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I
Design Report

1.0 INTRODUCTION

WT FRS 4 OUTLET FACILITY

1.2 Location of Project

The FRS 4 Facility Outlet project is being lead by the Flood Control District of Maricopa

County (FCDMC) in both design and construction. Stakeholders include the Roosevelt

Irrigation District due to the crossing of the RID Canal at the VanBuren Street crossing,

the City of Goodyear, the Town ofBuckeye, and MCDOT.

The FRS 4 Facility Outlet project area is located within the Town of Buckeye and City of

Goodyear area, and encompasses Sections 2 through 5 and Sections 8 through 11 of

Township IN, Range 2W of the Gila and Salt River Base Line and Meridian, Maricopa

County. The FRS 4 Facility Outlet alignment is situated within Van Buren Street

beginning at the upstream FRS 4 Facility located west of Jackrabbit Trail continuing to

the east tying into the downstream Loop 303 Drainage Channel which is just west of

Cotton Lane the proposed Loop 303 freeway.

The purpose of the White Tanks FRS 4 Outlet Facility project is to provide a dedicated

outlet for the White Tanks FRS 4 Facility in order to meet the Natural Resources

Conservation Service (NRCS) required post event 10 day drawdown of the FRS 4

Facility. The dedicated outlet will connect to the upstream FRS 4 Facility and tie-in to

the downstream Loop 303 drainage channel which ultimately drains to the Gila River.

Both the upstream FRS 4 Facility Rehabilitation and the downstream Loop 303 Drainage

Channel projects are currently in design.

March 20111

1.1 Purpose

O\OLSSON
AS SOCIAT ES

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



- - - - - ------ --------i

E lndI8n Sc:flooI Rei
Pom

Pa

ee.....Rd

ESouf*lI ....

®

CIII,
Ie

o

I z ~
~ ~ ~
~ Ie Ie

Phoenix

en

i
r

P..-..o

W 0ur"IIP /we

!Jl Nor1h ...fountatn
./I -Pr~

•b10ll
it\dusttl81

e

W8aMllMReI

CIl

~
f

i
I

P

WOobbhRd

HNIY'S
DuICtltown

z..
It
A

f

(II

~

"f

z
(II

i
1

-W
W II8n ken S-

f

E
ouotaln

~

e
'"••.. Or !

lP
GO.,

Glendale

(II.,

W SouIlem,.". - ~ South
V,

e...,
f W

1
Peoria

AnzOlla R.,ntn
HomH Glrelens

tID
WNQIthem

W8eMtrMRd R

CIl
c
i
f

@D

l/I

~r

CashIOn

Gletdale f
MunlC:ipal

Airport

Glen8rm
Farms

u~llclpir\(

$

Del OKte

-" - "'d,T-U? Tolleson

Youll9tOWl'l

:Ill
Q

zI BurnSle.Cl

f W Not1hem /we

•Estrella~ounulln
R~ionallP.art<.

z
lftchfl~ !if

P.rtt !

+
LukeAFB

Goodyear

AV9ndaie

. +.
Phoeni

Goodyear
Airpo

~

z

i

Rei

Palm Val

5

I
u
(J)

Estrella
IOUntaln
R.ndl

Pt1lsa4a

W

rn,
•...
~

®
Russell
Rancn z

0
z ,
0

i ~
:Ill
A @)

'101 Rei

l\rella

lIP' as

W~8ucUyeR4

en Las 8nsas

~ W8I~Rd ~a~

:Ill
A

IISI
II

son
es

•Wh..!l!~iT~nk
Mountai!!.

Regiona(Part<. _ SonOlan
RICkie EmlH

SonOl.n
"Sla

PROJECT AREA

FLOOD CONTllOL DIST1lICT
or MAlUCOPA COVNTY

PC) PItOJ. MO. .,0CD2t

PROJECT VICINITY MAP

WT FRS 4 FACILITY OUTLET
i

NTS

~ :::"--
\J "OLSSON :-:.~":

.I'OCIAT" 'M -.N...,

Figure

1



II
a

N
00'"1

~

II
I

Iii
;~iu
II

.!

z:

I
o
~

"'~
~:

I
6

I
~
.
~
~

II
E-4

I
~

~
~~0

I
~

~
E=:-< =3

I
g

u<
~

~

~
~

I
E-4

(
/)

-
~

(/)
~E-4

II
~

III
h~~

~

I
81:
~~I

I
(g



Stonnwater from the White Tanks watershed sheet flows in a southeast direction,

originating from the White Tanks Mountains and continuing south until it reaches the

Gila River. The topography within the project area slopes to the southeast at 0.35%. A

floodplain classified as a Zone "AR" exists upstream of the RID Canal. A pending

floodplain is in the area of the northeast and southeast corner of Perryville Road and Van

Buren Street. Areas north of the Zone "AR" designation are designated shaded Zone

"X", which corresponds to areas outside the lOa-year floodplains or areas of lOa-year

sheet flow flooding where average depths are less than 1 foot. A FIRM map showing the

existing floodplain of the project area is provided in Figure 3.
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1.4.1 Basis of Hydrology

1.5 Design Criteria

The basis of design for this project is the White Tanks FRS 4 Outlet Final Design

Concept Report (Olsson Associates, 2010). This report evaluated eight design alignment

alternatives to provide a dedicated outlet for the WT FRS 4, and recommended Design

Alternative No.6 as the preferred alternative.

The proposed drainage facilities for the FRS 4 Outlet Facility is located within three

jurisdictional areas: Town of Buckeye, City of Goodyear, and Maricopa County. The

design will adhere to meet the standards and guidelines set forth in the FCDMC's

Drainage Design Manual, Volume 1 (Hydrology), and Volume 2 (Hydraulics). The

following summarizes the design criteria for the project:

March 2011
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The hydraulic grade line (HGL) will be at least 1 foot below the ground or rim
elevation for any manholes for the 300 cfs design flow.

The minimum velocity in the storm drain pipe will be 5 ftlsec and the maximum
velocity will be 15 ftlsec.

1.4 Basis of Design

The basis of hydrology for this project was detennined from the upstream FRS 4 Dam

Rehabilitation project. Wood Patel is currently working on phase 2 which includes

design of a dual outlet structure at the FRS 4 Facility. The design flow for the FRS 4

Facility Outlet was based on the Natural Resources Conservation Service which requires

the post event drawdown of the FRS 4 Facility to occur within ten days. The total design

flow as defined by the upstream FRS 4 Facility project is 300 cfs. No additional offsite

hydrology was or will be done by this project.

•

•
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2.2 Datum

Control point: 4ACI

The ground survey performed for this project was performed by Wood Patel Engineering.

The vertical datum for this Survey is based on NGS monument F 520, southeast ofMC

85 near a high line tower, having an elevation of 894.82, NGS NAVD 88 Datum.

March 2011
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PID: AJ3819
Latitude: 33°22'53.60485"N
Longitude: 112°23'01.77450"W
Ellipsoid Height: 252.240 (M)
Description: Survey disk set in rock outcrop

Projection: Arizona Central Zone, NAD 83, (Epoch 2007)
Datum: GRS-80
Units: International Feet
Geoid Model: Geoid 09

Aerial mapping and topographic ground survey work was performed for the project area,

which included approximately 3.5 miles from the FRS 4 Facility (appoximately 2,200ft

west of the Jackrabbit Trail and Van Buren Street intersection) a 450 ft wide swath

encompassing 225 ft along each side of the Van Buren Street monument line. Existing

surface utilities were located. Control elevations were established in the field areas to

create contours or spot elevations, including ground elevations, grade breaks, curbs

and/or edge of pavement elevations. Surface features such as structures and trees were

identified and located. Survey data is provided in Appendix B.

Modified to ground at (grid) N: 0, E: 0, using a scale factor of 1.00016 per Arizona

Department ofTransportation parameters.

Horizontal adjustment: None

Horizontal rotation: None

A S soc I ArES
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The FRS 4 Facility Rehabilitation project is currently in design of a dual outlet riser

system which is required to meet the NRCS design parameters. A 300 cfs design flow

has been defined by the upstream FRS 4 Facility Rehabilitation Riser design in order to

achieve the NRCS 10 day drawdown requirements for the FRS 4 facility. Fifteen inch

diameter stub out pipes with plugs, with one every 900 ft. (nominal spacing), will be

provided by this project for its full length. This is a provision for possible future

connections for on-site (only) drainage of street improvements to Van Buren Street. No

other future storm drain tie-ins will be allowed.
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4.1 Outlet Design

The hydraulic analysis follows procedures described in Section 3.3 of Flood Control

District's Drainage Design Manual, Volume 2, Hydraulics.

RID Canal:

As the hydraulic modeling developed it was determined that a 66-inch equivalent

elliptical pipe (53"x83" with 7-inch wall thickness) allows for 12-inches of

separation between the bottom ofa 6-inch canal liner and the top of elliptical pipe.

4.1.1 ProfIle Constraints

There are three constraint areas along the FRS 4 Outfall Alignment:

• Jackrabbit Trail Intersection

• RID Canal

• City ofGoodyear Sanitary Sewer Lines

Jackrabbit Trail Intersection:

There are several existing utilities within the intersection of Jackrabbit Trail and

VanBuren Street. Utilities include:

• Town ofBuckeye 15-inch VCP Sanitary Sewer

• Southwest Gas - 12-inch High Pressure Gas Line

• Southwest Gas - 4-inch PE Natural Gas Line

• Qwest - Local Telephone Network

• Cox Communications - Fiber Optic

• AZ Water Company - 12-inch DIP Water Main

Adding a drop structure prior to Jackrabbit Trail and dropping the outlet 2 ft below

the existing Town of Buckeye 15-inch sanitary sewer avoids utility relocations

with both SWG gas lines, Cox Fiber Optic, and AZ Water Company water main.

March 2011
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Final Iteration

4.2 Hydraulic Model

The storm drain system was modeled using Bentley's StormCAD program. Curves were

used in the storm drains to minimize loss at deflection points. Losses at manholes and

junctions were determined using the procedures in the District's Drainage Design

Manual, Hydraulics. The FRS 4 Facility Outlet model's tail water elevation of 987.00 at

After several iterations of the hydraulic model the team looked at utilizing an elliptical

pipe in lieu of an 8'x5' concrete box at the RID canal crossing. The final model also

involves an 84-inch pipe with a drop structure prior to the Jackrabbit Trail intersection to

avoid 5 utilities. From the drop structure at Jackrabbit Trail the outlet transitions to a 78

inch circular pipe continuing for 3,000 ft and then upsizing to an 84-inch and 90-inch

circular pipe prior to the RID canal crossing. An elliptical pipe crosses the RID Canal

and utilizes two I' wide transition plates for the transition between the 90-inch circular

pipe and the 53 "x83" elliptical pipe. The 90-inch circular pipe continues downstream to

the Loop 303 drainage channel tie-in just before Cotton Lane.

March 2011
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City of Goodyear Sanitary Sewer Lines:

The constraint on the vertical alignment is a series of City of Goodyear sanitary

sewer crossings within Van Buren Street. An existing 12-inch sanitary sewer line

approximately 900ft east of Citrus Road crosses Van Buren Street and forces the

outlet pipe to run at a minimum 0.01 % slope from the RID canal to 173rd Avenue.

The existing 12-inch sanitary sewer line is a deep line which has a slope of 0.02%

and conveys sewage flow to the south and then to the east along VanBuren Street.

Unfortunately there is no opportunity to drop the sanitary sewer line down to

provide an increase separation between the sanitary sewer and the outlet pipe. An

option of penetrating the outlet with a sanitary sewer line encasement through the

interior of the outlet pipe is a costly, last resort type of action. The tie-in outlet

with the Loop 303 outfall channel is 981.00.

.... S 5 OCI AT es
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4.3 Velocity in Storm Drain

the Loop 303 drainage channel tie-in was provided by Wood Patel. The StonnCAD

outputs are provided in Appendix A.

The hydraulic design has been done to detennine the smallest pipes that will work from a

hydraulic perspective. Additionally, the velocities above are for pipe full conditions

where the downstream HGL dictates flow capacity. The VA meeting has been scheduled

for the week of April 4th, 2011.

March 2011
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Ipe e oClties
Pipe Size Area V (Q=300 cfs)
(inches) (ft3) (ftls)

78 33.2 9.0
84 38.5 7.8
90 44.2 6.8

53x83 24.8 12.1

The FCDMC standards specify 15 ft/s as the maximum allowable velocity in stonn

drains. Table 1 below lists the velocity within the stonn drains for various pipe sizes and

flow values flowing under pressure condition:

Table 1
p. V I ..

Design Report
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62 degree bend at station 103+45.99
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73 degree bend at station 102+85.52
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5.0 GEOTECHNICAL INVESTIGATION

A copy of the Geotechnical Investigation Report by Ninyo & Moore can be found in

Appendix D of this report.

Section 9.1.8 in the Geotechnical Investigation Report in Appendix D of this Design Report
provides further information regarding the fill placement and compaction requirements.

O\OLSSON

Bearing Pressure Calculations

The following calculations provides the bearing pressure calculations at the 73 degree bend at
station 102+85.52 and the 62 degree bend at station 103+45.99.
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Soil Pressure

A conservative soil bearing capacity for undisturbed native soil is 3,000 1b/ftI\2. Therefore, as

long as the pipe is placed with a well compacted backfill all the way to undisturbed soil, no

special joints or reinforcing should be required. The soil opposing the pipe is approximately

4,700 lbs of force is 56 sf (7' high by 8'long), and with 3,000 lb/sfbearing capacity, it has a

capacity of approximately 162,000 pounds.
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The White Tanks FRS 4 Facility Outlet project utilized the following steps to acquire

utility mapping and as-built plan information.

1. Bluestake Design Ticket Request for the FRS 4 Facility Outlet project area.

2. Identification of Utility Company, type of utility, and contact with phone number.

3. Send out Utility Mapping / Conflict Requests to obtain mapping / as-built plans.

4. Collection of Utility Mapping from Utility companies.

5. Meetings with Roosevelt Irrigation District, Town ofBuckeye, W.e. Scoutten, and

City of Goodyear to acquire as-built plans.

6. Utility Potholing - Ten potholes were completed during the FRS 4 Facility Outlet

Alignment Design Concept Report. Five additional potholes for the AT&T Fiber Optic

Lines were completed with the survey mapping during the RID dry up period in

November 2010. An additional 35 utility potholes have been completed with the 70%

plan submittal.

Company Utility Number Contact

AT&T Fiber Optic 925977-2413
Rosemary Hamill
Walter Werstiuk

APS Electric Electric 602 439-4225 Jolie Burow

Qwest Local Networks Coaxial, Fiber 602 630-0492 Chris Lertique

Cox Communications Cable TV, Fiber 623 328-4073 Gwendalyn Garcia

MCI Fiber 602430-3615 Collin Sword

Roosevelt Irrigation District Irrigation 623 386-2046 Ken Craig

Level 3 Fiber 877 366-8344 Judy Henry

Cotton Lane RV MH Resort Mobile Home Resort 6023093023 Chip Jordan

Southwest Gas Gas 602 763-4542 Ric Torres

Southwest Gas High Pressure 602271-4277 Andy Lugo

Arizona Water Company Water 623 853-9302 Tom Seuberling

City of Goodyear
Reclaimed Water, Sewer,

623932-3010
Public Works &

Traffic Signals, Water Water Resources

WT FRS 4 OUTLET FACILITY
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Existing Utilities

An initial utility base map was created using as-built maps, quarter section maps, and

facility maps obtained from the utility companies. Currently a third pothole list is being

prepared and potholes will be performed at the storm drain crossings to identify potential

conflicts. Pothole results are provided in Appendix G.

Existing Water Lines:

There are two water service providers within the project area: Arizona Water Company

and the City of Goodyear. The Arizona Water Company has two 12-inch water lines in

Van Buren Street within the Town of Buckeye jurisdictional limits near the upstream end

of the project. The southern AWC 12-inch DIP water line is a well supply line while the

northern 12-inch DIP line is a domestic water main. The 12-inch water main traveling

north/south within the intersection of Jackrabbit Trail and Van Buren Street will require

vertical realignment at Sta: 20+17.07 as shown in the construction plans.

The City of Goodyear has a 24-inch water transmission line within VanBuren Street

beginning east of Citrus Road at continuing to the east through Cotton Lane. A 12-inch

City of Goodyear water main from the 24-inch transmission line extends to the south at

the T-intersection ofN. 173rd Avenue and Van Buren Street. This 12-inch DIP water

main will require vertical realignment at Sta: 164+11.48 as shown on the construction

plans.

Existing Sewer Lines:

There are two sanitary sewer service providers within the project area: Town of Buckeye

and City of Goodyear. The Town of Buckeye has a 15-inch VCP sanitary sewer line

within Jackrabbit trail, but the depth is approximately 14 ft and will not require relocation

as the proposed facility outlet pipe is approximately 3 ft above the existing sanitary sewer

line.

The City of Goodyear has four pvc sanitary sewer line crossings of the proposed facility

outlet within VanBuren Street beginning east of the RID Canal up to Cotton Lane.

These sanitary sewer lines range from 8-inch, 12-inch and 18-inches in size. The depth
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Cox Communications:

Cox has a communication line crossing or paralleling the facility outlet pipe. The

communication lines in conflict with the facility outlet pipe will be relocated horizontally

outside the construction zone or vertically below the facility outlet pipe by Cox prior to

the start of construction within this area.

AT&TFiber Optic Line:

AT&T has fiber optic lines around the RID canal area. These lines shall be protected in

place by the contractor as the proposed facility outlet pipe crosses the AT&T Fiber Optic

lines at the RID crossing. These line has been potholed and the existing locations and

depths are shown on the construction plans.

of these sanitary sewer lines have been potholed at the proposed facility outlet crossings

as shown on the plans.

APS Power Distribution Lines:

There are several locations within the project vicinity where APS 12kv and 230kv

overhead lines and underground power conduits either parallel or cross the alignment of

the facility outlet pipe. These power facilities within the construction zone are in conflict

with the proposed improvements and will be relocated by APS prior to construction. All

remaining lines and poles will be protected-in-place. The Contractor shall be very

cautious working around power poles and overhead lines. Any damage to the power

poles, anchors and other items will be repaired and paid by the Contractor at no cost to

the Owner.

Qwest:

Qwest has a telephone lines crossing or paralleling the facility outlet. The telephone lines

in conflict with the facility outlet pipe will be relocated horizontally outside the

construction zone or vertically below the storm drain pipe by Qwest prior to start of

construction within this area.
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Southwest Gas Lines:

The main utility conflicts will be with Roosevelt Irrigation District facilities.

Roosevelt Irrigation District Coordination

The RID will not allow structures within the RID ROW which is 50 ft on each of the

Canal centerline. The canal centerline is not defined legally, but approximated. See

Appendix E for RID crossing exhibits.

March 2011
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There are several locations within the project vicinity where southwest natural gas and

high pressure gas lines either parallel or cross the alignment of the facility outlet pipe.

These gas facilities within the construction zone are in conflict with the proposed

improvements and will be relocated by Southwest Gas prior to construction. All

remaining lines, gas valves, and service lines will be protected-in-place. The Contractor

shall be very cautious working around natural gas and high pressure gas lines.

MCI/Verizon Fiber Optic Line:

MCIIVerizoI! has a fiber optic line within Perryville Road. This line shall be protected in

place by the contractor at the proposed facility outlet pipe crossing. This line has been

potho1ed and the existing location and depth has been shown on the construction plans.

Level 3 Fiber Optic Line:

Level 3 has a fiber optic line within Cotton Lane. This line is outside the project area

limits.

The RID criteria requires a 2 ft separation between bottom of canal liner (4-inch thick

liner) and top of structure when the canal is lined. A 4 ft separation is required for areas

where the canal is unlined. The topic of allowing a 1 ft separation distance was discussed

for this project at the kick off meeting back in January 2011. The RID is allowing this

project to construct a 6-inch thick replacement liner and provide 12-inch separation

between the replacement liner and top of pipe.
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Lateral Crossings

The Waterrnaster and RID construction observation personnel will not likely allow a

bypass pump during the lateral relocation. Construction at the lateral 8 crossing within

The RID will review the District's construction documents and add notes to the plans.

Safety items or improvements to meet the current RID requirements and standards will be

included on the District's plans.

The 24-inch concrete pipe crossing west of Citrus Road through Van Buren Street is a

tailwater pick up pipe. If a siphon (10ft depth) is used for the crossing relocation will

require a maintenance agreement with the property owner, FCDMC & RID which will

carry with the land. The siphon will need to be vacuumed once or twice a year.

March 2011
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The RID area of influence for laterals 7 thru 10.5 includes the Jackrabbit Trail to Cotton

Lane project area. Laterals 8, 7-3/4 & 7-2/3 extend to the south from the RID canal

across Van Buren Street. Lateral 8 along Citrus Road is a 30-inch diameter RGRCP

crossing, while laterals 7-3/4 & 7-2/3 east of Citrus Road are both 24-inch diameter

RGRCP pipes.

Lateral 8 will be able to utilize a siphon system. There will not be a tie in with the

delivery system, but will require reconstruction of headwalls. There are two additional

shallow lateral crossings within Van Buren Street that will require siphon relocations as

well. The FCD contractor will construct the improvements, but Stantec will complete the

design.

The RID will require RGRCP, Class III replacement; however the DOT will require

RGRCP Class V pipe replacement within DOT ROW. Lateral/tile crossing relocation

will require the RID to produce and provide the construction documents for the lateral

relocations. If a contractor is on-board the plans will be provided to be included in the

overall FeD construction documents.

O\.OLSSON
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Construction

RID will need a TCE as the RID blanket easement does not cover within the roadway

ROW.

The RID will need an lOA with the Flood Control to start a scope of services for design

and construction administration services.

Work outside of the canal prism can be completed before or after the dry up

period.

March 2011
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Citrus Road will only be allowed in the winter most likely a week prior to the dry up

period.

If the construction cannot make the II-day dry up period in November the RID can

handle the construction by utilizing a JOC type on-call list of contractors. The RID has

four or five qualified contractors available to solicit bids from. In order to make the

November construction window the RID would require bid documents by August 2011.

RID shuts off water on Friday to allow for a 2 day dry up on Saturday and

Sunday. The contractor can start work on Monday at 6:00am. The contractor

typically installs small earthen cofferdams upstream and downstream of the

work area. The contractor usually has a pump onsite to help with transient

flows. The contractor can use the water as dust control or can pump into a

private irrigation ditch, but not a RID lateral. On day 12 of the dry up the water

comes online Friday at 6:00pm for delivery on Monday to the RID customers.

The flow through the RID canal is approximately 250 cfs in this area.

Canal liner replacement will require the replacement up to the nearest joint

within the disturbance area. The condition of the canal lining will need to be

evaluated as the contractor will need to tie into a good joint.
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RID Review and Approval Process

The bridge along Van Buren crossing the RID canal is a MCDOT bridge which

was constructed in 1986.

The RID would like a perpendicular crossing of the canal rather than a diagonal

crossing with the outlet alignment. They would require a valid reason to allow a

large diameter utility to cross the canal diagonally.

The RID can approve plans for up to one year; additional approval time will require a

quick look to re-approve the plans. The RID issues a license to construct to the project

owner or the contractor - the preference is up to the project owner. The license is good

for one year and the RID does not like to issue until a contractor has been selected.

March 2011
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This project will construct a dedicated outlet for the FRS 4 Facility within Van Buren

Street connecting the upstream to the downstream Loop 303 drainage channel which

ultimately discharges to the Gila River. The project also includes the undercrossing of

the RID Canal between Perryville and Citrus Road.

The storm drain system will be designed for a capacity of 300 cfs.

7.0 SUMMARY AND RECOMMENDATION
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1. Drainage Design Manual for Maricopa County, Arizona, Volume 1 - Hydrology,

Flood Control District of Maricopa County, November 2003 (Draft).

2. Drainage Design Manual for Maricopa County, Arizona, Volume 2 - Hydraulics,

Flood Control District of Maricopa County, September 2003 (Draft
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StormCAD Output



Scenario: Base

Node Report

Label Helldloss Absolute Sump Rim Total ~aul Headloss
Poefflcien 1He1ldloS! ~1e~atiOr !elevalior1 System Grade 'Grade Mef10d

(n) (n) (ft) Flow Line In Une Out
(ets) (ft) (ft)

1-1 0.50 1,023.74 1,037.43 300.00 1,031.75 1,031.25 Absolute
J-1 0.05 1,023.68 1,037.61 300.00 1,031.05 1,030.99 Standard
J-2 0.05 1,023.68 1,037.13 300.00 1,030.92 1,030.86 Standard
J-3 0.05 1,023.61 1,036.71 300.00 1,030.69 1,030.63 Standard
J-4 0.05 1,023.59 1,035.50 300.00 1,030.56 1,030.49 Standard
J-5 0.05 1,023.20 1,034.54 300.00 1,029.19 1,029.12 Standard
J-6 0.05 1,023.18 1,033.92 300.00 1,029.04 1,028.97 Standard
J-7 1.00 1,021.00 1,032.40 300.00 1,027.82 1,025.65 Standard
J-8 0.05 1,018.20 1,029.20 300.00 1,023.91 1,023.83 Standard
J-9 0.05 1,015.85 1,027.30 300.00 1,021.55 1,021.47 Standard
J-10 0.05 1,012.81 1,024.43 300.00 1,018.53 1,018.45 Standard
J-11 0.05 1,009.78 1,022.36 300.00 1,015.53 1,015.45 Standard
J-12 0.05 1,006.74 1,018.85 300.00 1,012.59 1,012.52 Standard
J-13 1.00 999.81 1,017.31 300.00 1,009.89 1,008.94 Standard
J-14 0.20 997.61 1,010.88 300.00 1,007.12 1,006.98 Standard
J-15 0.05 996.23 1,008.79 300.00 1,005.60 1,005.57 Standard
J-16 0.05 994.87 1,007.77 300.00 1,004.22 1,004.19 Standard
J-17 0.05 994.84 1,007.90 300.00 1,004.16 1,004.13 Standard
J-18 0.70 994.08 1,006.32 300.00 1,003.37 1,002.87 Standard
J-19 0.18 994.06 1,007.70 300.00 1,002.84 1,002.43 Standard
J-20 0.24 993.96 1,011.75 300.00 1,001.82 1,001.65 Standard
J-21 0.05 993.94 1,011.47 300.00 1,001.63 1,001.59 Standard
J-22 0.50 993.91 1,011.48 300.00 1,001.55 1,001.18 Standard
J-23 0.05 993.00 1,004.68 300.00 1,000.05 1,000.01 Standard
J-24 0.05 191.91 1,002.24 300.00 9H.83 998.59 Standard
J-25 0.05 990.82 1,003.37 300.00 997.10 997.06 Standard
J-26 0.05 989.73 1,002.50 300.00 994.89 994.82 Standard
J-27 0.05 987.36 998.22 300.00 992.53 992.46 Standard
J-28 0.05 984.99 998.47 300.00 990.32 990.26 Standard
J-29 0.05 983.43 994.54 300.00 989.17 989.12 Standafd
J-30 0.37 911.43 992.78 300.00 988.68 988.40 Standard
J-31 0.37 981.22 992.57 300.00 988.34 988.05 Standard
J-32 1.00 981.02 991.54 300.00 988.00 987.00 Absolute
0-1 981.00 991.55 300.00 987.00 987.00

TItle: FRSM Outlet FacllIty
f:\...\atormci:ac1I9-Q7-2011\1,.._4_lterallon_18.stm
0910&'11 04:32:54 PM
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Project Engineer: sean Wozny
StorrnCAD v5.5 [5.5003]

Page 1 of 1

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

scenario: Base

Junction Report

Label ~alculate< Ground Set Rim Rim Sump Bolted ICription
Station ~levatior Equal to Elevatior iElevatio~ Cover? Dlamete

(tt) (tt) Ground (tt) (tt) (tt)
~levation

J-l 162+25 1.037.61 true 1.037.61 1.023.68 true ".00

J-2 162+04 1,037.13 true 1.037.13 1.023.66 true ".00

J-3 161+53 1.036.71 true 1.036.71 1.023.61 true ".00

J-<4 161+32 1.035.50 true 1.035.50 1.023.5tl true ".00

J-5 157+40 1.034.5.- true 1.034.5.- 1.023.20 true ".00

J-6 157+1tl 1,033.92 true 1.033.i2 1.023.18 true ".00

J-7 155+42 1.032."0 true 1.032."0 1.021.00 true ".00

HI 151+42 1.029.20 true 1.029.20 1.01'.20 true ".00

J-9 143+67 1.027.30 true 1.027.30 1.015.85 true ".00

J-10 133+67 1.02.....3 true 1,02.....3 1.012.81 true ".00

J-ll 123+67 1.022.36 true 1.022.315 1.009.7' true ".00
J-12 113+67 1.018.85 true 1,018.85 1.006.74 true 4.00

J-13 104+27 1.017.31 true 1,017.31 999.81 true ".00

J-l" 96+01 1.010.88 true 1,010.68 997.151 true ".00
J-15 87+03 1.006.79 true 1,008.79 996.23 true ".00
J-l15 78+22 1,007.77 true 1,007.77 994.87 true ".00

J-17 78+05 1.007.90 true 1,007.90 994.84 true ".00

J-18 73+07 1.006.32 true 1,006.32 994.08 true ".00

J-19 72+88 1.007.70 true 1,007.70 994.015 true ".00

J-20 71+97 1.011.75 true 1.011.75 993.96 true ".00

J-21 71+79 1.011."7 true 1,011."7 993.94 true ".00

J-22 71+52 1.011.48 true 1.011.48 993.91 true ".00

J-23 153+1" 1.004.68 true 1.004.68 993.00 true ".00

J-2" 53+1" 1.002.2" true 1.002.2" 991.91 true ".00

J-25 43+1" 1.003.37 true 1.003.37 990.82 true ".00
J-26 33+1" 1.002.50 true 1.002.50 989.73 true ".00

J-27 23+1" 998.22 true 998.22 987.36 true ".00
J-28 13+1" 996."7 true 996."7 984.99 true ".00

J-29 6+5.- 994.5.- true 99".5.- 983."3 true ".00
J-30 1+15 992.78 true 992.78 981."3 true ".00

J-31 0+59 992.57 true 992.57 981.22 true ".00
J-32 0+05 991.5.- true 991.5.- 981.02 true ".00

Title: FR~ Outlet Facility
f:\...\stormcad\9-o7-2011\frs_4_lteratlon_18.stm Olsson Anoc..tn
09/08111 04:33:32 PM C Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 USA +1-203-755-1666



sc.-to: .....

Pl,eAeport

L_ ~ ~

~
L..... --... FuI

~=
~- - (11) se,e SIze " ~~~ -=- e- e- G<-. Go.-

fbw (MI) ~ - (I) (11) Line In Line Owl (llIs)
(cis) (I) (I) (I) (I) (I) (I)

P-33 J-32 0-1 300.00 5.00 0._ 10_ 0.013 485.12 111.02 1111.00 "1.54 911.55 3.02 3.0Il 1117.00 1117.00 11.57

P-32 J-31 J-32 300.00 54.41 0.003lI7' 10_ 0.013 485.52 111.22 911.02 _.57 "1.54 3.85 3.02 _.0Il ....00 11.20

P-31 J-30 J-31 300.00 55.42 0.0037l1t 10_ 0.013 472.15 911.43 911.22 _.71 _.57 3.15 3.15 ....40 _.34 11.33

P-30 J-211 J-30 300.00 531.34 0.003_ 10_ 0.013 417.57 _.43 .'.43 _.54 -.71 3.'1 3.15 _.12
_...

11.23

P-211 J-211 J-2t 300.00 _.00 0._ 10_ 0.013 373.30 114." _.43 _.47 _.54 3.• 3."
_..

_.17 '.40
P-211 J-27 J-211 300.00 ,000.00 0.002370 10_ 0.013 373.10 117.•

_...
_.22 _.47 3.• 3.•

_..
_.32 '.41

P-27 J-26 J-27 300.00 ,000.00 0.002370 to_ 0.013 373.-0 "'.73 1117.• 1,002.50 _.22 5.27 3.3. _.12 _.53 '.41
P-26 J-25 J-26 300.00 ,000.00 0.001_ to_ 0.013 253.50 _.12 _.73 1,003.37 1,ooz..5O 5.0Il 5.27 _.01 _..

'.711
P-25 J-24 J-25 300.00 ,000.00 0.0010lIO 10_ 0.013 253.50 111.11 _.12 1,002.24 1,003.37 2.13 5.0Il _.51 917.10 '.711
P-24 J-23 J-24 300.00 ,000.00 0.001_ 10_ 0.013 253.50 _.00 ..1.11 1,_." 1,002.24 4.1' 2.13 1,000.01 _.13 '.711
P-23 J-22 J-23 300.00 137." 0.001081 10_ 0.013 253.07 _.'1 _.00 1,011." 1,_." 10.07 4.1' 1,001.1' ,OOO.OIl '.711
P-22 J-21 J-22 300.00 27.45 0.001013 10_ 0.013 253.14 _.14 _." 1,011.47 1,011." 10.03 10.07 1,001.51 ,001.55 '.711
P-21 J-2O J-21 300.00 17.51 0.0011. to_ 0.013 251.13

_..
_.14 1,011.75 1,011.47 10.21 10.03 1,001.• ~,ool.13 .711

P-2O J-l' J-2O 300.00 ".50 0.001013- 0.013 122.14 114.01 --.. 1,007.70 1,011.75 '.22 13.37 1,002.43 l,OOU2 12.10

P-l' J-18 J-lt 300.00 1'.14 0.001_ tolnd 0.013 250.17 114.01 _.01 1,001.32 1,007.70 4.74 '.14 1,_.a7 ,002.14 '.711

P-l' J-17 J-l' 300.00 4'7.52 0.001_ to_ 0.013 300.10 114.14 _.01 1,007.10 1,_.• 5.51 4.74 1,004.13 ,003.37 '.711
P-17 J-l' J-17 300.00 17.• 0.001731 to_ 0.013 31'.13 114.17 _.14 1,007.n 1,007.to 5.40 5.51 1,_.1' ,004.1' '.711
P-lI J-15 J-l' 300.00 MO.n 0.001544 10_ 0.013 301.72 ....23 _.17 1,001.711 l,007.n 5.01 5.40 I,OOIl.57 1,004.22 '.711
P-15 J-14 J-15 300.00 ".51 0.00153l1 10_ 0.013 300." ..7.•1 ".23 1,010.• 1,001.711 5.n 5.01 1,001.• 1,005.10 '.711
P-14 J-13 J-14 300.00 125.• 0._ Mind 0.013 •.85 "'.al ....11 1,017.31 1,010.• 10.50 5.n 1,001.14 ,007.12 7.10

P-13 J-12 J-13 300.00
_..

0.003020 7a_ 0.013 211.10 1,008.74 1,003.10 1,011.15 1,017.31 5.'1 '.'1 1,012.52 ,008." 9."
P-12 J-l1 J-12 300.00 ,000.00 0._ n_ 0.013 2II.0Il I,009.n 1,001.74 1,022.• I,Ol'.as 6.011 5.'1 1,015.45 ,012.51 9.90

P-ll J-l0 J-l1 300.00 ,000.00 0._ n_ 0.013 _.57 1,012.'1 l,ooo.n 1,024.43 1,022.. 5.12 6.011 ',018.45 ,015.53 9.•

P-l0 J-9 J-l0 300.00 ,000.00 0._ n_ 0.013 2lI9.0Il 1,015.115 1,012.81 1,027.30 1,024.43 4." 5.12 1,021.47 1,018.53 9.90

P-9 Joll J-9 300.00 n4.62 0.003034 n_ 0.013 281.75 1,018.20 1,015.15 1,029.20 1,027.30 4.50 4.95 1,023.13 ,021.55 9.•

Poll J-7 Joll 300.00 400.00 0.007000 n_ 0.013 431.62 1,021.00 1,01'.20 1,032.40 1,029.20 4.10 4.50 1,025.15 ,023." 14.23

P-7 J-6 J-7 300.00 In.40 0.001014 n_ 0.013 14•.91 1,023.18 1,023.00 1,033.12 1,03240 4.24 2.90 1,0:211.'7 ,027.62 9.04

P-ll J-5 J-ll 300.00 20.62 0.000070 n_ 0.013 113.27 1,023.20 1,023.1' 1,034.54 1,033.12 4.84 424 1,029.12 ,029.04 9.04

P-5 J-4 J-5 300.00 312.38 0._ n_ 0.013 115.28 1,023.50 1,023.20 1,035.50 1,034.54 5.41 4.84 1,030.4' 1,029.1' 9.04

P-4 J-3 J-4 300.00 20.13 0._ n_ 0.013 113.23 1,023.61 1,023.59 1,038.71 1,035.50 6.60 5.41 1,030.63 1,030.511 9.04

P-3 J-2 J-3 300.00 51.23 0.000071 n_ 0.013 113.n 1,023.88 1,023.61 1,037.13 1,038.71 6.87 6.60 1,030.88 1,030.• 9.04

P-2 J-l J-2 300.00 20.62 0.000070 761nd 0.013 113.27 I,023.1111 1,023.16 1,037.81 1,037.13 7.43 6.87 1,030." ,030.12 9.04

P-l 1-1 J-l 300.00 58.38 0.001010 n_ 0.013 1•.ll!5 1,023.74 1,023.68 1,037.43 1,037.61 7.19 7.43 1,031.25 l,031.0Il 9.04

T1IIe,_~F_

f:\. ..~7-2011 ...._.._.....,.,_1•.1tm
0QI08,I11 04:31:38 PM --0....-.. MethodI. Inc. 37 BrookIide AoIld w....eury. CT 06708 lJSA +1-203-~1888
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T..... 4••
C81fftdent,.~ EnIIrntMIlt. Ke

Veledty. Yl. ft/.
02/01 2 3 4 5 6 7 I 10 12 15 20 30 40

1.2 0.11 0.10 0.10 0.10 0.10 0.10 0.10 0.09 0.09 0.09 0.09 0.09 0.01

1.4 0.26 0.26 0.25 0.24 0.24 0.24 0.24 0.23 0.23 0.22 0.22 0.21 0.20

1.6 0.40 0.39 0.31 0.37 0.37 0.36 0.36 0.35 0.35 0.34 0.33 0.32 0.32
1.1 0.51 0.49 0.41 0.47 0.47 0.46 0.46 0.45 0.44 0.43 0.42 0.41 0.40
2.0 0.60 0.51 0.56 0.55 0.55 0.54 0.53 0.52 0.52 0.51 0.50 0.41 0.47
2.5 0.74 0.72 0.70 0.69 0.61 0.67 0.66 0.65 0.64 0.63 0.62 0.60 0.51
3.0 0.13 0.10 0.71 0.77 0.76 0.75 0.74 0.73 0.72 0.70 0.69 0.67 0.65
4.0 0.92 0.19 0.17 0.15 0.14 0.13 0.12 0.80 0.79 0.71 0.76 0.74 0.72
5.0 0.96 0.93 0.91 0.19 0." 0.17 0.16 0.14 0.13 0.12 0.10 0.77 0.75
10.0 1.00 0.99 0.96 0.95 0.93 0.92 0.91 0.19 0.88 0.16 0.14 0.12 0.10- 1.00 1.00 0.9' 0.96 0.95 0.94 0.93 0.91 0.90 0." 0.'6 0.'3 0.11

TUle4.4
CoeffIcleM..CoMrKtIcIft, ICc

YeIedty, V2. ft/.
02/01 2 3 4 5 6 7 I 10 12 15 20 30 40

1.1 0.03 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.05 0.05 0.06
1.2 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.08 0.01 0.01 0.09 0.10 0.11
1.4 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.11 0.11 0.11 0.11 O.lt 0.20

1.6 0.26 0.26 0.26 0.26 0.26 0.26 0.26 0.26 0.26 0.25 0.25 0.25 0.24
1.1 0.34 0.34 0.34 0.34 0.34 0.34 0.33 0.33 0.32 0.32 0.31 0.29 0.27
2.0 0.31 0.31 0.37 0.37 0.37 0.37 0.36 0.36 0.35 0.34 0.33 0.31 O.l'
2.2 0.40 0.40 0.40 0.39 0.39 0.39 0.39 0.31 0.37 0.37 0.35 0.33 0.30
2.5 0.42 0.42 0.42 0.41 0.41 0.41 0.40 0.40 0.39 0.31 0.37 0.34 0.31
3.0 0.44 0.44 0.44 0.43 0.43 0.43 0.42 0.42 0.41 0.40 0.39 0.36 0.31
4.0 0.47 0.46 0.46 0.46 0.• 0.46 0.45 0.44 0.43 0.42 0.41 0.37 0.34
5.0 0.41 0.41 0.47 0.47 0.47 0.47 0.46 0.45 0.45 0.44 0.42 0.31 0.35
10.0 0.49 0.41 0.41 0.41 0.41 0.41 0.47 0.46 0.46 0.45 0.43 0.40 0.36- 0.49 0.49 0.41 0.41 0.41 0.41 0.47 0.47 0.46 0.45 0.44 0.41 0.31

Orainale Desiln Manual for Maricopa County, Volume H, Hydraulics, P 4-16

Oramale Desiln Manual for MarICopa County, Volume n. Hydraulics, P 4-15

Olsson AssociatesHeld Loss TablesFRS 4 Outlet Facility
FCO Contract No. 2011 C016
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Where 02/01 1.4 90 irlCh Circular Pipe
66 irlCh Equivalent 53"xI3" Elliptical Pipe
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FIlS <4 Outlet Focillty
FCC Cont,oct No. 2011.(015

H"ad loss Olsson Associates

HMCIILOA ADIOIUle

No. Description Coemclent HeIId Leu e-m.nt StrucluN
k (tt)

1-1 Inlet 01 O.l5O

J-l MHOl 0.05 StrIIight-Through MantIole as per EQ. 4.11 on DO 4-17 in OOM VII, Hydraulics FCDMC MAG 521

iJ-2 II [)eg. Bend 0.05 Flaure 4.71!lend Loss Coelllcient DO 4-19 in OOM VII, HYdraulics FeDMe PAECAST

J-3 5501 1.00 Drop Structure Special Structure

J-4 MH02 0.05 Strllioht-Through Manhole as per EQ. 4.11 on DO 4-17 in DDM VII, Hydraulics FCDMC MAG 521

J-5 MH03 0.05 Straiaht·Through Manhole as per EQ. 4.11 on 1ilIl4-17 in OOM VII, Hydraulics FCDMC MAG 521

J-6 MH04 0.05 Straiaht·ThRilUllh Manhole as per Ea. 4.11 on DO 4-17 in DDM VII, HWraulies FCDMC MAG 521

J-7 MH05 0.05 StrIIight-Through Manhole as per EQ. 4.11 on DO 4-17 in OOM VII, Hydraulics FCDMC MAG 521

J-8 MH06 0.05 Strlliaht-Through Manhole as Der Ea. 4.11 on DO 4-17 in DDM VII, HWraulics FCDMC MAG 521

J-9 5502 1.00 Drop Structure SoeciaI Structure

J-l0 MH07 0.20 ~hanae in Pille 110m 84" to 90" COP 1580

J-ll MHOS 0.05 ISlraight-Through Manhole as Der EQ. 4.11 on DO 4-17 in OOM VII, Hydraulics FCDMC MAG 521

iJ-12 MH09 0.05 Slraiaht-Throuah Manhole as per Ea. 4.11 on DO 4-17 In OOM VII, Hydraulics FCDMC MAG 521

iJ-13 11 Dea.Bend 0.05 Fioure 4.7 Bend Loss coefficienl DO 4-19 In OOM VII, HYdraulics FCDMC PRECAST

J-14 MH 10: 73 [)eg. Bend 0.70 Figure 4.7 Bend Loss coefficient DO 4-19 in OOM VII, Hydraulics FCDMC PRECAST

J-15 Transition Plate 90" to 66" EQUivalent 0.18 Table 4.4 Coefficient for Contraction, Kc, on DO 4-16 in OOM VII, HydraulIcs FCDMC PRECAST

iJ-16 Transition Plate 66" Eauivalent to 90" 0.24 Table 4.3 coefficient lor Sudden Enlaroement, Ke, on DO 4-15 in DDM VII HYdraulics FCDMC PRECAST

J-17 MHl1 0.05 Straiaht·Throuah Manhole as per Ea. 4.11 on 004-17 in OOM VII, Hydraulics FCDMC MAG 521

J-ll1 62 [)eg. Bend 0.50 Figure 4.7 Bend Loss coefficient DO 4-19 in DDM VII, Hydraulics FCDMC PRECAST

J-19 MH 12 0.05 Straiaht·Through Manhole as per Ea. 4.11 on 00 4-17 In OOM VII, HYdraulics FCDMC MAG 521

J-2O MH13 0.05 ,straight-Through Manhole as per EQ. 4.11 on lIP 4-17 in OOM VII, HydrauIies FCDMC MAG1l21

J-21 MH14 0.05 Slralght-Through Manhole as per Ea. 4.11 on DO 4-17 in OOM VII, HydrauIIes FCDMC MAG 521

J-22 MH15 0.05 iStraioht-Through Manhole as per Ea. 4.11 on 00 4-17 in OOM VII, HYdraulIcs FCDMC MAG 521

J-23 MH 16 0.05 Straiaht-Throuah Manhole as per Ea. 4.11 on 004-17 in DDM VII, HYdraullcs FCDMC MAG 521

J-24 MH 17 0.01l Slralght-Throuah Manhole as per EQ. 4.11 on DO 4-17 in OOM VII, tMlraulics FCDMC MAG 521

J-25 MHll1 0.05 Straiaht·Throuoh Manhole as per Ea. 4.11 on 004-17 in DOM VII, Hydraulics FCDMC MAG 521

J-26 MH 19: 4ll Dea Bend 0.37 FIlIUrII 4.7 Bend l.aIs Coelllcient 00 4-11 in DDM VII, Hydraulics FCDMC PRECAST

J-27 MH 20: 4ll Deg Bend 0.37 FIgIn 4.7 Bend Loss Coelllcient DO 4-11 in DDM VII, Hydraulics FCDMC PRECAST

iJ-28 Outlet Head Loss 1.00 Head Loss at Outfall

FilS <4 Final Hvdraullcs loss c.lcs.xtSll 6/19/2011
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Darrel E. Wood, P.IL, RLS.
Ashok C. Pate~ P.E., RL.S, CFM

JarriesS. Cainpbel~ P.E.
11Iotm!S R Getrin~ R1..S.

Mi~l T. YOlIDg, P.E.
r~ Hc;mingway, P.E.
Jd!rey R. Minch, P.E,

RO~. D. Gofonia, P.E., Il.-1..S.
Patrick W. Marum, P.E.

Kenneth 1.. Kni~ker, P.R, R.1..S.

