JftUUre 
PROJECT NO. 

I 

BORING LOG 

FIGURE 

A-8 



w 
~ DATE DRILLED 711 1101 BORING NO. CH-5 0... 

~ ~ b 
.-.. ~ 

I (/) c I= GROUND ELEVATION 1307' SHEET I OF 2 
1- r-

~ 
ILl ~ 

...J 
4: cn 

--

c:: g u · 
::t: ~ u; - U METHOD OF DRILLING CME 75, 8" DU.mciA:r Ho lluw-Stcm Au!l t..T ~ lL . ..... ~ 1- z - r.n 
0.. 

~~ ~ 
!!2 ~ 

>- ~::i w 0 Cl) 
Q ...J 0 :5 DRIVE WEIGHT 140 lbs. iAuto) DROP 30" 

I~ · r:c ::IE >-
0:: u 
0 

SAMPLED BY MD~ LOGGED BY MDJ; REVIEWED BY TJ.G 
DESCRIPTION!INTERPRETATION 

u C L ALLUVrtJM: 
Brown (7 .5 YR 5/4), damp, very stiff, silty CLAY. 

~-- ~ Stage T cementation, scattered calcium cubonatc filaments . 

t--1--

1-
15 7.0 90.3 

· -

5- 1-

~ .. 128 I 
t- ~t- -- - f- - -1- - - - - -ML- -fpare crown (fOYR 613). dty ~dense to very dense; clayey sf:C"t':' - - - - - - - - - -
1- ' II Stage I cementation, scattered calcium carbonate fllaments. 

83 7.4 

1--

J0 -1-

1!51\ \" 

1--

f-' 
33 

1- 1-

15 -I-

43 
1-

$.3 

I 

l 
I 
.I 
I 

I 

I 

I 

r- .. ·- - - - - -- . . -- . -~~- . - .. ci.-- - .R.Cildisflbrown '"f5YI'{ 574) 1.0 palcorown Don o/3), aami'har(f. silty - - . 

37 3.9 

r- ' ~~ CLAY; some merlium to fine sand. 

I- '-

~ 

I(ID!JO& l(t.OO"r& 
PROJECT NO. 

1100 1 QltOOI I 

BORING LOG 
East MAricopa F loodway 

Cl•antU~r Hci~hts. J)(lf:cn li tld BJ!\ in 

DATE 

10/0 ? I FIGURE 

\ -') 

en w 
DATE DRILLED BORING NO. 0: ~ 

7/11101 CH-5 

~ 

l ~ 
z 

~ 
4: 1- 0 GROUND ELEVATION 1307' SHEET 2 OF 2 r.n 0 i= g 1-r- 0 w ~ 

-I 
4:c.6 

~ c:: 0 u · (Q m r;:q METHOD OF DRILLING CME 7S1 8" Diameter Hollow-Stem Auger jE 
~ 

;;:) :::i ..... z -w 
Q. 

~ -~ 
rn UJ >- (J) • 

~ i5 0 Cl) cn:J _. 
:3 DRIVE WEIGHT 140 lb5. (Auto) DROP 30"' m ::IE >-ceo ex: u 

0 
SAMPLED BY MOE LOGGED BY MIJI! REVIEWED BY LL<T 

DESCRIPllONJJNTERPRETATION 
2() 

I 
CL ALLUVIUM: (continued) 

54 4.6 96.1 
Pale brown (1 0 YR 6/3), damp to dry, hard, silty CLAY. 

1- Stage I cementation, scattered calcium carbonate filaments. 

Total Depth_, 21 .5' 
f- Groundwater not encountered. 

Backfl..lled on 7/1110 1. 

1-1-

,-I-

25 f-1-

1- 1-

f-+-

~-r 
--

30 --

-- I 
: 

- I-

1-I--

1-1-

35-1-1-

1-1-

1-1-

1-~ 

·1- 1-

40 

I(ID!JO&I(t.O&re 
BORING LOG 
£w MarlcopJ Floodway 

C11;!11dkr Hci1hes DctcmliUJO H;osin 

PROJ£CTNO. 

I 
DATE I FIGUR E 

600198001 10/02 A· IO 



Ch w 
_.I 
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! ~ 
u 

l- e:. 8 w ~ 
..J 

~ a::: fi1 
~ 

:;, en ~ ..... z 
(I) w >-g 
~ c (/J 

r:tl >-a::: 
0 

22 

13 6.6 

29 4.9 % .1 

41 4.2 

24 

11 0.6 

34 LR 121.5 

DATE DRILLED 7/17101 BORING NO. CH-6 
z 
0 GROUND ELEVATION 1308. SHEET OF 2 f= 
~en u . 
ti:Y METHOD OF DRILLING CJ\.1E 75, 8" Diameter Hollow-Slem .1\uJer 
-00 (I) • 
(I):;, 

:5 DRIVE WEIGHT 140 lbs . ~Auto~ DROP 30" 
u 

SAMPLED BY MDE LOGGED BY MOE REVIEWED BY LLG 
D 

CL ALLUVIUM: 
Brown (7 .S YR 5/4), dry, very stiff, silty Cl.A Y. 
Stage I cementation, sparse calcium carbonate filamcnt.s, non -to weakly 
cemented. 

ML -- f7.'3"'Ylf114);ctry to ifamp;med-1um dense To very oense:-cTayey"'"S£[1; --- -
scattered caliche stringers. 
Stage I cementation, sparse cahcium carbonate fi laments, non -to weakly 
cemented . 

sM -- {'7.3" Y'K1i4) ro reddish lJrown (5 YR).r.l)~rr fO Oa.mp:-memum--- -- -
silty SAND; few fme graveL 

Stage I cementation, trace calcium carbonate fil aments, non -to weakly 
cemented, weak to no reaction with IlCL. 

Stage II cementation below 17.5 fee t; continuous coatings of calcium 
carbonate on fine gravel gra ins, matrix loose. 

a; 
~ 
X: 
f--
rL 
w 
0 

20 

25 

30 

35-

4fl 

en 
~ DATE DRILLED 711 7!0 1 BORING NO. CH-6 
D. lL 

~ -- {,) z ..... 
~ ~ 0 GROUND ELEVATION 1308' SHEET 2 OF 2 0 i= . 

-r- 0 ~ 
..J ---w 0 <((I) 

~ 
It: a:t u -
:::::> 1ii -U METHOD OF DRILLING CME 7S, 8" Di<m1eler Hollow-Stem Auger 

~ 
... . 

f-- z -Ul 

l~ll 
(f,) w (/J · 

0 5 0 en cn::l 
..J ~ DRIVE WEIGHT 140 lbs . (Aulo) DROP 30" CD :::iE >-a:: (,.) 1'-' c 

SAMPLED BY MOE LOGGED BY MOE REVIEWED BY LLG 

127 11 
'f IC 1'1111'1 I t:I< .. Kt • ATiOI'I 

SM ALLUVIUM: (continued) 

63 )_(j 
Pale brown (I 0 YR 6/3), dry to damp, dense, silty SAND; few fine 

f- gravel. 
lSta~~;e II cementation. 

f-f-
Totali.>epth - 21 - ~ 

Groundwater not encountered. 
Pie:wmeter installed on 7/17/01 . 

f----f----

f- .-

f----f-

1-t-

f-1--

f- f-

1-1-

1--f-

1-1-

1-f-

f-f-

f-f- I 

f--

f- -

--

1---

1--

I(IRHD&/(tOO~e 
BORING LOG 
Eut~l'loolf'''·'Y 

Chnlldl<:r HeiEhts 

PROJECT NO. I DATE I FIGURE 
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~ I- z 
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0 0 (/) 
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21 6.9 92.7 

24 5.9 96.& 

62 n 99.R 

15 1.8 

74 1.0 129.6 

S I 1.2 

z 
0 
i= 
~en 
-'-' u... · -til 
til · 

5::::1 
(.) 

ML 

CL 

DATE DRILLED ___ .:..:11.:..:11:..:..:10::..:.1 _ _ _ BORING NO. _ _ __ CI==..i-..:..7 __ _ 

GROUND ELEVATION 1306' 
~~--------------

SHEET l OF --=2-

METHOD O F DRILLING CI\.1E 75, 8" DiiiiDctcr Hollow-Stem Auger 

DRIVE WEIGHT _____ ___;1:....;40..:....:.:lbc:;;s.-"(A::..::u::;.:IO=-<)'------ DROP ----=3~0:..." __ _ 

SAMPLED BY __ MD_ E_ LOGGED BY MDE REVIEWED BY ---=L=LG.::.~ __ 

ALLUVIUM: 
Brown (7.5 YR 5/4), damp, medium dense, clayey SILT. 
S tage I cementation, weakly cemented by scattered calcium carbonate 
fUamc:nt.s . 

- - {7 .5 YR)/4);-d8ffip; very ruff, Sil tY CLAY;-some fine sam[ - - - - - - - -
Stage I cementation, weakly c:c: mcntcd by l!cattered calcium carbonate 
filaments. 

SM e b'rown () YR6/2);ctry to 3amp;-ffiedluin ae1iSe, silfy-SAN-D;-scattereo-----
f'me gravel. 

SP orown, lfT)7"tt1damp, very aense-;-SA.ND-wTttil'ine to coarse graveC--- -- -
Stage ll cementation below 15 feet; weak to m oderate reac tion wi th HCL 

1(1ngD&1(\00"re 

rn 
UJ 

DATE DRILLED 7111101 BORING NO. CH-7 0: fL 
::2 

~ ~ 5 
~ 

4: 1- GROUND ELEVATION 1306' SHEET 2 OF 2 en 8 i= 
f--c- ~ 

....J ---~ UJ 0 <(C/) 
~ 0::: o · 

:I: ~ :;) (i) m -0 METHOD OF DRILLING CME 75, 8'' Dwrneter Hulluw-Stan Aueer 
~ 

u.. · 1- 1- z -W 
Q. 

~:i 
til w Cl) · 

w g 0 0 U) C/) ::l 
0 ;:,,;!!: m ::iii: 12 :5 DRIVE WEIGHT 140 lbs. (AIIIO) DROP 30" 
m~ 

0 0 
0 

SAMPLED BY MOE LOGGED BY MDI! REVIEWED BY LLG 
ot:SCRIPTIONIINTERPRETATION 

:w GM ALJ..uvnJM: (continued) 

66 
Palt! b rown ( 10 YR. 6/3), dry, dense, silty GRAVEL. 

1- Stage IT cementation, thin calcium caibonate coating, matrix loose, 
weak to no reaction with IICL. 

1- 1-
Total vcpth -'2l.Y 

Groundwater not encountered. 
Backfilled on 7/11/01. 

i-1-

f--1-

25 f--1-

f- -

--f-

f--1-

f--1- ' I 
I 

30 - f--1-
J 

I 
1-1- ! 

I 
1-1-

- - I 
! 
I 

-

3S - - -
- -

- :-

- I-

- f-

An 

JVIngo&1(\0o-re 
BORING LOG 

l:ast Mari~opa flOO<Iway 
r.llandl et" Hci~us Detention B•sm 

PROJECT NO. I DATE 1 FIGURE 

6001 98001 10/02 A- 14 
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f2 w ~ i ..:en 
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::l en 
1- z -C/J 
U) w >- ~::i 0 0 en 

...J ~ al ::E >-a: u 
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DATE DRILLED 71 11101 BORING NO. CJ.I-8 

GROUND ELEVATION 1306' SHEET I OF 

METHOD OF DRILLING CMJ:: 7S, 8" Diameter Hollow-Stem A up 

DRIVE WEIGHT 140 lb.lo. ~Auto) DROP 30" 

SAMPLED BY MDE LOGGED BY MDE REVIEWED BY 

5/4), damp, very stiff, silty CLAY. 
Stage I cementation, sparse calcium carbonate fl.laments, weakly cemented, 
moderate reaction with HCL. 

U...G 

2 

SM orov.n(TOYR 673f, orytodamj), meohlmaense, SiltYSAND;trace nne ----
gravel. 

9 2.8 Stage l cementation, no calcium carbonate coatings on gravel grains, 
weak reaction with HCL on sand particles. 

24 2.8 I 05.1 

12 

20 3.6 

52 2.& 117.5 

Loose. 

Medium dense to dense. 

SMIGM I.lghtyCTlowlshorown [iOYR 614J,arjto damp,ocnsC, sihy SAND with 
flne gravel; increase in gr<1ve l content 
Stage II cementation, moderately cemented by calcium carbonate . 

l(lngD&/ft.OO"re 

! 
:J: 
1-a. 
w 
0 

20 

25 

30-

35-

.:10 

C/J 
w 

DATE DRILLED 7/11101 BORING NO. CH-8 ...J a.. lL 
~ 

l ~ 
z 

< b 0 GROUND ELEVATION 1306' SHEET 2 OF 2 ~-~ 0 I= 
_, i=. w 0 ~~ ~ 0:: 

::l a; aJ -U METHOD OF DRILLING CME ?S, 8" Diameter Hollow-Stem A11~r :;: LL • 

~ 
1- fil -CI) 

I~ 
Cl) >- w · 

!~ 0 0 C/J Cl)::l 
...J ~ DRIVE WEIGHT 140 lbs. (Aulo} DROP 30" CD :::It >-a:: (,) 

0 
SAMPLED BY MD f. LOGGED BY MD E. REVIEWED BY LL<1 

' fiONIINTERPKt:.l "fiON 

r I 
SMIGM ALLUViUM : (continued) 

27 3.9 
Light yellowish brown (10 YR (i/4), dry to damp, dense, silty SAND with 

1- graveL 
: Stal!:e II cementation. 
Tota l Depth = 2 1 .5' 

. ·-

1-f- Groundwater not encountered. 
Backfilled on 7/11101 . 

f-f-

f-

1-f-

r-r-

f-f-

f- f-

f-f-

H -

f-f-

f-f-

--

- -

--

-

--

f--

r--

l(lngo&l(loore BORING LOG 

Cha~:,~~ ~~; 
f'ROJECT NO. 

I 
DATE I FIGURE 

600198001 10102 A-16 
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:::> en -0 u.· 
1- z >- -(/) 
1/) w (I)• g 5 0 (/) fJ)::l 

txl :1: >- ~ 
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SM 

IJ 

ML 

31 

DATE DRILLED 7117/01 BORING NO. CH-9 

GROUND ELEVATION 1306' SHEET I OF 

METHOD OF DRILLING CMF: 75, R" Diameter Hollow-Stem Auicr 

DRJVE WEIGHT 14() lbs. ~Aulu) DROP 30" 

SAMPLED BY MJ)(; 

ALLUVIUM: 
Pale brown (I 0 YR 6/3), dry, loose, silty SAND; few fine gravel. 
Stage I cementation. 

orown (fo"YJ( 673)t0brown (73 YR574)-;-diY to oaiiip-;-rnediirrn dense, 
clayey STI.T. 

LLG 

2 

SM orown (ro-YR 6"13)tobrown -(1 0 YR-.5/3);Gry to aaffip~niooluffi dense,-- -- -
silty SAND; few flne gravel. 

II 9.3 

30 I .7 107.4 

32 1.5 Dense. 

Few fine gravel; trace cobbles. 
56 Stage II cementation below 15 feet, continuous calcium carbonate coatings 

on gravel grains, m.atrix loose. 

21 0.7 

C/) 
w 
cr IL 
~ ott. 

0 
,;::- 1- e:.. 
l 

C/) 0 
-r- 0 ~ 

-' w 
~ ~ a: 

it ~ V5 :I 
~ 

z 
Q. 

~! 
!a UJ > 

w 0 U) 

0 ...J 0 
ID :::!! ~ 

c: 
0 

20 

46 12.0 108.2 -

- I-

-I-

-r-

25-r-r--

1-1-

- f-

-r-

30 --

--

- r-

r-

1- · 

35 1-1-

1-1-

1-1-

1-1-

1-1-

4 [) 

DATE DRILLED 7/17/01 BORJNGNO. 
z 
0 GROUND ELEVATION 1306' SHEET 2 1= . 
<c.? o· 
u:::~ METHOO OF DRILLING CME 75, ll " DiameterHDllow-Stzm Auf.\er 
-c.? II) • 
Cl)::l 

:5 DRIVE WEIGHT 140 lbs.1Autol DROP 
0 

SAMPLED BY MDE LOGGED BY MDE REVlEWED BY 
DESCRIPTJONIINTERPRIITATION 

SC ALLUVIUM: (c~ntinued) 
Pale bro\\TI (10 YR 6/3), damp, dense, clayey SAND. 
Stage II cementation. 

Total Depth = 21.5 
Groundwater not encountered. 
Piezometer imtallcd on 7/17/01. 

/f/R90&'fl00~e 
PROJECT NO. 

600198001 I 

BORING LOG 
1'-"<L M..U:.'f"' Floodway 

Chandler HeighL!i Detenlion ll;osin 

DATE 

10!02 I 

CI:-I-9 

OF 

30" 

LLG 

AGURE 

A·l8 

2 



m 
J 
0.. ii:" 
~ l ~ ..... 
{f) 0 ...... 0 w ~ i ~ 

ac: 
:::l (/l 

..... ~ >-C/) w 
5 c CJ) 

..J 
~ ::;; >-

0: 
0 

40 

25 5.1! 

50!4 • i A 92.0 

n 13.2 

71 11.3 105 .9 

z 
0 
i= . 
<((/) 

52u u.. • -en r:n -
cn:l :s 
0 

CL 

SM 

DATE DRILLED 7/l l /QJ BORING NO. CH-10 

GROUND ELEVATION 1306' SHEET OF 

METHOD OF DRILLING CME 75 , 8" Diam~t.cr Hollow-stem Auger 

DRIVE WEIGHT 140 lbs. ~Auto ~ DROP 30'' 

SAMPLED BY MDE REVIEWED BY LLG 
TJON 

ALLUVIUM: 
Brown (7.5 YR 5/4), dry to damp, hard, silty CLAY. 
Stage II cementation, scattered caliche fi laments, weakly cemented. 

orown (TO""YR 6;'3), dry t ooamP, very aense-;-sifty:-sAND.- - - - - -
Stage II cementation below 14.5 feet; moderately cemented. 

2 

SC orowil (TO""YR:' 073), Ol);cod8iltP, very dCnse-;-clayey "'SAND.- - - - - - - - - . 

Scattered fme gravel. 
Stage II cementation, continuous calcium carbonate coatings on gravel 
grains. 

