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I. INTRODUCTION

This report describes the results of a sampling program for the sediments
underlying the Process Trenches serving the 300 Area on the Hanford
reservation. These Process Trenches were the subject of a Closure Plan(l)
submitted to the Washington State Department of Ecology and to the U. S.
Environmental Protection Agency in lieu of a Part B permit application on
November 8, 1985. The closure plan described a proposed sampling plan for
the under1y1ng sediments and potential remedial actions to be determined by
the sample analyses results. The results and proposed remedial action plan
are presented and discussed in this report.

IT. SUMMARY

The sediment sampling program for the 300 Area Process Trenches had two
primary goals. These were:

Determine contaminant levels in the sediments between the surface and
groundwater caused by past disposal of hazardous materials in the
process sewer system.

Provide the basis for remedial action plans.

The sampling program achieved these goals. Shallow sediments in the trench
bottoms were sampled every 100 feet at three depths and deeper sediments
were sampled by drilling wells every 300 feet between the trenches.
Contaminant levels above background were found for various metals including
mercury, lead, nickel, chromium and uranium in the shallow sediments. No
significant concentrations of hazardous materials were found in the deep
sediments from the well samples. This concentration of metals in the
shallow sediments is expected based on the chemistry of the process trench
environment. The concentrations were not high enough to cause the shallow
sediments themselves to be considered hazardous waste. The highest
concentration i1s for uranium,

Remedial action is necessary to either remove the contamination or to
stabilize the contamination in place. A reasonable technical argument can
be made that the quantities of metals in the sediment cannot provide a
significant hazard to the public or the environment. However, the removal
or stabilization of the uranium to prevent possible d1spersa1 is probably
prudent. Removal or stabilization of the other metals may be necessary to
satisfy the sp1r1t of state -and federal hazardous waste regulations. In the
process of removing uranium, the other metals will probab]y also be removed
to background levels.

Among ‘the options considered, the preferred remedial action is to remove the
contamindtion and continue to use the trenches for the disposal of non
hazardous process water. This is the most economical action, except for the
no action option, and provides other benefits. The contamination will be
removed to a much more distant location from the river and the groundwater,
and other trenches or ponds will not have to be excavated. Utilization of a
Teaching trench or pond instead of direct discharge to the river provides
additional protection to the river and human drinking water intakes from
acute effects of potential spills. The possibility of remedial action 1in
response to a spill is also preserved.
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The remedial action plan proposes the excavation of the contaminated trench
sediments. The depth will be judged in the field from radiation
measurements which detect uranium, Samples will then be taken and analyzed
to verify ‘that other contaminants have also been removed. Further
excavation will be performed if necessary. The contamination level goal is
based on the range of background concentrations of the contaminants in the
localized area around the process trenches..

The schedule for the remedial action is proposed to be integrated with
project 685. This project will provide spill protection and greatly reduce
the uranium discharged from the fuel fabrication operations in the 300 Area.
The remedial action would occur after project 685 was implemented. This
means the remedial action should be scheduled after September 1988.

III. HISTORY AND BACKGROUND

The 300 Area Process Trenches serve as the discharge site for the Process
Sewer system in the 300 Area on the Hanford Site. The trenches were
constructed and put in operation in 1975 and are located north of the 300
Area, Each trench is about 1500 feet long, 15 feet deep and 10 feet wide.
A concrete weirbox at the inlet, or south end, directs the water into the
trenches. The trenches are shown in Figure III.1.

The trenches are operated alternately. Waste water 1s discharged from the
Process Sewer system into one trench until the water rises to an
operationally set level and then the discharge is switched to the other
trench. Slowing of the infiltration rate causes the trench level to rise.
The switching frequency may be anytime from 2 to 6 months. The trenches
are inspected daily. An automatic sampler takes weekly composite samples
which are analyzed for various chemical constituents and radioactivity.

Approximately 2.6 million gallons of water are discharged to the trenches
each day. This water has been chlorinated by the water filter plant for the
300 Area and contains materials added to the water during use. The water
discharged to the Process Sewer is primarily used for cooling purposes and
is not modified. Other sources of discharges include steam condensate,
janitorial solutions from washing and waxing of floors, water treatment
(primarily salt), laboratories, process water from fuel fabrication and
other aqueous solutions not designated as dangerous wastes by WAC-173-303.
A major discharge to the process trenches is uranium from fuel fabrication
operations. Quantities discharged are estimated at several hundred
kilograms per year. The Process Sewer system is at risk for spills of
various nonhazardous and hazardous chemicals which are not ordinarily
discharged to the sewer,

Prior to 1985, small amounts of a wide variety of chemicals were discharged,
or potentially discharged, to the sewer system which are presently regulated
as dangerous wastes. These included a wide variety of chemicals from
chemical and biological Tlaboratories, fuel fabrication, photographic
processing and maintenance operations. Two known spills of
perchloroethylene totaling 120 gallons are documented. The intermittent
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sampling prior to 1985 demonstrated that because of the dilution with
process water, the influent to the Process Trenches generally was within
drinking water standards. The primary chemicals discharged and quantity
estimates are shown in Table III.1 and described in more detail in the
Closure Plan.(1) :

IV. CLOSURE PLAN SUMMARY (PART B)

A closure plan was submitted to the WDOE and the USEPA in lieu of a Part B
application in November 8, 1985. This plan described the proposed sampling
plan and the closure options. The options described were the clean out of
contamination and continued use of the trenches or the stabilization of
contamination in place using various cover materials and continuous
monitoring. The appropriate sections of this closure plan are included in
the Appendix A for reference.

V. SAMPLING STRATEGY

The sampling strategy was set up to complement the RCRA groundwater
monitoring program for the 300 Area and to achieve the following goals:

Determine contaminant Tevels in the sediments between the surface and
groundwater caused by past disposal of hazardous materials 1in -the
process sewer system.

Provide the basis for remedial action plans.

The chemical constituents which were analyzed for this project are the same
as in the groundwater monitoring program with minor exceptions., These
parameters are described in section VI, Only dioxin was not included for
the sediment samples and was included for the groundwater samples. This was
because US Testing was unable to perform a soil analysis for this
constituent, No evidence of dioxin has been found in the groundwater and
the quantities discharged would only have been a trace contaminant in the
small amount of "chlorinated benzenes" discharged in the past. This is
mentioned on Table III.1.

In order to achieve the goals 1t was necessary to discover the pattern of
contamination in the trenches and sediments. In order to determine the
contamination between the trench bottom and the groundwater, the sampling
strategy included wells every 300 feet centered between the two trenches
~ starting from the inlet end of the trench. The groundwater depth at the
process trenches was estimated to be about 35 feet below grade. Therefore,
the depth chosen for the wells was 40 feet and samples were planned to be
taken every 5 feet in depth. This resulted in 6 wells and 48 samples.
Since the wells were only to be used to obtain soil samples, the wells were
to be filled in after sampling except the one nearest the inlet which was
finished as a groundwater monitoring well., This sample pattern is shown in
Figure V.1,




Table III.1

An Estimate of Chemicals Potentially Discharged to
the 300 Area Process Trenches Prior to February 1, 1985

Intermittent Discharges Larger Discharges*
<Grams 4 <kgs
Ammonium Bifluoride Benzene Copper ‘ v 30 kg/mo**
Antimony Carbon Tetrachloride Detergents < 30 kg/mo**
Arsenic . Chromium . | Ethylene Glycol < 200 1/mo
Barium Chlorinated Benzenes Hydrofluoric Acid ™ 100 kg/mo
Cadmium ' Degreasing Solvents Nitrates 22000 kg/mo**
Dioxane * Formaldehyde Nitric Acid < 300 1/mo
Dioxint Formic Acid Sodium Hydroxide < 300 1/mo
Hydrocyanic Acid . Hexachlorophene Paint Solvents < 100 1/mo
Pyridine Kerosene Photo Chemicals < 700 1/mo™™*
Selenium and Compounds Lead Sodium Chloride ™ 75 ton/yr**
Thiourea Methyl Ethyl Ketone Uranium v 20 kg/mo**
Misc. Laboratory Chemicals Mercury 2-Butoxyl Ethanol ™ 1200 1/yr
s Napthalene ' Perchloroethylene ™ 450 1 ***

Nickel ‘ Heating 0il Vo300 1 AR

Phenol

Silver

Sulfuric Acid

Tetrachloroethylene

(Perchloroethylene)
Toluene
Tributylphosphate

(Paraffin Hydrocarbon Solvents)
1,1,1 Trichloroethane

(Methyl Chloroform)
Trichloroethylene
Xylene

+° ‘Included only because of the potential for Dioxin to exist as a trace impurity in
Chlorinated Benzenes. ' '
* These discharges were relatively continuous.
** These materials are still discharged.
*%%  Known spills.




In order to discover the pattern of contamination in the shallow sediments
in the trench bottom, the sampling strategy included sample holes hand
excavated every 100 feet from the inlet end of the.trench. In each hole
three samples were taken to represent the loose sediments washed into the
trenches with the influent, the near surface trench bottom and 18 inches
below the trench bottom. This resulted in about 16 holes and 48 samples per
trench. The sample pattern is shown in Figure V.1,

The total number of samples which were planned to be collected was 144, In
order to stay within the sample handling capabilites of US Testing and to
reduce analytical costs while obtaining the necessary information, the
following analytical stratagem was developed. Twenty per cent of the _
samples would be analyzed for all of the constituents and eighty per cent of

the samples would be analyzed for a screening set of constituents. These

analysis sets are described in Section VI. There would be -a total of 29~
full analysis samples and 115 screen analysis samples.

The screen set of analyses is designed primarily to detect the metals and
provide an indication of organic chemicals such as chlorinated hydrocarbons
through TOX and TOC analyses. Significantly larger TOX and TOC results than
average for certain samples would indicate the need for a full analysis for
the sample. The samples to undergo full analysis were chosen so as to
include samples from all depths. The samples chosen for the full and screen
analyses are shown in Figures V,2 and V.3.

A separate 250 ml sample was taken in addition to those required for the US
Testing analyses. This sample is storéed under refrigeration by Westinghouse
Hanford Company and would be used for any further analyses which may be
required.

VI. DESCRIPTION OF THE SAMPLING PROJECT

A. Plan Document

A Project Management Plan was prepared to describe the project management
methods and controls to be used to manage the 300 area process trench soils
characterization. The primary objective of the plan was to set up a project
control structure for preparation, approval and administration of procedures
to obtain soil samples and Taboratory test results. The Project Management
Plan (document #B83664-1) is contained in Appendix B.

B. Procedures

The shallow sediments in the trenches were acquired by manual digging at
sample locations in the center of the east and west trench bottoms. Sample
sites were at 100 foot intervals, throughout the length of the trench. At
each location samples were taken at three levels: the loose sediments
entering the trench with the influent, 4 inches below grade and 18 inches
below grade. This would produce a maximum of 96 samples total from

the shallow sediment sampling effort. The deep sediment samples were
acquired from six wells drilied between the trenches to a depth of 40 feet
to the ground water. Samples were taken at 5 foot intervals. This would
produce a maximum of 48 samples from the total deep sediment sampling
effort. The deep sampling was performed to evaluate contamination levels in

(o2}




300 AREA PROCESS TRENCHES

W\ W\ A\ \ W\ W \
z
Z &+ + + + + + 4 + + + + + x
o ° ) /. ) ° 9
7y o a » s Yl A s/ A I > 2 7 & A
\\ W Z&f N\ W\ N\ W—
L 300 AREA 7
Z PROCESS LEGEND
TRENCHES
+ Shallow Sediment Sample Sites E1 to E16
W (south to north - 100' apart)
A Shallow Sediment Sample Sites W1 to W16
(south to north - 100' apart)
" o Deep Sediment Sample Sites 1A to 6A
(aorth to south - 300' apart)
i | 1
g g g 2K8509-3.6
! =] 0
z rd P4

W 15,500

W 15,000

SuoL3e207 @fdwes juswipss T°A S4nbLd




Figure V.2 Identification of Shallow Sediment Samples
for Full and Screen Analysis

East Trench 1 2 3
Loose Sediments X 0 X

Shallow Sediments 0 X O

Deep Sediments 0O X -

Legend: X

Full Analysis

0 = Screen Analysis
- = Not Taken
West Trench 1 2 3
LLoose Sediments X - X

Shallow Sediments 0 X 0

Deep Sediments 0 X O

Legend: X
0

Full Analysis
Screen Analysis
Not Taken

Sample Site

8 9 10
0 0 X
0 0 O

Sample Site

g 9 10
0 0 O
0 0 X
0 0 O
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Well
5

Well
6

0
0
0

Figure V.3 Identification of Deep Sediment Samples
for Full and Screen Analysis
Well Well Well Well

Depth 1 2 3 4

5 X 0 0 0

10 0 X 0 0

15 0 0 X 0

20 0 0 0 0

25 0 0 0 X

30 0 0 0 0

35 0 0 0 0
40 0 0 0 X
Legend: X = Full Analysis

0 = Screen Analysis




the sediments between the bottom of the trench and above groundwater.
The Shallow Soils Sampling Procedure (document #B83664-2) and Deep Soils
Sampling Procedure (document #B83664-3) are contained in Appendix C.

C. Quality Assurance/Quality Control

A QA plan was prepared by WHC for this project. The quality assurance
program for the Process Trench Characterization was directed by WHC Quality
Assurance in accordance with requirements in MG-100 Quality Assurance, the
quality assurance program manual for WHC. The quality assurance program at
WHC is in compliance with the requirements of ANSI/ASME NQA-1 Quality
Assurance Program Requirements for Nuclear Facilities. The QA plan is
included as a section of the project management plan in Appendix B.

An independent third party QC inspection was performed during the sample
collection activities. This inspection was performed by Kaiser Engineers.
It included witnessing of collection activities and verification that
collection, sampling, storage and delivery of test samples was performed as
required by the project procedures. Inspection reports documented these
results. Sample third party inspection forms are provided in Appendix D and
inspection findings are discussed later in this report.

D. Personnel

The sampling team consisted of a radiation protection technologist, an
engineer and a technician. The sampling was directed by a chemical engineer
who had attended a continuing education class entitled "Hazardous Waste:
Monitoring and Sampling" as well as working in the hazardous waste field for
several years. The course provided instruction in the practices and
procedures for collecting multi-media hazardous substance samples for field
or laboratory analysis per EPA guidelines. Instruction was also provided on
various types of field instruments that are available for air, water and
soil monitoring. Topics included the design of environmental sampling
programs, sampling devices, sampling collection and sampling procedures, the
regulations on shipment of samples and safety procedures for sample
collection. The technician training included procedures for sample
collection and transport in addition to three levels of hazardous waste
training; generator, waste handler and treatment, storage and disposal
facility operator. The radiation protection technologist training included
the generator level of WHC hazardous waste training.

E. Analyses

US Testing-Richland Division (UST-RD) prepared technical and price proposals
for the Process Trench Characterization effort. (See Appendix E for the
proposal.) The general scheme of analysis consists of extraction of the
analyte of interest in a suitable solvent followed by detection using
appropriate analytical instrumentation. The proposal discussed the methods,
the detection limits, the minimum sample sizes necessary, sample
preservation and holding times, the impact on the routine program and the
turn-around times for all of the requested analyses.

UST-RD adhered to the general quality control guidelines described in the
various procedures used for analysis. Specifically, UST-RD performed
reagent blank analysis with every batch of samples analyzed, 10% of all

10




samples were spiked with the analytes of interest and analyzed to determine
matrix effects, and sample extracts exhibiting results exceeding the highest
calibration standard were appropriately diluted and re-analyzed. The US
testing analysis procedures are in conformance with the EPA procedural and
QA requirements as described in SW-846. US Testing, QA and QC procedures
are described in references 3 and 4 respectively.

The sample analyses required to characterize the sediments and soils for the
300 area process trenches were split into 2 groups: the full analysis and
the screen analysis. The full analysis was performed for 20% of the samples
and included the same constituents analyzed for in the 300 area Process
Trench groundwater monitoring program(2) for RCRA. The screen analysis was
performed for the remaining 80 % of the samples. The analysis constituents
are listed in Tables VI.1 and VI.Z2.

F. Cost and Schedule

Each full analysis cost approximately $3740 and each screen analysis cost
approximately $480. The cost estimate for the shallow sediments sampling
analyses was $123,020 and for the deep sediments sampling analyses was
$87,640. The total cost estimate for the soils analyses including QA
analyses was $225,660.

The deep sediment sampling was scheduled to begin in January and finish at
the end of February. The shallow sediment sampling was scheduled to begin
shortly after the completion of the deep sediment sampling dependent on
available manpower, weather, etc. This schedule was much more flexible than
the deep sampling because once the well driller was on site, the deep
sediment samples had to be submitted in a relatively continuous and
consistent manner. US Testing could not accept more than 15 samples per
week.

VII. EXECUTION OF THE SAMPLING PROJECT

A. Well Sampling

The first deep sediment soil sample was taken on April 24, 1986. This start
date was four months Tater than projected due to the time US Testing
required to develop and implement the analysis procedures for soils. The
drilling started on the north end of the center dike and moved southward.
The drilling was accomplished with a cable tool drilling rig using hard tool
method. The 8 inch casing was driven to the drilled depth and the hole was
cleaned of all disturbed materials. A sample of the sediments was obtained
from the bottom of the hole by means of a bailer. The samples were taken at
five foot intervals. The wells were drilled with the addition of as little
water as possible, to minimize leaching and dilution of any substances
deposited on the sediments. Clean river water was used for this purpose.
The deep sediment sampling was completed on-May 23, 1986. The independent
third party completed a "deep soil sampling third party inspection
checklist" for every sample collected. No exceptions were noted.

Two samples of the river water used for drilling and cleaning of the
sampling equipment were collected on May 7, 1986 and on May 16, 1986. These
samples were analyzed by US Testing for the same constituents as the
groundwater monitoring program samples. The water analysis results did not

11




Table VI.1

Full Analysis Parameters: Coliform Bacteria
’ .- Beta, radium and alpha

ICP metals 6010 enhanced
Method 8330 enhanced (Thiourea)
Pesticides 8080 enhanced
VOA method 8240 enhanced
A/B/N 8270 enhanced
Pesticides Method 8140
Nitrate, Sulphate, ....(Anions)
Direct aqueous injection
Herbicide 8150 enhanced
Arsenic
Mercury
Selenium
Thallium
Lead by GFAA
TOX
T0C
Cyanide
Perchlorate
Sulfide
Ammonium Ion
Ethylene Glycol
Citrus Red #2

Table VI.2

Screen Analysis Parameters: Beta
Alpha
ICP metals 6010 enhanced
Mercury
Lead by GFAA
TOX
TOC

See Appendix E for the list of specific elements and compounds for the
analytical methods listed above.
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indicate any contamination. Two process trench water samples were taken
during the drilling of two separate wells on May 7, 1986 and May 22, 1986.
These samples were taken as the well drilling passed the 15-30 ft levels so
we could see if any of the trench water components would be reflected in the
soils composition at the same level. Trench water was encountered in the
wells by the time the drill depth reached 10 feet. The analytical results
for these samples indicate that there is no significant contamination of the
soil sediments from the trench water. The analytical results are discussed
in Section VIII.

There were 48 samples collected 9 of which were analyzed for full analysis
and the remainder analyzed for the screen analysis. It took an average of
3-4 days to complete the sampling for each of the wells with more samples
being available on the latter part of the third and fourth day. This
indicates faster drilling rate in the layers below 15-20 feet. The samples
were of a slurry consistency and most were screened through a USA #6 or #10
screen to develop a particle size consistency among the samples and to
eliminate pebbles and chunks of rock.

The southern most well #6 was left installed for future groundwater
sampling. The first five wells were drilled to an approximate depth of 40
feet. Then the casing was backpulled and the hole was sealed with bentonite
mixture. The sixth well was drilled to an approximate depth of 45 feet. A
6 inch diameter, 20 slot stainless well screen was installed from 45' to 35'
and a 6 inch well casing from 35' to 30" above the ground Tevel was
installed. The hole around was filled with a cement bentonite grout mixture
around the casing. It was then capped and numbered for future use by the
Groundwater Monitoring Program,

B. Shallow Sediment Sampling

The shallow sediment sampling effort began on June 16, 1986 and was
completed on September 10, 1986. The three week time frame between the
completion of the deep sampling and the start of the shallow sampling
allowed for the trench bottom to dry out. Thirty-three samples were
collected from each of the east and west process trenches. Forty-eight were
expected from each trench but in the west trench 7 samples were not
collected because the loose sediment layer was nonexistent and 9 in the east
trench were not collected for the same reason. An additional 9 samples and
6 samples in the west and east trench respectively were not collected
because of the presence of water cover. Efforts were made to try to clear
these areas of water so they could be sampled but the water could not be
cleared to any significant degree.

The approximately 3 month time frame to collect these shallow samples was
due to the need to switch between the trenches and allow the bottom to dry
out before attempting to collect more samples. Also, US Testing had a 15
sample per week 1imit so that their routine program would not be adversely
impacted. Too long a wait after changeover resulted in seepage into the
drained trench from the one being filled as water levels rose in the trench
in use. Hence the samples had to be taken in some instances in the drained
trench while some water still remained in pools in it. The geologists
report "Exploration of the 300 area process water trenches" contains a
description of these changing water levels and is included in the Appendix F.
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The sampling sites were located at 100 ft intervals down the center of each
trench bottom. Each sample location yielded a maximum of three separate
samples., The first sample was taken from the middle of the loose sediments
washed into the trench with the influent. The depth of these Tloose
sediments varied depending on the distance from the weir, The second and
third samples were taken at four inches below the loose sediments and at
approximately 18 inches below the loose sediments. For seven and nine of
the samples in the west and east trench respectively the loose sediments
were so thin or nonexistent that not enough material could be collected for
a sample. These conditions were logged and no samples of these sediments
were taken. A1l of the shallow sediment samples were screened through a USA
#6 or #10 mesh size sieve in an effort to achieve a uniform sample particle
size and to eliminate pebbles and rocks.

Each sample site was hand dug with a shovel to a depth of at least 18 inches
below the loose sediments. Then using a trowel, the sample materials were
collected from the wall of the site after the walls were scraped of material
that might have caused cross contamination of the sample. The samples were
then sieved and placed in the sample bottles. The holes were filled back in
after sampling was completed.

The independent third party completed the checklist for each sample.
Exceptions from the procedure were noted in several instances for the
cleaning of the sampling tools. The procedure called for cleaning the tools
in river water and then rinsing them in distilled water. The river water
was specified to limit the amount of distilled water required to be carried
in from the labs every day of sampling. This quantity turned out to be
minimal, readily available and easier to obtain than the river water so the
tools were cleansed twice in the distilled water and not at all in the

river water. This cleaning process still maintained the integrity of the
sample and the intent of the procedure even though an exception from the
procedure.

C. Sampling Documentation

1. General
The detailed procedures are in Appendix C.

Sample third party inspection forms and Chain of Custody forms are in
Appendix D. '

2. Logbooks

Several 1logbooks were kept for field notes while the sampling was in
progress. Waste Systems Engineering kept a logbook for sample data per the
sampling procedure recording the sample number, date and time of sampling,
sample size, name of sample collectors, and a brief description of the
sample.

A second Togbook was compiled by the geologist. This contained information
for the daily drilling log as well as field notes and observations on the
shallow sediment samples. This notebook included drilling progress and
characteristics, descriptions of samples and surrounding geology and process
trench conditions.

14




3. Quality Assurance(QA)/Quality Control Records(QC)
The independent third party completed a checklist for the deep and shallow
sediments sampling entitled "third party inspection checklist". The

checklist denoted compliance with the sampling procedure for each set of
samples. Samples are in Appendix D.

Analytical QA and QC records are maintained by US Testing and are described
in references 3 and 4. .

4. Chain of Custody

Chain of Custody documentation was prepared and accompanied all samples.
Samples are in Appendix D.

D. Geological Report

The geologist issued a report entitled "Exploration of the 300 Area Process
Water Trenches" in September 1986. It described the surrounding sediment
formations and geology as well as the drilling and sampling programs and
corresponding geologic analysis of the samples obtained, in conjunction with
the behavior of the process trench water levels. (See Appendix F for the
report.)

In summary, the geologists report states the following information. The
trenches overlie an old Columbia River channel that is filled with the Pasco
Gravels. The Ringold Formation sediments were not encountered because they
lie at a depth of about 50 feet which is greater than the depth of the
sampling wells. The Pasco Gravels continue down to this Ringold Formation
level through the water table which is at around 30 feet. The nature of the
Pasco Gravels is that they are the deposits of several catastrophic floods,
rather than normal stream, shallow-lake and floodplain deposits as are the
Ringold Formations. The Pasco Gravels consist of two identified graded
sequences. The gravels range from basal cobble and boulder gravels, upward
through finer gravels. Capping those gravels are clean and well-sorted
deltaic, forest bedded gravels., Silts and fine sands are generally absent.

The general description of the sediment samples below is also derived from
the geologists report. "

1. Well Samples
Test Holes 1-5 physical findings can be summarized as follows:

0-15 ft: gravel 40%-60%, sand 40%-50% and silt 1-10%, poorly sorted
gravel most]y <6"d1ameter but up to 18"d1ameter ca11che <1%

15-22 ft: gravel 30%-55%, sand 40%-60% and silt 1-5%, gravel is
cobbles, no ca]iche

22-27 ft: grave] is pebbles <5mm diameter, little sand, -trace silt
27-32 ft: gravel 65%, sand 35%, gravel is pebble to cobble, trace
silt

32-40 ft: sand 65% - >90%, and gravel, silt 5%
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Test Hole 6 was slightly different in physical nature from test holes
1-5 and can be summarized as follows:

0-14 ft: gravel 90% (pebble to cobble gravel), sand 10%, some caliche
and silt

14-20 ft: gravel, sand and traces of silt
20-30 ft: gravel (granule to pebble size)
30-33 ft: sand 45%, gravel, pebbles and silt
33-37 ft: gravel (granule to pebble sized), sand, petrified wood
37-45 ft: gravel (pebble sized), sand, no silt
2. Shallow Sediment Samples

On the average the loose sediment sample could be described as sand
or sandy/gravely for the south end of the trenches and humus towards
the north end of the trenches.

Mostly the second Tayer sample, 4" below the loose sediments, could
be described as eolian sand, clean granule to pebble and cobble
gravel and some organic matter at the north end of the trench. One
sample site contained a chunk of silt.

The deep sample, which was taken 18" below the bottom of the loose
sediments laver, was sandy pebble to cobble gravel with no humus in
most cases. One sample site had a clay chunk. Also, some boulder
gravel was encountered in several sites.

In each case only the finer grained sediments were included in the sample.
A1l samples were sieved through a USA #6 or #10 screen. Any contaminants
present should be associated with the finer sediments and not the pebbles or
cobbles.

VIII. DESCRIPTION OF ANALYTICAL RESULTS

A1l the results of the chemical analyses which were above detection level
are listed in tabular form in Appendix E. These listings contain the deep
well sample results, the shallow sediment sample results and the process
trench and process water results. The numbering system used for the samples
is explained in Appendix C. The only constituents which are significantly
above background levels in the sediment are certain metals.

The analytical results for the constituents significant for the shallow and
deep sediment samples are presented in Table VIII.1 and Figures VIII.1 and
VIII.2. The table presents the peak values of these constituents anywhere
in the shallow sediment samples and the peak values in the well samples.
The uranium results were not measured directly but are inferred from the
alpha counts. The alpha count is only a rough indicator to detect uranium
contamination and there is a large uncertainty in the uranium
concentrations; up to a factor of 2 or 3.
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Table VIII.1

Concentration of Constituents
in Sediments

(ppm)
Shallow Samples Well Samples
Loose Shallow (4") Deep (18")

Constituents Avg Peak Avg Peak Avg Peak Avg Peak
Arsenic (As) 1.5 10 0.9 6 1 14 0.6 7
Cadmium (Cd) 2.4 20 1.8 5.4 1.3 2.9 0.49 0.9
Chromium (Cr) 274 551 59 319 30 131 6 10
Copper (Cu) 3550 7320 1109 8470 522 2230 18 42
Lead (Pb) 205 486 33 230 21 86 3 7
Mercury (Hg) 15 58 6 69 2 21 0 0.1
Nickel (Ni) 529 1550 306 4700 95 1030 5 11
Silver (Ag) 137 405 35 245 12 110 <1 <1
Uranium (U) 7400 20400 1200 6900 3400 27700 7.3 15.5
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Figure VIII.1

Shallow Soil Sample Contaminant Concentrations in the 300 Area Process Trenches
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Figure VIII.1 (cont.)
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Figure VIII.1 (cont.)
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Figure VIII.1 (cont.)
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Figure VIII.1 (cont.)
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Figure VIII.1 (c_ont.)
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Figure VIII.1 (cont.)
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Figure VIII.1 (cont.)
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Figure VIII.1 (cont.)
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Figure VIII.2
Deep Soil Sample Contaminant Concentrations Under the 300 Area Process Trenches
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Figure VIII.2 (cont.)

300 AREA PROCESS TRENCH

B

»
25 3
“

x 8

300 AREA PROCESS TRENCH

48'L

&=

0.9 =~

0.7 ~

0.6 —

M-

04 ~

0.3

u-

0.1 -

R

3R




LEAD CONC. %

MERCURY CONC. %

Figure VIII.2 (cont.)
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Figure VIII.2 (cont.)

300 AREA PROCESS TRENCH

DEEP SOIL. SAMPLES
L
M—
0.3 -~
02 -~
0.1
0¥ » ¥ —F- ¥ # —— ¥
8 10 18 20 25 30 38 40
WELL DEPTH
o # + o A 4 X #8 v
300 AREA PROCESS TRENCH
DEEP SOIL SAMPLES
0.08
m-
0.03 =
m-
0.01 ~
0-‘: L L . ¥ L ¥ L
5 10 18 20 25 30 38 40
WELL DEPTH
o #M + ° B A $4 x #8 v




LO~ALPHA (PCi/G)

Figure VIII.2 (cont.)

300 AREA PROCESS TRENCH

™o

xo
4 o X+ D>

<4
B449+ 0

31




The figures present plots of constituent concentrations as a function of
sample depth and distance down the trenches away from the trench inlet for
the shallow sediment samples. For the deep well sediment samples, the
figures present plots of concentrations for each constituent and each well
as a function of depth. The deep well constituents plotted are the same
constituents plotted for the shallow sediments. The concentrations for the
deep sediments are in many cases too low to differentiate from zero on the
plots.

Four water sample analyses are presented in Appendix E. These analyses were
taken during the trench sampling to evaluate the potential for cross
contaminating the samples by process trench water or river water. The river
water was used to clean the sampling tools between samples and was also used
during the drilling process. River water was chosen because it had not been
chlorinated and was not significantly contaminated with the constituents for
which the samples were being analyzed. Two samples of river water used for
tool cleaning and drilling were taken and analyzed. These are reported as
samples R-1 and R-2. Two samples of the water in the process trenches were
taken during the well sampling program for deep sediments. This was done
because the well samples were saturated with water from the trenches at
least by the ten foot sample. The process trench water samples permit the
evaluation of the source of any contamination found in the samples from the
wells. The process water samples are labeled P-1 and P-2.

IX. EVALUATION OF SAMPLING RESULTS

A. Discussion of Environmental and Regqulatory Impact

The results described in Section VIII, "Description of Analytical Results,"
demonstrate that contamination above background levels exists in the process
trenches but fails to detect contamination in the deeper well samples. The
constituents found in the shallow sediments consist of the metals and
compounds as described in the spill table of Appendix VIII of the RCRA
regulations(5). The concentrations are too low to determine what the
compounds actually are, but consideration of the environmental chemistry and
the sources of some of the metals suggests the identity of the compounds.
The compounds probably consist mostly of oxides and various salts such as
phosphates, sulfates, chlorides, nitrates and fluorides. Based on the
concentrations and the probable compounds, the trench sediments are not a
hazardous waste as defined by the toxic mixture procedure of WAC 173-303(6).
Six samples were chosen from the shallow sediment samples for an EP Toxic
Leach analysis. The samples were chosen to represent the range of
constituent concentrations from the most concentrated to the least. The
results of the analyses are presented in Table IX.1l. All of the results
are below the levels which define a dangerous waste in WAC 173-303-090(8).

