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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.

This report is a revision of our preliminary report dated 7/5/88.

This report provides information for estimating the quantities of
cement and fly ash necessary to produce soil cement for embankment

prot~tion 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 ~sed 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.

October 10, 1988

Job No. 2l28J068
(A revision of
the report of
July 5, 1988)

3737 East Broadway Road
P.O. Box 21387
Phoenix, Arizona 85036
(602) 437-3737

WESTERN
TECHNOLOGIES
INC.

Dear Mr. Patel:

Re: Proposed Channelization of the
New River Between Olive Avenue
and Bethany Home Road
Maricopa County, Arizona
SOIL-CEMENT MIX PROPORTIONS

Attn: Mr. Ashok C. Patel
Senior Vice President

Coe and Van Loo
4550 North 12th street
phoenix, Arizona 85014-4291
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Coe and Van Loo
Ref. No. 2128J068

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

'\ three soils. A granular soil, non-plastic, with ten (10)

percent passing the No. 200 sieve was found to provide

superior 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 gravel or other debris, the cement content should be 2

percentage points greater than the minimum required by

standard tests. In addition, the soil selected should.

have a gravel component exceeding 20 percent."

-2-
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Coe and Van Loo
Ref. No. 2l28J068

3. The gradations of the New River samples show that the

1 1/2 ft 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 to provide 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:

-3-
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Coe and Van Loo
Ref. No. 2l28J068

1. Type F fly 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. MattI) xlOO

(Weight of Cem. MattI) + (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.

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

cylinders were tested for compressive strength at the

'\ age of seven days. All test cylinders were compacted
within forty and sixty minutes after water was mixed

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 cyl~nder lengths to

diameters (lid) 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 compressive strength versus

cementitious material content graph shown on attached

Figure 1.

-4-
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TEST RESULTS

CONCLUSIONS AND RECOMMENDATIONS

Figure I,' attached, shows the four mix design curves.

Percent Cementitious Material

by weight of Total Dry Mix
8.5 to 9.4

10.9 to 12.9

"
strength

750 psi

1000 psi

The Portland Cement Association's research pUblications 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.

The mix design curves indicate that variations within the required

aggregate gradation bands will produce the following range of

demands for cementitious material:

Table 1, attached, summarizes each design curve's aggregate

gradation, and the maximum density and optimum moisture of the

twelve strength specimen batches.

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

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

Road to north of Indian School Road.

Coe and Van Loo
Ref. No. 2l28J068
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Therefore, for estimating purposes, we recommend that 12 percent

be used for 750 psi mix and 16 percent be used for 1000 psi mix.

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

M. Kent Hamm, P.E.

-6-

Copies to: Addressee (5)
R. Bergquist (1)
D. Wakefield (1)

cc/2984C

Dal N. Wakefield, P.E.

Sincerely,

WESTERN TECHNOLOGIES INC.

Please call if you have any questions.

Coe and Van Loo
Ref. No. 2128J068

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:
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TABLE NO.1

PHYSICAL PROPERTIES OF SOIL-CEMENT COMBINATIONS

Coe and VanLoo
Ref. No. 2128J068

Moisture/Density per ASTM D558, Method B:

'".with 1% Cementitious Material:

132.0
8.5

132.0
8.3

132.2
8.7

100
80
65
58
55
49
33
26
22
17
15

Curve 4

131.6
8.2

131.1
8.7

130.7
9.0

100
85
61
54
51
43
26
23
17
10

6

Curve 3

130.6
9.0

129.7
8.7

129.5
9.5

100
95
83
74
70
62
41
32
27
19
16

Curve 2

130.0
8.8

128.5
9.6

-7- .