(/) 
uJ 
....... c.. iL 
~ ~ g_ 2: 

1- 0 
(/) 8 I= 

w ~ c5 (S<ri 

~ 
a::: 
~ 

(i) a:l - 0 
:::E u.. · z - (/) 

tl) w >- ~:=) 0 15 0 en 
..J 5 Ill :::E >-a: 0 

0 

24 3.3 

DATE DRILLED 711 1/01 BORING NO. 

GROUND ELEVATION 1306' SHEET 2 

METHOD OF DRILUNG CME 75, 8" Diamctc:rHollow-S icm Au1c:r 

DRIVE WEIGHT 140 lbs. (Auto l 

SAMPLED BY MOE LOGGED BY 

Groundwater not encountered. 
Backfilled on 7/llfOl. 

DROP 

REVIEWED BY 

CH-10 

OF 2 

30" 

lLG 



"' ~ DATE DRILLED 711 3101 BORING NO. CH- 11 
0.. 

~ ::! 
5 t ~ 

I 
<( GROUND ELEVATION 1307' SHEET l OF I 

f-Ul- 0 ~ 
..J I= --w 
~ 

<( (ri 
1!: a:: (.) . 

~ ::I "' - 0 METHOD OF DRILLING CME 75, 8" Diameter Hollow-Stem Allger 

~ ::! u.. · 
1- z _Cf) 

ll. U) w >- (/') • 

~ ~ 1 15 0 (f.) U) ~ 
..J :5 DRIVE WEIGHT 140 lbs. (Auk>) DROP 30" 

a:JL-J 
Ill ~ >-a:: (.) 

0 
SAMPLED BY MDE LOGGED BY MOE REVIEWED BY LLG 

r=u- DESCRIPTION/INTERPRETATION 

~ 
C l ALLUVJUM: 

Brov.n (7.5 YR S/4), dry, very stiffto hard, silty CLAY. 
"-- Slagc I ccmcntalion, scauered caliche filaments, weakly cemented by 

calcium carbonate, moderate reaction w1th HCL. 

1-

1-
24 5.2 10 1.1 

1-

I 5-i-

57 I Hard. 
1-

1-1-

~ r 
2.3 11.1 

l-1-

10 -+- I 32 1 ~ .7 104 4 Few sand. 
+- ~ +-1-1----1---1- --- Cfl-sw:s"M-rverypaTe orowli (TOY'R 774). ary-:-meOium aense-:-sA.ND-wlfhs ilt; few----- - -

' fine grovel. .i 
I- Stage l1 cementation. 

15 0.3 

1- t 
t 

-~ 
! 

15---
! 

- ! 
32 4.4 110.7 

Total Depth - 17.0' 
Groundwater not cncounlcred. 

1-1- Backfilled on 7/1 1/01. 

"--1-

' n 

I 
J(IR90&1(t.OO~e 

I 

BORING LOG 
Eost Maricopa Floodway 

O..:~.ud1er- HclglaLo; Detention Ha~iu 

PROJECT NO. I DATE I FIGURE 

6001 9~00 1 10/{)2 A·21 

ct:J 
w 
~ 

[ c.. 

~ ~ ~ 
0 
f2 ~ 

..J 
U.J al a:-

(ij ::::l (/) 

~ ~ 1- z 
tl) w 0 5 n rn 

..J 
CD :E >-rx: 

0 

16 

16 2.2 

31 3.4 Ill.] 

19 0.8 

5U.I5"" 

67/ 11 " 3.8 

DATE DRILLED 711 J/01 BORING NO. CH-12 
z 
0 GROUND ELEVATION 1309' SHEET 1 OF i= . 
<Cw o · _(.) METHOD OF DR ILL I NG C:ME 7 5, 8" Dill meter Ho llow-S tern Aupr LL . 
-<f.! Cl)· C/):;:, 

~ DRIVE WEIGHT 140 lbs. iAu!o2 DROP 30" 
0 

SAMPLED BY MDE LOGGED BY MDE REVIEWED BY LI~G 

DESCRIPTIONnNTERPRET ATION 

Cl ALLUVIUM: 
Light brown (7.5 YR 6/4), dry, very stiff, silty CLAY . 
Stage I cementation, weakly cemcnti:d by c11lcium carbonate. 

SM tbro-Ml (73 7 R6T4)to read Ish 1irown {3 VR 574)-;-dry,aense to ---- -- -
medium dense, silty SAND; few fine gravel . 
Stage: II t:t:mentation. 

Groundwater not encountered. 
Backfilled on 7/13/01. 



~ 
w 
-' 

i:L !!.. 

~ ti 0 s ... e:. 8 ...J 
IIJ ~ g <cri LL 0::: u . 

~ ::a Cl) -0 
~ LL · 

1- ;;r:; > -(j) 
CJ) 

~ 
CJ)• 

0 0 
CJ) CJ)::> ..... :5 m ~ ~ u 

0 

CL 

22 86.1l 

ML 

14 5.0 71.0 

CL 

16 

17 r..2 !!7 I 

ML 

43 

40 5.0 

DATE DRILLED 7/13/01 BORING NO. CH-13 

GROUND ELEVATION 1310' SHEET 1 OF 

METHOD OF DRILLING CME 75, 8" r>iameter Hollow-Stem Auger 

DRIVE WEIGHT 14Q lbs. (Aulu) DROP 30" 

SAMPLED BY ~DE LLO 
DESCRI 

ALLUVIUM: 
Brown {7.5 YR 5/4) to light brown (7.5 YR 6/4), damp, very stiff, silty 
CLAY. 
Stage I cementation, non-cemented to weakly cemented, few calcium 
carbonate filaments . 

-- C) 3' VR514):0aniP, lOose To mediUm-dense, chi)iey SILT.- - - - -

- - t7 .5 "Ylf'314) To Tiglrt li'rown (7:5-vR b74), <ramp-;-vcrysilll,"sffiy- - - - - - -
CLAY. 

--173 VR-674)-:-dry,aense, Cl'ayeySTL T"; Tew sand.- - - - --- -- -
Stage II cementation, scattered calcium carbonate filaments, continuous 
Stage II cementation, few sand. 

Groundwater not cncounlcn:d. 
Backfilled on 7113/01 . 

l(lngo&l(loore 

~ 
Ill 
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:c 
1-
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5-
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(j) 
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c.. (L 
:::; 0 
<( 1- ~ 0.. 
(j) 8 ~ 

-l f-..- w 0 
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r::t:: Ci) c:o ::a :; 1- z 

r:: CJ) w > 
1/fiD 0 0 Ql 

-l 
ell -~ rn :: ~ 0 
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I-I-· 

f-1-

f-
15 9.0 

f-

I f-' 

9 5.4 
1- ~ 1-

I I-f-

I- I 47 

1-

~--, 

47 3.9 
f-

~ 

1-1-, 
31 5.2 

DATE DRILLED 7/13/01 BORING NO. CH-14 
z 
Q GROUND ELEVATION 1310' SHEET 1 OF 2 1- ---<Ct.i 
~c..j METHOD OF DRILUNG CME 75, g• Diameter Hollow-Stem Au&er -w 
~::} 
:5 DRIVE WEIGHT 140 lbs. (Auto) DROP 30" 
(..) 

SAMPLED BY MOE LOGGED BY MOE REVIEWED BY LLG 
DESCRIPTION/INTERPRETATION 

Gl ALL:!JYIUM: 
Light brown (7 .5 YR 6/4), dry to damp, very stiff, silty CLAY. 
Stage I cementation, trace calcium carbonate filaments, weakly cemented 
by calciwu carbonate, weak reaction with HCL. 

Stiff. 

Hard; scattered caliche filaments . 

Few sand. 

-sw-=-s'M +Llghfbrown 173 VR-6T4}to li.ifitl>lliisn gray(1ol3 87 f), cr..y, me(litim- - -- - - - -
dense, SAND with silt and sand; few gravel, trace cobbles. 
Stage II cementation below 15 feet; calcium carbonate coatings on gravel 
grains. 

Shoe plugged by cobble. 

Total Depth- 19.0' 
Groundwalcr nut encountered. 

l(lngo&l(loore 
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en 
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~ 
DATE DRILLED 711 3/01 BORING NO. CII-1 4 0.. 

~ l 
0 z 

0 1- e:. f? . GROUND ELEVATION 1310' SHEET 2 OF w 0 ! 1-r- 0 ~ 
_.. ---w 0 <(II) 

~ a:: co s.2u 
~ ::J (/) :E u.. . METHOD OF DRILLING CMTI 75, R" Di3me ter Hnllow-Stem A.u ~er 

~ 
1- z -Ill 

Cl. c ~ w >- CJ) · 
w 

I~ -~ 
c rn CJ)=:l 

Q ....J 0 ~ DRIVE WEIGHT 140 lbs. ~Aulol DROP 30" I:C :E )--

0 a:: (..) 
0 

SAMPLED BY MDE LOGGED BY MDE REVIEWED BY LLG 
DESCRIPTION!INTERPRET AT JON 

20 ~7/U/U l . 

1- 1-

1- 1-

'-1-

f-r-

25-r-r-

r-r-

r-r-

r-1-

f-r-

30 -· --

r-1- I 
' I 

r-1-

r-I-

r-1-

35-f-I-

1- 1-

1- f-

-f-

- r-

4 () 

l(lngo&l(too~e 
BORING LOG 

r.ast MariCUJlil f" lc ltl<.iway 
Cloandler Hcil;bl.s Dc\CJition Basin 

PROJECT NO. I 
DATI= 

I 
FIGUil.E 

600 19800 1 10/02 A-?5 

2 

I 

Cf) 

w 
~ 
:E 
< Cf) 

u:-
~ ~ 

z 
b 0 

~ 
0 !!:! ~ 

_, 
c;((/j 

~ 
g (.) ' 

=:! rn -0 
::!!: u. . 

1- z - en 
rn w >- ~::i 0 c en 

_j :'3 m :E )--

a:: (.) 
0 

CL 

DATE DRILLED "1/13101 BORING NO. CH-15 

GROUND ELEVATION llll' SHEET 

METHOD OF DRILLING CME I S, 8" Dillme ll:r Hu11ow-Stcm AuJcc 

DRIVE VVEIGHT 140 lbs. {Auto~ DROP 

SAMPLED BY MDE LOGGED BY MDE REVIEWED BY 
DESCRIPTION/INTERPRETATION 

ALLlNIUM: 
Brown (7.5 YR 5/4), dry to damp, stiff to very stiff, silty CLAY. 
Stage I cementation, scattered calcium carbonate nodules less than 1/4" 
in diameter, weakly cemen ted. 

Hard. 

Stage II cementation below 12.5 feet; co1or changes to pale brown ( I 0 
YR 6/3), moderate reaction to HCL, calcium carbonate nodules less than 
1/4'' in diameter. 

OF 

30" 

LLG 

r--t--r----t.u..uJJ't~....!YM!!L=---tLighi: brown to reddish brown, dry to damp, very dense, sandy SILT; - - . -
,sparse fi ne gravel, ca lcium carbonate notlulcs lc.ss than l/4"in diameter, 

~
vel frac tion coated by calcium carbonate . 

age II cementation. 
ta1 Ueptn~llL3 ' · - -- - - --- --- - ---· -·-

!flngo&l(toore 
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BORING LOG 
East ManC() pa Floodway 

Chondk r H•ights Dotention Basin 

DATE 
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FIGURE 
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2 
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w 
DATE DRILLED 7/!3/01 BORING NO. Cl-1-15 ~ iL 

:E .-. 
~ ~ 

I 
<. b ~ GROUND ELEVATION 1313' SHEET 2 OF t/) 

~u; - .-

~ 
UJ ~ 

...J ---
a:: i (.) • 

J: ::l (/) -U METHOD OF DRILLING CME 75, 8" Diameter Hollow-Stem Auger LL. • 
1- t; z -rn 
0.. 

j~ 
w lZ:::) w 0 0 f/) 

0 .J 5 DRIVE WEIGHT 140 lbs. (Autol DROP 30" m :E >-
0:: () 
Q 

SAMPLED BY MDE LOGGED BY MJ)F. REVIEWED BY U .G 
DESCRIPTION/INTERPRETATION 

l U Oroundwater not encountered. 
Backfilled on 7/13/0 I. 

1--1--

r- -

1-- -

1- -

2S 1-1--

1--1--

1--1--

1-1--

r-r-

30 r-r-

I I I 
1-1- I 

I 
1--1--

1-1-

r-1--

35-1-- -

1- -

1- -

-

-I-

4 fl 

l(lngo&l(loo-re BORING LOG 
Eas< Marieo~ Floodwty 

Chandler Hei~:hls Dcll!lllicn Basin 

PROJECT NO. 

I 
OATE 

I 
FIGURE 

600198001 10/02 A-26 
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i:L 0.. 

~ 1- ~ 
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0 ~ 
0 w ~ 
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~ Q: ~ 
~ 

=> rn ~ 1- z 
!:2 UJ >-

0 C/) 
...J 0 0 
ID :i: ir 
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15 

24 5.6 81 .\ 

15 

34 

16 2.0 

40 2.0 
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I= 
~CI.i !.au u. . -rn g:s:l 
~ 
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SM 

DATE DRILLED 7113101 BORING NO. CH-16 

GROUND ELEVATION 1315' SHEET 

METHOD OF DRILLING C.MJ:: 7S, !r' Di•m!:tcr HolkJw·Stcm A111cr 

DRIVE VYEIGHT 140 lbs. !Autol DROP 

SAMPLED BY MDE LOGGED BY MDE REVIEWED BY 
DESCRPTIONnNTERPRETA 110N 

(7 .5 YR 6/4), dry to damp, very stiff, silty CLAY. 
Stage I cementation, weakly cememed by calcium carbonate, moderate 
reaction with HCL. 

Hard. 

OF 

30" 

lLG 

2 

-- 173 Ylr67l)To ligntoliiisli" gray(11l"B "S"If}, ari, memun1-- -- --
dense, silty SAND. 
Stage I cementation, weakly cemented by calcium carbonate, moderate 
reaction with HC L. 

CL -- \ 73 YR-674);-dry,liaro:Silty CLAY---- ------ -- ---
Stage I cementation. 

SM luiS& gray (10-A-8/l); dry, very dense, sil ty SAND; scattered fine 
gravel. 
Stage II cementation below I B feet 

l(lngo&l(loo-re 
BORING LOG 
East M1ricop1 FloodWliY 

C handler Heights DcleiHion Basin 
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64 1.9 

DATE DRILLED 7113101 BORING NO. CH-1 6 

GROUND ELEVATION 1315' SHEET 2 OF 2 

METHOD Of DRILLING CM£ 75, 8" DiamctCI" Hullow-SIIJiu Auger 

DRNEWEIGHT 140 lhs. (Auto) DROP 30" 

SAMPLED BY MDE LLG 

gray 
dense, silty SA :-ill. 
Stage IT cementation, trace to few cobbles, calc:ium carbonate coatings on 
cobbles. 

Very dense; poor recovery, cobble fragments only. 

- - v3~~~To~le~w~wva~r~~~m~~ct, ill~ - -- --
cLAY. 
Stage ll cementation, scaHcrt:d caliche nodules. 

grave l. 
Stage TI cementation, gravel frac tion has thin calcium carbonate 
coatings on <~ 11 sides. 

Orown·(rOYR 073)to reocllsnbrown15"Y'R 574). aamj);narcl,siTcy -- - 
Y. 

thin calcium carbonate 

Groundwater not encountered. 
Backfi lled on 7/13/0 l. 

less than vs· thick. 

(/) 
UJ 
-' 
ll.. [L 

~ g z 
t- ;,t 0 
8 ~ i= w ~ 

-1 .q:u:j 
~ a:: 0 o · 

1;? a:J - U 

~ ~ ::::!: II.. ' % -en 
Cfj w ~ (/) · 

0 0 (f)::l 
...,j :5 CD ::E >-a:: u 

0 

CL 

1.5 2.8 103.1 

12 3.7 

30 9.5 85 .3 

18 4.2 

SM 

68 

64 3.3 107.4 

DATE DRILLED 7113101 BORING NO. CH-17 

GROUND ELEVATION 1316' SHEET OF 

METHOD OF DRILLING CME 75, 8" Diameter Hollow-Stem AugeT 

DRNEWEIGHT 140 1115 (Auto) DROP 30" 

SAMPLED BY MDE LOGGED BY MDE REVIEWED BY LLG 
DESCRIPTION!INTERPRET AT ION 

ALLUVIUM: 
Brown (7 .5 YR 5/4 ), dry to damp, very stiff, silty CLAY with fine sand. 
Stage I cementation, scattered caliche filaments. 

Hard. 

Very stiff. 

Hard. 
Stage I cementation, scattered fl.ne gravel, trace filaments of calcium 
carbonate. 

gray (lo a 8/l),or:Y £O oamp;-vi:ry "dense, silly SAND. 
Stage IT cementation, sparse fine gravel, gravel fract ion has calcium 
carbonate: coatings. 

Dense. 

2 



l 
:X: 
1-
0.. w a 

lU 

II) 
UJ 

DATEDRIL.l..ED 7113/01 BORING NO. ~ 

~ 
CH·l7 a.. 

~ ~ 
u z: ..... E!:. 0 GROUND ELEVATION 1316' SHEET 2 OF 2 II) 0 50 r-r-

~ 
w ~ 

_.J ---
0::: 0 
:::> C1l rc -U METHOD OF DRILLING CME 75. 8" Diameter Hollow-Stem Auger :: Ll... • 

~ 1- z -If.! 

liJ 
(/) w >- (/) · 

0 g Q If.! Cll::::l ..... ~ DRIVE WEIGHT 140 lbs. (Aato2 DROP 30" m >-
0::: u 
0 

SAMPLED BY LOGGED BY REVIEWED BY MDE MDE LLG 
DESCRIPTIONIINTERPRET AT10N , SM ALLUVIUM: (continued) 

21 1.3 
.. Brown (7 .5 YR 5/4), dry to damp, dense, silty SAND; sparse fme gravel. .. -

'-

- -t-- - -- - --- - -I r - CL- -IIIghtbrown 173 VC~):-dwnp, aensi,"" sanay CLAy; -sparse fine graveC - - - - - -
Stage II cementation, moderately cemented by calcium carbonate. 

-
68 60 

r- -- · -- ------II'--'~~~1---+.Tr:-o..,..,ta~l.,....,...DeJ.P....,.:~th.---,-..,....,... 24 .. ..,..0....-----------------------ll 

Groundwater not encountered. 
25 1-- Backfilled on 7/13101. 

1--

r--

-~ 

30 - --

--

r--

·1--

35-1--

r- -

- -

r--

1--

PROJECT NO. 

