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EXECUTIVE SUMMARY 

) The work perfonned by Operational Technologies Corporation (OpTech) under Subcontract 

) 

) 

Number 18X-JF A98C and by the Lockheed Martin Energy Research Measurement Applications and 
Development Group was to support the Comprehensive Environmental Response, Compensation, 
and Liability Act (CERCLA) remediation of the Surface Impoundments Operable Unit (SIOU), 
Waste Area Grouping (WAG) 1, located at Oak Ridge National Laboratory (ORNL), Oak Ridge, 
Tennessee. The purpose of this report is to provide geotechnical and treatability characteristics 
results of the SIOU sediments to be used for evaluation of remedial design processes as outlined in 
the Technical Work Plan for Surface Impoundments Operable Unit Engineering Treatability Studies, 
ORNLIER-324 report (ESSW). Because much of the content necessary for this document is 
contained in the ESSW and in the Field Work Plan (FWP) for the Technical Work Plan for Surface 
Impoundments Operable Unit Engineering Support Studies (PRN XI995-0023), redundancies are 
reduced through cross-references. 'This deliverable meets the Task 5.3, Engineering Support Studies 
Report requirements as outlined in the Statement of Work (SOW) under Subcontract Number 18X
JFA98C. 

Due to the nature of unknowns associated with this scope of work, task-specific modifications 
were required for several of the ESSW tasks in order to meet project objectives. 'This report includes 
details on all modifications and deviations implemented during this scope of work. Potential sources 
of errors are also noted. To summarize the conclusions: 

• Sediments were self-flocculating and settled well without chemical additives. 

• Gravity thickened sediments could be reduced in volume by approximately 25% through 
gravity drainage treatment. 

• Sediments gravity drained quickly and effectively. 

• An additional 45 - 50% volume reduction of gravity drained sediments could be induced 
from overburden pressures of approximately 10 pounds per square inch (PSi)l. 

• Use of a 50% mix of Portland cement/fly ash on a wet weight basis could solidified a 
gravity thickened sample up to a 25 psi strength at a 7-day curing with less than a 27% 
increase in original gravity thickened volume. 

• Use of a 75% mix of Portland cement/fly ash on a wet weight basis could exceed 60 psi 
solidification strength on gravity thickened samples at a 7-day curing with less than 30% 
increase in original gravity thickened volume. 

• Pond sediments exhibited self-solidification characteristics and reduced to a mere fraction 
of the in-situ volume when allowed to fully air dry. 

• The 50, 75, and 100% mixes (on wet weight basis) of Portland cement/fly ash passed the 
Toxicity Characteristic Leaching Procedure (TCLP) analysis. Total PCB results ranged 
from 4.6 to 5.7 fhg/g for these solidified samples. 

lIfusing a soil density of 120 pounds per cubic foot, 10 psi is equivalent to 12 feet of soil. 
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1.0 INTRODUCTION 

The purpose of this report is to document the results from the work performed by Operational 
Technologies Corporation (OpTech) under Subcontract Number 18X-JFA98C and by the Lockheed 
Martin Energy Research, Measurement Applications and Development (MAD) Group. To help 
reduce cost, Singleton Laboratories (Singleton) was subcontracted through OpTech to support 
selected tests which otherwise would have required the purchase of costly equipment. Effective 
teamwork between OpTech, the MAD Group, and Singleton kept project cost down and the project 
on schedule. This work was performed to support the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) remediation of the Surface Impoundments Operable 
Unit (SIOU), Waste Area Grouping (WAG) 1, located at Oak Ridge National Laboratory (ORNL), 
Oak Ridge, Tennessee. 

This report provides geotechnical and treatability characteristics results of the SIOU sediments 
to be used for evaluation of remedial design processes as outlined in the November 1995, Technical 
Work Plan for Surface Impoundments Operable Unit Engineering Treatability Studies, ORNLIER-
324 report (ESSW). Because much of the content necessary for this document is contained in the 
ESSW and Field Work Plan (FWP) for the Technical Work Plan for Surface Impoundments 
Operable Unit Engineering Support Studies (PRN Xl 995-0023), redundancies are reduced through 
cross-references. This deliverable meets Task 5.3, Engineering Support Studies Report requirements 
as outlined in the Statement of Work (SOW) under Subcontract Number 18X-JF A98C. 

Figure 1-1 illustrates the SIOU ponds, the staging area used during this scope of work, and the 
laboratory trailer location. Extensive site history details can be obtained in the Remedial 
InvestigationlFeasibility Study for Surface Impoundments Operable Unit WAG 1, Oak Ridge 
National Laboratory, document DOElORl02-1346&D2. The DOEIORl02-1346&D2 document also 
contains information on pond contaminants and risk assessments. 

Section 2.0 of this report sUmmarizes the scope of work as performed by OpTech and the MAD 
Group. Unknowns associated with this scope of work required task-specific modification to ESSW 
tasks in order to meet project objectives. Section 3.0 of this report provides details on all 
modifications and deviations implemented during this scope of work. Section 4.0 provides results 
and field mass balances while Section 5.0 provides details on potential sources· of errors and 
sensitivity evaluations. Section 6.0 provides report conclusions. 

I 
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2.0 DESCRIPTION OF ESSW REMEDIAL ALTERNATIVE IMPLEMENTED 

2.1 OVERVIEW 

Alternative 3, less the pump loop test, from the ESSW was selected for implementation. The 
Alternative 3 outline in the ESSW in addition to the Field Work Plan (FWP) for the Technical Work 
Plan for Surface Impoundments Operable Unit Engineering Support Studies (PRN XI995-0023) as 
prepared by OpTech and submitted to the Lockheed Martin Energy Systems (LMES) on March 27, 
1996 provides details on implementation of these tasks. This section provides a brief overview of 
the sample collection, storage, and laboratory testing procedures used for implementation ofESSW 
Alternative 3. Additional details can be obtained from the site logbooks in the attached appendices. 
Deviations or modifications to these implementations are listed in detail under Section 3.0 of this 
report. 

2.2 SAMPLE COLLECTION AND STORAGE PROCEDURE SUMMARY 

The MAD Group was responsible for the acquisition, transfer, and containerization of pond 
bottom sediments from ponds 3513 and 3524 at ORNL. MAD Group personnel used a modified 16 
foot pontoon boat equipped with a double diaphragm air operated pump for collection and transfer 
of pond sediments. A rope and pulley type system was utilized to maneuver the pontoon boat across 
the ponds to e.ach sampling location. Air supply lines for pump operations and discharge hoses to 
carry the sediment to shore were attached to four-foot sections of capped four-inch PVC tubing 
utilized as flotation devices. 

) The suction end of the pump set-up resembled an inverted funnel attached to aluminum suction 
tubes to reach the varying sediment depths of the ponds. As illustrated in Figure 2-1, suction tubes 
were attached to the pump intake hose and the inverted funnel end used to vacuum the sediments 
through the pump. The funnel contained a 114-inch screen used to prevent large debris from entering 
and damaging the pump. The inverted funnel, suction tubes, and all other equipment modifications 
and fabrications were performed by ORNL Plant and Equipment Personnel. 

The sediments were pumped through the flotation hose to the 275-gallon storage containers 
on the north bank of pond 3513. The storage containers were stored within a bermed area sloped to 
drain into pond 3513 in the event ofan accidental spill. The sloped area was lined with impermeable 
herculite which was prefabricated along the edges to fit hay bales and create a leak proof bermed 
border. 

The time associated with filling a container with approximately 200-gallons of material ranged 
between 1 to 2 hours. Only part of this time would be associated with the pumping operations due 
to other variables encountered during this tasks. These variables include but are not limited to: 
clogging of the 114-inch screen during the collection process causing transfer delay while the intake 
was cleared; moving of the pontoon boat to a neighboring collection location when the first location 
did not contain enough material for stock development; and halting of pump operations for routine 
maintenance or to check transport lines to ensure proper operation. 

3 



.j>. 

NOT TO SCALE 

Double Diaphragm Pump 

Pontoon Boat 

1/4" diameter mesh 

~~ 
'E~: .~~: 

I 2' extensIons added os needed 

6' aluminum, 2" diameter 
su clion tube 

approximately 2" x 2" 

.~ .n:,,, .;,~:. .,t.";"'-'::I ·11, .",; :;;:ii 
*," .';' ". 'Ih ~, 

"::. 

Figure 2-1: Schematic of pond sediment collection apparatus. 



) 

) 

As outlined in the ESSW, the sediments were collected from five different locations within 
pond 3513 and pond 3524. A minimum of 40-gallons of sediment was collected from each location. 
To obtain a desirable slurry concentration, the holding containers were completely filled, allowed 
to settle until the supernatant was visually clear, then decanted down to the sedimentation layer or 
40-gallons (which ever came first). If the sedimentation layer was significantly below the 40-gallon 
depth (less than 20% desirable depth), additional sediment was pumped from the corresponding pond 
location, allowed to resettle, and decanted again when the supernatant was visually clear. 

For sample tracking, each ofthese locations were given an identifier of SOSPT, where SO is 
the Sample Origin and SPT is the Sample Type as outlined in the FWP (PRN XI995-0023). The 
SO was 13 for pond 3513, 24 for pond 3524, and CP for the 60/40 composite mix of ponds 3513 and 
3524. The SPT was BC# for the base composite (BC) samples and CPI for each pond composite 
(CP) or the 60/40 composite mix. The BC samples were collected in the regions as outlined in the 
ESSW Figure A.2. Table 2-1 provides details on the MAD Group's sample collection number (as 
used in their Appendix B logbook), the BC labeling (as used for laboratory sample tracking), and 
the corresponding collection region. 

Table 2-1: Collection regions for base composite samples. 

MAD Group's Sample Base Composite 
Collection Region 

Collection No. Identification 

1 from 3513 13BCI Northwest area of pond 3513 

2 from 3513 13BC2 Northeast area of pond 3513 

3 from 3513 13BC3 Center of pond 3513 

4 from 3513 13BC4 Southwest area of pond 3513 

5 from 3513 13BC5 Southeast area of pond 3513 

1 from 3524 24BCI Southwest area of pond 3524 

2 from 3524 24BC2 Northwest area of pond 3524 

3 from 3524 24BC3 Center of pond 3524 

4 from 3524 24BC4 Southeast area of pond 3524 

5 from 3524 24BC5 Northeast area of pond 3524 

5 



The MAD Group also developed all pond composites. The pond composites, or l3CPl and 
24CPl, were mixtures of corresponding BCl through BC5 containers, while the CPCPl was the 
60/40 composite mix of 13CPl and 24CPl respectively. All BC and CP samples were collected or 
developed in 275-gallon storage containers with the exception ofBC5, which was collected in two 
55-gallon drums. Container volumes were determined for the 275-gallon containers by using the 
rating curve in Figure 2-2, while Figure 2-3 was used for the 55-gallon drums. The 275-gallon rating 
curve was developed following field calibration (details in Appendix C) while the 55-gallon drum 
calibration was based on the diameter (22.5 inches) and depth (33 inches) of the 55-gallon container 
[calculated as 20.65 gallons per linear foot or 0.0677 gallons per linear millimeter (rum)]. To 
minimize exposure and cleaning requirements, the volume readings were based on depth 
measurements taken from the top of the containers to the surface of the fluid so only the tip of the 
ruler needed cleaning. 

Due to the need for a higher solids concentration, additional decants were required from the 
13CPI and CPCPl composite samples. Upon dewatering, the 13CPl thickened composite was 
relabeled as 13CPD while the thickened CPCPl sample was labeled as CPCPD. 

Once the MAD Group collected and thickened the shored samples to a desirable concentration, 
OpTech ensured the onshore holding container samples were throughly mixed, performed aliquot 
withdrawals, double contained the aliquots, and transported them back to the laboratory for testing. 
A brief overview of these processes follows. 

Samples were mixed using an electric 114 horse power mixer. Only one mixing blade was used 
for the 40-gallon composites while 3 mixing blades were used with larger composites. Samples 
containing up to 40-gallons were mixed for a minimum of20 minutes while samples exceeding 40-
gallons were mixed for a minimum of 30 minutes. Aliquots were gravity drained from the 275-
gallon holding containers through a bottom ball valve and 1 Y.-inch transfer hose. Aliquots were 
taken from 55-gallon drums using a dipper designed by the MAD Group which consisted of a long 
arm apparatus with a one I-liter, hinged stainless steel bucket (dipper only used to collect the 13BC5 
aliquot). 

The first two aliquots taken from 13BCl and 13BC2 were collected in lined 5-gallon buckets, 
while all other aliquots were collected in one-liter, high density polyethylene (HDPE) bottles. The 
one-liter bottles proved more efficient and easier to mix and handle than the bulk samples collected 
in the 5-gallon buckets. Additionally, moisture content results from randomly selected one-liter 
bottles from the same composite mix compared well (see Section 4.1.1 for moisture content details), 
indicating these smaller aliquots were representative of the stock composite. 

Once collected, the aliquot bottles were cleaned and placed in a secondary container (usually 
5-gallon buckets). The on-site Health Physicist (HP) would ensure the containers were clean and 
safe for transport to the on-site laboratory located on the south side of pond 3540. Once in the 
laboratory, the samples were stored behind a lead blanket shield to help reduce background levels 
for proper exit scans during doffing procedures. 

See Appendix B (MAD Groups logbook) and Appendix C (OpTech's field logbook) for 
additional sample collection and storage details. 
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Figure 2-2: Rating curve for 275-gallon storage containers. 
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2.3 LABORATORY TESTING SUMMARY 

Laboratory testing was conducted in accordance with Alternative 3 as outlined in the ESSW 
and the FWP for the Technical Work Plan for Surface Impoundments Operable Unit Engineering 
Support Studies (PRN XI995-0023). Initial uncertainties in the sediment characteristics resulted in 
a need to modifY some of the ordinally selected ESSW tests in order to obtain the desirable results. 
The Jar Tests with Polymers task as outlined in ESSW-Task 2.2 was eliminated after being 
considered nonessential based on results from the gravity settling tests. Section 3.0 of this report 
details any modifications and the Jar Tests deviation. 

To help reduce cost, Singleton Laboratories (Singleton) was subcontracted through OpTech 
to support selected tests which otherwise would have required the purchase of costly equipment. 
Singleton provided the necessary equipment and support to perform the Particle Size Analysis 
(ASTM D422), Modified Liquid Release [ESSW-Standard Operation Procedure (SOP) 1], Harvard 
Miniature Compaction (ESSW-SOPI5), One-Dimensional Consolidation (ASTM D2435), and 
Unconfined Compressive Strength (ASTM D2166) tests. See Section 4.1 for test details and results. 

Additional cost reduction was accomplished using LMES laboratory equipment provided from 
several on-site divisions and through use of an existing LMES laboratory trailer. The laboratory 
trailer was relocated south of pond 3540, next to an existing power supply. The trailers' existing 
hood was modified with a High Efficiency Particulate Air (HEP A) filter to meet health and safety 
requirements. 

Aliquots were staged in such a manner to prevent exceeding 24 liters of sample within the 
laboratory at anyone time. If the background was excessive [over 120 counts per minute (cpm)] then 
background was reduced by temporarily storing some of the samples in 55-gallon drums at the 
staging area until ready for laboratory use. The 13BCl and 13BC2 aliquots were initially contained 
in lined 5-gallon buckets. The 5-gallon buckets were half full, containing approximately 2.5 gallons 
of sample. Mixing and withdrawal of subsamples from the 5-gallon bucket aliquot proved to be 
messy so future aliquots were withdrawn in one-liter HDPE bottles. The one-liter bottles were easier 
to mix and handle than the aliquots in the 5-gallon buckets. Additionally, moisture content results 
(see Section 4.1.1 for details) from randomly selected bottles compared well, indicating collection 
of aliquots in several bottles was a valid, approach. Subsamples were taken from the aliquots 
following vigorous mixing for a minimum of 5 minutes for one-liter samples and 10 minutes for the 
5-gallon bucket samples. 

Subsamples were tested as outlined in the ESSW and corresponding FWP (PRN XI995-0023). 
Results and testing highlights are detailed in Section 4.0 of this report while modifications or 
deviations are detailed in Section 3.0. Following testing, the spent sediments and rinse waters were 
placed in a staging carboy. As previously outlined in the FWP (PRN XI995-0023), the sediments 
from this carboy were placed back into pond 3513 . Wash waters containing detergents or spent fluids 
with chemical additives were placed in a separate carboy for disposal. Section 2.4 of this report 
provides waste disposal details. 
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Demobilization commenced at the conclusion oflaboratory testing. Most laboratory equipment 
on loan had been previously used in radiological areas. During demobilization it was considered 
feasible to release these equipment items (following HP approval) to the original owner for 
continued use in radiological areas. Equipment that could not be released was discarded and 
replaced as outlined in the FWP (PRN X1995-0023) and Section 2.4 of this report. 

2.4 WASTE DISPOSAL 

Waste generated during this scope of work was handled as outlined in the FWP (PRN X1995-
0023). Incineratable waste was separated from non-incineratable waste. The non-incineratable 
material consisted of equipment which could not be properly decontaminated or could not be cleared 
for removal by the on-site HP. The incineratable material consisted of items which would be 
accepted by the on-site Waste Management Group, such as personal protective equipment (PPE) or 
certain plastics. 

Two on-site B-25 boxes were used to store and transport the incineratable waste. The non
incineratable material was placed in a separate on-site B-25 box. The two B-25 boxes with 
incineratable waste were considered full while the B-25 box with non-incineratable material was 
classified as half-full at project conclusion. All B-25 boxes were turned over to the Waste 
Management Division who is responsible for determining if the incineratable waste can be handled 
by the Scientific Ecology Group for incineration. All non-incineratable wastes will most likely be 
transported to the on-site Solid Waste Storage Area (SWSA) 6 Tumulus Pad for disposal. 

Following laboratory testing, spent sediments were disposed of as outlined in the FWP (PRN 
X1995-0023). Sediments and rinse waters which did not have chemical additives were placed in one 
staging carboy, while sediments and rinse waters with chemical additives were placed in a separate 
carboy. Approximately 23 liters of chemically altered waste were generated during this scope of 
work and all of this waste was stored in one 50-liter carboy. The carboy containing chemical 
additives (such as detergents or Hel) was turned over to the Liquid/Gaseous Waste Operations 
Group for proper disposal. Bricks generated during the solidification process could not be placed in 
the chemically altered carboy and were, instead, disposed of in the non-incineratable B-25 box 
(following HP approval). 

As outlined in the FWP, the contents of the carboy without chemical additives were placed 
back into the pond. Including HP and Site Safety and Health Officer (SSHO) oversight, this process 
was accomplished by carrying the carboy to the staging area and carefully pouring the contents out 
at the drainage pad and pond water interface. This process was performed each time the carboy was 
about one-half full (or contained approximately 25 liters). Afterwards and at a safe distance, a water 
hose was used to flush the sediments from this process further into the pond. This was to help reduce 
the chance of exposure during low pond water levels, which could potentially uncover these 
sediments and increase contamination risk. 
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3.0 MODIFICATIONSIDEVIATIONS FROM WORK PLAN 

3.1 OVERVIEW 

For the purpose of this report, deviation will imply a change in course as outlined in the ESSW 
which could effect final laboratory results, while modification will imply a change in a given 
standard as outlined in the course of the ESSW which does not effect the desired laboratory results. 
The following table provides a quick summary on any modifications/deviations associated with this 
task. 

Table 3-1: ESSW task modifications or deviations and brief description of 
rational for such. 

TASK or ANALYSIS TYPE OF CHANGE RATIONALE 

Sample Collection and Modification Waste stream reduction 
Storage Task 

Paint Filter Test Modification Early drainage results 

Particle Size Analysis Test Modification To obtain natural results 

Jar Test With Polymer Test Deviation Natural settling ability sufficient 

Bulk Density Test Modification Slurry density test for fluid samples 
---------------------------- -------------------------- ------------------------------------
Bulk Density Test Modification Concrete density test for solidified 

samples 

Modified Liquid Release Modification Less expensive apparatus 

Unconfined Compressive Modification Duplications to ensure valid results: 
Strength Test based on entrapped air observations 

Chemical Analysis Deviation Regulators' need for TCLP results 

Some of the above modifications required investigative man hours to locate proper analytical 
procedures and/or equipment for proper task or analysis selection and implementation. Additionally, 
some man hours were spent investigating potential modifications which never materialized, such as 
exotic solidification reagents. Ail non-implemented potential modifications are not included in this 
report. A detailed description follows for each implemented modification or deviation summarized 
in Table 3-1. 
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3.2 SAMPLE COLLECTION AND STORAGE MODIFICATION 

The ESSW called for ten 55-gallon drums to contain each 40-gallon BC sample. Instead, four 
275-gallon containers were used to store each 40-gallon BC samples. This was accomplished by 
collecting two or three 40-gallon BC samples at one time (each in one of the 275-gallon containers), 
extracting the aliquots for the necessary lab work, and then transferring the material to the 
corresponding pond composite containers. Once transferred to the pond composite containers, the 
empty containers were cleaned and the cycle repeated until all BC samples were collected and 
transferred to the appropriate pond composite containers. Using the 275-gallon containers originally 
purchased for pond composite containment dramatically reduced the waste stream and was the key 
factor for implementation of this change. 

The ESSW called for two each of 1 OO-gallon containers for each pond composite (total off our 
containers). Instead, a single 275-gallon container was used for each pond composite (total of two 
containers). This was feasible due to the waste stream reduction and composite time development. 

3.3 PAINT FILTER TEST MODIFICATION 

No preliminary test could be used to provide early indications on the drainability of the pond 
sediments. Early drainability results were necessary to determine if efforts should continue for 
implementation of a dewatering alteplative for remediating the SIOU site. Therefore, the paint filter 

) test was selected to be performed on the initial BC samples in order to provide immediate 
drainability results. Results and highlights are detailed in Section 4.1.3 of this report. 

) 

3.4 PARTICLE SIZE ANALYSIS TEST MODIFICATION 

The ASTM D422 particle size analysis standard requires a dispersing agent to be incorporated 
during the hydrometer part of the test. Research indicates that chemically altered tests can vary 
dramatically when compared to non-chemically altered results (Clevenger, 1995). Since effective 
(or naturally induced) particle size results were desirable, all chemically altering procedures were 
omitted from these tests. 

The ASTM D422 standard also requires the hydrometer part of the test to incorporate a water 
bath or be able to maintain a constant temperature at or near 68 OF. To help minimize waste, a water 
bath was not purchased. Water temperature readings were taken at each hydrometer reading (all 
readings ranged between 62 and 69 OF). Any corrections necessary for temperature deviations were 
incorporated accordingly. Results and test highlights are detailed in Section 4.1.6 
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3.5 JAR TEST WITH POLYMERS TEST DEVIATION 

As outlined in the ESSW, slowly settling sediment solids induced during transfer of pond 
sediments could increase radiation levels and result in extensive downtimes during construction 
activities. The original purpose of the jar test with polymers was to investigate potential means to 
accelerate pond sediment settling rates. However, earlier results from the gravity settling test (or 
ESSW-SOP3) indicate the pond sediments settle quickly and surface dose rates decrease at a rapid 
rate. Additionally, extensive discussions from three major distributors2 indicate excessive dosages 
of polymer would probably be required to properly work in the concentration range being 
investigated. This is because polymers are typically used for treatment following initial 
sedimentation removal processes which reduce suspended concentration levels to those more in the 
colloid classification range. Because the pond sediments settled well under natural conditions and 
since excessive (and costly) polymer dosages would most likely be required to properly increase 
settling characteristics at high concentrations, it became feasible to reduce cost and exposure times 
by omitting the jar test with polymers. 

Historically, soda lime and fly ash were employed to help induce settlement of suspended 
materials prior to release into White Oak Creek (Inventory of ORNL Remedial Action Sites, 
ORNLIRAP/L TR-86/143). Spreading of a reagent on the surface of the ponds was a desirable 
alternative for implementation since this method could be controlled and only implemented if 
deemed necessary. Polymers were not feasible for surface application treatments because flash 
mixing must be incorporated to prevent the polymers from reacting with each other and bypassing 
the suspended material. Since lime appeared to be effective in past treatment applications, a 
modified jar test was performed using lime. Various concentrations were investigated to determine 
the effectiveness of sprinkling lime over the surface following one-day settling of the ponds 3513 
and 3524 composite mix (COMP 1). Test procedure details and results are provided in Section 4.1.1 0 
ofthis report. 

3.6 DENSITY TEST MODIFICATION 

The originally selected ASTM D 2937-94 Standard Test Method for Density of Soil in Place 
by the Drive-Cylinder Method is typically used on firm, in-situ sediments. The sediment samples 
requiring density results under ESSW -Task 3.1 were in a slurry form and would not conform to the 
drive cylinder apparatus required under the ASTM D 2937-83 standard. However, the ASTM D 
4380-84 (reapproved 1993) Standard Test Method for Density of Bentonitic Slurries was developed 
for determining the density of slurry mixes similar to those to be tested under Task 3.1. Therefore, 
ASTM D 4380-84 was used in place of ASTM D 2937-94 to provide a more representative density 
result under Task 3.1. 

2Calgon Corporation (800-955-0090), Nalco Chemical Company (704-541-2230), and 
Betz Liquid Polymer (215-355-3300). 

3Section 3. Processed Ponds; To: T.E. Myrick, From: F.G. Taylor; July 15, 1986; p.41. 
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The originally selected ASTM D 2937-94 density test was not considered applicable for 
detennining solidified sample densities as noted under ESSW-Task 5.2 because the drive cylinder 
required for this standard was not designed for 'solidified' sample extraction. The ASTM C138 
(Concrete Unit Weight) is typically used to determine concrete densities. This standard's apparatus 
basically consists of a mold of known volume and weight. Weight of concrete required to fill the 
mold is determined and divided by the known volume, thus generating a concrete density. 

The molds used for the unconfined compressive strength tests during this scope of work are 
uniformly three-inches in diameter. After sample extraction from these molds, the samples were 
weighed, a vernier caliper used to determine the heights, and sample volumes calculated. A density 
could then be determined using the same basic concept as the ASTM C138 standard by dividing the 
calculated volume by the measured weight. Two tests (the unconfined compressive strength and 
density tests) were performed using this single mold, thus making this process feasible by 
minimizing laboratory exposure times. Test procedure details and results are provided in Section 
4.1.5 of this report. 

3.7 MODIFIED LIQUID RELEASE TEST MODIFICATION 

Standard Liquid Release Tests (LRT) typically employ an apparatus known as the zero
headspace extractor (ZHE). Except for a few rings and gaskets, the ZHE is comprised of high 
precision stainless steel parts for contaminant analysis purposes. Therefore, the ZHE is a costly 
apparatus, but necessary for valid chemical analysis. However, the Modified LRT as outlined in 
SOP1 of the ESSW focused on liquid release vol\mJ.es at various pressures, and did not require 
contaminant analysis. Therefore, a less costly apparatus which exhibits the same features necessary 
for liquid release analysis could be employed to obtain the required results as outlined in the ESSW
SOP!. 

Singleton Laboratories modified an existing apparatus to meet the ESSW-SOP1 requirements. 
This apparatus was machined from aluminum, had a three-inch core, consisted of a virtually 
frictionless air pressure feed piston (moved at < 1 psi load), and bottom drained through a fast flow 
rated filter [160 milliliter per minute (mL/min.)] supported by a porus stone (stone meeting 
requirements for ASTM D2435) which bled into a tube leading into a volumetric cylinder. At a 
reduced cost, this apparatus accomplished the same task as the ZHE. Test procedure details and 
results are provided in Section 4.1.8 of this report. 

3.8 UNCONFINED COMPRESSIVE STRENGTH TEST MODIFICATION 

Visual observation of various solidified mixes indicated that as the volume of reagents 
increased, so did the number of voids caused by air entrapment. Excessive air voids could weaken 
a solidified mass and potentially cause premature failure or nonrepresentative results with additional 
testing on such. Due to this, it was determined that duplicate unconfined compressive strength (UCS) 
tests should be performed to help validate results. Test procedure details and results are provided in 
Section 4.1.12 of this report. 

13 



3.9 CONSTITUENT ANALYSIS DEVIATION 

Constituent analysis was not included in the original scope of work but was implemented 
following questions from the regulatory agencies4 concerning the potential leaching characteristics 
of the overall composite, or the ponds 3513 and 3524 composite mixture (COMPI). Slurry aliquots 
taken from the COMP! mixture and Portland cement/fly ash solidified COMPI samples at various 
mixtures were sent through the Analytical Support Office (ASO) to the K-25 lab. These samples 
were extracted using Toxicity Characteristic Leaching Procedure (TCLP) for compoundlanalyte 
analysis. Mercury (Hg) and polycholorinated biphenyl (PCB) totals were detennined from the slurry 
samples while the TCLP leachate procedures were perfonned on the solidified samples. 

The constituent analysis results are provided in Section 4.3.5 of this report while supporting 
documents are included in Appendix F of this report. 

4Regulators of concern included the Tennessee Department of Environmental 
Conservation (TDEC) and the Environmental Protection Agency (EPA). 
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4.0 RESULTS 

Section 4.0 provides concise results as derived from Appendix A (Laboratory Forms and 
Supporting Documentation), Appendix B (MAD Group's Logbook), Appendix C (OpTech's Field 
Logbook), Appendix D (OpTech's Laboratory Logbook), and Appendix E (Singleton'S On-site 
Logbook and Supporting Documents). Any pertinent modifications and deviations as outlined in 
Section 3.0 of this report are included in this section and referenced accordingly. 

Section 4.1 provides results relevant to the SOP and standard test methods as required under 
Task 3 in the ESSW. Section 4.2 highlights any additional observations that could prove beneficial 
in the selection and implementation of a remedial alternative. Section 4.3 provides mass balance 
details from initial collection of base composite (BC) samples to the COMPI (or ponds 3513 and 
3524 composite mixture) development. 

4.1 ESSW LABORATORY TEST RESULTS 

This section provides concise results relevant to the SOP and standard test methods as outlined 
in the ESSW and includes pertinent modifications and deviations as described in Section 3.0 ofthis 
report. Table 4-1 provides a summary of the test methods performed during this scope of work, the 
subsections containing results from each analytical method, and a brief description of the data use 
as outlined in the ESSW. Highlights and/or testing details which require emphasis are discussed in 
the analytical subsections. 

A copy of the raw laboratory control forms is provided in Appendix A of this report. These are 
copied directly from the original data forms in which each analysis was in a separate bound booklet. 
These control forms are in the same chronological order as the following subsections with each 
analysis section separated by a copy of the original title page from its bound booklet. Blank or void 
pages were not included in this appendix. 

4.1.1 Moisture and Solids Content 

The water contents were measured in accordance to the ASTM D2216-92 Standard Test 
Method for Laboratory Detennination of Water (Moisture) Content of Soil and Rock. In accordance 
to this standard, 100% of the sediment passed a No. 10 sieve so the minimum required mass of20 
grams could be incorporated. The slurry samples were poured into the aluminum tins and placed in 
a convection oven set at 110 +1- 5 OF. As detailed in the ASTM D2216-92 standard, the sample 
would be dried overnight and additional weights measured each day following cooling in a 
desiccator until duplicate dry weight readings were within a 0.1 % comparison range. Although this 
was accomplished, the last reading was sometimes slightly higher than the next to last reading 
(humidity probable cause). Due to this, the water content results in this section are averaged from 
the last two calculations taken from the Laboratory Data Forms in Appendix A. 
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Table 4-1: Summary of sediment characterization analyses performed during this statement of work. 

Section: Analysis 

4.1.1: Moisture and Solids Content 

4.1.2: Gravity Settling Tests and Total 
Suspended Solids 

4.1.3: Paint Filter Test 

4.1.4: Specific Gravity 

4.1.5: Density 

4.1.6: Particle Size Disttibution 

4.1.7: One..<fimensional Consolidation Test 

4.1.8: Modified Liquid Release Test 

4.1.9: Harvard Miniature Compaction Test 

4.1.10: Jar Settling Tests With Lime 

4.1.11: Solidification 

4.1.12: Unconfmed Compressive Strength 

4.1.13: pH 

Analytical method 

ASTM D2216-80, 
SOP 2 and SOP 8 

SOP 3 and SOP 4 

SW846-9095 

ASTMD854 

ASTM 43890-84 or 
ASTMCI38 

ASTM D422-63 

ASTMD2345 

SW846-\311 
(Mod) 

and SOP I 

SOP 15 

SOP 5 
(Mod) 

SOP 13 

ASTMD2166 

SW846-9045 

Data Types 

Weight ratio of water to total 
sediment 

Settling rates for sediment solids 
under gravity and corresponding total 
suspended solids 

Drainable free liquids under gravity 

Specific gravity of sediment sample 

Density of sediment sample 

Percent distribution of sediment solid 
size 

Consolidation index, consolidation 
rate at various stress conditions 

Amount of dewatered liquids at 
various pressures 

Moisture and dry density relationship 
for a given compactive effort 

Settling rates for sediment solids 
treated with lime 

Solidification reagent and mix ratio 

Compressive strength 

pH of the sediment samples 

Data use/interpretation 

Data used to determine the amount of water and solids in 
the sample. 

Data will be used to determine the settling rates of 
sediment solids suspended because of remedial 
construction activities in the impoundment. 

Volume of gravity drainable free liquids and initial 
sediment settlement due to such liquids removal. 

Used in the calculation of unit weights of sediment at 
different moisture contents. 

Used in determination of weight and volume relationship 
for sediment samples. 

Used to estimate characteristics such as: soil 
classification, soil-water behavior, solidification, and soil 
compressibility. 

Data used to estimate the total settlement and the rate of 
settlement during and after impoundment closure 
construction. 

Estimate the amount of liquids released under surcharge 
pressure. 

Estimate the achievable compaction at various sediment 
moisture contents. 

Same as gravity settling data, except that lime will be 
used to evaluate/enhance sediment solids settling. 

Used to identify the best suited reagent and mix ration 
for sediment physical solidification. 

Used in compressive strength evaluation of solidified 
sediment. 

To determine the compatibility for flocculation and 
solidification studies. 

References: American Society for Testing and Materials, Vol. 04-08, Soil and Rock, 1994. SW -846, Test Methods for Evaluation of Solid Wastes, Physical/Chemical Methods, EPA, 
1988. 
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The water content results detennined from ASTM D2216-80 are based on a constant solids 
percentage of 100. Due to this, the water content results often exceed 100% for slurry specimens. 
The percent moisture and percent solids, where the sum of both equals 100, is a more useful data set. 
The percent moisture was detennined from the water content as outlined in ESSW-SOP8, while 
percent solids were calculated in accordance to ESSW-SOP2. Table 4-2 provides these results for 
slurry stocks and the gravity drained samples. 

Table 4-2: Percent moisture and percent solids results for 
slurry stocks and gravity drained samples. 

SampleI.D. Percent Moisture Percent Solids 
(%) (%) 

13BCIMCOI 88.2 11.8 

13BC2MCOI 94.2 5.8 

13BC3MCOI 94.2 5.8 

13BC4MCOI 85.9 14.1 

13BCSMCOI 88.1 11.9 

13CPIMCOI 92.1 7.9 
------------------ ------------------ -----------------

13CPIMC02 92.0 8.0 
------------------ ------------------ -----------------

13CPIMC03 92.0 8.0 
------------------ ------------------ -----------------

13CPIMC04 91.9 8.1 
------------------ ------------------ -----------------

13CPIMCOS 92.0 8.0 

13CPDMCOI 87.6 12.4 

24BCIMCOI 84.6 15.4 

24BC2MCOI 87.6 12.4 

24BC3MCOI 83.8 16.2 

24BC4MCOI 83.9 16.1 

24BCSMCOI 82.3 17.7 

24CPIMCOI 82.9 17.1 
------------------ ------------------ -----------------

24CPIMC02 82.9 17.1 
------------------ ------------------ ---------------,--

24CPIMC03 83.0 17.0 

CPCPIMCOI 81.7 18.3 
------------------ ------------------ -----------------

CPCPIMC02 81.7 18.3 
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SampleI.D. Percent Moisture Percent Solids 
(%) (%) 

CPCPIMC03* 74.7 25.3 

CPCPIMC04* 75.0 25.0 

CPCPDMCOI 80.1 19.9 
------------------ ------------------ ------------------

CPCPDMC02 80.1 19.9 
------------------ ------------------ -----------------

CPCPDMC06 80.1 19.9 
------------------ ------------------ -----------------

CPCPDMC07 80.1 19.9 
------------------ ------------------ -----------------

CPCPDMC08 80.2 19.8 
------------------ ------------------ -----------------

CPCPDMC09 80.8 19.2 

CPCPILROI ** 67.8 32.2 

CPCPILR02** 66.7 33.3 

CPCPlDOl** 69.3 30.7 

CPCPlD02** 67.9 32.1 
* These samples were taken from the drained paint filter sediment. 
•• These results from gravity drained sample. Note the sample JD corresponds to the test the specimen was used for . 
..• Dashed lines separate comparative results taken from the same stock. 

As detailed in Sections 2.2 and 2.3 of this report, 5-gallon buckets were originally initiated for 
aliquot collection but subsamples proved messy so future aliquots were withdrawn in one-liter 
HDPE bottles. The one-liter bottles were easier to mix and handle than the aliquots in the 5-gallon 
buckets. Due to the uncertainties associated with split aliquots from the same stock, percent solids 
results from several randomly selected one-liter bottles from the same stock were compared. The 
dashed lines in Table 4-2 separate comparative results taken from the same stock. Initial comparisons 
from 13CPl varied by less than 3%5, indicating collection of aliquots in several bottles was a valid 
approach. The maximum deviation of 4W corresponded to the CPCPD results but only varied by 
less than 1 W if omitting the one result creating the largest variance (CPCPDMC09). 

Using the corresponding water content results in Appendix A, the percent moisture and percent 
solids for solidified samples at various mix ratios and curing times were calculated in accordance 
to ESSW-SOP2 and 8. All ID's ending with an "A" are from the Phase I test while all ID's ending 
with "B" are from the Phase 2 test as detailed in the ESSW-SOP13. Although ASTM D2216-92 was 
used to determine the moisture content of these samples, duplicate readings used to determine if the 
dry weights were within a 0.1 % comparison range were not taken on the CPCPDMCOIA, 
CPCPDMC02A, CPCPDMC04A, CPCPDMC05A samples. Duplicate readings were not taken on 

5 Determined by taking the difference between the maximum and minimum value, 
dividing by average, then multiplying by 100. 
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these Phase 1 samples, but water contents from the Phase 2 task using identical mix ratios appear 
to be similar to those in Phase 1. All of the solidification tests were performed on the CPCPD stock 
(or gravity thickened COMP 1 composite) comprising of an initial percent solids content of 19.8% 
(averaged CPCPDMCOI through CPCPDMC09 percent solids results from Table 4-2). 

Table 4-3: Water content, percent moisture, and percent solids results for solidified tests. 

SampleI.D. % Mix Curing Time Moisture Percent 
(Days) Content(%) Solids (%) 

CPCPDMCOIA 100 3 30.8 69.3 

CPCPDMC02A 50 3 47.9 52.1 

CPCPDMC03A 150 3 21.1 78.9 

CPCPDMC04A 75 3 38.8 61.2 

CPCPDMC05A 30 3 57.1 42.9 

CPCPDMCOlB 100 1 28.8 71.2 

CPCPDMC02B 100 1 33.8 66.2 

CPCPDMC03B 75 1 35.6 64.4 

CPCPDMC04B 75 1 40.2 59.5 

CPCPDMC05B 50 1 49.5 50.5 

CPCPDMC06B 50 1 48.7 51.3 

CPCPDMC07B 40 1 53.0 47.0 

CPCPDMC08B 40 1 52.6 47.4 

CPCPDMC09B 100 3 31.1 68.9 

CPCPDMCI0B 100 3 30.9 69.1 

CPCPDMCllB 75 3 37.1 63.0 

CPCPDMC12B 75 3 38.l 61.9 

CPCPDMC13B 50 3 46.2 53.8 

CPCPDMC14B 50 3 46.4 53.6 

CPCPDMC15B 40 3 51.6 48.4 

CPCPDMC16B 40 3 50.8 49.2 

CPCPDMC17B 100 4.84 29.l 70.9 
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Sample I.D. % Mix Curing Time Moisture Percent 
(Days) Content (%) Solids (%) 

CPCPDMCI8B 75 4.79 37.3 62.7 

CPCPDMCI9B 50 4.74 46.1 53.9 

CPCPDMC20B 40 4.71 52.3 47.7 

CPCPDMC2IB 100 7 29.2 70.8 

CPCPDMC22BI 100 7 28.8 71.3 

CPCPDMC22B2 75 7 35.9 64.1 

CPCPDMC23B 75 7 35.8 64.3 

CPCPDMC24B 50 7 45.7 54.3 

CPCPDMC25B 50 7 45.7 54.3 

CPCPDMC26B 40 7 50.0 50.1 

CPCPDMC27B 40 7 49.6 50.4 

4.1.2 Gravity Settling Test and Corresponding Total Suspended Solids 

The gravity settling test was conducted in accordance to ESSW-SOP3 and Task 2.1. These 
tests were performed on each of the 10 initial BC's as outlined in Table 2-1 and on the 3513 pond 
composite (I3CP). Using concentrations calculated from the Water Content Data Forms subsection 
in Appendix A and using the formula supplied under the ESSW-Task 2.1, calculations were made 
to determine the necessary amounts from the initial BC stock to develop one-liter test specimens at 
concentrations of 1,000, 4,000, 8,000, 12,000, 16,000, and 20,000 mg/L. The amount of stock added 
for each gravity settling test is supplied in the table added within Appendix A, Gravity Settling Test 
subsection (immediately prior to gravity settling test raw laboratory data forms). The samples were 
mixed for a minimum of five minutes with an appropriate stirring rod containing a propeller-like 
blade on the end (designed for one-liter graduated cylinder applications). Samples were then allowed 
to set undisturbed throughout the testing duration and readings taken at predetermined time intervals 
provided on the laboratory data forms. Additionally, radiation readings were taken on the fully 
mixed and settled samples. This information was recorded in the lab log book (Appendix D) and 
results reported in Section 4.2.2 of this report. 

In most cases, a distinguishable interface of clear water column over sediment was not apparent 
until well into the test and sometimes never was clearly distinguishable. On a typical I3BC sample, 
this interface would sometimes appear between five and eight minutes while a typical 24BC sample 
interface sometimes appeared after twenty minutes. However, the southern samples from pond 3513 
(I3BC4 and I3BC5) and western samples from pond 3524 (24BCl and 24BC2) never developed 
this interface during the one-hour test duration. Sediments were highly turbulent throughout the 
water column except at the bottom, where a turbulent over a non-turbulent interface would appear. 
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This interface would appear first, prior to the clear water over sediment interface. Both interfaces 
would eventually "merge" usually prior to 10 minutes of settling, except for the worst cases from 
the southern pond 3513 and western pond 3524 sediments. It was believed that the turbulent over 
the non-turbulent interface was a more accurate representation of settled material. Therefore, this 
interface was selected to be recorded on the appropriate Gravity Settling Test Data Forms in 
Appendix A (additional notes on page 17 in Appendix D Lab Logbook). 

Using ESSW-SOP4, total suspended solids (TSS) were determined on the gravity settling test 
supernatant following a one-hour settling period. This was accomplished by using either a pipet or 
siphon hose to decant the supernatant down to a level which was one-inch from the surface of the 
settled sediment interface. The volume decanted was recorded and the supernatant filtered through 
a 0.45 /hm, Millipore mixed cellulose ester (nitrate + acetate) Hydrophilic membrane filter. 
Depending upon the concentration, sometimes more than one filter was necessary to filter the 
material in a timely manner. The number of filters used per TSS test is recorded on the Appendix 
A, Total Suspended Solids Data Forms. Samples were dried ovemight at 110 +/- 5 OF, cooled in a 
desiccator, and weighed. 

Blanks were performed for each TSS testing series to ensure no filter loss was occurring, but 
the first two series of tests (on 13BC5 and 13BC4) experienced some unexpected losses. It was 
believed temperature fluctuations and humidity effects caused the scales to fluctuate more than usual 
(more details under Section 5.1 Sources of Errors). Once the problem was observed, weight readings 
were taken until triple corresponding readings were obtained to ensure more accurate results (note 
that all additional blanks did not experience losses once triple readings were required). It was 
determined that the most accurate TSS result for these first two series would be from totals which 
included the observed filter loss. For example, a filter loss of 0.04 grams was observed during the 
13BC4 series (pages 1 and 2 of Total Suspended Solids Data Forms in Appendix A). Since two 
filters were used for each 13BC4 TSS test, this loss was doubled and added to each of the final dry 
weights prior to calculating the concentrations (results at top of corresponding data forms in 
Appendix A). Results were also ciUcuiated neglecting this observed loss but they were much lower 
in value (results also at top of data forms). To be conservative, TSS results for the 13BC4 and 
13BC5 samples which accounted for the observed loss was recorded as the representative test results 
in this report. 

Tables 4-4 through 4-14 provides the initial stock location, gravity settling test results at 
various concentrations and time intervals, and TSS results taken following the one-hour gravity 
settling test period. Due to slow filtering times experienced with some of the samples, some of the 
supernatant decants were performed in excess of the one-hour settling period but never exceeded 
2.33 hours of settling. The TSS results which exceeded a one-hour settling period were noted as such 
at the bottom of the corresponding table. Note that some settling readings exceed the one-hour 
criteria. Thesereadings were taken on samples which were prestaged and ready for testing but were 
in the queue in excess of one hour. When this occurred, additional settlement readings were 
recorded. It is interesting that settling times in excess of a day induced an increase in the total settled 
solids at lower concentrations while a significant decrease was observed at higher concentrations. 
The increase was caused by settled fines which were still in the water column following the one-hour 
testing period. The higher concentration range was most likely due to the overburdened pressures 
compacting and forcing the waters to expel out from the underlying material, while the lower 
concentrations may not have had enough mass to effect underlying materials. 
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Table 4-4: Gravity settling test results from northwest area of pond 3513. 

SAMPLE I.D.:13BCIST02 

Time Milliliters of Settled Material 
(min.) 

1,000 4,000 8,000 
mgIL mgIL mg/L 

Solution Solution Solution 

0 0 0 0 

1 0 0 10 

2 0 10 50 

3 0 25 80 

4 0 30 100 

5 0 33 100 

6 0 34 95 

7 0 35 90 

8 0 36 90 

9 0 36 90 

10 0 37 85 

15 2 37 80 

20 2 37 75 

25 5 33 70 

30 5 33 70 

40 5 33 65 

50 6 32 60 

60 6 32 60 

900 10 30 55 

TSS* N\A** N\A N\A 
(mg/L) 

*TSS Total Suspended Solids results fo[[owmg a 60 mmu!e settling perIod. 
"N\A = Not available. 
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12,000 
mgIL 

Solution 

0 

15 

65 

120 

190 

190 

190 

175 

170 

160 

155 

140 

130 

120 

120 

110 

105 

100 

80 

N\A 

LAB DATA FORM #'000005 

16,000 20,000 
mg/L mg/L 

Solution Solution 

0 0 

25 30 

70 80 

140 120 

180 200 

320 280 

300 430 

285 390 

270 365 

255 350 

240 330 

215 280 

195 260 

180 240 

175 230 

160 210 

150 200 

145 180 

100 120 

N\A N\A 
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Table 4-5: Gravity settling test results from northeast area of pond 3513. 

SAMPLE I.D.:13BC2STOI 
Elapsed Milliliters of Settled Material 
Time 
(min.) 1,000 4,000 8,000 

mgIL mg/L mgIL 
Solution Solution Solution 

0 0 0 0 

I 0 2 20 

2 I 20 60 

3 2 40 80 

4 2 55 150 

5 2 65 200 

6 3 60 210 

7 3 60 190 

8 3 58 180 

9 3 57 170 

10 3 55 160 

15 3 50 140 

20 5 47 130 

25 5 45 120 

30 6 43 113 

40 8 42 105 

50 9 41 100 

60 9 40 95 

900 20 42 75 

8400 20 41 70 

TSS* N\A** N\A N\A 
(mg\L) 

*TSS - Total Suspended Sohds results followmg a 60 mmute setthng perIod. 
'*N\A ~ Not available. 
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12,000 
mg/L 

Solution 

0 

30 

90 

130 

180 

250 

380 

350 

330 

310 

290 

245 

220 

205 

190 

180 

170 

160 

108 

96 

N\A 

LAB DATA FORM #:000002 

16,000 
mgIL 

Solution 

20,000 
mg/L 

Solution 

0 0 

50 60 

100 120 

160 210 

220 370 

570 715 

540 670 

500 640 

470 610 

450 585 

425 560 

350 470 

315 415 

290 382 

270 360 

250 330 

230 305 

220 290 

130 158 

120 141 

N\A N\A 



Table 4-6: Gravity settling test results from center area of pond 3513. 

SAMPLE I D 13BC3STOI .. LAB DATA FORM # 000007 : 

Time Milliliters of Settled Material 
(min.) 

1,000 4,000 8,000 12,000 16,000 20,000 
mgIL mgIL mgIL mg/L mg/L mg/L 

Solution Solution Solution Solution Solution Solution 

0 0 0 0 0 0 0 

1 0 30 30 40 50 0 

2 0 40 40 50 60 80 

3 I 50 60 70 120 180 

4 I 60 70 100 . 160 220 

5 1 90 90 160 200 280 

6 2 100 140 200 250 350 

7 2 150 150 270 300 440 

8 3 160 200 300 350 580 

9 3 140 250 350 480 690 

10 4 140 300 400 580 880 

15 10 115 290 470 665 825 

20 10 100 240 405 605 770 

25 11 91 211 352 550 720 

30 11 85 198 322 500 675 

40 11 75 175 285 423 585 

50 14 70 160 261 380 510 

60 14 68 150 250 350 465 

900 20 52 90 128 162 200 

TSS* 186.0 67.4 N\A** 41.7 N\A 57.7 
(mg/L) 

'TSS ~Total Sus~ended Solids results folloWIng a 60 mInute settling perIod. 
"N\A = Not available. 
1 First filter was placed under the hood in a heavy draft while second filter was being used in filtration. This may have caused loss 
of sample since forced air dried sample prematurely. 
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Table 4-7: Gravity settling test results from southwest area of pond 3513. 

SAMPLE I D • 13BC4ST01 . .. LAB DATA FORM # 000008 : 

Time Milliliters of Settled Material 
(min.) 

1,000 4,000 8,000 12,000 16,000 20,000 
mgIL mgIL mgIL mg/L mgIL mgIL 

Solution Solution Solntion Solution Solution Solution 

0 0 0 0 0 0 0 

1 0 0 20 30 25 30 

2 1 10 30 40 40 50 

3 1 20 50 60 90 110 

4 2 30 70 80 100 110 

5 2 45 90 100 110 110 

6 2 60 110 140 120 150 

7 2 80 130 180 150 170 

8 2 70 150 190 170 210 

9 2 70 160 220 190 260 

10 3 70 190 250 250 340 

15 3 60 140 265 380 500 

20 3 55 120 212 322 435 

25 4 50 110 190 270 380 

30 5 47 100 172 240 332 

40 5 43 90 152 212 285 

50 6 40 80 140 195 255 

60 7 40 78 130 180 240 

1320 8 33 53 72 95 115 

4080 7 . 32 51 72 92 112 

TSS* 198 180 -188 197 160 153 
(mg/L) 

*TSS - Total Suspended SolIds results taken back to back startmg at l·hour settlIng for lK concentratIOn to more than 2·hours for 
20K. 
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Table 4-8: Gravity settling test resnlts from southeast area of pond 3513. 

SAMPLE I.D.: 13BC5ST01 

Time Milliliters of Settled Material 
(min.) 

1,000 4,000 8,000 
mgIL mgIL mgIL 

Solution Solution Solution 

0 0 0 0 

I 10 10 8 

2 5 10 50 

3 7 21 70 

4 7 33 110 

5 6 50 130 

6 4 57 160 

7 2 59 180 

8 2 58 162 

9 2 56 151 

10 2 53 142 

15 5 50 120 

20 8 45 110 

25 8 43 100 

30 8 42 95 

40 8 40 85 

50 8 40 80 

60 9 40 80 

TSS* 139.8 144.4 N\A** 
(mgIL) 

*TSS -Total Suspended Sohds results follOWIng a 60 mInute setthng penod. 

'*N\A = Not available. 
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12,000 
mgIL 

Solution 

0 

30 

60 

100 

150 

200 

220 

250 

300 

288 

268 

212 

190 

174 

160 

149 

138 

130 

170.7 

LAB BOOK DATA #'000006 

16,000 20,000 
mg/L mgIL 

Solution Solution 

0 0 

4 4 

70 70 

110 110 

160 150 

200 200 

230 250 

270 300 

330 410 

422 575 

403 549 

321 460 

280 390 

255 350 

240 322 

212 290 

195 265 

187 250 

N\A 121.6 



Table 4-9: Gravity settling test results from pond 3513 composite sample. 

SAMPLE I.D • 13CP1ST01 .. LAB DATA FORM #'000014 

Time Millimeters of Settled Material 
(min.) 

1,000 4,000 8,000 12,000 16,000 20,000 
mgIL mgIL mg/L mgIL mg/L mg/L 

Solution Solution Solution Solution Solution Solution 

0 0 0 0 0 0 0 

I 0 0 2 2 10 15 

2 0 5 10 30 40 60 

3 0 10 30 50 60 80 

4 0 30 50 80 90 100 

5 1 40 80 110 120 140 

6 1 50 100 150 150 160 

7 1 60 150 180 170 200 

8 2 68 170 210 210 280 

9 2 70 200 250 250 300 

10 2 70 210 340 350 380 

15 3 60 160 290 405 560 

20 5 55 142 240 345 490 

25 5 50 130 220 305 430 

30 7 50 120 205 282 390 

40 10 45 110 192 255 350 

50 10 42 100 170 235 320 

60 10 40 93 157 220 300 

1140 16 39 64 90 115 142 

TSS' 141.3 177.8 131.7 126.9 125.4 138.5 
(mgIL) 

'TSS Total Suspended Soltds results following a 60 minute settlIng penod. 

27 



) 

Table 4-10: Gravity settling test results from southwest area of pond 3524. 

SAMPLE I D • 24BCISTOI ... LAB DATA FORM #'000010 

Time Milliliters of Settled Material 
(min.) 

1,000 mgIL 4,000 mg/L 8,000 mgIL 12,000 16,000 20,000 
Solutiou Solution Solution mgIL mgIL mgIL 

Solution Solution Solution 

0 0 0 0 0 0 0 

1 0 0 5 20 20 0 

2 0 10 30 40 60 60 

3 0 20 50 70 90 110 

4 0 25 90 120 120 160 

5 1 30 110 155 160 180 

6 1 30 100 175 200 230 

7 1 30 95 185 210 390 

8 2 30 90 170 280 365 

9 2 30 85 160 260 340 

10 2 30 80 153 240 322 

15 2 25 72 130 199 261 

20 2 25 66 118 179 235 

25 2 24 61 108 168 217 

30 2 24 59 102 157 201 

40 2 24 58 97 144 185 

50 2 24 56 90 135 N/A** 

60 2 24 55 88 130 162 

4320 6 28 48 68 83 100 

TSS* 108.7 225.2 240.0 294.1 315.2 314.5 
(mg/L) 

*TSS Total Suspended Sohds results at I hour setthng for IK and 4K, at I hour 20 mmutes setthng for 8K, at 1 hour 50 mmutes 
settling for 12K, 2 hour settling for 16K, at 2 hour 40 minutes for 20K. 
**N\A = Not available. 
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Table 4-11: Gravity settling test results from northwest area of pond 3524. 

SAMPLE I.D.: 24BC2ST01 LAB DATA FORM #'00001 1 

Time Millimeters of Settled Material 
(min.) 

1,000 4,000 8,000 12,000 16,000 20,000 
mg/L mg/L mg/L mg/L mg/L mgIL 

Solution Solution Solution Solution Solution Solution 

0 0 0 0 0 0 0 

1 0 10 20 30 40 40 

2 0 25 40 70 100 110 

3 1 40 110 160 150 160 

4 1 40 110 200 240 220 

5 1 40 103 180 260 360 

6 1 40 95 165 235 320 

7 2 38 90 155 220 290 

8 2 38 88 150 210 275 

) 9 2 37 83 140 200 262 

10 3 37 80 138 190 252 

15 5 34 70 120 165 220 

20 6 32 68 110 150 200 

25 6 32 68 110 150 200 

30 8 30 60 100 135 177 

40 8 30 60 90 128 162 

50 8 31 58 85 120 152 

60 8 31 58 85 115 148 

1500 10 31 52 71 90 110 

TSS* 86.5 143.2 248.9 253.2 315.2 308.5 
(mgIL) 

*TSS ~Total Suspended Sohds results folloWIng a 60 mInute settlIng period. 
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Table 4-12: Gravity settling test results from center of pond 3524. 

SAMPLE I D • 24BC3ST01 ... LAB DATA FORM # '000009 

Time Milliliters of Settled Material 
(min.) 

1,000 4,000 8,000 12,000 16,000 20,000 
mgIL mgIL mgIL mg/L mg/L mgIL 

Solution Solution Solution Solution Solution Solution 

0 0 0 0 0 00 0 

1 0 0 0 8 30 20 

2 0 0 10 20 40 50 

3 0 10 30 30 50 70 

4 0 20 50 60 80 100 

5 0 25 60 80 100 140 

6 2 30 80 100 120 150 

7 2 40 100 130 170 180 

8 2 50 120 160 210 210 

9 2 58 150 230 220 230 

10 2 63 170 260 230 250 

15 3 60 160 275 380 535 

20 5 52 130 210 310 450 

25 5 50 120 185 265 390 

30 5 45 110 170 235 335 

40 5 42 100 150 208 280 

50 6 40 90 140 190 240 

60 6 40 82 130 180 228 

TSS* 118.9 110.9 91.7 71.6 76.9 41.4 
(mgIL) 

*TSS Total Suspended Sohdsresults at I hour setthng for IK and 4K, at I hour iO mmutes setthng for 8K, at I hour 40 mmutes 
settling for 12K, I hour 50 minutes settling for 16K, at 2 hour 20 minutes for 20K. 
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Table 4"13: Gravity settling test results from southeast area of pond 3524. 

SAMPLE I.D.: 24BC4ST01 LAB DATA FORM #'000012 

Time Millimeters of Settled Material 
(min.) 

1,000 4,000 8,000 12,000 16,000 20,000 
mg/L mg/L mgIL mg/L mgIL mgIL 

Solution Solution Solution Solution Solution Solution 

0 0 0 0 0 0 0 

I 0 0 2 2 10 5 

2 1 2 4 5 20 20 

3 1 3 8 10 40 50 

4 1 3 10 15 70 80 

5 1 5 20 15 70 80 

6 1 5 20 20 100 110 

7 2 7 30 40 100 120 

8 2 10 50 70 100 120 

9 2 15 50 80 110 120 

10 2 18 60 100 120 120 

15 4 28 70 130 150 180 

20 5 30 110 220 250 280 

25 5 30 100 190 300 410 

30 5 30 93 165 255 345 

40 8 30 82 140 205 280 

50 10 30 75 130 185 245 

60 10 30 70 120 170 220 

1440 12 30 55 70 92 110 

TSS* 151.4 177.8 127.9 107.9 166.5 122.4 
(mgIL) 

*TSS -Total Suspended SolIds results followmg a 60 IOmute settlmg period. 

31 



Table 4-14: Gravity settling test results from northeast area of pond 3524. 

SAMPLE I.D.: 24BC5ST01 LAB DATA FORM #'000013 

Time Millimeters of Settled Material 
(min.) 

1,000 4,000 8,000 12,000 16,000 20,000 
mglL mglL mglL mgIL mgIL mgIL 

Solution Solution Solution Solution Solution Solution 

0 0 0 0 0 0 0 

1 0 0 0 10 0 20 

2 0 0 20 30 10 20 

3 0 10 20 40 20 30 

4 0 10 20 40 30 40 

5 1 10 25 40 30 50 

6 1 10 25 45 50 60 

7 1 15 40 50 50 60 

8 1 20 45 70 70 80 

9 1 20 50 80 80 100 

10 1 25 60 90 100 140 

15 1 28 90 200 160 220 

20 3 28 80 150 230 330 

25 3 28 75 130 195 280 

30 3 28 70 122 175 250 

40 3 25 60 110 155 210 

50 4 25 60 100 140 190 

60 4 25 55 90 130 180 

350 5 29 46 62 83 111 

4320 6 30 45 60 80 92 

TSS* 161.8 207.7 217.1 186.5 148.1 171.1 
(mgIL) 

*TSS ~Total Suspended Solids results followmg a 60 mmute settling perIod, 

) 
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Figure 4-1 represents the TSS results at the various concentrations for supernatant withdrawals 
falling between a 60 to 70 minute settling period. Overall it appears that the supernatant 
concentrations for one-hour settling cases will most likely fall below 350 mg/L. This. plot also 
indicates that the supernatant concentration is not dependent upon the range of initial concentrations 
investigated, except for the 24BC2 region. This may be due to excessive vegetative material 
associated with sample extraction from shallow western sediments in pond 3524 (see last paragraph 
in Section 4.2.1 Physical Characteristics for more details). Through visual observations, it appears 
the supernatant decreases substantially following one day settling because all experienced drinking 
water clarity except for western samples from pond 3524 and southern samples from pond 3513. 
However, even these samples developed a visually clear supernatant following an additional day or 
two of settling. 
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Figure 4-1: Plot of Total Suspended Solids (TSS) results from Gravity Settling Tests for 
extractions taken between 60 to 70 minutes of non-disturbed settling. 

Additional details on gravity settling tests, TSS, and visual turbidity data can be obtained from 
Appendix A, Gravity Settling Test Laboratory Data Forms and Total Suspended Sediments 
Laboratory Data Forms subsections, and from Appendix D: OpTech's Laboratory Logbook. 
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4.1.3 Paint Filter 

The EPA SW-846 Method 9095, or paint filter test, was implemented to determine the 
presence offree liquids. To determined the drainability of these free liquids, the testing period was 
extended as outlined in the ESSW. The testing period was considered to be the time necessary to 
reduce the rate of release to one drop every two minutes. The key values of interest were the total 
drainage time, released liquid volume during this drainage time, and moisture content reduction. 

As detailed in the procedures on page B-69 of the ESSW, the filtering media sometimes 
separates from the filter cone, especially when exposed to alkaline materials. Due to the nature of 
these sediments, this failure occurred on several occasions prior to meeting the one drop every two 
minutes rate of release requirement. Some of these tests were rerun until the release rate requirement 
was meet. Results from paint filter tests failing prior to the one drop every two minutes release rate 
requirement was not included in Table 4-15. However, the laboratory control forms with intermittent 
results prior to failure are included in the Paint Filter Test Data Forms subsection of Appendix A in 
this report. 

Table 4-15: Paint filter testing and analysis results. 

Testing Initial Liquid Initial Final Final 
Sample Moisture Moisture Solids 

I.D. Duration Sample Released· Content Content Content 
, (minutes) Weight (g) (mL) 

(%) (%) (%) 

13BC3EPOl 111 99.04 69.0 94.2 80.9 19.1 

13BC4EPOl 137 99.93 36.0 85.9 78.0 22.0 

13BC5EPOl 81 98.81 32.0 88.1 82.4 17.6 

24BC2EPOl 188 99.95 41.9 87.6 78.6 21.4 

24BC4EP02 171 100.32 34.0 83.9 75.6 24.4 

CPCPlEP04 160 99.37 24.0 81.7 74.7 25.3 

CPCPlEP05 170 100.45 25.0 81.7 75.0 25.0 

The sample I.p., testing duration, initial sample weights, and cumulative liquid released were . 
taken from the Paint Filter Test Data Forms subsection in Appendix A. The initial sample weight 
used in the above table was determined by taking the sample weight from the Paint Filter Test Data 
Form and subtracting the weight of the material left in the transfer container following placement 
into the paint filter. The initial moisture contents were taken from Table 4-2 for each corresponding 
stock sample used in the above table. The final moisture contents are measured values for the 
CPCPIEP04 and CPCPlEP05 tests above while all other final moisture contents are back calculated. 
Back calculations were performed by using the following formula: 
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Where: 

MCf= 100* [(MCi*Wi)-L]/[(Wi*(l-MCi»+((MCi*Wi)-L)] 

MCf = percent final moisture content 
MCi = initial moisture content 
Wi = initial sample weight (g) 
L = weight of released liquid (g)6 

When using the above formula for back calculating the final moisture content for CPCP lEP04 
and CPCPlEP05, the results are 75.9 and 75.6%. These back calculations vary by less than 1.6% 
when compared to the corresponding measured final moisture contents of 74.7 and 75.0% as 
reported in Table 4-15. The difference is most likely associated with the lost moisture associated 
with evaporation and absorption of the paint filter cone. However, these loses are small, indicating 
final moisture content back calculations are relatively precise. 

Final sediments from the paint filter tests visually appeared to be thoroughly saturated, so it 
may be safe to assume that the amount of moisture released is proportional to the volume reduction 
associated with gravity drainage. Samples which had a higher initial moisture content would have 
the potential to release more fluids and, thus, experience a higher volume reduction. This can be seen 
from Table 4-15 where the sample with the highest initial moisture content of 94.2% drained 
approximately 69 milliliters (mL) of fluid while the sample with the lowest initial moisture content 
of81.7% drained only 25 mL of fluid. This indicates the 13BC3EP01 test experienced close to 70% 
(assuming 69 mL is proportional to 69 grams released from the initial 99.04 gram base sample) 
volume reduction while the CPCPlEP05 test only showed a 25% reduction. 

The CPCP1 paint filter tests were performed from the COMPI stock prior to gravity 
thickening. However, the CPCP1 average initial moisture content of81.7% only dropped by 1.5% 
when compared to the average gravity thickened (CPCPD) moisture content of 80.2% (average of 
corresponding stock results in Table 4-2). This indicates that the volume reduction of25% calculated 
for the CPCP1 samples above may be a good estimate on the volume reduction which could be 
achieved through gravity drainage following gravity thickening of the pond sediments. 

Although initial concentrations varied significantly between the samples used in the above 
paint filter test, one would expect the final percent solids to be similar if the sediments throughout 
the ponds were fairly uniform in composition. The gravity settling tests illustrated that some regions 
vary slightly from others, indicating the sediments are not necessarily uniform throughout the ponds. 
Even though, the final percent solids in Table 4-15 only differ by 7.7% (maximum value of25.3 less 
minimum value of 17.6%), a variance of approximately 35% if divided by the percent solids average 
of22.1 % (average of all values in Table 4-15). Regardless of the region and initial moisture contents, 
the sediments appear to be able to gravity drain to a 17% or higher solids content. 

Paint filter test comparisons with the ESSW-Task 4.2 gravity drained specimen is provided in 
Section 5.2 of this report. 

6pollowing the initial release, filtrate was close to drinking water clarity. If a density of 1 g/cm' is assumed, 
the liquid volume released is basically proportional to the grams of fluid released. So for the purpose offmal 
moisture content determination, the liquid released values in the Table 4-15 are assumed to be proportional to the 
grams released. 
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4.1.4 Specific Gravity 

As outlined in the ESSW, ASTM D854-92 Standard Test Method for Specific Gravity of soils 
was used to detennine the specific gravity of the pond 3513 composite and of the pond 3524 
composite. Because 100% of the material passed a 2.00 rum (#10) sieve, only 20 grams of material 
was required for this test. The pycnometer was calibrated for the temperature range used during this 
test by performing linear regression analysis on measured masses at various temperatures, as 
outlined in ASTM D854-92. The calibration formula was as follows: 

M@T=695.18-0.1409992*C 

Where: M@T=themass in grams of pycnometer and water at desirable temperature C, 
C = the desirable temperature in Celsius. 

The above formula was used to obtain the mass of the pycnometer and water for the same 
temperature recorded during mass determination of the pycnometer, water, and soil (details in ASTM 
D854-92). Prior to adding the specimen to the pycnometer, the sample was broken up by using a 
mortar and pestle. The sample was allowed to soak overnight prior to air entrapment removal. Test 
Method A (for dried specimens) and entrapped air removal by boiling the specimen in a pycnometer 
as outlined in the ASTM D854-92 standard was implemented. Results are provided in Table 4-16 
while the raw data forms are located in the Specific Gravity subsection of Appendix A. 

Table 4-16: Specific gravity test results. 

Sample I.D. Specific Gravity Results 

13CPISGOI 2.44 

13CPISG02 2.41 

24CPISGOI 2.25 

24CPISG02 2.43 

24CPISG03 2.43 

Because 24CP1SGOI and 24CP1SG02 varied by approximately 8%, a third specific gravity 
test was performed from the pond 3524 stock (24CP1SG03). This result compared to the 
24CP 1 SG02 result, indicating a minor error could have occurred during the 24CPl SGO 1 test. Above 
results indicate pond 3513 has a specific gravity of approximately 2.43 (average of2.44 and 2.41) 
while pond 3524 specific gravity is 2.43 if neglecting the 24CPISGOI result. 
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4.1.5 Densities 

As outlined in Section 3.6 of this report, the originally selected ASTM D2937-94 Standard Test 
Method for Density of Soil in Place by the Drive-Cylinder Method is typically used on firm, in-situ 
sediments. The sediment samples requiring density results under ESSW-Task 3.1 were in a slurry 
form and would not conform to the drive cylinder apparatus required under the ASTM D2937-83 
standard. Therefore, the ASTM D4380-84 (reapproved 1993) Standard Test Method for Density of 
Bentonitic Slurries was selected for determining the density of slurry mixes similar to those to be 
tested under ESSW -Task 3.1. Table 4-17 provides the slurry density results. Readings were taken 
directly from a mud balance apparatus meeting the ASTM D4380-84 requirements. 

Table 4-17: Slurry Density Results. 

SampleI.D. Slurry Deusity 
(glcm3) 

13CPlDSOl 1.04 

13CPIDS02 1.04 

24CPlDSOl 1.11 

24CPlDS02 1.11 

CPCPDDSOI 1.125 

CPCPDDS02 1.12 

Also as outlined in Section 3.6, the originally selected ASTM D2937-94 bulk density test was 
not considered practicable for determining solidified sample densities required under ESSW -Task 
5.2 because the drive cylinder required for this standard was not designed for 'solidified' sample 
extraction. The ASTM C138 (Concrete Unit Weight) is typically used to determine concrete 
densities. This standards' apparatus basically consists of a mold of known volume and weight. 
Weight of concrete required to fill the mold is determined and divided by the known volume, thus 
generating a concrete density. 

Molds used for the unconfmed compressive strength tests during this scope of work were 
uniformly three inches in diameter. The sample was extracted from these molds, weighed, a vernier 
caliper used to determine the diameters and heights, and volumes calculated. The density could then 
be determined using the same basic concept as the ASTM C138 standard by dividing the calculated 
volume by the measured weight. Two tests (the unconfined compressive strength and density tests) 
were performed using this single mold, thus making this process feasible by minimizing laboratory 
exposure times. 
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Because the solidified samples were capped upon pouring into the molds and not allowed to 
dry, these samples were classified as wet solidified samples. Accordingly, density calculations from 
these samples were labeled as the solidified wet density. Moisture contents were determined as 
outlined in Section 4.1.1 of this report for each of the wet solidified samples used for density 
determination. The solidified dry density could then be determined by deducting the mass of 
moisture from the solidified wet density sample [or in other words, dry density = wet density -
(moisture content x wet density)]. Solidified wet and dry density results are provided in Table 4-18. 

Table 4-18: Solidified wet and dry density results at various mixes and curing times. 

Cure Time %of 
Moisture Solidified Solidified 

SampieI.D. 
(days) Mix' 

Content Wet Density Dry Density 
(%) (g/cm') (g/cm') 

CPCPDDS03 3 100 31.1 1.54 1.06 

CPCPDDS04 3 100 30.9 1.55 1.07 

CPCPDDS05 3 75 38.1 1.49 0.93 

CPCPDDS06 3 75 37.1 1.48 0.93 

CPCPDDS07 3 50 46.4 1.38 0.74 

CPCPDDS08 3 50 46.2 1.39 0.75 

CPCPDDS09 3 40 50.8 1.34 0.66 

CPCPDDSIO 3 40 51.6 1.35 0.65 

CPCPDDSll 7 100 28.8 1.55 1.10 

CPCPDDSI2 7 100 29.2 1.56 1.10 

CPCPDDS13 7 75 35.8 1.49 0.96 

CPCPDDSI4 7 75 35.9 1.46 0.94 

CPCPDDSI5 7 50 45.7 1.40 0.76 

CPCPDDSI6 7 50 45.7 1.39 0.75 

CPCPDDSI7 7 40 50.1 1.33 0.67 

CPCPDDSI8 7 40 50.4 1.34 0.67 

7 A 50/50 blend of Portland cement/fly ash was used as the reagent. Percent of mix of reagent was 
determined on a wet weight basis of CPCPD (or gravity thickened COMPI stock). 
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4.1.6 Particle Size Distribution 

The particle size distribution for the 3513 pond composite and 3524 pond composite was 
determined through implementation of ASTM D422-63 Standard Test Method for Particle-Size 
Analysis of Soils. As outlined in Section 3.4 in this report, the dispersant agent was not incorporated 
during the hydrometer part of the test because research indicates that chemically altered test can vary 
dramatically when compared to non-chemically altered results (Clevenger, 1995). Since effective 
(or naturally induced) particle size results were desirable, all chemically altering procedures were 
omitted from these tests. Also outlined in Section 3.4, a water-bath used to maintain a constant 
temperature was not implemented but temperature readings were taken at each hydrometer reading 
and mathematical corrections incorporated accordingly. Table 4-19 provides the particle size 
fractions as determined from the particle size distribution results. Figure 4-2 provides the particle 
size distribution curve results for pond 3513 and for pond 3524. Results indicate pond 3513 and 
pond 3524 composites yield comparative particle size distributions. 

Table 4-19: Particle Size Fraction Results. 

SAMPLEI.D. GRAVEL(%) SAND(%) SILT(%) CLAY(%) 

13CPIPSOI 0 6 86 8 

13CPIPS02 0 6 83 11 

24CPIPSOI 0 6 90 4 

24CPIPS02 0 7 90 3 

4.1.7 One-dimensional Consolidation 

The one-dimensional consolidation test was performed in accordance to ASTM D2435-90. As 
outlined in ESSW-Altemative 3 and SOP13, the one-dimensional consolidation test was performed 
on the gravity thickened COMP 1 sediments and on a solidified sample. Details on development of 
the gravity drained sample is provided in Section 4.2.4 of this report. A three day cured, 50% mix 
of Portland cement/fly ash (on a wet basis) was developed by allowing the sample cure in the 
consolidation trimming ring. Samples were extracted from the gravity drained sample using a shelby 
tube shortened to approximately one-foot, the sample was taken to the lab and extruded, and a one
inch thick sample cut and trimmed to meet the ASTM D2435-90 requirements. All specimens were 
placed in the fixed ring consolidometer containing a porous disks on each face of the sample. 
Gradual loads were applied and deformation recorded over time as outlined in ASTM D2435-90. 

