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During construction, Velsicol was
required to maintain a strict field testing program to
assure the completed containment walls met stipulated
specifications. This report describes the installation of
the containment walls and presents the implemented quality

control/quality assurance program and derived field testing

data.
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2.0 QUALITY ASSURANCE AND CONTROL PROGRAM

2.1 SCOPE

The specifications dealing with

quality control/quality assurance (QA/QC) testing for

- containment wall ¢onstruction are outlined in Sections
6, 7, and 8 of the Technical Appendix to the Consent
Judgement, and in Section Ps.7 of the Construction
Contract Specifications approved by MDNR for the
project. These specifications are presented in
Appendix A. Certain of the requirements were completed
prior to wall construction and documentation has been

presented in two reports entitled:

1) "Upgradient Containment Wall - Chemical Analyses of
Soil Samples - St. Louis, Michigan",

Conestoga-Rovers & Associates Limited, July, 1982.

2) "Permeability and Durability Testing of
Soil/Bentonite Backfill Mix -~ St. Louis, Michigan",
Conestoga-Rovers & Associates Limited, January

1983.

Both reports were submitted to and

approved by EPA and MDNR prior to commencement of

containment wall construction.
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The QA/QC program implemented

during construction can be subdivided into three major

divisions which are:
i) Construction parameters
ii) Composition parameters

iii) Permeability testing

Each of the divisions are

discussed in the following sections.

CONSTRUCTION PARAMETERS

This portion of QA/QC program
including required frequency of testing was as

follows:

i) Marsh Funnel Viscosity Testing
a) Bentonite Slurry - 4 tests/8 hours in slurry
pond or at mixer
- 4 tests/8 hours in trench
ii) Unit Weight Testing
a) Slurry - 1 test/hour in trench

b) Backfill - 1 test/hour

iii) Slump Cone
a) Backfill - 1 test/25 cubic yards of backfill
mix

4
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In addition, the sand content of
siurry samples was determined whenever the unit weight

of slurry increased significantly.

COMPOSITION PARAMETERS

This portion of the QA/QC program

including frequency of testing was as follows:

i) Filtrate Loss

a) Slurry - 2 tests/8 hours from trench

ii) Methylene Blue Test

a) Backfill - 4 tests/8 hours on backfill mix

iii) Gradation

a) Backfill - 4 tests/8 hours

In addition, the pH of the slurry

was monitored during slurry wall construction.

ON-SITE-  LABORATORY

Velsicol installed and maintained

an on-site laboratory in order to conduct the QA/QC
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2.5

2.6

program described in Sections 2.2 and 2.3. The
laboratory was situated in the decontamination zone
south of the Health and Hygiene trailer at the
northeast corner of the site. Figure 2 illustrates the
location of the laboratory. Following completion of
containment wall construction, the laboratory was

decontaminated and removed from site.

PERMEABILITY TESTING

Shelby tube samples were collected
from the installed containment wall and subjected to
triaxial permeability testing in accordance with ASTM
D-2850. Testing was performed on samples collected
from the wall 7 to 10 days after wall installation.
Sampling stations were located along the alignment of

the completed wall at intervals of 500 feet.

QUALITY CONTROL PROGRAMS BY CONTRACTOR AND MDNR

The slurry wall contractor
conducted his own QA/QC program for the initial period
of wall installation. Contractor QA/QC data collected

for the period June 10 to June 24 is included as
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Appendix B.' Subsequent to June 24 the contractor
deleted his QA/QC program and accepted QA/QC data

generated by Velsicol.

The MDNR also performed quality
control testing at intermittent periods throughout
construction. Samples for composition testing were
collected, but not analyzed, as the MDNR failed to

mobilize a field laboratory for this project.
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3.0 CONTAINMENT WALL INSTALLATION

CLAY WORKING PLATFORM

A clay working platform was
specified to overlie the perimeter containment wall.
Details of the working platform are illustrated in
Figures 3 and 4. Clay used to construct the platform
was to be compacted to a minimum density of 98%
Modified Proctor at a moisture content of -1% to +3% of
optimum. A nuclear magnetic densometer was used to
confirm densities of the constructed platform.
Installation of the containment wall did not begin
until the platform had reached the specified degree of
compaction. A total of 113 tests were performed.
Results for the quality control testing of the working
platform are contained in Appendix C. Figure 5 depicts
the testing locations. Most stations were sampled more
than one time at varying elevations within the working

platform.

Clay runoff control berms were
also constructed along the perimeter of the plant site
and were subject to compaction testing. The berms were
constructed using clay from the project borrow pit
compacted in 12-inch lifts to a minimum density of 90%
Standard Proctor. Testing data for the perimeter berms

are also contained in Appendix C.
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3.2

3.3

CONTAINMENT WALL ALIGNMENT AND DIMENSIONS

All containment walls were
constructed to a nominal 24-inch width. The site
perimeter wall was specified to be keyed a nominal
depth of 36 inches into the underlying clay till.
Final depths of the perimeter wall ranged from 8.5 feet
to 27 feet, with an average depth of approximately 15
feet. Verification of key and total wall depth was
conducted jointly by CRA and MDNR staff at 20 to 25
foot intervals along the alignment of the wall.
Appendix D presents the field log documenting the key
and wall depths.

BENTONITE SLURRY COMPONENTS

3.3.1 Bentonite

The bentonite used on the project
was Slurry Gel #1125 manufactured by
International Minerals and Chemical Corporation.
All shipments of bentonite were documented with
written Certifications of Compliance. Copies of

these certificates are presented in Appendix E.

In addition, CRA collected four

representative samples of bentonite for analysis
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3.3.2

by Michigan Testing Engineers of Detroit,
Michigan. Samples were tested using API
Standard API-RB-13A., All samples were found to
comply with the stipulated specifications. Test
reports for the four samples are contained in

Appendix F.

Water

Water used in the mixing of the
bentonite slurry was required to meet the

following specification:

a) apH > 7.0

b) Calcium concentration < 500 ppm

¢) oil, organics, acids, alkali, soluble salts
or other deleterous substance concentration

<50 ppm each

Water for slurry mixing was
obtained from the City of St. Louis potable
water system, from a hydrant located at the
intersection of Watson St. and Center St.
Limited testing of the water was conducted by
Environmental Laboratory Specialists Ltd.,

Owosso, Michigan, and met project

10
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specifications. Analytical data are contained

in Appendix G.

SLURRY MIXING

The Contract Specifications
stipulated the use of a continuous venturi type mixer
that would mix dry bentonite and water and then pump
the mixed slurry to holding ponds for final hydration
of the bentonite. The containment wall contractor,
prior to initiating wall construction, proposed to use
a lightening or cyclone mixer and pump mixed slurry
directly to the containment wall trench, thus
eliminating the use of hydration ponds. CRA approved
the mixing modification on May 23, 1983 contingent upon
the availability of an adequate water supply and the
acceptable performance of the mixer during the
installment of the temporary containment wall which
would be constructed first. The cyclone mixer
performed satisfactorily during initial wall
construction and was approved for use for all site

containment wall construction.

1
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3.5

SLURRY TESTING

The slurry was tested both at the
mixer and following delivery to the trench. Parameters
monitored were apparent viscosity, unit weight, sand

content, filtrate loss, and pH.

Prior to installation of the
containment wall, initial tests were run in the field
on prepared slurry samples. Test results indicated
that it would be extremely difficult to meet the
original contract specifications of an apparent
viscosity of 40 seconds Marsh, a unit weight of greater
than 67 pounds per cubic foot (pcf), a filtrate loss of
less than 15 cc in 30 minutes, and still maintain a
workable slurry. CRA, following consultation with
MDNR, approved the contractor's request for a
modification to the specification for the following
parameter values.

i) Apparent viscosity: 40 to 45 seconds Marsh
ii) Unit Weight: greater than 64 pcf

iii) Filtrate loss: less than 25 cc in 30 minutes

The approval for the specification
change was contingent upon field observations
indicating that the specifications as revised produced

a good workable slurry.

12
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The contractor also regquested that
the specified sand content (not greater than 15
percent) for the slurry be increased. This request was

not approved by CRA.

Quality control test data for all

slurry construction is contained in Appendix H.

BACKFILL CONSTRUCTION

Pfe-construction testing along the
alignment of the site perimeter containment wall had
indicated that some areas of site soils were unsuitable
for use as wall backfill. Material for backfill for
these areas would be obtained from the Project borrow
pit. During installation, imported backfill was used
exclusively in all of the downgradient portion of the
containment wall and between stations 9+10 and 10+70
for the upgradient portion of the containment wall.
Imported f£fill was mixed with native soils to produce a
more satisfactory backfill between stations 0+00 and
9+10 on the upgradient wall portion. Figure 6
illustrates the portions of the site perimeter

containment wall constructed with imported backfill.

13
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Mixing of the backfill was
accomplished with a tracked dozer following sluicing of
the backfill material with slurry pumped from the
mixer. Periodically, dry bentonite was added to the
backfill by front-end loader, either to reduce slump or
to ensure the backfill bentonite content met the
specified three per cent dry weight requirement. The
practice of adding dry bentonite was eliminated in
mid-July as part of additional dust reduction and

control measures implemented by the contractor.

BACKFILL TESTING

Testing was performed on samples
of mixed backfill prior to placement into the trench.
Testing parameters included unit weight, slump,

gradation, and bentonite content.

Specified parameter limits were as

follows:

Unit weight: no less than 15 pcf greater than
unit weight of slurry

Slump: 2 inches to 6 inches

Gradation: greater than 25 percent fines (ie.

greater than 25 percent passing
#200 sieve)

Bentonite Content: 3 percent by dry weight

14
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Determination of unit weight was
conducted using a mud balance. Slump was determined by
the slump cone method in accordance with ASTM C

143-78.

Gradation testing was originally
specified to be performed on a 200 gram sample in the
following manner:

i) dessicate sample

ii) weigh sample

iii) pass through #200 sieve
iv) redessicate sample

v) reweigh sample

Prior to commencement of
construction, field testing indicated that the
specified protocol was time consuming to the point that
it would be difficult to complete the required
frequency of testing in an efficient manner. The
method also produced relatively large variances in
duplicate tests. After consultation with the MDNR, CRA
revised the testing protocol to a wash-sieve analysis
whereby the sample was dried, weighed, washed with
clean water through a #200 sieve and then redried and

reweighed.

15
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Bentonite content was to be
determined using the Methylene Blue test referenced as
API-RP-13B, 1978. During preconstruction quality
control testing, CRA determined that the Methylene Blue
test gave apparent bentonite contents of 3.5 to 6
percent by dry weight for premixed site soil/bentonite
mixtures actually containing approximately 3 percent
bentonite by dry weight. This discrepancy was due to
the cation exchange capability of natural clays present
in the native site soils. On this basis, quality
control testing was performed in order to maintain the
bentonite content as determined by the Methylene Blue
test in the range of 3.5 to 6 percent by wet weight.
Wet weight determination was performed as the results
were conservative and would underestimate the bentonite

content,.

Quality control data for all

backfill construction are contained in Appendix I.

CONTAINMENT WALL CAP

The clay for the containment wall

cap was imported from the project borrow pit and
compacted to a minimum density of 90% Modified Proctor.

Capping of the containment wall was done in conjunction

16
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with the grading and capping of the remainder of the

site.

PERMEABILITY TESTING

Triaxial permeability testing, in
accordance with ASTM D-2850, was performed on samples
extracted from the installed containment walls.
Samples were collected in 2-foot long Shelby tubes at

intervals of 500 linear feet along the alignment of the

- —etreprntl

containment wall 7 to 10 days after each section of
wall had been completed. Figure 7 details the sample
locations. Two samples were collected from the oil
contamination area temporary containment wall and 14
and 10 samples from the upgradient and downgradient
portion of the site perimeter containment wall,

respectively., Test data are detailed in Appendix J.

The sample collected at Station
5400 (UGW-106) yielded a permeability of 1.2 x 10-7
cm/sec, marginally greater than the specified
permeability of 1.0 x 10-7 cm/sec. An examination
of the sample indicated the presence of a thin sand
lense within it, Additional samples were collected
immediately to each side of the original sample, and

permeability testing indicated compliance with

specifications,

17
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Resampling was also conducted at
Station 37+46 (DGW-114) where examination of the sample
revealed virgin soil present in the tip of the Shelby
tube. Two additional samples were collected, at
Stations 37+46 and 37+48. Examination of the Shelby
tube samples did not confirm the presence of a soil

lense.

REPAIR TO SECTION OF UPGRADIENT WALL

During the construction of the
upgradient portion of the site perimeter containment
wall, a failure of the trench wall occurred betweeen
Stations 26+40 to 25+80. Figure 8 depicts the location
of the trench wall failure. The failure of the slurry
to support the trench walls is attributed to a
temporary low level of slurry within the trench and
excessive activity by construction equipment within the

immediate vicinity.

This portion of the site perimeter
containment wall was retrenched on August 31, 1983 and
retested., Two samples were collected at Stations 26+20
and 26+00. Testing indicated permeabilities of 1less
than 1 x 10 =7 cm/sec and the wall was considered

completed at this time.

18



e

B el Bms——

LEGEND |‘\‘

Ssmmsmamsm  JPGRADIENT A\
CONTAINMENT WALL 3

DOWNGRADIENT L\

CONTAINMENT WALL |‘
~—x————x— FENCELINE ON )
PROPERTY BOUNDARY ‘\
3
"""l"“ LOCATION OF UPGRADIENT 1
WALL RECONSTRUCTION Y

figure 8

LOCATION OF UPGRADIENT
| N— WALL RECONSTRUCTION
CRA St Louris Plant Site

1218-268-22/03/84



et Digtandhah [ e )

(RN

- a——

4.0 CONCLUSIONS

(1)

(ii)

(iii)

It is concluded that:

In accordance with the provision of the Consent
Judgement, Velsicol completed construction of a
soil/bentonite containment wall around the perimeter

of its former St. Louis, Michigan, plant site.

A guality control/quality assurance program was
conducted throughout the containment wall
construction to assure compliance with
specifications. 1In general, quality control/quality
assurance was performed as stipulated by the Consent
Judgement. In éertain instances, minor variations to
protocol or specified testing limits were implemented
with MDNR approval to accommodate specific site

conditions.

Data produced by the gquality control/quality
assurance program confirm that the containment walls
were constructed to the physical and performance
specifications stipulated by the Consent Judgement

and the Construction Specifications.

19
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All of Which is Respectfully Submitted

CONESTOGA-ROVERS & ASSOCIATES LIMITED

Richard G. sShepherd, P. Eng.

pon Robinson

20
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SECTIONS 6,7,8 AND EXHIBIT D OF CONSENT JUDGMENT;

SECTION Ps.7 FROM CONTRACT SPECIFICATIONS
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CONTAINMENT WALLS

Velsicol shall submit, for review and subject to approval by
EPA and Michigan, plans, specifications and methods and
techniques of emplacement for continuous containment walls
along the entire boundary of the main Plant Site to control
the infiltration of groundwater through, and abate the
further migration of contaminants from, the main Plant Site.
The containment walls shall bYe constructed within Velsicol
property lines of the main Plant Site, as shown in attached
Pigures 1 and 2. Upon approval Velsicol shall construct and
install said containment walls in accordance with such plans,
specifications and methods and techniques of emplacement.
Such plans and specifications shall include but not be
limited to the provisions detailed in Exhibit D, Containment
Wall Specifications. The containment walls shall be
constructed to a minimum thickness of twenty-one (21) inches
(nominal 24 inches) of suitable bentonite soil mixture, or
equivalent, achieving a permeability of 1 x 10~7 cm/sec,

or less, and shall be keyed a minimum of thirty (30) inches
(nominal 36 inches) into the underlying till layer. 1If sand
lenses having a minimum thickness of 4 inches are found along
the containment wall route, the wall shall be keyed to a
minimum of thirty (30) inches (nominal 36 inches) into the
underlying till layer beneath such sand lenses. Soils

~ excavated along the containment wall route shall be visually

examined by the supervising Engineer in consultation with
representatives of EPA or Michigan and, if determined to be
unsuitable for slurry wall construction, shall be removed for
disposal upon the plant site within the containment walls.

The plans and specifications which Velsicol is required to
develop pursuant to Paragraph 6, above, shall include
provisions for pre-construction borings and core samplings
(or backhoce excavation and sampling), chemical testing along
the line of the upgradient wall, and construction quality
control and field testing methods. Such activities shall be
designed to locate sand lenses, to locate contaminated soils
on the line of the upgradient wall, and to assure proper

. design and construction of the containment walls. Chemical

testing of soil for BB, PBB, total DDT and Tris shall be
conducted along the line of the upgradient wall at one
hundred and fifty (150) foot intervals at depths below one
(1) foot, using the protocols defined in Exhibit C,
Analytical Protocols for BBB, DDT, PBB and Tris. The top of
the till and consistency of the till to a depth of thirty-six
(36) inches shall be defined by bore hole testing with visual
definition and logging of the spoon sampling (or backhoe
excavation with visual definition and logging of the open
excavation) at 150 foot centers along the line of containment
wall construction.
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Velsicol shall excavate that soil lying between the
containment wall and adjacent roadways owned by the City of
St. Louis (Watson Street, Center Avenue, Washington Avenue
and North Avenue) to a one (1) foot depth and shall dispose
of such soils upon the plant site within the containment
walls., Soil below such one (1) foot depth lying between the
containment wall and adjacent roadways owned by the City of
St. Louis, shown on Figure E-1 to Exhibit E, Storm Sewer
System, which is assumed to contain significant levels of
chemical contamination (as determined by EPA, Michigan and
Velsicol following chemical testing along the line of the
upgradient containment wall), shall be excavated and disposed
of by Velsicol upon the plant site within the containment
walls. The maximum depth of excavation shall be to the top
of the water table.

In the area where private property abutts the main Plant
Site, Velsicol shall, if granted permission by the owner of
such property, excavate that soil lying within the drainage
area of the storm sewer on the private property on Watscon
Street, and that soil lying within the limit of fifty (50)
feet ocutside the Plant Site on the private property adjacent
to the northeast corner of the main Plant Site, as shown on
Figure E-2, Exhibit E, Storm Sewer System, to a depth of one
(1) foot and shall dispose of such soil upon the plant site
within the containment walls. Soil below such cne (1) foot
depth lying between the containment wall and both the limit
of drainage of the storm sewer and the limit of fifty (50)
feet cutside the main Plant Site, as shown on Figure E-2 to
Exhibit E, Storm Sewer System, which is assumed to contain
significant levels of chemical contamination (as described by
EPA, Michigan and Velsicol following chemical testing along
the line of the upgradient containment wall) shall be
excavated by Velsicol, if it is granted permission by the
Owner of such property, and disposed of by Velsicol, within
the containment walls. The maximum depth of excavation shall
be to the top of the water table.

All such excavated areas shall be backfilled with imported
£ill, and where appropriate, with topsoil, and shall be
seeded or sodded.

The following testing procedures shall be utilized to
determine the adequacy of the containment wall material with
respect to durability and permeability both during and
subsequent to installation, and _to ensure that proper mixture
ratios, blending and injection rates are maintained during
containment wall installation:

a) Durability Testing

The testing procedure to deterimine the durability of the
containment wall material to maintain a permeability of
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1 x 107 cm/sec, or less, as well as predict the
expected in situ life of the containment wall shall be as
follows:

. 1 )

2)

3)

4)

S)

6)

Prepare four permeameter specimens: two by mixing the
selected grade of bentonite at the design mix ratio
with native material obtained from borings taken
along the line of the containment wall, and two by
mixing the selected grade of bentonite with the
imported fill.

Prepare permeameter specimens of 1) by dehydrating
with water for 13 days.

Prepare duplicate permeameter specimen of 1) without
prehydration with water as per 2).

Under the falling head permeability test, set up in
accorance with ASTM D 2434, add groundwater from the
main Plant Site to the permeameter specimens of 1),
2), and 3) and monitor the permeability for 90 days.
Analysis of the data shall be carried ocut as ocutlined
in the reference text "Laboratory Soils Testing”,
Department of Army Engineering Manual

EM-1110-2-1906.