January 25,2011
WP# 103548

SURVEY CONTROL REPORT
Maricopa County Flood Control District White Tanks FRS #4 Outfall Structure

The horizontal datum for this survey is based. on Arizona Department of Transportation
parameters' and information from the Maricopa County Department of Transportation (MCDOT)
Geodetic Densification and Ca¢lstral Survey (GDACS) website www.mcdot.maricopa.gov,
under the Survey Information Link on July 19,2010.

Projection: Arizona Central Zone, NAD 83, (Epoch 2007)
Datum: GR8-80
Units: International Feet
Geoid Model: Geoid 09

Control point: 4ACl
Pill: AJ3819
Latitude: 33<> 22' 53.60485" N
Longitude: 1120 23' 01.77450" W
Ellipsoid Height: 252.240 (M)
Description: Survey disk set in rock outcrop

Modified to ground at (grid) N: 0, E: 0, using a scale factor of 1.00016 per Arizona Department
ofTransportation parameters.

Horizontal adjustment: None
Horizontal rotation: None

The vertical datum for this Survey is based on NGS monument F 520, southeast of MC 85 near a
high line tower, having an elevation of 894.82, NGS NAVD 88 Datum. See NOS datasheet for
particulars.

Wood, Patel & Associates, Inc.

EXPIRES 03-31-11

Emily C. Schad, RL.S.
Survey Project Manager

Y,\WP\Survcy Stanc!ards\Contro1 kpolu\l03S48 MC,FCD Whit. TlIllb .FRS #4 0utfa1I SlrU<:t1Jre Mcoar GDACS SCR 01-25-1 I.doc

I
I

Wood, Patel & Associates, Inc.

PHOENIX' :l.iESiX • 'Ii 1f'SO",;

2051 West Northc;m Avenue, Suite 100· Phoenix, Arizona 85021 • (602) 335-8500 • Fax (602) 335-8580

WWw.woodpatel.com
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Appendix C

Utility / Pothole Results



WHIT( TANKS FIIS4 0UTl£T fACIUTT
VIoH _EN STIlEET

JACl(1lAI8fT TlIAIl TO COTTON lIoHE
UTlUTY CONTACT D4STll18UTlON lIST

11/15/2011

4ft .-
IITIUT\' COMPANY COIlTACT NAJa PIIOIII A-.ss ... IIIYIIW I'LAIIS lINT COMIlIIIlT'S Cl*MIIft'S COIlPLICT DUlLADDUIS

.....-.. aarnD

I AT&T Rosemary Hamill (925) 977-2413 AT&T Inqulries USPS 3/31/11 04/01/11 7/8/2011 NO
Z2311 Brookhurst Street, Ste

Walter Werstiuk (714) 963-7964 1203 USPS 6/26/11 walterw@forkerteng.com

Hvntlnaton Beach, CA 9Z646

Z~ Local Networks Matt PIllHps (60Z) 630-049Z ~ USPS 3/31/11 01/Z2/10 Mathew.Philllps@qwest,com

50Z5 n. Black Canyon Hlpway
Phoenix. AZ 85015 USPS 6/26/11

3 APS fohn Rael (60Z) 371 6945 APS USPS 3/31/11 05/02/11 YES John.Rael@aps.com

Mall Station 3876
P.O. Bo. 53933 USPS 6/26/11
Phoenix. AZ 85072-3933

4 Arizona WoterCom.....y Joe Whelan - Enaineeri", ('23)240_ 3105 N. Black Canyon Hwy Courier 3/31/11 04/28/11 YES jwhelan@amwater.com

Henry Adan • Field In.,.etIan ('23) 853·9302 !'hoenlx. AZ 85015
Courier 6/26/11

Duren Farar, Cityot~ar
5 Cltyof~r En«Ineerinl ('23) 932·3010 195 N. 145th Avenue'D Courier 4/11 05/12/11 YES darren.farar@goodyearaz.goll

Robert Sliver, Cityof~r
Enclneerinl Goodyear, AZ 85338

Traffic Sipal. Courier 6/26/11
Reclaimed Woter
Water
Sanitary Sewer
Effluent
Fiber

6 Cox Communkatkms Randy Sims (60Z) 694·1783 1550 W. Deer Valley Rd. USPS 3/31/11 05/11/11 7/29/2011 YES daniel.dlschinger@cQx.com

Phoenix. AZ 85027 USPS 6/26/11

7 Level3 Adam Edwards (720) 888-4518 USPS 4/11/11 05/09/11 NO Adam.Edwards@levet3.com

USPS 6/26/11

8 MCI (Verizon Business) Beth Seubert (972) 729-6016 2400 North Glenvlle USPS 3/31/11 01/IZ/l0 NO

f- OSP National S"pport /Invest Richardson, TX 75082 USPS 6/26/11
Brad Landlus (4Z5) 201 0901 brad.landis(ij)verizon.com

9 Roosevelt Irriptlon District laneHoit (60Z) 438·2200 Statttec USPS 3/31/11 04/05/11 YES melodv.lvburt(ci)stanteC,com

8211 S. 48th St Phoenix. AZ USPS 6/26/11

10 SoothwestGas Valerie Gallardo-Weller (60Z) 484·5342 9 S. 43rd AvenIIO Courier 3/31/11 04/19/11 7/26/Z011 YES valerie.gallardo-weller@swgas.com

Phoenix. AZ 85009 Courier 6/26/11

11 Soothwest Gas Hi'" AndyLuco (602) 271-4Z77 04/19/11 7/26/Z011
NO

12 Cotton lane RV MH Resort Chip'ordan (602) 309·30Z3 Roles Inn ofAmerica USPS 3/31/11 7/11/Z011 NO
1'0 Bo. 74767 USPS 6/26/11
Phoenix. AZ 85087

13 Town of Buckeye Tom LeticIa ('Z3) 547-4661 WC~en USPS 3/31/11 7/21/Z011 YES scott@scoutten.com

Scatt Z. 1626 N. Utchfleld Rd. ste 310 FCD 6·26·2011
Woodv s.:-en Goodvear AZ 85395

14 MCOOT SalulaK_1 (6OZ) 506·86Z4 FCD 7·22·2011 8/11/2011 NO

F:\'rajects\OICl-2101'-WTllS\lJtllltIes\UtllIIy~\70% 06-Z6-2011\F1IS4 UtllIIyC_act list 70%..... OlSSON ASSOCIATES

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



Station Sin MMerlaI T...Rekat.
22+17.46 (2) S-1/2-INCH CONDUIT YES m HA 39 YES

46+04.12 4) 2-1/2-INCH CONDUIT YES m 4EA 40 YES
46+04.12 (1IS-1/2-INCH CONDUIT YES m lEA 40 YES

107+75.25 (214-l/2-INCH CONDUIT YES m 2EA 43 YES
20+17.07 12-INCH DIP YES Arlzon. Wner COmtMny 76lF 15 YES

20+30.84 1) 2-INCH CONDUIT YES COX lEA 17A YES

20+30.84 (3) 3-3/4-INCH CONDUIT YES COX 3EA 17A YES

20+57.19 61/2-INCH CONDUIT YES COX leA 2 YES

125+20.00 400 PAlII (1) 2-1/4-lNCH DlIIECT BUllY CAllE YES Qwest lEA 44 YES
12S+20.OO iOO PAlII (1) 13/4-INCH DIRECT BUllY CAllE YES Qwest lEA 4S YES
126+2S.4O 36-INCH CONCllm YES FIlS 4 ProIect lEA SUIlVEY YES
13S+23.44 24-INCH CONCllm YES FIlS 4 ProIect lEA SUIlVEY YES
140+00.10 24-INCH CONCllm YES FIlS 4 ProIect lEA SUIlVEY YES
20+39.711 41/2-INCH PlASTIC YES SOUTHWEST GAS lEA 11A YES
125+51.61 1-1/4-INCH IN 2-l/2-lNCH sn SlEEVE STEEL YES SOUTHWEST GAS lEA 25 YES
12S+5I.61 TO 155+00 l-l/4-INCH STEEL YES SOUTHWEST GAS 2941lF gA, 27, 2. YES
163+65.99 4-l/2-lNCH PlASTIC YES SOUTHWEST GAS lEA 34 YES
163+36.1S 4) 3-l/2-INCH CONDUIT YES FIlS 4 Pro~ 4EA 33 YES
154+10.13 12-INCH DIP YES FIlS 4 Pro~ SOLF 36 YES
154+72.51 (2) 3-l/2-INCH CONDUIT YES FIlS 4 Pro~ 2EA 37 YES

154+72.51 (1) 4-l/2-INCH CONDUIT YES FIlS 4 Pro!ed lEA 37 YES

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



20+39.711
20+67.19
22+17.46
46+04.12
46+04.12
107+75.2S
126+25.40
12S+20.oo
12S+20.oo
12S+5I.61
125+51.61 TO 155+00
135+23.44
140+00.10
163+36.15
163+'66.99
164+10.13
164+72.51
164+72.51

SIze
12-IHCH
1l2-IHCH

(3) 3-3/4-IHCH
4l/2-INCH
6l/2-INCH
(2) 5-1/2-INCH

(4) 2-l/2-IHCH
(1) S-1/2-IHCH
(2) 4-l/2-IHCH
36-IHCH
400 PAlIl (1) 2-1/4-IHCH
iOO PAlIl (1) 13/4-INCH

1-l/4-IHCH IN 2-l/2-lHCH sn SlEEVE
1-l/4-IHCH
24-INCH
24-INCH
(4) 3-l/2-IHCH
4-1/2-IHCH
12-INCH
2) 3-1/2-INCH

(1) 4-l/2-INCH

MMerlal
DIP
CONDUIT
CONDUIT
PlASTIC
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONCllm
DlIlECT IUIlY CAllE
OIIlECT IUIlY CAllE
STEEL
STEEL
CONCllm
CONCIlm
CONDUIT
PlASTIC
OIl'
CONDUIT
CONDUIT

Te Ie ReIecMetI
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES

Quntlty Iltethole No.~
76lF 16 YES
1 EAI 17AI YES
3 EAI 17AI YES
1 EAI 11AI YES
1 EAI 21 YES
2 EAI 391 YES
4 EAI 401 YES

1 EAI 401 YES
2 EAI 431 YES
1 EAI SUIlVEYI YES
1 EAI 441 YES
1 EAI 451 YES
1 EAI 251 YES

~llFI 9A, 27, 211 YES
1 EAI SUIlVEYI YES
1 EAI SUIlVEYI YES
4 EAI 331 YES
1 EAI 341 YES

50 lFI 361 YES
2 EAI 371 YES
1 EAI 371 YES

- - - - - - - - - - - - - - - - - - -
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PREPARED BY:
CardnoTBE
2236 West Shangri-La Rd,
Phoenix, AI. 85029
(602) 749-8550

All Data is English

--

TESTHOLE OATA SUMMARY

DATE: April 15, 2010
PROJECT NAME: White Tanks FRS #4

PROJECT NO: 2008 C013

NOTE: The coordinate and elevation values provided
below depict the actual utility location. Adjustments

were made, as needed, to the surveyed request location.

TBE Project Number: AZ015-005-01

Coordinates
Anticipated Ground Top I BottomTH# I Street Date

Northing Easting
Utility Elevation Elevation Elevation

1 T Jackrabbit Trail 1 891829.50 528580.13 12" Gas 03/18f10 1030.01 1018.40 I --
I I I

2 I Van Buren St I 891816.39 528607.56 FO 03f18f10 1029.45 1024.12 I 1021.52

3 Van Buren St 891810.02 529740.88 FO 03f18f10 1024.88 1019.53 1018.83

4 Van Buren SI 891797.67 531540.87 FO 03f18f10 1020.17 1014.96 1014.59

5 Van Buren St 891787.18 533340.75 FO 03/18/10 1013.79 1008.81 1008.03

6 Van Buren 5t 891794.75 533808.61 FO 03/18/10 1012.49 1006.52 I .~.---~

7 Van Buren 5t 891658.65 536449.16 FO 03f18fl0 1006.47 1002.34 I 1001.47

8 Van Buren St 891666.55 536449.16 FO 03f18f10 1006.24 I 999.94 --
9 Van Buren St 891701.54 539679.41 Telenhone lr03f18f10T 1000.87 I 997.67 --

II I
9A Van Buren St 891717.87 539679.41 11f4" Gas II 03f18f10 I 1001.40 I 998.81 ---

Material Type, Outside Diameter and Comments

12 1/2" Steel Pipe N - S

(2) 2 1/2" & (2) 2" Plastic Conduit E - W Laid 5" Wide & Stacked 2 X 2
A 6 1/2" Plastic Pipe Was Found Below The 2X 2ConduitStack, This Pipe
runs Perpendicular (N - S) and the Type of Utility is Unknown. Top =Top of

2 112" & 2 Conduit Stack & Bottom = Bottom of 6 lf2" Pipe

(2) 2 1f2" & (2) 2" Plastic Conduits E - W Laid 5" Wide & Stacked 2 X 2

(2) 2 1f2" & (2) 2" Plastic Conduits E - W Laid 5" Wide & Stacked 2 X 2

(2) 21/2" &(212" Plastic Conduits E - W Laid 5" Wide & Stacked 2 X 2

5" Plastic Conduit N - S (Bluestake Marked as MCI)

(5) Visible 2" Conduits NE-SW Laid 6 lf2" Wide & Randomly Stacked

3f4" Direct Burled Cable N E - SW

1 lf4" Direct Buried Cable E - W

1 3f4" Steel Pice E - W

Depth of
Cover

11.61

5.33

5.35

5.21

4.98

5.97

4.13

6.30

3.20

2.59

TBESummary.xls Page 1 of 1

- - - - - - - - -
4/1512010

- - - - - - - - - -



WHITE TANKS FRSl4

VAN BUREN STREET

JACKRABBIT TRAIL TO COTION LANE
FCD PROJECT NO. 2008 COB

POTHOLE REQUEST

PH#
Coordinates

Northing Easting
Anticipated Utility Comments

Plan Sheet

No.

10 891859.8372 536849.9512 AT&T FIBER OPTIC
3/4-INCH DIRECT BURIED FIBER OPTIC CABLE NE -SW

START OF THE DIP SECTION
Sheet PH 01

11 891855.4933 536840.9439 AT&T FIBER OPTIC
3/4-INCH DIRECT BURIED FIBER OPTIC CABLE NE -SW DIP

SECTION
Sheet PH 01

12 891851.1494 536831.9367
AT&T TElEPHONE AT&T SHOWS A UTILITY CROSSING· REASON FOR DIP Of

UNKNOWN CROSSING FIBER OPTIC LINE. POSSIBLE TElEPHONE CONDUIT
Sheet PH 01

13 891846.8055 536822.9294 AT&T FIBER OPTIC
3/4-INCH DIRECT BURIED FIBER OPTIC CABLE NE -SW DIP
SECTION

Sheet PH 01

14 891842.4616 536813.9222 AT&T FIBER OPTIC
3/4-INCH DIRECT BURIED FIBER OPTIC CABLE NE -SW END

Of THE DIP SECTION
Sheet PH 01

NOTE: CARDINO TBE CONDUCTED UTILITY POTHOLING ON MARCH 18TH, 2010 FOR THE FRS #4 OUTlET ALIGNMENT STUDY. THIS POTHOLE REQUEST

IS TO FURTHER INVESTIGATE THE AT&T FIBER OPTIC LINE ALONG THE RID CANAL THE AT&T AS-BUILT SHOWS THE FIBER OPTIC LINE DIPPING JUST

PAST VAN BUREN STREET. SEE ATIACHED SHEET PH 01.

-------------------
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- ~ ~ TESTHOLE DATA SUMMARY

~
~Q l;,iND .s -' r--.

~~ r~ A70.."'>..~ .~ - I ~ Care/no

/. ~~~P~WC PREPARED BY: DATE: November 19,2010 <.J TBE
, - ~ Cardno TBE PROJECT NAME: White Tanks FRS #4

,it.- ~ r,.rvr 11751 I)~ 2236 West Shangri-La Rd. PROJECT NO: 2008 C013 (FCD 2009 C032)
DAVID SCOrJn I Phoenix, AZ. 85029

HUSCHE {~ (602) 749-8550
~ . NOTE: The coordinate and elevation values provided~-1;! ~. "",.w d,p'<I tho " .." oIlI'ly '.001100. AdJ"lm...,
~/<O~\)''='' were made, as needed, to the surveyed request location.
~ A 1. All Data Is English

)(p "3.")'-\ TBE Proiect Number: AZ015-005-04

Coordinates Anticipated Ground Top Bottom . Depth of
TH# Street Utility Date EI f EI tI EI f Material Type, Outside Diameter and Comments C

Northing Eastlng eva Ion eva on eva Ion over

10 Van Buren St 891860.86 536849.98 Fiber 11/17/10 1005.74 1001.18 999.92 48" Wide Concrete Encasement NE/SW 4.56

11 Van Buren St 891856.90 536840.93 Fiber 11/11/10 1005.82 1002.14 1000.86 12" Wide Concrete Encasement NEiSW 3.68

12 Van Buren SI 891852.21 536831.97 Fiber 11/17/10 1005.96 999.90 ----- 3/4" Direct Buried Cable NE/SW 6.06

13 Van BurenSt 891848.28536822.94 Fiber 11/11/101006.12 999.78 ----- 3/4"DirectBurledCableNE/SW 6.34

14 Van Buren St 891843.34 536813.94 Fiber 11/17110 1006.29 999.87 ----- 3/4" Direct Buried Cable NEiSW 6.42

TBESummary1.xls Page 1 of 1

- - - - - - - - -
11/19/2010

- - - - - - - - - -



WHITE TANKS FRSlf4

VAN BUREN STREET

JACKRABBIT TRAIL TO conON LANE

FCD PROJECT NO. 2008 COB

POTHOLE REQUEST

PH#
Coordinates

Anticipated Utility Comments
Plan Sheet

Northing Easting No.

1 891829.5119 528576.0809 SWG HP GAS 12-IN STEEL
High Pressure Gas line - 12-in Steel Pipe - Pothole to

Sheet PH 01
verify top and bottom of pipe

Cox CATV Fiber Optic /
Multiple Cox CATV Fiber Optic cable lines - Pothole to

2 891828.3632 528607.5727 verifiy top and bottom of lines and number of lines or if it Sheet PH 01
cable

is a duct bank

Cox CATV Fiber Optic /
Cox CATV Fiber Optic cable lines - Pothole to verifiy top

3 891813.7706 529740.8416 and bottom of lines and number of lines or if it is a duct Sheet PH 02
cable

bank

Cox CATV Fiber Optic /
Cox CATV Fiber Optic cable lines - Pothole to verifiy top

4 891801.9203 531540.8416 and bottom of lines and number of lines or if it is a duct Sheet PH 03
cable

bank

Cox CATV Fiber Optic /
Cox CATV Fiber Optic cable lines - Pothole to verifiy top

5 891790.0700 533340.8416 and bottom of lines and number of lines or if it is a duct Sheet PH 04
cable

bank

Sprint Maps call out a Typical Depth of 6O-inches at

6 891794.7464 533808.6339 Sprint Fiber Optic Roadway Crossings - Pothole to verify top and bottom of Sheet PH 05

pipe

AT&T Plans call this the Phoenix to Buckeye Cable w/ a 48

7 891685.8820 536439.4059 AT&T Fiber Optic cable inch Typical Depth - Pothole to verify top and bottom of Sheet PH06

pipe

AT&T Plans call this the Transcontinental cable w/ a 60-

8 891665.1321 536449.1712 AT&T Fiber Optic Cable inch Typical Depth - Pothole to verify top and bottom of Sheet PH06

pipe

SWG HP GAS 1-1/4-IN STEEL Southwest Gas HiSh Pressure Gas - 1-1/4" steel pipe and

9 891708.6741 539679.4317 & QWEST Local Networks Qwest Local Network Telephone - Pothole to verify top Sheet PH08

Telephone and bottom of pipe

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



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

HORIZONTAL VERTICAL
SCALE IN FEET SCALE IN FEET

NOTE: THE PROFILE READS ALONG THE AT&T STATlONING EAST TO WEST
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1/f1f~~ £
TESTHOLE DATA SUMMARY

~~ ~'9. AI*' ~
"'0 \ P~~ '-' PREPA;ED BY: DATE: May 9. 2011 <'.1"..., Carclno1751 TBE Group, Inc. PROJECT NAME: White Tanks FRS #4

DAVID SCOTT I 2236 West Shangri-La Rd.
TBE

~H~ Phoenix. AZ 85029

PROJECT NO: FCD 2010 C029

~ [;;., (602) 749-8550
NOTE: The coordinate and elevation values provided

:1.-9/~ON~. ~~." .... below depict the actual utility location. Adjustments

~J(p 3.3"'~ were made, as needed, to the surveyed request location.
All Data Is English

TBE Project Number: AZ096-014-00

Coordinates
Anticipated Ground Top Bottom Depth of

TH# Street
Utility

Date
Elevation Elevation Elevation

Material Type, Outside Diameter and Comments
Cover

Northing Eastlng

15 Van Buren St 891987.29 528602.25 Teleohone 05/03/11 1033.54 -_.__._--
----~- No Teleohone Per Raul Hernandez With ELM - No Sianal- Not Juo ------_.-

16 Van Buren SI. 891981.80 528643.27 Water 04/21/11 1033.41 1026.59 -.------ 13" Wrapped Ductile Iron Pipe N-S 6.82

17 Van Buren SI. 891980.12 528657.00 CATV 04/15111 1033.00 1032.13 1026.54 161" Wide X 67" Hiah Concrete Encasement N-S 0.87

18 Van Buren SI. 891976.98 528665.97 Gas 04/15/11 1032.83 1031.01 1026.37 161" Wide X 67" Hioh Concrete Encasement N-S 1.82

19 Van Buren SI. 891943.78 533932.71 Telephone 04/21/11 1015.15 1012.94 ------_.- 2 1/2" Direct Burled Cable N-S 2.21

20 Van Buren SI. 891943.78 533930.05 Gas 04121/11 1015.13 1009.68 ------ 2112" Steel Gas Line N-S 5.45

21 Van Buren SI. 891990.96 536928.11 Telephone 04/19/11 1008.39 1003.63 1002.99 l6\ 2" Plaslic Conduits NE-SW Laid 10" Wide 4.76

22 Van Buren SI. 891999.02 536925.96 Telephone 04/19/11 1008.03 1004.73 1003.34 11" Wide Concrete Encasement NE-SW 3.30

23 Van Buren SI. 891883.40 537105.74 Telephone 05103111 1010.39 ---_....- ------_.- Marked "No Conflict" - No Sianal - Not Duo --------

24 Van Buren St. 891871.97 539144.42 Telephone 04/21/11 1001.63 ............ -----.-- Marked "No Conflict" - No Sianal - Not Duo ------

25 Van Buren SI. 891871.79 539184.35 Gas 04/26/11 1001.72 993.81 ----_.._- 21/2" Coated Steel Gas Line N-S 7.91

26 Van Buren SI. 891867.14 540105.92 Sewer 05/03/11 1004.43 989.05 1004.43 15" +1- PVC Pipe N-S·· Could Not Get Accurate 0.0. Due to Depth 15.38

27 Van Buren SI. 891854.17 540387.16 Gas 04/21/11 1003.65 1003.29 1000.33 44" Wide Concrete Encasement E-W 0.36

28 Van Buren SI. 891849.67 541207.58 Gas 04/21/11 1000.89 997.11 -_......... 21/2" Sleel Gas Line E-W 3.78

29 Van Buren SI. 891860.89 541338.41 Teleohane 04126/11 1000.43 ----_...- -----_..... Marked "No Conflict" - No Sklnal - Not Duo --------

30 Van Buren SI. 891858.94 541715.22 Sewer 05/03111 998.56 985.94 998.56 81/2" PVC Pipe N-S 12.62

31 Van Buren SI. 891858.09 541879.72 Gas 04/30/11 997.95 -------- -------- Bluestake Marked "No Conflict" Could Not Get 5ianal Goina North. E-W OnlY -_._----
Not Dua

32 Van Buren SI. 891853.82 542714.91 Sewer 05105/11 996.69 983.81 996.69 12" +1- PVC Pjpe N-S" Could Not Get Accurate 0.0. Due to Depth 12.88

33 Van Buren 51. 891851.45 542961.86 ElectricITele 04130/11 996.30 988.09 987.52 (4\ 3 1/2" Conduits N-S Laid 10" Wide 8.21
No Bluestake in Area

34 Van Buren SI. 891851.07 542992.69 Gas 04130/11 996.15 991.99 ----_..._- 4 112" Plastic Gas Une N-S 4.16

TBESummary(1 ).xls Page10f2

- - - - - - - - -
5/9/2011

- - - - - - - - - -



~
TESTHOLE DATA SUMMARY

(' 'O~J
e,"-<~~ ~ ~ 'P~0 DATE: May 9,2011 <J"'" Care/noI j, '" 'I, • .J- TBE Group, Inc. PROJECT NAME: While Tanks FRS #4

I 11751 0 ~
TBE

2236 West Shangri-La Rd. PROJECT NO: FCD 2010 C029
DAVIDSCon II Phoenix, AZ 85029

HUSCHER \ (602) 749-8550

~.~j~
NOTE: The coordinate and elevation values provided
below depict the actual utility location. Adjustments

I~ONr\)·~· were made, as needed, to the surveyed request location,
All Data Is English

eJ(p ~\.\1. TBE Proiect Number: AZ096-014-00

Coordinates
Anticipated Ground Top Bottom Depth of

TH# Street Date Material Type, Outside Diameter and Comments
Northing Eastlng

Utility Elevation Elevation Elevation Cover

35 Van Buren SI. 891850.78 543013.27 Sewer 05/06/11 996.12 990.92 _a.__._.__._ Found Concrete @ 5.20' DeeD Duo Alana Concrete 4.5' E & W - No Pipe Found 5.20

36 Van Buren SI. 891850.48 543036.52 Water 04/30/11 996.11 991.78 --_._--- 13" Ductile Iron Pipe N-S 4.33

37 Van Buren SI. 891849.67 543098.22 ElectricITele 04/30/11 996.03 987.89 987.00 (2) 3112" & (1) 4 1/2" Conduits N-S Laid 9" Wide 8.14

38 Van Buren SI. 891806.88 544017.34 Telephone 05104/11 992.21 990.08 992.21 2" Direct Buried Cable E-W 2.13

-

TBESummary(1 ).xls Page 20(2

- - - - - - - - -
5/9/2011

- - - - - - - - - -



REMARKS, TE_S_T_H_O_L_E_I_D_E_N_T'_F_IE_S_LO_C_A_T_IO_N_O_F_N_OR_T_H_E_D_G_E_O_F_C_O_NC_R_E_T_E_CA_P_A_N_D_T_HI_C_K_NE_S_S _

LOCA TION ·.PLAN - NOT TO SCALE

a:::

+
l-

I-

00
00
<l:
a:::
:><::
u

__ LTESTHOLE 1117 NORTH<l:...,

I I
I I
I I
I I
l... ____ J

VAN BUREN ST

ALL H & V MEASURMENTS ENGLISH

COORDINATE VALUES CROSS SECTION - NOT TO SCALE

TESTHOLE COORDINATES EASTFACING

1032.99'
NORTHING 891988.99 WIDTH/D.O. UARKER

ELEVATION

N/A
EASTING 528661.98

0.79' 1032.20'
TOP OF UTILITY

L-

C -
TOP OF UTILITY

SET AT t UTILITY _PK NAIL ~ STEEL PIN _CHSLD 'X' UAN. UEASURE ELEVATION

_HUB _OTHER

1.29' 1031.70'
PINK BOTTOU OF UTILITY

'-- '--
60TTOU OF UTILITYRIBBON COLOR UAN. Uf:ASuRE ELEVATION

TESTHOLE DATA REPORT
17 NORTH SUE CREW --=-JB::::..-----:.M:.;.:M---:. _

5.16.2011 f ~"~--I.n'~ CITY/COUNTY __---=-G.=..OO=:...:D::....Y'-=E:.;..;A:.:...:R _
_-,01_0-,-2:;;....;3:.:...:0....;,.9_~ / ""ClII.-...J ..., MARICOPA
AZ096.014.00 TBE GENERAL LOCATION INTERSECTION OF

55.334 JACKRABBIT TR & VAN BUREN ST
2236 WEST SHANGRI LA ROAD, PHOENIX. AZ85029

www.cardnotbe.com • 602.749.6550

PAVING TYPE 8< THICKNESS

CAP

MODERATE

TYPE
CONCRETE

SOIL CONDITION

MATERIAL

OFF ROAD

6"

TEST HOLE NO.

DATE DUG

CLIENT PROJECT NO.

TBE PROJECT NO.

TBE TRUCK NO.

0.0,

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

PREPARED BY, CST CHECKED BY: TSB



I
I
I

TESTHOLE DATA REPORT
TEST HOLE NO. 17 SOUTH SUE CREW --=-J=.B_---=.M:.;:M.:.:..- _

DATE DUG 5.16.2011 £,.......... C~~--6.n'''' CITY/COUNTY __----:G~O~O~D:...:.Y.=E.:..:A:..:.R _
CLIENT PROJECT NO. _.....:0..:.1.=..0_-2=..3=-0=-9::..-_~./ ~''''''J.., MARICOPA
TBE PROJECT NO. AZ096.014.00 TBE GENERAL LOCATION INTERSECTION OF

TBE TRUCK NO. 55.334 2236 WEST SHANGRILA ROAD, PHOENIX, AZ85029 JACKRABBIT TR & VAN BUREN ST
www.cardnotbe.com-602.749.8550

REMARKS: TE_S_T_H_O_L_E_I_D_E_NT_I_F_IE_S_LO_C_A_T_I_ON_O_F_S_OU_T_H_E_D_G_E_O_F_C_O_NC_R_E_T_E_CA_P_A_N_D_TH_'_C_KN_E_S_S _

LOCA TION PLAN - NOT TO SCALE

0:::

+
~

~

co
co
<t
0:::
~

U
<t
--:>

-----
II

I I
I I
I I

L - t TESTHOLE al7 SOUTH

VAN BUREN ST

ALL H & V MEASURMENTS ENGLISH

COORDINATE VALUES CROSS SECTION - NOT TO SCALE

TESTHOLE COORDINATES EASTFACING

1032.77'

NORTHING 891965.32 WIDTH/D.O. "'ARKER
ELEVATION

N/A
EASTING 528665.84

0.81'
L-.

1031.96'

SET AT li. UTILITY LSTEEL PIN
TOP Of UTILITY

~
TOP Of UTILITY

_PK NAIL _CHSLD 'X' UAN. "'EASURE ELEVATION

_HUB _OTHER

1.40'
'-

1031.37'
PINK BOTTO'" Of UTILITY BOTTO'" OF UTILITY

RIBBON COLOR "'AN. "'EASURE ELEVATION

PAVING TYPE & THICKNESS

7"0.0. _

I
I
,

I

I
I
I

I
I
I

I
I

I
I
J

I

TSB

CAP

MODERATE

CHECKED BY:

TYPE

SOIL CONDITION

MATERIAL C_O_N_C_R_E_T_E _

OFF ROAD

CSTPREPARED BY,

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



TESTHOLE COORDINATES

LOCA TION PLAN - NOT TO SCALE

COORD INA TE VALUES CROSS SECTION - NOT TO SCALE

I ;
I I

I
i
I

UARKER
ELEVATION

1031.77'

1032.75'

TOP OF UTILITy
ELEVATION

1025.90'
BOTTOU OF UTILITY

ELEVATION

TSB

CAP/POUR

1117 EAST

MODERATE

CflECKED BY,

TYPE

VAN BUREN ST

: - - - -y--TESTHOLE

I I
I- J

CONCRETE

SOIL CONDITION

_CHSLD 'X'

ALL H & V MEASURMENTS ENGLISH

a::
t-

t
eo
eo
«
a::
:><:
u
«
J

MATERIAL

OFF ROAD

.x. STEEL PIN

_OTHER

GST

TESTHOLE IDENTIFIES LOCATION OF EAST EDGE OF CONCRETE CAP AND THICKNESS - BOTTOM OF

FIRST LlP= 1.56' (ELEVATION=1031.44')

NORTHING .....;8:....;9-'1..:..9..:..8..:..0;:.:;.1;;:;.2 _

SET AT Ii. UTILITy _PK NAIL

_HUB

EASTING 52_8_6_6_9_,_6_8 _

RIBBON COLOR P.:....IN..:.;.K.:...- _

TESTHOLE DATA REPORT
TEST HOLE NO. 17 EAST SUE CREW -=.J:::.B_-...,:M:;;M.::- _

DATE DUG ::::.;5.:.;:.16=.=2.::.0:..:.11__ f ~~~--"nl'" C/TY/COUNTY __---=G::..;:O::..;:O:.::D:..;.y.=E.:,.:A.:,.:R _
CLIENT PROJECT NO. _..:0:..:.1..=.0_-2=-=-30=-9~_ ~ / ...........J ... MARICOPA
TBE PROJECT NO. AZ096.014.00 TBE GENERAL LOCATION INTERSECTION OF

TBE TRUCK NO, 55.334 2236WESTSHANGRI LA ROAD, PHOENIX.AZ85029 JACKRABBIT TR & VAN BUREN ST
www.cardnotbe.com - 602.749.8550

PAVING TYPE & THICKNESS

70Yz"0,0. _

REMARKS:

PREPARED BY,

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



REMARKS: T_E_S_T_H_O_LE_I_D_EN_T_'_F_IE_S_L_O_C_A_T1_0_N_O_F_W_E_S_T_E_D_G_E_O_F_C_O_N_C_R_ET_E_C_A_P_A_ND_T_H_I_CK_N_E_S_S _

TESTHOLE DATA REPORT
TEST HOLE NO. 17 WEST SUE CREW --..::.J:;:.B_----.:M::.:M.::...- _

DATE DUG 5.16.2011 r ~C~~-'-'n'''' CITY/COUNTY __-.-::G::..::O::..::O~D:....:.Y-=E.::::.A.:...:.R _
CLIENT PROJECT NO. _--=O--=Ic:..0_-2::,.3::,.0::,.9::...-_~ -" ~''''''j.., MARICOPA
TBE PROJECT NO. AZ096.014.00 TBE GENERAL LOCATION INTERSECTION OF

TBE TRUCK NO. 55.334 JACKRABBIT TR & VAN BUREN ST
2236 WEST SHANGRI LA ROAD, PHOENIX, AZ85029

www.cardnotbe.com - 602.749.8550

LOCATION PLAN - NOT TO SCALE

0::

+
I--

I--

eo
eo
«
0::
~

U
«....,

-----
II

TESTHOLE '*17 WEST-
~ i

L ____ J

VAN BUREN 5T

ALL H & V MEASURMENTS ENGLISH

COORDINATE VALUES CROSS SECTION - NOT TO SCALE

TESTHOLE COORDINATES NORTHFACING

1033.01'

NORTHING 891980.12 WIDTH/O.O. lAARKER
ELEVATION

528655.12
N/A

EASTING

1.91'
'-

1031.10'

SET AT t UTILITY ..x. STEEL PIN
TOP or UTILITY C TOP or UTILITY

_PK NAIL _CHSLD 'X' lAAN. UEASURE ELEVATION

_HUB _OTHER

2.37'
'---

1030.64'
RIBBON COLOR PINK BOTTOU or UTILITY BOTTOlA OF UTILITY

lAAN. lAEASURE ELEVA TlON

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

PAVING TYPE 8. THICKNESS

sYz"0.0. ~ _

OFF ROAD

MATERIAL

SOIL CONDITION

CONCRETE
TYPE

MODERATE

CAP

I
I

PREPARED BY: GST CHECKED BY: TSB



REMARKS: _

TESTHOLE DATA REPORT
TEST HOLE NO. 17A SUE CREW --=.J=.B_---.:.M::.:;M.:.:.- _

DATE DUG -=_5:.:..::1-=6:.2:0:1:1~~_=__= f ~"~-'-'n'~ _CI_TY_I_CO_U_N_Ty ...:G.:.:;O:..:.:O:..:.:D:..:::Y:..:::E~A..:...:R _
CLIENT PROJECT NO. 010-2309 ~./ ..,....-a6J .... MARICOPA
TBE PROJECT NO. AZ096.014.00 TBE GENERAL LOCATION INTERSECTION OF

TBE TRUCK NO. 55.334 2236WESTSHANGRILAROAO.PHOENIX,AZ85029 JACKRABBIT TR & VAN BUREN ST
www.cardnotbe.com • 602.749.8550

LOCA TION PLAN - NOT TO SCALE

.17A~ i
PH

i:
w
ill
<'l

VAN BUREN ST
0::
l-

I-
ii)
co \ ./. « r0::

h!
:><::
u
«...,

(" ~

ALL H & V MEASURMENTS ENGLISH

COORDINATE VALUES CROSS SECTION - NOT TO SCALE

TESTHOLE COORDINA TES NORTHFACING

1033.00'

NORTHING 891980.12 WIDTH/D.O. IIAR~ER

ELEVATION

528655.96
5"

EASTING

5.36'
I-

1027.64'

SET AT Ii. UTILITY ...x.. STEEL PIN
TOP OF UTILITY

dJ
TOP Of UTILITY

_PK NAIL _CHSLD OX" IIAN. IIEASURE ELEVATION

_HUB _OTHER

5.82' L-- L-- 1027.18'
RIBBON COLOR ORANGE BDllOU Of UTILITY BDllOU Of UTILITY

IIAN. ilEASURE ELEVATION

MATERIAL P_LA_S_T_I_C_C_O_N_D_U_IT_5__ CABLE TV

MODERATE

TYPE

SOIL CONDITIONOFF ROAD

2" & (3)%"0.0. _

PAVING TYPE 8. THICKNESS

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

PREPARED BY: GST CHECKED BY: TSB



TESTHOLE DATA REPORT
TEST HOLE NO. 18A SUE CREW ---=-J=.B_----:.M:.:;M.:.:.-. _

DATE DUG --=_5~.:..:1...::.6:.2:0:1:1==== r ~~~-'-'nl'" _CI_TY_/_CO_U_N_Ty ~G~O~O~D~Y~E~A:2R _
CLIENT PROJECT NO. 010-2309 ~ -" "'CiiIIi'~J ... MARICOPA
TBE PROJECT NO. Al096.014.00 TBE GENERAL LOCATION INTERSECTION OF

TBE TRUCK NO. 55.334 2236WESTSHANGRILAROAD,PHOENIX,AZ65029 JACKRABBIT TR & VAN BUREN ST
WWW.cardnotbe.com - 602.749.6550

LOCA TION PLAN - NOT TO SCALE

~PH +
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VAN BUREN ST
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ALL H & V MEASURMENTS ENGLISH

COORDINATE VALUES CROSS SECTION - NOT TO SCALE

TESTHOLE COORDINATES NORTHFACING
1032.91'

NORTHING 891975.00 WIDTH/O.D. MARKER
ELEVUION

528664.16
18"

EASTING

8.12'
'- '-

1024.79'

SET AT Ii. UTILITY LSTEEL PIN
TOP OF UTILITY 0 TOP OF UTILITY

_PK NAil _CHSlD ·X· WoN. IoAEASURE ELEVATION

_HUB _OTHER

()12.95'
l....- I...- 1019.96'

RIBBON COLOR YELLOW BOTTOM OF UTILITY BOTTOM OF UTILITY
WoN. MEASURE ELEVATION

4Yz" PLASTIC PIPE & 12Yz" STEEL PIPE

I
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I
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I
I
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I

PAVING TYPE & THICKNESS

4Yz" - 12Yz"0.0. -=-__

REMARKS,

OFF ROAD

MATERIAL

SOil CONDITION

PLASTIC - STEEL
TYPE

MODERATE

GAS

I
I

PREPARED BY: CST CHECKED BY, TSB



REMARKS: _

TESTHOLE DATA REPORT
TEST HOLE NO. 39 SUE CREW --=.J=.B_---.:M.:.;,;M:.:..:- _

DATE DUG ~5~.1~6:.2:0~1~1:;~~= £'"~~~-'-'n''''_CI_TY_/_CO_U_NT_Y .:.:.G:.:...O:.:.;O~D::.;Y::..:.EA-.:..R.:..-. __
CLIENT PROJECT NO. 010-2309 '-J --" ..,...,-...~ .., MARICOPA
TBE PROJECT NO. AZ096.014.00 TBE GENERAL LOCATION VAN BUREN 5T

TBE TRUCK NO. 55.334 2236WESTSHANGRlLAROAD,PHOENIX,AZB5029 EAST OF JACKRABBIT TRAIL
www.cardnolbe.com - 602.749.8550

LOCA TION PLAN - NOT TO SCALE

PH
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u
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w

. TO JACKRABBIT TRAIL VAN BUREN ST

~PULL BOX

ALL H & V MEASURMENTS ENGLISH

COORDINATE VALUES CROSS SECTION - NOT TO SCALE

TESTHOLE COORDINATES NORTHFACING

1030.65'

NORTHING 891972.84 WIDTH/D.O. MARKER
ELEVA TlDN

11"
EASTING 528843.61

5.50'
L.. L..

1025.15'

SET AT ~ UTILITY ..x.. STEEL PIN
TOP OF UTILITy CO TOP OF UTILITY

_PK NAIL _CHSLD 'X' MAN. MEASURE ELEVATION

_HUB _OTHER

N/A
'--

N/A
RIBBON COLOR RED BOTTOM OF UTILITY BOTTOI.4 OF UTILITY

MAN. MEASURE ELEVATION

PAVING TYPE & THICKNESS

TSB

ELECTRIC

MODERATE

CHECKED BY:

TYPE

SOIL CONDITION

MA TERIAL P_L_A_S_T_IC_C_0_N_D_U_I_T_5__

OFF ROAD

GST

(2) 5Y2"0.0. _

PREPARED BY:
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WHITE TANKS FRSl4

VAN BUREN STREET

JACKRABBIT TRAil TO COnON LANE

FCD PROJECT NO. 2010 C029

POTHOLE REQUEST

Coordinates Plan Sheet
PH#

Northing
Anticipated Utility Comments

No.Easting

15 891987.3231 528602.2719 Qwest local Networks PH 01

16 891981.7963 528644.2519 AZ Water Company 12-inch DIP Water Main PH01

17 891980.1136 528657.0338 Cox Communications Fiber Optic PH01

18 891976.9559 528681.0191 Southwest Gas 4-inch PE natural gas line PH 01

19 891943.8076 533924.6204 Qwest local Networks 2 Qwest local Network lines PH 05

20 891943.7848 533928.2806 Southwest Gas 2-inch Steel naturaltas line PH 05

21 891990.9723 536928.1228 AT&T (Five) 2-inch plastic conduits, Phoenix to Buckeye lines PH 07

22 891995.0154 536925.981 Qwest local Networks PH 07

23 891883.3292 537105.7891 Qwest local Networks PH 07

24 891871.9775 539144.3945 Qwest local Networks 2 Qwest local Network lines PH 08

25 891871.7551 539184.3373 Southwest Gas 1-1/4-inch Steel Natural Gas PH 08

26 891867.0853 540107.3527 City of Goodyear 18-inch PVC Sanitary sewer PH 09

27 891865.6859 540384.3344 Southwest Gas PH 09

28 891861.5267 541207.5571 Southwest Gas PH 09

29 891860.8656 541338.3987 Qwest local Networks PH 10

30 891858.9572 541716.1286 City of Goodyear 8-inch PVC Sanitary sewer PH 10

31 891858.1246 541879.7291 Southwest Gas PH 10

32 891853.7655 542716.6213 City of Goodyear 12-inch PVC Sanitary sewer PH 10

33 891851.4316 542961.8474 Conduit Duct Bank COG Traffic, Qwest, APS Electric PH 11

34 891851.0528 542991.4766 Southwest Gas PH 11

35 891850.7743 543013.2635 City of Goodyear 18-inch PVC Sanitary Sewer
36 891850.4685 543037.1772 City of Goodyear 12-inch DIP Water Main
37 891849.6878 543098.2419 Conduit Duct Bank COG Traffic, Qwest, APS Electric
38 891819.7545 544017.3248 Qwest local Networks

F:\Projects\01Q..2309'LWTRS\Utilities\Pothole\pothole request 03-18-2011.xlsx Olsson Associates 3/29/2011

-------------------
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TESTHOLE DATA SUMMARY

~C i1() DATE: May31,2011 <..t, Carclno~ v.~; . ~ TBE Group, Inc. PROJECT NAME: White Tanks FRS #4 TBE
2236 West Shangri-La Rd. PROJECT NO: FCD 2010 C029

HUSCH~
Phoenix, AZ 85029
(602) 749-8550

~ ,~\\. NOTE: The coordinate and elevation values provided
~~ ....~. below depict the actual utility location. Adjustments

" I~ONA'\) .'P>' were made, as needed, to the surveyed request location.