600198001 I 

BORING LOG 
Eoso ~ariocpa Floodway 

C haru.Jlu Ht!igl.l!; [)ehml iun Rasin 

DATE 

10102 I FIGURE 

i\-30 

II) 
w 
_.J 
11.. u:-
::E 

~ ~ 
z 

<! 1- 0 
CIJ 8 i= 

w ~ 
...J <to? 

LL c::: 0 
~t) 

~ .:::> ~ 
CD 
2 .. . 

1- -Cil 
C1l w >- C1l • 

g 0 0 Cl) v.~=> 

:3 al ::z >-c::: u 
Q 

CL 

56 7.7 105.0 

15 

SM 

24 2.7 108.6 

CL 

93/10" 3.1 

J6 

!lS/8" 5.1 

DATE DRILLED 7/lJ/01 BORING NO. CH-18 

GROUND ELEVATION 1ll&' SHEET OF 

METHOD OF DRILLING CME 75, 8" Diameter Hol\ow-Sten1 Auscr 

DRlVE WEIGHT 140 lbs. ~Auto2 DROP 30'' 

SAMPLED BY MDE LOGGED BY MDE REVIEWED BY LLG 
DESCRIPTION/INTERPRETATION 

FILL: 
Brown (7.5 YR .S/4), dry to damp, hard, silty CLAY; trace fine sand, no 
rootlets. 

Very stiff. 

No recovery. 

-- 0.3" YR)/4);liry to damp~L:nsc, silty SAND. - - - - - -- - - - --
Stage I cementation, weakly cemented, weak reaction ,..-ith HCL. 

Few fine sand. 

ALLUVIl.N: 
Pale brown (lO YR 6/3), dry to damp, hard, silty CLAY with sand. 
Stage I cementation, scattered caliche filaments. 



en en 
w 

DATE DRILLED ..... 7/13,101 BORING NO. CH-18 0- Li:" 
::::c 

~ 
L) z 

~ 1- !':;. 0 GROUND ELEVATION 1318" SHEET 2 OF "i 0 != . 2 
~ -r 0 w ~ 5 ~(J) 

~ 
11::: 

:r ::1 (J) 10 -L> METHOD OF DRILLING CJ\.ffi 15, 8" Diameter !Jollow-Stem Auger :E u. . 
b:: 1- z >- -rn 

~IJ 
(/) w U) • 

w 5 0 (J) Ul::l 
0 

_. 
~ DRIVE WEIGHT 140 lhs. (Autn) DROP 30" lXI ::i: >-e:: u I'"' 0 

SAMPLED BY MDE LOGGED BY MDE REVIEWED BY LLG 

w 
DATE DRILLED 7/12/QI BORING NO. CH-19 ~ Li:" 

::i 
~ 

L) z 
<{ 1- !':;. 0 GROUND ELEVATION 1318" SHEET I OF 2 (/) 8 ..J ;:::: ' w ~ g <en u.. 0:: u · 

~ ::l (J) _(.) METHOD OF DRILLING CME 75, 8" Diameter Holluw-SII:m Auger 
~ 

Ll. . 
1- z -en 
(J) w C/') · g 5 0 en rn::l 

CXl ::: >- ~ DRIVE WEIGHT 140 Jbs. (Auto2 DROP 30" 
IX L) 
0 

SAMPLED BY MDE LOGGED BY MD)"; REVIEWED BY LLG 

""YQ= "" 
DESCRIPTJONJINTERPRETATION 

I CL ALLUViUM: (continued) 

61 I U 90 .4 
Pale brown (10 YR 6/3), dry to damp, hard, silty CLAY with sand and fme 

r- gravel . Stage 11 cementation, scattered caliche filaments, sand and 
ll!r~vel grains coated on all sides. 

SM lllJ.,: 
Brown (7.5 YR 5/4), damp, dense, silty SAND. 

f--
rota! Depth- 21.5 ' 
Groundwater not encountered. 
Backfilled on 7/13/01. 

f-f-
67 9.3 113.4 

r-r-

2S f-f-

r-r- 9 6.1! 
(7 .5 YR 6/4), damp, stiff, silly CLAY. 

Stage I cementation, scattered caliche filaments. 

f-f-

r---

r--

30 r- -

r--

r--

r-r--
7& 6.2 

r-,_ 

)5 - f-f-

54 9. 1 
f-f-

I-f-

. .. r-

f- f-

.o~n ,- - -- .. 

I 

~- .. 

1(1ngo&J{lOO~a 
BORING LOG 

Eas\ Maricclpa Floodway 
Chandler Hcigbu Dclctuion B•si• 

PROJECT NO. 

I 
DATE 

1 
FIGURE 

600198001 10/02 A-32 

1(1ngo&l(loo~a 



"' w 
DATE DRILLED BORING NO. cr u:::- 711 2101 

:;!; 

~ 
u z 

! 
< .... !:;. 0 GROUND ELEVATION 131 R' SHEET 2 "' 0 I= r-- -

~ 
w ~ 

..J 
~ct.i a:: ~ u· 

:I: :::l rn -0 METHOD OF DRILLING CME 75, 8" Diameter Hollow-Stem Aur:r 
~ 

u.. . 
b: ~ 

1- z -rn 

1i l 
(f) w Cl) · 

w 
~ 0 (/) rn;:J 

0 ..J :5 DRIVE WEIGHT 140 Jbs. !Aukll DROP a:J >-a:: l) ...... 
0 

SAMPLED BY \IDE LOGGED BY MDE REVIEWED BY 
DESCRIPTION/INTERPRETATION 

20 , SM ALLUVIUM: (continued) 

38 4.1 
Pale brown (10 YR 6/3), dry to damp, very dense, silty SAND. 

- Stage II cementation, moderately cemented hy calcium carbonate, 

- continuously cemented matrix. 

- r--

·~·I -
77 3. 1 

-
Total v epttt = :l.4 .U' 

Groundwater not encountered. 
25- -r-- Backfilled on 7/12/0 l. 

--
-~ 

--

--

30-- -
r---

r---

r--

r-- -

35-t- -

,.-

f--r-

t-c-

r- r-

40 

l(lngo&l(t.oore BORING LOG 
E<~st_ :~:':'-Flood way 

"'KQJI:C T NO. I DATE I 60019800 1 10/0 2 

CH-19 

OF 2 

30" 

I..LG 

AGURE 

A-) 4 

"' w _. 
Q. u:::-:z 

~ 
l) 

< 1- e;. 
"' 0 

~ 
w ~ 

--' 
Q: 0 
::l (;) Ill 

~ :: 1- z 
(/) UJ 0 5 0 -l cc :.! ~ 

20 

12 J .9 98.6 

13 4.7 

31 J .9 109.6 

4 ~ 4.7 

so/6" 7.8 gg _s 

75 

z 
0 

~u; 
-0 u. · - en 
~ ~ 
0 

CL 

Ml 

SM 

CL 

DATE DRILLED ----'-7/-'-1 -'-110::...:1 __ _ BORING NO. CH-20 
-----~~~-----

GROUND ELEVATION 1.316' 
~~-------------

SHEET 1 OF _ _ 2~-

METHOD OF DRILLING CME 75, s· Diameter Hollow·Slem Auger 

DRIVE WEIGHT ___ __:.l.ti..;.:O;..;;Ibs;::;·'-"<:....:.A u;;.;;to""')____ DROP ____ :;.;30:...."---

SAMPLED BY _ _ MT>_ E_ LOGGED BY ;;n:;~iM,..pR.,.,.E.,.VImEWED BY ---"-LL.;;;..u.::.· __ 

FILL: 
Pale brown (10 YR 5/4) to brown (7 .5 YR 5/4), dry to damp, very stitt; 
silty and sandy CLAY. 
Stage T cementation. 

Stiff. 

Very stiff. 

ALLUViUM: 
Pale brown (10 YR 6/3), dry, medium dense, SILT; few gravel 11nd sand. 

I cementation, scattered caliche filaments. 
1Jale 6ro\\'11(i0 VR7!4)~f'Y iO aamp;-iliediiirn t1en.~,sifty sAND; rew-- ---

gravel. Stage II cementation. 

llro~n (fovrz 673}, ary-;-har(f, silty CLAY.' - - - ---- - - -
Stage n cementation, few caliche nodules less than 1/2" in diameter. 

l(lngo&/(t.Oore 



(/) 
UJ 
_J DATE DRILLED 7!11101 BORING NO. CH-20 a... [L 

~ ~ 
0 z 

-. .... e:.. Q GROUND ELEVATION 1316' SHEET OF "ii 8 2 2 

!. 1- r- w ~ ~ 3~ I 
a: 

:1: ~ Vi CD METHOD O F DRILLING CME 75, 8" Diameter l!ollow-Stcm Au~ :!: u.. . .... z -CI) 
Q.. 

~ll 
!ll w >- UJ · 

w 0 0 en C/)::::1 

a ~ DRIVE WEIGHT 140 Jbs. (A1110) DROP 30" 
mla en :i ~ (.) 

Q 
SAMPLED BY MD£ LOGGED BY MOE REVIEWED BY LLG 

t=w= I= 
DESCRIPTIONntn'ERPRETATION 

I 
CL ALLUVIUM: (continued) 

49 Pale brown (10 YR 6/3), dry, hard, silty CLAY. 
t- Stgc: II cementation, few caliche layers with contiuous cementatlon 

f-f-1-- - - 1- --t--- - t- ----~~oco~m~~~r.~~~m~ae~~x~;~wnM __________ _ kE SP 

~:::~ - gn.vd. 
t- r< Stage II cement;~tion, continuous coatings on gravd grains, moderate to 

14 1.5 HH weak Teaction with HCL 
H: 

f- r:: ::: 
~ :: k: : 

25 t- t:=::= 
E'' 

36 1.3 HH 
r- t::::: 

·· - . HU - -- .. . 
- Total o·epih-:..; :z6-:-s· 

t-f- Groundwater not encountered. 
Backfilled on 7/11/01. 

t-t-

1-f--

30 1-1-

ll 
\ 

. -

t-t-

t-!-

35 f-1-

1-t-

t-t-

t-t-

I-t-

4(} 

l(lngo&Jft&ore BORING LOG 
Easl MaricO)la Floodway 

Cha&H!kr Hcithls Dcl<:~li Dn B:ISin 

PROJECT NO. I DATE I FIGI.Jf<E 

600 198001 10/02 A-36 

I 

Ill 
UJ 
..J a. 
~ 
c{ 
Ill 

[L 
(.) 

1- ~ e:.. 8 UJ ~ 
...J 

1!:: 0::: 0 

~ ~ en Ill 
::::!: z >-(/) w 

('5 0 Cl) 
..J 
a:l :::!: ~ 

0 

21 6.0 9 1.4 

12 

35 5.1 ll5 . ~ 

55 4.7 

34 

32 2.8 

DATE DRILLED 7/ \2101 BORING NO. 
z g GROUND El.EVATION 13 15' SHEET I 
<{(f.) 
(.) ' - 0 METHOD OF DRILLING CME 75, IS" Diamt:t.~: r Hollow-Stem Auger u. . 
-C/) 
Cl) • 
C/) ::::1 

~ DRIVE WEIGHT 140 lbs. ~Allin) DROP 
(.) 

SAMPLED BY MOE LOGGED BY MDE REVIEWED BY 
DESCRIPTION/INTERPRET A nON 

CL FILL: 

ML 

Brown (7.5 YR 5/4), dry to damp, very stiff, si lty CLAY. 
Stage I cementation. 

ALLUVillM: 
Brown (7 .5 Y R 5/4 ), dry to damp, medi urn dense, SlL T. 

Hard . 
Stage I cementation. 

CH-2 1 

OF 2 

30'' 

LLG 

CL Bri:i·wn (7.5\'lf3/4);cily i0 aamp:-verystiff,siftY C:: I~Y.--- -- -- ----

.Stage I cementation. 

SM are orown (fO-YR ()73). ary-:-aense,siffY 'S"AND.- - - - 
Stage II cementation. 

49 Trace fine gravel. 

l(lngo&Jft&ore 





Cl) 
w 
...1 
Q.. IL 

~ ~ ~ 
z 

1- 0 

8 ~ ;:: . 
~ 

...J w 0 <tn 
lL 0: CD ~d 
~ ~ 

1i) 

~ 
u.. . z -C/) 

rn w fl) · 
0 0 0 fl)~ 
...J 1 Ill ~ >-a: 0 

0 

CL 
S9 

44 7.9 

44 6.3 108.6 

DATE DRILLED 7112101 BORING NO. 

GROUND ELEVATION 1319' SHEET 2 

METHOD OF ORIUING CME 75, 8" Diameter Hollow-stem Auger 

DRIVE WEIGHT 140 1bs. ~Au!O ~ DROP 

SAMPLED BY MDC LOGGED BY MDE REVIEWED BY 
DESCRIPTIONfiNTERPRETATION 

ALLUVIUM: (continued) 
Light brown (7 .S YR. 6/4 ), d1y to damp, hard, silly CLAY. 

-- f7.3'YR"'314),ary iO datnp;-deu:ie, SiltY SAND.-- ... - ·-- .. 
Stage II cementation, em-bonate grain coating.s . 

Groundwater not encountered. 
Backfilled on 7/12/01. 

CH-22 

OF 2 

lO'' 

LLG 

en 
UJ 

DATE DRJLLED 7112~1 BORING NO. CH-23 -' 
0. iL 

~ 
~ 1- ~ ~ ~ GROUND ELEVA nON 1318' SHEET I OF 2 en 8 '-" ...J I= g ~ ....... w ~ 0 <Y.i 

1!: a: a:l o· 
~ :::> If) -0 METHOD OF DRILLING CMl:: 75, 8R Dianx:ta Hollow-Siem Auger t/) 

$! u.. . 

~ 
1- z -00 

a. 
~~~ 

rn w ~=> w 5 0 (/) 

DROP 0 ....J :5 DRIVE WEIGHT 140 Jbs. {Au!O) 30" al~ Ill ::E i'i: 0 0 
0 

SAMPLED BY MOF.. LOGGED BY MOE REVIEWED BY LLG 
DESCRI?TION/INTERP RETATION 

[=T CL FILL: 
Brown (7 .S YR 5/4), dry to damp, hard, silty CLAY. 

1-

f-. 

1-
1!7 3.4 109.6 

~ 
5 -I-

30 6.1 
1- I 
·H - t- - -- f-- - t--- - t-cL:-ML.- ~rown ('7.3"YR514);damP, !lara, SiliY ~LA. Y. - -- - - - - - - - - - - - - - -

-

1-

15 f-

1-
91 5.2 

Stage I cemenmtion, trace caliche. 

ALLUVIUM: 
Pale brown (I 0 YR 613 ), dry to damp, very stiff, silty CLAY. 
Stage ll cementation, few caliche nodules less than 112" in diameter. 

~-=-- -----1- -- -~c--ML- - fpaTe orowil(fOYR bTl), arytoaamP, very dense~anay Slct:-------- 

1-
73 4.3 107.2 

1-

Stage II cementation, scattered caliche nodules less than 1/2" in 
diameter. 

TotaiDeptll - 19.0' 
Groundwater nol encountered. 

PROJECT NO. 

600198001 1 

BORING LOG 
tasl M aricoroa ~-I.,IJoiw~y 

Chan<llcr Hcij:llls Dclcution Basin 

DATE 
10/02 I FIGUf;!E 

!\-41 

. .. -



(/) 
w 

DATE DRILLED 7112101 BORING NO. CH-23 ..J 
a.. ~ 

~ ~ 
0 z 

=- 1- !?:. Q GROUND ELEVATION ms· SHEET 2 OF 
Ql 

-r- 8 ~ 
-' B~ ---g UJ 0 ~ 0:: 

J: 

~ j2 Vi ID -0 METHOD OF DRILLING CME 75
1 
8" Diameter Hollow-Stem Auser :!: u. · 

t z -en 
c: S!2 ~ 

>- r.n · 
w 

~~~ 
r.n cn:l 

0 ..J ~ :3 DRIVE WEIGHT 140 lbs. ~Auto~ DROP 30" 
~- co >-

0: 0 
0 

SAMPLED BY MDE LOGGED BY MOE REVIEWED BY LLG 
DESCRIPTION/INTERPRETATION 

20 Backfilled on 7/12101. 

.. r-

- 1-

- 1-

- r-

25 · I-

--1-

- 1-

- 1-

- r- I 

I 
JO- - r- I 

I 
i I - r-

~ I 
- r-

- 1-

- 1-

35 - r-

- r-

1- r-

1- r-

r- -

"n 

I 
J(lnao&/(loore 

I 

BORING LOG 
tall Muitopa flood..,ay 

Chandler HdthiJ IXIcnticn Basin 

PRCJECTNO. 

I 
DATE l FIGURE 

600198001 10102 A-42 

{/J 
uJ 
-' 

~ a.. 
:::E 

~ 
0 z 

~ 1- !?:. 0 
8 ~ 

-' i=. 
w 0 <(CI) u. r:r: m o· 

~ :::l en :::E u:Y ... z -U} 
(/) 

~ 
>- en· 

0 0 
(/) en:;, 

s ~ >- :5 
c:t:: 0 

2 

D 

CL 

22 3.4 94 .7 

10 

17 6.4 

I 

65!11" :>.8 91.0 

32 5.2 

SM 

90 o.6 109.4 

DATE DRILLED 7/12101 BORING NO. CH-24 

GROUND ELEVATION 1316' SHEET OF 2 

METHOD OF DRILLING CMI! 75, 8" Diameter Hollow-Stem Auger 

DRIVE WEIGHT 140 lbs. ~Auto l DROP JO" 

SAMPLED BY MDE LOGGED BY MOE REVIEWED BY LLG 

ALLUVruM: 
Brov·rn (7 .5 YR 5/4), dry to damp, very stiff, silty CLAY. 
Stage I ~:ementation . 

Hard. 

Weak cementation by caliche. 

brown(TOYR 6!3), arytoaamP, very aense-;8ilty"'SANrl;'Scatterea-----
fme subrounded to rounded gravel. 
Stage I1 cementation, carbonate coatings on grains . 



(/J 

~ DATE DRILLED 7/12/01 BORING NO. CH-24 
0.. CL 
:!1 

~ ~ 
z 

I 
< 1- Q GROUND ELEVATION 1316' SHEET 2 OF 2 rn 8 ~ -- UJ ~ 

.....J 5ui 
i a:: 0 

:I: ~ us CJ _(.) METHOD OF DRILUNG CMF. 75, 8" Diameter Hollow-Stem Auger 
~ 

~ · 1- z -Ul 
A. 