128.0
9.3

100
95
82
72
68
59
37
28
22
14

6

Curve 1

3/4"
1/2"

No. 4
8

10
16
30
40
50

100
200

Screen size

Maximum Dry Density, pef
optimum Moisture, %

Maximum Dry Density, pef
Optimum Moisture, %

Maximum Dry Density, pef
optimum Moisture, %

with 13% Cementitious Material:

with 10% Cementitious Material;

Aggregate Gradations (% Passing):
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New River
Channelization

7 Day Compressive Strength
vs.

Cementitious Content

JOB NO. 2128J068

FIGURE NO.1

@ Gradation Curve No. 1

@ Gradation Curve NO.2

&. Gradation Curve No. 3

~ Gradation Curve No.4

NOTE: Specimen cured 6 days in moist cabinet
then soaked in water for 24 hours.

7 10 13

TOTAL CEMENTITIOUS MATERIAL PERCENT BY WEIGHT OF TOTAL DRY MIX

EVIEWED @
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3737 ea~t Broadway Road
P.O B07; 21387
Phoenix, Arizona 85036
(602) 437·3737

WESTEAN
T~CHNOU)QI"

INC.

Evaluation of Landf1lls for
The New River project
Maricopa ,County flood Control District
Phoeni x ,lAr 1zona '

Ii
I,

I

:;
II
1

WTI understands that Coe & Van Loo is des 19ning the !!
rechannelizatlon of the N~W River':waterway. Areas Which Ii
may have or do contain landfills within the boundaries of! ,

the project must be defined and $ubsequently tested for t~e !

presence of hazardous or toxic waste prior, to !emoval.

PROJECT DESCRIPT1QN

Per our September 30, 1988, meeting with Maricopa county,

Western Technologies Inc. (WTI) is pleased to submit this'

proposal for providing Coe & Van Loo(CVL)wlth the!

landfi 11 environment.al en9ineerlng services to!'evaluate

suspected ~andfills identified during the geot.chnlcal !

phase for the New River Rechannelizatlon Project near west
I :

Phoenix, Arizona. i

INTROPUCTION

11.

1.

Attn: Mr. Ash C. Patel, P.E., R.L.S.
Senior v~ce-PreSldent,

I

ReI

Coe S. Van Loo
4550 North 12th ,Street
Phoenix, Arizona 85014-4291

',.
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Ir~. SCOPE Of SEBVIC~§

-2-

will

the
I

.1,.,,'

Ta~k 1: Records Review

landfills.

Depending on the waste characterization of t~e landfills,
I

based on 'test.ing and operational records, eValv.lltlons will
, ,

be made to see if the landfills contain haza~dous or .. . i
non-hazardous waste. The results of this eV~luatlon

i

establish the criteria for removal and/or closure of

More spec,i f i ell 11 y, we propose to perform t.he work as
follows: I I

I
I

'1

I

I·
WTI will prepare a hlsto~lcBl profile of! past and

i

present suspect landfill operations ~oca~ed within the
. - -! I

boundarlesof the New River rechannel1zatlon projec~.

This prof,lle will be based on our an~ly"ls ot
available literature, published repotts,:documents,

and 4 review of information found dU~in9;our

geot~chnlcal phase •
•~1

;)
Ii

In general, the objective of our st~dle8 Is to evaluate lthe
New River project for the eXlsteneeiof l11ndfllls that' l
contain ha~ardous or non-hazardo~s waste. Furthermore, ~lf

; ,r

such landfills are discovered, WTI will evaluate these ~or

the potential or existence of specttic contamination. ~!

part of our work scope, WTI will perform lnll,lal waste
characterization sludies on suspect areas to define the,
at@al extent of possible contamination.

Co. & Van Loo
Ref. No. 2179A346
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during,
, !(

! i

I,i

photo9~aphs of the
I ,

suspect landfill

-3-

On-Site aeconnal'sanee

I,

WTl W~ll perform an on-site r.conn8is~~nc~ of the
defin~d New River Corridor. The on-srte review will

consist ot walking the site area for visible signs of

il1e9~1 landfills. We will pay ,particular attention
i '

to: s~alns; solI ~lscoloration; dead or dying
vegetation; waste pilea; and other visible signs of

environmental concerns, relating to landfills.