The point in time corresponding to each applied load, the time consolidation curve, and void 
ratio-effective stress curves for the gravity thickened samples are provided in Figures 4-3 and 4-4 
while Figure 4-5 provides these results for the solidified 50% Portland cement/fly ash mix. The 
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duplicate (or Figure 4-4) gravity drained consolidation results appears equivalent to the original (or 
Figure 4-3) plots. As illustrated in Figures 4-3 and 4-4, the original one-inch thick sample 
consolidated approximately 6/1 0 of an inch (or 60%) for the gravity drained samples at loads up to 
4 tsf(56 psi) while approximately 50% of this compaction occurred under the 1 tsf(14 psi) load. As 
illustrated in Figure 4-5, less than 1/10 of an inch (or less than 10%) consolidation occurred with the 
solidified specimen loaded up to 4 tsf (56 psi). The percent strain (consolidation) versus vertical 
effective stress for the gravity thickened samples are illustrated in Figure 4-6 while Figure 4-7 
provides these results for the solidified sample. 

Due to the excessive consolidation associated with these samples, various interpretations can 
be made on where the primary consolidation ends and the secondary consolidation begins (see 
ASTM D2435-90 for types of analysis). The coefficient of consolidation will vary based on design 
criteria and method used for detennining the primary consolidation. Additionally, the stress versus 
strain curve for the gravity drained samples does not adhere to standard curves necessary for the 
Casagrande method, preconsolidation pressure determination (ASTM D2435-90). However, the 
one-dimensional consolidation test was originally selected to determine how much consolidation 
could occur if a consolidation cell was selected as the remedial alternative. The following figures 
could be a useful tool in providing consolidation estimates for various loadings or overburdened 
pressures8. 

For the gravity drained samples, Figures 4-3 and 4-4 illustrates the original one-inch specimen 
settled almost 0.3 inches (or 30%) under the 0.0625 tsf (0.87 psi) load. Approximate percent 
settlement for a 10 psi (0.7200 tsf) load could be estimated to fall between 45 and 50% (or between 
the 0.5000 and 1.000 tsfload results). As illustrated in Figures 4-3 and 4-4, 59 to 64% consolidation 
resulted following the maximum applied load of 4.0000 tsf (55.56 psi). 

As illustrated in Figure 4-5, the Portland cement/fly ash solidified one-inch specimen settled 
less than O.oI inch, or consolidated less than 1 %, under the 0.0625 tsf (0.87 psi) load. Approximate 
percent settlement for a 10 psi (0.7200 tsf) load could be estimated to fall between the 0.5000 and 
1.000 tsf load results, or below 0.03 inches (which is less than 3% settlement). As illustrated in 
Figure 4-5, less than 8% consolidation resulted following the maximum applied load of 4.0000 tsf 
(55.56 psi). 

The raw data is provided in the Appendix A: One-Dimensional Consolidation Laboratory Data 
Forms subsection while intermediate results can be obtained from corresponding sections in 
Appendix E: Singleton On-site Logbook and Supporting Documentation. 

8Ifusing a conservative soil density of 120 pounds per cubic foot (pct), then a 1 psi 
overburden load is equivalent to 1.2 feet of soil, 10 psi is equivalent to 12.0 feet of soil, and 56 
psi is equivalent to 67.2 feet of soil. 
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4.1.8 Modified Liquid Release 

The modified liquid release test (LRT) was performed in accordance to ESSW-SOPl. The zero 
headspace extractor (ZHE) typically used for this test consist of a stainless steel apparatus for proper 
contaminant analysis. As detailed in Section 3.7 of this report, no contaminant analysis was 
scheduled for this test under this scope of work. Therefore, the ZHE was substituted with a less 
costly aluminum apparatus. This apparatus consisted of a virtually fiictionless air pressure feed three 
inch piston (moved at < I psi load) with a chamber approximately five inches in height. The sample 
was placed in the chamber and bottom drained through a fast flow rated (160 mL/min.) filter 
supported by a porus stone (stone meeting requirements for ASTM D2435) which bled into a tube 
leading into a volumetric cylinder. 

Two tests were performed on the gravity drained COMPI sample. Details on development of 
the gravity drained samples is provided in Section 4.2.4 of this report. Subsamples were extracted 
from the gravity drained sample using a shelby tube shortened to approximately one-foot. After the 
sample was extracted, a section was cut from this aliquot and placed in the modified LRT apparatus. 
Gradual air pressures were applied as outlined in ESSW-SOPl. Each pressure was held constant 
until the rate of release was under one drop in two minutes. During the initial part of the tests, the 
specimen was left overnight to accomplish this goal. When left overnight, no drips were observed 
the following morning and the next pressure increment was applied. 

The first test specimen, or CPCP I LRO 1 , initially weighed 587.6 grams with an initial moisture 
) content of 67.8%. At test completion, the total volume of fluid released was 269.5 mL and the final 

moisture content was 40.3%. If saturated conditions are assumed with the final sediment cake, then 
the volume reduction is estimated at 45.8% (mass of volume released divided by original sample 
weight) for the total applied pressure of 50 psi. Approximately 37.2% reduction occurred under a 
10 psi force. Incremental releases at the various applied pressures and unit volume releases for 
CPCPILROI are provided in Figure 4-8. 

) 

Similarly, the second (or duplicate) test specimen (CPCPILR02) initially weighed 280.9 grams 
with an initial moisture content of 66.7%. At test completion, the total volume of fluid released was 
127.9 mL and the final moisture content was 39.1 %. If saturated conditions are assumed with the 
final sediment cake, then the volume reduction is estimated at 45.5% (mass of volume released 
divided by original sample weight) for the total applied pressure of 50 psi. Approximately 36.6% 
reduction occurred under a 10 psi force. Incremental releases at the various applied pressures and 
unit volume releases for CPCPILR02 are provided in Figure 4-9. 

Additional modified liquid release details may be obtained from the Modified Liquid Release 
Test Data Forms subsection in Appendix A and from Appendix E: Singleton On-site Logbook and 
Supporting Documentation. 
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4.1.9 Harvard Miniature Compaction 

The Harvard miniature compaction test was performed as outlined in the ESSW-SOPI5. The 
sample was prepped by first gravity draining the COMPI sample (additional details in Section 4.2.4 
of this report) and placing it under the laboratory hood for further drying. The additional drying was 
necessary to ensure a sufficient moisture content range was achieved for proper analysis. The drying 
sample was periodically mixed to help prevent excessive drying of exposed surfaces and to help 
ensure uniformity. Once dried to approximately a 40 percent moisture content value, the sample was 
divided into separate splits and moisture added at increasing increments to develop subsamples at 
various moisture contents. The subsamples were well mixed, allowed to set in sealed bags overnight, 
and remixed the next day prior to compaction. 

As outlined in ESSW-SOPI5, each subsample was compacted in a standard mold in five-layer 
increments with each layer containing approximately two heaping teaspoons of material. The 
compacted, precalibrated mold was striked and weighted for density determination. Two Harvard 
miniature compaction test were performed on the COMPI composite and results of each are 
illustrated in Figures 4-10 and 4-11. The duplicate (Figure 4-11) was comparable to the original 
(Figure 4-10) result with both yielding an average optimum moisture content of 48.3% and 
maximum dry density of 67.7 pcf. 

4.1.10 Jar Test 

One remedial alternative involves consolidation of all SIOU pond sediments into a single unit. 
Once disturbed, it was believed the pond sediments might require extensive settling times and the 
increase in suspended material might cause exposure hazards -- possibly causing project delays. 
Originally, the jar test with polymers were to help determine if chemical additives could help 
increase the settling rates of sediments. As outlined in Section 3.5, the jar test with polymers was 
omitted because earlier tests indicated the pond sediments settle well under natural conditions. 
However, spreading of a reagent on the surface of the ponds was a desirable alternative for inducing 
settlement since this method could be controlled and only implemented if deemed necessary. 
Historically, soda lime and fly ash has been employed to help induce settlement of suspended 
material while polymers could not be effectively applied using this approach. (see Section 3.5 for 
additional details). Due to this, a jar test with lime was implemented to determine if additional 
material could be settled by sprinkling lime over the surface. 

The jar test with lime was performed by adding the COMPI stock to one-liter graduated 
cylinders and allowing to set overnight. The stock was diluted to obtain a settled sediment volume 
which was approximate 114 of the total volume. Except for the control, lime was added at increments 
ranging from 0.1 to 3.0 grams. The lime was sprinkled over a 7.07 in.2 surface area and allowed a 
reaction time of30 minutes prior to supernatant withdrawal used for TSS comparison. Results are 
provided in Table 4-20. 
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Table 4-20: Treatment results using a lime additive. 

Sample 
Amount of Volume* Prior 

Lime Added 
I.D. 

(g) 
to Lime (mL) 

control 0 282 

1 0.1 270 

2 0.2 270 

3 0.5 272 

4 1.0 280 

5 3.0 267 
• SedIment volume followmg a one day settling hme. 
"Settling volume following 30 minutes from lime additive. 
t**N/A = not available. 

Volume** 
Supernatant After Lime 

(mL) pH 

N/A*** 7.5 

270 9.0 

270 9.0 

272 9.5 

280 9.5 

290 10.0 

Total Suspended 
Solids 
(mg/L) 

30.8 

78.1 

N/A 

111.1 

206.3 

109.4 

Through visual observations, it appeared the 3.0 gram lime additive sample developed the 
clearest supernatant but as the results in Table 4-20 indicate, the control sample had the minimum. 
Based on the above results alone, lime may not be very practicable if applied following a one-day 
settling period. 

4.1.11 Solidification 

Solidification tests were performed following the ESSW-SOP13 specifications. The three 
mixes of reagents selected for testing were: 96% sand plus 4% bentonite; 50% Portland cement plus 
50% fly ash; and 25% lime plus 75% sand. The sediment slurry used during these test was from the 
gravity thickened COMPI sample (or CPCPD stock), developed in accordance to the ESSW -Tasks 
3.2 and 4.3. Phase 1 of SOP13 was initially recommended to be performed on one batch of samples 
using each of the three reagents at various mixes. However, preliminary results indicated a percent 
mix on a dry weight basis (formula in part 3 of Phase 1) contained too much water to properly set, 
resulting in samples with no strength gains. The ESSW-SOP13, Phase 1 task was repeated but this 
time using mixes based on wet weights rather than dry weights. The formula replacing the original 
Phase 1, part 3 formula is as follows: 

Weight of reagent required, K = X x Y' grams 

Where: X = Wet weight of thickened sediment, and 
Y'= Solidification mix ratio expressed as a percent value of wet sediment solids. 

Significant strength gains was observed in several of the Portland cement/fly ash mixes but the 
lime/sand and bentonite/sand mixes did not experience any strength gains. Based on the Phase 1 
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results, the Portland cement/fly ash reagent at a 40,50,75, and 100% mix was selected for Phase 2 
testing. Table 4-21 provides the pocket penetrometer results for the Phase 1 and Phase 2 tests. The 
percent mixes used in this table were based on the above formula and not the original formula in 
ESSW-SOP13, Phase 1, part 3. Additionally, the results from the initial Phase 1 tests which were 
based on the formula under part 3 are not included since no strength gains were observed and 
because these initial tests were considered failures. The sample lD's ending with "A" in Table 4-21 
indicate the sample is from the Phase 1 task while lD's ending with "B" are from Phase 2. The 
penetrometer readings are the averages from two checks. Penetrometer readings of >4.5 indicate the 
strength exceeded the maximum penetrometer reading of 4.5 tons per square foot (tSt)9. 

Table 4-21: Pocket penetrometer results for various reagents, mixes and cure times. 

% 
SampleI.D. Mix 

CPCPDS03A 50 

CPCPDS03A 100 

CPCPDS03A 150 

CPCPDS03A 30 

CPCPDS03A 75 

CPCPDS04A 30 

CPCPDS04A 60 

CPCPDS04A 100 

CPCPDS04A 130 

CPCPDS05A 30 

CPCPDS05A 60 

CPCPDS05A 100 

CPCPDS03B 40 

CPCPDS03B 50 

CPCPDS03B 75 

CPCPDS03B 100 

• NfA NOT APPLICABLE 
**NfC ~ NOT CHECKED 

Composition 

50% Portland Cement, 50% fly ash 

50% Portland Cement, 50% fly ash 

50% Portland Cement, 50% fly ash 

50% Portland Cement, 50% fly ash 

50% Portland Cement, 50% fly ash 

96% Sand, 4% Bentonite 

96% Sand, 4% Bentonite 

96% Sand, 4% Bentonite 

96% Sand, 4% Bentonite 

25% Lhue, 75% Sand 

25% Lhue, 75% Sand 

25% Lhue, 75% Sand 

50% Portland Cement, 50% fly ash 

50% Portland Cement, 50% fly ash 

50% Portland Cement, 50% fly ash 

50% Portland Cement, 50% fly ash 

Penetrometer Reading (tsf) for following cures 

@ldays @3days @Sdays @7days 

0.7 3.6 N/A* N/A 

>4.5 >4.5 N/A N/A 

>4.5 >4.5 N/A N/A 

0 0.4 N/A N/A 

3.4 >4.5 N/A N/A 

0 N/C** N/A N/A 

0 N/C N/A N/A 

0 0 N/A N/A 

0 0 N/A N/A 

0 N/C N/A N/A 

0 N/C N/A N/A 

0 0 N/A N/A 

0.1 1.25 2.2 2.5 

0.65 3.45 >4.5 >4.5 

3.2 >4.5 >4.5 >4.5 

>4.5 >4.5 >4.5 >4.5 

9pounds per square inch (psi) = tons per square foot (tst) x 13.889. 
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Figure 4-12 illustrates the strength increase over time for each of the Portland cement/fly ash 
mixes obtained during Phase 1 and Phase 2 testing. As illustrated, the maximum pocket penetrometer 
reading of 4.5 tsf (or 62.5 psi) was achieved at one-day curing for the samples at or above the 100% 
mix. Only one and three-day readings were available for the 30 and 150% mixes since performed 
during Phase 1 and not selected for Phase 2. A 40% mix was chosen for the Phase 2 test since Phase 
1 results from the 30% mix indicated it may not provide the necessary strength required in the event 
solidification is selected as a remedial alternative. 

;:- 5 
1/1 ::::. 
'" c 4 .., .. 
'" c:: ... 3 

'" ... 
'" E 2 0 ... ... 
'" c 

'" 1 c.. 

0 

Mamimum Penetrometer reading = 4.5tsf (psi = tsf x 13.889) 

1 day 3 day 5 day 7 day 

Days Curing 

30% mix ---40% mix 

-+-
50% mix ---75% mix 

-7iE-
100 % mix -150% mix 

-a-

Figure 4-12: Pocket penetrometer results for various cures and mixes of Portland cement/fly 
ash. 

Figure 4-13 provides the volume increase results observed during the solidification testing for 
all the Portland cement/fly ash mixes. The initial volume was determined by taking the initial stock 
weight, dividing by the CPCPD stock density of 1.12 g/cm3 (as reported in Table 4-17), and 
converting cm3 into mL. The fmal mL was the cumulative sum of material in the molds used for the 
solidified mixes. Approximately 22% increase in volume occurred for the 50% mixes while as much 
as 44% increase was observed with 100% mixes. Results indicate a near linear relationship occurs 
with increasing mixes. 

Temperatures of the solidification mixes were measured but none ever exceeded 77 of. For the 
most part, the Portland cement/fly ash mixes would experience the largest temperature rise, but none 
ever exceeded 10% of the ambient conditions. Maximum temperatures observed during the various 
solidification tests are available in the Solidification Test Data Forms subsection of Appendix A. 
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Figure 4-13: Estimated volume increase for various Portland cementlfly ash mixes. 

As required under Phase 2 of SOP13, 8-ounce molds were used to develop samples for the 
unconfmed compressive strength (DCS) tests. Section 4.1.12 of this report provides the UCS results 
while Section 3.8 of this report provides additional details on implemented modifications based on 
air entrapment concerns. 

The Phase 3 Characterization Tests outlined in ESSW-SOP13 were selected to assist with 
estimating effects of the solidified sediments under closure surcharge. No additional UCS tests were 
performed since no new mixes were selected for investigation. Because the penetrometer readings 
exceeded the 5 psi limitations outlined in Phase 3, no Harvard miniature compaction tests were 
performed. A one-dimension consolidation test was performed on a 50% mix using Portland 
cement/fly ash following a three-day cure. The solidified one-dimensional consolidation result is 
provided in Section 4.1.7 of this report. A constituent analysis was performed on the 50, 75, and 
100% Portland cement/fly ash mixes to determine if these solidified masses could pass the TCLP 
extraction for compound/analyte analysis. Section 3.9 of this report provides details on the 
constituent analysis deviation while the constituent results and supporting documentation are 
provided in Appendix F of this report. 

As required under ESSW-SOP13, organic emissions and pH were checked at various phases 
during solidification testing. The pH results are provided in Section 4.1.13 while organic emission 
results are provided in Section 4.2.3 of this report. Additional solidification testing details can be 
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obtained in the Appendix A, Bence Scale Solidification Data Fonns subsection and in the Appendix 
D: OpTech's Laboratory Logbook. 

4.1.12 Unconfined Compressive Strength 

The unconfined compressive strength (UCS) was perfonned in accordance to the ASTM 
D2166-91 Standard Test Method for Unconfined Compressive Strength of Cohesive Soil. As 
detailed in Section 3.8 of this report, it was believed the increase in air voids could cause premature 
failure of some UCS tests, so duplicates were perfonned to help ensure accuracy. As outlined in 
Phase 2 of ESSW-SOP13, UCS tests were to be perfonned on 3- and 7-day cures. Solidification 
details are provided in Section 4.1.11 of this report. 

The original air supply was capable of only providing a maximum stress of 1.8 tsf (or 25 psi). 
Another air supply was obtained by the 7-day cure inducing a maximum stress of 4.3 tsf(or 60 psi). 
Table 4-22 provides the major principle stress applied to the 3- and 7-day cured samples and rather 
the sample failed at this stress for the various Portland cement/fly ash mixes (on a wet weight basis) 
tested. Stress versus strain plots for each of these tests are provided in Singleton's final report located 
in Appendix E. 

% Mix 

100 

100 (dup) 

75 

75% 

50 

50 (dup) 

40 

40 (dup) 

Table 4-22: Unconfined compressive strength results for various 
Portland cement/fly ash mixes. 

Major Principle Stress Did Failure Major Principle Stress 
for 3 day cure (tst) Occur? for 7 day cure (tst) 

1.80 No 4.23 

1.73 No 4.32 

1.83 No 4.17 

1.81 No 4.19 

1.28 Yes 1.92 

1.28 Yes 1.92 

0.51 Yes 0.97 

0.45 Yes 0.87 

Did Failure 
Occur? 

No 

No 

No 

No 

Yes 

Yes 

Yes 

Yes 

Results above tend to indicate that entrained air did not cause any notable differences with the 
UCS test. Comparisons of the UCS to the pocket penetrometer results indicate the penetrometer 
results for the 40 and 50% mix is more than twice that of the UCS. This is not uncommon and is 
typically observed with most soil labs performing both tests on common samples. Overall, the UCS 
results should be the most accurate of the two tests. 
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Additional Des details can be viewed in the DeS subsection of Appendix E: Singleton On-site 
Logbook and Supporting Documentation while solidification details are in Section4.1.11 of this 
report, SOP13 subsection in Appendix A, and Appendix D: OpTech's Laboratory Logbook. 

4.1.13 pH 

As outlined under ESSW Alternative 3, various pH measurements were required. A hand held 
probe equipped with a glass pH electrode was originally used to obtain pH readings but after the first 
use, the probe could not be recalibrated. Although cleaning was attempted, it is believed the 
sediment slurry blinded the probe membrane to an irreversible condition. Even though less accurate 
and since additional probes could potentially experience the same fate, pH indicator strips were 
selected for following measurements. Table 4-23 provides the pH indicator strip results for slurry 
and solidified tested samples. 

Table 4-23: Slurry and solidified samples pH results. 

SAMPLEI.D. pH COMMENTS 

Potable Water 7.0 Water used with various tests. 

13BC3 7.0 Slurry from center area of pond 3513. 

13BC4 7.0 Slurry from southwest area of pond 3513. 

13BC5 7.25 Slurry from southeast area of pond 3513. 

13CPl 7.0 Slurry from pond 3513 composite. 

24BCl 6.8 Slurry from southwest area of pond 3524. 

24BC2 7.0 Slurry from northwest area of pond 3524. . 
24BC3 7.6 Slurry from center area of pond 3524. 

24BC4 7.0 Slurry from southeast area of pond 3524. 

24BC5 7.5 Slurry from southwest area of pond 3524. 

SOLIDIFICATION SAMPLES* COMPOSITION 

CPCPIS0l for 10% Mix 8.0 96% Sand, 4% Bentonite 

CPCPIS01 for 25% Mix 8.0 96% Sand, 4% Bentonite 

CPCPIS0l for 40% Mix 8.0 96% Sand, 4% Bentonite 

CPCPIS0l for 50% Mix 8.0 96% Sand, 4% Bentonite 

CPCPDSO I for 10% Mix 10.5 50% Portland Cement, 50% fly ash 
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SOLIDIFICATION SAMPLES* COMPOSITION 

CPCPDSOlfor 25% Mix 10.5 50% Portland Cement, 50% fly ash 

CPCPDSOlfor 40% Mix 11.0 50% Portland Cement, 50% fly ash 

CPCPDSOlfor 50% Mix 11.0 50% Portland Cement, 50% fly ash 

CPCPDS02 for 10% Mix 10.0 25% Lime, 75% Sand 

CPCPDS02 for 25% Mix 12.0 25% Lime, 75% Sand 

CPCPDS02 for 40% Mix 12.0 25% Lime, 75% Sand 

CPCPDS02 for 50% Mix 12.5 25% Lime, 75% Sand 

CPCPDS04 for 30% Mix 7.0 96% Sand, 4% Bentonite 

CPCPDS04 for 60% Mix 7.5 96% Sand, 4% Bentonite 

CPCPDS04 for 100% Mix 8.0 96% Sand, 4% Bentonite 

CPCPDS04 for 130% Mix 8.0 96% Sand, 4% Bentonite 

CPCPDS05 for 30% Mix 12 25% Lime, 75% Sand 

CPCPDS05 for 60% Mix 12 25% Lime, 75% Sand 

CPCPDS05 for 100% Mix 12.3 25% Lime, 75% Sand 

CPCPDS03B for 40% Mix 11.5 50% Portland Cement, 50% fly ash 

CPCPDS03B for 50% Mix 11.5 50% Portland Cement, 50% fly ash 

CPCPDS03B for 75% Mix 12.0 50% Portland Cement, 50% fly ash 

CPCPDS03B for 100% Mix 12.0 50% Portland Cement, 50% fly ash 
'Percent mIx on a wet weIght basIS and developed from a gravIty thIckened sample. 

The solidified samples at the various curing days were tested by either applying the pH strip 
to existing free fluids on the solidified specimens or by adding enough fluid to the solidified 
specimens to use a pH strip. After obtaining the initial weights, small quantities of potable water 
would then be added to the solidified samples extracted for water content analysis and allowed to 
set for a few minutes prior to immersing the pH strips. Each water content analysis required a 
duplicate with only one of these samples used for the pH analysis. Since both water content results 
were comparable, the addition of water used for the pH analysis did not appear to effect final results. 

Results indicate the overall pond pH is approximately 7, pH of bentonite/sand reagents at 
various mixes remained a constant 8, pH of Portland cement/fly ash reagents ranged between 10 to 
12 for various mixes, and pH of lime/sand reagents was 12 or higher. 
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4.2 ADDITIONAL OBSERVATIONS 

This section provides additional infonnation observed during this scope of work which could 
be useful in selecting or implementing a remedial alternative. This infonnation was not included in 
Section 4.1 because it fell outside the final report requirements as outlined in the ESSW. 

4.2.1 Physical Characteristics 

All of the BC pond sediments were classified as dark-brown to black-brown in color. This 
classification typically indicates that the material is high in organics. However, the dried material 
exhibited characteristics more typical of clays (excessive shrinkage and cracking) and dried to a 
medium tan color. However, the particle size distribution test results classified the pond composites 
as a silty material (over 80% fell in the silt range). 

Once re-wetted, the previously dried material maintained its fonn even after soaking for several 
months, illustrating some adhesive qualities as well. It was believed that the historic lime treatments 
(as mentioned in Sectioil3.5 in this report) may be the adhesive catalyst, but questions arose as to 
the potential of organic materials inducing some adhesive qualities. A simple test was implemented 
using hydrochloric acid (20%) and mineral spirits. The mineral spirits had no effect on the dried 
sediments while the hydrochloric acid reacted appeared to dissolve the material. The effervesce of 
the reaction with HCI may be an indication of high concentrations of lime in the dried materials. 
Since no reaction occurred with the mineral spirits, the adhesive characteristics were most likely not 
organic in nature. This test is inconclusive that lime is definitely the factor causing the adhesive 
characteristics in these pond sediments but helped to narrow the possibilities. 

Another interesting observation with the BC samples was their self-flocculating ability. The 
srou sediment characteristic was that of a fine material since 100% of the pond sediments passed 
a No. 10 (2 mm) sieve. During the gravity settling test this fine material would coagulate into large 
flocculants, sometimes as large as 2 mm in diameter. Through visual observations, the flocculant 
would appear to have a solid core (similar to a grain of sand) with a "fluffy", hairy looking, 
translucent outer sphere. The pH of the settling media was around 7 for all tests. It would be 
interesting to know what catalyst induced these large, interesting flocks. 

All of the above characteristics were most prominent in all BC sample from pond 3513 and less 
notable in the western BC samples from pond 3524. It is believed variances in the western sediments 
from pond 3524 are basically due to the shallow sediment depth in this region, as illustrated in the 
May 1984, ORNLITM-8682 titled An Investigation of the Concentration, Distribution, and 
Inventory of Radio nuclides in the Sediment of Process Waste System Basin 3524. Each BC 
composite required 40-gallons of material, preferable from minimal coring processes of vacuuming 
from the surface of the sediment layer down to the bottom natural clay strata (sample collection 
details in Section 2.2 of this report). But the low sediment depth in the western end of pond 3524 
required a larger surface area to be extracted from this region -- a surface area covered with a highly 
vegetative layer. Therefore, the western end of pond 3524 would have a larger vegetation to 
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sediment ratio than other BC samples, perhaps inducing the variances observed during laboratory 
testing of these materials. 

Excessive vegetation in the western BC samples from pond 3524 are believed to be the reason 
behind excessive TSS results (some exceeding 300 mgIL) taken during the gravity settling tests on 
these samples. Although not as high as the western 3524 results, southern BC samples from pond 
3513 also experienced TSS results higher than other areas of pond 3513. Bentonite had been used 
on the southern bank of pond 3513 to help reduce piping through the bermed area which runs parallel 
to White Oak Creek (E-mail reference supplied in Appendix G). Historic bentonite treatments could 
be the culprit behind the higher TSS results in southern BC samples from pond 3513, because 
bentonite is a clay and clays require longer settling times. 

4.2.2 Radiation Measurements 

Radiation measurements were taken by using an alpha detector [measuring counts per minute 
(cpm)), a hand held pancake meter (measure of beta plus ganuna in cpm), or a Bicron RSO-50E 
meter (for detecting beta and/or ganuna in mRemlhour). Table 4-24 provides results for some 
various independent sample checks for both wet and dried samples. Alpha readings were never 
above background except with the dried samples, which read less than 10 cpm. The dried samples 
appeared to reach a maximum just above 15 mRemlhour and did not appear to be effected by the 
amount of dried material checked during this scope of work (masses ranged between 15 to 200 
grams). Additionally, it did not take much distance to substantially reduce these levels (close to 
background when a few feet from samples). Moist samples (at or above 80% moisture content) 
contained in one-liter HDPE bottles appeared to typically fall below 2 mRemlhour (or 35,000 cpm). 
It did not appear to take much water to reduce the reading substantially, indicating that the main 
emitter was beta related. 

Table 4-24: Radiation mesaurements for various SIOU samples. 

SampleI.D. cpm mRemIHr Comments 

13BCI N/A* -2 bottom of S gal. bucket holding -2.5 gal. of samples 

13BC2 N/A -2 bottom of S gal. bucket holding -2.S gal. of samples 

13BC3 -3,800 NlA wet but not saturated sample 

13BC3 N/A -I side of fuJI, one-liter ISCO bottle 

13BC3 - 1,600 N/A - I cup of rinsed gravel 

13BC4 N/A - 0.8 side of fuJI, one-liter ISCO bottle 

13CPI NlA - I.S side of fuJI, one-liter ISCO bottle 

13BCSMCOI 30,000 16 10.7 grams of oven dried sample 
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SampieI.D. cpm mRemlHr Comments 

13CPIMC05 N/A 8 18.3 grams of oven dried sample 

24BC4 25,000 N/A side offul!, one-liter ISCO bottle 

24BC4MCOI N/A 15 18 grams of oven dried sample 

24BC5 35,000 N/A side offul!, one-liter ISCO bottle 

24BC5MCOI N/A 17 22 grams of oven dried sample 

CPCPl 29,000 N/A side offul!, one-liter ISCO bottle 

CPCPIMCOI 162,000 12 Beta/Gamma 30.3 grams of air dried sample 
6 Gamma 

CPCPILROI N/A 15 -200 grams of oven dry sample, diameter = 2.85 in. 
*NIA Not avaIlable. 

Table 4-25 provides radiation measurements from various field measurements during the 
collection, transfer, and storage of the SIOU sediments. It is interesting that the maximum reading 
obtained here was with the shored samples, which did not appear to exceed 15 mRemlhour. 
Although not shown in the table, it did not take much distance to reduce the readings to those closer 
to background. 

Table 4-25: Radiation measurements during collection, transfer, and storage 
of SIOD sediments. 

SampieI.D. MRemIHr Comments 

13BCl 3-5 at 275 gal. container containing - 40 gal. of sediment 

13BCl 2-7 at suction hose during sampling 

13BC2 ~3 on boat during sampling 

13BC3 ~ 7 on boat during sampling 

13BC3 10-15 at 275 gal. container containing - 40 gal. of sediment 

13BC4 ~ 1 on boat during sampling 

13BC5 2 on boat during sampling 

CPCPl 10 near bottom of275 g. unmixed container 

CPCPI IS at middle of275 g. unmixed container 

CPCPI 5 near top of275 g. unmixed container 
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Sample I.D. MRemIHr Comments 

24BCI I on boat during sampling 

24BCI 6 at 275 gal. container containing - 40 gal. of sediment 

24BC2 3 at 275 gal. container containing - 40 gal. of sediment 

24BC3 3 on boat during sampling 

24BC3 6 at 275 gal. container containing - 40 gal. of sediment 

24BC4 -3 during sampling operations 

24BC4 10 at 275 g. container 

24BC5 - 5 during sampling operations 

24BC5 12 at 275 gal. container containing - 40 gal. of sediment 

CPCPD 15 at 275 gal. container containing - 200 gal. of sediment 

Radiation measurements were desirable during the gravity settling tests to help determine the 
effects of sediment concentrations with radiation levels and to better understand how these levels 
vary over a one-hour settling period. Figure 4-14 illustrates where these measurements were made 
relative to the plastic one-liter graduated cylinder used during the gravity settling test. The first 
cylinder represents a fully mixed sample at a settling time equal to zero. The second cylinder 
represents the settled sample following a one-hour settling period. A pancake probe was used to 
measure beta and ganuna levels at the top and sides for both cases. Note that the probe was 
approximately three-inches from the surface of the sample for the top reading and was placed as 
close to the side as possible for the side reading. The maximum side reading recorded in these results 
was typically observed in the center cylinder area for the total mix and in the center of the sediment 
layer for the final condition. An alpha meter was randomly used but no notable emissions were 
observed. 

Figures 4-15 through 4-19 provides radiation results for the various gravity settling tests at 
each of the four scanned areas illustrated in Figure 4-14. Figure 4-19 provides scan results taken 
from the top of the one-hour settled sample as illustrated in Figure 4-14 but the difference is that the 
supernatant was decanted down to a depth one-inch above the sedimentation layer. Therefore, the 
distance from the probe to the sample will vary depending upon the amount of settlement and 
supernatant decanted. If there is a need for the probe-to-sample-interface distance value, it can be 
computed by taking the one-hour sediment layer measurement (mL value recorded in Tables 4-4 
through 4-14), dividing it by 72 (72 mL is proportional to a one-inch depth in the graduated cylinders 
used for these tests), adding 1 inch to this value (1 inch of supernatant left on sediment interface), 
and subtracting this value from 16.9 inches (total height of the graduated cylinder). 
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Figure 4-14: Illustration of where the fully mixed and one-hour settled radiation 
measurements were taken relative to the plastic one-liter graduated cylinder used for the 
gravity settling test. 
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Figure 4-15: Maximum radiation measurements taken from the top of a throughly mixed one
liter graduated cylinder used for gravity settling tests on numerous pond regions at various 
sediment concentrations. 
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Figure 4-16: Maximum radiation measurements taken from the side of a throughly mixed one
liter graduated cylinder used for gravity settling tests on numerous pond regions at various 
sediment concentrations. 
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Figure 4-17: Maximum radiation measurements taken from the top of a one-liter graduated 
cylinder following one-hour settling of gravity settling tests from numerous pond regions at 
various sediment concentrations. 
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Figure 4-18: Maximum radiation measurements taken from the side of a one-liter graduated 
cylinder following one-hour settling of gravity settling tests from numerous pond regions at 
various sediment concentrations. 
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Figure 4-19: Maximum radiation measurements taken from the top of a one-liter graduated 
cylinder following decant of supernatant following one-hour settling of gravity settling tests 
from numerous pond regions at various sediment concentrations. 

63 



The top readings from the initial mix illustrated counts at lower concentrations are typically 
less than 100 cpm while higher concentrations can climb to nearly 700 cpm (Figure 4-15). However, 
counts at the top of the settled samples fluctuated but never measured above 60 cpm (Figure 4-17), 
a 90% drop from the maximum reading of the initial mix. Once the supernatant was decanted, top 
readings were taken again with the settled samples (Figure 4-19) and as expected, the reading raised 
slightly from that of the sample shielded with the supernatant (Figure 4-17) but was still substantially 
lower than the initial mix illustrated in Figure 4-15. Measurements taken following decant (Figure 
4-19) most likely yielded low radiation readings due to the increased probe to sample surface 
distance. The non-linear relationships for top measurements illustrated in Figure 4-17 could be due 
to some of the samples containing particulates that would float andlor stick to the top of the cylinder 
and left to be counted after all other particles had settled. 

Counts from the side of the initial mix increased linearly with concentration from 
approximately 200 cpm to 1,400 cpm (Figure 4-16). The side readings increased and varied from 
1,000 to 5,000 cpm as the concentration and sediment layer increased with the settled samples 
(Figure 4-18), raising the activity by approximately 70% from initial conditions. 

Figure 4-20 provides the maximum radiation measurement results for various Portland 
cement/fly ash mixes as observed from 7-ounce molds (approximately 2-inches in diameter by 3-
inches high). It is interesting that this relationship appears to drop at a linear rate between the 30 and 
100% mixes, while the 150% mix skewed to illustrate less of a radiation drop. 

) 4.2.3 Photo Ionization Detector (PID) Measurements 

A photo ionization detector (PID) was used for measuring organic vapor emissions. The PID 
was calibrated with an isobutylene gas standard immediately prior to use. Background levels 
typically fell between 0.8 and 3.0 parts per million (ppm). While checking samples, the meter would 
sometimes spike very quickly to values as high as 20 ppm but these values did not hold and would 
often quickly decrease. Extremely quick rise and falls occurring within a second or two were 
discarded as invalid readings. Spikes often occurred following immediate opening of a bottle that 
had been closed for days or even weeks. Although some of the BC bottled samples were pungent, 
PID readings usually did not exceed 5 ppm with the maximum reading appearing close to 15 ppm. 
Some of these spikes could be caused by high moisture content within the contained air, causing a 
false reading, which quickly decrease as the entrapped air dissipated into ambient conditions. 

Spikes were not as common during solidification testing. The bentonite/sand mixes did not 
result in any increases above background PID levels while the lime/sand and Portland cement/fly 
ash samples appeared to experience some increase. Although one reading exceeded 12 ppm, most 
increases were usually less than 5 ppm and typically occurred within a few minutes of adding 
solidification reagents. Readings would slowly decrease close to background levels within a few 
more minutes of mixing. 
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Figure 4-20: Radiation measurements from various Portland cement/fly ash mixes. 

The breathing zones were periodically checked but never appeared to exceed 0.8 ppm above 
background. Once, the monitor continued to read approximately 15 ppm regardless of where the 
reading was taken. This occurred following re-taping of the protective plastic bag covering the 
monitor. Further investigation revealed the adhesive properties on the tape used to seal the bag was 
causing the false reading. Care was taken to ensure the tape did not interfere with future readings. 

4.2.4 Gravity Draining Using Perforated Bucket 

Gravity drainage of the COMPI sample was performed in accordance to ESSW-Task 4.2 by 
using a bottom perforated 5-gallon bucket lined with a 50 cm x 50 cm, 5-10 /hm, 60 mLlmin flow 
rated filter paper. A plastic mesh was used as a liner between the filter and bucket to allow better 
drainage by preventing the filter from sticking to the sides of the bucket. The samples were allowed 
to drain a minimum of three days prior to sample extraction for performing tests as outlined in 
ESSW-Task 4.2. The duplicate was taken from a separate gravity draining bucket which had been 
allowed to stand for 10 days prior to sample extraction. The moisture content result for the three day 
drained samples were 67.8 and 69.3% (under CPCPILROI and CPCPIDOI in Table 4-2) and for the 
10 day drained samples were 66.7 and 66.7% (under CPCPILR02 and CPCPlD02 in Table 4-2). 
The moisture contents did not appear to vary much between the 3 and 10 day drained samples, 
indicating that most of the drainage occurred within a three day period. 

Gravity drainage comparisons to paint filter test drained sediments are detailed in Section 5.2.3 
of this report. 
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4.2.5 Constituent Results 

As outlined in Section 3.9, constituent analysis was not included in the original scope of work 
but was implemented following concerns with leaching characteristics (see Section 3.9 for more 
details). Submitted specimens included a COMPI sediment slurry, a native dried sample, and various 
solidified samples. The samples were sent through ASO to the internal labs (Y-12 or K-25) and 
extracted in accordance to Test Methods for Evaluating Solid Waste, Physical/Chemical Methods 
(EPA SW-846), TCLP method 1311, for TCLP target compound/analyte analysis. Nickel (Ni), Hg, 
herbicides, pesticides, and PCB's were also analyzed. Composition of the slurry and solidified 
materials is presented below. 

Slurry aliquots taken from the gravity thickened COMPI mixture were sent through the 
Analytical Support Office (ASO) to the K-25 lab and analyzed for herbicides, pesticides, PCB's, Hg, 
and extracted for TCLP compound/analyte analysis. The Ni, Hg, and TCLP results for the slurry 
sample is provided in Table 4-26. Herbicides, pesticides, and PCB's tests results for the slurry 
samples are provided in Table 4-27. 

Table 4-26: TCLP Results for COMPl slurry. 

CPCPD-TCLPl CPCPD-TCLP2 (duplicate) 

Procedure # Analysis Results Results 
(mgIL) 

Q Qual* 
(mgIL) 

Q Qual* 

! , 
EPA-6010 Arsenic 0.25 Ud 0.25 Ud 

ACD-096010 

EPA-6010 Barium 1.5 3.9 
ACD-096010 

EPA-6010 Cadmium O.oI5 Ud O.oI5 Ud 
ACD-096010 

EPA-6010 Chromium 0.050 Ud 0.050 Ud 
ACD-096010 

EPA-6010 Lead 0.25 Ud 0.25 
I Ud 

ACD-096010 

EPA-6010 Nickel 0.29 0.20 
ACD-096010 

EPA-6010 Selenium 0.25 Ud 0.25 Ud 
ACD-096010 

EPA-6010 Silver 0.035 Ud 0.035 Ud 
ACD-096010 

EPA-7470 Mercury 0.001 U 0.001 
I 

U I 
I 

*Q Qual: (U)= Compound was analyzed for but not dete ted, and 
(d)= Dilution required for accurate detennination of all analytes; reporting limits raised accordingly. 
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Table 4-27: Herbicides, pesticides, and PCB results for COMPI slurry. 

Herbicide CPCPD-TCLPI CPCPD-TCLP2( duplicate) 

CAS # and Pesticide Results Results 
Analysis (,ugIL) 

Q Qual* 
(mgIL) 

Q Qual* 

12674112 2,4-D 20 
I 

U 20 U 

93-72-1 2,4,5-TP 20 U 20 U 
(Silvex) 

72-20-8 Endrin 0.80 U 0.80 U 

58-89-9 gamma-BHC 0.80 U 0.80 U 
(Lindane) 

J 

72-43-5 Methoxychlor 0.80 U 0.80 U 

8001-35-2 Toxaphene 13 U 13 U 

57-74-9 Technical 13 U 13 U 
Chlordane 

76-44-8 Heptachlor 0.80 U 0.80 U 

1024-57-3 Heptachlor- 0.80 U 0.80 U 
Expoxide 

PCB Analysis CPCPD-PCBl CPCPD-PCB2 (duplicate) 

12674-11-2 Aroclor-1016 2,400 
; 

U 2,500 
I 

U 

11104-28-2 Aroclor-1221 2,400 U 2,500 U 

11141-16-5 Aroclor-1232 2,400 U 2,500 U 

53469-21-9 Aroclor-1242 2,400 U 2,500 U 

12672-29-6 Aroclor-1248 2,400 U 2,500 U 

11097-69-1 Aroclor-1254 29,000 35,000 

11096-82-5 Aroclor-1260 2,400 U 2,500 U 
*Q Qual: (U)- Compound was analyzed for but not detected. 

As indicated in Table 4-26, bariwn (Ba) and Ni was detected in the slnny samples. Bariwn and 
the other target compounds/analytes fell below the maximwn concentration allowable for non
hazardous waste, indicating the slnny sample passed the TCLP test. No herbicides or pesticides 
(Table 4-27) were detectable but Aroc1or-I254 was detected at 29 and 35 mgIL in the gravity 
thickened COMPI slnny. 
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Portland cement and fly ash was mixed at various concentrations with the gravity thickened 
COMPI sample for solidification purposes (see Section 4.1.11 for more solidification details). A 
40% (040CPCPDS03), 50% (050CPCPDS03), 75% (075CPCPDS03), and 100% (I 00CPCPDS03) 
mix on wet weight bases was sent through ASO to the Y-121ab for herbicides, pesticides, PCB's, 
and Hg analysis and for TCLP extraction and target compoundlanalyte analysis. Because of its self 
adhesive characteristics, a raw, dried sediment sample (OOOCPCPDOOO) was also submitted for the 
same set of analysis. The TCLP and Hg results for the solidified samples are provided in Table 4-28. 
Table 4-29 provides additional leachate analysis results for herbicides, pesticides, and PCB's. 

Although barium and silver were present in some of the Portland cement/fly ash solidified 
samples and Hg was present in the raw, dried sediment sample, all were significantly below the 
maximum concentration limits for the toxicity characteristics. Therefore, the results in Table 4-28 
indicate the solidified samples have passed the TCLP test. 

As shown in Table 4-29, no herbicides or pesticides were detectable but PCB's were detected 
between 4.6 and 5.7 f/-g/L in the Portland cement/fly ash solidified samples while the raw, dried 
sediment sample results were 55 f/-g/L. 

Copies of the official laboratory documents for the constituent tests results reported above are 
included in Appendix F of this report. 

4.3 FIELD MASS BALANCES 

Volumes were tracked through use of rating curves (Figures 2-2 and 2-3). The volumes were 
read to the nearest 5-gallon increment. Initially, 40-gallons were collected from each of the ten BC 
locations as outlined under Section 2.2 of this report. Because the jar test with polymers tests were 
omitted (see Section 3.5 for more details), initial laboratory tests required slightly less than three 
gallons of aliquots from each BC sample. Upon extraction of these aliquots, the 13BCI through 
13BC5 samples were consolidated into one pOJ;ld composite (l3CP I) consisting of approximately 
190-gallons of material. Additionally, 24BCI through 24BC5 samples were consolidated into one 
pond composite (24CP 1) containing approximately 190-gallons of material. Less than 2-gallons 
were necessary from each of the 13CPI and 24CPI composites to complete ESSW-Task 3.1. 

Moisture Content results from Task 3.1 indicated that 24CP I had a significantly higher 
sediment concentration than 13CP1. This large difference could cause adverse effects during 
COMPI development since the selected mixes were based on assumptions that the pond composites 
had similar concentrations. Due to this, 13CP I was thickened by decanting the clear supernatant 
prior to development of the COMPI sample (ESSW-Task 3.2). Upon decanting, 13CPI was reduced 
to approximately ISO gallons and relabeled as 13CPD. See Section 5.2 for sensitivity check on 
COMPI development. 
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Table 4-28: TCLP results for solidified samples. 

OOOCPCPDOOO 040CPCPDS03 050CPCPDS03 
Procedure Analysis I 

Number Results Q Results Q Results I Q 
(mgIL) Qual* (mgIL) Qual* (mgIL) i Qual* 

EPA-6010 Arsenic 0.50 U 0.25 Upd 0.25 i Up d 

ACD-096010 
I 
I 
I 

EPA-6010 Barium 5.0 U 3.4 5.0 
I 

P I P I 

ACD-096010 
I 
I 
I 

EPA-6010 Cadmium 0.10 U 0.015 Upd 0.015 
I 

Upd I 

ACD-096010 

EPA-6010 Chromium 0.50 U 0.050 I Up d 0.050 Up d 

ACD-096010 

EPA-6010 Lead 0.23 0.25 Up d 
: 

0.25 Up d 

ACD-096010 

EPA-6010 Selenium 0.020 U 0.25 Upd 0.25 Upd 

ACD-096010 

EPA-6010 Silver 0.20 U 0.035 Up d 0.035 Up d 

ACD-096010 I 

: I 

EPA-7470 Mercury 0.03 0.001 
I 

Up 0.001 Up I 
I 

-- - --

*Q Qual: (d)= Dilution required for accurate determination of all analytes; reporting limits raised accordingly. 
(p)= This sample was found to have a pH above 2 (no preservative added). 

-~, 

075CPCPDS03 lOOCPCPDS03 I 

Q~* I 

Results Q Results 
(mgIL) Qual* (mgIL) 

0.25 Upd 0.25 Upd 

4.9 P 7.9 P 

O.oI5 Upd O.oI5 Upd 

0.050 Upd 0.050 I Up d I , I 
I I 
I I 

I 
Up d 

I 
0.25 I 0.25 I Up d I 

I 
I 

0.25 Up d 0.25 Upd 

0.037 P 0.040 p 
I 
I 
I 

0.001 Up 0.001 
, 

Up I 
I 
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Table 4-29: Herbicides, pesticides, and PCB results for solidified samples. 

Herbicide and OOOCPCPDOOO 040CPCPDS03 050CPCPDS03 075CPCPDS03 lOOCPCPDS03 
CAS 

Pesticide Q 
I 

Q 
I 

Q 
I 

Q Number Results Results I Results I Results I Results Q 
Analysis (mgIL) Qual* (mgIL) ! Qual* (mgIL) ! Qual* (mgIL) ! Qual* (mgIL) Qual* 

94-75-7 2,4-D 0.020 I U 0.0040 I 
U 0.0040 i U 0.0040 i U 0.0040 U I 

I 

93-72-1 Silvex 0.020 U 0.0040 U I 
0.0040 I U 0.0040 i U 0.0040 U 

i 

93-76-5 2,4,5T 0.020 u 0.0040 U 0.0040 ! U 0.0040 ! U 0.0040 U 
; _I 

57-74-9 Chlordane 0.013 U 0.013 U 0.013 
I 

U 0.013 
I 

U 0.013 U I I 

I I I L 

72-20-8 Endrin 0.0008 U 0.0008 U 0.0008 ! U 0.0008 I U 0.0008 U 
I I I I 

Cl 0.0008 U 0.0008 U 
I 

U 0.0008 U 0.0008 58-89-9 Lindane I 
0.0008 I 

I U 

76-44-8 Heptachlor 0.0008 U 0.0008 
I 

U 0.0008 U 0.0008 U 0.0008 U 

1024-57-3 Heptachlor- 0.0008 U 0.0008 U 0.0008 U 0.0008 U 0.0008 U 

Expoxide 

72-43-5 Methoxychlor 0.0008 U 0.0008 U 0.0008 U 0.0008 U 0.0008 U 

8001-35-2 Toxaphene 0.013 U 0.013 U 0.013 U 0.013 I U 0.013 U 
.i I 

OOOCPCPDOOO 040CPCPDS03 050CPCPDS03 075CPCPDS03 lOOCPCPDS03 

PCB Analysis** Results Q 
I 

Results I Q Results Q Results Q Results Q 
(;J,g/g) Qual* (;J,g/g) ! Qual* (;J,g/g) Qual* (;J,g/g) Qual* (;J,g/g) Qual* 

I u I 
U 

I 
U 2 

I 
12674-11-2 Aroclor-l016 20 2 I 2 U 2 U •• 1 i 

11104-28-2 Aroclor-1221 20 U 2 
I 

U 2 U 2 U 2 U I 
I 

- --
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OOOCPCPDOOO 040CPCPDS03 OSOCPCPDS03 07SCPCPDS03 lOOCPCPDS03 

PCB Analysis** I 
Q Results 

I 
Results: Q Results Q Results Q Results Q 
(fJ,glg) ! Qual* (fJ,glg) Qual* (fJ,glg) Qual* (fJ,glg) Qual* (fJ,glg) Qual* 

11141-16-5 Aroclor-1232 20 
I 

U 2 U 2 U 2 U 2 U I , 

I 

53469-21-9 Aroclor-1242 20 U 2 U 2 U 2 
: 

U 2 
: U 

Aroclor-1248 
: 

2 
: 

U 12672-29-6 present 2 U 2 U 2 U 

11097-69-1 Aroclor-1254 present present present 
-: 

present 
: 

I 
present : 

11096-82-5 Aroclor-1260 20 U 2 U 2 U 2 U 2 
I 

U I 

: : : 
ELIMSOOI Total PCB as 55 4.6 5.4 3.8 5.7 

I 
I 
I 

received 
I 
I 
! 

*Q Qual: (U)= Compound was analyzed for but not detected. 
:=: ** Sample was reported on as received basis only, insufficient amount did not allow dry basis report. 
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As detailed in ESSW-Task 2.3, the COMPI composite was to contain approximately 60% from 
pond 3513 and 40% from pond 3524 stock. To obtain 200 gallons of the COMPI composite mixture 
(labeled as CPCPI), 120 gallons of 13CPD was mixed with 80 gallons of24CPl. The remaining 
24CPI and l3CPD stocks were discarded since the CPCPI sediment volume exceeded those 
necessary for completing the ESSW COMPI tests. Additionally, this allowed the MAD Group to 
demobilize all field equipment except the bermed staging area containing the single 275-gallon 
container filled with the COMPI stock. 

Approximately 6 gallons were extracted from the CPCP1 sample to perform ESSW-Tasks 4.1 
and 4.2. CPCPI was allowed to thicken in accordance to ESSW-Task 4.3 and decanted accordingly. 
The thickened CPCPI sample was relabeled as CPCPD and contained approximately 170 gallons 
of sediment slurry. Approximately 7 additional gallons were used to perform ESSW-Task 5.1 and 
the contaminant analysis. At the conclusion of this field effort, 170 gallons were left in the CPCPD 
container. At the conclusion of this report, the CPCPD stock was still being held in the event 
additional testing was required to obtain results outside of this scope of work. 

Details of holding containers volumes (MAD Group logbook), and sample aliquots collection 
procedures (OpTech field logbook) are provided in Appendix B and C respectively. Details of 
aliquot use is provided in Appendix D (OpTech lab logbook). 
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5.0 DATA EVALUATION 

5.1 SOURCES OF ERROR 

As with most geotechnical tests, standard sources of errors could be: improperly calibrated 
laboratory equipment; non-representative sample; inappropriate type of test; voids induced during 
sample preparation; computational mistakes; inaccurate determination of water content; non-uniform 
conditions such as temperatures; aggregations of particles not throughly broken or throughly washed; 
disturbance of samples during testing or preparation; and human errors associated with equipment 
handling and scale/gage readings. Precision was ensured through duplicate testing or dual readings. 
The remainder of this section attempts to focus on the known and most probable potential sources 
of errors as observed or determined during this scope of work. 

All of the geotechnical tests were performed in the trailer laboratory located south of pond 
3540. The trailer was placed on blocks for stabilization but electrical equipment, including the 
HEP A filter apparatus and the air conditioning unit, induced excessive vibrations that are suspected 
to cause minor errors. These vibrations were most noticeable with the dial gage from the 
consolidation apparatus used for the one-dimensional consolidation test. The dial was sensitive 
enough to pick up heavy walking movement inside the trailer and opening and closing of the 
entrance door. The extra vibrations may have caused some accelerated compression with the 
consolidometer and modified liquid release. However, the accelerated compression is considered 
minor since the samples were easily compressible and plots were smooth between work hours 

) (highest induced vibration periods) and non-work hour (less or minor vibration induced periods). 

The trailer vibrations could have caused some error with the settling column tests outlined in 
ESSW-SOP3 and with those used for the hydrometer tests (for the particle size distribution). These 
tests are typically performed in a quiet, non-disruptive environment. The vibrations could have 
slowed the settling processes associated with these tests, since ultra sonic vibrations are sometimes 
used as a dispersion media for particle size distribution tests. However, any hindered settling induced 
by these vibrations are considered minor since most results indicated the pond sediments settled 
quickly even with these induced vibrations. 

Additionally, the paint filter tests may have been effected by the vibrations mentioned above. 
It is believed that the vibrations may have increased the drainability of the paint filters due to 
vibrations keeping the sediment slurry loose, thus reducing clogging of the paint filter. However, 
these effects are considered minor since the gravity settling buckets used a smaller pore size filter 
paper and drained all free fluids quickly in a quiet, non-disruptive environment (outside on stable 
ground). 

The vibrations appeared to primarily effect the electric balance when the air conditioning unit 
was operating. Additionally, the larger the temperature range between outside and laboratory 
conditions, the more variable the balance. This variability went unnoticed for the first few weeks 
of the project when the range between the outside and inside temperatures was low, but became more 
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apparent as the outside temperatures increased and the air conditioner was continuously operating. 
This was corrected by taking differences in TSS filter paper blanks which should have been zero (as 
indicated in later TSS results) and applying these differences to other weights on corresponding 
dates. Once this problem was recognized, balance readings were checked until corresponding triple 
readings were obtained to help ensure representative values were being recorded. Section 4.1.2 
provides more details on TSS determination and how these errors were handled. 

Air entrapment was observed in most of the cured solidified sample mixtures from ESSW
SOP13. The entrapped air could cause some errors in the solidified density results. Additionally, 
the air voids could weaken a solidified mass and cause premature failure during unconfined 
compressive strength tests or result in excessive settlement during one-dimensional consolidation 
tests. These results are most likely representative for full-scale solidification processes unless extra 
steps are taken to reduce air entrapment. If air entrapment reduction processes are applied, then the 
solidified density and compressive strength results could be slightly higher than those in this report 
while the consolidation results could be lower than those in this report. 

Distilled water was used when called upon in the standards outlined in the ESSW. Due to 
accessability and since no chemical analysis was performed on such, potable water was used for all 
other tests requiring water additives. Potable water may skew tests results due to the possible 
addition of dissolved solids contained. However, solids concentrations of test samples were high 
enough to cause insignificant differences induced by the dissolved solids associated with potable 
water use. Plus, true processing of the ponds would most likely involve potable water. 

The humidity in Tennessee is typically known to be excessive through most of the summer 
months, which was the time frame for this scope of work. To help combat the humidity effects, the 
samples were cooled in a desiccator and weighed immediately upon removal from such. An accuracy 
check of potential humidity effects is provided in the following section. 

5.2 PRECISION/ACCURACY CHECKS 

This section provides a few interesting findings observed during various methods implemented 
to help check precision and accuracy of the results. 

5.2.1 Humidity 

Due to humidity, some samples had the potential to gain weight when set aside for a few 
minutes (outside the desiccator) prior to reweighing. The relative percent difference would have a 
greater impact with low mass samples (such as TSS filters) and smaller impact on larger mass 
samples (such as water content tests). It appears the samples could gain as much as 0.1 grams if 
allowed contact (sometimes within 5 minutes) with the moist air outside the desiccator environment. 
Typical dry TSS sediments did not fall below 0.1 grams, so a 0.1 gram moisture increase could 
induce an error of 100%. The dried samples used with water content analysis typically weighed over 
5.0 grams, so a 0.1 gram increase could induce an . error of only 2%. Other tests required over 5 
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grams of moist samples, so the humidity effects were considered negligible. To help minimize this 
effect, care was taken to ensure the desiccant was dry (or blue), the cooled samples were weighed 
immediately following extraction from the desiccator, and the desiccator resealed immediately 
following sample extraction. Additionally, most samples were either reheated and recooled in the 
desiccator or placed back into the desiccator overnight and reweighed the following day to help 
ensure accurate results. 

5.2.2 COMPI Development 

As outlined in the ESSW, the COMPI stock (CPCPl) was to consist of 60% from pond 3513 
stock (13CPl) and 40% from pond 3524 stock (24CPl). However, the original 13CPI concentration 
was less than half of that measured from 24CPl (8.0 mgIL versus 17.1 mglL). The COMPI 
development assumed comparable concentrations, thus a thicker 13CPI stock was necessary. 
Additional decants were taken from 13CPI and the stock relabeled as 13CPD. The COMPI stock 
was then developed using 60% of 13CPD and 40% 24CPl. 

Upon analyzing 13CPD, the concentration was still slightly lower than 24CPl (12.4 mgIL 
versus 17.1 mgIL). To determine the exact COMPI mix, 60 parts of 13CPD was added to 40 parts 
of24CPl [(60*12.4) + (40*17.1) = 1428]. The percentage from pond 3513 was then estimated to 
be 52% [(60*12.4)/1428] while pond 3524 contributed 48% [(40*17.1)/1428]. 

The 52/48 COMP 1 stock appeared to be slightly off from the desirable 60/40 split but may be 
more closely related if comparing volumes rather than masses. The original 60/40 selection was 
based on volumes calculated from historic sediment depth information. These values indicate that 
if sediments from ponds 3513 and 3524 were combined, approximately 600/0 of the volume would 
be from 3513 while 40% would be from 3524. Gravity settling test comparisons of the one-hour 
settled volume for the 20,000 mgIL concentrated samples indicate the pond 3513 sediments may be 
"fluffier" than the pond 3524 sediments. For example, the average one-hour, 20,000 mgIL settled 
volume for pond 3513 was 288 mL while pond 3524's average was 188 mL. Based on this, perhaps 
the COMPI mix is actually closer to the desirable 60/40 mix since pond 3513 could potentially 
occupy more space when compared to the same concentration as pond 3524. However, additional 
results also indicate the "fluff' is less notable at times exceeding the one-hour settling periods but 
still distinguishable in the gravity settling test with extended settling time data observed during this 
scope of work. This "fluff' difference could even be indistinguishable over periods of months or 
years but difficult to determine based on these results alone. 

5.2.3 Gravity Drainage 

It was desirable to compare the final moisture content of the paint filter test with the moisture 
content of the gravity drained sample. The average paint filter final moisture content was 77.9% 
(average of all final moisture content results in Table 4-15) while the average moisture content of 
the gravity drained sample was 67.6 (average of last four results in Table 4-2). It is not surprising 
that the gravity drained moisture content is less than that of the paint filter. This is because the paint 
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filter results were taken from a sample which decreased its release rate to one drop every two 
minutes (thus, still having some free fluids) while the gravity drained sample had a minimum of 
three days for complete drainage. Additionally, the gravity drained specimen was developed to be 
at least six-inches thick while the maximum thickness of the drained paint filter sample was barely 
one-inch. The extra weight associated with the gravity drained specimen could have forced 
additional drainage through overburden pressures. Based on this comparison, it appears that the 
sediments from the paint filter tests could have released approximately 15% more fluids if allowed 
to completely drain or in a layer thick enough for overburden pressures to induce forced drainage. 

Based on the paint filter results, an average volume reduction of25% was estimated for gravity 
thickened samples experiencing gravity drainage. However, using the average final moisture content 
of67.9% from the gravity drained specimens from ESSW-Task 4.2 and the initial moisture content 
of 80.2% (average of the CPCPD gravity thickened stock) for back calculations lO indicates volume 
reduction was in excess of35% during the gravity drainage task. 

5.2.4 Compaction 

As discussed in Section 4.1.7 of this report, the one~dimensional consolidation tests indicated 
the gravity drained sample could compress by 60% under a 56 psi load. Back calculations from the 
modified LRT (Section 4.1.8) indicated the gravity drained specimen compressed approximately 
46% under a 50 psi load, a 14% drop from the one-dimensional compaction results. Part of this may 
be due to the larger applied load used with the one-dimensional test, which is approximately 6 psi 
more than the modified LRT maximum load. However, if comparing the one-dimensional 
compression results at the previous loading of 28 psi, the sample still compressed approximately 
55% which is almost 10% more at half the loading used with the modified LRT. 

One explanation for the large difference may deal with drainage paths and testing durations. 
The one-dimensional sampling chamber had porous stones on both faces of the one-inch specimen 
and was compressed over a one-week period. The modified LRT chamber had a filter mesh over a 
porous stone on one face of the 3- to 5- inch specimen and was typically performed over a three day 
period. Perhaps the differences in the effective drainage paths and testing durations would account 
for part of the 14% drop differences mentioned above. 

IOFor example, if you start with 100 grams and 80.2 grams (80.2 % initial moisture content) is water, then 
19.8 grams must be sediment. If the fmal moisture content is 67.9 % and you have 19.8 grams of solids, then the 
fmal water weight must be 41.8 grams. Thus, 80.2 grams initial less 41.8 grams fmal equals 38.4 grams of moisture 
lost from the initial 100 gram sample, for a 38.4% volume reduction (assuming no air voids developed). 
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6.0 CONCLUSIONS 

Reduction of unknowns associated with the SIOD sediments provided the rational behind 
implementation of this geotechnical and treatability study. Acquisition of information on 
geotechnical and treatability characteristics will enhance the evaluation of remedial design processes. 

Assumptions were made during the development of the technical work plan (or ESSW). Some 
modifications and deviations were necessary to meet project objectives outlined in Alternative 3 of 
the ESSW and to ensure sufficient data for proper selection of a remedial alternative. Section 3 of 
this report details all modifications and deviations implemented to obtain the necessary results which 
are summarized as follow: 

• Gravity settling tests indicate pond sediments are self-flocculating and settle at a relatively 
rapid rate. A visually clear supernatant was usually achieved following a 1 to 4 days 
settling time (based on a calm control enviromnent). The total suspended solids following 
a 1 hour settling time ranged between 40 to 325 mg/L, but typically fell below 200 mg/L. 
Surface radiation levels following one-hour settling often dropped to background even at 
the highest concentrations; 

• Paint filter and gravity drainage tests indicated the pond sediments are capable of gravity 
draining in a relatively short time (few hours for 100 gram masses and less than 3 days for 
estimated 3 gallon masses); 

• Volume reductions of gravity thickened samples by gravity drainage only is estimated to 
exceed 25%; 

• Once gravity drained, sediment samples used for the one-dimensional consolidation tests 
compressed by as much as 60% under a 50 psi load. Approximately 45 to 50% 
compression occurred under a 10 psi load; 

• Once gravity drained, the modified liquid release test results indicate approximately 46% 
of the remaining fluid can be forced out of the sample under a 50 psi load. Approximately 
37% of the remaining fluid was forced out under a 10 psi load; 

• The dried sediments were self-adhesive to the point that they did not dissolve, even when 
soaked in water for several months. Pond 3513 dried sediments were more adhesive than 
pond 3524 dried sediments. Adhesive properties are believed to be lime related; 

• Harvard miniature compaction test results estimated optimum moisture content at 48% 
with an optimum density of 67 pcf; 
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• Gravity thickened sediments solidified with a 75% mix (on wet weight basis) of Portland 
cement/fly ash experienced a 30% volume increase and exceeded a 60 psi strength at 5 
days curing. A 50% mix experienced a 22% volume increase with a maximum strength 
gain of 28 psi following 7 days curing (based on UCS results); 

• The 50, 75, and 100% mixes (on wet weight basis) of Portland cement/fly ash passed the 
TCLP contaminant analysis. Total PCB results ranged from 4.6 to 5.7 Jl-g/g for these 
solidified samples; and 

• The COMPI (or pond 3513 and 3524 gravity thickened composite stock) slurry and dried 
samples passed the TCLP contaminant analysis. Aroclor-I254 was detected between 
29,000 and 35,000 Jl-g/L on the slurry sample while total PCB's on the dried COMPI 
sample was reported at 55 Jl-g/g. 

To conclude, the sediments were self-flocculating and drained freely indicating remedial 
Alternative 3 as outlined in the ESSW could successfully be implemented. 
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Water Content Data Form 

tf(~~/tl(, 
. ------:~:-'-!. .. '!.!?t!!!J )ateofTest 

Alternative # 3 from SESS "'- ... -
.1: ~ .... "~Q.wVl& (We.~ \\t&-~ fask# 

.;t."A-I'It"t'" Analyst P,;,: Analyst Analyst Analyst Analyst Apa!yst .. 
SampleID 13-lct-at-ll ,~~ tt 
Planchet (g) M.lN 'I'" " . 

Wet soil + planchet (g) ;/.7b·/b r[rI II 

Dry soil + planchet (g) 8'6.ll ........ Z6~D~ ~ 
Water content I w % ~tf"'% "'" .. rztflI% A~~ --;: % % % % 

:l-ro./~ rri>.l! llill.o$"" 

)I 
w% = (planchet + wet soil) - (planchet + dry soil) x 100 = M w x 100' :: 

I (planchet + dry soil) - (planchet) MS..2..&t "., 'ttl'. 05' 
t-.J 6&.·" (p(.1/If • 

Remarks ",,~d t:.!l.,.}()li~el::"~" ,1Jok.- clY'~ ~L.J{U..lr.rlJ-" ~ &.~lt+ ,~W ... a~d Ir-fpt«tt.d +0 J.r~ ,~ 
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)ate ofTest tf~· 3.3- ;: 
<\lternative # 1 from SESS 
fask# 

o/'lf"'P~'e. Analyst 

SampleID l38lUcp -10> 

Planchet (g) (42.01 ~ 

Wet soil + planchet (g) lQo·qr . ..,-;;-' 

Dry soil + planchet (g) ~q .. If'f --c--
Water content I W% 1635% -,,;: 

--_ .. _-_ .. __ .. -... __ ..• _--------------------
~ 

SOP-2 
Water Content Data Form 

.[ ~"i'" ovt.t- ~llrk-r 

I Rf;t.,e1,,* Analyst Analyst Analyst 

?"J'\€' 

It 

/I 

6 q.lf~ ~ 

ilG,3Cf % 
~- ..... .,. % % ~ .. 

[9D.' I {".I/-I(- IJJ..I(:" 

_..-' 
0; f\ ',', .' 
~ .. "\). 

\.;. 
.. \ . 

;~\\ 
.: .... :': \\\ \ 
f) .• "J' ,j" 

\\ \ \ 
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% % 

Apalyst 

:to' (planchet + wet soil) - (planchet + dry soil) M w = 1~14.i'G. I W% = . x 100 = - x 100 
w 
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fJO~: k~-k-r rtk-tIllH""" 

-h' -r$J- J.oA-1httt . . 
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(p ~.ifJf fl2.o1 • 
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I ~ W!c.+urid du 
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SOP-2 
Water Content Data Form 

late of Test 30 A-i'~'1b 
utemative# J from SESS 
'ask # 

II 1M<1"" 
"'Cl1'" Analyst "lm;rl~ /.t..-c l-. Analyst Analyst Analyst Analyst A!lalyst 

SampleID 1'3BG.'SAt ~, <""" I, 

Planchet (g) (Pl.# ~. 

" 
Wet soil + planchet (g) ifll.'g .'2 ~ II . 

Dry soil + planchet (g) ('6#fif IfI/ ~(,. "" JlW 

Water content I w % l(AO% rJ"I IHD% tlftl % % % % 

r4q.C,:t- ~~.~ ~1-.11 

:to w% = (planchet + wet soil) - (planchet + dry soil) x 100 = Mw x 100 ;: Ih£fo. fifo. 
I (planchet + dry soil) - (planchet) M s ~ 

~~.qr (, I.~" ~,"r 

~emarks u2ed p.lltt-" L II, Did",* ~lel!.e b.e.~v4t. vfs.*l d bSta--vA+t'D\II $ t' l\J 1'c.A-k. -rt,,' s !J"'A4,tJ~ i 2 
~;~I'lh .. ilo\ V\tAty,e :t:a l3Bc...1. 9~~ 138l"..::L 

Computed by ~U Checked by =tr> ~ M.1!.'1~ 
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SOP-2 ~\lG 19 1996 
W~ter Content Data Form 
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'ask# 

-«{"- Analyst 1./0"1£ Analyst Analyst Analyst Analyst ,~..,t" Ilt /.ltr4 II-
SampleID I~TlIo C l1li .. "". cc:- ~ 

Planchet (g) "2·0::2- -,s I, 

Wet soil + planchet (g) 15,..·('lr .~ ff 

Dry soil + planchet (g) 7,...7A --c- ,)11 /JAI 
Water content I W % 1t/l.{' % tJW 7r{J..(, % #W % % % % 

II>' 
/5" z. ~q ? )<.11 7'/' 'It) 

I wo/c - (planchet + wet soil) - (planchet + dry soil) _ Mw _ 742 "'16-
VI o - x 100 - - x 100 , •. 

(planchet + dry soil) - (planchet) M 
77..·7{ Ii i.82. {Cl.1: 

~emarks ~ plct+ "/t'" T~. o.{- slvt"}=--=::: rO.5'°F. 

Computed by dW Checked by <&; 10M..-t/'l'f " 
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SOP-2 
Water Content Data Form 

)ate of Test . ~111r11(P 
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Analyst /2,,-;,,-
... d. Analyst Analyst Analyst Analyst Analyst 

SampleID I3Bc4lA, ',u~ ,,,'t,r; 
Planchet (g) ,pl. ~Cf ""C" • 

Wet soil + planchet (g) (7:1...71 '"Is:" II 

Dry soil + planchet (g) 71.31 "'u;;" -n."5~ ,.,.. 
Water content I w % ~qt.o% #1.1 6/D.3% .~ % % % % 

17 2.71 77.'''' tY:~;I* f!: t(j5.J1) 
II>' 

w% = (planchet + wet soil) - (planchet + dry soil) x 100 = Mw!100 _ ' ~/O. ~ ~<» 
I (planchet + dry soil) - (planchet) M s - ~ 0 (. 0 1YJ.-
'" 7'7·n <tC.fr1 /f"olLl (!r:t. .. ~) 
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Computed by 1M Checked by GO, 1M"''' 111 f., 

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

% a.,~a:g~ k",-... 

Q 
Q 
<:) 
Q 

o 
tJ, 



ate of Test DGMIrY'It, 
ltemative# J frQm SESS 
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-=:;-' 

Vater content I w % tIh6% II}II 

'--' 
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Water Content Data Form 
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% 
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I I 11\ 
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\ 
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'~~r'C.-rc;::;"'t.-':""\.""""I"'''''·'''··''-·''; .; ( J 

UU ... ...! ""-J L..JU L~ ;..:J:.,.:-... 
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Analyst 

% % 
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. .' 13f.at I 
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-.I 

emarks IlS~ efg+ck ~ H I' • 

Computed by Mf. 
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(z/,p) 
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AUG 19 1995 
SOP-2 

Water Content Data Form - ------------
oro t!AItV Cfb 

. 
)ateofTest 

~ternative # 3 from SESS 

fask# 

Analyst ~t1Z <". :"f(, Analyst Analyst Analyst Analyst 

SampleID 1~~1JU ~L "'6;; 1\ 

Planchet (g) 
"' .. :2:1 

-;:;::: II 

Wet soil + planchet (g) ixl5:Qt, ~ tr 
Dry soil + planchet (g) 7J.f.Jj'1. .. "i>.. 74.1~ ,}vJ 

Water content I W% JI'f1 % II"; [Je({, % "'" % % % % 

> 
. (ji s-&l V 

(planchet + wet soil) - (planchet + dry soil) Mw q"'.S 
I W% = x 100 = - x 00 co (planchet + dry soil) - (planchet) Ms ".:2.1 

(r~·~) 

Remarks 1c>'~4 \l 
/1 

D l.:tft'lZ'Aq ~ 

~ a/l '- ~k t 

Computed by /VW Checkedby ~ '31 }\A-'(fc. 

----

Apalyst 

----

o 
o 
01 
01 
<0 
~ 

I 



~ " ... ::I·:".I.~ l· 

~ 

AUG 19 1995 
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SOP-2 
Water Content Data Form C!! ------------._--... 

I/gMkY?1a 
. 

~ Date of Test 
Alternative # 3 from SESS . ~-'f~ ~ 
Task # ~\';'tr:~lv 1f,~j.."" .• ~I''\'' 

Analyst q.0-;'~' Analyst ~v ~ Analyst "' I'~" Analyst Analyst AllalYst 

SampleID ; ~Bc3/1 ~1 It II II 
• 

Planchet (g) '1.70 ~-It(e a. 
It It It I 

Wet soil + planchet (g) ?.lh,?J MtI 1\ tl \1 

Dry soil + planchet (g) $~'c" 7.D() (JW g'.~tt ~ B'.Wl/- """ ~,.&' I -,;;;-
Water content I W % S"a.+ % tlrJ ~{t/-.( % ~. ~{~;% NI 5i&.O"% NtJ % % 

:I> w% = (planchet + wet soil) - (planchet + dry soil) x 100 = M 1I'~'S::0 t 
10 (planchet + dry soil) - (planchet) Ms 

:1-~.I\ 

Remarks lJ~eJ D~:/::. ~ I" e ~lJl<Lutr1t- /l.ky' :: 'e!/. Dr:: "4, Jlf i., p.,,,,,,.,J-.. -fro.- ),2.#'('" alii' ;J:~JfA-tt~ 
is -v {l. ~, i [,JiU "fe!t It!~k IlSt .n.t. ~ 3 tSt4-'111! rtf"f,l. -'.... .H.e, ~Il~ Wtb~ rtillik {jet. ~3 
(.. Computed by jV'iJ Checked by""G:: 1.l MA-~ I ~"f, 

It" UII.{~"haf,~,,- ~SlJlk). 
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SOP-2 
Water Content Data Form Jt..::Ju. U L::I1 ...... -----_ .. -

J.f nAY '1(.;. . 
)ateofTest 

Ilternative # 3 from SESS 
Q~~; ~\-i' ~~ 1Pl :ask# ... I.~. ~cJt L-J.. .... 

y 
I\GVl1l"l 

~A..!Y" ~'" ''::~ -", t\ .. ~ """'" ~;,:;;; """Y& ~ -'" 
SampleID 15c.Pt 13d. ;ure. 1'Sc.tll'lC'1 ~Bctl~;~ J~C."IMC~3 3c.1/I1tC9fl~ 

B>tH.a~ ~ . ~ "1i 

Planchet (g) ~/~ I 13 G,O.?'l e. _~ \S 6 E 
Wet soil + planchet (g) I)J,~ .~ l?,b ."$0]' M/ - - - -

Dry soil + planchet (g) 'b~5" ~ :·~b.lJ .....,.;-- {DIJ.~}. ~~ fohS,", N'tI &<:0 :S-J .... ~,ll "jjO; 

Water content I W% \\S~% r' NI» ,0-;(0010 ~ lt~l % I'" NW Wf7% rJ~ llS"9% i; ,[Iq'l% ~. ..,. _-t 
w% = (planchet + wet soil) - (pl;nchet + dry soil) x 100 = Mw x 100 t.. ~o dl.(f- g:~q"7b 

)0 (planchet + dry soil) - (planchet) M s Groot> g 
I ... 