~1 
(f.l w rn· 

UJ 9 5 D (/) ~:::l 0 a:J :i )o DRIVE WEIGHT 140 lbs. (Auto) DROP 30" 

'-' ~ () 

SAMPLED BY MDE LOGGED BY MDE REVIEWED BY LLG 
DESCRIPTION/INTERPRETATION 

~= 

~ 
CL ALLUVIUM: (continued) 

37 5 8 
Pale brown {1 0 YR 613), dry to damp, hard, sandy CLAY. 

- ~ '-

- -c- . .. . - r- - 1---- 1------1>Jc l)rown (fOYf{ b/3), ory~ ve1J-:-dei1se, SiltY "S"A"NlJ.- - - --- - - -- -- - -SM 
Stage 11 cementation, carbonate coatings on grains . 

' ... 
89 

-
TOtal L>eplh "" 14.ll' 

Growtd\vater not encowttered. 

25 -- Backfilled on 7/12/01. 

--

-

-

--

30 --
I 

-- I 

--

-f-

·-,--

35 1--

1-c---

1-r-

I-f-

I-f-

Jn 

l(lngo&l(t.oo-re 
BORING LOG 

Ch~~r ~:~~=~::::~, 
PROJECT NO. I DATE I RGIA1E 

6()019~001 10102 A-43 

rn 
w 
.....J 
c. 
;;E 
< rn 

DATE DRILLED 7112101 BORING NO. CH-25 
CL 

b ~ 
C,) ~ ~ GROUND ELEVATION 1312" SHEET I OF 2 i= 

~ ~ 
.....J 5cn --w 0 a: CD 

::::l CJl 
~ 

u:::(..") METHOD OF DRILLING CME 75, 8" Diameter Hollow-Stem Augc:r 

~ 
1- z -c:n 
U) w 0 . 

~ 0 Cl.l c:n::l 
DROP .....J .:5 DRIVE WEIGHT 1401bs. (Auto) 30"' 

CD )o 
a: l.l 
0 

SAMPLED BY MDE LOGGED BY MDE REVIEWED BY LLG 
NTERPRET A liON 

CL AJ.!.UVIUM: 
Pale brown (10 YR 6/3), dry, silty CLAY. 

SM ifc l>rown (TOY]:( 673)tollglifblUJSh gray n IYlf'STJ);-dzy, moolum- - - - - - - -
dense, silty SAND. 

15 1.1 96.1 
Stage I cementation. 

16 1.3 Trace fwe gravel. 

49 

36 5.5 105.7 

32 

92 

cL rife 'brawl1(foYR673)tobro~nt73 Yir".574)~aamp,nara:SiffY"'CLAY-----
Stage l cementation. 

GM l)r0\>.71 (fOl'R:' 073)tollghtbluiSh gray {l OB--slT);-dry to aamp-;-very- - - - --
dense, silty GRAVEL with sand. 
Stage TT cementation. 

1(1ngo&l(t.oo-re 



en 
w 

DATE DRILLED BORING NO. ~ 7/12/01 CH-25 c.. ~ 
:1: 

~ 
(.) z 

! 
<{ 1- e:. 0 GROUND ELEVATION 13 12' SHEET 2 OF 2 en 0 

~~ -r-

~ 
w ~ c: ---
c:: ID :J: ::l !f) - 0 METHOD OF DRILLING CME 75, 8" Diameter Hollow-Stem Auser :!: u.. · t-- :1: 1- z -rn 