Recent EPA proposed amendments released on March 19, 1987(7) indicate that
just because the contaminated material does not constitute a dangerous waste
does not relieve the facility owner from cleanup requirements. No specific
guidelines are given as to what constitutes constituent concentrations which
require remedial action except that the goal is to remove or decontaminate
all materials on site that could potentially contribute to future
contamination problems.
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Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium

Silver

EP Toxic Leach Test Results

Table IX.1

Analytical Results - EP Toxicity (ppm)

W5LA
<0.20
12
<0.01
0.02
0.46
0.10
<0.25
<0.02

W10SA W10DA
<0.20 <0.20

6.6 7.20
<0.01 < .10
<0.01 0.01
<0.20 0.23
<0.05 <0.05
<0.25 <0.25
<0.02 <0.02
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E1DA
<0.20
10.30

0.03
<0.01
<0.20
<0.05
<0.25
<0.02

E6SA
<0.20
11.6
< .10
0.06
<0.20
<0.05
<0.25
<0.02

E2LA
<0.20
6.90
< .10
0.02
0.24
<0.05
<0.25
<0.02




While these gquidelines and goals are clear in a subjective sense, the
problem is to determine what is required technically to comply with the
requirements at a particular site and for particular constituents. To
develop the technical goals, the following steps outline an appropriate
approach:

1. Determine background levels of the contaminants found and compare with
concentrations in the trench sediments.

2. Evaluate pathways to determine potential threats to human health.
a. Leaching to groundwater and Columbia River
b. Wind blown particulate
c. Waterfowl
3. Determine remedial action steps
a. No action
b. Remove present contamination
c. Stabilize contamination in place

B. Background Constituent Levels

The purpose of determining the background levels of constituents is to
establish a cleanup goal for remedial actions. Background levels are
established by taking and analyzing samples from areas near the 300 Area
Process Trenches which have not been impacted by human activities. These
background concentrations are shown in Table IX.2. The background samples
came from the following locations:

Average of the Earths crust(10)

Geological samples from 10 and 15 foot depths from a well drilled in the
1950's before the Process Trenches were constructed and located
approximately 20 feet west of the west trench; this is well 399-1-4
which is also part of the RCRA groundwater monitoring project.

Samples at depths of 10 and 15 feet from a new filter backwash pond
about one half mile south of the trenches

Samples at 8 and 16 foot depths from the proposed location of a new
sewage treatment plant northeast of the trenches

From this information, an average background concentration with
uncertainties were calculated from the filter backwash pond and sewage
treatment plant samples and a proposed goal concentration with uncertainties
for the remedial activities is suggested in Table IX.3. The value of 104
ppm for Cr 1in the filter backwash pond 15 foot sample was not used to
calculate the average in order not to bias the average background high. It
is proposed that the goal of a cleanup be to achieve concentrations of
constituents which do not exceed the average concentration plus uncertainty.
The uncertainty is calculated as a concentration 30% greater than the peak
background concentration. The exact percent varies because of round off
errors, This goal should permit the detection of the background constituent
level when all significant non-background contamination has been removed.
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Table IX.2

Concentration of Constituents
in Background Samples

35

(ppm)
Earth Well-399-1-4 Filter Pond New Sewage Plant
Constituents Crust 10 feet 15 feet 10 feet 15 feet 8 feet 8 feet 10 feet
Arsenic (As) 5 <91.7 <91.0 3.2 10 <0.8 <0.7 <0.7
Cadmium (Cd) 0.15 «<1.3 <1.3 <0.2 0.5 1 <0.2 1
Chromium (Cr) 200 <2.6 <2.6 10 104 7 6 6
Copper (Cu) 70 <2.6 <2.6 12 22 15 8 16
Lead (Pb) 16 <91.7 <91.0 12 18 12 8 13
© Mercury (Hg) 0.5 <26.2 <26.0 <0.2 <0.2 <1 <1 <1
“Nickel (N1) 80 <7.9 <7.8 6 9 7 5 6
Silver (Ag) 0.1 <1.2 <1.2 <1 <1 <1 <1 <1
Uranium (U) 4 <65 <65 7.9 6.4 0.9 0.6 1.1




Table IX.3

Average Background Concentrations and Proposed Goal
Remedial Action Concentrations

(ppm)

Average Background Proposed Goal
Constituents Concentration Range Concentration Uncertainty
Arsenic (As) 3 <0.7-10 3 +13
Cadmium (Cd) 1 <0.2-1 1 +1.3
Chromium (Cr) 7.25 6-10 7 +13
Copper (Cu) 14.6 8-22 15 +29
Lead (Pb) 12.6 8-18 13 +23
Mercury (Hg) <1 <0.2-<1.0 1 +1.3
Nickel (Ni) 6.6 5-9 7 +12
Silver (Ag) <1 <1 1 +1.3
Uranium (U) 3.4 .6-8 4 +10
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It is obvious by comparing the values in Table IX.3 with the values in
Table VIII.1 that several of the constituents found in the trench sediments
are already within the background range plus uncertainty presented in

Table IX.3. Arsenic in the sediments is lower than the background
concentrations. The average concentration of cadmium, lead and mercury are
generally within the range of concentrations of the proposed goal. However,
there are a few peaks in concentration in the shallow sediments which are
significantly above background. The average and peak concentrations of
chromium, copper, nickel and silver are significantly above background. The
chromium is anticipated to be in the +3 ionic state rather than the more
hazardous +6 (chromate) state. This is because most chromate (unlike Cr+3)
compounds are soluble in water and would have been dissolved in the water
flowing through the trenches. Also, the chemical environment in the
trenches would probably tend to convert the Chromium +6 into Chromium +3.
The average and peak uranium concentrations in the trench are much higher
than background range. The conversion from the alpha counts, which was used
to estimate uranium concentrations, is only accurate to within approximately
a factor of two. It is also known from radiation measurements in the
trenches that some surface uranium concentrations near the inlet to the
trenches are much above background. The deep sediment or well sample
concentrations are within the background range for all the constituents,

C. Pathways Discussion

The following potential pathways exist in the 300 Area Process Trench System
which may impact human health:

1. Leaching to ground water and thence to the Columbia River, the Columbia
river is used for drinking and irrigation water;

2. Windblown particulate when one of the trenches is allowed to dry out
while the other trench is being used; and

3. Migratory waterfowl which may be hunted and consumed off the Hanford
site.

There are no other known pathways. Crops are not grown around the trenches
and public access is not permitted. The pathways which might impact public
health must transport the hazardous constituents offsite. The primary
pathway is the one to groundwater. Pacific Northwest Laboratory operates
the RCRA groundwater monitoring program for the 300 Area Process Trenches.
Groundwater monitoring results are reported to WDOE in guarterly reports(8).
These results do not indicate groundwater concentrations above drinking
water standards for the constituents found in significant concentrations in
the process trench sediments. The gross radioactivity concentrations (alpha
and beta) are sometimes above drinking water standards. However, if the
activity due to uranium is subtracted as stated in the regulations, then the
activity level is below the drinking water standards. There are-also other
potential sources for uranium contamination in the 300 Area from CERCLA
sites. The primary source of the uranium is not clear at this time.

The constituents found in the drinking water of primary interest are
chlorinated hydrocarbons. These include perchloroethylene,
trichloroethylene and dichloroethylene ( a breakdown product of the first
two). These are sometimes detected above drinking water standards. The
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detections are intermittent and a defined plume of contamination has not yet
been determined. These constituents are not detected in the process trench
sediments. The source in the groundwater is probably from past operations,
documented spills and trace amounts from solvent carryover in rinse water
which is carried through the sediments-in the process water. A project is
presently funded and scheduled (Project 685) which will reduce or eliminate
the only known sources of solvent carryover.

There is a finite potential that the constituents found in the sediments can
be moved into the ground water. The sediments have been leached by large
quantities of water (approximately 2.6 million gallons per day) since 1975.
This. water is generally neutral or basic up to a pH of 9. The fact that
these constituents are still in place argues for the stability of the
sediments in the present chemical environment. It can be postulated that
should the trench influent become acidic, the metal constituents found in
the sediments would become mobile. An acid spill large enough to move a
significant amount of the constituents is not considered likely in the 300
Area because generally only small amounts of acid are used in the different
laboratories. The N-Reactor fuel fabrication operation is the most likely
source of a large spill. Several thousand gallons of concentrated acid or
base are stored. There is some evidence from past spills that some
constituents are mobilized(9). This is primarily based on increases in
alpha counts in groundwater monitoring samples. A project is presently
funded and scheduled (project 685) which will protect the process sewer from
spills from the fuel fabrication operation.

There is a potential that the wind could blow particulate from the 300 Area
Process Trench area. This could happen because the two trenches are
operated alternately. One trench is allowed to dry out while the other is
in use. Radiation surveys of the area have however demonstrated very little
spread of uranium from the trench bottom. What contamination was found
could more likely be explained by personnel tracking contamination out of
the trenches during sampling and other operations. Other circumstances
mitigating the potential for wind spread of constituents are the fact that
the trench bottoms are about 15 feet below grade; thus being somewhat
protected from the wind and large areas of the bottom of the unused trench
generally remain wet because of crossover and seepage from the trench in
use.

Waterfowl have been observed in the trench and presumably could feed and
nest in the area. The constituents in the Process Water samples P-1 and P-2
discussed above would not be expected to impact the waterfowl, hunters or
consumers of waterfowl. Bottom feeding could possibly be more of a problem.
Very little information is presently available regarding this potential.
The PNL environmental monitoring program may have sampled waterfowl from
this area and contamination levels in waterfowl from this area may be
available from the program. The information has not been obtained for this
report. :

D. Remedial Action Planning

The remedial action planning addresses a number of options which would
address the potential risk to human health or the environment as a
consequence of contaminants in the process trenches, The actions considered
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are as follows:
1. No Action

A reasonable case can be made for no action relative to all of the
contaminants except the uranium. Even under worst case conditions, if all
the contamination leached into the groundwater, no detectable effect on
human health or the environment would be expected because the concentrations
in the river would be so low. However, this may not satisfy the
requirements of regulations to prevent accumulations of these contaminants
in soils, their discharge to groundwaters and the potential for any
environmental harm. Also, although the uranium concentrations do not
present a significant health hazard, the concentrations are high enough that
it would be prudent to remove or stabilize the sediments so that the
potential for spread of contamination is eliminated. For these reasons the
no action option is not considered to be viable.

Because of the dilution effect from the river, any constituents which
presently enter the groundwater from the Process trenches are undetectable
in the drinking water intakes downstream. The total amount of the metallic
and uranium sediment constituents is estimated in Table IX.4. This is based
on the concentrations found in the sediment samples.

2. Cleanout and Continued Use

This option consists of digging out the sediments containing constituents in
concentrations greater than the goals set in Table IX.3. This would remove
the potential for leaching of these constituents into the ground water in
any greater concentration than from the natural soils. Since the potential
for leaching of hazardous constituents into the groundwater would be
removed, the trenches could continue to be used for disposal of non
hazardous waste water. The sediments would be removed to an engineered
disposal area protected from water and much further from groundwater and the
river. The precise location has not been determined but it would probably
be in the 200 Area disposal site for low level radioactive soils or gravel,
Note that the sediments do not qualify as a dangerous waste but the uranium
concentration may be high enough to qualify some of the sediments as low
level radioactive waste.

The problem with this option is to be certain that the significant
contamination above background has actually been removed. The sampling
program was designed to provide the information necessary for this
determination. The deep well samples demonstrate that the contamination has
not progressed significantly beyond the shallow sediments in the trench.
The shallow samples demonstrate that for most of the trench, the
contamination can be removed by digging up the upper few inches to 24 inches
of sediment. . In the areas near the inlet, the samples indicated that the
contamination may go deeper and more sediment will require excavation. The
samples do generally indicate lesser concentrations with depth. These
statements can be verified by studying the plots presented in Section VIII.
Radiological measurements also indicate shallow uranium contamination up the
sides of the trench near the inlet., This contamination seems to be
associated with crust like deposits left at the water edge. This
contamination would have to be scraped off.
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Table IX.4

Estimated Total Amount of Constituents in the Sediment

(kg)
Estimated
Shallow Amount from

Constituent Sediments Background
Arsenic (As) (1) 2 8
Cadmium (Cd) 3 3
Chromium (Cr) 341 19
Copper (Cu) 2261 30
Lead (Pb) (2) 108 33
Mercury (Hg) (2) 12.8 3
Nickel (N7i) 578 17
Silver (Ag) 74 3
Uranium (U) 720 9

(1) The arsenic is always within background range.
(2) The Tead and mercury are within the range of background

values except in some of the loose and shallow
sediments.
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The plan would be to excavate the sediments to a depth based on the sampling
results. This depth would bé deepest at the inlet and shallowest at the far
end, In the field, the depth would be determined by portable radiation
instruments used to indicate the presence of uranium. When the detectable
radiation was near background levels, the excavation would stop and soil
samples would be taken and analyzed for the metal contaminants of interest
plus TOC and TOX. Any unusual results would be cause for further sampling
and analyses. Based on these results, the excavation would continue or if
the results were within the background range, the excavation would be
considered complete. Clean gravel may be hauled in to fill holes.

The schedule for this project should be coordinated with the schedule for
Project 685. This should be scheduled for implementation after project 685
is complete so that influent with the least potential for spills, uranium
content or solvent carryover would enter the refurbished trench system.

3. Stabilize in Place

Another option is to stabilize the contamination in place. This process is
described in detail in the Closure Plan submitted to WDOE and the USEPA in
lieu of a Part B application in November 1985. This part of the submittal
is enclosed in Appendix A. This primarily consists of filling and a series
of covers such that the contamination is stabilized and cannot be leached
into the groundwater. Continual groundwater monitoring would be required to
verify the integrity of the stabilization process.

Another method for disposing of the nonhazardous waste water from the
Process Sewer would be required. There are two viable options. These are
to build another set of leaching trenches or to discharge directly to the
river under an NPDES permit. New leaching trenches or ponds would probably
be constructed north of the present trench location but a location has not
been selected.

The other disposal option is to acquire an NPDES permit and discharge
directly to the river. The present influent into the trenches especially
after Project 685 is complete, does seem to meet the requirements for an
NPDES permit. There are advantages to this option. This option is simpler

in -that no new trenches or their operation is required and it would be
probably cheaper than new trenches because both options would probably
require the laying of 'significant lengths of pipeline. The outfall
structure may be a significant cost item. There are also disadvantages.
One of the original purposes of the trench system was to protect the river
from spills., With the present system, a spill is delayed and diluted
considerably by the time it reaches the river. This reduces short term
contamination levels in drinking water downstream of the 300 Area and in the
Columbia River, thus preventing acute harm to biological systems or human
health., The trench system also removes particles and less soluble materials
from the water. The 300 Area sanitary water intake is at the south end of
the 300 Area. Unless the discharge of the Process Sewer were directed south
of this intake (an expensive project), it is possible that operations
personnel could not react soon enough to prevent significant contamination
of the 300 Area drinking water if a major spill occurred. Also, using
process trenches provides some opportunity to clean up the spills before
contaminants reach the river by pumping the appropriate monitoring wells,
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Spills have 1in fact been very few, better controls have recently been
instituted and better sampling systems are planned, however, this is still
an important consideration.

4, Summary of Options

Considering both environmental protection and cost, the second option of
cleaning out the trenches and continuing usage is preferable., Assuming that
the contamination can confidently be removed from the trenches, this option
provides all the environmental protection of the third option, does not
require a new disposal facility and environmental monitoring systems are
already in place. It is assumed that the no action option is not viable., If
the contamination cannot economically be removed from the process trenches
than the third option will probably have to be pursued. This will require a
new disposal facility. New leaching trenches or ponds would be
environmentally preferable. Any remedial actions should be coordinated with
project 685.

X. OPERATION OF THE PROCESS SEWER SYSTEM

The operation of the process sewer system as a non hazardous waste system
requires an integrated approach. This includes administrative procedures
and training to prevent spills to the sewer system, physical systems to
prevent accidental disposal to the system and measurement systems to verify
that hazardous chemicals are not being disposed. The administrative
procedures and training were implemented in 1985. A new monitoring system
which provides better quality samples and is more reliable was installed in
August 1987. This new sampling system takes a weekly composite sample and
continuously monitor pH and conductivity at the inlet to the Process
Trenches.

In addition another sampling system is presently being designed. This will
consist of about 15 samplers which will collect weekly composite samples at
different Tocations within the process sewer system. These samples will be
analyzed when something unusual is detected in the trench inlet sample, to
locate the source of the material detected or to verify a problem with the
inlet sample or analysis. By being able to locate the discharge of material
to a few buildings as opposed to the approximately 50 served by the process
sewer, operations personnel will be able to locate the source of any
unpermitable discharges and correct the situation. This sampling system is
scheduled for installation by March 1988.

The influent to the trenches has been sampled weekly since 1975. The
analysis parameters consisted of pH and a few heavy metals. In 1985, the
Resource Conservation and Recovery Act regulations were applied to the
trenches, Additional efforts were implemented at that time to prevent
discharge of hazardous chemicals to the Process Sewer. In June, 1986, a
more extensive weekly sampling effort of the influent to the trenches was
implemented to verify compliance with operational procedures designed to
prevent discharge of hazardous substances into the sewer and to detect
spills.

A new and improved process trench influent sampler has been désigned to
provide for technically adequate and reliable control samples to verify
operational compliance with DOE orders, state and federal hazardous waste
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regulations and complement the 300 area Groundwater Monitoring Program.

The present sampler is located down in the trench area and is difficult to
use. The new sampler will be relocated to the ground level area up above
the present sampler which will make it safely accessible at all times. The
new sampling station will include dual composite water samplers and
continuously recorded pH and conductivity instruments. The station also has

‘an existing flowmeter which is recorded continuously. The equipment will be

located in an existing cabinet at ground level which also has freeze
protection and electrical connections.

Presently one polyethylene sampling bottle is utilized for the weekly
composite sample. The new system will collect approximately 8 samples per
hour to form the weekly composite sample. Two samples will be drawn at the
same time with the use of the dual pump heads and placed in separate sample
containers - one glass and one polypropylene. This will eliminate the
possibility of cross contamination of the samples from metals or organics
leaching out of the container itself,

The weekly composite sample is analyzed for pH and conductivity. The new
sampling system will continuously monitor and record the pH and conductivity
at the trench influent point. This will allow for tracking fluctuations in
these measurements.

This new sampling station will provide for better reliability and accuracy
with a minimum of downtime and maintenance.

Presently, spill control measures such as catch tanks, leak detection
devices, level controls, personnel awareness and weekly inspections of waste
containers comprise the preventive measures for the spill control program.
Primary reliance is on personnel training and awareness of the Washington
State Dangerous Waste Regulations and their applicability to the process
sewer and trenches to provide the disposal controls that are necessary to
maintain compliance with the intended use of the 300 area process trenches
for nonhazardous aqueous wastes.
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6.0 CLOSURE AND POST-CLOSURE REQUIREMENTS

The 300 Area Process Trenches comprise a facility that received regulated
waste in the past. However, effective February 1, 1985 new administrative
controls were instituted which prevent discharge of hazardous materials into
the trenches. The trenches currently receive non-hazardous, non-regulated
aqueous solutions (for composition of discharge, see Section 3.0). All future
discharges into the trenches will be non-hazardous. The purpose of this
section is to demonstrate that the U.Sf Department of Energy - Richland
Operations Office (DOE-RL) is cognizant of the current and past practices
relative to the 300 Area Process Trenches and that DOE-RL has a plan to
administer the unit so thét any future releases are within acceptable limits
and will not harm the environment. The general closure plan involves sevéral
steps, some of which have already been initiated as a demonstration of DOE-
RL's intent. The general steps are:

(1) Discontinue Discharges of Reoulated Materials to
Trenches (implemented 2/1/85)

(2) Sample Trench Area Soils
- Shallow Sampling (initiated 6/25/85)
- Deep Sampling (planned 2/28/86)

(3)  Analyze Samples for Hazardous Components {(initiated
7/26/85)

(4) Close Facility Under RCRA
- Decontaminate
- Alternate Closure Option

DOE-RL wishes to make clear that a commitment to close the facility under RCRA
does not necessarily preclude the use of the facility in its currert capacity
(i.e., as a receiver of non-regulated solutions). The -intent of DOE-RL is to
operate -the trenches while establishing that the trenches are not an environ-
mental hazard. Should investigations reveal that significant and non-localized
contamination is present at depth, then DOE-RL will .begin immediately to ini-
tiate physical closure of the facilities or to take other appropriate actions
that are consistent with RCRA. Should they become necéssary, those activities
will bevconducted in accordance with common best engineering practices, under
the direction of a registered engineer and with the approval of the cognizant

regulatory authority; i.e., either:
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Regional Administrator
Region X
U.S. Environmental Protection Agency
1200 Sixth Avenue
Seattle, Washington 98101
or
Director
Washington Department of Ecology
Mail Stop PV-aa '
Olympia, Washington 98504

Details of the 300 Area Process Trenches Closure/Post-Closure Plan are presen-
ted below. The locations of official copies of the Closure/Post-Closure Plan
are given in Appendix H. The person responsible for storagé'and updating

these copies is given in Appendix I. The certification of closure is found in

Appendix J.

6.1 CLOSURE PLANS

6.1a Closure Performance Standard

The 300 Area Process Trenches will be closed in a manner that minimizes
further maintenance and that minimizes post-closure escape of regulated waste
to the extent necessary to protect human health or the environment. If
necessary, a cover system will be designed for the trenches [see Section
6.1e(2)] which will prevent contaminant migration to groundwater. The
vegetative cover will consist of two perennial wheatgrasses which are drought-
tolerant and well suited to the local soils, Ehus minimizing maintenance at

the site [Section 6.%1e(4)].

6.1b Partial and Final Closure Activities

The DOE-RL does not anticipate any partial closure activities. Instead,
DOE-RL will proceed to final closure of both trenches upon approval of this
plan (expected in 1986). However, since two trenches are involved, it is pos-
sible that different closure alternatives may be indicated for each. It is
thereforeApossible that one trench may be closed while detailed characteriza-
tion of the other trench is proceeding. Thus, while all activities relate to

final closure, final closure of the facility may occur in stages.

O
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Characterization activities leading to final closure follow a logical pro-
gression of increasing detail. In the initial phase, shallow samples will be
taken of the soil in the trench. The maximum depth of the samples will be two
feet. Samples will be taken by soil augers or other suitable method and will
be split so that representative samples of sediment, sediment/gravel inter-
face, and rock/gravel interface are obtained from each hole. The regular
sampling grid will consist of a single line down the axis of each trench with
a sample spacing of 100 feet. These éamples will be supplemented by samples
taken at significant depressions and areas where field analytical instruments
(e.g., field gas chromatograph or organic vapor analyzer) detect local "hot
spots."” In addition, paired samples will be taken at each end and at the
middle of the trench to test for lateral heterogeneity. If significant levels
of contamination are discovered by the initial sample grid, a more close-

packed sampling array will be constructed to define its nature and extent.

To permit sampling, the trenches will continue their parallel operation. That
is, sampling in one trench will be conducted while the other trench is receiv-
ing water. Once the sampling program in the first trench is finished, holes
will be backfilled with native materials and that trench will receive process

water so the other trench can be sampled.

Because of past practices, the remote possibility exists that regulated waste
materials may have seeped into the grédpd in the past and may currently reside
at some depth below the bottom of the trench and above groundwater. A deep
sampling program.will be conducted to establish the condition of tﬁe soil at
depth. The DOE-RL will drill vertical holes between the two trenches. The
distance between the two trenches is such that sediments:in the zone of
influence of the trenches will be sampled via these verticdi hoies. Samples
will be taken at five-foot intervals and auger tailings will be mdnitpred
continuously with:én organic vapor analyzér. These deep holes will be drilled
at a spacing of“300 feet along a line that parallels the axis'of the trench.

In addition to sampling soils, samples of the sludges at the inlet weir box
will be taken. Those and all other samples will be collected according to
procedures in SW-846 (Second Edition, Revised 1984). All sampling tools will

be steam cleaned or washed with detergent and rinsed between samples. All
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samples will be labelled to indicate the trench, location, and depth from
which they were taken. Samples will be logged in and preserved as they are

taken and will be shipped for analysis at the end of each day.

Adnalyses will be performed in a manner that will ensure all analytical proce-
dures and controls comply with EPA specifications. For quality assurance,
unidentified blanks and five percent duplicate samples will accbmpany regular
samples. In addition, five percent of all analyses will be confirmed by an
independent laboratory. Proposed analytical parameters for the 300 Area

. Process Trenches are.shown in Table 6-1. It is proposed that 20 percent of

the samples be analyzed for the parameters in Table 6-1. The rest of the
samples will be analyzed for metals and TOC. Any TOC results significantly

above the average will require analysis for all parameters in Table 6-1.

All data generated by the sampling and analysis program will be evaluated to
identify the most effective closure alternative. For example, if significant
contamination is found and it is shallow or  localized, then the contaminated
sediments will be excavated, segregated into compatible groups as necessary,
drummed, labeled, manifested, and transported for disposal at an authorized
facility. If contaminated liquids are encountered in the trenches, the li-
quids will be removed using a vacuum trgck.‘ They will then be transferred to
an authorized disposal site for solidificationvand disposal. 1If significant
contamination is found at depth and is non-localized, then DOE-RL will take
steps immediately to initiate closure of the trench (e.g., discontinue aqueous

discharge into the trench, design and construct a cap containment structure).

6.1c Maximum Waste Inventory

The maximum waste inventory is currently unknown. It will be provided once

the characterization activity for the trenches is complete.

6.1d Inventory Removal, Disposal or Decontamination of Equipment

If contamination is found, a variety of equipment will be used in the final

closure of the 300 Area Process Trenches. These include:

Tracked bulldozer
Roadgrader

Dump trucks

Shovels, augers and rigs
Water trucks (if needed)
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All tools used in the sampling and final closure program will be assumed to be
~contaminated with regulated waste. They will be steam-cleaned prior to remov-
al from the area. Cleaning will take place-in a plastic-lined area where
cleaning residues may be collected and analyzed for TOC and TOX. If cleaning
residues contain hazardous constituents, the materials will be disposed of in
a RCRA-regulated disposal facility at the Hanford Site.

6.1d(1) Closure of Containers
This section is not applicable to the 300 Area Process Trenches.

6.1d(2) Closure of Tanks
This section is not applicable to the 300 Area Process Trenches.

6.1d(3) Closure of Waste Piles

This section is not applicable to the 300 Area Process Trenches.

6.1d(4) Closure of Surface Impoundments
This section is not applicable to the 300 Area Process Trenches.

6.14(5) Closure of Incinerators

This section is not applicable to the 300 Area Process Trenches.

6.1d(6) Closure of Land Treatment Facilities
This section is not applicable to the 300 Area Process Trenches.

6.1e Closure of Disposal Units

If contamination is extensive, the 300 Area Process Trenches'will be closed as
disposal units (i.e., contaminated materials will remain in place). The final

cover and its expected performance is described in Section 6.1e(2).

6.1e(1) .Disposal Impoundments
No preparation of wastes for final cover is éxpected to be required if the 300

Area Process Trenches are to be closed as disposal units.
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6.1e(2) Cover Design

It is believed that any contamination found in the 300 Area Process Trenches,
will be removable by excavation. As a result, no cover will be required.
However, if deep, significant, and/or extensive contamination renders total
excavation impractical, then a cover for the facility will be constructed as

described below.

Final Cover General Design Description

A multilayer cover will be used for closure of the trenches. The cover will
consist of 4 foot (1.2 meter) deep revegetated soil underlain by a woven
synthetic geotextile fabric and 6 inches (15 centimeters) of- gravel. The 4
foot (1.2 meter) depth of soil will provide storage for annual precipitation
and support the establishment and growth of a perennial grass cover that ;ill
stabilize the surface and enhance soil-water removal. The geotextile will
minimize the sifting of fines into the gravel interstices. The gravel layer
will serve as a capillary barrier between the cover soil and waste zone,
increasing the amount of water storage potential in the upper soil layer and

maintaining greater levels of plant available moisture.

Concept and Function of the Multilayer Cover

Soil water moves in response to pressure-head differences. The pressure heads
are positive in saturated soils because of hydrostatic forces and negative in
unsaturated soils because of capillary forces. In unsaturated soil, water
movement is influenced both by capillary forces and by gravity. For rélative—
ly salt-free soils, the combination of capillary and gravitational heads
determines the total hydraulic head, usually expressed in terms of length
(centimeters or meters) of an equivalent water column. Infiltration into
either uniform or layered soils can be predicted by properly characterizing
the gradient of hydraulic head and hydraulic conductivity. Another simple,
yet basic, soil water concept is the soil water outflow law (Richards, L. 4.,
1950, "Law of Soil Moisture", Trans. Amer. Geophys. Union, 31 (5)]. This law
states that water will not move from soil into an open cavity until the water
pressure is atmospheric or greater. For layered soils, this means that water
will not move from fine soil into very coarse soils until the soil at the
boundary between the soil layers is virtually saturated [i.e., until the water

pressure (capillary pressure) in the fine soil at the boundary is near or




10/25/85 Rev. 0O

equal to zero]. This basic law is fundamental to undebstanding the concept of

a multilayer cover.

The final cover intended for use at the trenches is based on the concept just
described. The gravel layer underlying the cover soil serves as a capillary
barrier. As moisture infiltrates the cover soil, a wetting front moves down-
ward through the soil of relatively fine porosity to the point of contact with
the large-pored (gravel) layer. The volume of pores capable of holding water
at the tensions which exist at the wetting front and water-filled cross
section is reduced. Before the wetting front can advance, the soil-water
pressure at that point must increase until it is large enough to allow the
pores to fill with water. The overlying soil will retain considerably more
water at this point than would the same soil depth had a coarse (gravel)/layer

not been present.

Fine Soil for Final Cover

In order for a multilayer cover to be effective in eliminating drainage, it
must be capable of storing at least the anticipated annual precipitation and,
preferably, the maximum expected amount. The greatest annual amount of
precipitation recorded at Hanford to date is approximately 11 inches (28
centimeters). There is a greater than 95 percent probability that the 11 inch
total will not be exceeded (see Figure 6-1). This amount of precipitation has

been established as a design criterion.

To meet the criteria of higher waﬁer-holding capacity and less permeability,
the final cover soil will have to be obtaineqd from selected sites outside of
the immediate areas surrounding the trenches. The most promiéing soil identi-
fied thus far belongs to the Esquatzel series. Esquatzel series soils are
typically deep and mediﬁm-texthred, and exhibit moderate perméability"and high
water-holding capacity. Relatively uniform deposits of thisﬂSoil type have
been indicated approximately 10 miles (16 kilometers) northwest of the
nonradiocactive dangeéous‘waste landfill; however, further investigations and
soil analyses are planned to locate a source of suitable materials nearer the

trenches.
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In lieu of detailed soil data, the Benton County Soil Survey was used to
obtain estimated properties of the Esquatzel series soils. These estimated

properties are as follows:
o Textural class: fine sandy loam
o Unified class: ML
o Permeability: 2.0 - 6.0 centimeters per hour
o Water-holding capacity 0.16 - 0.20 centimeters per

centimeter soil

Based on the estimated minimum water-holding capacity of 0.16 inches water per
inch soil, a non-layered 4 feet (1.2 meters) deep soil profiie will retain 7.8

/

inches (20 centimeters) of water.

Gravel for Final Cover

Materials ranging in size from coarse, washed sand to cobble-sized rock could
be used to achieve the textu;g; change necessary for the capillary barrier;
however, 1/4 to 1/2 inch (6 to 12 millimeters) gravel is easily handled and
provides a stable base over which the remainder of the barrier can be con-
structed. The gravel is aléo available on site at the excess concrete batch
plant. The thickness of the gravel or capillary barrier will be at least 6
inches (15 centimeters). Barrier experience gained thus far has shown that
this is the minimum thickness obtainable by use of heavy equipment during

construction.