Nuisance orders arising from these landfi,lll3 will
described. Utilizing the historical profile, W~1

attempt to locate llnd mark !usp~et. landfnl areas.

addition, we will interview selected indi,viduals who

are either owners, users and/or live adjacent to the;
, I

site and reeord the interviews. We will if,llso prepaJ;"8

a photographic 109 of site conditions and record ou~

ob8ervatlons. i
I I'
I

! I

Task 21

We wlll also study past aerial
sUbject area to further define

lace t ion are'UJ.

We will consult with appropriate federal, state,

county, municipal and private otficlals who may have

knowledge of the site conditions and 1.ndfill

operations. Review ofavallable maps, ch~rts,

geotechnical reports and records pert~lni~g to

geological and hydrological conditions will be made
I

e5tabli$h $uspect landfill locations not found

the geot.echnical phase. ,I
I

Cae 6. Van Loo
Rof. NO. Z178A3.6
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Co~ & Van Loo
Ref~ No. 21?BA346

Task 3' Subsurface Material Samplln9,

i I

I

I

: I

:I
: I.
i"; !

I
I

Upon identification or suspect landfill areas, WTt

wi 11 U3e a backhoe to obta in near sur;f ace and
subsurface samples. The ~UBpect landfills will be i

I I'

test~d by rield methods for the gene~ation of methane
and for the off~9as91n9 of volatile organic compoun~s

prior to any backhoe .xdavatlon~ We pro~ose to use:
steel pipe driven into the soils of the suspect area
and monitor soil gases with Organic Volatile

Analyzation (OVA) and HNU meters,' Several such

. mea~urement5 will be made at each slte vi~iled.
. . I

Subsurface samples will be obtained and ~omposited ~or

purposes of SerGenlnq for hazardous or toxic wasle,' A

Resource Conservation and Recovery Act (~CRA) Scree~

(e.g., GC/MS (Solvent Screen), E.P. TQxi¢ity (metal~),

Corrosivity (pH), Ignit.eability (flash P9int), and'

Reactivity (sulfides, cyanides)), will be used to

confl~m or deny the eharact~rlstlcs Of hazardous

waste. Basad on the res"lt~ Qt!t.he subsurface
! '

m8ter;lal sampling, reconunendations will be made to

. el th~r expand the sampl in9 grid, to evalu~.te the degriee
, .. I

and extent of contamination or to sample no furth8r.l
I

I I
NTI ~111 adhere to EPA reeonunended procedure~ and

,
protocols, All samples will be aceo~panied by
Chain-of-Custody Records, . i~ed down and transport.ed in

a closed container. ~ased on the result~ of near I:

surface malarial sampling, reconunendat,lons wil,1 be

made to sample subsurface materials to speeific depths

at different loeatlons. This will not be done unle9~
, i

approved by your representative. ;;

I'
I'



Coe & Van Loo
~ef. No. 217BA346
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I
i

pro ject:

I,
I'
"

made at the
,i

i

Equipment. deconlamination procedures will be observ,Gd
and necessary equipment will be, cleaned t>etween
sampllnq efforts to prevent cross-contam}nalion.

I
Sample analyses will take place at WTI'S! own certif~ed

laborat.ory. Sp8cifie analyt.ical methods cannot be ii
det.ermined until we have an indication of the type 9t

II
suspect materials present.. It '·ls anticipated that I~he

i
methods chosen will be in aeeordance with re9ulate~',
detection limits in order t.o charact.erize a sp8clfic,
suspect contaminant (e.g., RCRA screen, GC/MS solvent

I
screen, pH, flsshpolnt, E.P. Toxicity and Reactivit.y).

,. I,

An Executive Summary.

