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WESTERN 3737 East Broadway Road

TECHNOLOGIES P.O. Box 21387
Phoenix, Arizona 85036

- INC. ' (602) 437-3737
R M
Coe and Van Loo ’ October 10, 1988
4550 North 12th Street
Phoenix, Arizona 85014-4291
Attn: Mr. Ashok C. Patel
' Senior Vice President
Re: Proposed Channelization of the Job No. 2128J068
New River Between 0Qlive Avenue (A revision of
and Bethany Home Road ; the report of
Maricopa County, Arizona July 5, 1988)

SOIL-CEMENT MIX PROPORTIONS

- Dear Mr. Patel:

This report is a revision of our preliminary report dated 7/5/88.
This report provides information for estimating the gquantities of
cement and fly ash necessary to produce soil cement for embankment
protegtion and grade-control structures on the referenced

project. Four soil-cement mix designs have been performed, using
soils obtained from the geotechnical investigation test pits. The
soils used in the mix designs were proportioned and blended in the
laboratory on the basis of the gradations and plasticity indices
of the channel excavation soils. Soils with a Plasticity Index
higher than five (5) were not used in the mix design.

RECOMMENDED SOIL-CEMENT AGGREGATE GRADATIONS

The aggregates for soil-cement mixes were blended from the soil
samples obtained from the test pits within the zones of proposed

channel bottom excavation.
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The following gradation limits and plasticity index limit are
recommended to be specified for soil cement aggregate:

" Maximum plasticity index of five (5)

Sieve Size Percent Passing

1 1/2 inch 98 - 100
No. 4 60 - 80
No. 200 5 -« 15

The above gradation limits and plasticity index are considered
appropriate for the following reasons:

1. Review of Portland Cement Associations publication, Dam
Construction and Facing with Soil-Cement, by P.J. Nussbaum

and B.E. Colley. This research and development bulletin
evaluates cement content of soil-cement versus resistance
to abrasion by water-borne particles, permeability, and
strength, The paper compares the results of tests on

A three soils. A granular soil, non-plastic, with ten (10)
percent passing the No. 200 sieve was found to provide
sdperior erosion resistance with lower cement content, in
comparison to the other soils tested. The other soils

contained more material passing the No. 200 sieve and
less gravel retained on the No. 4 sieve.

2. The PCA bulletin concludes that, "When soil-cement is
used in areas exposed to rapid stream flow carrying sand
or dgravel or other debris, the cement content should be 2
percentage points greater than the minimum required by
standard tests. 1In addition, the soil selected should .
~have a gravel component exceeding 20 percent.”
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3. 'The gradations of the New River samples show that the
1 1/2" sieve is the largest screen size at which any of
the channel excavation soils can be scalped to provide
aggregate meeting the other gradation requirements. Most
of the channel excavation soils would have to be scalped
on a smaller screen size to meet these requirements.

4. The PCA bulletin shows that, for a given cement content,
soil-cement using granular soils with non-plastic, low
fines content has a higher angle of internal friction
under triaxial load testing, in comparison to soils with

more fines content.

MIX DESIGN AGGREGATE GRADATIONS

Four soil-cement mixes, each with different aggregate gradations,
were tested. The aggregate gradations for each of the four soil
cement mixes are shown on the attached Table 1. The blends were
adjusted toAprovide the following variations in gradation:

> Screen Size/Percent Passing
Mix Number 3/4 in. No., 4 No. 200

1 100 82 6

2 100 83 15

3 : 100 61 6

4 100 65 16

MIX DESIGN METHOD

The following procedures were used to mold the soil-cement test

specimens and to determine their compressive strengths:
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1. Type F f£ly ash was combined with Arizona Type II cement
by ratio of 17.5:82.5 (fly ash:cement). This
cementitious material was then blended with each of the
mix design aggregates. Separate blends were mixed with
each aggregate, using 7.0%, 10.0% and 13.0%,
respectively of cementious material. Percentage of
cementitious material was calculated by:

(Weight of Cem. Mat'l ) x 100
(Weight of Cem. Mat'l) + (Dry Weight of Aggregate)

2, The maximum density and optimum moisture content for
each blend of soil-cement was determined in accordance
with ASTM D558, Method B. All test compaction was
performed between forty and sixty minutes after water
was added to the blends.