0 

)~fl&$ Air Jrlfld C"I'U 'y\ l.r td 
, 

~cJo( ()ve1'fli1kt. iP .... fo'r- fo 'Hwei~ 1""" R.emarks ,n 
. '," 

Computed by t?E6- 't:rJ0. Checked by $" 03;))"'" 'ilt'" (, ~\I\J\ 
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SOP-2 
Water Content Data Form 

!,/,fA-'I9b 
. 

Date of Test 

Alternative # 3 from SESS 

Task # _1':.\~~ 
' ... Analyst It~~~' • -r' ," Analyst Analyst Analyst 

SampleID ~¥&;iMj' tfll ~ 
I-

; /, 

Planchet (g) Ir.'JJJ2. ,.HI<t 2- . ,: 
" 

Wet soil + planchet (g) ')..3-t. lf -<" It 

Dry soil + planchet (g) ~4~oit -s::- I~N,05"' ~ 
Water content I W% 7O't.5' % 1M 701.1 % tJW % ' . '% 

:I" WYC (planchet + wet soil) - (planchet + dry soil) 100 M w 
I 00 = X = - x 100 
~ (planchet + dry soil) - (planchet) M s 
~ 

Remarks Vi"fJ e.(G.-r '~'[2 II i t;oiJl~lvmu :k~p;; 'tf.~ 6F 

Computed by tM: Checked by ,~ Q 3:hI",'tt~ t? 

,.(:o.·t~l':"";W_~~".~. 

l'r?(O)[ r\ Infl\ rl 
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Analyst 

% % 

Apalyst 
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SOP-2 
Water Content Data Form 

I' MA-Ir'k 
. 

Date of Test 

~temative# 3 from SESS 

fask# .L ~, 

Analyst ~'6,t~tc" Analyst Analyst Analyst 

SampleID ,; W-SC!tIIl laJ/ ~ " 

Planchet (g) W_C77 '""G; 
" 

Wet soil + planchet (g) -?Jl4.1/t1 NrJ '( 

Dry soil + planchet (g) C"fo·ol ~ ~ 'l.'iil -...;-

Water content I W % 5"4'l.1.% NW 1'4q.~% fiN % % 

y< - (planchet + wet soil) - (planchet + dry soil) 100 _ M w 100 Woo _ x - _ x 
:.- (planchet + dry soil) - (planchet) M s 
I .... 
N 

. \ /J 
50~4/u'!!:!;)- k'*'l-c h4./'F Remarks (;.2ed d~+- \ II . 

I 

Computed by I'M- Checked by s;:: nZI"",W, ~ 

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

-----_ .... _-----
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% 

----------
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% 
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SOP _ 2 1111 AUG 1 9 1995 
Water Content Data Form 11l~, ,\. 7"'1 I' ,.,1 

>ate ofTest t?-.~ »1',8 qy , ______ n _____ m _______ _ 

Iltemative # 3 from SESS 

'ask # 

Analyst Analyst Analyst Analyst Analyst ~yst 

SamplelD ~46C4~\l1 ~1!~3 II 
Planchet (g) I r;;Z.t! 1.. ~. ir 

Wet soil + planchet (g) 117.s:¢ 1 ~ {( 
)ry soil + planchet (g) ~o .n· f{tJ ~o.l ft, ~-

iVatercontent I w% 17,.'.15% IV tlw 5~CfIo~' % % % % 

W
" (planchet + wet soil) - (planchet + dry soil) M w 
!l-o = x 100 = - x 100 7" (planchet + dry soil) - (planchet) M s ... 

IN 

.emarks tJ;lJ f(atldet- \\A (f. ~ltltn' ~ =- (,7. 5"F, % J,ifetbt,e ;~ rf.;It,)U~W ~$1Jl.J.. ~ (. (ft% 
~nD]) -~ legvl a+ ..tl.,;. a. 

Computed by tiki 4- i%> Checked by --='&::-=-_6!.L37~\t!.:..,....:1f_'_·'t.:,;&~a....,WJ""-'-________ _ 

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

--,.-~ .. -.-

Q 
Q 
o 
o ..... 
l'.;J 



SOP-2 
Water Content Data Form 

late of Test ).~ 'i!t;~ 
Ilternative # 3 from SESS 
~ask# !O,\.j 

Analyst (9"" Analyst Analyst· Analyst 

SarnpleID ~4d«'c, !lftkl ~ 
. 

Planchet (g) {J{.Lfq -.:::;:-

Wet soil + planchet (g) li7.ik6 ~ 

Dry soil + planchet (g) '63.7~ ,NW )i3.71 ~ 

Water content I w % (/fJ,A,% IV ;'.frJ %",g"1o '""'f"OO % % % 

CJ/-hhlll) 
wo/c - (planchet + wet soil) - (planchet + dry soil) 100 _ M w ~ 

I o - X - - x 100 ... (planchet + dry soil) - (planchet) M s 

"" 
• ?" d. t:a-Q.~{ <. ' '" 

Checked by ~ 0 

AUG 19 1995 

••••••• au: 

Analyst 

% 

U...e..r 

Apalyst 

c::> o 
o 
o 
'"'" w 

, 



~. 

SOP-2 
Water Content Data Form 

)ateofTest .~ AA-j 1~2~ 
~ternative # :2 fulm SESS 
rask# 

Analyst Analyst Analyst Analyst Analyst AJnalyst 

SampleID '~f/I{, ~~ 
Planchet (g) C.O,17 ""'5:" 

Wet soil + planchet (g) Agl.8Ci ~ . 
Dry soil + planchet (g) 7'7.0£ ~ 78':3Lf --&0: rtS:3b ~ 

Water content I W% l112..Cf% 'ji; lt~5"10 ~. 1/57.1'(0 ""'00- % % % 
, 

~ Wo/c (planchet + wet soil) - (planchet + dry soil) M w 
I • = x 100 = - x 100 .... (planchet + dry soil) - (planchet) M s 
VI 

Remarks. \J~J ~ "t} /1 ; ~i5~yr uJK" IYJuJ:et" ~J ..f-cl 
dm .,,+;;- «~seJ ~1oo,*1 't 

IIbJCllil!l e.J!ljh"~ l!1aQ~S ~r::: ~~{~/~ 

Computed by '" Checked by NW ~u~\It~ 

<:> 
<:> 
o 
o .... 
~ 



SOP-2 
Water Content Data Form 

late of Test ~MA-Y~~~~ 
Jtemative# 3t:m SESS r;;:.i\ .... \1 
'ask # , _\~' 

~l&fq~ Analyst I~~ 0'\ Analyst Analyst Analyst 

SampleID lJ/Cf'}.Clf NIV II 

Planchet (g) r;(.~1 tfJII " 
TV et soil + planchet (g) IJ~~·'<J ·fNI 

" 
)ry soil + planchet (g) q~.&; }IJJ q ".(,'1- NW 
iVater content I w % {&:1'1o Id- 1tt,S% ~£k. '% % 

:too (planchet + wet soil) - (planchet + dry soil) M IV 
I W% = . x 100 = -. x 100 .... (planchet + dry soil) - (planchet) M s 
0\ 

temarks V$tJ p&IIM '5" tly[ btI/Ik U- 4 . 

Computed bye&: Checked by NtIJ 23.J!lL)qq[, 

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

% 

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

I 

Analyst Apalyst ! 

% 
-

<:I 
Q 
<.;.J 
Q ,... 
CJl 



--
SOP-2 

Water Content Data Form . 
late of Test ~i MA-'f 1'1%, 
Ilternative # 3 from SESS 
'ask# ... ..« 

Analyst ~~'d Analyst Analyst Analyst 

SampleID ~t/Gf/nC6j. }J'I 

Planchet (g) ~().41 JIll 

Wet soil + planchet (g) J7/.1~ tlpI 
Dry soil + planchet (g) 1(,·tf:~ 11'11 g".+CJ 
Water content I w % qtff% tJ/J ~4% ~V- % % 

174."" 
> WO/C (planchet + wet soil) - (planchet + dry soil) 00 M w 1 o = x 1 = - x 100 ... (planchet + dry soil) - (planchet) 3 { Ms -.I 5Jf 

temarks 11561 !lwL-i;. II f " (J~J Brif{ ;(F). . 

Computed by ?v Checked by NW .z3 JVL WH. 

------

---

Analyst 

% 

·-,;. ....... ~;r.'~'~ ... ;._ .. ,- •• 

% 

~yst 

= ~ 
~ 
§ ,... 
'" 



~- --

SOP-2 
Water Content Data Form 

late of Test OS" J.utJ.l4lt '" 
Iltemative # 3 from SESS \'-
'ask # A-{o.q Srt6\o..\() 

Analyst ~~~ Analyst V/~ Analyst Analyst 

SampleID crcrlA'Uf 
Planchet (g) (p~.OO 1M 

Wet soil + planchet (g) Jd-1.~" -~ 
Dry soil + planchet (g) Cf1..37 ~ '12. .~3 ~ "11- .31 -'"""-
Water content I W% <fIfS:./% ~ w.~ !Zu,.. t.{ik,.'L% tI~ % 

:I' _ 1;~·1-~ 
I WVC (planchet + wet soil) - (planchet + dry soil) M w .... '0 = x 100 = - x 100 

0> (planchet + dry soil) - (planchet) M s )0.'" 

Remarks V5!d- PI"fltk! 1\8' ~f\1 boNk I ( 

Computed by ~ Checked by NW ,zlJvl-! j~1, 

'-J 

U 
-----.-._---------------

Analyst 

% % 

---------

~alyst 

c:::> 
o 
o 
o .... 
"" 



'~ ~II!I !' II IP" II' '1111 

SOP-2 
.~ AUG 1 9 1995 
I 11 Ci "";j Ci i t i i C:I 

Water Content Data Form ....... 
(})-JIIMf1V 

, 
)ateofTest 

Utemative# 3 from SESS 

rask# AJ'.f'~ ~~~ 
Analyst 9(/1-J'ff Analyst \-~ ",,> 

\, Analyst Analyst Analyst 

SampleID C{'cffM'~j. 
Planchet (g) (.(.~') 

Wet soil + planchet (g) ~3-r.1k 

Dry soil + planchet (g) '13.(A- """'"- t!J~ SS' ~ <13.5'1- ~ .. 

Water content I W% q.'fr~% ~ ~1% o· % 14f,.l) ~tJ % % % 

"'---' T'-' 

~ w% (planchet + wet soil) - (planchet + dry soil) M w Jt.}4.~-z.. 
I 00 = x 100 = - x 100 .... (planchet + dry soil) - (planchet) M s ~7..1'Z-\C 

Remarks UStl M..J,f IfF' ~ :If 3 

Computed by ~E/iJiJ Checked by 1Jy} )$JvLf~'\lQ 

Analyst 

o 
o 
o 
o 
I
(X) 

I 



-~ 

I AUG 1 @ 1995 
SOP-2 

Water Content Data Form ----------------_ ... _ ... 
c;. Sup (144 . 

Date of Test 

!\lternative # 3 from SESS 

rask# . J)\y 
#'~ Analyst ~-Sll'" Analyst Analyst Analyst Analyst Apa!yst 

SampleID CPC~ 
Planchet (g) {.q1. fWJ I 

Wet soil + planchet (g) ~o.l! . Nt; . 

Dry soil + planchet (g) q.Ob ~ ·9.0'& 
Water content J W % Jq~.~% Nl'J J1'(.{% lJJJ % % % % 

zr. f"'l- 2{.!o 
w% (planchet + wet soil) - (planchet + dry soil) M W 0 

~ 00 = x 100 = - xI ~ 
I (planchet + dry soil) - (planchet) Ms 7.! 7.1[, 

I\J 
0 

Remarks '/!jJ. 6D£fh 1f~. -<~~t!!lJ1' ...tt~ e~i I;f1(1r -ki cece1I%fJJ.~ 

Computed by NW Checked by (JtJ .) 3.JU L 1'l41r 

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

<::I 
<::I 
<::I 
<::I .... 
CO. 



SOP-2 
Water Content Data Form 

07Jv,v Ii'll, 
. 

)ateofTest 

Uternative # 3 from SESS 
,~pj\ ~ask# '-Cl~ 

.q;; '!If)\IoIJ!\IIb Analyst I ~(lS" Analyst Analyst Analyst Analyst 

SampleID ~2r;';; '" MtJ 
Planchet (g) (;(.q{ NIl 

Wet soil + planchet (g) 1230·{g3 ~ 
)ry soil + planchet (g) 82."1<::: 

• -). .... (<;>,,; 

L.C.tr- -81-!=1o ~ 
Water content I W% 

-,01.'1. - .-~ tZV- t7~.:L % !JtJ % % % 
---= 

:to 
~ _ . ttt1 .'71 

I W"/c (planchet + wet soil) - (planchet + dry soil) 0 M w 
tv o = x 1 0 = - x 100 .... (planchet + dry soil) - (planchet) M s ZtI. ,I;" 

ternarks l ~ I 'Ol1tr ~~~L' Af:k ... rt 1>\D\f,.-{ of ~V~(rJ4: vie) {. i t c't; If 
f!-61Ict 

Computed by f£,Y~w Checked by }lw "l7JVLJ 2jlt 
7 

- ---

% 

- -

,~ 

Allalyst 

-_ ... - --

o 
o 
o 
<::> 

-tv 
o 

I 



'-

SOP-2 
Water Content Data Form 

IOJUM c4fh 
, 

)ateofTest 

utemative# 3 from SESS 

'ask # 
, :..'...., 

¢""~;r Analyst ~~i" {'\ Analyst Analyst Analyst 

SampleID ~~ . 

Planchet (g) /. 'If! ,ohl 
II et soil + planchet (g) ;?J.73 . PrJ 

~ )ry soil + planchet (g) 7.lJ.~ ~*;L 
# 

'iOOO. 

Water content I w % ~i1.G% NW ~~" . "% • I rJri % % 

• ~DO.+ (v.50 
% _ (planchet + wet soil) - (planchet + dry soil) 100 _ M w 100 Woo _ x _ _ x 

:t> (planchet + dry soil) - (planchet) Ms 4 
I '5.LI l\,) 

l\,) 

.emarks iJl/J bll.~t Ii I . 5 (;J2/.lIIfAlr f-rro ..... ff.c~:l: ;:.;'!kr i.zt~t CCC!,le. erp.~ 

Computed by ~I~ Checked by NW ;~JU/.I~'11. 

% 

.". " " ..... _, •. ~.1: .' .... 

AUG 19 1995 

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

Analyst 

% 

Apalyst 

c::> 
c::> 
c::> 
Q 
i\;) ... 

, 
, 

I 

, 



'-

SOP-2 
Water Content Data Form . 

)ateofTest 13-;[!MJ "9& 
\lternative # 3 from SESS 

fask# 

'}~t Analyst Analyst Analyst Analyst 

SampleID ~'11.f1. \'1\ .0-;;~ 
Planchet (g) 6:2.'1-3 -,s-

Wet soil + planchet (g) icqo.gq ~ 

Dry soil + planchet (g) 12i"!fj' X J. ,.. 
8'1-.3?J • "boo ~ . 

Water content I w % I ~'t1·1 % ~W 4110.~% hJ % % 

il" w% = (planchet + wet soil) - (planchet + dry soil) x 100 = M w x 100 
J (planchet + 1ry soil) - (planchet) M s .1\) 
w 

tJ.*J 
~ 1/ 

v~d loa:a:l t. -:ft::-~ ~emarks plrn- n • 

Computed by A/~ Checked by .;lJjl.il- m .... ,-

..-

UUCl:~::l 
------------------------

Analyst 

% % 

AIlalyst 

o 
o. 
o 
o 
C-V 
Ni 



'~, 

SOP-2 
Water Content Data Form 

(iJ- ftt ~'1(P 
. 

late of Test 

Jtemative# 3 fromSESS 

'ask # Ats~,..\Q 
y.--:r Analyst ~~- Analyst Analyst Analyst 

SampleID crCPE?I4Ci 
Planchet (g) 00 .'11 ,ffll 

Wet soil + planchet (g) 131.1\1 '~ 

Dry soil + planchet (g) 7":J·oo ~ 7::'03 -,;:::;; 

Water content I W % lfOl.~% ~ 'i'n.*% v;;-- % % 

Vc (planchet + wet soil) - (planchet + dry soil) 00 M w 
:t- W·. = x 1 = - x 100 
I (planchet + dry soil) - (planchet) M s 

'" ~ 

Remarks I/~J, p\ .. ~4J II:fr .JJ" 4t-t; 

""'t;::::. 
-

t!(}J )3<> III--Ij1 ~ Computed by Checked by 

% 

__ ••• _________ ._. ___ w __ _ 

Analyst 

---

I 

~yst ' 

% 

-~ ... ----

~ 
Q 
© 
'(;:~ 
t·,. 
't... 



~~ -
t 

SOP-2 
Water Content Data Form -----------------------

)ate o:Test il'~\)~\~\'t 
~ltemative # 3 rrom SESS 

~ask# ,~ ".\0 
Analyst ~~ Analyst Analyst Analyst Analyst 

8ampieID t'~tUl I 

Planchet (g) ~\.\o\ NIl 
Wet s()il + planchet (g) ('l>1:~ i 'N\Il 
Dry soil + planchet (g) an "1f..J *"""'l~ 

~ 1~;1fp ~ 

Water content I W'% r:.. % 1'1-01.1'0 ~ % % % 

:.:- Wv< (planchet + wet soil) - (planchet + dry soil) M w I 
N 00 = ' x 100 = - x 100 
V1 (planchet + dry soil) - (planchet) Ms 

~emarks ~~ ~~ \\~II. ~\t ~q, 

"/'F. - /tJ1J/ J.ZJVL '''1~ Computed by Checked by 
r-

~ 

% 

Analyst 

o 
o 
o 
o 
N 
~ 

• 



) . 

.. ------

SOP-8 
MOISTURE CONTENT 

DATA FORMS 

A-26 

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



--
SOP-2 rmrr( Illi r'11\ \/11 r'1 Water Content Data Form 

Date of Test 1\ JUL J1~ , ,,J ",£1,-..·) I AUG 211995 
Alternative # 3 from SESS \t\i~ 4~ t\\V319 81\ "bill U 

\ /1~' 1'" ~15' II 'OL.:lU U ..... _ 
Task # ,f'> 3 ------------------------

Analyst . Analyst Analyst Analyst . 
Analyst Analyst 

SampleID . ~ItrDJltd( ... r(~l ~ ."'" ~rbt"3! ,epc~4 ~ 'b. l\,pqCJMc~ 4 ""'f> 
I 

IX "'-

Planchet (g) I.H tJW I.q; tHI ('1..t11 NJ /.1. ~ t. ~:l. ).W 

Wet soil + planchet (g) ll.SI NN ~l·OIf ~ q~3.q NIJ r1~.d.q Av' ",S.;!1. AJV' 
Dry soil + planchet (g) '''.18 l"AI 1-5IbI.Q3 NW , .... .. " . Ib- <J.';. ~1~ u> ~ I.~ • ~ I s-7J;{ ,/<A.V." 

Water content I W % 4q.~ % JJ~ ~I.~ % RJI .,1" It % NW I?_" '!n'. 
(,J.S-% .". iJW r33."L% Nr,J % 

) t .!'~ ~ • _'I!. "" I\' }() s-c. ~ .,~ ".". 1SCi·"", ~·I.. ~O'. 
r()ril" ! fl~ ~ IOO%"iJ, w% = (planchet + wet soif) - (Plan~et + dry soil) x 100 = Mw x 100 {. 

,c.....",.utr ~.. ("'*-! 0" !.Jet- 1>Ie~~-K ) (planchet + dry soil) - (planchet) Ms 

> 
I 
IV 

~Ot .8f~tl ~et.\' ~111;dif(cJ~ #st Re~arks tIIo~rt. ttl\tlll ~ LeCe~~~~ 

Computed by ~W Checked by "W 

600026 



,,: .. "':';~W!.~.~~!,~l~t~ih.~_Hf9l,~', 

':::"- - ~\"?( iUI r'1 I\\nf?~ 
SOP-2 

Water Content Data Form AUG 21·1995 M' 
Date of Test J(, JVL 1~ 

-..IOU U L?_~ 
Alternative # 3 from SESS -------------------
Task # 

.. 1 

Analyst I~~~" s.1-l Analyst Analyst Analyst Analyst Apalyst 

SampleID ~Pd~ClI ~ '"" Crq~.2S 2X 
QtV(,'X-~~ 
~*~u ~\, 

Planchet (g) }, q; fJkI . I.q, rJ~ 

Wet soil + planchet (g) ).4.S'" rJJI 31·o~ JM 
Dry soil + planchet (g) 18·05 -,;;;:- I~·O~ ~\II )...1 ,;2.1 -,;.-- al.s.! "'vi 
Water content I W% 40·4 % FJW 40.4- (0/: 51.D N~% 61.1> pJJ % % % 

l' I\"" . 
II>' /00% 

(1)0% . M 
I (planchet + wet soil) - (planchet + dry soil) lOw 
N W% = x 0 = - x 100 
0> (planchet + dry soil) - (planchet) Ms 

Remarks l~ Mfli~utt' Cat~·h. 

Computed by MtJ Checked by NfIi. 

000027 



-- -.-~~- .... ' .... 
~rr(iUl rllHnrrl- , 7',,"·, .;. 

'- ~ -
AUG 211995 

SOP-2 
Water Content Data Form II J\ 71 ~Il U ,~, 

I~_ Jut IUe, ------------------------
Date of Test 

Alternative # 3 from SESS 

Task # 

R~~ '.lMI. 
Analyst Analyst Analyst ~(.~J," Analyst Analyst Analyst 2.~ 

SampleID ~ "'"(;<;: Ck""-' ~ ---~ 

Planchet (g) I.q~ !WJ I/l~ I.N/ I 

Wet soil + planchet (g) :J.J ·"ft /IfJ .;1.3.11{- tM I 

Dry soil + planchet (g) J 5":. 1 "S ~ \S.\~ ~\'J 11.\·& 3 -,;:;; It.'~ Nfl 
Water content I W% ~5:~% tJW ?5'.=% NW (g7.1 % NW ~1.J..% W % % 

-if' . ~~ 
)I 1'=}f~ (planchet + wet soil) - 'rAanchet + dry soil) 0 M w I 
N W% = x 10 = - x 100 
It) (planchet + dry soil) - (planchet) Ms 

Remarks ( 12--~ ~Olsl-u(, c~~ts 

Computed by tJW Checked by NW • 
--_._- ---_.- ---

{)00028 
" 



... ' ;"'·'·':i.~~~G~~$'l!!!"· 

~ '- -
SOP-2 ~ Water Content Data Form 

Date of Test Ie, Jl1 L 199C, 

Alternative # 3 from SESS ------------------------
Task # 

"\ 
, 

Analyst ~~It Analyst Analyst 
r~e~i',.:~v.~ 

';J.<f rl'l"~~ • 'l' .J 
Analyst Analyst Analyst 

SampleID .ILlIA.E CpC'·-:P:: ~h1ltu'~VJ :t ".. 

Planchet (g) l"~(.'lJ NtJ /;fjit !Wi 
Wet soil + planchet (g) 3730 N~ ~4. t..:J.. tJN 
Dry soil + planchet (g) flt.1L\ ."..- 14.1£/ JJ~ r3.~S 

""'" 
13.!l'5 NJI 

Water content I W% '11.1% N~ 11.tf % /J~ q~.tl% rJw 14.fI% /JW % % 
'p ;J;'Yo t:,O% (planchet + wet soil) - (planchet + dry soil) . M w 

ll>' W% = x 100 = - x 100 
I (planchet + dry soil) - (planchet) Ms 
w 
0 

Remarks ( D.~ M~-\wt CoJoJ 

Computed by rJ~ Checked by NW 

.1\ n n n ." £L. 

~HI.£~ 
000029 



~ -
~ \1 rf flIl rtll \Inri 1 '·"· ... ~!'um.!II!I n,lu.p' 

l~~ AUG 211995 SOP-2 
I II -,\. 7t:JU U ~I ~ Water Content Data Form 

fIR Jill- {91lr _._-------------
Date of Test 

Alternative # 3 from SESS 

Task # 

Analyst ~~a'" Analyst Analyst ~<'ffl\ Analyst Analyst Apalyst 

SampleID ~Vtl<w u,"T!l "" • t~Jtrfi9 0-

Planchet (g) I.if IhI , . 11- 1M 
Wet soil + planchet (g) J..&.17 rwJ ~3.7' NI 

\3. (QO f'ltrJ 
, r 2..;25 fJVJ 

, 
Dry soil + planchet (g) \;.fpO NvJ 11. . J.(p MI! 

Water content I Vi % 
. 

n1.1% NIII \\t.1% K'tI J lD.q % ~ )\\1 110.1 % )J'rJ % % 
, l' 

~10 (planchet + wet soil) - rf[ff1anchet + dry soil) 0 M W 10 
W% = x 10 = - x 0 

> (planchet + dry soil) - (planchet) M s 
I 
W ... 

Remarks ~ D~¥ MlliS\uu ~Jl.t!~ V'lcl]'h.,{j 1>+ttlt K" 1"(:~~/l ~, 1.,1{, 

Computed by '\I Vi Checked by /VW 

000030 



....... ~ ..... 

~. -- ~rr( (Ill r'11\ \11111 ~ 

SOP-2 AUG 211995 
Water Content Data Form 

Date of Test I Y ,)\:It.. 101 ~ "" 
.- -------------------------

Alternative # 3 from SESS 

Task # 

Analyst ~...thfJ"'" Analyst Analyst .~~"I Analyst Analyst ~yst 

SampleID Cj>c.i'P~Ctj, g 'b.;-~ ~fp./Jl.l g .,.... 
I 

Planchet (g) /.'If) ....... ( .X(., ~ I 
Wet soil + planchet (g) 3O.6b 37.~ 

. 

~ 
. 

"... 

Dry soil + planchet (g) ;[.1l. flW ~1.1° J!W .;14.31 NY) ~f.a·3J. tl~ 
Water content .1 W % 15.0 % NvJ 1~·\% Nt! ~q./tllo l'JW lJ..~.1% ~w % % 

1110 ", 1-00-'''\110 'D 
~ w% = (planchet + wet soil) - (planchet + dry soil) x 100 = Mw x 100 
I (planchet + dry soil) - (planchet) M s W 
tv 

Remarks 3 ·Ott ~ 0 i'~.J.v'rt- CoIII.~+ Wl;~t~ 4ll~~ i?eLwl:~\"tl 't [-zJa.v ~ • 

Computed by N ~ Checked by NW 
-------_ .. ----- - ------

000031 



---..... ~ .. ~.~ ~ ......... ~ ..... 

~rr(ji)l?nt\m?~ ~' 
~~ -

AUG 211995 . 
SOP-2 

" 'VL""ill V L:JU Water Content Data Form 

Date of Test ( g j\)L.1Q9 b 
Alternative # 3 from SESS 

~ ReV'~~I~<tc, Task # 

Analyst 
~ ...eA';j' , 

Analyst Analyst ~...e.i:r'" Analyst Analyst ~yst 

SampleID .ft. WK.II Bl;;:- c(l:.Pl) iiI ;>..& --t;;:- Cf'dO/ltc/lB ~ 

Planchet (g) I. CJ I 1.'12.. 
• i 

~ "'" I 

Wet soil + planchet (g) !}1l:.o 1 ."..- It.fo. ~I ~ 
I 

Dry soil + planchet (g) 114.(v~ ~W ~'b.~~ filii ~ 5. /t,{, flW a. {,{g~ fll} rJfI>~YI ,;J!l 
Water content I W% I~'\% Jl,l 51.1,% rJW }I.; % NIJI ~1.1,% NItl % ~.~ tI" % 

-75" "'t> . .,~~ 
_ (planchet + wet soil) - (planchet + dry soil) 100 _ Mw 100 W%- x _-x 

!I> (planchet + dry soil) - (planchet) M s 
I 

W 
w 

Remarks 0- 3 DffY? c. u"f..*.IP/r- ft.>e;~~.d ~l\~lt . ~wt~\.e! 4l-d~v . 
Computed by Nw Checked by .NW 

-------

00003? 



'-
, - ~f?(tUt r'lI\ \1 II r-

SOP-2 
AUG 211995 

Water Content Data Form l\Jl:lU LI ,." ~ 
f<lJVl-19qb ------------------------Date of Test 

Alternative # 3 from SESS 
. 

Task # 

Analyst ~.,.t.\ 'a' '" Analyst Analyst Q.e.,.e.i~ '-\ Analyst Analyst Apalyst 

SampleID I:fc.pDMc.r ;g ~ :Pc.J'Mc1 'lB .....,., 
Planchet (g) Li'K ..,.,..- 1.89 ."..-

Wet soil + planchet (g) ,+1.79 ~ a7.q'f "" 
Dry soil + planchet (g) ,23.31 tJ.,} ,23.3, t/r) JO. '11 NIf ao.4~ rJ~ 
Water content I W % ~'.1% NW 'if'.~ % ~~ ~~.;% L'i~ $~.~% riP! % % . ...,. . 

> 
r «;"07" 5"D ';::\,. 

I (planchet + wet soil) - (planchet + dry soil) 100 M W 0 
w W%= x =-xIO 

"" (planchet + dry soil) - (planchet) M s 

Remarks e 3 bk~~ Gv~R. JAJ6-- Ne,kJ alr[~ll J ~\OIt~l'd 1p(j~ 

Computed by NW Checked by JfW 
------_ .. ---_ .. _-_ .... ----- _ .... - ----

000033 



'j'fi'( jill rill II M I ~' -
~ 

AUG 211995 ' SOP-2 
Water Content Data Form 

Date of Test Ii Jot \41lp ---------------------_ .. 
Alternative # 3 from SESS 

rask# 

Analyst ~".t.~'" Analyst Analyst ~....e.t!;l" Analyst Analyst Apalyst 

SampleID ~l'D.t1{ :Jea:z. ~ :ttPDM l"B"" 
Planchet (g) 1.~6" ~ l. "i?~ ~ 

Wet soil + planchet (g) ,30.01 ~ 3;J...1 t ...... 
Dry soil + planchet (g) 1~.1\t tlw rS.t.\\ ~w \7. 0 5 fol\J.} \1.b3 N~ 
Water content I w % iJOb=l,% .lJ \O~.l% N~ In,.\% N~ Ll».~% t\\~ % % 

'40 '70 
(planchet + wet soil) - (planchet + dry soil) M w 

W"/o = x 100 = - x 100 
:t- (planchet + dry soil) - (planchet) M s 
I 

(.oJ 

U'1 

temarks (! '3 1)k~S C u'R. t.1 ).J 6- W(:~lfd <lb lflt . Ke ""t;~'..t J 1,~"~ -
Computed by tlW Checked by NW 

" 

.000034 

_ __b. _ TO" __ 0 



~ - ~ 

SOP-2 
Water Content Data Form 

/1.J!lL I~£{p ------------------~-----Date of Test 
Alternative # 3 from SESS ~A(( 5--,h 
Task # . ',Jt~lt~ 1/31 ~~ 

~ vJ,," "'\I~1t (\0.1,1 Analyst IO'J f£~ "' Analyst [P .. 1; Analyst Il~A(, Analyst Analyst Analyst , 

SampleID CItPDnttM If,{.~ % CpCWII'£(f, ·~o1.3% C ~ "~O(& 0;, cPC!Mr!19. i),14l0J% I 

Planchet (g) &0.11 fNl (gf. i.r . NJI ~rJ4f NIi fo ~.~ !JI/ 
Wet soil + planchet (g) 3)Cl·~D wi 30O.8l Nil 32t. feb AI\') lJ7·JQ !oM 
Dry soil + planchet (g) no ,1\ Nw 1 o~.'to ",vi HJ..iq NW IIqA~ ~~ 
Water content I W % Jf~\.~% Wl /fo1,.\% tJlt-' 4af.o% tJw tf-~b'<% w.N % % 

T' ... If'1Z ,'" 
PIM.T J!N\.{. PfM' #.n 0 anc et + wet soil) - (planchet + dry soi • . M w 

W% = x 100 = - x 100 
> (planchet + dry soil) - (planchet) M s , 
W 
0\ 

R~marks 5~b (eC[~(.¢U«l f~kro ~ ~AJIU ,~~. -?~ft CPClQ)tC.~ .f.i..ke.,~ t:Y\ ~)Jtf<h:. .. j hIIJ. 
<)c,I.-rl{ QtJ71lM(¢q -t"ffM ~ a. .... aJ;..,!,'-' "f. ,;z ;",tfh.. i krf/k$ ,!i -lob-I. 

Computed by NW Checked by ./J'; 

000035 



- ~~\ r'r Illi tll\ \//1 r'1 \ -
~- -- -

SOP-2 
I AUG 2 1 1395 jl 

Water Content Data Form III :J~I ,1 i U 

2.0 J \J l 11jl, -----------.------------Date of Test 

Alternative # :2 frQm SESS 
Task # ..I. , 

w~~ Analyst I~~lt Analyst \.1\'r~r~ '1> II" Analyst ~~~ '~(. .. ~ Analyst Analyst Analyst 
.. 

SampleID CFt1'Pllcr 6~ c.pcFp"c [l ~ ~ .. 

Planchet (g) J,tl( !WI /.qo fN/ 
Wet soil + planchet (g) 3~.tfl)" tJ4 "'.If tJVJ 

Dry soil + planchet (g) ~1.'l1 . p,,) 1,13/\\ Ni;J q~.qo N'IJ qc/.q:J- NW 
Water content I W% *.\% N~ '-Ill % NVi ,~A% NvJ ijt~% N\}J % % 

1- i't~ loO~ (planchet + wet soil) - lanchet + dry soil) M w 
lI" 

W% = x 100 = - x 100 
I (planchet + dry soil) - (planchet) M s 
w 
-.j 

Remarks @. ~ d., Cllrill, ad-II .. I b-t -for 100%:: 4J.'(~~f. ').t> • .2rl;rJ ,~,. 7?"% 4 d:Yf "-M~ 
. 

Computed by N~ Checked by AI"; 

'" 

000036 



,',"'>", ":':"':"" 

~- - , 

~rr(iU[[[I\\rr(rl ~ 
SOP-2 

Water Content Data Form U\ AUG 2 1 1995 1 
Date of Test 2-0 JlJL- ('19(' 0 
Alternative # 3 from SESS 

1I"\.?L:lU U _ 
------------------------

Task # 

Analyst ~~tl}'" Analy.st Analyst hwt..!~'" Analyst Analyst Analyst 

SampleID 1'PcP1>~ -r:;;--- C!CPPlft. 'p6 ..... 

Planchet (g) I. q{ -1w /. 1;z ;W" 
Wet soil + planchet (g) ';s:{pq 1#1 ;l.tJ. '{." MrI 

Dry soil + planchet (g) \4-·11{ tJw 1'1< 73 j'J ~J t.;2. .'10 tl.,J I J..1~ ~w 
Water content I W% c;,rj.; % AW 15.~ % rJ~ rD~.1 % j.VJ, loq.~% N~ % % 

1" ,,-
~~ 5"0% w - (planchet + wet soil) - lanchet + dry soil) 100 _ Mw 100 %- x _-x 

~ (planchet + dry soil) - (planchet) M s 
I 
W 
0:> 

J Dt +",.- f5f) t> P :: 4c1 .. ~ 7. ,,/, hrs 

Computed by Checked by 4l(g L • 

000037 



" ',~ ",.~ .. "-~""~"'I'!.~.!fo~,~~~ 
. r·,' ':·':.r"" ·:·;;:;'::m~):r~~~"'.~ ~?' 

~~ - ~ 

~rr@iI\ \nrrl 
SOP-2 U AUG 2 1 1995 . 

Water Content Data Form 

Date of Test ;:l.;l JD/L Ig9 & II 'J\:J\.:JU U L?~~-
Alternative # 3 from SESS -------------------
Task # 

Analyst I/-t-wt-I ~'" Analyst Analyst ~we.; ;r'" Analyst Analyst Analyst I 

SampleID ~ M~ Cyt;J'DM-- 1:l.SI~ 
I 

Planchet (g) /.1 I ~ 1.'12. ~ 
Wet soil + planchet (g) g;z..Lf2. ~ :;2.,,32- ~ , 

Dry soil + planchet (g) J.;.~o tl~ r2.3.f3 ~J [~.3\ NvJ ,Q'70 fJw 
Water content I W % /.\ ~I.l % NW ~\.I % f.1W ~ 0·3% NvJ 4t1.~% NW % % ft 

l~o'?v lbo% 
:.- (planchet + wet soil) - (planchet + dry soil) M w 
I W% = x 100 = - x 100 
w (planchet + dry soil) - (planchet) Ms 10 

Remarks (£ 7 cky. ' .. /n"IJ..(J ~e~~\.eJ t£r~ l1l, . ~(W~ilL.ecl <I./{' Let c, 
• 

Computed by N~ Checked by tJ W 

000038 



fTest ;1..;)-=w \.-\q q (, 

::
I 

ltive# 

. 

SampJeID 

'lanchet (g) 

>iI + planchet (g) 

Iii + planchet (g) 

content I w% 

"" o 

3 from SESS 

Analyst 

cPL]Jf).A lr-:U",R-r;o 

l. S~ ~ 

131.36 -..:-
\(0. ~~ ~w 

q~.'b % tJW 

4D'70 

~wU)J"'" 

i~.~~ 
~~,4 % 

'--
. u ,. I 

\I :~:t ~~ :~ JID SOP-2 
Water Content Data Form 

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

oil, • .., \. 

Analyst Analyst Anal/st Analyst Analyst 

...... p::< :Jtt>~ A..:'?-t. 

l.'5b 1)1; 

3q37 ~ 
~~ )'e.J1 Nil d.O.7& ~W 
d~ % q~.t\ t-lW% q~.4 tJW % % 

l-EO% 
(planchet + wet soil) - (planchet + dry soil) 100 M w 

W% = x = - x 100 
(planchet + dry soil) - (planchet) Ms 

ks a...- 7 cL,.v GVV-i"'-fj '/ve;~J ~~hlp . Ke \,II !;~ \...e-J lJ> lID 11\ l, 
I 

Computed by l'li) Checked by JJW 

000041 

I 



!l> 
I 

"" ... 

, - -

, 
SOP-2 

Water Content Data Form 

'Test ;).:1. 'JVL 1'\9 to 
.tive # 3 from SESS 

Analyst ~~\r, Analyst Analyst j?Q.v-e..f~ "'- Analyst 

lampleID ~&Df'I""" l&l-vz. ,.- I'ttTJJMt ~ ..... 
lanchet (g) L.'10 ~ L zcr ~ 
,il + planchet (g) ~'l. '-2 ~ 3(..:33 os;:-
il + planchet (g) ?><),t\-3 Ntv gbA3 ~VJ .,204t fJoJ ),0.>1 N"! 
content I w% I:~.~ % l'\~ <6,., % NW I~~'~% . NW i"~.;% ~W 

J ?o~ 5"0'70 Yc - (planchet + wet soil) - (planchet + dry soil) 100 _ M w 100 WOo _ x __ x 
(planchet + dry soil) - (planchet) Ms 

ks ~ 7 d.e~t. , l!¥=! l ~ 2r "' vJe;~\..tl 1 (s /1". ~e,1f4U~'t.Q. ~ iUt (q~. , i 

Computed by ~'tJ Checked by NW 

-- - - _._----

~lInfUlIll\\lHll~ \ _ 

I~~ AUG 211995 
III IVL:lU U L:J~ 

Analyst Analyst , . , 

% % 

000040 



~ 
I 

"" IV 

SOP-2 
Water Content Data Form 

fTest ;l.~ ;:rvt-/ot ~ & 
ative# 3 from SESS 

Analyst ~~\~'vI. Analyst Analyst '4~\'?J'" Analyst 

SampleID "-'Pr..p . fa I-'~U~d' ttt.l'Dht tz..~ z1, ""to 

'lanchet (g) I W8' 'Ci> l.q2.. ~ 

>iI + planchet (g) A:~. ~'l ....,.-- 38'.4-3 "'" '---
Iii + planchet (g) 30.0, ~I,I 30. 0 1 NW 6.~'1 Nf;1/ d. >. 31 I'W 
. content I w % ~(,.O% tlW 54.\ % 

..4\ 
Nw 51'(, % ]JW 55.'% ~IJ.I 

(~,o -1?''tu i7S-~ 
(planchet + wet soil) - (planc~et + dry soil) 100 M w 

W% = x = - x 100 
(planchet + dry soil) - (planchet) M s 

:ks G.- 2d.t,.~l ',,,1~!C::I' ~ (I!,t'~kl 1/dt'" &""t!~).eJ "'6/~Mf" . 
I 

Computed by NW Checked by . 6[W 

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

Analyst Apa!yst 

% % 

000039 



, 
, ! 

I 

" 

· AUG 19 1996 

SOP-3 
GRA VITYSETTLING TEST 

A-43 



t 

~. 

Sample ID: 
Date of Test: 
Technician: 
Alternative #. 
Task#: 

Time 
(Mins) 

0 

I II. .. 
2 .I 

r 
3 I 

4 r..j 
5 

'" 6 

7 

8 

9 

10 

15 

20 

25 

!. 
~ ~~OOOOOl 

SOP-3 -l .I. 

Gravity Settling T'Y~~:5t:5IJ~:r? __ ?1.~.-j-!l > ~ £11 
/:3 13C..1. ST¢1: -----------... ---- ~ ~ ~ ~ y 

3d ""Ub ~ ~ i 1 
3 from SRSS 

)::!.-,; ~ 
~"'tS.e":Q 

..1£ " '" (; 
Inches of Settled Material ~ 

.' 
1,000 ~ 4,000 eo 8,000 ~ 12,000 1::: 16,000 ~ 20,000/ 

t mgIL mgIL <2 mgIL • mgIL • mglL ~ mgIL 
~ Solution ~ Solution t; Solution ~ Solution ~Solution ~ Solution 

~'l5"O-'tt3 ill . .J't't~ 3; IO()(l/ re" ( t>tN17 ~ 
I ",I • 

I"q*~\,.$ ~ 11'/,': ,.. 
I '/3 • -'.lY ~ ~~ 

"Cfqo/l),.~ 1 tcr1Yt?,:2-~ ~ ~ 'a~ Nr~r""4 ·~'~;{3'O I.:I~ v~ ~ 
iVlfDo/(l.2 ;~51t')..~ IJ~ I~ ~ 
rv~~/I;t.O "q~/{~.~ ~/. ~ 
- - ~/ ~/ 

87()/11.'f qllO/'2:t .q1.b ..t--,-.-- /. 

81() /1/. 'I q I/of/:J.'~' ~ 4~ 
2'60/1L,4' qJ/O;';'.z' ri~ I~ 
J'fD/J/, c, q~/)';A'.~ ~ ~ 
8;0/11. ~. )J!GljJ..~. ~ l..--"'._ 

/ ~. 
,,;;,.;;7 

\ )(. 

// ~. -•. \\ b 1\ ·"Ii 
/ \\ j: 

}; 
/ 

30 ,.\ 
Ii t \Vv ./ 

I ~, I ./ \, , , 
" , 

40 / \ jl \ ~~~, , 
~~ ~J 1 ,~' '-

-; \1\\ \ I": \ ~ \inF u-...V .5.0/ .. 

" \ .. \ 
/ 

. ;A ~ \\ \\ .I) ~ ~\t' . .. , 0 , .. // ., 

~ ~\ ~' 
I U' .. • ..otal Settled V) 

\ l ... ~ 

J. 13 IfC • 

! . olume (mL) 
". 5 I. 

/ Note: Initial total suspended solids concentration before dilutions or concentration ~ mgIL. 



') 

, SamplelD: 
Date of Test: 
Technician: 
Alternative #: 
Task#: 

AUG 19 1995 T 
,~ 

~ 
SOP-3 ••••••••• •• ... -_ .. • .... "" ... 6· 1--

Gravity Settling Tests ~::t ~., 

13 BC.:z.. sr¢i ' ~ .{o ~ s: 
~~ /. "f, ~ r .,~ 

/VIii ... c! =w ~ ~:!; , 
~'..z '_-' 

3 from SESS "" . f'I -..l ~ 

\ 

ooooo.'! 

Time Inches of Settled Material i "\ 

(Mins) 1_ 1,000 ~ 4,000 ~ 8,000 I~ 12,000 I~ 16,000 ~ 20,000 
I==- mgIL ~ mgIL i mgIL r.t- mgIL I~ mgIL I~ mgIL 
l",e Solution ~ Solution n Solution I!. Solution l~ Solution I~ Solution 

o 

7 

8 . . ~: - 9 

25 

30 

40 

50 

60 

) 

Checked By ___ :=",,&--.L-C=-



\ 
1 
f 

I .. 
i 
i 

I 
j 

I 

I 

) 

, 
:--, 

SOP-3 
OO{)O£)3 

Sample 10: 
Date of Test: 
Technician: 
Alternative #: 3 from SESS 
Task #: 

Time Inches of Settled Material 
(Mins) 

1,000 4,000 8,000 12,000 16,000 20,000 . 
mgIL mgIL mgIL mgIL mgIL mgIL 

Solution Solution Solution Solution Solution Solution 

0 

I . 
2 

3 

4 

5 

6 

7 

8 

9 

10 

IS 

20 

25 .. 
30 

40 

50 - . 
60 

Total Settled 
-, 

Volnme(mL) 

- , 
Note: milial total suspended solids concentration before dilutions or concentration __ mgIL. 

A-46 
Checked By _____ _ 



) 

SampleID: 
Date of Test: 
Technician: 
Alternative #: 
Task#: 

Time 
(Mios) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

15 

20 

25 

30 

40 

50 

60 

Total Settled 
Volume.(mL) 

5[ 

SOP·3 
Gravity Settling Tests 

Note: Initial total susp~nd.!d solids concentration before dilutions or concentration ~ mgIL. 

A-47 

20,000 
mgIL 

Solutiou 



SampleID: 
Date of Test: 
Technician: 
Alternative #. 

": 
Task#: 

, 
Time " 

(Mins) 
" 1,000 .-
ti;I mgIL 
~ Solution 

I ''''';;.u-, '" 10 . 

I t:J 

.-. 2 0 4--
'S>.... 3 () 

~ 4 c? 

~ 5 0 --- 6 0 
;1..'<, 

7 0 
-l 8 0 ~. 

~ 
9 0 
10 1" 0 
15 :< 
20 

~ 

25 5 
30 '6 
40 5 
50 ~ 
60 (0 

Total Settled 
Volume(mL) 

] 4,000 
mgIL 

:30 

CJ 

(0 

"*"" ~ "'" ~'Fl'-' It. 11 ... 

00000:1 

-n dl $'epl1/~ S'WI'1"f 
l>DU PCOI'-" L"7i!rr ~ ..,e.r 

..-1~I...~~I~ ":'~OIV 
• \ .' 

\ ,\\ , V,,:", ~ •• ....... 
U~- ....... ........ "I 

Inches of Settled Material .1 
~, 8,000 

12,000 ~ 16,000 I~ 20,000 
mgIL mgIL mgIL !~ mgIL 

~. Solution Solution Solution 

'5"5" 8d /<:Jd /Ea 

10 I~ e.S 3:D 
70 80 

!/tJ.5;s So1~" go 4f!', lIP lilt:> /20 

JP I~b /90 I/!Jc ZOo , 

31 100 1'10 '320 1280 
1'1 qs / '10 300 -9~ 

3' qo 17~ ZBS 310 
Jt qo 170 2.76 .st.'\' 

3~ 9(; I~ Z'SS 35'0 

'7 ss L?5 ;?~ 336 
37 80 J-+e> 215 Z86 
37 1'3 /30 lq5 ~~O 

3~ 70 I~ jf» .7.Jb 
3~ 10 I Zc> 175 Z3° 
33 -~ 11~ @ lID 
3'2.... (00 /t>5 ISO ,l()O 

32- "0 JOe;, !cf!7 (W 

Note: Initial total suspended solids concentration before dilutions or concentratiO~'gIL. 7,~ tffL AJ J" 

A-48 Checked BY __ 5-¥-"=-_ 



" 

000006· ~ AUG 1 S 19!16 
SOP-3 

Gravity Settling Tests 

;:1f tJllfe.: po~ ... ,e. rrCf h~ ,...5""~t) .-.-... -_ ... -... _ ..... -. 
SampleID: [18C5 n 0\ ' 
Date of Test: ~1jb 
Technician: __ 
Alternative #: 3 from SESS 
Task#' . 

/"./", TeMP!! 7/.7 t1t= 
Time 

(Mins) t 1,000 4,000 
f'.. mgIL ~ mgIL 
-S Solution " "r Solution 

Q '0 0 

1 /0 10 
2 5" 10 
3 7 ;2..'1' 
4 7 33 
5 (, <;rr' G'O 
6 /.j. 57 
7 2- b~ 
8 2. [;'8 
9 J.-. .t:; {", 
10 :J- 53 
15 5 5"0 
20 8 .. ~ 
25 ~ y.3 
30 l( t1;2.. 
40 i .. t.W 
50 S 40 
60 <J !to 

Total Settled 
Volume(mL) 

;.0.,... ..r-l.\1'~ +t.~ s~/!. it:( b L0a1~~k 
.fov- oJ. ~4et tis 

Inches of Settled Material 

' 8,000 12,000 16,000 ~ 20,000 
;: mgIL ~ mgIL ;:: mgIL ~ mgIL .. 
'-) Solution ,. Solution ~ Solution ~ Solution 

0 0 0 0 
6> 30 4 ·4 

50 
. 

CoO 70 70 , 

'70 ' (Of) Jjt) I [0 , 

110 IsD I {"O r5b 
i'30 ;J,n6 ;:)J)() ;;..00 

'(00 ':).W J..'30 ' ;)..f/J 
)(0 ' :J.. Q:> -;)...7D ~OO 

f{o~ ,,'3~ '3?x> LfIO 
, IS-I :1RB '4 ;).:J.,.. "-7§'" b 

14"- ;Z~8 407, 540( 
,lAO al2 ZJ...i LfC:,o 
II (] l'f 0 oZ'to 39() 
100 17't ;''5"S- 35'0 
Ij{ l/PO ;2,/0 3::1~ 

if (qq ,7.(:J.. ).90 

Sf) [31 /15 ;2u.~ 

'0 /30 14/ ')fitJ 



I 

) Sample ID: 
Date of Test: 
Technician: 
Alternative #: 
Task#: 

Time 
(Mins) 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

15 

20 

25 

30 

40 

50 

60 

Total Settled 
Volume'(mL) 

3 from SESS 

SOP-3 
Gravity Settling Tests 

............... 

000007 

................ .............. 

Inches of Settled Material 

'( 1,000 4,000 8,000 \. 12,000 ... 16,000 1>0 20,000 
~ mgIL "S mgIL ~ mgIL ~ mgIL ~ mgIL ~ mgIL 
~Solution e;. Solution t;j Solution .... Solution :: Solution 1'1 Solution 

() () (/ ct:> () 0 

0 ~?j . Jo 3() 10 !io 0 

() ~ 10 tlo s~ 60 r'o 
f 5b fPC 70 /20 1<£0 
f v;~ 70 /DO / ~() ;?-.;1.0 

I '10 qt> ; !qO ;2.()V ~'60 

;;.. {OO (4-0 JOO ~~ 3.50 
, 

(']0 l'ff) ,270 3 t)t:> f'/o rf. 

J r&O leo 100 3~e> -;;-to 
j (I/o ).fo 3S'o 'f/.tJD ~?f) 

4- If; It) (J tf()t) 510 1!o 
!p liS" ~Ifo tf10 ~t.5' g,;l~ 

[D roo 2'-/0 tjoS b~{' 770 
11 11 ;z.rr 3("2.- 55(; 7:26 
LL <g~ ,19~ 3~;1.. 5dO &'75 
/ I 1~ r7? J..!5 tf~~ 5g5 

It! 70 ( (p~ ;:.(,{ 3fSO 5'tD 

N 6{ 1ft; :2so 3'Se> /fK 
~tf'/f". ).0 '3'"" tfc /U /t.;. .2. DD 

) Note; Initial total suspended solids concentration before dilutions or concentrati~ 7~ I ~g/L. 
Checked By $---



SOP·3 
Gravity Settling Tests 

) SampleID: IJgcY. 51D/ 
Date of Test: e'itM,'C 1ft 
Technician: tJfV ~rl'\ 
Alternative #: _~3"-,fro£><m ........ SE!"",S,,,-S ___ _ 
Task#: 

Time - Inches of Settled Material 
(Mins) 

.. 1,000 ~ 4,000 8,000 12,000 
~ mgIL '" mgIL <:'l mgIL ~ mgIL 

\t\ Solution rj Solution '::r Solution ~ Solution 

0 0 0 0 0 

1 C? 0 .).0 jO 
2 I [0 ::;0 t{-tJ 
3 , ;J.o ~ !PO 
4 ~ 30 7D qo 
5 J 'fS 10 /CJO 
6 ;;J.. 4-0 /to /1/0 
7 ;).. eO /30 1<fJJ 
8 0--. 7() (~o IttJ 
9 J.. /0 1'0 J-,')..c) 

10 3 -7{) ('to ,;2 So 
15 ~ ~O fiji) ~s-
20 :3 s$'" J ~i> 12-1'" 
25 q SO /10 190 
30 5" j7 100 I~~- 'J.db. 

40 5- i-f~ 9() 15;. 
50 (g 40 10 ft./o 
60 7 '-10 if /30 

Total Settled '!J JJ Irtt. ~ 3; ~j 7;1., 
Volnme (!DL) ~~r1 '1 :3.:2-. 51 '12. 

000008 

.......... .............. ............... 

-16,000 '_ 20,000 
~ mgIL .~ mgIL 
~ Solution =:'Solution 

() 0 

:Zs 3l> 
t;o ~ 

'10 110 
;00 I/O 
/(0 {(V 

I~o I~ 

ISo 17CJ 
f 7D ;2/0 

l10 .;2(;:;0 

~~ 30/-0 

~zo $'00 

3;2 :l. t./3.5 
,;7.10 3tb 
;2t/o 33:2-
;2/:2 ;2tS 

1'1" ;2.S'""<" 

I~O '2t/O 
"15 - f/~ 

9~ J/?-
~lftq'J 

Note: Initial total suspended solids concentration before dilutions or concentratitn _1 _ mg/L. 

5e.e- ,OPtt COr- -rot" /,,,,,;..etA.d,,JSctt·cl~ V'esLJi-SO\.t 
TC l (, tT1 J V7 f LI...U Checked BY\. ~ 

5;rrvCtt--cq):f- . A-51 



- . 

) 

SampleID: 
Date of Test: 
Technician: 
Alternative #: 
Task #: 

Time 
(Mins) 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

15 

20 

25 

30 

40 

50 

60 

Total Settled 
Volume(mL) 

SOP-3 
Gravity Settling Tests 

3 from SESS 

Inches of Settled Material 

~ 1,000 ~ 4,000 ~ 8,000 ~ 12,000 
~ mgIL ,. mgIL mgIL mgIL 
:;t:. Solution ~ Solution itI Solution t: Solution 

V 0 0 0 

0 !~(iP' 0 t.J S 
tJ ~: 

{O -z..t1 

() .1t' ;3& 

() ;';'0 ~o 60 
t) ,;2.t(" (p; ~ 
~ .. 30 &'0 /00 
~ Ifo !()) / 1iJ 

,;2. 50 /p.{j /bo 
).. 5'6 1ft; ':;SO 
d1-_ 145 170 .:2&0 

:J ?o I&"~ i?-75 
~ )d-- 1::;0 .;2{O 

f 5"tJ I).() It> 
6' £/s I/O /70 
§' Lf~ I nO / r:;" 
& 1f.J? qf) '/40 
.~ d-n $"2- ?O r-

~ (10",;10\ of 
, 

~ 16,000 t mgIL 
Solution 

0 

-ft 

JIo 
58 
~{) 

/O~ 

/Jl.t) 
/7& 
,;l./O 
2U'J 

..::23" 
3!'o 
3ft) 

'J..U:-
' 3 ,. .,...... ~ 

..2.r'1'i) 
/tjD 
/to 

Note: Initial total suspended solids concentration before dilutions or concen~fn J ~gIL. 

~ 20,000 

~: mgIL 

C) 

;2...0 

50 

70 
lOt:) 

Ifo 
ISo 
I~o 
-;;;'/0 

;2.yc) 

:2~o 

!:i3S 

'150 
?,.". 

.J7V 

~35 
~ 

.:?4o 
;l..;L.!, 

vSetj ~o-tt{t:W:2.,. ~e=C? ~oPLf fo .... T~ f?tUl~ . 
\1 0 ¥"1' {,U/I~ A-52 ~"~~",, CheckedBy ~ 
~'V 



Sample 10: 
Date of Test: 
Technician: 
Alternative #: 
Task #: 

Time 
(Mins) 

o 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

15 

20 

25 

30 

40 

50 

60 

Total Settled 
Volume (mL) 

SOP-3 
Gravity Settling Tests 

:L4Bc..15TfPS· 

V'''' IJW 
3 from SESS 

1 1,000 
tr mg/L * Solution 

() 

o 

o 
o 
{ 

I . 
I 

"2 

1. 

4,000 
~ mg/L 
~Solution 

o 
() 

to .. 

}O 

Inches of Settled Material 

f' 8,000 
'mg/L 

~Solution 

~ 12,000 
• mg/L 

e; Solution 

o Cl 

CJo 170 
15 

72 130 

~, 

10.2.. 

ooaOl0 

........••..• -_ ........ . 

M 16,000 
• mg/L 
~ Solution 

~o 

{)..O 

I~o 
;<'00 

;llo 

':J JJn 

1"8 
157 

(35 
!.?() 

d 20,000 
.mgIL 

::: Solution 

o 

110 
(~o 

;8 0 

2.0 I 

(DO 



000011 
SOP·3 

Gravity Settling Tests 

Sample ID: .;ll.[-Sc.:z.. Sir! t 
Date of Test: oJ. 8 M A-I.f , liz 
Technician: :p'1 2" 1YlA..J 
Alternative #: _----"3 ....... fr""'om...."S""'ES"""S ___ _ 
Task#: 

, 
Time Inches of Settled Material 

(Mins) '-i 1,000 ~ 4,000 r'I 8,000 60 12,000 4- 16,000 ~20,OOO 
-=t mg/L • mg/L • mg/L • mg/L • mg/L • mg/L 

" Solution ~ Solution t;:; Solution ~ Solution ~Solution , ~Solution 
0 C--) . 0 0 0 0 0 
1 0 to ;;'0 Jo I/o ¢o 
2 C fJ.~ 40.' . 1P 100 III) 
3 I I/o flO 160 /5"0 /t,O 
4 f ·/0 {fO (N}() '7// "., ,;2..;J.O 

5 I ll!L 101 'jqo .;200 ?l..o 
6 f ~ 'fS 1~5 ;2.J$ ..j;lo 
7 .2 ]<1 10 /~; ;2;1.0 ;z.917 

) 

8 ;2 >$ -- ,(1 /.$"t) ;z.. (0 ;27$ 

9 . 
",..:.. )7 1J~ /4-0 ;loa ;L0~ 

10 3 )7 '60 r'$~ jtJo :;25:2-
15 5' 31- 7n lJ..D ifF5' ~.:l.O 

20 & '"(;2- fA ilO 150 ;;1..00 
25 ~ ~O &{' //)~ 14;;. I?> tg 

30 ~ 30 (00 /00 /35 /77 
40 t 3rJ (pO 9D 'd,~ !~:J.. 
50 1, 3/ Sf f~ , 2.0 rS'd-. 
60 ( )( s{ $S itS rf-{ 

Total Settled !? /Olry ~ 5"l\M1) 
7/ Volume(mL) Ib 3i 5"2- 'Co 110 

) Note: Initial total suspended solids concentration before dilutions or concenJ~ I ~ ':gIL. 
H-J.O ~~ :: b 51 q Df S fifE ~oP'f ~'r' ~~ ~ ~-e-Sti/~ 
vseJ ~o ttlt -IV .2. A-5

4
4 ec y_"'$...J<.!-__ 



I 

1. 
} 

) 

SampleID: 
Date of Test: 
Technician: 
Alternative #: 
Task#: 

Time 
(Mins) 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

15 

20 

25 

30 

40 

50 

60 

Totai: e cd 
Volume(mL) 

SOP-3 
Gravity Settling Tests 

.;;l4sof c:,T ~"4 
AIW riA 

3 from SESS 

Inches of Settled Material 

. i 1,000 4,000 I' 8,000 ~ 12,000 
~ mgIL ~ mgIL • mgIL • mgIL 
::f Solution ~Solution ~ Solution ~ Solution 

(J 0 0 0 

0 0 ;;.. ), 
. 

4-I ~ ,-
0.. 

1 3 ~ 10 

{ j /0 It; 
! 5' ~O () 
f 5 ~() ~o 

~ 7 -'0 I/o 
~ 10 5"0 70 
;< rt; t;"O 1;;0 
;.. if ;;'0 tOO 

+ ~ 70 /30 
5- "ffO flo ~~ 
S- On 100 l,\o 
5 30 Cf3 ; 1I3 
i ]U ~;L lifo 
{O )0 75 130 
fo JD 70 /;2.0 

rl "30 ~~ 70 

aOOpt:! . 

*- 16,000 t'C'\ 20,000 
~i mgIL -mgIL 
l'Solution ~ Solution 

0 [) 

10 S 
20 1i> 
40 S6 
70 <6D 
70 )0 

iOO I (0 

I" 0 ~~l> 

rDO / ;1..(') 

110 I~o 

r~ i:W 
I S""b 1'60 

~.>() ';''1 {) 
300 tf/O 
~5S 34-5 
:los ~ 
/gS ~'I-~ 
{70 ~Ol.o 

q~ 1(0 

Note: Initial total ~uspended solids concentration before dilutions or concentratlnl::z.
07.!fgIL. til. 

. I I. .• J .A-." <; fj e- S()~'f f;v-- ~upe~ "4~""" V"! ~ +;. 
U S(O\ IOOtrlot -orr.,:, Checked By ~ 

A-55 --"~---



SOP-3 000013 
n .. 1]) 
Ui ,'I 

AUG 1 9 1996JII 
/' 

:iC5t5lTrJl:5 V· ... ~ ... ~-... --~ .. -------

Gravity ~ettling Tests . 

I ~:P~~~~t: N~:lUf~m1. '1.>VNJtflle 
Technician: _--t:.MI.t.:...... _____ _ 
Alternative #: 3 from SESS 
Task #: 

Time Inches of Settled Material 
(Mlns) 

~ 1,000 00 4,000 l" 8,000 \t> 12,000 M 16,000 t4. 20,000 
mgIL • mgIL .mgIL • mgIL • mgIL ~mgIL f:? Solution ~Solution ::: Solution e Solution !; Solution l:S'tlolution 

0 0 () 0 0 0 0 

1 0 [) iJ { 0 '0 ;20 
2 0 I~ ;.&'0 20 ;30 10 ~D 

I 
3 0 3tff'J ,?t? 10 J.o 30 
4 0 Ihf (0 .;.0 t/o 30 Ii) 
5 I 3<J 10 ().S I/o 30 ';-0 
6 j Iv ;.( . k ~O ~O 

I 7 I /( lib $£} 70 (PO 

I 
8 I ,2{) I« '70 70 ct::O 
9 r )..0 orO ~o ~o \00 
10 I ~~ (p() 'fD lOb /Lfe> 
15 I a« qo ;;"06 !\po .;;2;1. b 

20 ? .~ 'PO /r;b l-r30. 330 

I 
i 

25 3 ;L~ 75 /30 ( 'IS- ;2.<[0 

30 3 2<f 7D I).. ;l. J7S ;;2. SD 
, , 40 ) .,i., 

~o flo It;s ;;lID 
50 L/ ;2.)' ~tJ 100 e;¢! ;40 , 'to 

, 60 4 ).( SS- 10 130 1 gD 

I Total Settl~ ( ~6 Jo 4S !to '60 '1~ 

Volume(mL) @ EJ¢tfU~ ~ A~ .A:2 h A 
'P. 



) Sample ID: 
, Date of Test: 

Technician: 

SOP-3 
Gravity Settling Tests 

000014 

~ AUG 19 1996 /: 

Alternative #: 3 from SESS 

~ l~ 
[5<:.?L50"\T1.:.i U ..... ----.... --... -.~~.-

Task#: 

Time 
(Mins) 

o 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

15 

20 

25 

30 

40 

50 

60 

Ii!, 1,000 
• mgIL 

.5a Solution 

C> 

/; 

i ... 

o 
( 

I 
J 

7 
10 
/0 

Total Settled :3' f4f hDvrS 

1 4,000 
-! mgIL 
~Solution 

[ 

fo 
30 

1{) 

70 
(00 

50 

Inches of Settled Material 

~ 8,000 't 12,000 
tTl mgIL ~ mgIL 
~SOIUtion .!l Solution 

o o 

/0 

If) 

100 
Ir:;o 1<[0 
/10 PIO 

:1/0 3r() 
(too 

/30 
120 

liD 
lOb l10 

,(16,000 
~ mgIL 
~Solution 

/0 

Lfo 

:t 20,000 
... mgIL 
~Solution 

o 

ICJO 
Jtft; 

;<0 /(,() 
/7D ,,00 

Volume (mL) I h 3 '1 fo 4- '1'0 II 5' 14- 2-
) q~0'7 

Note: Initial total suspended solids concentration before dilutions or concentration ~ mgIL. 

Se,e Sof l/- .fov- <;vyel'-w:t+et*f- T~ v-t,'='''/+$ ~ 
A-57 CheckedBy __ ~ ...... ~ __ 



) 

SOP.- 4 
TOTAL SUSPENDED SOLIDS 

DATA FORM 

A-58 



t 
\11 
~ 

Date of Test [0 Ifff7f1? 

Alternative # 3 from SESS 

Task # 

Sample Volume (mL) 

Filter Paper (plg'h) 

Dry Sample + Filter 

Paper (Ing) (~) 

........ " .................... _._-_._----
• 

SOP-4 
Total Suspended Solids 

Data Form 

5uPFfl.. N Ir-rh-~ /(I;Sv L TS t=-Ropll 

~ 

/3 Be., L/- 5-r ¢.1... . : Pk6-E I crf ;L 

..".-

-..,;;- :2...0b'" ~O2.. 

~ 

;1.F; 14(.r~ I Fo1kr 

/. 'fer 
~ 

.:z"f7 
.fr_"''*I(.~tJJi. ';""';"'f 8i<~4.,Jt. -It- l' 1(, I!.~"'''k 

(dry sample + filter paper) - (jilter paper) x 1,000 ~~ 
SS = X (000 0..-

mglL sample volume (mL) cr 

if .. k.~d ~~-h'~ 

Computed by .... _~, ~ 

De Cq n.JtJ +0 /" {""..., -I-o'(J of Se J l ~.,+ I q tf 'r 
• • • I 
I • • • • • • I 
I 

Q 
o 
o 
o 

• • • • 
• I ('-. 
I ,c="":,:"'=--..........-;;1 
t '- ... ==:::;.I 

J-4 



----........... . 

• 

'-

SOP-4 
Total Suspended Solids 

Data Form 
------------------------

Date of Test /6MkYCf(, 5up-tK"t'4+er rAt- Y-e.-~1J1+s fr" ~ /3BtL/ 9'!L 
Alternative # 3 from SESS ( __ I ) 
Task # <l.q Cott·/llWeq. ~1.'\ pW-V lOll S. ~~ Pft6-1i;t of- 2-

rr;'1 "'!II.- Anal~K . Analyst 

Sample ID 1l~~l~~ .. q,,::lP~ ~ ii;;" 

Sample Volume (roL) I 8 10 I "..--I 7:LD I fJ.,,} 

Filter Paper {lIlID(,..> I 2 .. 08 I ~ :z..O'J I ~ 
:u=,"Ikr$ 

PI' Dry Sample + Filter ~ a... {O ~ 

~ ~ ( ~ ~ . 

o ~o[vk (dry sample + filter paper) - (filter paper) x 1,000 X 1000 "'~4)-
SSmglL = sample volume (mL) 

Remarks ,ee. eA,* I of-:L CO\4.\NKH 

Computed bylJW ..... ~ .......:- Checked by ~ 0'3:n.,..vQb 
I 

Dec&l"t+ +0 ~ /" f\"o~ Iof of 5etAaw£1.t {ttdffir o 
o 
o 
o 
... ;. 



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

l' 
Q'I .... 

,~--

SOP-4 
Total Suspended Solids 

Data Form 

Date of Test /t> M,t'(9h 5ufi;I!.NA-TA-NT R13uL-TS Fl.-oM 
Altemati;i #. 3 from SESS zf. -s;-/ '3 SG~ 5l- R~ f"1/.v 
Task#fIt: ~li(J4. ~-.z~1~1Lf' -- I!?'",;,(! 7?~/L--II ~~ 3<;,4 L. 

{l .... .I'.rf~:)"'4..~. r,.'" ( 1~;Iyst ~ .. "IJ.I Analyst 7'1 " f ~:;jyst "'fir Analyst , 19f~ I"TV ""W= . T I , . 

I 

I 

/:1.1. Ce. ~ 

rr 3 ~ I.- ""JI. ~Analyst 
SampleID 13Bt,~73 f/ "'S:"" 

(281! S'TS9J ~ -.; 136tJiTS¢ ~ 
.,. 
~~B ~ I$&~-;-~ 'f~ 

Sample Volume (mL) '130 -.a:;- qDO ~ t.:zo tM 100 ~ 7HO lJ;;;-

Filter Pape~"" t:: t/*-.. c:;;;; :2.,10 ~ 
.t .e>"f JJ~ ,. 'er ~/U -ts.-. ~ 

Dry Sample + Filter ~"'·lt-e.r~ 
~ 

3Filiet-S '3Fil-!erl ,,<itt-
~ 

[.3p,T-IQS ....... 
~l"" ::2., :1-'3 ~.:23 ~ ;J..,2"3 ~ :2..,' Paper g 

A A A 

I~ J:: ..... J.f1<:~O we. .frD~ ',-J! ~ ~ ..f,..":20 J! ~a/,,~ . -ho-- I ~"l~s = ( ry sample + filter paper) - (filter paper) x 1,000 
)(I"ODV~ mglL sample volume (mL) 

Remarks Y€S - f/>I l (j 2.,. &fill,} 13 A-U ~,~ .4l-3~ (1I"'v$I...-9-/,1 hv-l- +-4)1 J/~) 

Computed by tl~ "'J\,.. .... Checked by '$: (/3. .Th"'~ '" 

D t,cD. ~-l<d +0 ,..J /" {ro..... fof trf ~eJ,.~lAo.J- /t:f(jP-r-
Q 
Q 
~ 
Q 

W 



-- ":' .. ; . .:,~~-e .... , t. Z .kZ 
-------------.••.... - ....... --~.-.. -.. -" .. -.-- .. 1';;\, ... , ft "\l.Jf n,-, ....... - . 

~ 
I 

CI\ 
N 

Date ofTest (3)11ft-y q t, 
Alternative # 3 from SESS 

Task # 

SOP-4 
Total Suspended Solids 

Data Form 

SutE£~7~vT ~c>uLTS 

Analyst I (,1.4-",{tI Analyst 

SampleID 1/1Bt31'5¢1 r ..... 18lJtJII,t C-I ~1/58~?13'~ 

SampleVolume(roL) 1 Q3 0 1 ~ 100_1 ~ i2QO 
Filter Paper (mM{~) 1.2. o:Q. 1 ~ /. '\{o 1 4r1 I· '1 h 

Dry Sample + Filter I~ ~·'-k";!k---llftH.-e.r I -,;s- I F; t nv-
P I~rd.( n.' ...... .1 I~ ,,' ,. Q,- :, 0" . 
~_~I ~~IOR~~ I~ ~~ 

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

"IKso/vl( Tr~s1/f~I/'''R -fi"", 'tl..[l Sclvt-e.. f'~o~ ~r- so/uk .f,..,... (dry sample + filter paper) - (filter paper) x 1,000 ~ , 
SS = X /I10u -/. 

mglL sample volume (mL) ~ 

V,. ~\ V9 Checked by j;t;. r;f3J'v;tl9& 

DtCAI.\4-lc/ h> rv [" ~to"" 5('~ "~"A.u,,+- 14~r. 

WAs k,' 

Q 
Q 
Q 
Q 

.A.. 



M ..... ·~ ........... ~ ••••• '_ •••••••••• _ .... ~, ... __ .... ~ •••• , ...... . ",. ..,.. , ........... -..... Fl. 

SOP-4 
Total Suspended Solids 

Data Form .. _---------------_ .. _--
Date of Test 23Mtr'l/j'" SUPEe,vh-TPrNf Rf:$\lLTS PtoJl\;2.4 S(.3 ST¢..1-
Alternative # 3 from SESS Ph"6-l: 3. of ::z-. 
Task # 

71. Co 
SampleID 

SampleVolume(roL) Cf,"-S' ~ CfO~ ....,.. ':j72.. ~ '838 ~ 7110 J/JI/ 

FilterPape~) :2...ofo ...... ~.O, "'-2...06 ""lIO:a.OlO ~ I,qg ~ 
)0 Dry Sample + Filter i:l-~l-krl -:&; Q..~·I-Iu-S ~ :l-.f..-l-fU'S -,;;- ;)..fdvs "'" l.[.,"ffer -.;-

~ Pape~"§o ~.17 12--" b IP.· IIi l.f· 1.2. ?-:Pif 
~o.:!, ll<$o/vrc. -ft.:" "K~"h'k -frO... 8K StJ/vk,. fy-' .. "", JJ.1<Solt>1e .fTt,../ft.t..$olvol-e 

ss _ (dry sample + filter paper) - (filter paper) x 1,000 
IL - /< 100" 1lti!I(... ..~ 

mg sample volume (mL) . ~ 7~ 

Remarks PDf€. '. Dtcg!A± fr:1~ 4. I 41.01 l}K. tv-t$ d-f.k ... 1 bo"... af Se..y{,'V,d j 

cAt.c.et.td- fn,lM 'K Y \.Jq s .4--Qu' Ike (".,.,~ ~.,1tf.r ... ») ol-u411!/- fy.... I;L t< !.fa S q+- I hr 'YO"";,,, 
Computed by ~ Checked by _-...::cc;:-'--~¢"-'3""J1;=..:.:.A.J:....!"l""b"-----------

S<-a-tt'~. _A.,L,.."'.J..H.fv.,WI ,(, lot W"t\$ Lk-r 51)",,;"1 , . 
De,cc..",~ .fc, /'J f (I ~ro"", '~r'\w't.\r lo..;;-e-r Q 

f.!l 
~ 
Q 

~i 



:r 
CI'I 

"" 

~_, ... , ." •••• ~.~ •• , •• -.' •• "._ ......... ___ ......... _.. ----,-...... --.. ..... '."_ ........ _ .. OOU .... __ .... ___ ' ____________ .,I=::=::~::::_-'---.. --------__ _ 

'~ 

SOP-4 
Total Suspended Solids 

Data Form 

r "Ir;:J® til' «, ... " II, : Jl .... "1R 
'i. 