Native material from the route of the containment
wall, where native material is to be used in
containment wall construction, shall be obtained from
two bore hole locations jointly agreed to by Velsicol
and EPA/Michigan. 1Imported f£fill material from the
imported fill site location for use in containment
wall construction shall be obtained from two bore
hole locations jointly agreed to by Velsicol and
EPA/Michigan. At each location at the main Plant
Site, continuous split spoon samples shall be taken
from the surface to a point three feet below the top
of the clay till. At each location at the imported
£ill site continuous split spoon samples shall be
taken through the depth of the soil deposit to be
used. The material contained with each continuous
sample shall be thoroughly blended prior to the
addition of bentonite.

Plant site groundwater shall be collected from
existing on-site wells. The groundwater to be used
in this testing procedure shall be approved by
EPA/Michigan prior to initiation of the test.

Permeability Testing

The testing procedure to determine the permeability of
the design mix for the containment wall backfill shall be
as follows:
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1)

2)

3)

4)

From four locations agreed to by Velsicol and
EPA/Michigan, along the route of the containment wall
continuous samples of native material shall be
obtained. In addition, imported £ill samples shall
be obtained from four locatiocns at the imported £fill
site., The so0il samples shall be continuous from the
ground surface to a point three (3) feet below the
top of the clay till at the main Plant Site, and from
the surface through the depth of the soil deposit to
be used at the imported £fill site.

Each contznuous sample shall be thoroughly blended
prior to addition of bentonite. A grain size
analysis shall be performed on each blended sample in
accordance with ASTM D 422-63 as reapproved in 1972.

Bentonite shall be blended with each sample at the
specified design ratio.

One triaxial consolidation test, set up in accordance
with ASTM D 2580 with samples saturated, shall be
performed on a portion of each sample to determine
permeability. Calculations of test results shall be
carried out as outlined in the reference text
"lLaboratory Scoils Testing®, Department of Army
Engineering Manual EM-1110-2~-1906.

Construction Testing

1)

2)

3)

4)

From each 500 lineal feet of installed containment
wall, a triaxial consolidation test to determine
permeability, set up in accordance with ASTM D 2850
with samples saturated, shall be performed. Well
corings for testing purposes shall be collected
within seven to ten days of backfill placement.
Calculations of test results shall be as specified in
subparagraph 8.b.4, above.

Slump cone tests, carried out in accordance with
AP1-RP-13B, shall be performed during construction at
the rate of cne test for each twenty-five (25) cubic
yards of backfill mix.

Gradation tests for determination of plastic fines
contents (passing the 3200 sieve) shall be performed
at the rate of four (4) tests per eight (8) hour
shift,

A Methylene Blue Test, carried out in accordance with
API-RP-13B, shall be performed four (4) times each
eight (8) hour shift on backfill mixture samples
selected at the same time as the gradation test.
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5) Slurry samples which shall be pumped from the bottom
of the trench, and backfill samples from mix being
added to the trench, shall be tested for unit weight,
in accordance with API-RP-13B, at least once each
hour of the working shift.

Post Construction Testing

Following installation, falling head laboratory testing,
set up in accordance with ASTM D 2434, on a single
collected sample of the installed containment wall shall
be done every three (3) months for thirty-six (36) months
to evaluate maintenance of a permeability of

1 x 1077 cm/sec., or less. Analysis of the data

shall be carried out as specified in subparagraph 8.a.4,
above.
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Containment Wall Specifications

The plans and specifications for construction of continuous con-

tainment walls, sudmitted by Velsicol for approval, shall include,

1.

. put not be limited to, the following specifications:

The trenching equipment shall be continucusly controlled
and monitored to assure plumbness of the containment wall
in the §ertical plane.

The volume of slurry material will be gréat enough to
maintain a trench ievel a minimum depth of three (3)

feet above the groundwater level.

A level clay soll working platform shall be constructed
at least 6 feet wide about the centerline of the con-
taihment wall for stable support; mobllity of equipmens,
stability of the containment wall, to assure plumbness

of the containmenf wall in tﬁe vertical plane, and as a
meﬁns_or keying the cover to the containment wall. The
working cap will not be less than two {2) feet in
thickness;- .

The slurry mix.shall have viscosity of not less than

40 sec. Marsh. .

Prior to placement of the backfill material the trench
shall be profiled dy passing the digzging tool horizontally
and vertically over the full depth and length of the
excavated bottom of the trench. Sediment that accumu-
lates 1n the bottom of the trench shall be removed with
excavating equipment or with an air 14ift pump.

During construction, at each 25 feet of trench 1nstallation,
representatives from Velsicol and EPA/Michigah.shéli'

witness the native matarial excavated from the base of
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8.

10.

11,

i2.

13.

14.

the ccatzinment wall treach and shall each sizn a log
certifying that the wall has been focunded in the
. underlying clgyey t1ll.
The slurry shall consist of a stable colloidal suspension
of pulverized "premium grade natural" bentonite. Velsicol
shall pro?ide a written certification sﬁeclfying
the quality of the "premium grade natural" for each

shipment of bdentonite received.

-The unit weight of the sluréy, as sampled near the bottom

of the trench, shall be at least 15 pef lighter than the
backf1ll.

Slurry mixture operations shall be performed when ambient

" temperatures are greater than 35 degrees F.

Vhenever témperatures are anticipated to be 35 degrees F,
or less, suitable approved cover shall be placed over the
containment wall trench to prevent freezing.

The backfill material shall be placed in the trench at a
point where the backriil rises to the ground surface. Free
dropping backfill through the slurry mix shall not be
5erm1tted. ' '

The backrill consistency at the time of placement shzll be.
maintained at a ;;ump of 2 inches to 6§ inches.

Backfill material shall be granular material containing
greater than 24% plastic fines (25% passing the #200 sieve).
Bentonite content shall be no more than 3% by dry weight.
Contaminated patural soils shall be used where possible

in the backfill material.

- 2D =
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Ps.7.01

PS.7.02

SOIL/BENTONITE CONTAINMENT WALL CONSTRUCTION

GENERAL

The work shall consist of constructing an impervious continucus
soil/bentonite containment wall along the upgradient and downgradient
perimeter of the Plant Site, and constructing a separate wall arcund
the area of oil contaminated soil in the southeast portion of the
sits. As part of the upgradient and downgradient wall construction
the Contractor shall; construct a level clay working platform centred
along the line of the contaimment walls; construct a temporary clay
control berm between the upgradient wall line and the boundary
fenceline and between the downgradient wall line and the Pine River;
and furnish all plant, labor, equipment, material and quality control
testing to effectively complets all the soil/bentonite containment

w&lls-

MATERIAL

All material used on this Contract must be approved by the Inginesr
prior to uss. ' .

a) Bentonite

The bentonite usad for this Contract shall be Slurry Gel #125 by
International Minerals and Chemical Corporation and shall be a
naturally powdered, pure, premium grade Wyoming type, sodium
cation-base bentonite consisting mainly of the clay mineral sodium
montmorillonite and displaying high swelling characteristics. All
bentonite used shall meet the standards outlined in the current
API specifications 13A "Qil Well Drilling Fluid Materials™. Each
shipment of bentonite when received on-site, shall be furnished
with written Certification of Compliance in quadruplicate and a
copy of the tast reports from the bentonite manufacturer verifying
that the bentonits is a premium grade natural bentonits meeting
the requirement of API specifications 13A. Copies of the
certification and the test reports shall be submitted to the
Engineer for his review and subsequent submittal to the EPA/MNDR
upon receiving each shijment of bentonita. No bentonite shall be
used until the Contractor has received approval from the EIngineer
that the bentonite is of premium quality. Bentonits not meeting
spacifications shall be promptly removed from the site of work and
Teplaced with bentonite conforming to specifications.

The use of chemically pretreated bentonite will not be allowed on
any portion of this Contract.

b) Water

The Contractor shall be responsible for securing a suitable source
of watar for bentonite slurry mixing. The water shall be fresh
and clean and must meet the standards specified below:
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i) ApHED> 7.0
ii) calcium < 500 ppm

1ii) 0il, organics, acids, alkali, soluble salts, or other
deleterious substances < 50 ppm each

The Contractor shall submit test results to the EIngineer prior &
commencing any slurry mixing, verifying that the water qualicty
meets the stated specifications.

Slurrv Control Agents

The use of thinners, dispersants and flocculants may be used by
the Contractor to attain and control standard properties of the
slurry, particularly the apparent viscosity, gel strength, and
fileration characteristics provided the final properties of the
soil/bentonite wall are not altered. The Contractor shall inform

and receive approval from the Engineer of any additives to be
used.

Peptizing or bulking agents will not be permitted for mixing with
slurry.

Imported Clay

Clay used for construction of the working platform shall be clean
clay soil obtained from the approved borrow pit located as shown
on the Contract Drawings with a plastic fines concentration such
that a permeability of 1 x 10-7 cm/sec can be obtained. Clay

shall be removed from the borrow pit only at locations as directed
by the Engineer.

Native Soil

Native soils excavated from the upgradient contaimment wall trench
and the perimeter containment wall trench around the oil

contaminated soils, shall be used in the containment wall
backf£ill.

Inported Fill

Imported backfill material shall be used; in arsas along the
upgradient wall which ares judged to be unsuitable; along the
north/south dividing wall at the cil contaminated soil excavation;
and along the entirs downgradient contaizment wall. Material uysed
for backfill mix in these arsas shall be sandy clay matsrial
importad fzom the approved Project borrow pit. Backfill matarial
must contain greater than 256 plastic fines (25% soil jarticles
passing a U.S. Standard No. 200 Sieve).

Backfill

All backfill material whether imported or native matarial shall be
thoroughly mixed with the bentonita prior to backfilling the
trench. Any backfill material larger than three (3) inches will
not be accepted. In the area of oil contaminated soil excavation,
any native soils containing free petroleum bhased contaminants will
be rejected for that contairment wall backfill.
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Ps.7.03

Ps.7.04

EQUIPMENT

The Contractor shall carry ocut all trench excavations using any
suitable earthmoving equipment such as backhoes, draglines,
clamshells, or any cocmbination thereof provided the equipment can
perform the required work as specified. The equipment shall be
capable of excavating the 24 inch wide trench in one pass to the
depths specified on the Contract Drawings.

Equipment used for mixing the backfill shall be a suitable type of
earthmoving or grading equipment such as a bulldozer, blade grader or
blender that is capable of thoroughly mixing the backfill material
into a homogeneous consistency.

MIXING OF SLURRY

a) Equipment

The Contractor shall provide a continuous venturi type mixer
capable of producing a colloidal suspension of bentonite in water
for preparation of all slurry. The slurry mixing plant shall
include a mechanically agitated sump, pumps, valves, hoses, supply
lines, small tools and all other plant and materials required to
adequately supply slurzry to the txench.

The Contractor shall construct adequate containment areas for the
storage and hydration of mixed slurzy. After mixing, slurzy shall
be pumped to the holding ponds for final hydration of the '
bentonite. The ponds shall be sized to provide an adequate supply
of slurry for 3 to 4 days of construction in case of equipment
failure or in case of a substantial loss of slurry in the trench
should a highly pervious strata be encountered. The ponds shall
be located in an area approved by the Engineer. The Contractor
shall restrict his plant activities within this designated area,
‘unless given approval by the Engineer to expand or move his plant
t2 other areas of the Plant Site.

Slurry within the hydration ponds shall have Marsh funnel tests
performed on it, as a minimum, three (3) times daily. Additional
tasts shall be performed on the slurry after a rainfall to
maintain the groper physical properties.

At the completion of the Contract the Contzactor shall disposs of
excess slurry in an area approved by the Engineer and cover the
spoiled slurry with clean imported clay. The slurry holding pond
areas shall be regraded and covered with clean imported clay
£111.

b) Mixing

The bentonita slurry for supporting the sides of the trench and
for mixing with the backfill material shall consist of a suitable
suspension of a quality natural bentonite and clean water
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thoroughly mixed and agitated %o avoid formation of lumps. Mixing
shall be continued until the bentonite particles are fully
hydrated and the slurzy appears to be at the proper consistency.
At no time shall the slurry be mixed in the trench.

Mixing operations shall not be carried ocut when ambient
temperatures ars below 35 degrees F. Should the Contractor
anticipate temperatures below 35 degrees F, he must take
precautionary measures to protect slurry in the containment areas
and in the trench from freezing using suitable approved cover.

_ After mixing, the slurry shall be pumped into the slurry
containment areas %o allow the bentonite to expand fully. The
Contractor shall provide a means of agitating and recirculating
the slurry in the containment areas in order to maintain a
homogenecus slurry mixture. The slurry shall be pumped from the
contaimment area to the excavated trench when required.

The Contractor shall ensure that the slurry level in the trench is
kept at a minimum three (3) feaet above the groundwater level.
Should a sudden drop in the slurry lavel occur or a sudden rise in
the groundwater occur, the Contractor must immediately make the
appropriata adjustment to the slurry level in the trench.

The Contractor shall kaep personnel on call weekends and holidays
to ensure that the slurzy level in the trench remains at least
three (3) feet above the groundwater level.

Slurry Proverties

Flow properties and control limits of the slurry as specified
herein shall be detarmined according to procedures cutlined in the
API Recommended Practise 138, "Standard Procedures for Testing
Drilling Fluids” or unless otherwise specified herein.

When pumped from the slurry contairment areas to the trench, the
slurzry must have the following properties:

1) Apparent viscosity of 40 seconds Marsh

ii) Density > 67 pcf

iii) pE > 7.0

iv) Piltration Loss = 15 cc in 30 minutes @ 100 psi

Continual testing of the slurry in the trench shall be carried out
throughout the slurzry construction in order that the following
slurzy properties are maintained within the tzench:

1) An apparent viscosity of 40 seconds Marsh

1i) slurry density less than 15 pcf that of backfill material
1ii) 7.0 < pH <12.0

iv) sand contant < 15%

Should the slurry fall below the statad limits at any time during
construction of the upgradient containment wall, the Contractor
shall immediately recirculate, remove of adjust the siurzy such
that it complies with the above specifications.
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Ps.7.06

Ps.7.07

WORKING PLATFORM

Construction of both the upgradient and downgradient wall shall at all
times be carried out from a level clay working platform. The working
platform shall be twelve feet wide centered along the center line of
the containment walls and shall be a minimum of two (2) feet thick.
The downgradient working platform shall be constructed as cleose to the
river as good construction practices allow.

Material excavated for the upgradient working platform shall be
disposed on the Plant Site in an area designated by the Engineer.
Material excavated for the downgradient working platform may be used
as £ill material for preparation of the working platform base prior %o
placing the clay platform. Any excess material shall be diposed
on-sits. Any areas of base f£ill, prior to placing the downgradient
clay working platfom shall be ccmpacted to 908 Standard Proctor

Density.

Clay from the approved borrow pit shall be transported, placed and
compacted in six inch lifts to 98% maximum Modified Proctor Density at
a moisture content of + 1% of the clay's cptimum moisture content.

CONSTRUCT CLAY CONTROL BERM

A clay control berm shall be constructed, as shown on the Contract
Drawings, along the Plant Sits. property during the upgradient wall
construction, and along the Pine River as part of the working platfor=
during tne downgradient wall construction, to prevent run-off of any
slurzy material or rainwater onto adjacent properties or into the Pine
River. Extreme cars shall be takan to preserve and maintain the berms
throughout the duration of the Contract. The Contractor shall take’
appropriate measures for arosion control along the berm side slope
adjacent to the Pine River.

The berm shall be constructed using clay fram the approved project
borrow pits to the line and grades approved by the Engineer and shall
be compacted in 12 inch lifts to 90% maximum Standard Proctor Density.
The top of the berm shall be kept a minimum of 24 inches above

existing grades.

At the completion of the containment wall construction the Contractor
shall remove the control berm by grading to the proposed final base

contours.

ON~-SITE HAUL ROADS

On~-site haul roads are presently located-on the Plant Site as shown on
the Contract Drawings. Maintsnancs of these haul roads and
construction of any new haul roads shall be the responsibility of the
Contractor. The cost of such haul road construction or maintenances
shall be included in the appropriate bid prices for Phase I and Phasa
II construction work.

On-site haul rocads shall be maintained in a condition satisfactory to
the Engineer.
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Ps.7.08 ALIGNMENT AND DIMENSIONS

Excavation of the contaimment wall arcund the oil contaminated soil
and the upgradient and downgradient containment wall trench shall be
to the lines and grades shown on the Contract Drawings. The trench
shall be 24 inches wide and shall be to a depth such that the wall is
kayed into the underlying clay till layer 36 inches. The containment
wall around the oil contaminated soil excavation area shall be keyed
into the underlying clay till layer 24 inches. Any excass excavation
of the slurzy trench for the conveniencs of the Contractor or for any
other purpose shall be at his expensa unless otherwiss dirscted in
writing by the Engineer. All arsas of overexcavation shall be
backfilled with material approved by the Engineer, at the Contractors
expense.

The Contractor shall be rasponsible for continﬁally monitoring the
trench excavation to ensure the plumbness of the trench walls.

At points of direction change having a radius less than 30 f2et or at
90* cormers, the Contractor shall ensurs continuity of the wall by
excavating beyond the centerline of the wall a minimum of ten (10)
feet. This additional excavation shall be included in the bid price
for all wall constructions. Extreme care shall be taken by the
Contractor to excavats all material at thesa direction changes
ensuring that no windows of unexcavated material remain within the
backfilled containment wall.

Throughout the course of the trench excavation, the Contractor shall
profile the trench by passing the digging tocol horizontally and
vertically over the full depth and length of the excavated trench
prior to placing backfill in the txench. Sediment that collects in
the bottom of the trench shall be removed with excavating egquipment or
with an air lift pump. .

During the entire upgradient and downgradient contaiment wall
ingtallation, representatives from Velsicol and from the EPA/MDNR

shall be present to witness the native material excavated from the
trench at 25 feet intervals in order %o certify that the containment
wall has been founded in clay. The Contractor shall at all times
accommodata and assist as necassary the aforamentioned
reprasentatives.

It is anticipated that material excavated during the upgradient wall
installation, between stations 2 + 20 and § + 95; and between stations
9 + 7% and 11 + 50; will be unsuitable for use as backfill dus %o
rubble buried along the line of the wall. The Comtractor shall
dispose of this excavated material in an area on the Plant Sitas
dasignated by the Zngineer and cover the disposed material with 12" of
clean £ill. All material excavated from the downgradient wall will be
spoliled on-sitas. Any excavated native material from the perimeter
wall arcund the oil contaminated soil, containing free petzoleum
liquids, shall be spoiled on-sits and clean back#fill substituted.
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Backfill for all these areas shall be imported from the approved
Borzow pit from locations as directed by the Engineer. The Contractor
shall ensure that the imported backfill is thoroughy mixed with the
bentonite slurry to dasign mix prior to backfilling the trench.
Borelogs taken along the line of the upgradient contairment wall, the

"downgradient containment wall and within the area of oil contaminated

soils, indicating the depth to clay till and the nature of soils to be
excavated during wall construction are provided within Appendix B, C
and D respectivaly.

TESTING

Throughout the construction of the containment walls the Contractor
shall be responsible for performing quality contrel testing to monitor
the quality of all construction materials and to ensure the
maintenance of slurry and backfill mixing properties. In additioen,
the Engineer shall perfora quality control testing to ensure
Contractor compliance with specification. As a minimum the Engineer
shall be responsible for performing the following quality control
tasts:

i) Slump Cone Test .
= one tast performed for every twenty-five (25) cubic yards of
backfill mix

il) Gradation test

- four tssts performed on backfill mix per eight (8) hour
shife

1ii) Methylene Blus Test

- four test performed on backfill mix per eight (8) hour
shife '

iv) Unit Weight
= Perxformed on slurry samples pumped from bottom of trench and
on backfill mix being added to trench at least once each
hour of working shift

¥v) Marsh Punnel Test

- four tasts performed on slurry in trench per eight (8) hour
shife

= four tasts perZormed on slurry in holding ponds per eight
(8) hour shift. Increase to one tast per hour during and
for one day after rainfall

vi) Piltrate lLoss Test

= two tssts performed on slurry sample every eight (8) hour
shife .
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vii) Triaxial Permeability Test
- performed on cores taken from each S00 lineal feet of
installed wall 7 to 10 days after containment wall is
ccampleted, prior to installing clay cap over «all

The Contractor shall provide assistance as required by the Engineer in
the collection and testing of samples.