Three compressive strength test cylinders were molded
at optimum moisture content from each blend, and all

cylinders were tested for compressive strength at the
N, age of seven days. All test cylinders were compacted
within forty and sixty minutes after water was mixed

w
.

into the blend. The specimens were molded, cured and
tested for strength in accordance with ASTM D1633,
Method A.

4. Strength correction factors, conforming to Section
6.7.2 of ASTM, C42, for ratios of cylinder lengths to
diameters (1/d) were applied to the test results. The
corrected strengths were used thereafter.

5. The average strength for each soil-cement blend was
calculated from the three strengths which had been
determined for each blend. These average strengths are
shown plotted for the 7-day compréssive strength versus
cementitious material content graph shown on attached

Figure 1.
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It may be of interest to note that, except for reporting optimum

' Road to north of Indian School Road.

Coe and Van LooO
Ref. No. 2128J068

moisture contents to the nearest 0.1%, all test methods used also
conform to the testing procedures required for determining of
cement content for soil-cement at the Agua Fria River from Buckeye

TEST RESULTS

Table 1, attached, summarizes each design curve's aggregate
gradation, and the maximum density and optimum moisture of the

twelve strength specimen batches.

Figure 1, attached, shows the four mix design curves.

CONCLUSIONS AND RECOMMENDATIONS

The mix design curves indicate that variations within the required
aggregate gradation bands will produce the following range of

demands for cementitious material:

N Percent Cementitious Material

Strength by Weight of Total Dry Mix
750 psi 8.5 to 9.4

1000 psi | 10.9 to 12.9

The Portland Cement Association's research publigations and common
practice call for adding two (2) percent cementitious material to
the above percentages. Western Technologies' experience on two
previous Agua Fria River Projects has been that approximately
another one (1) percent is necessary to offset production

variations in soil cement moisture content and the differences
between field conditions and a laboratory blending process.
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Therefore, for estimating pdprses, we recommend that 12 percent
be used for 750 psi mix and 16 percent be used for 1000 psi miXx.

We recommend that 133 pounds per cubic foot be used as the
compacted dry weight of soil cement for estimating purposes. The
dry weight of soil cement would be 1.7955 tons per cubic yard.

Twelve percent cementitious material is 9.9% cement and 2.1% fly

ash., Sixteen percent is 13.2% cement and 2.8% fly ash. Therefore:

Estimated Weight per Cubic Yard

Mix Strength Cement Fly Ash
750 . psi 0.1778 ton 0.0377 ton
1000 psi 0.2370 ton 0.0503 ton

Please call if you have any gquestions.

Sincerely,
WESTERN TECHNOLOGIES INC.

) 0\ess!onal (
* $‘\\F\CAIE \ 6&
g;) // 7661 , é\
KEHELD , ;
’%M,V/”JL e
QJN 5
Dal N. Wakefield, P.E. Reviewed : M. Kent Hamm,
cc/2984C

Copies to: Addressee (5)
: R. Berggquist (1)
D. Wakefield (1)
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TABLE NO. 1

PHYSICAL PROPERTIES OF SOIL-CEMENT COMBINATIONS

Aggregate Gradations (% Passing):

Screen Size Curve 1 Curve 2 Curve 3 Curve 4

3/4" 100 100 100 100
1/2" 95 95 85 80
‘No. 4 82 83 61 65
8 72 74 54 58

10 68 70 51 55

16 59 62 43 49

30 37 41 - 26 33

40 28 32 23 26

50 22 27 17 22

14 19 10 17

100
l 200 6 16 6 15

Moisture/Density per ASTM D558, Method B:

\\-
with 7% Cementitious Material:

Maximum Dry Density, pcf 128.0 129.5 131.
Optimum Moisture, % 9.3 . 9.5 8.

~N -
[
W
[\ 8}
.
o

‘With 10% Cementitious Material;

Maximum Dry Density, pcf 128.5 129.7 130.
Optimum Moisture, % 9.6 8.7 9.

O ~d
[
(8}
384
N

With 13% Cementitious Material:

Maximum Dry Density, pcf 130.0 © 130.6 131.6 132.0
_Optimum Moisture, % 8.8 9.0 8.2 8.3
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i : WESTERN 3737 East Broadway Road .