AUG 21 1995 $' 
UL'JrsOtso 0 CJr!:: 
--------.-------------.~ 

DateofTest ::Ut1Ir'f Ij'tc, CopT. - Svfetl-flJlt-T/tAlI ~F:S"l.TS -fro,", 
Alternative # 3 from SESS J.-tf U.3 STrt.!.: PIr6-f7:L of. ~ 
Task # 

~~lILTS [--s.{,J t.f 1 • zt I Analy;"f 

SampleID -~8c.3"B(6d ~ 
Sample Volume (mL) -Z;;t.5 I fftJ 

Filter PaPil~ I:L, 00 -,;;;; 

Dry Sample + Filter I filtw-... ,.......--
PaperW" ;2.. • 0 3 .. 

, (!5(P{A 

13M·AI~ 1) 

106 ",L-

I. 'IS 
Hi lkr

I.'f'if 

-Analyst 

'"'tI;;"' 

-.-
~ 

~ 

Analyst 

I 
-f".".. ;l-oK $olvle... (dry sample + filter paper) - (filter paper) x 1,000 

SS = 
mglL sample volume (mL) 

Remarks DlWhl...J- ±rDW. JP K G,Jo.S ~r- ;l-br ;>.0,..;", xitll·Io\~. 

Computed by 'SO Checked by -!$>O q3-:TurJ rql7Q 

l)e c.~IA-kd to IV ('f -ho"",,, ~I'w.tlftf {a.r 

Analyst 

X/DO l'7'~ 

Analyst 

Q 
~ 
~ 
~ 

~ 



,. 
1 

0> 
\II 

'- '~ 

SOP-4 
Total Suspended Solids 

Data Form ---------------.... _--.-

Date of Test .:;.. 'if tI¥I!' 1'1 tt ~ '5I)f~{lJf't-TIrN) Ie ES tiL. T.S Tn"'1 ;IlJ- BCLST¢ 1. 
Alternative # 3 from SESS Pft1rE ! of 2-
Task # 

RBvLTS C",,.I,..) JOg>. f 
' .--
Analyst ~.;tS .. A. '~yst .:z.J./.O.O l"'An~st ;fiill I'" Analyst 51>;2- ~yst 

SampleID ~1I/3Gi~~ 
--e;;o- 1u18l.115~ 12..""'-1lcI6t.f "TO;" I;. --- h.'D'~~l I, .• ;-- bLt _it, ~ 

fa ~~ 

Sample Volume (roL) q;.O N'tJ gg~ N~ ~15 tItI ~50 rJl/ g'pt5 JIIY 
~ 

;z..l¢ ......- ;2.(,-& -.;;- :2... r¢ """t;;- ~.l) Filter Paper Cmg)" -.s- 2..0 "J ~-

Dry Sample + Filter .2. ·Hlk.r-S 
~ 

~;~~s -,;s- ~;I-1u$ I?--of i1;k. ~ ;t~r'l*f .. ,.,IM1'\" :z.?.¢ ~.;Lf~ 1~·31 
~ ;2. .3C. -r;:;; 2'~ ~ 

Paper(Ulg) I AI. .:.. ..t. A 

frcl~ 1 K ~()ML fr010l IfK ~D' v-l!. -rr;~ 8 K ~Dl~ -n-- 1"-K. 't:/Ilk .;;..., I" ~ I ss = (dry sample + filter paper) - (filter paper) x 1,000 ' 111 ~D 11k 
"'gIL sample volume (mL) X/liDO ~ ~ 

Remarkspec9.~+- '+'CI!~ Ill-GIllie! !!!l. ~llllw[\O>~ I ~r;: ~o(..it"/'·b~. 1 [~ .f:.Jlla"'!'~ lh,.. ,;to ... ( ... ~«-H-I;~ 
l~ K.f,.t!OV'·t.t )h ... Iil>""t'" ) ", .. 01 lyK .fnnaw,. ... ~ ~l\ ... ~'eJJ-'(l1a ' 

Computed y ~ f '" W Checked by ~ £13 j'vAl ','I .b 

----_ .. -

Ve-co.",.u,o{ -ro tV /1' +Cow. ~lfw.t>\-I- fq~r Q 
Q 
~ 
<::.1 

... 1 



:I> 
I 

'" 0\ 

SOP-4 
AUG 211995 

Total Suspended Solids 
Data Form ------------.. _---._----

Date of Test ..2.g fIIllr':j. lj9l'2 ~ '" f~.NA-Tk...vj- f\Bv&r.5 fro"",, fJ-l1 BeL 1>T¢ L 
Alternative # 3 fromSESS ('0,,11". p /t-frtr :2... of- Z 
Task # 

RE'6tJI.-TS Cr4~tC 3J4;~ 
v' Ji. A~st Analyst Analyst Analyst Analyst 

SampleID ~~IJ ~ -0--- Bllrio1K G I 

~ 

Sample Volume (roL) 7'15 ' NtI 100 ti;J 
~~~"3'1~ FIlter aper pig ;;2.,/0 ~ ~.¢/ ~ 

Dry Sample + Filter 
.2. ofl J.j.ers l.filk-r-
2..3S"' - 2,' I p ... W1lltr'" .~ ,.;-aper ~ IA' 

-fro .... ;.I) t. $cl~ . 
. 88 _ (dry sample + filter paper) - (filter paper) x 1,000 "% 

mglL - sample volume (mL) X 1000 ea-

.Remarks 1) .. Clh.nd. £Yftl&> 
r 

~ I:: ~ll~",I''''~ ).hI'" JJo ..... i... ~~ -trl,'~ 

Computed by -;;.:- f IJvJ Checked by oq;::(l1JVNQt. 

--- -

Pe.~~.J<J .,v I If {"''''' -+Of o.f ~-!JftW..rt /tt~r 

"--'"":.~ 

.0 
o 
o 
o 

CO 



!I" 
I 

0'\ 
-..I 

SOP-4 
Total Suspended Solids 

Data Form - -- -

......... 

-------------
Date of Test ,;,l-OJ Nt..+j l~~'" 5" Llf7fi1!. AJ Jr-T Ie"" ~Ei~v~TS Ffti.t ~'1 8{,~¢.1. 
Alternative # 3 from SESS PkfrG I Df:L. 
Task # 

RBVL-TS ()t\~/LJ . <t~.S A'lralyst 143.2 1A:al'yst Dl4-S. Cf ~yst ;z.>3.:L Alffiyst 315'.2.. ---Analyst 

b/~'ff'" 1/JI8CFf!fl 
I 

)tPUAif/f SampleID --,;::.- ~ 11II8C)./111 ~ ~ 1-"64",* i)\ 

Sample Volume (mL) if;..( rJzJ 908 MJ '884- NP ~(9er """ -(r '1~".t: ~. 

Filter Paper (lng)~) ,2...0& -;:;:- ';;.()5 till ;)....08 i5r .;z..DCf -.... ~.o q ~ 

~ 

Dry Sample + Filter ,l.Flk~ ;)of,l kr1 ,)..f, 11trS :1. fi}ferl ;l.-Filk-rl 

Paper!.J;Rg'J (~) .:z. . .1 't -;;;;- ;2.., 1~ -- :2..'30 ~ 2.:31 ...,.- il, :;~ ~ ... ~ ;to.. ;r. ~ 

-R ,'" / K ,.(vlio" .. ,... 'f/(1D'..p;,,, .jl.J..·SI(f~· 1d""Z.~~ .. J.,iA ~ C/;/c fo/rAt;. ... 
ro;.o.. (dry sample + filter paper) - (filter paper) x 1,000 1" 

SS = X/o ".~ 
mglL sample volume (mL) 00 }-

Remarks ftl/ Je ,goll+~ e. 1 ~r ~l1flol'~~ ~~f.l-li~~ ~?r 2 
. 

Computed by --p;;;== tAlW Checked by~ () SJl,,4J "" 

- ~- -_. 

Duo.~tu1 ~ II r 
f'J ( -rrO "'" +0 P 0 f ,of. of i tftoLI!t +- /4 ';}£Y"- Q 

Q 
C 
Q 

'=' 



iI", 
I 
0\ 
Q) 

-~ 

SOP-4 
Total Suspended Solids 

Data Form ------------------------
Date of Test ;).. "I JA It-'J. I Cf er /P S "fe-a- hq+A.,-t- ~ e~" I~ .fro"", ~t.J B(2. r;T p 1. 
Alternative # 3 from SESS r~~ ~ t>/- .2-
Task # 

1<~!>U~T'S ~~ 301."- ~alyst . rJ!A-' Analyst Analyst Analyst Analyst 

SampleID 1Jf8tJ.1f Ifl -....., rGtCl.r\ 1<" F z;;;: . 
Sample Volume (mL) 77Z 1M 100 . ~, 

Filter Paper ~C,.· :;2,..0 Cf .,;;:- /."17 :P'-
Dry Sample + Filter :Lf\IKrS wi 

tf,II"U" 

Paper (plg) (~) ::7.33 l,q7 I;.. .,.. 

~"aDl<~;:1IIt\ = (dry sample + filter paper) - (filter paper) x 1,000 X /000 y.~ 
mglL sample volume (mL) ~ 

Remarks , 

Computed by ~ J A/W Checked by c;- ~:rv", 1~:1k 

o e. C-A"\-JJ -J" A/ /1' ~o"'-k>f tJ~ )fJ.,.f"tIIf+ Itt ~ 
Q 
Q 
Q 
Q 

"" o 



iJ>I 
I 

0'\ 
\0 

o....,-"'~-.-r,.~"'~ i • i.<Z:S= z: _5:;:Z ••••• ---- ........ -~_ .~. __ .......... ~._~~ • .....;.: .. ~-: • • __ ._i. ,:::,L .:" , $ •• _ ..... ~. _ .... ~ 

~-

SOP-4 
Total Suspended Solids 

Data Form ---------
Date of Test 30 MA-\( 1~5 (p 5" 1I fF.e {If A-Tit- ",,- Je. r?~IIL TS froM ;J-l/- J!c1t5r¢{ 
Alternative # J from SESS flrfrt;; I o~ :2....-
Task # , 

'Rl3"~\J1-T-S (~S-A-) 15"I.Lf ,~alyst 111-</ Il'Xnalyst /,27."t %:alyst 107.1 Affaiyst l/P~.s ~alyst 

SamplelD ~8C~~ ~ ~SoI~ 
~ 

.~ ~-.,;;;- "+8orTS64 .". ~&~ ~,.. z-
Sample Volume (mL) Q).5' NW qOt:) 'JIW ~00 M }53'f ~ 781 10. 

Filter Paper ~~) ;2. .00{ < ~.o3 ~ ;;'.07 fiPI .,l.05 ;vvI :2.0~ --
Dry Sample + Filter ;). .f1·H·-e.,.~ / ~.f,·tkr$ 

~ 
;a...f.: \+er~ 

rvJ 
~tff.f-~ 2::~~~~ "'Ii;.rr, .;z.~'J 7f=> . ~ . ;;J..L+ .:z. .r<t ~.Iol !hi 

Paper ~) c.:r) 
Jto, 1-1' I..f. A\ ". ;.;t • ;!-{ W' 

%0 'lI{SoM< -tro ... &fKfc.V~ -f'O .... llILs«vll. fro'" 1"-llfclWl., ~M I'K~/~ ,.., ss _ (dry sample + filter paper) - (filter paper) x 1,000 
mglL -. sample volume (mL) "(COb ...... ~J.-

Remarks 

Computed by I:s . .r tllY.. Checked by ,~:-:;:,.fl ~ u:;-- dOJV/Vlq~ 

p~",w +0 IV I h +ro'"'- fap trf 5eJ.,.~~y- /4. ~ Q 
o 
o 
e:~ 
~ ,... 



> 
I 

,-..I 
o 

~ -' 

SOP-4 
Total Suspended Solids 

Data Form 

Date of Test 30 J'1/r'f I ~q It:, SvPr:iR./VA-T!rNJ RJ;:"~VLr> -fi-b""\ ').tf~c",~(l1 
Alternative # 3 frQlll SESS f Irfrfi" ;;:L &:f 2-
Task # 

p.;!..1- I ..(;;'alyst '-~- AYaIyst Analyst Analyst Analyst 

SampleID : !.zLJ3C.lL~ ~/, ~ tliutl.'Gl ~ 
Sample Volume (mL) 735" wi 100 . 'S;;: 

Filter Paper ~es.) ~.O'8 v~ :2..01- ~ 

Dry Sample + Filter :1.f:(-k.r S 
IJv/ 

,.fil+t.~ 

.jvJ 
Paper (m:gJ c,..) 

!l.. (1 ;7...01-

II:- r,...h(1t, 
.-fl . ~ klH.. . 

r'OlM.2 ~o . (dry sample + filter paper) - (filter paper) x 1,000 1M.~;: 
SS = X (VOO 1} 

mglL sample volume (mL) 

Remarks 

Computed by ~ nJvJ Checked by ~ :<O)'JN 1'19. 0 

Oe.La.\I\W 
/I r 

~ /V 1 1)-0 "'" toyJ 6f ~-ej;~IA.t- {a.:;.er 

! 

Q 
Q 
~ 
e~ 
i-
i", 



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

;J> 
I 

-..J .... 

'.' ., ........ ~ , 
-J 

1""' ...... - .......... , 

~)II( rtJl" 1\\{llr'/ q~ 
SOP-4 ~ . AUG 211995 

Total Suspended Solids 
. DataForm LII __ ... U L::II ) 

n6 JUtJl~9.& --------------Date of Test 

Alternative # 3 from SESS 

Task # 

.~E'IJL:rf ~L- r Ctl·q CaIyst ;J.011 ...fn~yst ;lJ7. , I~alyst 11(,')" ~alyst 11./ f· / ~lYst 

SampleID 1""(~"A1" ~A. t5I:.: "" If. ~~ ~ ,T9IJl, V' ~~~ ~ "t~~r1(J) '0.- .r~ u. 

Sample Volume (mL) 927 ""t:>- ttl5 NJJ ~75 tN' ysg l7- <J1O ~ 
Filter Paper lJ:Rg)($-) ?l)7 tM ~.~ N...J 2.oft tit' ;',01 NJJ :2. ./0 ~ 

Dry Sample + Filter .;t..fil~r~ 
NW 

2.-Ftlkt<f"1 
IJ# 

~~;It'r~ 

!III 
'L h"1\:"~'" 

;vW 
~J.;)kr-$ 

";'V 
Paper !Jag)(~) 

:z.~~ ~,:2..7 :<.21 ~.2'> ;z.~~ 

'" .r.. I~ I .. ~ Jt.. 

-5\0""lK I-ri-e.. ~..... q. l'.!cIVK- .f,t:. 0" ~ !.o1v4t.. .ftooo\. ,1~ASoIVle. I lWl 
$0 ss _ (iJry sample + filter paper) - (filter paper) x 1,000 -he'" 1ft K. So 

mglL - sample volume (mL) X 11100 ~ 

Remarks 

Computed by {):. - .f::. pJ(}j Checked by 1::::.. aoJued. !~j ~ 

. ~ 

c ..... te.t ~ ( ~" i1 1'1 c atler ""'~1A7' o 
o 
o 
o 

"""" w 



:r' 
-.j 
tIJ. 

Date of Test " I' t, AAAl11.6 • I 0 IZf'! in r, HI. 

Alternative # 3 frQm SESS 
Task # 

~~\J}.:rS (~~) 171·' I Nalyst 

Sample ID (I.- ~n:~ I~ 
Sample Volume (mL) 7ft,o ~ 

Filter Paper (plg) CsJ ;LO't -:;:;-

Dry Sample + Filter 2!il-ter S 

~.;>..~ -
Paper (Jng) C» ~ 

I~ 

SOP-4 
Total Suspended Solids 

DataFonn 

06. Jofl 1'i1ft> 

tJ/A- Analyst 

SIM~ H .",.-

/OOJ. -,.;;-

?-O2- -s=::-
r~!\.ter JlW ?-P:L 

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

Analyst Analyst 

~ ~t.~1"~ ss = (dry sample + filter paper) - (filter paper) x 1,000 )('11(/0 ~ 
mglL sample volume (mL) ,.. 

Remarks . 

Computed by~ k N!J Checked by ::::oc= 9-0J'VN (<jqb 

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

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

Analyst 

I 

Q 
Q 
o 
Q 
t-
14 



:r .... 
w 

SOP-4 
Total Suspended Solids 

Data Form ----

~" 

AUG 211995 
II 

Date of Test la JI/A/ /-¥lc, 

Alternative # 3 wm SESS 
Task # 

12 p,du ("''-k) /lH.3 ~alyst 177.55 "lnalyst ')/.7 ~alyst /2".1'1 . "l"'Analyst J ~':;, t\- ~lyst 

SampleID 13Cf111~1 ,;::- 13Crtr!Q;t Y" 13Cfm,~ 0- 3cflr~~ "V" l3<:.pm¢S' ""-
Sample Volume (mL) q;..O NN ~()O NtJ <£35 tJW 7<l~ JJJ -I /-b NvJ 

Filter Paper ~f!j) ~.l( PW .1.\1- MJ ~/:l ,'W ;2..1l JJW ~_IA j.UI • 
Dry Sample + Filter a...2..4 ~.·/+f. .. S l-'H I kr!> ~"?1 :z..f.ll-k.ri 

Paper (m:g) ( ~ ;>.f~k"S V; ,...~.,,-g --t: 2.. .. ;l.~ -;;t. ~. 

2. :z.l 
'" 

, , 
.A ... ... ..... 

-f.,.~ ... \ t:: S.Ivl-e ~~~!Sol..t( .f""~ "KS'!.+t -fro .... t)~Sc>/..H' .fi-o,.. 'Itt 5DIJf~ 
S (dry sa pie + filter paper) - (filter paper) x 1,000 

S = X I DOC> ""0 
mglL sample volume (mL) ~ 

Remarks 

Computed by ~ Checked by -s:;;;; Iq]u Llq'l b 

o 
o 
~ 
Q ..... 
t..l 



lI" 
1 
-.l 
01>0 

.... ,:.:-:---,-.r;-~~r-

'-

SOP-4 
Total Suspended Solids 

Data Form ____ _ 
.--------.... 1-

Date of Test iQ ,,/1/101 19"1[, 
Alternative # 3 from SESS 

Task # 

~~k~ (.-.,,/ L..} I f~'l;,5 l~alYst 
SampleID BCf!i~tNn~ 

Sample Volume (mL) ~~o I rwJ 
Filter Paper (Jl!g) All #'I 

flit' 
......

Analyst -9Uttl}<. j.. I -...;; 

wQjJ ~ 
,;?o~ pJ 

Dry Sample + Filter 

Paper (J:Rg) 

~~I-k"J 
::;. .-;'0 

I f.'/+iy 

~-I2..,O:2-1 ~ 
01\ 

Analyst 

.fft!-~K~1~ _ (dry sample, + filter paper) - (filter paper) x 1,000 

mglL - sample volume (mL) 

Analyst Analyst 

X (000 II-I~t}. 

Rem~~ ________________________________________________________________________ _ 

Computed by 1;;; Checked by -~ t '1 ::;VL J qq b 

o 
o 
o 
o 
""'" CJ 



--MfUJUUiJUJ!'$!P. ~~~'oI;;i':~::.l.,;:;"~;,, ;i;.'(.::.r-.... :; ", .,l'~.! .. ~, ... ; .... .r:/ ·if.i-!-·;'~ •• ~~ ~'" ; .;':. r:~';. ~ , 

if" 
... r 
U'I 

, 1l?fiU17nn'r1?® ~-

~ 

SOP-4 AUG 21 1995 ~ 
Total Suspended Solids 

Data Form _. __ •••• -........ U !'ir IJ 

Date of Test 1<i,..}VI\l \'19lo /J 

\\ \J \5V* c,\e.t\rt'>t-Alternative # 3 frQIIl SESS 
Task # 

-a, , 

~I'S\l\.H (~l-I 30.4. ~alYst 1/).( I#Analyst ~o(,. 3 talyst I 0'. cI 
,.", 

Analyst ,vIA- Analyst 
/ 

CW)'l~(Jr CrCl"1~6]. CPCPf(l_3 C!'trrr$(1l Cl'CPrT~ SamplelD -=- tfii; """ "'" ~ 

Sample Volume (mL) (;;-50 #IJ 5"tfo tfvI (p30 NW tb t.J.() 
- I NvV ~ III 

Filter Paper (pi'g) {J1li ~ ;;..65'" ~ :2.cJ:L ~,¢1 - ;l..c,P2... ~ e>... !A 

Dry Sample + Filter 1~·I-k.r 

'~ 
I fi/1e'r- /fi/-/4- Ifll-k,.... 

Paper (pi'g) ;2.01 1J\'I 
(J.J1 f'J'tJ ) .f~ N'tJ ).() ~ 

}J~ VOID . I ~ ) 

b'~ '* U"If- I~ ~ fl'~ ~ .l-fJ ~ ?~« ~ AIA.I -, rJ d- II Add -~ .... \iio- '1 ss _ (dry sample + filter paper) - (filter paper) x 1,000 ':j' G{/lftr. ¢. ~ Iot/f< 
J (~o\.. mglL - sample volume (mL) Ylooo Am;: ~ x.tJlu!1I4 

""'t A-n - -to:r:.f.,~ 0 ~ 
... h, ~ j""~"~ ~'f!e""~ _ :.::fe:::r. 4i\JOJ iH 

.. II-...ut: 
Lt~§I.. 

110+-

Remarks TSS y-e.~vl4-5 -h-!2!b, ::rt..y Te~ r-~v Its w AA Li~'!.- a.JJ2d .,t:, ;+.~'V. s.,...~/~ ~ 
5'~~ 1I't~ fl\ OZ:WlI,,(,. -

i'ltvS ",,!I, 
Butwl'IA. 

Computed by '&:.r-7VJ./ Checked by t»: - 19 Q1;L {CjCfb 

L.. --- o 
o 
c:.; 
o 
I
"'.1 



:I" 
I 

Oi 

"---

SOP-4 
Total Suspended Solids 

Data Form ------------------------
Date of Test I~ JVrJ jqqf(J 
Alternative # 3 frQIll SESS 
Task # 

ReSIJ/is (f·~L ") 71.1 ~alyst ~f/'( Analyst Analyst Analyst Analyst 

SamplelD / Cm>,1r,6~ IN I ;q,1~1I /C-71 
.. 

~ 

Sample Volume (mL) fAo WtJ 100 . 
t7'-

Filter Paper (rng) ;2'r?r/> I. . ')...(j f 17-> 

Dry Sample + Filter !filt«..., 1~1l« 

Paper!IDg) J,..OS #'II 2.0 , JI'-' 

It"", ..r,t-.,f Lr ~ I-M;;;. J- . 
a.:;teJ: r.r [t-jet- ftl'~~ --rp''''J 88 = (dry sample + filter paper) - (filter paper) x 1,000 IOOV~ 

(jJ .11 mglL sample volume (mL) )I..fl-

. . 
Remarks 

Computed by j)\: r M1I Checked by r:;;;:;: IgJ1;LI:I'1b 

I 

o 
o 
o 
o ,.... 
Co 



PAINT FILTER TEST 
DATA FORM 

A-77 



Date of Test 4-;2J. ... f~ 
Alternative # 3 from SESS 

Task # 

Analyst 

SampleID :1-~'/..Ef..tf ,IW 
j),o Sample Weight (g) IUg,1t, .. I 
~ 

(l) TlDle Drained (minutes) 1,...,'.1, 
Released liquid volume (mL) g '\I 

Analyst 

t! lJrJ 
(f 1 

Z ""-,. 

1P \J 

Paint Filter Test 
Data Form 

Analyst 

If JlW 

" f/W 

J,..,;., 

n \ 

Remarks 11.P1. ",i,... -tJ.e. ~~i.. K"".. .e;r.J.",. r.. ,a ... 1 ... 

~(&v t...'~11)l:- 15"",';" .....J tiD ~«. ,:,,'1; h :J...;1 Ihol fA e .1.. J ,.. 

Computed by NN Checked by '""" 

I.':) ''rt\W\$ o~ re~fdvt. 0\1\. C.()wt~,'vte..v-
'&' 

. 

(t 

" 
9'.~ 
I~ 

............ -.. -------~---

Analyst 

N'" 

, J 

I, 

" 

rlIt@ffOn ri~" I~r-. ~.. ~ 
1m AUG Z 11995 JI 
I .. H:: !..::J "~7 LSiT v~-ril 
~~,~ ~ ___ ... __ A_"'~ .. _·· ____ .. 

Analyst 

NI# '1 

.. 
~".i~ 

ji , 

Analyst 

J'..~, l~ ., A..J.' t nftlt.:'..... .;.. rJ .. 1 1.1..: /.~. 
<. .. 

I , .1. 

• 
..1- J .f:H. ~ At;;', l~: ~;lke6;~. 

c:'J 
0. 
o 
0. 
0" 
;-a 



~ 

Paint Filter Test 
Data Form 

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

Date of Test If -~~ -'lip 
Alternative # 3 from SESS 

Task # 

Analyst Analyst Analyst Analyst Analyst Analyst 

Sample ID I~ "A"_.. ~ " II " " " 
iI" 
~ Sample Weight (g) lJo.:t~lf ~ It I. 'I h " 
10 

T'uneDrained(minutes) I Mi!.1. ,;- .:tfM,·~. .o:e:- 3,.,.'M '"6'"" I/)t,."., ""1S 5'",,..,_ 
Released liquid volumc(mL) ).0.'5'" ~ ~1..~- ~~ft.. ).l:>.O -,;;-- ;:8.0 ..,., "S(),O <to: 

Remarks ~".flf, fI,'trtJ -b,\-, ~1'''''\\Iks prfdr to t.JjtYbr.., .... I· c.!w;- Lro."...., vi-tbd..-a", ... l #Jr {",..£i: '1~ I 
/tcr.6') c1-eqrolrttps ¥kr..,.z,9t. 5e.d;"'tA+n~"()"'" IMu'K i .... fd.J-Nl:u 4l= NfIt'<£W!f.l.,(SotfJ\01t..J.J~ 

Computed by ~ Checked by-'NvJ!:!:!..:... ______ . _______ _ 

;VOTE: t>rcA 1-\0+ Sf('qfe Cbll1-/-Qi'A e,.. .fr.!~ of 41/ 1fIrA#Y1, 
r-€-we.;~t.e( 6I,1II.el. hA.ol 1.('3 a-- 5-/-;11 OY\. -+tq,"'~r 
(c:W\fq r'\\ t!.y-, 

~~ . 0 
F~rltlre.. ~+ B' ~.'11\. t't sec..) i"tl(Jr'" 1.. wits 0 

M~~ ~ ~ 
".--- N 5/f ML. (va.~ $i-il{ d"r,'"{JfiIA.DI II..J.. A. lL.,. ,-. 

-.....-. -- ft-r- A sec~lttds 



------

'-

Date of Test .,-1-1 f, 
Alternative # 3 from SESS 

fask# 

Paint Filter Test 
Data Form 

~I 'I ,?[ii) 

t~ AUG 211395 !\Ij 
l!~15Gl5iJ o!5"l! -...... -- ---.. _._-- ........ _ .... -..... -., 

Analyst Analyst Analyst Analyst Analyst Analyst 

SampleID IY~-g.'r>' lJVI I' JivJ II IJ(}I II 1Jr,J h IJw ~ ~ 
~ SampleWeight(g) /Ob.Oc/ If 1\ '1 I I II ~ 
~. \ 

~imeDrained(minutes) (I\\j... Jl'ljt-' J 'f 5 . III ~ 
Released liquid volume (mL) -:.?3 \ 1~ "71> \!.. LJo r . 4-1 ~cr ~ 

Remarks <::1 J' dtw ~~ ('Mit.. ~J' . .I .. .,,;,. laW, "~'Ie 4 t ~1J.<"j flJo ft.,,1ure . (jeLur,=I -rIA.{J .4. J..r- t.ul/-~ 
r.6~ AI .. Wr.. 1, .. ~,.,,/ ... r...JA ,not.. c.a1M~ '104c.1:' -h-cUt l~ • No ...... o,.~ ol~i I'> W(l$ 9{)hse.""l1~ luNGlr 

• V Computed by ,,';I Checked by AMi ' ...,.,.rA.l = '30 1It,1 

AJok..- w/r-S f.tn, J..,.,'fFilta- N / Jri~ evtv;r IO-/:J-SU·. a+ tfD lMivt {tow.. ~~r+ of -/t..YI- ~,'.fl.. lr ~'!ltt"rllll'J 
of ~:J- '" L of fl"rJ ()J~ep. ~ wb\+ to {VNt:;1.t # .tv {~ of 5e.J.i~~ l1A $ ~f,'fl 0 lit. 

plo.+k ~-<ieY cA\JW-PfYtr:a C\\-to ft\it.-r .f; Her 
= <::I o 
o 
<::I 
W 



Date of Test O..tMA-Y~~ 
Alternative # 3 fu!mSESS 
fask# 

Analyst 

SamplelD iJ3St.> t:J 'IL _""Ii' ;1 

-:;- Sample Weight (g) 
Cl) Iff) lnt. ,;;;- II - ... 
Time Drained (minutes) I fjS. :2-

Released liquid volume (mL) 5 ~ 7 

Analyst 

II 

fc 

.....-

Paint Filter Test 
Data Form 

Analyst 

(, 

" 
'3 ~ 

I" 

~ 'b. 5' .,:::: 

I. 

11 

!.f 
. 10 

Analyst Analyst Analyst 

" " 

" I( 

~ S- ~- 8'1 ~ 

~ II ~ S:z.. "'-
Remarks "'''$ ' .. 1>..JJ A.pnr a..v N I1JA~1I\ I /V0le.! kYiOt'o"{ ~.;;l.S"'Ot.. o-f- e:~ilJAbt.y WQ~ 'J>rj.- i~ +.-.t~,r-
; , ,iM..J.1r'A!3.... ,J ..... JI:~"'- i ",+0 ." ",- ~i l-kr. TrrH.cl to c:.clN'l,b-l. iletll'" ~ ..... ,.it tJt-I? W'U!.. vfil. Y .f-ki ~ • 

fJc,~ 

filtc.r ?+id 
t'l 0 ~ 1.1.\ v ct., 

f jlltr (..;leJ 

.' ~ . AMl • -Computed by ~ Checked by 
1'-\ 

• . • . . 
~7.f}" ~. -t~ (.qw.f ~JdlV\1 fre- $, 

[,.Jor-{l."v.~ a. + 78 w..il/t ~i+k. #IV I Jrof ~v-e~ lIo ~~C. fj.61i"1 {O()f{~ of s&1 .. "v-t~ i VI .r,'!kr, 
{e++ -fo 'r'e.lett~e A-l\~ .flviJ~ (t"ort.$ +/...IC-){.. ar-J -fu.rrl'a- dv-'L) ~pe i$ ) ('./ 

,flit.. (J yrT< ~r-
d 1( ~:.. i~i.t.I1 "J'AHir'I"f.I~ ot a, .[,Uty D(CIJrld. ~~. 0 

~ S~J,~I.tt- .0 
Ct'O~ ~tC+iDIA. ~ 

o 
~ 



------------_._ ........ _. __ .......... -... ---. -_ .... _.-_ .• _---------------
~ 

late of Test /l,2At/Jy 'Ie. .. 
Iltemative # 3 from SESS 

'ask # 

Analyst Analyst 
-

:A' SampleID ' .. n .. " 'lit ~ J r."5 . " ..J:t> 

N Sample Weight (g) '0/. :;.., ~. I, 

Time Drained (minutes) I ,J.,J .:2- rJrJ 
Released liquid volume (mL) -g N~ {O NW 

'-

Paint Filter Test 
Data Form 

Analyst 

II 

'I 

"3 tJf/ 
1l N{J 

Analyst 

I, 

" 
if JoNI 

11, tJVI 

ffi'f? I lUI [11\ \1/1 C! In 
I f "J" 21199~ Iii I ;1~ ~JJ!J :)!t 
1 d ~ . 1'1 

'j;jL:T3L<::ni u 5C~ 
• _ ... - •• ___ ..... ___ '. _'0. __ -... " 

. Analyst Analyst 

II t 

II If I 

~ NIl /37 '*" 
IJ ~ 31.. NW 

temarks d:ctf5- [td..t:/., ,(MY'" 111 L..l k.ti!\. If'-.f+ I, 33 @B!&'\ I!!'! M~.fe,- CtM1lirtt er ~ pa!~f!\t1 
it/Hr" C Itt2rfl'a- \t .. ,ar~~M ,'!MPMoh'(1I/\ fq ,v~ If 4+ 3~ L 

;~+D j29.Mf 

Computed by W Checked by ANJ 
7 

;loft: fAt Llf ~(~ tftl- f-rfr 1,1.1 Jt),.,( P./ 14' 

dtrl ;fO{.llt) 10 / rJrol' fer 2 pt/~. / 

1/''', ,... ( 
hJ!V",~ t-J~$ 

tI,.'! ev",,! I 
3" "" r . 

:-{c. At (~7 ",1 .. 

. , 

Q 
Q 
Q 
Q 
Q 
~1 



late of Test IC,,4I1.kY lito 
,lternative # 3 from SESS 

'ask # 

Analyst -
IY~ ~ :t> Sample ID r;;. : ~ \ 

0:> r-. 
-w 

[Dl.5'1 Sample Weight (g) 
~ 

1. 

Tune Drained (minutes) 1 ~ 1-
Released liquid volume (mL) 7,7) 'to: 8".~ 
temarks r'A-lttr d.y()f)~ ,...u., rIm,'''. .-

Analyst 

'" 

Paint Filter Test 
Data Form 

Analyst 

\, 

" 
3 -
Cf.~ .-"'" 

~ 

•• 
S-
/O~'-

"'fa c.J!. +; l.1. •• ,.., HoY" +v ..fi 

-

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

~ 
Analyst ,;<3 Analyst Analyst 

~ \\~. 
ft~\ 

......- (p~.'., ~ 
~~ 11.0 .,....-

"'+ A/IJ[e: ;l.l/l/ ~Yll'k~ b-r 
~,J,' ... .,loY 1.11 (J.. i/A' »1" .. 1-. A-f.u.,- d" ";~6 ~ J)J.f1. .hDtd'-±a;lIJ'r£ I,...".fAol-~ 1L Pk;V\-_ t,..Q$ vdr-!2lt.,e.."" llt 
~V:r ~ Stc.. Computed ty fli • • v Checked by IiRAI 

1 ho#le(D 

v ,. ~ 

o 
o 
Q 
o 
Q 
G') 



--------_ ..•• __ .-_ .•...•..... -...... . 

.-----------------------

Date of Test 10 M.+tq b 
Alternative # 3 from SESS 

Task # 

Analyst 

SampleID ~lfflC2..fff¢l 1:iOj --?"--

Analyst 

Paint Filter Test 
Data Form 

Analyst 

I. 

Analyst Analyst Analyst 

" I, /. 

:r Sample Weight (g) II "'( " 
~--~-~~--~~~~----_+~--_+--_._1~--_1----_1~--~~----+_L---r_----~----~----

... Timc Drairled (minutes) _:2- . -k-___ ___ .,..- /c) ."..-........... :... ~ 

Released liquid volume (mL) 1.0 I osi 8'~g I --tl ().O J. -=--~u.9~lJ4'8 /-,.- /41. "l ~ 
Remarks a;;;-cA~ kHer !JO $e.C • Mot?· Q,.((JI'j< left 1M. plqt. ttfte;; oI"lIt"i~d- A £"11\' /tHe. 

od 01' I Rhyt"'.fqtz'!J'" MaiK l"'a~ cd- N i/=ML. 4+= 3£'""' .. ., Y"S wfpt'r45 4-l- fA ml< 0'.£ "" 'tlat fer C,fe( 
. Computed by "1% Checked by ~ 

~ .... l~Y Cf""jlll .,.AS ct.-iff;"'j. 'V ]J.~''P/;.DS~t.. (hAt}I"'3I{SI>fi.) 
~ .,2-kr ;.11'...... L-rtlS ArifP;M~'" Ilrt¥/ ~~( O\t{d .., 40.~Jf,f~ . J 
fit1;~hJ (0'(" v-'ovlcL drop Ot\(t u·u~_ ThO W\i"') 01+ ;kr "'t\~ ? tfljV\. Cor If8 ..M~ 

t::) 
Q 
Q 
Q 
Q 
"'l 



'-

ate of Test ;;( 0 ,M Ai1{e 
ltemative# 3fi:QmSESS 
lSk# 

SampleJD 

7' Sample Weight (g) 
-8; 

Time Drained (minutes) 

Analyst Analyst 

II 

" 

~ 

Paint Filter Test 
Data Form 

Analyst 

" " 
II 

,",uL:! 

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

Analyst Analyst 

If '. ~'() 

I' '~~ 

"'" /If"' . ·,;z.3·!~ 

17 
• 

Analyst 

NIl 

'" 

o 
o 
o 
o 
o 
CO 



~ 

)ateofTest 
;43 tfrOmI:S~ Utemative # 

Lask# 

Analyst 
--;I>' 

QIj.'BC.,l'-: ~ ..t-6" Sample In 1/ 
• -C\ 

Sample Weight (g) /f)/,q1, /lIN .. 
-

Time Drained (minutes) I ~ :L 
Released liquid volume (mL) g ...::c- q 

'-.-/ 

Paint Filter Test 
Data Form 

Analyst Analyst 

~ 

.. 
-..;;- "3 .,.. 

1'4" 10 f{rJ 

I, 

I, 

S-
/1.> 

Analyst 

,.". 

NW 

1 'AUG 211995 III 
J L5\5L50 aL5~ __________________ w-----

Analyst 

I, 

fiilv.-i 
'j, :44.s # 

"'I ;;r Nfl 
temarks n_'.,< r J ~Qr- Cl-r '" I J\\I~ N/I.fe.. ! PrflPto')(J~lfi Clln+ _<;t.,(i"",u.J.. ~,. I.LJ i", +vcr. 'L'~. C. 
f':' ,f' .• J'tJ~!l' 1111..:;,. " ~+O _IPa,'~+- .c,--fu'. aJ. lo:pr:> ItlwL L kJ!.. e'~_ ~J .. c. ~~d~:# 

• Com~uted by I NN 't"~ Checked by /JI)J . 
. 

U!1U ~rnfft :If; . 

I 

Analyst 

'~ 

Q 
Q 
Q 
o o 
(.0 



~ 

)ateofTeSt 2:~ M A-:i I ~ q ~ 
\lternative # 3 frQm SESS 
rask# 

Analyst 

)I SampleID r4~r:Cc 
... ~ 

I ~D:.L . ", 
-.JSample Weight (g) /ol.&5 -4-r 

IlDle DIlIined (minutes) 
J ~ 

Released fiquid volume (mL) ~ mJ 

---

~ 

" 
;;l.... 

7 

Paint Filter Test 
Data Form 

Analyst Analyst 

II 

~ 

~ :s ""t& -

tltJ "'S ·tJW 

Analyst 

f. h 

I. 
-t:;lv('( 

S- ~ 7:t[z 
to wi "'Ip.. 

,., ~6-J-ofr( "f~#r.ec -h d1'~ VO''1 ~(owl, coto.-re.ri!d'£. ~",'c"s +Z:s-k • 

-/ 

AUG 211995 

--.---------------~*.-.-

Analyst 

I/w 

J/W' 

Analyst 

o 
o 
o 
o 
~. 

o 



--------------_._ ... __ .... _-----_. 

'--

Date of Test ..;,2..~ NlA-y ~'t"l b 
.6..Jtemative # 3 from SESS 

fask# 

~ 
I 

Sample 10 ;t'fB~ c:c 
til 

Sample Weight (g) . 'i,~::t5 
lnne Drained (minutes) I 

Released liquid volume (mL) C[ ,2-

Analyst 

fl..."""'-

~ 
~ 2-

~ 10.0 

Analyst 

Paint Filter Test 
Data Form 

Analyst 

-,;;;- 3 ~ 

'""'S;;. 11.2 .... "" . 

~ 

-----------.--~---------

Analyst Analyst Analyst 

S- ~ II ~ :;/:'?L~Z • Sj-:.2 ~ 

l~I!V 
"""t;:.-- I'I.D ~ 3t/.o ~ 

Remarks RE"Rlnu , t5 -h-~. IZ"'~ ~I:!l:: .,~K!~. fq:lurtl' re5 i1i-J-. 3.Co3 ir leJ-t-£t1 I ~ ..... ~ Ct2"'-i-a.r\ttr", 
(.)~".... dl'1>f~ t"- .ll!5'<-eL j ~e e""." 1 ge<. • .,..e 111";'. I Jtff Qvr-1 d ke. #= 3'i>,..n. 

Computed by , 
l~ Checked by MJ 

, 

-

u"J ~"ttk -#= f .r(e..-p. of 9?d. -::; {l~·q°t: 

4'[;~.i''' / drop· t!~ 2 Ptt;" Zit f,!c. 

('I.f. I hr. .Rel~ yvl.,.c Al ~~I j 5tJ. I • .,tr .i 7,.. ( f dr,! evtty J.;J.~( 

o 
o 
o 
o ,... 
I-" 



v· 

)ateofTest £1~k#e~ 
Mtemative# 3Ji:Q~SESS 
fask# 

Analyst 

SampleID '-PCPI if./) . !l~ 
'lli" 

~:l' ,J# 60 Sample Weight (g) 
-\0 

~_I Time Dnlined (minutes) J J.-
Released liquid volume (mL) j N 5 

Analyst 

,)# 

!VIi 

Paint Filter Test 
Data Form 

Analyst 

J !IIi 
(:; IJI1 

~ 
g 

Analyst 

tIJ/ 
AJI 

®[[(nJfClli1.u2[[~~ I i AUG 2l;ggs t' 
;j~GDbil In:J) 
------- ---.. ---..... -.-... - ......... J' 

Analyst 

f-~ 
~-\\I(~ 

$:to AW 
j(') Nt 

Analyst 

Remarks IIJ~J ~:ft. (. Ol. & tftt. Iffi DII t:()lIiA;"~r I JrpfJ eWr., S S'~e. ,..-1 '.h';' I dN.4 N.rJ"... (,.&: 
t.f JA,llJt.· clelt' if'6t.1. ~r 7() <;€{. , 

. 
MJ Computed by I ;fIW Checked by 

TUf' f)f ~~p. 7~. '$" ~ 

, 
, , 

--_ ... - -_. 

o 
o 
o 
o 
I
f"v 

I 



~ 

)ate of Test ()f":WfMp 
ljtemative # 3 fromSESS 

rask# 

-~ 
Analyst 

I 
SampleID ~Cf'fPl).. \0 

-'2 
Sample Weight (g) IDj.~o flMJ 

Time Drained (minutes) \ NJJ 2-
Released liquid volume (mL) tr.D f'J'N S.~ 

Analyst 

NJJ 
ML 

Paint Filter Test 
Data Form 

Analyst 

~ NIl 
I 

{p.O ;W 
CtVI(.,,'e,.. 

~ 

AUG 211995 

Analyst Analyst Analyst I 

~{1IN. 
,...-

tW' tD V ~. _1..0:<;"1 4IW 

1.0 44tI 1.0 ~ 
r 

9.~ MJ 
. , 

£.. S"i'r • (J; f S Ptr.lt. Remarks Il«J !ot/k:ff [. I·ll ~ 1~1i: a!1 I 'rtf every ( r/r./ ~~z: 
(p ~c.. ce:e- I 0 If..~. c L&,,-. 1n" Af-k ... ~,- Mfa. J 

;t,w' Computed by /fill r Checked by 

~~l' OF ~t~~ 7:l..3'r: 

o 
o 
o 
o .... 
w 



~ 

)ate of Test CJ s J"'" 1.'l.14-
~temative# 3 frQm SESS 
rask# 

Analyst 
-iJ>' 

SampleID Cpq{!f!J I. 
,~ 

.'::s. 
It..J~·~O Sample Weight (g) W 

Time Drnined (minutes) 1 NIl 
Released liquid volume (mL) 4.s Ih/ 
:temarks(jV,/ ~ ttr &1.~ Q 

ttt .... t;t; $P 
'J 

Computed by M¥' , 

"tEMP ()r: 5E:p. 72. 'f,' f 

Analyst 

J- NIJ 
s:~ MI 

-~ 

Paint Filter Test 
Data Form 

Analyst 

3 ~ 
G.O iJ,t/ 

{eft f)F\ ... .L •. .,. 
! "h~ , 

Checked by !VW 

Analyst 

5 L 
7,0 . JJW 

;;-$C • 
f 

~Ivrt" 
f:30 

7.'S 

r~r'(p)rnl\1ar.:·~l 
AUG 2 1 1995 f.ll 

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

Analyst Analyst 

L 
MY' 

... l .5 At';'. Ck6r ../.. 
,/ 

,0 
.0 
,,0 
,0 
,+
,~ 



·~ -

Paint Filter Test 
DataFonn 

_______________________ k 

)ateofTest aJOtJ!11Cr 
\lternative # 

fask# 

> SampleID I 
Ie 
N 

Sample Weight (g) 

Time Drained (minutes) 

dltJSI~ ~~ ~~ 
Pte 2 h.- lrJ "";,,, 

3 fr!IDl SESS 

Analyst Analyst Analyst Analyst Analyst Analyst 

d-

• 
'" 

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

-je,\ ot sed;.....,\- Co<tJ°r.: At , hr. I~.~ 1'1 L 
I &rof ~v~f7 r",i... ~~~. Ke{tA.~"rJ v,,/vlke == ,23Jf,..L 

loror t;>Wry Z3>~c:.. 

loror eve"'7 2,.,;" o.-t- ?hr 1lJ",,,, 

o 
o 
o 
<:) ,.... 
<:J1 



i 

'~ 

Date of Test {DJ{L1J(~%z 
Alternative # ~ wro SESS 
Task # 

SampleID (Pcrm5 :t>< 
I 

IO.1A~ Ie Sample Weight (g) 
\.oJ 

Time Drained (minutes) I 
Released liquid volume (mL) lbO 

Remarks Cltft" ~ ~,..... do 

Analyst 

~ 
Jhl 
/'JII 

Analyst 

:J- IJI/ 
s.S 'WI 

Paint Filter Test 
Data Form 

Analyst 

:3 MAl 
W.O ;nJ 

d.OO .., f.,d(i. 0" I &{-,.<!'r 

'r"") I ! <. 
a 

AUG 21 1995 ~\ \ 

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

Analyst Analyst Analyst 

>" !1M' .20 AJW' 110 ;ftW'. 

7.0 tJt/ 1~.O nJ )~.rJ t& i' " . 

./ JIrJ~ tv",.. {q~, I!.l:l- l AltA. 1,9;. ... 
€>IU'~ ~ (zt.c,- i1.~ ].D N':C. .5ediw~!:; I~e..- .1: .1.4~ )hr (!/(!:o( ! k;n. ()'.j; ). orf, C4~ \Ai{~-=- {~ ,,.,1. I 

Computed by ;VW Checked by 

~v~d bl/ffrJ{ 5e~"-tA it1- -=- 0q.qop (Jrtr eVb'l ~ m;/,- Ott ;Jhr 5!>.w" 

o 
o 
o 
o ..... 

'0) 



) 

) 

) 

SPECIFIC GRAVITY 
(ASTM D854-92) 

DATA FORM 



'~ 

Specific Gravity (ASTM D854-92) 
Data Form 

Date of Test ~ 

Alternative # _ 3_from SESL _ ..fJ ~ 
iasKfI' .I\\' ~ ft~ ,JI\'P 

4i'Y~~~' "Analyst O.p' Analyst 1J--4~ Analyst 

SampleID 13CP15' til c;l> Ir?lpM r, ~ 13Cl'lS61cli ~ 
Sieved Size IOD'tm :tJ: ~ V£ -q;-~~j;~ ~"" _Y' 

ICO"'ft'~ 
AJfJ.I;:'~ ~-s=-

Mass of Oven Dry Soil (g) I 
12.3- lei 21.67 I . T- -==;;::-

Mass of Pycnometer with Ie 3~t .,;;; 

'-'i-:t.¢ ~,c,t.. '3 hIS: 
~~\~ "t:s-:r'. water (g) ..'" Q 

"" ( ~J "Co Iltmperature of Pycnometer 

I .3 ... 706-f s::: -~ with water (C) ....,~.'3 tof 50 

Mass of Pycnometer, 

7o~.'J ·705.1 NW Water, Soil (g) -;r,.-. 

Temperature Pycnometer, I ( c, , .c:') 

Water, and Soil (g) 1"7'~.t "P ~ ('<f>·(:F ~ 
if Specific Gravity 

r; '2...1-1 :? tI'f~ NA -=;;;-.. - - _# 

P, , i"T" I I.;> .0...,. (Oven Dried Soil) 

ffi)!ffitJrcrrnr; ~l n 
J WU1l'~'~'H 
I ~i AUG 2 1 i395 ~1 
I li'lT'->CC71 ';' l-iT-i~-lJ 
--~·""'''''''''''''·r,···~" ,O:,'":I:I! 

Analyst Analyst Analyst 

I 

~~II.4'I''t'' Specific Gravity = -:-=---::--:--::-::--:-:--:-:-::--'----=:---:-'-:-::-----=:----::--::-
(A fo SDO"€), (Oven Dried Soil) + (Pycnometer, Water)-(Pycnometer, Water, Soil) I 

RemarksBt == Vh?\I~4t-~ * nnt:= k?o'" a ... J :kP~ ba;t~rl :o~. '=~i:'fr~or 1"0 Coo1Mq. 
/Jp'r cb,~$~$ V$e.d I~ 1~t1+ wki& flve.I1. Jr~d_ ~d tlll~_ !3qU, '2fy¢L 

Computed by ~ o.....J tIri Checked by --=:-::§b:O;::= _____ . _______ _ 

)< Not (Orrttld .fOr .ft ..... p. Jilf·e..e"'lc~ 

1 



'-, 

Date of Test II J(JfJ111 U 
Alternative # 3 from SESS 

Task # 

el~rs' I Analyst Irl~ ~~ 

Specific Gravity (ASTM D854-92) 
Data Form 

Analyst 

A"~ .,o.IQ 
~~';.~ .. 
I \,-1-.,,'/ 
t ...... n- Analyst 

SampleID .f7UJ"'Uc.tJ,r., ~,l"l'''. c~Jc.. -;;;1 ...... _.I", .L_ "" 

Sieved Size II ~ 

Mass of Oven DxySoil (g) o/,;:'tf"J ~.7b "9;;;;-

Massof:::o:;terwith 10' ;L.t I~ ~1":L.l4- I --c--I (,~I.~ ~ 
Temperature of Pycnometer 

(~lt.1°~ fJIJ with water (C) (;(.. 7~ ...,;;;;- 7l./fcF ~" 

if' 70q.·t -po.-' 
\0 Mass of Pycnometer, 
0'1, 711.& tAJ 713." ~ ,,...1 

Water, Soil (g) ";./- ~)Jt ..... -il 

Temperature Pycnometer, 

If '/~.II"(' ,~ c,(..>op 77.7'F1 Water, and Soil ~~ ~~ ~-

Specific Gravity a.;ztf)' tIt1 :L.'tS' ~ J},l31~' 
(Oven Dried Soil) 

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

Analyst Analyst Analyst 

Specific Gravity = ---------'-------.:.-------
(Oven Dried Soil) + (Pycnometer, Water)-(Pycnometer, Water, Soil) 

Remarks Dv€..-h> --r\\e J~!9!l:' be.+wU-ll .J,qaO[sc;-¢!. C\"'~ ?tc..fISG-C/.2... of- ¥.5'2t» {JJ"e~dea-d.-eJ +0 
rv..u 0"'1'_ ,.,dd l'..I--r'mv..l_.J.e.S± __ CZtl{..P!S6-¢!.), . ____ _ 

Computed by AMI f- -...s:=--' Ch:Cked by --,N,-,-W_--,-cs:.z;:::-~~ _________ _ 

2 



.,. 

, 

.' ::; 

) 

· BULK DENSITY 
(ASTM METHOD 2937-83) 

DATA FORM 

A-9,7 



.......... -~-----~-.•.. .. ......... '-""-'-;:::::;::;;::---nnn;::;r:~ '. 
Bulk Density (ASTM Method ~937 83) ]) If 380 - '8 4-

Data Form ~ I'Mrl'!/; 
Date of Test IqMA:'(crb 
Alternative # 3 from SESS . ~ _____________ ._*~_~~M. 
Task # 

Analyst I I Analyst Analyst Analyst 

SampleID l3CP.tl2S"'(8oIIII!J)J~1 DS¢~e!t)(~ 
Drive Cylinder + Soil (g) 

Cylinder (g) M~ 
Volume of Sample (em') 

Sample Dimension 

7' ~/..;+ 1;;111.04 1;;;-1 
%1 %1 % % 

DIy Mass 

S!fht''(J4'DenSity "~ .... 3 

Water content I W % 

1" 
D M 

(Mass of Cylinder + wet soil) - (Mass of Cylinder) 
ry ass = x 100 

..0 
00 

(100 + Water Content) 

Dry Mass x 3.810 
Dry Density = Sample Volume 

Computed by ~=..!:~--=....:.....:...-=---_ 

"* ~Jf"," .. ~ d.l·ru.+I~ frc?5I-\ ~ tiD ,gH.A-PCG: 
1 

Analyst Analyst 

% I· % 



.......... ,. .J 
••••• - •• ¥ ....... _ ..... --....... _----

1 ~] ?fifiJji Pi ul~m~J~ - Bulk Density (A~n'M Method ~J7 S~. :7 4-:3 ~D - ~cf ! I '-/ ,q. ; 
Data Form 1M sliJt'h~ i ri' All r,~ l' 1 lqQ~: \It. 

1() MAY' ''1Q'' 
! ~: ';'J i ~ 

Date of Test it ~iL . < ,: .. qIS---~'"'''' .... j I· ~, 'j "~~""~i"; \ ~ ',.-:. 'I 

Alternative # 3 from SESS 
:~.' .,', .•• '¥".~."';' W i.. ............ / 
."-.,, "'''- .~ ... -.~ .......... -•... ~ ...... '.~: .. ~ .. ~".~~ 

Task # 

Analyst Analyst Analyst Analyst Analyst Analyst 

SamplcID J4cfIPS" Mtl..t 1"",. .. · .... ,. 
Wt(.(, Stitt 4 

Drive Cylinder + Soil (g) 
, --

Cylinder (g) 
/I h J 

Volume of Sample (em') .------( ~ 
.>//V 

Sample Dimension ~ 

~ry " 

( :'[Vf"f p;;.'Density ~~,,1 1.11 NI/ I,ll NN 
Watereontent I W% % % % %. % % 

iJ>I 
U (Mass of Cylinder + wet soil) - (Mass of Cylinder) I 

\C Dry ass = x 100 
\C (100 + Water Content) 

.. 

• I Dry Mass 
Dry Density = x 3.810 

Sample Volume 

Remarks Te!!:lf J 5~tn1 ('(,1' E: !J.1/-((). 2 ~~.~ 'f. (~rlI:lt ~ . 

1M' • 
Computed by Checked by J\AA/ 

b~AAcL ~~t~~ ~~e" ec-H, f,.- 1'\1 
2 

.• c-::-c:::.......-=:;...: 



.~ 

Date of Test {K.:ru.. /'\tt h 

... _~ ... ,_ ••• , ~"'H' 

Bulk Density (ASTM Method 2937-83) 
Data Form 

'.' '. 

Alternative # 3 from SESS 

Task # 

Analyst Analyst Analyst . Analyst 

SampleIO CfCI'l>~1 ~ c.fCtZ>~ ~. 

Drive Cylinder + Soil (g) 
• ./ 

Cylinder (g) A 1< __ ~ / 
Volume of Sample (em') /J.f)l-- ~...../ 

Sample Dimension 
./ rr 

DIy Mass / 
;lvnt .PI1'J)ensity. 1.11s NW 1.12 t\'tJ 

Water content I W % % % % % 
. 

!I>' 
D M. (Mass of Cylinder + wet soil) .. (Mass of Cylinder) 100 ry _= X 

I (100 + Water Content) .... 
0 
0 

Dry Mass 
Dry Density = x 3.810 

Sample Volume 

Remarks 

Computed by ,./W Checked by )J!I 

3 

r:yrr .... D [n fUlrltntl/ ,I 

~ AUG 21..m& , 

~':': __ ~_':lU U 1"11 -----.................. 

Analyst Analyst 

i 

% % 

_._ .. -



--_ ..... "" ....... , .... . " .. " .. ~ .. , .. , .•..... --.,.-~ ... ,.~"..- ....•. -~-,.-., ..... -----. 
~ 

~ Density (ASTM Method 2937-83) 
Data Form 

Date of Test l'j J'VL '''' Go fRoM D;ty -Alternative # :2 frQID SESS 3 Cu~J::; 
-~-------------.~-.-~---Task # 

Analyst Analyst Analyst Analyst Analyst Analyst 

Sample ID CP~l>PS9S. ~ ~ r~:~bDlr.6 
cPcPDt>S1lI ~ ~ 

CPcP1)N ~",,- .". C:'PCPDP.S fp7 't1;- cfC1'D* 1l'~ ~ '1 .".-~ E-". Jt:JVt. 
~ -..;- ~~ . .; .... 
. Bt i. e e, liftaer + Soil (g) i~b.~;1 1uL1r,. ~.,- q~I.'i ~ 92."1.7 ~ g5''f~' ~ '?/6"8. I ~ • 

l-,t.ak+ Cylilliiei~ "'6~ ~ .. tr ~S't~S'l ,x~~ ,c,*1~J )(~:~a-~~ >'~;·!ttf ~ ~t ,,',,- ~ 

Volwnc of Sample (em-) -r 11 1&-... 10 111:7 
tt._. v v 

Saurple Dimensies ... 

~~!o lr.r-~~~·id:- Cis."! (J'O '1 ~. ~ ce::s- <13,3 ~ q:z.(p ~ '&(P,S- (:;:s 1(;',8 t>; 

~¢IDryB~W ~ ~(".3 ~ &0·7 ~ St. "3 -c.. 5"7, Ii? <;;)5: L/-fo.Lf ~ 4'0·7 "'<l; 

~nt I W% '31.\ % ~ '}'''I % ....x-- ~.l % ~ 37.\ % rtjb,LJ % 4ft, ,:;...% ~ 
I ... 

-t5'" """li 

,d~,o QII'P) M'll! \ C!~~fs of Cylinde"'l'f." wet soil) - (M~ls-1rf Cylinder) r ~ to"v Dry ass = x 00 
r.ht"'~ GeJoltlOf- (100 + Water Content) 

:.- Fl)- 1rS~ 
I 

~a<;??'" -' 
0 

Dry Density = as0x . 0:::0 We--\' d e"~tl - Ce+ Jell1it;r :>/:: ~o Dtv~ ) -' 

~~. ~ ~ . we; 5'''; 1 .... c.fR-t\oj- (S-) 
.,.. ~c -

. (p'u"J~ / f+S) 
11" ~' ,~' ~ itf<\'P .. werc{e",,~a.d" .::: ~ ltj--*hAJ.k"l.lf-2831' \~ t!. 1M3 C§.S4 ~) ..- OJ(')/t;,oI8 

Remarks ~, . #!. ; "\ .. -
Computed by :4'iC"r #!Ii Checked by -z;:;; .. 

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

4 



_ ... ,,~--.. "~"~"--~-""--.. -.........------.-",-".", .. ~ ,,~_ ... _.,-,"~ ....... ,,_ 'M • ,_~ •• _ ... ~ ~ ............ ~..... .... • ...... 

'-
~ I)fri(,ur~ ,~ 

Bulk Density (ASTM Method 2937-83) U rrnnflir 
Data Form 

Date of Test l?;n!. L- 19't & ~ -Auo--z T 1935 l-

I Alternative # 3 from SESS F R () f'Jl '3 DJtP Cu'/).& __ I_J_~ "-'L::IUU I5C 
Task # 

----__ w~ _____ ~ _____ 

Analyst Analyst Analyst Analyst Analyst Analyst 

Sample ID ",A:flD 1)S Dey -t< i:-Il:" I> DS "0 ..,... 

\\\ ... !~ !.I~.~ gll-().(" ~ 9fiw G,lmaa. + Soil (g) 
• """I~' 

~+- GYlinde~~3"?< !)·~~tO" Foe,.. Ik';>':~ - . '. "', ... oo::s;;' fe.. ....... 
, ., 

VolllIlll! lif smrple (em!) 

Sam ... le 6imeasiQA 

wU+- N"'~3' r'" 
V€.>\,iti2' -r,.,,,, .... 'T '(JLf.l 17'" ~3/~ ",. , 

v. ~ I \>,.,.'~ t>.)t .ary Densf\Y<:f L/1,t1 ~ ,/0. ~ C;;; 

'fJils--rY"'c.. I ~O,~% ~ . $"1.(' % ""==-- % % % % atel content W % 
.A 

:» 
to'? (1'1:'30) M /fo'>o (Mass of Cylinder + wet soil) - (Mass of Cylinder) 

o Dry ass = x 100 
I (100 + Water Content) 
~ 

o r 

" ~"+ V 5<lil C':I--) .;- (/J.<fillorpl'8 ~ ..., 
bve+deIA.7ii-a.-= t(3)~h ~J*,(:f4C"'l Dry Density ~a~ x :f.810~ c..e+o/e~.,H;t _[~+d.e;j5i~~/JItD)*re.Co"~':!:4 Uc.1- ) T el ---;;\ p e Volume 

L--

Remarks :VoT~: LfD '0 ~f)( ~aj N L/- ,m.l h..f -f...."g -flvt'J 01)\ +ke "1Ur.face. -r~i$ 
-fl>lto \Ja4 ,JPrro,ftd rrff'I'lV'\'(l\r-" 4-tl d·'-'H'~t. q.- \J("_t7 4e~+IN'e1t 

Computed by -<{;; f }IN Checked by. q 
<7 

"'6 -
- -_. ---- --------~-----.. ------.--------.•.• - ..• - ... _ ...• 

5 



, 
'~ 

~ )f?(il)rrrmllf?1 -
Bulk Density (ASTM Method 2937-83) 

Data Form '''A 

Date of Test ~.;!, VVL 1 'lq&, U rwo-~:~~ ,I i 
F Ro;1;( C[}~E Alternative # 3 from SESS 7 DkY J[5\:::7[SU 0 cs& 

Task # ------"--------~--------

Analyst Analyst Analyst Analyst Analyst Analyst 

SampleID ~'kPDDSi '1;r ~/; "J;;- "'1 1 •• 1 "'"- cV>a'PD5 '-r.s; .A., lit\< III ~ 
Qffi'8 ~'liBile, + 'S~il (g) I Q5'3.'f ,,~ ctgo.~ I~ Jo,~ cr,,-7 ~5'1.6J 8'sb.' .........-- ~' b;:- V--

\~-r Cylinder-'ar'i" " ~~l ~~'!f!'. ~~~o x5.ntr ~ X,:!.:~ X~~?! -.- ~ -';;-' ,. i .. _l .,. _'li\-i 
V$lume ofSaml3le (tIff" 

v 0 ~ 'U -0 

Smnple Bimensien 

J':,~ r ~ 1~.s<Pr~ 
1.0'-,,' .-~-'Pa=- 3 9(p.:) <c?- '17,2 ""::;:: ... 7~3 '""'2;s--- '1 I. 3 -t5< - lJ 7.'1 ""tt-- eU; f'i> ~ 

OV 't)J 1 ... .se:rJ~ 
ca ~·8 "b.-- 3""9,9 . ;:;::-:--' ry ensg?'o "'8.8 <=e::s-- z:;;: - Sil.S" "1;- 47#5"" "'tt-- 46, j 

~ntent I W% :l8.8 % ~ ~'1.;2.. % ~ 35; ~ % ~ I'S'; Cj % t--- '1£7% 1"'6:7% I~ 
!l> (C5\) '70 D M IbO~(Mass of CylindJS'JPbwet soil) - (Ma?s7CYlinder) 50% '5'"0 ~ 1 
~ ry ass = x 100 
0 (100 + Water Content) 
w r-- ...-., 

/<t,OIfj-- £d;/ (~) cr: 2. 6.;..o.()((gO {'if G j (,JeY -:::. 1/(,3") -?t hd \ 1-') SIf<1.j"3' Dry Density = Dry Mass ..... ~IO:::: w:-+- oISot'7H-d - c.;€.+Jel4$j-J~ *' tl1/.tJ'tl..: 
d.&..~W~, / tf- d 7f '"Ttl' ~ volume C 

fcf) L-
I" _ 

Remarks 
. 

Computed by <:::'t5' .,W/tJ Checked by, ]x 

6 



~ ... -'-.-. 

. ,o/rc@rrn~~rrr) Bulk Density (ASTM Method 2937-83) 
Data Form 

Date of Test !:l:2 O"VL l~ q t, I ii' AUt) 2 1 .:;95 /' 
Alternative # 3 from SESS FRoM 7 D*Y CuRb ' r;)rc:---- ,,1 • .....~ " •• --.~ 'I 

.'t .• ,_,lvl:::;u -D',-elL!!. 
Task # 

M •• _" ~~ ..... __ ..... __ ... __ .. ::-:: __ 

Analyst Analyst' Analyst Analyst' Analyst Analyst 

Sample ID Cia'bos rt~ l,...J{ ,I~ 

f) I Q r e SUIng) ;:r:sz~ I ~ liter 01:1 01 g"3"1.0 "'"'" 
(J{X).Oi ."........ 

hexak+-Cylinder S/lif] /I X.s:":f ,. k.· .. : ~ ~?~r- ~ .., 
'l9Iwrrc of SaJ..Uple Eem3~ 

'SaBil'lc BiInensieB 

"""'" N~ r~~, ~ ~,,' h 91, -!""~c: '83.4- <A 8'3. ~ ;s;: 
~ .~. \~~P\~~ 
Dry Dens~tr.,l'. e t-l:J./ -c::. If', ~ ~ 

~content W% 70, I % ~ 50.4 % "'l:.. % % % % 

»< qo'o D U LfD~(Mass of Cylinder + wet soil) - (Mass of Cylinder) 
I ry ass = x 100 
~ 

0 (100 + Water Content) 
... r-

.,,;<r 5,;1 ~) ~' 0 "ilOlg loCr _ l" II 3 ,... . Dr Mass ' wet- ",e-;- I"\oj~ de"'~;td - ~* h'ti3~).>/- ~'~'I<:'"'j Dry Density = s;Ji:-'--- x 3.810::: Je."'\Si'if - [.Jel.\<;;¥)j +- 6Jw/ewl-] 
~ffr) '--- 'f ' " e Volume 

'- .\O~ rA -
Remarks Me ~Il~s+v..e. ol!\ ~ 7 drAY- c.vre.. !MOle/..; - -7C- N~ !. 4o'7Q' A-~tW1 ".e.V'~ ltJr-,,-»-le., 
o..~ ~r:oKf ea~£l ~ 

Compi! :d by - to:' .J- J.M Checked by , !N 

-------- .~. ------ ------ ------

7 
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. ... _--... _-_ ........ _--

PARTICLE SIZE DISTRIBUTION 
(ASTMD422) 
DATA FORM 

A-lOS 



) 

) 

1I~~ro,m 
Partical Size Distribution (ASTM D422) 

Data Form 

AUG 211995 

Date of Test ~G'?-,:r'..L1 ;-''1:----='1'-='-=--__ 
Technician -::--,re.I::.At::~b::.-.-=::::-,:-o--__ 
Alternative # _--'3wfr"'"'o!l!m .... Su;Eil!.SS~_ 

Flask No. S 

..... _--_ ...........•..• 
Sample ID: 1.3 c.. P I PSO I 

HydrometerNo. ;;;.~~ 3 
J 

(8) 

Hydrometer Analysis vIc.- GC""PI.l}e ...... e.~r" .... 

~ " 
Time Temp F' Hyd Read Corr % Pass Size • 

I min '<;'2.. , ".ct -/. 4f 
4min u. 

G;,~. /o.<Q -I.~ 

15 min (£. .. O.G - /.., 
I hour c;3l> O.~ . -/.:z-
4 hours ('p9 -O.G -/~ 

Z+ h ~., .. /.~ -.;t . .c:> .... 
Cap No TareNo B (e) 

AirDryWt Hygroscopic Moisture 

Sieve WI. Ret. % Pass Wet Wt & Tare (g) 7'-'- G:> //,~ ~ 

3" 
"-

Dry Wt & Tare (g) '5.~'Z.. 

2" "'<-
Tare Wt(g) /.<fa 

\.5" ~ Moisture % /Cf2.e 
1.0" /~ .-

7' 

3/4" '(~ 

3/8" 

"" No.4 '" NO.IOO~:D 0-00 

Hyd Soil Wtr: . ~'T.+..,,,,,, 
Tare Wt(g) 

Wet Wt & Tare (g) 

No. 20 0.0& 
No. 40 

No. 50 O.(qj 

No. 100 o .. 3J 
No. 200 O.~z. 

) Remarks: V'17"I~ IS M4~"~ .. Re.6- (.r;'./3' .. .,~ 
~,..r.. S'~PI'~/-' ~r"...n.- U~0 -~<t=~r~~.':) 

Checked by: I:S: A- 1<0;6 Tested by: _tz __ $1-_____ _ 

1 



I , 
I 

) 

AUG 211995 
Partical Size Distribution (ASTM D422) 

Data Form 

Date of Test _---..:::5'=----1..1 *.!..~_q'-',,'___ 
Technician 
Alternative 7."# -----:c3"""fr-om----:::SES=S--

Flask No. -",f5.=--_ 

Sample ID: 

--.----.... -.-.~.-.-
.&C.PI (.}~Z 

(p) 

Hydrometer No.5~LAY--3' 

Hydrometer Analysis 

Time Temp F" Hyd Read Corr % Pass Size • 

I min - • Cf 
4 min -/.9 
15 min 

I hour 

-
Cap No Tare No. E::-' 8) 

AirDryWt Hygroscopic Moisture 

Sieve WI. Ret. .%Pass Wet Wt & Tare (g) 

3" Dry Wt & Tare (g) 

2" 

"" 
Tare Wt(g) 

1.5" ~ Moisture % 

1.0" .~ 
~. 

3/4" )(,) Tare No. 

3/8" ~ ~ Air Dry Moisture 

No.4 '\ "-Dry Wt & Tare'OO. 

No. 10 ~~!\ .) Tare Wt(g) '" HydSoil WI. "07.£& 4'1.' Wet Wt & Tare (g) ~ 
No. 20 o.oE 
No. 40 • -
No. SO 0,107 
No. 100 o.Z~ 
No. 200 0. 3'3 

Checked by: &;;: A~ lOT Tested by: .l.f??,",-,,~' .s.=-____ _ 

2 



AUG 211995 
Partical Size Distribution (ASTM D422) 

Data Form 

Date of Test 
Technician 
Alternative 7."#-----=3--=fr-nm-=SE:::S::::S,---

Flask No •. B 

Sample iD: 

Hydrometer No. ~-. :3 

Hydrometer Analysis 7:'1'5 
Time • HydRead Corr I~pass S' . p 

Temp F' 1)$ 

1 min 63.7~ 24.8 ~~ Co,,", 

4 min ., 2.2.., I 

15 min I~ ·1 ".1 ·n 
1 hour Ii .' -3' I" ., 

4ho~ c;."7.~ -I.~ II A., 
Cap No TareNoD . 

AirDryWt Hygroscopic Moisture 

Sieve Wt. Ret. % Pass Wet Wt & Tare (g) ~7.4-7 
3" ,- Dry Wt & Tare (g) lo.ql 
2" '" ....... Tare Wt(g) 1.9/ 
1.5" ~ ...., Moisture % IEUI.~ 
1.0" ~ 
3/4" ~ Tare No. D 
3/8" ..-' ~ Dry Moisture 

No.4 ,/ ~ Dry Wt & Tare (g)' ~ 
No. 10 1~~c.I / Tare Wt(g) ~ 
Hyd Soil wt. 78.8!7' Wet Wt & Tare (g) 

No. 20 .0.1 
No. 40 ~.Ll ..... 

• 
No. SO aA 
No. 100 JP.~ 
No. 200 / .. 011 

/ Remarks: __ ~ ______ ~ ___________ --:-____ _ 

Checked by: ___ S;;;-""""-___ _ Tested by: JZ.&<;, 

3 



Partical Size Distribution (ASTM D422) 
Data Form 

Date of Test 0 l/ ;XV All cr. q. ft, 
Technician 
Alternative 7.'#---::-3--=tt-om-O:SE=1l::-::S,----

Flask No. _E:=c..'_ 

Time Temp 

I min ~3·7· 
4 min '" 
IS min ',II 

I hour " 
4hours~ a:;..,.~ 

Cap No 

AirDryWt 

Sieve Wt. Ret. 

3" C--
2" "- ...... 
1.5" ><-

C 

---.---... --.. -----.---~ 
Sample ID9.9C r i l' 51 'J-

Hydrometer No. '5 D IH-(f -3 
7 

Hydrometer Analysis -.r-..--~' 7 .. £7 

HydRead Corr /%Pass ~ ~ 
26'0 -1.~ "-

.;I.~·CJ 
.~, 

;;l.a (j '" 
-O~~ '~i 

~.14 " .A; -Iff 

Tare No ':j-
Hygroscopic Moisture 

% Pass Wet Wt & Tare (g) 25:2.2-
--, Dry Wt & Tare (g) /6# 

Tare Wt(g) /.83 
-'" 

Moisture % i~e. ::t. 
1.0" ~ 
3/4" 

,-
~ 

3/8" ---- Air Dry Moisture 

--No.4 Dry Wt & Tare 

No. 10 (O~Il~~ O.~ Tare Wt(g) 

Hyd Soil wt. "zq.13 Wet Wt & Tare (g) 

No. 20 0.1. 
d' 

No. 50 0.,2, 
No. 100 0,5 
No. 200 1._+ 

) Remarks: __________________________________ ___ 

Checked by: --:::::::::2V«>SL== __ _ 
. A-109 

A 

Tested by: ]2:&61 



) 

ONE DIMENSIONAL 
CONSOLIDATION TEST 

(ASTM D2435) 
DATA FORM 

A-flO 



) 

) 

C0/150 /1 domefel' 
LtJad' u;rrecf;tJn~ 

£o/lsa!JdtJmel:er~o .. So/C -12 QC-AJtJ~~ ___ _ 
£xtenstJmefer.._tJ~,- Q c,Jo.,<--___ _ 
_ Tesfed.Py $6 Co/TIfJ~/-by ,t('e6- Ch~cRd by __ _ 
. .Dalt 6-/6..-U 1>& t.d.s1:_w/"/ecJ7f)//S _____ _ 

- LaM ... __ _______ _ ._ . ..-h.-I/ec-!itJ/l .. ___ Ayer~e .. -

.J/; c t:f/jl'}t/l& (In) .2)t!~Iec:h()n I 

(-1:51) / .2- .3 (I/J) I 
__ 0 _0000_. __ . !.~ ~.t)t:; -- • ()dt::)() .aooo • C)cJ(J~ .. 

---.~- . ... _- . -----" .. -~ . 

0.£2..6$ • o~o4- ·C)a(jZ- • CJ<;Jo2 , c)()03 

_O--.Lz..5'_. ,oC)Ob ... ~ .0004- r)60'1 ... .. -

. __ t:LZ5~ 1"1M8 A~/'.. _ ..... ~,,' , (,'JoCJ7 • 

__ .0.5~f) 100 I Z .QCJC)'! .aoll 00/1 

. ---i...aJa .00/7 .ao/S" o:::>lJ . <XJ'" 
, /;),5 . CJdJl ..... ... .A • ~)()()7 OOCJb • • 

;), 5D . ()ooq - .ooob .oobCj - ,CJ0c8 ... _.- -... 

·50~ ___ . !.t;!~d~ __ .Oalc> • CXJI3 .. _'Ml~ _____ ~ . _._-----
1,0.0 .oC?18 ... __ • CJO 1'5 .0018 .oart ! 

• --_._----- _._--

).,00 .. c;o.t8 __ · cJc;Z+ . __ -c:> C!z8. .... _ . ,O1?-1_ .. _ ... ___ _ .•. '_0._- __ . ___ 

'4.00 _ , of~_'17 __ ._ .. ao...!lo _ -!..co_ff. ___ J.J:K1~3. .. _ . ... _ 

8,00 ,0073 .-----.----.. - .. 
,oC{65 ,Q::)(;, q 

~---.--. - , cob 9 
. .. -- .. - •• _ •••• 0 _. __ -- _ . -'- .. - . -- _. -.-.. -- ._-- . 

-._.- - _. __ 0 _ --_. . . --. -- ._. - •.. ----- ... 
'--.~- .. --- -'-

- . - - - .. .. - _. -..... -~- - .. -. - . - .. ~ _. -~ .. --.. - - _. 

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

- . - ._ . - ._. . - - -- - . ."-' . - .. --

- A-111 



) 

) 

) 

One Dimensional Consolidation Test (ASTM D2435) 
DataFonn 

Date of Test ....l1L!.r~'rj::.!IJJ!!!:~' ~-=-~~fc,2....-_ 
Technician .,,-....!I7~e~e-~~=o-:-__ 
Alternative # _~3ufrLlO!l!m.l..JSQ.lE .. S!.<2S __ 

Sample [D: ~ 'P c..p 

H 
Tare No. __ ~=-() ___ Tare No.~S9,!~~. ~bo~_ 

Moisture Content 

Trimmings [nitial 

Wet WI and Tare (g) t;t;fI' 
,.,.,... .,. 

• 
Dry WI and Tare (g) rcr. ~.3 1!~}J 

Wt of Water (g) S(.;..~ ~S11 

Wt of Tare (g) /.4Ift; I.e: 
Dry Weight (g) 17..~r; ~s: 

Moisture /!.ld.8 2Z5e 

No. Load Remarks No. Load 
(Isf) (Isf) 

I O.O'-"Z!! 11 

2 0.& 'Z-~ [2 

3 O.~ [3 

4 O.SSoo J;:, ~:abJ":) 14 

5 l. 15 

6 2. - 16 

7 ~. 17 

8 I~ .-""" 18 

9 19 

10 20 

Final 

16S:b~ 

87\~5 
It-. b'Z-

tQo.77 
2B.~ 

55.5 

Sample Volume (cc) = 

Sample Height (in) = 

Specific Gravity = 
RlngNo.= 

Remarks No. Load 
(Isf) 

2[ 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Remarks 

Remarks: (For E-P curve: Max. of 3 lines, each line allows max of 36 characters) 

11111111 illIl~"1 
Calculated by ~ ~Iottedby~ Checked bY:",~_=-___ _ 

A-112:! lof2 



One-Dimensional Consolidation Test (ASTM D2435) 
Time-Deformation Data • 

Date of Test rL z:r ~ 
Technician ~ , , , 
Alternative # 3 from SESS 

Load • o,"f5 ~~ 

Time Time (min) 

~ 

('fI 
(ef) 

{If 
((I 

) 

0 

6 sec 

15 sec .. 

30 sec 

1 min 

2 min 

, . 
.1 

. 

.25 

.5 

1 

. ' 2 

, Sample ill: Q. p c,f' ~ Di'l 

Time Started 81;re. 

Dial Corr. .fi · ,Reading 
• 

.oooC> ·c i= 
. 

c::> 

.~~ • ~~:l6 .316 

~ \ 
" ,.500 

o'l,p \ .707 

~~7 1.000 

.~$t!- ' 1.414 

) ((,) , . .4 min • '''4 .~~. . , , 2.000 

) 

(a) 

P") 
[1'1 ) 

~) 

CIs) 

~ 

~? ) 

, 

8 min 

,15 min 

3 0 riili.i -: : 

Ihr 

2hr 

", 4hr' 

- 6,hr· 

e~hr 

Tested by: _-:----,-_ 
, . 

. 8 I/:Z-.i/o 2.828 

15 
" 

·.ito~~' 3.873 

30 U'Z,' 5.477 
• 

60 .'Zt;o~ 7.746 

120 · ZbJ.g 10.955 

2~0 .?J}77 15.492 
, . 

360 . '2-70'1 , 18.974 . 
("'Me> .ee13 "'I~ 

.. 
Plotted by: ___ _ Checked by: ___ _ 

20f2 



f , 

I 
• 1 
! 

I 
i , 

I 

One Dimensional Consolidation Test (ASTM D2435) ......... u~ ....... _______ _ t<inge _____ _ 

\ Depth or Elev. ____ _ Sample No. C!.PCPIr::>¢( Part: No. ____ _ 
Offset _____ _ 

Testee! by: ~~ 
Loae! • I Z. IS 

Calc:ulatee! by: ___ Plotted by: __ Chec:Ue! by: __ 

Time Started 8t:f- ~L:!!o::ad:""'~.~~..,.._"';T~f~me~~~~ ~!::i;~ 
1al 

Read- Carr. ~ Time Time 
(min) 

o .~ 

.. 6 se 

.. 15 sec: 

.~~~~~~~~--+-~~ 
" 1 min 1 1.000 

,. 2 min 2 1. 414 

" 4 min 4 2.000 
,I 8min 8 

15 min 
I 30 min 
, 1 hr 

2 hr 
4 hr 

6 hr 

Load - IS n£ Time Started 8::j;) 
Dial 

Time Time Read- Cor~ 
(min\ 4. 

C; 0 
6" sec .1 

15 sec .25 
~ 30 sec .5 
• 1: min 1 

• ·2 min 2 

'" "4 min 4 
? 8min 8 

rc:-

"" 
. 500 

.707 

1, nnn 

1.414 
2·.000 

?R?R 

B 

"l 

-[15 min 15 149L"1I· 1.R71 10 
130 min 30 ~ 1.77 

2 7/,.'" [ ... 
lnQ~~ 

1 ~ I.O~ II: 

18.974 

Time Time Dial Carr. 

Remarks ___________ _ 

Load I .0 ~ Time Started 

Time ~!~\ Di~l Carr. rr:-Re . 
0 c:. • <e.ot'Z-

6 sec . , ,'/1;7.,.." ~l" 
, "" 

15 sec • 25 • .500 
30 sec .5 W.l:l7 7n7 
1 min 1 ~~ 1.000 
2 min 2 1 414 
4'min 4 .tl7/tf 2.000 
8 min 8 .#1' ... 2. 2.828 

15 min 15 ~ 3.873 
30 min 30 5.477 

1 h,. ",n ., .,.-
2 hr 120 I., .q J"i 10.955 
4 hr 240 ... ~.5 15.4Q? 

" . 31\0 

"'" 
~"I , II 0'7'. 

1,1 ~r »I:#61,~~ 1 



:~ .. 

i' oaring No. ______ _ 
"':. , 

" 

Station _____ _ Range _____ _ 

• Depth or E1ev. ____ _ Sample No. CfS#I?¢J Part No. ____ _ 

Tested by' e~ . . 
~,() l":!l-

Calculated by' 
Load Time Started 8:i. 

Dial 
Time Time Read- Carr. rr 

(min) ing 
0 .~ .con 

6 sec . 1 .~I/-Z ~L1 .316 
15 sec .25 .~) .500 

, ~n ftftA ~ .~~ 7n., 

1 min 1 ?I/$ 1.000 
2 min 2 95"'7 1.414 
4 min 4 .'5~ 2.000 
8 min 8 .52.'15' 2.828 

15 min 15 .153/lo 'l,R7'l 

30 min 30 .53~ 5.477 
1 hr 60 .?~ 7.746 
2 hr 120 ,5r~ I I 10.955 
4 hr 240 .5''j~ 15.492 
6 hr 1!;O .5'cj~8 I '" 07/, 

2.'l-hr /'1'16 ~47~ 1 
, 

Remarks __ .,--________ ~ 

Load 

I 

I Time , 
r 0 
! 6 sec 

! 15 sec 
! 30 sec 
I 1 min 

2 min 

4 min 
8 min 

15 min 

30 min 
1 hr 

Time Started 

! Dial 
Time" I Read- Carr. 
(...;",'\.1 ;"D 

\ ",.., :7 
.1 I '\.. 1\ I r ) A' .316 i 

.25 : 'I v: \...,.I' /: .500 I 

.5; '\! / .7071 

l' J6 1.000 
2 I (1/ I. ~I\' 1.4141 
4! I \ ~! ?,nnn 

15 _--'-_ 1\ 3.873 
30 / Y' ,..., ') ",,-, ~ 1.77 

I 60'" I' I I iii I ..J! 7 ~," 
) ? h,. 

\ I 4 hr , nn j I I)"': 1< I,M 

Offset _____ _ 

Plotted by: ___ Checked by: __ 
Load 

Time Time Dial Carr. 
! ~ 

13 0 
6 sec 

15 sec 
30 sec 
1 min 

11/ 2 min L414 
4 min 4 
8 min 8 

15 min 15 
30 min 30 5.477 

(~ 60 7.746 
: 
• 120 10.955 
; 15.492 

i 18.974 

Remarks ___________ _ 

Load Time Started 

I 
Time ' ~~me i D~i~1 Carr. fF r_<,.\ I ,~ 14", 

0 ~ I 
6 sec ,""- 1 • 111i 

15 sec ~I Vi / .500 . 
30 sec .S"k /\ ~ ./ / '7n7 
1 min i 1 I '",,- I'L i 1.000 
2 min • 2 ""- / ! l.41l. 
4 min I 4 /f' ..... 2.000 
8 min 8 

, ''', 2.828 i / 

15 min , 15 .// f\-1.h. 3.873 , 
30 min f 30 1/ 1.\\ \\;; ~ 5.477 

1 h,. 
, ,j( 

.. 

'"" ~.," .. 
2 hr • 120 / / 10.955 
4 hr , 

240 if Ii / ./. ,~, 1)5 , "9? 
I ,. 6 hr 
i ; 360 \i /iR.cl7h, i '" ... ...",n i\ v 'I/( ~/ I ,{" 0.,1. 

hr ; I 
, 

115 
, 

A-
- '-'- -



) 

One Dimensional Consolidation Test (ASTM D2435) 
Data Form 

Date of Test ~~r:-::'------
Technician ~ 
Alternative 7.#==-:3:-:fr:-o-m--;S=E=SS:::---

Tare No. _1!.......;:D::::..-__ Tare No. _.1f-J...L._---,_ 
. 

Moisture Content 

Trimmings Initial Final 

Wet wt and Tare (g) !t;. 65' la=t.~ /tJ'I;'I'I 
Dry wt and Tare (g) 12.Q'5 eS/.? 8958 

Wt of Water (g) 2't.'1{) ~.b6. , J'?,oh 
Wt of Tare (g) r. '1b 0. 0 '-0 :1c::j 
Dry Weight (g) J6~ m,b'3. ?8.laoz, 

Moisture 'Zd'.& 't11.8 . ~Zb% 

~ "SA1ht.Jt::. A .... '. ~A"t"U-n:t:W 

Sample Volwne (cc) = 
Sample Height (in) = 

SpecitkGravity = 
Ring No. = 

No. Load 
: 

Remarks No. Loa~ Remarks No. Load 
(tst) (tst) (tst) 

I .. ~,,~ 11 21 

2 ./2Pi 12 22 

3 .'2.~ 13 23 . 

4 .~~ -PL4::>O 14 24 

5 /.aoo 15 25 

6 ,?,d Ob 16 26 

7 4-~4:J 17 27 

8 18 28 

9 19 29 

10 20 30 

Remarks: (For E-P curve: Max. of3 lines, each line allows max of36 characters) 

1 1 1 .1 

1 1 1 

Remarks 

1/ I 1/ I I I I I I I I I I I IIIII~II 

~otted by /e?-- Checked b~ ____ _ 

A-116 

5 'lof2 



) 

) 

One-Dimensional Consolidation Test (ASTM D2435) 
Time-Deformation Data 

Date of Test ~ d '" 
Technician -:-'-~'::""':''''-=''-___ _ 

SampleID: 

Alternative # 3 from SESS 

Load • 0 rot-&) iff 

Time .. , Time (min) Dial Corr. {i ~ 

Reading 

0 , ·0 ,0000 

2- 6 sec .1 o4,J, ---.~ .316 

15 sec .25 • .a.t"4i5 .500 

30 sec .5 .O~~ .707 

~ 1 min 1 ,0770 1.000 

2 min 2 ,01'56 1.414 

~ 4 min 4 .¢>J'Z.~ 2.000 

8 min ~ o1/t.,ZO 2.828 

15 min 15 . ~~c::rIZ. 3.873 
• 30 min 30 ,~.91- 5.477 

Ihr 60 .;.u, 6~ 7.746 

2hr 120 ~Z160 10.955 

4hr 240 '2..:8Z8 15.492 
, 

6hr 360 z.6iG;o 18.974 

'I- ~.,.. hr {fIfO ,2"«(,.q 

Tested by: LV:; , Plotted by: ___ _ Checked by: ___ _ 

2of2 

A-117 

6 



One Dimensional Consolidation Test (ASTM D2435) 
n_ ... _D __ 

pepth or E1ev. ____ _ Sample No. 6-PC? rp?z- Part No. ____ _ 

Tested by: ~ Plotted by' 
Offset ~_-:--__ _ 

Checked by' Calculated by: __ _ • . 
Load .n."7~ Time Started q:l«> 

Dial ... -el 
Time Time Read- Corr. rc:-

(min) ing 

0 .Z"'!,,-., .'"" . ., 
• 6 se" . 1 13.:).:>5' .00.0S .316 

15 sec .25 .~/8 .500 
~n < .3~ "Tn"T 
1 min 1 (5~~ 1.000 
2 min 2 ~J<!>77 1. 414 
4 min 4 :';/1; 2.000 
8 min 8 .. :2" 2.828 

; 15 min 15 ~J 'l.R?'! 
30 min 30 .3Z73 5.477 
1 hr 60 7.746 
2 hr 120 :~8 I 10.955 

r. 4 hr 240 .~~ f£.7 I 15.492 
C 6 hi ~ 

• m"~~ ! 1" O"TI, 

, i'Zhr .%'21 
1 

"7/.~ 

Remarks ---__ --~,.--~_x...__-
-;(f: FLLJOD (, Sb.:/) 

Load • s:.o Time Started 

! Time Time 
Dial 
Read- Corr. ~! 1i-__ j.JJII:1n.W---:~H_--_:__"--__j 

I.. 0 
\7 6 sec 

I: 15 sec 
I 30 sec 

1 1 min 
2 min 
4 min' 
8 min 

is min 
, 30 min t, 1 hr I 

.1 
.25 
.5 
1 
2 
4 
8 

15 
30 
60 

! 

! ,42';7 I. dOle. ! .316 
'.~ .500 
:, .7071 
:., 1.0 

1. 4141 
I .. 

A-118 

Load '.~&;o Time Started ~:'/o 

1 Time Time Dial Corr. I ~ . . (min) ~in .. 

PI 0 .?:/':>ZL .~,.::.I 

~ 6 sec '.1 .. :~k7f .~0c>1 .316 
15 sec .25 .~7 onn 

30 sec .5 ·7103 .707 
1 min 1 .'q1~1$ , nnn 
2 min 2 -~"h,- 1.414 
4 min 4 ;","'18 2.000 

'5 8 min 8 , '3E!f'i\- 2.828 
15 min ,15 ,:2;':1DO 'l.R?"'! 
30 min 30 .. ?"l'5'b 5.477 

I 1 hr i 60 . .t/DD1.. 7.746 
2 hr 120 ,~ ~f:~ 10.955 .. , 
4 hr 240 • '.Ad' 15 .492 

i 6 hr 360 " (.oJ 12, 18.974 
'ZJfhr 1/';1/6 ! ."1tA>G:> : " • i 

Remarks ____________ _ 

It; 

I) 

It-

Load /,.aa Time Started 

I 
Time Time. i D~~ Corr. 

(~;~, i Re~"i", 

0 
6 sec I 

15 sec 

30 sec 
1 min i 
2 min , 
4 min 1 
8 min i 

15 min ! 
30 min ! 

1 h,. 1 

2 hr I 

.25.v I 

1 I •. ""~ I -
2 • 
4 ,'X5$1 

15 .5'I..§:t 
30 1 
liO • 

120 .5,JoJ 

I 
I 

I 
1 

re:-
.'l11i 

.500 
7n7 

1.000 
1.41[,. 
2.000 
2.828 
3.873 
5.477 .... " 

10.955 
15.L.Q? 

I 'A 0 .. '.' 
I 
I 

; '1 I or '" 

i 



{ 

I 
I 

One-Dimensional Consolidation Test (ASTM D2435) 

Sample No. cp<:prp;a~ uepth or Elev. ____ _ Part No. ____ _ 
Offset _____ _ 

I Teated by: {2g.!.,.... Calculated by: __ _ 
1 Load :::!. 66 Time Started 

Plotted by: Checked by: 
. 

1 Dial 
Time Time Read- Corr. rr:-

(m1n) ing 
Il 0 ~ _~1:rJ 
I) 6 se" . , .5'f9{ -"-""~ .316 

15 sec .25 .5"'77 .500 

~" -- • .95a1 .707 

1 IlIin 1 ~ 1.000 
2 IlIin 2 .~.AI 1.414 

I - 4 lIIin 4 .~b 2.000 
8 min B .f5<.gt 2.828 

15 IlIin 15 5"1oz.""5 1.R71 
30 min 30 A .,~ 5.477 
1 hr 60 ~ 7~L) 7.746 

I S 2 hr 120 li:ffi5 I 10.955 
4 hr 240 .fJl?J'iJ 15.492 
6hr %0 ,?g5~ lR.qU. . 

.:?~hr 1~1i: ~'JF. .. ! 

Remarks ..-. 
. / 

/ 
Load Time S tarte¥-

! Dial 
corr/; {t. 

I 
Time Time I Read- I 

(min' ! <. ! 
0 ! / , 

6 sec .1 " ~ 1/ I .316 
: fro.. . 

.5001 ! 15 sec .25 , 
130 sec .5 1/ 1/ A • .707 

1 min 1 "'-, / .... I 1.000 
2·min 2 1-; .41\ 

, 
1.4141 

4 min 4 V-.. ...; .\ , ! ?OOO· 

8 min 8/ I I j\ .i.lJ ) 1 '.828 
15 min iY ) I !XlI ' ! 3.873 
30 min -...10 ! ,\/ .- I 

~."77 ,- I 

1 hr l7 60 ! 77M. 

i) ;~~ 1 t!!:;1 j I 4 r I ? 
360 18.97 ... 

Load 4:~ Time Started 

f Time Time Dial Corr. T, {t;", I. 
: {min \ 1,,-.-,<_-
I 0 •. .~"2-7 I 

.316 
15 sec .2<; .$4:> .00 

.707 
I <. 1 min 1 _ -;:;;;; , """ 

2 min 2 ~z.n(.~ 1.414 

2.000 
8 min 8 ZTIIA 2.828 

15 min I 15 _u~ 1.R71 

If 30 min 30 6ZIA 5.477 
7.746 1 hr i 60 .~'Z.+:Z 

2 hr I 120 ,C-.'HJ.I 
4' hr I 240 -:;::{;7.A1.., 

/1i 6 hr I 360 [, bt:'ffi . 
'7Zhr! ! .. ~~ 

10.955 
15.492 
18.974 

Remarks ___________ _ 

Load Time Started 

T~ ;~~ \IR~!~L Corr. {t. 

0 :~ 
6 sec I ",", ./1 .116 

15 sec .25" 7/ .500 
30 sec .5 "'-"-- Col 707 

1 min i 'l IA."'- V i 1.000 
2 min • z.:.. A.~ I , • lo.llo. 

4 min 1 4 /\ '" 2.000 
8 min i ../, to. '\ 2.828 

15 min I /3"( v.v """'" ,} '\ 3.873 , 
30 min -r 3'ir [I" 5.477 

1 h~ I .. 0 \.., ., 1.&. 

2 hr ! 120 1'8.955 
4 hr I 240 ";)..Cl1 . , Q o"lv . 

. :-
A,-1 hr 

I \. 19 :·c I I f 



I 

I 
; 
, ' 

One Dimensional Consolidation Test (ASTM D2435) 
I Data Form 

Date of Test Z'1 ;TV/-f!: Sample ID: Ct""c/'J)$o 
Technician -,,~:.......::==-.:,----,-__ _ 
Alternative # _--"3c.Lfr[!!o!!lm..02SJ<!ES;!ilS,-_ 

Tare No .. _____ Tare No. _:5 ___ _ 
Moisture Content 

Trimmings Initial 

Wet wt and Tare (g) '8/.1 0 

Dry wt and Tare (g) 

~ Wt of Water (g) 

Wt of Tare (g) //.'16 
Dry Weight (g) O~·% 

Moisture 83·1 

No. Load Remarks No. Load 
(tsf) (tsf) 

I .bb'Z-~ 11 '" 2 .J2~ 12 "'-, 
3 .Z~ 13 

4 .$~o F~ 14 

5 I.~ 15 

6 2.l!ltO 16 

7 .If.aa 17 

S- .............. 18 

9 
-,." 

~ 19 

10 ~ 20 

Final 

1 b1.'11 
1£6.Qr 

4-0~3 
/c,r.&:,q 
5'1.'1.-S 
B2,~ 

Sample Volume (cc) = 

Sample Height (in) = 

Specific Gravity = 

Ring No. = 

Remarks No. Load 
(tsf) 

21 '\. 

22 "'-, 
" 23 

"\ 24 

\ 25 

\ 26 

\ 27 

\ 28 

\ 29 

30 

Remarks: (For E-P curve: Max. of3 lines, each line allows max of36 characters) 

Islo Ixl IfAll Ix I 

1 I 

Remarks 

, 

\ 
\ 
\ 
\ 
\ 

\ 

Calculated by ____ _ Slotted by ____ _ Chcckedby ______ __ 

,Ah 120 

"'H 1 of2 

\ 



1 
I 

: 
i 

I 
; 
i 

One-Dimensional Consolidation Test (ASTM D2435) 
Time-Deformation Data 

Date of Test --=2;;....· ~~4'....L'lt_'1-'-~ __ _ 
Technician_~£",""""::",,,,_Cr-=-___ _ 
Alternative # _~3ufr"",o!!!m!..!S""E""S""S __ 

(1 

Load • ub~5 .k/ 8;2c:) Time Started ___ ~ __ _ 

Time 

0 

6 sec 

15 sec 

30 sec 

1 min 

2 min 

4 min 

8 min 

15 min 

30 min 

Ihr 

2hr 

4hr 

6hr 

:?fir 
Tested by: ~6-

Time (min) . Dial Corr. .fi 
Reading . , 

,() ,0(/00 -c>o~3 0 

.1 , <)olZ-- .316 

.25 • Qc)13 .500 

.5 .a:Jrl' .707 

1 Ool'/- 1.000 

2 .~/? 1.414 

4 .001'5 2.000 

8 .0616 2.828 

15 .oa/~ 3.873 

30 ~ C dll, 5.477 

60 .0::) / 7 7.746 

120 .dOn 10.955 

240 ;.~/B 15.492 

360 .~t& 18.974 

,00/<7 \/ 

Plotted by: ___ _ Checked by: ___ _ 

A-121 

1(' . .I 

20f2 



) 

) 

One Dimensional Consolidation Test (ASTM D243s:------/~/ , 
DataFonn . 

Depth or Elev. _____ _ 

-r~ 
Sample No. Part No. _____ _ 

Teseed by' ~ 
Offset _____ _ 

Caleulated by' Plotted by: Checked by: __ _ • • , 
./~S'~ SIS'ff Load Time Started 

Dial 
Time Time Read- Corr. .rr:-

(min) ing 
0 c> ~J" ~~ ;;? 

6 set! 1 • .o.oz,'3 • .316 
15 sec .25 ,CldZ-s .500 

~n • ,Ot::IZ3 > 7n7 
1 min 1 ~" 1.000 
2 min 2 ~ 1.414 
4 min 4 .<:)4.--1 2.000 
8 min 8 ~Z£ 2.828 

15 min 15 CI,o'Z$ 1.R71 
30 min 30 .co'Z6 5.477 

1 hr 60 • ..-.Z6 7.746 
2 hr 120 .~z.::,. 1 10.955 
4 hr 240 .4:::Iz,s 15.492 
6 hr 160 ~aO~"7 1 ,,, O~J. 

.!.to1tr .~. 111 I 

• 
Remarks ____________ _ 

Load tiC;D • Time Started 8iJ5 

I Dial i , I 
re;- , 

Time Time Read-I Corr. I I 
(nrln\ i in" 

, ! 
0 a ! .~7~1 .0007 ; 

6 sec .1 I alll> I .ool1li .316 

: 15 sec .25 : {)IlS : , 
.5001 , 

130 .5 ! ,{J1I1 I : .7071 sec , 

1 min 1 ·'.oI/Cf i 1. 000 
2 min 2. i,oJz..t I 

, 
1. 4141 . 

4 min 4 !.dZ2- ! ! ?ooo· 
8 min 8 .~Iz..3 . I ?R?R 

15 min 15 ,6/t.q. I ! 3.873 
30 min 30 !.o/t.-b I ~.['771 , , 

1 hr I 60 ;.OJ~7 : ~ 71.<. 

? h,. 120 i. ~ IZ!J.i : 10.Q~~ 

4 hr 2ltO i'Oi ' : 1~~ 
'6 hr ; 360 i.DJ I .l...SJ..... 'U.Y. .. ! 

;-z...Uir 16gB ~ ., . 

Load .Z~ -t:s-l' Time Started 8: 

Time 

o 
6 sec 

15 see 
30 sec 

1 min 
2 min 

4 min 
8 min 

115 min I 
30 min 

! 
1 hr 
2 hr 

! , 

Time Dial 

2 

4 
8 .. 

15 
30 

60 
120 
240 

360 

l.ad7,....1 , 

Corr. 

= -c£5' I 

.316 

.707 

1.414 

2.000 
2.828 

5.477 

7.746 
10.955 
15.492 
18.971t 

OJ 

Remar~ __________________ --

Load I/J".} Time Started :8)")2 

I 
Time Time i D~~~" Corr. vr 

f • • ,\ ! Re'" 
0 >&J 

.~'3~ .0& 11 'ft 
6 sec I , 1'l~'Z.- oolZl. . '1 6 

15 sec .25 <tJI'rtI!.! .500 -
30 sec .5 DZ!JII .707 
1 min i 1 1.6~':f1 . I 1.000 

2 min , 2 l)atJS' I 1. 411t 
4 min I 4 ~OZJ~ 2.000 
8 min i 8 .Cl~I~ 2.828 

15 min I 15 .,Vtt, 3.873 • 
30 min' ! 30 l.aJ4 I 5.477 

1 h,. I 
~n .DZZd ., ., I. I! 

2 hr , 120 , tJ~ 10.955 
4 hr , 

240 .DZZ '~>[,Q? 

'" . , . i~n ~D&g I '0 07[, 

! '7t!!.r I.ZI~ • . , 
I 



\ One-Dimensional Consolidation Test (ASTM D2435) 
- ,. ..•• _.L! __ n ........ 

Oep th or Elev. Sample No. ____ _ Part No. _____ _ 

Tested by: _....,.-_ Calculated by: _...,..-__ 
Load Z-a::;) Time Started • ~ 

Offset ______ _ 

Plotted, by: ___ Checked by: __ _ 

Load Time Started 
Dial 

Time Time 
(min) 

Read- Carr. .rc:- Time Time Dial Carr. 

o 
6 se .316 

15 sec 

1 min 1 
2 min 2 1.414 
4 min 4 2.000 
8 min 8 2.828 

15 min 15 
30 min 30 .0 5.477 
1 hr 60 7.746 
2 hr 
4 hr 

6 hi 

1-~r 

Remarks Remarks 

Load Time Started L d oa Time St rted a 

Dial ! I 
Time Time Read- Carr. Time Time i Dial 

(~<,,\ I Rea,!;", 
Carr. ft.""j 

0 0 '7 
6 sec .1 6 sec I _ 1 A \/.11~ 

,15 sec .25 15 sec .25 I r". I\J, V .500 
/30 sec .5 

1 min 1 

30 sec .5 I I 7 7n7 

1 min i 1 I ,- ,4 V i 1.000 

2 min 2 2 min , 2 If ,-;/ I 1.4lt. 

4 min 4 min I 4 /j 2.000 

8 min 8 min i til. '"'/ 2.828 

15 min 15 min 1 5 / 3.873 , 

30 min 30 min ! J 0 i/ 5.477 
1 h ... 1 ",n/ '7 '7U 

2 hr ! xto 10.955 

: 4 hr '/240 1';,t.Q? 

2-3.1';'< 1(,0 I '0 n'7', 

I 
1 
I 

. 



) 

...... 

SOP -1 

............. ........ 

MODIFIED LIQUID RELEASE 
TEST DATA FORM 
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;: .. 

SOP~l' 
Modified Liquid Release Test (LRT) 

Data Form 

Date of Test: -=.(g:-::. :-c/8.:-• .:....:~'--'~~ __ _ 
Technician: 12!1F~ 
Alternative #: __ ~3!....!fr.!..!<o~mw;S!.!.<E!>!.!SS,,--__ 
Task#: 

SampleID 

Initial Moisture Content on Gravity Drained Sample 
Final Moisture Content After LRT 

. - .... -...... 
2,14J.e. 

.......... ... 
(%) 

bl. ~-t?!1P (%) 

Pressure (psi) Cumulative Volume of Liquid (mL) ~, ~ 
S'f'Itf'f' ~4f.S 
~f 
*~)CQ 

-

-

0 

5 

10 

20 

30 

40 

50 

23Of. r5 _-=,1'11 

58'1. to _'1""' 

0.0 
I 'S'Cf. e. 

J..I B.8 
2.'b"b·tf 
2&)8:1 
?L.k,4-
'2(pq.? 

SY'NI.,..~~·1tI 

~ .B:,~("'., 

$r .... I<>!'.,.~:z,~ 

'$T.- ~ I~ I~(~ 

11'A4.<r ~ .. t>'~ 

II 
~ 

~ 
D 

o ... ~ .. 

~ 
1ir'A41'<r.}/~ t1 

Checked By: _1);)-"--______ _ 

'-kt... ... ~V'OX ~ 3/.877 i17J

L- 5 2-2-. ~CfCJ ern-: 

~ /)/A.Z, 8S In 
.,f< H~. !).~ In 

1 A-t2'5 



~ 1&31/"e.'?~ -~~of~ I ~'LO \$ ~~ ¢>"'#~ ...... AT" Jdrop /llfC&.. 
AHc4 7'Z./..J AIlS ~¢.V""llt..d"lc> vllJ...... 5" f$i _ ~t!s-
~.a'.\.~ (<-~I"-C'!~" f51. ( ""I - $;1rN~C!. N#f' ~'i¥'"j 4fT' 4,,-<-

I , 

) 

A-1.z6 
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I 
! 
I 

I 
I 

I 

) 

. 

• (g • 1', -c; '" ' T Ii:i>- .:IIch1d-c- IS ':f-r-I LL. t::>~ f P ~ l4"I' i""fI~ ~~ 6..[: 

-.::1.~f/6'5'.r~t!. {:rr' e:Se>p ..... R",J 51.~".lk 
c.::.}~CT..,:JI Slh~ '"i"£~t' .... ".s UiUp --r- lOps; 

Cf/'2:=./1b ~ No, ;'00'716"'4(", Hz,0 ,~. be.,:,- 9...1'Z..c.e'O +no..-. 
-s.~"'rk; (.I~r 16 p<=' - ?q.~ r ~ <1.J~4fn""") h,L 

----.....4r' ~:Z., ~ I.He:.""-4.~U>I_ ;p r!Si ~I)r,.fk c='utti.(, 
~ "&'~~ , 

~1\'T f:I?f> .... - ,6 .. :t:: k.p... ..... ___., <:J.~fS ,;. rz.m.J~ 

~O W,4- .. 71.z... ('''.6 J20.o ~ .... ' r .. 'Qt..J~ ~~ 
" .. t.. IS .z '$ '3. + ",/) A Nr.l f~. I~~-,-.o 
~~i *" N-o~: ::r:.. ~t..O c.Q\y I .... ~.!.~ fr~ "i'o:. e?f>$l 

- l:>~"1... A. I-~ ~l" , t~ ;::-I'tlwv~ e:.N-7'tI$ 

J' f..Il'tl Ii' - ::r:... 'T~Ei'N ~ I<. D .. , . .1 N "T'ri '" f7"'e.$'$) 

'bISl.SS~ -rtif:.. /1c.s:t.ll=ttP~ J NJo t1~*f.D 
H,':J" ,,~. ~~, ~~ .... , .. ~ ~ A'"~MA\tt:$ 
A>J 1)"111-1$ ~~.m:. pR.c'l:>~ _ ~A L.. 

~N -rl 14te... = j. is Yn)n 

. AT 3:CJOp ~ A. T~ 1m/I} -/O,S€L..-

, 4 .4As lJc<:uhzl/'-/J7'~D ~ 8~)/Y) ~5~r '1/z.tjq,~ -A-.-8' . 
k ~6.:=., Mr:. AD,o'"116,<..,4t.. H~ eo]3..z.., -fb~ 
~- Ji4 ... ~ -... o4cl I ~ 
(-e.~ .. J 'L2.7Jt/)"'V;""II~4"1a 25'; ~ ""*' <--'-., ,.",V" ... ; 

__ ,-.\-r- //:00.> A-b- ....... AS ~~v- ("';A~ C!?. /,?//h 

t1~ f~~~ .... A ~ M~Sf:..p j<!l. ~ (>$" 

-«"~: t.....J~ '#1.~/~ rl"q5 /<> 4'of'J/>-rtnf'~ 
, 

l.w M ..4 L ~t< cs ...... ..,.....,~ ~~ ~z:. • .,. ~~ 
~ T~ I"Ul'l1p ':-tffl<~; :z::: HAC> ""T"'" 'T-AKf.. 0 .... "N 

,"7"H't. Pu~fJ -r-=, ~~«l. I'r.'j ~\~ ~~ 
~....,(. ~,,~ ApI'Zl'l< ~ 1'11;" 

.AT ~ j01>i; 3J.0 "'" wA;' ~~ (At>pm ... IIL ll).1t\oJ) 

--="" A.r (::so; IfS~ ~'I'PU:> / A"i..· 2: 1'5 
T.-r4(.... V~l ~.S-I1-t/.A-1Z'C';'-
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SOP-! 

Modified Liquid Release Test (LRT) 
Data Form 

Sample ID -----+~~~S1:~ .. ~ .. ~_~_-~----
............ ---

Date of Test: 
Technician: 
Alternative #: __ --'<,....., ............ """-__ _ 
Task#: 

Initial Moisture Content on 'ty Drained Sample ------(%) 
(%) Final Moisture Content After LR 

Pressure (psi) 

0 

5 

10 

20 

30 

40 

50 

k' 
=r:....rr~.N,_1I\u..'I 

~~r-.\ ~ /I 

r 

Cumulative Volume of Liquid (mL) 

Checked By: _-->,-_______ _ 

.----- _._.-- --- -
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SOP-! 
Modified Liquid Release Test (LRT) . . ................ .. 

.......... 
............... -

Data Form 

Date of Test: ---'"'6":--..!:::~=--:4----'-"'t.z--__ _ 
Technician: TZf!4= 
Alternative #: __ -"'-3 .... fr"""om""'S"""E""'S"'-S __ 
Task#: 

SampleID CPC.PLR' ~z. 

Initial Moisture Content on Gravity Drained Sample 2o::J. G:. (%) 

) 

Final Moisture Content After LRT 

Pressure (psi) 

0 

5 

10 

20 

30 

40 

,50 

/nrrlloU.- ~l'Inffk w-r 
w/l)f4u>: Zli8'i, ~ 
M~lZ~1;5 

,~B~/,:-

/;1"/41.. . ~1$("(Jr-e ~ 

,'/E:r' J 3Zf, &17 
:Dry t 1'2.87 

7 tfre' ;.13 (c..(.) 
~ h,ff~;;'J()3.8 

(%) 

Cumulative Volume of Liquid (mL) 

td 
8<1,1 $T.44f@.I():~ 

Idd. Cf ~,g~/':;' 

'Jr::.., ? ~ {!d:'It(~ 
/19.15 ,WAI:( @8d5~ 

12¥.<i ~.,.. AIlr t::!'/DD5 ~ 

t1-7",Lf .... / ~ ~ (" 

Checked By: --"5c:........ _____ _ 
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SOP-l 
Modified Liquid Release Test (LRT) 

Data Form 

I ;{M 4d.JJw"UI.-A«(,P 
b-U-'1f;;, - ~ Z;3o I yJl1f . I A£ <. ICX~t.-

, U J1d(&t:- C) p' ij - u-ur.e A C),,-, 
t.::rZ7.q(. _ f!!" 8:/b , /I'" Al:;ldrt1tJniJ L L~I ",/ AAI ALU.J,.."IMI~ 

. _~ .. 2>';./....J) A"'l..t ~ I S ,~o 1"- J6pr 

-

_ 4'~£ I riff! A f:F<JUIr' ' ., ~ ~~I/i.I'~ E.$~l~lAa; 
CI4A(Z.. '1'01....-t '" 'S''-'1k:r' A.. _bf!.Jr-7' nr. 

( 

~ 2:45fJ11 -.4 i:;.)r.;(~) 4n Af)O~L 13 ,fjlh) 
Au..u i'1111~ 0 (fYJ.,::ia--. /D rfrl 
54J11pJe g --(fie-.,... £<;utp ~ ;(Dpsi 
(?f (:'LAtJ< I~ &»-ro(~) 

<e c!3;~S- 4,zf >:?'h~h J 1111 4:ldm~At... JZ,~Hsl 

~ ~hvl~~ u.»d~ Z::::>fSl J SAbt,J." 
I'S ""eN '''''~~ ~ 30~$~' 

@.../6:0.::;. A-t=>.,.('-w/-? I r'~ IS Inc-eAJ '70 

. /0 4<Jr~; - 411 A/>prr/C/rn;rt- 4PrJ lJau~u~ 
V2~P;~ .. I~.~...J) . / 

(f} /.. C- ~ - .2J. -C < :;11/11') .; .117 d "dr71~5.1-;u 
4.4$, A~l.tM.ut..,4't1;O {~JI"5 'ZZ,b_~ . 

I~, I~£O -;30 ~f$; 
Q- Y:. =Z> - 4-6 '>Z~I/\ . ,(Gelih1. Ad,iL.. !!J,o_l. 

J' ~ 

/<sr'AL. Ac::.~c.J""" / Z-7. ~ """,J 

.A-130 
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SOP - 15 
HARVARD MINIATURE 

COMPACTION TEST 
DATA FORM 

A-131 



;OMPACTION DATA 

Proj ect: '--=:;~.J.-6~r;~~:...:.~~~-=~.-.:L ___ _ ...... -----sampYe·'fo:: __ 
Class: . Group: Station: Range: __ 
El: Borrow Area: Machine No. Date:~tr.~ 

Tested 8yh- Calculated 8Y:~ Plotted 8y~r Checked 8y: __ 

Point No. 1 2 3 . 4 5 6 7 8 9 

Percent Water /t7. If-/. I'" /$/, ~/. 
Wt of Soil & Cyl, gms ~5tcfe 

~ 

~ ~.'Q I".;>' .... 1"I1lo~ 

Wt of Cyl, gms _..J 
'77~ 1J.19..r~ /1?Ji 7!..ff 

Wt of Soil, gms l?bf I~~f ~y I/tJrJ.t$ I~A .; 

Wet Density, Ib per ft " ... ~. ~&2 'rItf»,74 IMN ~ft. 
Z 3 " j -Cup No. ( 

Wt of W Soi 1 & Cup ·1:>''!J' 'pl.l~ 1Jb.f1 ~f,jJ M'/1 
Wt of 0 Soi 1 & Cup : t/.Jf ~'9. 1i.t$ 1Zt.lv ~t)/ 

.~~~~. : .. ' . , .. 
'tit or C'up . ;;fI/ 1.'fiI /.14- 1.16-

~ .:-.. ,. 
.' ~'# •• ' t.r~ . '".;.' 

1.t7f I/!4"" 
';,: . Wt of 0 Soli I.:>. .. I~~ ~If 't'Z/. . 

Wt or Water I~ e81 Id~ /j,~ /4~ 
;;; MoiSi: I~I 11#1 h.~ $7 :sv.', 

Dry Dens i i:y ~1.3 ~7 '7.:f 16tr.3 'f.%.-
Needle No. 1\ / \ / 1\ / I~ / \ 1 
Needle Reaaing y. V V Y V 
Resistance. lb per in /\ j\ ,'\ I \ J " 

1 
~ ....... 

~ 
v, ~ 

~ 
.+ 

'OJ I ~ -.... '0 
0 

~ 
'II: 

~ 
en 8 4) ~ 

~ 
A-132 
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~OHPACTION DATA 
TheOidcai 

. link. 

~.~!J..JJ.J.JLJu.L\.J 
~ AUG 211995 

~ i : .. :15 C:=: [~~~:~_:""i ...... -
~ '" - -.. ' .. 

Proj ect: (FCP H/I1 ¢Z Samp J e No.: / __ 

Class: /' Group: /' :tation: /' Range: _/ __ 

£1 : /' Borrow Area: ---- l\1acni ne No. ~ Date: ,-:25"jTU.ut(.. 
Tested By: h"calculated By:Gr Jlotted BY:i~rChecked BYX:~....7 

Point No. i Z '") , !.J , I 1 ! 4 I 5 I 6 I 7 1,8 I 9 

Percent Water I J : <-fij"'/G !7··'g I 
Wt.of Soil & Cyl, gms 

Wt of Cy1, gms 

Wt of Soi 1, gms 

Wet Densi ty, lb per ft 

Cup No. 

Wt of W Soi 1 & Cup 

Iwt of D Soi i &. Cup 
I 

tit of Cup 
I Wt of D Soil 

Wt of Water :g.z" 

% MoiSe 

Dry Density 

Neeole No. 

Needle Reaaing 

Resistance. lb per in II 

A-133 
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SOP - 13 
BENCH SCALE SOLIDIFICATION 

DATA FORMS 
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t 
s: 

~ 
-s: 

U-\-

i.~ 
'""'\+ 

1 
.:r> 
I~ 

~-< 
111 

~.~ 
1 -o 

'" -.S) 

~ 

~ 
:f. 
~ ..., 
~ 

~ 
!: 
~' 

'-, 

I 
'" 

...... "". __ .. -
I . --

~ 

Altemate# Jfrom SESS 
Task # 

Screening, Phase 1 

% Solidification Agent 10% 

Weight of Sample Aliquot (g) 500. ° 
"Solidification Agent (g) . qil5" 
Volume Upon Mixing (mL) ,.,t~f) 

Mixing Time (min) I 
pH /VDC- ~()/¢ 
Temperature 7'·~'f 

l:I",P-13 
Bench Scale Solidification 

Data Form 
Sample ID C PC P.1 SC r.4.. 

'Ie, '. ~""t % Beo ... He. r{~ 
~Y SoIl ,'-lj'c:A7-to#\. ~+- 1.1 AUS 21 

Analyst 25% Analyst 40% Analyst Sf)"" -Ii ')-:- ~ s '" Q.,,: 
'- -~yP 

" 

~ SOD. 0 ~ SOO.O S-OO.O ~-' 

~ X2-.g~ ~- 36,6,0 -1fS:7S" -Ii&: ~ 

AfW N if"5o NW ~ l./6'lf ~ IV jf.<to #VJ 
~ 3,~ ~ !).{!J 

"" ~*d5 -. 
~ "$.0 / ~ ~. 3.0/ rt5 f;::- -g.o/" 1,..,..-

IJW "1~/)f)r-: ,JIJJ 7"3·;2.. JJW 7:;':Z~ liN 
:::;;$;;::::!~,":=:::::::::::::::::::;~';:::::::::::';::::~~$~':;~'B!::'-:::::*::::':::::::::::":::-':;;::::-;~:}M::';::':~:~:::::;::::::::::~::;-::i:::::::::::=:::'W.~:,o;:::::~:::;.;:::::::::;:'1::::::::::::::-;::::::::;;*:;'W~;';:::>':W*::::~:::::-:::::~;:'«:::'->::;~:~:::":!:~;$::::::::::::::::::~::::::::::::::::~"$:w.-::::::::$::::~:::~:$::::$::::~-:::::;-::::;:<o$m·;:~:::::::@:::::::..;:::::::::::::::::w.~:>::.::::::~m:::::~:::::;::::::::;:;:;::;::::::::::::::::~:x:;~::::::::=:~:r«'::~:''::~~:@;::::::~1-~:::r.-.;:;:;:~:;:::.;~ 

Fraction 1 2 1 2 1 2 1 2 

Elapsed 1lll1e (min) ~ 

Volume Change (mL) (3. :lc!. .. "", ¢ fj -'- ¢ r) ... ¢ rf ¢ ,5 ~ -".., ..... ..... 
~enetrometer Reading e ~ ~ rt ¢ ~ rL '/ ~ f I -liS - t 'I "'lib 

Average Penetrometer Reading " ~ ~-

, 
'I' ~ ref 'I.: ~ --I Solidified Moistnre Content -

'J 
Average Solidified Moisture Content 

17) 
'v.I 

~ -'-

**% Moisture, sluny (aliquot 1) C.Pcpl.Mc.¢ I s. i? /.ftR 
**% Moisture, sluny (aliquot 2) c.fdl ft4c.f/:1-.= 81.70 

r, ( GI:7D:'I1 '/ 
"calculated usingk-[x-(x"wIlOO)] " (y/lOO) ... €OO - 5'00* ToO)J * 1Do 

Average % Moisture, sluny --,ff"",l:.!.. -'.7..::.0 ___ • 

~~e:t"'t-t'f)" ~t'~", wC\-S zeV'O cd- o"e.c{'l"'G~~! 
f)~vt4eJ N $OI4Q 0+ SveerlA~1It- @. ;.. J~s (.VY-t'!.\2-

\)p, ~., J_ A '" I,-, .. J/ u" • .., ~ff /) r J .... ,,. .. '. 

x=weight of sediment ... $"00,. 
w=average moisture content 
y=solidification mix ratio expressed as a percent value of dried 

sediment solids 
"" follow ASTM method 02216 

Checked By: _y:::"". ==-______ _ 
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Bench Scale Solidification 

MIX ' r: , Data Form 
TestDate ;J!)";JtI;0(Dz're, u.,.~ D.. . 
Alternate # 3 from SESS 5"0 % 1JJre -r Po,.ylll.~ Ce»t~ *l-
Task # + 50 ~ Fi If ItStI- c.tt\4~ F 

Phasel [ON It- DRY vJb(6-tt /b1t5t:SJ 
% Solidification Agent 10% Analyst 25% Analyst 

Weight of Sample Aliquot (g) /000 ~ \1'0--

'Solidification Agent (g) 

Volume Upon Mixing (mL) 

C 'Pc.PDSO:1.. 
SampleID cee-CD 5~i";J~ ..... 

40% Analyst 50% =.-p 
t 

€fl=-~~ ~J /~I%jiJ:'.d,,, ~ .,~. m·· ,N!!I 
~ ~ . I~r I~ . {I'-It~r ~L . o~' 1~r01 I r1:. V I Penetrometer Reading - .~ ~AJV~ ~ . 

Lb 
~" <:::I..~ 

11\ 
Average Penetrometer Reading 

Solidified Moisture Content[.i13.ts I 
Average Solidified Moisture Content 

**% M 'sture slurry (aliquot 1) Cp?CfOMC$S!. -;. Bo.l ~ • calculated us.ingk=[x-(~'w/100)1 * (yIlOO) 
o 01" , x=welght of sediment 

**% Moisture, slurry (aliquot 2) CfCI'QMCtj:z. ... iV· ~ w=average moisture content 
Average % Moisture, slurry '8{) • ( ? y=solidification mix ratio expressed as a percent value of dried 

J f\:\: .l <€ \ d~V cuyi.o Qt.tt!l, /ft:x sediment solids De.c~l\te '" to I'.\l 01 , .. ?t(n~ ~ 'I '\.1. I \... 'f: "followAS1Mmethod02216 111/\ 
.,.; ~ tI\ ~,. Oe~d ~a~\\_\ r~ '" • ~'.rl\."~ @,,,l,,.'1\trJ..CheckedBy:---lr.:.._v...::..-v ___ _ 
<\< 4- ",L 0"- Llo'/.. ~(" ";\J.,. .. ""t.--" ebs"tIof.d ()~ Q.,I)"D. effl" .. ;_~ 1:' .... "I ._ . 



lJs 
SIC 

tJ:< ~ 
!:.~ wu: 
-..I 

c.om 
~ 
~ 
'" 
~8 
~ 
~\.l) 
f:!....u 

~~ 
I
~ 

' __ "~ __ "_'_h~ .. "'·_ ".,~ _ .,...... . _.~ "' ................ _ 

S~-13 '2'1 
Bench Scale Solidification '""-11' ~nn n,.., ..... 

Test Date 2-5 TVA) Ie, 2 10 . x.\ ']( J, Data Form 
.... " v~tdl •. 
,:~,S"o L..I'W\. t. 
7!i" ~ <;h-N 1> 

Alternate # 3 from SESS 
Task# _________ _ .. _--... _------------_ .. 

ki~~} 
::""._ • --:.r" .:. '~.:: ',*~:'1::: .. :"r,',-;"" I""it.'":, ......... :,.~r..; 

% Solidification Agent 10 % 25 % . 

Weight of Sample Aliquot (g) ~ ~ 

'Solidification Agent (g) ~ 

Volume Upon Mixing (mL) 

pH 

Temperature 

Fraction 

Elapsed 

Volume Change (mL) 

Penetrometer Reading 

Average Penetrometer Reading 

.::::p Solidified Moisture Content 

Average Solidified Moisture Content 

., Y'O\UIl( Ck",\{ 
**% Moisture, slurry (aliquot 1) Cl"cpr>JI'M! ~ 80.! . • calculated usingk=[x-(x'w/IOO)] • (y/100) 

**% Moisture, slurry (aliquot 2) C.1'C.PDMc$5!l- = ?P, f x=weight ofse?iment 
AVerage%MOisture'furry 80~1 r/)o ( . L. ,. w=av?~gell!'0lstu~eco~tent 
" I 1 L L k £.) d ,c. ill )I", 'C""irr(, y=sohdificatIon mIX ratIo expressed as a percent value of dried 
j.I~c»v.(f "- {O".. 0 $Vjlert-f..\M ~ ( '1 W"11rj)~ 'I&%-/I"~. sediment solids 
:x:cM '" 5 "",- 0 ~utulI.b.fe~d"'CU--·"7-fi.- ~.I'It''.~(f •• * follow ASTMmethod 02216 ,1,.1 

"'I~/;$!" Checked By: _-I.:!N.:...VV ____ _ 
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S -13 
Bench ScakSolidification 

Test Date t13JVLlct9~MiX V$tc/ Data Form 
~~~ate # 3 from SESS "5OZpo~b Cf?Me'NI /, 11~ L. Sample ID ~, -,-I A '(. .. f 1!I1Jt,('5j G" i I • cr/l 