In the event, deficiencies are noted in either slurzy or backfill
characteristics, the Contractor shall immediately rectify the
deficiency to the satisfaction of the Engineear.

EMERGENCY PROCEDURES ALONG EXCAVATION

In the highly'unlikely event that barrels, canigters or chemical gases
OT vapors are uncovered during the contaimment wall constructions the
following procedures shall be followed:

i) Vessels

In the event that barrels or canisters are encountered during
excavation all work shall immmediately ceasa and all workzea be
removed from the work area. Velsicol officials shall be
immediately notified and they shall identify vessal contents,

handling procedures and storage and disposal techniques prior to
re~commencing work.

1i) Excessive Chemical Gases or Vapors Generated from Excavated Face

In the event of excessive gases or vapors along the trench
excavation, the follcwing actions will be taken:

a) Remove all workers from the area.
b) Monitor contaminant concentrations to determine the type of
raspiratory protective device that will be required befors

workars rs—-enter the area.

iii) Major Leak of a Toxic Gas

In the highly unlikely event of a major leak of toxic gas, such as
might occur if a compressed gas cylinder were ancountered and
ruptured during excavation, all on-site personnel will be
evacuated to a safe distance and the "EBnergency Contingency and
Rasponse Plan”, as specified in Section Ps.4.11, shall be
implemented.
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MIXING AND PLACEMENT QOF BACXFILL

Mixing of the backfill shall take place adjacent to the slurry trench
excavation using equipment that will guarantee thorough mixing of the
excavated material and the bentonite slurry. Mixing equipment shall
not run closer than 15 feet to the sdge of the trench. The slurry
used for backfill mixing shall be taken from the trench, not the
hydration ponds.

Should addition of dry bentonite be regquired to achieve a 3% by dry
weight soil/bentonita backfill the additional bentonite shall be
evenly distributed over the soil backfill prior to blending with
slurry. The dry bentonits shall be well mixed with the soil backfill
using mechanical mixers or harrows.

Backfill material shall have a bentonite content of 3% by dry unis
weight and when placed in the tranch shall have a slump ¢f two (2)
inches to six (6) inches. Slump shall be determined using the method
outlined in the slump cone testing Specification AST™ C 143-66.
Sluicing of backfill mix with water to produce the desired slump will
not be permitted.

Backfilling of the excavated trench shall not ccmmencs until the
Engineer has satisfied himself that the trench and backfill material
neet the specifications and not wmtil the excavation of the trench is
at least 100 feet ahead of the backfilling. When the backZfilling
operation commences, the toe of the backfill slope in the trench shall
be no more than 250 feet and no less than 100 feet away from the toe
of the trench excavation.

Backfill material shall be placed in the trench, no sooner than 24

hoyrs after excavation begins, at its natural angle of repose, at a
point where the backfill rises to the top of the working platform. As

the trench is backfilled the slurry should be displaced along the
trench. No free dropping of backfill material into the trench shall
be permitted.

The Contractor shall be responsible for maintaining and protecting the
containment wall in place from damage caused by differential hydraulic
Pressures, equipment travel and all other possible damaging
influences.

CCNTAINMENT WALL CAP

Upcan coampletion of the upgradient and downgradient soil/bentonite
containment wall and all subsequent quality control testing the
Contractor shall construct a clay cap over the wall to pravent
groundwater from filling the trench, to pravent drying and cracking of
the soil/bentonita wall and to allow the travel of vehicles and
equipment over the wall without damage to the walls. <Clay for the cap
shall be obtained from the approved source and shall be placed in 12
inch lifts compacted to a minimum density of 90% modified Standard
Proctor. Cappiag shall not commence for at least 1 week after
backfilling the trench.
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The Contractor shall construct an access structure over the completed
upgradient containment wall at the south and north access gates %o
allow the travel of loaded txucks and heavy equipment over the wall.
These access structures shall be maintained in place for the duration
of all construction work at ths Plant Site and shall be lef: in place
until such a time asg the Contractor is instructed by the Engineer to
Temove them. . Approval by ths Engineer of the type of access structure

proposed shall bhe obtained by the Contractor prier to construction.
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CONTRACTOR QUALITY CONTROL DATA
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APPENDIX C

WORKING PLATFORM COMPACTION AND GRADATION TESTING DATA
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o] S? Professional Service Industries, Inc.
r Michigan Testing Engineers Division

REPORT OF MOISTURE DENSITY RELATIONSHIP OF SOIL

TESTED FOR CONESTOGA-ROVERS & ASSOC., LTD PROJECT: SECUREMENT OF PLANT SITE
C/0 VELSITOL ST. LOUIS, MICHIGAN
701 W. WASHINGTON PHASE I & II-PROJECT No. 1185

ST. LOUIS, MI 48880

TE JUNE 13, 1983 OUR REPORTNO.: 408-30029-21 PAGE 6 of 7
TEST DATA
145 Visual Classification: GRAY, SANDY CLAY, LITTLE FINE
GRAVEL, LITTLE SILT, MOIST
Sample Source: ASTM D-1557, MODIFIED PROCTOR
: AASHTO T-180
141 © Method of Test: STATION 5+95-240 ft. LEFT OF
> BORROW PIT
Test Results: -
d  Maximum Dry Density: 136.8  lbs/
Optimum Moisture Content: 7.7 %
-
g 137 SAMPLE No. Cl-4
(TS
Q
Q
=~
& 133
a
v
o
-d
>
=
g 129
w
o
>
-4
a M
125
121 K

4 6 8 10 12 14 16 18 20
MOISTURE CONTENT, PERCENT OF DRY WEIGHT

Respectfully submitted,

Professional Service Industries, Inc.

2605 North Grand River Avenue . Lansing, M| 48906 L Phone: 517/321-1324



Professional Service Industries, Inc.
Michigan Testing Engineers Division

REPORT OF FIELD COMPACTION TESTS

1 testepFor  CONESTOGA-ROVERS & ASSOC., LTD pROsECT.  SECUREMENT OF PLANT SITE
i C/0 VELSICOL ST. LOUIS, MICHIGAN
701 W. WASHINGTON " PHASE I & II-PROJECT No. 1185
. ST. LOUIS, MI 48880
i
! JATE. JUNE 13, 1983 OUR REPORT NO - 408-30029-21 PAGE 7 of 7
TEST DATA: _ BELOW GRADE

. TEST ELEV | son 10 MAXIMUM TER IN PLACE PER CENT .
] NO oATE OEPTH NUMBER Las oRv conTENT oEREITY COMPACTION COMMENT
: 1 6-13-83 -1 c1-4 136.8 11.0% 131.5 96.1 B-1
: 2 6-13-83 -3 C1-4 136.8 11.8% 133.2 97.4 B-1
. 3 6~13-83 -9 c1-4 136.8 12.4% 130.7 95.6 B-1
{
]
[
© TEST LOCATION: WORKING PLATFORM

1l Station 29+50

2 Station 31+50

3 ‘Station 33+00
*
{
}
! REMARKS: * 1. FILLMATERIAL A. TEST RESULTS COMPLY WITH SPECIFICATIONS
' 2. BACKFILL 8. RECOMPACTION REQUIRED
. 3. BASE COURSE C. TEST IS AFTER RECOMPACTION

. . . 4. SUBBA D. MOISTURE IN EXCESS OF SPECIFICATIONS
NOTES: DENSITIES SHOWN: Lbs. per cubic foot S. SOILCEMENT E. MOISTURE BELOW SPECIFICATIONS

WATER CONTENT: Per Cent of dry weight

PERCENT COMPACTION: Based on maximum dry

density obtained on sample indicated by

3 soil iD number.

Respectfully submitted,
Professional Service industries, Inc.

2605 North Grand River Avenue

Lansing, Mi 48906

Phone: 517/321-1324
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Professional Service Industries, Inc.
Michigan Testing Engineers Division

REPORT OF FIELD COMPACTION TESTS

TESTED FOR CONESTOGA-ROVERS & ASSOC., LTD PROJECT: SECUREMENT OF PLANT SITE
C/0 VELSICOL ST. LOUIS, MICHIGAN
701 W. WASHINGTON PHASE I & II-PROJECT No. 1185
ST. LOUIS, MI 48880
_ATE JUNE 14, 1983 OUR REPORT NO : 408-30029-22 PAGE 2 of 3
TEST DATA: BELOW GRADE
SN SR -
1 6-14-83 -1 cl-4 136.8 9.7% 135.5 99.0 AC-1
2 6-14-83 -3 cl4| 136.8 8.5% 135.0 98.7 AC-1
3 6-14-33 -9 Ccl-4 136.8 11.3% 135.2 98.9 AC-1
4 6-14-83 -0.5% cl-4 136.8 9.7% 134.5 98.3 A-1
5 6~14-83 -0.5 cl-4 136.8 9.8% 135.7 99.2 A-1
6 6-14-83 -2.5 cl-4] 136.8 8.4% 137.0 100+ a-1

—~EST LOCATION: wWORKING PLATFORM

1 Retest of test #1 of 6-13-83 (REPORT No. 408-30029-21)

2 Retest of test #2 of 6-13-83 (REPORT No. 408-30029-21)

3 Retest of test #3 of 6-13-83 (REPORT No. 408-30029-21)

4 Station 29+00

S Station 30+50

6 Station 32+00

REMARKS:

1. FILLMATERIAL A, TEST RESULTS COMPLY WITH SPECIFICATIONS
2. BACKFILL 8. RECOMPACTION REQUIRED
3 BASE couRse C_ TESTIS AFTER RECOMPACTION
, . - 4 SUBBA D. MOISTURE IN EXCESS OF SPECIFICATIONS
NOTES: DENSITIES SHOWN: Lbs. per cubic foot 5 SOILCEMENT E. MOISTURE BELOW SPECIFICATIONS

WATER CONTENT: Per Cent of dry weight

PERCENT COMPACTION: Based on maximum dry

densily obtained on sample indicated by
soil 1D number. Respectfully submitted,
Professional Service Industries, Inc.

2605 North Grand River Avenue ° Lansing, MI 48906 ] Phone: 517/321-1324
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Professional Service Industries, Inc.
Michigan Testing Engineers Division

REPORT OF FIELD COMPACTION TESTS

TESTED FOR: CONESTOGA-ROVERS & ASSOC., LTD PROJECT: SECUREMENT OF PLANT SITE
C/0 VELSICOL ST. LOUS, MICHIGAN
701 W. WASHINGTON PHASE I & II-PROJECT No. 1185
ST. LOUIS, MI 48880
TE JUNE 14, 1983 QUR REPORT NO:  408-30029-22 PAGE 3 of 3
TEST DATA: BELOW GRADE
; ELEV MAXIMUM IN PLACE R
‘»:37 DATE DEPTH Nsl.loh'ALB?R '622;?,;' cvovr:x:r oe[:aas'nv cgfn’:fg%u COMMENT
7 6-14-83 -8.5 |cl-4| 136.8 7.8% 136.5 99.8 A-1
8 6-14-83 GRADE Cl-4 136.8 7.2% 135.2 98.9 A-1
9 6-14-83 GRADE [Cl-4| 136.8 9.9% 134.2 98.1 A-1
10 6-14-83 -2.0 [c1-4| 136.8 7.8% 135.0 98.7 a-1
11 6-14-83 -8.0 [c1-4| 136.8 8.4% 135.7 99.2 a-1
12 6~14-83 =7.0 Cl-4 136.8 8.9% 134.5 98.3 A~-1
ST LOCATION: WORKING PLATFORM
9 Station 33+00
8 Station 29+00
9 Station 30400
10 Station 31+50
11 Station 33+00
12 Station 32450
REMARKS: 1. FILL MATERIAL A. TEST RESULTS COMPLY WiTH SPECIFICATIONS
2. BACKFILL B. RECOMPACTION REQUIRED
~ DU O o
. . . 4. R | IN IFICATION.
NOTES: DENSITIES SHOWN: Lbs. per cubic foot 5 SOL CEMENT E. MOISTURE BELOW SPECIFICATIONS

WATER CONTENT: Per Cent of dry weight

PERCENT COMPACTION: Based on maximum dry
density obtained on sample indicated by
sqit ID number.

Respectfully submitted,
Professional Service industries, Inc.

2605 North Grand River Avenue

Lansing, M| 48906

Phone: 517/321-1324
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REPORT OF FIELD COMPACTION TESTS

TESTED FOR: CONESTOGA-ROVERS & ASSOC., LTD

Professional Service Industries, Inc.
Michigan Testing Engineers Division

PROJECT: SECUREMENT OF PLANT SITE

WATER CONTENT: Per Cent of dry weight

PERCENT COMPACTION: Based on maximum dry
density obtained on sample indicated by
scil iD number.

C/0 VELSICOL ST. LOUS, MICHIGAN
701 W. WASHINGTON PHASE I & II-PKOJECT No. 1185
ST. LOUIS, MI 48880
ATE: JUNE 14, 1983 OUR REPORT NO.:  408-30029-23 PAGE 3 of 3
TEST DATA:
W e e emn] W | S | | comeenr*
7 6-14-83 -8.5 Cl-4 136.8 7.8% 136.5 99.8 A-1
8 6-14-83 GRADE [c1-4| 136.8 7.2% 135.2 98.9 A-1
9 6-14-83 GRALE [Cl-4 136.8 9.9% 134.2 28.1 A-1
10 6-14-83 -2.0 [c1-4] 136.8 7.8% 135.0 98,7 A-1
11 6-14-83 -8.0 Cl-4 136.8 8.4% 135.7 99 .2 A-~1
12 6-14-83 =-7.0 cl-4 136.8 8.9% 134.5 98.3 A-1
TEST LOCATION: WORKING PLATFORM
K Station 33+00
8 Station 29+00
9 Station 30+00
10 Station 31+50 x
11 Station 33+00
12 Station 32+50
REMARKS: 1. FILL MATERIAL A. TEST RESULTS COMPLY WiTH SPECISICATIONS
2. BACKFILL 8. RECOMPACTION REQUIRED
a SOBBASE T G UOSTURE M HGSSs OF SPECIFICATIONS
. N - . Lo A
NOTES: DENSITIES SHOWN: Lbs. per cudic foat S. SO CEMENT E. MOISTURE BELOW SPECIFICATIONS

Respectfully submitted.
Professional Service industries, inc.

2605 North Grand River Avenue

Lansing, Ml 48906

Phone: §17/321-1324
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REPORT OF FIELD COMPACTION TESTS

Professional Service Industries, Inc.
Michigan Testing Engineers Division

WATER CONTENT: Per Cent of dry weight

PERCENT COMPACTION: Based on maximum dry
density obtained on sample indicated by
soil 1D number.

TESTED FOR: CONESTOGA-ROVERS & ASSCC., LTD PRCJECT: SECUREMENT CF PLANT SITE
C/0 VELSICOL ST. LOUIS, MICHIGAN
701 W. WASHINGTON PHASE I & II-PROJECT No. 1l8€5
ST. Lours, MI 48880
ATE: JUNE 15, 1983 OUR REPORT NO.©  403-30029-23 PAGE 2 of 2
TEST DATA:
ELEV MAXIMUM N PLACE e
‘gr oaTE DEPTH m?ﬁ ;z%g:: Og:TTE:T DE?:;‘;\'V C;\EA:ACCE‘;‘KIIN COMMENT
1 6-15-83 -6.5 |cl1-4| 136.8 7.0% 137.5 100+ A-1
2 6-15-83 -2.0 Ccl-4 136.8 7.3% 137.0 160+ A=-1
3 6-15-83 -5.0 Cl-4 136.8 8.6% 134.5 98.3 a=1
4 6-15-83 -7.0 Cl-4 136.8 7.7% ! 136.5 99.8 A-1l
5 6-15-83 -6.0 |(C1-4 136.8 9. 4% ! 135.7 99,2 A-1 ‘
— {
6 | 6-15-83 -4.5 [ci1-4] 136.8 9.7% | 134.5 | 9e.3 A-1 g
"EST LOCATION: WORKING PLATFORM
1l Station 32+50
2 Station 32400
3 Station 32450
4 Station 33400
5 Station 33+00
6 Station 32+50
REMARKS: 1. FILL MATERIAL A. TEST RESULTS COMPLY WITH SPECIFICATIONS
2. BACKFILL B RECOMPACTION REQUIRED
o SUBBASE % B MOSTURE N EXGESS OF SPECIFICATIONS
. . . . . ) N E) S Fl
NOTES: DENSITIES SHOWN: Lbs. per cubic foot 5. SO CEMENT E. MOISTURE BELOW SPECIF CATICNS

Respectfully submuited,
Professional Service Industries, Inc.

2605 North Grand River Avenue

Lansing, Mi 48906

Phone: 517/321-1324
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REPORT OF FIELD COMPACTION TESTS

Professional Service Industries, Inc.
Michigan Testing Engineers Division

WATER CONTENT: Per Cent of dry weight
PERCENT COMPACTION: Based on maximum dry

density obtained on sample indicated by
soil 1D number.

TESTED FOR:  CONESTOGA-ROVERS & ASSOC., LTD PROJECT. SECUREMENT OF PLANT SITE
C/0 VELSIOOL ST. LOUIS, MICHIGAN
701 W. WASHINGTON PHASE I & II-PROJECT No. 1185
ST. LOUIS, MI 48880 .
DATE: JUNE 16, 1983 OUR REPORT NO.: 403-30029-24 PAGE 2 cof 2
" TEST DATA: BELOW GRADE
il R P s - R N o
1l 6-16-83 -5.5 Cl-4 136.8 7.4% 135.5 99.0 A=l
2 6-16-83" -4.0 Cl—4. 136.8 B.1% 135.0 98.7 A-1
3 6-16-83 -3.5 Cl-4 136.8 7.7% 135.2 98.9 | A-1
4 6-16-83 -5.0 Cl-4 136.8 7.2% 135.7 99.2 A-1
S5 6-16~83 -3.0 Cl-4 136.8 8.4% 136.5 99.8 a~1
6 6~16-83 -4.5 |[ci1-4| 136.8 8.9% 134.5 ©8.3 E-1
TEST LOCATION: WORKING »LATFORM
1 Station 33+00
2 Station 32+50
3 Station 32+50
4 Station 33+00
5 Station 32+50
6 Station 33+00
REMARKS: i * 1. FILL MATERIAL A. TEST RESULTS COMPLY WITH SPECIFICATIONS
2. BACKFILL B. RECOMPACTION REQUIRED
Tl o
. . : . . IFICATION
NOTES: DENSITIES SHOWN: Lbs. per cubic foot 5. SO CEMENT E. MCISTURS BELOW SPECIFICATIONS
. Hi

Respectfully submitted,
Professional Service Industries. Inc.

2605 North Grand River Avenue

Lansing, Ml 48906

Phone: 517/321-1324
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Professional Service Industries, Inc.
Michigan Testing Engineers Division

REPORT OF FIELD COMPACTION TESTS

CONESTOGA-ROVERS & ASSOC., LTD.