,EJrp 3-3\-'" All Data Is English
TBE Proiect Number: AZ096-014-oo

Coordinates
Anticipated Ground Top Bottom Depth of

TH# Street
Utility

Date
Elevation Elevation Elevation

Material Type, Outside Diameter and Comments
Cover

Northing Easting

15 Van Buren St 891987.29 528602.25 Teleohone 05/03/11 1033.54 _.._----- -_._._---- No Teleohone Per Raul Hernandez With ELM - No SiQnal- Not Duo -------

16 Van Buren SI. 891981.80 528643.27 Waler 04/21/11 1033.41 1026.59 -_._---.- 13" Wrapped Ductile Iron Pipe N-S 6.82

17 Van Buren SI. 891980.12 528657.00 CATV 04/15/11 1033.00 1032.13 1026.54 161" Wide X 67" Hiah Concrete Encasement N-S 0.87

17A Van Buren SI. 891980.12 528655.96 CATV 05/16/11 1033.00 1027.64 1027.18 2" &(31 1 3/4" Plastic Conduits N • S Laid 5" Wide (Stacked 2 x 21 5.36

17n Van Buren SI. 891988.99 528661.98 ------ 05/16/11 1032.99 1032.20 1031.70 North Side Of Concrete Structure Coverlno Oriainal Teshole #17 And #18 0.79

17s Van Buren SI. 891965.32 528665.84 ------ 05/16/11 1032.77 1031.96 1031.37 South Side Of Concrete Structure Coverino Orioinal Teshole #17 And #18 0.81

17e Van Buren SI. 891980.12 528669.68 -_._---- 05/16/11 1032.75 1031.77 1025.90 East Side Of Concrete Structure Coverina Orlainal Teshole #17 And #18' This 0.98
Side Of The Structure Has A Lip At 1.56' Deep And A Recess Before Bottom

17w Van Buren SI. 891980.12 528655.12 ---_._- 05/16111 1033.01 1031.10 1030.64 West Side Of Concrete Structure Coverino Orioinal Teshole #17 And #18 1.91

18 Van Buren SI. 891976.98 528665.97 Gas 04/15111 1032.83 1031.01 1026.37 161" Wide X 67" Hioh Concrete Encasement N-S 1.82

18A Van Buren SI. 891975.00 528664.16 Gas 05/16/11 1032.91 1024.79 1019.96 4112" Plastic Pioe &12 112" Steel Pioe N - S Laid 18" Wide' Too= Too Of 8.12
41/2" Plastic Pioe: Bottom" Bottom Of 12112" Steel Pioe

19 Van Buren SI. 891943.78 533932.71 Teleohone 04121111 1015.15 1012.94 --- .._--- 21/2" Direct Buried Cable N-S 2.21

20 Van Buren SI. 891943.78 533930.05 Gas 04/21111 1015.13 1009.68 ._._---- 21/2" Steel Gas Line N-S 5.45

21 Van Buren SI. 891990.96 536928.11 Teleohone 0../19/11 1008.39 1003.63 1002.99 16\ 2" Plastic Conduits NE-SW Laid 10" Wide 4.76

22 Van Buren SI. 891999.02 536925.96 Teleohone 04/19/11 1008.03 1004.73 1003.34 11" Wide Concrete Encasement NE-SW 3.30

23 Van Buren SI. 891883.40 537105.74 Telephone 05103/11 1010.39 -_._----- ------_.., Marked "No Conflict" - No Sional - Not Duo --------

24 Van Buren SI. 891871.97 539144.42 Telephone 04/21/11 1001.63 -_._-_...-- ____a_a.
Marked ''No Conflict" - No Sianal • Not Duo --......_--

25 Van Buren 51. 891871.79 539184.35 Gas 04/26/11 1001.72 993.81 ......._- 2 1/2" Coated Steel Gas Line N-S 7.91

26 Van Buren St. 891867.14 540105.92 Sewer 05/03/11 1004.43 989.05 1004.43 15" +1- PVC Pipe N-S" Could Not Get Accurate 0.0. Due to Depth 15.38

27 Van Buren 51. 891854.17 540387.16 Gas 04/21/11 1003.65 1003.29 1000.33 44" Wide Concrete Encasement E-W 0.36

28 Van Buren SI. 891849.67 541207.58 Gas 04121/11 1000.89 997.11 -------- 2 1/2" Steel Gas Line E-W 3.78

TBESummary(With Adds).xlsx Page 1 of 2

- - - - - - - - -
5/3112011

- - - - - - - - - -
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TESTHOLE DATA SUMMARY

~~,,;,r:" ··~cLit .fI/V"6'\ ~ PREPARED BY: DATE: May31,2011 ' ..J'" Care/no'v 1 75 TBE Group, Inc. PROJECT NAME: White Tanks FRS #4 TBE
DAVID SCOTT I) 2236 West Shangri-La Rd. PROJECT NO: FCD 2010 C029

HUSCHER \ Phoenix, AZ 85029

~~h\~
(602) 749-8550

NOTE: The coordinate and elevation values provided
~~ -2~.

below depict the actual utility location. AdjustmentsI?OVA'\)·o.> .
~~p 373,·\1-

were made, as needed, to the surveyed request location.
All Data Is English

TBE Proiect Number: AZ096-014-oo

Coordinates
Anticipated Ground Top Bottom Depth of

TH# Street
Utility

Date
Elevation Elevation Elevation

Material Type, Outside Diameter and Comments
Cover

Northing Eastlng

29 Van Buren SI. 891860.89 541338.41 TeleDhone 04/26/11 1000.43 _..._.... ....._-.- Marked "No Conflict" - No Sional - Not Du!l -_.........

30 Van Buren SI. 891858.94 541715.22 Sewer 05103/11 998.56 985.94 998.56 81/2" PVC PiDe N-S 12.62

31 Van Buren SI. 891858.09 541879.72 Gas 04/30/11 997.95 -------- .------- Bluestake Marked "No Conflict" Could Not Get Sienal Goin!! North. E-W Only --_._-_.-
Not Duo

32 Van Buren SI. 891853.82 542714.91 Sewer 05/05/11 996.69 983.81 996.69 12" +/- PVC PiDe N-S" Could Not Get Accurate 0.0. Due to DeDth 12.88

33 Van Buren SI. 891851.45 542961.86 ElectricJTele 04/30/11 996.30 988.09 987.52 (4) 3 1/2" Conduits N-S Laid 10" Wide 8.21
No Bluestake in Area

34 Van Buren SI. 891851.07 542992.69 Gas 04130/11 996.15 991.99 -------- 41/2" Plastic Gas Line N-S 4.16

35 Van Buren SI. 891850.78 543013.27 Sewer 05/06/11 996.12 990.92 --....._-- Found Concrete @. 5.20' DeeD Duo Alona Concrete 4.5' E & W - No PiDe Found 5.20

36 Van Buren SI. 891850.48 543036.52 Water 04/30/11 996.11 991.78 ............_- 13" Ductile Iron Pipe N-S 4.33

37 Van Buren SI. 891849.67 543098.22 EleclricJTele 04/30/11 996.03 987.89 987.00 (2) 3 1/2" & (1)4 1/2" Conduits N-S Laid 9" Wide 8.14

38 Van Buren SI. 891806.88 544017.34 Telephone 05/04/11 992.21 990.08 992.21 2" Direct Buried Cable E-W 2.13

39 Van Buren SI. 891972.84 528843.61 TeteDhone 05/16/11 1030.65 1025.15 1030.65 (2) 5 112" Plastic Conduits N - S Laid 11" Wide 5.50

40 Van Buren SI. 891959.62 531230.95 Electric OS/23/11 1022.90 1015.98 1015.19 (4)21/2"& (1) 51/2"Conduits N-S Laid 11"Wlde 6.92

41 Van Buren SI. ...._--_._- _.__..... Electric 05123/11 ------- -------- -------- No Bluestake At This Location - No Slanal -------
42 Van Buren SI. 891883.27 537124.62 Gas 05123/11 1010.30 1004.85 --_ ..._--. 1 1/2" WraDoed Steel Gas NW-SE 5.45

43 Van Buren SI. 891882.27 537401.03 Electric OS/23/11 1007.51 999.53 -..-...... (2) 41/2" Conduits N-S Laid 12" Wide 7.98

TBESummary(With Adds).xlsx Page 2 of2

- - - - - - - - -
5/31/2011

- - - - - - - - - -
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TEST HOLE NO.

DATE DUG

CLIENT PROJECT NO.

TSE PROJECT NO.

TSE TRUCK NO.

TESTHOLE DATA REPORT
4° SUE CREW M__M_---:;.S;::.L _

5.23.2011 CD C~~--"n''''CITY/COUNTY __---=-G.;;;..OO.::...;D=-Y;..=E;.;..;A.;...;.R _
_0..:...;1:..::.0---,-2=..:3::....:0:..::.9_ ....-...~ ..., MARICOPA

AZ096.014.00 TBE GENERAL LOCATION INTERSECTION OF
55.334 1915T AVE & VAN BUREN ST

2236 WEST SHANGRI LA ROAD, PHOENIX. AZ85029
www.cardnotbe.com • 602.749.8550
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TESTHOLE DATA REPORT
TEST HOLE NO. 41 SUE CREW ~M~M~-__=_S.::.L _

DATE DUG ..::5;..:;.2::.;3::..;.;.::2..:;O.;:.:1l:....-__ f ~ C ._~ CITY/COUNTY G.::..O.::..O=..D,..:...Y=.E:.;..AR:..:-- _
CLIENT PROJECT NO. _..::O..:..IO,;;;..-....;2::.;3;;...O;;...9=---_~.-/ BrUnD .:..::M::...:A::...:R:..:.cIC::.;O::.;P:...;A~ _

TBE PROJECT NO. AZ096.014.00 TBE GENERAL LOCATION VAN BUREN ST

TBE TRUCK NO. 55.334 WEST OF CITRUS ROAD
2236 WEST SHANGRI LA ROAD. PHOENIX, AZ85029

www.cardnolbe.com - 602.749.8550

LOCATION PLAN - NOT TO SCALE

~ ~

+~ \

PROPERTY FENCE

VAN BUREN ST
PH *'41

~REOUESTED LOCATION

4

PROI'£RTY FENCE PROPf:RTY FE~CE

ALL H & V MEASURMENTS ENGLISH

COORDINATE VALUES CROSS SECTION - NOT TO SCALE

TESTHOLE COOROINATES
FACING N/A

N/A
N/A WIOTH/O.O. IAARKER

NORTHING ELEVATION

N/A
EASTING N/A

N/A N/A
TOP OF UTILITY

'- -
TOP OF UTILITY

SET AT Ii. UTILITY _PK NAIL _STEEL PIN _CHSLD 'X' UAN. IAEASURE ELEVATION

_HUB _OTHER

N/A
'--

N/A
N/A BOTTOIA OF UTILITY

'-
BOTTOIA OF UTILITY

RIBBON COLOR UAN. IAEASURE ELEVATION

NO BLUE STAKE AT THIS LOCATION- TESTHOLE NOT DUG - SWEPT IMMEDIATE VICINITY WITH

0.0.

I REMARKS:

I
PREPARED BY:

I

ELECTROMAGNETIC DETECTION EQUIPMENT - NO SIGNAL DETECTED

TSB

N/A

N/A

CHECKED BY:

TYPE
N/A

SOIL CONDITIONN/A

MATERIAL

GST

N/A

PAVING TYPE 8. THICKNESS

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

TESTHOLE DATA REPORT
TEST HOLE NO. 42 SUE CREW -:..M:..:,:M::.:....-_---.:S::..:L=--- _

DATE DUG ....:5:..::•.::.2=.:3.:.=2c::0:..:.1.:....1__ £ ~ C ._.-.. CITY/COUNTY ;::.G;::.O;::.O;::.D..:.Y.=E.::...:A.::...:R _
CLIENT PROJECT NO. _...::0..:..:10:--..=2;.=3...::0..::.9_~ / a ......no .....:.M:.:.:A::.:.R~I~CO~P.....:.A:::....___

TBE PROJECT NO. AZ096.014.00 TBE GENERAL LOCATION VAN BUREN ST

TBE TRUCK NO. 55.334 WEST OF CITRUS ROAD
2236 WEST SHANGRI LA ROAD. PHOENIX, AZ85029

www.cardnolbe.com - 602.749.8550

LOCA TJON PLAN - NOT TO SCALE

~ ~

+tt\~

PROPERlY FENCE

VAN BUREN ST "y-PH 1142

~

PROPERly FENCE PROPERlY FENCE

ALL H & V MEASURMENTS ENGLISH

COORDINATE VALUES CROSS SECTION - NOT TO SCALE

TESTHOLE COORDINATES NW - SEFACI~

1010.30'
NORTHING 891883.27 WIDTH/D.O. UARKER

ELEVATION

537124.62
IYz"

EASTING

5.45' 1004.85'
L.- a

SET AT ~ UTILITY ..x..PK NAIL
TOP OF UlILITY lOP OF UTILITY

_STEEL PIN _CHSLD 'X' MAN. UEASURE ELEVATION

_HUB _OTHER

N/A
l...- L-

N/A
RIBBON COLOR YELLOW BonOM OF UTILITY BOnOU OF UTILITY

UAN. UEASURE ELEVATION

PAVING TYPE & THICKNESS

I
0.0.

I REMARKS:

I
PREPARED BY:

I

IYz"

CST

ASPHALT - 5'

MATERIAL

SOIL CONDITION

WRAPPED STEEL
TYPE

ROCKY - MODERATE

GAS

CHECKED BY: TSB



I
I
I

TEST HOLE NO.

DATE DUG

CLIENT PROJECT NO.

TSE PROJECT NO.

TSE TRUCK NO.

TESTHOLE DATA REPORT
43 SUE CREW .:.:.M.:.:.M:..:....----=S:..:L=-- _

_5_.2.::..gl:..::·~_~=~~::...:0:..::9=___ <.f:) Care/no _CI_TY_/C_O_UN_T_y~~~~~:~::~::.:.O:::":R~D::"';IC~Y~o~E:':";p...:.A~:-::...--_-_-_

AZ096.014.00 TBE GENERAL LOCATION VAN BUREN ST
55.334 WES T OF CITRUS ROAD

2236 WEST SHANGRI LA ROAD, PHOENIX, AZ85029
www.cardnotbe.com - 602.749.8550

I
I
I
I
I
I
I
I
I
I
I
I

LOCATION PLAN - NOT TO SCALE

~ ~

+~ \

PROPERTY FENCE

VAN BUREN ST

EV--PH '*43

PROPERTY FENCE PROPERTY FENCE

ALL H & V MEASURMENTS ENGLISH

COORDINATE VALUES CROSS SECTION - NOT TO SCALE

TESTHOLE COORDINATES
FACING NORTH

.....-.-.-- 1007.51'

NORTHING 891882.27 WIOTH/O.O. MARKER
ELEVATION

12"
EASTING 537401.03

7.98'
l.-

999.53'

SET AT Ii. UTILITY ...x...PK NAIL
ToP OF UTILITY 00 ToP OF UTILITY

_STEEL PIN _CHSLD ·X· MAN. MEASURE ELEVATION

_HUB _OTHER

N/A
L..-

N/A
RIBBON COLOR RED BOTTOM OF UTILITY BOTTOM OF UTILITY

MAN. UEASURE ELEVATlON

PAviNG TYPE 8< THICKNESS

I
0.0.

I REMARKS:

I
PREPARED BY:

I

(2) 4Yz"

GST

ASPHALT - 5"

MATERIAL

SOIL CONDITION

PLASTIC CONDUITS TYPE

ROCKY - MODERATE

ELECTRIC

CHECKED BY: TSB



191975.001 528664.l6IGASlHP GI SWG
191976.9.1521665.971 GAS 1 SWG

OCR

OCR

ProjectControl

NGV029

NGVD29

11.61

5.33

Depth of
Cover

Material Type, OUtside DIameter and Comments

1011.40
1029045 I 1024.12

Top \Iottom
Elevation Elevation

1030.01

1029.45

Ground
Elevation

Date

3/11/2010

3/11/2010

4/21/2011 1033.41 1026.59 - 13" Wraooed Ductile Iron Pipe N-S 6.12 NGVOII CD

4/15/2011 10UOO 1032.13 1026.54 161" Wide • 6r Hlth Concrete Encasement 0.'7 NGVOII CO
5/16/2011 1033.00 1027.64 1027.1' 2" & (3) 3/4" Plastic ConduIt 2.2 Stack 5.36 NGVOII CO
5/16/2011 1032.99 1032.20 10U.70 North Edle of Conerete cap 0.7! NGVOII CD

5/16/2011 1032.77 1031.96 10U.37 South Ed&e of Cona'ete cap 0.'1 NGVOII CO
5/16/2011 1033.01 1031.10 1030.64 West Edp of Conerete cap 1.91 NGVOII CO

5/16/2011 1032.75 10U.77 1025.90 East Edle of Conerete cap 0.98 NGVOII CO
4/15/2011 1032.13 10U.Ol 1026.37 161" Wide. 6r HI-" CoMrete Encasemerlt 1.'2 NGVOII CO
5/16/2011 1032.91 1024.79 1019.96 4-1/2" I'E Gas, 12·1/2" Stl HP Gas, TOIl Elev. 4-1rI PE 1.12 NGVOII CD

WAlfll I\'!.'C

CA1V COX

CATV COX

891910.121521655.121 Cone. capl unknown

8919110.121521657.00

191965.321 521665.141 Cone. capl unknown

191910.121 521669.6.1 Cone. capl unknown

191911.991521661.911 Cone. capl unknown

191981.101521643.27

191910.121 521655.96

Jackrabbit Trail

Jackrabbit Trail
Jackrabbit Trail

Jackrabbit Trail

Street

Jackrabbit Trall

Van Buren St.

Jackrabbit Trail
Jackrabbit Trail

Van Buren St.

Jackrabbit Trail
Van Buren St.

1

2

18

17
16

PH

17S

17E

leA

17A
17N

17W

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



- - - - - - - - - - - - - - - - - - -
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'M-tITE TA.NKS FRS. OUn.ET FACIUTY

FCO CONTRACT NO. 2010 C029

iDESIGNEO iSW BY I:/~~ 1

16:~::ED I~ 1:5~6~~

"REViSION------ I 8Y I DATE

(?) FLOOO CONTROL OISTRICT
or MARICOPA COUNTY

ENGINEERING D1...,SlON

I
iil.

0.11 NCMlllll Ctl
~. otliWl .. co
0.1t HCi~. c.o
Oil _. co
UI MG'o'OIi CO

0." ~u CO
L~ _. (l)LU __ CO

DRA-.NC NO. CONSTRUCTlQN S£CTlOHS SHEET
Of'



· ~••~o~~
TESTHOLE DATA SUMMARY

JU~" C~kPAREDBY: DATE: September 27, 2011 ~,..., Csrdno
TBE Group, Inc. PROJECT NAME: While Tanks FRS #4 TBE
2236 West Shangri-La Rd. PROJECT NO: FCD 2010 C029

if{~ -~ Phoenix, AZ 85029
(602) 749-8550

~~ 9.1 1J NOTE: The coordinate and elevation values prOVided
~~ N !d . ~ below depict the actual utility location. Adjustments

.~~ £ I~ONi;:r\) e;, ))!"t I.- were made, as needed, to the surveyed requesllocatlon.

)(PIR2; 4/~ All Dala Is English
TBE Prolect Number: AZ096-014-oo

CoordInates
Anticipated Ground Top Bottom Depth of

TH' Street
Utility

Date
Elevation Elevation Elevation

Material Type, Outside Diameter and Comments
Cover

Northing Eastlng

15 Van Buren St 891987.29 528602.25 TelePhone 05/03/11 1033.54 ----_.-.- _._------ No Telephone Per Raul Hemandez With ELM - No SklOal- Not OUQ -_._----

16 Van Buren SI. 891981.80 528643.27 Water 04/21/11 1033.41 1026.59 -_....._-- 13" Wrapped Ductue Iron Pipe N-S 6.82

17 Van Buren SI. 891980.12 528657.00 CATV 04/15/11 1033.00 1032.13 1026.54 161" Wide X 67" Hiah Concrete Encasement N-S 0.87

17A Van Buren SI. 891980.12 528655.96 CATV 05/16/11 1033.00 1027.64 1027.18 2" & 1311 314" Plastic Conduits N - S Laid 5" Wide ISlacked 2 x 21 5.36

17n Van Buren SI. 891988.99 528661.98 .__._....- 05/16/11 1032.99 1032.20 1031.70 North Side or Concrete Structure Coverina ariainaI Teshole #17 And #18 0.79

17s Van Buren SI. 891965.32 528665.84 ------- 05/16/11 1032.77 1031.96 1031.37 South Side or Concrete Structure CoverillQ Ofialnal Teshole #17 And #18 0.81

17e Van Buren SI. 891980.12 528669.68 ------ 05/16/11 1032.75 1031.77 1025.90 East Side or Concrete Structure CoverillQ Orialnal Teshole #17 And #18' This 0.98
Side Of The Structure Has A LID At 1.56' DeeD And A Recess Before Bottom

17w Van Buren SI. 891980.12 528655.12 ---- ...... 05/16/11 1033.01 1031.10 1030.64 West SIde Of Concrete Structure Coverlna Orlolnal Teshole #17 And #18 1.91

18 Van Buren SI. 891976.98 528665.97 Gas 04/15111 1032.83 1031.01 1026.37 161" WIde X 67" Hiah Concrete Encasement N-S 1.82

18A Van Buren St. 891975.00 528664.16 Gas 05/16111 1032.91 1024.79 1019.96 4 1/2" Plastic Pioe & 12 1/2" Steel Pioe N - S laid 18" Wide' Too"' Too Of 8.12
41/2" Plasllc Pioe' Bottom- Bottom Of 121/2" Steel Pioe

19 Van Buren SI. 891943.78 533932.71 Teleohone 04/21111 1015.15 1012.94 -_..---- 2 1/2" Direct Buried Cable N·S 2.21

20 Van Buren SI. 891943.78 533930.05 Gas 04/21/11 ,1015.13 1009.68 --_._-- 2 112" Steel Gas Line N-S 5.45

21 Van Buren SI. 891990.96 536928.11 Teleohone 04/19/11 1008.39 1003.63 1002.99 1612" Plastic Conduits NE·SW Laid 10" Wide 4.76

22 Van Buren SI. 891999.02 536925.96 Telephone 04/19/11 1008.03 1004.73 1003.34 11" Wide Concrele Encasement NE-SW 3.30

23 Van Buren SI. 891883.40 537105.74 Teleohone 05/03/11 1010.39 -------- .........._- Marked "No Confllcl" - No Sianal • Not Duo --------

24 Van Buren SI. 891871.97 539144.42 Telephone 04/21/11 1001.63 -------- ------- Marked "No Conflict" • No Sianal - Not Dua --------

25 Van Buren SI. 891871.79 539184.35 Gas 04/26/11 1001.72 993.81 .._-_._- 21/2" Coated Steel Gas line N-S 7.91

26 Van Buren SI. 891867.14 540105.92 Sewer 05/03/11 1004.43 989.05 1004.43 15" +/- PVC Pioe N-S" Could Not Get Accurate 0.0. Due to Depth 15.38

27 Van Buren SI. 891854.17 540387.16 Gas 04121111 1003.65 1003.29 1000.33 44" Wide Concrete Encasement E-W 0.36

28 Van Buren SI. 891849.67 541207.58 Gas 04/21/11 1000.89 997.11 ---_.._-.. 21/2" Steel Gas line E-W 3.78
29 Van Buren SI. 891860.89 541338.41 Teleohone 04126/11 1000.43 ..--_._--- -------- Marked ''No Conflict" - No SlanaI - Not Duo .._..._-_...-

TBESummary(Wllh Adds).xlsx Page 1 or 2

- - - - - - - - -
9/27/2011

- - - - - - - - - -



.c_dl TESTHOLE DATA SUMMARY

,!2o~CA ED BY: DATE: September 27, 2011 '-.J"'" Csrdno, 0 TBE Group, Inc. PROJECT NAME: INhlle Tanks FRS #4

~ (,'J, If 2236 We" Sh,,,,ri-la "'
TBE

PROJECT NO: FCD 2010 C029
DAVID SCOTT. Phoenix, AZ 85029

HUSC~lR }\ (602) 749-8550

~~&J
NOTE: The coordinate and elevation values provided
below depict the actual utility location. Adjustments

~'? .'''' were made, as needed. to the surveyed request location.I<OW\)·'O·
All Data Is English

~J(p ""i'~ .\\ TBE Proiect Number: Al096-014-00

Coordinates
Anticipated Ground Top Bottom Depth of

TH# Street Date Material Type, Outside Diameter and Comments
Northing Eastlng

Utility Elevation Elevation Elevation Cover

30 Van Buren S\. 891858.94 541715.22 Sewer 05/03/11 998.56 985.94 998.56 8 112" PVC PiDe N-S 12.62

31 Van Buren St. 891858.09 541879.72 Gas 04/30/11 997.95 .._----- -_..._--- Bluestake Marked "No Conllict" Could Not Get Sklnal Goino North. E-W Only -_._-_.-
NotDua

32 Van Buren S\. 891853.82 542714.91 Sewer 05/05111 996.69 983.81 996.69 12" +/- PVC Pioe N-S *. Could Not Get Accurate 0.0. Due to Depth 12.88

33 Van Buren S\. 891851.45 542961.86 ElectriclTele 04/30111 996.30 988.09 987.52 (4) 3 112" Canduits N-S Laid 10" Wide 8.21
No Bluestake in Area

34 Van Buren S\. 891851.07 542992.69 Gas 04/30/11 996.15 991.99 ..._--_.. 4 1/2' Plastic Gas Line N-S 4.16

35 Van Buren S\. 891850.78 543013.27 Sewer 05106111 996.12 990.92 .._-_....... Found Concrete tfIl5.20' DeeD Duo Alona Concrete 4.5' E & W - No Ploe Found 5.20

36 Van Buren S\. 891850.48 543036.52 Water 04/30/11 996.11 991.78 ._._---_. 13" Ductile Iron Pioe N-S 4.33

37 Van Buren S\. 891849.67 543098.22 ElectricITele 04/30/11 996.03 987.89 987.00 (2) 3 112' & (1) 41/2" Conduits N-S Laid 9" Wide 8.14

38 Van Buren S\. 891806.88 544017.34 TeleDhone 05/04/11 992.21 990.08 992.21 2" Direct Burled Cable E-W 2.13

39 Van Buren SI. 891972.84 528843.61 Teleohane 05/16/11 1030.65 1025,15 1030.65 (2) 5 1/2" Plastic CondUits N - S Laid 11" Wide 5.50

40 Van Buren SI. 891959.62 531230.95 Electric 05/23/11 1022.90 1015.98 1015.19 (4) 21/2"&(ll5112"Condults N-S Laid 11'Wlde 6.92

41 Van Buren SI. ........_.... ......... Electric 05/23/11 -_......_- ._--_._- ......__..- No Bluestake At This Location - No Stonal --------
42 Van Buren SI. 891883.27 537124.62 Gas OS/23/11 1010.30 1004.85 A·_____·_..

1 112" Wraooed Steel Gas NW-SE 5.45

43 Van Buren SI. 891882.27 537401.03 Electric OS/23/11 1007.51 999.53 ---_._--- (2) 4 112" Conduits N-S Laid 12" Wide 7.98

44 Van Buren St. 891942.93 533884.43 Teleohone 09/23/11 1015.11 1012.10 ------_.. 12\ 11/4" PVC Conduits N-S Laid 3" Wide 3.01

45 Van Buren SI. 891942.72 533909.38 Teleohone 09/23/11 1015.35 1012.32 1011.95 (3) 1 1/4" PVC Conduits E-W Laid 4" Wide (Stackedl 3.03

46 Van Buren S\. 891872.18 539090.68 Teleohone 09/23/11 1001.65 997.25
_____ aa_

(1) 2 1/4" & (1) 1 3/4" Direct Buried Cables N-S Laid 5" Wide 4.40

47 Van Buren S\. 891845.54 539160.88 Teleohone 09123/11 1000.79 996.51 _.a.aa___ 1 112" Direct Burled Cable E-W 4.28

TBESummary(With Adds).xlsx Page 2 of2

- - - - - - - - -
9/27/2011

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



WHITE TANKS FRS#4

VAN BUREN STREET
JACKRABBIT TRAIL TO COnON LANE

FCD PROJECT NO. 2010 C029

POTHOLE REQUEST

Coordinates Plan Sheet
PH#

Northing Easting
Anticipated Utility Comments

No.

44 891943.5391 533872.8389 QWEST TElEPHONE (2) 1-1/4" PlASTIC CONDUITS PH 05

45 891969.0119 533909.4696 QWEST TELEPHONE (2) 1-1/4" PlASTIC CONDUITS PH05

WIRE TRACING TO LOCATE TElEPHONE LINE - QWEST

TElEPHONE CLAIMS IT IS NOT THEIR LINE. NEED TO LOCATE

TELEPHONE LINE. PHOG

QWEST TELEPHONE
2 DIRECT BURY CABLES - 400 PAIR AND 600 PAIR DIRECT

46 891872.2347 539149.9900 BURY CABLE PH 08

47 891845.4835 539160.8654 QWEST TElEPHONE 1 CONDUIT UNKNOWN SIZE PH 08

F:\Projects\Olo-2309'-.WTRS\Utilities\Pothole\pothole request 09-13-2011.xlsx Olsson Associates 9/14/2011

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



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

WHITE TANKS FRSt4
OUTlET FACILITY

FCD 2010 C029

a 50 100 2001
i i

SCALE IN FEET

~

KEY MAP SCALE: 1"1,500'

PROJECT NO: 01~2309

DRAWN BY: SRW
DATE: 09-13-2011

~

PH 44 OWEST TELEPHONE PH 4S QWEST TELEPHONE
(2) 1·114- PlASTIC CONDUITS (2) 1·114- PlASTIC CONDUITS

N: 11I1843.5311 N: 8118.0111
E: 533872.131II E:533tOI....

POTHOLE REQUEST MAP
VAN BUREN STREET

LEGEND
PROPOSED--........

POTHOlE
SYMBOl

==....O\OLSSON ~a:
AI'.CU•• " ...__

......
PH 05



- -_. - -----_.-------------------

1o 50 100 200

i I
SCALE IN FEET

PROJECT NO: 010-2308
DRAWN BY: SRW
DATE: 9-13-2011

~

WHITE TANKS FRS'"
OUTlET FACILITY

FeD 2010 C029

POTHOLE REQUEST MAP
VAN BUREN STREET

LEGEND
PROPOSED

POTHOlE~
SYMBOl

----0\
_..---OlSSON _.......... ---..

.....
PH 06



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

.....
PH 08

Io 50 100 200

i i
SCALE IN FEET

==---0\0lSS0N --a.....a". liB:

LEGEND
PROPOSED--.....

POTHOlE
SYWOL

PREVIOUSlV--.....
COMPLETED

POTHOlE
SYWOL

POTHOLE REQUEST MAP
VAN BUREN STREET

PH 47 QWEST TElEPHONE
(1) CONDUIT, UNKNOWN SIZE

N: .1845.4835
E: 538180.11854

PH 4e aweST TELEPHONE
(2) DIRECT BURY CABlES

1ST· 400 PAIR DIRECT BURY
2ND. eoo PAIR DIRECT BURY

~ I N: 11I1872.2347 I
~ E: 538141.1100 , ,

WHITE TANKS FRS t4
ounET FACILITY

FCD 2010 C029



~K)~
TESTHOLE DATA SUMMARY

~"CA" PREPARED BY: DATE: November 2. 2011

~F)
~ ~~ 10: ~ Cardno~ <J C? - ~E PROJECT NAME: White Tanks FRS #4

38316 est Shangri-La Rd. PROJECT NO: FCD 2010 C029 TBE~I JO~E.~L..--; < V Phoenix.~ 85029

~~
(602) 74~550

II ;I. s~ 14 fIJ.!h NOTE: The coordinate and elevation values provided
fi 9111 ~. below depict the actual utility location. Adjustments
~ONAU.r;· were made, as needed, to the surveyed request location.

I Exoires 7;£/3;/;, All Data is English
CTBE Proiect Number. AZ09EHl14-00

Coordinates
Anticipated Ground Top Bottom Material Type, Approximate Outside Diameter or Width, Orientation and Depth of

TH# Street Date
Northing Eastlng

Utility Elevation Elevation Elevation Comments Cover

1 Van Buren St. 891957.30 540144.78 Sewer 10124/11 1006.99 -- -- Duo at Reouested Location 10' Deep and 5' Wide - No Sewer Found --
1A Van Buren St. 891971.70 540259.23 Sewer 10124111 1005.91 1003.35 -- 6" PVC Pipe Found at Stub Out - Line Heads East Onlv 2.56

1B Van Buren St. 891971.70 540080.18 Sewer 10124/11 1006.77 1005.19 -- 6" PVC Pipe Found at Stub Out - Line Heads West Onlv 1.58

2 Van Buren St. 891951.93 540144.76 Electric 10124/11 1006.29 1001.51 1001.19 (2\ 2 112" ConduitS E-W Laid 5" Wide 4.78

3 Van Buren St. 891947.84 540141.75 Water 10124/11 1006.68 1002.30 -- 6 112" PVC Pipe Found at Stub Out - Line Heads West Only 4.38

4 Van Buren St. 891914.00 540146.60 Electric 10125/11 1004.99 1003.57 -- 2112 Conduit E-W 1.42

5 Van Buren St. 891856.97 540146.26 Gas 10125/11 1004.06 1000.64 -- 1 3/4" Wrapped Steel Pipe E·W 3.42

6 Van Buren St. 891841.05 540146.14 TeleDhone 10125/11 1004.02 999.82 -- 1 112" Direct Buried Cable E-W 4.20

7 Van Buren St. 891953.37 540648.62 Sewer 10124/11 1004.00 -- -- Duo at Reouested Location 5' DeeD and 4' Wide· No Sewer Found --
7A Van Buren St. 891953.37 540660.07 Sewer 10124/11 1003.87 1003.12 -- 6" PVC Pipe Found at Stub Out - Line Heads East OnlY 0.75

8 Van Buren St. 891947.90 540648.53 Electric 10124/11 1004.17 999.02 998.33 (2)2112" Conduits E-W Laid 8" Wade 5.15

9 Van Buren St. 891944.52 540648.46 Water 10124111 1004.22 -- -- Due at Reauested Location 9' Deep and 4' Wide - No Water Line Found --
9A Van Buren St. 891944.52 540654.58 Water 10124111 1003.62 1000.66 -- 5" PVC Pioe Found at Stub Out - Line Heads East OnlY 2.96

10 Van Buren St. 891912.34 540648.39 Electric 10125/11 1002.88 1001.38 -- 2 112 Conduit E-W 1.52

11 Van Buren St 891901.08 540648.31 Gas 10125/11 1002.45 -- -- Per SWG. No Gas Line at This Location - Carono Could Not Obtain Sional --
12 Van Buren St. 891852.37 540648.09 Gas 10125111 1002.79 999.69 -- 1 314" Steel PiPe E-W 3.10

13 Van Buren St. 891838.53 540648.04 Telephone 10125111 1002.78 997.42 -- 1112" Direct Buried Cable E-W 5.36

TBESummary(W1th Adds).x1sx Page 1 of

- - - - - - - - -
11/112011

- - - - - - - - - ---~-



181300236

POTHOLE REQUEST

october 2011

SCALE 1" = 40'

TItle

(I)

Stantec Consulting Services Inc.
8211 South 48th stroot
~ f\l. ll5044 U.SA
TIl. 602.438.2200
Fax. 602.431.9582
.....lalIoc.com

Stantec

--------- 1 --.J~:::=;=;==:#~==-..s....==-Il-===.cf;g~~~~~)~~5'~.,8f~2===
CONFIRM PIPE C/J~~7.83

SEWER X

POTHOLE #6 TELE
N 891844.86
E 540146.17

POTHOLE #4 UGE
N 891913.34

...L- .L----f---...L----jH---- E 540146.54

POTHOLE #5 GAS
=========f====~!=1=====7"- N 891856.94

E 540146.24

/ .. OJ.93 05. 4 ""- X V"T.::7U~

N 'V ~(I) ~ 0571 ~

J ~ POTH~~#1 SEWER
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Phoenix, Arizona 85020

Subject:

Dear Mr. Ford:

Geotechnical Evaluation
White Tanks No.4 Outlet Facility
Van Buren Street from Jackrabbit Trail to Cotton Lane
Buckeye, Arizona

In accordance with our proposal dated October 7,2010, and your authorization, Ninyo & Moore
is pleased to submit this geotechnical evaluation report for the White Tanks No.4 Outlet Facility
project in Buckeye, Arizona. This report presents our findings, conclusions, and geotechnical
recommendations for this project.

We appreciate the opportunity to be of service to you during this phase of the project.

Jeffrey S. Rodgers, R.G
Project Geologist
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2. SCOPE OF SERVICES

• Conducting a visual geologic reconnaissance of the project area.

• Boring logs from a previous nearby geotechnical evaluation is presented in Appendix D.

November 11, 2011
Project No. 603248001

Geotechnical Evaluation
White Tanks No.4 Outlet Facility, Maricopa County, Arizona

Our scope of services for this project generally included:

• Reviewing readily available aerial photographs and published geologic literature, including
maps and reports pertaining to the project site and vicinity.

1. INTRODUCTION

In accordance with our proposal dated October 7, 2010, and your authorization, we have

performed a geotechnical evaluation for the White Tanks No. 4 Outfall Facility project in

Maricopa County, Arizona. The purpose of our evaluation was to assess the subsurface conditions

at the project site in order to formulate geotechnical recommendations for design and

construction of the new outfall facility. This report presents the results of our evaluation and our

geotechnical conclusions and recommendations regarding the proposed construction.

• Establishing the boring locations in the field and locating nearby underground utilities
through Arizona Blue Stake prior to drilling.

• Drilling, logging, and sampling 18 exploratory soil borings to depths ranging from
approximately 20 to 25 feet below ground surface (bgs). The borings were logged in general
accordance with ASTM D 2488. Descriptions of the soils encountered are presented on the
boring logs in Appendix A.

• Conducting geotechnical laboratory testing of representative samples obtained from the
borings that consisted of, in-situ moisture content and dry density, particle-size gradation
analyses, Atterberg limits, consolidation (response-to-wetting), and corrosivity
characteristics (including pH, minimum electrical resistivity, soluble sulfates, and chlorides).
The results of the laboratory tests are presented on the boring logs in Appendix A and/or in
Appendix B.

• An agronomic test was conducted on a selected sample from our borings. The results are
presented in Appendix C.

• Coring the existing pavement at four locations along Van Buren Street to evaluate the
existing pavement section. Photographic documentation of the pavement cores are presented
in Appendix E.

60324800IR
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• Preparation of this report presenting our findings, conclusions, and geotechnical
recommendations.

3. SITE DESCRIPTION

The project alignment extends along Van Buren Street from the White Tanks Flood Retarding

Structure (FRS) No.4 Dam (situated near the northwest comer of the intersection of Van Buren

Street and Jackrabbit Trail) to Cotton Lane (Figure 1). The alignment is situated within Township

1 North, Range 2 West, and follows the southern boundaries of Sections 1 through 5, and the

northern boundaries of Sections 8 through 12. The Gila River was situated approximately 4 miles

to the south of the site.

At the time of our evaluation, Van Buren Street generally consisted of a two-lane, asphalt paved

roadway with a center turning lane. Van Buren Street crossed over the Roosevelt Irrigation

District (RID) Canal approximately one-half mile west of Citrus Road. Agricultural land and

residential development was observed along the north and south sides of the project alignment.

Based on the Perryville, Arizona United States Geologic Survey (USGS) Topographic

Quadrangle Map (1982), the elevation of the project site generally ranges from approximately

1,030 feet relative to mean sea level (MSL) at the western limits, to approximately 990 feet MSL

at the eastern limits, with approximately 40 feet of topographic relief over a horizontal distance

of approximately 3 miles along the project alignment. Based on this topographic map, the

regional topography at the project site generally slopes from the northwest down to the southeast.

Several aerial photographs of the project site were reviewed for this project. A 1937 Flood

Control District of Maricopa County (FCDMC) aerial photograph depicted the site as

undeveloped desert land to the west of the RID Canal. East of the RID Canal was depicted as

agricultural land. A 1949 FCDMC aerial photograph depicted agricultural land along the north

and south sides of Van Buren Street on both sides of the RID Canal. A 1958 photograph from

Historicaerials.com and a 1959 FCDMC photograph depicted White Tanks FRS No. 4

constructed near the northwest comer of Van Buren Street and Jackrabbit Trail. A 1993 aerial

603248001R 2



4. PROPOSED CONSTRUCTION

photograph depicted the site as being similar to its current condition, with scattered residential

structures and agricultural land adjacent to the north and south sides ofVan Buren Street.

Ninyo & Moore personnel logged the borings in general accordance with the Unified Soil

Classification System (USCS) and American Society for Testing and Materials (ASTM D 2488)

by observing cuttings and drive samples. Collected ring samples were trimmed in the field,

wrapped in plastic bags, and placed in cylindrical plastic containers to retain in-place moisture

conditions. Similarly, the Standard Penetration Test (SPT) and bulk samples were sealed in

plastic bags to retain their approximate in-place moisture.

November 11,2011
Project No. 603248001
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Geotechnical Evaluation
White Tanks No.4 Outlet Facility, Maricopa County, Arizona

This project consists of the design and construction of a new outlet facility structure that will

extend from the White Tanks FRS No.4 and connect to the proposed outfall structure to be

constructed along Cotton Lane. The new pipe will be 84 inches in diameter, and have invert

depths ranging from approximately 10 to 15 feet bgs. The installation of the trench will be done

using traditional cut-and-cover techniques, with the exception of where the alignment crosses the

RID Canal. Trenchless technologies will be utilized at this crossing. In areas that are affected by

the construction of this project, the roadway will be restored.

5. FIELD EXPLORATION AND LABORATORY TESTING

On February 11, 2011 through February 15, 2011, Ninyo & Moore conducted a subsurface

evaluation at the site in order to evaluate the existing subsurface conditions and to collect soil

samples for laboratory testing. Our evaluation consisted of drilling, logging, and sampling of 18

small-diameter borings, denoted as B-1 through B-18. The borings were advanced using a

Diedrich D-120 truck-mounted drill rig equipped with hollow-stem augers. The borings extended

to approximately 20 feet bgs, with the exception of borings B-9 and B-IO, which extended to

approximately 25 feet bgs. The approximate location of the borings are depicted on Figure 2.

60324800IR
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The soil samples collected from our drilling activities were transported to the Ninyo & Moore

laboratory in Phoenix, Arizona for geotechnical laboratory testing. The testing included in-situ

moisture content and dry density, particle-size gradation analysis, Atterberg limits, consolidation

(response-to-wetting), corrosivity characteristics (including pH, minimum electrical resistivity,

soluble sulfates, and chlorides), and agronomic testing. The results of the in-situ moisture content

and dry density testing are presented on the boring logs in Appendix A. A description of each

laboratory test method and the remainder of the test results are presented in Appendix B. The

results of the agronomic testing are presented in Appendix C.

In addition to the boring exploration, Ninyo & Moore cored the existing pavement at four

locations, denoted as C-l through C-4 along Van Buren Street to evaluate the pavement thickness

and underlying aggregate base (AB) thickness along the roadway. The pavement section

observations are further described in Section 6.2.1. Photographs of the pavement cores are

presented in Appendix E. Approximate locations of the cores are depicted on Figure 2.

In addition, soil borings and laboratory data from a previous Ninyo & Moore geotechnical

evaluation near the northwest comer of Jackrabbit Trail and Van Buren Street were reviewed for

additional data for this report. Additional geotechnical borings and laboratory testing from a

previous evaluation is presented in Appendix D.

6. GEOLOGY AND SUBSURFACE CONDITIONS

The geology and subsurface conditions at the site are described in the following sections.

6.1. Geologic Setting

The project site is located in the Basin and Range physiographic province. The Basin and

Range physiographic province is typified by broad alluvial valleys separated by steep,

discontinuous, and 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.

603248001R 4



6.2. Subsurface Conditions

Our knowledge of the subsurface conditions at the project site is based on our review of

background documents, field exploration, laboratory testing, and general experience in the

area. The following sections provide a generalized description of the materials encountered.

More detailed descriptions are presented on the boring logs in Appendix A.

The surficial geology of the site is described as Holocene to Early Pleistocene (10,000 years

to 1,000,000 years) age alluvial deposits. These deposits are generally deposited by channel

and sheet-flood deposits. They are described as being silt, sand, gravel and cobbles. Calcic

horizons ranging from Stage I (grains somewhat coated) to Stage II (grains coated) in

younger deposits, and Stage III (caliche cementation) to IV (caliche layers) in the older units

(Pearthree, 1991).

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 formation of

horsts (mountains) and grabens (basins) with vertical displacement along high-angle normal

faults. Intermittent volcanic activity also occurred during this time. The surrounding basins

filled with alluvium from the erosion of the surrounding mountains as well as from river

deposition. Coarser-grained alluvial material was deposited at the margins of the basins near

the mountains.

November 11,2011
Project No. 603248001
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6.2.1. Asphalt Concrete and Aggregate Base

Asphalt concrete (AC) was encountered at the surface of Boring B-16, and was

approximately 5 inches thick. AB was encountered underlying the AC in this boring,

and was approximately 10 inches thick. The AB generally consisted of poorly graded

gravel with sand in our boring. In our pavement cores, AC was encountered at the

surface and generally ranged in thickness from approximately 3 to 5 inches. Underlying

the AC in cores C-I and C-2, AB was encountered and ranged in thickness from

approximately 4 to 8 inches. In cores C-3 and C-4, AB was not encountered underlying

theAC.

Geotechnical Evaluation
White Tanks No.4 Outlet Facility, Maricopa County, Arizona
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Geotechnical Evaluation
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6.2.2. Fill

November 11, 2011
Project No. 603248001

Fill was encountered at the surface of each of our borings, except Boring B-16, where it

was encountered underlying the pavement section described above. The fill ranged in

thickness from approximately 3 to 8 feet in our borings. The fill material encountered in

our borings generally consisted of clayey sand, and silty sand in our borings. Varying

amounts of gravel were observed in the fill material, as well as re-worked caliche

filaments and nodules.

6.2.3. Alluvium

Alluvium was encountered underlying the fill in each of our borings, and extended to

the total explored depth of our borings. The alluvium was heterogeneous in stratigraphy,

and generally consisted of sandy clay, sandy silt, clayey sand, silty sand, well graded

sand with silt and gravel, clayey gravel with sand, and silty gravel with sand. Zones of

variable weak to strong cementation were encountered in the alluvium in our borings, as

well as cobbles and possible boulders.

6.2.4. Groundwater

Groundwater was not encountered in any of our borings during drilling. Well data

provided by the Arizona Department of Water Resources (ADWR) indicates

groundwater has been historically encountered and/or perched saturated soil zones at

approximately 200 feet bgs. However, it should be noted that groundwater levels could

fluctuate due to seasonal variations, the project site's close proximity to RID Canal and

Gila River, irrigation, groundwater withdrawal or recharge, surface run-off, perched

groundwater zones, and areas adjacent to and in ephemeral streams, and other factors

not apparent at the time of our field work.

Based on Federal Emergency Management Agency published Flood Hazard Maps, the

project site is mapped in an area that has a 0.2 percent chance annually of flooding,

except in the areas adjacent to the RID Canal, which has been mapped as having a 1

percent annual chance of shallow flooding on the order of 1 to 3 feet.

60324800IR 6



7. GEOLOGIC HAZARDS

In general, shallow flooding may be encountered during construction following a heavy

precipitation event, which may need to be mitigated during construction.

The following section provides a discussion regarding potential geologic hazards such as land

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

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 occurred. Reportedly, earth

fissures have also formed due to tensional stress caused by differential subsidence of the

unconsolidated alluvial materials over buried bedrock ridges and irregular bedrock surfaces

(Schumann and Genualdi, 1986).

1(lngo&/(toore
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Based on our field reconnaissance and review of the referenced material, there are no known

earth-fissures present at the surface of the subject site. The closest documented earth fissure to

this site is approximately 3 miles to the north of the site. Continued groundwater withdrawal in

the area may result in subsidence of the valley and the formation of new fissures or the

extension of existing fissures. The occurrence of earth fissures cannot accurately be

predicted. Due to this unpredictable nature of earth fissures, a future occurrence along the

7.1. 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, 1986). From 1948 to 1983,

excessive groundwater withdrawal has been documented 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.

Geotechnical Evaluation
White Tanks No.4 Outlet Facility, Maricopa County, Arizona
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project alignment cannot be accurately predicted. In general, land subsidence and earth

fissures are not expected to be a constraint to the construction of the project.