D. 

~~~ 
!!? ~ 

>- (/} · 

w 0 (/} rn:::» 
0 ...J 0 ~ DRIVE WEIGHT 140 lbs. (Auto~ DROP 30" ID ~ IX: 0 

0 
SAMPLED BY MDE LOGGED BY MDE REVIEWED BY LLG 

11601 
!ION/INTERPRETATION 

zu SM ALLUVlliM; (continued) 

76/11" 4.0 Pale brown (10 YR 6/3) to light bluish gray ( 10 B 8/1 ), dry to dRmp, very 
- dense, silty Sru"\ID with gravel. 

'l<dge II cementlltion. 
Total Depth • 21.4' -- Groundwater not encountered. 
Backfilled on 711 2101. 

- I-

I-I-

25 - r-

r-r-

f-+-

I-I-

r-r- . 

30 I-I-

1-1-- I 
~---

r--

1--

35 r-1-

- 1--

·- I-

'"I-

f- 1--

40 

l(lngo&~ftoore 
BORING LOG 

Cha:=r ~~-Fioodwa~ 

PROJECT NO. 

I 
DATE I FIGURE 

6001\ll!(){ll 10102 A-45 

(/) 

~ 
LL' DATE DRILLED 7112101 BORING NO. CH-26 c. 

~ ~ 
(.) :::!!: 

1- e:. 0 GROUND ELEVATION 131 3' SHEET I OF 2 'ii en 0 i= 
~ -- 0 w ~ g ~~ 

~ 
c:: 

:r:: ~ Q5 _ (.) 
METHOD OF DRILLING CME 75, 8" Diameter Hollow-Stem Auger 

~ 
LL . 

1- 1- z -rn 
0. (/) w (/) · 
w ~j 5 0 (/)J 
0 ~ ::5 DRIVE WEIGI-IT 140 1bs. ~Aulo~ DROP 30" 10 ~ >-

aJ"'" c:: (.) 
0 

SAMPLED BY MOE LOGGED BY Ml>E REVIEWED BY LLG 
DESCRIPTIONnNTERPRETA TION 

u CL AI.LUVUJM: 
Light brown (7 .5 YR 6/4) to brown (7.5 YR 5/4), dry to damp, very stiff, 

-I- silty CLAY. 
Stage I cementation. 

-I-

-
19 3.7 94.6 

-

5--

I 18 -

-~ _, 
29 6.0 Hard. 

-I-

10 -

60 
· -

H ' ~·' I 
-H-- --I----- - - ~- -SM- - [PaTe brown (I 0-YF: 613T, ary-;-niedlum aense:-srrrys/\Nl:fwlth line gravel.-- -- - - I 

1-, ' 1 

15 -

r-

· -

21!. 

17 1.5 

~ - - - - - -I- - - -

84 

68 l.7 

t- _G_M_ - PaTe orown(fOYR 673ftolighfb!uiSh gray {i OBBTf);-Qij,very aeilse,---- - - -
silty GRAVEL with fme sand; trace cobbles. 
Stage II cementation. 

l(lngo&~ftoore 
PROJECT NO. 

~0019800 1 I 

BORING LOG 
l'.asl Marioopa Floodway 

Chandl<r llei¥1w Dc:tcDlicn Basin 

OATE 

10/02 I FIGURE 

A-4C 



U) 
w 

DATE DRILLED BORING NO. CH-26 -.l 7/12101 
D.. CL 
:i ~ 

u z 
1- !:::. 0 GROUND ELEVATION 131>' SHEET 2 Of 2 ii U) 0 F= . 

~ 1-.-

~ 
~ 

..J --w 0 <U:J a:: u · 
r ::> u; (I) _(.) METHOD OF DRILLING C)I[E. 75, 8" DiamcU..,-Holluw-Stem Auger ~ LL. · 1- f- z -Ul a.. 

il 
U) w >- ~:::) UJ 5 c U) 

0 ..J :5 DRIVE WEIGHT 140 lbs. (Autn) DROP 30" «< :::E ~ 0 
0 

SAMPLED BY MDE LOGGED BY MnR REVIEWED BY T.LG 
DESCRIPTION/INTERPRETATION 

-m-

I 
SM AllUVIUM: (continued) ----r--- >-- -- r----- Pale brovm (10 YR 6/3) to light bluish gray (10 B 8/1), dry, very dense, 

S0/4" 5.3 105.0 CL 
1- ~ilty SAND with fme gravel; trace cobbles. 

1 ~C::ta.8_e II~entation, carbonate coa~s o~ins. 
~ro~n to-ctamP, naiil SiltY CLi\ wTth sand:- - - - - - - - - . -------

-f- Total Uepth. - 2Y·y 
Groundwater not encountered. 

-- Backfilled on 7/12101. 
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APPENDIX B- CHANDLER HEIGHTS BASIN BOX CULVERT ANALYSIS 
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Table 1 -Summary of Culvert Flows at Crossing: Chandler Basin Box Culvert 

Headwater Elevation Total Discharge Culvert 1 Discharge Roadway Discharge 
(ft) 

1306.51 
1306.51 
1306.53 
1306.54 
1306.57 
1306.6 

1306.64 
1306.69 
1306.75 
1306.81 
1306.88 

1306.9 

1306.85 

1306.8 

g 1306.75 
t:: 
0 

:;:::; 
Ill 1306.7 > 

..!!! 
w .... 
Q) 

1306.65 -~ 
"0 
Ill 
Q) 1306.6 J: 

1306.55 

1306.5 

1306.45 

0 

Stantec 

(cfs) (cfs) (cfs) 
10 10 0 

245 245 0 
480 480 0 
715 715 0 
950 950 0 
1185 1185 0 
1420 1420 0 
1655 1655 0 
1890 1890 0 
2125 2125 0 
2360 2360 0 

Rating Curve Plot for Crossing: Chandler Heights Basin Box Culvert 

Total Rating Curve 

500 1000 1500 2000 

Total Discharge (cfs) 

Iterations 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

2500 

Table 2 -Culvert Summary Table: Culvert 1 

Total Culvert Headwater Inlet Control Outlet Flow Normal Critical 
Discharge 

(cfs) 

10.00 
245.00 
480.00 
715.00 
950.00 
1185.00 
1420.00 
1655.00 
1890.00 
2125.00 
2360 .00 

1308 

1307 

1306 

1305 

g 
c: 1304 0 

:;::; 
Cll 
> 
~ 
w 1303 
.... 
Q) -Cll 
3:: 1302 '0 
Cll 
Q) 

J: 

1301 

1300 

1299 

1298 

Discharge Elevation 
(cfs) (ft) 

10.00 1306.51 
245.00 1306.51 
480.00 1306.53 
715.00 1306.54 
950.00 1306.57 
1185.00 1306.60 
1420.00 1306.64 
1655.00 1306.69 
1890.00 1306.75 
2125.00 1306.81 
2360 .00 1306.88 

Inlet Elevation (invert): 1298.10 ft 
Culvert Length: 86 .10 ft 

0.00 500 .00 

Depth 
(ft) 

0.882 
1.407 
1.932 
2.510 
3.038 
3.511 
3.945 
4.367 
4.777 
5.166 
5.538 

Control Type Depth 
Depth (ft) 

(ft) 
8.411 1-S1t 0.036 
8.415 3-M1t 0.872 
8.427 3-M1t 1.472 
8.444 3-M1t 1.921 
8.470 3-M1t 2.369 
8.50 3 3-M1t 2.741 
8.544 3-M1t 3.106 
8.592 3-M1t 3.472 
8.646 3-M1t 3.814 
8.708 3-M1t 4.143 
8.778 3-M1t 4.472 

Outlet Elevation (invert): 1298.00 ft 
Culvert Slope: 0.0012 

Performance Curve 

Culvert: 1 

Depth 
(ft) 

0.084 
0.713 
1.116 
1.455 
1.759 
2.038 
2.299 
2.547 
2.782 
3.008 
3.226 

j-+- lnlet Control Elev - Outlet Control Elev 

1000.00 1500.00 

Total Discharge (cfs) 

Ocotillo Road Alignment Study Report 
Greenfield Road to Higley Road 

Town of Gilbert Project No. ST054 

Outlet Tailwater Outlet Tailwater 
Depth Depth Velocity Velocity 

(ft) (ft) (ft/s) (ft/s) 

8.510 8.510 0.016 0.000 
8.510 8.510 0.400 0.000 
8.510 8.510 0.783 0.000 
8.510 8.510 1.167 0.000 
8.510 8. 510 1.550 0.000 
8.510 8. 510 1.934 0.000 
8.510 8.510 2.318 0.000 
8.510 8.510 2.701 0.000 
8.510 8.510 3.085 0.000 
8.510 8.510 3.468 0.000 
8.510 8.510 3.852 0.000 

2000 .00 2500 .00 

B-1 



Table 3- Downstream Channel Rating Curve (Crossing: Chandler Basin Box Culvert) 

Flow Water Surface Elev 
(cfs) (ft} 
10.00 1306.51 

245.00 1306.51 
480.00 1306.51 
715.00 1306.51 
950.00 1306.51 
1185.00 1306.51 
1420.00 1306.51 
1655.00 1306.51 
1890.00 1306.51 
2125.00 1306.51 
2360.00 1306.51 

Tailwater Channel Data - Chandler Basin Box Culvert 
Tailwater Channel Option: Enter Constant Tailwater Elevation 
Constant Tailwater Elevation: 1306.51 ft 

Roadway Data for Crossing: Chandler Basin Box Culvert 
Roadway Profile Shape: Constant Roadway Elevation 
Crest Length: 200.00 ft 
Crest Elevation: 1313.00 ft 
Roadway Surface: Paved 
Roadway Top Width: 86.00 ft 

¢£ Stantec 

Depth 
(ft) 

8.51 
8.51 
8.51 
8.51 
8.51 
8.51 
8.51 
8.51 
8.51 
8.51 
8.51 

1312 

1310 

1308 
g 
c 1306 0 

~ 
> 
Q) 

w 1304 

1302 

1300 

1298 

Ocotillo Road Alignment Study Report 
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Water Surface Profile Plot for Culvert 

I I I I 
I I I I 

---~----------- -----------~-----------~----------~-----------+--- -------~-------
' I I I I I 
I I I I I I 
I I I I I I 
I I I I I I 

-- - ~--- --- --- - -·· ---__.;0,__ ___ ,_;..0 ____ ..;..0 ____ ..;.0 ---· ------ - ~--- - - --
0 0 
0 0 

0 
I I I I I - - - -,--- --- -- - -- - - - - - - - - - - - I - - - - - - - - - - -,- - - - - - - - - - - -,- - - - - - - - - - - I - - - - - - - - - - i'" -- - - - - -
I I I I I 

I I I I I I 

+:----- ~ .. ~~~:~~-~~: ~~-~~: ~.--~~:-• -- -+ ~( 
- - - ..... - - - - - - - - - - - - - - - - - - - - - - II- - - - - - - - - - - -·- - - - - - - - - - - ..... - - - - - - - - - - - • - - - - - - - - - - ... - - - - - - -

I I I I I 

I I I I I I 
I I I I I 
I I I I I 

I I I I I I 
I I I I I I 

---~----------- -----------r-------- -- -~----------~----- ---- - - T --- -------r-------
' I I I I 
I I I I I 

I I I I I I 
I I I I 

I I I I I I - - - ..... - - - - - - - - - - - - - - - - - - - - - - ... - - - - - - - - - - -·- - - - - - - - - - - ..... - - - - - - - - - - - . - - - - - - - - - - .. - - - - - - -
~ II-- ---- r- -- -- ~-- -- -- ~--- --~ -I- ~ 

I I I I I 

0 I I I I I --- -~----------- -- --- - - - -- -I----- - --- - -~-- -- - --- --- -~----- -- -- -- I--- -- ----- I--- --- -
0 

' 0 
0 
0 

980 

I I I I I 

I I I I I 
I I I I 
I I I I I 
I I I I I 

1000 1020 1040 1060 1080 1100 

Station (ft) 

Crossing- Chandler Basin Box Cul'l.l:lrt 0 Design Discharge- 2360.0 cfs 
Cul'l.l:lrt 1: Discharge- 2360.0 cfs 

Site Data -Culvert 1 
Site Data Option : Culvert Invert Data 
Inlet Station: 1000.00 ft 
Inlet Elevation: 1298.10 ft 
Outlet Station: 1086.10 ft 
Outlet Elevation : 1298.00 ft 
Number of Barrels: 6.00 

Culvert Data Summary- Culvert 1 
Barrel Shape: Concrete Box 
Barrel Span: 12.00 ft 
Barrel Rise: 12.00 ft 
Barrel Material: 
Barrel Manning's n: 0.0130 
Inlet Type: 
Inlet Edge Condition: 
Inlet Depression : None 
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APPENDIX C- SCOUR CALCULATIONS SUMMARY 

~ Stantec 
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T ... 1 
llocU' Clllaulldlorw • e.t ...._.. ~ 
TOG 0oo11o Ro.t w-.... 
PrqJect Namber: 111m1o3 
I'Dture now. 

DMISJ'I 
~ .. Clalnel Hydrau111c 

Ewnt Sta Dl~ge Velocity Depth 

(ole) (ftle) (ft) 

2 3 4 5 

1()()-yr 12.600 3844.67 2.78 5.87 
12.552 9844.46 2.74 5.97 
12.488 3844.09 2.79 5.82 
12.441 3843.75 2.88 5.71 
12.349 9838.72 2.94 5.72 
12.302 3838.61 3.01 5.61 
12.245 3838.38 3.06 5.61 
12.177 3837.95 2.99 5.59 

Notes: 

lllnlmum Waler 
Row Channel SUrface llaxlmum Top 

Area BeYIIIion Elevation Depth Width 
{tr) {ft) (ft) {fl) {ft) 

• 7 8 8 10 

1381.49 1295.29 1304.71 9.42 235.4 
1404.40 1295.04 1304.60 9.56 235.4 
1376.41 1295.04 1304.42 9.38 236.4 
1335.93 1295.04 1304.28 9.24 233.8 
1305.89 1295.04 1304.01 8.97 228.2 
1275.44 1295.04 1303.85 8.81 227.4 
1255.62 1294.09 1303.65 9.56 223.9 
1282.18 1294.78 1303.43 8.65 229.6 

2·12 Valves obtained from Design Calculations and Analysis Notebook, Rittenhouse and Chandler Heights Detention Basins 
by Kirkham Michael consuttlng Engineers, FCD 2000C040, PCN I 21.03.32 and 121.03.33 dated March 2004 

14 Bend scour is included in the general scour values. 

Tlltlle 1 
Soow Clllculell- · East u.tcope Roodway 
TOG Ooolllo ANd W....... 
Project Nlllllbor: 111379103 

Gen..-.JScour 
Abbott lacey Blench 

Unit Water Depth of Design lacy's Mean Mean Depth of Unit Water 
Sta Discharge Scour Discharge Sitt Factor Grain Size Depth Scour Discharge 

q K ds a f D,. dm z d. q 

(ft%/ft) (ft) (It%) (mm) (It) (ft%/ft) 
1 2 3 4 5 6.0 7 8 9 10 11 

12.600 16.3 2.45 4.8 3844.67 0.43 0.06 9.75 0.50 4.9 16.3 
12.552 16.3 2.45 4.8 3844.46 0.43 0.06 9.75 0.50 4.9 16.3 
12.488 16.3 2.45 4.8 3844.09 0.43 0.06 9.75 0.50 4.9 16.3 
12.441 16.4 2.45 4.8 3843.75 0.43 0.06 9.75 0.50 4.9 16.4 
12.349 16.8 2.45 4.8 3838.72 0.43 0.06 9.74 0.50 4.9 16.8 
12.302 16.9 2.45 4.8 3838.61 0.43 0.06 9.74 0.50 4.9 16.9 
12.245 17.1 2.45 4.8 3838.38 0.43 0.06 9.74 0.50 4.9 17.1 
12.177 16.7 2.45 4.8 3837.95 0.43 0.06 9.74 0.50 4.9 16.7 

Notes: 

Froude E.G. 
lbnber Slope 

{ftlft) 

11 12 

0.20 0.00050 
0.20 0.00048 
0.20 0.00051 
0.21 0.00056 
0.22 0.00058 
0.23 0.00628 
0.22 0.00064 
0.24 0.00062 

Mean Zero Bed 
Grain Size Factor 

D Ftoo 

(It) (ftls2
) 

12 13 
0.0002 0.5 
0.0002 0.5 
0.0002 0.5 
0.0002 0.5 
0.0002 0.5 
0.0002 0.5 
0.0002 0.5 
0.0002 0.5 

2, 5, & 11 - Values obtained from Design Calculations and Analysis Notebook, Rittenhouse and Chandler Heights Detention Basins 

General 

Scour 

{ft) 

13 

4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 

Depth 

~ z 
(It) 
14 15 
8.1 0.6 
8.1 0.6 
8.1 0.6 
8.1 0.6 
8.3 0.6 
8.3 0.6 
8.4 0.6 
8.2 0.6 

7 & 12 - Values obtained from Geotechnical Evaluation Ocotillo Road Water Mains, Gilbert Road to Higley Road, Gilbert AZ dated 4 June 2007 
3 -Constant from Pemberton & lara, page 32 
9, 15- Values from Table 7- Multiplying factors for use in scour depths by regime equations from Pemberton & Lara, page 36 assuming moderate bend 
13 - Value read from Figure 9- Chart for estimating F00 from Pemberton & Lara, page 35 

6f Stantec 

Scow ComponeniS 

Dwle Local Bend Long-Term Low-Row 

Scour Scour Scour Scour lncleement 

{fl) {ft) (ft) (ft) (ft) 

14 15 11 17 18 

0.3 0 0 3 2.5 
0.3 0 0 3 2.5 
0.3 0 0 3 2.5 
0.3 0 0 3 2.5 
0.3 0 0 3 2.5 
0.3 0 0 3 2.5 
0.3 0 0 3 2.5 
0.3 0 0 3 2.5 

Summary 

Depth of 
Scour Albott lacey Bench Selected 

d, 
(It) (ft) (It) (It) 

16 17 18 19 20 
4.87 4.8 4.9 4.9 4.9 
4.87 4.8 4.9 4.9 4.9 
4.85 4.8 4.9 4.9 4.9 
4.89 4.8 4.9 4.9 4.9 
4.96 4.8 4.9 5.0 4.9 
4.97 4.8 4.9 5.0 4.9 
5.03 4.8 4.9 5.0 4.9 
4.94 4.8 4.9 4.9 4.9 

Total Total Scour 
Scow with 30'% SF 

{fl) {fl) 

18 20 

10.7 13.9 
10.7 13.9 
10.7 13.9 
10.7 13.9 
10.7 13.9 
10.7 13.9 
10.7 13.9 
10.7 13.9 

Ocotillo Road Alignment Study Report 
Greenfield Road to Higley Road 

Town of Gilbert Project No. ST054 
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Tllble2 
8ocu Clllouldone. ga_.. Creek 
TOQOoo•oRo.t 
Project Number: 111300001 

Dune Scour 

Sta 

6525 
6425 
6325 
6135 
5935 
5735 
5535 

Hydraulic Depth of Flow 
yh 

(ft) 
2 

7.35 
7.37 
7.39 
7.29 
7.31 
7.32 
7.34 

Dune Height 
dt. 
(ft) 
3 

0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 

Long Term Scour 

Scour Component Sta Discharge Scour 
~ 0100 ct.s 

(ft) (ft3/s) (ft) 
4 5 6 7 

0.4 6525.000 3930.00 3 
0.4 6425.000 3930.00 3 
0.4 6325.000 3930.00 3 
0.4 6135.000 5536.37 3.6 
0.4 5935.000 5536.37 3.6 
0.4 5735.000 5536.37 3.6 
0.4 5535.000 5536.37 3.6 

2 & 6- Value obtained from Design Calculations and Analysis Notebook, Rittenhouse and Chandler Heights Detention Basins 
3- Dune height equation obtained from Drainage Design Manual for Maricopa County, Hydraulics: Sedimentation 

February 2007 (Draft). 
7- Long Term Scour equation obtain from State Standard Attachment SSA5-96, Watercourse System Sediment 

Balance, dated September 1996 

Table 1 
Socu ClllcUallona. EMt .-tcopa FloochNy 
TOG Ocotillo RCMICI Wlllerllne 
Project Number: 181379103 
:rutunJ"lowa 

Dealgn 

Q100 a-mel Hydraulic 
Event Sta Dladwge Veloctty Deplh 

(cia) (ftle) (ft) 

1 2 3 4 5 

100-yr 12.600 3844.67 2.78 5.87 
12.552 3844.46 2.74 5.97 
12.488 3844.09 2.79 5.82 
12.441 3843.75 2.88 5.71 
12.349 3838.72 2.94 5.72 
12.302 3838.61 3.01 5.61 
12.245 3838.38 3.06 5.61 
12.177 3837.95 2.99 5.59 

Notes: 

Row 
Ana 
(W) 

• 
1381.49 
1404.40 
1376.41 
1335.93 
1305.89 
1275.44 
1255.62 
1282.18 

lllnlmurn Walar 
awtnel Surface Maxi nun Top Froude E.G. 
Elevation Elevation Depth Width Nwnber Slope 

(ft) (ft) (ft) (ft) (ftlft) 

7 8 8 10 11 12 

1295.29 1304.71 9.42 235.4 0.20 0.00050 
1295.04 1304.60 9.56 235.4 0.20 0.00048 
1295.04 1304.42 9.38 236.4 0.20 0.00051 
1295.04 1304.28 9.24 233.8 0.21 0.00056 
1295.04 1304.01 8.97 228.2 0.22 0.00058 
1295.04 1303.85 8.81 227.4 0.23 0.00628 
1294.09 1303.65 9.56 223.9 0.22 0.00064 
1294.78 1303.43 8.65 229.6 0.24 0.00062 

General Du1e 
500U" Scour 

(ft) (ft) 

13 14 

4.9 0.3 
4.9 0.3 
4.9 0.3 
4.9 0.3 
4.9 0.3 
4.9 0.3 
4.9 0.3 
4.9 0.3 

T..,._l 
8oou' c.loiMone ·~Creek 
TOO Ooolllo ACMICI 
Prqlect Nlllllber1 111308001 

Bridge Scour 
Cor. Fac. 

Flow for Pier No. of Pier 
Depth Nose Shp Piers Dia 

Y1 K1 a 
ft ft 
1 2 3 4 

8.88 1 4 6 
8.00 1 4 6 
8.93 1 4 6 
8.85 4 6 
8.87 4 6 
8.89 4 6 
8.91 4 6 

Length LJa Angle 
L 
ft degrees 
5 6 7 
24 4 10 
24 4 10 
24 4 10 
24 4 10 
24 4 10 
24 4 10 
24 4 10 

Use the &CJJation Pier Scour Equation based on CSU Equation (HEC 18, 2001) 

2- selected correction factor for a group of cylinders 
3- from email dated 2008/11/10 from AZTEC 
4- from email dated 2008/11/10 from AZTEC 
5- from email dated 2008/11/10 from AZTEC 
7- from email dated 2008/11/1 0 from AZTEC 

Cor. Fac. 
for Angle 
of Attach 

K2 

8 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 

Ocotillo Road Alignment Study Report 
Greenfield Road to Higley Road 
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CorFac. Cor. Fac. Scour 
tor Bed for Froude Scour Depth w/ 

Condition Armorl~ Number Depth 25%FS 
KS K4 Fr y& 

ft ft 
9 10 11 12 13 

1.1 1 0.10 7.9 9.8 
1.1 1 0.10 7.9 9.9 
1.1 1 0.10 7.9 9.9 
1.1 1 0.19 10.4 13.0 
1.1 1 0.19 10.4 13.0 
1.1 1 0.19 10.4 13.0 
1.1 1 0.19 10.4 13.0 

9 - from above calculations dune are less than 0.6 m used correction factor for plane bed and antidune flow 
10- 050 is less than 2 mm 

SccKr Com~nenta 
Local Bend Long-Term l.ow·Aow Tollll Total Scour 
Scour Scour Scour lndaement Scour with 30% SF 

(ft) (ft) (ft) (ft) (ft) (ft) 

15 11 17 18 19 20 

0 0 3 2.5 10.7 13.9 
0 0 3 2.5 10.7 13.9 
0 0 3 2.5 10.7 13.9 
0 0 3 2.5 10.7 13.9 
0 0 3 2.5 10.7 13.9 
0 0 3 2.5 10.7 13.9 
0 0 3 2.5 10.7 13.9 
0 0 3 2.5 10.7 13.9 

2-12 Valves obtained from Design Calculations and Analysis Notebook, Rittenhouse and Chandler Heights Detention Basins 
by Kirkham Michael consulting Engineers, FCD 2000C040, PCN 121.03.32 and 121.03.33 dated March 2004 

14 Bend scour is included in the general scour values. 
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Tllllla1 
Soour ~....._ • &.t u.toos- Flooctw.y 
TOG Ooollo ANdW....._ 
Prqect Nambw: tltt'7910S 

Ge.,....Scour 
Abbott Lacey 

UnhWcer Depth of DMign 
Sta Discharge Scour Discharge 

q K ds a 
(ff/s I ft) (ft) (ft3/s) 

1 2 3 4 5 
12.600 16.3 2.45 4.8 3844.87 
12.552 16.3 2.45 4.8 3844.46 
12.488 16.3 2.45 4.8 3844.09 
12.441 16.4 2.45 4.8 3843.75 
12.349 16.8 2.45 4.8 3838.72 
12.302 16.9 2.45 4.8 3838.61 
12.245 17.1 2.45 4.8 3838.38 
12.177 16.7 2.45 4.8 3837.95 

Lacy's 
Sitt Factor 

f 

6.0 
0.43 
0.43 
0.43 
0.43 
0.43 
0.43 
0.43 
0.43 

Blench 

Mean Mean Depth of Unh Water Mean Zero Bed 
Grain Size Depth Scour Discharge Grain Size Factor 

Dm dm z ds q D Fbo 

(mm) (ft) (ft3/s I ft) (ft) (ftts1 
7 8 9 10 11 12 13 

0.06 9.75 0.50 4.9 18.3 0.0002 0.5 
0.06 9.75 0.50 4.9 16.3 0.0002 0.5 
0.06 9.75 0.50 4.9 16.3 0.0002 0.5 
0.06 9.75 0.50 4.9 16.4 0.0002 0.5 
0.06 9.74 0.50 4.9 16.8 0.0002 0.5 
0.06 9.74 0.50 4.9 16.9 0.0002 0.5 
0.06 9.74 0.50 4.9 17.1 0.0002 0.5 
0.06 9.74 0.50 4.9 16.7 0 .0002 0.5 

2, 5, & 11 · Values obtained trom LJesign Calculations and Analysis Notebook, Hittenhouse and Chandler Heights lJetention l:jasins 

Depth 
dto 
(ft) 
14 
8.1 
8.1 
8.1 
8.1 
8.3 
8.3 
8.4 
8.2 

7 & 12- Values obtained from Geotechnical Evaluation Ocotil lo Road Water Mains, Gilbert Road to Higley Road, Gi lbert AZ dated 4 June 2007 
3 - Constant from Pemberton & Lara, page 32 

Depth of 
Scour 

z ds 

15 16 
0.6 4.87 
0.6 4.87 
0.6 4.85 
0.6 4.89 
0.6 4.96 
0.6 4.97 
0.6 5.03 
0.6 4.94 

9, 15- Values from Table 7- Multiplying factors for use in scour depths by regime equat ions from Pemberton & Lara, page 36 assuming moderate bend 
13- Value read from Figure 9 - Chart for estimating Fbo from Pemberton & Lara, page 35 

Table1 
Scow CelceMtlorw. EMt Maricopa Roodway 
TOG Ooollllo Road Waterline 
Project NIJIIIbH-: 1113'79103 

Dune Scour Long Tam Scour 

Sta Hydraulic De~h of Flow Dune Height Scour Component Sta Discharge Scour 
yh dh ~ 0100 das 
(ft) (ft) (ft) (ft3/s) (ft) 

1 2 3 4 5 6 7 
12.600 5.87 0.6 0.3 12.600 3844.67 3 
12.552 5.97 0.6 0.3 12.552 3844.46 3 
12.488 5.82 0.6 0.3 12.488 3844.09 3 
12.441 5.71 0.5 0.3 12.441 3843.75 3 
12.349 5.72 0.5 0.3 12.349 3838.72 3 
12.302 5.61 0.5 0.3 12.302 3838.61 3 
12.245 5.61 0.5 0.3 12.245 3838.38 3 
12.1n 5.59 0.5 0.3 12.1n 3837.95 3 

2 & 6- Value obtained from Design Calculations and Analysis Notebook, Rittenhouse and Chandler Heights Detention Basins 
3- Dune height equation obtained from Drainage Design Manual for Maricopa County, Hydraulics: Sedimentation 

February 2007 (Draft). 
7 - Long Term Scour equation obtain from State Standard Attachment SSA5-9S, Watercourse System Sediment 

BaJanoe, dated September 1 996 
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Summary 

Albott Lacey 

(ft) (ft) 
17 18 
4.8 4.9 
4.8 4.9 
4.8 4.9 
4.8 4.9 
4.8 4.9 
4.8 4.9 
4.8 4.9 
4.8 4.9 

Bench 

(ft) 
19 
4.9 
4.9 
4.9 
4.9 
5.0 
5.0 
5.0 
4.9 

Selected 

(ft) 
20 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
4.9 
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DRAINAGE CALCULATION SHEET 

Project: Ocotillo Road : Greenfield to Higley, Preliminary Engineering Scoping Report 
Project No.: 181300001 
Date: September 17, 2008 
Prepared By: CSB 

Purpose: Evaluate the total retention volume required for the project 
Assumptions: 
1. Right of way width 130-feet (65-foot half-street) 
2. Assume desert Landscaping for weighted C calculations 

References: 
1. Publi c Works and Engineering Standards and Details , Article 2 , Drainage Engineering , Town of 
Gilbert , Arizona. 
2. Typical Section for Minor Arterial Street , Town of Gilbert Standard Detail 22 
3. 

Methodology: 
V= DAC 

V =volume (cubic feet) 
D =fifty-year, twenty-four-hour rainfall depth- (0 .25 feet) 
A= area (square feet) 
C =weighted run-off coefficient 

Calculate weighted C (Cw) for Ocotillo Road Typical Section: 

Surface 
Asphalt Pavement 

Concrete 
Landscaping 

Width 
c 

0.9 
[Itt] 
65 

0 .95 
0 .7 