SECUREMENT OF PLANT SITE

TESTED FOR: PROJECT:
1 C/0 VELSICOL ST. LOUIS, MICHIGAN
701 W. WASHIGNTON PHASE I & II-PROJECT No. 1185
1 ST. LOUIS, MI 48880
\TE. JUNE 20, 1983 OUR REPORT No.  403-30029-28  PAGE 2 of 6
TEST DATA: BELCW GRADE
ELEV MAXIMUM IN PLACE N
rest OATE oEPm AoER Las oAy conrens o o COMMENT
1 6-20-383 -2.5 Cl-4| 136.8 8.0% 134.5 98.3 A-1
2 6-20-83 ~1.5 Cl-4] 136.8 7.5% 135.0 98.7 A-1l
3 6-20-83 -1.0 |c1-4| 136.8 8.2% 134.2 98.1 A-1
4 6-20-83 -2.0 Cl-4| 136.8 7.8% 135.7 99.2 A-1
ST LOCATION: WORKING PLATFORM
1 Station 33+00
2 Station 32+50
3 Station 32450
4 Station 33+00
REMARKS: * 1. FILLMATERIAL A. TEST RESULTS COMPLY WITH SPECIFICATIONS
2. BACKFILL 8. RECOMPACTION REQUIRED
3 gcgg Egeunss g. Leosg 1|% QETERE RECOMPACTION
. . . 4 I IN EXCESS OF SPECIFICATIONS
NOTES: DENSITIES SHOWN: Lbs. per cubic foot 5. SOL CEMENT E. MOISTURE BELOW SPECIFICATIONS
. OTH

WATER CONTENT: Per Cent of dry weight

PERCENT COMPACTION: Based on maximum dry
density obtained on sample indicated by
soit ID number.

Respectfully submitted,
Professional Service industries, Inc.

2605 North Grand River Avenue

Lansing, MI 48906

Phone: 517/321-1324
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% s.l Professional Service Industries, Inc.
r Michigan Testing Engineers Division

REPORT OF FIELD COMPACTION TESTS

TESTED FOR- CONESTOGA-ROVERS & ASSCC., LTD. PROJECT: SECUREMENT OF PLANT SITE
C/0 VELSICOL ST. LOUIS, MICHIGAN
701 W. WASHINGTON PHASE I & II-PROJECT No. 1185

ST. LOUIS, MI 48880

“ATE JUNE 21, 1983 OUR REPORT NO.. 408-30029-29 PAGE 2 of 4
TEST DATA: BELOW GRADE

e et I oo ST - comment *

1 6-21-83 -1.5 Cl-4 136.8 9.9% 134.2 98.1 A-1

2 6-21-83 -0.5 Cl-4 136.8 9.0% 135.7 99.2 A-1

3 6-21-83 -1.0 Cl-4 136.8 . 8.8% 136.5 99.8 A-1

4 6-21-83 CRADE Cl-4 136.8 9.5% 134.2 98.1 A-1

S 6-21-83 -0.5 Cl-4 136.8 9.3% 135.0 98.7 A-1

6 6-21-83 GRADE Cl-4 136.8 8.5% 135.5 99.0 A-1
“EST LOCATION: WORKING PLATFORM

1 Station 33400
2 Station 32+50
3 Station 33+00
4 Station 32+50
S Station 33+00
© Station 33+00
REMARKS: * 1. FILLMATERIAL A. TEST RESULTS COMPLY WITH SPECIFICATIONS
2. BACKFILL B. RECOMPACTION REQUIRED
2. gcgg ES?EURSE g. TEos; 11_5 AFTER RECOMPACTION
. - Lps. ot . . MOISTURE IN EXCESS OF SPECIFICATIONS
NOTES: DENSITIES SHOWN: Lbs. per cubic foot 5. SOIL CEMENT E. MOISTURE BELOW SPECIFICATIONS
WATER CONTENT: Per Cent of dry weight 6. OTHER
PERCENT COMPACTION: Based on maximum dry
density obtained on sample indicated by
scil ID number Respectfully submitted,
Professional Service Industries, Inc.
2605 North Grand River Avenue L] Lansing, MI 48906 [ ) Phone: 517/321-1324
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a2k ] Professional Service Industries, Inc.
‘ PoIIRY  \jichigan Testing Engineers Division

REPORT OF FIELD COMPACTION TESTS

et

{  TesTED FOR: CONESTOGA-ROVERS & ASSOC., LTD. prosgcT: SECUREMENT OF PLANT SITE
C/0 VELSICOL ST. LOUIS, MICHIGAN
701 W. WASHINGTON PHASE I & II-PROJECT No. 1185

ST. LOUIS, MI 48880

f NATE: JUNE 21, 1983 OUR REPORT NO.- 408-30029-29 PAGE 3 of 4
TEST DATA: ABOVE GRADE
. ELEV MAXIMUM N PLACF WA CEh N
I I ot BT comzny | Tan | m commen
7 6-21-83 +1 cl-4| 136.8 8.3% | 114.0 83.3 B-1
i 8 6-21-83 +2 Cl-4 136.8 11.3% 115.5 84 .4 B-1
j 9 ©6-21-83 +1 Cl-4 136.8 9.0% 122.0 89.2 B-1
10 6-21-83 +1 Cl-4 136.8 9.9% 128.2 93.8 AC-1
’ 11 6-21-83 +2 Cl-4 136.8 10.5% 130.7 95.9 AC-1
P 6-21-83 +1 cl-4] 136.8 9.9% | 123.7 90.5 AC-1
~<ST LOCATION: WORKING PLATFORM BERM
T Station 30+50
!
P8 Station 30+50
b9 Station 33+22
10 Retest of Test #7
1’ 11 Retest of Test #8
12 Retest of Test #9
] REMARKS: * 1. FILLMATERIAL A. TEST RESULTS COMPLY WITH SPECIFICATIONS
2. BACKFILL 8. RECOMPACTION REQUIRED
i‘ gcgg Eé)suass g. LEos; ITS QETER RECOMPACTION
_ . : . . MOISTURE IN EXCESS OF SPECIFICATIONS
NOTES: DENSITIES SHOWN: Lbs. per cubic foot 5 SOIL CEMENT E. MOISTURE BELOW SPECIFICATIONS
l WATER CONTENT. Per Cent of dry weight 6. OTHER ‘

PERCENT COMPACTION. Based on maximum dry
density obtained on sample indicated by
soi 10 numoer. Respectfully submitted,

Professional Service Industries, Inc.

—

2605 North Grand River Avenue . Lansing, Mi 48906 Phone: 517/321-1324
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Professional Service Industries, Inc.
Michigan Testing Engineers Division

REPORT OF FIELD COMPACTION TESTS

TESTED FOR. CONESTOGA-ROVERS & ASSOC., LTD. PROJECT: SECUREMENT OF PLANT SITE
C/0 VELSICOL ST. LOUIS, MICHIGAN
701 W. WASHINGTON PHASE I & II-PROJECT No. 1185

ST. LOUIS, MI 48880

DATE JUNE 29, 1983 OUR REPORT NO©  408-30029-35 PAGE 2 of 3
TEST DATA:

e 7 B T o | Tow | e

1 6-29-83 GRADE Cl-4 136.8 7.1% 136.7 100 Al

2 6-29-83 GRADE Cl-4 136.8 9.4% 135.83 99.2 Al

3 6~29-83 GRADE Cl-4 136.8 6.3% 136.0 99.4 Al

4 6-29-83 GRADE Cl-4 136.8 8.8% 128.0 93.6 Bl

5 6~29-83 GRADE Cl-4 136.8 9.2% 130.5 95.4 El

6 6-29-83 GRADE Cl-4 136.8 7.2% 135.3 98.9 al

TEST LOCATION: WORKING PLATFORM

1 Station 12+00

2 Station 13450

3 Station 15400

4 Station 16+25

5 Station 18+25

6 Station 19+50

REMARKS: * 1. FILL MATERIAL A. TESTRESULTS COMPLY WITH SPECIFICATIONS
2 BACKFILL B. RECOMPACTION REQUIRED
3. BASE COURSE C. TESTIS AFTER RECOMPACTION
_ . A 4. SUBBASE D. MOISTURE IN EXCESS OF SPECIFICATIONS

NOTES: DENSITIES SHOWN: Lbs. per cubic foot 5 SOIL CEMENT. E MOISTURE BELOW SPECIFICATIONS

6. OTHER

WATER CONTENT: Per Cent of dry weight
PERCENT COMPACTION: Based on maximum dry
density obtained on sample indicated by
soll ID number Respectfully submitted,
Professional Service Industries, Inc.

2605 North Grand River Avenue . Lansing, Ml 48806 o Phone: 517/321-1324
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Professional Service Industries, Inc.
Michigan Testing Engineers Division

REPORT OF FIELD COMPACTION TESTS

TESTED FOR CONESTOGA-ROVERS & ASSOC., LTD. PROJECT: SECUREMENT OF PLANT SITE
C/0 VELSICOL ST. LOUIS, MICHIGAN
701 W. WASHINGTON PHASE I & II-PROJECT No. 1185
ST. LOUIS, MI 48880
JATE: JUNE 29, 1983 OUR REPORT NO..  408-30029-35 PAGE 3 of 3
TEST DATA:
o ELEV | son 1o MAXIMUM T IN PLACE T .
N OATE DEPTH NUMEER o CONTENT ey COMPACTION COMMENT
7 6-29-83 GRADE Cl-4 136.8 7.1% 134.5 2.3 Al
8 6-29-83 GRADE Cl-4 136.8 7.1% 136.0 99 .4 Al
"TEST LOCATION: WORKING PLATFORM
7 Station 9+50
8 Station 8+50
REMARKS: 1. FILL MATERIAL A. TEST RESULTS COMPLY WITH SPECIFICATIONS
2. BACKFILL B. RECOMPACTION REQUIRED
3. gASE COURSE C. TEOST IS AFTER RECOMPACTION
. . - 4. SUBBASE D. MOISTURE IN EXCESS OF SPECIFICATIONS
NOTES: DENSITIES SHOWN: Lbs. per cubic foot 5 SOILCEMENT .  E MOISTURE BELOW SPECIFICATIONS
WATER CONTENT: Per Cent of dry weight 8. OTHER
PERCENT COMPACTION: Based on maximum dry
densny obtained on sampie indicated by
soil 1D number Respectfully submitted,
Professional Service Industries. Inc.
2605 North Grand River Avenue Lansing, Ml 48906 L] Phone: 517/321-1324
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TESTED FOR

Professional Service Industries, Inc.
Michigan Testing Engineers Division

REPORT OF FIELD COMPACTION TESTS

CONESTOGA~-ROVERS & ASSOC., LTD. PROJECT: SECUREMENT OF PLANT SITE
C/0 VELSICOL ST. LOUIS, MICHIGAN
701 W. WASHINGTON PHASE I & II-PROJECT No. 1185

ST. LOUIS, MI 48880

- OATE JULy 5, 1983 OUR REPORT NO. 408-30029-38 PAGE 2 of 3
TEST DATA:  BELOW GRADE
BNl oot T e | Ten | e
1 7-5-83 -1.3" Cl-4 136.8 8.0% 135.3 99.2 A-1
2 7-5-83 -0.7" Cl-4 136.8 7.7% 134.5 98.3 A-1
3 7-5-83 -1.3" Cl-4 136.8 7.5% 136.0 99.4 A-1
4 7-5-83 -1.3' Cl-4 136.8 9.6% 134.2 98.1 A-1
5 7-5-83 -0.7" Cl--4 136.8 8.8% 136.0 99.4 A-1
6 7-5-83 -1.3" Cl-4 136.8 7.1% 136.2 99.6 A-1
—TEST LOCATION: WORKING PLATFORM
1 Station 9+00
2 Station 9+00
3 Station 11400
4 Station 13+50
5 Station 13+50
6 Station 15+50
REMARKS: * 1. FILLMATERIAL A. TEST RESULTS COMPLY WITH SPECIFICATIONS
3 BASECOURSE G TESTIS AFTERRECOMPACTION
NOTES: DENSITIES SHOWN: Lbs. per cubic foo é» %%EE?:SSENT L2 MOSTuRE g"&g%gg o Fslgi%'g'ggT'ONS

WATER CONTENT. Per Cent of dry weight

PERCENT COMPACTION: Based on maximum dry

density obtained on sample indicated by
soit ID number Respectfully submitted.
Professional Service Industries, inc.

2605 North Grand River Avenue ) Lansing, M! 48906 ] Phone: 5177/321-1324
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Professional Service Industries, Inc.
Michigan Testing Engineers Division

REPORT OF FIELD COMPACTION TESTS

TESTED FOR* CONESTOGA-ROVERS & ASSOC., LTD. PROJECT:  SECUREMENT OF PLANT SITE
C/0 VELSICOL ST. LOUIS, MICHIGAN
701 W. WASHINGTON PHASE I & II-PROJECT No. 1185

ST. LOUIS, MI 48880

JATE JULY 5, 1983 OUR REPORT NO 408-30029-38 PAGE 3 of 3

TEST DATA: BELOW GRADE

Bl vt A BT e | Towt | e
7 7-5-83 -1.3' Cl-4 136.8 9.8% 134.5 98.3 A-1
8 7-5-83 -0.7' [C1-4 136.8 9.2% 135.8 99.2 A-1
9 7-5-83 GRADE |[Cl-4 136.8 7.9% 136.2 99.6 AC-1
10 7-5-83 -1.3' Cl-4 136.8 8.4% 134.0 98.0 A-1
11 7-5-83 GRADE |Cl-4 136.8 8.9% 133.3 96.1 BC-1

__{EST LOCATION: WORKING PLATFORM

7 Station 18425

8 Station 18425

9 Station 18+25 (Retest of Test No. 5 of 6-29-33)

10 Station 20+00

11 Station 16+25 (Retest of Test No. 4 of 6-29-83)

REMARKS: * 1. FILL MATERIAL A. TEST RESULTS COMPLY WITH SPECIFICATIONS
- 2. BACKFILL B, RECOMPACTION REQUIRED
3. BASE COURSE C TESTIS AFTER RECOMPACTION
_ , 4 SUBBASE D. MOISTURE IN EXCESS OF SPECIFICATIONS
NOTES: DENSITIES SHOWN: Lbs. per cubic foot 5 SOILCEMENT .  E MOISTURE BELOW SPECIFICATIONS
8. OTHER

WATER CONTENT: Per Cent of dry weight
PERCENT COMPACTION: Based on maximum dry
density obtained on sample indicated by
sail ID number. Respectfully submitted.,
Professional Service Industries, Inc.

2605 North Grand River Avenue L Lansing, Mt 48906 . Phone: 517/321-1324



REPORT OF FIELD COMPACTION TESTS

TESTED FOR
C/0 VELSICOL
701 W. WASHINGTON
ST. LOUIS, MI 48880
_ JATE JULY 6, 1983

CONESTOGA-ROVERS & ASSOC., LTID

PROJECT:

OUR REPORT NO

Professional Service Industries, Inc.
Michigan Testing Engineers Division

SECUREMENT OF PLANT SITE
ST. LOUIS, MICHIGAN
PHASE I & II-PROJECT No. 1185

408-30029-39 PAGE 2 of 3

TEST DATA: BELOW GRADE

ELEV MAXIMUM N PLACE .

SN R EER RS

1 7-6-83 -1.3' [Cl1-4 136.8 7.5% 132.5 94 .6 B-1

2 7-6-83 GRADE [Cl-4 136.8 7.7% 135.5 99.0 A~1

3 7-6-83 -0.7' |Cl1l-4 136.8 9.5% 134.7 96.3 B-1

4 7-6-83 -1.3' |Cl-4 136.8 7.8% 132.2 94.4 B-1

5 7-6-83 -0.7' |C1-4| 136.8 7.1% 135.0 98.7 A-1

6 7-6-83 GRADE [c1-4| 136.8 6.9% 138.0 100+ Bl

(EST LOCATION: WORKING PLATFORM

1l Station 6+40

2 Station ©6+40

3 Station 6+40

4 Statior 4+05

5 Station 4+05

6 Station 4+05

REMARKS: 1. FILL MATERIAL A. TEST RESULTS COMPLY WITH SPECIFICATIONS
2. BACKFILL B. RECOMPACTION REQUIRED
3 gAgssfgsuRse g TlE()E}g_S QETER REC(SDSMSACTION
, 4 su MOISTURE IN EXCESS OF SPECIFICATIONS

NOTES: DENSITIES SHOWN' Lbs. per cubic foot S SOLCEMENT . E. MOISTURE BELOW SPECIFICATIONS

. OTHER

WATER CONTENT: Per Cent of dry weight

PERCENT COMPACTION' Based on maximum dry
density obtained on sample indicated by

soil ID number.

Respectfully submitted,
Professional Service industries, Inc.

2605 North Grand River Avenue

Lansing, Ml 48906

Phone: 517/321-1324
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Professional Service Industries, Inc.
Michigan Testing Engineers Division

REPORT OF FIELD COMPACTION TESTS

TESTED FOR CONESTOGA-ROVERS & ASSOC., LID. pROJECT: SECUREMENT OF PLANT SITE
C/0 VELSICOL ST. LOUIS, MICHIGAN
701 W. WASHINGTON PHASE I & II-PROJECT No. 1185

ST. LOUIS, MI 48880

ATE JULY 6, 1983 OUR REPORT NO.: 408-30029-39 PAGE 3 of 3

TEST DATA: BELOW GRADE

ELEV MAXIMUM IN PLACE .

':g ' DATE DEPTH PfL?k"LBIEDR EE?«QQ cgv:;E:r DE?:;:N cgsiacé:gr: COMMENT
7 7-6-83 -1.3' |Cl-4 136.8 6.7% 134.5 98.3 A-1
8 7-6-83 GRADE |[C1-4 136.8 7.3% 137.3 100+ A-1
9 7-6-83 -0.7' |C1-4 136.8 6.5% 136.2 99.6 A-1
10 7-6-83 GRADE |Cl1l-4 136.8 7.0% 137.0 100+ AC-1
11 7-6-83 -0.7' |[C1-4 136.8 6.8% 137.5 100+ AC-1
12 7-6-83 -1.3' |Cl-4 136.8 6.7% 136.0 99.4 AC-1

__{EST LOCATION: WORKING PLATFORM

7 Station S5+15
8 Station 5+15
9 Station 5+15
10 Retest of Test No. 3
11 Retest of Test No. 4
12 Retest of Test No. 1
REMARKS: * 1. FILL MATERIAL A. TEST RESULTS COMPLY WITH SPECIFICATIONS
' 2. BACKFILL B. RECOMPACTION REQUIRED
3. BASE COURSE C. TEST!IS AFTER RECOMPACTION
, ‘ 4. SUBBASE D MOISTURE IN EXCESS OF SPECIFICATIONS
NOTES: DENSITIES SHOWN. Lbs. per cubic foot 5. SOILCEMENT-  E MOISTURE BELOW SPECIFICATIONS
6. OTHER

WATER CONTENT: Per Cent of dry weight
PERCENT COMPACTION: Based on maximum dry
density obtained on sampie indicated by
soil ID number. Respectfully submitted,
Professional Service Industries, Inc.

2605 North Grand River Avenue L Lansing, MI 48906 L] Phone: 517/321-1324
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REPORT OF FIELD COMPACTION TESTS

Professional Service Industries, Inc.
Michigan Testing Engineers Division

WATER CONTENT: Per Cent of dry weight

PERCENT COMPACTION: Based on maximum dry

density obtained on sample indicated by

soil ID number

TESTED FOR CONESTOGA~ROVERS & ASSOC., LTD. PROJECT: SECUREMENT OF PLANT SITE
C/0 VELSICOL ST. LOUIS, MICHIGAN
701 W. WASHINGTON PHASE I & II-PROJECT No. 1185
ST. LOUIS, MI 48880
__IATE JULY 8, 1983 OUR REPORT NO : 408-30029-41 PAGE 3 of 5
TEST DATA: BELOW GRADE
i ELEV MAXIMUM N PLACE cRCENT | .
' DATE OEPTH NOwBER L oy conTERt ey COMPACTION COMMEN
1 7-8-83 -1.3' [Cl1-4 136.8 6.7% 134.5 98.3 A~]
2 7-8-83 GRADE [C1l-4 136.8 6.8% 137.0 100+ A-1l
3 7-8-83 -0.7' Kl-4 136.8 7.2% 136.0 99.4 A-1
4 7-8-83 -1.3' C1-4 136.8 7.9% 133.5 97.6 B-1
5 7-8-83 GRADE [Cl1l-4 136.8 7.2% 138.0 100+ A-1
6 7-8-83 -0.7' [C1-4 136.8 7.5% 136.2 99.6 A-1
__(EST LOCATION:  WORKING PLATFORM
1 Station 24+25
2 Station 24+25
3 Station 24+25
4 Station 22+75
5 Station 22+75
6 Station 22+75
REMARKS: 1. FILL MATERIAL A. TEST RESULTS COMPLY WITH SPECIFICATIONS
2 BACKFILL B. RECOMPACTION REQUIRED
PiEge  C RHRARNEaSo
, a A D. MOI IN EX F SPECIFICATIONS
NOTES: DENSITIES SHOWN. Lbs. per cubic foot 5 SOLCEMENT .  E MOISTURE BELOW SPECIICATIONS
. OTHER

Respectfully submitted.
Professional Service Industries, Inc.