7.2. Faulting and Seismicity

The site lies withiJil the Sonoran zone, which is a relatively stable tectonic region located in

southwestern Arizona, southeastern California, southern Nevada, and northern Mexico

(Euge et aI., 1992). This zone is characterized by sparse seismicity and few Quaternary

faults. Based on our field observations, review of pertinent geologic data, and analysis of

aerial photographs, faults are not located on or adjacent to the property. The closest fault to

the site is the Sand Tank Fault, located about 40 miles to the south of the site. The Sand Tank

Fault is situated along the western piedmont of the Sand Tank Mountains, to the southeast of

Gila Bend. The fault is a northeast striking normal fault that dips to the northwest. Recent

movement along this fault was documented as being approximately 70,000 years ago during

the Late PleistoceJlle epoch. The slip-rate category of this fault is less than 0.2 millimeters

per year (Pearthre(:, 1998).

7.3. Liquefaction Potential

Based on the SPT values at the site and the low ground motion hazard (relatively low ground

accelerations), the likelihood or potential for liquefaction is considered to be negligible and

is therefore not a design concern for this project.

8. CONCLUSIONS

Based on the results of our subsurface evaluation, laboratory testing, and data analysis, it is our

opinion that the proposed construction is feasible from a geotechnical standpoint, provided that

the recommendations of this report are incorporated into design and construction of the proposed

project, as appropriate. Geotechnical considerations include the following:

• The on-site soils should generally be excavatable to the anticipated earthwork depths with
heavy-duty earth moving construction equipment in good working condition. However,

60324800IR 8



9. RECOMMENDATIONS

• Backfill should be compacted in a manner that discourages surface water infiltration.

• We estimate an earthwork (shrinkage) factor of 10 to 20 percent if the on-site soils are re
used as fill.

November 11,2011
Project No. 603248001
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Geotechnical Evaluation
White Tanks No.4 Outlet Facility, Maricopa County, Arizona

cemented soils, cobbles and possible boulders were encountered at various locations in our
borings. These soils or dense granular soils may result in slower excavation rates.

• Temporary side slopes of 1.5:1 (horizontal:vertical) can be used for much of the project
alignment.

• Based on the results of the field and laboratory evaluations, it is our opinion that new
pavement should be founded on a zone of adequately moisture-conditioned and compacted
engineered fill.

• Imported soils and soils generated from on-site excavation activities that exhibit a very low
to low swell potential can generally be used as engineered fill, provided any oversized or
heavily cemented materials are either broken down or wasted. Many of the on-site soils
observed may meet this criterion; however, fme-grained sand silts were encountered in our
borings, which are not acceptable for use as engineered fill.

• Excavations near existing utilities may encounter backfill that will differ from native
materials.

• Cohesionless soils were encountered during our field exploration. These soils may cause
potential for trench wall stability by not keeping the trench open long enough for trench box
placement.

• Groundwater was not observed in our borings. However, perched groundwater might be
encountered in the excavations. Groundwater should be monitored up to and during
construction, including the jack-and-bore locations.

• Corrosivity test results indicate that subgrade soils at the site may be corrosive to ferrous
metals, and the sulfate content of the soils present a negligible sulfate exposure to concrete.

The following sections present our geotechnical recommendations for the proposed design and

construction. If the proposed construction is changed from that discussed in this report, Ninyo &

Moore should be contacted for additional recommendations.

60324800IR
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9.1. General Earthwork

The following sections provide our earthwork recommendations for this project. In general,

the earthwork spe:cifications contained in Maricopa Association of Governments (MAG),

Uniform Standard Specifications and Details for Public Works Construction are expected to

apply unless specifically noted.

9.1.1. Excilvations

Our evaluation of the excavation characteristics of the subsurface materials along the

project alignment is based on the results of 18 exploratory soil borings, site

observations, and our experience with similar materials and nearby projects. In our

opinion, excavation of the site materials can generally be accomplished using heavy

duty earthmoving equipment that is in good operating condition. During our field

exploration, we encountered varying degrees of calcic cementation as well as cobbles

and possible boulders. These materials could be difficult to excavate during construction

depending on the actual degree of cementation and size of the materials encountered.

Excavation rates may slow down in this material. Depending on the excavation

conditions dming construction, more aggressive excavation techniques may be needed.

Any debris (mcountered during excavation should be removed from the site and

disposed of at a legal dumpsite.

Following excavation activates, and prior to the placement of engineered fill or other

construction, the geotechnical consultant should carefully evaluate the exposed surfaces

of the trench" Evaluation techniques may include soil probing, density testing, etc.

Based on the evaluation, additional earthwork may be needed. In areas of soft or wet

soils, drying, scarifying, or overexcavation may be appropriate for the trench bottoms.

In areas where materials that are not suitable for re-use (e.g., organics, plastic clays,

etc.) are observed, additional overexcavation may be needed.

60324800IR 10
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9.1.2. Temporary Slope Stability

Excavations that are 20 feet deep or less could be constructed using a sloped excavation

in accordance with Occupational Safety and Health Administration (OSHA) Standards.

OSHA standards provide trench sloping and shoring design parameters for trenches as

deep as 20 feet, based on the soil types encountered.

Soils of low cohesion were encountered during our field exploration. Because of these

soils, we recommend that the OSHA soil "Type e" be used for the fill and alluvial soils

along the alignment. Based on OSHA standards, this corresponds to a temporary side

slope of 1.5: I (horizontal to vertical), or flatter, in sloped excavations that are less than

20 feet.

Temporary excavations that encounter surface or groundwater seepage may need

shoring and/or stabilization, by placing sandbags or gravel along the base ofthe seepage

zone. Excavations encountering seepage should be evaluated on a case-by-case basis.

Slope stability for trenches deeper than 20 feet should be designed by the contractor's

engineer based on alignment-specific soil properties and settlement-sensitive features.

9.1.3. Temporary Shoring

Because of the adjacent parallel adjacent utilities, temporary shoring may be needed

during construction to prohibit the undermining of the nearby utlities and to also help

stabilize their backfill soils. Also, temporary earth retention systems can be used for this

project if an excavation of a 1.5:1 (horizontal:vertical) or flatter slope is undesirable.

Temporary earth retention systems may include braced systems, such as trench boxes or

shields with internal supports or cantilever systems (e.g. soldier piles and lagging).!t

should be noted that due to the cohesionless nature of the site soils, the trench sidewalls

may not stay open long enough for the placement of trench boxes.

We recommend the lateral earth pressures for braced temporary earth retention systems

that presented on Figure 3. These earth pressures are based on the assumptions that the

shoring system will be constructed without raising the ground surface elevation behind
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shoring system, and that there are no surcharge loads, such as soil stockpiles and/or

construction materials or any other loads acting above a I: I (horizontal to vertical)

plane that extends up and back from the dredge line. For earth retention systems

subjected to lthe above-mentioned surcharge loads, the contractor should include the

effect of these loads on the design lateral earth pressures.

We anticipate that settlement of the ground surface will occur behind shoring systems

during excavation. The amount of settlement generally depends on the type of shoring

system used, the contractor's workmanship, and soil conditions. We recommend that

roadways, any utilities, and any structures in the vicinity of the planned shoring

installation b€:: reviewed with regard to foundation support and tolerance to settlement.

To reduce thle potential for distress to adjacent structures, we recommend that the

retaining systtem be designed to limit the ground settlement behind the shoring system

to Y2-inch or less. Possible causes of settlement that should be addressed generally

include:

• Settlement during excavation for structure construction;

• Construction vibrations; and

• Removal of the support system.

We recommend that the shoring installation be evaluated carefully by the contractor

prior to construction and that ground vibration and settlement monitoring be performed

during constmction.

The contractor should retain a qualified and experienced engineer to design the shoring

system. The contractor should evaluate the adequacy of the shoring parameters

presented in 1his report, and make the appropriate modifications for their design. We

recommend that the contractor take appropriate measures to protect the workers. OSHA

requirements pertaining to workers safety should be observed.

603248001R 12
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9.1.4. Bottom Stability and Construction Dewatering

The proposed excavations are not anticipated to encounter significant groundwater

(with the possible exception of surface run-off or perched zones) during construction.

Therefore, trench bottom stability problems during construction generally not

anticipated at this site. However, since excavations will be placed near the RID Canal,

due to possible perched groundwater near irrigated agricultural land, or if excavations

are located near drainage ditches, or near a known wash, arroyo, or drainage area that

are open during a heavy rain event, the trench material(s) might become saturated and

unstable and a dewatering system may be needed for these conditions. Groundwater

should be monitored at this site prior to, and during construction.

In addition, cohesionless soils (silts and fine sand) were encountered in our borings,

which may result in instability of the trench bottom. Stabilization of these soils, if

encountered, may be needed.

9.1.5. Pipe Bedding

We recommend that the pipeline be supported on 7 inches, or more, (or 1/12 of the

outside diameter of the pipe, whichever is more) of granular material that has particle

sizes no more than 1-1/2 inches in diameter, and has 3 to 15 percent passing the No. 200

sieve. This bedding/pipe-zone backfill should extend 1 foot above the pipe crown. Care

should be taken not to allow voids to form beneath the pipe (i.e., the pipe haunches

should be supported) to avoid damaging the pipeline. This may involve fill placement

by hand or small compaction equipment. The bedding/pipe zone should be placed in

horizontal lifts no more than approximately 8 inches in loose thickness and compacted

by appropriate mechanical methods, to a relative compaction of 95 percent (as

evaluated by ASTM D 698) and at a moisture content slightly above laboratory

optimum. Pipe Bedding Guidelines are presented on Figure 4.

The modulus of soil reaction (E ') is used to characterize the stiffness of soil backfill

placed on the sides of buried pipelines for the purpose of evaluating deflection caused

13



Geotechnical Evaluation
White Tanks No.4 Oudet Facility, Maricopa County, Arizona

November 11,2011
Project No. 603248001

by the weighlt of the backfill over the pipe. We anticipate that the invert depth of the

water main will generally be on the order of 10 to 14 feet bgs, with a cover of 4 feet, or

more above the pipe. For granular backfill bedding soils for pipes, we recommend using

an E' value of 1,500 pounds per square inch (psi).

9.1.6. Trelilchiess Installation

As indicated earlier, trenchless technologies (i.e. jack-and-bore operations) may be

needed to cross under the RID Canal. Based on the information from our borings in this

area, trenchle,ss techniques may be utilized. However, the presence of cementation,

cobbles, and/or boulders observed along the project alignment could slow the rate of

construction depending on the actual grain size of the material and/or the strength of the

rock/clasts encountered during construction. In addition, cohesionless, soft, wet, and/or

saturated soils may be present in the base of the pit, and may need stabilization.

Groundwater should be monitored up to the time of construction and during

construction at the jack-and-bore locations.

Caving of the pipe shaft may occur, particularly where relatively loose surface soils are

present. For stability and safety purposes, and to reduce ground movement, a perimeter

shaft support system (carrier casing) should be installed as the excavation progresses.

Following thl~ installation of the utility inside the carrier casing, the annulus space

should be in-J5.lled with fme gravel or sand that is blown in with air from the ends. A

portion of the gravel or sand could be blown in first (so as to fill under the haunches of

the utility) to Ireduce the potential for future movement of the pipe.

We recommend that the contractor be responsible for the design of access shaft shapes,

dimensions and ground support systems for the launching and receiving pit excavations

so that such design can be compatible with his construction equipment and methods.

Soldier piles with lagging or other types of shored excavations may serve as a suitable

system for this project. Driven sheeting may be difficult to install because of hard

ground conditions and the possibility of encountering buried gravel, bedrock, or caliche

60324800IR 14
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cemented soils. In addition, driven sheeting may cause real and perceived damage by

vibrations to nearby structures.

Jacking reaction force is developed by passive soil pressure resistance to the jacking

operation against the surface of the opposite wall of the jacking pit. For the case of a

jacking pit geometry which consists of a vertical face extending to the horizontal

ground surface, an ultimate passive resistance of 360 pounds per square foot (pst) per

foot of depth may be used. This value assumes no groundwater conditions. For a

different jacking pit geometry, we should be contacted for supplemental

recommendations. A factor of safety of 1.5 to 2.0 should be used to calculate the

allowable jacking pit resistance.

Surface subsidence associated with these operations was not evaluated as part of our

analysis. Nevertheless, the contractor should implement a monitoring program during

these operations to observe any ground movement above and adjacent to the pipe being

installed. If signs of subsidence or disturbance are noted, construction operations should

be stopped to address the ground movement. The integrity of nearby utilities, roadways

and canal lining will need to be protected during these operations.

9.1.7. Grading

Vegetation, and construction debris should be removed prior to the start of construction.

Voids caused by the removal of debris or oversized particles, if any, should be filled

with moisture-conditioned and compacted fill. We understand that sections of the

roadway may be removed for this project. The pavement should also be removed and

either recycled or disposed of in a legal dump site. Prior to placement of new fill, the

geotechnical engineer should evaluate the exposed surface for any areas of soft or wet

soils by methods such as proofrolling, probing, etc. If encountered, these areas may call

for overexcavation or scarification of the surface.
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9.1.8. Fill Placement and Compaction

Because of the nature of the site soils, we recommend that the lower 6 inches of the

trench bottom be scarified, moisture-conditioned, and recompacted to 95 percent

relative compaction per ASTM D 698 at a moisture content within 2 percent of its

optimum.

Trench backfill zone, as discussed in this report, refers to the zone above the pipe

zone/bedding backfill material in the trench. Backfill material in this zone should be

moisture-conditioned to 2 percent of its laboratory optimum and mechanically

compacted to a relative compaction of 95 percent as evaluated by ASTM D 698. Lift

thickness for backfill will be dependent upon the type of compaction equipment

utilized, but should generally be placed in lifts not exceeding 8 inches in loose

thickness. Special care should be exercised to avoid damaging the pipe or other

structures during the compaction of the backfill. The backfill should be done III a

manner that discourages surface water infiltration.

The upper 2-foot zone, located below existing or proposed pavement/flatwork sections,

should also bt: moisture-conditioned to slightly above its laboratory optimum; however,

in this zone the material should be mechanically compacted to a relative compaction of

100 percent, for granular backfill, and 95 percent for clayey backfill, as evaluated by

ASTMD698.

Backfilling should be accomplished by mechanical methods; however compaction by

flooding or jetting should not be permitted. The content of gravel in this backfill zone

that is more tl!lan 1-1/2 inches in diameter should not exceed 40 percent of the backfill

weight. In addition, particle sizes should not exceed 4 inches in diameter. Generated

excavation materials that contain this oversize fraction shall not be used as backfill

unless the material meets the criteria given above and/or the oversize fraction has been

processed and removed from the material. Imported backfill material, if utilized, should

meet the criteria for imported fill as presented in Section 9.1.7 of this report.

60324800IR 16
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We recommend that new pavement sections be founded on a 6-inch zone of moisture

conditioned and compacted engineered fill to 95 percent relative compaction at a

moisture content generally within 2 percent of its laboratory optimum. This can be

achieved by either overexcavation or scarification. If new fill is used, it should be

placed in horizontal lifts no more than approximately 8 inches in loose thickness. This

improved zone should extend 2 feet horizontally beyond the edge of the pavement. To

deter accumulation of water below the new pavement sections, the bottom of the

overexcavated zone below the new pavement should be sloped toward the edges of the

roadway.

Because of areas with relatively low density soils, an earthwork (shrinkage) factor

ranging from 10 to 20 percent is estimated if the on-site soils are re-used as fill.

Thrust blocks that are installed in the trenches can be designed for a lateral earth

pressure up to 3,000 pounds per square foot (pst).

9.1.9. T-Top Pavement Replacement

In asphalt concrete paved areas over trench excavations, we recommend the use of

MAG "T-Top" Type Trench Backfill (MAG detail 200-1) with respect to the asphalt and

aggregate replacement at the surface of the trench excavations, in order to reduce the

potential for differential settlement and water infiltration into the subsurface. This

includes the removal of asphalt and aggregate base to 1 foot or more beyond the extent

of each side of the installation trench, extending to 1 foot or more below the bottom of

the asphalt layer. In the T-Top, the thickness ofAB should be 12 inches or match either

existing or design thickness, whichever is deeper.

9.1.10. Suitable Fill and Borrow Material

Suitable engineered fill should not include deleterious or organic material, clay lumps,

construction debris, rock particles, and other non-soil fill materials (including cobbles

and possible boulders) larger than 4 inches in dimension. This material should be

disposed ofoff-site.

17



Geotechnical Evaluation
White Tanks No.4 Outlet Facility, Maricopa County, Arizona

November 11,2011
Project No. 603248001

In addition, suitable fill material should exhibit very low to low expansive potential, and

not consist of sandy silts or fme sands. Very low to low expansive potential soils are

defined as having an Expansion Index ([EI] by ASTM D 4829) of 50 or less, and a

Plasticity Index ([PI] by ASTM D 4318) of 20 or less. Atterberg limits tests performed

on selected soil samples from our borings resulted in PI values ranging from 0 (non

plastic) to 21. As such, many of the on-site soils will be suitable for re-use as engineered

fill, provided that any oversized or cemented materials are broken down or wasted;

however, some of the site soils are not acceptable for re-use as engineered fill. We

recommend that additional observation, soil sampling, and possible laboratory testing

be conducted during construction to better evaluate the presence of these unsuitable

soils.

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

expansion potential. Import material in contact with ferrous metals should preferably

have low corrosion potential (minimum resistivity more than 2,000 ohm-em, chloride

content less than 25 parts per million [ppm]). Import material in contact with concrete

should have a soluble sulfate content of less than 0.1 percent. The geotechnical

consultant should evaluate such materials and details of their placement prior to

importation.

9.1.11. Cont:rolled Low Strength Material

If desired, a Controlled Low Strength Material (CLSM) may be used as pipe or trench

zone bedding or backfill material. This is recommended for the pipe support at the jack

and-bore location. CLSM, also known as Controlled Density Fill or "Slurry Cement

Backfill," should be considered as an alternative pipe embedment and trench backfill

material. CLSM consists of a fluid, workable mixture of aggregate, Portland cement,

and water. The use of CLSM has some advantages:

• A narrower trench can be used, thereby minimizing the quantity of soil to be
excavated and possibly reducing disturbance to the near-by traffic;

60324800IR 18



9.2. Seismic Design Considerations

Based on a Probabilistic Seismic Hazard Assessment for the conterminous United States,

issued by the USGS (2002 data), the site is located in a zone where the peak ground

accelerations having 10, 5, and 2 percent probability of being exceeded in 50 years are

0.04g, 0.05g, and 0.07g, respectively. These ground motion values are calculated for "firm

rock" sites, which correspond to a shear-wave velocity of approximately 2,500 feet per

second in approximately the top 100 feet bgs. Different soil or rock types may amplify or

• The number of workers needed inside the trench excavation is reduced.

• Compaction requirements do not apply;

November 11,2011
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• CLSM can be batched to flow into irregularities in the trench bottom and walls; and

Buoyant or uplift forces on the piping should be considered if a CLSM is used and

prudent construction techniques may need multiple pours to avoid inducing excessive

uplift forces. The construction methods should not allow for the pipeline to displace

laterally or vertically during placement of CLSM. Sufficient time should be provided to

allow the CLSM to cure before placing additional lifts of CLSM.

The CLSM design mix should be in accordance with the MAG (2011) or Standard

Specifications for Public Works Construction (American Public Works Association,

1991). Additional mix design information can be provided upon request. The 28-day

strength of the material should be no less than 50 psi and no more than 120 psi. If on

site materials are used for the aggregate mixture, test batches may be needed to observe

conformity with strength requirements.

• There is less risk of damaging the pipe, since little or no compaction is needed to
place CLSM;

• The support given to the pipe is generally better, and higher values of modulus of
soil reaction (E' = 3,000 psi) can be used to design the pipe;

• If native soils are used to formulate the CLSM, less imported material will be
needed;
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de-amplify these values. The proposed improvements should be designed in accordance with

the requirements of governing jurisdictions and applicable building codes. Table 1 presents

the seismic design parameters for the site in accordance with International Building Code

(IBC, 2009) guidelines and mapped spectral acceleration parameters (USGS, 2011).

Table 1 - 2009 International Building Code Seismic Design Criteria

Seismic Design Factors Value

Site Class D
Site Coefficient, Fa 1.6
Site Coefficient, Fv 2.4
Mapped Spectral Acceleration at 0.2-second Period, Ss 0.167 g

Mapped Spectral Acceleration at 1.0-second Period, SI 0.059 g

Spectral Acceleration at 0.2-second Period Adjusted for Site Class, SMS 0.267 g

Spectral Acceleration at 1.0-second Period Adjusted for Site Class, SMI 0.141 g

Desi~ Spectral Response Acceleration at 0.2-second Period, Sos 0.178 g

Design Spectral Response Acceleration at 1.0-second Period, SOl 0.094 g

9.3. Pavements

The following sections present our recommendations for the pavement repair along Van

Buren Street.

9.3.1. Existing Pavement

As previously described, the existing AC encountered during our exploration generally

ranged in thickness from approximately 3 inches to 5 inches thick. The AB, where

encountered, ranged in thickness from approximately 4 to 8 inches in our pavement core

and boring locations. Also as previously mentioned, AB was not encountered in our

pavement core locations C-3 and C-4.

9.3.2. Pavement Restoration

We recommend that the pavements be supported on a zone of moisture-conditioned and

compacted fill as described in Section 9.1.6. A pavement design was not a part of our

scope of work for this project; however, based on our observations of the existing

pavement sections, we recommend that the restored pavement section consist of 5

60324800IR 20



Table 2 - Recommended AD Gradation

inches of AC over 8 inches of AB. This section will meet the Structural Number

provided by Maricopa County Department of Transportation. We recommend that the

asphalt pavement be in accordance with MAG Section 710, and the AB be in

accordance with MAG Section 702 as shown in Table 2.

9.4. Corrosion

The corrosion potential of the on-site materials was analyzed to evaluate its potential effect

on the associated utilities and concrete. Corrosion potential was evaluated using the results

of laboratory testing of a near-surface soil sample obtained during our subsurface evaluation

that was considered representative of soils along the project alignment.

The pH test results from selected representative samples at the ranged from 7.7 to 7.9, which

represents a basic environment. The minimum electrical resistivity measured in the

laboratory ranged from 3,283 ohm-em to 4,036 ohm-em which is not considered corrosive to

ferrous metals; however, the chloride content measured ranged from 21 ppm to 62 ppm,

which indicates that the soil may be corrosive to ferrous metals. The soluble sulfate content

November ll, 2011
Project No. 603248001

Sieve Size Percent Passing
(per ASTM D422-63) byWeigbt

1 1/4 inch 100
No.4 38-65
No.8 25-60

No. 30 10-40
No. 200 3-12
PJ. Max. 5

Laboratory testing consisted of pH, minimum electrical resistivity, and chloride and soluble

sulfate contents. The pH and minimum electrical resistivity tests were performed in general

accordance with Arizona Test 236b, while sulfate and chloride tests were performed in

accordance with Arizona Test 733 and 736, respectively. The results of the corrosivity tests

are presented in Appendix B.
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of the soil samples tested ranged from 0.007 to 0.008 percent, which is considered to

represent negligible sulfate content for concrete attack.

Based on this information, the site is considered to be corrosive to ferrous materials and

represent a negligible exposure of sulfates to concrete. Therefore, we recommend a corrosion

specialist be consulted for further recommendations pertaining to corrosion protection (such as

pipe wrapping, cathodic protection, etc.) ofany ferrous materials.

9.S. Concrete

Laboratory chemical tests performed on selected samples of on-site soils indicated sulfate

contents ranging from 0.007 to 0.008 percent by weight. Based on the following American

Concrete Institute (ACI) table, the on-site soils should be considered to have a negligible

sulfate exposure to concrete.

Table 3 - ACI Requirements for Concrete Exposed to Sulfate-Containing Soil

Water-
Fe,

Water- Normal-Weight
Soluble

Cementitious and
Sulfate

Sulfate
Materials Lightweight

Exposure
(SO..) in Soil, Cement Type

Ratio, by Weight, Aggregate
Percentage

Normal-Weight Concrete,
by

Aggregate Concrete l psi
Weight

x 0.00689 for MPa

Negligible 0.00 - 0.10 -- -- --

Moderate2 0.10 - 0.20
II, IP(MS), IS

0.50, or less. 4,000, or more.
(MS)

Severe 0.20 - 2.00 V 0.45, or less. 4,500, or more.

Very severe Over 2.00 V plus pozzolan3 0.45, or less. 4,500, or more.

I A lower water-cementitious materials ratio or higher strength may be needed for low permeability or for protection against
corrosion of embedded items or freezing and thawing (Table 4.2.2).

2 Seawater.
J Pozzolan that has been evaluated by test or service record to improve sulfate resistance when used in concrete containing Type V

cement.
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9.6. Concrete Flatwork

To reduce the potential manifestation of distress to any concrete flatwork (such as curbs and

sidewalks) due to movement of the underlying soil, we recommend that such flatwork (if

utilized for this project) be installed with crack-control joints at appropriate spacing as

The concrete should have a water-cementitious materials ratio no more than 0.50 by weight

for normal weight aggregate concrete. The structural engineer should ultimately select the

concrete design strength based on the project specific loading conditions. Higher strength

concrete may be selected for increased durability and resistance to slab curling and

shrinkage cracking. Air entrainment should be used for exposed concrete for this project.

Notwithstanding the sulfate test results, and due to the limited number of chemical tests

performed, as well as our experience with similar soil conditions, we recommend the use of

Type IT cement for construction of concrete structures at this site. Due to potential

uncertainties as to the use of reclaimed irrigation water, or topsoil that may contain higher

sulfate contents, pozzolan or admixtures designed to increase sulfate resistance may be

considered.

November 11,2011
Project No. 603248001

23

In order to reduce the potential for shrinkage cracks in the concrete during curing, we

recommend that the concrete be placed with a slump in accordance with Table 5.2.1 of

Section 302.1R of "Guidelines for Floor and Slab Construction," or Table 2.2 of Section

332R in "Guidelines for Residential Cast-in-Place Concrete Construction." If a higher slump

is needed for screeding and leveling, a super plasticizer is recommended to achieve the

higher slump without changing the recommended water to cement ratio. The slump should

be checked periodically at the site prior to concrete placement. We also recommend that

crack control joints be provided in slabs in accordance with the recommendations of the

structural engineer to reduce the potential for distress due to minor soil movement and

concrete shrinkage. We further recommend that concrete cover over reinforcing steel for

slabs on grade and foundations be in accordance with mc 1907.7.1. The structural engineer

should be consulted for additional concrete specifications.
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designed by the structural engineer. We recommend that concrete flatwork be supported on 6

or more inches of adequately moisture-conditioned and compacted engineered fill as

described in Section 9.1.6 of this report. Positive drainage should be established and

maintained adjacent to flatwork.

9.7. Site Drainage

Surface drainage in areas not containing underground drainage (e.g. curb and gutter

sections) should be provided to divert water away from the paved surfaces. Surface water

should also not be permitted to pond on or below pavement areas. Positive drainage for this

project is defmed as a slope of 2 percent or more for a distance of 5 feet or more away from

the pavements. To deter accumulation of water below the new pavement sections, the

bottom of the overexcavated zone below the new pavement should be sloped toward the

edges of the roadway.

9.8. Pre-Construction Conference

We recommend that a pre-construction conference be held. Representatives of the owner, the

civil engineer, the geotechnical consultant, and the contractor should be in attendance to

discuss the project plans and schedule. Our office should be notified if the project

description included herein is incorrect or if the project characteristics are significantly

changed.

9.9. Construction Observation and Testing

During construction operations, we recommend that a qualified geotechnical consultant

perform observation and testing services for the project. These services should be performed

to evaluate exposed subgrade conditions, including the extent and depth of overexcavation,

to evaluate the suitability of proposed borrow materials for use as fill and to observe

placement and test compaction of fill soils. Qualified subcontractors utilizing appropriate

techniques and construction materials should perform construction of the proposed

improvements.
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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 geotechnical consultant

perform an independent evaluation of the subsurface conditions in the project areas. The

independent evaluations may include, but not be limited to, review 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 observed site

conditions. If geotechnical conditions different from those described in this report are

encountered, our office should be notified and additional recommendations, 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 activities of man at the subject site or nearby sites. In

addition, changes to the applicable laws, regulations, codes, and standards of practice may occur
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10. LIMITATIONS

The field evaluation, laboratory testing, and geotechnical analyses presented in this geotechnical

report have been conducted in general accordance with current practice and the standard of care

exercised by geotechnical consultants performing similar tasks in the project area. No warranty,

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

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 subsurface 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 include evaluation of structural issues, environmental

concerns, or the presence ofhazardous materials.
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November 11,2011
Project No. 603248001

due to government action or the broadening of knowledge. The findings of this report may,

therefore, be invalidated 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 reuse of the findings,

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

at said parties' sole risk.

60324800IR 26



American Concrete Institute, 1991a, Guidelines for Concrete Floor and Slab Construction (ACI
302.1R).

United States Geological Survey, 2011, National Seismic Hazard Mapping Project, World Wide
Web, http://geohazards.cr.usgs.gov/eq.

International Building Code, 2009, International Code Council.

Maricopa Association of Governments, 2011, Uniform Standard Specifications and Details for
Public Works Construction.

Maricopa Department ofTransportation, 1993 (Revised 2004), Roadway Design Manual.

Ninyo & Moore, In-house proprietary information.

Ninyo & Moore, 2008, Geotechnical Evaluation - Sunrise Preschool, Northwest Comer of
Jackrabbit Trail and Van Buren Street.

1(lngo&'ftoore

November 11,2011
Project No. 603248001

27

Geotechnical Evaluation
White Tanks No.4 Outlet Facility, Maricopa County, Arizona

11. REFERENCES

Arizona Department of Water Resources, Well Registry Web Application,
http://gisweb.azwater.govlWaterResourceData.

Pearthree, 1991, Geologic Map of Quaternary and Upper Tertiary Alluvium in the Phoenix South
30' X 60' Quadrangle, AZ: Arizona Geological Survey, Open-File Report Series OFR 89
7, Scale 1:100,000.

American Concrete Institute, 1991b, Guidelines for Residential Cast-in-Place Concrete
Construction (ACI 332R).

American Concrete Institute, 2005, Building Code Requirements for Structural Concrete (ACI
318-05) and Commentary (ACI 318R-05).

American Society for Testing and Materials (ASTM), 2011, Annual Book ofASTM Standards.

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

Schumann, H.H. and Genauldi, R., 1986, Land Subsidence, Earth Fissures, and Water-level
Changes in Southern Arizona. Arizona Geological Survey O.ER. 86-14.1:500,000.

United States Geological Survey, 1984, Perryville, Arizona 7.5-Minute Topographic Map, Scale
1:24,000.

60324800IR

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Geotechnical Evaluation
White Tanks No.4 Outlet Facility, Maricopa County, Arizona

Aerial Photographs Reviewed
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Source Photo Dates Flight Line

Flood Control District ofMaricopa County 1937, 1949, 1959, 1993 N/A

Historic Aerials.com 1958 N/A
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APPARENT LATERAL EARTH PRESSURE, Pa
Pa =22Hpsf

CONSTRUCTION TRAFFIC INDUCED SURCHARGE PRESSURE, Ps
~ = 120psf

PASSIVE LATERAL EARTH PRESSURE, Pp
Pp = 360 D pst

ASSUMES GROUNDWATER IS NOT PRESENT

LATERAL EARTH PRESSURES FOR
BRACED EXCAVATION

SURCHARGES FROM EXCAVATED SOIL OR
CONSTRUCTION MATERIALS ARE NOT INCLUDED

HAND D ARE IN FEET

WHITE TANKS NO.4 OUTLET FACILITY
VAN BUREN STREET FROM JACKRABBIT TRAIL TO COTTON LANE

MARICOPA COUNTY, ARIZONA
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NOTE

1, In AC pavement areas, we recommend the use of a "T-top" trench repair
as detailed in MAG Detail 200-1, Per this detail, the AC pavement patch
and an underlying AS section is placed to a width of 2 feet wider, or more,
than the trench backfill width. See report for details.

• Indicates minimum relative compaction (see report for details).

Upper zone required for pavement areas only.

Diagram not drawn to scale.
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Field Procedure for the Collection of Relatively Undisturbed Samples
Relatively undisturbed soil samples were obtained in the field using the following methods.

Field Procedure for the CoUection of Disturbed Samples
Disturbed soil samples were obtained in the field using the following methods.

Bulk Samples
Bulk samples of representative earth materials were obtained from the exploratory
excavations. The samples were bagged and transported to the laboratory for testing.

November 11,2011
Project No. 603248001

APPENDIX A

BORING LOGS

The Standard Penetration Test (Sm Spoon
Disturbed drive samples of earth materials were obtained by means of a Standard
Penetration Test spoon sampler. The sampler is composed of a split barrel with an external
diameter of 2 inches and an unlined internal diameter of 1-3/8 inches. The spoon was driven
into the ground 12 to 18 inches with a 140-pound hammer free-falling from a height of 30
inches in general accordance with ASTM D 1586. The blow counts were recorded for every
6 inches of penetration; the blow counts reported on the logs are those for the last 12 inches
of penetration. Soil samples were observed and removed from the spoon, bagged, sealed and
transported to the laboratory for testing.

The Modified Split-Barrel Drive Sampler
The sampler, with an external diameter of 3.0 inches, was lined with I-inch long, thin brass
rings with inside diameters of approximately 2.4 inches. The sample barrel was driven into
the ground with the weight of a hammer or the kelly bar of the drill rig in general
accordance with ASTM D 1586. The driving weight was permitted to fall freely. The
approximate length of the fall, the weight ofthe hammer or bar, and the number of blows per
foot of driving are presented on the boring logs as an index to the relative resistance of the
materials sampled. The samples were removed from the sample barrel in the brass rings,
sealed, and transported to the laboratory for testing.

Geotechnical Evaluation
White Tanks No.4 Outlet Facility, Maricopa County, Arizona

60324800IR

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



U.S.C.S. METHOD OF SOIL CLASSIFICATION

MAJOR DIVISIONS SYMBOL TYPICAL NAMES
.....:. GW Well graded gravels or gravel-sand mixtures,.1·· little or no fines

Clayey gravels, gravel-sand-clay mixtures

Poorly graded sands or gravelly sands, little or
no fines

Well graded sands or gravelly sands, littie or
no fines

Clayey sands, sand-clay mixtures

Silty sands, sand-silt mixtures

GM Silty gravels, gravel-sand-silt mixtures

SILTS & CLAYS
Liquid Limit <50

SILTS & CLAYS
Liquid Limit >50

SANDS
(More than 1/2 of coarse

fraction
<No.4 sieve size)

GRA VELS •• •• Poorly graded gravels or gravel-sand•••• GP
(M ore than 1/2 of coarse hi·n/T·c·-r+_--1~m:.:.I:.::·x:.:tu::;r:.:e::.::s:z....:.;li~tt:.:.le:::..:::o;.:.r..:;n:.::o:..fi:.:l.:.:.n.::.es::..-_-------t

fraction
> No.4 sieve size)

HIGHLY ORGANIC SOILS
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GRAIN SIZE CHART

RANGE OF GRAIN SIZE

CLASSIFICATION
U.S. Standard Grain Sluln

SleveSIu Mlllimeten

BOULDERS Above 12" Above 305

COBBLES 12" to 3" 305 to 76.2

GRAVEL 3"toNo.4 76.2 to 4.76
Coane 3" to 3/4" 76.2 to 19.1

Fine 3/4" to No. 4 19.1 to 4.76

SAND No.4 to No. 200 4.76 to 0.075
Coarse No.4 to No. 10 4.76 to 2.00

Medium No. 10 to No. 40 2.00 to 0.420
Fine No. 40 to No. 200 0.420 to 0.075

SILT & CLAY Below No. 200 Below 0.075

PLASTICITY CHART
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U.S.C.S. METHOD OF SOIL CLASSIFICATION

uses Soil Classification Updaled Nov. 2004
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BORING LOG EXPLANATION SHEET

:Jfulk sample.

Modified split-barrel drive sampler.

Shelby tube sample. Distance pushed in inches/length of sample recovered
in inches.

8M ALLUVRJM:
Solid line denotes unit change.

----n~~~~oooo~matemu~ng~--------------------

No recovery with a SPT.

FIGUREIDATE
Rev. 01103

BORING LOG

I
EXPLANATION OF BORING LOG SYMBOLS

PROJECT NO.

Sample retained by others.

Attitudes: StrikelDip
b: Bedding
c: Contact
j: Joint
f: Fracture
F: Fault
cs: Clay Seam
s: Shear
bss: Basal Slide Surface
sf: Shear Fracture
sz: Shear Zone
sbs: Sheared Bedding Surface

Standard Penetration Test (SPT).

Continuous Push Sample.

No recovery with modified split-barrel drive sampler.

No recovery with Shelby tube sampler.

Seepage.

Groundwater encountered during drilling.

Groundwater measured after drilling.

TIle total depth line IS a solid line that IS drawn at the bottom oTtlle
boring.
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SC ALLUVIUM:
Brown, damp, medium dense, clayey fine to coarse SAND with gravel; scattered caliche
nodules; weak cementation.

15

39

en
ill

DATE DRILLED 2/11111 BORING NO. B-1-l
Cl. LL
~ u Z

I- ~ e:- O GROUND ELEVATION 1,031'+MSL SHEET OF 2Q) en a 0

~ui@. 0 ill >- -l

I.!" 0:: I- a u·
U5 co _U METHOD OF DRILLING Diedrich D-120, 8" Diameter Hollow-Stem Auger (D&S Drilling)I en :::>

~
u. .

I- ~ I- Z -(f)
Cl. en ill en·c 0 (f) (f):::>ill ':>:'Ql 6 0
0 -> -l <l: DRIVE WEIGHT 140 Ibs. (Automatic) DROP 30"::0._ CO ~ >- -lCOL..

0 0:: U
0 SAMPLED BY DM LOGGED BY DM REVIEWED BY JSR

DESCRIPTION/INTERPRETATION
0 SM FILL:

Brown, damp, medium dense, silty fine to coarse SAND; trace gravel.

16 11.7 10l.7

5

SC Brown,damp, dense;cIayeyfine to coarseSAND;scatteredcauchenoduTes;weak to 
moderate cementation.

BORING LOG

FIGURE

A-I

DATE

11/11

WHITE TANKS NO.4 OUTLET FACILITY
MAJUCOPA COUNTY, ARIZONA

PROJECT NO.

603248001
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METHOD OF DRILLING Diedrich 0·120, 8" Diameter Hollow-Stem Auger (D&S Drilling)

SAMPLED BY _...::D:.....M-,--_ LOGGED BY OM REVIEWED BY _---'J=SR:.e...-_
DESCRIPTIONIINTERPRETATION

Total Depth - 20 feet.
Groundwater not encountered during drilling.
~ackfilled on 2/11/11 promptly after completion of drilling.
Groundwater, though not encountered at the time of drilling, may rise to a higher level
klue to seasonal variations in precipitation and several other factors as discussed in the
·eport.

BORING NO. ..-:8:::..,..:...1 _

i'
I

I
I
f

OF _..::.2_2

DROP ::..:.30::.,." _

SHEET

140 lbs. (Automatic)

DATE DRILLED =2/.:...11:...../!:..;:.1 _

GROUND ELEVATION __I-'-,O:.....3:.....1'=+~M_S_L _

DRIVE WEIGHT ___...::....:...=-=~..=:c::..::.=.:.:..::..L _

C/)
LU
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~ 0 Z
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C/) 0

~uj~ -- 0 LU >- ..J

Lk: 0:: I- 0 o .
fl= C/) ::J U5 CO _0
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~ I- Z _C/)
n. C/) LU C/)'e 0 C/) C/)::::lLU O£Q) (5 0
0 '5> ....J <l:

OJ .~ CO :2 >- ..J
0 0:: 0

0
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DATE DRILLED 2/11/11 BORING NO. B-2
LL zU

~ eo. 0 GROUND ELEVATION 1,028'+ MSL SHEET 1 OF 2
w >- ....J ~ui ---
0:: f- 0 ° .Ci5 co _0 METHOD OF DRILLING Diedrich 0-120, 8" Diameter Hollow-Stem Anger (D&S Drilling)=:J

~
LL .

f- Z -(J)
(J) w (J) .

6 0
(J) (/)::J

« DRIVE WEIGHT 140 Ibs. (Automatic) DROP 30"
:2: >- ....J

0:: °0 SAMPLED BY DM LOGGED BY DM REVIEWED BY JSR

DESCRIPTIONIINTERPRETATION

.. SC FILL:
Drown, damp, medium dense, clayey fiue to medium SAND; scattered reworked caliche
nodules; weak cementation.

8

+-1-

16 Fine-to coarse grained; trace gravel.

5 -I-

SC ALLUVillM:
Brown, damp, medium dense, clayey fine to medium SAND; scattered caliche nodules.

13
f-.

-

I-I-

I-
27

10"'-""'"

1-

1-

I-I- -. -- - .

1 18

15 r-

z.
----~----------------------------------SM Brov,'Il, damp, medium dense, silty fine to coarse SAND; trace gravel; scattered caliche

nodules.

1-1-

-----------------------------------Brown, damp, medium dense, clayey fine to coarse SAND.
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METHOD OF DRILLING DiedrichD-120, 8" Diameter Hollow-Stel11 Auger (D&S Drilling)

Total Depth - 20 feet.
GrOlmdwater not encolUltered during drilling.
Backfilled on 2/11/11 promptly after completion of drilling.
Gl.'Oulldwater, though not encountered at the time of drilling, may rise to a higher level
~ue to seasonal variations in precipitation and several other factors as discussed in the
eport.

LOGGED BY DM REVIEWED BY JSR
DESCRIPTION/INTERPRETATION ---'---

OF _-=-2_

B-2

2

DROP ..:..30,,-" _

SHEET

BORING NO. ---------
GROUND ELEVATION _.....:1"",O:..::::2.:.,8'.=+c.:.M..::S:.::L'-- _

DRIVE WEIGHT 1:...:4~0..::lb::s:..J.(,.:..:A~ut:::o~m::::ati:::·c:L) _

DATE DRILLED -=2::..;/1:..;.1:..;./]..:..1 _

SAMPLED BY DM
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BORING LOG

WHlTE TANKS NO.4 OUTLET FACILITY
MARICOPA COUNTY, ARIZONA
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FIGURE

1\-5

DATE

11/1 J

BORING LOG
WHITE TANKS NO.4 OUTLET FACILITY

MARICOPA COUNTY, ARIZONA

PROJECT NO,

603248001

Very dense; st.rong cementation.

Dense.

Medium dense; moderate cementation.

Dense.

8C Brown,danlp, inedlun1dense, clayeyfinetoCOaI·ge SA-lY; trace gi'aveT; scattered - 
reworked caliche nodules.

8C ALLUVIUM:
BroWll, damp, medium dense to dense, clayey fine to coarse SAND; trace gravel;
scattered caliche noduJes; moderate cementation.

20

20

33

31

23

50/5" 14.2 100. J

(/)

L.U DATE DRILLED 2/11/11 BORING NO. B-3...J
a.. u.
~ ~

U Z

~
f-

~ a GROUND ELEVATION 1,026'+ MSL SHEET OF 2(/) a
~ui~ a w >- ...J

I.!: 0:: f- a u .
Ci5 CD _U METHOD OF DRILLING Diedrich D-120, 8" Diameler Hollow-Stem Auger (D&S Drilling)I (/) ::::J

~
u. .

f- ~ f- Z -(/)
0. (/) W

(/) .
c 0 (/) (/):::JW -"'Ql 6 0

0 '5.E; ...J <l: DRIVE WEIGHT 140 1bs, (Automatic) DROP 30"
ID 2 >- ...J

IDO 0:: U
0 SAMPLED BY DM LOGGED BY DM REVIEWED BY JSR

DESCRIPTION/INTERPRETAnON

8M FILL:
Brown, damp, medium dense, silty fine to medium SAND.
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10

15 -



METHOD OF DRILLING Diedrich D-120, 8" Diameler Hollow-Stem Auger (D&S Drilling)

Total Depth - 20 feet.
GIOlUldwater not encountered dm'ing drilling.
Backfilled on 2/11/11 promptly after completion of drilling.
Groundwater, though not encountered at the time of drilling, may lise to a higher level
pue to seasonal variations in precipitation and several other factors as discussed ill the
·eport.
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OF ---
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2
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BORING NO. -----'-----

LOGGED BY DM REVIEWED BY ---'---
DESCRIPTIONIINTERPRETATION
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(f)
ill DATE DRILLED 2/II/ll BORING NO....J 13-4
Q.. LL --_..

~ ~
0 Z

~
I- eo. 0 GROUND ELEVATION 1,024'+MSL SHEET I OF 2(f) 0 e.....

~u)~
I-~ 0 ill >- ...J ---

I!:: n:: I- 0 o·
1i5 al _0 METHOD OF DRILLING Diedrich D-120, 8" Diameter Hollow-Stem Auger (D&S Drilling)F (f) ::J

~
LL .

S I- Z -(f)
Q.. (f) LJ.J

(f) .
c 0 (f) (/):Jill ~Q) 0 0

0 -> ...J <t: DRIVE WEIGHT 140 Ibs. (Automatic) DROP 30":::J._ al ~ >- ...JalL
0 n:: 0

0 SAMPLED BY DM LOGGED BY DM REVIEWED BY .lSR
DESCRIPTION/INTERPRETAnON

SM FILL:
Brown, damp, loose, silty fine to medium SAND.

-----1-=- -- --- -- - - -- ---- ---- --- -- -----. -- -- - ~

SC Brown, damp, medium dense, clayey fine to coarse SAND; few gravel; scattered reworkec
caliche nodules and asphalt fragments.

'I-f--

-1-
62

SC ALLUVIUM:
Brown, damp, medium dense, clayey fine to coarse SAND; trace gravel; scattered caliche
filaments and nodules; weak cementation.

Dense; moderate cementation.
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METHOD OF DRILLING DiedrichD-120, 8" Diameter Hollow-Stem Auger (D&S Drilling)

Total Depth - 20 feet.
Groundwater not encountered during drilling,
BackfJlled on 2/11/11 promptly after completion of drilling.
Groundwater, though not encountered at the time of drilling, may rise to a higher level
kiue to seasonal variations in precipitation and several other factors as discussed in the
epor!.