Geotextile for Final Cover

The distinctness of the textural change betwéen the soil and the gravel layer
will be maintained by use of a woven synthetic geotextile fabric. The geotex-
tile is commonly used for load distribution and subgrade stabilization during
roadway construction and offers excellent resistance to installation abuse.
The product chosen is manufactured by Mirafi Construction Fabriecs (Product No.
600X) which offers the tested properties shown in Table 6-2. A

This product has been used in barrier construction at Hanford to prevent soil

fines from sifting into the underlying gravel layer. This experience should

prove useful during construction of the final cover at the trenches.

2-3




10/25/85 Rev. 0

Vegetative Cover

Having established the ability of the final cover to safely store maximum
annual precipitation, a mechanism for removal of the stored soil water must be
provided. While estimates of annual evaporation closely approximate the annu-
al precipitation, these estimates relate more accurately to total potential
evaporation. Evaporation does account for the majority of the soil water

removed; however, its effectiveness diminishes with soil depth.

- To prevent the eventual accumulation of moisture and the possibility of drain-
age through the capillary barrier, a vegetative cover will be established to
enhance soil water removal. )

The two perennial wheatgrasses selected for revegetation of the final cover

are Siberian wheatgrass (Agropyron sibericum) and thickspike wheatgrass

(Agropyron dasytachyum), both of which have been used routinely with good

success at Hanford. These species are drought tolerant and well suited to the

medium- to coarse-textured local soils.

Once established, the vegetative cover will assure effective removal of avail-
able moisture (i.e., water held at less than -15 bars) throughout the 4 foot
(1.2 meter) deep soil layer. The soil layer depth is sufficient to support
and contain the rooting depth of the intended plant cover, and similar plant
covers are known to be effective in exploiting soil-water to depths of at
least four feet. Plant root penetration into the gravel layer is not expected
to occur because of the gravel pore size and.resultant lack of available

moisture.

6.1e(3) Minimization of Liquid Migration

The primary objective of a cover system design is prevention of water infil-
tration into underlying waste zones where contact may leach contaminants into
the groundwater. Most cover designs typically- rely on impermeable barriers.
An impermeable barrier as envisioned by the EPA at the present time would
consist of clay and/or a synthetic liner. However, the use of clays in an
arid environment is unacceptable because an optimum moisture content necessary

to maintain the integrity and intended purpose of the clay liner cannot be
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assured. Eventual dessication will result in clay shrinkage and cracking with
a subsequent loss of integrity. Synthetic liners would not be affected by the
arid environment. However, their effectiveness depends heavily on the methods
and care with which they are installed. Synthetic liners would be a barrier
to both downward and upward moisture movement; but, over time, condensate
would collect on the bottom side of the liner, which would act as a diverting
mechanism for moisture to reenter the waste confinement zone. Therefore, nei-
ther clay nor synthetic material will fulfill the intent of the regulations,
which are to prevent the entry of liquids into the closed waste containment

area.

Recent research related to the long-term disposal of radioactive waste has
shown that multilayer cover systems are effective in minimizing and prevénting
liquid migration into a buried waste zone in arid environments. Multilayer
systems can use the natural material of rock and soil to pro?ide a durable and

long lasting cover system.

The basis for the multilayer approach is the so0il water outflow law which
states that water will not move from a fine-pore soil into much larger pores
until the water is atmospheric or greater. For layered soils, this means that
water will not move from fine soil intovvery coarse soils until the soil at
the boundary between the soil layers approaches saturation. Field observa-
tions of layered soils indicate that significant increases in soil water
storage can be attained when soils are underlain by coarse-textured materi-
als. This is particularly true when the soil is moderately fine-textured.
Table 6.3, (Miller, D. E., 1973, "Water Retention and Flow in Layered Soil
Profiles", Field Soil Water Regime, R. R. Bruce, pp. 107-177, Soil Science Aam.
Special #5, Madison, Wisconsin) shows the effect of layering on water storage

in an overlying soil.

The greater water retention is attributed to the textural differences between
the upper soil and the capillary barrier. The coarser the underlying materi-
al, the less flow is expected until nearly saturated conditions prevail. The
effectiveness of the multilayer cover to prevent or minimize liquid migration

will thus be assured by:
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o Highly nonlinear nature of unsaturated hydraulic
conductivity across the fine soil/coarse gravel
interface

o Water-holding capacity of the final cover soil

o Evapotranspiration of accumulated soil water

The soil of the multilayer cover system is a fine sandy loam. 4s a texturél
class, sandy loam is intermediate between loam and loamy sand. From Table
6-3, it can be inferred that moisture retention in a sandy loam soil underlain
by coarse material (i.e., a capillary barrier) can be increased by a factor of
at least 1.5. As stated previously in section 6.1e(2), a nonlayered 4 foot
(1.2 meter) deep sandy loam soil profile will hold 7.8 inches (20 centimeters)
of water, which is 2 inches (5 centimeters) more than the average annual
precipitation and 3 inches (8 centimeters) less than the maximum recorded
precipitation. Utilizing the above inferred increase in moisture retention
capacity attributable to the presence of a capillary barrier, the estimated
7.8 inch total water retention capacity is increased to 11.7 inches (30
centimeters). Referring to Figure 6-1, the probability that annual precipi-
tation will exceed this amount is estimated to be less than one percent.
Further, assuming that evapotranspiration equals precipitation, the proba-
bility that precipitation will be great enough to penetrate the multilayer

barrier can be estimated to be less than one percent.

6.1e(4) Maintenance Needs

Experience gained with Hanford Site surface stabilization (800 acres) since
1978 has shown that very little maintenance is required following the success-
ful establishment of the vegetative cover. Successful establishment generally
requires from two to three years. During this period, the straw mulch applied
for initial stabilization and thé natural émergence of cheatgrass (Bromus

tectorum) which is ubiquitous in southeastern Washington, combine to protect

the soil cover from erosion by wind. Also, trained persoﬁnel'periodically
evaluate seedling progress and recommend any necessary corrective actions.
Herbicides are often used in the spring to selectively control annual
broadleaf species which combete for available moisture and nutrients. Herbi-
cide applications are discontinued following successful perennial grass-

establishment.

N
i
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Fertilizer applications are sometimes needed after closure to stimulate plant
vigor during the second or third year. Some instances of apparently increased
small rodent activity have been discovered, primarily in the form of burrows
in the trench cover side slopes. This potential problem has been practically
eliminated by decreasing the side slope angles to three-to-one. The only .
other maintenance instituted as a result of periodic surveillance has been the
manual removal of deep-rooted shrubs which might penetrate the soil cover. No
additional backfilling has been required as a result of wind or water erosion
" to date. Maintenance of the final cover is not expected to be dissimilar from

that experienced to date on other Hanford stabilization projects.

6.1e(5) Drainage and Erosion

No artificial drainage will be incorporated into the final cover system. Soil
‘permeability and typieal rainfall intensities are such that water erosion has
not been a problem at Hanford. The greatest potential for erosion arises in
the late winter when rapid snow melts may occur over frozen ground. No signi-
ficant erosion has been recorded during routine surveillance of areas

stabilized to date.

Initial erosion/abrasion protection will be provided by the application of a
straw mulch. The entire cover and surrounding area disturbed during construc-
tion will be mulched at a rate of one ton of straw per acre. Mulching is an
integral part of the revegetation process at Hanford and it has proven very
successful in minimizing seedling damage and soil loss by winds. Once
established, the perennial grasses will provide the protection necessary to
minimize erosion over the long term. Little erosion has been recorded on

other areas (800 acres) stabilized to date.

6.1e(6) Settlement and Subsidence
Localized settlement should not prove detrimental to the integrity of the

multilayer cover. Significant subsidence events could disrupt the integrity
of the final cover and reduce its effectiveness in preventing liquid
migration. The geotextile will lend some support to the soil cover by
providing load distribution should subsidence occur. Subsidence will be moni-

tored through periodic surface measurements taken from permanent benchmarks

(@ A
]
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and concrete perimeter posts. Possible maintenance actions are contained in

‘the post-closure plan (6.2).

6.1e(7) Cover Permeability

Since no bottom liners (clay or synthetic) have been used at the trenches, the
final cover system permeability need only be less than that of the underlying
native soil. In lieu of detailed soils data, the Benton CountyASoil Survey
was used to obtain estimated properties for Quincy series soils which
correlate very closely to the Rupert series encountered at the trenches.

These estimated properties are as follows:
o Textural class: loamy sand
o Unified class: SM
o Permeability: 25 centimeters per hour

o0 Water-holding capacity: 0.10 centimeters per
centimeter soil

Referring to the estimated properties presented earlier for the Esquatzel
series soils, the final cover soil has an estimated permeability of 0.8 to 2.5
inches per hour (6.0 centimeters per hour) compared to greater than 9.8 inches
per hour (25.0 centimeters per hour) for the underlying native soil. There-
fore, the permeability of the final cover soil (excluding the retarding effect
- of the cover system) is much less than that of the native soils at the

trenches.

6.1f Continuance of Operations .

During closure one trench will be in operation (i.e., receiving non-regulated
aqueous solutions) while the other trench is characterized and remediated.

Groundwater monitoring will continue as described in Section E.

6.1g Schedule for Closure

Closure will be.initiated and all samples taken within 30 days of approval of
the closure plan. All on-site waste'will be removed by 90 days with final
closure complete in 180 days. If a cover system is necessary, a detailed

schedule for installation will be submitted to the regulating authority.

[S 2
]
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6.1h Extensions for Closure Time

If before or during the start of closure operations for the trenches it
appears that closure may take more than 180 days, a demonstration will be made
to the appropriate regulatory authority to explain the need to extend the 180

day closure time.

If the soil surrounding the trenches is contaminated and if extensive sampling
and analysis are required, the removal of all the soil may take longer than

180 days. If this situation occurs, a demonstration will be made to the

- appropriate regulatory authority to explain the need to extend the 180-day

closure time to protect human health and the environment. -

6.2 POST-CLOSURE PLAN

If the contamination is extensive and the trenches are closed in place, the

following post-closure plan Wwill be implemented.

6.2a Inspection Plan )

An engineer or scientist with experience in the construction and function of a
multilayered cover system will perform the following menitoring activities
semiannually for the first five years and annually for the remainder of the

post-closure period:
- Evaluation of settling/subsidence

Evaluation of vegetative cover

. Evaluation of bench marks

. Evaluation of security

Evaluation of rodent intrusion

. Evaluation of erosion

Mo Qo op

The frequency of inspection is expected to be adequate to detect any serious

problems with the cover system.

Maintenance action will be initiated within 90 days if the inspection reveals

that the integrity of the final containment structure can potentially be

breached.

A potential breach is defined below along with the possible maintenance.

action:
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a. Settling/subsidence greater than three feet will initiate
maintenance action. Maintenance action may include injecting
a grout into identified void spaces and reestablishing the
integrity of the multilayer cover system; or stabilizing the
settling/subsidence area and relaying the multilayer system
over the affected area. If, at the time of maintenance
action, new products and/or information is available to per-
form the needed repair in a comparable manner to the actions
listed above, those maintenance actions may be considered in
lieu of the above proposed actions.

b. Vegetative cover less than ten percent after two years of
closure (seeding) will initiate maintenance action. Main-
tenance action will include reseeding and possible fertilizer
application.

¢. Bench marks observed to be damaged or out of alignment will

’ result in maintenance action. Maintenance action will
include replacement of damaged bench marks and resurveylng of
bench marks found to be out of alignment.

d. Damage to the enclosing fences which allow access to the
trenches will result in maintenance action. Maintenance
action will include repair of the fence.

e. Rodent intrusion in densities that are judged to threaten the
integrity of the multiliner system will result in maintenance
action. Maintenance action might include the use of chemical
deterrent and/or trapping.

f. Erosion damage that results in the loss of 0.5 meters of the
fine soil top layer will result’ in maintenance action.

-~ Maintenance action will include replacement of the.fine soil
top layer at the affected area, reseeding, and performing
other selected tasks that were performed during closure to
insure a vigorous vegetative growth.

6.2b Monitoring Plan -

During the post-closure care period, groundwater monitoring will be conducted
as deseribed in Section 5.7. There are no liners or leachate collection and
removal systems at the 300 Area Process Trenches. All groundwater monitoring
wells for the.300 Area Process Trenches are within a secured area of the Han-

ford Site. All wells will be routinely inspected to ensure proper operation.

6.2c Maintenance Plan

During the post-closure care period, the maintenance organizations are
directed at maintaining the integrity of the waste containment system.

Experience gained since 1978 with containment systems has shown that the waste

5-15




10/25/85 Rev. 0

containment system will remain intact if the vegetative cover is successfully
established. Invading plants, primarily Russian thistle (Salsola Kali), with
root systems that can extend into the waste zones, are the greatest potential
problem. The active elimination of these invading species for two years after
seeding will give the vegetative cover enough time to become firmly

established.

Each Spring (generally between March 15, and April 15) for two to three years
following closure, selective herbicides 2,4-D amine and dicamba (or their
equivalent) will be applied to the closure area to minimize the establishment
of deep rooting broadleaf annual plants that compete with the grasses for
moisture and nutrients. Field application rates of 0.57 to 1.32 pounds per
acre with 2,4-D amine and 0.19 to 0.44 pounds per acre with dicamba have
proven effective in controlling undesirable broadleaf species. Selective
herbicide applications will be discontinued following successful establishment
of the perennial grass cover. Following establishment of the perennial grass

cover, manual removal of deep rooting shrubs may be required periodically.

Soil permeabilities and rainfall intensities at Hanford are such that water
erosion has proven to be practically nconexistent. However, the potential for
wind erosion is possible, particularly during the period of vegetative
establishment. Current mulching practices, which will be implemented during
closure, have been quite effective at minimizing wind erosion. To date, there
has been no need to import or provide additional backfill as a result 6f

erosion.

Maintenance of bench marks has not been a problem to date. Vegetative growth
is limited in the arid environment and bench marks are easily observable.
Enough ground cover exists so that drifting sand does not overrun the bench
marks. If a bench mark needs to be replaced, that action will be completed

within 90 days of the original observation.

6.2d Land Treatment

This section is not applicable to the 300 Area Process Trenches.
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6.3 NOTICE IN DEED
Notice to Local Land Authority
The DOE-RL will file, within 90 days after the start of post-closure care

period, the following documents or similar documents to the local land use
authority and the regulating authority. The land use authority is the Benton
County Planning Department located at Courthouse Building, Prosser,
Washington, 99350.

a. A survey plat indicating the location and dimensions of
trenches to the extent the information exists and with
respect to permanently surveyed bench marks will be sub-
mitted. This plat will be prepared by a certified
professional land surveyor. -

b. The following note is to accompany the survey plat:
This plat describes real property in which hazardous wastes
have been disposed and buried in accordance with requirements
of U0 CFR Part 264 and/or WAC 173-303. Although this hazar-
dous waste disposal facility is now closed, public health,
environmental safety, and regulations issued by the EPA in 40
CFR 264.119 and/or the WDOE in WAC 173-303-610(9) require
that post-closure use of the property never be allowed to
disturb the integrity of the final cover unless it can be
demonstrated that any proposed disturbance will not increase
any risk to the human health or the environment.

¢. A record of the type, location, and quantity of hazardous
wastes disposed of within each trench to the extent that the
information exists will be submitted. During the post-

—~ closure care period, any changes to this record will be
submitted to the regulating authority.

Notice in Deed to Property

The DOE-RL will, in accordance with state law, sign, notarize, and attach the
following notation to the deed of the 300 Area Process Trenches within 180

days of the start of the post-closure care period:

TO WHOM IT MAY CONCERN:A S

The U.S. Department of Eﬁergy-Richland Operations Office, an operations office
of the U.S. Department of Energy, which is a Department of the United States
Government, the undersigned, whose local address is the Federal Building, 825
Jadwin Avenue, City of Richland, County of Benton, State of Washington, hereby
gives the following notice as required by 40 CFR 270.14(b)(14) and/or WAC 173-
303-806(4)(a)(xiv).

W
|
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a. The U.S. Department of Energy is, and since April 1943, has
been in possession in fee simple of the following described
lands (legal description).

b. Since November 19, 1980, the U.S. Department of Energy-
Richland Operations Office has disposed of hazardous and/or
dangerous waste under the terms of regulations promulgated by
the United States Environmental Protection Agency and/or
Washington Department of Ecology to the above-described land.

¢. The future use of the above-described land is restricted
under the terms of 40 CFR 264.117(c) and/or WAC 173-303-
610(7).

d. Any and all future purchasers of this land should inform
themselves of the requirements of the regulations and
ascertain the amount and nature of wastes disposed on the
above-described property.

e. U.S. Department of Energy-Richland Operation QOffice have
filed a survey plat with the Benton County Planning Depart-
ment and with the United States Environmental Protection
Agency Region 10 and/or Washington Department of Ecology
showing the location and dimensions of trenches and a record
of the type, location and quantity of waste disposed within
each area of the facility.

6.4 CLOSURE COST ESTIMATE
This section is not applicable because federal facilities are exempt from this
section per 40 CFR 264.140(c) and WAC 173-303-620-(1)(ec).

6.5 FINANCIAL ASSURANCE MECHANISM FOR CLOSURE
This section is not applicable because federal facilities are exempt from this
section per 40 CFR 264.140(c) and -WAC 173-303-620-(1)(c).

6.6 POST-CLOSURE COST ESTIMATE
This section is not applicable because federal facilities are exempt from this
section per 40 CFR 264.1U40(c) and WAC 173-303-620-(1)(c).

6.7 FINANCIAL ASSURANCE MECHANISM FOR POST-CLOSURE CARE
This section is not applicable becauée federal facilities are exempt from this
section per 40 CFR 264.140(c) and WAC 173-303-620-(1)(ec).
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This section is not applicable because federal facilities are exempt from this

section per 40 CFR 264.140(c) and WAC 173-303-620-(1)(c).
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PROPOSED ANALYTICAL PARAMETERS FOR THE 300 AREA PROCESS TRENCHES SAMPLES

Required Constituents (Drinking Water Parameters)

Arsenic
Barium

Cadmium

~ Chromium

Fluoride
Lead

Mercury

Nitrate (as N)
Selenium
Silver

Endrin
Lindane
Methoxychlor

Toxaphene

Site Specific Constituents

Hydrofluoric Acid
Hydrogen

Tetrachloromethane (Carbon tetrachloride)

Antimony

Benzene

Chlorinated Benzenes
Dioxane

Dioxin

Formaldehyde

Formic Adid
Hexachlorophene
Hydrazine
Hydrocyanic Acid
Methyl Ethyl Ketone
Naphthalene

Nickel

Phenol

Pyridine

Selenium compound - Selenium Sulfide

See footnotes at end of table.

2,4-D

2,4,5-TP Silvex
Radium

Gross alpha
Gross beta

Coliform bacteria

Listed
Listed
Listed
Listed
Listed
Listed
Listed
Listed
Listed
Listed
Listed
Listed
Listed(d)
Listed
Listed
Listed
Listed
Listed
Listeq(d)
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TABLE 6-1

(Continued)

Site Specific Constituents (Continued)

Thiourea Listed
Toluene Listed
1,1,1-Trichloroethane (Methyl Chloroform) Listed
Trichloroethane (Ethane 1,1,2-trichloro-) Listed
Trichloroethene (Trichloroethylene) Listed
Copper Unlisted
Perchloroethylene Listed
Nitric Acid Unlisted(3)
Sulfuric Acid Unlisted(®)
Sodium Hydroxide Unlisted(3)
Ammonium Bifluoride Unlisted(?)
Aluminum Nitrate ) Unlisted(a)
Sodium Chloride Unlistea(?)
Ethylene Glycol Unlisted
Sodium Nitrate Unlisted(a)
Xylene Listed
Kerosene Unlisted(2)
Unlisted(b)

Tributylphosphate - Paraffin Hydrocarbon Solvents

Degreasing Solvents
Detergents

Photochemicals

(b)
(b)
(b)

Additional constituents specifically required by EPA and State Regulations.

(a)No approved analytical method is currently available for this compound;
components will be analyzed separately where possible.

(b)When listing the chemicals discharged at the facility, the facility
operators indicated these general categories of chemicals as well as some
specific chemicals. No analysis is currently planned, pending further
guidance.
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TABLE 6-2
PROPERTIES OF MIRAFI GEOTEXTILE

600X FABRIC UNIT TEST METHOD TYPICAL VALUES
Grab Tensile Strength 1b ASTM D-1682-64 300
Grab Tensile Elongation 7 ASTM D-1682-64 35 (Max)
Burst Strength psi ASTM D-3786-80 600
Trapezoid Test Strength 1b ASTM D-1117-80 120

1b ASTM D-3787-80 130

Puncture Resistance
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TABLE 6-3
WATER RETENTION IN LAYERED SOIL PROFILES

STORED WATER (cm Water/60 cm Soil)

TEXTURE
SQIL MATERIAL LOAMY SAND LOAM SILT LOAM
Soil underlain by sand 16.4 17.4 20.0
layer (at 60 cm depth)
Uniformly deep soil 6.7 1.4 - 16.7
with no layer
Ratio layered/uniform 2.5 1.5 1.2




oo 10/25/85 Rev.0

REFERENCES

ARCO, 1975, Atlantic Richfield Hanford Company Presentation to Dr. R. R.
Chambers, Richland, Washington, June 25-26.

Baker, V. R., 1973, Paleohydrology and Sedimentology of the Lake Missoula
Flooding in Eastern Washington, Geologlcal Society of America Special Paper
144,

Baksi, A. K., and N. D. Watkins, 1973, "Volcanic Production Rates - Comparison
of Oceanic Ridges, Islands, and Columbia Plateau Basalts," Science, 180, pp.
493-496.

Bentley, R. D., 1977, Stratigraphy of the Yakima Basalts and Structural
Evolution of the Yakima Ridges in the Western Columbia Plategu, Geological
Excursions in the Pacific Northwest, Geologlcal Society of America 1977 Annual
Meeting, pp. 339-389.

Bretz, J. H., 1959, Washington's Channeled Scabland, Washington Division of
Mines and Geology, Bulletin 45.

Brown, D. J., 1959, Subsurface Geology of the Hanford Separation Areas, HW-
61780, General Electric Electriec Company, Richland, Washington.

Brown, D. J., 1970, An Eolian Deposit Beneath 200 West Area, HW-67549, General
Electric Company, Richland, Washington.

Brown, D. J., and R. E. Isaacson, 1977. The Hanford Environment as Related to
Radiocactive Waste Burial Grounds and Transuranium Waste Storage Facilities,
ARH-ST-155, Atlantic Richfield Hanford Company, Richland, Washington.

Brown, R. E., 1975, "Groundwater and the Basalts in the Pasco Basin,"
Proceedings of the Thirteenth Engineering Geology and Soils Engineering
Symposium, Moscow, Idaho.

BWIP (Basalt Waste Isolation Program), 1978, Annual Report - Fiscal Year 1978,
RHO-BWI-78-100, Rockwell Hanford Operations, Richland, Washington.

COE (U.S. Army Corps of Engineers), 1977, Reach Inventory, Columbia River
Headwater McNary Reservoir to Grande Coulee Dam, CRT-34, U.S. Army Corps of
Engineers, North Pacific Division, Portland, Oregon.

DOE (U.S. Department of Energy, Office of Civilian Radiocactive Waste
Management), 1984, Draft Environmental Assessment Reference Repository
Location, Hanford Site, Washington, DOE/RW-0017, Rockwell Hanford Opeat1ons
for the U.S. DOE, Richland, Washlngton

EPA (U.S. Environmental Protection Agency), 1982, Test Methods for Evaluating
Solid Waste, SW-846, U.S. Environmental Protection Agency, Wasnington, D.C.

EPA (U.S. Environmental Protection Agency), 1984, Title 40, Code of Federal
Regulations, Part 122, U.S. Government Printing Office, Washington, D.C.




10/25/85 Rev.0

REFERENCES

{(Continued)

EPA (U.S. Environmental Protection Agency), Undated Draft, Technical
Enforcement Guidance: Ground-Water Monitoring Assessment Programs at Interim
Status Facilities, U.S Environmental Protection Agency, Washington, D.C.

ERDA (U. S. Energy Research and Development Administration), 1975, Final
Environmental Statement - Waste Management Operations, Hanford Reservation,
Richland, Washington, ERDA-1538, 2 Volumes, U.S. Energy Research and
Development Administration, Washington, D.C.

"Environmental Protection,” MG-99, Rev. 1, Hanford Engineering Development
Laboratory, Section B, June 1984. -

Fecht, K. R., and A. M. Tallman, 1978, "Bergmounds Along the Western Margin of
the Channeled Scablands" Geological Society of America Abstracts with Program,
10, p. 400.

Flint, R. F., 1938, Origin of the Chenev-Palouse Scabland Tract, Geological
Society of America Bulletin, 49, pp. 461-524.

Geotrans, Ihc., 1983, (Draft), RCRA Permit Writer's Manual: Ground-Water
Protection, Prepared for the U.S. Environmental Protection Agency by Geotrans,
Inc. '

Gephart, R. E., et al., 1979, Hydraulic Studies Within the Columbia Plateau,
Washington: An Integration of Current Knowledge, RHO-BWI-ST-5, Rockwell
Hanford Operations, Richland, Washington.

Graham, M. J., M. D. Hall, S. R. Strait, and W. R. Brown, 1981, Hydrology of
the Separations Area, RHO-ST-U42, Rockwell Hanford Operations, Richland,
Washington.

Graham, M. J., G. V. Last, and K. R. Fecht, 1984, An Assessment of Aquifer
Intercommunication in the B-Pond/Gable Mountain Pond Area, Hanford Site, RHO-
RE-ST-12P, Rockwell Hanford Operations, Richland, Washington.

Gustafson, E. P., 1978, "The Vertebrate Faunas of the Pliocene Ringold
Formation, South-Central Washington," Museum of Natural History Bulletin No.
23, University of Oregon, Eugene, Oregon.

Hooper, P. R., 1974, Petrology and Chemistry of the Rock Creek Flow, Columbia
River Basalt, Idaho, Geological Society of America Bulletin, 84, pp. 15-26.

Jones, T. L., 1978, Sediment Moisture Relations: Lvsimeter Project 1976-1977
Water Year, RHO-ST-15, Rockwell Hanford Operations, Richland, Washington.

JRB Asscciates, 1983, Evaluation of Statistical Procedures for Ground-Water
Monitoring, Prepared rfor the U.3. tnvironmental Protection Agency by JRB
Associates, McLean, Virginia.

Iy
i\
-




10/25/85 Rev.0

REFERENCES

{(Continued)

Last, G. V., P. G.,Easley, and D. J. Brown, 1976, Soil Moisture Transoort
During the 1974-1975 and 1975-1976 Water Years, ARH-ST-146, Atlantic Richfield
Hanford Company, Richland, Washington.

Law, A. G., A. L. Schatz, M. R. Fuchs, and K. L. Dillon, 1985, Results of the
Separations Area Groundwater Monitoring Network for 1984 RHO-RE-SR-34-2UP (In
Review), Rockwell Hanford Operations, Richland, Washington.

Ledgerwood, R. K., C. W. Myers, and R. W. Cross, 1978, Pasco Basin
-Stratigraphic Nomenclature, RHO-BWI-LD-1, Rockwell Hanford Operations,
Richland, Washington. .

Leonhart, L. S., 1979, Surface Hydrologic Investigations of the Columbia
Plateau Region, Washington, RHO-BWI-ST-6, Rockwell Hanford Operations,
Richland, Washingtoen.

Lillie, J. T., A. M. Tallman, and J. A. Caggiano, 1978, Preliminarv Map of the
Late Cenozoic Sediments in the Western Half of the Pasco Basin, RHO-BWI-LD-8,
Rockwell Hanford Operations, Richland, Washington.

Lindberg, J. W., and F. W. Bond, -1979, Geohydrology and Ground-Water Quality
Beneath the 300 Area, Hanford Site, Washington, PNL-2G49, Pacific Northwest
Laboratory, Richland, Washington.

MeGhan, V. L., P. J. Mitchell, and R. S. Argo, 1985, Hanford Wells, PNL-5397,
Pacific Northwest Laboratory, Richland, Washington.

McKee, E. H., D. A. Swanson, and T. L. Wright, 1977, "Duration and Volume of
Columbia River Basalt Volcanism, Washington, Oregon, and Idaho," Geological
Society of America Abstract with Programs, 9, pp. 463-464.

Newcomb, R. C., 1958, "Ringold Formation of Pleistocene Age in Type Locality,
The White Bluffs, Washington," American Journal of Science, 256, pp.328-340.

Newcomb, R. C., J. R. Strand, and F. J. Frank, 1972, Geology and Groundwater
Characteristics of the Hanford Reservation of the U. S. Atomic Energy
Commission, Washington, U. S. Geological Survey Professional Paper 717, U.S.
Government Printing Office, Washington, D.C. :

Prater, L. S., et al., 1984, Ground-Water Surveillance at the Hanford Site for
CY 1983, PNL-5041, Pacific Northwest Laboratory, Richland, Washington.

Raymond, J. R., 1984, Ground-Water Monitoring Results of Perchloroethyleﬁe
Discharge from the 333 Building, Prepared for UNC Nuclear Industries by
Pacific Northwest Laboratory, Richland, Washington (Unpublished Report).

Raymond, J. R., and D. D. Tillson, 1968, Evaluation of a Thick Basalt Seguence
in South-Central Washington, BNWL-776, 3atteile Pacific Northwest Laboratory,
Richland, Washington.

1
]
~




10/25/85 Rev.0

REFERENCES

(Continued)

Schatz, A. L., 1985, The Unconfined Aquifer and Rattlesnake Ridge Aquifer
Water-Level Measurements, Data Maps December 1984, H-2-38396. Rev. 18, Hanford
Reservation Water Table Map, Richland, Washington.

Stone, W. A., J. M. Thorp, O. P. Gifford, and D. J. Hoitnik, 1983, Climato-
logical Summary for the Hanford Area, PNL-4622, Pacific Northwest Laboratory,
Richland, Washington.

Swanson, D. A., T. L. Wright, and R. T. Helz, 1975, "Linear Vent Systems and
Estimated Rates of Magma Production and Eruption for the Yakima Basalt on the
Columbia Plateau," American Journal of Science, 275, pp. 877-905.

Swanson, D. A., T. L. Wright, P. R. Hooper, and R. D. Bentley, 1978, Revisions
in Stratigraphic Nomenclature of the Columbia River Basalt Group, U.S. Geolog-
ical Survey Bulletin 1457, U.S. Government Printing Office, Washington, D.C.

Tallman, A. M., K. R. Fecht, M. C; Marratt, and G. V. Last, 1973, Geology of
the Separtion Areas, Hanford Site, South-Central Washington, RHO-ST-23,
Rockwell Hanferd Operations, Richland, Washington.

U.S. Bureau of Reclamation, 1971, Columbia Basin Project, Deep Percolation as
a Percentage of Water Allotment, WTL Code 493, Ephrata, Washington.

Van Belle, G., and J. P. Hughes, 1984, "Nonparametric Tests for Trend in Water
Quality," Water Resources Research, Vol. 20, No. 1, pp. 127-136.

Wallace, R. W., 1978, A Comparison of Evapotranspiration Estimates Using DOE
Hanford Climatological Data, PNL-2698, Pacific Northwest Laboratory, Richland,
Washington. :

"Waste Management Manual," MG-75, Rev. 1, Hanford Engineering Development
Laboratory, Section 6, October 1981.

Waters, A. C., 1961, "Stratigraphic and Lithologic Variations in Columbia
River Basalt," American Journal of Science, 259, pp. 583-611.