2605 No

rth Grand River Avenue

Lansing, Mi 48906

Phone: 517/321-1324



Professional Service Industries, Inc.
Michigan Testing Engineers Division

REPORT OF FIELD COMPACTION TESTS

TESTED FOR CONESTOGA~ROVERS & ASSOC., LTD. PROJECT: SECUREMENT OF PLANT SITE
C/0 VELSICOL ST. LOUIS, MICHIGAN
701 W. WASHINGTON PPASE I & II-PROJECT No. 1185
ST. LOUIS, MI 48880
_ATE JULY 8, 1983 OURREPORTNO.  408-30029-41 PAGE 4 of 3
TEST DATA: BELOW GRADE
TEST ELEV SO 1D MAXIMUM TER N PLACE ER -
NO DATE DEPTH © nuween o CONTENT RSy CoMpAGTION COMMENT
7 7-8-83 -1.3 C1-4 136.8 8.2% 131.8 96.3 B-1
8 7-8-83 -0.7! cl1-4 136.8 8.3% 134.7 98.5 A-1
9 7-8-83 GRADE c1-4 136.8 7.4% 135.5 99.0 A-1
10 7-8-83 -1 G2-5 115.0 4.3% 109.3 95.0 A-1
11 7-8-83 -1 G2-5 115.0 3.4% 109.3 95.0 A-1
12 7-8-83 GRADE G2-5 115.0 3.4% 109.8 95.4 A-1
__(EST LOCATION:
7 Working Platform: Station 21+25
8 Working Platform: Station 21425
9 Working Platform: Station 21+25
10 Internal Collection System Laterals: 150-ft. West of MHS-14
11 Internal Collection System Laterals: 250-ft. West of MHS-14
12 Internal Collection System Laterals: 370-ft. West of MHS-14

REMARKS:

NOTES: DENSITIES SHOWN: Lbs. per cubic foot

WATER CONTENT: Per Cent of dry weight

PERCENT COMPACTION: Based on maximum dry
density obtained on sample indicated by
soil D number

NnEWN -

. FILL MATERIAL
. BACKFILL

. BASE COURSE
. SUBBASE

. SOIL CEMENT .
. OTHER

moom»

. TEST RESULTS COMPLY WITH SPECIFICATIONS
. RECOMPACTION REQUIRED
. TEST IS AFTER RECOMPACTION

MOISTURE IN EXCESS OF SPECIFICATIONS
MOISTURE BELOW SPECIFICATIONS

Respectfully submitted
Professional Service Industries. Inc.

2605 North Grand River Avenue

° Lansing, Ml 48906

Phone: 517/321-1324



TESTEDFOR CONESTOGA-ROVERS & ASSOC.,
C/0 VELSICOL
701 W. WASHINGTON
ST. LOUIS, MI 48880
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Professional Service Industries, Inc.
Michigan Testing Engineers Division

REPORT OF FIELD COMPACTION TESTS

LTD. PROJECT- SECUREMENT OF PLANT SITE
ST. IOUIS, MICHIGAN
PHASE I & II-PROJECT No. 1185

B TE JULY 11, 1983 OUR REPORT NO.© 408-30029-42 PAGE 2 of 9
TEST DATA:
reST ELEV | son 1D MAXIMUM WATER N PLACE PER CENT .
L e S R R
1 7-11-83 -1.3' icl-4 136.8 8.1% 135.0 98.7 AC-1
; 2 7-11-83 -1.3' ICl1-4 136.8 7.9% 135.8 99.2 AC-1
ST LOCATION:
1 Retest of Test No. 4, taken 7-8-83 (Report No. 408-30029-41)
1 Retest of Test No. 7, taken 7-8-83 (Report No. 408-30029-41)
i
- REMARKS: * 1. FILL MATERIAL A. TEST RESULTS COMPLY WITH SPECIFICATIONS
2. BACKFILL B. RECOMPACTION REQUIRED
i 3. BASE COURSE c TES; IS AFTER RECOMPACTION
, . , 4. SUBBASE D MOISTURE IN EXCESS OF SPECIFICATIONS
NOTES: DENSITIES SHOWN: Lbs. per cubic foot 5. SOIL CEMENT E. MOISTURE BELOW SPECIFICATIONS
WATER CONTENT: Per Cent of dry weight 6. OTHER

PERCENT COMPACTION: Based on maximum dry
density obtained on sample indicated by
soil 1D number.

Respectfully submitted,
Professional Service Industries, Inc.

2605 North Grand River Avenue

) Lansing, Ml 48906

Phone: 517/321-1324



g Bheemges S

Professional Service Industries, Inc.
Michigan Testing Engineers Division

REPORT OF MOISTURE DENSITY RELATIONSHIP OF SOIL

/BIC FOOT

DRY DENSITY, LBS., PE}

144

140 i

136 i

132

128

124

resTeD FOR ~ CONESTOGA-ROVERS & ASSOC., LTD pROJECT.  SECUREMENT OF PLANT SITE
C/0 VELSICOL ST. LOUIS, MICHIGAN
701 W. WASHINGTON PHASE I & II-PROJECT No. 1185
ST. LOUIS, MI 48880
TE JULY 11, 1983 OUR REPORT NO.: 408-30029-42 PAGE 9 of 9
TEST DATA
148 ;= ———— Visual Classification: Gray Sandy Clay, with little

Silt and Fine Gravel
Sample Source: Borrow Pit: STA 2400, 175' Left

Method of Test: D1557-78

Test Results:

Maximum Dry Density: 137.5 bs/ft3
Optimum Moisture Content: 7.4 %

Soils I.D. No. Cl-6

4 6 8 10 12 14 16 18 20
MOISTURE CONTENT, PERCENT OF DRY WEIGHT
Respectfully submitted,

Professional Service Industries, Inc.

2605 North Grand River Avenue ] Lansing, M! 48906 L Phone: 517/321-1324
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Professional Service Industries, Inc.
Michigan Testing Engineers Division

REPORT OF FIELD COMPACTION TESTS

TESTED FOR* CONESTOGA-ROVERS & ASSOC., LTD. PROJECT: SECUREMENT OF PLANT SITE
C/0 VELSICOL ST. LOUIS, MICHIGAN
701 W. WASHINGTON PHASE I & II-PROJECT No. 1185

ST. LOUIS, MI 48880

ATE JuLy 25, 1983 OUR REPORT NO.: 408-30029-52 PAGE 2 of 5

TEST DATA: BELOW GRADE

ELEY o MAXIMUM IN PLACE -

"4 OATE DEPTH NUMBER oy CONTENT Ty COuPACTION COMMENT

1 7-25-83 -1.3' Cl-6 137.5 9.8% 134.7 98.0 A-1

2 7-25-83 GRADE cl-6 137.5 7.6% 134.7 98.0 A-1

3 7-25-83 -1.3" cl-6 137.5 9. 3% 135.3 98.4 A-1

4 7-25-83 GRADE cl-6 137.5 7.6% 137.0 99.6 A-1

5 7-25-83 -0.7 cl-6 137.5 8.0% 136.5 99.3 A-~1

6 7-25-83 GRADE cl-6 137.5 6.6% 135.8 98.7 A-1

_ ESTLOCATION: WORKING PLATFORM

1 Station 1480

2 Station 1+80

3 Station 72+50

4 Station 72450

5 Station 72+50

6 Station 70400

REMARKS: * 1. FILLMATERIAL A. TEST RESULTS COMPLY WiTH SPECIFICATIONS
2. BACKFILL B. RECOMPACTION REQUIRED
3 gAse CgEURSE 8' TEOST 1S AFTEF!(_: :gggsmg/xcnorw o
A . 4 4. SUBBA MOISTURE IN F SPECIFICATIONS

NOTES: DENSITIES SHOWN: Lbs. per cubic foot 5 (s)ou. CEMENT .  E. MOISTURE BELOW SPECIFICATIONS

6. OTHER

WATER CONTENT: Per Cent of dry weight
PERCENT COMPACTION: Based on maximum dry
density obtained on sampie indicated by
soil ID number. Respectfully submitted,
Professional Service Industries, Inc.

2605 North Grand River Avenue L Lansing, Ml 48906 . Phone: 517/321-1324
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Professional Service Industries, Inc.
Michigan Testing Engineers Division

REPORT OF FIELD COMPACTION TESTS

TESTED FOR: CONESTOGA-ROVERS & ASSOC., LTD. PROJECT: SECUREMENT OF PLANT SITE
C/0 VELSICOL ST. LOUIS, MICHIGAN
701 W. WASHINGTON PHASE I & II-PROJECT No. 1185
ST. LOUIS, MI 48880 :
 JATE. JULY 25, 1983 OUR REPORT NO.:  408-30029-52 ppaGE 3 of 5
TEST DATA: BELOW GRADE
ELEV MAXIMUM IN PLACE .
= oate = Nween|  LABORY conrent W22 comeacrion COMMENT
7 7-25-83 GRADE Cl-6 137.5 6.3% 138.0 100+ A-1
8 7-25-83 -0.7"' Cl-6 137.5 6.9% 137.5 100.0 A-1
9 7-25~-83 -1.3" Cl-6 137.5 ©6.6% 135.5 98.5 A-1
10 7-25-83 GRADE Cl-6 137.5 6.9% 138.2 100+ A-1
11 7-25-83 GRADE Cl-6 137.5 7.2% 137.0 99.6 A-1
12 7-25-83 -0.7" Cl-0 137.5 7.5% 136.2 99.1 A-1
—-TEST LOCATION: WORKING PLATFORM
7 Station 70400
8 Station 70+00
9 Station 67+50
10 Station 67+50
11 Station 65+00
12 Station 65+00
REMARKS: * 1. FILLMATERIAL A TEST RESULTS COMPLY WITH SPECIFICATIONS
) 2. BACKFILL B AECOMPACTION REQUIRED
3 SUBBASE CE B IROSTUREIN EXCESS OF SPEGIFICATIONS
. . . 4. SUBBAS . MOI IN EX tFI ION
NOTES: DENSITIES SHOWN: Lbs. per cubic foot 5 SOILCEMENT .  E MOISTURE BELOW SPECIFICATIONS
6. OTHER

WATER CONTENT: Per Cent of dry weight

PERCENT COMPACTION: Based on maximum dry

density obtained on sample indicated by
sod 1D number.

Respecttully submitted,
Professional Service Industries, Inc.

2605 North Grand River Avenue

Lansing, Ml 48906 ]

Phone: 517/321-1324
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Professional Service Industries, Inc.

Michigan Testing Engineers Division

REPORT OF FIELD COMPACTION TESTS

WATER CONTENT: Per Cent of dry weight

PERCENT COMPACTION: Based on maximum dry
density obtained on sample indicated by

soil 1D number.

TESTED FOR'  CONESTOGA-ROVERS & ASSOC., LTD. PROJECT. SECUREMENT OF PLANT SITE
C/0 VELSICOL ST. LOUIS, MICHIGAN
701 W. WASHINGTON PHASE I & II-PROJECT No. 1185
ST. LOUIS, MI 48880
“DaTE JULY 25, 1983 OUR REPORT NO.. 408-30029-52 PAGE 4 of 5
TEST DATA: ABOVE GRADE
ELEV MAXIMUM IN PLACE .
novecn| A8 Ry coment | o | coumacrion
13 7-25-83 | BRME  |ci-e| 1375 9.1% 134.7 98.0 a-1
14 7-25-83 +1° cl-6 137.5 7.2% 130.0 94.5 a-1
15 7-25-83 +2° Cl-6 137.5 6.9% 131.5 95.6 A-1
16 7-25-83 +2' Cl-6 137.5 6.8% 132.7 96.5 A-1
17 7-25-83 +1' cl-6 137.5 7.5% 128.0 93.1 A-1
18 7-25-83 +1' cl-6 137.5 8.4% 125.0 90.9 A-1
TEST LOCATION:
13 Working Platform : Station 65+00
14 Working Platform Berm: Station 65+00
15 Working Platform Berm: Station 65+00
16 wOrkiné platform Berm: Station 70+00
17 Working platform Bexrm: Station 70+00
18 Working-platform Berm: Station 3400
REMARKS: 1. FiLL MATERIAL A. TEST RESULTS COMPLY WITH SPECIFICATIONS
2. BACKFILL B. RECOMPACTION REQUIRED
3. BASE COURSE C. TEOST IS AFTER RECOMPACTION
. : 4. SUBBASE D MOISTURE IN EXCESS OF SPECIFICATICNS
NOTES. DENSITIES SHOWN: Lbs. per cubic foot 5 SOLCEMENT .  E MOISTURE BELOW SPECIFICATIONS
6. OTHER

Respectfuily submitted.
Professional Service Industries, Inc.

2605 North Grand River Avenue °

Lansing, Ml 48906

Phone: 517/321-1324
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Professional Service Industries, Inc.
Michigan Testing Engineers Division

REPORT OF FIELD COMPACTION TESTS

TESTED FOR: CONESTOGA-ROVERS & ASSOC., LTD. PROJECT. SECUREMENT OF PLANT SITE
C/0 VELSICOL ST. LOUIS, MICHIGAN
701 W. WASHINGTON PHASE I & II-PROJECT No. 1185
ST. LOUIS, MI 48880
~uATE JULy 25, 1983 OUR REPORT NO 408-30029-52 PAGE 5 of 5
TEST DATA: ABOVE GRADE
TEST o MAXIMUM A N PLACE PEA CENT e
NG DATE OEPTH NUMBER Bﬁig?; CONTENT oSy COMPACTION COMMENT
19 7-25-83 +2' Cl-6 137.5 8.0% 127.3 92.5 A-1
~TEST LOCATION:
19 Working Platfrom Berm: Station 3+00
REMARKS: * 1. FILLMATERIAL A. TEST RESULTS COMPLY WITH SPECIFICATIONS
2. BACKFILL B RECOMPACTION REQUIRED
3 BASE CSOEURSE C. TEOST 1S AFTER RECOMPACTION
. . 4 SUBBA D MOISTURE IN EXCESS OF SPECIFICATIONS
NOTES: DENSITIES SHOWN: Lbs. per cubic foot 5 SOILCEMENT .  E MOISTURE BELOW SPECIFICATIONS
6. OTHER

WATER CONTENT: Per Cent of dry weight

PERCENT COMPACTION: Based on maximum dry
density obtained on sample indicated by

soil ID number.

Respectfully submitted,
Professional Service Industries, Inc.

2605 North Grand River Avenue

Lansing, MI 48906

Phone: 517/321-1324
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Professional Service Industries, Inc. -
Michigan Testing Engineers Division

REPORT OF FIELD COMPACTION TESTS

TESTED FOR- CONESTOGA-ROVERS & ASSOC., LTD.

T DATE.

C/0 VELSICOL CHEMICAL CORPORATION
701 W. WASHINGTON STREET
ST. LOUIS, MICHIGAN 48880

PROJECT: SECUREMENT OF ST. LOUIS PLANT SITE
ST. LOUIS, MICHIGAN
PHASE I & II, PROJECT NO. 1185

August 6, 19383 "OUR REPORT NO.:  408-30029-62 Page 2 of 2

TEST DATA:

TEST ELEV | sow D MAXIMUM WATER IN PLACE PER CENT .

NO DATE DEPTH NUMBER oy CONTENT eneTy COMPACTION COMMENT

1 8/6/83 -0. 3! C1-6 137.5 7.3 138.25 100+ A-1

2 8/6/83 -1.0' C1-6 137.5 6.6 136.0 98.9 A-1
TEST LOCATION: WORKING PLATFORM

1 Station 61+50

2 Station 61+50
REMARKS: * 1. FILLMATERIAL A. TEST RESULTS COMPLY WITH SPECIFICATIONS

2. BACKFILL B. RECOMPACTION REQUIRED
3. gASE CCJEURSE C. TEST IS AFTER RECOMPACTION
_ . . 4. SUBBAS D. MOISTURE IN EXCESS OF SPECIFICATIONS
NOTES: DENSITIES SHOWN: Lbs. per cubic foot 5 SOIL CEMENT E. MOISTURE BELOW SPECIFICATIONS
WATER CONTENT: Per Cent of dry weight 6. OTHER
PERCENT COMPACTION: Based on maximum dry
density obtained on sample indicated by
soil ID number. Respecttfully submitted,
Professional Service Industries, Inc.
2605 North Grand River Avenue Lansing, MI 48306 [ Phone: 517/321-1324
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Professional Service Industries, Inc.
Michigan Testing Engineers Division

REPORT OF MOISTURE DENSITY RELATIONSHIP OF SOIL

CONESTOGA-ROVERS & ASSOC., LTD. PROJECT: SECUREMENT OF PLANT SITE

TESTED FOR:
C/0 VELSICOL CHEMICAL CORPORATION ST. LOUIS, MICHIGAN
701 W. WASHINGTON STREET PHASE I & II, PROJECT NO. 1i85
ST. LOUIS, MICHIGAN 48880
- DATE August 8, 1983 OUR REPORT NO..  408-30029-64 Page 2 of 2
TEST DATA
148

——== VisualClassification: Gray sandy clay with little silt
= & fine gravel

;| sample Source: Borrow Pit; Statiom 2+00, 135" left

Method of Test: D1557-78

Test Resulits:

Maximum Dry Density: 137.4 ibs/ft2

Optimum Moisture Content: 7.5 %
Sample No. Cl-7

Atterberg Limits:
Liquid Limit: N/A | Plastic Limit:

N/A

N/A i

132

DRY DENSITY, LBS., PER CuBIC FOOT

128

124

16 18 20

MOISTURE CONTENT, PERCENT OF DRY WEIGHT
Respectfully submitted,
Professional Service Industries, Inc.

2605 North Grand River Avenue L] Lansing, Ml 48906 [ Phone: 517/321-1324
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o Y =~ | Professional Service Industries, Inc.

‘U L Michigan Testing Engineers Division

REPORT OF FIELD COMPACTION TESTS

WATER CONTENT: Per Cent of dry weight

TESTED FOR . CONESTOGA-ROVERS & ASSOC., LTD. PROJECT: SECUREMENT OF ST. LOUIS PLANT SITE
C/0 VELSICOL CHEMICAL CORPORATION ST. LOUIS, MICHIGAN
701 W. WASHINGTON STREET PHASE I & II, PROJECT NO. 1185
ST. LOUIS, MICHIGAN 48880
~ DATE August 11, 1983 OUR REPORT NO.-  408-30029-67 Page 3 of 3
TEST DATA:
y ELEV . MAXIMUM IN PLACE .
o' DTE oeeTn Noween| LA DAY conTEnT o2 | compacmion coment
1 8/11/83 GRADE Ccl-7 137.4 7.1 137.8 100+ A-1
2 8/11/83 -0.7' Cc1l-7 137.4 6.7 136.3 99.2 A-1
3 © 8/11/83 -1.3" C107 137.4 7.5 137.0 99.7 A-1
~ TEST LOCATION: WORKING PLATFORM
1 Station 55+00
2 Station 55+00
3 Station 55+00
REMARKS: * 1. FILLMATERIAL A. TEST RESULTS COMPLY WITH SPECIFICATIONS
2. BACKFILL B. RECOMPACTION REQUIRED
y OBBASE T B MORTURE N Exec O P et IFICATIONS
_ . 4. .
NOTES. DENSITIES SHOWN: Lbs. per cubic foot 5 gOILECREMENT E. MOISTURE BELOW SPECIFICATIONS
6. OTH

PERCENT COMPACTION: Based on maximum dry

density obtained an sample indicated by
soil ID number Respectfully submitted,
Professional Service Industries, Inc.