Screening, Phase 1 No7F.' ~o J bt:t~J OlA volvJ.t!. e : 5'0 '0= StJO~ ~(.-.)t-+ Soc>;r I.~r 
. /00'" :. 6SOa-sl'!'J) + ~~ J2..(A~t- '-

% Solidification Agent 

Weight of Sample Aliquot (g) 

·Solidification Agent (g) 

Volume Upon Mixing (mL) 

Mixing Time (min) 

..If}-%' 

50",0 

&50 
3.tS 
703 

Analyst .zs.% \ Analyst \* ~ 
100 '/0 .zoo % 

Analyst 

1li_1 500_ I tttI __ 1 500 t"\ I -=-
~ I SrA I N't\ I l 000 ~ I ---
~~I A>a.~ I", 1 .~ 

1:26 I ",,; I IV 3 I til' ~ i 
pH LN.'/. P\~ )t~~3_ I .Kz Idl;5 1 N~ 1 / J ~ 

50 ~'-

ISO 
ft,(g, 

Analys 
t 

_'Ii" 

1000 I ~ 
1.1 "0 o(f~}JW 

,J 14 I AI 
..L31(A-""'/Stolt.., ~{,'t." .1" . ----

Temperature .~.""" ~ 7D. 0 bf 7 q. .1 -;;;;-
:::::::i;~;~:::;::::::~:::::;-:;::'<~:::::f::;;:~:~::::~::@::::;:::?;:~::::~:::::;::~:::;.~;;:;:::::~:~::?.:~*:~;:~*:~:~:::::::~~~:::::;::::::::~.::::::: 

Fraction 

. ho.~ 
Elapsed TlIDe (jJ:ii11) 

Volume Change (mL) 

I 
1121 1112 

\%~ ".tJ/~~piJ/~ 
1::11.%1 iJrI/~~ 13Y,;f~ I fJ~ / (I]V1 

1 2 1 2 

~~~# 
~~I~~ 

l::hfI%I,;w /rJ.; ~~I #tI /tJ'I • Penetrometer Reading 

t I Average Penetrometer Reading 
.3 . I~I~.,JIN~ I~I pr /N! 

I>'~ ""/JAJ 
~INJJ/MQ 

~ ~ Solidified Moisture Content 

Average Solidified Moisture Conten1{9j) l{:1. q I ~ '30,'6 1-;;;;- ~I, I ~ 

)1) .0 7JV}-j ((III }-€At1 .. ,,~ "" 7 4 .5' ("" .. ft.tI 0111-) . --;;;- o1JV'-1'l'" v 
'" c:; **% Moisture slurry (aliquot 1) 'I' cY' D file gil'" ao.r • calculated uS!Dg k,..~t (:(*1'>1'199)] * E:JI'199). -::: X ~ , 

.' • x=we.ght of sedlIDent 
**% MOISture, ~lurry (ahquot 2) cpcJ1l> JI1c.¢,2.':> d'O, 1 w=average moisture content 

Average % MOIsture, slurry 30. I ?" y=solidification mix ratio expressed as a percent value of dried 
1 \ sediment solids 

I'iOTc: Covll 'Aof ~ If ,",,0 ~ ""ft·- eMJecl 'IJ~ ",i+", ",t"t •• follow ASTM method 02216 prJ 
. It ·S1".ot-\:'e\\ 't .flouT''' loott;~cr M'~ (5"""" c~nt~ btl.l1~ ""it'" Checked By: ____ -:--__ 

\'\0 (.olA.e~lO"'-). AJ!eJ e\\~k r+JJIHO"AI 5' I",,..,..~ fo t;.e.+ 1+ ,!;O ~ 'M~x' ("'~i£.4 \.IllS IIEt Y J.ifl.IC.v/4- -HI Mit!. 
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I 

SOP-13 
Bench Scale Solidification 

Data Form 
Beginning Test Date ISJ'V L Cf b Sample ID cpcrp SOb B 
Alternate # 3 from SESS 
T~k# __________________ _ 

Confirmation Phase 2 , 
% Solidification Agent t/-o'?o Analyst 5:a ~Il! Analyst 

Weight of Sample Aliquot (g) "'150 L 7.f.P_ ~ ,t~£;~~· ~ '7~ f7'S't' 
"" I 

*Solidification Agent (g) "3_~C?; ~~Q. r.,: OC>. tJO ~ 
~;.~ 1'37~ 
'l;1~I'("lr ~ 

Mixing Time (min) ~Ol - - r- . ? "".!t.~ .J\t.,,-
/f,o ;".0 < 

Volume Upon Mixing (mL) 31 (.,0 N'oI ~:-J7 30 '~ 
pH /f,O ("'a.x' ""1+1) (hefC.,K~h~ ...., 2, 5') \ S N+J ~!'f' ~ 
Temperature L of ) 7tf.s' f'J'tJ (!f. O t.f# 

';;;~::~::~::%~~~:~~:~:~":;':;~~~'$~::;:::::::::::~:~:::::::::~:"::<.:::::::~:::»'"!::~%:~;$:::~::,:~~~:~:x~~3~3:*:::::"$:~":i·~~¥..~t:;::::::7::::::;:Z~-:::'~'!.~:;:;'::;:;;f.,~:~;:;:;,~!t~{::~::~;:;i=.:;j;i=*.:;;:;:;~:;;~~?;~~~~~~::?:;:~::::::::::,:;;···~'::::;::«';~::~?~~~~~-;:::::t:~;:··:$:~;~:·:···::::~:;:;::::;~:;~:::;:::;::" .~~;:~::::;(':*:::::::.~:':{:: 

Fraction 

Volume Change (mL), Day 1 

Penetrometer Reading, Day 1 

Penetrometer Reading, Day 1 A vg 

Solidified Moisture Content, Day 1 

Solidified Moisture Co~tent, Day 1 Avg 

Volume Change (mL), Day 1 

Volume Change (mL), Day 1 Avg 

Penetrometer Reading, Day 3 

Penetrometer Reading. Day 3 A vg 

Solidified Moisture Content, Day 3 

Solidified Moisture Content, Day 3 Avg 

Volume Change (mL), Day 3 

Volume Change (mL), Day 3 Avg 

A-ir ~~ '" ~f.~ F 
LIS o..Iey .w"...f ~ (, l'.0 'f 

Date Tested 

1 2 

i(n.\IJl· 9~ 0 ¢ 

\(,Jul9' f) .1 ~.I 

I ~ .\()L9~ ~.r 
,. . .A~ "f~!. 

~3.o P"I1"' l~ 

" 5'".;1- .~ 

" ¢ (If 
II I> 

I \<l) l.t 1-9 ~ ut; 1."'<; 
('b.luk9G p.t; 

11 '5\ .(P 50~ 

'I ~\ ,).-

If ff j7 
II fll 

A-139 

14 

1 2 

NN tj) ¢ }JI/ 

1M fl.&' P;7 !.HI 
1Jv) I7.('S WJ 
~ 149S·Iq.~.'7 ~ 
~ - 4Cf, I "" 
~ c1 t) 

1); - rI ~ 

~ :3.3 7·L. IN 
NN 3 At;· /IN 

~ ~.').. t.\fo,4 ....".-

~ 
r 410" ~ 

NIl ~ (i NW 
NIl ~ /v.J 
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Confirmation, Phase 2 

SOP-13 
Bench Scale Solidification 

Data Form 

% Solidification Agent ~O ,?" 

Fraction 

~ Penetrometer Reading, Day 5 

Penetrometer Reading, Day 5 A vg 

Solidified Moisture Content, Day 5 

Solidified Moisture Content, Day 5 Avg 

Volume Change (mL), Day 5 

Volume Change (mL), Day 5 Avg 

Penetrometer Reading, Day 7 

Penetrometer Reading. Day 7 A vg 

Solidified Moisture Content, Day 7 

Solidified Moisture Content, Day 7 Avg 

Volume Change (mL), Day 7 

Volume Change (mL), Day 7 Avg 

* calculated usmg k=[x-(x*w/lOO)] * (y/IOO) 
x=weight of sediment 
w=average moisture content 

1 I 2 

Date Tested 

JOJ lie. ,~ J.o.l~.~ 
;"OJ (lJ.. 91. ".~ 
;'Djvc..lfr, 1 -I 

II c;)'~ :!> 

II ~1(7J 
(/ 

rp 
.~!:~.1UL\~" 2.Lf I ~." 
~L/~" ;l...5" 

II $'0.0 k,\·1Q 
II 1..\.,\.% 

" <f51~ 
II f/ 

Analyst 

/JII 
/JIJ 

~ 

-K'" 

;fW 

MIl 

-,;;-

~ 

~ 

."... 

-=z:s--
"l5' 

y=solidification mix ratio expressed as a percent value of dried sediment solids 

\\~~.--.--... .. , 
• 

5'l) ",0 

1 .2 

......... .. -
Analyst 

>4-,-~ >i~ foP' 
"?'f:~ JIll 

I 
~ -I . "iir 
£l(',\ ~ 

tP t;P ~ 

( ~ .M'" 

I>F 7If,i' g;-. 

~c.\. ? ~ 

1~;1 "'-51 ---c:J 
~ 

tk 6,1 ~ 
q; r;J 'VT'" 

-'~ ~ , 

.~ l'-~)V~"I-,.r ~O Checked By: 

1t At; .for ~k ~~,.y~ /'1.1J) hrs. 
~ A~ toy ~/~ ~J~4 [l.00 hrs. 

A-140 
Page2of2 
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AUG 211995 
SOP-13 

Bench Scale Solidification .-.-•• -----.---........ . 

Beginning Test Date r5"Jll L q t 
Data Form 

SampleID C. pc.P 0 So,3 6 
Alternate # 3 from SESS 

\ I 

T~k# __________________________ _ 

Phase 2 

% Solidification Agent 

Weight of Sample Aliquot (g) 

'Solidification Agent (g) 

Mixing Time (min) 

Volume Upon Mixing (mL) . 

;H~I. ." r" ., .~") 
Temperature (of) 

. ": .. ";::::':." .. :;:; 

Fraction 

Volume Change (mL), Day 1 

Penetrometer Reading, Day 1 

Penetrometer Reading, Day 1 A vg 

Solidified Moisture Content, Day 1 

Solidified Moisture Content, Day 1 Avg 

Volume Change (mL), Day I 

Volume Change (mL), Day 1 Avg 

Penetrometer Reading, Day 3 

Penetrometer Reading, Day 3 A vg 

Solidified Moisture Content, Day 3 

Solidified Moisture Content, Day 3 Avg 

Volume Change (mL), Day 3 

Volume Change (mL), Day 3 Avg 

.4 i \" -K,Wp :; ~ '3 ' ~ f 
Cue{ ie't' -I-e'" ~ '!., '6. f f 

C~'\lP-~ 

......... -.;:. 

Date Tested 

lin \\l1..199{, 

flo JU~ r1JiJ 
IloJI J'-,OM. 

/I 

'I 

/I 

10 

IIL)l!LI9'~ 
I 11> J OL ,M" 
I'bWL '99~ 

II 

I' 

'I 

A-1~4 

.2'6-

7b~o 
I(,,-s-.:: 
~. lt1l:1V 
.<1 

~!-Ilfo87· 5 ;1: 
t;,,4J ~-
~~~~. 
I. ~.,:.,c: di~ 

:...;;.;t • j~ 

";4-. 5 

1 2 

~ {2r 

b.' ~.; 

3.~ 

I-;S.~ I.\O.?-

~"1.9. 

0 Ii 
t. 

I)t}.$ 1>if.S' 
){S 

I1..Z· h'1·1 

'7.. "1. I.p 

.6 p 

e 

Analyst LlJeJ '91> Analyst 

~ . 65'0"·; '~o ""«s-

~ ;5"6"1- ~ ~ 
oR ~~r_. 

"f>. r.D I eJ' ~ 

NI IY,;~ "Vol iQrl)oL 11.'b.Lo 
.~. 

./'5:5'; ~ 

IIw 73.6 '""'" ...... :": ":- .. ' 

1 2 

l.,)W· (J' C# Y'I/ 

w 1>4., I>i! I'M 
IJiI 72.1. s MJJ 

< 11-8:0 1 33.g ~ 

~ ~r.3 ~ 

~ cD ci "'" e- O -c;;;: b.. 

NvI 114.5' 1;7 4,) I/W 

M'I ")1 f. r5 M4I 
...,,;:-- '3\.\ I ~O.'\ ~ 
-s::- :, I. 0 '"I> 

r-#\ ~ ¢ Nfl 

M ¢ ~ 

Page 1 of2 



.... 

) 

WI (({ill rll\\I}l ~L; 

AUG 211995 ~ 
Sample ID C I' ePl? 5 03 'i> 

.. -.. _--_ ....•.••. -_ .... 

Confirmation, Phase 2 

SOP-13 
Bench Scale Solidification 

Data Form 

% Solidification Agent -'s-'1~ 

Fraction 

* 
Penetrometer Reading, Day 5 

Penetrometer Reading, Day 5 A vg 

Solidified Moisture Content, Day 5 

Solidified Moisture Content, Day 5 Avg 

Volume Change (mL), Day 5 

Volume Change (mL), Day 5 Avg 

Penetrometer Reading, Day 7 

Penetrometer Reading, Day 7 A vg 

Solidified Moisture Content, Day 7 

Solidified Moisture Content, Day 7 Avg 

Volume Change (mL), Day 7 

Volume Change (mL), Day 7 Avg 

* calculated usmg k=[xoo(x*w/lOO)] * (yIlOO) 
x=weight of sediment 
w=average moisture content 

Date Tested 

lO)vt.- p~ 

].0)111- " 
,. 
1\ 

l\ 

1\ 

z;z..:JvL. If ~ 

.)..;).Ji..tI'Itt ~ 
~:l-jVLl'ftr., 

1\ 

\1 

" 

1 2 

)4.( >1.t; 
74,{ 

,'1:> -
?(.~ 

I~ ~ 
ry.JJJ,¢ 

>If." '>'-IS 

>~ -,,) 

1-;'1,"b >11 :'\ 

~ <0,"\ 

¢ ¢ 
(J 

Analyst [l? 0 0)0 Analyst 

1 .2 

~ >4,,, "1t/., W 
fNv )4.~ liW 
vs- ?-'i.,\ - ~ 
~ r'1.l --s-
;fJI/ ~ Ifk, M 
;.V ~ r1AJ ..,( MY I ~··V 

~ "If,'; "l4S "'1sl 

~ >If, r; ~ 

~ ~:t> ~~ ~ 
-r;:; . )-"'.0 -y;::-

-q;; f t6 .".-

.~ JJ ~ 

y=solidification mix ratio expressed as a percent value of dried sediment solids 

*' J..£- kr 7'5 % ... 'I- J"1~ (1.00 nrs 
Ai fot' 100 % -;;. q!ty $ ~ o,~$'hr~ 

Checked By: -==' ~$;;:::::::=-____ _ 

) 

Page2of2 
A-145 
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,:AUG 2 1 1995 

M~ _______ •••• _._. __ •• • __ 

UNCONFINED COMPRESSION . . 
STRENGTH (ASTM D2166-91) 

DATA FORM 

A-'146 ' 



f 
I , , 

) 

Unconfined Compression Strength (ASTM D2166-91) 

Date of Test 1"8;rvt..19ctt,. Sample m: cPC.f'DSc:::>3t3 
Technician -,-__ :----= __ _ 

Alternative # _---"-3....,fr""om ....... SB"'IS""S'--_ 
TMk# _____________ _ 

GS, _____ ~~~ 

~ 
~ 
i. 

Tare No. Moisture Con T. No. 

Trimmings Initial Final 

Wet wi. and Tare (g) 8tS.tj 
Dry wi. and Tare (g) ~ 

Wl of Water (g) 

WI. of Tare (g) 

Dry Weight (g) 

Moisture % ~ • .0.1,,' .LrtJ - •• L """'.". I ~. 

Proving Ring No. 
.;2:J.;J.. S 

Time 
(fn'I1) 

Slope f .~ 

Inter 0 /.0 

Range 500 Il>s. /.5 

ConfIDing Pressure o P$: Zo'" 
7.5 

F~ 

~.~ 

#/-.t!:> 

#.~ 

~.e. 

5:5' 
t,."e> 

~.t; 

?,D 

10%CelYlen-t mIX. 

3dA)' CUre -b'tt!e . 
Tube No. 

Sample Vol. (ee) 

Specific Gravity 

Sample Height 
(in) 

Sample Area 

. Inil P. R. Reading 

Inil Pore Pressure 

Deflection Proving Ring 
Reading 

• c2-":? ,a.::=>C>3 

,D43 '7 

.6~' 3 
• 6 <7S-- 0 6 4-'2. 
,JZZ ~.8? 

, ('f5 • <=>/Z:; 

Ita, ·.0]/./1 

/.88 .o}4e?> 

-:It =5 ~t50 

Z1!J3 i5lE52.. 
.Z~ ~?"3' 
.ee2- 4>157 
.~ e>{35 
.53'3' alIt:> 

Remarks ______________________________________ _ 

Tested by: _1&-:...' ___ . ________ _ Checl<ed by: __ ~_...::..::..._ __ 
1\,-,147 

1 

O Sketch of 
Specimen at 
Failure 



I 

) 

Unconfmed Compression Strength (ASTM D2166-91) 

Date of Test 
Technician 

'~'J11l,lqq(., SamplelD: dcPl)So~f!J 
Alternative";;-# ---:-3-=ft-om---::::SE=S=S--
TMk# ________ _ 

Gs. __________ ~Er_ 

~ 
it 

Itlo% cetne/lt frlil( . 

3d A Y Cure t,"ine. 
; 

Tare No. Moisture Con T. No. 

Trimmings Initial Final 

Wet wi. and Tare (g) cr,,'Z',b 
Dry wi. and Tare (g) 

Wl of Water (g) 

Wl of Tare (g) <$.0 

Dry Weight (g) 

Moisture % /~" , . .., 
/3 ~qll ",-'- ..... T _, o.J 

Proving Ring No. 
·Z.:Z.:'l,3 

Slope I 
Inter 0 
Range Sao IPs. 
Confming Pressure Op-.?;. 

-.... ---------.. ---~--~-

~ 
.it 

~ 
01) 

Tube No. 
, 

Sample Vol. (ee) 

Specific Gravity 

Sample Height 
5.7'8 (in) 

Sample Area 

3 
\/I . Inil P. R. Reading 

~ 
VI Inil Pore Pressure 

Time Deflection Proving Ring 
("1711n J Reading 

.5 .t?Z1 .6P8f 
I.~ ·051 .c:t'fb 
4·5 ,c>t:r/ ·~?f1Y 
z.~ .081 p?J:1D 

3.!5 ,6Cft5 ~/ ...... 
.~,,,t:..~ 

?, ... ,~7 .O>tb 
~.$' .11"" . .s;11 
f;o .I/B ,·091J 
#.5 
£<!!:> ~ 11c:r cp;qq 
~s 

6.'" .I/q .6 S<=1';' 
~,S 

?,b ·//1 ' Cl'i&[lj' 
Rem~ ________________________________________________________ __ 

Tested by: _.p.~=-&-____ _ O Skctchof 
Specimen at 

t%: Failure N 0 ~ 
Checked by: ---"--"'----- 0t~\ \) 

A-;·43 .. 
2 



) 

Unconfined Compression Strength (ASTM D2166-91) 

Date of Test 1"8;r\) I.. lttct (., 
Technician 
Alternative 7.'#---=3"-:;fr-om-=SE::':S:::S:-O--
T~k# _________ _ 

Sample ID: cPa D $03(5 

Tare No, 

GS __ ----'!'=-
Moisture Con T. No. Tube No. 

~% CerJ.\el1t j\I\: x, 
3dA.l Cure -/::,'",,<:: 

Trimmings Initial Final Sample Vol. (ee) 

Wet wt and Tare (g) Cf'5tCf·S Specific Gravity 

Dry wt and Tare (g) 

Wt ofW.ter(g) 

Sample Height 
E3'-l-'S (in) 

Sample Area ~ 
Wt of Tare (g) 

Dry Weight (g) 

~ 
~ , Init P. R. Reading 
'-l 

Moisture % 
~ Init Pore Pressure 
In 

Time Deflection Proving Ring 
Reading 

Proving Ring No. 

.?-"~3 
Slope I -s c'2.lJ- .6o''l3 
Inter 0 t. b 65..J- .0183 
Range 500 Ib-.s, I • <;" c;76 .02.crb 
Confining Pressure Op~. Z.= .cRb .6~ 

V5, .11:3 . c 'It:H 
3.6- .,U- . cYSt J 
3.5 135 .0560 

4. ... • J 3t3 .a71p 
.f-.-=. ;/~ ,£>513 
5.4 .J3~ ,o'?{L.-

.......... ---_ ........ -- 5:s 

'-"" .f'?4 ' D 5'7'2. 
~.s . 
'"7.0 4 (31 ' 01"1'2-

Rem~ ________________________________________________________ _ 

Tested by: ....,/&:<..:::=---.:;.. ___ _ Checked by: ____________ _ 

A-14'9 

3 

o Sketch of 
Specimen at 

Failure ~O-\orL-
~\ 



, 
/ 

Unconfmed Compression Strength (ASTM D2166-91) 

Date of Test nrOVt.IIlc:t (., Sample 10: Cf' CP D So"3 i3 
Technician 
Alternative -;:#---:3--;;fr:-om----;:S=OES::S~- a S OJ... Cb!'R/I-t /III IX_ 
TMk# ________ _ 

3JA;I curins -t/tf<'(' 

Tare No. Moisture Con T. No. Tube No. 

Trimmings Initial Final Sample Vol. (ee) 

Wet wt and Tare (g) CfV.8 Specific Gravity 

Dry wt and Tare (g) Sample Height 5- '3-z...-S (in) 

Wt of Water (g) Sample Area 

Wt of Tare (g) 
. Init P. R. Reading 

Dry Weight (g) 

Moisture % 
Init Pore Pressure 

Proving Ring No. 
;;-:;':;"'3 

Time Deflection Proving Ring 
Reading 

Slope I .'5 • ..:::>"C1 6085" 
Inter 0 1. 0 .b~ .oJ'1S, 
Range 500 16. / . ., .07'7 .oe:;n 
Confming Pressure o os;. :z.o .Gq''! .d'fn 

z.-; . liE .09711 
~~ IJZ~ .65~ 
~.5 J'?3' ,bJjJtJ 
+0 I '!If ~ 
4>5 : 1~5 6~'-I 
?:6 .11>5 ~ 
~9 
6.9 .r~s ' 0(..01'5 

G·S 
7. 0 

')3~ ~bS 
~m~ ____________________________ __ 

O Sketehof 
Specimen at 
Failure c' 0 L.-

Checked by: ------ fa-~\\)\ 
A-150 

4 



) 

.I 

) 

Unconfmed Compression Strength (ASTM D2166-91) 

Date of Test 1~.rvL.lq't: b SamplelD: cfeeD 50'$ B 
Technician -;:--_-:--:::_==-__ 
Alternative # 3 from SESS 
TMk# ___________ _ 

GS, ______________ ~~~ 
Ui 

7C;°/D CeMent mix 

31A Y cvr"{\j {;",e 

Tare No, Moisture Con T, No, 

Trimmings Initial 

Wet WI. and Tare (g) '-12:7.7 
Dry WI. and Tare (g) 

Wt of Water (g) 

Wt of Tare (g) 

Dry Weight (g) 

Moisture % 

Proving Ring No. 
2~~3 

Slope I 
Inter 0 
Range 1.500 l~.s. 
Confining Pressure O?.s\ , 

....••.......... ............ 

Final 

g,! 

] 
'< 
t 
~ 
~ 
'" \Il 

~ 

Time 

.S 
/.0 
I.~ 

Tube No. 

Sample Vol. (ee) 

Specific Gravity 

Sample Height 5 'fbI (in) 

Sample Area 

. Init P. R. Reading 

loit Pore Pressure 

Deflection 

.631 

.1/4 
.1~ 

• I'Z-Z 

,/'23 

Proving Ring 
Reading 

I ( ,:, 

.O'51b 

Rem~ ________________________________________________________ __ 

O Skctchof 0 
Specimen at tJ '\v(e. 