APPENDIX B

Project Management Plan
Trench Characterization




e I L C R VALY
\,‘-": Approval List "™ D. L. Pursley Z . et _1_ s 1
i Project Management Plan —
300 Area Process Trench Characterizatidn NA
ATTR:
PURCHASE OROLASMECORTAALT NO. OO »O. MAJOR ARRY. DV, NO. Q. mecl =, 1 HEDL AL, EmaR,
NA NA NA MNA t . Pursley
°mm"b]e§;e review the attached Project Management Plan for approval.
Note any comments on attached copy.
ADDRESSEL & REMANKS
ONICINATON AI*ROVAL [ 234§ RESPONSE REQ D OAaTg MNEF EDT MO CRQ mLamstn
Lo 3/zo | 3/25/86 N NA
OATA TRANEMITTED
A ) [ -]
™ SOCUNMENT ] 3 i TITLL OR DESCRWTION P . 3 g \\
LY s RERE 231383 &
AR Gl A
1 1.0.3 3044 1 Project Management Plan-Trench Charactsrization 2 142

RECEIVED

APR 15 1986

R.L. MARTIN

UBE “ROT” CONTINUATION FAGES SOR ADOMMIOMAL 1TEMS

THE DOACSITION FROVIOED WEA LN DORS NOT RELITYE THE
OLMGN CONTRACTOR OR SUSSLIER OF ANY OBLIGATION AE-
QARED UNMDER THE FUACHALL OFOSR/ASCONTRACT. T
FROINEEN NG DATA TRANMENMTTAL CAMNOT AUTHOAIZT A
CRrANG I 1N SURCHASL OROLR, FRICL. DELIVEAY, SUSCONTRACT

e,

DATE

AUTHORIZED AEPRESERTATIVE SFOR ADORESSEL

L REQUEST AFPROVAL

L BUSRAIT MrPORMATION
& W PROCACES REVIEW

2 WBUE ALLLASID DOCURENT

rrrrEr

AFPROVED FOR AELLASE w1 THOUT COMMENT.

AFFAOVLD FOR RELEASL SAASCT TO ATTACKED COMMENTR.
DIRAFrfROVED - COMMENTS ATYACHED,

REVIEWSED .«
AEVIZWED - COMMENTS ATTACKEA,
RECEWT OF SUBMITTAL ACKRNOM, (OG0

O COMMENTS.

REBps

APPRAOVED WiTROUT COMMMENT

COST. FEE, OM DLLIVERY. DrsmOf T10m ACKNOwL IOGIT & ASTEFTED SATE
ALAION FOM SuemTTAL 12Ot 81 DISAOEITION TOT(S St 608 TCL L b T - DQF QiSrOiTiom SOSES USE XA O tre

AFPROVED SUBJECT YO ATTACHED COMMENTS.
ONEAS*ROVED - COMMEMTS ATTACKHED,

AEVIEWED - MQ COmmet MTE.
AEVIEWED - COMMENTS ATTACHED,

RESP ENGR ABBRIVIATIONS USLO SELOW DOt DISPORITION AEQAUTSTED AROM DOt OIEFOSITION 1COL. T
BEOUESTS RESPONSE BY REVIEWE RS ACTION REOUIRLD IRASI S
CON . COMCUA : A . APPROVE
& CONMCUR wATW COmatwT . mEview NA N A
3/2 5/86 MCANC . MO COMCUA WITH COMMENT | - MAORMATION s . BATE QUE o | SIGKATURE AR OATE
APPROVAL RESFONBE TO COL, € APSROVAL ‘ REF Ot YO COL €
Y13 1x,| womaruae care = Y 1 S | vemaruss oa
NAME ANO COOt wO. mco-_:'_: aseg am0 COOE WO, nanicom| &1 T
ComTAUCTION oA \{\ / :/w//b %, & \..0&/7% /) 1y
-E Zgrageson Aty /+4 e RL Hatts At
/ .
KG Tovoda A } fzz&Z;NW{%éiéLHJ McShan2 !
! "

e AR L

o 8%11 Q ‘): 1 ‘:5"".,"., L ,i'l"' ! ! '
P omiae r amurs st : ; '\,'. ! , i H I . ; l i ;
| w¥ Lzolinger A /ﬂl | L@NL}!prU“}?“: P ' |
| : L. s . ; —
L. L1 Lol e, P
i VJ J ., 202N T = = X 1 : ﬂ/ Jl s 12 L"’l’/f, . .' oo '
I! ..:ro-“».ft t~aimeen ’ . :l i.-).‘. P I - i :
L3 LiTmmarman LRI | I At ! - -
l AUPONMBILE ENGintERING waR, i Ik , l ‘ // i -::‘.‘ /,? 3 5 CiB alTCN COST AC™ wGn “CBLOG ua’

, . ; ; e ] ¥

’ RL 1":aY't1 n _5'\\ 1y l H ” K}WM DT aseenvio " O1sAseeONVED Al A 1

[I-RL- Sl -1

RO O 2 wmm e ) v cme camomven of Srowmsi

¢ et e

R

tor me 212447

e et e

i 3L I

> —— -




W. 0. B83644-1
Project Management Plan

300 Area Process Trench Characterization
Revision 0

D J.TDWSL&,
Prepared By: D. L. Pursley

Approved By:

Wm f g/ A Lt Date .34.7{/&'5

Manager, Project Eng#ﬂéer1

%/Wa/\f Date 3/2¢ /%6

Manager, Waste Systems Engineering

//L/;%i?Pﬁ;Zz—ﬂ»l1ﬁ(;L——’;// . Date 57427:53/

Manager, Ehgxnéfﬂlqg Serviceas

Q% /Qé Z/ Date Z{_/_Z:/_‘

Manager, Industrial Safety & Fire Protection

G o Ln 0 E0TE vure /51 L

Manager, Operational Health Physics

AR etz

"Q/nager “Opefational Safety

é@ogJJ

Manager, Safety

Mi\w\ e \L@

Manager, fjels Quq11ty Eng1neer1ng




1.0

2.0

3.0

Project Management Plan
300 Area Process Trench Characterization
Revision O

February 24, 1936

Introduction

This plan describes the Project Management methods and controls to be
used to manage the 300 Area Process Trench soil characterization. This
characterization is being completed to meet the requirements of the
Closure/Post - Closure Plan, 300 Area Trenches, dated 11/85 submitted
to the State of Washington by DOE. The 300 Area Process Trenches
include two 1500 ft long leaching trenches, 45 ft apart, used for
disposal of cooling water and nonregulated aqueous wastes generated in
the 300 Area. These trenches have received regulated waste in the past
and "this characterization is part of the overall commitmant by DOE to
administer this facility and limit future releases to the environment
within acceptable limits. Characterization will be accomplished by
shallow soil sampling in the trench bottoms completed by WHC and deeo
soil sampling via wells drillad under JAJ subcontract in the zrea
between the trenches.

Project Objective

The primary objective of this oroiact is to set un 2 arojec
structure for preparation, approval, and administrztion
to obtain soil samples and laboratory test results.

v

Schedule objectives are to make preparations and proceed as soon as
Battelle/U.S. Testing can receive soil samples for laboratory .testing.
The present target date for accentance of samples is ~pril 15, 1985,
(Short Term Planning Schedule attached.) Cost objectives ars to meet a

. total project cost of 237,000 for the Short Term schedule items.

Coordination of activities involved with sampling, transporting,
testing and reporting are extremealy important. This will require care-
ful planning and coordination between PNL, RHO, JA Jones and WHC. The
results of the short term sampling will determine the next step, which
will be a final report to DOE on clean up and closure of the trenches.

Project Organizations

This project will .involve interface between personnel of Battzlle/
U.S. Testing, RHO, JA Jones, a Third Party Inspector and WHC. See the
attached project organizations chart.

3.1 RHO will provide coordination with JA Jones for preparation of a
Fixed Price contract to drill the sampling w2lls. The 4rilling
contractor will take the reguiraed samples and provide tham to WAL
Personnel at the tast sita.




- 3.2

3.3

3.4

3.5

JA Jones will prepare and manage a fixed price contract for

drilling of the sampling wells.

WHC will provide overall project coordination, documentation con-
trol and cost control. WHC will also sample the trench bottoms
and coordinate packaging, labeling and transport of these samples
to Battelle/U.S. Testing. WHC will also receive samples from the
drilling site and coordinate packaging, labeling and shipment %o
Battelle/U.S. Testing. WHC will also generate a final report.
WHC will obtain a geologist for onsite services during the trench
bottom sampling and the sample well drilling.

Battelle/U.S. Testing will schedule to complete laboratory testing
as required and provide timely test results back to WHC. AN
testing will be completed under a procedure reviewed and approved
by WHC Waste Systems tngineering and WHC Quality Assurance.

Third Party Inspection will provide overview inspection services
for the sampling, storage and transportation of samples.

Project Participants Responsibilities and Authority

4.1

4.2

Westinghouse Hanford Company (WHC) will be responsible for overall
technical direction and coordination of project efforts. WHAC will
provide a project fils and set uo nroject controls *o ohtain preoner
review and approval of all procedurss & schedules and QA reviews
and the timely update of projact documents as new informatizn
becomes available. Tha project file will be s2t up to provida a
traceable history of progress and allow final disposition and/or
storage of project records.

WHC will issue excavation and/or drilling permits and welding and
cutting permits for the fixed price work. WHC will provids Radia-
tion Monitoring services at the drilling sits and as required for
the transported sampies. WHC will provide any tamporary badging
and escort services as required to meet site security requirements.

WHC will review and approve the Battelle/U.S. Testing Laboratory
procedures.

WHC will notify the third party inspection personnel of trench
bottom sampling. WHC will complete sampling of the trench bottoms
and coordinate testing of these samples by Battelle/U.S. Testing.
WHC will also coordinate with JA Jones and the drilling contractor

for sampling during the drilling operation and coordinate testing

of these samples by Battelle/U.S. Testing.

Rockwell Hanford Operations Company (RHO) will provide specific
direction to JA Jones company to facilitate preparation of a fixed
price contract for onsite drilling using the RHO requlated cable
tool drilling rig and drilling 2quipment.

i)




5.0

4.3

4.4

4.5

4.6

JA Jones Construction Company will proQide construction management
services to include:

1) Prepare bid packages and award construction fixed price sub-
contracts as required.

2) Provide orientation for construction subcontractors relative
to policies and requirements applicable to contractors per-
forming work at Hanford.

3) Provide subcontractor personnel badging and escorts required
to meet site security requirements.

4) Review applicable project procedures and plans and provide
comments.

5) Provide and update schedules as required.
6) Provide safety inspection for subcontract.

7) Participate in project kickoff meeting, planning meetings,
and provide monthly progress reports.

8) Notify the Third Party Inspection parsonnel af planned well

sampling.
Battelle/U.S. Testin: will orefarz to m23t the soil szmple
laboratory testing schadul2 and provide timely resorts of results

to WHC.

Third Party Inspector will prepare an inspection plan for WHC
review and approval and provide inspection personnel to cover the
sampling activity.

Subcontractor responsibilitias will 5Se specified in contract

documents.

Project Management Control System

5.1

5.2

This project will be controlled in accordance with Project Manaqge-
ment System, of Engineering Services, Standard Engineering Prac-
tices, MG-200 and WHC QA requirements, MG-100. Approval of and
any subsequent changes to the baselines, will be processad in
accordance with these documents.

Project Baseline Documents

5.2.1 Closure/Post Closure Plan, 300 Area Trenches, dated 11/85 .

This plan includes the hassline raguirs—2nts for haoth
shallow and dzep simpling of the 300 Arez Trenchss.
This plan also includas efflyent s2mplinn and ar~ind-

dater monitoring £iisivemanits d3inT Iocniated 1snz-ataly

(SRt}




5.2.2

5.2.3

5.2.4

5.2.5

5.2.6

from this project. Final results from 211 sampling and

testing will be compiled by ch into a final report to
DOE/EPA-STATE.

Procedure for Shallow Soil Sampling of 300 Area Process
Trenches - W.0. BB3644-2

This plan/procedure will describe/define methods used in
taking samples from the bottom of the trenches and the
inspection requirements required to meet the State and
Federal regulatory compliance requirements. Packaging,
labeling and transporting requirements will also be
jncluded in the plan/procedure.

Procedure for Deep Soil Sampling of 300 Area Process
Trenches - W.0. B33544-3

This plan/procedure will describe/define methods of
taking soil samples during the drilling cperation and
the inspection requirements required to meet the State
and Federal regulatory compliance requirements.
Packaging labeling and transporting will be included in
the plan/ procedure.

Laboratory Analvsic Plan for 300 Aroa frnmcass Trench
Soil Samples - W.U. B33od4-4

This plan will describe the laboratory amalysis to he
performed on the soil samples and the QA controls used.
This plan will also describe the handling differences:
between the regular samples and the 20% fully analyzed
samples.

Schedule

The schedule is based on preparations by Battelle/

U.S. Testing to receive and handle the large numbers of
samples and provide turnaround to meet the project
requirements.- Presentiy the schedule is based on
Battelle/ U.S. Testing being ready to accept fifteen
samples per week starting April 15, 1986. Twelve of the
fifteen weekly samples will receive scre=n testing and
three will receive a full analysis.

Cost Estimate
Shallow Sampling (96 Samnles)

Physical sampling $15,9000
Analysis of regular samples (76) 36,480
Full analysis samoles (29) 300
QA samples 10 200

Subtstal 31;",;*3
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'Deep Sampling (48 Samoles)

Physical sampling

Well drilling : $20,000
RHO support 12,000
Analysis of regular samples (38) 18,240
Full analysis samples (10) 37,400
QA samples 5,000
Subtotal $92,640

Total $228,920

Contingency (12%) $26,310

Z

b

6.0 Approval and Change Control

6.1

6.2

6.3

6.4

A1l documents prepared or changed under this project will be
handled within WHC as Impact Level 2 with the concurrence of
Battelle/U.S. Testing, RHO, the third party inspector or JAJ as

" required. These documents include but are not limited to those

listed under Section 6.4. Approval organizations shall include,
Project Engineering, Waste Systems Engineering, Industrial Safety
and Fire Protection, Operational Health Physics, Environmental and
Radiological Engineering and Fuels Quality Assuranca.

Initial review and anpreval af nraiact documaents shall he trans-
mitted and recorded via an Engineering Data Transmittal (EOT)
form. Subsequent revisizn s$13ll 52 hanglad by an Ingineering
Changa Notice (ECH).

A1l documents prepared as part of this project will be handled per
the WHC Management Guide 5-03 as detailed in the "WHC Records
Management Guide," HEDL-MG-121 Rev. 1 Appendix C, Schedule 24,
Item #9.

Project Documents

W.0. B83644-1, Project Management Plan
W.0. B83644-2, Procedure for Shallow Soil Sampling of 300 Area
, Process Trenches
W.0. B83644-3, Procedure for Deep Soil Sampling of the 300 Area
Process Trenches
W.0. B83644-4, Laboratory Analysis Plan for 300 Area Process
Trench Soil Samples

Soil Sample Log Sheets '
Soil Sampie Chain of Custody Sheets
Laboratory Test Result reports

wh




7.0 Quality Assurance

The quality assurance program for the Process Trench Characterization
will be directed by WHC Quality assurance in accordance with require-
ments in MG-100 Quality Assurance, the quality assurance program manual
for WHC. ~The quality assurance program at WHC is in compliance with
the requirements of ANSI/ASME NQA-I Quality Assurance Program Require-
ments for Nuclear Facilities. The following requiremenis as detined
and implemented by the WHU quality assurance program have been applied
to the Process Trench Characterization work.

7.1 Quality Assurance Program

The management, direction and definition of the WHC QA program is
defined in MG-100. The Process Trench effort will be managed and
controlled in accordance with procedures in this manual. '

7.2 Instructions, Procedures and Drawings

The procedures described in Section 5 of this program plan will be
prepared to define and control the activities that have a bearing
on the validity of projects results. These activities include
shallow sampling, deep sampiing and laboratory analyses control.
Existing WHC procedures will be used to control other activities
such as supplier selection 2nd avaluation, inspscticn and decument
preparation, review and approval. The existing procedures are
found in MG-100 and MG-200 Standard Enaineering Practices.

7.3 Document Control

Documents will be prepared, reviewed, approved and controlled as
defined by Section 6.0 of this program plan.

7.4 Control of Purchased Items and Sarvices

The significant procured items for this project are the sample
testing services and the inspection overcheck services of the
drilling and sample collection activities. WHC QA will assure
through supplier evaluation and selection that the selected
testing lab is capable of performance to the project requirements.
The inspection overcheck services will be performed by the Third
Party Inspector in accordance with an inspection plan approved by
WHC quality and project personnel.

7.5 Identification and Control of Iltems

The procedures discussed in Section 5 of the plan will define the
method to be used to assure that the test samples are identified
and the identity is maintained until the completion of the test
activity. The procedures will define the tagging, numbering,
recording and tracking of sampla containers throughout the testina
process.




7.6

7.7

Control of Special Processes

The special processes that apply to this project are the activities
to be performed by the test lab to analyze and control the test
samples. WHC QA will assure that the selected testing facility

has an established and documented system for control of their
testing activities.

Inspection

Inspection activities for the project will occur during drilling,
sample collection and testing of the collected samples. The
jnspection of the sample collection activity may be performed by
WHC QA personnel or by a separate third party inspector. It will
include witness of collection activities and verification that
collection, sampling, storage and dslivery of test samples is
performed as required by the project procedures. The results of
inspections will be documented on inspection reports. WHC QA will

" assure that appropriate inspections of the test analysis activity

7.8

7.9

7.10

js performed by the quality organization of the test lab through
overview of inprocess testing and review of supplier inspection
records as appropriate.

Test Control

WHC QA will verify that the selected test lab has established and
documented systems for the contrel of test zctivitias and that
objective evidence is available tha*t these svstems are followed
during the performance of the work for tnis project. =

Hand1ling, Storage and Shipping

The handling, storage and shipping of the samoles will ba
performed in accordance with the procedurss developed as described
in Section 5 of this plan. The orocedures will define the methods
to be used to assure the integrity of the samples throughout the
process and until they are under the control of the test 1lab.

Control of Nonconformances

Nonconformances discovered during the performance of this project
will be identified, documanted, controlled and dispositioned in
accordance with MG-100 Section 15 Nonconformance Control.
Nonconforming items are identified and controlled with hold tags
or other appropriate means, documented on nonconformance reporting
forms and dispositioned by the responsible technical authority and
quality assurance.

~4




7 7.11 Records

The records that furnish evidence that sampling program was
performed in accordance with the requirements of the project plan
will be identified, collected, stored and maintained as defined in
Section 6 of this project plan. Section 6 identifies the records
to be collected, the storage location and the storage life of each
record.




SHORT TERM PLANNING SCHEDL"

Feh March April May

July
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Develop Project
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Develop Plans

Sampling (96 samples)

June

Analysis (15 samples per week max)

Report

Deep Soils Sampling
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Sept

Develop Plans
Sampling (48 samples)
Analysis (15 samples per week max)

Report
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1.0 Purpose

This procedure defines the methods to be used in obtaining soil samples from

the bottom of the two 300 Area Processes Trenches and for handling these

samples from the field to the laboratory. All samples must be taken and
controlled per EPA Publication SW-846, Second Edition, July 1982, "Test
Methods for Evaluating Solid Waste," such that they are compatible with

State. and Federal regqulatory compliance requirements.

2.0 General

2.1

2.2

.Each of the two trenches will be sampled, at their center in 16 loca-

tions starting as close to the weir box as practicable and proceeding
in 100 ft. intervals.- Measurement of the Histance from the weir hox
to the first sample station will be recorded. A stake will also be
placed in the side of the trench at each sample station. Each samole
location shall yield three separate samples. The first sample shall
be taken from the loose sediments washed into the trench from the weir
box. The depth of these loose sediments will vary depending on the
distance from the weir. The second and third samples will be taken at
four inches below the loose sediments and at approximately 18 incheg

.below the loose sediments. The actual depth of each excavation will

vary according to the thickness of the loose sediments. At some point
away from the weir box the sediments may be so thin that not enough
material can be collected for a sampla. In these cases the condition
will be logged and no sample of the sediments will be taken.

Cach complete sampl2 will consist of nine separate hottles of soil and
the geologists samole. The geoloaaists samole will include aporoxi--’
mataly on2 qudrt of matarial in a1 plastic hHag labeled with the loca-

-

tion.  The samol2 hottlas will dnclude Shrea 1) @l anhaer glass bottlas,




“three 250 mL ambéngTééé'boftléﬁ and three 125 ml po1vethy]eneAbott1es.

Each bottle will be filled with soil leaving no head-space and then
sealed tightly. Bottle caps must not be interchanged. A seal tape
will be placed over each bottle 1id and then the bottles will be packed
in ice for transport to the laboratory. Each set of nine bottles will
be pre-labeled to include the sample location code, a use designation

code and an analysis caode.

The following table indicates the information to be supplied on the
labels.

Trench: E - East; W - West
100 ft markers: 1-16

Depth: L - Loose Sediments
S - 4" below Sediments
D - 18" below Sediments

Bottle Designation:- A - Analysis at U.S. Testing
B - Backup Storage at 325 Bldg.

Example: EILAX]
East Trench
Marker at 0 ft. #1
Sediment Samnle
Analysis at U.S. Testing
VOA Analysis, bottle #1

When the sample has been labeled and packed in ice in the transport
cooler, a CHAIN-QF-CUSTODY form will be filled out (PNL Form
#8C-1200-345 (7-85)). . The sample information will then be entered on
the "Sample Log Form" and a "Sample Analysis Request Form" will be
filled out. Each sample will have eight of the nine bottles trans-
perted to U.S. Testing with one 250 mi éample kept by WHC in refrig-
eration at 325 B3ldqg. Separate coolars will be used for the U.S.
Testing and WdC samples. For =2acn Jdeliverv, the chain-or-custcdy

forms will 02 sianed by Hoth the person relinguisning tne sanmpl2s




2.4

N
.
Wl

Bosoonus-¢

and the person receiving the samples. See the sample of "Chain-0f-
Custody," "Sample Log Form" and "Sample Analysis Request Form" in
Appendix A. "

Samples must include only fine materials without stones. If separa-
tion of the finer materials from gravel and cobbles becomes a problem

*screens will be used along with hand brushing of the finer materials

from the larger materials. Three U.S. standard screens will be
available with screen sizing of Tyler #6, #9 and #16. The sample
will be dug and transferred directly to a screen and shaken into a
bucket until sufficient material is available for the nine sample
bottles. '

Prior to first sampling of the day and between samples the tools
will be cleansed. Each tool used will be washed in a bucket of
river water and rinsed thoroughly with distilled water. This
washing will stop cross contamination hetween samples. Equipment
required will include shovels, a pick, trowels, U.S. standard
screens, brush, five gallon cans of distilled water, river water,
coolers, ice, sample bottles and empty buckets.

Personnel present for the sampling shall include as a minimum a
Radiation Protection Technician (RPT), a Waste Systems Operations
(WSO) Technician, a third party inspector and a Waste Systems
Engineering (WSE) representative. A geologist will stop in at the
site as needed to examine materials in the samples. The third party
inspector will verify completion of specified steps during the
sampling activity and record completion on the attached inspection
checklist. The Waste Systams Engineering representative will fill
out the “chain-of-custody" form, the "Sample Log Form" and th=2
Sample Analysis Request Form. The WSE representative will also keep
a log of all unusual happeninas or deviations. The qeologist will
xeep a loa of sample descriptions.

sTatus 50 ta2ir timit i3 oot axcaccsa. U.3. Tasting must 2150 be




notified each mérining that samples will be delivered that dav.
Delivery of samples will be made to the back door (Horth East side
of Building) where lab personnel can be signaled by a bell. The
cooler full of samples will be left and any empty coolers will be

picked up.

2.6 Copies of each days sampling paperwork will be provided to Waste
Systems Engineering at the end of the day. This will include copies
of the "chain-of-custody" form, "Sample Log Form," “Sample Analysis
Request Form," geologists log and the third party inspectors check
sheets. A1l paperwork will be completed in ink.

2.7 A1l samples shall be transported in their coolers to the laboratory
or to WHC storage by the end of the day the samples are taken.

3.0 Safety

Safety concerns are those typical hazards associated with an outdoor
worksite. These include steep trench walls, potential tripping hazards
"slippery conditions and extreme weather conditions. Personnel must be
aware of the conditions and plan accordingly. The trenches themselves
contain uranium and standard radiological precautions must be observed so

all work will be performed under a Radiation Work Procedure (RWP).

4.0 Prerequisites

4.1 The trench to be sampled must be dry encugh to move around in and
dig without problems with mud or surface water. Muddy conditions
will affect the sampling procedure and cause cross contamination of
samb1es. Ground water will affect the digging and wash away
materials from the side of the excavation so that a sample will be
jmpossible to cbtain.

4.2 Radiological protection aear and clothing snall pe availabi= alona
with a coov of the applicabla RUWP.

Responsibiiitie

v

: Radiolamical Clathing - Zaste Systens Ooeratiang

UaP CoDv: Proisct Zagineerina/lda cones.
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T 4.5
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A11 tools shall be available for staking out the sample locations,
digging, preparing the samples and transporting the sampnles.
Pre-labeled sample bottles, trowels, coolers with ice, disti]led
water, sijeves, brush, plastic sheet, pen, clipboard, field logbook
and proper forms.

Responsibilities: 7

Tools: Project Engineering/Waste Systems Engineering

Transporting Samples: Waste Systems Operations

Notify the testing laboratory that sampling is proceeding and verify
the WHC sample storage area is available.
Responsibility: Waste Systems Engineering.

Notify the third party inspector.
Responsibility: Project Engineering.

5.0 Procedure

5.1

5.2

Select the first sample site at the center of the trench as close as
practicable to the weir box. Record the distance from the weir box.
Set a survey pin to the side of the sample site for location and
measurement to the next site. Drive a stake labeled with the site
location into the side of the trench above high water mark. This
stake is for future reference. Select the set of prelabeled sample
bottles for the first sample and set them out on the plastic sheet. -

Using the survey pin for alignment, take the shovel and pick and dig
a 2 1/2-3 ft long trench down through the loose sediments exposing a
near vertical wall of material in excess of 18 inches below the
loose sediment. Using a trowel, scrape some material from the wall
at approximately 138 inches below the sediment. This will remove
material that might cause cross contamination of the sample. With
the trowel, sample the materials 13 inches below the sediments and
transfar the material to a selected sisve. Shake the material

throuan Zhe sieve into a buckef and add wmore form the same loncaticon




5.3

5.4

DOJIVUL=C

'bﬁntilvéhough'mateffél is éQafiéS]e”tb ffil niné sahple botties

(approximately 1-1/2 liters). Take approximately one quart of
material without sieving for the geologist sample, put it in a
plastic bag and label it for location. Fiil the nine pre-labeled
sample bottles completely (no head space) from the sieved material
in the bucket. Cap the bottles tightly as they are filled and place
a8 seal tape over the cap. Bottle caps must not be interchanged.
Place the eight sample bottles for U.S. Testing in the proper cooler
and place the WHC backup sample in the proper cooler. Make sure all
sample bottles are packed in ice.

Register the sample in the "sample log form" and provide any
necessary or interesting disruptions or observations. Fill out the
“Chain-0f-Custody" forms and a "Sample Analysis Request" form for
tne sample. Wash all tools in a bucket of river water and rinse

‘'with distilled water to prevent cross contamination between samples.

Select the next set of nine pre-labeléd sample bottles. Scrape a
small amount of-soil from the side df the hole at approximately

4 inches bDelow the sediment layer to remove material that may poten-
tially cross contaminate the sample. Dig out and screen enough
material into a clean bucket to providse a sample that will fill the
nine bottles. Collect and label the qeoioqists sample. Fill the
nine sample bott]es'from the bucket, cap them tightly and place a
seal tape on each cap. Place the bottles in the proper coolers for
U.S. Testing and WHC and make sure they are packed in ice.

Register.the sample in the "Sample Log Form" and provide anv
necessary or interesting disruptions or observations. Fill out the
"Chain-0f-Custody" forms oand a "Sampie Analysis Request Ferm" for
tne sampi2. Wasn all tools in the bucket of river water and rinse

with distilled water.




5.6

5.7

5.8

5.9
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B336046-2

Select the next set of nine pre-labeled sample bottles. Scrape some
material from the wall of the excavation in the middle of the sedi-
ment layer to prevent sample cross contamination. Dig out and
screen enough material into a clean bucket to fill the nine sample
bottles. Collect and label the Geologists sample. Fill the nine
sample bottles from the bucket, cap the bottles tightly and place a

seal tape on each cap. Place the bottles in the proper coolers for
U.S. Testing and WHC and make sure they are packed in ice.

Fill out "Chain-0f-Custody" forms and a “Sample Analysis Request
Form" for the sample. Register the sample on the "Sample Log Form"
and provide any observations. Wash all tools in the bucket of river
water and rinse with distillaed water.

Using the survey pin, measure 100 ft up the trench and set a new
survey pin. Drive a stake labeled with the site lccation into the
side of the trench above high water mark. This stake is for future
reference. .

Repeat steps 5.2 through 5.8, continue to sample the trench bottom
until the sixteen sample locations have been completed.

NOTZ: The testing laboratory can take 15 samples per week maximum,
Laboratory requirements must be coordinated as the sampling
proceeds. Do not begin a sample excavation unless all
samples from the excavation can be handled by the laboratory
within the shelf life of the sample for ths type analysis to
be completed. (Five days maximum)

5.10 Repeat the steps 5.1 through 5.9 on the second trench.

NOTE: Any deviations from this procedure will he nnoted in the WSGC

Representatives Log in detail.
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CHAIN OF CUSTODY

Company Ccnract:

Samples Colleczed by:

Date:

Sample Location:

Telephone:

Time:

lce Chast No.:

Remarks:

Field Logbook Page No.:

Method of Shipment:

Sample Identification

CHAIN OF PQOSSESSION

Relinguished by:

Palinguisned By

Heinquisnag oy

Sornnusnig g

Recaved by:

[ed
o

ceaived hy:

NI

ecsined oy

Date/Time:

Dates limn:

Sat:Tine:

-
Date Time
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Sample No.

Date

Time

Sample Log Form

Sample Name of
Size Collector

Signature

Description
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©-+ SHALLOW SOILS SAMPLING

Third Party Inspection Checklist

Sample . Sample Sample Samole
. ' Identifi- Identifi- Identifi- Identi
Inspection Checklist cation cation cation catio

*Sample location identﬁfication

*Measurement for sample location
was correct.

*Sample tools were cleaned before

sampling.

*Sample materials taken from the
proper depth.

*Proper sample bottles were

used.

*Sample bottles filled
properly.

*Seal tape applied to sample

:Z:' bottle caps.

*Chain-0f-Custody Forms

prepared.

*Request for Analysis Form
prenaread.

*Sampla Jisted in tne Sample

Lcg Form.
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PROCEODURE NUMBER FACILITY DATE
B83664-3 N/A 4/8/86
( : TITLE REVISION NG,
‘ : 300 Area Process Trenches -'Deep Soil Sampling
PREPABED BY REVIEWED BY . APPROVED avY
. L. Pursley EDT A-12459 EDT A-12459

1.0 Purpose

The purpose of this procedure is to provide deep soil samples from the area
between the 300 Area process Trenches. These samples must be taken and
controlled per EPA Manual SN4846,Second Edition , July 1982, "Test Methods
for Evaluating Solid Waste," such that they are compatible with State and
Federal regulatory compliance requirements.

2.0 General

2.1

2.2

AwT200107 1 Y9

Six wells will be drilled between the two process trenches as
requested in letter G. L. Wagenaar/RHO to J. H. Mortimer/JA Jones
"Characterization of the 300 Area Process Water Trenches," #RE54763.
The drilling contréctor will be under the direction of the RHO
Drilling Engineer. Soil samples will be taken at five foot intervals
down to'forty feet. Soil samples will be provided to the WHC
personnel in a bucket that can be moved away from the drilling site
for handling.

The sample will be moved away from the drilling site and nine separate
pre-labeled sample bottles including three 40 ml amber glass bottles,
three 250 m1 amber glass bottles and three 125 ml polyethylene bottles
will be filled with sample material. The nine bottles will be capped
tightly with a seal tape placed over the cap. Bottle caps must not be
interchanged. The samples will then be packed in ice for transport to
the testing laboratory and WHC storage. Only fine materials can be
used for sample materials. If obtaining fine material becomes diffi-
cu]t,,three different mesh sized standard screens will Hé available
for use as needed along with brushes for hand brushing the fines from
the larger materials. The materials will be screened into a clean
bucket from which nine sample bottles will be filled.




2.3

2.4
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A separate sample will be placed in a plastic bag and labeled for
examination by the geplogist. This sample will not be screened or
modified in any way and will consist of approximately one quart of
material. '

The sample bottles will be pre-labeled to indicate the sampling
location along with the following information.
+h
Well No.: 1-6 (well #1 to theﬁkgbéh)
Sample Depth: 5,10,15,20,25,30,35 or 40 ft.