Cw = 0.83 

16 
49 

D = 0.25 
A= 130.00 

Cw = 0.83 
V = 26.98 [cu ftlft] 

[ft 
[ft] 

Calculate Total Retention Volume Required for the Project 
Beginning Project Station = 025+40 

Ending Project Station = 055+60 

Conclusions: 

VT = 81 ,479.60 

VT = 1.87 

[cu ft] 

[ acre-ft] 

The project will require approximately 1.87 acre-feet of storage capacity to store 
runoff within the standard right of way section . 
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DRAINAGE CALCULATION SHEET 

Project: Ocotillo Road : Greenfield to Higley, Preliminary Engineering Scoping Report 
Project No.: 181300001 
Date: October 22 , 2008 
Prepared By: CSB 

Purpose: Evaluate the runoff generated in the right of way per linear foot of roadway. 
Assumptions: 
1. Right of way width 130-feet 
2. Miinimum time of concentration is 10 minutes 
3. Composite C = 0.85 

References: 
1. Artic le 2 : Drainage Engineerin , Public Works and Engineering Standards adn Details , Town of 
Gilbert , Arizona 
2. Drainage Design Manual for Maricopa County, Arizona , Volume I, Hydrology, January 1, 1996 
3. Street Capacity Calculations , Stantec , October 2008 

Methodology: 
Rational Method Hydrologic Analysis 
O=CIA 
WhereQ = Peak Discharge (cfs) 

I=Rainfall Intensity (in/hr) 
C= Runoff Coefficient 

Calculations: 

110 = 4.5 [in/hr] (Reference 2) 

A= 0.0030 
C= 0.85 

[acres/ft] (Right of way width , Assumption 1) 

0 10= 0 .0115 [cfs/ft- Roadway] 

Calculate maximum distance between inlets at minimum and maximum slopes 

SMin = 0.25% 

SMax = 3.00% 

(Reference 3) 

(Reference 3) 

Capacity at SMin = 6 .2 

Capacity at SMax = 21 5 

(Reference 3) 

(Reference 3) 

Inlet Spacing = Street Capacity/Unit Flowrate 

Inlet Spacing at SMin = 539 .13 

Inlet Spacing at SMax = 1869.57 
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DRAINAGE CALCULATION SHEET 

Project: Ocotillo Road: Greenfield to Higley, Preliminary Engineering Scoping Report 
Project No.: 181300001 
Date: October 22, 2008 
Prepared By: CSB 

Purpose: Evaluate the capacity of the typical street section in accordance with dry lane criteria . 
Assumptions: 
1. Right of way width 130-feet, typical street section 68-ft face-of-curb to face-of-curb 

References: 
1. Article 2: Drainage Engineerin, Public Works and Engineering Standards adn Details , Town of 
Gilbert , Arizona 
2. 
3. 

Methodology: 
Manning's equation for open channel flow using Flowmaster software to peform calculations and 
generate rating curves for longitudinal slope vs discharge. 

Criteria: 
For major and minor arterials , major collectors , and primary collector streets the 1 0-yr, one-hour storm 
event shall only inundate one lane of traffic per half street.t (Reference 1 ). 

Calculations: 
See attached FlowMaster Rating Table , Rating Curve , and Cross-Section 

Conclusions: 
Street capacity for the project typical section varies from 6.2 cfs at 8=0 .25% to 21 .5 cfs at S=3 .0% 
while maintaining the dry lane criteria (flow depth= 0 .22 ft) 

Street capacity for the project typical section when superelevated varies from 4.64 cfs at S=0.25% to 
11 .18 cfs at S=1 45% while maintaining the dry lane criteria (flow depth= 0458 ft ) 
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RATING TABLE (Depth = 0.458 ft) 
Slope (ftfft ) Discharge Velocity (ft; Flow Area Wetted Pe1 Top Width (ft ) 

0 .0025 6.2 1 .81 34 16 .8884 16.493 
0.005 8.76 2.56 3.4 16 .8884 16.493 

0.0075 10.73 3.14 3.4 16 .8884 16493 
0 .01 12.39 3.62 3.4 16 .8884 16493 

0.0125 13.85 4.05 3.4 16 .8884 16493 
0.015 15.18 444 34 16 .8884 16493 

0 .0175 16.39 4 .79 3.4 16 .8884 16.493 
0.02 17.52 5 .12 3.4 16 .8884 16.493 

0.0225 18.59 543 3.4 16 .8884 16.493 
0.025 19.59 5 .73 3.4 16 .8884 16.493 

0.0275 20.55 6 .01 3.4 16 .8884 16.493 
0.03 21.46 6 .28 3.4 16 .8884 16.493 
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DRAINAGE CALCULATION SHEET 

Project: Ocotillo Road: Greenfield to Higley, Preliminary Engineering Scoping Report 
Project No.: 181300001 
Date: October 22, 2008 
Prepared By: CSB 

Purpose: Evaluate the minimum inlet spacing criteria using street capacity calculations for the typical 
roadway section . 
Assumptions: 
1. Right of way width 130-feet , typical street section 68-ft face-of-curb to face-of-curb 

References: 
1. Street Capacity Calculations, Stantec , 1 0/08 . 
2. Unit Roadway Peak Discharge Calculations , Stantec , 10/08. 

Methodology: 
Use the street capacity calculations (Ref . 1) in conjunction with Unit Roadway Peak Discharge 
Calculations (Ref.2) to develop a rating table of minimum inlet spacing required to maintain dry lane 
calculations. 

Criteria: 
Minimum inlet spacing to be developed to maintain dry lane criteria (Ref . 1) 

Calculations: 

Minimum Inlet Spacing= Capacity/Unit Flow Rate 

Minimum 
Slope Capacity Spacing 
[ft/ft] [cfs] [ft] 

0.0025 6 .2 539 
0 005 8 .76 762 

0.0075 10.73 933 
0.01 12.39 1077 

0.0125 13.85 1204 
O.D15 15.18 1320 

0.0175 16.39 1425 
0.02 17.52 1523 

0.0225 18 .59 1617 
0.025 19.59 1703 

0.0275 20 .55 1787 
0 .03 21 .46 1866 

Conclusions: 
Minimum spacing between inlets varies from approximately 365 feet at minimum slope analyzed to 
880 feet at the maximum slope analyzed. 
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DRAINAGE AREA RETENTION VOLUME CALCULATION SHEET 

Project: Ocotillo Road: Greenfield to Higley, Preliminary Engineering Scoping Report 
Project No.: 181300001 
Date: April 02 , 2009 
Prepared By: RMS 

Purpose: Evaluate the retention volume for project drainage areas to determine basin volume 
Assumptions: 
1. Right of way width 130-feet (65-foot half-street). 
2 . Assume desert Landscaping for weighted C calculations 

References: 
1. Public Works and Engineering Standards and Details , Article 2 , Drainage Engineering, Town of 
Gilbert , Arizona. 
2 . Hydrologic calculations-Retention Volume Analysis prepared by Stantec 
3 . Proposed Ocotillo Road profile prepared by Stantec 

Methodology: 
V ret= LxV 

V =unit volume (cubic feet /ft) 
L = Length of drainage area along proposed centerline 

Calculate weighted C (Cw) for Ocotillo Road Typical Section = 26 .98 cf/ft 

Drainage Area 1 - Begin project to EMF Bridge Crest 
Sta 25 +42 .34 to 36+82 .16 , L= 1139 .82' 
1139.82 ft x 26 .98 cf/ft = 30,752 cf 

Drainage Area 2- EMF Bridge Crest to Queen Creek Bridge Crest 
Sta 36+82 16 to 50+61 61 , L=1379 45' 
1379.45 ft x 26.98 cf/ft = 37,218 cf 

Drainage Area 3- Queen Creek Bridge Crest to West return of Banning Street 
Sta 50+61 .61 to 55+60, L=498.39' 
1379.45 ft x 26.98 cf/ft = 13,447 cf 

Drainage Area 4- Banning Street east to End of Project 
Sta 55+60 to 62+75.72 , L=715 .72' 
715 .72 ft X 26 .98 cf/ft = 19,310 cf 
Improvements limited to North Half of Roadway 
Retention Required = 19,310/2 = 9655 cf 

Conclusions: 
Project retention basins must be designed to contain the above calculated 
volumes within the criteria disclosed in Reference 1 above 
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FIRST FLUSH RETENTION VOLUME CALCULATION SHEET 

Project: Ocotillo Road : Greenfield to Higley, Preliminary Engineering Scoping Report 
Project No.: 181300001 
Date: April 02 , 2009 
Prepared By: RMS 

Purpose: Evaluate the first flush retention volume for project drainage areas to determine basin 
volumes 
Assumptions: 
1. Right of way width varies - 130-feet (65' half-street) to 80 feet (40' half-street). 
2. Weighted Runoff Coefficient= 0 83 

References: 
1. Maricopa County Drainage Policies and Standards , Section 6 .4, Stormwater Quality Standard 
6.4.1 First Flush 
2. Hydrologic calculations-Retention Volume Analysis prepared by Stantec 
3. Proposed Ocotillo Road profile prepared by Stantec 
4. Public Works and Engineering Standards and Details , Article 2 , Drainage Engineering , Town of 
Gilbert, Arizona 
5. Proposed Ocotillo Road realignment prepared by Stantec 
Methodology: 
Vtt= C(P/12)A 

Vtt = minimum first flush volume in ac-ft 
C = runoff coefficient 
P =depth of initial direct runoff considered first flush (0.5" MCDOT, 1.0" TOG ) 
A= area of project site , in acres 

1 ac-ft = 43,560 cf 

Drainage Area 1 -Begin project to EMF Bridge Crest 
Area 1 = 135,444 sf = 31 094 ac 
MCDOT First Flush Volume= 0 83(0 5/12)(3 1094) = 0 .1075 ac-ft = 4683 cf 
TOG First Flush Volume= 0.83(1 .0/ 12)(3 .1 094) = 0.2151 ac-ft = 9370 cf 

Drainage Area 2- EMF Bridge Crest to Queen Creek Bridge Crest 
Area 2 = 108,950 sf= 2.5011 ac 
MCDOT First Flush Volume = 0.83(0 .5/ 12)(2 5011 ) = 0 .0865 ac-ft = 3768 cf 
TOG First Flush Volume= 0 83(1 .0/ 12)(2 5011 ) = 0 .1730 ac-ft = 7536 cf 

Drainage Area 3 - Queen Creek Bridge Crest to West return of Banning Street 
Area 3 = 57 ,531 sf = 1.3207 ac 
MCDOT First Flush Volume= 0 83(0 5/12)(1 3207) = 0.0457 ac-ft = 1991 cf 
TOG First Flush Volume= 0 83(1 0/12)(1 3207) = 0 .0913 ac-ft = 3977 cf 

Drainage Area 4 - Banning Street east to End of Project 
Area 4 = 48 ,668 sf = 1 .1173 ac 
MC DOT First Flush Volume = 0.83(0 5/12)(1 .1173) = 0 .0386 ac-ft = 1681 cf 
TOG First Flush Volume= 0.83(1 0/ 12)(1 .1173) = 0 .0773 ac-ft = 3367 cf 

Conclusions: 
First Flush retention basins must be designed to contain the above calculated 
volumes within the criteria disclosed in Reference 4 above 
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RETENTION BASIN VOLUME CALCULATION SHEET 

Project: Ocotillo Road Greenfield to Higley, Preliminary Engineering Seeping Report 
Project No.: 181300001 
Date: April 03 , 2009 
Prepared By: RMS 

Purpose: Evaluate the retention basin volumes designed to accommodate calculated retention 
volumes for full retention and first flush retention 
Criteria: 
1. Retention Basin Depth= 2.5' 
2. Stormwater Storage depth = 2 0' 
3. Retention Basin Area not to exceed 50% of area between back of sidewalk & right-of-way 

References: 
1. Public Works and Engineering Standards and Details , Article 2 , Drainage Engineering, Town of 
Gilbert , Arizona 
2. Hydrologic calculations-Retention Volume Analysis prepared by Stantec 
3. Proposed Ocotillo Road profile prepared by Stantec 
4. Proposed Ocotillo Road realignment prepared by Stantec 

Methodology: 
Average End Area 
Vbasin= ((Ahw + Abtm)/2) X depth 

Vbasin = Retention Basin Volume in cubic feet 
Ahw =Area at High Waater Elevation 
Abtm = Area at Bottom Elevation 

Basin 1A 
Full Retention 

First Flush Retention (MCDOT) 

First Flush Retention (TOG) 

Basin 1B 
Full Retention 

First Flush Retention (MCDOT) 

First Flush Retention (TOG) 

Basin 2A 
Full Retention 

First Flush Retention (MCDOT) 

First Flush Retention (TOG) 

Atop=9893 sf , Ahw=8715 sf , Abtm=4326 sf 
Vbasin=((87 15+4326)/2) x 2 =13 ,041 cf 
Atop=2600 sf , Ahw=2112 sf , Abtm=480 sf 
Vbasin=((2112+480)/2) x 2 =2592 cf 
Atop=3800 sf , Ahw=3264 sf , Abtm=1440 sf 
Vbasin=((3264+ 1440)/2) x 2 =4704 cf 

Atop= 13,435 sf , Ahw= 11 ,852 sf , Abtm=5917 sf 
Vbasin= (( 11 ,852+5917)/2) x 2 =17,769 cf 
Atop=2600 sf , Ahw=2112 sf , Abtm=480 sf 
Vbasin= ((2112+480)/2) x 2 =2592 cf 
Atop=3800 sf , Ahw=3264 sf, Abtm=1440 sf 
Vbasin=((3264+ 1440)/2) x 2 =4704 cf 

Atop= 13,954 sf , Ahw= 12,414 sf , Abtm=6577 sf 
Vbasin=((12 ,414+6577)/2) x 2 =18,991 cf 
Atop=2306 sf , Ahw=1815 sf , Abtm=170 sf 
Vbasin=((1815+ 170)/2) x 2 = 1985 cf 
Atop=4072 sf , Ahw=33 13 sf , Abtm=599 sf 
Vbasin=((3313+599)/2) x 2 =3912 cf 
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Cultural Historical Overview 
There are five general cultural-historical periods that describe the 
prehistoric and historic occupation of the region . These include the 
Paleo-Indian , the Archaic, the Hohokam, the Protohistoric, and the 
Historic period . 

The Paleo-Indian Period: The Paleo-Indian period is generally 
viewed as that extending from first entry into North America until the 
end of the Pleistocene Epoch, approximately from 12,000 to 8,000 
years before the present. This cultural pattern focused on a hunting 
and gathering resource obtainment pattern, which included the 
exploitation of Pleistocene megafauna such as mammoth, 
mastodon, giant ground sloth, bison , and horse. No Paleo-Indian 
sites have been confirmed for the immediate vicinity of the project 
area, although evidence of the lithic technologies associated with the 
Paleo-Indian cultural traditions have been observed throughout the 
state. 

The Archaic Period: The Archaic Period includes the interval 
between the end of the Pleistocene Epoch and the emergence of the 
Hohokam cultural tradition at the beginning of the millennium, around 
A.D. 1. The Archaic people shifted their resource obtainment 
patterns from the Pleistocene megafauna to a greater reliance on the 
gathering of wild plant foods and the exploitation of smaller faunal 
assemblages. This shift is reflected in the lithic assemblage, which 
contains more ground stone tools and a diverse assortment of 
projectile points. There is no recorded evidence of Archaic sites in 
the vicinity of the Project Area . 

The Hohokam: The Hohokam is the archaeological culture that 
occupied the project area region from the end of the Archaic period 
in approximately A.D. 1 to the beginning of the Proto-Historic period 
around A.D . 1450. The Hohokam occupation is traditionally divided 
into five periods , including the Pioneer, Colonial, Sedentary, Classic, 
and Post-Classic. The Hohokam resource obtainment patterns 
included a reliance on horticultural and agricultural subsistence , 
utilizing such crops as corn , beans and squash. Traits associated 
with the Hohokam began appearing by the end of the Archaic period 
(Cable 1987), and several theories regarding the origin of the 
Hohokam have been presented , including both in situ development 
and in-migration. The transition between the Archaic and the 
Ceramic Period cultures is generally defined by the introduction of 
the Upper Sonoran Agricultural Complex (Haury, 1976; Gumerman 
and Haury, 1979; Cordell , 1984 ). This complex includes several 
attributes directly associated with the subsistence strategy, such as 
increased sedentism and an increasing reliance on plant food 
production . Other characters that are indicative of this complex 
include rectangular single-unit dwellings; cremations; and the 
appearance of red-on-buff ceramics constructed with the paddle and 
anvil technique (Haury, 1976; Gumerman and Haury, 1979). 
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Pioneer Period: This period generally exhibits sites composed of 
large square structures with slightly depressed floors and walls of 
pole and brush (Cordell, 1984 ). Later structures in the period may 
have been rectangular, with rounded corners and one or two 
entrances, but the basic architectural design remained the same until 
the Classic period (Cordell, 1984 ). Although flexed and extended 
inhumations occurred during this period , cremations were the norm, 
and were primarily secondary burials in pits or trenches, and found in 
association with crushed and burned ceramics. The overall lack of 
calcined skeletal material in these situations suggests a separate 
crematory location (Morris, 1969). The majority of ceramics were 
well made but undecorated wares, of brown to grey color with an 
occasional red slip. Late in the period decorated varieties appear 
with red-painted geometric designs on a buff background. Stone 
bowls, palettes, adzes and axes also appeared , with the occasional 
occurrence of ceramic figurines and shell articles with origins in the 
Pacific Ocean and the Gulf of California. 

Colonial Period: The Colonial period was one of both geographic 
and cultural expansion, with the appearance of novel features such 
as ball courts and platform mounds. Platform mounds appear as 
masses of caliche-capped refuse, and ball courts as large elongated 
cleared areas with expanded ends and an east-west orientation. The 
ball courts have been interpreted as anything from dance grounds, to 
wells, to ball courts of similar etiology to those found in Mesoamerica 
(Haury, 1976; Cordell , 1984 ). Cremations include both primary and 
secondary burials in both pits and trenches, with burial associations 
including ceramics, projectile points, stone vessels , slate palettes 
and stone axes (Haury, 1976; Cordell , 1984 ). 

Plain ware ceramics are the most typical form during this period, and 
vessel sizes are generally larger than those of earlier periods . 
Incising and grooving of ceramics no longer appear during this 
period , but an increase in the types of geometric designs, and bands 
with small animal motifs are evident (Haury, 1976; Cordell , 1984). 
Additional animations appear in the form of well made and intricate 
figurines, stone palettes, bowls effigies , and mosaic mirrors of fitted 
iron pyrite. These objects all testify to the higher level of 
craftsmanship evidenced during this period (Haury, 1976; Cordell , 
1984 ). 

Sedentary Period: Domestic architecture remained very similar 
throughout the Hohokam occupation , but the Sedentary period 
evidenced smaller and more oval ball courts , and remodeled or 
extended platform mounds (Haury, 1976; Cordell , 1984 ). Some 
storage vessels appear much larger, with the characteristic 
pronounced angular shoulder, less animated figures and more 
geometric designs (Haury, 1976; Cordell , 1984 ). Ceramic figurines 
appear only as heads, but with hollow bases which may have been 
fastened to bodies constructed of another material (Cordell 1984 ). 
Less diversity also appears in the assemblage of carved stone 
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bowls, palettes and the number of shell varieties utilized. An 
innovation of this period is the use of the copper bell , which may 
have been a Mesoamerican intrusive (Haury, 1976; Cordell, 1984 ). 

Classic Period: The Classic period signals a time of change for the 
Hohokam, with, among other things, an increase in aggregation into 
fewer and larger sites . Significant changes occurred which have 
been interpreted as evidence for the incursion of non-Hohokam 
peoples into the region, such as the construction of multistoried great 
houses, the introduction of polychrome ceramics, and an increase in 
the number of inhumations. Domestic structures remain primarily 
single-unit structures, but now appear to be grouped and surrounded 
by compound walls . The single-unit construction techniques changed 
to solid clay walls or those reinforced with wooden poles. Cremations 
were secondary and generally placed in jars, with inhumations being 
less associated grave goods. Luxury items also appear to decrease 
in frequency, and shell items, while frequent, less elaborate 
decoration. 

Post-Classic Period: The latter portion of the Classic period was 
initially called the Recent period (Gladwin and Gladwin, 1934; and 
Roberts , 1935), and was thought to best evidence the transition 
between the Hohokam and the Pima and Papago peoples, as 
encountered by the Spanish in the 16th century. However, recent 
research suggests significant social and economic changes occurred 
during this time. The archaeological components of this period are 
primarily defined by the Polvor6n phase (Sires, 1984, Hackbarth 
1995, Larkin and Giacobbe, 1998). 

The Protohistoric-Historic Period: The Protohistoric period (A.D. 
1450 to 1750) represents the transition from the Hohokam Post
Classic period to the Spanish mission period in Arizona and the 
Southwest. The Bachi phase has been proposed for the Picacho 
Mountains and the Middle Gila (Doyel, 1991 a, 1991 b), and phase 
diagnostics for this interval include shallow pithouses, of round 
house or ki styles; polished red ware ceramics; small village and 
rancheria settlement patterns; and a mixed subsistence base. In the 
late seventeenth century the Spanish recorded six Pima villages 
along the Middle Gila west of Casa Grande Ruins ; another village 
was located along the Santa Cruz River near Picacho Peak. The 
total population was estimated between 2,000-3,000 people, 
although the number of villages and the population estimates may be 
low (Ezell , 1983). 

Villages appear to have been self-sufficient, politically autonomous, 
and organized along the lines of patrilineal extended families , with 
each having a civil leader and possibly a shaman. The Blackwater 
phase (A.D. 1750-1870) is similar to the Bachi phase with the 
addition of wheat and other introduced elements, including 
domesticated crops; horses, cattle , and other livestock; metal 