TECHNOLOG P.O. Box 21387 T |
.:g o IES Phoenix, Arlzona 85036 : C :|
: . (602) 437-3737 .

Coe & Van Loo - . october 4, 1988
4550 North 12th Street ; '
Phosnix, Arizona 85014~4291 !

Attn: Mr. Ash C. Patel, P.E., R.L,S, A b
Senior vi‘lce-President '

Re: Evaluation of Landfiils for
© The New River Project
Maricopa County Flood Control District
Phoeuix,[Arizona . Ref, No. 2178A346

I.  INTRORUCTION ‘ ] i

Per our September 30, 1988, meeting with'Maricbpa county,
Western Technologies Inc, (WII) is pleased to submlt this
proposal for providing Coe & van Loo (CVL) with the

landfill environmental englneering services to'evaluate
suspected landfxlls identified during the geotechnical )

l

phase for the New River Rechannelization Ptoject near west

. Phoenix, Arizona. ‘ | P

11.  PROJECT DESCRIPTION i GO
. ' Ii
A |
i
WTI understands that Coe & Van Loo is designing the !
rechannelization of the New River waterway. Areas whlch!
may have or do contain landfills within the boundaries otu |
- the project must be defined and subsaquently tested for tpe
pressnce of hazardous or toxic waste prioxr. to removal, i
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-

Depending on the waste characterization of the landfills,
based on testing and operational records, evaluatlons will
be made to see 1f the landfills contain hazardous or

- hon-hazardous waste, The results of this evaluatlon will

]

establish the criteria for removal and/or closure of the

landfxlls

SCOPE QF SERVICES

In general, the objective of our stédios is to evaluate |the
New River Project for the existence of landfills that
contain hazardous or non~hazardous waste.

1

/
!r
ii
i
f

|

i
Furthermore,’ifl

|
such landfills are discovered, WTI will evaluate these forf
the potential or existence of specific contamination.

part of our work scope, WTI will perform initial waste

Qs

i
i

characterization studies on suspect areas to define the

areal extent of possible contamination.

More specxfically, we propose to perform tho work as

follows:

Task 1:

WTI will prepare a historical profilé of past and
‘present suspect landfill operations locatod within the
boundaries of the New River rechannelization project
This profile will be based on our analyais of
available literature, published teports, documents,
and a review of information found durxng our
geotechnical phase,

1

i

Records Review

!
|
[

i
il
4
i
I

i
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|

| |

Coe & Van Loo : | : A
|

|

We will consult with appropriate federal, state,

county, municipal and private officlals who may have
knowledge of the site conditions and landfill '
operations. Review of avallable maps, charts, - v
geotechnical reports and records pertélniﬂg to '
geological and hydrological conditions will be made to
establish suspect landfill locatlons not found durin%

|

the geotechnical phase. : ' ] z
' y i

We will also study past aerial photographs of the
subject area to further define suspect landflll
loratxon areas, ¥

Task 2: On-Site Reconnaissance S

! WTI wfll perform an on-site reconnalssance of the

! ' defined New River Corrlidor. The on~slte review will
; ' f congist of walking the site area for visible signs of
} " illeqél landfills, We will pay . particular attention
; , to: stains, soil discoloration; dead or dying |
i , vegetation waste plles; and other visible signs of

i A environmental concerns relating to landfills,

| ‘ Nuisance orders arising from these landfills will be,
i described, Utilizing the historical profile, WII will
: attempt to locate and mark suspect landfill areas. In
addition, we will interview selected individuals who

are either owners, users and/or live adjq?ent to the!
site and record the interviews, We wiligalso prepare
a photographic log of site conditions and record our

i ' : ‘
) observations, - : f *
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l

Task 3: Subsurface Material Sampling

§ :
:
|

[

, 1, |
Upon'identification of suspect landfill areas, WTI i
|

i

will use a backhoe to obtain near surface and
subs%rface samples. The suspect landfxlls will be |
tested by flield methods for the goneration of methane
and for the off-gassing of volatile organic compounds
prior to any backhoe éxdavat&on. We propose to use.
steel pipe driven into the soils of the suspect ares
and monitor soil gases with Organic Volatile '
Analyzation (OVA) and HNU meters. Sevetal such