LOGGED BY DM REVIEWED BY __J-=-Sl:..::,Z__

DESCRIPTION/INTERPRETATION

I·

OF _-=2_

B-4

2

DROP 3::...::0,-" _

SHEET

BORING NO, ---------
GROUND ELEVATION _...:1-,-,,0-=-24.:....'=+.::.M:.::S:::;.L _

SAMPLED BY DM

DATE DRILLED ..::2:...:./1.::.1/.:.:11'--__

DRIVE WEIGHT -.:..14.c..;0:..,:J..::.bs:;:.;.,""CA..::.l::..:lt.::..:0Jc;;11ll::..:I""icL) _

(j)
W
...J
0.. u::
~ ~

u z
~

l- e::.. 0
(j) 0 0

1=
~

f-.- 0 W >- ...J «C!i
Io!:: 0::: I- 0 U '

iii co _U
I (j)

~ ~
u. '

l- S Z -(j)

0.. (j) W
(j) ,

W ~~ 0 6 0
(j) (j):J

0 "S ,2: ...J «
co~

co :::::: >- ...J

0 0::: U
0

20

-

-f- f-

1-1-

-- f-

25 1-1-

-I-

I
I
I

I
I

I
I
I
I

I
1-1-

I
30 - f- f-

f-f-

I
I

-I-f-

1-1-

I 35 1-1-

I
I- .-

f-I-

I -I-f-

I
I

<I()

I-I-

}(iD9°&l(t.oore
I



(/)

III
DATE DRILLED 2/11/11 BORING NO. B-5-1

Cl. U.

~ ~
u Z

f- e:- O GROUND ELEVATION I,021'+MSL SHEET I OF 2ID (/) 0
~cri~

-- 0 III >- -1 ---
l.!: 0:: f- 0 U .

CiJ ell _0 METHOD OF DRILLING
~

en :::>
~

u. . Diedrich 0-120, 8" Diameter Hollow-Stem Auger (D&S Drilling)
~ f- Z -(/)

Q. (/) W en .
c 0 (/) (/):::>w -"'OJ -1 6 0

~ DRIVE WEIGHT 140 Ibs. (Automatic) DROP 30"0 S.~ en ~ >- -1
en~

0:: U0
0 SAMPLED BY DM LOGGED BY DM REVIEWED BY JSR

DESCRIPTJONIINTERPRETATION
0 msc FILL:

Brown, damp, medium dense, clayey fine to coarse SAND; scattered reworked caliche
-

~
nodules.

21
f-

f--+- ~

-1-' 1\ Trace gravel.

5-f--

SC ALLUVIUM:
I- Brown, damp, medium dense, clayey fine to coarse SAND; trace gravel; scattered caliche

nodules; weak cementation.
32

f-

f-f-

I-r ~
17

10-f--

-f-f-

-1-

-- f-

f-
20

\5 --I-

1-1-

-1-

·r 13

-- )(\

I
/fln9°&1(toore ]

BORING LOG
WI-UTE TANKS NO.4 OUTLETFACILlTY

MARJCOPA COUNTY, ARlZONA

PROJECT NO.

I
DATE

I
FIGURE

---
603248001 l\/l\ A-9



METHOD OF DRILLING Diedrich 0-120, 8" Diameter Hollow-Stem Auger (D&S Drilling)

Total Depth - 20 feet.
GrOlmdwater not encountered during drilling.
Backfilled on 2/ lllil promptly after completion of drilling.
Groundwater, though not encountered at the time of dlilling, may rise to a higher level
\due to seasonal valiations in precipitation and several other factors as discussed in the
·enort.

LOGGED BY DM REVIEWED BY JSR
DESCRIPTION/INTERPRETATION ----=--==--

BORING NO. B=---.:....5 _

30"

OF _...c2=---_2

DROP
-----'-'-----

SHEET

SAMPLED BY DM

DRIVE WEI GHT -.:.14.:..:0:....:I:::::bs::..:..~(Ac.::l~llo:::l.:.:na~1J.:::·cL) _

GROUND ELEVATION _-,1~,0...:.21...c'=+.::....M=-SL:..::....- _

DATE DRILLED .=:2/...:.1:::..11=-,,11__-

1-1-

en
w
...J
a.. LL
~ ~

0 Z

'g
t- e:- O

en 0 e....
~u)

~
1-.- 0 W >- ...J

L!:: ex: t- O O·
U5 CO _0

i!: en ::J

~
LL .

~ t- Z _en
a.. en LU (j)'

w -",ai 0 6 0
(j) (j)::J

0 :; .::: ...J 4:
ro~

CO ~ >- ...J
0 ex: 0

0

20

I
I
I
I
I

I
f-f-

-I-I-

I 25 f- f-

I
--

I 1-1-

I
I-f-

I
30 -f-f-

-I-I-

I I-f-

I 1-1-

I 35 -1-1-

I
~I'-

1-1-

I
AI)I

I
I
[

l-l-

1(JDgO&l(toore



DATE DRILLED 2/11111 BORING NO. !:l-6

GROUND ELEVATION 1,011' +MSL SHEET OF 2

METHOD OF DRILLING Diedrich 0-120, 8" Dialueter Hollow-Stem AlIg"r(D&S Drilling)

30"DROP ---...::..::..._--DRIVE WEIGHT 1_40.:..-:1b..:..s...o"C"-A..:..1I..:..lo..:..I1..:..1a..:..ti..:..c)'-- _

JSRLOGGED BY DM REVIEWED BY
-_':""':"'-'---

DESCRIPTIONIINTERPRETAnON
DMSAMPLED BY

---'---

FILL:
Brown, damp, medium dense, clayey fine to coarsc SAND; scattered reworked caliche
nodules.

'-

36

5--

- ,
36

-

f-

- ~

-
28

10---
~

- -

- -

"I 8

--

-f-

ALLUVIUM:
Brown, damp, medium dense, clayey finc to coarse SAND; trace gTavel; scattered caliche
nodules and pinhole-size pore spaces.

Very dense; moderate emendation.

Mediwn dense; weak cementation.

,--+- - - - - - - -f- - -];- - SI\r +ilio,"",d;;;,.; oi,d"imd,nre, iii,yfii£SiiNb;-""e,o"",',;;ViI_ - - - - - - - - _.

- 26 4 6 105 7 i!
~

111 :

II~~:!= I WHlTE T~~~J~4~U~L~'~ACILITYAlin'!Jro& Moore MARlCOPACOlJNTY, ARIZONA

• ,- • , • PROJECT NO I DATE I FIGURE

603248001 1111 I A-II



METHOD OF DRILLING Diedrich D-120. 8" Diameter Hollow·Stem Auger (D&S Drilling)

Total Depth - 20 feet.
Groundwater not encountered during drilling.
Backfilled 011 2/11111 promptly after completion of drilling.
Groundwater, though not encountered at the time of drilling, may rise to a higher level
due to seasonal variations in precipitation and several other factors as discussed in the
·eport.

LOGGED BY DM REVIEWED BY _---:..:JS..::...R__
DESCRIPTIONIINTERPRETAnON

BORING NO. ----e:::B....:-6c-- _

OF _....:2=--_2

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

SHEET

DATE DRILLED -=2/~1.:..:.1/.:..:11:.____

SAMPLED BY DM

DRIVE WEIGHT ......::..14.:.:0:..:I~bs~...;:(A..::u:.:to:::n.:.::1a:.:tI:..:::·cL) _

GROUND ELEVATION _....:IC!.:.O:..:.I.:..7'=+..::M.::S:..=L:.- _

(/)
W
--l
[L u::-
~ ~

0 Z
l- S 0

CD (/) 0 0

~CI.i~
-- 0 w ~

--l

I!:: cr 0 o .
I (/) ::J U5 (l) _0

~
u. .

l- s: I- Z -(/)
[L (/) W

(/) .
w ""55 0 (5 0

(/) (/)::J
0 :; .~

...J <t:
(l) :2 >- --l(l)'- cr 00

0

20

--

--

--

I
I

I

I
I

I

I 25 f- f-

I
--

I i-_

I
--

I
30---

--

I -- i'
i

I
I 35 -I-f-

I
1-1-

I
I
I
I

1--

4()

MARlCOPA COUNTY. ARIZONA
I----,P=R=Oc-:J=EC"'T=--:'7NO"".----rI---O""A':-:T=-=E=----,.--I-----,F""IG=-=U"7:R=E=-----II

603248001 I JIll A-12



(f)

w
DATE DRILLED 2/111J I BORING NO.-J B-7

0.. l2
~ u Z

f- ~ Q:.. 0 GROUND ELEVATION 1,011'+MSL SHEET 1 OF 2ID (f) 0 0

~uj~ r-r- 0 >- -J ---
W 0I.!: a:: f- o .

en co _0 METHOD OF DRILLING Diedrich D-120, 8" Diameter Hollow-Stem Auger (D&S Drilling)I (f) :::>
~

u.. .
f- :s: f- Z -(j)
0.. (j) UJ (f) •

w .Yom 0 6 0
(j) (f)::J

0 "5.2:: -J « DRIVE WEIGHT 140 Ills. (Automatic) DROP 30"
CO ~ >- ..J

co~ a:: 00
0 SAMPLED BY DM LOGGED BY DM REVIEWED BY .ISR

DESCRIPTION/INTERPRETATION
0 SM FILL:

Brown, damp, medium dense, silty tine to medium SAND.
I--

26 t
-1-

SC ALLUVIUM:
Brown, damp, medium dense, clayey fine to coarse SAND; trace gravel; scattered caliche
nodules.

----f-=--- ------ - -- --- --. ------ - ---- --- - --
SC Brown, damp, medimn dense, clayey fine to medium SAND.

f----1---1---fffi:+----+----- ..

1-1----- I- --I- ---

-,
9

5--~ .~

-
~

22 6.4 105.5
-

--

--, 15

10---

",
J

MARICOPA COUNTY, ARIZONA
I--P::CR::CO=-J-:::E'-;C""T""N""O"".--l,----:::-D'7"AT""E:=----rr------=F""IG::':.U""R'''''E,.-------jl

603248001 11/11 A-13

21

30

1(JD9°&1(\oore

--

-------- ----- ----- -=- ----- - --- ---- --- -- -- - ----- -- - ----
~ CL Brown, damp, hard, sandy CLAY; scattered caliche nodules; weak cementation.

~I
~
~II
~
~
~
~

1-1-

I-I-

1---1-

1---1-

15 -1-

')1\



METHOD OF DRILLING Diedrich D-120, 8" Diameter Hollow-Stem Auger (D&S Drilling)

SAMPLED BY _....:D::.:M:::--_ LOGGED BY DM REVIEWED BY _--,--,JS:..:..:Rc--_
DESCRIPTIONIINTERPRETATION

Total Depth - 20 feet.
Groundwater not encountered during drilling.
Backfilled on 2/11/11 promptly after completion of drilling.
GrOlmdwater, though not encountered at the time of drilling, may rise to a higher level
~ue to seasonal variations in precipitation and several other factors as discussed in the
·eport.

i

I·
I

i
i

2OF ---

B-7

2

DROP .:::30=-" _

SHEET

BORING NO. ---------DATE DRILLED .:::2/...:...1:..:...1/:.:.1J _

DRIVE WEIGHT 1:...:4..::.0..::1h:.::s:...J.(;-:.A..::.Ut:.::O:.::IUa=.:l1::.::·CL) _

GROUND ELEVATION _-'J...<.:,O:..:.I.:...J'=+::.;.M:=S=.L _

C/)
W
...J
Q. u:-
~

() z
'\i3

f- ~ e:o. 0
C/) 0 ~ F .

~
I-~ 0 >- ...J

W 0 «C/)

I.!:: a:: f- () .
1i5 00 -():r: C/)

~ ~
LJ.. •

f- ~ Z -(/)
Q. (/) UJ

(/) .
UJ ~ffi 0 <5 0 (/) (/)::l
0 :J > -' «

co 'C 00 ~ >- ...J
0 a:: ()

0

20

1--1--

I-j.-

1-1-

f-I-

25 - I-I-

-f-f-

I
I

I
I

I
I
I
I

-I--

I 1-1-

I
1-1-

I
30-f-1-

-I-I-

I I-I-

I
1-1-

1-1-

I 35 1-1-

I
1-1-

-1-1-

I 1-1-

I
I

LIn

I-I-

1(inuo &1{\oore

I



Medium dense to dense; moderate cementation.

Dense.

ALLUVIUM:
Brown, damp, medium dense, clayey fine to medium SAND; scattered caliche filaments
and pinhole-size pore spaces.

Total Depth = 19.4 feet.

Light brown; scattered caliche nodules; weak cementation.

SC

GC BroWll,daulp, velY ctellSe;ciayeyrille to coarseGRAVELwltliSand;l1lOdel:a1e - - 
cementation; cobbles and possible boulders.

20

17

22

42

50/5"

(/)

UJ
DATE DRILLED 2111/11 BORING NO. B-S-l u:-ll..

~ ~
0 Z

l- e:. 0 GROUND ELEVATION I,009'+MSL SHEET OF 2Q) (/) 0
~uj,J!! 0 UJ >- ....J

I- 0L!: a:: m o .
Uj -0 METHOD OF DRILLING Diedrich D-120, 8" Diameter Hollow-Stem Auger (D&S Drilling)

~
(/) :::J

~
LL .

:5: I- Z -(/)
ll.. C/) UJ

C/) •
c 0 C/) C/)::JUJ '><:(1) is 0

0 "5.~
....J <{ DRIVE WEIGHT J40 Ibs. (Automatic) DROP 3O"

m~
CD ;;E >- -l

0 a:: 0
0 SAMPLED BY DM LOGGED BY DM REVIEWED BY .ISH.

DESCRIPTIONIINTERPRETATION
0 SM FILL:

Brown, damp, medium dense, silty fine to medium SAND.

12

5

10-

15

PROJECT NO.

603248001

BORING LOG
WT·UTE TANKS NO.4 OUTLET FACILITY

MARICOPA COUNTY, ARIZONA

DATE

11/11

FIGURE

A-IS



METHOD OF DRILLING Diedrich D-120, 8" Diameter Hollow-Stem Auger (D&S Drilling)

SAMPLED BY DM LOGGED BY DM REVIEWED BY JSR

DESCRIPTION/INTERPRETATION

I Groundwater not encOlUltered during dnlling.
Backfilled on 2/15/11 promptly after completion of drilling.
Groundwater, though not encountered at the time of drilling, may rise to a higher level
due to seasonal variations in precipitation and several other factors as discussed in the

report.

OF __2=--_

B-8

2

DROP ...:..3..:...0'_' _

SHEET

BORING NO. -----=--=-----

DRIVE WEIGHT -:..14:..:::0..::)b~s.:.c.(.:.:A~u=to:::.m:::.atl::.:·c:L) _

GROUND ELEVATION _....;1.,.;,0...:..09:....'=+.:..M=S=.L _

DATE DRILLED =2/i-11i-1I_1 _
C/)
UJ
...J
ll. u..
~ ~

u Z
l- e:,. a

ID C/) a ~

~ui~
I-r- a UJ >- ...J

l.!: 0::: I- a u .
V5 CD _U

~
C/) F ~

LL .

:s: z -C/)

ll. C/) W
Cf).

LU -"'ID a 6 0 Cf) (/):J
0 "S .2: ...J <{

CD~
l:O ::2: >- ...J

0 0::: U
0

20

--- I-

1-1-

f-f-

-I-I-

25 f-f-

f-f-

_I-

-I-I-

-f-f-

30- ---1-

-I-

-1- -

I-I-

-I-I-

35 - f-I-

1-1-

1-1-

-1-1-

I
I

I
I
I

I
I

I
I
I

I
I

I

I
I
I

I
I
I

-I-I-

1(iRUO&JV\oore MARICOPA COUNTY, ARIZONA
f----CP=-=R=-=O""'J"'E"""CT:=-7":"NO-=-"".-.-I----=-OA7":T==E=----....-I----=F=-=,G::"7U7::R=E,-----I

. 603248001 11/11 A-16



CfJ
lJ.J DATE DRILLED 2/14/11 BORING NO. B-9....J
0.. u:-
~ ~

() Z
I-

~ 0 GROUND ELEVATION 1,006'+ MSL SHEET OF 2Q) CfJ 0 ~ F .
~ 0 >- ....J

W 0 <{CfJ
I.k cr ..... u .

U5 co _U METHOD OF DRILLING:r: CfJ ::J
~

LL . Diedrich D-120, 8" Diameter Hollow-Stem Auger (D&S Drilling)
I- ~ I- Z -CfJ
0.. CfJ W

CfJ .
c 0 Cf) Cf):JlJ.J '><Q) 6 0

0 ;; .~
....J <{ DRIVE WEIGHT 140 Ibs. (Automatic) DROP 30"co :2': >- ....J

co~ cr u0
0 SAMPLED BY DM LOGGED BY DM REVIEWED BY .rSR

DESCRIPTIONIINTERPRETATION

SM FILL:
Brown, damp, medium dense, silty fine to medium SAND.

L?§ 7.2 113.8
Bro~~m~~ili~~~e,~~~~~m~Mn~~~----------SC

15 Light brown; scattered reworked caliche nodules.

SM ALLUVIUM:
Brown, damp, medium dense, silty fine to coarse SAND.

Bro~,dmnJ), lOose;SiltyfJ.11e to coarseSAND~ - - - - - - - - - - - - - - _.

BroWll,d,mlJ), inemw11-dense, cia~yfinetocoai'se SANj); trace V'aveT; weak-- - -
cementation.

I

I
!

I.

FIGURE

A-ll
DATE

11111

BORING LOG
WtllTE TANKS NO." OUTLET FACILITY

MARICOPA COUNTY, ARIZONA

PROJECT NO.

603248001

SC

SM

109.4

121.273

3.112

22

18

38

5

10

15



Medium dense.

METHOD OF DRILLING Diedrich D-120, 8" Diameter Hollow-Stem Auger (D&8 Drilling)

ALLUVIUM: (Continued)
Brown, damp, dense, silty fine to coarse SAND; weak cementation.

Total Depth - 25 feet.
Groundwater not encountered during drilling.
Backftlled on 2/14/11 promptly after completion of drilling.
Groundwater, though not encountered at the time of drilling, may rise to a higher level
due to seasonal variations in precipitation and several other factors as discussed in the
report.

30"

OF _.....:2=--_2

DROP -----'-----

SHEET

BORING NO. --=B.....:-9 _

LOGGED BY DM REVIEWED BY JSR
DESCRIPTION/INTERPRETAllON ---=~--

SAMPLED BY DM

DRIVE WEIGHT ....:..\4.:..:0~)=.:bs::...~(A..:..:t::..::lto:::lJ:..:Ja=ti:::c)L- _

GROUND ELEVATION _....:I..!..::,0~06:...';..+~M:::::S.::.L _

DATE DRILLED ..::.2/..::.\..::.4/..::.\J:-__
(j)
W
...J
Cl. LL

~ U Z

~
l- :;§? e:- o

(j) 0 ~

~ui~
1-.- 0 W >- ...J

If: 0::: I- 0 u·
f!=

(j)
~

(ij 00 _U

~
LL'

3 z -(j)

Cl. (j) ill (j)'
c 0 (j) (j):::JW -"'0> <5 0

0 :; .~
...J «

00 .... 00 :2 >- ...J
0 0:: U

0

20 SM

I- l(
t

!
1--1- i

1-1-

1-
35 4.7 108.9

25 - I-

1-1-

1-1-

I-I--

1--1-

30-1-1-

1-1-

-1-1-

1-1-

1--1--

35 - 1-1-

1-1-

I-I--

-1-1-I

I
I
I

I

I
I

I
I

I

I

I
I

I
I
I

I
I
I

Ml

1--1-

MARICOPA COUNTY, ARIZONA

I----OP=-=R=-=O""'J:=E-=-CT=-:"7NO-=-.-.-I---=OA7.T=-=E=----l....------:F::7',G=-=U'7.R=-=E=------11
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SC1055

8

14 8.4

CIJ
UJ

DATE DRILLED 2/14/11 BORING NO. B-IO-l
0.. LL

~ U Z
I-

~ e:.- O GROUND ELEVATION 1,010'+MSL SHEET OF 2QJ CIJ 0
~uj~ 0 UJ >- -l

L!: 0:: I- 0 U .
I CIJ => en CD _0 METHOD OF DRILLING Diedrich 0-120,8" Diameter Hollow-Stem Auger (D&S Drilling)

~
LL .

I- ~ I- Z -CIJ
0.. CIJ UJ CIJ •

c 0 Cf) CIJ:::lUJ '>::QJ 6 0
0 "3.?: -l « DRIVE WEIGHT 140 Ibs. (Automatic) DROP 30"

[J) 2 >- -l
CD~

IX 00
0 SAMPLED BY DM LOGGED BY OM REVIEWED BY .ISH

DESCRIPTION/INTERPRETATION

SM FILL:
Brown, damp, medium dense, silty fine to medium SAND.

5

4 Loose; scattered reworked caliche filaments.

SC Brown,danlp, inedhm.ldense, clayeYfinctonlediun1:SANT);tJllccscattel:edciilicne- 
filaments and nodules; weak cementation.

10

15

20

8

88 100.8

SM ALLUVIUM:
Brown, damp, medium dense, silty fine to coarse SAND; trace gravel.

20 13.3 90.2

BORING LOG[ PROJECT NO.

GO~248001

WI·UTE TANKS NO.4 OUTLET FACILITY
MARICOPA COUNTY, ARIZONA

DATE

11/1 1

FIGURE

A-19



I
I
I
I

en
w DATE DRILLED 2/14/11 BORING NO. B-IOoJ
a.. LL

~ ~
U Z

I-
~

0 GROUND ELEVATION 1,010' + MSL SHEET 2 OF 2
Q5 en 0

~u:i~
f-~ 0 >- oJ ---

W 0
l.!:: a:: I- u·

U5 en _U METHOD OF DRILLING
~ en ~ ~

LL . Diedrich D-120, 8" Diameter Hollow-Stem Auger (D&S Drilling)
~ z _en

ll.. (j) W (j)'
c 0 (j) (j):::>UJ -"'OJ 0 0

0 ::; .::: oJ <l: DRIVE WEIGHT 140 Ibs. (Automatic) DROP 30"
en .... en ~ >- oJ

0 0:: U
0 SAMPLED BY DM LOGGED BY DM REVIEWED BY ISR

DESCRIPTION/INTERPRETATION

20 ML ALLUVIUM: (Continued)
Brown, damp, medium dense, sandy SILT; scattered caliche filaments; weak cementation.

I
I
I
I
I
I
I
I
I
I
I
I

I-f-

.f- f-

f-I
32

25

--

-

f-f-

f-f-

30 - f- f-

-I-f-

f-f-

I-f-

f-f-

35 -I-I-

I-f-

-I-f-

f-f-

Dense; increase in sand content; moderate cementation.

Total Depth - 25 feet.
Groundwater not encountered during drilling.
Backfilled on 2/14/11 promptly after completion of drilling.
Groundwater, though not encountered at the time of dtilling, may rise to a higher level
due to seasonal variations in precipitation and several other factors as discussed in the
report.

i

I
I
I.
I

i
i
i

I
I
I

1-1-



C/)

w DATE DRILLED 2/14111 BORING NO. B-II-.J
a.. LL

~ 0 z
~

I-
~ e:.- O GROUND ELEVATION 1,004'+MSL SHEET OF 2C/) 0

~ui~ 0 >- -.J ----
W 0L!" cr: I- o .en 1Il _0 METHOD OF DRILLING Diedricb D-120, 8" Diameter Hollow-Slem Auger (D&5 Drilling)I C/)
~ ~

LL .
l- S Z _CIl
a.. C/) w CIl .
w ~5i 0 6 0

C/) C/)::J

0 ~.~
-.J « DRIVE WEIGHT 140 Ibs. (Automalic) DROP 30"
[Q ~ >- -.J

0 a: 0
0 SAMPLED BY DM LOGGED BY DM REVIEWED BY JSR

DESCRIPTIONIINTERPRETATION

SM FILL:
Brown, damp, medium dense, silty fine to coarse SAND; trace gravel.

18

----1--------------·-----------------------11
SC ALLUVIUM:

Brown, damp, medium dense, clayey fine to meditilll SAND; trace gravel.

12

5

16

10

10

- S-C- -. flrowii:damp, vel:Y aerise;cfayey fine to coarseSAND;fe\vto-IltITegravel; moderate
cementation.

5015"

15

42

BORING LOG

PROJECT NO.

603248001

WHlTE TANKS NO, 4 OUTLET FACILITY
MARICOPA COUl\rTY, ARIZONA

DATE

1JIll

FIGURE
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METHOD OF DRILLING Diedrich 0-120, 8" Diameter Hollow-Stem Anger (D&S Drilling)

Total Depth = 20 feet.
Groundwater not encowltered during (hilling.
Backfilled on 2/14/11 promptly after completion of drilling.
Groundwater, though 110t encountered at the time of drilling, may lise to a higher level
due to seasonal variations in precipitation and several other factors as discussed in the
epOli.

LOGGED BY DM REVIEWED BY _----..eJS_R__
DESCRIPTIONIINTERPRETATlON

BORING NO. B=-=I-=-l _

2OF ---2

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

SHEET

DRIVE WEIGHT -'1~4~0.:.:Jb:::.s~.(o..:Ac:::ut=oma=t::,:ic"L) _

SAMPLED BY OM

DATE DRILLED =2/-=-14_/1=1 _

GROUND ELEVATION _....:.1~,0.::..04~'+=..::;MS:::::L=- _

(f)
w
~

0- u:-
~ ~

u z

~
~ e:- O

(f) 0
~CIi~ -- 0 w >- ~

L!, 0::: I- 0 U·
I (f) ::J 1i5 CIl _U

~
u. .

I- ~ ~ Z _(f)

0.. (f) UJ (f)'
e 0 (f) (f)::Jw ~Q) (5 0

0 -> ~ ~=>.- CIl ~ >- ~CIl""' 0::: U0
0

20

--

--

--

I
I
I
I

I
I

I 25---

I
I

--

--

-1-

I 1--

I
30 --

--

I --

I
I-I-

1-1-

I 35 -1-1-

I
1-1-

1-1-

I i-I-

I
1-1-

M\

I
I

MARICOPA COUNTY, ARIZONA

I----:P:":R:":O"""'J="EC:::::T=-N:-:-O=-.---.-I-----,O=-A""'T""E:----.-I-----='F""'IG:07U:':R"'E----II
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(f)
w

DATE DRILLED 2/14/11 BORING NO. B-12.-oJ
0- w::-
~ u Z

I-
~ e:- O GROUND ELEVATION 1,002'+MSL SHEET OF 2ID (f) 0

~uj
~ 0 ill >- .-oJ

L!:: n::: I- a u·en co _0 METHOD OF DRILLING
~ en ::>

~
LL . DiedJich D-120, 8" Diameter Hollow-Stem Auger (D&S Drilling)

5 I- Z -Cf)
0- (f) ill

(f) .
c 0 Cf) Cf)::Jill ~Ql 6 0

0 3.~
.-oJ « DRIVE WEIGHT 140 Ibs. (Automat'ic) DROP 30"co :2 >- .-oJ

co~ n::: °0
0 SAMPLED BY DM LOGGED BY DM REVIEWED BY .rSR

DESCRIPTION/INTERPRETATION

SC FILL:
Brown, damp, dense, clayey flne to medium SAND; scattered reworked caliche nodules.

,
!-

25

FIGURE

A·23

DATE

11/1 I

BORING LOG
WI-UTE TANKS NO.4 OUTLET FACILITY

MARICOPA COUNTY, ARIZONA

PROJECT NO,

603248001

Increase in gravel content.

Trace gravel.

SM ALLUVIQM:
Brown, damp, medium dense, silty fine to medium SAND; scattered caliche nodules;
wcak cementation.

102.23.8\8

15

1\

32

50/4"

\5

5

\0



METHOD OF DRILLING Diedrich D-120, 8" Diameter Hollow-Stem Auger (D&S Drilling)

SAMPLED BY DM LOGGED BY DM REVIEWED BY JSR
DESCRIPTIONIINTERPRETATION

Backfilled on 2/14/1] promptly after completion of drilling.
Grotmdwater, though not encotmtered at the time of dril.ling, may rise to a higher level
due to seasonal variations in precipitation and several other factors as discussed in the
report.

BORING NO. -=B=--:..::12 _

OF _....:2=--_2

DROP 3,--,0_" _

SHEET

DRIVE WEIGHT ..::.1:...;4:=.0..:,:lb:.:;:s:..l.(.:..:A~ut:::o:..::m=atJ::.:·c'.L) _

DATE DRILLED -=2/c..:.1..::.4/.:.c11=--__

GROUND ELEVATION _-=I..c::,O..:,:02:...'=-+.::.:.:M:=.SL=- _

(f)
W
..J
Q. LL
~ ;:R 0 Z

:g- f- Qo. a
(f) a ~

~u:i~
f-r- a w >- ..J

I.!:: a:: f- a o .
V5 co _0

I (f) :::J

~
LL .

f- s: f- Z _(f)

0.. (f) W
(f) .

c a (f) (f):::JW -"'CD is 0
0 -> ..J «::l._ co ~ >- ..JCO ....

0 a:: 0
0

2U

I-I-

f-I-

1--1--

I
I
I
I
I
I

-I-I-

I 25 -f-I--

I
I

.!-I---

1---1---

I
1--1-

I
30-l---f-

f-f-

I 1-1-

I
1-1-

1---1---

I 35 -I-I--

I
1-1---

1---1-

I 1-1-

I
I
I

1-1---

Ll(\



(f)
w

DATE DRILLED BORING NO.....J
~

2114/11 B-13
CL LL

~ ~
() Z

~
I-

~ 0 GROUND ELEVATION 1,003'+ MSL SHEET 1 OF 2(f) 0
~(/j~

rc- 0 w >- ....J ---
I.!" 0::: I- 0 () .

U5 m -0 METHOD OF DRILLINGJ: (f)
~ ~

u.. . Diedrich D-120, 8" Diameter Hollow-Stem Auger (D&S Drilling)
l- S Z _(f)

CL (f) UJ
(f) .

UJ .x: a; 0 15 0
(f) (f)::J

0 "5.~
....J « DRIVE WEIGHT 140 Ibs. (Automatic) DROP 30"ro ::2: >- ....J

roo 0::: ()
0 SAMPLED BY DM LOGGED BY DM REVIEWED BY JSR

DESCRIPTION/INTERPRETATlON
0 SC FILL:

Brown, damp, medium dense, clayey fine to coarse SAND; tTace gravel.
f-

~

35
f-

f- -.- .._...- ._f-.- -- - --

12

5 f-'-

1-

33
f-

f-'-

-------------------------------------SM Brown, damp, medium dense, silty fine ta medium SAND.

1----

SM ALLUVIUM:
Brawn, damp, medium dense, silty fine ta medium SAND.

.-,
10---

13

- - - - - - - - -'- - - -

-.- -

-I-f-

B< 50/5" ~f- "=.

15·f-f-

-1-

rf-

1-+-

I-

I-II
II 59

ff- ~_---------------------------------
GM Brown, damp, very dense, silty fine to coarse GRAVEL with sand; cobbles and possible

boulders.



METHOD OF DRILLING Diedrich 0-120, 8" Diameter Hollow-Stem Auger (D&S Drilling)

Total Depth - 20 feet.
Groundwater not encountered during drilling.
Backfilled on 2/14/11 promptly after completion of drilling.
Groundwater, though not encotmtered at tlle time of drilling, may rise to a higher level
due to seasonal variations in precipitation and several other factors as discussed in the
epOli.

LOGGED BY DM REVIEWED BY JSR
DESCRIPTION/INTERPRETATION -----

30"

OF __2=--_

B-13

2

DROP
----'-~---

SHEET

BORING NO. ------=---=----

DRIVE WEIGHT -.:l:....:4.::..0.::1b:.::::s.:..;(;..:A::::ut:::.OIl:::.:lll:::.:t::::icL2 _

GROUND ELEVATION _-.:I~,0:..:::0:::..3'=+~M:.::S::.::L:-.- _

DATE DRILLED =.:.2/..:...14..:.../1:...:.1 _

SAMPLED BY DM

f-f-

en
ill
....J

G:"CL

~ ~
0 Z

I-
~

0
~ en 0

~u)
~
-~ 0 ill >- ....J

~ 0:: I- 0 o·
ii5 co _0

I en ~ ~
LL .

l- S z _en
CL en ill en .

c 0 en en:::Jill -"'OJ 0 0
0 "3.::: ....J ~

co .... co :?: >- ...J

0 0:: 0
0

:LU

--

---

--

---

25 - f-f-

f-I-

,-f-

--f-

--

30 --
--

-f-

--

I

I
I
I

I
I
I
I

I
I

I

I
I

I 35 f-f-

I
._f-

I -f-

WHITE TANKS NO.4 OUTLET FACILITY
MAlUCOPA COUNTY, ARlZONA
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Fine- to-coarse grained; trace gravel; scattered caliche nodules.

SW-SM ALLUVIUM:
Brown, damp, medium dense, well graded SAND with silt and gravel.

10

21

en
LU DATE DRILLED 2/15/1 I BORING NO. B-14-l
a.. LL
~ u Z

I- :>R e:- O GROUND ELEVATION 1,002'+MSL SHEET OF 2Q) en 0 0

~ui~ 0 LU >- -l

L.!: IX I- 0 U .
U5 en _U METHOD OF DRILLING Diedrich 0-120, 8" Diameter Hollow·Stelll Auger (D&S Drilling)I en :::J

~
u.. .

l- S )- z _(fJ
a.. en LU en .

c 0 (fJ (fJ::JLU ':>:Q) 6 0
0 "5 .~

-l ~ DRIVE WEIGHT 140 Ibs. (Automatic) DROP 30"
CO ::;; >- -l

en~

0::: U0
0 SAMPLED BY DM LOGGED BY DM REVIEWED BY JSR

DESCRIPTION/INTERPRETATION

8M FILL:
Brown, damp, medium dense, silty fine to medium SAND; scattered caliche filaments.

14

23 2.9 110.8

10

15

22

1(iDgO&1{\OO-r8
PROJECT NO.

603248001

BORING LOG
WHTTE TANKS NO.4 OUTLET FACILITY

MARICOPA COUNTY, ARIZONA

DATE

lilt I

FIGURE

A-27



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

(f)
UI DATE DRILLED 2/15/11 BORING NO. B-14..J
0.. Ll..

~ 0 Z
f-

~ e:- o GROUND ELEVATION 1,002'+MSL SHEET 2 OF 2
Q) (f) 0

~u)
~

1--.- 0 ~
..J ---

UI 0l.!:: a: o·
:r: (f)

~
Vi CO -0 METHOD OF DRILLING Diedrich D-120, 8" Diameter Hollow-Stem Auger (D&S Drilling)

~
Ll..'

l- S Z _(f)

0.. (f) W (f)'

W .xm 0 6 0
(f) (f)::J

0 "5.2: ..J « DRIVE WEIGHT 140 Ibs. (Automatic) DROP 30"
COL. co :2 >- ..J

0 0:: 0
0 SAMPLED BY DM LOGGED BY DM REVIEWED BY ,TSR

DESCRIPTION/INTERPRETATION

20 Total Depth - 20 feet.
Groundwater not encountered dming drilling.
Backfilled on 2/15/11 promptly after completion of drilling.
Groundwater, though not encountered at the time of drilling, may rise to a higher level

-I- I--
\due to seasonal variations in precipitation and several other factors as discussed in the
·eport.

1-1-

'-I--

25 - 1-1-

-I- -

-I--

-1--1--

1-1-

30 - l-I--

1-1--

--

l-I--

l- -

35 - 1-1-

f-.I--

-I-f-

~--

l-I--

.111

I
1(IR90 &1f'oo-re.

I

BORING LOG
WHITE TANKS NO.4 OUTLET FACILITY

MARICOPA COUNTY, ARIZONA

PROJECT NO. I
DATE I FIGURE
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Cf)
w

DATE DRILLED 2/15/11 BORING NO. B-15...J
0- L2
~ 0 Z

I- ~ eo. 0 GROUND ELEVATION 999'+MSL SHEET OF 2Q) Cf) 0 ~

~uj~ 0 w >- ...J

I!o 0::: I- 0 U .
(fj (D _u METHOD OF DRILLING Diedrich 0-120, 8" Diameter Hollow-Stem Auger (D&S Drilling)I Cf)

~ ~
u. .

I- ~ Z _Cf)

0- Cf) W Cf) .
c: 0 Cf) Cf)::JW -""-<ll is 0

0 "3 .~
...J <t: DRIVE WEIGHT 140 Ibs. (Automatic) DROP 30"co :2 >- ...J

co~ 0::: 00
0 SAMPLED BY DM LOGGED BY DM REVIEWED BY ISR

DESCRIPTION/INTERPRETATION

SC FILL:
Brown, damp, loose, clayey fine to medium SAND.

II

1(iDgO&1{\oore

5

10- .

15

7

9

14

18

20

SC ALL1]VIUM:
Brown, damp, loose to meditun dense, clayey fine to medium SAND.

Moist; loose.

Medium dense to dense; increase in gravel content.

]

WJUTE ,!3AN~~~4~u~r~'~ACILITY
MARICOPA COUNTY, ARIZONA

f----,P""R""O""J';=EC"'T;:-N""O"'.----,-----;D"""A;':;T:-;:Ec----,--

603248001 11/11

FIGURE

A-29



METHOD OF DRI LLI NG Diedrich 0-120, 8" Diameter Hollow-Stem Auger (D&S Drilling)

Total Depth - 20 teeL
Groundwater not enconntered dming drilling.
Backfilled on 2/15/11 promptly after completion of drilling.
Groundwater, though not encountered at the time of drilling, may rise to a higher level
due to seasonal variations in precipitation and several other factors as discussed in the
-epmt.

JSR

OF _--=-2_2

DROP ..:.3.:..0'_' _

SHEET

BORING NO. B=.--...:.15=---- _

LOGGED BY OM REVIEWED BY -----
DESCRIPTION/INTERPRETATION

SAMPLED BY OM

DRIVE WEIGHT -:1:..:4:::..0.:::1b::::s-'--.'.CA:..::::ut:::::oma=Il::-cL) _

GROUND ELEVATION _-::.:99~9~'+:.:Mc.:S:::L=---- _

DATE DRILLED -=2�~1:::..51.:.:11:....___
Cf)
W
-l

LL0-

~ 0 z
~

f-
~ e:- O

Cf) 0
~u:i~

f-- 0 w >- -l

I.!: CY t- O o·
V) CD _0

I Cf) :J
~

LL .
f- ~ f- Z _Cf)

0- Cf) W
Cf).

w xai 0 0 0
Cf) Cf):J

0 -> -l «:J __
CD :2: >- -lCD'--

0 CY 0
0

20

---

--

--

I
I

I
I

I
I

I 25---

I
I

--

--

--

!

I --

I
30 --

--

I ---

I
I
I

--

---

I --

I
I
I

--

dO



ASPHALT CONCRETE: Approximately 5 inches thick.

METHOD OF DRILL! NG Diedrich D-120. 8" Diameter Hollow-Stem Auger CD&S Drilling)

SAMPLED BY OM LOGGED BY DM REVIEWED BY .TSR
DESCRIPTION/INTERPRETATION

AGGREGATE BASE: Approximately 10 inches thick.
Brown, damp, medium dense, poorly graded GRAVEL with sand.

30"

OF _..::.2_

B-16

DROP
-----'-'----

SHEET

BORING NO. ---------
997'+ MSL

2/15/11

GROUND ELEVATION

DATE DRILLED ---------

DRIVE WEIGHT 14_0_1_bs_.-'..CA_\_lto_I1_1a_ti_c)<-- _

FILL:
Brown, damp, medium dense, clayey fine to medium SAND; scattered caliche nodules.

ALLUVIUM:
Brown, damp, medium dense, sandy SILT; trace gravel.

C/J
W
-.J
0.. LL

~ ~ ° Z
I- Q::.. 0

Q) C/J 0 ~ t=
~

-- 0 W >- -.J c(uj
L!, a:: I- 0 0'

V5 CD _0
I C/J ::>

~
LL .

l- S I- Z _C/J
0.. C/J W C/J.

c 0 (f) C/J::>w -'<:0) 6 0
0 :s .~

-.J c(
CD 2 >- -.J

CD~ 0:: 00
0

0
..

#0
",...

l- • ....,
r ~ SC

9 II-

-

l-I- E
l- I15

5 -I- a
ML1-,

10
l-

I--

1-1-

1- 21 5.8 97.4

10---

-

-

I,
j',

Hard.36

1(lnuo &!ftoore

.. I-

---_. -~-_.--·1-- .-iOL-· -Brown,dimp; 'iiry iTIff,"ndyeLAY·· _.- _ - _ _ - - - - _.

,,1\7 1
~
~I
~
~?O

I



METHOD OF DRI LUNG. Diedrich 0-120. 8" Diameter H.ollow-Stem Auger (D&S Drilling)

Total Depth -. 20 feet.
Groundwater not encountered during drilling.
Backfilled and asphalt patched on 2/15/11 promptly after completion of drilling.
!Groundwater, though Dot encountered at the time of drilling, may rise to a higher level
~ue to seasonal variations in precipitation and several other factors as discussed in the
"eport.

LOGGED BY DM REVIEWED BY JSR
DESCRIPTION/INTERPRETATION -----

BORING NO. -=8:....;-1:..:.6 _

OF __2__2

DROP 30"-_._-----

SHEET997' + MSL

DATE DRILLED ;:.:.2/,;.:;15:.:..;/1:..:.1 _

GROUND ELEVATION ---'---=-------

DRIVE WEIGHT ---:...:l4c:.0..::lb:.::s:....;.(.:.:A:::.l1t:.::·o:.::;lTI::::;at:;.:icL) _

SAMPLED BY OM

1--

(f)
w
-'
0.. lL
~ ~

0 Z
l- e:. 0

OJ (f) 0
~cri~

-- 0 w >- -'
I!: 0::: I- 0 o .

Ci5 a:l _0
I (f)

~ ~
u. .

I- ~ Z -(f)
0.. (f) W

(f) •
C 0 (f) (f)::JW ~Q) 6 0

0 s> -' <{

co is co :2 >- -'
0::: 0
0

20

1-1-

1-1-

--

-- -

25 - 1-1-

1-1--

--

--

--

30' 1-1-

I-I-

1--

--

-I-

35 - 1-1-

1-'-

I

I

I
I

I

I

I

I

I

I

I

I

I

I

I

I --

I Ml

--

I
I



(f)
UJ DATE DRILLED 2115/11 BORING NO. B-17...J
0- LL
~ ~

u z
~

l- e:.. 0 GROUND ELEVATION 995' + MSL SHEET I OF 2(f) 0
~r.ri~

I-~ 0 >- ...J ~~-

UJ 0l!: r:r: I- o .
Ci5 co _0 METHOD OF DRILLING Diedrich D-120, 8" Diameter Hollow-Stem Auger (D&S Drilling)I en

~ ~
u.. .

l- s: Z _(f)

0- (f) llJ
(f).

C 0 (f) (f)::>W .Y.Q) 0 Cl
0 -> ...J « DRIVE WEIGHT 140 Ibs. (Antomatie) DROP 30"::J._ CO ~ >- ...J

co~ r:r: 00
0 SAMPLED BY DM LOGGED BY DM REVIEWED BY JSR

DESCRIPTIONIINTERPRETATION

lJ SM FiLL:
Brown, damp, meclium dense, silty fule to medium SAND.

"- ~ -11- _.-. . - - ----------------------------SC Brown, damp, medium dense, clayey fine to medium SAND.
...._- ._- -- - - - - -

I-I-- - - -- -I- - - - - .- - - - -i-;- - - - - - -- - - - -- - - - -- - - - - - - - - -- .- -- - - -- - - - - .- -
SM Light brown, damp, medium dense, silty fine to medium SAND.

10

AU<.1)VUJM:
Brown, damp, medium dense, clayey fine to medium SAND_

~

~
-.-+---+-----,t~;;q_---+-------------------------------.----------·--~I

SC
I-

5 ------

23 7.2 103.4 1.

'1-

1-1-1- - - -I-- - -I- - ---,
14

-----~----------------------------------SM Brown, damp, medium dense, silty fine to coarse SAND; (Tace gravel.

10 --

_. -

--

1-1-1-----1---- ----

• 5015"
-1-

I-- - .-- - -~ - - - - - -- .- -- - .. -- .-- - -. -- --- -- - - - - -. - .-- - - - --. - - - - - -- -
: SC Brown, damp, very dense, clayey fine SAND; trace gravel; scattered calIche filaments;

moderate cementation.

15 -1--1--

-I-I-

-1-

1-1-

41

?O

[ l(iDgO&1(t.OOre MARlCOPA COUNTY, ARIZONA
1--=-PR::-o=-JC":EO":c:-=TC7Ncco°-.--....-I---=-o-;cAT::-E=-----lr-----=F:7:,G:7uC":R:-::E,.-----II
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METHOD OF DRILLING Diedrich D-120, 8" Diameter Hollow-Stem Anger (D&S Drilling)

Total Depth = 20 teet.
Groundwater not encountered during dIillillg.
Backfil1ed on 2/15/11 promptly after completion of drilling.
Groundwater, though not encountered at the time of drilling, may rise to a higher level
due to seasonal variations in precipitation and several other factors as discussed in the
epOlt.

LOGGED BY DM REVIEWED BY __J-=.SR-,-_

DESCRIPTION/INTERPRETATION

2OF ---

B-17

2

DROP -=-30=--" _

SHEET

BORING NO. ---------

GROUND ELEVATION _-:-:.l)9:.::5~'+=..:Mc;..::S:::.:L=-- _

DATE DRILLED 2=./.:.:15::....:/lc..:.I _

DRIVE WEI GHT --:.14;.:.0:..:I=bs:::.. ..;:(A.::.:'::..:lto::.;l.:.::na::..:t:.::icL2 _

SAMPLED BY DM

(/)

UJ
...J
Q. LL

:iE ~
0 z

~
~

~ 0
(/) 0 ...J ~uj

~
I--c- 0 UJ ~ 0

b!:: 0:: 0)
o .

U) _0
I (/)

~ ~
LL .

~ :s: z -(/)
Q. (/) UJ

(/) .
c: 0 (/) (/)::)

W -""ill 0 0
0 ::;.~

...J <t:
0) ~ >- ...J0) .... 0::: ()0

0

20

_c-

--

--

--

25 - I-I--

1-1--

--

-- -

---

30---

---

--

I

I

I

I

I

I

I

I

I

I
I
I

I
I 35 -I-

I
--

--

I --

I
I
I

--

1(iRUO &JV\oore MARICOPA COUNTY, ARIZONA
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C/)
u.J DATE DRILLED 2/15/1 J BORING NO. B·I8..J

i:L0-

~ U z

'm
l- e f!::- a GROUND ELEVATION 993'+MSL SHEET I OF 2C/) a

~uj~
-r- a >- ..J ---

u.J aL!: 0::: I- u·
V5 co _U METHOD OF DRILLING Diedrich D·120, 8" Diameter Hollow-Stem Auger (D&s DrilliJl~I (f)

~ ~
u.. .