2605 North Grand River Avenue ] Lansing, Ml 48506 ° Phone: 517/321-1324
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Professional Service Industries, Inc.
Michigan Testing Engineers Division

REPORT OF FIELD COMPACTION TESTS

Testep FOR. CONESTOGA~ROVERS & ASSOC., LTD. PROJECT: SECUREMENT OF ST. LOUIS PLANT SITE
C/0 VELSICOL CHEMICAL CORPORATION ST. LOUIS, MICHIGAN
701 W. WASHINGTON STREET PHASE I & II, PROJECT NO. 1185
ST. LOUIS, MICHIGAN 48880
DATE August 15, 1983 OUR REPORT NO.:  408-30029-69 Page 2 of 2
TEST DATA:
ELEV s ’ MAXIMUM IN PLACE -
o oare e Noveen| LB ORY couTERT S| compacron coumENT
i
i1 8/15/83 GRADE  [|C1-7 137.4 7.2 138.5 100+ A-1
l
P2 8/15/83 -1 IC1-7 137.4 6.9 138.0 100+ A-1
3 8/15/83 GRADE Cl-7 137.4 8.4 139,8 100+ A-1
4 8/15/83 -1 cl-7 137.4 8.3 135.3 98.5 A-1
TEST LOCATION: WORKING PLATFORM
1 Station 49400
2 Station 49+00
3 Station 45+00
4 Station 45+00
REMARKS: * 1. FILL MATERIAL A. TEST RESULTS COMPLY WITH SPECIFICATIONS
2" BACKFILL B. RECOMPACTION REQUIRED
2 SUBBASE T B MOISIURE N EXCESS OF SPEQIFICATIONS
. R 4 T
NOTES: DENSITIES SHOWN: Lbs. per cubic foot 5. SOIL CEMENT E. MOISTURE BELOW SPECIFICATIONS
6. OTHER

WATER CONTENT: Per Cent of dry weight

PERCENT COMPACTION: Based on maximum dry
density obtained on sample indicated by

soil ID number.

Respectfully submitted,
Professional Service Industries, Inc.

2605 North Grand River Avenue

Lansing, Ml 48906

Phone: 517/321-1324
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_ DATE August 16, 1983 OUR REPORTNO.:  408-30029-70 Page 3 of 3
TEST DATA
148 . _. Visual Classification: Gray sandy clay with lime silt &
. : gravel.
: Sample Source: Borrow Pit; Station 1400, 150' left
elevation 700'
144 { Method of Test: D1557-78

{

DRY DENSITY, LBS,, PER CuBIC FOOT

TesTeD FOR CONESTOGA-ROVERS & ASSOC., LTD.

Professional Service Industries, Inc.
Michigan Testing Engineers Division

REPORT OF MOISTURE DENSITY RELATIONSHIP OF SOIL

C/0 VELSICOL CHEMICAL CORPORATION ST.

701 W. WASHINGTON STREET

ST. LOUIS, MICHIGAN

48880

LOUTIS, MICHIGAN

prOJECT: SECUREMENT OF ST. LOUIS PLANT SITE

PHASE I & I1, PROJECT NO. 1185

1 Test Resuits:

ti] Atterberg Limits:
Liquid Limit: N/A

Maximum Dry Density: 140.1
Optimum Moisture Content: 7.6

Ibs/ftd
%

Plastic Limit: N/A  pi. N/A

136

T

132

124

8 10 12

14 16

MOISTURE CONTENT, PERCENT OF DRY WEIGHT

18 20

Respectfully submitted.

Professional Service Industries, Inc.

2605 North Grand River Avenue

. Lansing, M 48906

. Phone: 517/321-1324
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Professional Service Industries, Inc.
Michigan Testing Engineers Division

REPORT OF FIELD COMPACTION TESTS

TesTepFor.  CONESTOGA-ROVERS & ASSOC., LID PROJECT- SECUREMENT OF ST. LOUIS PLANT SITE
C/0 VELSICOL CHEMICAL CORPORATION ST. LOUIS, MICHIGAN

701 W. WASHINGTON STREET PHASE I & II, PROJECT NO. 1185
ST. LOUIS, MICHIGAN 48880 :

DATE August 24, 1983 OUR REPORT NO 408-30029-77 Page 2 of 2
TEST DATA:

1 8/24/83 GRADE Cl-8 140.1 6.6 142.0 100+ A-1

2 8/24/83 -1' Cl1l-8 140.1 7.8 140.5 100+ A-1

3 8/24/83 GRADE cl-8 140.1 1.9 138.5 98.9 A-1

4 8/24/83 -1 c1-8 140.1 10.8 137.3 98.0 AD-1

5 8/24/83 GRADE Cl1-8 140.1 7.2 139.8 99 8 A-1

6 8/24/83 -1' C1-8 140.1 8.0 138.0 98.5 A-1
TEST LOCATION: WORKING PLATFORM

1 STATION 41+25

2 STATION 41+25

3 STATION 39+25

4 STATION 39+25

S STATION 37400

6 | STATION 37+00
REMARKS: ] .

1. FILL MATERIAL A. TEST RESULTS COMPLY WITH SPECIFICATIONS
2. BACKFILL 8. RECOMPACTION REQUIRED
3. BASE COURSE C. TESTIS AFTER RECOMPACTION
_ . 4. SUBBASE D. MOISTURE IN EXCESS OF SPECIFICATIONS
NOTES: DENSITIES SHOWN: Lbs. per cubic foot 5. SOIL CEMENT E. MOISTURE BELOW SPECIFICATIONS
6 OTHER

WATER CONTENT: Per Cent of dry weight

PERCENT COMPACTION: Based on maximum dry
density obtamned on sampie indicated by

soil ID number. Respectfully submitted,

Professional Service Industries, Inc.

2605 North Grand River Avenue L Lansing, Ml 48906 ] Phone: 517/321-1324
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VERIFICATION LOG
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APPENDIX E

CERTIFICATIONS OF COMPLIANCE FOR BENTONITE



- -
e - -

. INTEIENATIONEL MON. & CHEIV,
i
t COLINY, WYOMING

PLANT Velsico Chemical Cormp,

St, Toyis, MT

iJate Lzaded 6-27-83

te Teszed AD7-R"7

.Car Nizter Truck

Order Number ChQ65-2

igcssity oo ) 302 55 ot Fils.

. ‘ CANONIE CONSTRUCTION

Job #83-6G

C6065-9

IMC certifies that trucklocad Mercer (Jones Aviation 3-50)

shipped on 27 June 1983

-

is premium-grade bentonite

meeting API specifications 13A.

i, Q. 3L s
Dwight) Schipke A

Plant Superintendent
INTERNATIONAL MINERALS & CHEMICAL CORZP.

Colony, Wyoming



INTIENATIONAL VDN, & CHEV

- e oV

1 |
1

CCLIIY, WYIMING

y T=ANT _ Velsico Chemical Corp. St. Louis, MI
iDa:e Lszdied 6;2;P83 Date Tes:tsaé
%Car No=tsr Truck Order Number C6065-8
£ ¥z 8.4 Tisszsizy 60 5L 33C_k2 pE _8.4 Filz. _1L.6

CANONIE CONSTRUCTION

Job #83-6G

C6065-8 .
IMC certifies that truckload Mercer (Jones Aviatiom 10-40Q)

shipped on 27 June 1983 is premium-grade bentonite

7&,3".&

Dwight/ Schipke

Plant Superintendent
INTERNATIONAL MINERALS & CHEMICAL CORP.

Colony, Wyoming

meeting API specifications 13A.



1 LABOZATIR  AEPORT

i' INTERNATIONAL MIN. & CHEM, CORS

COLONY, WYOMING

Skipeent to

“PLANT Yelsico Chemical CGarn Sk Tonig MT

:)ate Lozied £_22_81 Date Tested 622323

tCar N=ter M"‘Gjﬁiz CTre 1ee-12y) Order Number _ prAnkz.7

- H2: 8.3 Viscosit 600 _57  300_4L PH _o1 Flt. _12.n

CANONIE CONSTRUCTION

Job {#83-6G

C6065-7
IMC certifies that truckload Mercer (J&R Trucking 100-101)

shipped on 24 Juypne 1983 is premium-grade bentonite
meeting API specifications 13A.
oY
_%&QA Q ST
DWLGéyécH*Dke'

Plant Sunerlntendent
- INTERNATIONAL MINERALS & CHEMICAL CORP.

Colony, Wyoming



CANONIE CONSTRUCTION

Job #83-6G

Cg0685-7
IMC certifies that truckload Mareer (J&2 Trucking 100-101)

shipped on 24 Jyna 1983 is premium-grade bentonite
meeting API specifications 13A.

Dw1zhg Schlpke 5

Plant Superintendent
INTERVATIONAL MINERALS & CHEMICAL CORP.

Colony, Wyoming

CANONIE CONSTRUCTION

Job #83-6G

C6065-7
IMC certifies that truckload Mercer (JER Trucking 100-101)

shipped on a4 June 1923 is premium-grade bentonite

QSM .

Dwmghé Sc‘npke

Plant Superlntendent
INTERVATIONAL MINERALS & CHEMICAL CORP.

Colony, Wyoming

meeting API specifications 13A.




. TSl el

. LAZOFATIAY REPCRT

a o P AT -~ v Y -
INTERNATICONAL MTN, & C CR

‘; -

‘ CCLONY, WICMING

ilAfT Velsico Chemical Corp. St. Louis, MT

ate Lozzled _ 6-20-83 Date Tested A_on_g1

‘Car Muzhzr Truck Cargo Express Order Number cAQAs_g

a2 8.0 Viscosity 600 69 300_57 pH £ 9 File. Y.

CANONIE CONSTRUCTION
Job #83-6G

C6065-6
IMC certifies that truckload MERCER (Cargo Express 51141-511414)

shipped on 21 June 1983 is premium-grade bentonite

meeting API specifications 13A.

0 Ji

Dwight{Schipke
Plant Superintendent

INTERNATIONAL MINERALS & CHEMICAL CORD.
Colony, Wyoming




h—“‘ h-—“-
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. .00

CANONIE CONSTRUCTION

Jot #83-6G

C6065-5
IMC certifies that truckload MERCER (Tiger Transport 154-854)

shipped on 21 June 1983 _ is premium-grade bentonite

meeting API specifications 13A.

Bt 0 dL o
Dwight) Schipke "

Plant Superintendent
INTERNATIONAL MINERALS & CHEMICAL CORZP.

Colony, Wyoming

~ LABORATORY REPORT

INTERNATIONAL MINERALS & CHEMICAL CORPORATION
COLONY, WYOMING

_ ‘hipments to
PLanT __ AN ?\ el
Date Loaded 'G- g ! - C’;S Date Tested h‘ 20 ?3
R & ;
Car Number \, > C2) Z,Zq.gé;/ Order Number ( (~C4-S ég‘yé/
T S - pg
%1420 4%. |
. ‘
IMM., Viscosity 600 kz‘ q 300 E)O Clay Methylene Blue ' ML
22.5 4 6~s

Sieve Analysis

Plus 20 Mesh

Plus 50 Mesh A i

Plus 100 Mesh '

Plus 200 Mesh .. BN
Pan A \t' —

Total



[}

LABQFATIRY REPORT
INTIANATICNAL MOIN. & CHEM, CCRF

iV o et

COLONY, WYOMING

fhipms:: o)

& Velsico Chemical Cormp,, St, Tonis MT

late Leaded _ 6-20-83 Date Tested__ ¢ 1) g9
Ea Nuztzr Truck Order Numbar __ C6065-L

9.6 Viscosity 600 58 300_L5_ pH _9.0 Filt. _11.2

CANONIE CONSTRUCTION

Job #83-6G

C6065-4
IMC certifies that truckload ERBEJ A ~40)

shipped on 29 Juyne 1983 is premium-grade bentonite

meeting API specifications 13A.

Tt 0 SRl @0

Dw1gh€yéch1pke

Plant Superintendent
INTERNATIONAL MINERALS & CHEWICAL CORP.

Colony, Wyoming




[ TN

LABORATCx: REFCRT
INTERNATIONAL MIN. & CHIM. CORP.
COLONY, WYCMIMG

Shipment to :

PLANT Ve l\sico iS‘:‘ loos

. Date Loaded (L-\ﬂ‘%% Date Tested /.; 14 '?;

Car Number _“Tek T X (EI8-€84)  order Number 0 (:0LS - /<
% 420 G, Viscosity 500 _ /; sﬁy 300_.4/ ©pH CZC File. _4/"4"-

CANONIE CONSTRUCTION
Job #83-6G

IMC certifies that truckload ?52:022;12 IET Leaging €18-6154)

- shipped on __ 18 June 1983 is premium-grade bentonite

meeting API specifications 1l3A.

Dwight{Schipke

Plant Superintendent
INTERNATIONAL MINERALS & CHEMICAL CORP.
Colony, Wyoming



| ey ) Porrs o

3=l Swier
LABORATORY REPORT f-id-£3

INTERNATIONAL MIN. & CHEM. CORP. <
COLONY, WYOMING

o

[ R

; Shipment to

? FLANT !\Q\é\m#&.l@o\g M
‘Date Loaded _ (n- |4-% Date Tested_ (o- 14-§ R =

j Sar Number ’\/\\\(d—" Moo Order Number f,(pO(gg‘@/j

% H20 G Viscosity 600 ) 300 S 4 g _G  File. yo0-¥

3

CANONIE CONSTRUCTION
Job #83-6G

' 24800-24850
IMC certifies that truckload C6065-13 Mercer (Case Eeavy Haulers)

shipped onl4 June 1983 is premium-grade bentonite

meeting API specifications 13A.

chipke
Plant Superintendent

INTERNATIONAL MINERALS & CHEMICAL CORP.
Colony, Wyoming



t

INTERNATIONAL MIN. & CEEM. CO=°.
COLCNY, WYOMING

Shinme it to

i LANT _[esico Kfmcu_.( J,;Zm“ 7/

CANONIE CONSTRUCTION
Job #83-6G

2615-340563

jED“*,a Loaded $- /7-23 Date Tested $-/7-83
‘lar Number Jruck Order Number C S //17-1
-,_:A.A. / o N
‘% 523 9.6 Viscosizy £00 58 300 43 pE 94  Filz, /2.0 m’

IMC certifies that truckload Mercer (Tri-State Motor Transit)

shipped on 17 May 1983 is preuiium-grade bentonite

meeting API specifications 13A.

Rt 0 JLAFY

Dwight cnlpke



CANONIE CONSTRUCTION
Job #83-6G

2580-965
IMC certifies that truckload Mercer (Momsen) Transportation

shipped on 20 May 1983 is premium-grade bentonite

Y STIN

meeting API specifications 13A.

[ ST

Dw:.g“xtOSc‘upke
T 5\23\2@3
. LA3OFATOR. REPORT
INTERNATIONAL MIN. & CHEM. CORP.

.- COLOXY, WYOMING

Shipment to .

PLANT 12 S\ Dhawe &m <\ "‘

o _ 008 s Bondnnd 0o Yo 00T Setliias

Date Loaded __<-20-KD Date Tested <-20-813 =

Car Nimhar ~Tx
r Nizmber JHQ NI BN [g!g QQ Order Number __ (&/1- 2
£ 420 9% Viscosity 600 4Q8 300 S pH 9.0 Filz. gQ.g&TZ




il

R

-

_THIS SHIPPING ORDER ™ ™agen ok b e *

Mercer Transportation
l CARRAIER: .

FROM

RECEIVED, suoiec! 10 the Ciasalications end ta

1 afiect on tNa ate Of Tha 18ave Of 1N18 ShigoIng COraer,
Eentonite Spur,Colony,wyo.
AT:

(@EI$) INTERNATIONAL MINERALS & CHEMICAL CORPORATION

he 0rO0ETIY ORILI108d 08w A m"" QOOE DrOer TICEOL A8 NOIEY ILONENIT ARG CONMIAON Of CONtEnts &1 DACRIQes mecaed. G mo 82 AQICHEY DOW SMER S CHNEr (1A wOC CMTIEY DA
whoer1to0d L1 (L] Q 3NV DErION OF COMDOF BLIOA A JOSIMI3ION 0! INQ OrGOENY UNOE? INE COMIACT BQIEES 1D CIITY 10 113 YIud OISCR OF IS vy M M JETASIOA 1 0N 13 rOuTe DN wIse 'Q J8hver
10 BNQLARY LMY QN TAQ 1Gutd 10 wq a.ilmll WGR 1)1 Muledtiy My 00T 35 10 €aCR Chrae OF 311 O 2Ry 3310 OrOUNIY Gver §41 O BNy 0GTTIGN OF 300 (Gul® 1O ORILAAIGN. 21Q 33 10 @OCR D2ty B Iy LIME IAIgURSIND (A 1 Q7 nv I
S0 GFO0ETIY, INSI eIy 3EPICE 10 O DETIOIMER NG PUNTEY 3AI DO ILDIECT 10 &Il TNE 1@rmY SnG CONTINONS O TAE UMIDm DOMeatic SIrBgRt $i1 of LAOINQ 381 1071A 111 1A UMiIOrm Fragnt CLalsiicson A allegl In 1ng JMe
NOrOS! f 1AIBI8 & 1B OF & 1Bl WEtE BOMENL OF 1 D) 1 Ing OV LIt OF 1861 ] 1S .3 3 MOIOF Cariee SMIDmENT

SIGEUr RITERY COrTIfge tADI RS 1§ JEMILat WHIN 8l 19rNS gng CONMILENS B ING Losd Wil 6l 10N, INCIVGING IRGSE BN ING 0aSE INEYSQ!. se1 (AN M the I8 HCEHEn o 1aNI! wingh geverns e ol tha
SRG 1 5000 OYIRG SAE CONGINIONS I8 PITEET IGO0 18 8Y 1he SAPOW 3N MTETISE 10F MMiait 3/E MBS seBIgNe.
DATE SHIPPED CUSTOMER ORCER NUMBER FREIGHT RATE IMC ORDER NO.
20 lay 83 8897 o C3117-2
I
CONSDGV SOLD TO:

ico Chemical EINBER Corp.
701 W. ¥agshington (WLYJ46)
BDOBBBEBE Job #83-6G

St. Louis, HMichigan 32E58

FOR HELP IN CHEMICAL EMERGENCIES
INVOLVING SPiLL, LEAK, FIRE OR EX-
POSURE CALL CHEMTREC TOLL-FREE
800-424-9300 DAY OR NIGHT

SOUTE.

Mercer Transportation (Xomsen

CAR NUMBER

) 2580-965

The Fibre Boxes used for this shipment contorm o the specifications sat forth in th
and all other requirsments of Ruie 41 of the Uniform Freight Classification.

This snipment 1S correctly
described. The correct

# box maxers cartificate thereon

*it the shipment moves batwesn two ports Dy a Carrier by water, the Law requires that the il of lading state
whether it is “carriers or shippers waignt.”

weignt is

los.