Bottle Designation: A - Analysis at U.S. Testing
B - Backup storage at 325 Building

Analysis type and Bottle #:
VOA - X (Bottle 1-3)
ABN - Y (Bottle 1-2)
Metal - Z (Bottle 1-3)

Example Label: 1A5X1

Well # - 1

Depth - 5 ft

Sample - Analysis at U.S. Testing
Analysis type and Bottle # - VOA #]

Each sample will be registered on a "Sample Log Form" and have a
"sample analysis request form" and a “Chain-0f-Custody" form
prepared. The samples will be transported in Ice Chests, packed in
ice. Separate coolers will be used for the samples for U.S. Testing
and WHC storage. Eight of the nine sample bottles go to U.S. Testing
with one bottle placed in WHC storage at 325 Building. Only fifteen
samples per week can be handled by U.S. Testing so careful scheduling
is required. U. S. Testing must also be notified each morning that
samples will be delivered that day. Delivery of samples will be made
to the back door (Northeast side of Building) where lab personnel can
be signaled by a bell. The cooler full of samples will be left and
any empty coolers will be picked up.
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2.5 The minimum personnel involved with the sampling will include a Radia-
tion Protection Technician (RPT), a Waste Systems Operations (WSO)
Technician, a third party inspector, a Waste Systems Engineering (WSE)
representative and the well driller. A geologist and a RHO drilling
supervisor will stop in at the site as needed. The geologist will
examine the sampled materials and keep a log of his observations

The WSE representative will fill out the “Sample Log Forms", "Sample
Analysis Request Forms," the "Chain-Of-Custody" forms and keep a field
log book. The field log will be used for a list of personnel, person-
nel job assignments, field measurements taken, procedure deviation,
etc. Information will also be logged on any unusual occurrences. The
third party inspector will complete check off of the inspection points
for each sample on copies of the Inspection check list attached to
this procedure.

Safety N

Safety will involve the normal safety concerns of a drilling operation.
These include tripping hazards involved with equipment in the area of the
well, overhead movement of drilling equipment and falling debris. Sampling
personnel should avoid the area of the drilling operation except to obtain
the samples from the driller. Hard hats will be required around the
drilling equipment. A1l work at the site will be completed under Radiation
Work Procedures and the special work procedures.

Prerequisites

4.1 Schedule the driller and brief him on the complete schedule including
the number of samples per week and discuss procedure for obtaining the
soil samples from the well and providing them to WHC personnel.
Measure and mark locations for all six wells.

Responsibility: WHC Project Engineering/JA Jones.




N
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4,2 Check out and prepare all equipment required for the sampling
operation: Pre-]abe]gd sample bottles, trowels, coolers with ice,
distilled water, three sieves, brush, plastic sheet, pen, clipboard,
field Tog books and proper forms.

Responsibility: Waste Systems Engineering/Project Engineering.

4.3 Verify the RWP requirements and check out the radiological protec-
tion gear and clothing.

Responsibility: Verify RWP requirements - WHC Project Engineering/
JA Jones. Check out radiological protection gear - Waste Systems
Operations.

4.4 Verify that U.S. Testing is ready to accept samples.
Responsibility: Waste Systems Engineering.

4.6 Verify sample capacity at U.S. Testing before each day's sampling and
verify the WHC storage location is available for sample storage.
Responsibility: Waste Systems Engineering. ‘

4,7 Notify Third Party Inspector.

Responsibility: Project Engineering.

Procedure

The drilling operation will proceed under the direction of the RHO Drilling

Supervisor and samples from the correct well depths will be provided to the

WHC personnel in a bucket. The bucket will be moved clear of the drilling

site by the WSO Technician before filling of the sample bottles begins.

5.1

Verify the depth at which the sample will be taken prior to actual
sampling. Record the date well depth and well number in the field log.




5.2

5.3

5.4

5.5

5.6
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Obtain the sample from the driller in a bucket. The sample will
require enough material to fill the nine sample bottles (approximately
1 1/2 quarts) and provide approximately one quart for the geologist
examination.

Separate enough fine material from the sample to fill the nine sample
bottles. This may require the use of the sieves or brushing of the
larger materials. Fill the bottles full with no head space, cap
tightly, and place a seal tape over the cap. Bottle caps must not be
interchanged. Place the Samp]e bottles in the correct cooler for
either U.S. Testing or WHC storage and make sure they are packed in

ice.

A separate sample will also be taken and placed in a plastic bag and
labeled for examination by the geologist. This sample will not be
screened or modified in any way and will consist of approximately one
quart of material.

Log the sample on the "Sample Log Form", prepare a "Sample Analysis
Request" Form and fi11 out a "Chain-Of-Custody" form for each cooler.

Wash the sample handling equipment with river water and rinse with
distilled water prior to use with the next sample. This will prevent
cross contamination between samples. ’

Repeat steps 5.1 through 5.5 until all sampling for the day is
complete. Transport the two coolers with the sample bottles to U.S.
Testing and to the 325 Building for storage. Samples for U.S. Testing
are to be delivered to the North East door where a bell can be used to
signal the laboratory personnel. The chain-of-custody forms must all

‘be signed by the person delivering the sample and the person receiving

the samples. Provide a copy of all chain-of—lcustody forms, sample

analysis request forms, sample log forms, geologist log, third party
inspection check lists and fie]d-log to Waste Systems Engineering at
the end of each day.
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e Battelle

Pacitic Narthwest Laboratories

' 0 an‘ l'(,(,
Richlane \Warhingron 91352

CHAIN OF CUSTODY

Company Contact:

Samples Collected by:-

Date:

Sample Location:

Telephone:

Time:

ice Chest No.:

Remarks:

Field Logbook Page No.:

Method of Shipment:

Sample ldentification

CHAIN OF POSSESSION

Relinguished by:

Relinquished by:

Relinquished by:

Relinquished by:

Received by: Date/Time:
Received by: Date/Time:
Received by: Oate/Time:
R-cetved by: Date/Time

BC-1200-




| 'Samp1e No.

Date

Time

Sample Log Form

Sample Name of
Size Collector

Signature
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Description
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REQUEST

United Stactes Testing Company.

o

DR2:(7,9)66

{ HWestinghouse 2800 George Washington Way
_ W/B-46 / 337 Bldg. !/ WHC / 300 Area Richland WA 99332
Collactor Recaived by
.- Date /Time Sampled Title
Company Contace Carolyn Dupuis Date Time
CHAIN OF CUSTCDY NO. Q WATER @ SOIL
SAMPLE ID [] OTHER
UST SAMPLE ID
COMMENTS - -} a
— —
— =3 =
SCREEN ANALYSIS E o s
. o ret o~
< (V] —
— —— ——
. CODE | CONSTITUENT ) ~ &
1] 723 1CP METALS 6010 v : v |
2| 726 TcP METALS 6010 ENHANCED X |
3] A20 ARSENIC
(' 4| A2l | MERCURY Y |
5 | A22 SELENIUM |
6 | A23 THALLIUM |
7 | a24 THIOUREA 8330 |
8 | 727 METHOD 8330 ENHANCED |
i 9 | ASL LEAD DY GFAA X
1o | 739 PC3
11 | 728 PESTICIDES 8080
12 | 729 PESTICIDES 8080 ENHANCED |
13 | 730 | VOA METHOD 8240 |
14 | 731 | VOA METHOD 8240 ENHANCED
15 | 732 A/B/N 8270
16 | 733 A/3/N 8270 ENHANCED -
17 | 734 PESTICIDES METHCD 8140 i
18 | Ccs8 TOX X |
19 | C69 ToC X |
20 | C70 | CYANIDE :
21 | 73% NITRATE, SULPHATE,.... (IC) i |
22 | C77 PERCHLCRATE |
23 | ¢78 SULEICE ,
24 | C30 | AMMONIUM ION i
25 | c3l ETHYLEZNE GLYCOL l |
26 | 109 | COLIFCRM BACTERIA e |
27 | 131 RADIUN | |
28 | 212 ALPHA f X |
23 1111 3ETA * 1% , |
20 | €36 DICXIN i ' ; |
3L | €37 CITRUS ARD 2 ' :
32 | 191 | CCNDUCTIVITY i
332 139 > : - i 4 N
34 | 736 | DIRECT AQUEOUS INJECTICN i :
33 1733 | HERBICICE 2,4-0, 2,4,5-TP SILVEX V
36 | 737 | HERSICIDE 8150 ENHANCED i |
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Deep Soil Sampling

Third Party Inspection Checklist

Inspections Checklist

*Sample Location
Identification

*Date/Time Sample taken

*Well Depth of Sample

*Were the nine sample
Bottles filled?

*Were the bottles sealed
with a seal tape?

*Were the bottles placed
in a proper coolers?

*Were the chain-of-custody
and sample analysis request
forms prepared?

*Was the geologists
samples taken?

*Were the tools cleaned?

© For comments put a 1, 2

3, ... at the point the comment applies and

write the comment on the back of this sheet.




APPENDIX D
Sample Forms

Third Party Inspection
and -
Chain of Custody




S Battelle

Pacine Northwest Laboraton ) CHAlN OF CUSTODY
P‘() Um(u "'ml e Hones : /0 C) 9
ReuManed Washuncton M8
Carolyn Dupuis 376-3318
Company Contact: Telephone:
Samples Collected by: _UJC Skinnepr / CﬂID Date: 5_/' 136 Time: 2:20 ;DM
Sample Location: 3co /4"‘?/\ ﬂ’bﬁfﬁ‘a _T;rnabfs‘ /d/gém.; P{Ac
ice Chest No.: Wre -1 Field Logbook Page No.: <.

Remarks:_fﬂm‘nle Nun herr.  2AS [we// N2 2 dg{atk 5 'F‘A')

Method of Shipment: ttles < b < l;\l,fl.'dp_ Lce ¢ host

Sampie Identification c .

(3) 40m G - C68 2A5-X/, 2.nS-x2, LAS5 -X3
(2) 250 m1 G - C69 2AS5-Y/, 2°A5- V2
(3) 125 m1 P - 726, A21, A51, 212, 111 2A5-%) 2aAS-22

2LAS -2 2
CHAIN OF POSSESSION
Relinquished by: Received by: Date/Time:
OA Decpia. - /. 22 7 _/‘2 2,2 44/:42‘@74) S8 4SS
Relinquisheé by: Received by: - Date/Time:
Relinquished by: Received by: Date/Time:
Relinquished by: Received by: Date/Time

sch200-345 (.35




><Battelle

Paciiic Northwest Laboratories

CHAIN OF CUSTODY

—

E140F
E 0
E 4D

Sample Location:

300 Area Process Trenches East Trench

P.O. 8o 299 ===
Richiand, Washington 993152 i l z-z-
Company Conté;:t: _Carolyn Dupuis Telephone: 376-3318
Samples Collected by: WC Skinner/CAD Date: 7/11 I&’Te Time: __ [0 25 aj

Ice Chest No.:

WHC- [/

Remarks:

Sample Number E'IH‘— DA

Field Logbook Page No.:

v

Method of Shipment:

Bottles in plastic bag in an ice chest

L, E14Da=-X2 cruph -x3(3) 40 ml G - 731, C68

Sampie ldentification

b Y1, Bl DAY

(2) 250 ml G - 727, 729, 733, 734, C69, C80, C81, C86, 736, 737 |

(3) 125 m1 P - 726, A20, A21, A22, A23,

Azl El/FP3 =TT

g /+DAa 23

As1, C70, 735, C77, C78,

109, 181, 212, 111, C87

CHAIN OF POSSESSION

Relinquished by:

M'DUMU"/J/

Received by:

/] C

ol ik LY Sy P

Retinquished A)y:

B~
Received by:

Relinquished by:

Received..by:

Relinquished bLy:

Received by:

Date/Time:

2=2/(-3p 459
Date/Time: t
Date/Time:
Date/Tune
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SHALLOW SOILS SAMPLING

‘ﬁ*{;_i:’ Third Party Inspection Checklist

Insbectidn Checklist

|

*Sample location-identification.

*Date/Time Sehple-taken.‘“

ot
1. 25

3.2 (-¥k

*Correct measurement for sample
1ocat1on ' .

*Too1s were c]eaned before
samp]xng

B

Yes

*Sample'materfels'taken'from
~the proper depth..

*Seal tape applied to sample f
bottle caps. : : VJ% 3?’ Voo
:
*Chain- Of Custody Form and Ana]ys1s | ,
Request Form perpared. v & d&’ Y? '1&7
e 2.,
; N _ |
*Geologist sample taken. i y "
' ‘/e!'s # Y;L. éy
o




Deep Soil Sampling

.} Third Part Inspection Checklist
Inspections Checklist
2
*Sample Location We !/ _
Identification RXRAS /&83

*Date/Time Sample taken

R 2Lo0m &5-/-8b

*Well Depth of Sample

5/

*Were the nine sample
Bottles filled?

Yes

*Were the bottles sealed
with a seal tape?

Yes

*WYere the bottles placed
in a proper coolers?

Jes

*Were the chain-of-custody
and sample analysis request

forms prepared?

Yes

*Was the geologists
t) samples taken?

Yes

*Were the tools cleaned?

% %[

Yes

For comments put a 1, 2

——R e

3, ... at the point the comment applies and

write the comment on the back of this sheet.




APPENDIX E

U.S. Testing
Technical and Price
Proposal
and
Analytical Method Group Codes
and

Hazardous Substance Constituent Codes




United States Testing Company, Inq.

Richland Division

2800 GEORGE WASHINGTON WAY

RADIOCHEMISTRY
MADIATION DOSIMETRY
NUCLEAR SERVICES
BICASSAY
AGRICULTURAL SERVICLS
ANALYTICAL CHEMISTRY

ENGINELRING INSPECTIOY

RICHLAND, WASHINGTON 99352 (S09) 375-3131 | e mheile mOLLUTION CONTROL
L WD McCormack
Chron
February 19, 1986 SPWA

OUR LETTERS AND REPORTS ARE FOR TH
COMPANY, iN
ANY OTHER MANNER W{THOV

Task w/0 attachment
MG Zimmerman

Dean H. Glazier *—ELSJL~
Subcontract Administrator PoLiv
Pacific Northwest Laboratories - R 3 it
0SB Building

300 Area / Room 282

6 Mendoor

M 62/ SR

Dear Mr. Glazier:

Attached for PNL's review and consideration are UST-RD's technical
and price proposals for Special Project Request for Price Proposal,
SPRFFP 86-9.

If you haQe any questions regarding this proposal, please cbhtéét
G.R. Rao for technical matters and V.H. Pettey for financial matters.
Sincerely,

UNITED STATES TESTING COMPANY, INC.

N H Moo i )y ety

Van H. Pettey
Vice President - General Manager

VHP : Tmm
Enclosure

xc: Govind Rao
File

RECE!IVED
L ol ond -4 LYaXe!
FEB 19 1°6R
SUBLONTRANY
€ EXCLUSIVE USE OF THE CLIENY TO WHOM THEY ARE ACDRESSED. AND THEY AND THE NAME OF THE UNITED STATES TESTING

USED UNDER ANY CIRCUMSTANGCES IN ADVERTISING TO THE GENERAL PUBLIC AND MAY NOT BE USED IX

o AR 1T ¢ 13
c. CR iTS SEALS OR INSICMIA. ARE NOT T2 DESTROTED IM TESTING ARE RETAINED A MAXIMUM OF THIRTY DAYS.

T OUR PRIOR WRITTEN APPROVAL, SAMPLES NOT




86-9.1

86-9.2

§6-9.3

86-9.4

86-9.5

86-9.6

86-9.7

86-9.8

86-9.9

PROPOSAL 86-6

Introduction

Methods

Water Extraction Procedure
Quality Control

Samples Sizes, Sample Freservation, Holding Times
and Detection Limics

Facilities, Equipment and Fersonnel
Impact on the Routine Program
Reports and Turn-around Times

Price Proposal

RECEIVED

FEB 19198
SUBLONTRALT
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€6-6.1 Introgucrtion

UST~RD nas been performing analyses for organic ané inorganic
pollutants, primarily in ground water samples. The generel
scheme of analysis consists of extraction of the analyte of
interest in & suitable solvent followed by detection using
appropriate analytical instrumentation. The analysis of soil

samples will follow the same general pattern. However, there are
significant differences in the detailed application of the
analytical procedures. These differences arise mainly in the

extraction procedures, wnlile detection techniques remain the
same.

Documented extraction procedures are available for many of
the specified analyses. For these cases, UST~RD will use the
appreprliate procedures. For cases where a definite extraction
procedure is not available, UST-RD will use the aqueous
extraction procedure described in Section 86-9.3. The agueous
extract will then be haendled in a manner identical to that used
for the analysis of aqueous samples. In either case. in the
event that sample extracts are "dirty" (contain porentially
troublescome interferences), UST-RD will dilute the extracts prior
to analysis. Additional clean-up procedures that would require
major capital eguipment purchases will not be emploved. The
lower limit of detection for diluted extracts will be
appropriately higher.

, ) :

In subsequent sectiochs we will discuss the methods, the
detection limits, the minimum sample sizes necessary, sample
preservacion and holding times, the impact on the routine program
ané the turn-around times for all of the reqguested analyses
except Dioxin. The analysis for Dioxin &t UST-RD will have
Ssevere adverse impact on the routine program. Acguisition of
major eguipment will be necessary to offset such an impact.
Non-radiocactive soil samples can pe analyzed by UST-Hoboken.

In preparing this proposal, UST-RD has the understanding
that:

(a) The soil samples will either be non-radioactive or be only
slightly radiocactive so that UST-RD will not have to expend
considerable effort in attempts %o minimize radiation
exposure to personnel as well as prevent contamination of its
low-level radiocnemistry laboracories;

(b) The turn-~arounc times are contingent upon the timely
acqulisition of all of the new eguipment and glassware
identified in the proposal;

(c) The detection limits discussed in B8B6-~9.5 are a oriori limics
and may be revised under certalin circumstances; and

(d) Method verilicacion studles performed grior =o the analysis
o samples may result In method modification.

[
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(e) UST-RD will require at least 5 weeks from the time of
acceptance of this proposal to prepare £for the analy51s of
soll samples.

§6-9.2 METHODS

Iin most cases, the methods described in SW8B46 procedures will
be employed for analysis. In a few cases, methods for water and
waste water analysis will be adapted to soil sample analysis.
Instrument calibration and other instrument-related procedures
will remain the same as used for the analysis of agueous samples.
The specific methods that will be used are enumerated below,
along with variations if any., from the procedures. Detection
limits and sample sizes are presented in Section 86-9.5.

86-9.2.1 ICP METALS - ENHANCED LIST

(a) Method 6010 of SW8461 procedures will be used. The soil
samples will be sub)ected to the acid digestion procedure
described in Method 3030. Note: (i) Method 6010 does nhort
explicitly address the analysis of Sr and Os. However,
previous experience with these analytes has shown that
reliable Sr results can be obtained for agueous samples.
There is some uncertainty regarding Os. (ii) Mexhod 3030
is an acid digestion procedure that will be used to prepare
scil samples for analysis by ICP. The method does not
explicitly address” the dissolution of Sodium., Aluminum,
Manganese, Potassium, Iron, Osmium, Strontium, and Calcium.
Preliminary indications suggest that Method 3030 will be
applicable to all of the above metals except Osmium.

UST-RD will investigate Osmium analysis further.

(b) A 1.0 g portion of sample will be used for each analysis.
The digestate will be diluted to 100 mL with Type II (or
better) water. The detection limicts for the various metals
in the digestate will be the same as in the analysis of
agueous samples.

86-9.2.2. Arsenic
(a) Method 70601 of SW846 procedures will be used. The soil

samples will be subjected to the ac‘d digestion procedure
described in Method 30501.

(b) A 1.0 g portion of sample will be used for each analysis.
The digestate will be dilutfed to 100 mL with Type II (or
better) water. The detection limit for Arsenic in the
digestate will be the same as in the analysis of aqueocus
samples.

66-9.2.3. Mercurv
(a) Metnod 7471l of SW846 procedures will be used.

DRZ:[7,4]12353
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(b)

A 0.2 g portion of dry sample will be used for each
analysis. Each sample will be analvzed in triplicate. The
average of the three adeterminations will be reported. The
a priori detection limit for a 0.2 g sample will be
eguivalent to that in the analysis of aqueous sampies.

86-9.2.4. Selenium

(a)

Method 77401 of SWE46 procedures will be used. The soil
samples will be subjected to the acid digestion procedure

Sescribed in Method 30501,

(b)

A 1.0 g portion of sample will be used for each analysis.
The digestate will be diluted to 100 mL with Type II (or
better) water. The detection limit for Selenium in the
digestate will be same as in tne analysis of agueous
samples.

86-9.2.5. Thallium

(a)

(b)

Method 78411 of SW846 procedures will be used. The soil
samples will be subjected to the acid digestion procedure
described in method 30301.

A 1.0 g portion of the sample will be used for each
analysis. The digestate will be diluted to 100 mL witn
Type II (or better) water. The detection limit for.
Thallium in the digestate will be the same as in the
analysis of agueous samples.

86-9.2.6 Thiourea Compounds - Enhanced List

(a)

(b)

Thiourea compounds will be analyzed by HPLC by Method 83301
of SW846 procedures with the following variations:

(i) The thiourea compounds will be extracted in water
according to the procedure described in 86-9.3.

(ii) The sample extract will be analysed by direct agueous
injection into a High Pressure Liquid Chromatograph.

The detec<tion limits for the thiourea compounds in the
extract will be the same as in the analysis of agueous
samples.

86-9.2.7. Chlorinated Pesticides - Enhanced List

(a)

Metnod 80801 of SW846 procedures will be used. The
chlorinated pesticides will be extracted in hexane:acetone
(l:1) by the Soxhlet extraction procedure (Methoc 3340+).
sampl2 Will be used for each
W

a vsSis.
I1. be concentrated to 10 mi

nely
and an

4’\
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aliguot will be analyzed by GC/ECD. The detection limits
for the chlorineted pesticides will be 0.1 ug/g.

(c) Sample extract will be cleaned up by passing them through
an alumina column. If the cleanup proves insufficient, the
extract will be diluted appropriately before analysis by
GC/ECD. '

66-9.2.8. - VOA - Enhanced List

(a) Method 82401 of SW846 procedures will be used. The

volatile organics will be introduced into the gas
chromatograph by the purge and trap metnod (Method 30301).

(b) A 3.0 g portion of sample will be used for each analysis.
The sample will be extracted in methanol and an aliguot of
the extract will be analysed. Detection limits for the
various compounds in the extract will be the same as for
agueous samples.

{c) Sample extracts that are "dirty" will be diluted
appropriately before analysis. No additional cleanup will

be attemptea.

86-%9.2.9. ABN ~ Enhanced List

(a) Method 8270l of SWB46 procedures will be used. The
semi-volatile organics will be extracted in methylene
chlorige by the Soxhlet extraction procedure (Method
33401).

(b) A 10 g portion of the sample will be used for each
analysis. The sample extract will be concentrated
appropriately and analysed by a capillary GC/MS. Detection
limits in the extract will be similar to that for agueous
samples.

(c) Sample extracts that are "dirty" will be diluted
accordingly before analysis. No additional c¢leanup will bpe
attemptedg.

86-9.2.10 Phosphorus Pesticides

(a) Method 81401 of SW846 procedures will be used. The
phosphorus pesticides will be extracted in hexane:acetone
(1:1) by the Soxhlet extraction procedure (Method 33401l).

(b) A 10 g portion of sample will be used for each analysis.
The sample extract will be concentrated to 10 mL ‘and
analysed by GC/FPD. The detection limits in the extract
will be same as that for agqueous samples.

(<) Sample extracts will be cleaned up by an alumina cleanup
procedure. "Dirty" sample extracts wlill be diluted

l{l
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£6-9.

(b)

(c)

-
-

accordingly before analysis. -

1 Extractable Organic Halide (EOX)

[

The extractable organic halides will be extracted from a
1.0 g aliquot of sample in ethyl acetate by sonification as
Gescribed in EPA Document 600/4-84-008 (see attachment)Z2.

A 125 W ultrasonic bath will be used for sonification
insctead of a 220 W bath. The sonification time will be
doubled. (Because of the smaller size of the 125 W
ultrasonic baths, the effective power per square inch will
be about the same).

The extract will be analeed with a Dohrmann DX-20 TOX
analyzer. An EOX sampling kit will be purchased from
Dohrmann to permit analysis of the extract.

Each sample will analyzed in duplicate in order to provide
a measure of sample innomogeneity. A minimum of 1.0 g of
sample will be used for each analysis. Because the method
detection limit can vary with instrument sensitivity and
matrix effects, an a priori detection limit of 1.0 ug/g is
proposead.

Sample extracts that are "dirty" or that exceed the
instrument capabilities will be re-analysed after
appropriately diluting the extracets.

86-9.2.12 Total (Extfaétable) Oraganic Carbon (TOC)

(a)

(b)

(c)

(d)

(e)

The extractable organic carbon will be extracted in water
in accordance with the procedure described in 86-9.3.

The sample extract will be analysed by an Ionics TOC
analyzer in a manner identical to that used in the analysis
of agqueous sample (Method 303A3).

A minimum of 10.0 g of soil will be used for each analysis.
The detection limit will depend upon sample homogeneity.,
matrix effects and instrumental sensitivity. An a priori
detection limit of 10 ug/g is proposed with a 1.0 g portion
of sample being analyzed. However, the actual detection
limit may have to be revised upwards.

Each sample will be analysed in duplicate in order to
provide a measure of sample inhomogeneity.

"Dirty" sample extracts will be diluted appropriately prior
to analysis.

86-9.2.13 Cvanide

{a)

The "extractable" cyanide will be extracted in water by the
procedure described in 86-9.3.

DR2:[7,4]1235 rage - &




(b) The aqueous extract will be analysed in a manner identical
to the analysis of agueous sampies (Method 412D-).

(<) A minimum of 10.0 g of soil will be uUsed for each analysis.
The detection limit will depend upon several, as yet
undetermined, factors. The sensitivity will be limited by

matrix effects rather than by instrumental capabilities.
An a priori estimete of 100 ug/g is proposed Zor the
detection limit.

86-9.2.14 Lead bv GFAA

(a) Method 7421l of SW846 procedures will be used. The soil
samples will be subjected to the acid digestion procedure
described in Method 3050.

(b) A 1.0 g portion of sample wilil be used for each analysis.
The digestate will be diluted to 100 mL with Type II (or
better) water. The detection limit for Lead in the
digestate will be expected to be the same as that for
-agueous samples.

86~9.2.15 Anions (Nitrate, Sulphate, ...)

(a) The anions will be extracted in water by the procedure
described in 86-9.3. :

(b) The extract will be analysed by Ion Chromatography in a
manner identical to that used for agueous samples.

(c) "Dirty"” extracts will be diluted appropriately prior to
analysis.

86-9.2.16 Perchlorate

(a) The same considerations as those for Anions (86-9.2.153)
will be used.

86-9.2.17 Sulphide
(a) Sulphide will be extracted in water by the procedure

described in 86-9.3

(b)) The extract will be analyzed by titration.

86-9.2.18 -Ammonium Ion

(a) Ammonium Ion will be extracted in Sodium acetate.

(b) The extract Qill be analyzed by Selective Ion Electrode iIn

a manner identical to that used for agueous samples.

DR2:{7:,4}235 Page -~ 7




86-9.2.1 Ethviene Glvcol

(2) Ethylene glycol will be extracted in water by the procedure
described in 8§6-9.3.

(b) The extract will be analysed by direct injection into a
GC/FID in a manner identical to that used for aqueous
samples.

(c) A minimum of 10.0 g of sample will be used for each
analysis. An a priori detection limit of 3.0 ppm in the
extract is proposed.

(d) “Dirty" extracts will be diluted appropriately.
86-9.2.20 Coliform Bacteria
(a) The soil samples will be subjected to the extraction

procedure described in 86-9.3.

(b) The extract will be analysed for coliform bacteria in a
manner identical to that used for aqueous samples (Method
508A3). The water used in the extraction procedure will be
concurrently tested for coliform bacteria.

86-9.2.21 Radium (Total)
(a) Fifty grams of Soil will be leached with 8N Nitric Acid.
(b) The leachate will be analysed by procedure 20-RA-02

discribed in UST-RD's procedure manual, UST-RD-PM~2-86.

(c) Some developmental effort will be necessary.
86~9.2.22 Alphs
(a) Up to 100 mg of Soil will be directly counted in a

proportional counter.

86~9.2.23 Beta
(a) Up to 1.0 g of Soil will be directly counted in a

proportional counter.
86-9.2.24 Dioxin

UST~-RD currently does not perform dioxin analysis in
Richland. Non-radicactive samples will be sent to
UST-Hoboken for analysis. The acguisition of the capability
to analyze Dioxin in Richland is dependent on the following:

(i) Avallability of surrogates and st
Zioxin surrogates and sStandards

a

ndards - EPA provides
ee £

a
r of charge only o

rt




contracet .laporatories approved for dioxin analvsis.
Surrogates and standards are commercially avesilsoble but
are quite expensive. It is our estimate that start-up
and calibrations would cost arouna $16.,000.

(ii) Availability of GC/MS -~ A more serious concern is the
severe adverse impact dioxin &@nalysis may have on the
routine program. The GC/MS presently used for ABN
analysis would have to be re-configured for dioxin
analysis. During the dioxin analysis period, the GC/MS
would not be aveilable for ABN analyses. It 1is
anticipated that at least 1 to 2 weeks would be required
to set up and calibrate for Dioxin.

(iii) Training of Personnel - Because of the extreme hazard
associated with handling Dioxin, additional training of
personnel will be necessary prior to sample analysis.

86-9.2.25 Citrus Red No. 2

(a) Citrus Red No. 2 will be extracted in water by the
procedure described in 86-9.3.

(o) The extract will be analysed in a manner identical to that
used for aqueous samples. A Beckman UV/VIS spectrophoto-
meter will be used.

-.86=-9.2.26 ) Direct Agueous Inijection

(a) Direct agueous injection compounds wlill be extracted in
water by the procedure described in 86-9.3.

(b) An aliguot of the extract will be directly injectsa into
the analytical instrument (GC/MS) in the same mannar as
that used in the analysis of aqueous samples.

(c) A minimum of 10.0 g of sample will be used for each
analysis. The a priori detecticon limits in the extracts
will be the same as tnhose for agueous samples (viz. 3
ppm) -

(a) "Dirty" extracts will be diluted appropriately before

analysis.

86-9.2.27 KHerbiciaes

(a) Herbicides will be extracted in ether-acetone and analysed
by GC/ECD according to the procedures described in Method
8130l of SWE46 procedures.

(b) Fifrty grams of soil will be used for each analvsis. The
sensitivizy of the method depends upon the level of
interferences rather than on instrumental capabililities. AN

a pr.ori detection limit of 1.0 ug/q9 1is propdsed here.




(c) "Dirty" ewxwtracts will be diluted appropriately before
analysis.
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SW846 Procedures: Test Methods for Evaluating Solid Waste,
2nd edition, 1984.

EPA-600/4-84-008, Development and Evaluation of Methods for
Total Organic Halide and Purgeable Organic Halide in Waste
Water, 1983.

Standard Methods for the Examination of Water and Waste
Water, l6th Edition, 1985.




§6-9.3 WATER EXTRACTION PROCEDURE

For those analyses that require a water extraction procedure,
UST-RD will use the procedure described below:

(1) A weighed portion of the sample will be placed into a
pre-cleaned container with a teflon lined 1lid.

(2) A measured volume of Type I water will be added to the bottle
and the bottle will be capped.

(3) The constituents of interest will be extracted by
continuously shaking the container in a reciprocating shaker
for 30 minutes.

e sample extract wiil then either be centrifuged or
iltered to remove partliculate matter.

(3) The extract will then be analysed for the intended analyte by
the appropriate methods described in 86-9.2. 1If the analysis

cannot be performed immediately, the extracts will be
preserved until analysis. Table 1 summarizes the
preservation of the extracts for the various analyses.