implements; trade; and slave raiding. Settlement patterns tended 
toward nucleated villages due to pressure from the Apache (Doyel , 
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1988). Pima (Akimel O'odham) agricultural technology included 
dams, dikes, ditches, and perhaps irrigation canals, although the 
presence of canals at the time of contact remains disputed (Ezell, 
1983; Haury, 1976). The southwestern triad of corn , beans, and 
squash were cultivated, along with cotton. The Pima also depended 
on mesquite beans, cactus fruits, and other native products, and 
trade in foodstuffs was common practice (Ezell, 1983; Hackenberg , 
1983). Trade was maintained with the New Mexican Pueblos, the 
Maricopa, and other groups (Doelle, 1984; Riley, 1987). 

Several non-Piman groups were also prominent in the late 
prehistoric and historic periods. Yuman-speaking peoples occupied 
the Lower Gila. There is evidence that Yuman-Piman interaction 
began by A.D. 1000 (Doelle and Wallace, 1988; Wasley and 
Johnson, 1965). Endemic warfare , trade, shifting alliances, and 
economic competition characterized relationships among the Pima, 
Maricopa, Cocomaricopa, and Quechan peoples (Ezell, 1983), and 
the Pima and their Maricopa allies were engaged in extended 
warfare with the Apache (Ezell , 1983). 

By the 1840s the Pima were participating in cash markets to supply 
beef and wheat to non-native groups passing through the area 
(Ezell , 1983). The Mexican-American War and the subsequent 
Gadsden Purchase resulted in the American takeover of some 
Piman homelands, but no non-Pima religious or military facilities 
were constructed on the Middle Gila (Barnes, 1984; Weber, 1982). 
Thousands of non-Indians settled in southern Arizona after the 
American Civil War. By 1870 the first non-native canal was 
constructed by Jack Swilling for the Town of Phoenix (Spicer, 1962). 
Also by 1870, the waters of the Gila River were diverted by Anglo 
and Mexican farmers upriver from the new Pima Indian reservation . 
Many Pima moved to the Salt River Valley due to a lack of water. 

The Pima refer to the period between 1870-1910 as the "years of 
famine" (Ezell , 1983). Due to an absence of irrigation water, they 
began to disperse, and the locus of political power returned to the 
village level, and prolonged drought intensified these problems. 
Severe acculturative pressures were placed on the Pima that 
included changes in lifestyle , architecture, and economics, and the 
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Pima were also heavily missionized, resulting in some loss of 
language and traditional beliefs. Much of this history lies buried in 
Pi man ancestral sites. In several surveys, a minimum of 10 percent 
of hundreds of sites contained Piman components, some of which 
are thought to be Protohistoric to early contact period in age (Wilcox 
1979:94 ). New archaeological research is needed to advance our 
knowledge of issues related to the history of the region . 

The regional history of individuals of European ancestry began with 
the first mountain men and the intrusion of the earliest mining 
explorations. Mountain men entered the region in search of furs , 
especially valuable beaver pelts for the American fur trade, and their 
searches followed the local rivers including the Verde, Salt , and Gila 
all the way to the Colorado River. These individuals were followed by 
the early mineral prospectors in search of gold during the Arizona 
Gold Rush of 1858, when placer gold was discovered along the Gila 
River. 

Mining activity north of the Gila River dates from the late 1850s and 
the early 1860s, and in 1863 prospectors were searching near Tonto 
Foothills for precious metals. Their trips into the region were of short 
duration, since prolonged prospecting could mean detection by 
roving bands of hostile Yavapai or Apache. The later historic 
activities of the 1870s and 1880s are economically and socially 
linked to the vicinity of Cave Creek, rather than the vicinity of 
Scottsdale, which did not emerge until the 1930s. 

Until the end of the American Civil War, the defense of settlers and 
settlements was the responsibility of volunteer units from New 
Mexico and California . By 1863, Camp Clark was established near 
the Walker Mining District. In 1864 Camp Lincoln was established on 
the Verde River and by September 1865 seven officers and 464 men 
established Camp McDowell at a point on the Verde River. The 
presence of Camp McDowell encouraged increased activity in the 
surrounding area, and by 1867, J.Y.T. Smith was running a 
successful hay camp in the Salt River Valley and shipping the 
harvested wild hay to Camp McDowell. That same year, Jack 
Swilling , an entrepreneur of questionable character, visited Smith 
and noticed that the Salt River could be channeled to irrigate the 
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valley. The Swilling Irrigation Canal Company was established, and 
successfully channeled water through prehistoric Hohokam canals, 
in addition to constructing new canals, providing water for the 
agricultural development of the area. 

The 1880s brought changes to the existing life of the residents of the 
Salt River Valley, including a period of rapid growth and prosperity 
for civilians, and outstanding military success for American soldiers. 
Activities occurring in the area include attempts to establish 
homestead claims, and through the first decade of the twentieth 
century, after the area was put under federal ownership, homestead 
claims were filed within the project area boundaries; however, they 
were either not granted or were rescinded at a later date, likely as a 
result of the difficulty in obtaining water and maintaining the land 
improvements required for homestead status. 

The majority of the Area of Potential Effect (APE) for this project has 
been surveyed in the past for other projects. The small portion of the 
project area west of the intersection of Ocotillo Road and Greenfield 
Road has not been surveyed. Prior to cultural resource clearance, 
this area should be surveyed. 

As indicated, one site, a reach of the Roosevelt Canal [AZ 
T: 1 0:83(ASM)] is located within the APE. Modern improvements 
have caused a loss of integrity to the canal, resulting in a 
recommendation of "not eligible" for listing on the National Register 
of Historic Places. All of the other known sites located within one 
mile of the project area are beyond the area of potential effect. Once 
the area has been completely surveyed a report should be submitted 
to the State Historic Preservation Officer for concurrence . After 
concurrence is received, if cultural resources are encountered during 
project construction activities, work shall stop immediately at that 
location, a qualified archaeologist shall be contacted , and steps shall 
be taken to secure the preservation of the resources. If human 
remains are encountered during any phase of the project, all work 
must stop and John Madsen of ASM (520-621-4795) must be 
notified immediately pursuant to state law. 
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Meeting Notes 

RWCD Canal Construction 

Ocotillo Road I FILE 181300001 

Date: 

Place/Time: 

Next Meeting: 

October 21, 2008 

Conference Call/2:00 PM 

Attendees: Burt (Atweii-Hicks), Gary Brady, Walt Cooper, Stephanie Gerlach 

Absentees: 

Distribution: Ron Nadzieja, Maria Brady, Gary Brady, Craig Baize, Rob Shelley 

Item: 

Dry up 

Dry-ups are set by the District in October. They were a 
month long and start in mid-December. The District has 
added fish to the system and this may effect the dry-up 
schedule . 

Bypass Options 

They have considered both gravity and pump bypass 
systems . Burt suggested talking to Camille Smithon, 
who completed the last project that included a box 
culvert. 

Box Culvert 

The District prefers box culverts for roadway crossings 
over bridges. They use an ADOT detail with cast-in
place construction. Precast is not allowed because of 
the joints. 

Construction Observer 

Greg New is the construction observer fo r the District. 

Scope and funding 

The scope is set by the District and Atweii-Hicks 
provides costs to complete the engineering design , 
easement modifications, legal description and exhibit, 
supplemental topography and construction 
administration. The District will add an administrative 
cost to the project. 

The District typically requests that funding be provided 

Action: 

Stantec 

October 21 , 2008 
RWCD Canal Construction 
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up front. 

Plans and Specifications 

District plans and specifications are stand alone that 
can be appended to other project work. 

Survey on the Main Canal 

They may have some survey on the main canal at 100 
foot intervals. Burt needs to verify this. 

The meeting adjourned at 3:00 PM. 
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The foregoing is considered to be a true and accurate record of all items discussed . If 
any discrepancies or inconsistencies are noted , please contact the writer immediately. 

STANTEC CONSULTING INC. 

Stephanie Gerlach , PE 
Engineer, Water Resources 
stephanie.gerlach@stantec.com 
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Meeting Notes 

ST054- TOG Ocotillo Road Alignment Study- Greenfield to Higley 

Coordination Meeting With Roosevelt Water Conservation District (RWCD) 

Date: 

Place/Time: 

Next Meeting : 

Attendees: 

Absentees: 

Distribution : 

Item: 

Friday, April 10, 2009 

RWCD Headquarters, 1 0:00 am 

TBD 

Mike Leonard , Brad Strader, Stefani Stanage, RWCD 

Walt Cooper, Gary Brady, Maria Brady, Stantec 

None 

Brad Strader, Stantec attendees 

Purpose of the Ocotillo Road Alignment Study 

Gary identified that he, Walt and Maria all have about 25 years 
with Stantec and have extensive irrigation system design and 
operations background. Stantec's objective is to address 
relocation of RWCD issues within the TOG Ocotillo Road 
preliminary engineering report, while accomplishing this in the 
best possible manner that will meet the District's preferences 
and needs. 

Walt identified his position with Roosevelt Irrigation District 
(RID) and Buckeye Water Conservation and Drainage District 
(BWCDD). He discussed some of the development related 
coordination issues he has had recently and the importance of 
early coordination of projects with multiple disciplines . Mike 
identified that he thought this was important to begin the 
process early so that, in particular, the RWCD facilities can be 
addressed and relocated before the roadway improvements 
begin . All were in agreement and Maria identified that the TOG 
specifically wanted this preliminary engineering study to 
address the multitude of issues within this corridor, including 
the RWCD facilities , SRP 69KV power poles and line, and 
Flood Control District of Maricopa County (FCDMC). 

Action: 
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Other Issues Within the Ocotillo Road Realignment 
Corridor 

Maria provided an overview of the project issues, which 
included a discussion of the following: 

)- Dual quarter-comer issue within the section line 

)- Multiple parcel issue for FCDMC 

)- SRP 69 KV line 

)- Existing utilities within the corridor 

)- Chandler Heights Basin and future construction contract for 
north half of basin 

)- Relocation of RWCD facilities 

RWCD Preferences 

Mr. Leonard identified that RWCD will determine for themselves 
what facilities must ultimately be relocated for the project, and 
how these can best be addressed. However, Mr. Lenard and 
the RWCD staff identified the issues noted below as specific 
concerns in regards to the project at this preliminary stage: 

)- The project should be addressed in three separate and 
distinct phases: 1. Relocation of the 69 KV SRP power line, 
2. Relocation of the RWCD facilities, 3. Roadway and 
bridge construction . 

)- RWCD's previous experience with projects where the 
general contractor responsible for the roadway construction 
also addressed the relocation of irrigation and other utilities 
has been very poor. 

o Because these projects are funded and contracted as 
"roadway" projects, the contractor's expertise and 
priority is the construction of the roadway features. 

o Constricted work sites do not allow multiple 
subcontractors to adequately address the construction 
of several project features simultaneously. 

Ocotillo Road Alignment Study Report 
Greenfield Road to Higley Road 
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o Time constraints associated with the contract period 
have resulted in hurried and poorly constructed irrigation 
facilities. RWCD is often requested to accept the 
construction of facilities that do not meet their design 
and/or construction standards. 

> RWCD would prefer that the construction of their 
relocations be addressed as a separate contact that would 
be completed prior to the start of roadway construction. 

> To avoid significant conflicts with the construction, operation 
and maintenance of the RWCD facilities involved in this 
project, the SRP 69 KV line should be relocated prior to the 
RWCD relocations. 

o The check structure cannot be located beneath the 
overhead power lines as the use of a crane is required 
to maintain and repair the radial gates on structure. 

o The check structure may have to be relocated north of 
the power lines. 

> A pipeline bypass will be required if check structure, box 
culvert and field turnout are to be constructed 
simultaneously during a single dry-up period. The capacity 
of the bypass will be the same as required downstream at 
the Chandler Heights and Greenfield Road project. 

> A bypass would not be required if the check structure and 
box culvert were constructed during separate dry-up 
periods. 

o Construction of the check structure would be completed 
during the initial dry-up period, and the box culvert 
would be completed during the second. 

o Although not specified in the meeting, it is assumed that 
the construction the turnout would be completed along 
with the check structure. However portions of the 
turnout facility could likely be completed prior to the 
actual dry-up. 

> The box culvert required for the road crossing will be a 
modified ADOT box culvert that RWCD has used at other 
locations. 

> The O&M Road must remain accessible during construction 
operations. 

64 
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> Accessibility for RWCD operations and maintenance staff 
and equipment at the new road crossing is a primary 
concern. 

o Open site lines are necessary for RWCD's crossing of 
the roadway with slow moving large equipment. 

o Appropriate design and grading of O&M access ramps 
and equipment holding bays must be addressed. 

o The location of the check structure and turnout must 
allow for RWCD operation, maintenance and repair 
activities to be completed without traffic safety concerns. 

o "On-Demand" signalization of the O&M Road 
intersections would be desirable. 

Preliminary Engineering Report 

Gary identified that we were currently in the process of 
preparing the narrative for the preliminary engineering report. 
Stantec's objective is to put a draft section together for the 
RWCD facility relocation and submit to RWCD for comments. 
This will be accomplished within the next few weeks. 

The meeting adjourned at 11:15 am 
The foregoing is considered to be a true and accurate record of 
all items discussed. If any discrepancies or inconsistencies are 
noted, please contact the writer immediately. 

STANTEC CONSULTING INC. 

Walt Cooper. 
Associate 
walt.cooper@stantec.com 

Attachment: None 
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Walt Cooper will 
coordinate with Brad 

Strader for report 
preparation. 
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Time: 

1:30 

1:35 

1:45 

1:55 

2:10 

2:20 

2:25 

sr Stantec 

Agenda 

ST 054-Town of Gilbert Ocotillo Road Alignment Study- EMF to Higley 
Design Concept Report Alternatives Review 
Flood Control District of Maricopa County Office 

07 January 2009 

ltsm: Action: 

Introductions 

Project Summary and Significant Project Features 

• Quarter Section Monument Discrepancy 
• Existing Right of Way 

• Existing Utilities: 69 & 12kV OHE, Water, Sewer 

• Existing Roadway Improvements: Higley Road 
Intersection, Improvements Constructed by Developers 

• Existing Residential Development: Freeman Farms, 
Freeman Property, Shamrock Farms 

• FCDMC Facilities: EMF, Chandler Heights Basin, 
Queen Creek, Sonoqui Wash, Maintenance Access 

• RVv'CD Facilities: New Box Culvert, Check Structure & 
Turnout, Maintenance Access 

Preferred Horizontal and Vertical Alignment 

• Horizontal Criteria 
• Vertical Criteria 

FCDMC and Roadway Coordination Issues 
• Proposed Crossing Options for EMF, Chandler Heights 

Basin and Queen Creek Wash 
• Existing/Proposed Maintenance Access for EMF, 

Chandler Heights Basin, Queen Creek Wash 

• Chandler Heights Basin Maintenance Access Crossing 

• Chandler Heights Basin Box Culvert Sizing 

• Roadway Drainage 
• ROW Requirements 

Projected Construction Schedule 

Modifications to Existing FCDMC Plans 

Next Step 

Ocotillo Road Alignment Study Report 
Greenfield Road to Higley Road 
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Stantec 

Meeting Notes 

Ocotillo Road Bridge at EMF 

Date: 

Place/Time: 

Next Meeting: 

Attendees: 

Name 
Cathy Regester 
Bing Zhao 
Richard Waskowsky 
Maria Brady 
Gary Brady 
Craig Bolze 
Rob Shelley 
Ron Nadzieja 
John Stock 
Jeff Riddle 
She I by Brown 
Michael Jones 
Mike C. Ramirez 
Lisa Amos 

Attachments: 

Absentees: 

Distribution: 

7 January 2009 

Flood Control District of Maricopa County 

None Scheduled 

See list below 

Company 
FCDMC 
FCDMC 
FCDMC 
Stantec 
Stantec 
Stantec 
Stantec 
Town of Gilbert 
FCDMC 
FCDMC 
FCDMC 
FCDMC 
FCDMC 
FCDMC 

Phone 
602.506.4001 
602.506.3293 
602.506.4113 
602.438.2200 
602.438.2200 
602.438.2200 
602.438.2200 
480.503.6179 
602.506.5460 
602.506.4602 
602.506.4583 
602.506.4718 
602.506.2975 
602.506.4747 

Email 
cwr@mail .maricopa.gov 
biz@mail.maricopa.gov 
rmw@mail.maricopa.gov 
Maria.brady@stantec.com 
Gary .brady@stantec.com 
Craig.bolze@stantec.com 
Rob.shelley@stantec.com 
ronn@ci .g ilbert.az.us 
jrs@mail.maricopa.gov 
jrr@mail.maricopa.gov 
sjb@mail.maricopa.gov 
Michaeljones@mail.maricopa.gov 
mcr@mail.maricopa.gov 
lla@mail.maricopa.gov 

Ocotillo Rd Bridge at EMF - Sign-in Sheet 

Agenda: ST 054- Town of Gilbert Ocotillo Road Alignment Study
EMF to Higley Design Concept Report Alternative Review 

None 

The meeting began with Stantec providing an overview of the project corridor and significant 
project elements such as current land use within and adjacent to the project corridor, 
landownership, existing utilities, existing roadway improvements and FCDMC facilities, both 
existing and proposed. 

Stantec then provided an overview of the roadway alignment alternatives evaluated as part of the 
project and presented the preferred horizontal and vertical alignment The group discussed the 
alignment and affects on utilities, FCDMC structures, bridged crossings of the EMF and Queen 
Creek, existing and proposed right of way, roadway and regional drainage, as well as proposed 
future improvements for Chandler Heights Basin. 
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A round-table dlecuaelon of the varioL.~B elementa and Information surrounding the project wae 
held. Bridge clearance criteria were dlecussed. FCDMC expl'8888d their desire to maintain 13-
faet, six-Inches aa a minimum bridge clearance from the baae of the channel. The criteria uaad In 
developing the conceptual alignment maintained a 12-feet minimum clearance. FCDMC 
Indicated that specific design and technical lssuea such as these would need to be addrasaed by 
Scott Vogel (Branch Manager, Dellgn - 602.506.4771) who was not In attendance at the 
meeting. Shelby Brown expreeeed her wllllngneaa to aaalst In scheduling a follow-up meeting 
with Mr. Vogel. The group discussed the proposed project schedule for Chandler Heights Basin 
construction. Shelby Brown said that construction of the remaining Chandler Heights Basin is not 
in the budget for next year. 

John Stock discussed the seciion comer discrepancy that exists on FCDMC property near the 