A "~ary of field observat.ions
s1 te.,

Upon completion of Tasks 1 t.hrough 4, WT~ will review

the work done to date, evaluate the dat.a) and perform
.. I

any necessary office engineering_ r~11owin9 t.he
completion of t.he office engineering,! we, will
summarize the result.s of our st.udies,and,will include,
but not nece,sarily be limit.ed to, the d;llowinql ;'

I

Task 5: Office En91neerlnq/Repor,t Preparation

!
Resu~ts of hist.orical recor~s review t

Results of subsurface material sampl1~9.

ResUlt.s of phone conversat.ions and aigummary of our
I • ,

reco<d reviews wit.h federal, Itale, county, utilities
"and municipalIties.

o

o

o

o

o
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Coe & Van L-:>o
Ref. No. 217eA~46

o Results of phone conversations and interviews with

selected owners/managers and other parties.
o Phol~9raphic evidence of site conditions with,

. .. .: I ,.
acco~panying photographic 10g9, wher~verIPo5S1ble.

o WTI's conclusions and,recommendations in61udlng need
. ,

for additional services, if deemed nece~sary.
I

o Recommendations for service, pertaining to closure
and/or remediation, if found necessa~y.

V. ADDITIONAL SERVICES fOB FOLLQ!-UE 6CIIVlIt~a

We can, if neces9ary, provide you with the following
I

serViCeSI!

o Prov~dlng quality control services during closure

~nd/.r remediation inclUding geotechnical, materiali
I

and analytic.l te,tin9· I

o Preparation and Imple~entation of closure and/or
remedial action plans.

o Preparation of environmental reguI$tory compliance
I

documents and prQgrams.

o Advice for negotiations with federal, state and

municipal regulatory agencies. I

o Conduct negotiations with regulatory age~cles on
behalf or CVt.

o Expert Witness testimony.

VI. ~SIlMATEP BUDGET

A. Task 1 - Field InveBt19atlon~ I . I

(Subsurface sampling, travel, backho$, Field
I ;!

Engineer, etc.) Estimated 14,0 hr•. a~ $60/hr. :1

and expenses (mileage, photographs, ijto.) -----$840~.OO

II
:1

-6-
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I '
I

Task 3 - Testing and Analysis

Estimated 5 Landfills,2 samples/land~ill;

at $450/ea. and expenses (sampling mater~als,
steel pipe, elc.) t $4,600.00

I

Task'! 4 - Office Engineering
I

(written report, review, clerical, etc.):

: Estl~ated 22.0 hrs. at S60/hr. ,and e~pen~es

(Report Reproduction, misc.) -------~---~-----$1,700.00
, ,
I

: i
I
!

$16,500.00
, '

i
----$1,8o,0.0o

I
I

j

, ', ,
i

, I

does not include client meetings,, '

other serv ices not, spec i fica 11 y i
I I:!

proposal. These charges would be
I I
I i
!

TOTAL

Task'2 - Records Research/Data Evalu.tlon
I :

Esti~ated 30 hrs. at$60/hr. and expenses
i

telephone consultation, or

stated in the body of this

additional if applicable.

The fee estimate

WTI estimates our fee will be on the order of $16,500.001 We
I,

will not exceed this fee without 'your prior approval. Actual

billings will be computed on a time and materials basis. I

j

additional

Western Technologies Inc. appreciates the opportunity to subrl1it this

proposal and looks forward to providing continuing; services o'n this

project. If this proposal meets with your approval, please have the
"acceptance block of this proposal signed'by an authorized ageln, t of

I I'
Coe & Van Loo as a basis of mutual understanding on the term~: and

I

conditions for this project and return one copy to WTI.
i

Coe & Van Loo
Ref. No. 2178A346
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Ref. No. 2178A346

I

Please csll uS,at. (602) 437-3737 if you h~ve any
I

additional information. Thank you for allowing

Inc. to serve you on this project.

I!, ,

questlqns or;need
Western Technologies

I
'I
I'

I.