- measurements will be made at each site visited.

i ' Subsurface samples will be obtained and ?omposited for
purposes of screening for hazardous or toxic waste, A
Resource Conservation and Recovery Act (RCRA) Screen

- (e.g., GC/M3 (Seolvent Screen), E.P,. Toxxcxty (metalS),
Corrosivity (pH), Igniteability (flash pqxnt), and
Reactivity (sulfides, cyanides)), will be used to
confirm or deny the characteristics of hazardous
waste. Based on the results otéthe subsurface
material sampling, recommendatibns will be made to J

-elther expand the sampling grid to evaluate the deg;ee
and extent of contamination or to sample no turtherﬁ

‘ |

WTI ﬁill adhere to EPA recommended procedures and |
protocols, All samples will be accompanied by .
Chain-of-Custody Records, iced down and transported 1n
a closed container, Based on the results of near
surface material sampling, recommendations will be
made to sample subsurface materials to specif{c depths
at different locations, This will not be done unless

approved by your representative, : r y

- o
*‘— . !

N ]
| -
. 1
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{

!

Equipment decontamination procedures‘wili be observed
and necessary equipment will be cleaned between Lo

i ' sampllng efforts to prevent cross- contamination

| Task &: Testing & Analyses | o

: ’ |
! ! Sample analyses will take place at WTI' s'own certxfaed

laboratory. Specific¢c analytical methods ¢cannot be'
determined until we have an lndlcation of the type o:
suspect materials present., It 'is anticipated that the
methods chosen will be in accordance with regulated
detection 1imits in order to characterize a specific §
suspect contaminant (e.g., RCRA screen, GC/MS 801vePt %
screen, pH, flashpolnt, E.P, Toxicity and Reactivity),

v

Task 5: Office Engineering/Report Preparation ’; ,

the work done to date, evaluate the dataJ and perform

| any necessary office engineering, Following the i
: ' completion of the office engineerlnqA we will .

summarxze the results of our studies and will include,
but not necessarily be limited to, tho fbllowingc

1 ' '

- | ; I

An Executive Summary. } : : i
A summary of field observations made at the project
site, ;

o Results of historical records review,

Results of subsurface material sampling :

g Results of phone conversations and a: jsummary of our

; record roviews with federal, state, %ounxy, utilities
! ' and municipalities. |

l’ Upon completion of Tasks i1 through 4," WTI will review




0 Recommendationg for services pertaxnzng to closure

and/or remediation, if found necessary.

: Coe & Van Loo
l ' Ref. No, 2178A346
‘ 0 ‘Results of phone conversations and interviews with
l i selected owners/managers and other parties.
B! ! . i 1
i ) Photographic evidence of =ite conditions with, !
. . ' ] i
I ! accompanying photographic logs, wherévetipossible. !
ﬁ o WTI’'s conclusions and,recommendations including need
l ! for additional services, if deemed necessary |
|
|
i

| _ | g
i V. ADDITIONAL SERVICES FOR FOLLOW-UP ACTIVIIIES !

We can, If necessary, provide you with the following

. N 1
services: ? ‘

o Providing quality control services duriné closure
) and/or remediation including geotechnical, material,

and analytical testing. ' j | |

1 . ° Preparation and implementation of closﬁrq and/or
i o remedial action plans. .
o Preparation of environmental regulatory compllance

documents and programs. ‘

Advice for negotiations with federal, state and

municipal regulatory agencles, i )

e} Conduct negot;ations with regulatory agencies on f
behalf of CVL, _ ! | {
| o Expert witness testimony, : co :

| VI. ESTAMAIED BUDGET SRR E

' A. Task 1 ~ Fisld Investigations ; : | : 4
: (Subsurface sampling, travel, backhoe Field
Engineer, etc,) Estimated 140 hrs. at 960/hr. J .
and expenses (mileags, photographs, étc.) ----39840§,oo

I
j
|
i
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]
: . i : '
i

| Task " 2 - Records Research/Data Evaluation i

i : Estimated 30 hrs. at $60/hr. and expenses -———%$1, eoo 00

| | - 3

Task:3 - Testing and Analysis '

Estimated 5 Landfills 2 samples/landfill, |

at $450/ea. and expenses (sampling méter;als, | :

. steel pipe, etc,) —=wmrmrmmemmmm——— {———e ————— 54}600.00

f . o - "

Task ¢ - Office Engineering : : i . |
(written report, review, clerical, etc.).