Suorect 10 vernhcauion Dy Governing
weigning and INSOECTION Ddureau

Shipoers imprint in Lisy of Stamp; not a part of Bill of Lading approved by the Interstate Commerce Commission. |
. 3CCOrOINg to

Subject to Section 7 ¢t Conditions of Appiicabie dill of lading. If this shipment is to De celivered to the consignes agreemaent
wnnout recourse on the Consignor. the Consignor shall sign the following statement. No.
The Carrier shail not make delivery of this Shipment without Paymant of freignt and ail other iawfui charges. INTERMATIONAL MINERALS

4 CHEMICAL CORP. S
Signature of Cansignor, INTERNATIONAL MINERALS & CHEMICAL CORPORATION _ ooe
It Tharges are !0 De

Prgoaid. write Or $1amo

The agreed, declared. or reieased value of the property is heredy specifically stated by the shicper to De Not exceeding 50¢ S8 | nere 1o Be Prepsid-

pound per article or 135¢ per pound for each distribution package or any higher vaiue permitted oy RRO MC-372, whichever vaiue

o ey 8 Srona Snd Seprgead B i abiacs Caremar oy " Corvonmant s dject o tessed | COLLECT
,A'::";‘(-‘%"“ PACKAGE HM BILL OF LADING DESCRIPTION OF ARTICLES. SPECIAL MARKS. AND EXCEPTIONS Sutrear G o
448, 100 1lb| GROUND CLAY ROI plain 96892 200-SPECIAL 3295232 44,800 1b
SLURRY GEL 125
~ 16| wood 42x42 d uble face pallets 4x7 high 800 1b
SCL se F freight Bill to: Canonie Construction

Bax 508

PLASTIC WRAPPED South Haven, MI

48090
driver phone Hike Rehkof at 817-681-53502 or 5903
prior to arrival 274

Iarys

/\

,f' \
\

MARKED
SHELL

CAmACITY
OOME GROSS (L8S)
TARE (L8S)

NET (LBS)

WT. PER GAL.
LOADED T*F
GAL. LOADED

T8 is 10 canity that the above named materials
tation, accorging to the agplicable reguiations

‘\:rooeny classified, i

. packageq, Marked and !at ed, and are \n proper con
¢ Cepartment ot ,fan o

n tQr sranspor-
n and the Envirgnment rotection AGEiCys



ST )

COLONY, WYOMING

. Shipmsent to

: PLANT k}ﬂﬁ;ccsé:?\vzna\cujL C}ézﬁé_fjgzlgéligggiﬁﬁgnﬂL'

! Date Loaded S-23-8> Date Tested__ -2 3-8 3
Car Nember Trucl = | Order Number _* 5//7-%

% =20 Q.3 Viscosity 600 Sl 300 Y< pH Q.2 Filt., 3.2
| W:IJX 37

CANONIE CONSTRUCTION
Job #83-6G

IMC certifies that truckload Mercer (Thunderbird 1269-1269A)

shipped on 23 May 1983 is premium-grade bentonite

meeting API specifications 13A.




.
Y

]

~

LABORATOh‘.REPORT
INTERNATIONAL MIN. & CHEM. CORP.
COLONY, WYCMING
Shipment to

i PLANT Yolsh \ . _dogis T
: Date Loaded 55-2:3-33 Date Tested S - 2.3;’83
‘ Car Number /]/md(d:g Order Number Q<I1N- d

7 R0 B.W Viscosity 600 _S2 300 L// pH 92 File, /3.2

&cf& 4s 39

CANONIE CONSTRUCTION

Job #83-6G

IMC certifies that truckload Mercer (Marck Express 21027-21027A)
24 May 1983

shipped on

is premium-grade bentonite

Dwigh® Schipke

meeting API specifications 13A.




L

~ | >
LABORATOR. REPORT
INTERNATIONAL MIN. & CHEM. CORP.
COLONY, WYOMING

Shipment to

PLANT ‘\S&QM OM&@./ &;ii&»&é AN

Date Loaded K- Z_deB Date Tested <- Z_Li;g;
Car Number /\T\)Q.\(i \ Order Number T4 /|7 -5

% H20 _ 9.7 Viscosity 600 _SG 300 4S< oM 4./ Filt. (3.5

-

CANONIE CONSTRUCTION
Job #83-6G

IMC certifies that truckload Jercer (Jones Aviation 10-40)

shipped on 24 Hay 1883 is premium-grade bentonite

- Dwight) Schipke

meeting API specificatioms 13A.




(" IEESS

~

LABORATOR. REPQRT
INTERNATIONAL MIN. & CHEM. CORP,
COLONY, WIOMING

Shipment to

PLANT lk&s\m Q rice ng@ Selogs ™ML

Date Loaded ($-2Z-87 Date Tested <S-2¢-83

_Car Number ’T?(xjgf Order Number OQ<y]9- /.

w420 97 Viscosity 600 57 300_d3 pH 9./ Fi:. /3.0

‘\

CANONTE CONSTRUCTION
Job #83-6G

508975089A
IMC certifies that truckload ¥ercer (Transcontinental Express)

shipped on 25 May 1983 is premium-grade bentonite

meeting APl specifications 13A.

it 0 L) PR

Dw:LghtOSc‘unke

Plant Superintendent

INTERNATIONAL MINERALS & CHEMICAL CORP.
Colony, Wyoming



¢ . N N
.l . /Qi\ MBC’“"‘OQV 91‘3 "RT

i INTE2XATIONAL MCN. & CHEM. CORS.
COLONY, WYOMING

X
1

Skipmernt <o

LA \DQQhéRID <?§\LNV*$EQS14 :15‘£15 L}zSiz:;Zlbkkijs VY\j\ :3u~M4 Ky

Dat e . -
, Date Loaded _.3-215-%3 Dat.e Tested_ \r-2.3 €

| Car Number __“Trock ™ | Order Number g:;m- 2

o 3 . .

20 1.9 Viscosity 600 (3 300 s_JQ pH S 7 Filt L

-

l . CANONIE CONSTRUCTION
Job #83-6G

i ‘
A IMC certifies that truckload Nercer (J&J Leasing 613-8184)

shipped on _ 26 May 1883  is premium-grade bentonite

meeting API specifications 13A.

Dt 0 JM& %

Dw1ghtOSch1pke
Plant Sunerlntendent
INTERNATIONAL MINERALS & CHEMICAL COR?

Colony, Wyoming




[ L]

LABCRATO~L REZCRT
INTEZRNATICNAL MIN., & CHEEM. CCR®.

COLCNY, WYSMING

DR . 3 R\wx?\\’)' ﬁ%@&\zg

iJa:e Loadsd & - L‘Zj& Date Tested $-25-¢72

.
4 - Y

PRSI,

_Car Number ’rmdc g (29-21)Y%  Order Number _(15//7-§

1.9 Viscosity 600 (&3 300_Y() pH _o i Fil:.

CANONIE CONSTRUCTION

Job #83-6G
CS$117-8
IMC certifies that truckload Mercer (Ringle Express 125-21143)

shipped on 37 ¥ay 1983 is premium-grade bentonite

&a,.z.gt Q2. 3,&?& SEL
Dwigh® Schipke . .

Plant Superintendent
INTERNATIONAL MINERALS & CHEMICAL CORP.

Colony, Wyoming

meeting API specificatioms 13A.




| Pt )

CANONIE CONSTRUCTION

Job #83'6G \
CS117-8 raan
IMC certifies that truckload X¥ercer (Ringle Express 123-22143)

shipped on 27 #ay 1833 is premium-grade bentonite
meeting API specifications 13A.

&%gi (L. gz&?& c ~HAL
Dwigh®) Schipke "

Plant Superintendent
INTERNATIONAL MINERALS & CHEMICAL CORP

Colony, Wyoming




- LABORATC' ™ REORT
INTERNATIONAL MIN. & CHEM. CORS,
COLONY, WYCMING
Shipment to

PLANT __ Velsicn Chemical Corp. St. Louis, MT Slurry Gel 125

Date Loaded A=10=83 Date Tested 5.25.27

Car Number Truck Order Number CloO(.&- 1

% H20 __ 7,7 Viscosity 600 _s55  300_yL pH g9 Filt. _12.9

CANONIE CONSTRUCTION
Job #83-6G

C8065=~=1
IMC certifies that truckload _ Yercer (Jomes Aviation 10-40)

shipped on _ 10 Jume 1983 is premium-grade bentonite

meeting API specifications 13A.

g§3£§§¥%thggae;g£§;%;2°

Plant Superintendent
INTERNATIONAL MINERALS & CHEMICAL COR

Colony, Wyoming
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> amtbsd

LABORATORY REPORT
INTERNATIONAL MIN. & CHEM. CORP.
COLONY, WYOMING

Shipment to :
PLANT \\QXS(QQ C:Z%»wfa/'C;%zaéfzy -$21(;41f./%z.' tgz;trv C;:;/' /25
Date Loaded _ g-/7-8=2 : Date Tested 4'/3v-93

—
Car Number _“/mck #a/e Liner [/68 Order Number  C o5 (-2
% 120 Dl viscosity 600 50 300 40 pH_FA File. /3. %

CANONIE CONSTRUCTION

Job #83-6G

IMC certifies that truckload ?go?g-zx|

shipped on _ 43 June 1983 9 is premium-grade bentonite
meeting API specificatiomns 13A.

*.

Dwight’) Schipke
Plant Superintendent
INTERNATIONAL MINERALS & CHEMICAL CORP.

Colony, Wyoming



e [ ——— el —_— L -

; LrBORnTOR) FSORT
: N':u.u..non.u MIN. & CHEM. CORP.

} COLONY, WIOMING

-pme'h.

/:/m K/M‘CA/ éoa—n./ S'?Znus Jé tSZI'XL{/ /28
it~ Loaded C=/3-83 Date Tested (£ —73- 53
:: Nuzber Aclw [Ks K : Order Number (. (0LE-

E Q Z & Viscosity 600 _Sy 3004/ Pk _F/ Fiiz. /3 4

CANONIE CONSTRUCTION
Job #83-6G

IMC certifies that truckload cgggs.d Mercor (Case Heawy Haulers)
shipped on 34 7.ne 1983 is premium-grade bentonite

meeting API specifications 13A.

éigw =2
Dm.ght') Sch:.pke o

Plant Superintendent
INTERVATIONAL MINERALS & CHEMICAL CCR2.

Colony, Wyoming
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APPENDIX F

BENTONITE TESTING DATA



-
5’,3,' Professional Service Industries, Inc.
Michigan Testing Engineers Division

May 31, 1983

Conestoga-Rovers & Associates, Ltd.
701 West Washington -
St. Louis, Michigan 48880

Attn: Mr. Don Robinson

RE: Bentonite Testing
File No.: 401-30051-1

Gent lemen:

As requestea, we have testea the submittea bentonite sample for
contormance with current APl specifications tor 0il-Well Drilling Fluid
Materials, API Spec |13A. The sample was submitted on May 25, 1983 and
labelea Sampie #B-519-1. The sample represents a composite sample of
Slurry Gel 125 shipped to St. Louis for use in the containment wall
currently unager construction. Test results are attached to this letter.

As the testing indicates, the submitted sample meets the required
specifications.

If there are any questions, please do not hesitate to call.
Very truly yours;

MICHIGAN TESTING ENGINEERS DIVISIOR
.)7.' 7

e .
/ / Ay 2 A
;:"——'-6‘--(5/-// A; -'/’- Lon \
angall K. DeRuiter, P.E.
Branch Manager

RKD/aga

24355 Capitol Avenue ° Detroit, Mi 48239 ] Phone: 313/255-4200



Professional Service Ind. 28

A. Suspension Properties

Viscometer Dial Reading
at 600 RPM

Viscometer Dial Reading
at 300 RPM

Plastic Viscosity, Centipoises

Yiela Point, 1b/100 Ft2

Filtrate, cm3

Cake Thickness, Ins.

k. Wet Screen Analysis

Resiaue on U.S. Sieve
No. 200, %

C. Moisture Content

Moisture, as shipped from point
of Manufacture

Sample Number: B-519-1

Submitted
Samp le AP] Specifications
50.0 30, minimum
29.0 --
21.0% “ -
8.0 3 X Plastic Viscosity
Max imum
14.1 -~ 15.0 cm3, Max imum
0.125 --
1.9 4.0% Maximum
9.8 10.0% Maximum

Sample Iaentification: Slurry Gel #125

Date Tested: May 25, 1983

Testea For: C(onestoga-Rovers & Associates, Lta.
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?,“S: Professional Service Industries, Inc.
Michigan Testing Engineers Division

June 9, 1983

Conestoga-Rovers & Associates, Ltd.
701 West Washington
St. Louis, Michigan 48880

Attn: Mr. Don Robinson

RE: Bentonite Testing
File No.: 401-30051-2

Gent lemen:

As requested, we have tested the submitted bentonite sample for
conformance with current AP] specifications for 0il-Well Drilling Fluid
Materials, API Spec 13A. The samples were submitted on June 3, 1983 and
labeled Samples B 523-1 and B 525-1. The samples represent a composite
of Slurry Gel 125 shipped to St. Louis for use in the containment wali
currently under construction. Test results are attached to this lctter.

As the testing indicates, the submitted samples meet the required
specifications. Your attention is drawn to the relatively high filtrate
levels.

If there are any questions, please do not hesitate to call.

Very truly yours,
MICHIGAN TESTING ENGINEERS DIVISION

0, Al il =—

Randall K. DeRuiter, P.E.
Branch Manager

RKD/aga

24355 Capito! Avenue . Detroit, Mi 48239 . Phone: 313/255-4200
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Professional Service ina. .es

A. Suspension Properties

Viscometer Dial Reading
at 600 RPMS

Viscometer Dial Reading
at 300 RPMS

Plastic Viscosity, Lentipoises

Yield Point, 1b/100 Ft2

Filtrate, cm3

- Cake Thickness, Ins.

B. Wet Screen Analysis

Residue on U.S. Sieve
No. 200, %

C. Moisture Content

Moisture, as shipped from point
of Manufacture

Sample Number: B-523-1

‘Sample Identification: Bentonite

Date Tested: 6-09-83

Submitted
Sample API Specifications
44 30, minimum
25 -
19.0 --
6 3 X Plastic Viscosity
Maximum
15.0 15.0 cm3, Maximum
0.090 --
2.8 4.0% Maximum
9.1 10.0% Maximum

Tested For: Conestoga-Rovers & Associates, Ltd.




Professional Service Ind. as

|

A. Suspension Properties

Viscometer Dial Reading
at 600 RPMS

Viscometer Dial Reading
at 300 RPMS

Plastic Viscosity, Lentipoises

Yield Point, 1b/100 Ft2

Filtrate, cm3

Cake Thickness, Ins.

B. Wet Screen Analysis

Residue on U.S. Sieve
No. 200, %

C. Moisture Content

Moisture, as shipped from point
of Manufacture

Sample Number: B-525-1
Sample Identification: Bentonite
Date Tested: 6-09-83

Submitted
Sample API Specifications

48 30, minimum

29 --

20.0 --

10 3 X Plastic Viscosity

Max imum

14.9 15.0 cm3, Maximum
0.110 --

2.6 4.0% Maximum

9.6 10.0% Maximum

Tested For: Conestoga-Rovers & Associates, Ltd.




A2SH]  Professional Service Industries, Inc.
g Michigan Testing Engineers Division

July 26, 1983

Conestoga-Rovers & Associates, Ltd.
701 West Washington
St. Louis, Michigan 48880

Attention: Mr. Don Robinson

RE: Bentonite Testing
File No.: 401-30051-4

Gentlemen:

As requested, we have tested the submitted bentonite sample for
conformance with current APl specifications for 0Oil-Well Drilling Fluid
Materials, API Spec 13A. The sample was designated as Black Hills
Bentonite. The sample recovered from the field on July 22, 1983. Test
results are attached to this letter.

If there are any questions, please do not hesitate to call.

Very truly yours,
MICHIGAN TESTING ENGINEERS DIVISION

) At OAF =

Randall K. DeRuiter, P.E.
Branch Manager

RKD/dgd

24355 Capitol Avenue ° Detroit, Mi 48239 ° Phone: 313/255-4200
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Professional ServiceindL. s ——

A. Suspension Properties

Viscometer Dial Reading
at 600 RPMS

Viscometer Dial Reading
at 300 RPMS

Plastic Viscosity, Centipoises

Yield Point, 1b/100 Ft2

Filtrate, cm3

Cake Thickness, Ins.

B. Wet Screen Analysis

Residue on U.S. Sieve
No. 200, %

€. Moisture Content

Moisture, as shipped from
point of manufacture

Date Tested: July 25, 1983
Date Sampled: July 22, 1983

Submitted
Sample API Specifications
35 30 Minimum
24 --
1 -
13 3 x Plastic Viscosity
Max imum
14.5 15.0 cm3, Maximum
0.125 --
2.2% 4.0% Maximum
8.0 10.0% Maximum

Sample Identification: Black Hills Bentonite

Tested For: Conestoga-Rovers & Associates, Ltd.
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APPENDIX G

MIXING WATER ANALYTICAL DATA
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Camomie _onstruction

June 8, 1983

Conestoga-Rovers & Associates
701 W. Washington
St. Louis, Michigan 48880

ATTENTION: Mr. Don Robinson

Re: Water Analysis
Phases I and II
Velsicol Chemical Corporation
St. Louis, Michigan
Canonie Job No. 83-6G

Gentlemen:

Canonie Corsiruction Co.
P.O. Box 509
South Haven, Michigan 49090

Phone 616-637-1171
Teiex 72-9435

Attached, please find a report from Environmental Laboratory
Specialists, Ltd., on the water to be used in our slurry operation.

If you have any questions, please contact me at your convenience.

Very truly yours,

Ma
Miles Rehkopf
Project Superintendent

MR: tm

Central File
Job File
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UTeNTs:

IT HUMBER Environ—ental Laboratory Speciali-“<, Lid.

224 N. BALL STREET — OWOSSO, Mil. 48867 — (3%17) 7235.7778

Sampies Canonie Construction Company Copy To:
Submitted  pogr Office Box 303 Date Rec'd: Mgy 27, 1983
By: St. Louis, Michigan 48880 Date Reported:  May 31, 1983

WATER & WASTEWATER REPORT OF ANALYSIS

SAMPLE
DESCRIPTION 2884

Results in mg/l unless stated otherwise

Aluminum

Barium

80D (5-Day)

Cadmium

Chiorides

Chiorine (Residuat)

Chromium {Total}

Chromium {Hexavalent)

coo

Copper

Cyanide

Dissoived Oxygen

Fluoride

Iron

Lead

Manganese

Mercury

Nicket

Nitrogen {Kjeldaht)

Nitrogen {Ammonis)

Nitrogen {Organic)

Nitrate

Nitrite

Oil & Grease <0,1 MG/

Phosphate {Ortho!