Accepted ForI
I

Coe s.. Van Loo

Oat.e;

Title:

By I ____

Servlce~

-8-
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"

Indemnity Clause
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Project. Man8qer
Envirorunental Engineering Services

,Respectfully sUbmitt.ed,
WESTERN TECHNOLOGIES INC.
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INDEMNIIX

I Coe 6c Van LooInef. No. 21?BA346
I
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I Ii ;
ii Projects involving environmental hazards, hazardous wa~te and
!I hazardous materials addres. an exlstln9 problem and possibly an
'I f:!xisling liability; Western Technologies has nelther crested'I :1 lhe prOblem nor contribut.ed to it, and, therefo,:e, i it. Is
i unreasonable to ask or expect Western Technologles,to assume the

liabIlity thlt has been created. For this reason, is~andard

I
contracts and indemnification clauses are inappropriate. We

. will agree to be liable for our own acts, but reqUire the
"following Indemnity Clause as a part ot our contract l<tlth all
j: hazardous waste and materials project clients. i

1 :1 f '

I: ..
I' It is. understood and agreed that, by the terms of l;.hls
!I Agreement, the Client is engag1ng the services of West~rn

I ;i Technologies Inc. ·thereinafter WTl) on matters involvi.ng the
presence or potential presence ¢f hazardous chemicals,

il SUbstances, materials, or wastes, and H. 1s further un~er$tood

I,Ii:', and agreed that WTI 1s not assuming or undertaking any; or the
Client's obligations or obligations for the Client's benefit.

i: therefore, Client hereby covenants and a9ree$ to hold harmle~s,

il indemnify and defend WTI, its officers, Dlreetors, St.ockholders,

I :1 Employees and Agents, from and &galfist. any and all cla,lms,
:1 losses, damages, and liability, of Whatsoever kind or nature,
" whethe.r to persons, includlnn death, or property, and C,'oets,

1 '1'\· inclUding but not limited to" at..tor-ney's fees and costs of
defense, arising out of or in any way connected with the

,I
I presence, sudden or gradual dispersal, dlseharge, e,cape, or.

I i: release of cont.aminants of any kind whl<;:h shall 1nclud~, but. not
be 1iml ted to, smoke, vapors, !Joot, fumes, BC ids, al ka:l i 8, lox i c
chemicals, liqUids, or pollutants, into or upon land, the
atmo~phere, O~ any water course or body of water, arising out ofI or any way ~onnected with WTI's performanee of services under
this Agreement. Provided however the above indemnification
shall not operate to indemnify against. t.he negligent o,r willful

I acts, errors or omissions of WrI, its Officers, Directors,
stockholders, Employees, or Agents. However, wtI doeG hereby
indemnify and hold client harmless from all liability for

I damages, of Whatsoever kind and nature, Qccasioned bywTI's
negligent acts, errors or omissions in the performance or its
work under this agreemenl.-.

·f
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GENERAL CONDITIONS

5.mpl"
WT wIll discard all ~i1rN)le~ thIrty DO) days aher submIssion of our rel)Ort. Further storage Or transfer of sample,
.tlt.r Ih.1t time can be ma,de IJPon wrrtten reQueSt and at Client's expen~e, I. "

•
M"nnu 01 PAyment I
InvOtclHo are due and pavable upon r\?Ceipt and are delinquent thirty (301 days after dat~'of inVOice Work i" pr08""
..... ,11 be billed monthly ior portIons completed and upOn job completion for final balance If payments are not mad@
In rull prior 10 d~linque"cy. Cli~nt clSreeS to pay interest on the unpaid amount ilt the hi8hest allowable rate from
delintNenc\' date All phments received shall first be credited to payment of ,interest. and then to th' pnnCIPal
balance I I; Ii I i.