I- ~ Z -C/)
0- C/) u.J C/)'c 0 C/) C/):Ju.J -"'<I> is 0
0 3.~

..J « DRIVE WEIGHT 140 lbs. (Automatic) DROP 30"
CO 2 >- ..J

co~
0::: U0
0 SAMPLED BY DM LOGGED BY DM REVIEWED BY JSR

DESCRIPTION/INTERPRETATION
0 SC FILL:

Brown, damp, loose to medimn dense, clayey fine to coarse SAND; trace fine gravel.-,
7

.-

._.

ALLUVIUM:
B·;:ow~~darnp, loose, silty fine to mediwn SAND.

-

-·--t-------------·------------------------H
SM

LO

5 -

-,
G Trace gravel.

-
t

- -I- - - - - - -I- - _. - ' I- - - - -r... - - - - - - - - - -- -- -. _.. - -- - - -. - - -- - - - - - - - - - - - .- -
1 GM Brown, damp, dense, silty fine to coarse GRAVEL with sand.

-
47 3.9 107.0

10---

1-

- - - -I- - - - - - --t~ . - - '- -f=.- - - - - - - - .••- - - _..•" -'" - - ..•.- - - - - - - - - - - - - -
SC Brown, damp, very dense, clayey fine to coarse SAND with gravel; scattered caliche

1- nodules; moderate cementation.

j.
!

. I--

_...

,·i~"Jo.JLbjo-l1l"1·ll"vl".1

----------------------------------------GC Brown, damp, very dense, clayey fine to coarse GRAVEL \'\rith sand; cobbles and possible
boulders.

- - - - - - - .. -I- - - -

-- ~
::g ...?~,\----+----f-"-''"+---+·''''r-ot-:-a;l~D~ept'h---·1·8".5.,.....,.fe-e-:-t·'("iR'e"fu"-s-'a"'I)-.-----------·-----------··-------11

.- - Groundwater not encountered during drilling.
Backfilled on 2/15/11 promptly after completion of drilling.
r,.-.~ ,rl,- '~'a" th""oh ""I' ,.,,1'1 ,,1- th" tim" nf (1 .. i11 i",1 m"-?11
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~ ~
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~
l- e:. 0 GROUND ELEVATION 993'+M8L SHEET 2 OF 2en 0 e...

~u:i2 I-~ 0 >- ...J ---
W 0

Ii: cr I- u·
US !II _U METHOD OF DRILLING Diedrich 0-120,8" Diameter Hollow-Stem Auger (0&8 Drilling)

~
en ::J

~
u.. .

5: I- Z -en
0.. en w en .

c 0 en en::Jw '><Q) (5 0
0 :; .::: ...J <{ DRIVE WEIGHT 140 Ibs. (Automatic) DROP 30"

CD ~ >- ...J
!II~ cr U0

0 SAMPLED BY DM LOGGED BY OM REVIEWED BY J8K

DESCRIPTIONIINTERPRETATION

2U due to seasonal valiations in precipItation and several other factors as discussed 111 the
repolt.
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Geotechnical Evaluation
White Tanks No.4 Outlet Facility, Maricopa County, Arizona

APPENDIXB

LABORATORY TESTING

November 11,2011
Project No. 603248001

Classification
Soils were visually and texturally classified in accordance with the Unified Soil Classification
System (USCS) in general accordance with ASTM D 2488. Soil classifications are indicated on
the logs of the exploratory excavations in Appendix A.

In-Place Moisture and Density Tests
The moisture content and dry density of relatively undisturbed samples obtained from the
exploratory excavations were evaluated in general accordance with ASTM D 2937. The test
results are presented on the logs of the exploratory excavations in Appendix A.

Gradation Analysis
Gradation analysis tests were performed on selected representative soil samples in general
accordance with ASTM D 422. The grain-size distribution curves are shown in Figures B-1
through B-8. These test results were utilized in evaluating the soil classifications in accordance
with the Unified Soil Classification System.

Atterberg Limits
Tests were performed on selected representative fine-grained soil samples to evaluate the liquid
limit, plastic limit, and plasticity index in general accordance with ASTM D 4318. These test
results were utilized to evaluate the soil classification in accordance with the Unified Soil
Classification System. The test results and classifications are shown on Figure B-9.

Consolidation Tests
A consolidation test was performed on a selected relatively undisturbed soil sample in general
accordance with ASTM D 2435. The sample was inundated during testing to represent adverse
field conditions. The percent of consolidation for each load cycle was recorded as a ratio of the
amount of vertical compression to the original height of the sample. The result of the test is
summarized on Figure B-lO.

Soil Corrosivity Tests
Soil pH and minimum resistivity tests were performed on representative samples in general
accordance with Arizona Test 236b. The chloride content of selected samples was evaluated in
general accordance with Arizona Test 736. The sulfate content of selected samples was evaluated
in general accordance with Arizona Test 733. The test results are presented on Figure B-ll.

60324800IR
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I GRAVEL I SAND FINES I
I Coarse I Fine I Coarse Medium I Fine SILT I CLAY I

U.S. STANDARD SIEVE NUMBERS HYDROMETER

3" 2' 1-112" 1" 3/4" 3/fJ' 4 10 16 30 50 100 200
100.0

II I -........, I I
90.0 I I I I I I I I -

I I I I I I I

~
I I

80.0 II I ... I I - ..
I I I I I

~
I i I

I- -rl- I I II 70.0 -
(!)

I I I I I I .........
~ I I

~ 60.0 I I_ I

>- I I I I I I I I Ial
I'a:w 50.0 I I -

z I I I I I I I "l
~ I Iu: I

I- 40.0
I I I i'-zw I I I I I I I Iu

Ck: 30.0
I I

i
I iw

0- I I I I I I I I
20.0

T II I I I I I
10.0 I I I I I I I - - f- I I

I Ii I I
~

I I I I
0.0 I I I I

100 10 1 0.1 0.01 0.001 0.0001

GRAIN SIZE IN MILLIMETERS

Sample Depth Liquid Plastic Plasticity
0 10 0 30 0 60 Cu Cc

Passing
Symbol

Location (tt) Limit Limit Index No. 200 USCS

(%)

• B-1 6-7.5 30 18 12 -- .. - -- -- 3D SC

PERFORMED IN GENERAL ACCORDANCE WITH ASTM 0 422

1(Jn9°&l(too~e GRADATION TEST RESULTS FIGURE

PROJECT NO. DATE
WHITE TANKS NO.4 OUTLET FACILITY

VAN BUREN STREET FROM JACKRABBIT TRAIL TO COTTON LANE B-1
603248001 11/11 MARICOPA COUNTY, ARIZONA



I GRAVEL SAND FINES I
I Coarse Fine Coarse Medium I Fine SILT I CLAY I

U.S. STANDARD SIEVE NUMBERS HYDROMETER

3" 2' 1-112" 1" 3/4" 318" 4 10 16 30 50 100 200
100.0 I ,,- I I I'r-...
90.0 I I I I I I ""-I I I _. - -f--.

I I I i I I ." I I
80.0 1 I I "-- _L L . .,

I I I I I I I 1\ I I
I- .1-,+--1 I I I I

J: 70.0 .•
CJ I I I II I I I \ I I
~

I

I 1-- -I· . I60.0
! !'\>- I I 11-1 I I I I iCO

0::: 50.0 -I f-_... _.- ..
W

~z I I I I I I I Iu:::
I- 40.0 1 t I I I
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Z
w I I I I I I I I(J
0::: 30.0

I I I I rw
0- I I I I I II I I I i

20.0
I r I I

..

I
10.0 I I I I I :i- '1-"+ I .. I I - I- i

T I I I / I I
0.0

II I I - .... -- I
100 10 1 0.1 0.01 0.001 0.0001

GRAIN SIZE IN MILLIMETERS

Sample Depth Liquid Plastic Plasticity
D10 D30 Doo Cu Cc

Passing
Symbol

Location (tt) Limit Limit Index No. 200 USCS

(%)

• B-4 8.5-10 42 24 18 -- - - -- -. 36 SC

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 422

I(Jn9°&Jft°o~e GRADATION TEST RESULTS FIGURE

PROJECT NO. DATE
WHITE TANKS NO.4 OUTLET FACILITY

VAN BUREN STREET FROM JACKRABBIT TRAIL TO conON LANE B-2
603248001 11/11 MARICOPA COUNTY, ARIZONA



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I GRAVEL I SAND FINES I
I Coarse Fine I Coarse Medium I Fine SILT I CLAY I

U.S. STANDARD SIEVE NUMBERS HYDROMETER

3" 2' 1-112" 1" 314" 318" 4 10 16 30 so 100 200
100.0

II I :I I
I Ih,

90.0 I I I I I I I -.- .
I I I I I I '"~JJ I I

80,0 II I j __J_ J
I I I I I I I I I

l- I 1 J I~ -J- . IJ: 70.0 --
CJ I I I I I I I I I
~ 60.0 I --l I

~ I I J I I I, I \ J Im
lr 50.0W

I!z I I I I I I " I J
, I

ii:
I- 40.0 I I

~
-

Z
w I I I I I I I I I()
0::: 30.0 I'1-1-1 --r ---- c-

I -- c-- .
W
0.. I I I I I I I I I

20,0 -
I r-l I I

- - - 1--

10.0 I I I I I I I I---+- I -- - ---
J I I I I I I T

0.0 J ~Ll -- j I
100 10 1 0.1 0.01 0.001 0.0001

GRAIN SIZE IN MILLIMETERS

Sample Depth Liquid Plastic Plasticity Passing
Symbol

Location (ff) Limit Limit Index
D10 030 0 60 Cu Ce No. 200 USCS

(%)

• B-5 13.5-15 37 20 17 -- -- -- -- -- 28 SC

PERFORMED IN GENERAL ACCORDANCE WITH ASTM 0422

IfJn9°&l(too~e GRADATION TEST RESULTS FIGURE

PROJECT NO. DATE WHITE TANKS NO.4 OUTLET FACILITY

VAN BUREN STREET FROM JACKRABBIT TRAIL TO COTTON LANE B-3
603248001 11/11 MARICOPA COUNTY, ARIZONA



I GRAVEL I SAND I FINES I
I Coarse Fine I Coarse Medium I Fine I SILT· I CLAY I

U.S. STANDARD SIEVE NUMBERS HYDROMETER

3" 2' 1-1/2" 1" 3/4" 318" 4 10 16 30 50 100 200
100.0 ._. ---

I r N I
I II I I I I f'1 I I90.0 - r---I-'" .- - ~.- ----J.
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80.0 . L L __ L
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c-- --l - "- I ----

I I I I I I I " I I
f- I I I "- -I.I 70.0
<.!l I I I I I I I r\ I
~ 60.0 j I I I I
>- I I I I I I I I
(D I
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u:: I I
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0::: 30.0

I I I Iw
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I I: I
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10.0
I I I I I I -
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0.0
I J - I I - --

100 10 1 0.1 0.01 0.001 0.0001

GRAIN SIZE IN MILLIMETERS

Sample Depth Liquid Plastic Plasticity
D10 D30 D60 Cu Cc

Passing
Symbol

Location (tt) Limit Limit Index No. 200 USCS

(%)

• B-7 13.5-15 36 20 16 -- -- .. -- -- 53 CL

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 42;2

I(Jn9D&1(t.OO~e GRADATION TEST RESULTS FIGURE

PROJECT NO. DATE
WHITE TANKS NO.4 OUTLET FACILITY

VAN BUREN STREET FROM JACKRABBIT TRAIL TO COTTON LANE 8-4
603248001 11/11 MARICOPA COUNTY, ARIZONA
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I GRAVEL I SAND FINES I
I Coarse Fine I Coarse Medium I Fine SILT I CLAY I

U.S. STANDARD SIEVE NUMBERS HYDROMETER

3" 2' 1-112" 1" 3/4" 3/8" 4 10 16 30 SO 100 200
100.0

I ~i' I I
90.0 I I I I I I ~tt I I

I I I I I I I I
80.0 I --- Lf- I

I I I I I I I I I
l- I L I j I -J.I 70.0 , I-
e> I I I I I I I I I
~ 60.0 1 I. j j I

>- I I I I I I I I Irn
~ SO.O t I ..wz I I I I I I I I Iu: 1\ I
I- 40.0 1--1- j -j I 1 Iz
w I I I I I I I ~ I I I
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0:: 30.0

I 1 I ~.w
Cl.. I I I ) I I I I

20.0 1 I
I I

---I I
10.0 I I I I I - --- I I I.. -- -

I I I I I I I I I I
0.0 I I I I

100 10 1 0.1 0.01 0.001 0.0001

GRAIN SIZE IN MILLIMETERS

Sample Depth Liquid Plastic Plasticity
0 10 030 0 60 Cu Cc

Passing
Symbol

Location (ft) Limit Limit Index No. 200 USCS

(%)

• B-9 13.5-15 37 19 18 -- -- -- - -- 19 SC

PERFORMED IN GENERAL ACCORDANCE WITH ASTM 0422

J(JDUO&1(t.oore GRADATION TEST RESULTS FIGURE

PROJECT NO. DATE
WHITE TANKS NO.4 OUTLET FACILITY

VAN BUREN STREET FROM JACKRABBIT TRAIL TO COTTON LANE 8-5
603248001 11/11 MARICOPA COUNTY, ARIZONA



I GRAVEL I SAND I FINES I
I Coarse Fine I Coarse Medium Fine I SILT CLAY I

U.S. STANDARD SIEVE NUMBERS HYDROMETER

3" 2' 1-112" 1" 3/4" 3/8" 4 10 16 30 50 100 200
100.0

I Ii I T I
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zw I I I I I I [ I I0
c::: 30.0 I ~. I 1 '-r I r--- _. .__.

_._~---

I --
w

IICl. I I I I I [ I I
20.0

r '--1'
_'-_1_

--r - ------ '-T- II

10.0 I I I I I ---- I I I
I I [ I i II

---"j
[ T

I0.0
II I J I -- - ... .1 - -,

100 10 1 0.1 0.01 0.001 0.0001

GRAIN SIZE IN MILLIMETERS

Sample Depth Liquid Plastic Plasticity
D IO D30 D60 C. Ce

Passing
Symbol

Location (tt) Limit Limit Index No. 200 USCS

(%)

• 6-11 13.5-14.5 47 26 21 -- -- -- - -- 34 SC

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 422

JVJn9°&1(too~e GRADATION TEST RESULTS FIGURE

PROJECT NO. DATE
WHITE TANKS NO.4 OUTLET FACILITY

VAN BUREN STREET FROM JACKRABBIT TRAIL TO COnON LANE 8-6
603248001 11/11 MARICOPA COUNTY, ARIZONA
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I GRAVEL I SAND FINES I
I Coarse Fine I Coarse Medium I Fine SILT I CLAY I

U.S. STANDARD SIEVE NUMBERS HYDROMETER

3"' 2' 1-112" 1" 3/4" 3/6" 4 10 16 30 50 100 200
100.0

II I II I I
90.0 I I I II I I I I I

I I I I I
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II I L I _ 160.0 _.- f--
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~ 50.0 I Iw 1-
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GRAIN SIZE IN MILLIMETERS

Sample Depth Liquid Plastic Plasticity
D30 D60 Cu Cc

Passing
Symbol

Location (tt) Limit Limit Index
D,o No. 200 USCS

(%)

• B-14 8.5-10 -- -- NP 0.08 0.37 1.20 16.0 1.5 10 SW-SM

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 422

NP -INDICATES NON-PLASTIC

1(lnaO &l(toore GRADATION TEST RESULTS FIGURE

PROJECT NO. DATE
WHITE TANKS NO.4 OUTLET FACILITY

VAN BUREN STREET FROM JACKRABBIT TRAIL TO COTTON LANE B-7
603248001 11/11 MARICOPA COUNTY, ARIZONA



I GRAVEL SAND FINES I
I Coarse Fine Coarse Medium I Fine Slit Clay I

U.S. STANDARD SIEVE NUMBERS HYDROMETER
3" 1-112" 1" 3/4" 1/2" 3/8" 4 6 16 30 50 100 200

100 .T' I I I
I ~90 . _.- Lf- .J_.~.. - . ·"1-f-- --.l
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GRAIN SIZE IN MILLIMETERS

Depth Liquid Plastic Plasticity D30 D60 Cu Co
Passing

Symbol Hole No.
(ft) Limit Limit Index

D10 No. 200 U.S.C.S
(%)

• 8-18 10-15 35 19 16 -- -- .- -- -- 15 SC

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 422

/y1nuo&1f..oore GRADATION TEST RESULTS FIGURE

PROJECT NO. DATE
WHITE TANKS NO.4 OUTLET FACILITY

VAN BUREN STREET FROM JACKRABBIT TRAIL TO COnON LANE 8-8
603248001 11/11 MARICOPA COUNTY, ARIZONA
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USCS
SYMBOL lOCATION DEPTH LIQUID PLASTIC PLASTICITY CLASSIFICATION USCS

(FT) LIMIT, II LIMIT, Pl INDEX, PI (Fraction Finer Than (Entire Sample)
No. 40 Sieve)

• 8-1 6-7.5 30 18 12 CL SC

• 8-4 8.5-10 42 24 18 CL SC

• 8-5 13.5-15 37 20 17 CL SC

0 8-7 13.5-15 36 20 16 CL CL

CJ 8-9 13.5-15 37 19 18 CL SC

A 8-11 13.5-14.5 47 26 21 CL SC

X 8-14 8.5-10 -- -- NP ML SW-SM

+ 8-18 10-15 35 19 16 CL SC

NP -INDICATES NON-PLASTIC

60

V V
50

V Vii: CH or OH
x-

40 /'
w

V V0

/~

~ 30
<3 V Cl or Ol :/i=
f/)

IV:3 20 MH orOH
Q. V ~

y
10

./ V
/ CL-ML /' MlorOl

0 / I
0 10 20 30 40 50 60 70 80 90 100

LIQUID LIMIT, LL

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 4318

J(Jn9D&JV\OO~8 ATTERBERG LIMITS TEST RESU LT5 FIGURE

PROJECT NO. DATE WHITE TANKS NO.4 OUTLET FACILITY

603248001 11/11
VAN BUREN STREET FROM JACKRABBIT TRAIL TO COTTON LANE 8-9

MARICOPA COUNTY, ARIZONA



STRESS IN KIPS PER SQUARE FOOT
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PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 2435

I(ln9°&Jrt.°o~e CONSOLIDATION TEST RESULTS FIGURE

PROJECT NO. DATE WHITE TANKS NO.4 OUTLET FACILITY
VAN BUREN STREET FROM JACKRABBIT TRAIL TO conaN LANE 8-10

603248001 11/11 MARICOPA COUNTY, ARIZONA
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I

CHLORIDE
I

SAMPLE SAMPLE DEPTH RESISTIVITY 1 SULFATE CONTENT 2

ILOCATION (FT)
pH 1

(Ohm-em) (ppm) (%)
CONTENTs

(ppm)

I
6-4 10-15 7.9 4,036 79 0.008 21 I

i
I

8018 10-15 7.7 3,283 74 0.007 62 !
I

l

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

1 PERFORMED IN GENERAL ACCORDANCE WITH ARIZONA TEST METHOD 236b

2 PERFORMED IN GENERAL ACCORDANCE WITH ARIZONA TEST METHOD 733

3 PERFORMED IN GENERAL ACCORDANCE WITH ARIZONA TEST METHOD 736

CORROSIVITY TEST RESULTS FIGURE

I
I

PROJECT NO.

603248001

DATE

11/11

WHITE TANKS NO.4 OUTLET FACILITY

VAN BUREN STREET FROM JACKRABBIT TRAIL TO COTTON LANE

MARICOPA COUNTY, ARIZONA
8-11



Geotechnical Evaluation
White Tanks No.4 Outlet Facility, Maricopa County, Arizona

APPENDIXC

AGRONOMIC TEST RESULTS

603248001R

November 11,2011
Project No. 603248001
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~ MOTZZ LABORATORY, INC.

I
I

Ninyo & Moore
Kristen Tvedten
3202 East Harbour Drive
Phoenix AZ 85034-7233

Soil Analysis Report

Project: 603248001

Sampler:

Date Received: 3/16/2011

Date Reported: 3/17/2011

I
I
I
I
I
I
I
I
I
I
I
I
I
I

PO Number: 603248001

ILab Number: 903185-01 B-5 (1-20) Crop: Landscape

Soil Complete Test Method Result Units Levels

pH I: 1 8.2 SU High

Electrical Conductivity, EC 1: 1 0.92 dS/m Medium

Calcium, Ca NH40Ac (pH 8.5) 3,100 ppm Very High

Magnesium, Mg NH40Ac (pH 8.5) 310 ppm Very High

Sodium, Na NH40Ac (pH 8.5) 200 ppm Medium

Potassium, K NH40Ac (pH 8.5) 58 ppm Low

Zinc, Zn DTPA 23 ppm Very High

Iron, Fe DTPA 2.2 ppm Low

Manganese, Mn DTPA 1.2 ppm Low

Copper, Cu DTPA 2.9 ppm Very High

Nickel, Ni DTPA 0.045 ppm

Nitrate-N, N03-N Cd Reduction 100 ppm Very High

Phosphate-P, P04-P Olsen 3.6 ppm Low

Sulfate-S, S04-S Hot Water 70 ppm Very High

Boron, B Hot Water 0.45 ppm Medium

Free Lime, FL Acid Test High

ESP Calculated 4.6 %

CEC Calculated 19.1 meq/IOOg

Levels are generalized and apply to most cropping environments.
Low means a high probability that applying nutrient will elicit a growth response.
Medium means a moderate probability of plant growth from application.
High means little or no response expected from application of this nutrient.
Very High means adding the nutrient may reduce growth or cause imbalance.
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CVS PHARMACY (STORE # 75162)
NWC OF VAN BUREN ST. AND JACKRABBIT TR.

MARICOPA COUNTY. ARIZONA
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- CL- - LlghThrown~d&np, hard,siltYeLAY;mectrumprasucTty; tracemesand; scattered - 
caliche nodules and filaments, and pinhole-sized pore spaces.

Trace gravel.
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15 f--
Total depth = 14.4 feet.
Groundwater not encountered.
Backfilled on 10/07/05.
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No sand observed; scattered pinhole-sized pore spaces; weakly to moderately cemented.
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ML

44

52
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rn
LU DATE DRILLED 10/7/05 BORING NO. B-2...J

~0-
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~ 0 GROUND ELEVATION SHEET OF

i 0 i= .
0 ~

...J
LU 0 cern

~ 0::: U·
I rn ::> en !Xl _u METHOD OF DRILLING CME-75, 6.5" Hollow-Stern Auger:t u. ......

~
..... z -rn

0-
~i

rn LU > Cf)'

LU

~
0 rn Cf)::>

0 ...J :s DRIVE WEIGHT 140 Ibs. (Automatic) DROP 30"
:l.~ !Xl

~!Xl 0 U
0

SAMPLED BY TLC LOGGED BY TLC REVIEWED BY ESZ

DESCRIPTION/INTERPRETATlON

SC ALLUVIUM:
Brown, damp, medium dense, clayey fme SAND; scattered caliche filaments, rootlets and
pinhole-sized pore spaces.

28

I
I
I

I

I
I

I

I
I

I 46

I
10

I
I
I
I

44

IS -+-+--If----+---If---~

SC

Total depth = 15 feet.
Groundwater not encountered.
Backfilled on 10/07/05.
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CYS Phannacy (Store No. 75162) - NWC ofYan Buren St. and Jackrabbit Tr.
Maricopa County, Arizona
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52 4.1 102.4 Dense.

38
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Few mediwn sand.
'- - - -f- - -f- - - -~~~t-CL- - 'Llgiitbrown;aamp, nard,siltYCLAY;tracesand';seatteredcalIcllenodules-and - - - -

I- ~ filaments, and pinhole-sized pore spaces.
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Very dense; trace gravel.

Total depth = 15 feet.
Groundwater not encountered.
Backfilled on 10/07/05.

CVS Pbannacy (Store No. 15162)· NWC of Van Buren St. and Jacknlbbil Tr.
Maricopa County. Arizona

BORING LOG

PROJECT NO.

600222067 I DATE

10/05 I
FIGURE
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Lijhtbrown~damp, nard,siltYCLAY;rew nnesana; scatteredciiIiclienooUIesand- 
filaments, and pinhole-sized pore spaces.

Light brown to brown; sandy; weakly to moderately cemented.

Silty; trace fine sand; moderately cemented.

Trace coarse sand.

Total depth = 14.4 feet.
Groundwater not encountered.
Backfilled on 10/07/05.
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l- I- Z >- -C/)
a. C/) w C/)'

w ~16 0 (5 0 C/) C/):=!

0 '3 .~
..J

~ DRIVE WEIGHT 140 lbs. (Automatic) DROP 30"
CD ~ >-CD

O a: u
0 SAMPLED BY TLC LOGGED BY TLC REVIEWED BY ESZ

DESCRIPTIONIINTERPRETATION

SC ALLUVIUM:
Light brown, damp, medium dense, clayey fine to medium SAND; scattered caliche
nodules and filaments, pinhole-sized pore spaces, and rootlets.
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BORING LOG
CVS Phannacy (Store No. 75162) - NWC of Van Buren St. and Jackrabbit Tr.

- Maricopa County, ArizonaI
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Weakly to moderately cemented.

Silty; trace sand.43

41
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5

en
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DATE DRILLED 10/7/05 BORING NO. B-5...J u:-Q..
~

l u z
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~
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:) Ci5 lD METHOD OF DRILLING CME-75, 6.5" Hollow-Stem Auger~ LL. •
~ ~ z -en
Q.. en W >- en'
~

...:i 0 (5 0 en en:)
~.~

...J
~ DRIVE WEIGHT 140 Ibs. (Automatic) DROP 30"lD ~ >-

0 a: u
0

SAMPLED BY TLC LOGGED BY TLC REVIEWED BY ESZ
DESCRIPTIONIINTERPRETATION

SM ALLUVIUM:
Brown, damp, medium dense, silty fme to medium SAND; trace clay; scattered caliche
filaments and nodules, and rootlets.

24

10

15 +-+-1f------+--If------t':££.o..----+=-----=--:----:----:--::-::---------------------------U
Total depth = 15 feet.
Groundwater not encountered.
Backfilled on 10/07/05.

CVS Phannacy (Store No. 75162) - NWC ofVan Buren 51. and Jackrnbbit Tr.
Maricopa County, Arizona

BORING LOG
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DESCRIPTIONnNTERPRETATION
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SC ALLUVIUM:
Light brown, damp, medium dense, clayey fme to medium SAND; scattered caliche
filaments, rootlets and pinhole-sized pore spaces.

Few gravel.

Total depth = 10 feet.
Groundwater not encountered.
Backfilled on 10/07/05.
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BORING LOG
CVS Phannacy (Store No. 75162) - NWC of Van Buren St. and Jaclcrabbit Tr.

Maricopa County. Arizona
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-l :s DRIVE WEIGHT 140 1bs. (Automatic) DROP 30":l.~ al ~ >ale a:: U

0
SAMPLED BY TLC LOGGED BY TLC REVIEWED BY ESZ

ALLUVIUM: DESCRIPTIONIINTERPRETATION I
0

~
CL

~
Light brown, damp, hard, fine sandy CLAY; low plasticity; scattered caliche nodules and

~, ftlaments.

37 ~- ~-

~-f--, ~
36 ~ Scattered pinhole-sized pore spaces.
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~42
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10 Weaklv cemented. I
Total depth = 10 feet.

-I- Groundwater not encountered.

IBackfilled on 10/07/05.
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BORING LOG
CYS Phannacy (Store No. 75162) - NWC ofYan Buren Sl. and Jackrabbit Tr.
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Lightbrown~d3Inp, oeme,-clayey-fiDe10mediUin-SA1'ID;scatteredcallchelilamentS an
nodules.

Total depth = 10 feet.
Groundwater not encountered.
Backfilled on 10/07/05.

CL ightbrown~d3Inp, hard,siftYCLAY;tracerme SAND;scattereocalIchenOdUles and
filaments.

ML Lijhtbrown~d3Inp, hard,clayey SILT;scatteredcaIrclle nOdulesmi<I filaments. - --
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CD ::::E >CD O a: ()
0 SAMPLED BY TLC LOGGED BY TLC REVIEWED BY ESZ

DESCRIPTIONIINTERPRETATION

SM ALLUVIUM:
Brown, damp, very dense, silty fme to medium SAND; few clay; trace gravel.
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CVS Phannacy (Store No. 75162) - NWC of Van Buren St. and Jackrabbit Tr.
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Very dense; piece of metal.

ALLUVIUM:
Light brown, damp, dense, clayey fme to medium SAND; trace gravel; scattered caliche
filaments and pinhole-sized pore spaces.

CL L1glitbroWn~damp, hard,siltYCLAY;tracesand;sCitteredcaucllenOdures-and - - 
filaments.
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0

SAMPLED BY TLC LOGGED BY TLC REVIEWED BY ESZ
DESCRIPTION/INTERPRETATION

SC fll.L;.
Light brown, damp, dense, clayey fme to medium SAND; scattered caliche nodules,
rootlets and pinhole-sized pore spaces.
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10 -+-+-1f---+------1f-----t":.LL<t----fl~ome sand.Ic..:==-===-----------------------------ll
Total depth = 10 feet.
Groundwater not encountered.
Backfilled on 10/07/05.
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Very dense.

ota ep = I .4 eel.
Groundwater not encountered during drilling.
Backfilled on 10/24/08 promptly after completion of drilling.
Groundwater, though not encountered at the time ofdrilling, may rise to a higher level
due to seasonal variations in precipitation and several other factors as discussed in the
report.

SC ro~~p,~ry~~~~~I~~rom~MID;~re~~1;~~~~ill~e

nodules.
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METHOD OF DRILLING:I: CI'J :> ~ u.' Diedrich 0-50, 8" Diameter Hollow-Stem Auger (D & S Drilling)
I-

~
I- Z -CI'J

0.. CI'J W >- CI'J'
w ~~ <5 c CI'J CI'J:>
0 ::1.1; ..J S DRIVE WEIGHT 140 Ibs. (Automatic) DROP 30"III ~ >-IDe a:: u

0
SAMPLED BY OM LOGGED BY OM REVIEWED BY KJT

DESCRIPTIONIINTERPRETATION

SM ALLUVIUM:
Brown, damp, medium dense, silty fme to coarse SAND; scattered caliche nodules.
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Dense.

Very dense.

30"DROP ---'------

SHEET _1_ OF _...:..1_

BORING NO. -=-B....::-2 _

DRIVE WEIGHT ~1....:.;40:..:I:::.bs:;:.. .lo:.(A..:,:u::;to::;ma=tic:t.) _

GROUND ELEVATION -- _

DATE DRILLED __----:1:...:.0:...:./2..;;.4/~08=______

SAMPLED BY DM LOGGED BY DM REVIEWED BY KJT
_.....::..:....:....- -----

DESCRIPTIONIINTERPRETATION

ALLUVIUM:
Brown, damp, very dense, clayey fme to coarse SAND; scattered caliche nodules; few
gravel.

METHOD OF DRILLING Diedrich D-50, 8" Diameter Hollow-Stem Auger (D & S Drilling)

Total Depth - 15 feet.
Groundwater not encountered during drilling.
Backfilled on 10/24/08 promptly after completion of drilling.
Groundwater, though not encountered at the time ofdrilling, may rise to a higher level
due to seasonal variations in precipitation and several other factors as discussed in the
report.
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~ ;j U z
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METHOD OF DRILLING Diedrich D-50, 8" Diameter Hollow-Stem Auger (D & S Drilling)~ u. .

I- := I- Z -enn. en w >- en .
w ~i 0 <5 0 en C/)~

0 ..J
~ DRIVE WEIGHT 140 Ibs. (Automatic) DROP 30"::J.~ co ~ >-COo a:: u

0
SAMPLED BY DM LOGGED BY DM REVIEWED BY KJT

DESCRIPTIONnNTERPRETATION

SC ALLUVIUM:
Brown, damp, medium dense, clayey fme to coarse SAND; trace gravel.

32

5

10

15

32

50/6" 2.1 117.4

31

50/3"

Dense to very dense.

Scattered caliche nodules.

ota ept = 14.3 eet.
Groundwater not encountered during drilling.
Backfilled on 10/24/08 promptly after completion of drilling.
Groundwater, though not encountered at the time of drilling, may rise to a higher level
due to seasonal variations in precipitation and several other factors as discussed in the
report.
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II GRAVEL

~
SAND I FINES

Coarse I Fine Medium I Fine SILT I CLAY

U.S. STANDARD SIEVE NUMBERS HYDROMETER

3" 2' 1-112" 1" 314" 3/8" 4 10 16 30 50 100 200
100.0

~ T
~:

I
90.0 II I I

I '" I
80.0

I I I

I I I
~
Cl

70.0

I I "'i\. I
~ 60.0
>- I I NIII
a::
W 50.0

I I
'\z

ii:

!z 40.0

Iw
<.>
a:: 30.0

I I II I I I I Iw
CL

20.0

10.0 I I II I I I I I
0.0 I I I

100 10 1 0.1 0.01 0.001 0.0001

GRAIN SIZE IN MILLIMETERS

Sample Depth Liquid Plastic Plasticity 060 Cu Cc

Passing
Symbol

Location (tt) Limit Limit Index
0 10 030 No. 200 USCS

(%)

• B-1 6-7 36 22 14 - - - - - 41 SC

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D 422-63 (02)

1(ln9O&"'QQ~e GRADATION TEST RESULTS FIGURE

PROJECT NO. DATE SUNRISE PRESCHOOl

NORTHWEST CORNER OF V~ BUREN STREET~O JACKRABBIT TRAIL B-1
602414001 11/08 BUCKEYE, ARIZONA



I GRAVEL SAND FINES I
I Coarse Fine Coarse Medium I Fine SILT I CLAY I

U.S. STANDARD SIEVE NUMBERS HYDROMETER

3" 2' 1-1/2" 1" 314" 3Ill" 4 10 16 30 50 100 200
100.0

T - I I

90.0 t ~" t I

I ",,~ I
eo.O I I

~
I T' I

J: 70.0
Cl I I .\ I
~ 60.0
> II I I "\ Ial r\a: 50.0w

II I Iz \i:
~ 40.0

II I \zw
()
a: 30.0

I I I I I I I I~
20.0

10.0 I I II I I I I I

0.0 II I I I
100 10 1 0.1 0.01 0.001 0.0001

GRAIN SIZE IN MILLIMETERS

Sample Depth Liquid Plastic Plasticity 0 30 Deo Cu Cc

Passing
Symbol

Location (ft) limit limit Index
0 10 No. 200 USCS

(%)

• B-2 3.5-5.0 29 21 8 - - - - - 27 SC

PERFORMED IN GENERAl ACCORDANCE WITH ASTM 0 422-63 (02)

I(ln9D&I(t.OO~e GRADATION TEST RESULTS FIGURE

PROJECT NO. DATE
SUNRISE PRESCHOOl

NORTHWEST CORNER OF VAN BUREN STREET AND JACKRABBIT TRAIL B-2
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USCS

SYMBOL LOCATION DEPTH LIQUID PlASTIC PLASTICITY CLASSIFICATION USCS
(FT) lIMIT,LL LIMIT, PL INDEX, PI (Fraction Finer Than (Entire Sample)

No. 40 Sieve)

• B-1 6-7 36 22 14 CL SC

• B-2 3.5-5 29 21 8 CL SC

60

50 / V
A: / CH orOH /'
~ 40 /
c / /

V
~

~ 30
<J

~~Ol V~
ft)

"~ 20 MHorOH

/ Vy
10

~ •V MLorOL
f :L - M /

0
/ I

0 10 20 30 40 50 60 70 80 90 100

LIQUID LIMIT, LL

PERFORMED IN GENERAL ACCORDANCE WITH ASTM D4318-05
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1 PERFORMED IN GENERAL ACCORDANCE WITH ARIZONA TEST METHOD 236b

2 PERFORMED IN GENERAL ACCORDANCE WITH ARIZONA TEST METHOD 733

J PERFORMED IN GENERAL ACCORDANCE WITH ARIZONA TEST METHOD 736

CORROSIVITY TEST RESULTS
SUNRISE PRESCHOOL

NORTHWEST CORNER OF VAN BUREN STREET AND JACKRABBIT TRAIL
BUCKEYE, ARIZONA
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Geotechnical Evaluation
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Pavement Core No.2.

Pavement Core No.1.
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Jeff and Sean, this is the email that I sent to Melody at Stantec. I will let you know when I have any news
on this issue.

Yes. In addition, I don't know of any plans by MCDOT to widen the existing roadway in the near future,
Although I realize that this would not impact your project as much.

From: Tom Sonnemann - MeDOTX
Sent: Wednesday, May 18, 2011 1:41 PM
To: Michael Duncan • FCDX
Subject: RE: Recap of Van Buren bridge at RID canal

From: Michael Duncan· FCDX
sent: Wednesday, May 18, 2011 1:35 PM
To: Tom Sonnemann - MCDOTX
Subject: Recap of Van Buren bridge at RID canal

Michael Duncan - FCDX [mwd@mail.maricopa.gov]
Thursday, May 19, 2011 7:31 AM
Jeff Ford
Sean Wozny
FW: MORE ON CLEARANCE FW: Recap of Van Buren bridge at RID canal

sean Wozny

From:
Sent:
To:
Cc:
Subject:

FromI Michael Duncan - FCDX
Sent: Wednesday, May 18, 2011 2: 12 PM
To: 'Zyburt, Melody'
Cc: sashby@rooseveltirrigation.org; 'walt.cooper@stantec.com'; Scott Vogel • FCDX
Subject: MORE ON CLEARANCE FW: Recap of Van Buren bridge at RID canal

Tom, thanks for your time this morning to discuss this bridge. As you pointed out the Van Buren
pavement is 48 ft. wide and the existing bridge is 68 ft. wide plus two sidewalk or bike ways that
are each 8 ft. wide. This will allow pavement expansion to the south of about 20 ft. The 68 ft.
width is 6 ft. wider than the 62 ft. standard for five lanes (12, 12, 14, 12, 12 ft.). You also
indicated that McDOT has no plan to expand the bridge in the near future.

Melody,
I have done some research on the RID canal bridge (on Van Buren St. between Perryville and Citrus). The
existing bridge can handle 5 lanes. Also, expansion of the bridge and roadway to seven lanes can occur
without interference from our proposed storm drain. See the emails below concerning my discussions
with the County Bridge Engineer. Does this address RID's concerns about the 12-inch vertical clearance
(between the bottom of the canal lining and the top of the elliptical pipe) that my project has proposed?
Please call me and we can discuss this.

Mike Duncan, P.E., CFM
Project Manager
Flood Control District ofMaricopa County
602-506-4732

Thomas E. Sonnemann
County Bridge Engineer
2901 W. Durango st.
(602) 506-4880
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Looking at our storm drain 40% plans (of the White Tanks FRS #4 Outlet), the proposed storm
drain is about 32 ft. (along the canal) from the bridge. This 32 ft. would provide about 13 ft. of
lane width which would mean that 7 lanes plus the two 8ft. sidewalks could be accommodated
before any interference between the storm drain and future bridge expansion.

Does this summarize our discussion?

Mlk~ Duncan, P.E., CFM
ProJ~ct Manag~r

Flood Control District 01 Maricopa County
602·506-4732

2



1

(This occurred at an on-site meeting for my Loop 303 Outfall project.)

To follow-up on what I anticipated on Monday:

I received a final verbal approval for the 12-inch clearance with 6-inch canal lining from Stan Ashby,
Superintendent, Roosevelt Irrigation District, on May 24, at 11 :20 am.

Michael Duncan - FCDX [mwd@mail.maricopa.gov]
Wednesday, May 25,2011 8:1" AM
Jeff Ford
Sean Wozny
WT-FRS-4 Outlet -- Final approval for 12-in clearance at RID canal

sean Wozny

From:
Sent:
To:
Cc:
Subject:
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C - - SCALE: N. T.S. BASESLAB

HEIDELBERGCEMENTGroup D - - ORDER# - TOTALS: #1 DATE: 6/10/11 IPAGE I OF 1
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-------------------

FINISHED GRADE

36"

12"

SECURE BALLMARKER WITH
2 STRIPS DUCT TAPE OR WIRE

~

1. CONTRACTOR IS TO INSTALL,
ACllVATE, AND PROGRAM MARKER
BALL WITH SIZE OF MAIN, MATERIAL
OF MAIN, AND THE TYPE OF FITTING.

BEDDING

WATER PIPE

lJ[TM. NO.

G-3305
CITY OF GOODYEAR
STANDARD DETAIL APPROVED: 11/07 ELECTRONIC BALLMARKER PLACEMENT

lJ[TM. NO.

G-3305



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

ADAPTOR,
AS REQ'O

ALTERNAllVE POSlllON FOR AN
AIR RElEASE VALVES WHERE
1liE WAlER PIPE PASSES OVER
lHE SlRUCl\JRE.

AIR RElEASE VALVE (REQUIRED
UNlESS OlHER'MSE APPROVED
BY WAlER RESOURCES AND
ENGINEERING DEPAR'NENTS)

T'l'PlCAL WAlER
UNE VALVE

FINISH GRADE

@ r"PASS O~·
I WAlER lINE
" AL1ERNAllVE

" "" "" "-" ""

'PASS UNDER'
WAlER I..JNE
ALlERNAllVE

3' MIN. FOR < 12' CIA.
4' MIN. FOR 12' CIA. OR

LARGER

'J~ __ l __
PER PlAN (TYP.)

RESTRAINED lENGlH

TYPICAl... WAlER
UNE VALVE

~
/

l'MlN.
/ ClEAR//// 0

/ / r

1] ~U~:~ -.
BOX CUlVERT. I

ETC... 24' MIN.
SEPARAlION

4a' BENl)-l ""t I \ I ?

ADAPTOR.
AS REQ'O

ALTERNAllVE POSlllON FOR AN AIR
RElEASE VALVES YlliERE 1HE WATER
PIPE PASSES OVER lHE SlRUCl\JRE.

AIR RELEASE VALVE (REQUIRED
UNlESS OlHER'MSE APPROVED

BY WAlER RESOURCES AND
ENGINEERING DEPARlMENTS)

~

1. lHlS DETAIL PROVIDES SEPARAllON ~ COVER
REQUIREMENTS ONlY.

2. RESTRAINED JOINTS SHAI..1. BE USED ON AI..1.
BENDS AND FOR 1HE APPROPRlATE lENGlH OF
PIPE PER lHE MANUFAClVRERS SPECIFlCAllONS.

3. ALL PIPE SHAI..1. BE DUClllE IRON PIPE PER MAG
STANDARDS.

4. lHE AIR RELEASE VALVES SHAI..1. BE LOCAlED ON
lHE HIGHEST ELEVATED PORllON OF WAlER UN£.

5. INSTALL NON-PASSIVE MARKER BALLS, 'M1H 36'
OF COVER MINIMUM, PROGRAMMED 'MlH "PASS
UNDER" OR "PASS OVER" AT ANY CHANGE IN
D1RECllON

OCTAl. NO.

G-3301
CITY OF GOODYEAR
STANDARD DETAIL APPROVED: 11/07 VERTICAL REALIGNMENT OF WATER MAINS

OCTAl. NO.

G-3301



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

NOTE: IF ll-tE STAND PIPE IS Wlll-tIN 8 FEET OF A SlREET CURB. SAFETY
POSTS PER MAG STD DET. 140 SHALL BE CONSlRUClED ON E1ll-tER
SlOE OF ll-tE VALVE, AS DtREClED BY ll-tE CITY WATER RESOURCES DEPT••
IF REQUIRED. POSTS SHALL BE 3 FOOT TALL, 4- DUCTll£ IRON PIPE,
CONCRETE FILLED, AND SAFETY YElLOW IN COlOR.

2" .COPPER PIPE

------- CONCRETE BOX PER MAG
STD. DETAIL 320-4.

EXTENSlON SECTIONS AS
NECESSARY.

BACK OF CURB

I" ,. MIN. .1" OR SlDEWALK

II ',,<t7(QJ<<i

~J - -~ DOUBLE STRAP BRASS SADDLE

2- CORP. STOP

(~pr=::"t'.?it i.e.;.1 TO BE TAPPED AT TOP CENTER OF PIPE

COVER PER MAG
STD DEl. 313

2- GALVANIZED

a-' / 90' ELBOW

2- COMBINAliON
AIR/ VACUUM
REl£ASE VALVE

2- GALVANIZED PIPE

2- BRASS
90' ELBOW

l,.....l" ::::"" 2- GALVANIZED
90' ELBOW

4- l( a- l( 16
CONCRETE SUPPORT

2- CURB STOP

12- ABC BASE

6- CRUSHED STONE

FIELD CUT GALVANIZED PIPE,
INSTALL 2- RUBBER COUPUNG

W/ STAINLESS STEEL BANDS

1/8" MESH W1ll-t
ll-tREADED WIRE - U
MESH CAP

OETAI. NO.

G-3328
CITY OF GOODYEAR
STANDARD DETAIL APPROVED: 11/07 2· AIR/VACUUM RELEASE VALVE

OETAI. NO.

G-3328



I
I
I
I

fOR 6" THROUGH 12" GATE VALVES
Mueller Resmant Wedge Gate Valves

Catalog Number A-2360- __
/>.NSII AWWA C509 Compliant

fOR 14" THROUGH 16" GATE VALVES
Mueller Resiliant Wedge Gate Valves

Catalog Number A-2361- __
/>.NSII AWWA C509 Compliant

I

Final Grode

Size Per PlansDue liIe Iron. Pipe

Minimum Depth Per
Arizona .Water Company
Standard Specifications

Tyler 562-A Cost Iron
Adjustable Valve Box
And Cover Per E-9- 4 -1.

M.J. x M.J. Gate Valve Typical

Trench Grode

I

I
I

I
I
I

I
AJIVolves Installed On Pipe Five Feet (5') Deep And
Greater Are To Be Ins tolled With A Valve Operator
Extension. Mueller Catalog No. A-26441.

I
I
I
I
I
I

.( ARIZONA WATER COMPANY )

STANDARD SPECIFICATION
FOR THE INSTALlATION OF

TYPICAL VERTICAL GATE VALVES

I
CB 03.20.1986 t:::::. 08.23.2006 £-9-2-1
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Existing Grode

Compacted
Native Fill

-14 AWG Solid
Copper Locator Wire

3" Terra Tope, Imprinted
'ARIZONA WATER Co.'