- Failure £;., l 
Checked by: ____ ...:1::?'-:...-_____ ( '" Tested by: --"tf2-=--_CY-____ _ 
A-f.51 

5 



) 

I 
I 

) 

) 

Unconfmed Compression Strength (ASTM D2166-91) 

Date of Test IS:rI.1l! I~~ fa 
Technician 

Sample ID: C"CeDSo~ B 
1)0% Alternative # 3 from SESS c.emt::'tlt- . 

/111/). 
Task # 

Gs 

Tare No. Moisture Con T. No. 

Trimmings Initial 

Wet wi. and Tare (g) 8'SlJ.6 
Ory wi. and Tare (g) 

WlofWater(g) 

Wl of Tare (g) 

Dry Weight (g) 

Moisture % 

Proving Ring No. 

~;2-3 
Slope 1 
Inter 0 
Range 500 I \..s 
Confining Pressure o p~;. 

I 

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

S Sil 
\l.J 
~ 

Final ~ 
~ 
\l-
< 

f 
..,) 

...b 
.3 
V. 

lft 
~ 

Time 

.£3 
,.0 

$.5 
2.0 
2.&5 
3.0 
707 
1:6 

.tr.r 
'5.etJ 

5:'5 
6.a 

6..5' 
7·c> 

~ CUre 

Tube No. 

Sample Vol. (ee) 

Specific Gravity 

Sample Height 
5.3z1 (in) 

Sample Area 

. Inil P. R. Reading 

Inil Pore Pressure 

Deflection Proving Ring 
Reading 

• D'2-4 ,cx:::>5t1 

.oS3 .0087 

.oG:A .C> l"Su:> 
· c<=]*, .0 a;. I 
• I i8 .o~ 
.t# .0 +16-
I~ .c.'4t:7 

• cGft,. .~395 
z.'f~ .a ?.J:;)l 
.. 

£> 

co. 

.0 

.~ 

.0 

Rem~ ________________________________________________________ __ 

Tested by: ~JC2_~~ ___ _ Checked by: ___ ~....:6;;;~ __ _ 

Sketch of 
Specimen at 
Failure 

t//v. ~ 



) 

) 

~nconfined Compression Strength (ASTM D2166-91) 

Date of Test I ~JV 1../ Crq (p 
Technician _..L..I<.\oW!o.=,-,--,-",,'--_ 

Alternative # _--.J.3..uttJ,!JQwl1l.J>,SE",Sl!.lS,--_ 
T~k# _______________ _ 

Gs·------;si~ 
Tare No. Moisture Con T. No. ~ 

Trimmings Initial Final t -II. Wet wt. and Tare (g) 8ljS, I 

~ 
~ 

Dry wt. and Tare (g) 

Wt. of Water (g) 

Wt. of Tare (g) ~ 
V\ 

~ 
\I' 

Dry Weight (g) 

Moisture % 

Proving Ring No. 
:2-:2-:2-3 

Time 

Slope I .15 
Inter D J. (j 
Range 5DO Ih. 1.5 
Confining Pressure o <os; 2.0 

• 2.S 
3.0 
~5 
4-0 
46 
5."0 
5:s:5 
I.~ 

bJ5 
7·0 

Sample 10: c..f'GeV SD'S B 

Tube No. 

Sample Vol. (ee) 

Specific Gravity 

Sample Height 
(in) 

Sample Area 

S 6 1'. ('e"IC'If'i: fl/iX 

~>' CUre -/:,4..e. 

~?24 

. Init. P. R. Reading 

!nit. Pore Pressure 

Deflection Proving Ring 
Reading 

631 .oc>86 
0&)1 .0191 

.~:~:1 tJ- .0257 
.0'12- o '?C6 
·11S 0 3% 

.146 .c'-l% 

./54 "'';, 
.~'t7l:1' 

./t3L/ . oif'-/ 1 

.:2% ,6)<]0 

Rem~ _________________________________ __ 

Tested by: __ ~ _____ _ ~-Checked by: ______ _ 

A-1537 

Sketch of 
Specimen at 
Fallure 



Unconfined Compression Strength (ASTM D2166-91) 

Date of Test t~::ruk IctC)" 
Technician .".-_---,._~---
Alternative # 3 frgm SESS 
TMk# ________ _ 

GS, ______________ ~~~ 
~ 

Tare No, Moisture Con T, No, 

Trimmings Initial 

Wet wi. and Tare (g) 8t.Jo.6 
Dry wi. and Tare (g) 

WlofWater(g) 

Wl of Tare (g) 

Dry Weight (g) 

Moisture % 

Proving Ring No, 
:;:2-;;...3 

Slope I 
Inter 0 
Range 500 IIx 
Confming Pressure Dos, 

I 

Final 

~ 

~ 
~ 

< ... .. 
III 
~ 

Time 

.. r; 
1.0 
I. "j' 

2..,." 
ZS 
~.~ 
,.~ 

It.o 
4;) 

5:"0 . 
5'..l-

~.o 

b.S 
7. 0 

SampleID: cpa D.038 

16;! C~tvIent rvfx 
)1~ C,VY'e {;;t1\E' 

Tube No, 

Sample Vol. (co) 

SpecifiC Gravity 

Sample Height 

7:7.8~ (in) 

Sample Area 

, Inil p, R. Reading 

inil Pore Pressure 

Deflection Proving Ring 
Reading 

, I'.> t!i .coLf? 

.cSz- ,e.x::f=tt· 

.c>7b • .<::> I Ljb 

, {e>'t- ,01(''2.,..-

. I 3:::> Ibl~ 

(!:rr .C>lY1 
- 1",,0 .01€:7 . 

.ZZB ,o/'3t6 

• et51-1 ~5 

Rem~ ________________________________________________________ _ 

!?C£-Testedby: ________ _ Checked by: ____ ""6>"""' ______ _ 

A~1·54 

8 

~ 
Sketch of 
Specimen at 
Failure 



I 
j 

Unconfmed Compression Strength (ASTM D2166-91) 

Date of Test 
Technician 

~"SVL1Cf"b SamplelD: (Pc:f~f; 
Alternative # _--"-3.l1ft""OIDJ.L.>2JSB",,Sl-'lS __ 
TMk# _____________ _ 

Gs>-----+i--
~ 

Tare No. Moisture Con T. No. 

Trinunings Initial Final 

~. 

f 
Wet wt and Tare (g) <='6:1.<7 
Dry wt and Tare (g) 

~ WlofWater(g) 

Wl of Tare (g) 
~ 

Dry Weight (g) '" 
Moisture % ~ 

I\i 

Proving rung No. 
p;2..3 

Time 

Slope I .1:) 
Inter n /.D 
Range SoD I~ IS~ 

Confining Pressure O~ 2.0 
I 

'2.~ 

5,0 
5.~ 
4,6 

t.{ ,< 
s:-~ 

r:S 
'-,D 
~.~ 

J,b 

/~Y. c:eflfent ;nIx. 
7 c:JAy cvte -tiMe 

Tube No. 

Sample Vol. (ee) 

Specific Gravity 

Sample Height 
?Y2~ (in) 

Sample Area 

. Inil P. R. Reading 

Inil Pore Pressure 

Deflection Proving rung 
Reading 

.6~ .O/lP 

.og; ,0'31'5 
.dq:; ,67ft? 
I?f? .Dc:'Si 
.r~ ,of)?o 
·-/85 /67b 
-?~ I rZ'1/) 

.'7. ,.1 /3(:.'5 

1~"" I ,'-IcD 
• Z'l.·<) \ Ic..f ,r:) 

ReID~ ______________________________________________ _ 

£E-Cr Tested by: __________ _ Checked by: __ <::::::c:---..::~ __ 
O Sketch of 

Specimen at 
Failure 



Unconfined Compression Strength (ASTM D2166-91) 

Date of Test ~ c:lV /.. 111 tt (D 
Technician -:-_...,.--:_..,..,.-=-__ 
Alternative # 3 from SESS 
TMk# ________ _ 

~ 
GS ____________ ~~~~ 

~ 
fC 

Tare No. Moisture Con T. No. 

Trimmings Initial Final 

Wet wt and Tare (g) <7802 
Dry wt and Tare (g) 

WI. of Water (g) 

Wl of Tare (g) 

Dry Weight (g) 

Moisture % 

Proving Ring No. 
.2~;l..3 

Time 

Slope I ."5 
Inter 0 1.0 
Range 50c \ t,S I.e;-
Confining Pressure o Pi.. . ~.b 

I 

2.'5 
";'.0 

3.5 
i/.Q 
4r 
~ 

f:,~ 
4,e 

l:.S 
7.0 

• 
Sample ID: OCe D '6"03.8 

TubcNo. 

Sample Vol. (ee) 

Specific Gravity 

Sample Height' 
(in) 

Sample Area 

lCO'!, cement MIX 
7dAY cu~-6~e. 

./ 

r:; :Lfi..fLJ 

Inil P. R. Reading 

. Inil Pore Pressure 

Deflection Proving Ring 
Reading 

d5:? a~ 
.oc!15 . &Jib 
· l~ lib 
~ ltJ? ~ """ ...... 

• 1"1'5' Il'5b 
· Jcr=t 1~ 

· ')c/b IQW 
~ 211 ILfLJ6 
2/~ l'f?o 

Remarks ___________________________ -'-

Tested by: _______ _ 
O Sketch of Il \1-( 

Specimen at f\l'\ v 
~=-__ Failure ~) 0 

Checked by: ___ ..:..G..:.., _____ l-

A-156 
TO 



) 

Unconfined Compression Strength (ASTM D2166-91) 

Date of Test 2= ;lilY!' I ct &f (P 
Technician .,,-_-:-=----::=,--_ 
Alternative # 3 from SESS 
TMk# ______________ ___ 

GS, ____________ ~~~~~ 

Tare No. Moisture Can T. No. I~ 

... Trimmings Initial Final 

~ Wet WI. and Tare (g) 
. '11c:>::7 

Dry WI. and Tare (g) . it 
1 " l " '.' . 

Wt of Water (g) 
..,) 

Wt of Tare (g) -b 
<-

Dry Weight (g) . \Ii 

Moisture % ~ 
Proving Ring No. 

1-:2-:;1.·3 
Time 

Slope I z::; 
Inter 0 /.6 
Range 500 I ~S I.? 
Confining Pressure o 'P~:' 2.0 

I 25 
3'.0 
"5.7 
~6 

Sample ID: c.f c.p D 50'3 B 
7Scy. Ce!1leflt M;X 

7~ CUre -b"tl.-e 

Tube No. 

Sample Vol. (ee) 

Specific Gravity 

Sample Height $.9/6 (in) 

Sample Area 

Init P. R. Reading 

/nit Pore Pressure 

Deflection Proving Ring 
Reading 

Zf3 lLf 
Lie /46 
,L.I 2-t:J"l 

./bC> .. ~~ 
· f~8 6~.o 
I ILf 1""' .6t?75 
· lIc>'5 6b85 
!e~ 6f!!Y::O 

Lj.!.- 0:>2- 07/'5 
s;'o '718 6<=J ~z::; 
'5.:5 . ZZ6 ./670 
~p .'Zt..jo .1138 

..... -..•..••....... -~ .. 

~.? · 'l4A I""~ 
"7.0 . 'Z7~ J'ZZO 

Remarl<s ____________________________________________________ _ 

~ChOf D " S~imen at f'! o. \Il t' 
- FaJ!ure ~~ \ 

Checked by: __ '±t=-lL=--'-" ___ \ v Tested by: ____ JfJ_~_G-_________ _ 
A-157 

II 



) 

Unconfined Compression Strength (ASTM D2166-91) 

Date of Test Pt:L'JV 1.19Cf~ Sample ID: CPCPoso38 
Technician .,,--_-:-:----::=:--_ 
Alternative # _-il-3 wfto""'m .... S""B ... SS'--_ 
TMk# __ ~ _____ ___ 

GS--___ ---'.:t:r-
Tare No. Moisture Con T. No. ~ 

Trimmings Initial Final I ...... 

Wet wi. and Tare (g) CJ/6.e ~ 
~ 

Dry wt. and Tare (g) a:: 

~ Wt of Water (g) 

Wt of Tare (g) .t 
& Dry Weight (g) 

Moisturc% lli 
V\ 

Proving Ring No. 
;L;l.;:J-3 Time 

Slope I .C; 
Inter 0 /.0 
Range 50 0 lh ,.r:..., 
Confining Pressure 01'5'1 26 

'2.~ 

9.0 
"5S 
~IO 

4._, 
Sc 
S:s-
~.6 

~.s-

"';J,G 

7 C;; % Ce/llent ;11/J( 

7 d ':Y Cure -I::il/t~ 

Tube No. 

Sample Vol. (cc) 

Specific Gravity 

Sample Height 
T:).-rz6J (in) 

Sample Area 

Init P. R. Reading 

Init Pore Pressure 

Deflection Proving Ring 
Reading 

27 '20 
+1 JM 
'-l 276 
8S roo 

U<:J ?ZO 
l'fO 6'36 

/b3 7'/'5 
/&=5 870 
Z(O 10(0 

Z.30 IIl{D 

:z.tf3 J'2?P 
10::;1 13'25 
·Z05 lLjoO 
,2-7Z- /0/'20 

Remarks _____________ ----"8'_._D_-'-._~_'_7&?_=_____'_.J_'_'f_U __ 

Tested by: _.::..~ __ t-_Gr ___ _ Checked by: __ ~ __ -__ _ 

A-t58 
)2-

o Sketch of 
Specimen at • ,t( 
Failure /VOl v 



) 

Unconfined Compression Strength (ASTM D2166-91) 

DateofTcst »JV L..\9]9" SampleID: cpcfD503.B 
Technician ____ -:-__ _ 

Alternative # 3 from SESS t:=:::.-. if. CE'nleIl+ t11i" 
T~k#__________ ~ 

GS, ____ -----.::Q!l\L- 7 dAY <:.vv-€ {;m'€ 

~ • 
TareNo. 

, 
Moisture Con T. No. ~ Tube No. 

Trimmings Initial Final ~ Sarnple Vol. (cc) 

Wet WI. and Tare (g) E!$7.1 ~ Specific Gravity 

Dry wt and Tare (g) f\l... 

~ Wt of Water (g) \l) 

Sample Height 
13.7.8'1 (in) 

SampleArca 

Wt of Tare (g) i 
<. Init P. R. Reading -Dry Weight (g) VI 

Moisture % 
U:. 
~ 

lnit Pore Pressure 

Proving Ring No. 
,2.:l-,j..J 

TIme Deflection Proving Ring 
Reading 

Slope I .5 6 -,1 0/11--
Inter 0 /,6 .Dt)1 .(lZ~ 

Range 500 Ik 1.'5 .Ub:J .o~l 
ConfIDing Pressure o ""~:i ;Zo i/b,? .o'hD 

\ 

25 121 6'5'-/0 
;?o . 11) I .Dbb8 
5:'7' ,,9 • Db,YI 
Lf,o 12/D .D~~ 

~5 
~o 

............ ---_ ......... . ....... -_ ... S'S"" 
~.cO 

1::.. c; 
-'].0 

R~~ ____________________________ __ 

Tested by: _______ __ 

to 

Checked by: ___ G:._,,==,.::: __ _ 

Sketch of 
Specimen at 
Failure 



Unconfined Compression Strength (ASTM D2166-91) 

Date of Test ,;l;l.:;J\>L .. lctctl, Sample ID: CPc..P D So3 8 
Technician _....:.-_____ _ 

, Alternative # 3 from SESS 
TMk# ________ _ 

GS, ______ ...!;bj!;...-
... 

5:::> % Ce/tlent Mi'x 
7.JAY Cure {;I-t~ 

Tare No. Moisture Con T. No. 

Trimmings Initial Final 

Wet wt and Tare (g) 85"G..(;. 

DIY wt and Tare (g) 

Wl of Water (g) 

Wl of Tare (g) 

DIY Weight (g) 

Moisturc% 

Proving Ring No. 
::2:2.'2.3 

Slope \ 
Inter 0 
Range 500 11s. 
Confining Pressure n~s, 

I 

AUG 211995 

... ~.---... -.----.------

in 
~ 
.j 

~ 
it 

ffi 

Tube No. 

Sample Vol. (cc) 

Specific Gravity 

Sample Height 
S:~3b (in) 

Sample Area 

~ Inil P. R. Reading 

Vi 
\k Inil Pore Pressure 

\A 

Time Deflection Proving Ring 
Reading 

.Z; • c.1...t:; 61Z? 
1. 6 .0 <) I 01.-"37 
/.5 ~I< u3~ 

:2= /60 =?oS 
2.5 19.6 ~/6 
?o ,e;I ob3e3 

-"3, '5' 17~ 6C;;3'~ 

~ .'336 9576 
4:S 
5:0 
5:5' 
~ 

~.5 

7·~ 
~m~ _________________________________ _ 

Tested by: __________ _ 

Itt 

"'17'" Checked by: _____ _ 

'A- "f60 

~ 
Sketch of 
Specimen at 
Failure 



Unconfmed Compression Strength (ASTM D2166-91) 

Date of Test p;DJL I q 9 Ge 
Technician 
Alternative 7."# ----::3:-:frq:--m--:S:-::E=SS::----
T~k# ________ _ 

~ Gs ____________ ~~~ 

U. 
Tare No. Moisture Con T. No. 9t 

Trimmings Initial Final :E 
< 

Wet WI. and Tare (g) C1El"lo \[ 
Dry WI. and Tare (g) ~ 

~ 
Wt of Water (g) ~ 

:E 
WI. of Tare (g) <. -V\ 
Dry Weight (g) 

Ul 
Moisture % ~ 

Proving Ring No. 
:;;':)-,;)-3 

Time 

Slope \ .S" 
Inter 0 I,D 
Range 500 I i"s I. ? 
Confining Pressure (') os~ 2.e:> 

I :2'5" 
j'.~ 

"loS 
4<=> 
J.T;')' 

..... -................. . s.G 
.0-
~.c:) 

-6.5 
/'~ 

SampleID: C/c..PDSD'3 B 

40 % ceA1etlt (!,IIX 

7dAY Cure 1:J/k-e 

Tube No. 

Sample Vol. (ee) 

Specific Gravity 

Sample Height 
S,~ (in) 

SampleArca 

Init P. R. Reading 

Init Pore Pressure 

Deflection Proving Ring 
Reading 

.630 ~ 
.C)?7 .(j}~7 
.ole, .~ 
.6Cf4- .6273 
.IZZ 6,'2-D 
. (56 .6-:S~ 

./87 .o~ 
.'CZD ~l1b 

Rem~ ______________________________ ___ 

Tested by: __________ _ Checked by: ___ 4)<;>_' ______ _ 

A-161 

/5"" 

Sketch of 
Specimen at 
Failure 



) 

Unconfined Compression Strength (ASTM D2166-91) 

Date afTest ;p.\IV~ ,q Cf I.e 
Technician ________ _ 

Alternative # 3 from sass 
T~k# _________ _ 

Tare No. Moisture Can T. No. Tube No. 

Trimmings [nitial Final Sample Vol. (ee) 

Wet WI. and Tare (g) ~'1 
Dry WI. and Tare (g) 

--. 
~ 

Specific Gravity 

Sample Height 
5.125 (in) 

Wt of Water (g) 1 Wt of Tare (g) -
Sample Area 

Vl [nit P. R. Reading 

Dry Weight (g) 

~ Moisture % 
[nit Pore Pressure 

Time Deflection Proving Ring 
Reading 

Proving Ring No. 
Z;2.:;l. '> 

Slope I .'=' .03:1> ~~ 

[nter 0 j.b 6/0 :; !'5"'.@ 
Range 500lk /.5 097 o"7Z~ 
Confining Pressure o :::SI 2..a 116 c:e7D 

-:l.S' Ilf3 c,2Bt§ 

?,G> 114- I~q, 

?,"5" Z07 -=19:) 

4..:::> 
90S-
5:0 

.--.---------~.-.-.---.. 50S 
6.~ 

6.<; 
7.-" 

Rem~ __________________________________ _ 

£E-G-Tested by: ________ _ Checked by: __ 17=:_"--__ _ 
A-1&2 

10 

Sketch of 
Specimen at 
Failure 



. APPENDIX B 
MAD Group's Logbook (Sample Collection and Storage) 
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APPENDIX C 
OpTech's Field Logbook (Staging Area Work) 
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INCH CIA I IFYOUKNOW MULTIPLY lOFJNI) 

1 FIELD LOG- BOOK BY 
LENGTH 

...... ..... ............ 
'HI 30 .... --\'I'dS 0.0" -mlln , . ..,. -.. I ~~~ 
_ .... 

0.030 ...... ...-.... f).303 ...... ....... ..... 'HI ""'oro ... , .. \'I'dS _AU-WEAlHER WRmNG PAPER kb'nell,. 0 .... ..... 
WEIGHT 

OUIICII 2O.3SO g ...... - "'53 --;roms '.035 ....... 
Idlog...". ..... -VOWME file}Jfr V110Dv-e fluid ~ 21.573 -..... Name 
pInII 0.473 ..... 
quarto '.m "' .. ....... (u.s.) 3.785 M ... 

Address Oper3+toVla/ .... , ~c.."'~~lo {Jrt$ mD1Ukoro '.033 fWounc:o. 
. ~ - , .... quarto 

IIlers ..... _(u.s.) 
&2~a E~or~ ~Jrl1et e.l ' IJdg ~/Pli6E. TJV n i~~ TEMPERATU~ 

Phone {~-632 'J:..E 3- £.6~ 7 ;,-
I i 3 - ·c • (·F • 32) x .5S5 ... 

·F-(-Cx1.8)+32 
SlIBCOAlTtAc.T ':/:t= If/X ~ :r FA CJ 8 C 

Iledmalo MDIf. . I 

Project 51 ;U Eng.;!eeHI!~ t~gv--j-IndlU g[JooI ....... l i 1/1S .0052 ,.sa7S 
'1 ,/8 ."04 3.1750 5+vdle:S LiM LER -
I· 3/'. .o'sa 4.7625 CchiC, IO'fdor cR 'Projec-t &!Jal1~eV'J • fl' .0208 6.3S00 

I &16 ..... 7.9350" 

i. 3/8 ..... g ..... 
'12 .0417 '2.700 

i .... ..... 15.875 '! . - 3/' • 0<125 1~.O50 
7/8 .0720 = 
" • .ll633 :IS .... .. .,..., ...... 

I 
, 

"Rite In the Rain" - a unIq~e a11-weather writing outface Cf8ated 3' .2500 7 • .200 

I .' .3333 10USe) to shed water and to enhance the written Image. Make. It 
IS"" .4157 '27.00 possible to write sharp,legible field data In any kind of weather, 
IS"" ..... , ..... 
r .sB33 177.eo 
e' .6687 = .. .7500 ...... 

I J 

__ 01 

'0' .8333 :154.00 
n' "'07 m." J, L DARUNG CORPORATION 1IcoI ,.0000 304'" TACOMA, WA Q8421-3696 USA 
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$"(~jV\~-lrOt e.~S._. ~he, __ .A -D .. a-rwf .. --------I 
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lab .. _ does_ .. ~/)t:. t}pp-e~t-:. To .. _he_±v.~c±i.~!!!~~-

ipp __ M~_ v N_CC'l£\·:tvolle.C\ Jlot.J utY.+i} . 

I
. ___ ,±::llI:-__ ._hC} 1I.Ili:i..Yve. .e. ~~":OC. _LO.,.l.Id..0:e.-{IXeCl ... 
:; --MJ.L+'O~Mto--j·-fri!N::--~-2-~~f!L~'~ .... :fttl!M. 
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APPENDIX D 
OpTech's Laboratory Logbook 



! 
INCH eM J IFYOUKNOW MULTlPLV 

BY 
LEHG'IIf 

"""" 2.540 

'ee' ...... - 0.91. 
mlloo '.1109 "'_ .... 0.03. -". 0.393 
mo.". 3.280 ....... , .... 
IdIomet, ... O.e21 

WElGIIT ...... 29"'" ...- ..... 
gram. 0.035 
IdTogromo ...... 

VOLUME 

fluid....,.. 29.573 
p~ .. 0."" 
Quarts a.SMIS 
gallons (U.S., 3.785 
mmn!!., ... 0.033 
lilera ,-m.,. ..... 

"TEMPERATURE 

·C. rF -32) x.sss 
-,:-rcx1.8)+32 

Ceclmab 
ID<IlII lIIllIo!. 

"115 .D052 
'18 .0104 
3/'. .0158 

". ..... ,,,. ..... 
318 • 0313 
'/2 ,0417 

"" 
..,., 

3/. • D025 
718 .0729 

,. .D033 
r .,..., .- .2!IOD ... .3333 ,. . 4187 

•• ..... 
r .s033 •• ....., .. .7000 , .. .0333 ". .9,07 
11001 , ..... 

TOFlNO 

centimeters 
centimeters 
mel ... -.. 
"""" """" 'set -mile. 

gram • 
k\lo;r8rris oun,." ...-
millif'1terI 
Illora 
literl 
me .. 
.... ounc .. ........ 
gallOns (U.S.) 

Mm. -,.ws 
3.'750 
4.7825 ...,.. 
7."" . ..... 

12.700 
,5.875 
19.050 . ....., 
., .... ,. .... 
70. ... 

101.lS0 
127.00 

, ..... 
177.80 ...... ...... 
254.00 
279.40 ... ... 

l 

LAB LOb- BOO~ 

~~ ~"tZ"u~ I\:f.~ 
AU-WEAiHER WRmNG PAPER 

Name __________________________________ __ 

Phone I !,..."" 7 e J - "'" --v 

Subc~"+~"_t . ~ -.. - - A ---

Project SlOtA E"3i":eeH~® SurfDd SnJiS 
LMe~/E"& J 'X-tD . 

[Ckt"iS TAylDr t:l_P,..oi~M M)1t3Qe.-7 
~ ., v --

"Rite In the Rain" - 8 unique an-weather wrIUng surface created 
to shed water and to enhance the written Image. Makes ft 
possible to write sharp. teglble field data In any kind 01 weather • 

-_of 
J. L DARUNG CORPORAnON 
TACOMA. WA 98421-3696 USA 
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MEASUREMENT CONVERSIONS 

IF YOU KNOW MUlnPLY TOANO 
BY 

LENGTH 

""'''''. 2.540 centImeters 
, .. I 30 .• 80 ~nllmeters 

Y''''' 0.9'4 mel", 
m'r.. 1 .... k1!~I"m 
mmlmefm 0.039 , ....... 
centimeters 0.39. ""'''''' mete", 3.280 feel ........ 1.093 yards 
knomelers 0.621 mttes 

WEIGHT 

"" ..... 28.350 gmm. 
00- 0.453 kllogrems 
grams 0.035 OUt'lCi!S 
kilograms 2.204 """"". 

VOLUME 

nuid()tll"lCeS 29.573 miRiTlters 

"'1& 0.<473 II'el'S 
q",,'" 0.946 liters 
gallons (U.s.) 3.785 Il1eJ'$ 
mlnllhers 0.033 fluidounces 
liters 1.056 .... rt. 
liters 0.264 gatton, (U.S.) 

TEMPERATURE 

·C • (OF. 32) x .555 
°F_(OCx1.8)+32 

OeeIm.b • Mini· -. f>l1l>l>I -..Jl!!. .0052 1.5875 
1/8 .0104 3.1150 

3/1. .0156 4.7625 

'" .0200 •• 3500 
511. .0260 7.9350 

3/8 .0313 0.5250 
1/2 .0417 12.700 
516 .0521 15.875 
3/' .0625 19.050 
7/8 .0729 22.225 

,. .0033 2SAOO 
2· .1667 50.600 .- .2500 76.200 ,. .3333 10UiD 
5· .4167 127.00 

•• .5000 152.40 
r .5033 177.60 .. .66~7 203.20 .. .7500 228.60 
10· .0333 254.00 ". .9167 279.40 
1 1001 1.0000 304.00 

"', ,.,,: ;." I," .: •• '" .. ;;d":~.i,.~~""':';;;~AI,v?C_ 

~~-aff,~ 
ALL-WEATHER WRITING PAPER 

Name ,eAt/I. /." G"rlZlii~t. 
__ ,c/>l41:.£fiJN LA ~ ~ -+OPTrCII 
Address __________________ . 

Phone 

Project SltJU G6fNEE"£'f./6 ~fE-.
LME=5 lEI? ; 1.-10 

£te rt'-ojecr ~""'7el'"" : Q±~5 ~J~J~ .. ~ __ . 
T 7 

"nil" In 1M nnln" • a unique all,weather writing suflace cr •• led 
to shed water and to enhance the written 'mage. M~kp.s it 
possible to wrlle sharp, legible field data In any kind of weather . 

a product of 

J. L DARLING CORPORATION 
TACOMA, WA 98421-3696 USA 

. /, .. , 1/ '"if'>. -;/j ··r:.'·") ~) 1(.-, .. ". 'I..t. 

... ~-=-==== 
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INTRODUCTION 

Singleton Laboratories has compl,.eted a :requested onsite laboratory" 
testing program . for' . the subj ect proj ect. This testing program was 
conducted i!l general accordance with Subcontract No,. 8053-511-S001 and 

',Singleton Laboratories Proposal No. 96-023·.R1,·dated February 9, '1996. 
The purpose of the onsite testing program 'was to determine physical, 
consolidation,' and shear strength·propertie·s of soils from WAG 1-S1'OU 
at Oak Ridge National Laboratory (ORNL) in Oak Ridge, Tennessee. The 
work was performed between March 20 and AugUst 26, 1996. The 
following report presents the activities and ,results of the testing 
program. 

SCOPE AND PROCEDURES, 

The testing program consists'of'particle size ~nalysis ,(ASTMD421 and 
D422), bulk density (ASTM Cl38), modified liquid' releas,e, Harvard 

. miniature compaction, 'one dimensional consolidation' (ASTM D2435), and 
unconfined compressive strength (ASTM D2435) tests. The te'sts 
assigned were· perfe>rmed in accordance with appropriate AmeriCan 
Society for Testing and Materials (ASTM) methods. The ,modified liquid 
release te(3ts ·were performed in accordance' witl;l, ESSW -SOP1 using'. 
modified ZHE, (Zero Headspac~ Extractor) . to' determine the volume of , 

)' 'liquid released from the sample under specified pressures. 

) 

RESULTS 

. -Individual.test,q,ata·:sheetsof ,unit ,weight, 'p~rticle :size,.compaction, 
and·modified liquid releasea,re enclosed in Attachment A .. Indiviqual 

, test data sheets of .. consolidation· and unconfined conipressi ve. 'e;trength 
are enclosed ·in. AttachmentsB 'and:C,' ,.respec·t·fvely.< EqUipment usage 
+og .' j,s.·'~Il~losed:,~l1.~A,!,PEmdixA ;':);':;:' •. :'.;,' . '...; , .: 
.~ 
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Singleton Laboratories 
General Classification Tests 

Project: OpTech FILE : 849 
Feature: SIOU Eng. Support Study TESTED BY : REG 

Computed BY:T~ 
Checked By : ~ 
Report Date:06-20-96 

Station: El. 
Range 
Boring : 

Specific Gravity =2.450 (Assumed) 

Moisture Determination 
Dry Wt.+Tare(gm)= 0.00 

Hygroscopic Moisture 
Wet Wt.+Tare(gm)= 11.62 
Tare Wt(gm) = 1.90 

Sieve and Hydrometer Analysis 
Total Dry Weight(gm) = 0 
Sieve Wt.Ret. % Pass. 
3 in. 0.0 100.0 
2 in. 0.0 100.0 
1.5 in. 0.0 100.0 
1 in. 0.0 100.0 
3/4 in. 0.0 100.0 
3/8 in. 0.0 100.0 
NO.4 0.0 100.0 
NO.I0 0.0 100.0 
NO.20 0.0 99.9 
NO.40 0.0 99.9 
NO.50 0.6 97.2 
NO.I00 1.0 95.9 
NO.200 1.3 94.5 
Air Dry Weight(gm)= 67.40 
Time Temp. Hyd.Rdg 
1 min. 17.0 18.8 
4 min. 17.0 16.9 
15 min. 17.0 2.5 
1 hour 17.0 2.4 
4 hours 21.0 1.3 
24 hour 18.0 0.7 
Gravel(%)= 0 Sand(%)= 6 

Sample: 13CPIPSOl 
Part 

Tare Wt(gm) = 0.00 

Dry Wt.+Tare(gm)= 5.22 
Moisture(%) = 192.77 

Size (mm) 
76.2000 
50.8000 
38.1000 
25.4000 
19.0500 

9.5300 
4.7500 
2.0000 
0.8500 
0.4250 
0.3000 
0.1500 
0.0750 

Corrected Weight (gm) = 23.02 
Corr % Pass Size (mm) 
0.0 81.7 0.0511 
0.0 73.4 0.0259 
0.0 10.9 0.0145 
0.0 10.4 0.0073 
0.0 5.6 0.0035 
0.0 3.0 0.0016 

Silt (%) = 86 

E-31 

Clay(%)= 8 
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SINGLETON LABORATORIES 
PARTICLE SIZE ANALYSIS 

BORING: 
EL. : 

PROJECT: OpTech 
FEATURE: SJ:OU 

STATION: 
RANGE 
PART 

SAMPLE: :I.:3CP:l.PSO:l. 
DA TE : 06-20-96 

U.S. STANDARD SIEVE 
OPENING (IN) NUMBERS 

HYDROMETER 

100 2 3/4 1 n 0 0 
I 

90 

80 

70 

60 

50 

40 

30 

20 

10 

10:1. 100 10-:1. 

GRAVEL(ll:)- 0 
SAND(ll:) ... 6 
SILT(ll:) .. B6 
CLAY(ll:) - 8 

PARTICLE SIZE (MM) 

010 (MM) ... --
030 (MM) .. --
060 (MM) .. -
COEF UNIF-

I-t- rw 

0 

10 

20 

30 

40 

50 

60 

70 

BO 

90 

100 
10-:3 

P 
E 
R 
C 
E 
N 
T 

R 
E 
T 
A 
I 
N 
E 
0 

SOIL SYMBOL ... 
MOISTURE(ll:)-
SP. GR. ... 2.45 

L. L. (ll:) .. 0 
P. I. (ll:) .. 0 

DENSITY (pef)- -
SATURATION(ll:)
VOID RATIO ..--

REMARKS: 
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Project: OpTech 

Singleton Laboratories 
General Classification Tests 

Feature: SIOU Eng. Support Study 
Station: El. 
Range Sample: 13CP1PS02 
Boring : part 

Specific Gravity =2.450 (Assumed) 

Moisture Determination 
Dry Wt.+Tare(gm)= 0.00 Tare Wt (gm) 

Hygroscopic Moisture 
= 

Wet Wt.+Tare(gm)= 10.25 Dry Wt.+Tare(gm)= 
Tare Wt(gm) = 1.90 Moisture (%) = 

Sieve and Hydrometer Analysis 
Total Dry Weight(gm) = 0 
Sieve Wt.Ret. % Pass. Size (mm) 
3 in. 0.0 100.0 76.2000 
2 in. 0.0 100.0 50.8000 
1.5 in. 0.0 100.0 38.1000 
1 in. 0.0 100.0 25.4000 
3/4 in. 0.0 100.0 19.0500 
3/8 in. 0.0 100.0 9.5300 
NO.4 0.0 100.0 4.7500 
NO.l0 0.0 100.0 2.0000 
NO.20 0.0 99.9 0.8500 
NO.40 0.0 99.9 0.4250 
NO.50 0.7 96.5 0.3000 
NO.l00 1.0 95.2 0.1500 
NO.200 1.3 93.6 0.0750 

FILE : 851 
TESTED BY I REG 
Computed BY:T~ 
Checked By : Ii~ 
Report Date:d6-20-96 

0.00 

5.42 
137.22 

Air Dry Weight(gm)= 47.60 Corrected Weight(gm)= 20.07 
Time Temp. Hyd;Rdg Corr % Pass Size (mm) 
1 min. 17.0 18.0 0.0 89.7 0.0514 
4 min. 17.0 16.8 0.0 83.7 0.0259 
15 min. 17.0 12.5 0.0 62.3 0.0137 
1 hour 17.0 2.4 0.0 12.0 0.0073 
4 hours 21.0 1.8 0.0 9.0 0.0035 
24 hour 18.0 0.7 0.0 3.5 0.0016 
Gravel(%)= 0 Sand(%)= 6 Silt (%) = 83 Clay(%)= 11 

E-33 
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SINGLETON LABORATORIES 
PARTICLE SIZE ANALYSIS 

BORING: 
EL. 

PROJECT: OpTech 
FEA TURE: SIOU 
STATION: 
RANGE 
PART 

SAMPLE: 13CP1PS02 
DA TE : 06-20-96 

U.S. STANDARD SIEVE 
OPENING (IN) NUMBERS 

HYDROMETER 

100 2 :3 ;/4 4 ~ D 40 200 
I 

II-

90 

80 " 
70 

60 

50 

40 

30 

20 

10 

10 1 100 10-1 

GRAVEL(")- 0 
SAND(") .. 6 
SILT(") = 83 
CLAY (") .. 11 

PARTICLE SIZE (MM) 

010 (MM) =--
030 (MM) .. --
060 (MM) =-
COEF UNIF" 

\ 

I"r--, 
i'oI 

0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 
10-3 

P 
E 
R 
C 
E 
N 
T 

R 
E 
T 
A 
I 
N 
E 
0 

SOIL SYMBOL- L. L. (") - 0 
MOISTURE (") = P . I. (") ... 0 
SP. GR. - 2.45 

DENSITY (pef)
SATURATION(")= 
VOID RATIO .. --

REMARKS: 

E-34 
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Project: OpTech 

Singleton Laboratories 
General Classification Tests 

Feature: SIOU Engineering Support Study 
Station: El. 
Range Sample: 24CP1PSOl 
Boring : Part 

Specific Gravity =2.450(Assumed) 

Moisture Determination 
Dry Wt.+Tare(gm)= 0.00 Tare Wt(gm) 

Hygroscopic Moisture 
= 

wet Wt.+Tare(gm)= 24.47 Dry Wt.+Tare(gm)= 
Tare Wt(gm) = 1.91 Moisture (%) = 

Sieve and Hydrometer Analysis 
Total Dry Weight(gm) = 0 
Sieve Wt.Ret. % Pass. Size (mm) 
3 in. 0.0 100.0 76.2000 
2 in. 0.0 100.0 50.8000 
1.5 in. 0.0 100.0 38.1000 
1 in. 0.0 100.0 25.4000 
3/4 in. 0.0 100.0 19.0500 
3/8 in. 0.0 100.0 9.5300 
NO.4 0.0 100.0 4.7500 
NO.l0 0.0 100.0 2.0000 
NO.20 0.1 99.7 0.8500 
NO.40 0.1 99.7 0.4250 
NO.50 0.3 99.0 0.3000 
NO.l00 0.8 97.5 0.1500 
NO.200 1.8 94.3 0.0750 

FILE : 853 
TESTED BY : REG 
Computed By:TRB 
Checked By : iJ~ 
Report Date:~-25-96 

0.00 

10.91 
150.67 

Air Dry Weight(gm)= 78.85 Corrected Weight(gm)= 31.46 
Time Temp. Hyd.Rdg Corr % Pass Size (mm) 
1 min. 17.6 25.9 0.0 82.3 0.0484 
4 min. 17.6 24.8 0.0 78.8 0.0244 
15 min. 17.6 18.0 0.0 57.2 0.0132 
1 hour 17.6 1.6 0.0 5.1 0.0072 
4 hours 19.4 0.9 0.0 2.9 0.0035 
24 hour 19.0, 0.6 0.0 1.9 0.0016 
Gravel(%)= 0 Sand(%)= 6 Silt (%) = 90 Clay(%)= 4 

E-35 
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SINGLETON LABORATORIES 
PARTICLE SIZE ANALYSIS 

PROJECT: OpTech 
FEATURE: s10u 
STATION: 
RANGE : 
PART 

U.S. STANOARD SIEVE 
OPENING (IN) NUMBERS 

100 2 3/4 1D 40 , r-a-. 
90 

80 

70 

60 

50 

40 

30 

20 

10 

BORING: 
EL. : 
SAMPLE: 24CP1PS01 
DA TE : 06-25-96 

HYDROMETER 

00 

!"II 

1\ 
\ 

1111 

II II 

0 

10 

20 

30 

40 

60 

60 

70 

80 

90 

100 
101 100 10-1 10-S 

GRAVEL(")- 0 
SAND(") .. 6 
SILT(") ... 90 
CLAY(") .. 4 

PARTICLE SIZE (MM) 

010 (MM) "'--
030 (MM) .. --
060 (MM) .. -
COEF UNIF.. --

SOIL SYMBOL
MOISTURE (") '" 

L • L. (") '" 0 
P. I. (") co 0 

DENSITY (pef)
SATURATION (,,) .. 

P 
E 
R 
C 
E 
N 
T 

R 
E 
T 
A 
I 
N 
E 
0 

SP. GR. '" 2.45 VOID RATIO ---

REMARKS: 

E-36 
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Project: OpTech 

Singleton Laboratories 
General Classification Tests 

Feature: SIOU Engineering Support Study 
Station: El. 
Range 
Boring : 

Sample: 24CP1PS02 
Part 

FILE : 852 
TESTED BY : REG 

Computed BY:~ 
Checked By : 
Report Date:O -25-96 

Specific Gravity =2.450 (Assumed) 

Moisture Determination 
Dry Wt.+Tare(gm)= 0.00 Tare wt(gm) = 0.00 

Hygroscopic Moisture 
Wet Wt.+Tare(gm)= 25.22 Dry Wt.+Tare(gm)= 10.88 
Tare Wt(gm) = 1.93 Moisture(%) = 160.22 

Sieve and Hydrometer Analysis 
Total Dry Weight(gm) = 0 
Sieve Wt.Ret. % Pass. Size (mm) 
3 in. 0.0 100.0 76.2000 
2 in. 0.0 100.0 50.8000 
1.5 in. 0.0 100.0 38.1000 
1 in. 0.0 100.0 25.4000 
3/4 in. 0.0 100.0 19.0500 
3/8 in. 0.0 100.0 9.5300 
NO.4 0.0 100.0 4.7500 
NO.l0 0.0 100.0 2.0000 
NO.20 0.1 99.7 0.8500 
NO.40 0.1 99.7 0.4250 
NO.50 0.3 99.0 0.3000 
NO.l00 0.8 97.4 0.1500 
NO.200 2.0 93.4 0.0750 
Air Dry Weight (gm) = 79.13 Corrected Weight(gm)= 30.41 
Time Temp. Hyd.Rdg Corr % Pass Size (mm) 
1 min. 17.6 28.2 0.0 92.7 0.0477 
4 min. 17.6 26.9 0.0 88.5 0.0240 
15 min. 17.6 21.9 0.0 72.0 0.0128 
1 hour 17.6 1.4 0.0 4.6 0.0072 
4 hours 19.4 0.8 0.0 2.6 0.0035 
24 hour 19.0 0.6 0.0 2.0 0.0016 
Gravel(%)= 0 Sand(%)= 7 Silt (%) = 90 Clay(%)= 3 

E-37 
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SINGLETON LABORATORIES 
PARTICLE SIZE ANALYSIS 

BORING: 
EL. : 

PRO.JECT: opTech 
FEA TURE: SIOU 
STATION: 
RANGE : 

SAMPLE: 24CP1PS02 
DA TE : 06-26-96 

PART 

u.S. STANDARD SIEVE HYDROMETER 
OPENING (IN) NUMBERS 

P 
E 
R 
C 
E 
N 
T 

P 
A 
S 
S 

,..,.. 

90 

80 

70 

60 

5 0 

40 

I 3 
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GRAVEL(")- 0 
SAND (") .. 7 
SILT(") ... 90 
CLAY (") ... 3 

SOIL SYMBOL'" 
MOISTURE (,,) .. 
SP. GR. .. 2.45 

REMARKS: 

PARTICLE SIZE (MM) 

010 (MM) ... --
030 (MM) .. --
050 (MM) .. -
COEF .UNIF... --

L. L. (") - 0 
P. I. (") .. 0 

E-38 

DENSITY (pef)
SATURATION (,,)
VOID RATIO .. --



~ .M "mnu T, "no A ... no TES 
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I,", 
.-V P .... r-... 

lr. "-'Il V .:., Go 
• V '" ~ V I" .165 
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U y; »-
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V I ..... 

60 

45 50 55 
Moisture Content, % 

~oll Gravel sand S~!t Clay Specific LL PI Optimum _Maximum 
Cia .. % % % % Gravitv % % Moisture, % Densltv, Dct 

49.2 67;5 

Plus No.4 Specific Gravity, S S 0 Project OpTECH - SIOU Engineering 
Plus No.4 Absorption, % '. 

Support Study 

Remarks: Feature HARVARD MINIATURE COMPACTION 

) Sample No. CPCPHM01 

Date Tested 06/19/96 

E 39 COMPACTION TEST (FAMILY OF CURVES) 

Tested by: .....!!:1?t"'~,;S.JI...-___ Reviewed bV:_-.l\qp;..:Z~ __ 
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Moisture Content, % 

-S-oil -GrlVel Sand S~t Clay Specific LL PI OptImum Maximum 
CI .. s % % % Gravity % % Moisture, % Oensitv. oct 

47.3 67.9 

Plus No.4 Specific Gravity, S S 0 Project OpTECH - S~OU Engineering Plus No.4 Absorption, % 
Support Study 

Remark.: Feature HARVARD MINIATURE COMPACTION 

) Sample No. CPQI,lHM02 
Date Tested 07/08/96 

E-4n COMPACTION TEST (FAMILY OF CURVES) 

Tested by: IZG Reviewed by: l(~ 
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OpTech - WAG 1 SIOU - ORNL Engineering Support Study 

Subcontract No. 8053-511-S00 1 

Modified Liquid Release Test 

Sample Pressure Volume of Liquid Cumulative Volume Unit Liquid Volume Released 

No. P, (psi) Released, V (rnl) fLiquid Released, Vcum (rnl Vu = Vcurn/W (ml/g) 

CPCPLR01 0 0 0 .0000 

5 159.2 159.2 .2709 

10 59.6 218.8 .3724 

20 14.6 233.4 .3972 

30 25.3 258.7 .4403 

40 5.7 264.4 .4500 

50 5.1 269.5 .4589 

Initial Weight (W) = 587.6 g 

Initial Moisture Content = 210.8% 

Final Moisture Content = 67.4% 

CPCPLR02 0 0 0 0 

5 89.1 89.1 .3173 

10 13.8 102.9 .3665 

20 12.6 115.5 .4113 

30 4.0 119.5 .4256 

40 5.4 124.9 .4448 

50 3.0 127.9 .4555 

Initial Weight (W) = 280.8 g 

Initial Moisture Content = 200.6% 

Final Moisture Content = 64.2% 

S:IEXCELITRACIElFORMSlMODLIQ.XLS 
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Singleton Laboratories 
Consolidation Test 

Project: OpTech File : 40 
Feature: SIOU Engineering Support Study Tested By REG 
Station: El. Computed By: T~ Range Sample: CPCP1DOl Checked By : 
Boring : Part Report Date: 06-27-96 

Moisture Content Trimming Initial Final 
wet Wt. and Tare (gm) = 55.9 94.0 105.7 
Dry Wt. and Tare (gm) = 19.3 28.9 89.6 
wt. of Tare (gm) = 2.0 0.0 60.8 
Moisture (%) = 210.8 225.8 55.5 

Sample Data: 
Sample Volume (cc) =79.068 Specific Gravity=2.43 
Sample Height (in.)= 0.980 Ring No. =SO/TR-50 

Moisture (%) 
Density (pcf) 
Void Ratio 
Saturation (%) 

Load (tsf) 
0.0625 
0.1250 
0.2500 
0.5000 
1.0000 
2.0000 
4.0000 

Initial 
%225.8 
22.8 

5.657 
97.0 

Dial Reading 
0.28130 
0.33150 
0.39410 
0.45440 
0.50000 
0.54760 
0.59070 

Final 
55.5 

56.7 
1.674 

80.6 

Correction 
0.00030 
0.00050 
0.00070 
0.00120 
0.00170 
0.00270 
0.00430 

E-45 

Void Ratio 
3.7486 
3.4089 
2.9850 
2.5787 
2.2724 
1.9558 
1.6739 
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Singleton Laboratories 
Consolidation Test 

project: OpTech 
Feature: SIOU Engineering Support Study 

File : 40 
Tested By 
Computed By: Station: E1. 

Range 
Boring : 

Load= 0.0625 Time Started=O 
(tsf) 

Time Dial Reading Correction 
0 sec 0.00000 0.00030 
6 sec 0.01000 0.00030 

15 sec 0.02400 0.00030 
30 sec 0.04100 0.00030 

1 min 0.05670 0.00030 
2 min 0.06320 0.00030 
4 min 0.08800 0.00030 
8 min 0.12300 0.00030 

15 min 0.16660 0.00030 
30 min 0.22210 0.00030 

1 br 0.25090 0.00030 
2 brs 0.26130 0.00030 
4 hrs 0.26770 0.00030 
6 hrs 0.27090 0.00030 

24 hrs 0.28130 0.00030 
Remarks: 

Load= 0.2500 Time Started= 
(tsf) 

Time Dial Reading Correction 
0 sec 0.33150 0.00050 
6 sec 0.33880 0.00070 

15 sec 0.34000 0.00070 
30 sec 0.34140 0.00070 

1 min 0.34380 0.00070 
2 min 0.34750 0.00070 
4 min 0.35260 0.00070 
8 min 0.35950 0.00070 

15 min 0.36580 0.00070 
30 min 0.37230 0.00070 

1 hr 0.37760 0.00070 
2 hrs 0.38200 0.00070 
4 hrs 0.38610 0.00070 
6 hrs 0.38850 0.00070 

24 hrs 0.39410 0.00070 
Remarks: 

Sample: CPCP1DOl 
Part 

Checked By : 
Report Date: 

Load= 0.1250 Time Started= 
(tsf) 

Time Dial Reading Correction 
0 sec 0.28130 0.00030 
6 sec 0.28370 0.00050 

15 sec 0.28460 0.00050 
30 sec 0.28600 0.00050 

1 min 0.28780 0.00050 
2 min 0.29080 0.00050 
4 min 0.29450 0.00050 
8 min 0.29940 0.00050 

15 min 0.30480 0.00050 
30 min 0.31070 0.00050 

1 br 0.31590 0.00050 
2 brs 0.32020 0.00050 
4 brs 0.32480 0.00050 
6 brs 0.32750 0.00050 

24 brs 0.33150 0.00050 
Remarks: 

Load= 0.5000 Time Started= 
(tsf) 

Time Dial Reading Correction 
0 sec 0.39410 0.00070 
6 sec 0.39750 0.00120 

15 sec 0.39910 0.00120 
30 sec 0.40090 0.00120 

1 min 0.40400 0.00120 
2 min 0.40880 0.00120 
4 min 0.41380 0.00120 
8 min 0.42070 0.00120 

15 min 0.42670 0.00120 
30 min 0.43290 0.00120 

1 br 0.43670 0.00120 
2 brs 0.44030 0.00120 
4 brs 0.44390 0.00120 
6 brs 0.44600 0.00120 

72 hrs 0.45440 0.00120 
Remarks: 
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Singleton Laboratories 
Consolidation Test 

Project: OpTech 
Feature: SIOU Engineering Support Study 
Station: El. 
Range Sample: CPCP1DOl 
Boring : Part 

Load= 1.0000 Time Started= Load= 2.0000 
(tsf) (tsf) 

File : 40 
Tested By 
Computed By: 
Checked By : 
Report Date: 

Time Started= 

REG 

W 
06-27-96 

Time Dial Reading Correction Time Dial Reading Correction 

0 sec 0.45440 0.00l20 0 sec 0.50000 0.00170 

6 sec 0.45700 0.00170 6 sec 0.50420 0.00270 

15 sec 0.45890 0.00170 15 sec 0.50610 0.00270 

30 sec 0.46070 0.00170 30 sec 0.50860 0.00270 

1 min 0.46330 0.00170 1 min 0.51180 0.00270 

2 min 0.46690 0.00170 2 min 0.51590 0.00270 

4 min 0.47140 0.00170 4 min 0.52200 0.00270 

8 min 0.47630 0.00170 8 min 0.52750 0.00270 

15 min 0.48090 0.00170 15 min 0.53160 0.00270 

30 min 0.48480 0.00170 30 min 0.53500 0.00270 

1 hr 0.48870 0.00170 lbr 0.53780 0.00270 

2 brs 0.49150 0.00170 2 hrs 0.54060 0.00270 

4 brs 0.49450 0.00170 4 brs 0.54300 0.00270 

6 hrs 0.49610 0.00170 6 hrs 0.54480 0.00270 

24 hrs 0.50000 0.00170 24 brs 0.54760 0.00270 

Remarks: Remarks: 

Load= 4.0000 Time Started= Load= 0.0000 Time Started: 
(tsf) (tsf) 

Time Dial Reading Correction Time Dial Reading Correction 

0 sec 0.54760 0.00270 0 seo 0.00000 0.00000 

6 seo 0.55200 0.00430 6 seo 0.00000 0.00000 

15 sec 0.55370 0.00430 15 seo· 0.00000 0.00000 

30 seo 0.55580 0.00430 30 seo 0.00000 0.00000 

1 min 0.55910 0.00430 1 min 0.00000 0.00000 
2 min 0.56350 0.00430 2 min 0.00000 0.00000 

4 min 0.56840 0.00430 4 min 0.00000 0.00000 

8 min 0.57280 0.00430 8 min 0.00000 0.00000 

15 min 0.57580 0.00430 15 min 0.00000 0.00000 

30 min 0.57830 0.00430 30 min 0.00000 0.00000 

1 hr 0.58370 0.00430 1 br 0.00000 0.00000 

2 hrs 0.58590 0.00430 2 hrs 0.00000 0.00000 

4 hrs 0.58770 0.00430 4 hrs 0.00000 0.00000 

6 hrs 0.58870 0.00430 6 brs 0.00000 0.00000 

24 hrs 0.59070 0.00430 hrs 0.00000 0.00000 
Remarks: Remarks: 
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SINGLETON LABORATORIES 
CONSOLIDATION TEST 

BORING: 
EL. : 

PRO..JECT: OpTech 
FEATURE: SIOU 
STATION: 
RANGE : 

SAMPLE: CPCP1001 
DA TE : 06-27-96 

3.97 

V 3.5 

o 
I 

1 

0 3 . 0 IF 

R 

A 
T 2.5 

I 

o 
2.1 

c 

~ 

1\ 

\ 
\ 

'\ 
\ 

1\ 
!\ 

i,\ 

\ 
'\ 

., 1.6 
0.02 '" 0.1 1.0 

PRE S SUR E T S F 
SOIL SYMBOL"" 
SP GRAVITY a2.43 L.L. (%)- 0 
010 (mm) ""0.0000 P. I. (%) "" 0 

MOISTURE (%) 
DRY DENSITY (pcf) 
VOID RATIO 
SATURATION (%) 

REMARKS: 

INITIAL 
%225.8 
22.8 

5.657 
97.0 

10.0 

FINAL 
66.6 

66.7 
1.674 
80.6 
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SINGLETON LABORATORIES 
CONSOLIDATION TEST 

PROJECT: OpTech 
FEA TURE: s:cou 
STATION: 
RANGE : 

LOAD 0.0626 tat 
o 

o 
I 6S0 
A 
L 

R1060 
E 
A 
01690 
I 
N 
G2120 

I 
N2660 • 

10-4 

\ 
\ 
\ 
~ "--

S180 o 6 10 16 20 

ssso 
o 
!S4S0 
L 

RS6S0 
E 
A 
OS6S0 
I 
N 
GS7S0 
I 
NS8S0 
• 

10-4 

.j TIME MIN. 

LOAD 0.2500 taf 

, , 
--"'-I'a. 

r-... 
SBSOO 5 10 16 20 

.j TIME MIN. 

REMARKS: 

BORING: 
EL. : 
SAMPLE: CPCP1D01 
OA TE : 06-27-96 

2780 

o 
!2870 
L 

R2960 
E 
A 
OS050 
I 
N 
GS140 
I 
NS2S0 • 

iO-4 
SS20 

LOAD 0.1250 tat 

\ 
\ 
\. 

\ 

~ 
'-
~ 

r"-. 
o 6 10 16 20 

S910 

o 
!4010 
L 

R4UO 
E 
A 
04210 
I 
N 
G4S10 
I 

~ 4410 

10-4 

" TIME MIN. 

LOAD 0.5000 taf 

If 

~ 

\ 
~ !'W.. 

~ 

45100 6 10 16 20 

.j TIME MIN. 
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SINGLETON LABORATORIES 
CONSOLIDATION TEST 

PRO..JECT: OpTech 
FEA TURE: SIOU 
STATION: 
RANGE 

BORING: 
EL. 
SAMPLE: CPCP1DO:l. 
DA TE : 06-27-96 

LOAD 2.0000 taf LOAD 1.0000 taf 
45:1.0 

o 
f4690 

L 

R4670 
E 
A 
04760 
I 
N 
G 4BSO 

I 
N 49:1.0 

10-4 

~ 

\ 
~ I-.. 

...... 
~ 

4990 o 5 :1.0 :1.6 20 

64S0 

o 
f66:1.0 

L 

R6690 
E 
A 
06670 
I 
N 
G 6760 

I 

~6BSO 
10-4 

69:1.() 

../ TIME MIN. 

LOAD 4.0000 taf 

, 
\ • 

\... 
'L.. 

--
o 6 :1.0 :1.6 20 

../ TIME MIN. 
REMARKS: 

4970 

o 
f

6060 

L 

R6:1.60 
E 
A 
06240 
I 
N 
S6SS0 

! 

~6420 
10-4 

55:1.0 

\ 

, 

.. 
'--... 

I---- ..... 
~ 

o 6 :1.0 :1.5 20 

../ TIME MIN. 

E-50 



) 

) 

Project: OpTech 

Singleton Laboratories 
Consolidation Test 

Feature: SIOU Engineering Support Study 
Station: El. 
Range 
Boring : 

Moisture 
wet Wt. 
Dry Wt. 

Content 
and Tare 
and Tare 

wt. of Tare (gm) 

Moisture (90s) 

Sample Data: 

(gm)= 
(gm)= 

= 
= 

sample Volume (cc) =79.068 

Sample. CPCP1D02 
Part 

Trimming Initial 
35.3 89.3 
13.0 28.6 
2.0 0.0 

203.8 211.8 

Specific 

File : 41 
Tested By 
Computed By: 
Checked By : 
Report Date: 

Final 
104.4 

89.4 
60.8 
52.6 

Gravity=2.44 

REG 

~0-96 

sample Height (in.)= 0.980 Ring No. =SO/TR-50 

Initial Final 
Moisture (90s) %211.8 52.6 
Density (pcf) 22.6 63.1 
void Ratio 5.739 1.414 
saturation (%) 90.1 90.8 

Load (tsf) Dial Reading Correction Void Ratio 
0.0625 0.29640 0.00030 3.7026 
0.1250 0.36210 0.00050 3.2522 
0.2500 0.41860 0.00070 2.8651 
0.5000 0.48480 0.00120 2.4133 
1.0000 0.53880 0.00170 2.0454 
2.0000 0.58860 0.00270 1.7099 
4.0000 0.63320 0.00430 1.4142 

E-51· 
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project. OpTech 

Singleton Laboratories 
Consolidation Test 

Feature: SIOU Engineering Support Study 
Station: El. 
Range 
Boring : 

Load= 0.0625 
(tsf) 

Time Started= 

Sample: CPCP1D02 
Part 

Load= 0.1250 
(tsf) 

File : 41 
Tested By 
Computed By: 
Checked By : 
Report Date: 

Time Started= 

REG 
TRB 
(W 
o'f -10-96 

Time Dial Reading Correction . Time Dial Reading Correction 

0 sec 0.00000 0.00030 0 sec 0.29640 0.00030 

6 sec 0.04190 0.00030 6 sec 0.30050 0.00050 

15 sec 0.05450 0.00030 15 sec 0.30180 0.00050 

30 sec 0.06650 0.00030 30 sec 0.30300 0.00050 

1 min 0.07700 0.00030 1 min 0.30560 0.00050 

2 min 0.09580 0.00030 2 min 0.30770 0.00050 

4 min 0.12200 0.00030 4 min 0.31130 0.00050 

8 min 0.16200 0.00030 8 min 0.31600 0.00050 

15 min 0.19720 0.00030 15 min 0.32130 0.00050 

30 min 0.23940 0.00030 30 min 0.32730 0.00050 

1 hr 0.26530 0.00030 1br 0.33280 0.00050 

2 brs 0.27600 0.00030 2 brs 0.33780 0.00050 

4 hrs 0.28280 0.00030 4 hrs 0.34270 0.00050 

6 hrs 0.28600 0.00030 6 brs 0.34530 0.00050 

24 brs 0.29640 0.00030 72 hrs 0.36210 0.00050 

Remarks. Remarks: 

Load= 0.2500 Time Started= Load= 0.5000 Time Started= 
(tsf) (tsf) 

Time Dial Reading Correction Time Dial Reading Correction 

0 sec 0.36210 0.00050 0 sec 0.41860 0.00070 

6 sec 0.36740 0.00070 6 sec 0.42570 0.00120 

15 sec 0.36870 0.00070 15 sec 0.42800 0.00120 

30 sec 0.37030 0.00070 30 sec 0.43040 0.00120 
1 min 0.37250 0.00070 1 min 0.43370 0.00120 
2 min 0.37560 0.00070 2 min 0.43860 0.00120 

4 min 0.37980 0.00070 4 min 0.44500 0.00120 
8 min 0.38510 0.00070 8 min 0.45230 0.00120 

15 min 0.39000 0.00070 15 min 0.45840 0.00120 
30 min 0.39560 0.00070 30 min 0.46460 0.00120 

1 hr 0.40020 0.00070 1 hr 0.46900 0.00120 
2 hrs 0.40430 0.00070 2 hrs 0.47260 0.00120 
4 hrs 0.40860 0.00070 4 hrs 0.47600 0.00120 
6 hrs 0.41120 0.00070 6 hrs 0.47820 0.00120 

24 hrs 0.41860 0.00070 24 hrs 0.48480 0.00120 
Remarks: Remarks: 
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Singleton Laboratories 
Consolidation Test 

Project: opTeeb 
Feature: 
Station: 

SXOU Engineering Support Study 
El. 

File ,41 
Tested By 
Computed By: 

Range 
Boring : 

Load= 1.0000 Time Started= 
(tsf) 

Time Dial Reading Correotion 
0 sec 0.48480 0.00120 
6 sec 0.49000 0.00170 

15 sec 0.49220 0.00170 
30 sec 0.49420 0.00170 

1 min 0.49880 0.00170 
2 min 0.50240 0.00170 
4 min 0.50810 0.00170 
8 min 0.51380 0.00170 

15 min 0.51890 0.00170 
30 min 0-.52320 0.00170 

1 br 0.52690 0.00170 
2 brs 0.53010 0.00170 
4 brs 0.5328.0 0.00170 
6 brs 0.53500 0.00170 

24 brs 0.53880 0.00170 
Remarks: 

Load= 4.0000 Time Started= 
(tsf) 

Time Dial Reading Correction 
0 sec 0.58860 0.00270 
6 sec 0.59360 0.00430 

15 sec 0.59600 0.00430 
30 sec 0.59850 0.00430 

1 min 0.60220 0.00430 
2 min 0.60670 0.00430 
4 min 0.61150 0.00430 
8 min 0.61480 0.00430 

15 min 0.61880 0.00430 
30 min 0.62180 0.00430 

1 br 0.62420 0.00430 
2 brs 0.62640 0.00430 
4 brs 0.62840 0.00430 
6 brs 0.62940 0.00430 

72 brs 0.63320 0.00430 
Remarks: 

Sample: CPCP1D02 
Part 

Cbeeked By : 
Report Date: 

Load= 2.0000 Time Started= 
(tsf) 

Time Dial Reading Correction 
0 sec 0.53880 0.00170 
6 sec 0.54550 0.00270 

15 sec 0.54770 0.00270 
30 sec 0.55010 0.00270 

1 min 0.55320 0.00270 
2 min 0.55810 0.00270 
4 min 0.56360 0.00270 
8 min 0.56870 0.00270 

15 min 0.57230 0.00270 
30 min 0.57580 0.00270 

1 br 0.57900 0.00270 
2 brs 0.58130 0.00270 
4 brs 0.58410 0.00270 
6 brs 0.58560 0.00270 

24 brs 0.58860 0.00270 
Remarks: 

. Load= 0.0000 Time Started= 
(tsf) 

Time Dial Reading Correction 
0 sec 0.00000 0.00000 
6 sec 0.00000 0.00000 

15 sec 0.00000 0.00000 
30 sec 0.00000 0.00000 

1 min 0.00000 0.00000 
2 min 0.00000 0.00000 
4 min 0.00000 0.00000 
8 min 0.00000 0.00000 

15 min 0.00000 0.00000 
30 min 0.00000 0.00000 
lbr 0.00000 0.00000 
2 brs 0.00000 0.00000 
4 brs 0.00000 0.00000 
6 brs 0.00000 0.00000 

brs 0.00000 0.00000 
Remarks: 
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SINGLETON LABORATORIES 
CONSOLIDATION TEST 

PROJECT: OpTech 
FEATURE: SIOU Engineering 
STATION: 
RANGE 

BORING: 
EL. 
SAMPLE: CPCP1002 
DATE : 07-10-96 

f\ I I ! fll 
3.95 

V 3.4 

o 
I 

D 2.9 

R 

A 
T 2.4 

I 

o 
1.9 

4 

3 

p 

1 

f\ 

\ 
\ 

.. -, 

I 
I 

I 
1---

- I I 

1'\ 
\ 

\ -
\ 

1--.. 

I ! !\ 
I \ 

'\ 
[\.. 

0 1.4 
0.02 0.1 1.0 

PRE S SUR E T S F 
SOIL SYMBOL'" 
SP GRAVITY =2.44 
010 (mm) "0. 0000 

MOISTURE (%) 
DRY DENSITY (pef) 
VOID RATIO 
SATURATION (%) 

L.L. (%) .. 
P. I. (%) '" 

INITIAL 
%211.8 
22.6 

5.739 
90.1 

o 
o 

I 

I , 
I 

10.0 

FINAL 
52.6 

63.1-
1.414 
90.B 

! 

) REMARKS: 

LI __________________________ . E-5~4~ ________________________ ~ 



I 

r 

SINGLETON LABORATORIES 
CONSOLIDATION TEST 

PROJECT: OpTech 
FEATURE: SIOU Engineering 
STATION: 
RANGE : 

LOAD 0 0626 taf . 
:170 ! 

o 

BOR,INS: 
EL. 
SAMPLE: CPCP1C02 
DATE : 07-:10-96 

LOAD 0.1260 taf 
2950 ! I 

I 660 
A 
L ~-

o 
13040 

L \ 
.-4-1-"-"-1 

R :1.:1.50 
E 
A 
0:1.640 
I 
N 
G 2:130 

I 
N

2620 • 
10-4 

t-\ 
---

, 
r\ -r.. 

---
3UO 

o 6 :10 :16 20 

3620 

o 
I37:10 

L 

R3800 
E 
A 
03890 
I 
N 
G 3980 

I 

~ 4070 

10-4 
4:160 

J TIME MIN. 

LOAD 0 2500 taf • 

\ ., 

1 
~ 

'\ ft\ r---" 
"-

. 

~ .-
~ 

o 6 10 :1.6 20 

J TIME MIN. 

REMARKS: 

RS:l.30 
E 
A 
03220 
I 
N 
G 8S:10 

I 

~S400 
10-4 - .1 

3490 

~ 
~ 

-

~ --,. 
f'., 

" ~,. 

o 5 :1.0 :1.5 20 

J TIME MIN. 

LOAD 0.5000 tsf 
4:190 

o 
~4800 
L 

R 44:10 
E 
A 
04520 
I 

~ 
Il 

l. t \ N 
8 4630 r-- "r--.,-r--~ I 

~4740 
I 

10-4 
4S50 

o 

---l -.... 

6 :10 16 20 

J TIME MIN. 

E--59-
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SINGLETON LABORATORIES 
CONSOLIDATION TEST 

PROJECT: OpTech 
FEATURE: SIOU Engineering 
STATION: 
RANGE 

LOAD 1. 0000 ts f 
4B30 

D i 4830 

L 

R5030 
E 
A 
D5130 
I 
N 
G 5230 

I 

~5330 

~--

\ 
\ 

I I 

-+--
--1---- ---

! 

I-. , 
I---- III-. 

BORING: 
EL. 
SAMPLE: CPCP1002 
OATE : 07-10-86 

LOAD 2.0000 tsf 
63BO 

D 

i 6470 

L 

R6660 
E 
A 
D6660 
I 
N 
G 6740 

I 

~6B30 

, 
\ 

I 

~ ~ "-..... r---
10-4 I 10-4 

~ i 
I 5430 o 6 10 16 20 

6B60 

D 
!6830 

L 

R6010 
E 
A 
06080 
I 
N 
G 6:170 

I 
N

6260 • 
10-4 

6330 

.fTIME MIN. 

LOAD 4.0000 taf 

~ 

\ 
~ 

.. -1------
I 

r---- ... 

.. 
o 6 10 16 20 

" TIME MIN. 
REMARKS: 

6920 o 6 10 16 20 

" TIME MIN. 

. 

f 

J , 
'-' -

I _ . +---,--'---

j 

, ______ , ______ ---&E~ _________ . _______ ___' 
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Singleton Laboratories 
Consolidation Test 

Project: SIOU Engineering Support Study 
Feature: 50% Mix 
Station: El. 
Range 
Boring : 

Sample: 3-day 
Part 

File : 43 
Tested By REG 
Computed By: TRB 
Checked By : ~ 
Report Date: dS-14-96 

Moisture Content Trimming Initial Final 
170.0 
120.9 

61.7 
82.8 

Wet wt. and Tare (gm)= 
Dry Wt. and Tare (gm)= 
Wt. of Tare (gm) = 
Moisture (%) 

Sample Data: 
Sample Volume 
Sample Height 

Moisture (%) 
Densi ty (pcf) 
Void Ratio 
Saturation (%) 

Load (tsf) 
0.0625 
0.1250 
0.2500 
0.5000 
1.0000 
2.0000 
4.0000 

= 

(cc) =79.068 
(in.)= 0.980 

Initial 
85.0 
46.8 

2.256 
92.0 

Dial Reading 
0.00190 
0.00300 
0.00720 
0.01380 
0.02380 
0.03420 
0.07260 

854.6 
458.2 

0.0 
86.5 

Final 
82.8 
50.3 

2.029 
99.5 

Correction 
0.00030 
0.00050 
0.00050 
0.00120 
0.00170 
0.00270 
0.00430 

Remarks. 50% Portland Cement/Fly Ash mix 
Test begun at 3-day curing time 

E-S7 

181.1 
130.7 
71.5 
85.0 

specific Gravity=2.44 
Ring No. =S/CN-6 

Void Ratio 
2.2508 
2.2478 
2.2339 
2.2143 
2.1827 
2.1515 
2.0292 



) 

) 

Singleton L'aboratories 
Consolidation Test 

Project: SIOU Engineering Support Study 
Feature: 50% Mix 
Station: E1. 
Range Sample: 3-day 
Boring : Part 

Load= 0.0625 Time Started=8:30 Load= 0.1250 

(tsf) (tsf) 

File : 43 
Tested By 
Computed By: 
Checked By : 
Report Date: 

Time Started=8:30 

REG 
TRB 

~ 
08-14-96 

Time Dial Reading Correction Time Dial Reading Correction 

0 sec 0.00000 0.00030 0 sec 0.00190 0.00030 

6 sec 0.00120 0.00030 6 sec 0.00230 0.00050 

15 sec 0.00130 0.00030 15 sec 0.00230 0.00050 

30 sec 0.00140 0.00030 30 sec 0.00230 0.00050 

1 min 0.00140 0.00030 1 min 0.00240 0.00050 

2 min 0.00150 0.00030 2 min 0.00240 0.00050 

4 min 0.00150 0.00030 4 min 0.00240 0.00050 

8 min 0.00160 0.00030 8 min 0.00250 0.00050 

15 min 0.00160 0.00030 15 min 0.00250 0.00050 

30 min 0.00160 0.00030 30 min 0.00250 0.00050 

1 br 0.00170 0.00030 lbr 0.00260 0.00050 

2 brs 0.00170 0.00030 2 brs 0.00260 0.00050 

4 brs 0.00180 0.00030 4 brs 0.00280 0.00050 

6 brs 0.00180 0.00030 6 brs 0.00290 0.00050 

24 brs 0.00190 0.00030 24 brs 0.00300 0.00050 

Remarks: Remarks: 

Load= 0.2500 Time Started=8:30 Load= 0.5000 Time Started=8:30 

(tsf) (tsf) 

Time Dial Reading Correction Time Dial Reading Correction 

0 sec 0.00300 0.00050 0 sec 0.00720 0.00070 

6 sec 0.00420 0.00070 6 sec 0.01100 0.00120 

15 sec 0.00450 0.00070 15 sec 0.01150 0.00120 

30 sec 0.00490 0.00070 30 sec 0.01170 0.00120 

1 min 0.00520 0.00070 1 min 0.01190 0.00120 

2 min 0.00550 0.00070 2 min 0.01210 0.00120 

4 min 0.00580 0.00070 4 min 0.01220 0.00120 

8 min 0.00600 0.00070 8 min 0.01230 0.00120 

15 min 0.00620 0.00070 15 min 0.01240 0.00120 

30 min 0.00630 .0.00070 30 min 0.01260 0.00120 

1 hr 0.00650 0.00070 1 br 0.01270 0.00120 

2 hrs 0.00670 0.00050 2 hrs 0.01290 0.00120 

4 hrs 0.00690 0.00050 4 hrs 0.01320 0.00120 

6 hrs 0.00700 0.00050 6 hrs 0.01360 0.00120 

24 hrs 0.00720 0.00050 24 brs 0.01380 0.00120 

Remarks: Remarks: 

E-58 
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Projeot: 

Singleton Laboratories 
Consolidation Test 

SXOU Engineering Support Study File : 43 
Tested By 
Computed By: 

Feature: 
Station: 
Range 
Boring : 

50% Mix 

Load= 1.0000 Time Started: 
(tsf) 

Time Dial Reading Correction 

0 seq 0.01380 0.00120 

6 seo 0.01920 0.00170 
lS seo 0.01980 0.00170 

30 seo 0.02010 0.00170 
1 min 0.02040 0.00170 

2 min 0.02080 0.00170 
4 min 0.02100 0.00170 
8 min 0.02130 0.00170 

15 min 0.02160 0.00170 
30 min 0.02190 0.00170 
lhr 0.02210 0.00170 
2 hrs 0.02240 0.00170 
4 hrs 0.02280 0.00170 
6 hrs 0.02320 0.00170 

72 hrs 0.02380 0.00170 
Remarks: 

Load= 4.0000 Time Started= 
(tsf) 

Time Dial Reading Correotion 
0 seo 0.03420 0.00270 

6 seo 0.04800 0.00430 
15 seo 0.05480 0.00430 
30 seo 0.05850 0.00430 

1 min 0.06140 0.00430 
2 min 0.06380 0.00430 
4 min 0.06560 0.00430 
8 min 0.06710 0.00430 

15 min 0.06830 0.00430 
30 min 0.06930 0.00430 

1 hr 0.07020 0.00430 
2 hrs 0.07100 0.00430 
4 hrs 0.07160 0.00430 
6 hrs 0.07200 0.00430 

24 hrs 0.07260 0.00430 
Remarks: 

El. 
Sample: 3 -day 
Part 

Cheoked By : 
Report Date: 

Load= 2.0000 Time Started= 
(tsf) 

Time Dial Reading Correction 

0 seo 0.02380 0.00170 
6 seo 0.02910 0.00270 

15 seo 0.03000 0.00270 
30 seo 0.03050 0.00270 

1 min 0.03090 0.00270 
2 min 0.03130 0.00270 
4 min 0.03170 0.00270 
8 min 0.03210 0.00270 

15 min 0.03240 0.00270 
30 min 0.03270 0.00270 

1 hr 0.03300 0.00270 
2 hrs 0.03330 0.00270 
4 hrs 0.03380 0.00270 
6 hrs 0.03400 0.00270 

24 hrs 0.03420 0.00270 
Remarks: 

Load= 0.0000 Time Started= 
(tsf) 

Time Dial Reading Correction 
0 seo 0.00000 0.00000 
6 seo 0.00000 0.00000 

15 seo 0.00000 0.00000 
30 seo 0.00000 0.00000 

1 min 0.00000 0.00000 
2 min 0.00000 0.00000 
4 min 0.00000 0.00000 
8 min 0.00000 0.00000 

15 min 0.00000 0.00000 
30 min 0.00000 0.00000 

1 hr 0.00000 0.00000 
2 'hrs 0.00000 0.00000 
4 hrs 0.00000 0.00000 
6 hrs 0.00000 0.00000 

hrs 0.00000 0.00000 
Remarks: 

E-59 
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SINGLETON LABORATORIES 
CONSOLIDATION TEST 

BORING: 
EL. 