. Estimated 22.0 hrs. at $60/hr.:and expenses

‘ o : (Report Reproduction, misc.) —=-==—= b e $1,700.00

[
'

!

2 o ' TOTAL | S $16,500.00
| | 0
'

. -
|

!

I

' . WTL estimates our fee will be on the order of $16,500.00! We

will not exceed this fee without‘YOur prior approval, A¢tual
billings will be computed on a time and materials basis.:

) . . 1
The fee estimate does not include cfient meetings, additional
% o . telephone consultation, or other :services notéspeciticayly é
i stated in the body of this proposal. These charges woulg b3
additional if applicable. i : ; - L |

l ‘ :
Western Technologies Inc., appreciates the opportunity to submit this
proposal and looks forward to providing continuing services on this
project. If this proposal meets with your approval, please have the
} acceptance block of this proposal signed by an: ‘authorized agﬁnt of

} Coe & Van Loo as a basis of mutual understanding on the terms and

conditions for this project and return one copy to WTI,

'
1

I
||
P
o
i

| N
i




i |
: i
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l Ref. No. 2178A346 . . o ' ?
! ! | | ! /
; ' :z
l Please call us at (602) 437~3737 if you have any questions or need
i
additional information, Thank you for allowing Western Technologies
I Inc. to serve you on this project. '1
' K ,‘ _ Bt
- | / !;
|  Respectfully submitted, N , |
l WESTERN TECHNOLOGIES INC, o Accepted For: |
L ’ o . Coe & Van Loo |
| F A Il | : =
T «'-C A ( AR *(:Qu_u, | P
: toe * \ ol ' By‘ :
i C T |
_ [ Titler _ ‘
Terry L. White b :
' Project Manager ' Date: |
| Environmental Engineering Services - . |
l | . S g
o _..-»-?— b ‘ i . . !
P 1"" ' | Ir t |
- ! Mohammad A, Latif, P,E, i ' .
l 3 " Managing Director f ! L
| Environmental Engineering Services | T
l v /Clp o :.’ x: ’I
| : ; i |
| Attachments: Indemnity Clause | P
' | : General Conditions Agreement ,@ i
| | e
i H 1 |
. |
i V l i
i o |
i i |
1 , :
|
il | |
l | T |
!I
i1 ‘ -8 L
| i ; :




13

L4

Coe & Van Loo v ‘ :
Ref, No. 2178A346 : ' : , ! |

| | - INREMNITX

| : |

! Projects involving environmental hazards, hazardous waste and

ihazardous materials address an existing problem and possibly an

jexisting liability. Western Technologies has neither crested

il the problem nor contributed to it, and, therefore,lit is ‘

i unreasonable to agsk or expect Western Technologies to assume the '

'1iability that has been created. For this reason, standard

contracts and indemnification clauses are inappropriate, We

i will agree to be liable for our own acts, but require the

, following Indemnity Clause as a part of our contract with all

I hazardous waste aud materials project clients. t !

! It i3 understood and agreed that, by the terms of this

;Agreement, the Client is. engaglng the services of Western

| Technologies Inc. [hereinafter WT1) on matters involving the

., presence or potential presence of hazardous chemicals,

| substances, materials, or wastes, and {t ls further understood

, and agreed that WTI is not assuming or undertaking any of the

. Client's obligations or obligations for the Client’'s benefit.

i Therefore, Client hereby covenants and agrees to hold harmless,

| indemnify and defend WTI, its officers, Directors, Stockholders,

i Employees and Agents, from and against any and all claims,
losges, damages, and liability, of whatsoever kind or nature,

whether to persons, including death, or property, and costs,
including but not limited to attorney’s fees and costs of

defense, arising out of or in any way connected with the

presence, sudden or gradual dispersal, discharge, escape, or

release of contaminants of any kind which shall include, but not

be limited to, smoke, vapors, socot, fumes, acids, alkalis, toxic

- chemicals, liquids, or pollutants, into or upon land, the ;