Undis turbed
Native ~aterial

Water ~ain

I TYPICAL WATER TRENCH DETAIL

-14 AWG Solid Copper Direct-Bury Locotor Wire

I
I
I

Size Pipe

Polyethylene Encasement per DIPRA

~ethod 'A' - Wet Trench Conditions

TYPICAL PROFILE VIEW

10 Mil Vinyl Tope - Typ.

I
I
I
I

WIRE GENERAL NOTES:

1. All pipe sholl have -14 AWG Solid Copper

Direct-Bury Locator Wire Installed Directly To

The Polywrap At 45- From The Vertical Center

Of The Pipe and Sholl Be Attached Using 10

Mil Vinyl Tope.

2. The Locating Wire Sholl Terminate At the Top

Of Eoch Valve Box and Be Capable of Extending

12" Above the Top Of The Box In Such A Manner

So As Not To Interfere With Valve Operation.

TAPE GENERAL NOTES:

1. Use Terra Tope 3" Marking Tope As Manufactured

By Reef Industries Inc. Of Houston, Texas 0-800-231-2417)

2. The Tope Is .Biue S. Imprinted 'ARIZONA WATER Co.'

3, INSTALLAliON: The Pipe Warning Tope Sholl Be

Installed Over All Water Mains And Sholl Be Buried 24

Inches Below The Surface Over The Center Of The Pipe.

Al The Backfill Sholl Be Sufficiently Leveled So That The

Tope Is Installed On A Flat Surface.

B) The Tope Sholl Be Centered In The Trench With The

Printed Side Up.

Cl Core Sholl Be Exercised To Avoid Movement Of The

Tope While The Remaining Backfill Is Moved Into The Trench.

( ARIZONA WATER COMPANY)

STANDARD SPECIFICATION
FOR THE INSTALLATION OF

I
I

CB

PIPE WARNING TAPE AND LOCATOR WIRE

"'''' 03.24.1997 ~09.27.2006 E-9-28-1
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Two Spacers Within 2 ft.
Of Each End Of Casing (typ.)

"- PSI Model C Rubber' End Seal
With Stainless Steel Bonds

C R 0 S S

.Steel Casing Pipe

5 E C T

with Field-lock Gaskets

o ·N

I
The casing spacers sholl be the· PSI Ranger II Casing Spacers as
manufactured by Pipeline Seal and Insulator. Inc .• Houston, ·Texos.

End Seals
After insertion of the .carrier pipe into the casing, the ends of the casing sholl be closed by
installing 1/S" thick synthetic rubber end seals equal to the PSI Model "C" end seal as manufactured
by Pipeline Seal and Insulotor •.Inc... Houston. Texas,

SECTION

I
I
I
I
I
I
I

I
I
I

NOTE: The Carrier Pipe. ShoW Be Polywrapped
.Prior To The Skid Installation @,.

Insertion Into The Carrier Casing For
Divisions Requiring Polywropped Pipe.

UU "'ush un 00 M.J. BEllJoint Bell

6" - 8.66" 6" • 11.12"

8" • 10.82" 8" - 13.37"

12" - 15.05" 12" - 17.94"

16" - 19.74" 16" - 22.56"

20" - 23.98" 20" - 27.08"

24" - 2S.16" 24" - 31.58"

30" - 35.40" 30" - 39.12"

36" • 41.84" 36" - 46.00"

48" - 55.94" 4S" • 60.00"

CUT

>Thickness Of Skid To Extend A Minimum of
Vz" Above The 0.0. Of The Pipe Bell or Gland.

PIPE CASING CASING SIZE CASING WAll. SKID
SIZE SIZE 10 C;r.HF'n111 F' [THICKNESS SIZE

6" 16" 15.25" STD. .375 >.x4xI2

S" IS" IS.25" STD. .375 >x4x12

12" 22" 21.25" STD. .375 'x4x12
16" 2S" 27.25" STD. .375 'x4x12

20" 32" 31.25" STD. .375 'x4x12

24". 36" 35.25" STD. .375 'x4x12

30" 48" 47.25" STD. .375 'x4x12

36" 54" 53.25" STD. .375 'x4x12

48" 66." 65.25" STD.' .375 ·x4x12

{ ARIZONA WATER COMPANY)

STANDARD SPECIFICATION
FOR THE INSTALLATION OF

TYPICAL WATER LINE ENCASEMENT

I
CB ..~ 3/20/1996 6. 09.27.2006 E-9-24-1
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I 31------.-1

All Copper Pipe Which Comes Into Contact
With Concrete Sholl Be Wrapped in 20 Mil
Sco~ch Wrap

NOTE: The Horizontal and Vertical
Alignment Of The Copper Line Will
Vary According To The Project Conditions

Minimum Depth Per Arizona Water
Company Stondard Specifications

I
I
I
I
I
I
I
I

GENERAL NOTES.:
1. The vo/ve shollbe installed 01 high poinls and on long

runs to vent Ihe occumulotion of oir with Ihe line under
pressure- see the construction pions for specific locolions.

2. The volve sholl hove 0 ~ " orifice wilh volve seoling
faces 01 stainless sleelond BUNA-N rubber.

J. The valve shan be Crispin model ARlO for 6" and Iorger
water mains.

4. Crispin model ARlO valve conslruclion consists of a I" IPST
inlet" VZ" IPST oullet. cosl iron body and top nonge
with sloinless sleel f1001 ond trim.

5. The oir release assembly sholl be locoted out of the poth of
troHic bul wilhin righl-of'woy or eosemenl.

o
2.

3.

4.

5.

6.

7.

8.

9.

Ductile Iron Pipe
Size Per Pions

FITTINGS SCHEDULE
Mueller BR2B Bronze Service Saddle • Double Strop

f' Muener 9-25008 Toper x Camp. Boll Corp Slop

I" Type '1(' Copper wINO Splices - Field Fil

. I" MIIener B-25028 IP x Camp. Boll Corp Slop

Crispin I". Jir Releose Valve; t.Aodel ARlO

Yz" Bran Slreet Elbow

No.16 Wite Uesh Screen (Non'Corrodible)

4" Thick Concrete Pod - Closs 'C' Concrete

Guordshock. Model GS-I, Available From BPDI,Inc.
AV0l10bie In Leof Green Or Desert Ton

I

( ARIZONA WATER COMPANY ).

STANDARD SPECIFICATION
FOR THE INSTALLATION OF

TYPICAL AIR RELEASE VALVE

I
DIU... ." CB MW .."" 03.20.1997 608.24.2006 E-9-8-2
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Final Design Report WT FRS 4 OUTLET FACILITY

Appendix G

Sewer Technical Memo



ASSOCIATES

The as-builts are included in Appendix B.

This results in a pipe size of 18-inches at a minimum slope of 0.00205 ftIft.

O\.OLSSON

Overnight

Regular Mail

Hand Delivery

Other:

www.oaconsulting.com
TEL 602.748.1000
FAX 602.748.1001

Town of Buckeye

Jeff Ford, P.E. (Olsson Associates)
Sanitary Sewer design along Perryville Road
10/11/11
010-2309

TO:
PHONE:

FROM:
RE:

DATE:
PROJECT#:

PHASE:

NOTES:

The Flood Control District of Maricopa County is currently designing a dedicated outfall for FRS 4
along Van Buren Street. During the course of this design, it was discovered that the Town of
Buckeye has a future extension to the existing sanitary sewer line within Perryville Road planned
that will be in conflict with the proposed storm drain pipe. This will require that the existing sewer
line be reconstructed downstream to a distance that will allow the storm drain to pass below the
proposed storm drain.

DESIGN CRITERIA
-Design flow for this sewer line is 2.759 MGD (4.27 cfs). This is attached in Appendix A.
-Minimum velocity used Is 2.5 ftIs.
-Maximum dID =0.8
-Match crown line at tie-in point
-Clearance between 55 and storm drain =10 to 12-inches (will be encased)

PROPOSED DESIGN
The proposed design is included in Appendix C. This design will replace the existing 15-inch 55
with an 18-inch 55 for approximately 1,400 linear feet south and will tie into the existing 18-inch 55
at the RID.

MEMO

7250 North 16th Street, Suite 210
Phoenix, AZ 85020-5282
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The approximate design parameters are compared to the existing conditions in the attached table.

• Plus an additional 30 linear feet north of the existing under the
proposed storm drain

Peak Flow Full
(Design Avg Vel Flow

Dla Length Slope Flow) Flow (ft/s) diD q/Q (mgd)

Existing 15-lnch 1371 0.005 2.759 1.55 4.389 0.739 0.897 3.077

Proposed 18-inch 1371· 0.00205 2.759 1.55 3.04 0.740 0.898 3.070

ASSOCIATES

www.oaconsulting.com
TEL 602.748.1000
FAX 602.748.1001

O\.OLSSON

7250 North 16th Street, Suite 210
Phoenix, AZ 85020-5282
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APPENDIX A

ASSOCIATES
O\OLSSON

www.oaconsulling.com
TEL 602.748.1000
FAX 602.748.1001

7250 North 16th Street, Suite 210
Phoenix, AZ 85020-5282
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Y\llTl8

Exception Demand
. 614,987 gal/day

MI.:J3..

Exception Demand
394,954 gaVday

.tlO
15'.OOJ

-----:~

~

Pipe Legend

pipe 5~metsr
Diameter

--"8
......10

--"12
-1lo 15
r•.. ~~, 18

-+21
24

-+27

- :: FOlt:8 Main

0.6o

Type.
o Memole

mUft Sfallon

III WWTP

II WelWefto

ExhlbltA3
North Area Sewer System

c:J Skldy Boundary

Manhole Legend
/WelDA7 Day Row (gpd)

AManholelD
V Depth (ft)

I
I

I

I
I

I
I
I
I
I

I
I

I

I
I

I
I
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Peak Flow Avg Row Full Flow
ID From ID TolD Dtam ILength (IP Slope (mad) (mad) Vel (1tIs) dID q/Q (mad)

1 MH-7 SUN-WTP 10 761.833 0.002402 0.459 0.211 2.109 0.593 0.66 0.696
11 MH-22 MH-21 12 2.614.81 0.01098 1.797 0.968 5.222 0.642 0.743 2.419
12 MH-18 MH-22 12 2645.21 0.007602 1.462 0.771 4.324 0.632 0.726 2.013
13 MH-17 MH-18 12 2508.19 0.003999 1.045 0.531 3.124 0.626 0.715 1.46
15 MH-24 MH-80 27 1343.45 0.00134 6.29 3.789 3.214 0.712 0.856 7.346
16 MH-2O MH-24 27 1510.74 0.001297 6.29 3.789 3.167 0.722 0.87 7.229
17 MH-19 MH-20 27 1341.02 0.001201 6.087 3.667 3.052 0.725 0.875 6.954
18 MH-11 MH-19 18 1033.02 0.005605 3.047 1.727 4.66 0.557 0.598 5.096
19 MH-13 MH-11 15 2587.37 0.009299 2.358 1.303 5.288 0.549 0.584 4.037
2 MH-9 MH-7 10 1073.35 0.002404 0.459 0.211 2.109 0.593 0.66 0.S9S

20 MH-26 MH-13 15 2647.37 0.008099 2.126 1.165 4.693 0.536 0.565 3.767
21 MH-12 MH-26 12 2638.84 0.011001 1.455 0.767 4.988 0.559 0.601 2.422
22 MH-6 MH-19 24 2.748.93 0.000771 3.329 1.902 2236- 0.688 0.818 4.071
23 MH-82 MH-6 21 1540.59 0.001097 3.009 1.7 2.469 0.731 0.885 3.401
24 MH-5 MH-82 18 1466.44 0.003 2.759 1.55 3.573 0.64 0.74 3.729
25 MH-4 MH-5 15 1 371.17 0.005404 2.759 1.55 4.389 0.739 0.897 3.0n
26 MH-28 MH-4 15 2657.68 0.005998 2.384 1.32 4.465 0.638 0.735 3.242
27 MH-3 MH-28 15 1569.31 0.008004 2.079 1.136 4.845 0.532 0.555 3.745
28 MH-15 MH-3 15 1048.15 0.007995 2.079 1.136 4.845 0.532 0.555 3.743
29 MH-30 MH-15 12 2.647.64 0.0067 1.55 0.822 4.152 0.689 0.82 1.89
30 MH-14 MH-30 12 2626.82 0.005231 1.191 0.615 3.576 0.624 0.713 1.67
31 MH-31 MH-12 12 2.651.64 0.007901 1.268 0.658 4.256 0.568 0.618 2.052
32 MH-33 MH-31 12 2643.03 0.009599 0.803 0.395 4.076 0.412 0.355 2.262
4 MH-10 MH-2 12 2,587.39 0.005133 0.824 0.407 3.256 0.499 0.498 1.654
5 MH-16 MH·9 10 1628.31 0.002401 0.426 0.194 2.073 0.565 0.612 0.696

FM-2 P5-2 SUN-WTP 24 301.246 0.044117 9.614 5.994 13.399 0.384 0.312 30.792
P-A1 MH-78 MH-36 8 1435.05 0.004 0.052 0.016 1.424 0,219 0.105 0.495
P-A2 MH-36 MH-35 8 1325.32 0.003999 0.092 0.032 1.675 0.291 0.185 0.495
P-A3 MH-2 MH-35 12 1120.51 0.014984 1.512 0.8 5.662 0.521 0.535 2.826
P-A4 MH-35 MH-21 18 1348.80 0.001105 1.567 0.832 2.138 0.612 0.693 2.262
P-AS MH-21 MH-80 24 1455.04 0.001512 3.483 2.002 2.949 0.564 0.611 5.701
P-~ MH-80 WN-A1 24 83.738 0.011942 9.614 5.994 8.243 0.559 0.6 16.021

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Appendix A Model Results

Town ofSUe_ye
ElISt Buclcflye We.lewele, Mule,~nAmendment

AU{IUSl 2004
ADRtOdlx



ASSOCIATES

APPENDIX B

~OLSSON

www.oaconsulting.com
TEL 602.748.1000
FAX 602.748.1001

7250 North 16th Street, Suite 210
Phoenix, AZ 85020-5282
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ASSOCIATES

APPENDIXC

O\OLSSON
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7250 North 16th Street, Suite 210
Phoenix, AZ 85020-5282

TEL 602.748.1000
FAX 602.748.1001 www.oaconsulting.com
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WHITE TANKS FRS #4
OUTLET FACILITY FINAL DESIGN

FCD 2010C029

Kickoff Meeting Minutes
January 5th, 2011

9:30 am

A'ITENDEES
See attached list.

INTRODUCTION
The meeting began with self introduction of the project team members.

SCHEDULE OVERVIEW
Jeff Ford, Olsson Associates, began the meeting with an overview of the White Tanks FRS #4
project schedule. This project will be a fast track seven month design schedule with plan review
submittals at 40%, 70% & 100%. The notice to proceed for this project was granted on January
5th, 2011.

Biweekly Design Meeting:
A biweekly design progress meeting has been scheduled for Thursday at 1pm at the District;
however the first design progress meeting due to a schedule conflict will be on Tuesday January
18th, 2011 at 8:00 am in the ACIDC conference room at the District.

&heduJe Highlights include:
• February 3rd, 2011 - Horizontal Alignment Design Review/Approval
• March 29th, 2011 - 40010 Plan Submittal
• April 5th

, 2011 - Constructability Review - week after 40% submittal during review of
plans

Public Involvement:
Jeff Ford asked the question if the project would benefit from an early newsletter due to the fast
track schedule. Gant Wegner, FCDMC, would like to try and provide the public with a brief
update / schedule on all three projects with the announcement of the FRS#4 Outlet Facility project.
Jeff Ford will meet with Steve Nowaczyk, Ninyo & Moore, and Jeff Minch, Wood Patel, to
work on an overall big picture combined schedule for the three projects. The FRS#4 newsletter
will have a summary paragraph including big picture project information for all three projects

F:lProjectsIOJO·2309IDocumenlsIMcetingsIMeetins MinutcslWT FRSlY4 Outlet Kick·offMeeting Minutes OI·05·201I.docx Page 1
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ADJACENT PROJECT COORDINATION

in this area. Gant would like to see the horizontal alignment approved prior to the distribution of
the newsletter. Further discussion regarding dates for the newsletter distribution and public
meeting resulted in the following timeframe:

• Newsletter with Public Meeting Announcement end ofMarch 2011
• Public Meeting mid April 2011 ' ..
• Final Newsletter 2 weeks after 100% Plan Submittal end of July 1early August 2011

Mapping & Survey:

Mapping and survey is being handled by Wood Patel. This work was scheduled early and completed under
an FCD on-call contract in order to coincide with the RID eleven day dry up period which began on Friday
Nov. 5th

, 2010.

The field survey and mapping has been completed by Wood Patel and electronic mes will be transmitted to
Olsson Associates on Thursday January 6th, 2011.

Right ofWay:

The team will be forwarding on a formal request to the District to acquire GIS parcel and ROW information.

ACTION ITEM: Olsson to forward a request to the District to acquire GIS parcel and ROW information.

Kickoff Meeting
January 5th, 2011

White Tanks FRS #4
Outlet Facility

FRS #4 Dam Rehabilitation Project Update:

Steve Nowaczyk provided an update of the upstream FRS #4 Dam Rehabilitation project. This project
has two design phases. The fIrst design phase of the rehabilitation work did not include any hydrology 1
hydraulics or outlet riser design. The plans are currently out for bid with a construction award at the end
of January. The second phase of the dam rehabilitation will include the design of the two outlet risers.

A design memo involving the riser design at the east end of the FRS #4 facility (near Jackrabbit Trail)
was submitted to NRCS and is currently in review. The riser design is on hold until comments from
NRCS are received. A second design memo will also be submitted by Wood Patel to NRCS detailing the
operational procedures, gate configurations and flow rates. Jeff Minch also mentioned that a freeboard
memo will be submitted to ADWR to determine if the FRS #4 Facility top of dam needs to be raised.

Steve spoke about how the team needs have the NRCS review comments and answers prior to the start of
the phase 2 design. The end of February 1early March would be the earliest design would start. Dave
Degemess, FCDMC, is factoring a year for design which will include a 30%, 60%, 90% and 100%
submittal process with bid documents completed by January 2012. Phase 2 construction award would be
around April 2012 with the construction duration around nine months.

Loop 303 Drainage Project Update:

Jeff Minch provided an update of the downstream Loop 303 Drainage Project. The project team is on
track to make the 30% submittal this Friday 01/07/2011. The is a gap between the ADOT and FCD
project tie-in point approximately 300 feet north of Van Buren Street. ADOT is paying for the design
change to the Flood Control District project which includes the 300 foot gap at the ADOTIFCDMC
channel tie-in. Jeff Minch said Olsson will receive a copy of the 30% plan submittal. Construction for
the Loop 303 project is anticipated in early 2012.

FIELDWORK
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The contact for the RID right-of-way crossing permit is Melody Zyburt with Stantec Consulting. Melody's
phone number is (602) 438 2200 and email: melody.zvburt@stantec.com.

Geotechnical Borings:
Steve Nowaczyk provided an aerial map of the project area showing eighteen boring locations. The spacing
between borings is approximately a thousand feet. The depth of boring will be twenty feet, however a
twenty-five feet boring depth will be utilized at the RID canal crossing. The original thought was to take
borings just outside the RID canal right-of-way. Borings within the RID right-of-way will require a permit
from the RID. Steve would like to not leave anything to chance with a contractor especially if there is soil
saturation from any leaks within the canal lining in this area.

Utility Potholing:

TBE was also on-site during the chy up period to completed five additional utility potholes of the AT&T fiber
optic line just north of the RID Canal crossing at Van Buren Street. These potholes helped to further
determine the AT&T fiber optic dipped line depth. The fiber optic line depth does not fall below the bottom
of the RID canal. TBE also provided eleven utility potholes during the pre-design study. The need for
additional utility potholing will be deteni:J.ined after the horizontal alignment is approved at the February 3rd

design progress meeting.

The team agreed that it made sense to hold off on boring until early February when the Horizontal Alignment
is further established. Steve anticipated 3 to 4 days onsite and agreed this would be beneficial and allow time
to begin the RID permit paperwork process now prior to the early February time frame.

PROJECT DESIGN APPROACH

Design Q:

The team is currently assuming a 300 cfs design Q for the 40% design submittal. Dave Degemess,
FCDMC, said the phase 2 project is currently anticipating a design Qrange of270 - 320 cfs (maximum).

Jeff Ford did not have concerns with the FRS#4 outlet being able to accommodate this Q range; however
this would have an impact downstream at the 303 channel outlet.

Dave also spoke about an error with Hazen-Williams equation in the Gannet Fleming spreadsheet
resulting in a 40 to 50 cfs difference in flow. Dave would like to his design team utilize the 'SITES'
hydrology software to develop a rating curve for the riser. Dave believes one 36-inch diameter riser
outlet will be under the 300 cfs, but has concern with two 36-inch diameter outlets being over the 300 cfs
design flow. The team will have to develop an Operation Manuel to provide direction is the second riser
is to be gated and only opened half way in order to not exceed the 300 cfs.

The velocity at the upstream outlet is anticipated to be in the range of 20 to 30 ftlsec thus the baffle design
to help slow flow down into the stilling basin.

Project Tie-ins - Upstream & Downstream:

In terms of construction sequencing among the three projects the FRS#4 Outlet project will be
constructed fIrst. Jeff Ford spoke about the 40% design approach of the structure tie-ins with both the
upstream and downstream projects.

Upstream

The pond within the FRS#4 Facility has an elevation around 1,038 feet. The preliminary FRS#4 Outlet
pre-design report showed an outlet pipe invert elevation of 1,027 feet. This provides an eleven foot range
at the upstream outlet structure tie-in. Jeff Ford spoke about the FRS #4 Outlet project approach at the

Page 3
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Outlet Facility
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tie-in upstream for the 40% design plans. The idea is to leave approximately 100 ft and have the
upstream project construct pipe to tie-in with outlet project since the outlet pipe will be constructed first.
This will provide flexibility in the schedule for the upstream structure design.

Downstream

Wood Patel will provide Olsson with 3.0% design plans for the Loop 303 drainage project where the
FRS#4 Outlet project ties in downstream. Jeff Ford spoke about the idea of adding an additional barrel
dedicated to the FRS#4 Outlet pipe to the Loop 303 three barrel box crossing at Van Buren Street.
Another idea would be to have an angled headwall prior to the three barrel box at the outlet tie-in point.

Utilities:

Once the surveying and mapping for the FRS#4 Outlet project is delivered Olsson will begin to overlay
the utility information from the pre-design project and to reconcile information for the creation of the
utility base fIle. The utility infonnation from the pre-design includes as-built plans, utility mapping, and
eleven utility potholes by TBE. This utility base will be utilized for the horizontal alignment layout
which will determine if any additional utility pothoting will be required.

Stub-outs / Future Van Buren Street Catch Basins:

Mike Duncan, FCDMC Project Manager, has spoken with the City of Goodyear and provided a memo
outlining the methodology of providing 15-inch diameter stub-outs every 900ft (alternating sides) for
future roadway catch basins. Mike has not heard back from the Town of Buckeye regarding any project
partnering.

ACTION ITEM: Mike Duncan will provide Olsson with a copy ofthis memo.

RID Canal Crossing:

The RID Canal is the major constraint hydraulically on the FRS#4 Outlet alignment as it forces the pipe
down. The team is looking at utilizing a box at the RID Canal crossing. At the RID coordination meeting
in November of 2010, the RID engineering representative seemed to have some flexibility in the
acceptable clearance between the RID Canal and the concrete box. A CD with photos and videos
documenting the condition of the canal at the Van Buren Street crossing during the November 2010 dry
up was provided by Olsson to Mike Duncan.

Meeting Minutes prepared by:

If these Meeting Minutes do not accurately affect your understanding of the meeting or if something is
missing, please notify us.

I
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WHITE TANKS FRS #4
OUTLET FACILITY DESIGN

KICK·OFF MEETING
SIGN IN SHEET

January 5th, 2011 • 9:30am· Pass Mountain Room

PRESENT NAME nTLe ADDRESS Phone I e-mail:

'hID. Mike Duncan 2601 W. Durango 51. (602) 5lJ6.4732

FCDMC Phoenix, lIZ 8500ll Imwrloffimall.marlr.oM nO'ol

.IIU Gary Shaplm 2801 W, Durango 51. (602) 506-3076

FCOMC Phoenix AZ 8500ll hsoffimall.marlcono ~.

~'I
Gary Malera 2801 W. Durengo 51. (602) 506-0552

FCOMC Phoenix. lIZ 85009 1·'_=--11 -.·leonA.onv

GvJ
GaotWegner 2801 W. Ourango St. fcOZ-s'Ob-7S 'l1

FCDMC Phoenix AZ 85009 GA!'o'1VJ~~O 'A L-.7MA

"PO
Dave Deg""""", 2801 W. Durango St. (602) 506-4730

FCDMC Phoenix. lIZ 85009 -A1"'li'-_'I.--,i-""a.no"

)cF Jeff Ford Project Managar 7250 N. 16th 6tree1, Suite 210 (480) 333--4325; (602) 402·9909 (cell)

Olsson Associ.tes Phoenix AZ 85020 11fn1d-aco"""IHnn.cam

'SR.'o1 Sean Wrttny ProJect engineer 7250 N. 16th Slree~ Suite 210 (480) 333-4326

Olsson Asscc1ates Phoenix. lIZ 85020 l_·_·""o--nn"'dllnn.com

:::;vt1 Jen Minch Principal 2051 West Northern, Sle. 100 (602) 335-11577

Wood PEte! Phoenix AZ 85021 11_lnch"""~oAM'''',cam

.'Vn1 James Toman Project Englnee, 2051 West Northern, ste, 100 (602) 335-8623

Wood Pelel Phoenix AZ 85021 n.j."""""'"""".,.,~_
.,-..\

~.& tJa'-"'l\tZ'{ll- ,J1tJi.A ......,p.E, )167. l.. \-l"'''' Il<,.,it (,11.' -z.'1;. 110 <>0

"""t... l"l A.z. l.MIJ"~'Z" 1~ t1 Y1t.u • ....AlloIlOlY..-.-
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WHITE TANKS FRS #4
OUTLET FACILITY FINAL DESIGN

FCD 2010C029

Design Meeting #01 Minutes
January 18th, 2011

8:00 am

ATTENDEES
See attached list.

INTRODUCflONI PROJECT UPDATE
Jeff Ford, Olsson Associates, identified that the February 3n1

, 2011 design meeting will be to
finalize the horizontal alignment of the FRS#4 Outlet Pipe. The team plans to have an internal
session prior to the February 3n1 design meeting to go through the alignment design opportunities
and constraints.

JeffFord provided a big picture combination schedule of the three projects within the project area:

• FRS #4 Dam Rehabilitation and Riser Design - Phase 1 & 2 (upstream)

• FRS#4 Outlet Facility
• Loop 303 Drainage Channel (downstream)

The FRS #4 Outlet Facility will be the first to start and finish construction of the three projects
within the area. Jeff coordinated with Jeff Minch, Wood Patel and Steve Nowaczyk, Ninyo &
Moore regarding project date information for the adjacent projects.

Gant Wegner, FCDMC, asked about the differences between the Phase 1 & 2 of the FRS#4 Dam
Rehabilitation Project. James Taillon, Wood Patel, said the Phase 1 portion includes the central
filter of the FRS#4 facility and the Phase 2 work includes grading the FRS #4 facility riser outlet
work.

SUIVey aerial mapping has been completed. Olsson walked the project limits on Monday January
17dt

, 201 Ito verify the utility sUIVey information shown in the mapping to the field.

GIS Parcel information was requested by Jeff Ford on 01-14-2011. Eric Feldman, MCPW,
provided the parcel information files on 01-18-2011.

Initial Alignment - Horizontal Layout

F:\Projects\oIO-2309IDocumentsIMeetingsIMeeting Minutes\WT FRSII4 Outlet Design Meeting #01 Minutes OI-18-201I.docx Page 1
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RID Canal Crossing:

The RID Canal is a major constraint on the FRS#4 Outlet alignment as it forces the pipe down.
The team is looking at utilizing a box at the RID Canal crossing. At the RID coordination
meeting in November of 2010, the RID engineering representative seemed to have some
flexibility in the acceptable clearance b~tween the RID Canal and the concrete box.

The design concept report 15% plans show a 2 ft separation from the top of box and RID canal
at the crossing. The RID is open to less of a separation with the use of a concrete box for the
crossing of the canal. We will look at a 1 ft separation between the box and canal lining.

The RID is also open to crossing the canal at an angle, but this requires a longer support for the
fiber optic line if the crossing is not perpendicular to the canal.

FRS#4 Facility Rehabilitation Project Update:

Mike Duncan, FCDMC, said that Dave Degerness the project manager on the FRS#4 Facility
project said they have a new lower discharge flow rate, but Mike has not heard the latest and
greatest discharge flow rate.

Ken Rakestraw, FCDMC, joined the meeting to give an update on the upstream FRS #4 riser
design. Still working on the design discharge flow and riser design. Different stage discharge
results in different reservoir levels resulting in a larger riser. Wood Patel is currently utilizing
the "Sites" software to verify the analysis for the riser design. They have found a 5 cfs
difference between the spreadsheet and the "Sites" software. Ken found a difference of 12 cfs
using the "Sites" software, but he did not include a gate at the riser resulting in the difference
between the 5 cfs and 12 cfs numbers. Ken said the range for the discharge rate is between 280
cfs and 300 cfs, but change in the design is with the development of the staged outlet not the
capacity.

The FRS#4 Facility Riser design is utilizing two 36" diameter risers, one gated and one un
gated (future condition). Mike wants to match the capacity of the two 36" diameter risers for
the FRS#4 Outlet design.

FRS#4 Facility Outlet Horizontal Alignment:

Mike would like the FRS#4 Facility Outlet project to continue to use 300 cfs as the discharge
rate. The Olsson team will also start to look at the hydraulics for the outlet system and can
analyze different discharge flow rates through the outlet. Hydraulic analysis of the outlet will
begin with the horizontal alignment iteration process.

The consultant design team will be having an internal constructability meeting on next week
prior to the February 3rd design progress meeting at the District. The meeting will be looking
at the horizontal alignment to understand the needs for traffic control and construction as the
design moves forward. Jeff Ford will coordinate schedules with the team to set the date and
time for this meeting. Mike Duncan is welcome to attend as well.

F:\ProjectsIOIO-2309IDocumentslMeetingslMeeting MinuteslWT FRS#4 Outlet Design Meeting nOl Minutes Ol-18-201I.docx Page 2
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Loop 303 Downstream Drainage Channel Tie-in:
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The 30% Wood Patel plans show the tie-in for the FRS#4 Outlet Facility at an elevation of
981.50 feet. The FRS#4 Outlet Facility 15% plans from the design concept report show an
elevation of 979.02 which is almost 2.5 feet deeper than the Loop 303 tie-in. The channel's side
slopes are 2:1 (3:1 outside of channel.-).ining) minimum slope is 0.0015 ftIft and has a 2 ft
vertical drop down further downstream. James Taillon, Wood Patel, said they are close to right
of way along Van Buren Street and going deeper will result in retaining wall. Mike did say that
they do have some flexibility with the ramp placement which might help with the right of way
if the channel needs to be lowered at the outlet tie-in.

Olsson will look for opportunities to raise the invert of the FRS#4 Outlet pipe at the Loop 303
connection point. Need to look at where we have opportunities for utility relocations between
Citrus Road and Cotton Lane. Olsson will continue to coordinate with the Loop 303 project
regarding the outlet tie-in elevation.

Mike is working on his Loop 303 30% plan review and will provide a comment to the Loop
303 project team to lower the channel to 1179.50.

The Loop 303 drainage channel 30% comment resolution meeting will be held next Wednesday
January 26th, 2011.

The design discharge for the Loop 303 channel is 480 cfs and the boxes are sized with a
minimum 6-inch air gap.

Jeff Ford spoke about chasing the channel further downstream with a smaller 18-inch diameter
pipe from the outlet pipe. Mike would like to match the channel invert with the outlet tie-in.

Two options for the outfall pipe tie-in with the Loop 303 drainage channel:

• Pipe with a headwall next to the box
• Third barrel at the Van Buren Street dual box channel

Adding a third box to the dual box at the VanBuren Street channel crossing might be the
cleanest outlet tie-in with the Loop 303 channel. The outlet pipe to the transition box will be a
45 degree segment.

Meeting Minutes prepared by: Sean Wozny

If these Meeting Minutes do not accurately affect your understanding of the meeting or if something is
missing, please notify us.

I
F:\ProjectsIOJO-2309\DocumenlslMeetingslMeeling MinuteslWT FRS#4 Outlet Design Meeting HOI Minutes 01-' 8-201 I.docx Page 3



I
I
I

White Tanks FRS #4
Outlet Facility

Design Meeting No.1
January 18th, 2011

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

WHITE TANKS FRS #4
OUTLET FACILITY DESIGN

PROGRESS MEETING NO.1
SIGN IN SHEET

January 18th, 2011· 8:00am

PRESENT NAME nTLE AODREllS Phone/ .......U:

"ffiD Mike Duncan 2801 W. Durango 51. (602) 606-4732

FCOMC Phoenix. A2 85009 I,nov

/ Gery Shapl", 2801 W. Dumngo Sl (602) 508-3078
FCOMC Phoenix I>Z. 85009 nhsiilm.n.,nBrrnne.nov

~~ GeryMelero 2801 W. O"",n9O 51. (602) 608-0582

FCDMC Phoenix. AZ 85009 smtlllman.marlcooa.oov

C;vJ GanlWegner 2801 W. Durango 51.
FCDMC Phoenb<. A2 85009

Dave Degemess 2801 W. Durango Sl (802) 600-4730

FCDMC Phoenix I>Z. 85009 d'dllilmBi

'Jc..f Jeff Fold Project Manager 7250 N. 16th Slree~ Sulle 210 (480) 333-<1325; (802) 402-9909 (cell)

01950n AssocIaIes Phoenix. AZ 85020 Ilford com

~...,
Sean Wozny PrOJBet Englne.r 7250 N. 16th Strwl. Sulle 210 (480) 333-4326

01580n _Bles Phoenix, A2 85020 l~o.l:Onsutll"".com

Jeff Minch PrfncipaJ 2051 West Northem, Sle. 100 (602) 335·8577

I" Wood Palel Phoenix A2 85021 mlnchl1!lv«lodoRlel.com

m JBmes Tafllcn Projec1 Engineer 2051 West Northern. Ste. 100 (602) 335-8523
Wood Patal Phoenix A2 85021

V
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WHITE TANKS FRS #4
OUTLET FACILITY FINAL DESIGN

FCD 2010C029

Design Meeting #02 Minutes
February 3rd, 2011

1:00 pm
ATTENDEES
See attached list.

PROJECT UPDATE
Jeff Ford, Olsson Associates, began the meeting with discussion regarding the project datum. The
preliminary design concept utilized NGVD29 for the vertical datum. The FRS#4 Final Design
survey mapping is based on the NGS NAVD 88 vertical datum.

The design team had a constructability review meeting for the initial horizontal alignment. The
layout is currently showing an 84-inch diameter pipe which might need to be upsized to a 9O-inch
diameter pipe downstream. The next step will be to look at the hydraulics of the outlet. Mike
Duncan, FCDMC, commented that elliptical pipe could be an option referring to the Elm Lane past
project.

The 40% plan submittal date is March 29, 2011 and the goal for this meeting is obtain approval of
the horizontal alignment layout.

SOIL BORINGS
The soil borings are schedule for next week. Ninyo and Moore has been obtaining permits from
Buckeye, McDot, and Goodyear. They have also completed the RID permit paperwork however
they have not heard back from the RID representative Stantec. Jeff Rodgers said he would follow
up with Stantec to check the status of the permit. The borings within the RID area are being
shifted from the south to the north. Blue stake has also been notified of the boring work and will
have the existing utilities marked up next week.

METHODOLOGY
The outlet work zone is 34 ft wide, which includes 1 - 10ft wide section for pipe storage, 1 - 10ft
wide section for the trench and a 14 ft wide access area for vehicles. The layout also provides a 28
ft wide section for two way traffic. The team looked at a 2: 1 side slope within the work zone area
and 1:1 maintenance work zone from the top ofpipe. JeffRodgers, Ninyo and Moore, viewed the
2:1 side slopes within the work zone as conservative and a 1.5:1 side slope might be allowable for
this area.

F:\Projects\o10·2309IDocumenIsIMeetingsIMeeting Minules\WT FRS#4 Outlet Desisn Meeting #02 Minutes 02-03-201 J.docx Page I
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The following updated sections consider side slopes of 2:1, 1.5:1, & 1:1 to iJlustrate the
relationship of the depth of trench and side slope to the required TCE width. For example section
1 has the following TCE widths based on the depth of trench and side slopes:

Section 1 (see bottom of this page)
Depth ofTrench approximately 10ft

• Side Slope 2:1 = 12ft wide TCE swath
• Side Slope 1.5:1 = 7ft wide TCE swath
• Side Slope 1:1 = 2ft wide TCE swath

Section 2 (see page 3)
Depth of Trench approximately 15ft

• Side Slope 2: 1 = 18ft wide TCE swath
• Side Slope 1.5: 1= 11 ft wide TCE swath
• Side Slope 1: 1 = 4ft wide TCE swath

The following updated five sections provide 3 side slope considerations (2: 1, 1.5:1, & 1: 1) to
illustrate the typical work zone throughout the proposed FRS#4 outfall alignment.

I
I
I
I
I
I
I
I
I
I

Section #01 Looking East on Van Buren Street just after the Jackrabbit intersection

1030
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I Section #02 Looking East on Van Buren Street West ofPerryville Road
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I Section #03 Looking North East at the RID Canal Crossing at Van Buren Street
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I Section #04 Looking East on Van Buren Street West ofCitrus Road
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Section #05 Looking East on Van Buren Street West of 173rd Avenue
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TEMPORARY CONSTRUCTION EASEMENTS
The side slope of the trench within the work area will determine ifTCEs wiJI be required and the
team agreed that TCEs should be acquired for any potential slope failure. Jeff Ford asked what is the
required time frame for the TCE process. Mike said he would look into it. Mike provided an email
after the meeting with the following update regarding the TCS process time frame. If each TCE is a
relatively small area, we can skip the full Appraisal via an on-call, and Appraisal Review via
another on-call process. It should only be a few months to get "small" ones.

Mike asked if there would be any football routes for the contractor during construction. There
would not be any football routes with the current work area / alignment layout.

I
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Vista De Montana to Perryville Road:
Right of Way take along the north side of Van Buren Street from Vista De Montana to Perryville
Road. Tbis would be approximately 12ft.ofROW along the nOlth side ofVan Buren Street. Tbis
would be within the ultimate roadway ROW section. The north balf of Van Buren Street is
MCDOT jurisdiction and the south side ofVan Buren Street is Buckeye jurisdiction.

Perryville Road to RID Canal (approximately 380ft west ofthe bridge):
Right ofWay take along the north side ofVan Buren Street from Perryville to approximately 380ft
west of the MCDOT bridge. Tbis would be approximately 12 ft of ROW along the north side of
Van Buren Street. Tbis would be within the ultimate roadway ROW section. The north side of
Van Buren Street is City of Goodyear jurisdiction and the south side of Van Buren Street is
MCDOT jurisdiction. There is a small MCDOT jurisdictional piece just east of the intersection
with Perryville Road wbich is approximately 208ft in length.

State Trust Land exists at the downstream Loop 303 tie-in approximately 265ft west of 173rd
Avenue. We have approximately 26ft of pavement for two way traffic prior to the 10ft wide
staging area within the pipe work zone area.

TEMPORARY PAVEMENT
There are two areas that would require temporary pavement in order to provide a 28 ft wide two
traffic travel lane during construction. Both areas are within the ultimate roadway right ofway for
Van Buren Street.

Area 1 is approximately 300 ft of temporary pavement along the north side of VanBuren Street
just west of the Citrus Road intersection and approximately 700 ft of temporary pavement east of
the Citrus Road intersection. Another option for tbis area may include a temporary closure of Van
Buren Street from Perryville to Citrus Road. Gary Maiers, FCDMC, said a 12 ft swath for
emergency vehicles and school buses might be an option as well. The jurisdiction of the roadway
will ultimately determine the traffic routing in this area. Gary also added that the MCDOT
jurisdiction will require pavement replacement to the centerline of roadway. Jeff Rodgers said the
majority of Van Buren is MCDOT jurisdiction as he has been acquiring permits for the boring
excavation.

Area 2 is approximately 1,300 ft in length along Van Buren Street just east of I 73rd Avenue up to
Cotton Lane. Tbis is required to provide a 28 ft wide two traffic travel lane.

UTILITIES
Olsson provided a preliminary profile of the current horizontal alignment. Wood Patel completed
their field survey review on 01-28-2011. The sanitary sewer invert and rim infonnation is based
off the 88 datum. The profile provides all utility crossing as well as the source for the utility
infonnation. Olsson will continue to look at opportunities for existing utility realignments such as
the sanitary sewer line crossing prior to 173rd Avenue to determine if there are options to help
increase the slope of the outlet pipe. There are two concrete irrigation pipe crossings at the Citrus
intersection that are relatively deep. Olsson to put together a memo for Stantec regarding the
option to siphon the irrigation line due to the outlet pipe. Olsson will start to put together a list of
additional pothole and utility tracings as the alignment work moves forward.
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LOOP 303 TIE-IN
Jeff Ford spoke about the Loop 303 downstream tie-in in terms of constructing a 3rd box for the
outfall pipe to tie-in and if it made more sense to have the 3rd box be part of the Loop 303 drainage
project. Jeff Minch, Wood Patel, said it would be easier for the Loop 303 construction to tie in
with a pipe than a structure. Gary Shapiro, FCDMC, added that it might be easier to have the tie-in
occur at the Loop 303 headwall.

Mike asked about head loss and plugging factor for an inclined trash rack. Mike provided the
following information in an email after the meeting. There are two sections in the draft
hydraulics manuel related to the head losses of trash racks at outlets, the end of sections 4.3.2
and 8.6.4

Mike also provided Olsson with Wood Patel's draft hydrographs and tables from the FRS#4
modeling. The PMF is 293 cfs, but Mike would like to utilize 300 cfs for the FRS#4 Outlet
design.

ACTION ITEMS:
• Geotechnical boring fieldwork is scheduled for February 14th, 2011.
• JeffRodgers to check in with RID regarding permit status.
• Olsson will start to look at the hydraulics ofthe outlet pipe.
• Olsson will check the velocities within the pipe outlet.
• Olsson to provide a memo regarding a siphon for the RID pipe crossings at Citrus Road.
• Olsson to put together a utility pothole request and tracing request.
• Olsson to look at the option ofrelocating the sanitary sewer line near 173rd Avenue.
• Olsson to start on the newsletter and mailing list for the public meeting.
• Mike to check with Goodyear regarding the IS-inch diameter inlet stub-outs.

Meeting Minutes prepared by: Sean Wozny

If these Meeting Minutes do not accurately affect your understanding oj the meeting or ifsomething is
missing, please notify us.
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WHITE TANKS FRS #4
OUTLET FACILITY DESIGN

PROGRESS MEETING NO.2
SIGN IN SHEET

February 3rd, 2011 -1 :00 pm

PRESENT NAME nnE ADDRESS Phone I e-mail:
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WHITE TANKS FRS #4
OUTLET FACILITY FINAL DESIGN

FCD 2010C029

Design Meeting #03 Minutes
February 17th, 2011

1:00 pm
ATTENDEES
See attached list.

Hydraulics
Jeff Ford, Olsson Associates, presented four iterations of the hydraulic modeling for the FRS#4
Outlet Facility project. Olsson provide copies of the four hydraulic model print out to the
attendees.

Summary of the parameters for the four iterations:

• Iteration #01: 8'x4' Box with 84-inch diameter pipe for the entire layout
• Iteration #02: 8'x4' Box with 84-inch and 9O-inch diameter pipe
• Iteration #03: 8'x5' Box with 84-inch diameter pipe for the entire layout
• Iteration #04: 8'x5' Box with 84-inch and 9O-inch diameter pipe

Head Loss Calculations
The head loss calculations in the four models utilize a k value of 0.05 for straight manholes while
angular deflection losses are as per the Flood Control District Volume 2 Hydraulics manual.

Transition Structures

In looking back at the head loss calculations within the transition stIUctures for the Camelback
stOlm drain project (102-inch diameter pipe into a IO'x6' box) the orifice calculation resulted in a 2
ft head loss while the expansion calculation was 0.71 ft.

The transition stmctures before and after the crossing of the RID Canal use a 2 ft head loss at each
stIUcture.

The orifice equation is considered to be conservative as the calculation considers the change from
pipe to box without a transition length. Applying the orifice equation to the FRS4 Outlet project
resulted in the following losses:
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White Tanks FRS #4
Outlet Facility

Orifice Calculation

Transition Total Head Loss Transition Total Head Loss

84" Pipe & 8'x4' Box 3.61 ft 90" Pipe & 8'x4' Box 3.93 ft

84" Pipe & 8'x5' Box 1.69 ft 90" Pipe & 8'x5' Box 1.55 ft

84" Pipe & lO'x4' Box 3.81 ft .' 90" Pipe & 10'x4' Box 4.13 ft

84" Pipe & 10'x5' Box 1.82 ft 90" Pipe & 10'x5' Box 2.00 ft

Iteration #0184" pipe & 8'x4' box
The first iteration is considered to be the baseline condition. The head losses are as previously
defined. The model utilizes a tail water elevation of987.00 ft at the Loop 303 outfall tie-in.
HGL
This iteration results in the HGL being over 1 ft up to 3 ft between junction J-1O to J-13 Station
55+00 to 85+00. There is a dip within Van Buren Street in this areajust east ofPerryville Road up
to the elevated RID bridge. This does not meet the FCD criteria ofmaintaining the HGL elevation
1 ft below the finished grade line.
Velocity
The average velocity for this model starts out high 15.57 ftJs (above the FCD maximum 15 ftls).
The average velocity through the box is around 9.38 ftls. The velocity at the outlet is 9.82 ftJs.

Iteration #0284" with 90" pipe & 8'x4' box
The second iteration looked at the effects ofupsizing the pipe to 90" downstream ofthe 8'x4' box.
HGL
This lowers the HGL approximately 3 ft, but bas two junctions (J-l1 to J-12 / Station 65+00 to
73+00) where the HGL is almost 1 ft above the ground line. This does not meet the FCD criteria
ofmaintaining the HGL elevation 1 ft below the finished grade line.
Velocity
The average velocity for this model starts out high 15.57 ftJs (above the FCD maximum 15 ftls).
The average velocity through the box is around 9.38 ftJs. The velocity at the outlet is 9.97 ftJs.