Typical aliquots that will be used in the extraction
procedure are shown in Table 2 (86-9.3). The actual amounts used
will depend upon data from preliminary analyses. We do not have

priori knowledge of the extraction efficiency, or of any
potentlal problems that may be encountered. The extraction
procecdure will be modified appropriately if other, as yet
unavailable, information makes it necessary.




Table

A
-

Preservation of Acueous Extracts

CODE ANALYSIS

727 Thiourea Enh.
ce¢ TOC

c70 Cyanide

735 Anions

c?77? Perchlorate

Cc78 Sulphide

cgl Ethylene Glycol
109 Coliform Bacteria
c87 Citrus Red No. 2
736 Direct Agueous

Injection

PRESERVATIVE

Cool

Cool

Cool

Cool

Cool

cool

to

to

to

to

to

to

40C

4o¢,

4o¢,

aoC

40¢

40C,

Cool to 4°C

Cool

cool

to

to

40¢

40¢

cool to 40C

H2504 to pHK2

NAOH

to pH>1l2

0.5 mL Zinc
Acetate plus NACH to pH>S




£6-9.4 Qualitv Control -

UST-RD will adnere to the general quality control guidelines
described in the various procedures used for analysis. The
following is intended to clarify the specific actions that U3ST-RD
will toke:

(a) UST-RD will analyze a minimum of four "blank" soil samples
for all the analytes of interest as part of the start-up
program and personnel tralining. At least two matrix spikes
will be analyzed.

(b) With every batch of samples analyzed, UST-RD will perform
reagent blank analysls to ensure that the reagents are free
from interferences.

(c) Ten percent of all samples will be spiked with the analytes
of interest and analyzed to determine matrix effects.
Anotner aligquot of the same sample will be similarly spiked
and analyzed. Deta from the duplicate matrix spikes will be
used to monitor the precision of the method. 1In certain
cases (As, Se, Tl, Pb., NHy4+, etc.), if matrix effects are
consistently severe, UST-RD will determine the analytes of
interest by the method of standard adaition.

(d) Sample extracts exhibiting results exceeding the highest
calibpration standard will be appropriately diluted_and
re-analyzed. The re-<analysis of dilutions will be billed at
the negotiated unit prices.

86-9.5 Sample Size and Sample Preservation, Holding Times,

and Detection Limits

86-9.35.1 Sample Size and Sample Preservation

Varying quantities of soil will be used for the different
analyses. The typical quantities that will be used are shown in
Table 2. The actual guantities used may have to be revised
upwards or downwards after the first few analyses, if it is
determined that petter detection limits can be realized by using
a larger aligquot of sample or that severe matrix interferences
exist (hence, requiring that a smaller aliguot be used). In any
event, sufficient sample must be collected to permit some
variation in the sample aliguots analyzed. Additional sample
will @als0 be reguired for duplicate and matrix spike analysis.
UST-RD recommends that a minimum of 1000 g of soil be collected
for each sample.

Samples must be collected in several pre-cleaned containers
that are appropriate for the various analyses. Tcble 3 shows the
recommended containers and the analyses for which they are
intended. All sample contalners must be "i1ced" or refrigerated
&t 49C from the time of collection untll analvsis. Special
Tfention shnould pe pald to the collaction oI samples intenaad
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for VOA and EOX analyses. These should be collected with no

headspace in glass containers with open~-top lids and tefldn
septa.

86-9.5.2 Holding Times

UST-RD will analyze the samples within the maximum holding
times recommended in the procedures for the individual analysis.
The samples will be refrigerated until analysis can be performed.
The maximum holding times are listed in Table 4.

86-9.35.3 Detection Limits

A priori detection limits for the various analytes are
presented in Table S. The detection limits are based upon the
assumption that the sample aliquots shown in Table (2) will be
analyced and that no matrix interferences exist. The actual
detection limits will depend to a large extent upon matrix
effects rather than upon instrumental capabilities. The
detection limits have been calculated for the sample aliguots
analyzed and the extraction volumes shown in Table (2). In
general, the detection limits are higher than those for aqueous
samples because much smaller aliguots of soil are analyzed as
compared tO water samples. For example, 1.0 g of soil is
analyzed for metals, as compared to 100 mis of water samples. So

.. detection limits for metals will be at least a factor of 100

higher for soils. The detection limits shown in Table (5) may be
revised under the following circumstances: ’

(a) Larger or smaller aliguot used for analysis - This may be
necessitated either by very low levels of the analyte of
interest in the soil, or by severe matrix interferences.

(b)) Dilutions of "dirty" exztracts ~ Sample extracts that are
observed to contain extraneous material that would interfere
with the determination of the analyte of interest, or that
would pose a threat of potential damage to analytical
instrumentation, will be diluted appropriately before
analysis. Detection limits would increase appropriately.

(c) Method Limitations - If as yet undocumented limitations of

the employed methods exist, the detection limit may be
affecred.
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TABLE 2

Sample Aliguots Analvzed

Sample Final Extracst
Code Analvsis Weight (ag) Volume (ml)
726 ICP Metals 6010 Enh. 1.0 100
A20 Arsenic 1.0 100
K21 Mercury 0.2 (3 times) 100
A22 Selenium 1.0 100
A23 Thallium 1.0 100
727 Thiourea €330 Enh. 10.0 10
729 Pesticides 8080 Enh. 10.0 10
731 VOA Method 8240 2.0 -
733 A/B/N/ 8270 Enh. 10.0 10
734 Pesticides 8140 10.0 10
C68 ECX 1.0
c69 TOC 10.0 100
c70 Cyanide 10.0 160
ASl LEAD BY GFAA 1.0 100
735 Anions 10.0 20
c77 Perchlorate 10.0 20
C78 Sulphide 10.0 100
Cgo0 Ammonium Ion 10.0 100
c81l Ethylene Glycol 10.0 _ 10
109 Coliforum Bacteria 10.0 . 100
181 Radium : 50.0 ' to be determined
212 Alpha 0.1 -
111 Beta 1.0 -
c86 Dioxin - -
CE7 Citrus Red No. 2 10.0 100
736 Direct Agqueous Injection 10.0 100
737 Herbicide 8130 Enh. 5C.0 3

The Final Extract Volume is the volume of the extract after
all concentrations or dilutions have been made. For example,
the initial extract volume for A/B/N and pesticides 1is 300
mL. However this is concentrated down to 10 mL prior to
analysis. :

s
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Table

3

Ssamoie Containers(l),(2)
: Number of

Analvsis Containes Contaliners
VOA (731), TOX (Cé€8) 25 miL Amber glass 4 3

with open-top 1id and

teflon septum. Sample

should be collecred

with no heaa-space.
ABN(733), 8080 Pesticides (729), 125 mi Amber gldss V' z -
8140 Pesticides (734), Thiourea wide-mouth wich
(727), Herbicides (737), Direct teflon-lined 1lid.
Agqueous Injection (736), Ethylene
Glycol (C87). Dioxin (C86).,
Ammonium Ion (CB0O), TOC (C69)
Metals (726), Arsenic (A20), 123 mL polyethylene 3
Mercury (A21), Selenium (A22), wide mouth with
Thallium (A23), Lead {(A31l), seflon-lined 1id
Anions (733), Perchlorate (C77),
Coliform Bacteria (109), Radium
(181), Alpha (212), Beta (11ll).

Sulpnide (C78), Citrus Red (C87)

1. Pre-~cleaned sample containers
Research Inc., 23787 F Ficher
2.
until analysis.
DR2:[7,4)2353

are available from Iiéﬁém
Street, Hayward, CA 94345.
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Table 4

Maximum Holding Times (1)

Code Analysis Extraction Analvsis
726 See Table 1 - 6 months
A20 " - 6 months
A2l * - 28 days
AZ2 " - 6 months
A23 " - 6 months
727 " - 6 months
729 " 7 days 30 days
731 " 7 days 7 days
733 " 14 days 40 days
734 " 7 days 14 days
ce68 " - -

c69 " - 28 days *
c70 " - 14 days *
A5l " - 6 months
735 " - 48 hours *
c7? " - - *

c78 " - 7 days *
Cgo . - 28 days *
C81 " - -

109 " - 6 hours *
181 * - . - * .
212 " R - - '
111 " - - *

cgs " - -

ce7 " - - *

736 " - -

737 * 7 days 23 days

1. The maximum holding times are maximum times for which samples

DR2:

can be held prior to extraction or analysis and still be
considered valid. The "extraction" holiding times apply from
the time of receipt of the sample at UST-RD. The "analysis"”
holding times are also measured from the time of receipt of
the sample at UST-RD.

In those cases where the agqueous extraction procedure of
Section 86-9.3 will be used, the sample extract will be
analyzed within the holding times shown here. The times, in
these cases, are measured from the time of extraction. From
the =ime of extraction until analysis, the extracts will be
appropriately preserved and cooled to 49C. For the
preservation of the extracts, see 86-9.3.
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726
A20
A2l
A22
A23
727
729
731
733
734
cé68
Cc69
c70
‘A5 1
733
c77
c78
ceo
C81
109
181
212
111
C36
cs87
736
737

DR2:[7,4]
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- Pesticides
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Table 3

Detection Limits

Analvsis

ICP Metals 6010 Enh.
Arsenic

Mercury

Selenium

Thallium

Thiourea 8330 Enh.
8080 Enh.
8240

Enh.

8140

VOA Method
A/B/N €270
Pesticides
EOX

TOC
Cyanide
Lead by GFAA

Anions

Perchlorace

Sulphide

Ammonium Ion

Ethylene Glycol
Coliforum Bacteria
Radium

Alpha

Beta

Dioxin

Citrus Red No. 2

Direct Aqueous Injection
Hebicide 8150 Enh.

ue/q

See footnote 1 below
0.3

0.1

0.5

1.0

0.2

0.1

0.01, 1.0 see footnote 2 below
1.0

0.1

1.0

10.0

1.0

0.5

see footnote 3 below

2 ug/g

10.0

0.5

10.0

3 MPN/100 mL of extract

. to be determined . .

6 pCi/g
3 pCi/g

0]

(o I W RN T |

0
1
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Footnotes:

{1) The detection limits for the metals in soil will be 100
times hicher than the corresponding limits for eaqueous
samples. For example, for Ba, the detection level will be
200 ppb which is equivalent to 0.2 ug/g. The other metals
are similarly affected.

(2) The detection limit will depend upon wnether the soil

samples contain medium to high lievels of organic¢ compounds.
The extraction/analysis procedure differs slightly for the
low level and medium to high level soil samples. The
detection limit for low level soils is expected to be 0.01
ug/g., whereas for higher level soils, it will be 1.0 ug/g.
The actual detection limits will be established only after
the first few soil samples have been analyzed.

(3) The detection limits for the anions will be twice those for
aqueocus samples.
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86-9.6 Facilities, Equipment and Fersonnel

No major additional facilities will be reguired. Evisting
facilities will be used. The following equipment, glassware.
etc. wWill be reguired:

(a) EOX analyzer kit for EOX (C68) determination

(b) Centrifuge (for EOX, etc.)

(c) Soxhlet extractors for the extraction of ABN's and
pesticides

(d) Miscellaneous glassware, reagents, etc.
An additional person will be hired to handle the extra
workload arising from the tedious., labor-intensive EOX (C68) and

Herbicide (737) analyses.

86-9.7 Impact on the Routine Program

The major impact on the routine program will arise from the
EOX (C68) and Herbicide (737) analyses., and from the additional
agqueous extraction procedure (86-9.3). Appropriate steps will be
taken to minimize any adverse impact on the routine program. As
a minimum, these steps will consist of the following:

(a) Scheduling all or most of the effort under SPWAQBQ-Q to
be performed on over-time and on weekends, if necessary;

(b) Hiring additional personnel;
{c) Acquiring an additional TOX analyzer.

86-9.8 Reports and Turn-—-around Times

UST-RD will provide data reports on hard copy onlv. Results
can be provided on magnetic tape if additional funding 1is
available for the necessary programming effort. The additional
effort is required to convert the reporting units from ug/L to
ug/g, etc. The effort is estimated to take atr least 8 hours of
programmer and data handling time on an overtime basis.

Hard copy reports will be provided within 35 business days of
the receipt of samples.
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£6-5.9
Coce

~20
A22
A23
A5l
Ce8
Ccé69
c70
c77
c78
c8o
cgl
c86
ce?
i09
111
112
181
726
727
729
731
733
734
735
736
737

Price FProoosel

Analvsis

Arsenic

Mercury

Selenium

Thallium

pLead by GrAA

EOX

TOC

Cyanide

Perchlorate

Sulfide

Ammonium Ion

Ethylene Glycol

Pioxin

Citrus Red £2

Coliform Bacteria

Beta

Alpha

Radium

ICP Metals 6010 Enhanced
Method 8330 Enhanced
Pesticides 8080 Enhanced
VOA Method 8240 Enhanced
A/B/N B270 Enhanced
Pesticides Method 8140

Nitrate, Sulphate,....(ICQ)

Direct Agueous Injection
Herbicide 8130 Enhanced

* To be negotiated.

DR2:[7,41225

$ 30.00
$ 50.00
$§1535.0¢0
$150.00
$360.00
$280.00
$500.00
$600.00
$1653.00
$115.00
$315.00
$245.00
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FOREWORD

Environmental measurements ares required to determine the quality of
acbient waters and the character of waste effluents. The Envirormmental
Monitoring and Support Laboratory-Cincinnati conducts research to:

Under authoricy of Seczions 304(h) and 501(a) of the Federal Water Pollution
Control Act of 1972 and the Clean Water Act of 1977, the U.S. Environmental
Protection Agency (U.S. EPA) is required to promulgate guidelines establishing

test procedures for the analysis of pollutantcs.
evaluation of various procedurss for the determination of organic halides in

Develop and evaluate methods to measures the presence
and concentration of physical, chemical and radiclo-—
gical pollutants in water, wastewater, bottom sediments,

and sclid waste.

Investigate methods for the concentratiom, recovery, .

. and identification of viruses, bacteria and other =~

microbiological organisms in water; and, to determine
the responses of aquatic organisms to water quality.

; Develop and operate an Agency-wide quality assurance

prograw to assure standardization and quality control
of systems for monitorinz water and wastevater,

Develop and operate a computerized system for instrument
automation leading to improved dara collection, anmalysis,
and qualiry coancrol.

industrial vastewaters and solid samples as a group parameter.

Robert L. Booch, Acting Director

- Environmental Monitoring and

Support Laboratory-Cincinnaci

This report represents an




Disclaimer. ¢« ¢ ¢ ¢ ¢ ¢ 4 ¢ o ¢ o o o o s o 6 o o 8 2 e o @
Foreword. ¢ & ¢t ¢ i ¢ 4 i e o e e s o 0 e s e e b e e o
ADSELaCl. « v ¢ o ¢ o o o o o s o o o o s o o e« o s o o o

Figures
Tables.

Acknowledgement . . . & . ¢ o ¢ 4 6 o s 6 s e e o o o

1.
2.
3.
4.
5.

References. o« « ¢ ¢ ¢ o o « o e » o o o o o

CONTENTS

* & o e o e & a e e e s o e

e & ®w s & & ¢ e s o s s = s

IntroducZion . & v v ¢ 4 i e b e b 4 e e e s e e e e e
Conclusioms. . . . , + ¢ ¢ 4 v v 0 0 ¢ 70 o v o s
Recommendations. . . . . v ¢ ¢ ¢ ¢« 4 ¢ 4 ¢ o 0 o o .
Lizerarure Review. . . . . & ¢ v v 4 4 o o o 2 o o o «
Experimental . . . ¢ 4 -t 4 4ttt e e b o s e e e e
Sodium birhcnyl determination approach for
determinztion of orgamnic halides in vater . . . . . .
Evaluation of wmethod for POX in water using
the nicrecculometric titration approach . . . . . . .
Determination of TOX by carbon absorption using
the Dohrmann DX-20 microcoulometric titratiom system.
Determinazion of extractable organic halides (EOX). . .
Determination of EOX im solids. . . . . . . . . « + . .

Results and Discussion . . . . . e e o s 4 o e o o s o
Determination of organic halides using the SBP approach

Evaluaction of method for POX in water using the
microcoulometric titration approach . . . . . . . . .
Evaluation of U.S. EPA Method 450.1 for the
determination of TOX in wastewater. . . . . . . « . &
Determination of EOX {n WaLer . « ¢ « « « o o« o & o o
Determipation of EOX dn solfds. . . « ¢ + ¢ ¢ ¢« & & « &

® e 5 o e & &2 s s * e e

Appendices

A.
B.

c.
e D) |

Method for Purgeable Organic Halides (POX) . . . . . . . ..
Definition and Procedure for the Dertermination of

the HMethod Detectfon Limit . . . v ¢ & ¢ ¢ 4 o o o o o & &
Total Organic Halide Mecthod 450.1 . . . . . . . .« o .
Methed for Extractable Organic Halides (EOX) in Solids e ..

114

15

17
19
19
22

24
44
52
55

61

65

83
90
104 iy




extracted organic halides (e.g., PCBs, chlorinated
pesticides). Howvever, this approach does not detect
polar, nonextractable organic halides which are detected
by the TOX carbon adsorption approach. This feature of
the method is advantageous if the selective detection
of nonpolar organic halides, such as the priority
pollucants, is of interest, but undesirable if the TOX
concentration is of interesc.

The EOX method for solids appears ro vork guite well
for a variety of types of solids (e.g., soils, solid
wvastes, suspended solids contained in wastewater).
However, because of the diversity of solid sample
properties which are potencially of interesc, the
applicability of this approach to any specific sample
needs to be evaluated before the surrogate method
data caz be used by itself with a high degree of
confidenca. Additional extraction solvents and other
experimental parameters for this method should be
explored before widespread use of the method occurs.




l.

1.1

1.2

1.3

1.4

1.5

2.

APPENDIX D

METHOD FOR EXTRACTABLE ORGANIC HALIDES (EOX) IN SOLIDS

Scope and Application 1.l

This method {s to be used for the determination of extractable organic
halides (EOX) as Cl1~ in solids. EOX ;s defined as the sum of tﬁose
organic halides which are extracted and detected by pyrolysis/
microcoulometry under the conditions specified in thls method.

EOX includes but is not limited to the priority pollutant organic halides
specified in EPA Method 624 and 625 (1,2). Extractable organic halides
containing chlorine, bromine, or iodine are detected. ﬂove§¢r.ffluorine
containing species are not detected by this method.

This netﬁod’has been evaluated for solid wastes, solls, and suspended
solids isolated from industrial wastewater (2).

Any podificacion of this qethod, beyond those expressly permitted, shall
be considered as a major modification subject to application and approval
of alternate test procedures under 40 CFR 260.21.

This method is restricted o use by, or under the supervision of,
analysts experienced in the operation of a pyrolysis microcoulometer and
in the interprezation of the results.

Since this method does not i{dentify individual components, it is
advisable that compound specific techniques be employed to determine the
individual components present in ganple- exhibiting eignificant EOX

levels, unleas the pature of the sample is already known.

Summary of Method 2.1

A l-gram aliquot of a solid sacple 13 extracred with ethyl acetate by
sonificaction to isolate organic halides. A 25~uL aliquot of the extract
is injected into a pyrolykis furnace using s stream of CO3/07 and the
hydrogen halide (HX) pyrolysis product is determined by microcoulometric

ticration. . -
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4.2

5.1

5.2

as a potential health hazard. From this vievpoint, exposure to these
chemicals must be reduced to the lovest possible level by whatever means
available. The laboratory is responsible for maintaining a currenc-
avareness file of OSHA regulations regarding the safe handling of the
chemicals used in this method. A reference file of material handling
data sheets should also be made available to all personnel involved in
the chemical anzlysis. Additional references to laboratory safety have
been identified (4—6) for the informariom of the analyst.

Certain EOX compounds are tentatively classified a§ known or suspected
human‘o: mammaliam carcinogens. The#e‘include (but are not limited to)
carbon tetrachloride, chloreoform, 1,4-dichlorocbenzene, vinyl chloride,
polychlorinated biphenyls, a-BHC, 8-BHC, 6-BHC, y~BHC, and &,4'=DDT.
Prizary standards of these compounds should be prepared in a hood. A°
NIOSH/MESA approved toxic gas respirator should be worn when the analyst
handled.ﬁigh concentrations of these toxic compounds.

Apparatus and Materials (All specifications are suggested. Catalog

numbers are included for illustratiom only.)
Sampling quipnen:, for discrete sampling.

5.1.1 Vial -~ 25-mL capaciﬁy or larger, equipped with a screw
cap vith hole in center (Pierce #13075 or equivalent).
Detergent wash, rinse with tap and distilled water, and

dry at 105°C before use.

5.1.2 Septum - Teflon—faced silicone (Plerce #12622 or equivalent).
Detergent wash, rinse with tap and distilled water, and

dry at 105°C for 1 hour before use.

Modifled Dohrmann microcoulometric-~titration system DX-20, or equivalent,

containing the following components:

5.2.1 Solvent injection system
5.2.2 Pyrolysis furnace

5.2.3 Ticration cell.
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7.

7.1

7.3

7.4

7.5

Calibdration

Assemble the solvent injection/pyrolysis/microcoulometric titration
appttaius shown in Pigure ! in accordance vwith the manufacturer's

specifications and the modifications shown. Adjust the CO; flow to

300 =L /minute and the 02 flow to 100 mlL/minute using the auxiliary flow
controllers (bypass the DX-20 flow controllers). The pyrolysis furnace
should be set ac 800 + 10°C. “Attach the titration cell to the pyrolysis
tube outlet and £111 with electrolyte (702 acetic acid).

Turn on the instrument and allow the gas flows and temperatures to

stabilize. When the background current of the titracion cell has
stabilized the instrument is ready for use.

Calibrate the microcoulometric titration system for Cl— detection by
injecting various amounts of the sodium chloride calibration standard
directly into the ticration cell and intesrtating the response ﬁsing the

POX integration mode. The rauge of-sodium chloride amouats. should cover

the range of expected sample concenﬁra:ions and should alwzys be less
than 80 ug Cl-~. Over the range f'- 80 gé Cl- the 1n:e3racéd regpcase
should read within 2% or 0.05 ug (vhichever is largez) cf the qusntity
injected. 1If this calibration requirement is not met thec the ({nstrument
sensitivity parameters should be adjusted according to the mamufacturer's
specifications to achieve accurate respounse.

Check the pe}farnance of the entire analytical system by injecting three
"25=-ul aliquots of the trichlorobenzene calibrate standard into the
furnace at a rate of 1 nl/second. The mean of these three analyses
should be 2.2 = 2.8 ug Cl and the percent relative standard deviation
should be 5% or less. If chese criteria are not mer the system should be

checked as described in the instrument maintenance manual in order to

isolate the problem.
Perform a blank ethyl acetate injection (25-ul) each day.
integrated response is greater than 0.1 ug Cl-, then the :y}cen should be

If the

checked for sources of contamination.
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8.2.3 Calculate the average percent recovery, (R), and the standard
deviation of the percent recovery (S), for the results. Soil

background corrections must be made before R and § calculations

are performed.

8.2.4 Using cthe appropriate dats from Table 2, determine the

recovery and single operator precision expected for the
sethod, and compare these results to the values measured in
analyzed as described in Section 8.2. If the recovery. for a
particular parameter does not fall within the control limits for
method performance, the results reported for that paramecer in all
samples processed as part of the same set must be qualified as
described in Section 11.3. The laboratory should monitor the fre-
quency of data so qualified to ensure that it remains at or below SZ.

8.5 Each day, the analys:.nus§ demonstrate, through the analysisAo&

uncontaninated soil, that interferences frow the anzalytical system are

under control.

9. Sample Cellecrion, Preservation, and Handling

9.1 All samples must be iced or refrigerated from the time of collection
until analysis.

9.2 Grab samples must be collected in glass containers having a total volume
of at least 25 ml. Fi1ll the sample bottle as completely as possible to
minimize headspace until time of analysis.

9.3 1If the analysis is to be conducted on suspended solids from a wasrewater
sample, isolate the solids by centrifugation, weigh the wet solids, and
analyze immediately. Determine ;he dry weight of a separate portion of

the wet solids by heazing overnight at 110°C.

10. Sample Analysis

10.1 Calibrace and check system performance daily as described in Section 7.
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11.2 Report results in micrograms per gram. When duplicate and spiked sacples
are analyzed, teport all data obrained with the sample results.

11.3 For saup;es processed as part of a set where the spiked sample recovery
falls outside of the control limits which were established according to
Section 8.3; data for the affected parameters musC be labeled as suépect.

11.4 If the aqueocus portion of & water sample, from which the suspended solids
are being analyzed, 15 expected to contain high levels of organic halide,
a l-nl aliquot of the cen:rifuged sample should be analyzed. The solids

data sust then be corrected using the following equation:

w

i EOX (corrected) = EOXg - EOXy x —=
V w.
D

where:

EOXg = EOX in wet folids. ug/g as Cl
EOXy ; EOX in water sample, ug8/g as c1
Wg = Vet weight of solids, grams

Wp = Dry weight of solids, grams

12. Method Performance

12.1 The method detection limit (MDL) is defined as the minimum concentration
of a substance that can be measured and reported with 99X coafidence that
the value is above zero. An MDL of 10 ug/g vas obtained using injected
ethyl acetate standards (3). The MDL actually achieved in a given anal-
ysis will vary depending oo instrument sensitivity and macrix effects.

12.2 This nmethod i3 recommended for use in the concentration range. from the

. MDL up to 1000 x MDL.
12.3 In a single laboratory (Battelle Columbus Laboratories), using solid

spiked at various levels, the average recoveries presenced in Table !

were obzained (3).
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Report results in micrograms per gram. When duplicate and spiked samples

"are analyzed, report all data obtained with the sample results.

For samp;es processed as part of a set where the spiked sample recovery
falls outside of the control limits which were established according %o
Section 8.3, data for the affected parameters must be labeled as suspect.
If the aqueous portion of a water sample, from which the suspended solids
are being analyzed, is expected to contain high levels of organic halide,

a l-ml, aliquot of the centrifuged sample should be analyzed. The solids

data must then be corrected using the following equation:

L f

EOX (corrected) = EOXg - EOXy x S
W
D

where:

EOXg = EOX in wet solids, ug/ﬁ as Cl
EOXy ; EOX in water sample, ug/g as c1
Wg = Wet weight of.solids, granms

grams

Wp = Dry weight of solids,

Method Perform=ance

The method detection limit (MDL) is defined as the minimum concentration
of a substance that can be measured and reported with 992 confidence that
the value is above zero. An MDL of 10 ug/g was obtained using injected
ethyl acetate standards (3). The MDL actually achieved in a given anal-
ysis will vary depending on instrument sensitivity and matrix effects.
This method is recommended for use in the concentration tangé:from the
MDL up to 1000 x MDL.

In a single laboratory (Battelle Columbus Laboratories), using solid

spiked at various levels, the average recoveries presented in Table 1|

were obztained (3).
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Group Codes




NAZARDOUS SUDSTANCE ANALYSIS - U.S. TVESTING . - '18/86

Comnonly . Constituent Group _ Sample FY 1987
Called Constituent UDC, ppb Code Cods Size ' Method Unit Price
Linc _ 5 Asi/i )
Calcium 58 ABS/H19
Bariun [ A96 /120 ‘
Cadaiun 2 Agr /21
Chroaiunm 18 Ag8/1122
Silver 10 A18/ii23
IcP Sodius 100 ALL/H24 , :
Metals Nickel 10 A12/125 725/748 1le SK-846, J6018 98
(unfiltered/ Copper 10 A13/H26
filtered) Vanadiua ' 5 C Alm27
Aluainua ' 158 Al6/H28 .ﬁ
Manganese 5 ALT/H29 t
Potassiua 120 A18/H38
Iron , 50 A19/131
"Magnesiua 59 A58/i132
1cP Al1 ICP Mctals (see above)
Metals © Berylliua , 3 AB1/133
(Enhanced) Osaiua ' 300 AB2/1134 726/741 1le S¥-846, 16010 198
(unfiltered/ Strontius 300 A03/I135
filtered) Antinony 100 A15/1136 L
(unfilt/tilt) Lead , . 5 ASY/IAL ‘ _ 568 ul P SY-846, 7421 22
(uafilt/filt) Arsenic 5 A20 137 508 uf P S¥-848, j7068 22
(unfilt)filt) Mercury 8.1 A21/1138 500 al G SY-848, J7478 2
(unfilt/fiit) Seleniua 5 A22/139 560 nl P SY-848, 7748 22

(unfilt/filL) Thalliua 10 A23/1408 o 500 of P S¥-846, {7840 22




Commoniy
Called Constituent MDC, ppb

Endrin 1

Pesticides Methoxyclor 1
Toxaphene 1
Lindane (and Isomers) 1
All Pesticides (see above)
4,4'-0DD 1

Pesticides 4,4'-DDE 1

(Enhanced) A, 400001 1
Heptachlor 1
Heptachlor epoxide 1
Dieldrin 1
Aldrin 1
Chlordane 1
_Endosulfan 1,11 1
Chlorobenzilate 108
Polychlorinated Biphenyls 1

Herbicides 2,4-D 1
2,4,5-TP Silvex 1

Herbicides All Herbicides (sze above)

(Enhanced) 2,4,6-T 1
Tetraethylpyrophosphate 108
Carbophenathion 2

Phosphorus Disulfoton 2

Pesticides Dimethoate §
Mcthyl Parathion 2
Parathion 2

Constitue
Code

nt Group

Code

t

Sa-pig .
Size

Method

A3

A4

A5
A36-A39

Ad0
AL
M2
M3
Md
AMB
M7
A48

A49,AS2
C62

AS4-A6d

13
H14

ns

Ca1
(63
€64
€65
c68
C67

)

J

|

128

129

739

138

137

734

21a

21a

2/4q

2!¢

2/aq

2)¢

S¥-846, jsene

SY-846, jaces

SY-846, f8o8a

SY-846, [8150

SY-846, §8158

SY-846, JO140

FY 1987
Unit Price

112

198

126

112

118 -

112




Sanple

Coamonly Constituent Group FY 1987
Called Constituent MDC, ppb Code Code Size Method Unit Price
Tetrachlorosethane 10 A81 w
Methylethyl Ketone 10 AB4
1,1,1-trichloroethane 16 A67
Volatile "1,1,2+trichloroethane 1@ AGS
Drganics 1,1,2-trichloroethylens 18 AG9 730 wala SW-846, Jo24¢ 169
(YOA's) Perchiloroethylens 19 A3
Xylene 18 B14,A71
Chlorofors 10 ABd
Methylene Chloride 10 sy
VOAs All Volatile Drganics (ses above) E) wala SH-846, 8248 267
(Enhanced) Additional 9985 VOAs 18 t}
(see list attached) T
. Hexachlorophene 18 c54
Naphthalene 18 (413 ‘\
Phenol 16 cs7
Kerosene 18ppa C19
Chlorinated Benzencs 10
* 1,2-dichlorobenzens 861
Acid/0Base/ 1,3-dichlorobenzene 062 )
Neutrals 1,4-dichlorobenzene D63 732 214q S¥-a46, 18270 253
(ABNs) hexachlorobenzene bag
pentachlorobenzene €26
1,2,4,5-tetrachlorobenzene C37
1,2,4-trichlorobenzene C43
! 1,2,3-trichlorobenzene cse
1,3,6-trichiorobenzene css
1,2,3,4-tetrachlorobenzene €59 o
1,2,3,6-tetrachiorobenzene s _J
ADNs Al Acid/Base/Heutrals (see above) 733 2l¢ S¥-848, 8276 407
(Enhanced) Additional 9985 ADNs 18
(see list attached)
Phenol 1 Is? 3la SH-046, fjeade 63




S:mpio .