. atmosphere, or any water course or body of water, arising out of | I
- or any way connected with WTl's performance of services under i

this Agreement. Provided however the above indemnification i !

shall not operate to indemnify against the negligent or willftul |

. acts, errors or omissions of WrI, its Officers, Directors, }
Stockholders, Employees, or Agents, However, WII does hereby ;
indemnify and hold client harmless from all liability for |

damages, of whatsosver kind and nature, occasioned by WTI’s 1

' negligent acts, errors or omissions in the performance of its l
work under this agreement, : . , i

-9

-
L
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14
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* $300.000: Protessionat {iability, $1.000,000. :

14

110

_amounts of the insurance set forthin 1,6 above, :

: : : '
. ! . .
. ; . ! :
; Co i l
i . L
. : : ;
i J ;
: i : '
4y . 3 ’

1
|
i
|
1
2

GENERAL CONDITIONS

Prolj'ect- Coe & Van oo
Ref No. 2178A346 |
: [ : |

Workmanship ' ‘ P . . Gl e i

Westarn Technologies lic heremnafter called WT) will perform its services in accordance with local generally ac-
cepted engineering and tasting pracuices No other expressad or implied warranty or riptesenmnon, either ]wnmn or
oral 15 made . included or intended 1 our proposals, contracts or reports. ; ‘

Utilities . ' I ' [

W hen pertormming s work. WT will take all reasonable precautions to avoid damage or njury to subterranean struc-

tures or utihties Chent agrees to hold WT harmless for any damages to such subterranean structures or utihties

which are not called to WT's attention and correctly shown on the plans turnished.
. \ . !

Safety ’ !

“Work will be periormed only under safe conditions. Client may be charged for safety or security measures required

by hazardous job conditions : I |
| !

Samples S ‘

WT will discard all samples thirty (30) days after submission of our report. Further storage or transter of samples

atter that ime can be made upon written request and at Client’s expense. b :

) ’
Manner of Payment : i !
invorces are due and pavable upon receipt and are delinquent thirty (30) days after date of invoice Work in progress
will be billed monthly for portions completed and upon job completion for final balance. If payments are not made
i tull prior to delinquency, Client agrees to pay interest on the unpaid amount at the highest allowable rate from
delinquency date All payments received shall first be credited to payment of interest. and then to tht‘i principal

valance | | ;

i

‘ | o .
Ownership of Documenty i | |

VH TP BB U iRt g i SR IR IV R ERL o 0RO i DDA LT, il sisirabie

All boring logs, held data, freld notes, laboratory test data, calculations, estimates and other documents prepared by
wWT shall remain the property of WT. \ ! : ' : i

Insurance : :

For your benefit,. WT maintains the following insurance and amounts: Workman's Compensation, statutory himits;
Ceneral Luabidity Insurance, $100,000/$300.000; Blanket Excess Liability, $10.000,000, Automobile Liabihty,
i ! | 5
Limits of Liability : ; | i !

WT shall not be hiable tor loss, damage, injury or harm occasioned by or arising from any acts by the Client, the
Client § officers, emplovees, agents or subcontractors, Client agrees that WT shall not be liable for any ot Client’s
losses damages. injury. harm of claims. and costs, regardless of origin, and however taused. beyond the limits and

j
. . ;
i . 1 |

.

Litigation ' ' : ' . ‘

In the event ot litigation between the parties to this Agreement, WT shall be entitled to all reasonable costs incurred,

including statt time, court costs, attorney fees, and other related expenses, «f 1t is found to be the prevailing party
‘ . ! :

Subpoenas : ' I ¥

The Chient 15 responsible, atter notification, for payment of time and expenses resylting fram our required response
to subpoenas 1ssued in Lonjunction with our work. Compensation will be based on schedules in effect at the time the
subpoena 1s served ; ‘ 4 ! :

Assigns i !

Nerther Chent nor WT may delagate, assign or transfer his duties or interest 1n this Agreement without(the written
consent of the other party. :

L . ‘

L ; I !

The foregoing proposal and the General Conditions have been read and are hereby accepted. - |
\ : \ ,

i
i

- COMPANY ORCAMZATION 7 ,

‘ ; S : |
e ' SICNTILRE -OFFICER PARTNER OROWAER) DUE |
’ . i i

i . [ i

i
1 1
! t
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