Iteration #03 84" pipe & 8':15' box
The third iteration looked at the effects ofupsizing the box to an 8'x5' structure.
HGL
This iteration results in the HGL being over 1 ft up to 2 ft between junction J-11 to J-14 Station
66+00 to 89+00. This does not meet the FCD criteria ofmaintaining the HGL elevation 1 ft below
the finished grade line.
Velocity
The average velocity for this model starts out high 15.57 ftJs (above the FCD maximum 15 ftls).
The average velocity through the 8'x5' box is reduced from 9.38 ftJs in the 8'x4' box to 7.50 ftJs.
The velocity at the outlet is 9.97 ftJs.

Iteration #04 84" with 90" pipe & 8'0' box
The fourth iteration looked at the effects ofupsizing the pipe to 90" downstream ofthe 8'x5' box.
HGL
This lowers the HGL approximately 2 ft, but bas three junctions (1-11 to J-13 / Station 65+00 to
79+00) where the HGL is almost less than 1 ft above the ground line. This does not meet the FeD
criteria ofmaintaining the HGL elevation 1 ft below the finished grade line.
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White Tanks FRS #4
Outlet Facility

Velocity
The average velocity for this model starts out high 15.57 ft/s (above the FCD maximum 15 ft/s).
The average velocity through the box is 7.50 ft/s. The velocity at the outlet is 9.97 ft/s.

ProfIle Constraints
There are three constraint areas along the.~RS4 Outfall Alignment:

• Jackrabbit Trail Intersection

• RID Canal
• City ofGoodyear Sanitary Sewer Lines

Jackrabbit Trail Intersection:
There are several existing utilities within the intersection of Jackrabbit Trail and Van Buren Street.
Utilities include:

• Town ofBuckeye l5-inch VCP Sanitary Sewer
• Southwest Gas - l2-inch High Pressure Gas Line
• Southwest Gas - 4-inch PE Natural Gas Line
• Qwest - Local Telephone Network
• Cox Communications - Fiber Optic
• AZ Water Company -12-inch DIP Water Main

If the alignment utilizes a drop structure prior to Jackrabbit Trail and is dropped 2 ft below the
existing Town of Buckeye IS-inch sanitary sewer this would avoid utility relocations with both
SWG gas lines, Cox Fiber Optic, and AZ Water Company water main.

RID Canal:
The use of a 8'xS' concrete box results in a lO-inch clearance between the bottom of the 4-inch
canal liner and the top of concrete box. A 66-inch equivalent elliptical pipe (53"x83" - 7-inch wall
thickness) allows for 12-inches of separation between the bottom canal liner and the top of
elliptical pipe. The 12-inches ofseparation includes a 6-inch replacement canal liner.

City of Goodyear Sanitary Sewer Lines:
The constraint on the vertical alignment is a series of City of Goodyear sanitary sewer crossings
within VanBuren Street. An existing l2-inch sanitary sewer line approximately 900ft east of
Citrus Road crosses Van Buren Street and forces the outlet pipe to run at a minimum 0.01 % slope
from the RID canal to 173rd Avenue. The existing l2-inch sanitary sewer line is a deep line which
has a slope of 0.02% and conveys sewage flow to the south and then to the east along Van Buren
Street. Unfortunately there is no opportunity to drop the sanitary sewer line. Jeff spoke about the
possibility of penetrating the outlet with a sanitary sewer line encasement through the outlet pipe.
This is a costly and would be a last resort type of action. The tie-in outlet with the Loop 303
outfall channel is 981.17.

Hydraulic Model Refinement:
Mike Duncan, FCDMC, liked the forth iteration the best, but would like to see it refined further.
He would like drop the upstream pipe down and use 90-inch pipe through the upstream side of the
RID canal to help lower the HGL within the dipped roadway area between Perryville and the RID
Canal bridge.

Mike also suggested looking into elliptical pipe as there would be less loss in the transition. Mike
provided a table from Rinker with equivalent elliptical pipe diameters for circular pipe.
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Catch Basins:
Mike previously provided a storm drain inlet layout which he prepared for the City of Goodyear.
This included twelve IS-inch stub outs for future catch basins alternating each side of the road
every 900 ft to help spread out the drainage areas and not overload the outlet pipe. Jeff asked if 15
inch stub outs should be included with the 40% submittal. Mike said to wait to see if the system is
a pressurized system. .
Action Item: Sean to send Mike some elevation information for the Jackrabbit Trail and Perryville
intersections along VanBuren Street.

Utilities Update:
An existing utility methodology report was provided to Gary Maiers, FCDMC, documenting the
location ofexisting utilities.

Gary added that the RID Canal has private wells that could be active during the dry up period and
the contractor will need to bypass flows with pumping and coffm dams.

Olsson will work on a utility pothole request exhibit based on the finalized horizontal alignment.

Mike added that a lesson learned from Camelback would be to increase potholing at intersections.

The 40% submittal date is March 29th, 2011. No specification for the 40% submittal just plans
and cost estimate. Special structures will require an interim submittal prior to the 70% submittal.

RID Coordination:
Olsson sent Melody an exhibit regarding the two RID Lateral no. 8 crossings at Citrus Road last
Thursday.
Action Item: Sean to follow up with Melody to set up a meeting to discuss options for the
mitigation of the Lateral 8 crossings as well as the clearances for the canal crossing.

ACTION ITEMS:
• Sean to send Mike some elevation information for the Jackrabbit Trail and Perryville

intersections along Van Buren Street.
• Sean to send Mike a copy ofthe 40% Sheet Index.
• Sean to follow up with Melody to set up a RID coordination meeting.
• Olsson to put together a utility pothole request and tracing request.
• Olsson to start on the newsletter and mailing list for the public meeting.
• Olsson to look into public meeting venues.
• Mike to check with Goodyear regarding the IS-inch diameter inlet stub-outs.

Meeting Minutes prepared by: Sean Wozny, PE

If these Meeting Minutes do not accurately affect your understanding of the meeting or if something is
missing, please notify us.
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WHITE TANKS FRS #4
OUTLET FACILITY FINAL DESIGN

FCD 2010C029

Roosevelt Irrigation District Coordination Meeting Minutes
November 2,2010

1:00 pm

ATTENDEES
See attached list.

INTRODUCTION
The meeting began with self introduction of the project team members.

PROJECT OVERVIEW
Mike Duncan, PM FCDMC, began the meeting with a brief overview of FCD facilities within the
overall area including FRS #3 and FRS #4. The project pertaining to this meeting is for the FRS
#4 Outlet Facility Final Design. The project includes the design of the FRS #4 outlet which spans
west to east along Van Buren Street from the FRS #4 Facility (Jackrabbit Trail) to the Future 303
Drainage Channel (Cotton Lane).

Jeff Ford, PM Olsson Associates, spoke about the initial FRS #4 Outlet Facility preliminary design
that was completed back in May 2010 and the coordination meeting that took place with the RID
and Stantec during the OCR. In looking at the alignment along Van Buren Street the 84-inch
outlet pipe has good slope prior to the RID canal crossing, however east of the canal the crossing
forces the outlet alignment down. A box is being considered at the RID canal crossing in order to
help raise the flow line up.

There are two AT&T utility lines that travel along the northwest side of the RID canal alignment.
The northern AT&T line is a %-inch fiber optic line with high security and the second AT&T line
is a bundle offive 2-inch plastic conduits.

INITIAL SCHEDULE / SURVEY & UTILITY POTHOLING

The NfP for the FRS #4 Outlet Facility Design is expected to occur in mid to late November 20IO.
Mapping and survey is being handled by Wood Patel who is a sub-consultant to Olsson. This work
is starting early under an on-call contract in order to coincide with the RID dry up period beginning
on Friday Nov. 5th

, 2010. Survey crews will not be able to begin work within the canal prism until
Monday Nov. 7dt

, 2010 as the canal takes two days to drain by gravity. The last day the survey

F:\ProjectlIOIO.2309\DocumenuIMeelingsIMeetiDIl MinuteslWT FRSI/4 Outlet RID Coordination Meeting Minutes 1I-02-2010.docx Page 1



PIPE MATERIALS WITHIN THE RID RIGHT OF WAY

RID RIGHf-OF-WAY CROSSING PERMIT
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RID Coordination Meeting
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, 2010
White Tanks FRS #4
Outlet Final Design

forces will have access to the canal is on Friday Nov. 19th as the RID will begin to fill the canal at
6:00pm. Dry up of the RID canal only occurs once during the year.

The team is looking at a precast box with grout at the RID crossing to help create a wide flow
section and raise the flow line as per previous discussion. The absolute minimum clearance
required by the RID from the bottom of the canal is two feet.

The preliminary design included a two foot clearance between the canal and the box, but the
depth of canal will need to be looked at once the survey of the canal is completed. The depth of
canal shown in the preliminary plans was based on general depths from Stantec as the RID did
not have as-built plans for the canal in this area.

Walt Cooper, Stantec, reiterated that this outlet is for flood conveyance and intermittent flow.
Mike Duncan said it could take 2 weeks to empty the FRS #4 structure. Walt and the RID had
concerns with leakage with a precast box due to a pressure flow condition. The position of the
RID is as long as the material and method satisfies the FCD as it is in their best interest to
insure the crossing does not fail.

Walt also said the RID does consider the construction of a cast in place box during the 12 day
dry up window able to be done. The RID has had 100 If of cast in place concrete box
constructed during the 12 day dry up period in the past. The shotcrete liner requires 24 hours
curing time prior to water.

Jeff said that the team is looking at a precast box with slurry the entire length.

The RID would require all j oint structures / alignment changes to remain outside of the 100 ft.
RID Right ofWay.

CONSTRUCTION

RID shuts off water on Friday to allow for a 2 day dry up on Saturday and Sunday. The
contractor can start work on Monday at 6:00am. The contractor typically installs small earthen
cofferdams upstream and downstream of the work area. The contractor usually has a pump
onsite to help with transient flows. The contractor can use the water as dust control or can
pump into a private irrigation ditch, but not a RID lateral. On day 12 of the dry up the water

Stephen Powers, Stantec, sent the RID ROW Crossing Permit #181300155-1 I to Mike Duncan by
way of an email on 10-29-2010. This permit is for obtaining both pothole and survey data within
the RID ROW. Both TBE and Wood Patel survey field crews will need copies of the signed RID
ROW Crossing Permit with them while working within the RID ROW to show RID field
personnel when they are stopped in the field. The RID maintenance personnel will need to have
access to all existing RID maintenance roads. Please make sure the crews do not block or place
stakes within the RID maintenance roads.

TBE will also be utility potholing the two AT&T lines just north of the RID Canal and VanBuren
Street. TBE originally potholed both of these AT&T lines south of VanBuren Street to identify
the horizontal location and vertical depth 9f lines during the pre-design. According to the AT&T
as-built plans by Black and Veatch the AT&T fiber optic line dips just north of the RID Canal and
Van Buren Street. The location of the dipped AT&T fiber optic line will help determine the limits
for the pipe outlet crossing of the RID Canal.I
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RID LATERAL CROSSINGS

The RID can approve plans for up to one year; additional approval time will require a quick look to re
approve the plans. The RID issues a license to construct to the project owner or the contractor - the
preference is up to the project owner. The license is good for one year and the RID does not like to issue
until a contractor has been selected.

This project will utilize a 40%, 70%, 100% submittal duration. The RID would appreciate pdf courtesy
reviews prior to submittal milestones to become familiar with the plans during review.

Melody Zybert, Stantec, provided a large aerial map showing the RID areas of influence for laterals 7 thru
10.5 covering Jackrabbit Trail to Cotton Lane. Laterals 8, 7-3/4 & 7-2/3 extend to the south from the RID
canal across VanBuren Street. Lateral 8 along Citrus Road is a 30-inch diameter RGRCP crossing, while
laterals 7-3/4 & 7-2/3 east ofCitrus Road are both 24-inch diameter RGRCP pipes.

The RID will require RGRCP, Class ill replacement; however the DOT will require RGRCP Class V pipe
replacement within DOT ROW. Lateral / tile crossing relocation will require the RID to produce and
provide the construction documents for the lateral relocations. If a contractor is on-board the plans will
be provided to be included in the overall FCD construction documents. The 40% plans should provide
the RID a good idea for the relocation design allowing the RID to scope the level of involvement
required. The schedule for this project is still being developed, but 40% plans can be expected in mid
February 2011.

The Watermaster and RID construction observation personnel will not likely allow a bypass pump during
the lateral relocation. Construction at the lateral 8 crossing within Citrus Road will only be allowed in the
winter most likely a week prior to the dry up period.

RID Coordination Meeting
November 2nd

, 2010
White Tanks FRS #4
Outlet Final Design

comes online Friday at 6:00pm for delivery on Monday to the RID customers. The flow
through the RID canal is approximately 250 cfs in this area.

Work outside of the canal prism can be completed before or after the dry up period.

Canal liner replacement will require the replacement up to the nearest joint within the
disturbance area. The condition of the.c~alliningwill need to be evaluated as the contractor
will need to tie into a good joint. Walt b'elieves the canal in this area to be in moderate to good
condition. Surveyors will need to pick up the joints in the canal as well as inverts of lateral
lines into the canal within the crossing area. Jeff also suggested setting up a meeting with the
FCD to be onsite during the dry up next week to take photos and document the condition of the
canal liner in this area.

The RID would like a perpendicular crossing of the canal rather than a diagonal crossing with
the outlet alignment. They would require a valid reason to allow a large diameter utility to
cross the canal diagonally.

The bridge along Van Buren crossing the RID canal is a MCDOT bridge which was
constructed in 1986. The surveyors will need to verify where the RID ROW is located as
several areas along the canal do not have formal coordinate or meets and bounds descriptions.
The ROW is 50.ft from the center of the canal along each side creating a 100 ft ROW swath.

The preliminary design shows the crossing near the RID south lateral and any disturbance will
require the contractor to replace the south lateral per current RID design standards (gate, pipe,
and trash rack etc). The RID does have some details and specification for the canal
construction that will be supplied and included on the plan set when applicable.

RID REVIEW AND APPROVAL PROCESS

I
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Walt and Melody will look to see if they have any information regarding the laterals and possible tail
water crossings within the project area. A possible tail water drain crossing might occur diagonally at
Citrus Road.

Please see the following page for a copy of the meeting sign-in sheet.

Meeting Minutes prepared by:

If these Meeting Minutes do not accurately affect your understanding of the meeting or if something is
missing, please notify us.

I
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WHITE TANKS FRS'"
OUTLET FACIUTY DESIGN

. RID COORDINATION MEETING
.' SIGN IN SHEET

November 2, 2010. 1:00 pm
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WHITE TANKS FRS #4
OUTLET FACILITY FINAL DESIGN

FCD 2010C029

RID Coordination Meeting No.2 Minutes
February 23rd, 2011

9:00 am
ATTENDEES
See attached list.

PURPOSE OF THE MEETING
• Discuss options for mitigating the Lateral no. 8 crossings at the intersection of Citrus Road and

VanBuren Street.
• Discuss RID Canal crossing tolerances and parameters.

Olsson provided a three page exhibit to the meeting attendees.
• Figure 01: Lateral 8 crossings at Citrus Road & Van Buren Street
• Figure 02: RID Canal Crossing No.1 - Structures within RID Canal ROW
• Figure 03: RID Canal Crossing No.2 - Structures outside ofthe RID ROW

The FRS4 Design Team is currently evaluating two options regarding the RID Canal crossing.
• Option No.1: 90" pipe to a 8'xS' concrete box with two vault structures before and after the RID

Canal.
• Option No.2: 90" pipe to a 66" pipe equivalent elliptical pipe (S3"x83" with a 7" wall thickness).

This option will have two transition precast pieces from 90" pipe to the elliptical pipe. No large
vault structures.

RID CANAL CROSSING
The RID will not allow structures within the RID ROW which is 50 ft on each of the Canal centerline.
The canal centerline is not defined legally, but approximated. Figure 03, RID Canal Crossing No.2
would be preferred, but MCDOT may have an issue with a vault structure being located within MCDOT
ROW. Melody Zybert, StanteclRID, suggested that the southern vault be located on the south side of Van
Buren Street. Melody to verify the RID ROW limits within this area.

Melody asked about the distance between the RID Canal and the top of box. The RID criteria requires a 2
ft separation between bottom of canal liner (4-inch thick liner) and top of structure when the canal is
lined. A 4 ft separation is required for areas where the canal is unlined. Melody did say that I ft
separation distance was discussed for this project at the kick off meeting back in January.

C:IUserslswozny\DocumenlslProjectsIOIO-2309IDocumenlslMeetingslMeeting Minules1WT%20FRSII4 RlD Coordination Meeting 1102 Minutes 02-23-201 I.docxPage I
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The distance between the bottom of the RID Canal liner (4-inch thick liner) and the top of 8'x5' structure
is IO-inches.

Melody also asked about the pipe bell thickness for the elliptical pipe option. If the pipe bell thickness is
5-inches this would be a concern with the separation between the RID Canal liner and the top ofpipe.

Gary Brady, Stantec/RID, spoke about the structural section for the RID Canal crossing. The last 10
inches between the canal and the top of box might need to be a separate structural pour with the canal
replacement liner to settle independently from the drainage structure.

Mike Duncan, FCDMC, suggested the elliptical pipe with a 6-inch structural replacement canal liner 10
feet each side of the pipe. Melody also added that the canal liner replacement would need to occur at the
nearest existing canal liner construction joint.

Jeff Ford, Olsson Associates, asked about using a performance specification to over excavate beyond the
area to minimize settlement and leakage.

Gary does not believe slurry all the way up to be the best approach and suggests a geotextile structural
section to allow for settlement and adjustment between the canal liner and the drainage element.

Melody asked if the construction of the RID Canal crossing would in November 2011. Mike said he
would have to check to see is money is to be allocated.

LATERAL CROSSINGS
The 24-inch concrete pipe crossing west of Citrus Road through VanBuren Street is a tailwater pick up
pipe. If a siphon (10ft depth) is used for the crossing relocation will require a maintenance agreement
with the property owner, FCD & RID which will carry with the land. The siphon will need to be
vacuumed once or twice a year.

Lateral 8 will be able to utilize a siphon system. There will not be a tie in with the delivery system, but
will require reconstruction of headwalls. The FCD contractor will construct the improvements, but
Stantec will to the design.

If the construction cannot make the II-day dry up period in November the RID can handle the
construction by utilizing a JOC type on-call list of contractors. The RID has four or five qualified
contractors available to solicit bids from. This 'would require bid documents by August to make the
November construction window during the dry up period.

As for the RID Crossing Stantec will review Olsson's construction documents and add notes to the plans.
Safety items or improvements to meet the current RID requirements and standards will be included on
Olsson's plans.

The RID will need an IGA with the Flood Control to start a scope of services for design and construction
administration services.

The scope and fee / IGA will take 2 to 3 weeks to approve.

Olsson to provide microstation base files to Melody for scope and fee development.
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There are two additional shallow lateral crossings within Van Buren Street that will require siphon
relocations as well.

RID will need a TeE as the RID blanket easement does not cover within the roadway ROW.

Action Items

1. Melody to verify the RID ROW limits within this area.

2. Sean to provide design files and photos of canal condition to Melody.

Meeting Minutes prepared by: Sean Wozny, PE

If these Meeting Minutes do not accurately affect your understanding of the meeting or if something is
missing, please notifY us.
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INTRODUCTIONS

1. Southwest Gas

These meeting minutes provide a breakdown of the utility discussion per utility company.

Page 1

The utility companies have been provided 40% and 70% plan sets for review. A list of the utility
company contacts, anticipated utility relocations, and pothole infonnation log has been provided
to the meeting attendees.

Valerie has previously sent a conflict letter with a spreadsheet listing the southwest gas facilities
that are in conflict with the proposed facility outlet at both the 40% and 70% submittals.

PURPOSE OF THE MEETING
The purpose of the meeting is to meet with the utility companies with facilities within the FRS4
Facility Outlet project area to discuss relocation, design procedures and schedule.

ATTENDEES
See attached list.

WHITE TANKS FRS '4
OUTLET FACILITY FINAL DESIGN

FCD 2010C029

Utility Coordination Meeting
August 23, 2011

1:30 pm

Contact:
Valerie Gallardo Weller, Engineering Technician/Engineering - Central Arizona Division
9 South 43rd Avenue, Phoenix, AZ 85009-4633
Ph: 602484-5342, Cell: 602 763-5111
Fax: 602484-5353

FRS 4 70% Plan Sheets 42, 43, & 44 show an existing 1-1/4-inch steel gas line with less than 4'
horizontal separation. SWG is considering the abandonment of this line, but is waiting for the
results of a flow study and the recommendation from the planning report.

F:lProjects'()I(}'23091DocumenISIMeetingsIMeeting MinuteslWT FRS*4 Outlet Utility Coordination Meeting Minutes OS-23-201I.docx
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White Tanks FRS 14
Outlet Facility

Utility Coordination Meeting
August 23, 2011

Please add note on plans for the protection of the 12-inch HP line within Jackrabbit Trail.
SWG Design / Relocation process and needs:
SWG will need electronic design files for the project with all design files in Autocad fonnat.
Design for natural gas lines is 8 to 12 weeks. High pressure requires an extra 4 weeks. SWG
construction crews are busy with scheduled work and SWG has a backlog of work that has
already been scheduled.

Existing gas valves and test pilots within the construction area (as shown in table above) will
need to be brought up to finish grade and protected by the contractor. SWG uses MAG STD. Dtl
391.1 and 391.2 for this work. The contractor will need to allow access to these valves and test
pilots as SWG will need access at any time.
SWG is also looking into any prior rights with their right of way department.
Valerie Gallardo Weller is the contact for the contractor.

......... .... ,...... 0lhIt .....,.... e-: •...ActIMI

II Jack lIabbit Trail 20+31 31' Loft 1011- 1021.09 12'"'5112006 WHl be under 78' so with 2 ft _ralion Corli,", 5eparation

20+«l 39' Left 101M· 1024.79 4' p( 2006 WHI be in 71' SO • Plans call for lIe10cate IIELOCATE

21 ~rryYille 1I0ad 73+02 36' Lefl 1020-1009.68 2'" 5t11961 win be owr 14' SO • 2' separation Confirm Separation

34 JUSI E/ of canal 104+17 to 105+00 5'IIi1ht _2-1004.15 3/4' stlsvc 1!l64 WIN be crossed loy 90" SO

35 E/ofcanal 105+00 to 105+01 5'IIi1ht _2-1004.15 3/4' stlsvc 1!l64 WHl be crossed loy 90" SO

36 E/E/ of canal 110+36 5'IIi1ht Not "'tholed l'P(_e
WHl be crossed loy 90" SO • May be in cOftflict

Corlirm Depth
II....aN lIeconk show De- al u....._

39 CitNS 125+05 3"lIieht llea5tation 421690

CitNS 125+58 11' llieht Valve 14203060 13' w/o Citrus 11' s/o Van Ilftn

CitNS 125+58 26'IIieht Valve 14203062 13' w/o Citrus 13' s/o Van Ilftn

Citrus 125+59 13'lIieht Valve 14296027 12' w/o Citrus 13' siD Van Ilftn

Citrus 125+58 2'L-13'1\ '25- 993.11 11/4' Slll"l Will be crossed loy 90" SO - Will be in corllict IIELOCATE

125+5810 130+00 l1'lIi1ht Not "'tholed 11/4' Sl11961 Marked loy OA for lIe10cate -.'d loy 90' SO < 3' 5ep IIELOCATE

«l W/OCitNS 130+00 to 135+00 15' lIi"'t I9A. Not Shown 11/4' Sl11961 Marked loy OA for lIelocate -.'d by 90' SO < 3' 5ep IIELOCATE

41 w, w/o Citrus 135+00 to l«l+OO 16'lIi..,t .27 Not Shown 11/4' Sl11961 Marked by OA for lIelocate -.'d by go' SO < 4' 5ep RELOCATE

137+58 16' lIi1ht cm
FLOW Sludy and I'Ianninc

42 w, W, w/o Citrus 140+00 to 145+00 16'-17-11 11/4' Sl11961 Marked loy OA for lIelocate - .'d by 90" SO <4' 5ep lIeport to determine if ~ne

can be abandoned

FLOW Sludy and I'IanninI
43 .,w,.,w/o CitNS 145+00 to 150+00 16'-17-11 .21 Not Shown 11/4' Slll"l Marked bv OA for Relocate - .'d loy 90" SO <4' 5ep lIeport to determine if Nne

can be abandoned

Marked loy OA for Relocate - .'d bv go' SO <4' 5ep,
FLOW Study and I'tanninl

44 I#X 1751h Ave 150+00 10 155+00 31' L 131 Not Shown 11/4' St11961 lIeport to determine if Nne
ps maps show main at 21' II

can be abandoned

152+54 21'11 cm

152+54
16'-lTII

.31 Not Shown AID 2"P'E Gas Main Abandoned in 2002
0'21' lit

46 N'X 173rd Ave 160+31 2TII

163+65 2' L-13'1I .34 - 991.99
4' P( in 6' Cia

WIN be in 90' SO • Plans call for relocale IIELOCATE
!SIeeve2006..

Figure 1: Southwest Gas Utlhty Coordmatlon Sheet for FRS4
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White Tanks FRS#4

Page 3

Randy Sims is the contact - Fiber Relocation.

No Prior Rights as the existing COX facilities are in place by permit.

Utility Coordination Meeting
August 23, 2011

White Tanks FRS 14
Outlet Facility

2. Cox Communications
Contact:
Daniel Dischinger, Project Coordinator - Network Development
1550 W. Deer Valley Road
Phoenix, AZ 85027-2121
Ph: 623 328-4178, Cell: 602 694-1785
Fax: 623 322-7500

• Survey Wed 7-13-2011 to 8-2-2011
• Design 8-3-2011 to 8-26-2011
• Review 8-29-2011 to 9-15-2011
• Final Design 9-16-2011 to 10-07-2011

Design and permitting timeline is as follows:
Design and Permitting will take 1 month each resulting in 2 months for the Design process.

1550 W. Deer Valley Road
Phoenix, AZ 85027-2121
Cell: 602 694-1783
Fax: 623 322-7500

Cox does not have any Coaxial conflicts in the project area. Fiber will be the only relocation
division involved with this project. Randy Sims is currently verifying all conflicts in the field
and should have this completed in the next couple of weeks. Cox will send conflicts to Olsson
once completed.

3. Roosevelt Irrigation District· Stantec
Contact:
Zane Hoit, PM in place of Melody Zyburt
Stantec
8211 S. 48th Street
Phoenix, AZ
Ph: 602438-2208

The RID consultant (Stantec) is providing Relocation plans for the three lateral crossings within
Van Buren Street. Preliminary Plans are expected to be distributed by next week. Zane has
provided a schedule for both the Loop 303 and the FRS4 Outlet Facility RID relocation plans.
See below.
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The conflicts appear to be crossings which are in by permit.

Traffic Conduits within Van Buren Street at N. 173rd Avenue

Darren has requested the FRS4 project install a sleeve for a future 8" water line just east of
Citrus within Van Buren Street. A preliminary plat is in review at the City of Goodyear for a
residential subdivision at the south east comer of Citrus and Van Buren Street. Darren will

Utility Coordination Meeting
August 23, 2011

White Tanks FRS t4
Outlet Facility

4. Arizona Power Service, APS
Contact:
John Rael
APS Sr. Governmental Liaison
Underground Construction
Mail Station 3876
PO Box 53933
Phoenix, AZ 85072-3933
Ph: 602371-6945
Cell: 602 361-7817

5. City of Goodyear
Contact:
Darren Farar, City of Goodyear Engineering
195 N. 145th Avenue D
Goodyear, AZ 85338
Ph: 623 932-3010

APS will require electronic AutoCAD base files compatible with AutoCAD 2009. As far as
design and relocation schedule: Design would be later this year with relocation work beginning
in Feb and completed by April.

John requested a copy of the utility potholes. A copy of the utility pothole summary was
provided to all the utility companies with the 70% submittal. A hardcopy of the utility pothole
summary was also provided at this meeting to all attendees. The 70% plans have the pothole
locations shown on the plans with a hexagonal symbol and corresponding pothole number as
listed on the pothole summary. The pothole number and elevation is also shown in the plan
profile within the 70% plan set which was distributed to the utility companies on June 26th, 2011
for their review.

Darren spoke with the City of Goodyear traffic engineering and they confirmed that the traffic
signal conduits being crossed would need to be re-bored to pass beneath the outfall line.
Generally pavement cuts for conduits are not allowed except for special circumstances. This
should also be the most cost effective considering the depth of the trench that would be required
for each conduit.
Future 8-inch Waterline Sleeve within Van Buren east ofCitrus
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AT&T has provided a No Conflict Letter for the two fiber lines north of the RID Canal.

Utility Companies that were invited that did not make the meeting:

Matt is providing information regarding two the CitrusNan Buren intersection and the
PerryvilleNan Buren intersection.

provide Olsson with a copy of the preliminary plat identifying the sleeve location area. The
location corresponds with FRS 4 Plan station 139+15.

Utility Coordination Meeting
August 23, 2011
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Perryville:

White Tanks FRS '4
Outlet Facility

Figure 2: Qwest Map from Matt Phillips

AT&T
AT&T Inquiries
22311 Brookhurst Street, Ste 203
Huntington Beach, CA
Rosemary Hamill
Ph: 925977-2413
Walter Werstiuk
Ph: 714963-7964

Qwest Local Networks I Century Link
Matt Phillips
5025 N. Black Canyon Highway
Phoenix, AZ 85015, Ph: 602630-0492
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No Conflict. Facilities are located within Cotton Lane east of the outfall project area. LEVEL 3
has provided an email with no conflict.

Verison Business
Field Representative
Brad Landis

Citrus: has two north/south lines crossing Van Buren Street, these lines are direct bury cable
lines and are 400 pair and 600 pair. There is also a 300 pair (to the west) and a 200 pair (to the
East) along the south side of Van Buren Street. Matt does not have depth infonnation. TBE did
not pick up a signal for pothole 27, but the lines are along the west side of the CitrusIVan Buren
intersection. There is a pedestal cabinet at the NWC of the intersection.

Utility Coordination Meeting
August 23, 2011

White Tanks FRS #4
Outlet Facility

ARIZONA WATER COMPANY
3805 N. Black Canyon Highway
Phoenix, AZ 85015
Joe Whelan, Engineering
Ph:602 240 6860
jwhelan@azwater.com
Henry Adan, Field Inspector
Ph: 623 853 9302

Level 3
1025 Eldorado Blvd. 33A-5l6
Broomfield, CO 80021
Contact: Adam Edwards
Ph: 720 888-4518
email: edwards.adam@leve13.com

Spoke with Joe Whelan on the phone and he was going to try to make the Utility Coordination
meeting, but could not fully commit to the meeting. AZ Water Company provided a no conflict
notice with the 40% plan review (40% design was deeper at Jackrabbit Trail avoiding the utility
crossings). The 70% plans went with a shallower outlet and will now require the AZ Water
Company l2-inch DIP water line to be relocated. Joe has received the plans and did not have a
problem with the relocation plan for the l2-inch DIP water line within Jackrabbit Trail. The
plans are currently with their construction division. Joe said AZ Water Company is exploring
two options regarding the relocation: either to procure a contractor for this work or utilize the
contractor selected by the FCDMC for the FRS4 project. Joe will send along the updated
conflict letter.

MCI Verizon Business
asp National Support I Investigations
2400 North Glenville
Richardson, TX 75082
Beth Seubert
Ph: 9727296016
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Future three barrel6'x3' Box Culvert west ofPerryville Road

Future Extension of the 8-inch Sanitary Sewer in Perryville Road

Spoke with Brad Landus on the phone and he has received the 70% plan submittal which shows
the required clearance for both vertical and horizontal.

Utility Coordination Meeting
August 23, 2011

we Scoutten has provided preliminary plat documents for Parkman Ranch which show a three
barrel6x3 box culvert crossing Van Buren Street just west of Perryville. This future culvert does
cross into the proposed facility outlet. We are currently looking at re-aligning the facility outlet
to accommodate the box culvert.

Ph: 425 201 0901
email: brad.1andis@verizon.com

Town of Buckeye
we Scoutten
Scott Zipprich
Ph: 623 5474661 ext 224
email: scott@scoutten.com

White Tanks FRS #4
Outlet Facility

we Scoutten has indicated the existing 8-inch sanitary sewer is to be extended to the north in the
future. A preliminary solution requiring re-alignment of the sanitary sewer to the west and north
was not approved by we Scoutten. we Scoutten is requesting the sewer line be reconstructed
to provide the required cover. we Scoutten to provide as-built plans of the sanitary sewer
within Perryville.

Meeting Minutes prepared by: Sean Wozny, PE

If these Meeting Minutes do not accurately affect your understanding of the meeting or if something is
missing, please notify us.
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White Tanks FRS #4
Outlet Facility

Utility Coordination Meeting
August 23, 2011
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WHITE TANKS FRS 1M
OUTl.ET FACILITY DESIGN

U11UTY COORDINATION MEETING
SIGN IN SHeET
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INTRODUCTIONS

1. Southwest Gas

These meeting minutes provide a breakdown of the utility discussion per utility company.

Page 1

Utility Coordination Meeting No.2
October 25th, 2011

9:30AM
ATTENDEES
See attached list.

PURPOSE OF THE MEETING
The purpose of the meeting is to meet with the utility companies with facilities within the FRS4
Facility Outlet project area to discuss relocation, design procedures and schedule. This is a
second follow up meeting to further define schedules and requirements for utility relocation
design and construction.

WHITE TANKS FRS 14
OUTLET FACILITY FINAL DESIGN

FCD 2010C029

The utility companies have been provided 40% and 70% plan sets for review. A list of the utility
company contacts, anticipated utility relocations, and pothole information log has been provided
to the meeting attendees.

Contact:
Valerie Gallardo Weller, Engineering TechnicianlEngineering - Central Arizona Division
9 South 43rd Avenue, Phoenix, AZ 85009-4633
Ph: 602484-5342, Cell: 602763-5111
Fax: 602484-5353

Valerie has previously sent a conflict letter with a spreadsheet listing the southwest gas facilities
that are in conflict with the proposed facility outlet at both the 40% and 70% submittals.

F:lProjects'n) (}.2309\DocumenlSIMeetingsIMeeting MinuteslWT FRSI4 Outlet Utility Coordination Meeting Minutes )(}'2S-2OJ I.docx
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SWG Design / Relocation process and needs:

Page 2

Southwest Gas has the following new policy in regards to abandonment and removal of an
existing gas line:

Cox does not have any Coaxial conflicts in the project area. Fiber will be the only relocation
division involved with this project. Randy Sims is currently verifying all conflicts in the field

Utility Coordination Meeting
August 23, 2011

White Tanks FRS #4
Outlet Facility

Should the Flood Control District ofMaricopa County or its contractor expose any abandoned
Southwest Gas steel pipe that is in direct conflict during construction, please contact Southwest
Gas Construction Supervisor, Keith Johns (602-484-5438) to schedule its removal during the
crew's work hours of 7:00 AM to 3:30 PM, Monday through Friday.

Please add note on plans for the protection of the 12-inch HP line within Jackrabbit Trail.

SWG will need electronic design files for the project with al1 design files in Autocad format.
Design for natural gas lines is 8 to 12 weeks. High pressure requires an extra 4 weeks. SWG
construction crews are busy with scheduled work and SWG has a backlog of work that has
already been scheduled.

FRS 4 70% Plan Sheets 42, 43, & 44 show an existing 1-1I4-inch steel gas line with less than 4'
horizontal separation. The results from the flow study and planning report do in fact recommend
the abandonment of the 1-1I4-inch steel high pressure gas line original1y instal1ed in 1961.

Southwest Gas treats all of its steel gas pipe with unidentified coating/wrapping materials as
potentially containing asbestos. Accordingly, whenever such pipe is necessary to be removed, it
must be done so by one ofSouthwest Gas's NESHAP certified contractors. Also, care should be
taken when exposing any such coated or wrapped pipe, and no portion of that pipe should be
treated as abandoned by the FCDMC or its contractor until after the coating or wrap is
removed.

Existing gas valves and test pilots within the construction area (as shown in table above) will
need to be brought up to finish grade and protected by the contractor. SWG uses MAG STD. Dtl
391.1 and 391.2 for this work. The contractor will need to allow access to these valves and test
pilots as SWG will need access at any time.
SWG is also looking into any prior rights with their right of way department.
Valerie Gallardo Weller is the contact for the contractor.

2. Cox Communications
Contact:
Daniel Dischinger, Project Coordinator - Network Development
1550 W. Deer Valley Road
Phoenix, AZ 85027-2121
Ph: 623 328-4178, Cell: 602 694-1785
Fax: 623 322-7500
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White Tanks FRS#4

Page 3

Randy Sims is the contact - Fiber Relocation.

No Prior Rights as the existing COX facilities are in place by permit.

Utility Coordination Meeting
August 23, 2011

• Survey Wed 7-13-2011 to 8-2-2011
• Design 8-3-2011 to 8-26-2011
• Review 8-29-2011 to 9-15-2011
• Final Design 9-16-2011 to 10-07-2011

1550 W. Deer Valley Road
Phoenix, AZ 85027-2121
Cell: 602694-1783
Fax: 623 322-7500

White Tanks FRS #4
Outlet Facility

Design and permitting timeline is as follows:
Design and Permitting will take 1 month each resulting in 2 months for the Design process.

and should have this completed in the next couple of weeks. Cox will send conflicts to Olsson
once completed.

4. Arizona Power Service, APS
Contact:
John Rael
APS Sr. Governmental Liaison
Underground Construction
Mail Station 3876
PO Box 53933
Phoenix, AZ 85072-3933
Ph: 602371-6945
Cell: 602361-7817

3. Roosevelt Irrigation District· Stantec
Contact:
zane Hoit, PM in place of Melody Zyburt
Stantec
8211 S. 48th Street
Phoenix, AZ
Ph: 602438-2208

The RID consultant (Stantec) is providing Relocation plans for the three lateral crossings within
Van Buren Street. Preliminary Plans are expected to be distributed by next week. zane has
provided a schedule for both the Loop 303 and the FRS4 Outlet Facility RID relocation plans.
See below.
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Future 8-inch Waterline Sleeve within Van Buren east ofCitrus

Traffic Conduits within Van Buren Street at N. 173rd Avenue

The conflicts appear to be crossings which are in by permit.

Utility Coordination Meeting
August 23, 2011

White Tanks FRS 14
Outlet Facility

Darren spoke with the City of Goodyear traffic engineering and they confirmed that the traffic
signal conduits being crossed would need to be re-bored to pass beneath the outfall line.
Generally pavement cuts for conduits are not allowed except for special circumstances. This
should also be the most cost effective considering the depth of the trench that would be required

for each conduit.

APS will require electronic AutoCAD base files compatible with AutoCAD 2009. As far as
design and relocation schedule: Design would be later this year with relocation work beginning
in Feb and completed by April.

John requested a copy of the utility potholes. A copy of the utility pothole summary was
provided to all the utiljty companies with the 70% submittal. A hardcopy of the utility pothole
summary was also provided at this meeting to all attendees. The 70% plans have the pothole
locations shown on the plans with a hexagonal symbol and corresponding pothole number as
listed on the pothole summary. The pothole number and elevation is also shown in the plan
profile within the 70% plan set which was distributed to the utility companies on June 26th, 2011
for their review.

5. City of Goodyear
Contact:
Darren Farar, City of Goodyear Engineering
195 N. 145th Avenue D
Goodyear, AZ 85338
Ph: 623 932-3010

Darren has requested the FRS4 project install a sleeve for a future 8" water line just east of
Citrus within Van Buren Street. A preliminary plat is in review at the City of Goodyear for a
residential subdivision at the south east comer of Citrus and Van Buren Street. Darren will
provide Olsson with a copy of the preliminary plat identifying the sleeve location area. The
location corresponds with FRS 4 Plan station 139+15.

AT&T
AT&T Inquiries
22311 Brookhurst Street, Ste 203
Huntington Beach, CA

Utility Companies that were invited that did not make the meeting:
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Perryville:

Page 5

AT&T has provided a No Conflict Letter for the two fiber lines north of the RID Canal.

Utility Coordination Meeting
August 23, 2011
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Matt is providing information regarding two the CitruslVan Buren intersection and the
PerryvilleNan Buren intersection.

White Tanks FRS #4
Outlet Facility

Rosemary Hamill
Ph: 925 977-2413
Walter Werstiuk
Ph: 714963-7964

Qwest Local Networks I Century Link
Matt Phillips
5025 N. Black Canyon Highway
Phoenix, AZ 85015, Ph: 602630-0492

Figure 2:
Qwest
Map
from
Matt
Phillips
Citrus:
has two
northls
outh

lines crossing Van Buren Street, these lines are direct bury cable lines and are 400 pair and 600
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No Conflict. Facilities are located within Cotton Lane east of the outfall project area. LEVEL 3
has provided an email with no conflict.

Verison Business
Field Representative
Brad Landis
Ph: 425 201 0901

pair. There is also a 300 pair (to the west) and a 200 pair (to the East) along the south side of
Van Buren Street. Matt does not have depth information. TBE did not pick up a signal for
pothole 27, but the lines are along the west side of the CitruslVan Buren intersection. There is a
pedestal cabinet at the NWC of the intersection.

Utility Coordination Meeting
August 23, 2011

White Tanks FRS #4
Outlet Facility

ARIZONA WATER COMPANY
3805 N. Black Canyon Highway
Phoenix, AZ 85015
Joe Whelan, Engineering
Ph:602 240 6860
jwhelan@azwater.com
Henry Adan, Field Inspector
Ph: 623 853 9302

Level 3
1025 Eldorado Blvd. 33A-516
Broomfield, CO 80021
Contact: Adam Edwards
Ph: 720 888-4518
email: edwards.adam@level3.com

Spoke with Joe Whelan on the phone and he was going to try to make the Utility Coordination
meeting, but could not fully commit to the meeting. AZ Water Company provided a no conflict
notice with the 40% plan review (40% design was deeper at Jackrabbit Trail avoiding the utility
crossings). The 70% plans went with a shallower outlet and will now require the AZ Water
Company 12-inch DIP water line to be relocated. Joe has received the plans and did not have a
problem with the relocation plan for the 12-inch DIP water line within Jackrabbit Trail. The
plans are currently with their construction division. Joe said AZ Water Company is exploring
two options regarding the relocation: either to procure a contractor for this work or utilize the
contractor selected by the FCDMC for the FRS4 project. Joe will send along the updated
conflict letter.

MCI Verizon Business
asp National Support / Investigations
2400 North Glenville
Richardson, TX 75082
Beth Seubert
Ph: 9727296016
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Future three barreI6'x3' Box Culvert west ofPerryville Road

Future Extension ofthe 8-inch Sanitary Sewer in Perryville Road

Spoke with Brad Landus on the phone and he has received the 70% plan submittal which shows
the required clearance for both vertical and horizontal.

Utility Coordination Meeting
August 23, 2011

White Tanks FRS 114
Outlet Facility

we Scoutten has provided preliminary plat documents for Parkman Ranch which show a three
barrel 6x3 box culvert crossing Van Buren Street just west of Perryville. This future culvert does
cross into the proposed facility outlet. The FRS4 project has accommodated the future 6x3 box
culvert.

we Scoutten has indicated the existing 8-inch sanitary sewer is to be extended to the north in the
future. Olsson has completed the samtary sewer report and preliminary plans. The Town of
Buckeye has requested the Sanitary Sewer Pipe be vep and not PVc.

Town of Buckeye
we Scoutten
Scott Zipprich
Ph: 623 547 4661 ext 224
email: scott@scoutten.com

email: brad.landis@verizon.com

Meeting Minutes prepared by: Sean Wozny, PE

If these Meeting Minutes do not accurately affect your understanding of the meeting or if something is
missing, please notify us.
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12 C_ Lane IlV IIlH Raort CIIlpJonlan (602) 3"-3023 ...... Ian ofAlMIIca USPS 1/31/11 7/11/2011 NO
PO ... '.767 USPS 6/Z6/11
1- '~15D17

V13 Town of IIIIc:ktJe T_LtlIc:II (623)547....1 WCScouUBI USPS 3/31/11 7/21/2011 YES

~~Scult1.~ 16:16 N. Llldlllold ltd... 310 fCII ..26-ZIU
lwoodY Sccuan Good.....AZ .5395

14 NCDOT StkdllCftIOIIlOl (602) 506-1624 reD ,·n·ZOll 1/11/2011 110 /' "
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WHITl: TANO FIlS4 OUTI.£T FACIUTY
VAN IUIlEN STIlUT

JACQlAIIlT T1lAIl TO COTTON lANE
UTIUTY OOIfTACT DISTllIIUTlON LIST

lCl/J5hDll

F:\Projecls\OlG-23l11\..WIll5\Utlttles\UtIltty ContrlCl\7Oll 06-26-2011\F1tS4 UtIHly Contt<t list 7OlI.... 0l.5S0Il ASSOCIAID
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White Tanks FRS #4
Outlet Facility

Utility Coordination Meeting
August 23, 2011

I
WHITE TANKS FRS'"

OUTL~FACIUTY DESIGN
UnuTY COORDINATlON MEETING NO. 2

SIGN IN SHEET
OCTOBER 25, 2011 -1:30 AM

FCOIIC IEWIWM CONF ItOOII.,...,. - Tm.J! AIIIIMa ......,....,
1m) _lluncM 2801 W. DInneD Sl (102)-.4732

FCOMC
1_1iZ __

fo-IY8IlIpiftl 2101 W. .,...,., Sl (102) 5llI-307lI

FCDMC I_liZ 1I0OI '.-
~ GlryMllln 2101 W. .,...,., 5t. (102)~

~{ FCOMC I_liZ 1I0OI

GMtW_ 2101 W. !lInnIO 51. (102) 5llI-TMl

FCOMC i_liZ_
o...e~ 2101 W. DnnIo Sl (102) llClI-413O

FCDMC I-liZ ...---- 2I01W,~1ll

Fa:lMC 1-liZ IIClClI k

EIIk Nf'I:L 2101 W. llInIlgo Sl
FCDMC 1_1iZ~

~
!lBrTen F_ (W) 882-7910

IClIvol_ nooN_.F

5e. rr ::&:~/r, ~, how" ctI. $..l~Uf:
••~ '</1 ..... ,

~,,,..p 5"...7'rt'" ca-
I

[TCY .wFol\l "'*"' ......... ~N.1. s-. luIlI210 (410) ~325; (1ll2) ~-tIOll (-.I)

0I0MII A-a.e -1iZ~ .com

~
a-WOIIPj PftJIM;I e...- ns N. ,...... !uIlt 210 (410) 333-4321

OlnonAlllllCllllla "-*.1iZ 15020

~MndI .......... 2051 w..l .......... Sle. 100 (102) 335-15n-- "'-* liZ IIilR1

~ ~T-' PNjecI EntIIMer 2051 W.. ....-n, ~.100 (102) 335-1523
WoodP.... "'-*,1iZ _, ,-
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