Comaonly Constituent Group
Called Constituent MDC, ppb Code Code Size
Direct AqJeous Injection 3pps A97,498,819, 138 TR
{see list attached) €63,€n8-C99,
C94-H12
lydrazine 30 €53
Thiourea 200 A2¢ 50 uf Q
.Thiourea 200 A24 -\
1-acetyl-2-thioures 208 A26
1-{o-chlorophenyl)thioures 204 A28
Thiourea Diethyistilbesterol 200 A27 T 12 5o sl Q
(Enhanced) Ethylenethiourea 200 A28 L
f-napthyl-2-thiourea 228 A29 "
N-phenyithiourea 208 A32 J
“ Citrus Red 2 ppa €87 se sl Q
Cyanide 18 c7e 2)p
Dioxin. 8.1 cos 11
Y0X (available 2 det. levels) 108 * (60 N 500 »l @
28 H2 = tee ) G
{11 1pps €59 758 2l G
Total Carbon 2ppa H16 1580l G
17 ceg of P

Total Dissolved Solids

FY 1987
Method Unit Price
In-house 18
112
S¥-848, §8338
(sodified) 49
SY-646, J8332 228
{modificd)
ADAC J34.015B 18
S¥-g46, joote 42
EPA }613 n
SY-848, J902¢ 18
SY-848, j9820 70
M J5es 18
SM {565 18
M J2090 18




Commonly

Called

Ions

Group Sample.

Specific Conduclance

Constituent FY 1987
Constiluent MDC, ppb Coda Code Size Method Unit Price
Mitrate 600 a2
Sulfate 500 (4K}
Fluoride ' 500 cH 135 125 uf P In-house (Ion 70
Chloride 509 C15 Chromatography)
Phosphate 1pps c18 .
(NOTE - each ion available
singly for $42)
Sulfide 1ppa c78 11 S¥-846, J9630 28
lor
" Perchefate ippa (] 125 al P In-house (lon 56
Chronatography)

Avaoniua Jon 50 ces 356 of @ SM JLTE 22
Ethylene Glycol 18ppa c8t ‘o al @ In-houss 49
Colifora Bacteria 2.2e0pn 109 (2) 108 of P SU J988A 1
Radiua EPA Method

1 pCifl 181 - 1 e j983.0 135
Gross Alpha » EPA Mcthod

4 pCijl 212 i11e 680/4-75-061 42
Gross Deta EPA Mcthod

8 pCi/t m 1 de 688/4-75-001 25
p 199 5@ of 8

191 'R




Additional:

(a) For additional CC/MS searches, a charge of $18/peak will apply
(unless additional peaks are provided for in the SO¥ or
established procedures).

(b} For GC/MS confirmations of pesticides andfor herbicides, 3
surcharge of 20X will be applied.

(c) For any Hazardous Chemical analytical service required on a rapid
basis, 2 factor of 2 is applied to the corresponding unit price;
for priority processing, a factor of 1.5 is applied to the
corresponding unit price.




US Testing

Hazardous Substance
Constituent Codes




HAZARDQUS ubeE CONSTITUENTS - ROUNMDWA ZR MONITORIMG

Géss-sggs_

AOL bervylam
AD2 osmium
AQ3 stronum
AN4 =zinc
ROS calcium
A06 barium .
AOD7 cadmium
~08 chromum
A10. silver
All sodiun
AL2 nickel
AlS copper
Al4 vanadum
AlS antiony
Als  alumnnum
Al7 wangese
A18 potasum-
ALl? iron ‘
AZ0 arsenic
AZl mercury
22 selenum
235 thalium
e thioura
RIS  acatrea
=6 chlorea
A27 dietrol
<8 ethyrea
27 naphrea
o0 nitrrea
AZ1 nitrmet
A32 phenrea
A3 endrin
AZ4 methlor
39 toxaene
36 a-BHWC
A37 b-BHC
AS8 g-BHC
A39 d=BHC
&40 DDD
A41 DDE
442 DDT
A43 heptlor
A43 heptide
R4s6 dielrin
A47 aldrin
A48 chloane
A4?  andofan
AZ0D  magnes
~31 leadgf

Name

Cgnstituent

berylliam
osmiumn
strontiwn
zinc
calciwn
barium
cadmium
chraomium

silver

SOd1i un
nickel
copper
vanadium
antimany
aluminum
nanganese
potassium- - .

“iron

arsanic

nereury

selenium

thallium

thigurea
l-acatyl-lI-thiourea
i-(o-chloraphenyl) thiourea
di2thvistilbaestarol
ethylenethiourea
1-naphthyi-2-thigurea
N-nitroso-N-ethylurea
N=-nitroso=MN=-methvluresa
N-phenylthicurea
endrin

methoxychlor
toxaphene

alpha-EHC

bata-BHC

gamma-BHC

dalta-smMC

DDD

DDE

DDT -

heptachlor

heptchlor epoxide

dieldrin

aldrin

chlordane

andasul fan

magresium

lead (graphite furnac)




Ad4

A33 |

A36
A57
AS8
A59
A60
AbL
AL
R63
&4

Add

A&7
AeB
ALY
A70
A71
A72
A73
A74
A7S
A7
A77
A78
A7
ABO
AS1L
A2
AS3
AS4
ASS
AB6
AS7
Ag8
ABY
ATO
A91
A2
A93
AS4
A9
A96
A97
A98
A99
BO1
802
BO3
BO4
BOS
BOG

BO8
BO9
olo
B11
12

B13

DR2:17,91713

AR1016
ARl221
AR1232
AR1242
AR1248
ARL12S4
AR1260

tetrane
benzene
dioxane
methone
pyridin
toluene
1,1,1-t
1,1,2-¢
tricene
parcane
opxyle

acrolin
acrvile
bisther
bromone
methbro
carbide
chlbenz
chlither
chlform
maethchl
chmther
crotona
dibrechl
dibreth
dibrmet
dibutan
dicdifm
1,I-dic
1,2-dic
trandce
dicethy
mathych
dicpane
dicpene
NNdiehy
1,1-dim
1,2-dim
hydrsul
i odaomet
methacr
methtni
pentach
1112~-te
1122-¢tc

braomaorm
trcmeol
trcm+lm
trcpane
125-krp
vinvyide

Arochlor 1016
Arochlor 221
Arochlor 1232
Arochlor 1242
Arochlor 1248
Arochlor 1254
Arochlor 1260

tetrachloromethane

benzene

dioxane

methyl ethyl ketone

pyridine

toluene

i,1,1=-trichloroethana
1,1,2-trichlorcethane
trichlorocethylene
perchlorosthyl ane
xylane—o,p

acrolein

acrylonitrile
bis(chloromathyl) ethar
braomoacetone

methyl bromide

carbon disul fide
chlorcbenzene .
2-chlorcethyl vinyl sther
chloroform 7
methyl chloride
chloromethyl methyl ather
cratonal dehyde
i,1~dibromo-I-chloropropane
1,2~dibromoathane
dibromomethana
1,3~dichlora-2-butane
dichlorodi fluoronethane
ly,l-dichlorcathana
1,2~-dichloroetnane
trans=-1,2-dichloroethena
i,1-dichlorcethylene
mathylane chloride
i,2-dichloropropana
1,5-dichloropropaens
N,N-diethylhydrazine
1,i-dimethylhydrazine
1,2-dimethylhydrazine
hydrogen sul fide
iodomethane
mecthacrylonitrile
methanethisd
pentachlorocethane
1,1,1,2~-tetrachlorethane
1,1,2,2-taetrachlorethane

bromaofarm
trichloromethanethiol
trichloromoncflucoromethana
trichloropropane
1,2,>~trichloropropana
vinyl chleoride

Page~- 114
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B14
B1S
B17?
B20
B2t
B22
23
BI4
2%
B26
B27
523
B29
30
B31
B32
B33
B34
B3S
B34
B37
B3S
39
B4O
B41
B42
B43
B44
BaS
B4&
B47
p48
B4Y
BTO
BS1
BS2
BS3
BS4
BSS
BS6
BS7

B39

B39
B&O
361

B&Z

B&63
Bed
[6S
B&6
B&7
B&68
Ba9
B70

=yl

diethyv

acetile
acetone
warfrin
acefene
aminoyl
amiiso:x
amitrol
aniline
aramita
auramin
benczcac
bernrzaan
bendicm
benthol
bendine
benzb+l
benzjfl
phenzqu
benzchl
bisZchm
bisiche
bisleph
brophen
butbenp
butdinp
chaleth
chlanil

chlcres

chlepox
chlnaph
chlphean
chrysen
cresols
cychdin
dibahac
dibajac
dibahan
dibcgca
dibaepy

-dibahpy

dibaipy

dibphth
‘12-dben -

13-dben
13-dben

dichben

23-dchp
~é~dchp
diephth
dihysa#
dimethb
dimeamd

nylene=n
diethvlarsine
acegtonitrile
acetophenone

. warfarin

2-acetylaminofluorene
d-aminaobyphanyl
S-(aminomethyl)-3-isoxazolol
amitrale

aniline

aramite

auramine

benzlclacridine
benzlalanthracene

benzene, dichloromethyl

" benzenethoil

benzidine
benzeol{blfluoranthene
benzoljlfluocranthene

p benzoquinone

banzyl chlaride
bis(2-chloroethoxy) methane
bis(Z-chlorocethyl) ether
bis(Z-ethylhexyl) phthalate
4~bromophenyl phenyl ether
butyl benzyl phthalate
2~saec-butvl-4,6~-dinitrophencl
chloroalkyl athers
p~chlorcaniline
p-chloro-m-cresol

1-chlagro=-2, -epoxyproganea

a=-chloronaphthal ene
2=chlorophaenacl

chrysena

cresals
2-cyclohexyl-4,6-dinitrophenol
dibenzla,hlacridine
dibenzla,jlacridine
dibenz{a,h]anthracena
7H~dibenzolc,glcarbazole
dibenczola.alpyr=ne .
dibenzola.hlpyrene
dibenzola,ilpyrena
di-n-butyl phthalate
t,2-dichlorcbenzens
1,>~dichlorobenzene
1,8-dichlorobenzene

Z,2 '~-dichlorobenzidine
2,4-dichloraphenol
2,6-dichlorophenol
diethyl phthalate
dihydrosafrole

3,2 —dimethaixybenzidine
p-dimathylamingazobenzane




B71
B72
B73
B74
B7S
B76
B77
B78
B79
E80
B8l
B82
B8S
B84
Ba8Y
B8é6
B8z
=1- 1)
Bs?
B8O
B9l
B92
B93
B94
B9
B96
B97
B98
B9°
cot
co2
co3
cos
CoS
Coé6

co7
cos
cCo9
cio
cit
c12
ci3
ciL4
c13
Clé
ci7
cis
GL19
c20
cZt
c=2

-
-

c23

dimbenz
dimeyld
thionox
dimpham
dimphen
dimphth
dinbenz
dincres
dinphen
28~-dint
26~dint
diophth
diphami
diphhyd
diprnit
ethmine
ethmeth

fluoran

hexcbhben
hexcbut
hexccye
haxceth
indencp
isosole
maloile
melphal
methapy
methnyl
metazir
metchan
"metbisc
metacto
metacry
metmsul
matprop

methiou
naphgui
1-napha
2=napha
nitranti
nitbenz
nitphen
nnibuty
nnidiea
nnidiaey
Anidime
nnimath
nPiuret
nniviny
nnimorp
nninico
nnipLpa

nitrpyr

neE2.77.9171

7,12-dimethylbenzlalanthracena
Z,3'-dinethylbencidine

thiaofanox
alpha,alpha~-dimethylphenethylamine
2,4~-dimethylphenol

dimethyl phthalate

dinitrobenzene

4,4-dinitro-o~cresol and salts
2,4~dinitrophenol

2,4~-dinitrotaluene

ayb~dinitrotoluene

di-n~-octyl phthalate

diphenyl anine

1,2-diphenylhydrazine
di-n-propylnitrosamine

ethyleneimine.

athyl methanesul fonate

fluoranthene

hexachlorobenzene

hexachlorobutadi ene
haxachlorocyclopentadi ene
hexachlorcethane -
indene(t,3,3-cd)pyrene :
isosafrole

malononitrile

melphal an

methapyrilene

meatholonyl

2-methylaziridine

-methylchol anthrene

4,3’ -mathylenebis(l-chlorcaniline)
2-methyllactonitrile

methyl methacrvlate

methyl methanesul fonate
2-methyl~-2-(methvylthio) propionaldehyde-o-
(methylcarbonyl)oxime
methylthiouracil
1,4=-naphthoquinone
l-naphthylamine
2~-naphthyl anine
p-nitroaniline
nitrobenzine
4~-nitrophenal
N~-nitrosodi-n-butylamine
N-ni traosadiesthanol amine
N-nitrosodiethylamine
N-nitrosodimethyl amine
N-~nitrosomethylathylamine
N-nitroso-N-methylurethane
N-ni trosomethylvinyl amine
N-nitrosamorphcline
N-nitrosonornicotine
N-nitrosopiperidine
nitroscpyrrolidine

Page.~- 1ll6




oo
't dine b

b
c7
c2
c29

zo
Cc3t

3
€33
(ot
(et
cz7
c-8

=8
cao
ca1
c42
ca3
cas
c3s
Caé
C47
ca8
Ca9
cSo0

(3 §
£cs2
CsS3
cZ4
cIs
C3s
cs7
cS3
cse
C&0
Cs1l
C&2
C&63
Cs64
C&6S

‘C&é

c&67
cé8
Ca?

C70

c71

-y
™

c73

74

Q73
78
77

c78

nitrtol
pentchb
pentchn
pantchp
phentin
phenine
phthest
picolin
pranide
reserpi
rescrci
satrol
tetrchb
TCOD
tetrchp
thiuram
toludia
otolhyd
trichlb
245~trp
246-trp
triphos
symtrin
triphos
benzapy
chlnaph
bisleth
hextaene
hydrazi
hexachl
naphtha
123tri
phenol
133¢ri
1274¢te

125%te

tetepyr
chllate

carbpht
disul fo
dimetho
mathpar
parathi
TOX

TOC

cyanide
- formaln

nitrate
sul fate
fluorid

.chlorid

phospha
perchle
sul f1ce

S=nitro-o-toluicdine
pentachlorobenczene
pentachloronitrobenzene
pantachlorophenol
phenacetin
phanylenediamine

pghthalic acid esters
2~picoline

pranamide

reserpine

resaorcinal

safrol
1,3,4,3~tetrachlcorohbenzens
2,2,7,8-TCDD
L,348,6=-tatrachlorophenacl
thiuram

toluanediamine
o~-toluidine hydrochloride
1,2,4~tri1chlorobenzene
2,4,3~trichlorophencl
2,8,5-trichloraophenol
0,0,0~tristhyl phosphorothicate
sym=Lrinitrobenzene :
tris(2,S-dibromopropyl) phasphate
benzalalpyrene
chlornaphazine
bis(2-chlaroiasopropyl)ether
hexachloropropene
hydrazine

hexachloraophene
naphthalene
1,2,3~-trichlorobenzene
phencl ’
1.3,5~trichlorobenzenae
1,2,3,4~tatrachlcorebenzene
t1,2,2,%5~tetrachlorabenzene
tetraethylpyrophasphate
chlorobenzilate
carbaphenathion

disul foton

dimethoate

methyl parathion
parathion A

total organic halogen
total organic carbon
cyanide

formalin

nitrate

sulfate

fluoride

chloride

phospghate
perchlorate

-gsulfioe




C79
c80
c8l
109
1891
112
111
c8é
csaz
css
cs9
c9o
co1
c92
co3
c94
C9S
C96
ce7
c98
co9
HO1

HO3
HO4
HOS
HO&
HO7
HO8
HO9
H10
Hii
H12
H13
H14
H1S

nOY.17.9171

kercsen -

ammoniu
ethygly
colifrm
radium
alpha
beta
dioxin
citrusr
cyanbro
cyanchl
paralde
strychn
mal hydr
nicotin
acryide
allylal
chlioral
chlacet

. chlprop

cyanogn
dicprop

ethcarb
sthcyan
ethoxid
ethmeth
fluoroca
glycidy
i sobuty
metzine
propyla
prapyno
2,4-D

2,4,5TP
2- 3. S‘T

karosene

ammonium ion
ethylene glycol
coliform bacteria
radium

gross alpha

gross beta

dioxin

citrus red
cyanogen bromide
cyanagen chloride
paraldegyde
strychning

maleic hydrizide
nicotinic acid
acryl amide

allyl alcochol
chloral
chloroacstaldehyde
3-chloropropionitrile
cyancgen
dichloronropancl

athyl carbamate
ethyl cyanide
ethylene oxide
ethyl methacrylate
fluorocacetic acid
glycidylaldahyda
isobutyl alcohol
methyl hydrazine
n=-propylamina
2-propyn-1-cl
2,4-0

2,4,5~TP silvex
2. 4. S‘T
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New Constituent and Group Codes for Filtared Samples

Code

H18
H19
H20
H21
H22
H23
H24
H25
H26
H27
H28
H29
H30
H31
H32

H33
H34
H35
H36
H37
H38
H39
H40

H41

Code Name = Constituent
fzinc zinc
fcalciu calcium
fbarfum barium <
fcadmiu cadmium
fchromi chromium
fsilver silver
fsodium sodium
fnickel nickel
fcopper copper
fvanadi - vanadium
falumin aluminum
fmangan manganese
fpotass potassium
firon iron
fmagnes magnesfum
fberyll beryliium
fosmium osmium
fstront strontium
fantimo antimony
farseni arsenic
fmercur mercury
fselenti selenfum
fthalli thallium
flead l1ead

NOTE: Equivalencies for nonfiltered samples:

Eiltered
Group 740

Group 741

H37
H38
H39
H40
H4 1

Unfiltered
Group 725
Group 726

A20
A2l
A22
A23
A51

\

—

Group

740

741

4-12-5.




H1l6

I0l

I02

I03

I04

I05

I06

107

I08

I09

110

Ill

I12

113

Il4

I15

Ils

I17

Il8

I1l9

I20

I21

122

123

I24

ADDITIONAL COMPOUND LIST

TOTAL CARBON

ACETONE

HEXANE

METHYLCYCLOPENTANE

1,2 BENZENE DICARBOXYLIC ACID.
BUTYL, 2 METHYLPROPYLESTER

NITROMETHANE

ISOPHERONE

BUTANAL

3-BUTEN=-2-ONE

1-BUTANOL

2-PROPANOL

1-H INDENE OCTAHYDRO
ETHYLMETHYL CYCLOHEXANE
CYCLOHEXANE ISOMER
CYCLOHEXANE ISOMER
S-METHYL-4 NONENE
TRIMETHYL HEPTATRIENE
1,2-OCTADIENE
N-METHOXYMETHANAMINE
METHYLFORMATE
METHYLNITRATE
TRIBUTYLPHOSPHORIC ACID
HEXANOIC ACID

2-BUTOXY ETHANOL

BENZALDEHYDE

DR7:(7.9171

TC

ACETONE

HEXANE

MECYPEN

MEBUPHT

NITROM

ISOPHER

BUTANAL

BUTENON

BUTANOL

PROPANOL

INDOCHY

CYCETME

CYCISO1

CYCIS02

NONEME

TMEHEPT

OCTADIE

MEOXAMI

MEFORMT

MENITRA

TRIBUPH

HEXACID

BUTOXET

BENZALD

PAGE 1




I2s
I26
127
I28
I29
I30
I31
I32
I33
I34
I35
I36
I37
138

I39

I40

I41

I42

I43

I44

I45

I46

I47

I48

I49

IS0

Is1

2-(2 BUTOXYETHOXY) ETHANOL
1,4 BUTANEDIOL, DINITRATE
3,4-DICHLOROBENZOIC ACID
TETRAHYDORFURAN
ACENAPHTHENE

FLUORENE

ANTHRACENE

PYRENE

ETHYLBENZENE

STYRENE
1,1,3-TRIMETHYLCYCLOHEXANE
1,2,3-TRIMETHYLCYCLOHEXANE
3-ETHYLHEXANE
1,3,5,7=-CYCLOOCTATETRAENE

TRANS-1-ETHYL-4METHYL
CYCLOHEXANE

1,3 DIMETHYLBENZENE (M-XYLENE)

(1l-METHYLETHYL) ~-BENZENE

BROMODICHLOROMETHANE

CHLORODIBROMOMETHANE
PRO#YL BENZENE
1,4-DIMETHYL CYCLOOCTANE
CYCLO HEXA&E

METHYL CYCLOHEXANE
1-ETHYL-4-METHYL BENZENE
3-METHYL HEPTANE
DECAHYDRONAPHTHALENE

2-METHYL OCTANE

DR7:[7,9171

BUTOX2
14BDDN
34DCBA
TAF
ACENAPH
FLRENE
ANTHRA
PYRENE
ETHBENZ
STYRENE
TMCYCH
12TMCYH
3ETHHEX
CYCTETR

ETMTCYC

13DMBEN
MEBENZ
BDCM
CDBM
PROBENZ
14DMCYOC
CYCLHEX
MECYCHE
ETMTBEN
MEHEPT
DECANAP

MEOCTA

PAGE 2




I52
I53
IS4
IsSs
Isé6
Is7
Is8
Is9
Is0
161
I62

I63

I64
I65
166
167
168
169
I70
I71
172
173
I74
I75
I76

177

TRIMETHYL SILANOL
DICHLOROFLUOROMETHANE
PENTENAL
1-(1-PROPYNYL ) ~CYCLOHEXENE
2, 3-DIMETHYL-2-HEXENE
ETHENYL CYCLOPENTANE
1,3-DIMETHYLBUTYL CYCLOHEXANE
2~METHYL BUTANE

PENTANE

2~PENTENE

2-METHYL HEXANE

2,6-BIS(1,1~-DIMETHYLETHYL) -4~
METHYL PHENOL

2-NITROPHENOL
2, 4-DICHLORO-6~-METHYLPHENOL
2,4-DICHLORO-5-METHYLPHENOL

ETHANOL

TMSILO
DCFM
PENTAL
PROCYEN
DIMEHEX
ETHECYC
DMBCYCL
METBUTA
PENTANE
2PENTEN
Z2MEHEX

BHT

2NITPH
246DCMP
245DCMP

ETHANOL

1,1,2-TRICHLORO~1,2,2~-TRIFLOUROETHANE TRECTRFE

3-METHYL-~-2~-BUTANONE
ISOQOCTANOL

2-ETHYL-1~-HEXANOL
TRANS-1,3-DIMETHYLCYCLOHEXANE

CIS-1,3-DIMETHYLCYCLOHEXANE

'1-ETHYL-1-METHYLCYCLOHEXANE

2-METHYLNAPHTHALENE

5-METHYLUNDECANE

TRIDECANE

DR7:(7.,9]71

3M32BUT

ISOCTOL

2ET1HOL

TDMECYC

CDMECYC

1E1MCYC

2MENAPH

2MEUNDE

TRIDECA

PAGE 3
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178
179

180

181
182
I83
184
185
186
187
188
189
I90
I91
I92
I93
134
I95
196
197
198

I99

PENTADECANE
3-METHYL~5-PROPYLNONANE

2:,6,10,15-TETRAMETHYL
HEPTADECANE

PENTATRIACONTANE
PHENANTHRENE

NONANE
1-ETHYL-2-METHYLBENZENE
1,2,4-TRIMETHYLBENZENE
DECANE
2,6~DIMETHYLNONANE
BUTYL CYCLOHEXANE
4.5-D1METHYLNONA§E
2-METHYL DECANE
UNDECANE

2:,5+,6-TRIMETHYL DECANE

2-METHYL DECAHYDRO-NAPHTHALENE

PENTYL CYCLOHEXANE
DODECANE

1,5-DIMETHYL NAPHTHALENE
UNKNOWN AROMATIC HC
UNKNOWN ALIPHATIC HC

UNKNOWN

DR7:[7,9}71

PENTDEC

NONMEP

PHYTANE

PENTRCO

PHENANT

NONANE

lE2MBEN

124TMBE

DECANE

26DMNON

BUTCYCL

4 5DMNON

ZMEDECA

UNDECAN

256 TMDE

2MEDECA

PENTCYC

DODECAN

1SDMNAP

UNKARO

UNKALI

PAGE 4




Jol

Jo2

JO3

Jo4

JOS

JO6

J07

Jos8

J09

J1lo0

Jill

J12

J1i3

J1l4

J15

J16

J17

J1i8

J19

J20

Ja1l

J22

J23

J24

J25

J26

ADDITIONAL CMPND LIST (J)

3-METHYL PENTANE

3-ETHYL-2,2-DIMETHYL PENTANE

2,2,3-TRIMETHYLBUTANE
3-METHYLHEXANE

ETHYL CYCLOHEXANE
2-METHYL HEPTANE
3,4,4-TRIMETHYL-2~-HEXENE
OCTANE

3-METHYL OCTANE
(1-METHYLPROPYL)~-BENZENE
PROPYL CYCLOHEXANE
2,4-DIMETHYL HEPTANE
1-ETHYL-2~-METHYL BENZENE
2,6-DIMETHYLUNDECANE

2-ETHYL NAPHTHALENE

2,6,10,14-TETRAMETHYL PENTADECANE

3,34-TRIMETHYL DECANE

S-METHYL NONANE

1-ETHYL-2-METHYL CYCLOHEXANE

3,5-DIMETHYL HEPTANE
3-METHYL NONANE

3-ETHYL-2-METHYL HEPTANE

1,2~-DIMETHYL CYCLOHEXANE (TRANS)

1,3,5-TRIMETHYL CYCLOHEXANE

BUTYL CYCLOPENTANE

ETHYL CYCLOOCTANE

DR7:(7,9171

3MEPENT
JEDMPEN
223TMBU
IMEHEX

ECYCHEX
2MEHEPT
SM2HEXE
OCTANE

3MEOCT

1MPBEN2
PRCYHEX
24DMHEP
132MBEN
26DMUND
2ETNAPH
PRISTAN
3TMDECA
SMENONA
1E1IMCYC

35HHEPS

3MENONA

3JEZ2MHEP

12DMCYC

13sMCYC

BUTCYCP

ETHCYCO

PAGE 5




J27
J28
J29
J30
J31
J32
J33
J34
J3S
J36
J37
338
339
J40
Ja1
Ja2
Ja3
J44
Jas
J46
J47
Ja48

J49

4-METHYL NONANE
1,2,3-TRIMETHYL CYCLOPENTANE
2,3-DIMETHYL HEPTANE
2,3,7-TRIMETHYL OCTANE
S~ETHYL-2~-METHYL HEPTANE
2,3-DIHYDRO-IH-INDENE
4-(1-METHYLETHYL)-HEPTANE
2~-METHYL TETRADECANE
4,6-DIMETHYL UNDECANE
1,2,3-TRIMETHYL BENZENE
2,6,10 TRIMETHYL HEXADECANE

DIMETHOXYMETHANE

- BUTYLNITRATE

N,4~-DIMETHYL BENZENE SULFONAMIDE
TETRADECANE
2,4-DIMETHYL-1-DECENE
BENZYL ALCOHOL

NONANOIC ACID
2-METHYL-5-PROPYLNONANE
DODECANOIC ACID
HEXADECANOIC ACID
1-(2-THIENYL) ETHANONE
MOLECULAR SULFUR (S8)
HEXATHIEPANE
1,2,4~-TRITHIOLANE
HEXADECANE

HEPTADECANE

DR7:(7,9]171

4MENONA
123MCYC
23DMHEP
SMEOCT

SE2MHEP
DHYINDE
41MEHEP
ZMETDEC
46DMUND
;ZBSHBB
TMHEXAD
DMOMTHN
BUTNITR
N4DMBSA
TETRADE
DMDECEN
BENZALC
NONANAC
MEPRNON
DODECAC
HXDECAC
THYETHA
MOLSULF
HEXTHIE
TRITHIO
NC16HC

NC17HC

PAGE 6




J54
355
356
357
Jss
Js9
360
361
362
363
J64
J65
366
367
J68
369
J70

*J71

OCTADECANE

NONADECANE

EICOSANE

HENEICOSANE

DOCOSANE

TRICOSANE

HEPTACOSANE

1,2-DIMETHYLNAPHTHALENE

DOCOSANOIC ACID

HEXADECANAL -

2-ETHYC HEXANOIC ACID

2-( 2-METHOXYETHOXY ) ETHANOL

2-[ 2-(2-METHOXYETHOXY ) ETHOXY ] ETHANOL
2,5,8,11-TETRAOXADODECANE
2-(2=(2-ETHOXYETHOXY) ETHOXY ] ETHANOL
2-HEXANONE

5~METHYL-2-HEXANONE

BENZO(K) FLUORANTHENE

® ADDED 9/12/86

DR7:(7,9]71

NC18HC

NC19HC

NC20HC

NC21HC

NC22HC

NC23HC

NC27HC

DMNAPHT

DOCOACI

HXDECAL

ETHHEXA

22MEETH

222METH

TETDODE

222ETHO

2HEXANO

MEHEXON

BNZKFLU

PAGE 7




X0l
X02
X03
X04
X05
X06
X07
X038
X09
X110
X1l

CODE NAME

2FLPHEN
PHEND®6
NITBN2
2FLBIPH
246TRI
TERD14
12DCAD4
TOLUDS
BFB

DBC
CHLOR37

SURROGATE CODES AND DESCRIPTIONS

CONSTITUENT

2~-FLOUROPHENOL
PHENOL-D6
NITROBENZENE D5
2~FLOUROBIPHENYL
2,4,6-TRIBROMOPHENOL
TERPHENYL-D14
1-2-DICHLOROETHANE
TOLUENE~-D8

BFB
DIBUTYLCHLORENDATE
CHLORINE-37
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Randall Z. 2rown
Geological Consultant
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INTRODUCTION

This report summarizes the results cf drilling and

geological sampling of the seciments beneath and in the
bottom of the BOb Area_process water trenches, north of
the 300 Area, It summarizes thé geolcaical analysis of the
data obtained, such that the behavior of the waste waters,
ground waters, and the contzined waste materials can de
better oredicted and their behavior tatter explained.

The work was performed.under a consul tant agreement,

order number YGN-D44-20975, dated ipril 17, 1536,

SUMMARY 4AMND CCNCLUSICMS

The drilling program at the 3C0 area orocess water

trenches affirmed earlier conclusivns. In no well or test

hole there drilled on the just-completed project were the
Ringold Formation sediments encountered in place. They there
lie at a denth of about 20 feet, roughly Z0 feet below the
static water level (water table). To the 2ast uand west, only
about 1000 feet awsy in =zach direction they [i2 aoove the
dater table and there mérkediy affect cround uwatar behavior

! \
. , N n 1 ) , . .
as <describeza by Lindoerg and sond VIY, 4t the irznch site




The conclusion are affirmed that the trenches overlie
an cld Columbia River channel that is fillad with the Pasco
Gravels. The channel parallels and mirrors the current
channel that lies just east of the buried channel,

It Is important that the nature of the Pascs Gravels
be understood, and their in-clace gronerties recogrized.
They are the dsposits of several catastrouphic floods, rather
than normal stream, shallow=-lake and floodplain deposits as
fs the underlying Ringold Formation. Positive identification
of the Pasco Gravels at the 300 Area trenches permits <*he
judiciocus assignment of prooerties to those materials from
cther sites where their properties nave ceen datarmined,

The sediments df the Pasco Gravels and of:the Ringold
Formation overlap in many of their characteristfcsjfrom site
to site., The samples as odtained cy drilling nave lost many
of their important, fin-place distinguishing orooerties. In
addition in many sites the Pasco Gravels are merely reworked
Ringold Formation sediments. However, the two formations
can he aporopriately distinguisned from each other via
sanples from drillad wells or test holes, as later exclained.

The Pasco Gravels at the 200 area process ater trenches
consist of two identifisd graded sequences of gravelscver-
lying the Ringold Formation. The graded c¢ravals range 7rom
pasal cobdle and poulder yravels, thut svidently are slurry-
flood deocsits chnractarized Ly amateria silt content,

througn finer gravals, Zuosning those gruvels are clean

(O

LOwWar

ot

and well=sortag daltaic, Toressrn-cedcozd
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dipping south to southeast. They were deocsited in standing

water, probably the result of backflooding of the Pasco

Basin 5y floods ar flood surges down the Snake River.
‘Silts and fine sands (the Touchet 3eds) that else-

where cap the gravels are here absert, They orobubly were

eroded by a later flood wheose graded depocsits now extend

to the ground surface. Those later gracéd qravels

probanly were caoped‘by deltajc foreset-vedded gravels and

the Touchet Seds, tbat‘were later eroced oy a meltwatar=-

swollen Columbia River.