PRO.JECT: SIOU Engg. 
FEATURE: 60" Mix 
STATION: 
RANGE 

SAMPLE: 3-day 
DATE : OB-i4-96 

2.27 -, 
:- jr- • -

............ 
~ 

V 2.2 1'=1 '" 1'\, 
0 

I 

O2 . :1 7 \ 
\ 

R 

A 
T 2. :1 !:l \ 

\ 
I 

0 

2.0 7 

'=I 2.0 
0.0 2 -1 • o. 0 

PRE S SUR E T S F 
SOIL SYMBOL"N/A 
SP GRAVITY "'2.44 
010 (mm) "0.0000 

MOISTURE (%) 
DRY DENSITY (pet) 
VOID RATIO 
SATURATION (%) 

L. L. (%) .. 

P.1. (%) '" 

INITIAL 
86.0 
46.8 

2.266 
92.0 

o 
o 

REMARKS: 60" Po~tland Cement/Fly Ash mix 
Test begun at S-day cu~ing time 

-" 
E-60 

10.0 

FINAL 
82.8 
60.3 

2.029 
99.6 

l 
I 

l 
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SINGLETON LABORATORIES 
CONSOLIDATION TEST 

PROJECT: SIOU Engg. 
FEA TURE: 50"; Mix 
STATION: 
RANGE 

LOAD 0.0625 tat 

D 
I 
A 
L 

R 
E 
A 
D 
I 
N 
G 

D 
I 
A 
L 

R 
E 
A 
D 
I 
N 
G 

I 
N 

:1.0-4 

9 

10 .-1 

\ 
\. '\ 

"-

12 

14 

16 

20 o 5 10 16 20 

.J TIME MIN. 

LOAD 0.2500 tat 
31 

39 

46 

62 

69 

~ 

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

66 1-- ~ 

73 o 6 10 16 20 
.J TIME MIN. 

REMARKS: 

D 
I 
A 
L 

R 
E 
A 
D 
I 
N 
G 

I 
N 

BORING: 
EL. 
SAMPLE: 3-day 
DATE : 09-i4-96 

LOAD 0.1250 tat 
:1.7 

19 

2:1 

~ 
\. 
~ 
~ 

23 
~ 

25 

27 

:1.0-4 

29 o 5 :10 15 20 
.J TIME MIN. 

LOAD 0.5000 taf 
95 

D 
I :1.0 :1 
A 
L 

R :1.07 
E 
A 
D :1.:13 
I 
N 
G :1.:19 

I 
N 

:1.25 

~ --
~ 

~, 

S 
10-4 

:13:1 o 6 10 iEi 20 

.J TIME MIN. 
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SINGLETON LABORATORIES 
CONSOLIDATION TEST 

PRO.JECT: SIOU Engg. 
FEATURE: 50'" Mix 
STATION: 
RANGE 

LOAD :1.0000 taf 
171 ,----

D 
I 179 
A 

._--j 
L 

, 
I 

R 197 
E 
A 
D 195 
I 
N 
G 203 

I 
N 

2U 

10-4 

'" \ 
ilL 

~ 

~ 
~ 

219 o 5 10 16 20 
-I TIME MIN. 

LOAD 4.0000 taf 
410 

0 \ 

I 460 
A 
L 

R 510 
E 
A 
D 560 
I 

710 o B iO i5 20 

N 
G 610 

I 
N 

660 

:10-4 

~ +.-

..... --- --
1 

D 
I 
A 
L 

R 
E 
A 
D 
I 
N 
G 

I 
N 

BORING: 
EL. 
SAMPLE: 3-day 
DATE : 08-14-96 

LOAD 2.0000 taf 
250 

260 
] 

270 

290 -

290 '\. 

\ 
I 

300 

:10-4 "' ~ 
0 5 10 1~t 

310 o 
.f TIME MIN. 

.l_ 
f--.- -+-

I 

) -I TIME MIN •. 

REMARKS: 

'E':62 
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ONSITE 
SUBCONTRACT NO. 8053-511~SOOl 

LABORATORY TESTING IN SUPPORT OF PRE-REMEDIAL 
ACTIVITIES AT WAG l,.SIOU-.ORNL , . 

Singleton LaboratoriesRe~;rt 31~1-96-033· 

Attachment c· 

Laboratory Test Data Shee·ts 
Unconfined Compressive Strength 

:: ' ... '. 

.', '." 

'. 

DESIGN 
\ 

. •.. 
".",-
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Singleton Laboratories 
Unconfined Compression (UC) Test 

Project: SIOU - Engineering Support Study 
Feature: CPCPDS03B 
Station: El. • 

Sample: 40% Range 
Boring : Part 3 day 

Soil Symbol= L.L. (%) = 
Sp. Gr. = 2.44 D10 (mm) = 

Specimen Number 1 2 
Initial: 
Moisture Content(%) 103.3 0.0 
Dry Density(pcf) 41.4 0.0 
Void Ratio 2.682 0.000 
Saturation (%) 94.0 0.0 

Before Shearing: 
Moisture(%) (after satur. ) 
Saturation(%) 
Moisture(%) (after cons. ) 
Void Ratio (after cons.) 

Final Moisture Content(%) 103.3 0.0 

Minor Principal Stress (tsf) 
Major Principal Stress (tsf) 
Eff. Minor Prin Stress (tsf) 
Eff. Major Prin Stress (tsf) 

Time to Failure (min) 3 0 
Rate of Strain(%/min) 0.96 0.00 
Specimen Height (in.) 5.39 0.00 
Specimen Dia (in. ) 3.00 0.00 

File : 178 
Tested By 
Computed By: 
Checked By : 
Report Date: 

P. L (%) = 

3 

0.0 
0.0 

0.000 
0.0 

0.0 

0 
0.00 
0.00 
0.00 

4 

0.0 
0.0 

0.000 
0.0 

0.0 

0 
0.00 
0.00 
0.00 

Max Deviator Stress Max Eff Stress Ratio 
Apparent 
Effective 

NOTE. Figures in parenthesis are based on the failure criteria of 
Maximum Effective Principal Stress Ratio. 

Remark: 



) 
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Singleton Laboratories 
Unconfined Compression (UC) Test 

Project. SIOU - Engineering Support Study 
Feature. CPCPDS03B 
Station. El. 
Range 
Boring • 

Moisture content 
Wet wt. and Tare (gm) = 
Dry wt. and tare (gm) = 
wt. of tare(gm) = 
Moisture (%) = 

Sample. 40% 
Part 3 day 

Initial 
840.6 

413.5 
0.0 

103.3 

Final 
840.6 
413.5 

0.0 
103.3 

Test Conditions and Constants. 
Proving Ring No. = 2223 Tube No. 

File 
Tested By 
Computed By. 
Checked By • 
Report Date. 

= 

REG 

fo"7-96 

Proving Ring Constant. 
Slope Const. = 1 
Intercept = 0 

Confining Pres. (psi) = 0 
Initial Pore Pre(psi)= 0 

Sample Volume (cc) 
Sample Height(in.) 
Specific Gravity 
Consolidation(in.) 
Initial P.R. Rdg 

= 623.909 
= 5.389 

Time Deflection 
(Min) (ins. ) 
0.5 0.029 
1.0 0.052 
1.5 0.076 
2.0 0.104 
2.5 0.130 
3.0 0.157 
3.5 0.190 
4.0 0.228 
4.5 0.254 

Initial. 
Moisture(%) =103.3 
Density(pcf)= 41.4 

Minor Prin. Stress(tsf) 

Pro. Ring 
Reading 

13.7 
25.6 
42.6 
49.3 
51.4 
51.4 
51.4 
39.5 
19.8 

=0.00 

= 2.44 
= 0 
= 0 

Strain ±l - ±3 
(%) (tsf) 

0.54 0.14 
0.96 0.26 
1.41 0.43 
1.93 0.49 
2.41 0.51 
2.91 0.51 
3.53 0.51 
4.23 0.39 
4.71 0.19 

Void Ratio =2.682 
Saturation(%)= 94.0 

Major Prin. Stress(tsf) 

NOTE. Figures. in parenthesis are based on the failure criteria of 
Maximum Effective Principal Stress Ratio. 

E-65' 

= 0.51 



SINGLETON LABORATORIES 
UNCONFINED COMPRESSION CUC) TEST 

lL. 

~ 

PROJECT: SIOU 
FEATURE: CPCPOS03B 

STATION: 
RANGE 
BORING: 

0.6 

00°. 4 • 
00 
IJJ a: 
I-
00 

EL. 
SAMPLE : 40% 
PART : 3 day 
SOIL SYM: 
DATE : 08-07-96 

a: 
00.2 

~ 
• 0.0 TSF 

H 
> 
IJJ o 

O~------r-------~------~------~------~ o 6 io 16 20 
STRAIN l'i 

REMARKS: 



) 

lL 
(I) 

SINGLETON LABORATORIES 
UNCONFINED COMPRESSION (UC) TEST 

PROJECT: SIOU 
FEA TURE: CPCPDS03e 
STATION: 
RANGE 
BORING: 

0.6 

APPARENT: 0 
ANGLE .. 0.0 
COHESION- 0.26 TSF 

EL. 
SAMPLE : 40" 
PART : 3 day 
SOIL SYM: 
DA TE : 08-07-96 

I- 0.4 

(I) 
(I) 
W 
a: 
I
(I) 

~ 0.2 

W :c 
(I) 

. . .. 

O~------r-------~--~--'-------'-------~ 
o 0.2 0:4 0'.6 0.8 

NORMAL STRESS TSF 



I 

Singleton Laboratories 
Unoonfined Compression (UC) Test 

Projeot. SIOU Engineering Support Study 
Feature. CPCPDS03B 

El. Station. 
Range 
Boring • 

Sample. 40% 
Part 3 day 

Soil Symbol= L.L. (%) = 
Sp. Gr. = 2.44 D10(mm)= 

Speoimen Number 1 2 
Initial. 
Moisture Content(%) 106.7 0.0 
Dry Density(pof) 40.6 0.0 
Void Ratio 2.753 0.000 
Saturation(%) 94.6 0.0 

Before Shearing. 
Moisture(%) (after satur. ) 
Saturation(%) 
Moisture(%) (after oons. ) 
Void Ratio (after oons. ) 

Final Moisture Content(%) 106.7 0.0 

Minor Prinoipal Stress (tsf) 
Major Prinoipal Stress (tsf) 
Eff. Minor Prin Stress (tsf) 
Eff. Major Prin Stress (tsf) 

Time to Failure(min) 5 0 
Rate of Strain(%/min) 0.90 0.00 
Speoimen Height(in.) 5.26 0.00 
Speoimen Dia (in. ) 3.00 0.00 

File • 177 
Tested By 
Computed By. 
Cheoked By • 
Report Date. 

P.I.(%) = 

3 

0.0 
0.0 

0.000 
0.0 

0.0 

0 
0.00 
0.00 
0.00 

REG 

!'6-96 

4 

0.0 
0.0 

0.000 
0.0 

0.0 

0 
0.00 
0.00 
0.00 

Max Deviator Stress Max Eff Stress Ratio 
Apparent 
Effeotive 

NOTE. Figures in parenthesis are based on the failure oriteria of 
Maximum Effeotive Prinoipal Stress Ratio. 

Remark. 

E-68 
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Singleton Laboratories 
Unconfined Compression (UC) Test 

Project: SIOU Engineering Support Study 
Feature: CPCPDS03B 
Station: El. 
Range 
Boring I 

Sample: 40% 
Part 3 day 

Moisture Content Initial Final 
Wet Wt. and Tare (gm)= 818.4 818.4 
Dry wt. and tare(gm)= 395.9 395.9 
wt. of tare (gm) = 0.0 0.0 
Moisture(%) = 106.7 106.7 

Test Conditions and Constants: 
proving Ring No. = 2223 Tube No. 

File I 

Tested By 
Computed By: 
Checked By : 
Report Date: 

= 

REG 

!6-96 

proving Ring Constant: Sample Volume (cc) = 608.974 
Slope Const. = 1 Sample Height(in.) = 5.26 
Intercept = 0 Specific Gravity = 2.44 

Confining Pres. (psi) = 0 Consolidation(in.) = 0 
Initial Pore Pre(psi)= 0 Initial P.R. Rdg = 0 

Time Deflection Pro.Ring Strain :t1 - :t3 
(Min) (ins. ) Reading (%) (tsf) 
0.5 0.023 0.9 0.44 0.01 
1.0 0.043 0.9 0.82 0.01 
1.5 0.069 0.9 1.31 0.01 
2.0 0.095 13.1 1.81 0.13 
2.5 0.122 26.5 2.32 0.26 
3.0 0.145 37.4 2.76 0.37 
3.5 0.167 42.9 3.17 0.42 
4.0 0.188 45.6 3.57 0.45 
4.5 0.213 46.2 4.05 0.45 
5.0 0.238 46.5 4.52 0.45 
5.5 0.258 46.5 4.90 0.45 
6.0 0.282 46.5 5.36 0.45 
6.5 0.305 41.0 5.80 0.39 
7.0 0.333 33.4 6.33 0.32 

Initial: 
Moisture (%) =106.7 Void Ratio =2.753 
Density(pcf)= 40.6 Saturation(%)= 94.6 

Minor Prin. Stress (tsf) =0.00 Major Prin. Stress (tsf) 

NOTE: Figures in parenthesis are based on the failure criteria of 
Maximum Effective Principal Stress Ratio. 

= 0.45 
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SINGLETON LABORATORIES 
UNCONFINED COMPRESSION (UC) TEST 

PROJECT: SIOU Engineering 
FEA TURE: CPCPOSO:9B 
STATION: 

u. 
~ 

RANGE 
BORING: 

0.6 

en 0.4. 

m 
I!: 
en 
a: 
00.2 
I-
<t 
H 

iU o 

0.0 TSF 

EL. 
SAMPLE : 40!'.: 
PART : :9 day 
SOIL SYM: 
DA TE : 08-06-96 

0 ........ 
o i.o i.s 20 

STRAIN % 

REMARKS: 

-£:. 70 

• 



) 

I 

SINGLETON LABORATORIES 
UNCONFINED COMPRESSION CUC) TEST 

PROJECT: SIOU Engineering 
FEATURE: CPCPDS03B 
STATION: 
RANGE 
BORING: 

IL 
!J) 

0,3 

I- 0,2 

!J) 

ffi 
It 
I
!J) 

It 0, i 
-<I: 
UJ 
:r: 
!J) 

APPARENT: 0 

ANGLE '" 0,0 --,.. - " ... ~ .... , 

EL, , , 
SAMPLE : 40'" 
PART : 3 dey 
SOIL SYM: 
DATE : 06-06-96 

O~------T-------~------'-------'-------~ o 0', i 0',2 0',3 0',4 0',6 

NORMAL STRESS TSF 

. E-7.1 



Singleton Laboratories 
UNCONFINED COMPRESSION (UC) TEST 

Project: SIOU Engineering Support Study 
Feature: CPCPDS03B 
Station I El. 
Range 
Boring : 

Sample: 40% 
Part I 7 day 

Soil Symbol= 
Sp. Gr. = 2.44 

Specimen Number 
Initial: 
Moisture Content(%) 
Dry Density(pcf) 
Void Ratio 
Saturation (%) 

Before Shearing: 
Moisture(%) (after satur.) 
Saturation(%) 
Moisture(%) (after cons. ) 
Void Ratio (after cons.) 

Final Moisture Content(%) 

Minor Principal Stress (tsf) 
Major Principal Stress (tsf) 
Eff. Minor Prin Stress (tsf) 
Eff. Major Prin Stress (tsf) 

Time to Failure (min) 
Rate of Strain(%/min) 
Specimen Height(in.) 
Specimen Dia (in. ) 

Apparent 
Effective 

L.L. (%) = 
D10 (mm) = 

1 2 

98.4 0.0 
42.0 0.0 

2.624 0.000 
91.5 0.0 

98.4 0.0 

3 0 
0.92 0.00 
5.43 0.00 
3.00 0.00 

Max Deviator Stress 

File : 186 
Tested By REG 
Computed By: TRB 
Checked By: ~ 
Report Date: 0~07-96 

P.I. (%) = 

3 

0.0 
0.0 

0.000 
0.0 

0.0 

0 
0.00 
0.00 
0.00 

Max Eff 

4 

0.0 
0.0 

0.000 
0.0 

0.0 

0 
0.00 
0.00 
0.00 

Stress Ratio 

NOTE: Figures in parenthesis are based on the failure criteria of 
Maximum Effective Principal Stress Ratio. 

Remark: 



I 

, 
I' 

) 

Singleton Laboratories 
UNCONFINED COMPRESSION (UC) TEST 

Project: SIOU Engineering Support Study 
Feature: CPCPDS03B 
Station: 
Range 
Boring : 

Moisture Content 
Wet Wt. and Tare(gm)= 
Dry wt. and tare(gm)= 
Wt. of tare(gm) = 
Moisture (%) = 

El. 
Sample: 
Part 

Initial 
839.0 

422.9 
0.0 

98.4 

Test Conditions and Constants: 
Proving Ring No. = 2223 

40% 
7 day 

Final 
839.0 
422.9 

0.0 
98.4 

Tube No. 

File : 185 
Tested By 
Computed By: 
Checked By : 
Report Date: 

= 0 

REG 

T~ 

0~7-96 

Proving Ring Constant: 
Slope Const. = 1 

Sample Volume (cc) 
Sample Height (in.) 
Specific Gravity 
Consolidation(in.) 
Initial P.R. Rdg 

= 628.193 
= 5.426 

Intercept = 
Confining Pres. (psi) = 
Initial Pore Pre(psi)= 

Time Deflection 
(Min) (ins. ) 
0.5 0.030 
1.0 0.057 
1.5 0.075 
2.0 0.094 
2.5 0.122 
3.0 0.150 
3.5 0.187 
4.0 0.220 

Initial: 
Moisture(%) = 98.4 
Density(pcf)= 42.0 

Minor·Prin. Stress(tsf) 

0 
0 
0 

= 2.44 
= 0 
= 0 

Pro.Ring Strain ±1 - ±3 
Reading (%) (tsf) 

7.6 0.55 0.08 
38.6 1.05 0.39 
60.8 1.38 0.61 
83.0 1.73 0.83 
97.3 2.25 0.97 
97.9 2.76 0.97 
91.2 3.45 0.90 
51.7 4.05 0.51 

Void Ratio =2.624 
Saturation(%)= 91.5 

=0.00 Major Prin. Stress (tsf) 

NOTE: Figures in parenthesis are. based on the failure criteria of 
Maximum Effective Principal Stress Ratio. 

= 0.97 



I 

SINGLETON LABORATORIES 
UNCONFINED COMPRESSION (UC) TEST 

PROJECT: SIOU 

FEA TURE: CPCPDSOSB 

STATION: 

IJ.. 
In 
I-

RANGE 
BORING: 

i.5 

In :I. 

ffi a: 
I-
In 

a: 
00.5 
I-« 
H 

iU 
c 

0.0 TSF 

EL. . . 
SAMPLE : 40:1: 
PART : 7 day 
SOIL SYM: 
DATE : 08-07-96 

o ------~I------_,I------~I~------rl------_, 
o 5 10 15 20 

STRAIN % 

REMARKS: 

:E-7~ 



) 

) 

u. 
U) 

SINGLETON LABORATORIES 
UNCONFINED COMPRESSION (UC) TEST 

PROJECT: SIOU EL. 
FEATURE: CPCPDS03B SAMPLE : 40" 
STATION: PART : 7 dl!lY 
RANGE SOIL SYM: 
BORING: DATE : 08-07-96 

0.6. 

APPARENT: o 

COHESION .... O:~9 TSF 
I- 0.4 

U) 
U) 
IU 

~ 
.U) 

a: 0.2 

~ 
ffi 

O~·-------r,------~,-------',-------',r-----~, 
o 0.2 0.4 0.6 0.8 i 

NORMAL STRESS TSF 



) 

) 

Singleton Laboratories 
UNCONFINED COMPRESSION (UC) TEST 

Project: 
Feature: 
Station: 

SIOU Engineering Support Study 
CPCPDS03B 

El. 
Range 
Boring : 

Sample: 40% 

Soil Symbol= 
sp. Gr. = 2.44 

Specimen Number 
Initial: 
Moisture Content(%) 
Dry Density(pcf) 
Void Ratio 
Saturation(%) 

Before Shearing: 
Moisture(%) (after satur.) 
Saturation(%) 
Moisture(%) (after cons.) 
Void Ratio (after cons.) 

Final Moisture Content(%) 

Minor Principal Stress (tsf) 
Major Principal Stress (tsf) 
Eff. Minor Prin Stress (tsf) 
Eff. Major Prin Stress (tsf) 

Time to Failure(min) 
Rate of Strain(%/min) 
Specimen Height(in.) 
Specimen Dia (in.) 

Part 

L.L. (%) = 
D10 (mm) = 

1 

99.8 
42.2 

2.611 
93.2 

99.8 

3 
1.13 
5.13 
3.00 

7 day 

2 

0.0 
0.0 

0.000 
0.0 

0.0 

o 
0.00 
0.00 
0.00 

File : 185 
Tested By 
Computed By: 
Checked By : 
Report Date: 

P.I. (%) = 

3 

0.0 
0.0 

0.000 
0.0 

0.0 

o 
0.00 
0.00 
0.00 

REG 
TRB 

0~-96 

4 

0.0 
0.0 

0.000 
0.0 

0.0 

o 
0.00 
0.00 
0.00 

Max Deviator Stress Max Eff Stress Ratio 
Apparent 
Effective 

NOTE: Figures in parenthesis are based on the failure criteria of 
Maximum Effective Principal Stress Ratio. 

Remark: 



) 

) 

Singleton Laboratories 
UNCONFINED COMPRESSION (UC) TEST 

Project. SIOU Engineering 
Feature: CPCPDS03B 
Station: 
Range 
Boring : 

Moisture Content 
Wet Wt. and Tare(gm)= 
Dry wt. and tare (gm) = 
wt. of tare(gm) = 
Moisture(%) = 

Support Study 

El. 
Sample: 
Part 

Initial 
800.9 

400.9 
0.0 

99.8 

Test Conditions and Constants: 
Proving Ring No. = 2223 

40% 
7 day 

Final 
800.9 
400.9 

0.0 
99.8 

Tube No. 

File : 184 
Tested By 
Computed By: 
Checked By : 
Report Date: 

= 0 

REG 
TRB 
~. 
OZ7-96 

Proving Ring Constant: 
Slope Const. = 1 
Intercept = 0 

Confining Pres. (psi) = 0 
Initial Pore Pre(psi)= 0 

Sample Volume (cc) 
Sample Height (in. ) 
Specific Gravity 
Consolidation(in.) 
Initial P.R. Rdg 

= 593.345 
= 5.125 

Time Deflection 
(Min) (ins. ) 
0.5 0.030 
1.0 0.070 
1.5 0.095 
2.0 0.120 
2.5 0.143 
3.0 0.174 
3.5 0.209 

Initial: 
Moisture(%) = 99.8 
Density(pcf)= 42.2 

Minor Prin. Stress (tsf) 

Pro.Ring 
Reading 

9.1 
48.0 
67.8 
82.1 
87.6 
88.2 
59.3 

=0.00 

= 2.44 
= 0 
= 0 

Strain ±1 - ±3 
(%) (tsf) 

0.59 0.09 
1.37 0.48 
1.85 0.68 
2.34 0.82 
2.79 0.87 
3.40 0.87 
4.08 0.58 

Void Ratio =2.611 
Saturation(%)= 93.2 

Major Prin. Stress (tsf) 

NOTE. Figures in parenthesis are based on the failure criteria of 
Maximum Effective Principal Stress Ratio. 

= 0.87 



SINGLETON LABORATORIES 
UNCONFINED COMPRESSION (UC) TEST 

PROJECT: SIOU 
FEA TURE: CPCPDSOSB 
STATION: 
RANGE 
BORING: 

1L m .... 

:1.6 

m :I.. 
m 
w 
II: .... m 
II: 
~ 0.6. 

< 

0.0 TSF 

EL. 
SAMPLE : 40~ 
PART : 7 dey 
SOIL SYM: 
DA TE : 08-07-96 

H 

~ o~I~ __ -----ri-------Ti------~i------~i------~ 
o 6 10 16 20 

STRAIN " 

REMARKS: 



SINGLETON LABORATORIES 
UNCONFINED COMPRESSION (UC) TEST 

PROJECT: SIOU 
FEATURE: CPCPOS03B 
STATION: 
RANGE 
BORING: 

IJ.. 
III 

0.6 

I- 0.4 

III 

ffi 
IE 
III 
a: 0.2. 
-ct. 
W 
:z: 
III 

APPARENT: • 
ANGLE .. 0.0 
COHESION- 0.43 TSF 

EL. 
SAMPLE : 40% 
PART : 7 day 
SOIL SYM: 
DATE : 09-07-96 

O~·------~I------~I-------'I------~.r-------'I o 0.2 0.4 0.6 0.9 i 

NORMAL STRESS TSF 



) 

Singleton Laboratories 
Unconfined Compression (UC) Test 

Project. SIOU Engineering Support Study 
Feature. CPCPDS03B 
Station. El. 
Range 
Boring • 

Sample. 50% 
Part • 3 day 

Soil Symbol= L.L. (%) = 
Sp. Gr. = 2.44 D10 (mm) = 

Specimen Number 1 2 
Initial. 
Moisture Content(%) 85.8 0.0 
Dry Density(pcf) 46.7 0.0 
Void Ratio 2.260 0.000 
Saturation (%) 92.7 0.0 

Before Shearing' 
Moisture(%) (after satur. ) 
Saturation(%) 
Moisture (%) (after cons. ) 
Void Ratio (after cons. ) 

Final Moisture Content(%) 85.8 0.0 

Minor Principal Stress (tsf) 
Major Principal Stress (tsf) 
Eff. Minor Prin stress (tsf) 
Eff. Major Prin stress (tsf) 

Time to Failure (min) 4 0 
Rate of Strain(%/min) 0.85 0.00 
Specimen Height(in.) 5.33 0.00 
Specimen Dia (in. ) 3.00 0.00 

Max Deviator Stress 
Apparent 
Effective 

File I 179 
Tested By REG 
Computed By. 1~ 
Checked By • ~. 
Report Date. 08-15-96 

P.I. (%) = 

3 4 

0.0 0.0 
0.0 0.0 

0.000 0.000 
0.0 0.0 

0.0 0.0 

0 0 
0.00 0.00 
0.00 0.00 
0.00 0.00 

Max Eff Stress Ratio 

NOTE. Figures in parenthesis are based on the failure ·criteria of 
Maximum Effective Principal Stress Ratio. 

Remark. 

E-'8"O 



) 

Singleton Laboratories 
Unconfined Compression (UC) Test 

Project: SIOU Engineering Support Study 
Feature: CPCPDS03B 
Station: El. 
Range 
Boring : 

Sample: 50% 
Part 3 day 

Moisture Content 
wet Wt. and Tare(gm)= 
Dry wt. and tare (gm) = 
wt. of tare(gm) = 
Moisture(%) = 

Initial 
858.1 

461.8 
0.0 

85.8 

Test Conditions and Constants: 
Proving Ring No. = 2223 

Final 
858.1 
461.8 

0.0 
85.8 

Tube No. 

File : 179 
Tested By 
Computed By: 
Checked By : 
Report Date: 

= 

REG 
TRB 

~5-96 

Proving Ring Constant: Sample Volume (cc) = 616.963 
Slope Const. = 1 
Intercept = 0 

Confining Pres. (psi) = 0 
Initial Pore Pre(psi)= 0 

Time Deflection 
(Min) (ins. ) 
0.5 0.031 
1.0 0.057 
1.5 0.074 
2.0 0.092 
2.5 0.115 
3.0 0.140 
3.5 0.159 
4.0 0.184 
4.5 0.226 

Initial: 
Moisture(%) = 85.8 
Density (pcf)= 46.7 

Minor Prin. Stress (tsf) 

Pro.Ring 
Reading 

25.8 
48.3 
72.1 
92.7 

118.6 
132.6 
136.2 
134.1 
57.8 

=0.00 

Sample Height(in.) = 
Specific Gravity = 
Consolidation(in.) = 
Initial P.R. Rdg = 

Strain ±1 - ±3 
(%) (tsf) 

0.58 0.26 
1.07 0.49 
1.39 0.72 
1.73 0.93 
2.16 1.18 
2.63 1.32 
2.98 1.35 
3.45 1.32 
4.24 0.56 

Void Ratio =2.260 
Saturation(%)= 92.7 

5.329 
2.44 
0 
0 

Major Prin. Stress (tsf) 

NOTE: Figures in parenthesis are based on the failure criteria of 
Maximum Effective Principal Stress Ratio. 

E-81 

= 1.35 



) 

I ,. 

SINGLETON LABORATORIES 
UNCONFINED COMPRESSION CUC) TEST 

PROJECT: SIOU 
FEA TURE: CPCPOSOSB 

STATION: 
RANGE 
BORING : 

1.5

1 
~ I 
II) 1 

fa 
0: 
l-
II) 

0: 
00.5 
I
~ 
H 
> 
W 
o 

o 

REMARKS: 

o 

0.0 TSF 

i 
5 

EL. 
SAMPLE : 50" 
PART 
SOIL 
DATE 

i I 
10 :15 

STRAIN % 

: S day 
SYM: 

: 08-15-96 

i 
20 

L E-8~ .. _____________ --, 

! 
( 

I 
I 
1 
i 
! 
I 



) 

I 

(J) 

ffi 
~ 
(J) 

SINGLETON LABORATORIES 
UNCONFINED COMPRESSION CUC) TEST 

PRO..JECT: SIOU 
FEATURE: CPCPOS03B 
STATION: 
RANGE : 
BORING: 

APPARENT: 0 
ANGLE ... 0.0 
COHESION- 0.67 TSF 

EL. 
SAMPLE : 50'; 
PART : 3 day 
SOIL SYM: 
DATE : 08-:1.5-96 

1---------:.-';". ~. ~~.r:.-:--. -'--

II: 0.5 
-t 
IIJ 
:t 
(J) 

01--1 ---I iii 
o 0.5 :I. :1..5 2 

NORMAL STRESS TSF 

E-83 

I 
2.5 



) 

Singleton Laboratories 
Unconfined Compression (UC) Test 

Project: SIOU Engineering Support Study 
Feature: CPCPDS03B 
Station: El. 
Range 
Boring : 

Sample: SO% 
Part 3 day 

Soil Symbol= L.L. (%) = 
sp. Gr. = 2.44 Dl0 (mm) = 

Specimen Number 1 2 
Initial: 
Moisture Content(%) 86.S 0.0 
Dry Density(pcf) 46.4 0.0 
Void Ratio 2.285 0.000 
Saturation(%) 92.4 0.0 

Before Shearing: 
Moisture(%) (after satur. ) 
Saturation(%) 
Moisture(%) (after cons. ) 
Void Ratio (after cons.) 

Final Moisture Content(%) 86.5 0.0 

Minor Principal Stress (tsf) 
Major Principal stress (tsf) 
Eff. Minor Prin Stress (tsf) 
Eff. Major Prin Stress (tsf) 

Time to Failure (min) 4 0 
Rate of Strain(%/min) 0.90 0.00 
Specimen Height(in.) 5.33 0.00 
Specimen Dia (in. ) 3.00 0.00 

File : 180 
Tested By 
Computed By: 
Checked By : 
Report Date: 

P.x. (%) = 

3 

0.0 
0.0 

0.000 
0.0 

0.0 

0 
0.00 
0.00 
0.00 

REG 
TRB 

0~S-96 

4 

0.0 
0.0 

0.000 
0.0 

0.0 

0 
0.00 
0.00 
0.00 

Max Deviator Stress Max Eff Stress Ratio 
Apparent 
Effective 

NOTE: Figures in parenthesis are based on the failure criteria of 
Maximum Effective Principal Stress Ratio. 

Remark: 

E-84 



) 

) 

Singleton Laboratories 
Unconfined Compression (UC) Test 

project. SIOU Engineering Support Study 
Feature. CPCPDS03B 
Station. El. 
Range 
Boring , 

Sample. 50% 

Moisture Content 
wet Wt. and Tare (gm)= 
Dry wt. and tare(gm)= 
Wt. of tare(gm) = 
Moisture (%) = 

Part 

Initial 
854.6 

458.2 
0.0 

86.5 

Test Conditions and Constants. 
Proving Ring No. = 2223 

3 day 

Final 
854.6 
458.2 

0.0 
86.5 

Tube No. 

File ,180 
Tested By 
Computed By. 
Checked By • 
Report Date. 

= 

REG 
TRB 

~ 
08-15-96 

Proving Ring Constant. 
Slope Const. = 1 
Intercept = 0 

Confining Pres. (psi) = 0 
Initial Pore Pre(psi)= 0 

Sample Volume (cc) 
Sample Height(in.) 
Specific Gravity 
Consolidation(in.) 
Initial P.R. Rdg 

= 616.963 
= 5.329 

Time Deflection 
(Min) (ins. ) 
0.5 0.029 
1.0 0.053 
1.5 0.069 
2.0 0.094 
2.5 0.118 
3.0 0.144 
3.5 0.168 
4.0 0.196 
4.5 0.243 

Initial. 
Moisture(%) = 86.5 
Density(pcf)= 46.4 

Minor Prin. Stress (tsf) 

Pro. Ring 
Reading 

11.9 
27.1 
47.4 
79.4 

106.4 
124.7 
129.8 
107.9 
78.1 

=0.00 

= 2.44 
= 0 
= 0 

Strain ±1 - ±3 
(%) (tsf) 

0.54 0.12 
0.99 0.27 
1.29 0.48 
1.76 0.79 
2.21 1.06 
2.70 1.24 
3.15 1.28 
3.68 1.06 
4.56 0.76 

Void Ratio =2.285 
Saturation(%)= 92.4 

Major Prin. Stress (tsf) 

NOTE. Figures in parenthesis are based on the failure criteria of 
Maximum Effective Principal Stress Ratio. 

E-85 

= 1.28 
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(/) 

ffi 
a: 
Iii 
a: 

SINGLETON LABORATORIES 
UNCONFINEO COMPRESSION CUC) TEST 

PROJECT: SIOU 
FEA TURE: CPCPDsose 
STATION: 
RANGE 
BORING: 

1 

0.0 TSF 

EL. 
SAMPLE : 60" 
PART : 3 day 
SOIL SYM: 
DATE : 08-16-96 

g 0.6 

0« 
H 
> 
UJ o 

o --·--·.,. .. I-----,.r-----r. ----r. --
o 6 10 16 20 

STRAIN ,. 

REMARKS: 

··--·----l 
I 
I 

1 

I 
I 

L E-86 ------'--'-------' 



I.L. 
III 
I-

III 
III 
!U 
II: 
I
III 

----- .-----.. ----'I 
SINGLETON LABORATORIES i 

UNCONFINED COMPRESSION CUC) TEST I 
PROJECT: SIOU 
FEA TURE: CPCPOSO:3B 
STAT!ON: 
RANGE 
BORING: 

APPARENT: 
ANGLE ~ 0.0· 
COHESION- 0.64 TSF 

:1 

... . . 

i 

I 
I 

EL. 
SAMPLE : 60" 
PART : :3 dllY 
SOIL SYM: 
DATE : 08-:1S-96 

II: 0.6 
-<I: 
!U 
:t 
III 

o 
a 

r J I • 
O.S :( 1.5 2 

NORMAL STRESS TSF 

I 
2.6 

~1 ____________________________ E-87 ____________________________ ~ 
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) 

Singleton Laboratories 
UNCONFINED COMPRESSION (UC) TEST 

Project: SIOU Engineering Support Study 
Feature: CPCPDS03B 
Station: El. , 
Range Sample: 50% 
Boring : Part 7 day 

Soil Symbol= 
Sp. Gr. = 2.44 

Specimen Number 
Initial: 
Moisture Content(%) 
Dry Density(pcf) 
Void Ratio 
Saturation(%) 

Before Shearing: 
Moisture(%) (after satur.) 
Saturation(%) 
Moisture(%) (after cons.) 
Void Ratio (after cons.) 

Final Moisture Content(%) 

Minor Principal Stress (tsf) 
Major Principal Stress (tsf) 
Eff. Minor Prin Stress (tsf) 
Eff. Major Prin Stress (tsf) 

Time to Failure (min) 
Rate of Strain(%/min) 
Specimen Height (in.) 
Specimen Dia (in. ) 

L.L. (%) = 
D10 (mm) = 

1 

84.3 
47.0 

2.243 
91.7 

84.3 

3 
0.94 
5.34 
3.00 

2 

0.0 
0.0 

0.000 
0.0 

0.0 

0 
0.00 
0.00 
0.00 

File : 187 
Tested By 
Computed By: 
Checked By : 
Report Date: 

P.I. (%) = 

3 

0.0 
0.0 

0.000 
0.0 

0.0 

0 
0.00 
0.00 
0.00 

REG 
TRB 

W 
08-07-96 

4 

0.0 
0.0 

0.000 
0.0 

0.0 

0 
0.00 
0.00 
0.00 

Max Deviator Stress Max Eff Stress Ratio 
Apparent 
Effective 

NOTE: Figures in parenthesis are based on the failure criteria of 
Maximum Effective Principal Stress Ratio. 

Remark: 

E-88 
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) 

Singleton Laboratories 
UNCONFINED COMPRESSION (UC) TEST 

Project: SIOU Engineering 
Feature: CPCPDS03B 
Station: 
Range 
Boring : 

Moisture Content 
Wet Wt. and Tare(gm)= 
Dry wt. and tare (gm) = 
Wt. of tare(gm) = 
Moisture(%) = 

Support Study 

El. 
Sample: 
Part 

Initial 
856.6 

464.8 
0.0 

84.3 

Test Conditions and Constants: 
Proving Ring No. = 2223 

50% 
7 day 

Final 
856.6 
464.8 

0.0 
84.3 

Tube No. 

File : 186 
Tested By 
Computed By, 
Checked By : 
Report Date: 

= 0 

REG 
TRB 

Ora7 0 96 

Proving Ring Constant: 
Slope Const. = 1 
Intercept = 0 

Confining Pres. (psi) = 0 
Initial Pore Pre(psi)= 0 

Sample Volume (cc) 
Sample Height(in.) 
Specific Gravity 
Consolidation (in. ) 
Initial P.R. Rdg 

= 617.773 
= 5.336 

Time Deflection 
(Min) (ins.) 
0.5 0.025 
1.0 0.051 
1.5 0.075 
2.0 0.100 
2.5 0.128 
3.0 0.151 
3.5 0.178 
4.0 0.230 

Initial: 
Moisture(%) = 84.3 
Density(pcf)= 47.0 

Minor Prin. Stress(tsf) 

Pro.Ring 
Reading 

38.0 
72.1 

115.5 
153.5 
185.5 
194.0 
194.0 
173.3 

=0.00 

= 2.44 
= 0 

= 0 

Strain :1:1 0 :1:3 
(%) (tsf) 

0.47 0.39 
0.96 0.73 
1.41 1.16 
1.87 1.54 
2.40 1.85 
2.83 1.92 
3.34 1.91 
4.31 1.69 

Void Ratio =2.243 
Saturation(%)= 91.7 

Major Prin. Stress (tsf) 

NOTE: Figures in parenthesis are based on the failure criteria of 
Maximum Effective Principal Stress Ratio. 

E-89 

= 1.92 
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SINGLETON LABORATORIES 
UNCONFINED COMPRESSION (UC) TEST 

PROJECT: SIOU EL. 
FEA TURE: CPCPOS038 SAMPLE : 50"; 
STATION: PART : 7 day 
RANGE SOIL SYM: 
BORING: DATE : 08-07-96 

3. 

2 

0.0 TSF 

:I.. 

a i i i a 5 iO i5 20 

STRAIN ,. 

REMARKS: 

E-90 
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SINGLETON LABORATORIES 
UNCONFINED COMPRESSION (UC) TEST 

PRO.JECT: SIOU 
FEATURE: CPCPDS03B 
STATION: 
RANGE : 
BORING: 

i.6 

APPARENT: 
ANGL.E .. 0.0 0 

COHESION .. 0.96 
i. .. 

EL. 
SAMPLE : 60" 
PART : 7 day 
SOIL SYM: 
DA TE : OB-07-96 

TSF 

• • 

II: 0.6 
< 
UJ :c 
III 

0 
0 0:6 'i i:6 2 

NORMAL. STRESS TSF 
2.6 
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Singleton Laboratories 
UNCONFINED COMPRESSION (UC) TEST 

project: SIOU Engineering Support Study 
Feature: CPCPDS03B 
Station: El. 
Range 
Boring : 

Sample: 50% 

Soil Symbol: 
Sp. Gr. = 2.44 

Specimen Number 
Initial: 
Moisture Content(%) 
Dry Density(pcf) 
Void Ratio 
Saturation (%) 

Before Shearing: 
Moisture (%) (after satur.) 
Saturation(%) 
Moisture(%) (after cons.) 
void Ratio (after cons.) 

Final Moisture content(%) 

Minor Principal Stress (tsf) 
Major Principal Stress (tsf) 
Eff. Minor Prin Stress (tsf) 
Eff. Major Prin stress (tsf) 

Time to Failure(min) 
Rate of Strain(%/min) 
Specimen Height(in.) 
Specimen Dia (in.) 

Part 

L.L. (%): 

Dl0 (mm) = 

1 

84.3 
47.5 

2.210 
93.1 

84.3 

4 
0.97 
5.29 
3.00 

7 day 

2 

0.0 
0.0 

0.000 
0.0 

0.0 

o 
0.00 
0.00 
0.00 

File : 188 
Tested By 
Computed By: 
Checked By : 
Report Date: 

P.I. (%) = 

3 

0.0 
0.0 

0.000 
0.0 

0.0 

o 
0.00 
0.00 
0.00 

4 

0.0 
0.0 

0.000 
0.0 

0.0 

o 
0.00 
0.00 
0.00 

Max Deviator stress Max Eff Stress Ratio 
Apparent 
Effective 

NOTE: Figures in parenthesis are based on the failure criteria of 
Maximum Effective Principal Stress Ratio. 

Remark: 

E-92 
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) 

Singleton Laboratories 
UNCONFINED COMPRESSION (UC) TEST 

Project: SIOU Engineering 
Feature: CPCPDS03B 
Station: 
Range 
Boring : 

Moisture Content 
Wet wt. and Tare(gm)= 
Dry wt. and tare(gm)= 
Wt. of tare(gm) = 
Moisture(%) = 

Support Study 

El. 
Sample: 
Part 

Initial 
857.9 

465.5 
0.0 

84.3 

Test Conditions and Constants: 
Proving Ring No. = 2223 

50% 
7 day 

Final 
857.9 
465.5 

0.0 
84.3 

Tube No. 

File : 187 
Tested By 
Computed By: 
Checked By : 
Report Date: 

= 0 

REG 

T@Y 

0t.:a7 -96 

Proving Ring Constant: 
Slope Const. = 1 
Intercept = 0 

Confining Pres. (psi) = 0 
Initial Pore Pre(psi)= 0 

Sample Volume (cc) 
Sample Height(in.) 
Specific Gravity 
Consolidation(in.) 
Initial P.R. Rdg 

= 612.332 
= 5.289 

Time Deflection 
(Min) (ins. ) 
0.5 0.031 
1.0 0.057 
1.5 0.080 
2.0 0.105 
2.5 0.127 
3.0 0.151 
3.5 0.179 
4.0 0.210 

Initial: 
Moisture(%) = 84.3 
Density(pcf)= 47.5 

Minor Prin. Stress (tsf) 

Pro.Ring 
Reading 

34.1 
69.9 

109.8 
142.9 
164.2 
184.9 
194.9 
176.3 

=0.00 

= 2.44 
= 0 
= 0 

Strain ±l - ±3 
(%) (tsf) 

0.59 0.35 
1.08 0.70 
1.51 1.10 
1.99 1.43 
2.40 1.63 
2.85 1.83 
3.38 1.92 
3.97 1.73 

Void Ratio =2.210 
Saturation(%)= 93.1 

Major prin. Stress (tsf) 

NOTE: Figures in parenthesis are based on the failure criteria of 
Maximum Effective Principal Stress Ratio. 

E-93 

= 1.92 
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SINGLETON LABORATORIES 
UNCONFINED COMPRESSION CUC) TEST 

PRO.JECT: SIOU 
FEA TURE: cpcpososa 
STATION: 
RANGE 
BORING: 

S 

2 

:1 

a 
a 

0.0 TSF 

6 

EL. 
SAMPLE : 60" 
PART : 7 day 
SOIL SYM: 
DA TE : 08-07-96 

:10 :16 20 
STRAIN " 

REMARKS: 

E-94 
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SINGLETON LABORATORIES 
UNCONFINED COMPRESSION (UC) TEST 

PROJECT: SIOU 
FEA TURE: cpcpososa 
STATION: 
RANGE 
BORING: 

1. 5. 

APPARENT: 0 

EL. • • 
SAMPLE : 50" 
PART : 7 dey 
SOIL SYM: 
DATE : 08-07-96 

1L ANGL.E .. 0.0 
COHESION- 0.96 TSF Ul 

I- 1 . . . . 
Ul 
Ul 
W 
II: 
I-
Ul 
II: 0.5 

< 
W :r: 
Ul 

0 
0 0'.5 1 1.5 2 

NORMAL. STRESS TSF 
2'.5 



Singleton Laboratories 
UNCONFINED COMPRESSION (UC) TEST 

Project: SIOU Engineering Support Study 
Feature: CPCPDS03B 
Station: El. 
Range 
Boring : 

Sample: 75% 

Soil Symbol= 
Sp. Gr. = 2.44 

Specimen Number 
Initial: 
Moisture Content(%) 
Dry Density(pcf) 
Void Ratio 
Saturation(%) 

Before Shearing: 
Moistu~e(%) (after satur.) 
Saturation(%) 
Moisture(%) (after cons.) 
Void Ratio (after cons.) 

Final Moisture Content(%) 

Minor Principal Stress (tsf) 
) Major Principal Stress (tsf) 

Eff. Minor Prin Stress (tsf) 
Eff. Major Prin Stress (tsf) 

Time to Failure(min) 
Rate of Strain(%/min) 
Specimen Height(in.) 
Specimen Dia (in.) 

Part 3 day 

L.L. (%) = 
D10 (mm) = 

1 2 

61.5 0.0 
57.8 0.0 

1.635 0.000 
91.7 0.0 

61.5 0.0 

6 0 
0.42 0.00 
5.33 0.00 
3.00 0.00 

File : 193 
Tested By 
Computed By: 
Checked By : 
Report Date: 

P.I.(%) = 

3 

0.0 
0.0 

0.000 
0.0 

0.0 

0 
0.00 
0.00 
0.00 

REG 

T\Cb 
08-08-96 

4 

0.0 
0.0 

0.000 
0.0 

0.0 

0 
0.00 
0.00 
0.00 

Max Deviator Stress Max Eff Stress Ratio 
Apparent 
Effective 

NOTE: Figures in parenthesis are based on the failure criteria of 
Maximum Effective Principal Stress Ratio. 

Remark: 

E-<96 
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Singleton Laboratories 
UNCONFINED COMPRESSION (UC) TEST 

project: SIOU Engineering Support Study 
Feature: CPCPDS03B 
station: El. 

File : 192 
Tested By 
Computed By: 

Range I 

Boring : 
Sample: 75% Checked By : 

Moisture Content 
wet Wt. and Tare(gm)= 
Dry wt. and tare(gm)= 
Wt. of tare(gm) = 
Moisture (%) = 

Part 

Initial 
921.8 

570.8 
0.0 

61.5 

Test Conditions and Constants: 
Proving Ring No. = 2223 
Proving Ring Constant: 

Slope Const. = 1 
Intercept = 0 

Confining Pres. (psi) = 0 
Initial Pore Pre(psi)= 0 

Time Deflection 
(Min) (ins. ) 
0.5 0.029 
1.0 0.056 
1.5 0.077 
2.0 0.097 
2.5 0.113 
3.0 0.123 
3.5 0.133 
4.0 0.134 
4.5 0.135 
5.0 0.135 
6.0 0.135 
7.0 0.136 

Initial: 
Moisture(%) = 61.5 
Density(pcf)= 57.8 

Minor Prin. Stress(tsf) 

Pro.Ring 
Reading 

25.8 
59.3 
90.9 

126.8 
150.2 
164.2 
180.6 
183.0 
183.6 
183.9 
183.9 
183.9 

=0.00 

3 day Report Date: 

Final 
921.8 
570.8 

0.0 
61.5 

Tube NO. 
Sample Volume (cc) 
Sample Height(in.) 
Specific Gravity 
Consolidation(in.) 
Initial P.R. Rdg 

= 0 
= 616.5 
= 5.325 
= 2.44 
= 0 
= 0 

Strain ±1 - ±3 
(%) (tsf) 

0.54 0.26 
1.05 0.60 
1.45 0.91 
1.82 1.27 
2.12 1.50 
2.31 1.63 
2.50 1.79 
2.52 1.82 
2.54 1.82 
2.54 1.83 
2.54 1.83 
2.55 1.83 

Void Ratio =1.635 
Saturation(%)= 91.7 

Major Prin. Stress (tsf) 

NOTE: Figures in parenthesis are based on the failure criteria of 
Maximum Effective Principal Stress Ratio. 

E-97 t::- {_:: 

REG 

~ 
08-08-96 

= 1.83 
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SINGLETON LABORATORIES 
UNCONFINED COMPRESSION (UC) TEST 

PROJECT: SIOU 
FEA TURE: CPCPOSOSB 

STATION: 
RANGE 
BORING: 

S 

11. 
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EL. 
SAMPLE : 76" 
PART : S day 
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DA TE : 08-08-96 
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SINGLETON LABORATORIES 
UNCONFINED COMPRESSION (UC) TEST 

PROJECT: SIOU EL. 
FEATURE: CPCPOSOSB SAMPLE : 76" 
STATION: PART : S day 

RANGE SOIL SYM: 
BORING: DATE : OB-OB-96 

It. 
00 
I-

00 
00 
UJ 
0: 
I-

i.B. 

00 
0:0.6. 

j;) 
m 

APPARENT: 0 
ANGL.E .. 0.0 
COHESION- 0.9i TSF 

. . 

O~------~------~-------~i------~i~----~i 
o 0.6 i i.B 2 2.6 

NORMAL STRESS TSF 

E-99 



Singleton Laboratories 
Unconfined Compression (UC) Test 

Project: SIOU Engineering Support Study 
Feature: CPCPDS03B 
Station: El. 
Range 
Boring : 

Sample: 75% 
Part I 3 day 

Soil Symbol= 
Sp. Gr. = 2.44 

Specimen Number 
Initial: 
Moisture Content(%) 
Dry Density(pcf) 
Void Ratio 
Saturation(%) 

Before Shearing: 
Moisture(%) (after satur.) 
Saturation(%) 
Moisture(%) (after cons.) 
Void Ratio (after cons.) 

Final Moisture Content(%) 

Minor Principal Stress (tsf) 
) Major Principal Stress (tsf) 

Eff. Minor Prin Stress (tsf) 
Eff. Major Prin Stress (tsf) 

Time to Failure (min) 
Rate of Strain(%/min) 
Specimen Height(in.) 
Specimen Dia (in. ) 

L.L. (%) = 
D10(mm)= 

1 2 

58.8 0.0 
58.3 0.0 

1.612 0.000 
89.0 0.0 

58.8 0.0 

5 0 
0.46 0.00 
5.40 0.00 
3.00 0.00 

File : 192 
Tested By 
Computed By: 
Checked By : 
Report Date: 

P.I.(%)= 

3 

0.0 
0.0 

0.000 
0.0 

0.0 

0 
0.00 
0.00 
0.00 

REG 

~ 
~08-96 

4 

0.0 
0.0 

0.000 
0.0 

0.0 

0 
0.00 
0.00 
0.00 

Max Deviator Stress Max Eff Stress Ratio 

;' 

Apparent 
Effective 

NOTE: Figures in parenthesis are based on the failure criteria of 
Maximum Effective Principal Stress Ratio. 

Remark: 

E-100 



Singleton Laboratories 
Unconfined Compression (UC) Test 

Project: srou Engineering Support Study 
Feature: CPCPDS03B 
Station: El. 
Range 
Boring : 

Sample: 75% 

Moisture Content 
Wet Wt. and Tare(gm)= 
Dry wt. and tare(gm)= 
wt. of tare(gm) = 
Moisture (%) = 

Part 

rnitial 
927.7 

584.2 
0.0 

58.8 

Test Conditions and Constants: 
Proving Ring No. = 2223 

3 day 

Final 
927.7 
584.2 

0.0 
58.8 

Tube No. 

File 
Tested By 
Computed By: 
Checked By : 
Report Date: 

= 0 
Proving Ring Constant: 

Slope Const. = 1 
rntercept = 0 

Confining Pres. (psi) = 0 
rnitial Pore Pre (psi) = 

Sample Volume (cc) 
Sample Height(in.) 
Specific Gravity 
Consolidation(in.) 
rnitial P.R. Rdg 

= 625.299 
= 5.401 

Time Deflection 
(Min) (ins. ) 
0.5 0.031 
1.0 0.054 
1.5 0.072 
2.0 0.096 
2.5 0.114 
3.0 0.120 
3.5 0.122 
4.0 0.122 
5.0 0.123 
6.0 0.124 
7.0 0.124 

rnitial: 
Moisture(%) = 58.8 
Density(pcf)= 58.3 

Minor Prin. Stress (tsf) 

0 

Pro.Ring 
Reading 

38.0 
72.4 

105.5 
149.9 
179.3 
179.7 
181.2 
181.2 
181.5 
181.5 
181.5 

=0.00 

= 2.44 
= 0 
= 0 

Strain ±1 - ±3 
(%) (tsf) 

0.57 0.39 
1.00 0.73 
1.33 1.06 
1.78 1.50 
2.11 1.79 
2.22 1.79 
2.26 1.80 
2.26 1.80 
2.28 1.81 
2.30 1.81 
2.30 1.81 

Void Ratio =1.612 
Saturation(%)= 89.0 

Major prin. Stress(tsf) 

NOTE: Figures in parenthesis are based on the failure criteria of 
Maximum Effective Principal Stress Ratio. 

E..,..1011 

= 1.81 



SINGLETON LABORATORIES 
UNCONFINED COMPRESSION (UC) TEST 

PROJECT: SIOU 
FEATURE: CPCPOSOSB 
STATION: 
RANGE : 
BORING: 

REMARKS: 

E-102 

EL. 
SAMPLE : 75'" 
PART : S day 
SOIL SYM: 
DA TE : 08-0B-96 



) 

SINGLETON LABORATORIES 
UNCONFINED COMPRESSION (UC) TEST 

PROJECT: SIOU 
FEA TURE: CPCPDSOSB 
STATION: 
RANGE 
BORING: 

1.6. 

APPARENT: 
I!.. ANGLE -(I) COHESION-
I- :1. 

(I) 
(I) 
IJ.J 
0: 
I-
(I) 

0: 0.5 
-<1: 
IJ.J 
:t 
(I) 

0 
0 0.5 

0.0· 
0.90 

.. 

EL. 
SAMPLE : 75:1: 
PART : S day 
SOIL SYM: 
DA TE : 08-08-96 

TSF 

.~ L5 2 

NORMAL STRESS TSF 

E-l03 

2'.5 
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Singleton Laboratories 
UNCONFINED COMPRESSION (UC) TEST 

Project: SIOU Engineering Support Study 
Feature: CPCPDS03B 
Station: El. 
Range Sample: 75% 
Boring : Part 7 day 

Soil Symbol= 
sp. Gr. = 2.44 

Specimen Number 
Initial: 
Moisture Content(%) 
Dry Density(pcf) 
Void Ratio 
Saturation (%) 

Before Shearing: 
Moisture(%) (after satur.) 
Saturation(%) 
Moisture(%) (after cons.) 
Void Ratio (after cons.) 

Final Moisture Content(%) 

Minor Principal Stress (tsf) 
Major Principal stress (tsf) 
Eff. Minor Prin stress (tsf) 
Eff. Major Prin Stress (tsf) 

Time to Failure(min) 
Rate of Strain(%/min) 
Specimen Height(in.) 
Specimen Dia (in.) 

L.L.(%)= 
Dl0 (mm) = 

1 

55.7 
60.0 

1.540 
88.2 

55.7 

7 
0.74 
5.26 
3.00 

2 

0.0 
0.0 

0.000 
0.0 

0.0 

o 
0.00 
0.00 
0.00 

File : 190 
Tested By 
Computed By: 
Checked By : 
Report Date: 

P. I. (%) = 

3 

0.0 
0.0 

0.000 
0.0 

0.0 

o 
0.00 
0.00 
0.00 

REG 

~ 
08-07-96 

4 

0.0 
0.0 

0.000 
0.0 

0.0 

o 
0.00 
0.00 
0.00 

Max Deviator Stress Max Eff Stress Ratio 
Apparent 
Effective 

NOTE: Figures in parenthesis are based on the failure criteria of 
Maximum Effective Principal Stress Ratio. 

Remark: 
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Singleton Laboratories 
UNCONFINED COMPRESSION (UC) TEST 

Project: SIOU Engineering 
Feature: CPCPDS03B 
Station: 
Range 
Boring : 

Moisture Content 
wet Wt. and Tare(gm)= 
Dry wt. and tare(gm)= 
wt. of tare(gm) = 
Moisture (%) = 

Support Study 

El. 
Sample: 
Part 

Initial 
910.8 

585.0 
0.0 

55.7 

Test Conditions and Constants: 
proving Ring No. = 2223 

75% 
7 day 

Final 
910.8 
585.0 

0.0 
55.7 

Tube No. 

File : 189 
Tested By 
Computed By: 
Checked By : 
Report Date: 

= 0 

REG 
"J:RB 

~ o -07-96 

proving Ring Constant: Sample Volume (cc) = 609.09 
Slope Const. = 1 
Intercept = 0 

Confining Pres. (psi) = 0 
Initial Pore Pre(psi)= 0 

Time Deflection 
(Min) (ins. ) 
0.5 0.025 
1.0 0.047 
1.5 0.063 
2.0 0.085 
2.5 0.115 
3.0 0.140 
3.5 0.163 
4.0 0.185 
4.5 0.210 
5.0 0.230 
5.5 0.243 
6.0 0.257 
6.5 0.265 
7.0 0.272 
8.0 0.275 

Initial: 
Moisture(%) = 55.7 
Density(pcf)= 60.0 

Minor Prin. Stress (tsf) 

Pro.Ring 
Reading 

36.5 
56.2 
82.1 

121.6 
158.1 
191.5 
226.5 
264.5 
307.1 
346.6 
370.9 
402.9 
425.7 
431.7 
431.7 

=0.00 

Sample Height(in.) = 5.261 
Specific Gravity = 2.44 
Consolidation(in.) = 0 
Initial P.R. Rdg = 0 

Strain ±1 - ±3 
(%) (tsf) 

0.48 0.37 
0.89 0.57 
1.20 0.83 
1.62 1.22 
2.19 1.58 
2.66 1.90 
3.10 2.24 
3.52 2.60 
3.99 3.00 
4.37 3.38 
4.62 3.61 
4.89 3.91 
5.04 4.12 
5.17 4.17 
5.23 4.17 

Void Ratio =1.540 
Saturation(%)= 88.2 

Major Prin. Stress (tsf) 

NOTE: Figures in parenthesis are based on the failure criteria of 
Maximum Effective Principal Stress Ratio. 

E-10S 

= 4.17 



r 

SINGLETON LABORATORIES 
UNCONFINED COMPRESSION (UC) TEST 

PROJECT: SIOU 
FEATURE: CPCPDS03e 
STATION: 
RANGE 
BORING: 

6. 

lL 
III 
I-

4 0.0 TSF 
III 
III 
UJ a: 
I-
III 

a: 
0 
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2. 
<l: 
H 
> 
UJ a 

0 
0 is 10 

STRAIN 

REMARKS: 

E-106 

EL. 
SAMPLE : 76" 
PART : 7 day 
SOIL SYM: 
DA TE : 08-07-96 

i6 20 
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SINGLETON LABORATORIES 
UNCONFINED COMPRESSION CUC) TEST 

PRO.JECT: SIOU 
FEA TURE: cpcposose 
STATION: 
RANGE 
BORING: 

s. 

APPARENT: 0 
ANGL.E .. 0.0 
COHESION- 2.09 

2 

:I.. 

0 
0 i 

EL. 
SAMPLE : 75" 
PART : 7 day 
SOIL SYM: 
DA TE : 08-07-96 

TSF 
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Singleton Laboratories 
UNCONFINED COMPRESSION (UC) TEST 

Project: SIOU Engineering Support Study 
Feature: CPCPDS03B 
Station: El. 
Range 
Boring : 

Sample: 75% 

Soil Symbol= 
Sp. Gr. = 2.44 

Specimen Number 
Initial: 
Moisture Content(%) 
Dry Density(pcf) 
Void Ratio 
Saturation(%) 

Before Shearing: 
Moisture(%) (after satur.) 
Saturation(%) 
Moisture(%) (after cons.) 
Void Ratio (after cons.) 

Final Moisture Content(%) 

Minor Principal Stress (tsf) 
Major Principal Stress (tsf) 
Eff. Minor Prin stress (tsf) 
Eff. Major Prin stress (tsf) 

Time to Failure(min) 
Rate of Strain(%/min) 
Specimen Height(in.) 
Specimen Dia (in.) 

Part 

L.L.(%)= 
D10 (mm) = 

1 

56.1 
58.5 

1.602 
85.4 

56.1 

11 
0.47 
5.41 
3.00 

7 day 

2 

0.0 
0.0 

0.000 
0.0 

0.0 

o 
0.00 
0.00 
0.00 

File : 189 
Tested By 
Computed By: 
Checked By : 
Report Date. 

P. I. (%) = 

3 

0.0 
0.0 

0.000 
0.0 

0.0 

o 
0.00 
0.00 
0.00 

REG 

~ 
08-07-96 

4 

0.0 
0.0 

0.000 
0.0 

0.0 

o 
0.00 
0.00 
0.00 

Max Deviator Stress Max Eff stress Ratio 
Apparent 
Effective 

NOTE: Figures in parenthesis are based on the failure criteria of 
Maximum Effective Principal Stress Ratio. 

Remark: 

E-l08 
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Singleton Laboratories 
UNCONFINED COMPRESSION (UC) TEST 

project: SIOU Engineering 
Feature: CPCPDS03B 
Station: 
Range 
Boring : 

Moisture Content 
Wet Wt. and Tare(gm)= 
Dry wt. and tare(gm)= 
Wt. of tare(gm) = 
Moisture(%) = 

Support Study 

El. 
Sample: 
Part 

Initial 
916.7 

587.3 
0.0 

56.1 

Test Conditions and Constants: 
Proving Ring No. = 2223 

75% 
7 day 

Final 
916.7 
587.3 

0.0 
56.1 

Tube No. 

File : 188 
Tested By 
Computed By: 
Checked By : 
Report Date: 

= 0 

REG 

:!:7-96 

Proving Ring Constant: Sample Volume (cc) = 626.341 
Slope Const. = 1 
Intercept = 0 

Confining Pres. (psi) = 0 
Initial Pore Pre(psi)= 0 

Time Deflection 
(Min) (ins. ) 
0.5 0.028 
1.0 0.048 
1.5 0.075 
2.0 0.100 
2.5 0.128 
3.0 0.145 
3.5 0.165 
4.0 0.183 
4.5 0.202 
5.0 0.218 
5.5 0.228 
6.0 0.240 
6.5 0.248 
7.0 0.253 
8.0 0.258 
9.0 0.260 

10.0 0.270 
11.0 0.281 

Initial: 
Moisture(%) = 56.1 
Density(pcf)= 58.5 

Minor Prin. Stress (tsf) 

Pro.Ring 
Reading 

22.5 
42.6 
77.5 

121.6 
149.0 
174.8 
208 .• 3 
243.2 
278.2 
302.5 
325.3 
346.0 
360.3 
370.9 
384.6 
384.6 
410.5 
433.3 

=0.00 

Sample Height(in.) = 
Specific Gravity = 
Consolidation(in.) = 
Initial P.R. Rdg = 

Strain ±1 - ±3 
(%) (tsf) 

0.52 0.23 
0.89 0.43 
1.39 0.78 
1.85 1.22 
2.37 1.48 
2.68 1.73 
3.05 2.06 
3.38 2.39 
3.73 2.73 
4.03 2.96 
4.21 3.18 
4.44 3.37 
4.58 3.50 
4.68 3.60 
4.77 3.73 
4.81 3.73 
4.99 3.97 
5.19 4.19 

Void Ratio =1.602 
Saturation(%)= 85.4 

Major prin. Stress (tsf) 

5.41 
2.44 
0 
0 

NOTE: Figures in parenthesis are based on the failure criteria of 
Maximum Effective Principal Stress Ratio. 

E-109 

= 4.19 
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SINGLETON LABORATORIES 
UNCONFINED COMPRESSION (UC) TEST 

PROJECT: SIOU 
FEATURE: CPCPOS03B 

STATION: 
RANGE 
BORING: 

6. 

Il. 
III 
I-

4 0.0 TSF 
III 
III 
UJ a: 
I-
III 

a: 
0 
I-

2. 

< 
H 
> 
UJ 
0 

0 
0 6 iO 

STRAIN 

REMARKS: 

E-ll0 

EL. 
SAMPLE : 75% 

PART : 7 day 
SOIL SYM: 
DA TE : 08-07-96 

is 20 
l\: 

• 
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I 

SINGLETON LABORATORIES 
UNCONFINED COMPRESSION (UC) TEST 

PROJECT: SIOU 
FEA TURE: CPCPDsose 
STATION: 

EL. • • 
SAMPLE : 75% 
PART : 7 day 

RANGE 
BORING: 

SOIL SYM: 
DATE : 08-07-95 

s 

APPARENT: 0 

lI.. ANGLE - 0.0 
II) COHESION- 2.09 TSF 
..... 2 .. 
II) 
II) 
UJ 
It ..... 
II) 

:1 
It 
~ 
UJ 
:t 
II) 

a 
0 :1 2 S 4 

NORMAL STRESS TSF 

E-111 

5 
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Singleton Laboratories 
UNCONFINED COMPRESSION (UC) TEST 

Project: SIOU Engineering Support Study 
Feature: CPCPDS03B 
Station: El. 
Range 
Boring : 

Sample: 100% 

Soil Symbol= 
Sp. Gr. = 2.44 

Specimen Number 
Initial: 
Moisture Content(%) 
Dry Density(pcf) 
Void Ratio 
Saturation(%) 

Before Shearing: 
Moisture(%) (after satur.) 
Saturation(%) 
Moisture(%) (after cons. ) 
Void Ratio (after cons.) 

Final Moisture Content(%) 

Minor Principal Stress (tsf) 
Major Principal Stress (tsf) 
Eff. Minor Prin Stress (tsf) 
Eff. Major Prin Stress (tsf) 

Time to Failure (min) 
Rate of Strain (%/min) 
Specimen Height(in.) 
Specimen Dia (in. ) 

Part 3 day 

L.L.(%)= 
D10(mm)= 

1 2 

44.7 0.0 
66.3 0.0 

1.299 0.000 
84.0 0.0 

44.7 0.0 

7 0 
0.31 0.00 
5.41 0.00 
3.00 0.00 

File : 195 
Tested By 
Computed By: 
Checked By : 
Report Date: 

P.I. (%) = 

3 

0.0 
0.0 

0.000 
0.0 

0.0 

0 
0.00 
0.00 
0.00 

REG 

T~ 
08-08-96 

4 

0.0 
0.0 

0.000 
0.0 

0.0 

0 
0.00 
0.00 
0.00 

Max Deviator Stress Max Eff Stress Ratio 
Apparent 
Effective 

NOTE: Figures in parenthesis are based on the failure criteria of 
Maximum Effective Principal Stress Ratio. 

Remark: 

E-112 
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Singleton Laboratories 
UNCONFINED COMPRESSION (UC) TEST 

Project: SIOU Engineering Support Study 
Feature: CPCPDS03B 
Station: El. 
Range Sample: 
Boring : Part 

Moisture Content Initial 
Wet Wt. and Tare(gm)= 962.6 
Dry wt. and tare(gm)= 665.2 
Wt. of tare (gm) = 0.0 
Moisture(%) = 44.7 

Test Conditions and Constants: 
Proving Ring No. = 2223 

100% 
3 day 

Final 
962.6 
665.2 

0.0 
44.7 

Tube No. 

File : 194 
Tested By 
Computed By: 
Checked By : 
Report Date: 

= 0 

REG 
TRB 

~ 
o£-08-96 

Proving Ring Constant: Sample Volume (cc) 
Sample Height(in.) 
Specific Gravity 
Consolidation(in.) 
Initial P.R. Rdg 

= 626.688 
Slope Const. = 1 
Intercept = 0 

Confining Pres. (psi) = 0 
Initial Pore Pre(psi)= 0 

Time Deflection 
(Min) (ins. ) 
0.5 0.029 
1.0 0.051 
1.5 0.067 
2.0 0.081 
2.5 0.095 
3.0 0.107 
3.5 0.114 
4.0 0.118 
5.0 0.119 
6.0 0.119 
7.0 0.119 

Initial: 
Moisture(%) = 44.7 
Density(pcf)= 66.3 

Minor Prin. Stress (tsf) 

Pro.Ring 
Reading 

27.1 
59.6 
89.4 

118.6 
142.9 
158.1 
173.6 
179.7 
180.6 
180.6 
180.6 

=0.00 

= 
= 
= 
= 

Strain ±1 - ±3 
(%) (tsf) 

0.54 0.27 
0.94 0.60 
1.24 0.90 
1.50 1.19 
1.76 1.43 
1.98 1.58 
2.11 1. 73 
2.18 1.79 
2.20 1.80 
2.20 1.80 
2.20 1.80 

Void Ratio =1.299 
Saturation(%)= 84.0 

5.413 
2.44 
0 
0 

Major Prin. Stress (tsf) 

NOTE: Figures in parenthesis are based on the failure criteria of 
Maximum Effective Principal Stress Ratio. 

E-113 

= 1.80 
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UNCONFINED COMPRESSION CUC) TEST 

PROJECT: SIOU 
FEA TURE: CPCPOS03B 
STATION: 
RANGE 
BORING: 

3

1 
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:1 
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0 
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STRAIN 

I 
EL. 
SAMPLE : 100" 
PART : 3 day 
SOIL SYM: 
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SINGLETON LABORATORIES '---'---l 

PROJECT: SIOU EL. I 
FEA TURE: CPCPOSOSB SAMPLE : 100% j 
STATION: PART : S day I 

RANGE SOIL SYM: 
BORING : DATE : 08-08-96 

1.6 

1 

APPARENT: 
ANGLE .. 0.0· 
COHESION .. 0.90 TSF 
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) 

Singleton Laboratories 
UNCONFINED COMPRESSION (UC) TEST 

project: SIOU Engineering Support Study 
Feature: CPCPDS03B 
station: El. 
Range 
Boring : 

Sample: 100% 

Soil Symbol= 
sp. Gr. = 2.44 

Specimen Number 
Initial: 
Moisture Content(%) 
Dry Density(pcf) 
Void Ratio 
Saturation (%) 

Before Shearing: 
Moisture (%) . (after satur.) 
Saturation (%) 
Moisture(%) (after cons.) 
void Ratio (after cons.) 

Final Moisture Content(%) 

Minor Principal Stress (tsf) 
Major Principal Stress (tsf) 
Eff. Minor Prin Stress (tsf) 
Eff. Major Prin Stress (tsf) 

Time to Failure (min) 
Rate of Strain(%/min) 
Specimen Height (in.) 
Specimen Dia (in. ) 

Part 3 day 

L.L. (%) = 
D10 (mm) = 

1 2 

45.1 0.0 
66.7 0.0 

1.283 0.000 
85.7 0.0 

45.1 0.0 

5 0 
0.57 0.00 
5.35 0.00 
3.00 0.00 

File : 194 
Tested By 
Computed By: 
Checked By : 
Report Date: 

P. I. (%) = 

3 

0.0 
0.0 

0.000 
0.0 

0.0 

0 
0.00 
0.00 
0.00 

REG 

T~ 
08-08-96 

4 

0.0 
0.0 

0.000 
0.0 

0.0 

0 
0.00 
0.00 
0.00 

Max Deviator Stress Max Eff Stress Ratio 
Apparent 
Effective 

NOTE: Figures in parenthesis are based on the failure criteria of 
Maximum Effective Principal Stress Ratio. 

Remark: 

r'E-116 
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Singleton Laboratories 
UNCONFINED COMPRESSION (UC) TEST 

Project: SIOU Engineering 
Feature: CPCPDS03B 
Station: 
Range 
Boring : 

Moisture Content 
wet Wt. and Tare(gm)= 
Dry wt. and tare(gm)= 
Wt. of tare(gm) = 
Moisture(%) = 

Support Study 

El. 
Sample: 
Part 

Initial 
959.5 

661.3 
0.0 

45.1 

Test Conditions and Constants: 
Proving Ring No. = 2223 

100% 
3 day 

Final 
959.5 
661.3 

0.0 
45.1 

Tube No. 