Phosphate {Total)

pH 8.55
Phenol

Phosphorous {as P)

Soiigs (Total)

Solids (Dissolved) 305 MG/L

Solids {Settleable)

Solids {Suspended)

Solids {Volatile}

Sulfate (as SO4) -

Sulfide

Turbidity

Zing

Calcium 27.0 MG/

By:

O

Analysis in accordance with procedures outiined in Standard Methods For the Examination of -
Warer and Wastewater (14th Edition) 1975 and FPA Manual nf Mathnde far tha (hamisal
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APPENDIX H

SLURRY QUALITY CONTROL TESTING DATA
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APPENDIX H

SLURRY QUALITY CONTROL TESTING DATA

PARAMETER FILTER
APPARENT VISCOSITY UNIT FILTRATE CAKE
SAMPLING (Sec. = Marsh) WEIGHT SAND CONTENT LOSS THICKNESS
DATE  pH MIXER TRENCH (1bs/ft3) (%) (mls) (mm )
6/6/83 8.89 64 44 64.5 12 19 -
8.46 a4 44.3 70 19.5 -
42 57 70
48 71.5
41 65.5
6/7/83 8.21 40 52 68.5 1.5 18 4
8.57 40 48 69.5 17 3.5
48 68
52 68
65 65
66.5
6/8/83 - 52 57 72 --! -
- 81 65 -- --
60 77
6/9/83 8.47 52 68 -1 -
9.02 74 66 - -
54 70
55 84
<60 68
6/10/83 7.67 48 kY:} 66.5 26 -1 --
8.72 54 87 24 - -
44 84
59 89
70 75
6/13/83 7.97 40 67 5 17.5 2
7.81 38.5 66 15 18 2
42 68
44 74
6/14/83 8.72 45 64 1.5 18 2
46 64
6/15/83 8.50 48 64 2 15 3.5
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APPENDIX H - (cont'd)

SLURRY QUALITY CONTROL TESTING DATA

PARRMETER FILTER
APPARENT VISCOSITY UNIT FILTRATE CAKE
SAMPLING (Sec. - Marsh) WEIGHT SAND CONTENT LOSss THICKNESS
DATE pH MIXER TRENCH (1bs/£t3) (%) {mls) (mm )
6/16/83 44 €7 0.75 - -
43 64 1.5
40 64
1
6/17/83 34 64 - -
32 65
6/20/83 8.92 180 50 64 25 2
8.96 47 48 66 23 3.5
48 80
6/21/83 8.75 46.5 65 2 24 3
9.03 55 85 38 -1 -
55 75 10
54 72 11
52 75 20
6/22/83 7.83 42 40 67 3 18 5
8.39 47 45 68 2.25 19 3
47 46 68 4
45 45 68
66
68
6/23/83 8.26 40 48.5 69 1 18 3
8.26 40 45.5 67 - -
40 40 68
51 41 67
42 65
67
€6
6/24/83 8.49 46 53 64 7 16 3
8.00 40 47.5 67.5 5 18 3
48.5 68 7
50 68
49 A
70

69
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APPENDIX H - (cont'd)

SLURRY QUALITY CONTROL TESTING DATA

PARAMETER FILTER
_ APPARENT VISCOSITY UNIT FILTRATE CAKE
SAMPLING (Sec. - Marsh) WEIGHT SAND CONTENT LOSS THICKNESS
DATE pH MIXER TRENCH (1bs/ft3) (%) (mls) (mm )
6/27/83 7.91 53 73 8.5 20 3
46 .70 7
50 69
7/11/83 7.79 42 60 .76 10 15 3
8.83 44 44 64 2.5 22 2
8.96 46 68 1 20 2
43 74 0.75
68
7/12/83 8.10 45 50 72 8 16 2.5
8.57 50 71 0.75 17 3
50 64 8
49 70
52 74
7/13/83 7.79 40 52 76 14 13 2
60 54 72
40 65
54 65
65
7/14/83 7.70 44 54 65 12 17 2
8.72 43 51 75 10 16.5 2
51 74
51 69 )
44 64
67
7/15/83 8.73 56 64.5 16.5 2.5
8.06 56 64 14 3
54 64
51 80
80

68
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SLURRY QUALITY CONTROL TESTING DATA

APPENDIX H

(cont'd)

PARAMETER FILTER
APPARENT VISCOSITY UNIT FILTRATE CAKE
SAMPLING (Sec. - Marsh) WEIGHT SAND CONTENT LOSS THICKNESS
DATE pH MIXER TRENCH (1bs/ft3) (%) {mls) {rmm )
7/18/83 7.94 60 82 3.5 17 2.5
8.07 45 65 15.5 2
55 65
57 82
95
7/19/83 7.56 68 66 85 23 14 3
7.84 61 81 20 14 3
60 81 24
63 82
85
84
82
7/20/83  -=* 73 82 21 -3 -
- 45 68 17 2.5
62 68 3.5
45 85 24
68 4.5
7/21/83 -4 46 a1 66 2.5 1 2.5
a4 67 2.3
46 71 16
67 74 2.5
67
76
7/22/83 - 43 50 76.5 14 14 2.5
-— 56 67 4 15.5 3
47 72 10
43 79 16
76
74
7/25/83 -2 41 as 82 5 17.5 3
- 45 69 19 2.5
44 102
49 66.5
39 72
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APPENDIX H

- (cont'd)

SLURRY QUALITY CONTROL TESTING DATA

PARAMETER FILTER
APPARENT VISCOSITY UNIT FILTRATE CAKE
SAMPLING {Sec. - Marsh) WEIGHT SAND CONTENT LOSS THICKNESS
DATE pPH MIXER TRENCH (le/ftB) (%) (mls) (mm )
4
7/26/83 == a8 a4 65 18 3
- 51 65 18 3
51 92
48 69
54 90
51 69
55 86
67.5
4
7/27/83 - 50 60 87 15 3
- 60 86 15 3
60 103
55 70
38 64.5
60 95
8/1/83 --4 42 43 70 40 15.5 3
64 96 18
38 64.5
a4 80
84
a
8/2/83 - 46 54 81 13 15.5 3
- 54 65 15 2.5
50 75
54 80
53 66.5
74
4
8/31/83  -= 46 72 17.5 3

(Re-excavation)
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APPENDIX H =~

(cont'd)

SLURRY QUALITY CONTROL TESTING DATA

PARAMETER FILTER
APPARENT VISCOSITY UNIT FILTRATE CAKE
SAMPLING (Sec. - Marsh) WEIGHT SAND CONTENT LOSS THICKNESS
DATE pH MIXER TRENCH (1bs/ft3) (%) (mls) (mm )
8/3/83 -4 40 60 67 9 24 2.5
-- 34 70 50 8
38 64
42 72
43 84
50 65
a4 76
48 67
66
4
8/4/83 - a1 64 16 3
- 63 64.5 24 3.5
60 64.5
38 70
38 64
41 64
64
4
8/5/83 - 38 37 64 21 4
a1 73
50 77
39 65
43 65
80 66
64
4
8/8/83 - 43 50 63.5 19 3
- 51 62.5 19.5 4
50 64
46 64.5
40 64.5
67

71
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APPENDIX H

SLURRY QUALITY CONTROL TESTING DATA

- (cont'd)

PARAMETER FILTER
APPARENT VISCOSITY UNIT FILTRATE CAKE
SAMPLING (Sec. - Marsh) WEIGHT SAND CONTENT LOSS THICKNESS
DATE pH  MIXER TRENCH  (1bs/ft3) (3) (mls) (mm)
a
8/9/83 - 43 39 64 22 3
- 44.5 62.5 21 2.5
38 66
40 64
65.5
66.5
66.6
70
8/10/83 =<2 a1 41 75 29 4.5
- 41 74 24.5 2
42 67
39 74
35 80
63.5
64
64
8/15/83  ==2 37 63 6 23 4
- 41 63.5 10 21 4
-- 44 68 10 71 8
48 74 22
46 74
72 80
8/16/83  -=% 48 47 66 19.5 3.5
- 46 65.5 20 3.5
65.5
60 64
40 64
62.5
8/17/83  -=% 35 40 64 21.5 3
- 41 66 27 4
45 69

74



e waem sy -

Bomsmam

s

APPENDIX H = (cont'd)

SLURRY QUALITY CONTROL TESTING DATA

PARAMETER FILTER
APPARENT VISCOSITY UNIT FILTRATE CAKE
SAMPLING (Sec. - Marsh) WEIGHT SAND CONTENT LOSS THICKNESS
DATE pH MIXER TRENCH (1bs/ft3d) (%) (mls) (mm )
8/30/83 - 44 70 15 3
46 66

NOTE: 1. CO, pressure not held constant - repairs under way
3. Insufficient quantity of sample
4. pH meter was broken
5. large stone present in sample
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APPENDIX H - (cont'q)

SLURRY QUALITY CONTROL TESTING DATA

PARAMETER FILTER
APPARENT VISCOSITY UNIT FILTRATE CAKE
SAMPLING (Sec. - Marsh) WEIGHT SAND CONTENT LOSS THICKNESS
DATE pH MIXER TRENCH (1bs/£t3) (%) (mls) (mm)
8/22/83 - 38 36 63 11 33 4
- 36 68 16 2.5
-- 36 74.5 18 3
41 64.5
43 70
47 68
47 71.5
8/23/83 - 41 65 16 15 2.5
- 50 64 17 3
47 70
56 68
65 78
65
8/24/83 - 53 47 64 10 15 3
70 63 ‘ 18 3
63 63.5
48 67
77
67.5
76
8/25/83 - 54 74.5 10 21 4
- 46 76 12 - 17 4
49 76 10
44 72 8
68
8/26/83 - 38 66 9 16 2.5
- 44 70 13 18 2.5
43 73 20
40 69
50 76.5
82
8/29/83 - 44 68 15.5 2.5
- 41 68 .5 2.5

43 70
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BACKFILL QUALITY CONTROL DATA
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APPENDIX I

BACKFILL QUALITY CONTROL DATA
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APPARENT
BACKFILL UNIT GRADATION BENTONITE
SAMPLING VOLUME WEIGHT SLUMP (s <200 CONTENT
DATE (C.Y.) (1bs./ft3)  (inches) Sieve) (% Wet Wt)
6/7/83 164.7 90 5.5 8 <3
123 6 8 <3
120 7
126 4
6/8/83 52.5 114 1 31* <3
120 1 - <3
132 6
126 6
6
4
6/9/83 197.3 118 2 - <3
126 2 - <3
123 2 <3
2
3
3
3
6/10/83 185.7 135 2 39 <3
130 3 41
120 4
120 6
132 4
3
6/13/83 48.1 2
2
.8

6/15/83 107.6
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APPENDIX I <= (cont'd)

BACKFILL QUALITY CONTROL DATA

APPARENT
BACKFILL UNIT GRADATION BENTONITE
SAMPLING VOLUME WEIGHT SLUMP (% <200 CONTENT
DATE (C.Y.) (1bs./ft3) (inches) Sieve) (% Wet Wt)
6/16/83 70.2 132 2 39.4
: 123 2
123 3
6/17/83 130.3 41.6
6/20/83 183.9 120 6 36 <3
‘ 120 6 33.7 <3
146 6 34.4 3.2
132 5 36 3.4
4
4
6/21/83 224.2 114 2 35.9 4
126 2 3.8
126 4 3
120 4 3
126 3
2 2
6/22/83 183.4 - (3.4)
- (4)
6/24/83 149.9 120 45.7 5.1
120 47.8 5.7
120 59.4 4.8
120 64.5

BWwdh Wwbd b wbHw
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APPENDIX I - (cont'd)

BACKFILL QUALITY CONTROL DATA

APPARENT
BACKFILL UNIT GRADATION BENTONITE
SAMPLING VOLUME WEIGHT SLUMP (% <200 CONTENT
DATE (C.Y.) (1bs./ft3) (inches) Sieve) (3 Wet Wt)
6/27/83 185.8 3 58.8 4.3
2 32 4
7/11/83 102.7
7/12/83 147.4 110 3 55.8 5.4
108 5 55.7 6.7
120 3
120 3
120 3
7/13/83 261.7 126 6 53.9 10.6
120 5 42.8 5.7
120 5 35.9 4.9
126 3 62.6 5.4
126 4 51.3
120 4 53.3
120 5
120 5
5
7/14/83 245.9 120 55.1 6.9
114 46.6 5.1
120 51.8 6.3
120 52.4 5.1
126

bWt b obh b
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APPENDIX I - (cont'd)

BACKFILL QUALITY CONTROL DATA

APPARENT
BACKFILL UNIT GRADATION BENTONITE
SAMPLING VOLUME WEIGHT SLUMP (% <200 CONTENT
DATE (C.Y.) (1bs./ft3) (inches) Sieve) (% Wet Wt)
7/15/83 169.5 126 4, 5 37.5 6.3
120 5, 4 46.6 4
120 4, 4 34.5 4.3
132 5, 4 37.5 5.1
120 4, 6
120 5,5
120 4, 7
120 , 3.5
7/18/83 111.3 120 4.5 45.1 4
126 4.5 43.8 4
120 3 41.2 4.9
126 4.5 39.6 4.9
6
2 2
7/19/83 108.9 138 1 -- --
125 2 - -
125 2
120 2
130
131
7/20/83 84.4 130 4 52.1 5.7
130 6 46.3 5.1
130 6
7/21/83 103.8 128 4 47.5 5.7
129 3.5 53.8 4.9
130 4
132 2
7/22/83 181.2 130 5 53.6 5.1
130 5 43 5.7
131 2 34.1 5.7
135 2 40.1
130 2
130 4
132 4
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APPENDIX I - (cont'd)

BACKFILL QUALITY CONTROL DATA

APPARENT
BACKFILL UNIT GRADATION BENTONITE
SAMPLING VOLUME WEIGHT SLUMP (% <200 CONTENT
DATE (C.Y.) (1bs./£t3) (inches) Sieve) (% Wet Wt)
7/25/83 337.3 130 4.5 34.2 4
132 5 32.3 4.6
130 7 26.7 4.6
132 5 27.2 3.7
144 5
134 6
138 6
2
6
7/26/83 314.3 133 3 30.9 3.1
' 134 3 26.4 3.1
138 4 22.2 3.7
140 3 27.5 4
138 7
135 b
6
3
2
3
4
7/27/83 193 133 3 39.7 4
135 3 34.3 3.4
136 3
133 2
2
3
3
3
8/1/83 176.9 132 3 26.3 2.9
132 3.5 33.4 3.4
133 4 34.5
131 2 28.8
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APPENDIX I

- (cont'd)

BACKFILL QUALITY CONTROL DATA

BACKFILL
SAMPLING VOLUME

DATE (C.Y.)
8/2/83 212.7
8/31/83 99
8/3/83 227.4
8/4/83 167

APPARENT
UNIT GRADATION BENTONITE
WEIGHT SLUMP (% <200 CONTENT
(1bs./ft3) (inches) Sieve) (% Wet Wt)
129 3.5 42 4.3
132 3.5 43.4 2.9
133 3 21.6 3.4
132 3 43.5 3.1
132 4 3.4
135 4
135 2
133 2
123 4 -2 5.4
4
4
2
132 4 38.1 3.4
135 4 38.6 3.1
135 4 42.8 4
132 4 40.7 4.5
128 3
128 5
129 3
126 7
130 2 41.5 4.4
130 3 38.9 4.6
129 4 41.8 4.9
127 3 41.2 4.9
128 3
126 3
131 3
129 4
127 3
4
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APPENDIX I

- (cont'd)

BACKFILL QUALITY CONTROL DATA

BACKFILL
SAMPLING VOLUME
DATE (C.Y.)
8/5/83 320.1
8/8/83 358.6
8/9/83 399

APPARENT
UNIT GRADATION BENTONITE
WEIGHT SLUMP (s <200 CONTENT
(1bs./£ft3) (inches) Sieve) (% Wet Wt)
125 6 41.9 5.4
126 2 41 6.3
128 3 38.7 4
125 3 43.3 6.9
122 4
122 4
123 4
5
6
126 5 39.3 6.3
121 3 35.2 5.4
119 6 39.5 3.7
132 4 36.9 5.1
125 2
127 3
127 4
126 4
3
126 4 "50.1 4.4
124 4 43.9 6
126 s 45.3 5.1
123 3.5 44.4 5.7
126 4
130 4
132 4
126 3
130 5
130 4
4
4
3
3
4




APPENDIX I

(cont'd)

BACKFILL QUALITY CONTROL DATA

BACKFILL

SAMPLING VOLUME

DATE (C.Y.)
8/10/83 315.1
8/15/83 368.8
8/16/83 216
8/17/83 218.4
8/22/83 397.1

APPARENT
UNIT GRADATION BENTONITE
WEIGHT SLUMP (% <200 CONTENT
(1bs./ft3) (inches) Sieve) (% Wet Wt)
125 5 ,4 44.9 4.6
125 4, 2 27 4.6
126 4, 2 34.5 4.6
122 3, 4 36.8 5.1
122 3, 4 44.5
125 4, 4 47.8
127 5, 2
124 5
127 4.5, 4 35.9 5.1
124 4.5, 2 47.4 4.9
125 4.5, 2 41.8 3.4
127 4, 3 42.4 3.4
124 4, 3 59.5
126 S, 4.5 46.2
126 5
127 4
128 3 45 5.1
123 3 57.5 4.6
46.9 -
124 2 45.1
126 2 36.2
3
123 4 42.4 4.9
127 4 44.8 5.1
130 3 14.1
3 38.5
4 48 .
51.9
128 4 53.8 4.6
127 4 34.2 5.1
125 2 55.7 5.1
124 5 46.1 4.9
130 4 42
125 4 51.4
131 4
125 4
2
3
4
4
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APPENDIX I

(cont'd)

BACKFILL QUALITY CONTROL DATA

BACKFILL

SAMPLING VOLUME

DATE (C.Y.)
8/23/83 427.8
8/24/83 189.6
8/25/83 371
8/26/83 284.7
8/29/83 191.5

APPARENT
UNIT GRADATION BENTONITE
WEIGHT SLUMP (% <200 CONTENT
(1bs./ft3) (inches) Sieve) (% Wet Wt)
127 3.5, 4 43.1 5.1
129 3, 4 57 5.7
126 4, 13 38.6 5.7
126 i3, 4 40.3 5.1
128 5 43.6
132 5 35.1
4
2
128 4, 3 50.4 4.6
127 4, 3 42.9 4.6
126 6, 3 47.1 4.9
122 6, 3 30.9 5.4
129 s, 2
125 5
5
4
127 4, 3 46.6 4.6
125 3,5 36.2 5.4
125 3,5 34.4 4.4
127 5, 4 26.6 5.1
122 5,5
127 4
116 3
122 4
121 4, 2 29.8 4.9
122 4, 4 32.2 5.4
119 4, 4.5 32 5.7
123 5, 4 30.9 5.1
125 4, 4
122 4, 4.5
121 3
124 2
124 6, 6 39.2 4
123 7, 6 35.2 5.4
129 7, 4 38.1 5.1
124 6, 4
125 4
129
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APPENDIX I = (cont'd)

BACKFILL QUALITY CONTROL DATA

APPARENT
BACKFILL UNIT GRADATION BENTONITE
SAMPLING VOLUME WEIGHT SLUMP (% <200 CONTENT
DATE (C.Y.) (1bs./ft3) (inches) Sieve) (% Wet Wt)
8/30/83 231.6 126 6 38.1 4.9
125 6 41.4 5.1
125 4 37.1
126 4
6
4
6
4
4.5
5
NOTE: * Wash sieve analysis
2. No backfill samples taken
6-22-83 - two samples without dry bentonite added
3. Insufficient quantity of sample
S. large stone present in sample
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PERMEABILITY TESTING OF CONSTRUCTED CONTAINMENT WALLS
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SAMPLING
STATION

APPENDIX J (Cont'd)

PERMEABILITY TESTING OF CONSTRUCTED CONTAINMENT WALLS

SAMPLING SAMPLING PERMEABILITY
DATE LOCATION (cm/sec)

DOWNGRADIENT CONTAINMENT WALL (Cont'd)

*®

1.
2.
3.
4.
5.
6.

DGW-112 09/02/83 Station 47+50 7.2 x 108

DGW-113 09/02/83 Station 42+50 6.8 x 10°°

DGW=-1145 09/08/83 Station 37+46 4.2 x 108

DGW~ 11446 09/08/83 Station 37+46 *

DGW~ 11487 09,/08/83 Station 37+48 e

DWG-115 09/08/83 Station 33+75 2.4 x 1078

OIL CONTAMINATED AREA CONTAINMENT WALL

B-1 06/17/83 50' south of 8.1 x 10°°
northwest corner

B-2 06/17/83 10" north of ' 8.9 x 1078
southwest corner

Notes: * Permeability sample was examined after completion of test and a piece

of gravel was present in center of sample. Therefore, this boring was
retested for permeability.

Boring with no permeability testing.

Sand lens evident in tip of Shelby tube pushed from the 4' to 6' depth.
Sampled from 4' to 6' depth only. No sand lens evident.

Sampled from 2' to 8' depth only. No sand lens evident.

Borings conducted on reconstructed upgradient containment wall.

Virgin soil evident on reconstructed upgradient containment wall.
Sample obtained after auger retrieval at the 2.5' to 4.5' depth only. No
virgin soil evident.

Sampled from 2.5' to 4.5' depth only. WNo virgin soil evident.