I " I' I
Ownt'nhip of Docu"',nt, ! i ' . .
~Jo~\ ~l it6tR~~1Ape'~Jrf~1U lalRI!ftlb?t~fb~~a'8'~~~wrrp~YTQfllf;~ibg~1 J~tb'Wl!\~4\,~f\t, ;\~, {~6(H~~,(~J, &\lItWf~J~~~e
All bortn~ loss. held data. freld notes, laboratory test (fat., calculations, estimates and other documents prepared bv
WT 5",,11 rem~1O the property of WT. 1 . J.' I'

In,urAnu
For VOl)" benefll, Wf maintain! the following insurAnce ll/'ld amQunts' Workman's Com~n5atio". ,tltutOrv limits;
Ceneral LIabIlity If\~urance, 5100.000/$300.000; al.anket Ext'!" Liability, $10.000,000, Automobile liabIlity,
SjIXHX,lO; PrQtf~HIOnall'abl"tv, $1.000,000 '

Limits of LiAbility I I'
WT ~halll,ot bl' hable tor loss. damage. i"jurv Qr harm oc;cuioned by or ari,inll from any acU by tht Client. the
CI,ent s c)ii,cers, empfo,eu. agents or subcontractors, Clie~t llret!$ th.t WT ~han not be liable for an\, of Client's
'f)sse~ damages Injutv. harm of claims, and coSt5, "a!rdless of oriain. and howftver ~aused. beyond the limIts "nd
amounts 01 the ,M5Ul'a"Ce set forth In 1,6 above,

litis·lion
I" Itw event 01 Ittl8:ltton betweefl the part.ies to thiS A8reeme"t, Wi $hal1 bt (tr'ltltled to allreasorlable costs incurred,
locludtr18 stat! lime, court com. attorney fees, and other related ~llptI"tSe5, If It is found to be the prevail,". party

Subpoenn . ' . I I
11)(> Clrerll IS responSIble. artl'r notification. for payment of ti",e and expet1Ses ruvltirjls from our rt!Quired response
10 \ubpoenas IHued III t,o"JUI1c;tlon with our work. CompensatIon WIll be ba'ed on $th~dulu in effect at the time the
svbpo~na I' ~fI!r\l~d I ." ~ \.I i
A"lln, i!'
"It!tlher Cltent nor WT may delegate. assllJn or transfer his d~tie~ or int,rest In thiS AlJreemc!nt withoutlthe .... rltten
(t)')S~I'( 01 the other party. , I

I I I

The foregOing proposal and the Gen@ral Condition, have been read and are hereby accepted. I
Ii,: I. :" I '

co\rpo\,,~ oR("~/I.ItX;=iO~····"·· ! ~~~---
i
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1 :;

1 ..

1 2

coe ~ Van Loo

2178A346
! I

1 U Worlcm.nship , . .. i
"\~w;>'n Tl"\'hMlu!l,t>.$ Ilk ;hif?rell'a1ter can~d WT) willl7trfortn Its ,.rvicts in accordant! wIth lI)(al ge,,@rally .•t-
~ ... r)t~(j ltI'l9'1'\~l!r,n~ l\nd tesMI pr4<ltC.S No other txpreued or tmplitd warrant"./jr rlfPtuentltlOn, /:lIther ,wr'Ut" or
or,)l,s made. mc:ludet:l Of. Intended 11'1 our proposals, contracts or reports.: .

Ulilitirs I.' ' i
,,\ hf'n lJ..r!0rt~1Ir'IlIIS , or~.. I;\'T w'" take all r~a50nable precautions to avoid dama,e or Inlury to 5ubtf.'rranean struc-
h.ire,> or ul,llt,es .(lit 1 agrees 10 hold IA· T harmless for any damases to such ,ubterranean structures br ut,lItlf!5
... hl<;h Mil not called to WT's attentIon and correetly shown on the plans furnished..' I
S.ftt,.
Work ,,-,II bp periormed only under ~c1ie conditIons. elrent may be charied for safety or s~curity mpasures reQuired
b... hazar?ous ,ob conditions . i ' ;:
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