File : 193 
Tested By 
Computed By: 
Checked By : 
Report Date: 

= 0 

REG 
TRB 

~8-96 

Proving Ring Constant: 
Slope Const. = 1 
Intercept = 0 

Confining Pres. (psi) = 0 
Initial Pore Pre(psi)= 

Sample Volume (cc) 
Sample Height(in.) 
Specific Gravity 
Consolidation(in.) 
Initial P.R. Rdg 

= 618.815 
= 5.345 

0 

Time Deflection 
(Min) (ins. ) 
0.5 0.024 
1.0 0.054 
1.5 0.078 
2.0 0.096 
2.5 0.113 
3.0 0.125 
3.5 0.135 
4.0 0.138 
4.5 0.138 
5.0 0.139 
6.0 0.139 
7.0 0.139 

Initial: 
Moisture(%) = 45.1 
Density (pcf)= 66.7 

Minor Prin. Stress (tsf) 

Pro.Ring 
Reading 

28.3 
55.6 
90.0 

118.0 
141.1 
155.4 
170.3 
173.3 
174.2 
173.9 
173.9 
173.9 

=0.00 

= 2.44 
= 0 
= 0 

Strain ±1 - ±3 
(%) (tsf) 

0.45 0.29 
1.01 0.56 
1.46 0.90 
1.80 1.18 
2.11 1.41 
2.34 1.55 
2.53 1.69 
2.58 1.72 
2.58 1.73 
2.60 1.73 
2.60 1.73 
2.60 1.73 

Void Ratio =1.283 
Saturation(%)= 85.7 

Major Prin. Stress (tsf) 

NOTE: Figures in parenthesis are based on the failure criteria of 
Maximum Effective Principal Stress Ratio. 

E-117 

= 1. 73 
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SINGLETON LABORATORIES 
UNCONFINED COMPRESSION (UC) TEST 

PROJECT: SlOU 
FEATURE: CPCPDsosa 
STATION: 
RANGE 
BORING: 

:1.5 

APPARENT: 0 

ANGL.E .. 0.0 
COHESION" 0.86 TSF 

:1 

EL. • . 
SAMPLE : :100" 
PART : s day 
SOIL SYM: 
DATE : 08-08-96 

0.5 a: 
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Singleton Laboratories 
UNCONFINED COMPRESSION (UC) TEST 

Project. SIOU Engineering Support Study 
Feature. CPCPDS03B 
Station. El. 
Range Sample. 100% 
Boring • Part 7 day 

Soil Symbol= 
Sp. Gr. = 2.44 

Specimen Number 
Initial. 
Moisture Content(%) 
Dry Density(pcf) 
Void Ratio 
Saturation(%) 

Before Shearing' 
Moisture(%) (after satur.) 
Saturation(%) 
Moisture(%) (after cons.) 
Void Ratio (after cons.) 

Final Moisture Content(%) 

Minor Principal Stress (tsf) 
Major Principal Stress (tsf) 
Eff. Minor Prin Stress (tsf) 
Eff. Major Prin Stress (tsf) 

Time to Failure(min) 
Rate of Strain(%/min) 
Specimen Height(in.) 
Specimen Dia (in.) 

L.L. (%) = 
D10 (mm) = 

1 

40.4 
68.8 

1.215 
81.1 

40.4 

5 
0.85 
5.33 
3.00 

2 

0.0 
0.0 

0.000 
0.0 

0.0 

o 
0.00 
0.00 
0.00 

File • 196 
Tested By 
Computed By. 
Checked By • 
Report Date. 

P.I. (%) = 

3 

0.0 
0.0 

0.000 
0.0 

0.0 

o 
0.00 
0.00 
0.00 

REG 
TRB 

t!o8-96 

4 

0.0 
0.0 

0.000 
0.0 

0.0 

o 
0.00 
0.00 
0.00 

Max Deviator Stress Max Eff Stress Ratio 
Apparent 
Effective 

NOTE. Figures in parenthesis are based on the failure criteria of 
Maximum Effective Principal Stress Ratio. 

Remark. 

E-120 
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Singleton Laboratories 
UNCONFINED COMPRESSION (UC) TEST 

Project. SIOU Engineering 
Feature: CPCPDS03B 
Station. 
Range 
Boring • 
Moisture Content 

Wet Wt. and Tare(gm)= 
Dry wt. and tare(gm)= 
Wt. of tare(gm) = 
Moisture(%) = 

Support Study 

El. 
Sample. 
Part 

Initial 
953.9 

679.4 
0.0 

40.4 

Test Conditions and Constants. 
Proving Ring No. = 2223 

100% 
7 day 

Final 
953.9 
679.4 

0.0 
40.4 

Tube No. 

File • 195 
Tested By 
Computed By. 
Checked By • 
Report Date • 

= 0 

REG 

~8-96 

Proving Ring Constant. Sample Volume (cc) = 616.847 
Slope Const. = 1 
Intercept = 0 

Confining Pres. (psi) = 0 
Initial Pore Pre(psi)= 0 

Time Deflection 
(Min) (ins. ) 
0.5 0.030 
1.0 0.065 
1.5 0.093 
2.0 0.123 
2.5 0.150 
3.0 0.185 
3.5 0.200 
4.0 0.217 
4.5 0.225 
5.0 0.227 

Initial. 
Moisture(%) = 40.4 
Density(pcf)= 68.8 

Minor Prin. Stress(tsf) 

Pro. Ring 
Reading 

54.7 
114.0 
156.6 
199.1 
252.4 
331.4 
377.0 
415.0 
425.7 
433.3 

=0.00 

Sample Height(in.) = 
Specific Gravity = 
Consolidation(in.) = 
Initial P.R. Rdg = 

Strain ±1 - ±3 
(%) (tsf) 

0.56 0.55 
1.22 1.15 
1.75 1.57 
2.31 1.98 
2.82 2.50 
3.47 3.26 
3.75 3.70 
4.07 4.06 
4.22 4.16 
4.26 4.23 

Void Ratio =1.215 
Saturation(%)= 81.1 

5.328 
2.44 
0 
0 

Major Prin. Stress (tsf) 

NOTE: Figures in parenthesis are based on the failure criteria of 
Maximum Effective Principal Stress Ratio. 

E-121 

= 4.23 



SINGLETON LABORATORIES 
UNCONFINED COMPRESSION CUC) TEST 
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SINGLETON LABORATORIES 
UNCONFINED COMPRESSION (UC) TEST 

PROJECT: SIOU 
FEATURE: CPCPOS03B 
STATION: 
RANGE 
BORING: 

3

1 APPARENT: 0 

ANGLE .. 0.0 
COHESION" 2.ii 

2 . . 

1 

EL. 
SAMPLE : 100% 
PART : 7 day 
SOIL SYM: 
DA TE : 08-08-96 
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NORMAL STRESS TSF 



Singleton Laboratories 
UNCONFINED COMPRESSION (UC) TEST 

Project: SIOU Engineering Support Study 
Feature: CPCPDS03B 
Station: El. 
Range 
Boring : 

Sample: 100% 

Soil Symbol= 
Sp. Gr. = 2.44 

Specimen Number 
Initial: 
Moisture Content(%) 
Dry Density(pcf) 
Void Ratio 
Saturation(%) 

Before Shearing: 
Moisture(%) (after satur.) 
Saturation(%) 
Moisture(%) (after cons.) 
Void Ratio (after cons.) 

Final Moisture Content(%) 

Minor Principal Stress (tsf) 
Major Principal Stress (tsf) 
Eff. Minor Prin Stress (tsf) 
Eff. Major Prin Stress (tsf) 

Time to Failure(min) 
Rate of Strain(%/min) 
Specimen Height(in.) 
Specimen Dia (in.) 

Part 7 day 

L.L.(%)= 
Dl0 (mm) = 

1 

41.2 
68.9 

1.212 
82.9 

41.2 

5 
0.87 
5.44 
3.00 

2 

0.0 
0.0 

0.000 
0.0 

0.0 

o 
0.00 
0.00 
0.00 

File : 191 
Tested By 
Computed By: 
Checked By : 
Report Da te: 

P. I. (%) = 

3 

0.0 
0.0 

0.000 
0.0 

0.0 

o 
0.00 
0.00 
0.00 

REG 
TRB 

'\C'V 
0'8-07-96 

4 

0.0 
0.0 

0.000 
0.0 

0.0 

o 
0.00 
0.00 
0.00 

Max Deviator Stress Max Eff Stress Ratio 
Apparent 
Effective 

NOTE: Figures in parenthesis are based on the failure criteria of 
Maximum Effective Principal Stress Ratio. 

Remark: 



, 
) 

) 

Singleton Laboratories 
UNCONFINED COMPRESSION (UC) TEST 

Project. SIOU Engineering Support Study File • 190 
Feature. CPCPDS03B Tested By REG 
Station. El. Computed By. , 
Range Sample. 100% Checked By • 
Boring • Part 7 day Report Date. 08-07-96 

Moisture Content Trimming Initial Final 
Wet wt. and Tare(gm)= 0.0 980.8 980.8 
Dry wt. and Tare(gm)= 0.0 694.7 694.7 
wt. of Tare (gm) = 0.0 0.0 0.0 
Moisture(%) = % 1.701412E+38 41.2 41.2 

Test Conditions and Constants. 
proving Ring No. = 2223 Tube No. = 0 
Proving Ring Constant. Sample Volume (cc) = 629.814 

Slope Const. = 1 
Intercept = 0 

Confining Pres. (psi) = 0 
Initial Pore Pre(psi)= 0 

Time Deflection 
(Min) (ins. ) 
0.5 0.050 
1.0 0.085 
1.5 0.125 
2.0 0.155 
2.5 0.175 
3.0 0.194 
3.5 0.208 
4.0 0.211 
4.5 0.212 

Initial. 
Moisture(%) = 41.2 
Density(pcf)= 68.9 

Minor Prin. Stress (tsf) 

Pro.Ring 
Reading 

91.2 
164.2 
237.2 
298.0 
349.7 
395.3 
431.7 
437.8 
440.9 

=0.00 

Sample Height(in.) = 
Specific Gravity = 
Consolidation(in.) = 
Initial P.R. Rdg = 

Strain ±1 - ±3 
(%) (tsf) 

0.92 0.92 
1.56 1.65 
2.30 2.36 
2.85 2.95 
3.22 3.45 
3.57 3.88 
3.82 4.23 
3.88 4.29 
3.90 4.32 

Void Ratio =1.212 
Saturation(%)= 82.9 

5.44 
2.44 
0 
0 

Major Prin. Stress(tsf) 

NOTE. Figures in parenthesis are based on the failure criteria of 
Maximum Effective Principal Stress Ratio. 

R:-1Q5 

= 4.32 



SINGLETON LABORATORIES 
UNCONFINED COMPRESSION (UC) TEST 

PROJECT: SIOU 
FEATURE: CPCPDS03B 

STATION: 
RANGE 
BORING: 

REMARKS: 

EL. 
SAMPLE : 10011: 
PART : 7 day 

SOIL SYM: 
DA TE : 08-07-96 

r ~ ____________________________ ffi-126 __________________________ ~ 
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SINGLETON LABORATORIES 
UNCONFINED COMPRESSION (UC) TEST 

PROJECT: SIOU 
FEATURE: CPCPDsose 
STATION: 

EL. 
SAMPLE : 100% 
PART : 7 day 

RANGE 
BORING: 

SOIL SYM: 
DA TE : 08-07-96 

u. 
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J: 
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APPARENT: 0 
ANGLE .. 0.0 
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SUBCONTRACT NO. 8053-511-S001 
ONSITE LABORATORY TESTING IN SUPPORT OF PRE-REMEDIAL DESIGN 

ACTIVITIES AT WAG 1-SIOU-ORNL 

Singleton Laboratories Report 3101-96-033 

Appendix A 

Equipment Usage Log 

E-f28 



SINGLETON LABORATORIES 

Equipment Usage Log 

Report: 3101-96-033 
Date 08/26/96 

Item ID Model No. Accuracy 

--------------------------------- ---------- ---------- ------------
HYDROMETER, BULB SO/HY-3 ASTM1S2H -,+/ -lG/LITER 

SIEVE 20 2500' NO. 20 +/-0.0014IN 

SIEVE 50 2091 'NO.SO +/-O.OOOSSIN 

SIEVE 100 2161 NO.100 +/-0.0003 IN 

SIEVE 200 2604 NO. 200 +/-0.0002IN 

CONSOLIDATION RING SO/CR-6 2.SIN DIA +/-.001CM3 

TRIMMING TUBE SO/TR-SOO 2.SIN DIA +/-.001CM3 

EXTENSOMETER 0.4" 22111 4C204001 +/-0.0005 IN 

CONSOLIDOMETER SO/C,O-6 C-220 +/-1% LOAD 

EXTENSOMETER 1" 2267 LC-8 +/-0.001 IN 

PROVING RING,SOO LB 2223 NA +/-0.002 IN 

TRIMMING TUBE, HARVARD MOLD NO:2 SO/TT-9 1.3 IN DIA +/-.001CM3 

ZERO HEADSPACE EXTRACTOR SO/ZHE-l 3.0IN DIA NA 

E-129 
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oak Ridge, TN 37831 

Sample Analyses Results 

AnaLIS ID: 960723-010 project: X104 CHAR CUstomer sample ID: CPCPD-TCLPI 

Page 01 of 04 

••••••••••••••••••••••••••• _ ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• z~ ••• ~. 

Customer: TELINDA MOORE 

Date Sampled: 

sampled By: 

Material Description: 

15-JUL-1996 

'I'M/NIl 

COMPOS.ITE SOIL/SEDIMENT 

Program Manager: R SALLIE (N 19332) 

Requisition Number: 

Date Sample Received: 

Date Sample Completed: 

Date Sample Approved: 

23-JUL-1996 

2-AUG-199G 

4-AOO-199G 

(] : Result has been Corrected for Spike 

OA Date 

Procedure No. Analysis Result 0 Qual Units Analyst File Number Completed 

••••• Inductively Coupled Plasma Laboratory ••••• 
EPA-GOIO Arsenic (TCLP) < 0.25 d mg/L Ee SCOTT 6072GA 26-JUL-199G 

ACD-09GOIO 

EPA-GOIO Barium (!eLp) 1.5 mg/L Be SCOTT 6072GA 2G-JUL-1996 

ACD-09GOIO 

EPA-GOIO Cadmium (TCLP) < 0.015 d mg/L EC SCOTT S0726A 2G-JUL-1996 

ACD-09GOIO 

EPA-GOIO Chromium (TCLP) < 0.050 d mg/L Ee SCOTT G0126A 26-JUL-199G 

ACD-09GOIO 

EPA-GOIO Lead (TCLP) < 0.25 d mg/L Ee SCOTT 6012GA . 2G-JUL-1996 

ACD-09S010 

EPA-6010 Nickel (TCLP) 0.29 mg/L Ee SCOTT S0126A 2G-JUL-1996 

lCO-096010 
PA-SOIO Selenium (TCLP) < 0.25 d mg/L BC SCOTT G0726A 2G-JUL-1996 

.ACD-096010 

EPA-6010 Silver (TCLP) < 0.035 d mg/L Ee SCOT!' G0726A 26 -JUL-1996 
ACD-096010 

Q Qual: (d) Dilution required for accurate determination of all analytes; reporting limits raised accordingly . 

••••• Met Instrumentation Laboratory ••••• 

EPA-13l! TCLP Metals Extraction c 

••••• ' Mercury Laboratory ••••• 

Mercury (TCLP) < 0.001 mg/L 

spike Recovery Data 

Unspike Amount Spike Amount Percent 

Analysis Result Spike Result Units Recovered Recovered 

••••• Mercury Laboratory ••••• 

MERCURY (TCLP) 0.0 200.0 154.25 UG/L 

••••• Comments from the Wet Instrumentation Laboratory ••••• 

TCLP extract total activity screen ~ 1710 dpm/ml 7-24-96 CA Hubbuch 

••••• ~nts from the Mercury Laboratory ** ••• 

154.25 

Fry Lab 

... /ike blank. 

spike recovery was 81.3\. Spike duplicate recovery was 80.1\ . 

recovery was 80.3\. Spike blank duplicate recovery was 79.6\. 

F-1 

77.1 

CA HUBBUCH 9G0724-TCLP 24-JUL-1996 

DE HASTE S0725£ 25-JOL-199G 
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Analytical Services Organization e X-2S Site 

oak Ridge. TN 37831 

Sample Analyses Results 

AnaLIS ID: 960723-010 Project: X104 CHAR CUstomer Sample 10: CPCPD-TCLPI 

•• E •••••••••••••••••••••••• ••••••••••••••••••••••••••• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ~ 

Laboratory: Gas / Liquid Chromatography Laboratory 

File ID: GC 3742 

Instrument ID: 

Authorized By: OS ZINGG 

CUstomer: TELINDA MOORE 

Sample Matrix: SOIL 

Requisition Number: 

Date Sample Received: 23-JUL-1996 

HERBICIDES (TCLP) 

Date Extracted/Prepared: 26-JUL~1996 

Regulatory Procedure Number: EPA-81S0 

Percent Moisture: 

Percent Moisture (decanted): 

Associated Blank: 

(1 : Result has been Corrected for Spike 

ACD 
Date Analyzed: 

Procedure Number: 

Dilution Factor: 

Analyst: 

QA File Number: 

1-AUG-1996 

ACD-1S00 

l.0 

EX JUSTICE 

GC 3742 

CAS Analysis ug/L Q Qual CAS Analysis ug/L 0 Qual 

94-7S-7 2,4-D 
93-72-1 2,4,S-TP (Silvex) 

20 

20 

o Qual:(U) COmpound was analyzed for but not detected. 

(Bl Analyte found in blank as well as sample. 

(J) Indicates an estimated value. 

u 
u 

(N) Confirmed by second column, quantative results differed by >SO% between columns. 

{E} Concentrations exceed calibration range of the GC instrument . 

) 

F-' 
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Laboratory: Gas / Liquid Chromatography Laboratory Customer: TELINDA. MOORE 

File 10: GC 3134 Sample Matrix: SOIL 

Instrument 10: Requisition Number: 

Authorized By: OS ZINGG Date Sample Received: 23-JUL-1996 

Pesticides (TCLP) 

nate Extracted/Prepared: 26-JUL-1996 

Regulatory Procedure Number: EPA-SOSO 

Percent Moisture: 

Percent Moisture (decanted): 

Associated Blank: 

(1 : Result has been Corrected for Spike 

CAS Analysis ug/L Q Qual 

72-20-8 Encirin 0.80 

58-89-9 gamma-BHC{Lindane) 0.80 

72-43-5 Methoxychlor 0.80 

8001-35-2 Toxaphene 13 

) 57-74-9 Technical Chlordane 13 

76-44-8 Heptachlor 0.80 

1024-57-3 Heptachlor Epoxlde 0.80 

o Qual:(U) Compound was analyzed for but not detected. 

(B) Analyte found, in blank as well as sample. 

(J) Indicates an estimated value. 

U 

U 

U 

U 

U 

U 

U 

nate Analyzed: 30-JUL-1996 

ACD Procedure Number: ACD-1540 

Dilution Factor: 1.0 

Analyst: EX JUSTICE 

QA File Number: GC 3734 

CAS Analysis ug/L Q Qual 

(N) Confirmed by second column, quantative results differed by >50\ between columns. 

(E) Concentrations exceed calibration range of the GC instrument • 

) 

F-3 
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sample Analyses Results 

AnaLIS ID: 960723~010 Project: XI04 CHAR CUstomer Sample ID: CPCPD-TCLPl 

Page 04 of 04 
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) 

PESTICIDES (TCLP) ORGANICS ANALYSIS DATA SHEETS 

SURROGATE SPIKE RECOVERY 

AnaLIS 10: 960723-010 

Laboratory: Gas I Liquid Chromatography Laboratory 

Sample Matrix: "S"O,,'L"-____ _ 
Level: {low/med}: LOW 

Dilution Factor: 1.0 

CUstomer Sample ID: CPCPD~TCLP1 

customer: TELINDA MOORE 

File 1D: G"C"-'3'-7!.i3"4'--_______ _ 

Date Received: 23-JUL-1996 

Date Analyzed: 30-JUL-1996 

I SPIKE ADDED I RESULT I t QC LIMITS 

I Surrogate Compound I (Ug/L) I (ug/L) I REC # I t REC I 
1·······=························1·············1·············1···········1·=············1 
I Decachlorobiphenyl I 4.01 3.41 85.0 60 - 150 I 

# Column to be used to flag recovery values with an asterisk 

Values outside of QC limits 

Spike Recovery: __ 0_ out of __ 1_ outside limits 

COMMENTS: 

F-4 
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Analytical Services organization a K-25 Site 

oak Ridge, TN 37831 ) 
Sample Analyses Results 

AnaLIS ID: 960723·011 Project: X104 CHAR CUstomer Sample 10: CPCPD-TCLP2 
••••••••••• ~ •• ~ ••• _ ••••••••••• _ •••••••••• _ •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• a ••••• _= 

CUstomer: TELINDA MOORE 

Date Sampled: 15-JUL-1996 

Sampled By: TM/NW 

Material Description: COMPOSITE SOIL/SEDIMENT 

Program Manager; R SALLIE (# 19332) 

Requisition Number: 

Date sample Received: 23-JUL-1996 

Date Sample Completed: 2-AUG-199G 

Date Sample APproved: 4-AUG-199G 

{) : Result has been correc~ed·for Spike 

QA Date 

procedure No. Analysis Result Q Qual Units Analyst File Number completed 

***** Inductively Coupled Plasma Laboratory ***** 

EPA-6010 Arsenic (TCLP) < 0.25 d orelL Be SCOTT 60726A 26-JUL-1996 

ACD-096010 

EPA-6010 Barium (TCLP) 3.' orelL Be SCOTT 60726A 26-JUL-1996 

ACD-096010 

EPA-GOIO Cadmium (TCLP) 0.015 d orelL BC soon G0726A 26-JUL-1996 

ACD-09GOIO 

EPA-6010 Chromium (TCLP) 0.050 d orelL BC SCOTT GOn6A 26-JUL-1996 

ACO-096010 

EPA-GOIO Lead (TCLP) 0.25 d orelL EC SCOTt 60726A 26-JUL-1996 

ACD-096010 

EPA-6010 Nickel CTCLP) 0.20 

)ACO-096010 
orelL EC SCOTT 60n6A 26-JOL-1996 

EPA-GOIO Selenium (TCLP) 0.25 d orelL EC SCOTT G0726A 26-JUL-1996 
ACD-096010 

EPA-6010 Silver (TCLP) 0.035 d orelL Be SCOTT 60726A 26-JUL-199G 
ACD-096010 

Q Qual:ed) Dilution required for accurate determination of all analytes; reporting limits raised accordingly. 

***** Wet Instrumentation Laboratory ***** 

EPA-l311 TCLP Metals Extraction c CA HUBBUCH 960724-TCLP 24-JUL-1996 

***** Mercury Laboratory ***** 

EPA-7470 Mercury (TCLP) 0.001 orelL DE HASTE 60725E 

Spike Recovery Data 

Unspike Amount Spike AmoWlt Percent 

Analysis Result Spike Result Units Recovered Recovered 

-**** Inductively Cou~led Plasma Laboratory ***-* 
ARSENIC (TCLP) -0.0174 5.00 5.47 orelL 5.49 109.7 

BARIUM (TCLP) 3.87 5.00 11.1 orelL 7.2 144.6 
CADMIUM (TCLP) -0.00610 5.00 4.31 orelL 4.32 86.3 
CHROMIUM (TCLP) -0.0482 5.00 4.96 orelL 5.01 100.2 
LEAD (TCLP) 0.000500 5.00 4.60 orelL 4.60 92.0 
NICKEL (TCLP) 0.204 5.00 5.58 orelL 5.38 107.5 
SELENIUfot (TCLP) -0.0413 5.00 4.85 orelL 4.89 97.8 

'ULVER (TCLP) 0.0114 5.00 4.36 orelL 
) 

4.35 87.0 

*--** Comments from the Wet Instrumentation Laboratory ***** 
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Sample Analyses Results 
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TCLP extract total activity • 1420 dpm/ml 7-24-96 CA Hubbuch 

) 

) 

F-6 
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............................................................................... -..................................... ~ ......... ~~.~= 

Laboratory: Gas / Liquid Chromatography Laboratory 

File ID: GC 3742 

Instrument ID: 

Authorized By: DS ZINGG 

Date Extracted/Prepared: 26-JUL-1996 

Regulatory Procedure ~r: EPA-B1SO 

Percent MOisture: 

Percent MOisture (decanted): 

Associated Blank: 

HERBICIDES (TCLP) 

() : Result has been COrrected for Spike 

CUstomer: TELINDA MOORE 

Sample Matrix: SOIL 

Requisition NUmber: 

Date Sample Received: 23-JUL-1996 

Date Analyzed: 2-AUG-1996 

ACD Procedure Number: ACD-lSOO 

Dilution Factor: 1.0 

Analyst: EK JUSTICE 

QA File NUmber: GC 3742 

CAS Analysis ug/L 0 Qual CAS Analysis ug/L Q OUal 

94-75-7 2,4-D 

93-72-1 2,4.5-TP (Silvex) 

20 

20 

u 
u 

o Qual:eU) Compound was analyzed for but not detected. 

) CB} Analyte found in blank as well as sample. 

(J) Indicates an estimated value. 

tN) COnfirmed by second column, quantative results differed by >SO\ between columns. 

eE) Concentrations exceed calibration range of the GC instrument ,-

F-7 
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~ ....... ~R~=_·····.·······.······ __ ··_·_···_·········· ..............................• _ ............................................. . 

Laboratory: Gas / Liquid Chromatography Laboratory 

File ID: GC 3734 

Instrument ID; 

Authorized By: DS ZINGG 

Date Extracted/prepared; 26~JUL-1996 

Regulatory Procedure NUmber: EPA~8080 

Percent Moisture: 

Percent Moisture (decanted): 

Associated Blank: 

Pesticides (TCLP) 

(J : Result has been Corrected for Spike 

CUstomer: TELINDA MOORE 

Sample Matrix: SOIL 

Requisition Number: 

Date Sample Received; 23-JUL-1996 

Date Analyzed: 30-JUL-1996 

ACD Procedure Number: ACD~1540 

Dilution Factor: 1.0 

Analyst: EK JUSTICE 

QA File Number: GC 3134 

CAS Analysis ug/L Q Qual CAS Analysis ug/L Q Qual 

72-20-8 Endrin 0.80 

58-89-9 gamma-BHCCLindane) 0.80 

72~43-5 Methoxychlor 0.80 

8001-35-2 Toxaphene 13 

57-74-9 Technical Chlordane 13 

76-44-8 Heptachlor 0.80 

1024-57-3 Heptachlor Epoxide 0.80 

Q Qual:(U) compound was analyzed for but not detected. 

(8) Analyte found in blank as well as sample. 

(J) Indicates an estimated value. 

U 

U 

U 

U 

U 

U 

U 

(N) Confirmed by second column, quantative results differed by >50% between columns. 

(E) Concentrations exceed calibration range of the GC instrument . 

) 

F-8 
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AnaLIS ID: 960123-011 Project: XI04 CHAR CUstomer Sample 10: CPCPD-TCLP2 
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.....................•.........••..............•....•..............•.•.................•........................................... ~ 

PESTICIDES (TCLP) ORGANICS ANALYSIS DATA SHEETS 

SURROGATE SPIKE RECOVERY 

AnaLIS 10: 960123-011 

Laboratory: Gas I Liquid Chromatography Laboratory 

Sample Matrix.: "SO"I.,L"-____ _ 

Level: (low/med): ~ 

Dilution Factor: 1.0 

Customer sample 10: CPCPD-TCLP2 

CUstomer: TELINDA MOORE 

File 10: ,GC"'-"-37,,3,,4'-_______ _ 

Date Received: 23-JUL-1996 

Date Analyzed: 30-JUL-1996 

I SPIKE ADDED I RESULT I \' OC LIMITS 

I SUrrogate Compound I (Ug/L) I (ug/L) I REC "1 t REC I 
1-···--···_··_--_·-······_···--··1····_··-=-··-1--··_··----·-1···_·-·--··1····_· __ ··_···1 
I Decachlorobiphenyl 4.0 I 3.51 81.5 60 - 150 I 

# Column to be used to flag recovery values with an asterisk 

* Values outside of QC limits 

Spike Recovery: __ 0_ out of ___ ,_ outside limits 

COMMENTS: 

F-9 
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AnaLIS ID: 960723-012 Project~ XI04 CHAR CUstomer Sample ID: CPCPD-PCB1 
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........•.•..............•..............•.......••................•••......•••..•...•..............•...•........•..•...•...•...•... , 

CUstomer: 

Date sampled: 

sampled By: 

TELINDA MOORE 

15-JUL-1996 

THIN!! 

Material Description: COMPOSITE SOIL/SEDIMENT 

Program Manager: R SALLIE (# 19332) 

Requisition Number: 

Date Sample Received: 

Date sample COmpleted~ 

23-JUL-l996 

29-JUL-l996 

Date Sample Approved: 29-JUL-1996 

(J : Result has been COrrected for Spike 

QA Date 
Procedure No. Analysis Result Q Qual Units Analyst File Number COmpleted 

F-10 
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Laboratory: Gas / Liquid Chromatography Laboratory 

File 10: 

Instrument 10: 

Authorized By: JS MCCALL 

Date Extracted/Prepared: 24-JUL-1996 

Regulatory Procedure Number: EPA-SOSO 

Percent Moisture: 79.5 

Percent Moisture (decanted): 

Associated Blank: 

PCB (TCL) SOIL 

{} : Result has been Corrected for Spike 

CUstomer: TELINDA MOORE 

Sample Matrix: SOIL 

Requisition Number: 

Date Sample Received: 23-JUL-1996 

Date Analyzed: 28-JUL-1996 

ACD Procedure Number: ACD-1S20 

Dilution Factor: 10 

Analyst: LC FELLERS 

QA pile Number: GC 3729 

CAS Analysis ug/L 0 Qual CAS AnalYSis ug/L Q Qual 

12674-11-2 Aroelor-10l6 2400 

11104-2S-2 Aroelor-1221 2400 

11141-16-5 Aroclor-1232 2400 

53469-21-9 Aroclor-1242 2400 

)12~72-29-6 Aroclor-1248 2400 

11097-69-1 Aroclor-1254 29000 

11096-S2-5 Aroolor-1260 2400 

Q Ooal:(U) Compound was analyzed for but not detected. 

(8) Analyte found in blank as well as sample. 

(J) Indicates an estimated value. 

U 

U 

U 

U 

U 

U 

(N) Confirmed by second column, quantative results differed by >50t between columns. 

(E) Concentrations exceed calibration range of the GC instrument . 

) 

F-11 
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Sample Analyses Results 

AnaLIS 10: 960723-012 Project: XI04 CHAR Customer Sample 10: CPCPD-PCBl 
................................... _ .....•.••...•...............•...............••............•...............•.................. -.. 

) 

) 

PCB (TCL) SOIL ORGANICS ANALYSIS DATA SHEETS 

SURROGATE SPIKE RECOVERY 

AnaLIS IO: 960723-012 

Laboratory: Gas / Liquid Chromat99raphy Laboratory 

sample Matrix: ,S"O"'IL"--____ _ 

Level: (low/med): LOW 

Dilution Factor: 10 

CUstomer Sample ID: CPCPD-PCB1 

CUstomer: TELINDA MOORE 

File 10.: 

Date Received: 23-JUL-1996 

Date Analyzed: 28-JUL-1996 

I SPIKE ADDED I RESULT \- OC LIMITS I 
I SUrrogate Compound I (Ug/L) I (ug/L) I REC #I: 1 \- REC I 
1································1·············1·············1···········1··············1 
1 Decachlorobiphenyl I 971 851 87.6 60 - 150 I 

# Column to be used to flag recovery values with an asterisk 

Values outside of OC limits 

Spike Recovery: __ 0_ out of __ ,_ outside limits 

COMMENTS, 

F-12 
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Sample Analyses Results 

AnaLIS ID: 960123-013 Project; XI04 CHAR CUstomer Sample ID: CPCPD-PCB2 

...........................................•...•.....•.....•..............•..........••....••..................•...••...•........• ~. 

Customer: 

Date Sampled: 

Sampled By: 

TELINDA MOORE 

15-JUL-1996 

1M/"" 
Material Description: COMPOSITE SOIL/SEDIMENT 

Program Manager: R SALLIE (# 19332) 

Requisition Number: . 

Date Sample Received: 23-JUL-1996 

Date Sample Completed: 29-JUL-1996 

Date Sample Approved: 29-JUL-1996 

[} : Result has been Corrected for Spike 

QA Date 

Procedure No. Analysis Result Q Qual Units Analyst File Number Completed 

) 

F-13 
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Sample Analyses Results 

AnaLIS 10: 960723-013 Project: X104 CHAR CUstomer Sample 10: CPCPD-PCB2 
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.......•...........................•.......•....•...........•............................................... -........... -......... ~ 
Laboratory: Gas / Liquid Chromatography Laboratory 

File ID: 

Instrument 10: 

Authorized By: JS MCCALL 

CUstomer: TELINDA MOORE 

sample Matrix: SOIL 

Requisition NUmber: 

Date Sample Received: 23-JUL-1996 

PCB (TCL) SOIL 

Date Extracted/Prepared: 24-JUL-1996 

Regulatory Procedure NUmber: EPA-8080 

Percent Moisture: 79.6 

Percent Moisture (decanted): 

Associated Blank: 

[] : Result has been Corrected for Spike 

ACD 

Date Analyzed: 28-JUL-1996 

Procedure Number: ACD-1520 

Dilution Factor: 10 

Analyst: LC FELLERS 

QA File Number: GC 3729 

CAS Analysis ug/L 0 Qual CAS Analysis ug/L 0 Qual 

12674-11-2 Aroclor-l016 2500 

11104-28-2 Aroclor-1221 2500 

11141-16-5 Aroclor-1232 2500 

53469-21-9 Aroclor-1242 2500 

12672-29-6 Aroclor-1248 2500 

1l097-69-1 Aroclor-1254 35000 

11096-82-5 Aroclor-1260 2500 

o Qual:(U) Compound was analyzed for but not detected. 

(B) Analyte found in blank as well as sample. 

(J) Indicates an estimated value. 

U 

U 

U 

U 

U 

U 

(N) Confirmed by second column, quantative results differed by >50t between columns. 

(E) Concentrations exceed calibration range of the GC instrument . 

) 
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Date Printed: 21-AUG-1996 07:38;20 

Analytical Services organization e K-25 Site 

oak Ridge, TN 37831 

Sample Analyses Results 

AnaLIS 10; 960723-013 Project: XI04 CHAR CUstomer Sample 10: CPCPD-PCB2 

Page 03 of 03 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ~ ••••••••• __ •• _ ••••••••••••••••••••••••••••• z, 

PCB (TCL) SOIL ORGANICS ANALYSIS DATA SHEETS 

SURROGATE SPIKE RECOVERY 

AnaLIS 10: 960723-013 

Laboratory: Gas I Liquid Chromatography I>aboratory 

Sample Matrix: .S~O~I~L,--____ _ 

Level: (low/med): I!Q!i 

Dilution Factor: 10 

CUstomer Sample ID: CPCPD-PCB2 

CUstomer: TELINDA MOORE 

File 10: 

Date Received: 23-JUL-1996 

Date Analyzed: 28-JUL-1996 

I SPIKE ADDED I RESULT I t QC LIMITS 

I Surrogate Compound I (ug/I.) I (ug/I.) I REe #: I t REC I , ............•................... , ............. , ........•.... , ......•.... , .............. , 
I Decachlorobiphenyl 98! 1021 104.1 60 - 150 I 

# Column to be used to flag recovery valUes with an asterisk 

Values outside of QC limits 

Spike Recovery: __ 0_ out of __ ,_ outside limits 

COMMENTS: 

F-15 



UNCLASSIFIED 

OFFICIAL REPORT 

08/16/96 16:34:57 Y-12 ANALYTICAL SERVICES ORGANIZATION 

SUBMITTER ADDRESS CUSTOMER 10 
TAYLOR, C. A. BLDG 707S-D, MS 6402 040CPCPDS03 
DATE SAMPLED: 07/23/96 09:00:00 OATE NEEOED: OS/12/96 lOCATION: 
OATE RECEIVED: 07/26/96 . DATE COMPlETEO: 08/16/96 PROJECT COOE: 

SAMPLE NO 
E962080039 

PAGE 1 OF 2 

MTC STATUS 
E499 APPROVEO 
CHARGE #: PX332P03 
CASE: SIOU 

SAMPLER: SAMPLE DESCRIPTION: 040CPCPDS03 FINAL APPROVAL: 

COMHENTS: 040CPCPDS03, SAMPLES ARE RADIOACTIVE-BE CAREFUL, FOR ICP-TCl, TClHG, TClSE, HERB 

TEST: ICP_TCl 
PREP MTH: 

ICP AnaLysis of TClP Metals 
PROC MTH: PHASE: 

THIS TEST WAS CANCEllED BY D3A 

REPLICATE: 1 
TIME ANALYZED: 

STATUS: CANCEllED 
APPROVER: 

TEST: PCB_UG PCB IN SOLID WASTE, PREP SW846 3540 REPLICATE: 1 STATUS: APPROVED 
PREP MTH: PROC MTH: SW846 S080 PHASE: TIME ANALYZED: 08/09/96 07:08:00 APPROVER: E010186 
COMMENTS: SAMPLE WAS REPORTED ON AS RECEIVED BASIS ONLY, INSUFFICIENT AMOUNT DID NOT 

CAS NUMBER 
12674112 
11104282 
11141165 
53469219 
12672296 
11097691 
,1096825 
,LrMSOOl 

ELIMS002 

AllOW DRY BASIS REPORT. 

DETERMINATION 
PCB1016 
PCB1221 
PCBl232 
PCB1242 
PCB124S 
PCB1254 
PCB1260 
Total PCB as received 
Total PCB on the dry basis 

TEST: TClHER 
PREP MTH: 

Gas Chromatography, Herbicides by TelP 
PROC HTH: SW846 8150 PHASE: 

COMMENTS: Herbicide Recoveries 

CAS NUMBER 
93721 
94757 
93765 

Analyte 

2,4~D 

Si!vex 
7.5 

DETERHI NATION 
Silvex 
2,4-0 
2,4,5T 

Spike Resul t 

6.1 81 
7.6 4.7 

!!l-

" Recovery 

62 

UNCLASSIFIED 

F-16 

RESULT CONFIDENCE UNIT 
<2 u9/9 
<2 u9/9 
<2 U919 
<2 US/9 
<2 ug/g 
PRES~NT u9/9 
<2 u9/9 
4.6 U919 
NA U9/9 

REPLICATE: STATUS: APPROVED 
TIME ANALYZED: 08/15/96 23:50:00 APPROVER: E009834 

RESULT 
0.0040 U 
0.0040 U 
0.0040 U 

CONFIDENCE ·"UN"'I..,T _____ _ 
well 
well 
well 



tlNCLASSJ:FJ:ED 

OFFICIAL REPORT 

SAMPLE E962080039 Y-12 ANALYTICAL SERVICES ORGANIZATION PAGE 2 OF 2 

TEST: TClHG95 
PREP MTH: 

TEST: TClPES 
PREP MTH: 

CAS NUMBER 
5n49 

• 72208 
58899 
76448 
10Z4573 
72435 
8001352 

TEST: TClSE95 
PREP MTH: 

TEST: TCl_HG 
PREP MTH: 

'EST: TCl SE 
1EP MTH:-

) 

TClP Mercury (Hg) by Cold Vapor AA EPA 7470 
PROC MTH: SW846 7470 PHASE: 

THIS TEST WAS CANCEllED BY D3A 

Gas Chromatography, pesticides ,by yeLP 
PROC MTH: SW846 8080 PHASE: 

DETERMINATION 
Chlordane 
Endrin 
Lindane 
Heptachlor 
Heptachlor epoxide 
Methoxych lor 
Toxaphene 

yelP Selinium by Graphite Furnace AA SW846 7740 
PROC MTH: SW846 n40 PHASE: 

THIS TEST WAS CANCEllED BY D3A 

TClP Mercury (Hg) by cold vapor AA SW846 7470 
PROC MTH: SW846 7470 PHASE: 

THIS TEST WAS CANCEllED BY D3A 

TelP Selenium by Graphite Furnace AA SW846 7740 
PROC MTH: SW846 n4D PHASE: 

THIS TEST WAS CANCEllED BY D3A 

tlNCLASSJ:FJ:ED 

F-17 

REPLICATE: 
TIME ANALYZED: 

STATUS: CANCEllED 
APPROVER: 

REPLICATE: 1 STATUS: APPROVED 
TIME ANALYZED: 08/08/96 02:53:00 APPROVER: EOZ2164 

RESULT 
<0.013 
<0.0008 
<0.0008 
<0.0008 
<0.0008 
<0.0008 
<0.013 

REPLICATE: 
TIME ANALYZED: 

REPLICATE: 1 
TIME ANALYZED: 

REPLI CATE: 1 
TIME ANALYZED: 

CONFIDENCE ~U".NI..,T,-_____ _ 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 

STATUS: CANCEllED 
APPROVER: 

STATUS: CANCEllED 
APPROVER: 

STATUS: CANCEllED 
APPROVER: 

*** LAST PAGE *** 



Analytical Servic •• Organization • X~25 Sit. 

AnaLXS ID, 960802~144 

Oak Ridg., TN 37831 

Sample Analy ••• a.su1ta 

Proj ect, SIOU' KAGI CU8tc=ar SUiple IDI 040CPCPDS03 

Page 01 of 02 

...............................•...........................................................•....................................... ~ 

CU.~r~ CHRIS TAYLOR 

Date sampled: 23-JUL-199S 

Sampled By; 'l'K 

Katerial Description; SBDDmNTS m CONCRKTB/TCLP EXTRA. 

Program Hanager: DD ALTOM (I 312(5) 

Requi.ition Number: 

Date Sample Rac.ived: 

Data Sample Completed I 

nata Sampla Approvad; 

1-AUG-199S 

fi-AUG-1996 

7-AUG-199S 

{J ; Rarult has been Corrected for Spike 

QA Date 

Procedure No. Analysis Reaul.t Q Qual Unit. Analyat File Numbtlr Completed 

*.... Inductively Coupled Plaama Laboratory *.* .• 
EPA-fiOlO Arsenic (TCLP) < 0.25 P d mg/L Ee SCO'n' S0805% 5-AUG-1996 

ACD-096010 

EPA-6010 BariWII. (TCLP) 3.4 P mg/L Ee SCOTT 60805% 5-AUG-1996 

ACD·09S010 

EPA-SOlO Cadm.iWII. (TCLP) < 0.015 P d mg/L BC SCO'n' 60805% 5-AtrG-1996 

ACD·096010 

BPA-6010 Chrom.ium (TCLP) < 0.050 P d mg/L BC 8CO'n' 60805% 5-AUG-1996 

ACP-096010 

BPA-6010 Lead {TCLP} < 0.25 P d mg/L EC scorr 60805% 5-.AUG-1996 

Ao>-096010 

rcA-SOlO Nickel ('l'CLP) 

. Cl)-09fiOlO 

0.12 P d mg/L EC scorr fi0805X 5-AUG-1996 < 

EPA-6010 . Selenium (TCLP) < 0.25 P d mg/L EC SCOTT 608051: 5-AUG-1996 

ACl)-096010 

SPA-SOlO Silver (TCLP) < 0.035 P d mg/L BC SCOTT 608051: 5-AUG-1996 
Ao>-09&01O 

<2 Qual; (P) This sallq)le was found to have a pH above 2. 

(d) Dilution required for accurate determination of all analyt •• , reporting Itmits raised accordingly • 

••• *. Mercury Laboratory ••••• 

Mercury (TCLP) < 0.001 P mg/L WW JOHNSON 6080SA 6-AUG-1996 
Q QuaIl (p) Sample known. to be unproserved. 

Spike Recovery Data 

O'lUIpike Amount Spike Amount 

Analysi. Result Spike Result Units aecovered aecovered 

••••• Inductively Coupled Plasma Laboratory * •••• 
ARSENIC {TCLP} -0.126 5.00 4.98 mg/L 5.11 102.1 

IWUtJM ('l'CLP) 3.36 10.0 13.5 mg/L 10.1 101 •• 

CADHroH (TCLP) -0.00310 5.00 4.75 =elL •• 75 95.1 

CBROHItJM (TCLP) 0.0499 5.00 4.96 mg/L •. 91 98.2 
LBAD (TCLP) 0.0290 5.00 4.96 mg/L ".93 98.6 

HICXEL ('1'CLP) 0.0904 5.00 5.00 mg/L 4.91 98.2 

SBLXNltJH (TCLP) 0.0509 5.00 5.02 mg/L •• 97 99.4 

SILVER ('l'CLP) 0.0314 10.0 9.70 =elL 9.n 9S.7 

J ••• Mercury Laboratory •• * •• 
JmRCtJR't (TCLP) 0.0 1 0.977& UG/L 0.9776 97.8 

F-18 



Date Printed 1 12-AUG-1996 07122110 

) 
Analytical Service. organization • X-25 Site 

Oak Ridge, TN 37831 

Sample AnalYse. Reaults 

AnaL%S ZDI 960802-1.4 C\latome.r Sample %D= 040CPCPDS03 

Page 02 of 02 

.................................................................................................................................... 

••••• Comments from the ~rcury Laboratory ••••• 

Spike duplicate recovery was 93.9\. Spike bl.ank recovery was 97.2\. Spike 

blank duplicate recovery wall 95.8\. 

Thill sample was NO'l' preserved, it had a pH of 11. 

) 

) 

F-19 



UNCLASSIFIED 

CORRECTION REPORT 

08/16/96 16:35:06 Y·12 ANALYTICAL SERVICES ORGANIZATION 

SUBMITTER AODRESS CUSTOMER ID 
TAYLOR, C. A. BLDG 7078·D, HS 6402 050CPCPOS03 
DATE SAMPLED: 07/23/96 09:00:00 DATE NEEDED: 08/12/96 lOCATION: 
DATE RECEIVED: 07126/96 DATE COMPLETED: 08/16/96 PROJECT CODE: 

SAMPLE NO 
E962080040 

PAGE 1 OF 2 

MIL STATUS 
E499 APPROVED 
CHARGE #: PX332P03 
CASE: SIOU 

SAMPLER: SAMPLE DESCRIPTION: 040CPCPDS03 FINAL APPROVAL: 

COMMENTS: 040CPCPDS03, SAMPLES ARE RAOIOACTIVE·BE CAREFUL, FOR ICp·TCl, TClHG, TClSE, HERB 

TEST: ICP_TCl 
PREP HTH: 

PREP HTH: 
COMMENTS: 

ICP Analysis of TCLP Metals 
PROC HIH: 

THIS TEST WAS CANCEllED BY D3A 
PHASE: 

PCB IN SOLID WASIE, PREP SW846 3540 
PROC HTH: SW846 8080 PHASE: 

REPLICATE: 1 
TIME ANALYZED: 

STATUS: CANCEllED 
APPROVER: 

REPLICATE: 1 .STATUS: APPROVED 
TIME ANALYZED: 08/09/96 07:49:00 APPROVER: E010186 

SAMPLE WAS REPORTED ON AS RECEIVED BASIS ONLY, 
AllOW DRY BASIS REPORT. 

INSUFFICIENT AMOUNT DID NOT 

CAS NUM8ER DETERMINATION U- RESULT CONFIDENCE UNIT 
12674112 PCB1016 <2 us/s 
11104282 PCB1221 <2 us/g 
11141165 PCBI232 <2 us/g 
53469219 PCB1242 <2 ug/g 
12672296 PCB1248 <2 ug/g 
11097691 PCB1254 PRESENT us/s 
)1096825 PCB1260 <2 ug/g 
ELiMSOOI Total PCB as received 5.4 ug/g 
ELIMS002 Total PCB on the dry basis NA US/9 

TEST: TClHER Gas Chromatography, Herbicides by TCLP REPLICATE: STATUS: APPROVED 
PREP MTH: PROC HIH: SW846 8150 PHASE: TIME ANALYZED: 08/16/96 00:43:00 APPROVER: E009834 

CAS NUMBER DETERMINATION U- RESULT CONFIDENCE UNIT 
93721 Si lvex 0.0040 U mg/l 
94757 2,4~D 0.0040 U \ mg/l 
93765 2,4,5T 0.0040 U "- mg/l 

TEST: TClHG95 IClP Hercury (Hg) by Cold Vapor AA EPA 7470 REPLICATE: STATUS: CANCEllED 
PREP HIH: PROC HIH: SW846 7470 PHASE: TIME ANALYZED: APPROVER: 

IHIS IESI WAS CANCEllED BY D3A 

TESI: TClPES Gas Chromatography, Pesticides by TClP REPlICAIE: 1 STATUS: APPROVED 
PREP HIH: PROC HIH: SW846 8080 PHASE: TlHE ANALYZED: 08/08/96 03:38:00 APPROVER: E022164 

UNCLASSIFIED 

) 
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ONCLASSXFXED 

CORRECTION REPORT 

SAMPLE E962080040 Y·12 ANALYTICAL SERVICES ORGANIZATION PAGE 2 OF 2 

CAS NUMBER DETERMINATION 2L- RESULT CONFIDENCE UNIT 
5n49 Chlordane <0.013 mg/L 
72208 Endrin <0.0008 mg/L 
58899 Lindane <0.0008 mg/L 
76448 Heptachlor <0.0008 mg/L 
1024573 Heptachlor epoxide <0.0008 mg/L 
72435 Hethoxych lor <0.0008 mg/L 
8001352 Toxaphene <0.013 mg/L 

TEST: TCLSE95 TelP selinium by Graphite furnace AA SU846 7740 REPLICATE: STATUS: CANCELLED 
PREP MTH: PROC MTH: Sl/846 n40 PHASE: TIME ANALYZED: APPROVER: 

THIS TEST WAS CANCELLED BY 03A 

ONCLASSXFXED 
*** LAST PAGE *** 

) 
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Page 01 of 01 

Analytical Service. O~anization • X-25 Site 

Oak Ridge, TN 37831 

Sample Analyae. Re.ulta 

Project I Slott 'HAG1 cu.to=er Sa.m:ple IDI 050CPCPDS03 

.................................................................................................................................... 

Procedure No. 

C\1a~rl CHRIS TAYLOR 

Date sampledl 23-JUL-1996 

Sampled By: TN 

Katerial Description: SBDIHXNTS m CONCRETB/TCLP Brl'RA 

Program Ha.nager: DD ALTOM (' 31265) 

Analyda Reau1t o Qual 

Requi.ition NUmber: 

Date Sample aeceivedl 

Date Sample co=pleted: 

Date Sample Approved: 

I-AUG-1996 

6-AUG-1996 

7-AUG-1996 

[] I Result ha. been Corrected for Spike 

OA 
Unit_ Analyat File Number 

-------------- ------------------------------ ---------- ---------------------- ---------- --------------- -------------
••••• Inductively Coupled PIa-=- Laboratory ...... 

EPA-6010 Ar ... nic (TCLP) < 0.25 P d mg/L BC SCO'I"l' 608051. 

ACD-096010 

EPA-6010 Barium (TCLP) 5.0 P mg/L BC SCOTT 608051. 

ACD-096010 

EPA-6010 Cadmium (TCLP) < 0.015 P d mg/L BC SCOTT 60805X 

ACD-096010 

EPA-6010 Chr_ .... (TCLP) < 0.050 P d ",./L BC SCOTT 608051. 

ACD·096010 

EPA-6010 Lead (TCLP) < 0.25 P d ",./L BC SCOTT 608051. 

ACD-096010 

~A-6010 Nickel (TCLP) < 0.12 P d ",./L BC SCOTT .60805X 
,.CD-096010 

EPA-6010 Selenium (TCLP) < 0.25 P d ",./L BC SCOTT 608051. 
ACD-096010 

EPA-6010 Silver (1'CLP) < 0.035 P d mg/L BC scorr 60805X 
ACD-096010 

Q Quall(P) This sample was found to have a pH above 2. 

(d) Dilution required for accurate deter.dnation of all &n41yte., reportibg limits rai.ed accordingly • 

••••• MercurY Laboratory ••••• 

BPA-7470 Mercury ('1'CLP) < 0.001 P mg/L Wit JOHNSON 60BOSA 
Q Quall(p) Sample known to be unpre.erved • 

••••• comments from the Mercury Laboratory ••••• 

1'h.i1l sample was NOT preserved, it half • pH of 12. 

F-22 

Date 

Completed 

-----------
S-AUG-1996 

5-At1G-1996 

5-AtJG-1996 

S-AtJG-1996 

5-AUG-1996 

S-At1G-1996 

5-AUG-1996 

5-AUG-1996 



UNCLASSIFIED 

OFFICIAL REPORT 

08/16/96 16:35:14 Y-12 ANALYTICAL SERVICES ORGANIZATION 

SUBMITTER ADDRESS CUSTOMER 10 
TAYLOR, C. A. BLDG 7078-0, MS 6402 075CPCPDS03 
DATE SAMPLED: 07/23/96 09:00:00 OATE NEEOED: 08/12{96 LOCATION: 
DATE RECEIVEO: 07/26/96 DATE COMPLETED: 08/16/96 PROJECT CODE: 

SAMPLE NO 
E962080041 

PAGE 1 OF 2 

MTC STATUS 
E499 APPROVED 
CHARGE #: PX332P03 
CASE: SIOU 

SAMPLER: SAMPLE DESCRIPTION: 040CPCPDS03 FINAL APPROVAL: 

COMMENTS: 040CPCPDS03, SAMPLES ARE RADIOACTIVE-BE CAREFUL, FOR ICP-TCL, TCLHG, TCLSE, HERB 

TEST: ICP_TCL ICP Analysis of TelP Metals REPLICATE: 1 STATUS: CANCELLED 
PREP MTH: PROC MTH: PHASE: TIME ANALYZED: APPROVER: 

THIS TEST WAS CANCELLED BY D3A 

TEST: PCB_UG PCB IN SOLID WASTE, PREP SWB46 3540 REPLICATE: 1 STATUS: APPROVED 
PREP MTH: PROC MTH: SWB46 8080 PHASE: TIME ANALYZED: 08/09/96 08:30:00 APPROVER: E010186 
COMMENTS: SAMPLE WAS REPORTED ON AS RECEIVED BASiS ONLY, INSUFFICIENT AMOUNT 010 NOT 

ALLOW DRY BASIS REPORT. 

CAS NUMBER DETERMINATION !!L..- RESULT CONFIDENCE UNIT 
12674112 PCB1016 <2 ug/g 
11104282 PCB1221 <2 ug/S 
11141165 PCBl232 <2 US/g 
53469219 PCB1242 <2 ug/s 
12672296 PCB1248 <2 U9/S 
11097691 PCB1254 PRESENT U9/S 
~096825 PCB1260 <2 usig 
, IMSOOl Total PCB as received 3.8 ug/s 

ELIMS002 Total PCB on the dry basis NA ug/g 

TEST: TCLHER Gas Chromatography, Herbicides by TelP REPLICATE: STATUS: APPROVED 
PREP MTH: PROC MTH: SWB46 8150 PHASE: TIME ANALYZED: 08/16/96 01:36:00 APPROVER: E009834 

CAS NUMBER DETERMINATION !!L..- RESULT CONFIDENCE UNIT 
93721 Silvex 0.0040 U mg/L 
94757 2,4-D 0.0040 U mg/L 
93765 2,4,5T 0.0040 U mg/L 

TEST: TCLHG95 TClP Mercury (H9) by Cold Vapor AA EPA 7470 REPLICATE: STATUS: CANCELLED 
PREP MTH: PROC MTH: SWB46 7470 PHASE: TIME ANALYZED: APPROVER: 

THIS TEST WAS CANCELLED 8Y D3A 

TEST: TCLPES Gas Chromatography, Pesticides by TelP REPLICATE: 1 STATUS: APPROVED 
PREP MTH: PROC MTH: SWB46 8080 PHASE: TIME ANALYZEO: 08/08/96 04:23:00 APPROVER: E022164 

CAS NUMBER DE TERM I NATION !!L..- RESULT CONFIDENCE UNIT 

UNCLASSIFIED 

) 
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UNCLASSIFIED 

OFFICIAL REPORT 

SAMPLE E962080041 Y'12 ANALYTICAL SERVICES ORGANI2ATIOH 

57749 
72208 
58899 
76448 
1024573 
72435 
8001352 

TEST: TCLSE95 
PREP HTH: 

TEST: TCL_HG 
PREP HTH: 

TEST: TCL_SE 
PREP HTH: 

) 

Chlordane 
Endrin 
Lindane 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 

TeLP Selinium by Graphite FUrnace AA SW846 7740 
PROC HTH: SW846 7740 PHASE: 

THIS TEST WAS CANCELLED BY D3A 

TCLP Hercury (H9) by Cold Vapor AA SW846 747D 
PROC HTH: SW846 7470 PHASE: 

THIS TEST WAS CANCELLED BY D3A 

TelP Selenium by Graphite Furnace AA SW846 7740 
PROC MTH: SW846 7740 PHASE: 

THIS TEST WAS CANCELLED BY D3A 

UNCLASSIFIED 

F-24 

<0.013 
<0.0008 
<0.0008 
<0.0008 
<0.0008 
<0.0008 
<0.013 

REPLICATE: 
TIME ANALYZED: 

REPLICATE: 1 
TIME ANALYZED: 

REPLI CATE: 1 
TIME ANALYZED: 

~/L 

~/L 

~/L 

~/L 

~/L 

~/L 

'~/L 

PAGE 2 OF 2 

STATUS: CANCELLED 
APPROVER: 

STATUS: CANCELLED 
APPROVER: 

STATUS: CANCELLED 
APPROVER: 

*** LAST PAGE *** 



Analytical Service. OrganiKation • X-2S Site 

Oak Ridge, TN 37831 

Sample Analy.es ~au1t. 

AnaLIS ID: 960802-146 Project: SIOU KAGl C\utoaar surph IDI 075CPCPDS03 

Page 01 of 01 

................................................................................................................................... ~ 

CUstom.rl CHRIS TAYLOR Requisition NUmber: 

Date Sampled: 23-JUL-1996 Date Sample aeceived: l-AO'G-1996 

Sampled By~ TK Date Sample Completed: 6-AUG-1996 

Materiel Description: SBDIHBNTS Dr CONCRETE/TCLP EXTRA Date Sample Approvad: 7-AO'G-1996 

Program Manager: DD ALTOM (. 31265) [] , Result has been Corrected for Spike 

QA Date 

Procedure No. Analyais Result Q Qual Unit. Analyst File Number Completed 

••••• Inductively Coupled Plaama Laboratory ••••• 
EPA-6010 Arsenic (TCLP) < 0.25 P d ",,/L BC SCOTT 60aOS%. S-AUG-1996 

ACD-096010 

EPA-6010 Barium (TCLP) 4.9 P ",,/L . BC SCOTT GOaDS%. S-AO'G-1996 

ACD-096010 

EPA-GOlD Cadmium (TCLP) < O.OlS P d ",,/L BC SCOTT Goa OS%. 5-AUG-1996 

ACD-09GOIO 

EPA-GOIO Chromium (TCLP) < 0.050 P d ",,/L BC SCOTT 6'oaOS% S-AUG-1996 

ACD-096'010 

EPA-6010 Lead (TCLP) < 0.25 P d ",,/L BC SCOT'l' 60aoS% 5-AUG-1996 

ACD-096010 

,EPA-GOlD 

.lCD-09GOIO 

Nickel (TCLP) < 0.12 P d ",,/L BC SCOTT 60aoSX 5-AUG-1996 

EPA-6010 Se1e.nium (TCLP) < 0.25 P d ",,/L BC SCOTT GOaos%. S-AO'G-199G 

ACD-09GOIO 

BPA-6010 Silver (TCLP) 0.037 P ",,/L BC SCOTT 60805% S-AUG-1996 
ACD-096010 

Q Qual; (P) This sample was found to have a pH above 2. 

Cd) Dilution required for accurate determination of all analyte., reporting limits rai.ed accordingly • 

••••• Mercury Laboratory ••••• 

EPA-'470 Kercuxy (TCLP) < 0.001 P ",,/L WW' JOHNSON GOaOSA 6-AUG-1996' 
o Qual:(p) Sample known to be unpre.erved. 

••••• C~ts from the Kercury Laboratory ••••• 

This sample was NOT preserved, it had a pH of 12. 

) 

F-25 



UNCLASSIFIED 

) OFFICIAL REPORT 

08/16/96 16:35:21 Y·12 ANALYTICAL SERVICES ORGANIZATION 

SUBMITTER ADDRESS CUSTOMER 10 
TAYLOR, C. A. BLDG 7078·0, MS 6402 100CPCPDS03 
DATE SAMPLED: 07/23/96 09:00:00 DATE NEEDED: OB/12/96 LOCATION: 
DATE RECEIVED: 07/26/96 DATE COMPLETED: 08/16/96 PROJECT CODE: 

SAMPLE NO 
E962080042 

PAGE 1 OF 2 

MTC STATUS 
E499 APPROVED 
CHARGE #: PX332P03 
CASE: SIOU 

SAMPLER: SAMPLE DESCRIPTION: 040CPCPDS03 FINAL APPROVAL: 

COHHENTS: 040CPCPDS03, SAMPLES ARE RADIOACTIVE·BE CAREFUL, FOR ICP·TCL, TCLHG, TCLSE, HERB 

TEST: ICP_TCL 
PREP MTH: 

lep Analysis of TelP Metals 
PROC MTH: 

THIS TEST WAS CANCELLED BY D3A 
PHASE: 

REPLICATE: 1 
TIME ANALYZED: 

STATUS: CANCELLED 
APPROVER: 

TEST: PCB_UG PCB IN SOLID WASTE, PREP Sl/846 3540 REPLICATE: 1 STATUS: APPROVED 
PREP MTH: PROC MTH: SW846 8080 PHASE: TIME ANALYZED: 08/09/96 09:10:00 APPROVER: E010186 
COHHENTS: SAMPLE WAS REPORTED ON AS RECEIVED BASIS ONLY, INSUFFICIENT AMOUNT 0.10 NOT 

ALLOW DRY BASIS REPORT. 

CAS NUMBER DETERMINATION ll- RESULT CONFIDENCE UNIT 
12674112 PCB1016 <2 us/s 
11104282 PCB1221 <2 ug/g 
11141165 PCB1232 <2 ug/g 
53469219 PCB1242 <2 ug/g 
12672296 PCB1248 <2 ug/g 
11097691 PCB1254 PRESENT ug/s 
11096825 PCB1260 <2 ug/g 

\IMSOOI Total PCB as received 5.7 ug/s 
"lIMS002 Total PCB on the dry basis NA ug/s 

TEST: TCLHER Gas Chromatography, Herbicides by TelP REPLICATE: STATUS: APPROVED 
PREP MTH: PROC MTH: SW846 8150 PNASE: TIME ANALYZED: 08/16/96 02:29:00 APPROVER: E009834 

CAS NUMBER DE TERM !HAT JON ll- RESULT CONFIDENCE UNIT 
93721 Silvex 0.0040 U mg/L 
94757 2,4·D 0.0040 U mg/L 
93765 2,4,5T 0.0040 U mg/L 

TEST: TCLHG95 TeLP Mercury (H9) by Cold Vapor AA EPA. 7470 REPLICATE: STATUS: CANCELLED 
PREP HTH: PROC MTH: SW846 7470 PHASE: TIME ANALYZED: APPRDVER: 

THIS TEST WAS CANCELLED BY D3A 

TEST: TCLPES Gas Chromatography, Pesticides by TelP REPLICATE: 1 STATUS: APPROVED 
PREP HTH: PROC MTH: SW846 8080 PHASE: TIME ANALYZED: 08/08/96 05:08:00 APPROVER: E022164 

CAS NUMBER DETERMINATION ll- RESULT CONFIDENCE UNIT 

UNCLASSIFIED 
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5n49 
72208 
58899 
76448 
1024573 
72435 
8001352 

TEST: TCLSE95 
PREP HTH: 

TEST: TCL_HG 
PREP HTH: 

TEST: TCL_SE 
PREP HTH: 

) 

) 

Chlordane 
Encirin 
Lindane 
Heptachlor 
Heptachlor epoxfde 
Hethoxych l or 
Toxaphene 

TelP Selinium by Graphite Furnace AA SW846 7740 
PROC HTH: SW846 n40 PHASE: 

THIS TEST WAS CANCELLED BY D3A 

TCLP Mercury (Hg) by Cold Vapor AA SW846 7470 
PROC HTH: SW846 7470 PHASE: 

THIS TEST WAS CANCELLED BY D3A 

TCLP Selenium by Graphite Furnace AA SW846 n40 
PROC MTH: SW846 n40 PHASE: 

THIS TEST WAS CANCELLED BY D3A 

ONCLASSrFrED 
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<0.013 
<0.0008 
<0.0008 
<0.0008 
<0.0008 
<0.0008 
<0.013 

REPLICATE: 
TIHE ANALYZED: 

REPLICATE: 1 
TIHE ANALYZED: 

REPLI CATE: 1 
TIME ANALYZED: 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

PAGE 2 OF 2 

STATUS: CANCELLED 
APPROVER: 

STATUS: CANCELLED 
APPROVER: 

STATUS: CANCELLED 
APPROVER: 

*** LAST PAGE *** 



Dat. Printed: l2-AUG-1996 07l23l03 

Analytical S.rvic.. Organization • X-25 Sit. 

AnaLIS XDl 960802-147 

Oak Ridg., '1'N 37831 

Sample Analy... R • .ult. 

CWltom.r sample ZD, lOOCPCPDS03 

...............•..............................................•..................................................................... 

Cqstomer: emus TAYLOR 

Date sampled: 23-JUL-1996 

Sampbd By: TK 

Haterial Ducriptien: SBDDmNTS m CONCRBTB/TCLP BXTRA 

Program Manager: DD ALTOM (I 31265) 

Requi d tieD Number: 

Date Sample Received: 

Date Sample Completed: 

Date Sample Approved: 

l-AUG-1996 

6-AUG-199G 

7-AUG-199G 

(J : Result has been Corrected for Spike 

OA Date 

Procedure No. Analyst. Result Q Qual Unit. Analy.t FUe Numl;Jar COmpleted 

••••• Inductively Coupled Plasma Laboratory ••••• 

BPA-GOIO Arsenic ('1'CLP) < 0.25 P d "<IlL BC SCOTT 60805X 5-AUG-1996 

ACD-0960l0 

EPA-60l0 Barium (TCLP) 7.9 P "<IlL BC SCOTT 60805% 5-AUG-1996 

ACD-0960l0 

EPA-GOIO Cadmium (TCLP) < 0.015 P d "<IlL BC SCOTT 60805% 5-AUG-1996 

ACD-0960l0 

EPA-GOlD ChrOmium (TCLP) < 0.050 P d "<IlL BC SCOTT 60805% 5-AUG-1996 

ACD-096010 

EPA-6010 Lead (TCLP) < 0.25 P d "<IlL BC SCOTT 60805X S-AUG-1996 
ACl).096010 

BPA-6010 

\CO-096010 

Nickol (TCLP) < 0.12 P d "<IlL BC scorr . 60805% 5-AUG-1996 

EPA-6010 Selenium (TCLP) < 0.25 P d "<IlL BC SCOTT 60805X 5-Atl'G-1996 
ACD-096010 

EPA-6010 Silver (TCLP) 0.040 P "<IlL Be SCOTT 60805% 5-AUG-1996 
ACO-0960l0 

Q Qual: CP) This sample was found to have a pH above 2. 

Cd) Dilution required for accurate determdnation of all analyte., reporting limit. rai.ed accordingly . 

• * ••• Mercury Laboratory *.*** 

EPA-7470 Mercury (TCLP) < 0.001 P "<IlL 1M JOln{SON 6080SA 6-AtJG-1996 
Q Qual; (p) Suaple known to be unpreaerved. 

**.*. Comment. from the Mercury Laboratory •• * •• 

This sample was NOT pe.erved r it has a pH of 12. 

) 
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09/10/96 08:52:44 Y·12 ANALYTICAL SERVICES ORGANIZATION 

SUBMITTER ADDRESS 
Altom, Dianna Derreb Building 9769 Room 213A H.S.B081 
DATE SAMPLED: 08/01/96 11:00:00 DATE NEEDED: 08/27/96 
DATE RECEIVED: 08/07/96 DATE COMPLETED: 09/10/96 

CUSTOMER 10 
OOOCPCPDOOO 
LOCATION: 
PROJECT CODE: 

SAMPLE NO 
E962200011 

PAGE 1 OF 2 

I!!L STATUS 
E999 APPROVED 
CHARGE #: PX332P03 
CASE: S10U 

SAMPLER: SAMPLE DESCRIPTION: COMP SlOU FINAL APPROVAL: 

COMMENTS: NEED ASAP, PLEASE RUSH, RAD ACTIVITY 

TEST: ICP _TCL 
PREP HTH: 3010 

Iep Analysis of TelP Metals 
PROC HTH: 6010mod PHASE: ALL 

COMMENTS: Metals in TelP extract by SW846 3010/6010. 

REPLICATE: 1 STATUS: APPROVEO 
TIHE ANALYZED, 08/30/9621:56:00 APPROVER: E029191 

Z= not included in pertinent EPA methodology/QC may not be in full compliance 

CAS NUMBER DETERHINATION !!l- RESULT CONFIDENCE UNIT , 
Si tver UDL <0.20 7440224 mg/L 

7440382 Arsenic UDL <0.50 mg/L 
7440393 Bariun UDL <5.0 mg/L 
7440439 Caciniun UDL <0.10 mg/L 
7440473 Ch romi un UDL <0.50 mg/L 
7439921 lead 0.23 mg/L 

TEST: HOIS_ER .Determination of Percent Moisture on ER Samples REPLICATE: STATUS: APPROVED 
PREP .HTH: PROC HTH: PHASE: TlHE ANALYZED: 08/08/96 12:30:00 APPROVER: EOlll17 

1s NUMBER DETERMINATION !!l- RESULT CONFIDENCE UNIT 
m2185 Water 2.0 Weight % 

TEST: PCB_UG PCB IN SOLID WASTE, PREP SW846 3540 REPLICATE: STATUS: APPROVED 
PREP MTH: PROC HTH: SW846 8080 PHASE: TIME ANALYZED: 08/15/96 20:37:00 APPROVER: E010186 

CAS NUMBER DE TERM I NATION !!l- RESULT CONFIDENCE UNIT 
12674112 PCB1016 <20 u9/9 
11104282 PCB1221 <20 u9/9 
11141165 PCB1232 <20 ug/g 
53469219 PCB1242 <20 u9/9 
12672296 PCB1248 PRESENT ug/g 
11097691 PCB1254 PRESENT ug/g 
11096825 PC81260 <20 ug/g 
ElIHSOOl Total PCB as received 55 ug/g 
ELIMS002 Total PCB on the dry basis 55 u9/9 

TEST: TeL HER Gas Chromatography, Herbicides by TelP REPLICATE: STATUS: APPROVED 
PREP MTH: PROC MTH: SW846 8150 PHASE: TIME ANALYZED: 08/28/96 00:00:00 APPROVER: E009834 

UNCLASSIFIED 
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SAMPLE E962200011 Y-12 ANALYTICAL SERVICES ORGANI2ATION PAGE 2 OF 2 

COMMENTS: Results are provisional due to an exceeded holding time 

CAS NUMBER DETERMINATION ~ RESULT CONFIDENCE UNIT 
93721 Silvex <.020 mg/L 
94757 2,4~D <.020 mg/L 
93765 2,4,5T <.020 mg/L 

TEST: TCLHG95 TCLP Mercury (Hg) by Cold Vapor AA EPA 7470 REPLICATE: STATUS: APPROVED 
PREP MTH: PROC MTH: SY846 7470 PHASE: TIME ANALYZED: 08/27/96 15:29:00 APPROVER: E019715 

CAS NUMBER DETERMINATION ~ RESULT CONFIDENCE UNIT 
7439976 Mercury 0.03 mg/L 

TEST: TCLPES Gas Chromatography, Pesticides by TelP REPLICATE: STATUS: APPROVED 
PREP MTH: PROC MTH: SY846 8080 PHASE: TIME ANALYZED: 08/30/96 00:00:00 APPROVER: E009834 

CAS NUMBER DETERMINATION ~ RESULT CONFIDENCE UNIT 
57749 Chlordane 0.013 U mg/L 
72208 Endrin 0.0008 U mg/L 
58899 Lindane 0.0008 U mg/L 
76448 Heptachlor 0.0008 U mg/L 
1024573 Heptachlor epoxide 0.0008 U mg/L 
72435 Methoxychlor 0.0008 U mg/L 

101352 Toxaphene 0.013 U mg/L 

TEST: TCLSE95 TClP Selinium by Graphite Furnace AA SW846 7740 REPLICATE: STATUS: APPROVED 
PREP MTH: PROC MTH: SY846 7740 PNASE: TIME ANALYZED: 08/27/96 07:28:56 APPROVER: E010186 

CAS NUMBER DETERM I NATION ~ RESULT CONFIDENCE UNIT 
7782492 Seleniun <.020 mg/L 

UNCLASSIFIED 
*** LAST PAGE *** 
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Author: oe9@ew140.eng.orn1.gov (Robert Coe) at INTERNET 
Date: 8/12/96 8:05 AM 
Priority: Normal 
TO: TMOORE at OpTech-OR 
CC: oe9@ornl.gov at INTERNET 
Subject: Re: Bentonite treatments reference 
------------------------------------ Message Contents ---------------------------------__ _ 
Received: by ccmail from ew140.eng.ornl.gov 
From oe9@ew140.eng.ornl.gov 
X-Envelope-From: oe9@ew140.eng.ornl.gov 
Received: (from oe9@localhost) by eW140.eng.ornl.gov (8.6.10/8.6.10) id 
IAA16587; Mon, 12 Aug 1996 08:51:05 -0400 
From: oe9@ew140.eng.ornl.gov (Robert Coe) 
Message-Id: <9608120851.ZM16585@ew140.eng.ornl.gov> 
Date: Mon, 12 Aug 1996 08:51:04 -0400 
In-Reply-To: TMOORE_at_OpTech-OR@smtpgwy.otcorp.com 

"Bentonite treatments reference" (Aug 9, 16:24) 
References: <9607098396.AA839630290@srntpgwy.otcorp.com> 
X-Mailer: Z-Mail (3.2.2 10apr95 MediaMail) 
To: TMOORE at OpTech-OR@smtpgwy.otcorp.com 
Subject: Re: Bentonite treatments reference 
Cc: oe9@ornl.gov 
~e-Version: 1.0 
Content-Type: text/plain; charset=us-ascii 

On Aug 9, 16:24, TMOORE_at_OpTech-OR@smtpgwy.otcorp.com wrote: 
> Subject: Bentonite treatments reference 
> R~, 

> 
> 
> 
> 
> 
> 

Do you have a handy reference we can site for historic bentonite 
treatments on the south bermed area of pond 3513?? Would greatly 
appreciate one. Thanks and I hope you have a superb weekend! 

Telena 
>-- End of excerpt from TMOORE_at_OpTech-OR@smtpgwy.otcorp.com 

Telena: 

I know of no papers, other than various emails and my personal log, referencing 
Bentonite applications. You may use this communication as a reference. Prior 
to Nov. 94, no en masse bentonite was applied to 3513. The only bentonite 
applications were in small percentages mixed with clay. About 2000 lbs were 
sprinkled along the south 3513 berm between Nov 94 and Jan. 95. In Jan 95 
(starting on the 10th) approximately 7 tons of bentonite were spread along the 
3513 South berm at and below the normal waterline elevation range. In May of 
1996 application of 15 tons of bentonite was made on the south berm also, but 
generally in at a higher elevation (from the waterline to just below the 
crest). . 

Rob Coe 

Robert Harrison Castle Coer III 
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