EMF and expressed his understanding that the discrepancy Is a slgnmcant Impairment to 
accurately describing right of way and parcels. He would like a follow-up meeting with Ken Green 
(FCDMC Chief Surveyor, not present} and Jeny Chamberlin (Stantec Survey and Geomatics 
Principal, not present) to discuss the discrepancy and potential Impacts to this project. Mr. stock 
also said that Mr. Green will be the primary survey contact for FCDMC. 

Bing Zhao discussed the importance of scour analysis during the design phase and agreed to 
transmit supporting information and guidelines to Stantec following the meeting via a-mail. He 
also mentioned that FCDMC is considering construction of a low-flow channel the length of the 
EMF. 

FCDMC discussed the need for Identifying appropriate locations for staging equipment during 
construction and to identify needed temporary construction easements during the design phase. 

Summary of Technical Issues: 

1. Verify Design Q for EMF as part of the report documentation for use In the design phase. 
There are a variety of design Qs that have been established for EMF and FCDMC is 
concerned that the correct Q be used in the go forward program. 

2. At least 2' of clearance between low cord of bridge and water surface is required in the EMF 
and Queen Creek Wash. Use the NRCS criteria for freeboard requirements of the EMF 
bridge. 

3. FCDMC preference for bridge equipment clearance is 13'-6• equipment clearance on bridge 
rather than 12'-0". Lower clearance may be acceptable upon review. 

4. Scott is the project manager for the Chandler Heights Basin project and his input regarding 
project requirements and some of the Impacts to the FCDMC facilities Is required. In 
particular, he needs to be involved in the requirements for maintenance a-ossings in the 
retention basin and above the retention basin around the full perimeter of the Chandler 
Heights Basin. Scott Vogel phone number is 602-506-4771. 

5. FCDMC would like Ken Green (FCDMC survey manager) to meet with Stantec survey 
manager (Jeny Chamber1in) to discuss how the two quarter-comers will be addressed for 
right-of-way between the EMF and Higley Road. 

C>J.~ Stantec 
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8. FCDMC preference Ia that any title laeuea that might come out of this preliminary engineering 
report or the Ocotillo Road project be add reseed and corracted now prior to construction. 

7. FCOMC will require this project to provide full retention for roadway runoff. 

8. Look at vortex separators on the ADEQ website for bleed-orr consideration. 

9. Make sure that there Is consideration of a contractor staging area when oonsldering the 
Impacts of temporary construction aaaament raquestad of FCOMC. 

The meeting adjourned at 2:30p.m. 

The foregoing is considered to be a true and accurate record of all items discussed. If any 
discrepancies or inconsistencies are noted, please contact the writer immediately. 

STANTEC CONSULTING INC. 

F-5 



Stantec 

~rB Stantec 

Meeting Notes 

Ocotillo Road Bridge at EMF 

Date: 

Place/Time: 

Next Meeting: 

Attendees: 

Name 
Cathy Regester 
Stephanie Gerlach 
Gary Brady 
Craig Bolze 
Rob Shelley 
Ron Nadzieja 
Scott Vogel 
Don Rerick 
Shelby Brown 
Mike Jones 
Lisa Amos 

Attachments: 

Absentees: 

Distribution: 

February 19, 2009 

Flood Control District of Maricopa County 

February 24 at 1 pm with Ken Green, FCDMC survey, and Jerry 
Chamberlin, Stantec survey 

See list below 

Company 
FCDMC 
Stantec 
Stantec 
Stan tee 
Stan tee 
Town of Gilbert 
FCDMC 
FCDMC 
FCDMC 
FCDMC 
FCDMC 

Phone 
602.506.4001 
602.438.2200 
602.438.2200 
602.438.2200 
602.438.2200 
480.503.6179 
602.506.4771 
602.506.4878 
602.506.4583 
602.506.4718 
602.506.4747 

Ocotillo Rd Bridge at EMF - Sign-in Sheet 

None 

Shelby Brown - FCDMC 

Ron Nadzieja- Town of Gilbert 

Email 
cwr@mail .maricopa.gov 
Stephanie.gerlach@stantec.com 
Gary. brady@stantec.com 
Craig.bolze@stantec.com 
Rob.shelley@stantec.com 
ronn@ci.gilbert.az.us 
csv@mail.maricopa.gov 
djr@mail.maricopa.gov 
sjb@mail .maricopa .gov 
michaeljones@mail.maricopa.gov 
lla@mail.maricopa.gov 

Maria Brady, Gary Brady, Craig Baize, Rob Shelley - Stantec 

The meeting began with Gary Brady and Ron Nadzieja providing an overview of the project 
status and purpose of the meeting. Craig Bolze provided an exhibit and provided an 
overview of the corridor and significant project elements such as current land use within and 
adjacent to the project corridor, landownership, existing utilities, existing roadway 
improvements and FCDMC facilities, both existing and proposed. 

Stantec than provided an overview of the roadway alignment altematives evaluated as part 
of the project and presented the preferred horizontal and vertical alignment. The group 
discussed the alignment and affects on utilities, FCDMC structures, bridged crossings of the 
EMF and Queen Creek, existing and proposed right of way, roadway and regional drainage, 
as well as proposed future improvements for Chandler Heights Basin . 

The meeting then proceeded to a round-table discussion of the various elements and 
information surrounding the project. Bridge clearance criteria were discussed. As in the 
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previous meeting FCDMC again expressed their desire to maintain 13-feet, six-inches as a 
minimum bridge clearance from the base of both the EMF and Queen Creek channels. The 
criteria used in developing the conceptual alignment was to maintain 12-feet as a minimum 
clearance. 

Don Rerick. said that the planned improvement for the upstream Chandler Heights Basin is 
presently programmed to begin construction in the 2011-2012 fiscal year but that the amount 
programmed may not be sufficient to construct all of the improvements associated with the 
basin. Ron Nadzieja reported that the Town of Gilbert is likely at least 5-years away from 
constructing the roadway and has presently placed all planned construction for project 
currently in the design phase on-hold. Don Rarick conveyed that if the roadway is 
constructed prior to the basin that they would lik.e to see all basin modifications from the 
roadway south completed with the roadway improvements so that future basin construction 
would not need to tak.e place south of the roadway, obviating the need for cross-roadway 
construction activities. 

Operations and maintenance of FCDMC facilities and maintaining access from Ocotillo Road 
will be a top consideration of FCDMC. Shelby Brown will ask the FCDMC operations and 
maintenance group to review the conceptual alignment and offer comments. 

Discussed the criteria used to size the box culvert for the Chandler Heights basin . The box 
is sized for the maximum discharge entering the basin and a maximum velocity of 7 ft/sec. 
Long term plans for the basin include a recreational trail. Discussed splitting the box culvert, 
one set of cells for the invert of the basin and one set of cells raised for O&M access. 

The group discussed the issue of pavement drainage and some of the complications 
associated with the use of basins for retention of pavement drainage with in the footprint of 
the Chandler Heights Basin. Mike Jones pointed out that some separator units are being 
used on other crossings of the EMF and might be suitable for this application. He referred 
any further discussion on their possible use to Matt Oller of FCDMC (Water Quality). 

As part of the discussion of existing utilities the group reviewed the impact of the preferred 
alignment on the existing 69kV utility poles and their location with respect to easements and 
right of way presently existing . Don Rarick pointed out that the future improvements for 
Chandler Heights Basin were considered in the poles' current location and that the basin 
improvements would need to be taken into account in any future relocation of the poles. The 
group discussed existing easements and right of way for the OHE and the position of the 
poles with respect to them. Lisa Amos is to research the status of easements for these 
poles. Stantec to provide 69 kV easement document and surveyed pole locations to Lisa 
and cc Shelby. 

The group also reviewed conceptual right of way needs for the preferred alignment as well 
as temporary construction easements. Lisa Amos pointed out that it would be prudent to 
obtain TCEs encompassing access ramps into both Queen Creek and the EMF for the 
purpose of construction the bridges as these will likely need to be utilized during 
construction. 

FCDMC reported that a low-flow channel is planned for the EMF beginning at the 
approximate location of the Ocotillo Road alignment. If we have preliminary pier locations 
FCDMC will use those to assist in locating the channel to minimize the potential for 
relocation when the bridge is constructed. The proposed channel is anticipated to be 
trapezoidal in section and concrete lined. The likely alignment will be along the east toe of 
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the EMF. Stantec to provide preliminary locations of the EMF bridge piers so the low flow 
channel can be place around them. 

The group discussed the possible need for modification of the existing Chandler Heights 
improvement plans as a result of Ocotillo Road improvements. The group concurred that the 
plans will need to be modified to accommodate the roadway and the impact of the roadway 
improvements on the capacity of the basin will need to be documented and reviewed with 
respect to the capacity and operation of the basin. Don Rerick conveyed that the alignment 
is workable with the understanding that considerations for Chandler Heights Basin need to 
be accommodated in the design of the roadway. 

A draft engineering report will be submitted in the next 30 days. Ron said to distribute 
copies to the FCDMC to their review. Shelby said to send them to her and she will distribute 
to the correct people. 

The meeting adjourned at approximately 3:00p.m. 

The foregoing is considered to be a true and accurate record of all items discussed. If 
any discrepancies or inconsistencies are noted, please contact the writer immediately. 

STANTEC CONSULTING INC. 

~[8 Stantec 
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Meeting Notes 

Ocotillo Road Bridge at EMF 

Date: February 24, 2009 

Place/Time: Flood Control District of Maricopa County/1 :00 pm 

None Next Meeting: 

Attendees: 

Attachments: 

Absentees: 

Distribution: 

See attached 

Ocotillo Rd Bridge at EMF - Sign-in Sheet 

None 

Shelby Brown - FCDMC 

Ron Nadzieja- Town of Gilbert 

Maria Brady, Gary Brady, Craig Bolze, Rob Shelley- Stantec 

The meeting began with Maria Brady and Ron Nadzieja providing an overview of the project 
status and purpose of the meeting. The purpose of the meeting was the following: 

1. Discuss quarter section monument error 

2. The description for the RWCD main canal centerline is different than the actual 
centerline alignment. 

3. The actual location of the power poles do not lay within the easement as described 
in a document given to Stantec by SRP. 

Quarter Section Monument Error 

There are two quarter section monuments in the field approximately 40 feet apart. TOG 
would like to obtain an easement for Ocotillo Road from the FCDMC over EMF, Queen 
Creek Wash and Chandler Heights basin. There are 7 to 9 parcels that will be affected by 
the roadway. It is unknown if they are contiguous; however, preliminary review by Stantec 
suggests that the properties are contiguous. Three options for the easement acquisition 
were discussed in the meeting: 

1. Write a strip easement over the parcels - It is unknown whether a strip easement is 
acceptable. Ron said he would check with his legal department to obtain a legal 
opinion about strip easements in Arizona. Stantec will also check with Arizona 
Board of Technical Registration (BTOR) regarding their stance on strip easements. 
John Stock suggested talking to Stuart Lane at BTOR. 

2. If a strip easement is not acceptable, then the FCDMC could convey all parcels to a 
straw man, and then convey the properties back to the FCDMC as just one parcel. 
Then the roadway easement could be written for this parcel. 

3. If this is not acceptable, then a roadway easement could be written for each parcel. 
Each parcel would have to be surveyed and verified that they are contiguous. 

Ocotillo Road Alignment Study Report 
Greenfield Road to Higley Road 

Town of Gilbert Project No. ST054 

Ocotillo Road Bridge at EMF 

Page 2of2 

RWCD Main Canal 

John identified the RWCD main canal is a monument and therefore the existing ditch 
centerline should be used as the monument to establish the 40-foot easement on either side 
of the existing ditch centerline. He also mentioned that he completed a survey in the area of 
Ocotillo Road and would send this to us. 

SRP Easement 

SRP recently relocated the power poles to correct previous easement issues (circa 2004). 
Therefore, documentation provided by SRP may have been superseded. Lisa will check the 
FCDMC records to see if they have a more recent version of the easement exists. 

The meeting adjourned at approximately 2:00 p.m. 

The foregoing is considered to be a true and accurate record of all items discussed. If 
any discrepancies or inconsistencies are noted, please contact the writer immediately. 

ST ANTEC CONSULTING INC. 

F-8 



FCDMC Correspondence 
From: Shelby Brown- FCDX [sjb@mail.maricopa.gov] 
Sent: Thursday, February 04, 2010 3:41 PM 
To: Brady, Maria 
Cc: Scott Vogel - FCDX; Don Rerick- FCDX; Jeff Riddle - FCDX 
Subject: FW: Ocotillo Road and Chandler Heights Basin Construction Coordination 
Attachments: Ocotillo Road Crossing lssues.docx 

Good afternoon. Attached is the response received from Scott Vogel in connection with your e-mail of 
January 26, 2010. 

As always, please let me know if you have any questions. 

Shelby Brown, CFM 

From: Scott Vogel- FCDX 
Sent: Wednesday, February 03, 2010 3:30 PM 
To: Shelby Brown- FCDX 
Cc: Don Rerick- FCDX; Jeff Riddle- FCDX; Felicia Terry- FCDX 
Subject: RE: Ocotillo Road and Chandler Heights Basin Construction Coordination 

FCD has and will continue to coordinate with the Town of Gilbert regarding the construction of the Chandler 
Heights Basin and Ocotillo Road improvements. Regarding the draft letter, FCD staff cannot commit to 
entering an IGA with the Town. This is a Board of Directors action . In addition , specifying exactly how the 
basin-first or roadway-first scenarios will play out is not something we should commit to at this time. 

In an effort to help identify items that should be addressed as part of the design, rights-of-way and 
construction process, I have attached a Word document with a few issues that I see may be included in 
those discussions. If the Town would like to work towards an understanding as to the issues that may be 
involved in this coordination , this document is a start. These issues can be addressed now, or as the 
projects get closer to construction . 

Thanks, Scott 

From: Shelby Brown - FCDX 
Sent: Wednesday, January 27, 2010 8:48AM 
To: Scott Vogel - FCDX; Felicia Terry - FCDX 
Cc: Don Rerick - FCDX; Jeff Riddle - FCDX 
Subject: FW: Ocotillo Road and Chandler Heights Basin Construction Coordination 

Please see the attached information that came from Maria Brady of Stantec. Although this will eventually 
become a right-of-way permit, as Project Managers in this area , I believe that your comments sooner rather 
than later will be beneficial. 

As far as a formal response, it may be more appropriate to come from you ; however, I would appreciate a 
copy of the response. 

As always, please let me know if you have any questions. 

Thanks! 

~ Stantec 

Ocotillo Road Alignment Study Report 
Greenfield Road to Higley Road 

Town of Gilbert Project No. ST054 

From: Brady, Maria [mailto:maria .brady@stantec.com] 
Sent: Tuesday, January 26, 2010 4:37PM 

To: Shelby Brown - FCDX 
Cc: Brady, Gary; Woodroffe, Neil 
Subject: Ocotillo Road and Chandler Heights Basin Construction Coordination 

Shelby, 
As you know, FCDMC has completed design plans for the Chandler Heights Basin . Further, the Town of 
Gilbert (TOG) has spent some time preparing a Preliminary Engineering Assessment that would require 
modification of the design plans prior to construction of the Chandler Heights Basin. We have completed 
our report and need to finalize the last chapter that addresses construction schedule and coordination of 
that schedule with FCDMC. 

Attached is the text for Chapter 11 in our report. As you will find , in the opening paragraphs of Chapter 11 , 
we note that FCDMC and TOG have coordinated on this project to prepare a Preliminary Engineering 
Assessment for the Ocotillo Road alignment and design across Queen Creek Wash , the future Chandler 
Heights Basin and the EMF between Higley and Greenfield Roads. The text further describes how the two 
entities (FCDMC and TOG) might work together when construction proceeds for the Chandler Heights 
Basin or for the roadway. 

At your recommendation, I have included a reference to a letter from FCDMC to TOG that acknowledges 
this coordination and the desire of TOG to modify the current design plans for the completion of Chandler 
Heights Basin . Attached is a draft letter that could be used if your people are comfortable with the 
language. In this way both entities, FCDMC through the letter and TOG through the Preliminary 
Engineering Assessment, would both acknowledge the desire to work together at a future date when either 
party desires to move forward with construction in the Ocotillo Road alignment at the Chandler Heights 
Basin . 

Please review this information, tell me if it is adequate for your staff to review (you had suggested Scott 
Vogel or Don Rerick) , and if this is still an acceptable method of acknowledging the future working 
arrangement between FCDMC and TOG. If you would like a full copy of the draft report, please let me 
know and I will send over copies to you. 
Thanks for your time. 

Maria J. Brady, PE 
Environmental Infrastructure Practice Leader 
Stantec 
Ph : (602) 438-2200 Ext. 4689 
Fx: (602) 431-9562 
Cell : (602) 363-5763 
maria .brady@stantec.com 

stantec.com 

The content of this email is the confidential property of Stantec and should not be copied , modified , retransmitted , or used for any 
purpose except with Stantec's written authorization . If you are not the intended recipient, please delete all copies and notify us 
immediately. 

: Please consider the environment before printing this email. 
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Attachment from Scott Vogel 2/3/2010 email 

Ocotillo Road Crossing 

2/3/10 

Some of the issues to be addressed prior to construction of the Ocotillo Road Crossing of the Chandler 
Heights Basin : 

1. Confirmation is needed that the basin volume occupied by the prism of the roadway does not 
adversely affect the design (or volume is otherwise replaced in the basin). 

2. The proposed roadway culvert needs to be large enough to allow the basin to function as designed . 
For example, the culvert needs to allow peak weir flow to occur, without the WSEL in the basin 
causing backwater problems for the weir flow. 

3. Is there an existing roadway easement in place that is adequate for the proposed Ocotillo Road? 
Should an easement be required for the entire roadway prism (to where the toe of slope hits the 
basin invert)? 

4. Basin access needs to be maintained. In addition to drive approaches that allow Ocotillo Road to 
be crossed at the west and east sides of the basin, it may be necessary to ramp all weather 
maintenance roads into the basin and under the proposed culvert. 

5. If the Ocotillo Road Crossing were made prior to basin excavation , the limits of construction would 
need to be agreed upon (i.e., would the road project construct the entire roadway prism?, with the 
excavation north of the roadway drained through the culvert?) . 

6. At some point, concept plans should be developed to show how the roadway crosses the basin , 
how the roadway prism slopes tie into the basin slopes, etc. 

~~ Stantec 

Ocotillo Road Alignment Study Report 
Greenfield Road to Higley Road 

Town of Gilbert Project No. ST054 
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