TI TICM GF THE PASCC GRAVEILS AND T=S RINGCLD

QIFFER
FU.\I 1T

Some of the. earliest work on differentiating the two
formations beneaih the Hanford Reservaticn was oy McHenry(z)
in 1957, He used samples obtained from earlier drilled wells,
and determined some of their chemical and physical egrooerties.
From those studies, the respsctive sediments were better
characterized and identified.

Of special significance are the results he obtained
on samples from well 399-1-2, betwieen the process uadter
trencres and the 300 Area. imong the testsne vericrmed

wers tha particlte size cistrinbution, the cH, the {S-atmosoheare

moisture contant, the CaCl, content, and ths cation 2xchanga

capacity. Those tests are particuluar!y relavant 1o Jaste

movement studies, and are later discusscad,

P -~ .
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Newcomb, Strand and Frank in 1972(3) recognized that:

" the distinction (especially in drill cuttings)
between the Ringold Formaticn and the glacio=-
fluviatile and fluviatile sediments is vital to
the success of many ground-water developmants
and waste-dispcsal works..."

They felt at the time that the Pasco Gravels, which they
called "glaciofluviatile and fluviatile daeposits" sere
largely the deposits of glacial meltuwaters and outwash,
Subseqguent research has shown clearly that although glacial
mel twaters alone were repeatedly involved, much of the
scouring and subsequent deposition of sediments was the
result of numerous, unprecedented catasircchic flcods.
Many of the features‘formed as a result of that latter
process rather than by ncrmal though very large amounts of
runoff. Recognition of that resul{s in a cetter under-
standing of the deposits, and their impact on ground water
flow and waste behavior,

Table 1 lists the.differences tetseen the Pasce

Gravels and the Ringold Formation sediments, as cited by
Newcomb, Strand and Frank(B). That tacle is followed by

the oroperties herein recognized as distinguishing between

the two formations.




Taple 1
! ) ;
1gcioduviatile and

Characteristic Ringold Formation fuviatile deposita

Lithology : . "
:  Rock types.......Upper Columbia River ma- Neardy baasitic maeterisis -
. terials predominate, ale predominate in gravel
| most exclusively below sizes and are relatively
H medium-sand sises. bigh in sand sizes. -

Grain sises.—.._.Silt and One send predomi= Ezcept for Touchet Beds,
nate: many thick and gravels and coarse to me~
continuous »siit and clay dlum sand predominate; ’
strata present. little ciny pruonb—on}y -

. dheondnumu slt beds
and le .
Indurstion Silit and eclay compact: Material mostly loose: flner
sravel and sand compact - grained material blows
coatain strongly ce badly in desert situations.
mented beds; only newiy -
exposed siit and sand vule
nersbie to wind erosion.

Sorting. Well sorted but uniforrs Mostly poorly sorted exeept
sand Aflis interstices of in parts of the Touchet
gravel; gravel and sand Beds. Gravel particies

. are clean washed. mostly silt dusted: '

Grain shapes_.__CGravel weil rounded: silt Gravel well rounded; boul-
end finer sand is angular. der blocks, silt, and sand

: are anguisr.
Alterations : -

Rindtr ... ....Almntion rinds ¥, to g No apprecinhie aiterations, .
b'lle.n fck on basailt peb'

I Cementation.__ Caliche impregnations;eon- No known coneretions: no.
! eretions in clays: some appreciable cementation;

sand beds contain weil only slight caliche accn-
ecemented layers. mulations.
S dary S y gypsum; fossii No known secondary gyp- .,
bou is petrified. ;:m: no known petrided .
ne.

1. The Pasco Gravels in many sites occur in recognizably

graded deposits, in which a specific sequence of materials
as laid dcwn by a single flood or flood surge. Commonly
graded deposits consist of a basal toulder and cobble
gravel, oftentimes highly silty, overlaid by orogressively
finer material, including pebb}e and granule gravel. Cver
them are ccarse to fine sand and silt., The graveis and
coarse sands are known as the Pasco Gravels, the sediments
deposited in areas of high water velocity. 7 he fine sands
and silts, deoosited ih slackwater areas soth fn the dasin
canter [as flcod ocnded) and on the Zasin margins are known
the Tcuchet 3z24ds. Jecause of their fine- graina2d und

caconcoligdatad natura they osften La2rae suweot uway Sy jubseguent
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Tﬁe total assemblage of flood depesits |Is kncwn
fnformally as the Hanford Formation. In contrast, the
Ringold fFormation sediments are straam, shallouw=lake and
floodplain deposits laid down over a considerable period
of time.

2. The boulder and cobble gravels of the Pasco Gravels
are extensive, with the coarsest gravels at sites where
high water velocities occurred but where velocities were

falling rapidly. Prime examples are at the mouth of the
Snake River, and where the Columbia River emerges from its
canyon just downstream from Priest Rapids Dam on to the
Hanford Reservation.

Other boulder gravels occur in old, scoured-out stream
channels on the Hanford Reservation such as at_the 200 area
trenches. iater velocities decreasad rapidly wherd the floods

encountered backfloods from surges that entered the basin

downstream of the boulder sites. Ringold Formaticn gravels,
on the other hand, exist as a swatn that extends through the

basin from Sentinel Gap to jJallula Gap. They s jow gross

facies changes from the main stream gravels along that

swath to sands, silts and clays on the floodplain areas to
the sides of the main stream as pointed out oy Brown(a).

3. The Pasco Gravels cébb!e and boulder gravels commonly are
very poorly sorted and heterogeneous. They are the deposits
of roily flcodwaters and locally of pgrcoably slurry floods
that must have buoyed up the boulders. The sediments vary
qreatly in short distances. The Ringold Foermaticn sediments,
in contrast, are far morz2 uniform, Silly and sarndy gravels,

ementad,

Q

ally mogesrately well sorteyg, cumozct, and cofian
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4, The uoper part of at least some of the Pasco Gravels
graded deposits in some sites contain deltaic, foreset-
bedded, well-sorted pebtle gravels to coarse sands. Qretz,
Smith and Neff(s)Observed many such deposits, Newcomb,

(3)

Strand and Frank discuss some of them elsawhere cn the
Hanford Reservation. They evidently vere deposits In areas

that were backflocded so that standing water, orobdably

relatively clean, and at least some tens of feet déep at
the site, was present., Their significance is that the fore-
set bedding dips down-current at the time of deposition.
The flow direction oftentimes varied in short distances
or in time depending upon the impact of the flood surges
that were varying the flow rate in time and or@éé, The
deltaic foreset beds,because of their well-sorted nature,
have a high to a very high permeability.

Ground water flow directions and flow rates tend to
he locally influenced by the bedding, both laterally and in
depth. The Ringold Formation gravéls are in flat-lying or
very gently dipping bteds withﬁutAfeatures that would be
expected to cuause a distinct rise or settling of the ground
waters,
S, Great heterogeneity in shcrt distunces. The flood surges
of aach of the numerous'major floods varied drastically in
rates witn time. In addition, surges dJdoun tne many courses
interacted witnh eacn other in u comalax fasnhion, 7The

-
¢

 ingald Formation gravels teng to oz rolatively uniform

[&]

Sver c¢onsideranla disturces.




6. The Pasco Gravels were deposited by a serfes of huge

to catastroohic floods, at least some of them lasting a
relatively few days. The Ringcld Formation sediments on
the other hand were depusited slowly over several million
years, Caliche (CaCOB) in the Pascc Gravels is generally
cnly a thin coating, commonly only on the lower side of the
gravel. Caliche in the Ringold Formation occurs as con-
cretions and in teds where the Ringold Formation flood-
plain was exposed to the atmcsphere and to evaporation,
The Ringold Formation is much higher in caliche overall oput
Wwhnere the beds were cocnstanctly coverasd ty water, caliche may
be absent.
7. The pebbles and cobbles in the Ringold Formation commoniy
have a weathering rind (see Table 1) owing to their con-
siderable age and to exposura in a then humid environment,
Wihere those gravels were reworked, the rind was quickly worn
off so that the Pasco Gravels pepbles and cobbles have a
generally fresh surface. The presence of weathering rinds
in the Pasco Gravels (see well logs) indicates deposition
of that gravel a relatively short distance from the site of
its scouring.

The cri{eria of Mewcomt, Strand and Frank in no
way oreciude catastrophic flood origin for the Fasco Gravels,
Rather, the concent fs a2 unifying rconceaent, cetter exolainfng

their critaria for diffsrertiating tra two sects cf sediments.

Lost of the lags of tne craviously Hdridled 300 arca dells

in fact show wbit evidentily ure gradea sequences, They also
(A
(3) Mymerous tviell
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logs included in Fechft and Lillie show what are

probably graded sequences {in many instances, and that may
correlata to the 300 Area sequences, but have so far not
been considered in that regard. If correfation is possible,
a chronology of the fiood history of the Pasco Basin could
result,

The U.S. Geojoglical Survey(z) dic not 1identify graded
gravels in well 10/28;1031, only about a half mile southwest
of the process water irenchés (see log of well, page 57)(§)
The proximity of that well to the process water trenches
suggests that the graded gravels snould be present., Probably

the possiole cresence of gradecd gravels was not considered and

evidence there for and against such a concept was not sought.

- R

DESCRIPTICN GF THE PASCO GRAVELS

Newcomo, Strand and Frank(B) summarize the properties
and makeup of the Pascc Gravels, calling them the "glacio-
fluviatile and fluviatile depadsits". Their descriotifon

follous:
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LITHOLOGIC FEATURES

Gravel predominates in most facies of the glacio-

fluviatile and fluviatle deposits. It is a rudely bedded
mixture of granule and pebble gravel with many
cobbles and some boulders.

The gravels are loose, openwork materials. Ce-
mentation is generally absent, and only locally is a
compacted, strong matrix filling present.

The gravel is made of well-rounded particles which
in general are about 50 percent basalt of the Co-

lumbia River Group and 50 percent upriver rock

types (quartzites, porphyrys, argillites, granitics,
and other igneous rocks). The preporticn of basalt
to upriver exotic rock types varies from place to
place and from one facies of the deposits to another.
The scabland gravels are almost wholly basalt. The
particles are relatively fresh rock and are devoid
of weathering rinds. The granitic pebbles are sound
and strong, in contrast to the decomposition found
in many of the granitic pebbles of the Ringold For-
mation. Various amounts of secondary calcium car-
bonate coat parts of the gravels above the level of

the water table. Some of the gravels contain con-

- B

—

siderable silt that occurs mostly as particle coating
— indicating that the waters which deposited them
were roily and silt laden. Some of .the gravels in-
dicate an influx of local material — those along the
mountain fronts include local slope wash, and those
mear bedrock knobs or escarpments include trains
of angular and subangular basalt boulder blocks.
Sand, predominantly coarse, occurs locally as an
interstitial filling to the gravel, but it forms some
separate beds and lenses within the glaciofluviatile
and fluviatile deposits. Rare lenses and beds of silt
occur irregularly’ within the principal current-laid
deposits, Along with the finer sizes of sand, silt was
the main deposit in the quiet-water facies of the
Touchet Beds. '

The sand, hoth that interstitiai to the gravel and

that in separate beds, differs in the percentage of

the lithologic types in separate facies of the deposits.
However, in general the siliceous upriver mineral

“and rock types predominate, in the common range
of 60 percent quartzose and other exotic types to -

" 40 percent bazaltic types. _

The percentages of rock and mineral types making

RS R

up the grains in sand samples taken from the faces
of the Gable Llountain yuarry (NEV, sec. 33, T. 13
N, R. 27 Z.) and the concrete-mix plant aggregate
pit (sec. 4, T. 12 N., R. 24 E.) are given below.
Approximate percentages of mireral und rock types
were determined from binocuiar microscopic exam-

. inations. (These quarries were located in the sandier

parts of the glacivfluviatile and fluviatile deposits.)

Hoek and mineral types (percent)

Grain size Exotie types
Quarry (Percent of total) ;‘:Id-
Basait Roek Quarts spar Mica
Gabhie Mountain...... Geavel (8} .cnrerene 40 40 st rresnrasseresem
Sand:
Yery coarse to B
medium (60)... 10 0 T |
Medium to very
fine €35).......... - 5 30 [T} 1 P
Siit and ciay (0)
Concretemix pit....Gravel (5} ... 60 35 J— [ 3 P
- Sand:
Very-coare to
medium (59).... 10 38 48 t 3
Medium to veey
fine (29).ee. 2 22 70 2 )
Siit and clay (T).......... 102 30+ 192 ...

The gravel particles in these quarries are mostly
well rounded, but the sand particles are more an-
gular, the coarse sand being subrounded and the
finest being angular. The sand is poorly sorted com-
pared with the sand of most of the Ringold
Formation.
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4s earlier noted; Mchenry(z) determined some of the
properties of the sediments beneatn much of the Hanford
Reservation, concentrating on those prooerties important
to a determination of the srobable behavior of radio=-
active wastes in ground watars.

He used the samoles earlier obtained by drilling of
wells, He had tests run that showed that drilling of the
gravels resulted in cfushing of petdles, cobble and ooulders
down to a size ranginé from about 5 to 10 mm in diameter.
Relatively little crushing occurred in smailer-sized
fractions, Accordingly he sieved the samples, recorded the
weight of the fraction largef than 2 mm, then discardad it.
aS he noted, the greatest effect_of the sediments ﬁas by the
finer fractians'whiéh had the Ia?éest total sufface area per
unit weight, and that were most imocrtant in precluding -
waste migration, Those are the clay minerals,

His work showed that the Ringold Formation sediments

tended to a lower gravel cgntent, a higner sand, silt and

Efay content, a higher Ca033 content and a higher exchange
capacity, reflecting largely the'difference in clay contant.
McHenry ran a pfdfile on oanly one well in thes southern
part of the Hanford ReserVatfop. It was well 399-1-2, between
the waste tranches and the 700 Area. Hence it is in an {deal
location for correfation to the samoies octained cduring the
current drilling oroject. COf particular significance ara the
clay ccontent, tihe Cc833 content, and the cation exchange
caonaciliy. The summarizad cata are snown ontaolas 2 (from

icHenr y ).
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Roedcer in 1957 (7) determinaed the clay mineralogy
of numerous samples, especially of the Pasco Gravels and
the Touchet 3eds, although at sites some miles from the
3C0 Area. However, the origin of the depcsits argues. that
the data are applicable;

The silt fraction of the Pasco Gravels is an estimated

50% quartz and 403 feldspar, The clay fraction is an estimated
307 quartz, 20% faldspar, 203 chlorite, 107 mica, and 107

montmoritlonite.
The silt fraction of the Touchet 3eds is S0 quartz,

30% feldso2r, and traces of mica and kxaulinita., The clay
fracﬁicn is 207 mica, 207 xaolinite, 1C7 mcntmoriticnite,
10% chlorite, 107 hjxed chlorite-morntmorillonite, and
traces of feldspar and kaolinite. Roedder concluded that
the cation exchange capacity values "will fall rather close

to values calculated by the expression
(1.1 x % montmorillonite = 4) "
thus emohasizing the importance of even smalil amounts of clay

minerald, rather than merely clay-sized particles of qguartz,

LITHCLCGIC COMPCSITIGN CF THE PASCC GRAVELS aT THEZ 300 ARIA

The rock tyoes present in the Pasco Gravels .ere
derived %rgm the entirs drainage sasin o7 the Columbia River
and ité trioputaries, Consequently virtually avery rock type
duracle 2rough to uwithstang trahsoort to the Pasco 3asin

is thare crasent, Th2 mOSt Commor raock Syoes are those high

N . . . v vy s ] - - ;e ‘ 1 ¢ {
1nocuarts, altnough sasalt and relatsd volcanic rocks, ovecause
Gf taeir fougnnasnsg,

tocally ure zrominent,




The follcuwing rock tyoes, in and near the 200 Area,
were fdentified as follows. However, the gravel comopositicn
changes from site to site cdepending uoon the characteristics

of the individual floods and flood surges at a Site locale.
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Aareccia, silicified, from the Ckanogan High=~

Granodiorite, diorite, zarchro. Jerived fraom
the CTkanogan Hignlands and the north Cascades.,
aotarge vercentage of the ¢cranitic rocks
avigentiy wera ice raftad,

Slasts of Zirguld Formaticn segirentic,
agjdantiy saturated und frozen at the time of
scouring and ‘ransocr+, Jery local in origin
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Guartzite, guartzose and guartzarich rocks,
They were derived in largs oart from the

3elt Supergroun rocks of sestern lontana,
northern Ldaho and northeastern .jashington.
They include rocks such as gneissas that sere
not readily icentifiatle tecause cf their
small size,

3asalt, in large part orobaoly locally
derived as indicated by tne common angularity,
In scme instances the hasalt flow from which
they were stripped wus identified. Cften that
flow was locaily exposed,.

Cld volcanic rocks, including rhyolitas and
andasites found in the Ckarogan Highliands and
in the north Cascades, Tn Y include the felgd-
scar-rich rocks cited'ty Newcomc. '

Greenstcne, largely cnlcritized volcanic
rock, froim numerous sources, Large amounts of
greenstones would indicatesources in the Snake
River canyon in Idahvu, hence indicate that
the gravel deposits were of a glacial Lake
Bonnevilie tlood.

Gneiss, derived largely from the ununugnn
Highlands, )

Chert and jasper

lands.

Caliche, locally derived. It is readily
destroyed in transport hence must have had a
local source.

Patrified wood




THZ DILLING AMD SaMPLIMG PRCGR4M

Six wells first wWere drilled at the 300 irea waste
trenches on the levee or Derm fetween the itwo trenches,
The first 5 wells were drilled 40 feet deep, the sixth, at
the south end c¢f the trenches at the weir boxes, uas
drilled 45 feet deep. A well screen was installad in the
sixth well and the well was cased. That uwell oermits routine
ground water samzling. The casings in the first five wells
were oulled arnd salvaged as the wells were crilled.

The wells were drilled with the zddition of as Jlittle

water as possible, to minimize leaching and dilution of any
substiances deposited on fhe sediments. The cuttings and
pailed materials were checked by’ a ragiation monitor, then
examinad and described hy me, The materials wWere compared to
those marerials exposed in thé trench walls, and to the

fogs of nearoy wells, previously drillecd.

Samples from the wWwells were obtained at S-fout inter-
vals by bailing. Attempts were made to obtain samples that
werae as representative as possible Cobble and boulder
gravels however are major constituents of much of the sed-
iments and could not te included in the samples without
crusning, Hence the samole descriptions wefe augmented by
observations of the tfenches near the raspective wells.

The quaf:zites and quartzose oebbie‘to cohnle gravels
3lmo$: sniversally ara oressent as sus=rounded to well=roundead.
ro:ks;’ceéause 5¥ thair weazr during trarsoort fur leng .
s. senca2, when angular guurzgit2 to guartizosea

Jgranule zni {ine pedole jravel .<as cresent, essecially in the

five %0 tzn-millimeter range of diameter, it was considered =
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to have teen broxen in drilling. The well logs then reflect
that observation,

3oulders and cobbles of course drilled with difficulty,
Frequent discussions with the drilier resulted in data
on the size of the cobbles and boulders and whether other
causes of difficult drilling were evident,

Following completion 5f the wells, samoiss were ob-
tained from the trench bottoms. That sampling required
that standing Wwater not be present in ordar that the sed-
iments be sampled and not the water. Hence sampling had tao
be coordinated with a changeover of 2ffluent disposal from
one trench to the other. Too long a wait after changeover
resulted in seepagé&into the drained trench from the one
being filled aé water levels rose in the trench in use,
Hence the samples had to be taken in some instances in’
the drained trench while some water still remained in pools
in it.

txamination of the sediments sampled, and examination
of the trench walls near the sampling site,'showed that
all the samples were typical of the highly hetercgeneous
materfals previously drilled. They accordingly were not
specifically described. Cther reasons were (1) the sediments
Were zandy and silty pebble to boulder gravels which could
not ce included in the relatively small samples taken,
{2) any zontamirnants present most likely would be asscciated
With thefiner-grained sediments pacause of the larger surface

arz2a ~er uait weitnt or volume ang the rcoacticn of the clay




minerals present,

That the fineness of the sediments is important, as
noted by McHenry at well 399-1-2,4as observed in several
of the sampling pits. Blocks of silt, evidently saturated
and frozén whén transported and déposited, contained
considerably higher levels of uranifum contamination than
adjacent coarser-grained material. In addition, the con-
tamination fell off répidly within an inch or two. Probably
that was the result of several factors (1) the low per=--
meability that orecluded effective contact between the siit
core and the uranium-tearing sclutions, and (2) the lack of
a stesp enough concentration gradient to move the uranium

deeper into the ccre of the block.

CHANGING WATER LEVELS IM THE TRENCHES

Jater is discharged to cne trench at a time of the.
two trenches, Rates range from less than 2000 to 3000 gom
or even more. Initially the water levels in the receiving
trench remain low. Jith time, ofdinarily a few weeks, the
infiltration rate decreases and the water level in the
trench slowly rises, Ultimatefy the water level rises to
a few feet from the top of the berm or levee separating
the trenches, Then the water is diverted to the other trench
and the first trench is allowed to drain., The process is re-
neated.

Sampling of the sediments in the trench bottems re-

o

gquirazd that those sediments ve ng msra than Jams, in order
+hat tna sadiments and fot tha watsr he samaled, Aence an

undaerztonding of the events cccurring was cdesirable, The
g3 g

o
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following description is an explanation that appears to
satisfy the observed events and the nature of the materials
beneath the trencheé.

Initially the water seeps into the ground as a
result of gravity and capillary forces. .here highly
permeable sediments (clean gravels) are present, gravity
flow predominates, Zlsewhere capillary forces are important,
and reach a maximum in fine-grained secimznts where gravity
flow is negligible, Cenerally a mix of the two processes
occurs,

The wetted front, in unjformly ffne-grained, fouwe"
permeapility material is radially sutuard and downward from
the irench bottom, Lt has the crocss sectional erofile of a
semicircle (in uniform material). It soreads Iite;ally and
downward until a discontinuity is encountered, That may in-
clude the vwalls of the other trench, a change in the bedded
sediments, or é significant change in the moisture content
of the sediments., Those conditions provide a change in
space in the magnitude of the capillary forces. |

Significant flow across the discontinuity does not
normally occur until the field capacity (sscecific retention)
s exceeded such that gravity flow results. The flow rate
then increases until saturated flow is achieved. DJrainage
acrcss the discontinuity cccurs, initizlly at a point, and
the process is ra2peated until another discontinuity is en-

countara:d,

O

Uitirmataly, tinen tne Tiald caracity is exceeded t

the uztaer *aple, saturziced flow occurs in the 2niire 350il

C e e e et e -




column, This may require a considerablz2 periuvd of time,
perhaps many weeks, Gravity flow then occurs over a ;arger
and larger area until its flow equals the inflow into the
trench.

Once gravity flow is achieved, the water table becomes
increasingly affected, and rises as the water flow to the
water table increases. 4 higher water tavle, reflecting the
increasec recharge, means 2 rgduced gradient is developed
from the trench. Flow cut of the trench is reduced. The uater
level in %the tremich then rises to create a highsr head and
a steeper gradient for water movement, Similarly, as the
head is increased, capillary actioun induces water to rise
to higher levels at-the trench sides, Ultimately water is
present in the walls of the adjacent trencn above the floor
of that trencn. .ater flouw from one trench to the other
does not occur, however,under unsaturzted conditions un;!l
the field capacity is exceeded because of the discontinuity
pra2sent at the trench wall, [f adeguately permeadle gravels
are present, saturatad Tlow may occur. This was seen at
several sites where vegetation grows In the trench walls,

Vegetation seemed to grow mcst abundantly at sites
that indicated rermeable gravels exter2 thrcugh the berm or
leves. |

The iransmissivity cf the Pasco Sravels in tha

)
: : .. , . , 4
~Richland - #orth Richland area avarajes avout 44,200 gpa/ftd )
: 1Yy L : -
Lindoer3-and 3Iund "7 cits a range oi values {rom several
tasts on he I20 Lsrea wrlls. uny i tacse values can ce
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cited to show that fléw rates of 2000 gpm will sig-
nificantly raise the water table beneath the trenchas,
That riss is confirmed bty measurements by Lindbherg and
Bond(1). (see Figure 3 ). Their work shows a static water
level about 1.5 feet higher than what is probably naormal,
The flow direction and flow rate of the ground
waters obviously are significantly affected by trench

operation.,

GRCUND WATER FECW

Drilling, test bitting and samp}ing ut the 300 drea
trenches disciosed no data contra-indicating the results of
earlier studies reported by Lindoerg and sond(z)ln fact,
the resuits fully ébrrcborate those earlier findings, and
provide additional detail on the nature and imoaci of the
Pasco Gravels on ground water movement,

The 300 area lies where, because of the Columbia
River palzochannel, parmeabilities of the Pasco Gravels are
high over a mcderately large area extending from north
of the 300 drea into North Richland. Ground water flows
into the current Columbia River is concentrated in that
area,

Ground water gradients thus converge cn the 300 dArea
from the southwest to northwest., From the southwest to
west, waters from the losing Yakima River near the Hore
abd downsiream for a few miles move toward the urea. From
the northuest, .aters from the southwestern sart of the

=anford Reservation ang tne rorth face of the Rattiesnake
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Location of 300 Area Wells, Burial Grounds, Buildings,
Ponds and Trenches (modified from Eindberg and Bond,¥ g, 4,4)
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Hills, and Dry,Cneek‘Valley move southeastward.‘At and
near the 300 Area the waters mingle (see Figure 3), and
enter the Columbia River largely downstream of the 3200
drea,

The natural pattern of flow of grsund waters is
materiazlly affected on by high spring rises of the
Columbia River, when reversed gradizsnts temnorarily in-
crease bank storage.vAs Lindberg ancd 2ond pofnt out, a
sfgnificant impact now fs rare owing to Columbia River
regulation and the creatlion of the icNary Dam reservoir
YLake wallula)

Any waste diséharged to the trenches will of course
move downward to the ground water table, In that path the
waters will tend to move southward, followinélfne dirsction
of dip of the deitaic foreset-bedced devosits. At the
water table the flow wjll tend to be radiaily outward
because of the low g}oUnd water mound there created (see
Figure 3). Flow then will be east-southeastward to and
into the Columbia River,

The precise path of flow will depend upon a host of
variables, however the ground waters and contained con-
taminants will disperse and be diluted. laterally by move-

ment through the highly heterogeneous gravels. Numerous

wells in a generally downgradient direction uill inter-

cent *hose contaminants. yells in that oath fnclude 399-1-2,
2-2, 223, 2-1, =i, 3=3, 2<10, 4=7, 4=9 znd 4-10,

2 irn vertical dispersion

s

N . H P P a !
Dourgradient Tloa dlss raesgd

angd *the rasulzing <iluticon, However, ths too uf tne
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Ringold Formation at a depth of about 50 feet can be
considered as the iower limit of concern in regard to
contaminants, This is because of the low permeanility of
the Ringold Formation sediments compared to that of the
Pasco Gravels, and the clay mineral content. They have,
consequently, a higher affinity for contaminants than a
comparable volume or weight of the oftantimes very clean

Pasco Gravels,

RECCMMENDATICNS

The indicated ground water flow path from the trenches
to the Columbfa River is penetrated by>a pattern of wells
that virtually guarantees interception of ccntaminants. That
fnterception is eventmoré certain pecause of the spreading
effect of the ground water mound berneath the trenches, and
by the processes of dispersion that broaden the contaminant
plume downgradient and‘vertically as well. Dispersion in
addition dilutes the contaminant concentration, even prior
to its ditutfon as the contaminants enter the Columbia

River.

The questi&n may be ralsed. that cuntaminants are moving
at depth, along the top of the Ringold Formation and be-
neath some wells that are less than fully penetrating of the
aquifer. Tha‘concefn-aépears groundless because ofAthe shallow
dentih of the old channel (less than 30 feet) in whnich dis-
persion shou!d distribute thé contaminants uniformly,

Shotia concern still se nresent, = limited -rcgram of
3zmoiing of Galls wt denins couldbse sequn, Zonceivanly it
could D2 prec2ededny he orocurement of tamoerature oroffles

in Key dells 5y the use of temparature proces. Such surveys




of

——
11
w

Approximate boundar
.6 ' STEVENS DRIVE s::oure:j paleochanfel

[}
699-529-E12

SCAL L -"\$<
& P jr ‘ —

1244 m—1 7 );2

33

* ,//,7 &QSU{N | 34
/ \_——’-16 \ ‘ .
Y n SOt .
» . ] (x m
GECRCE WASHINGTON WAY n 9
= —
699-S-E15 A 2 y‘} SITARY WELL LOCATION
L ' LEACHING o099-S29-£12  WELL LOCATION QUTSIDE 300 AREA
— N2 TRENCHES . .
— e  FENCE
COLUMBIA RVER — 00— ISOTHERM  xmsm—3 w—
. CONTOUR INTERVAL 1.6°C
fee e g i
i i A 1 i A | 1 1 i 1 i i i i L 1 i i - | i 1 i i i 4 1 1

FIGURE 4 Temperature in the Unconfined Aquifer Under the
o 300 Area, September 1, 1977 (modified from Lindberg

—

and 3ond)




A¥ -5

-27-

t

in past years, as noted by Lindberg and Bond(1) were

hlghly effective in distinguishing between normal ground

waters and colder river waters penetrating inland.

Temp-

eratures also distinguished effluent waters that were warmer

than the ground wuters in late summer and coolar than the

ground waters in winter (see Lindberg and Sond, Figure 4.9,

also Figure 4 of this reoort,

A

Rand Z. 3rown
Reglstered Gzouleogist
State of Califecrnia
CertifTicate No., 528
State of Cregon
ertificate No., 3=3C5




-R -

REFZREMCES CITED

1.

Lindberg, Ji and Fi 3ond. 1979. Geohydrology and
Ground-wWater Quality 3eneath the 300 irea, Hantord
Site, Washington. 2attelle Memorial Institute,
Pacific Northwest Laboratory, PNL-29493

McHenry, JR. 1957. Properties of Soils of the Hanford
Project. General Electric Company, Hanford Atomic
Products Operation Hi=-567201

Newcomb, RC, JR Strand and FJ Frank, 1972. Geology
and Ground=ijater Characteristics of the Hanford
Reservation of the US Atomic EZnergy Commission,
washington. U3 Geological Survey Professional Paper
mni '

3rown, RE. 1975. 4 Review of jater .ell Data from the
Unconfined Aquifer in the Zastern and Scuthern Parts
of the Pasco 3asin. Rockwell Hanford Coerations,
RHC-8%1~C~56

. Channaled Scap-
erpretaticns,
in, v. 67, no. 3.

aretz, JH, HTU Smith and GE Neff. 1955
land of sashington: New Data and [nt
Geological Society pf smerica Bullet

1

Lindoerg, J¥. 1976. Geologic Survey of the Spray Pond

Excavation, iasnington Nuclear Prcject No. 4, Pacific

Testing Laboratories, Transmittal 262, Richiand,
Washington.

Fecht, KR and JT Lillie, 1982. 4 Catalog of 3orehole
Lithologic Legs from the 600 Area, Hanford Site.
Rockwell Hanford Cperations, RHO=-LD=153

Roedder, E£. 1957. Personal communication, unoublished.




7

N

.29 ¢

APPENDIX

. { .
togs of ijells and Test =cl=s




TEST HCLZ NO. 1 (North end of trenches)

0 - 15 feet @Gravel, sand and silt, gsoorly sortad,
Gravel ranges from pebiles ts boulders,
dominantly less than 6 inches in diameter,
but up to 18 inches in diameter. 3oulders
are basalt, evidently locally derived, cobsles
are dominantly upriver exotic rock tyoes. Those
gravels in part may have been scourad from the
Ringold Formation, the weathering rinds wuorn
off ard the gravels redenositec.

Silt is present as coatings on aravel, indicating
roiled waters (slurry floods). Callche (calcium
carbonate) occurs as thin coat ings on the under-
side of cobtles, and prchably is appreciably

tess thcn 17 of the total sawsle. The gravels

are uncemented, and cave ints the hole. CuSIﬁg
must b2 frequen+ly driven and watsr addsd to
create a slurry for the supozsr* of the hole andg
for 2ailing of cuttings.

Tne cobble and boulder gravel indicate the
proobabla base of a gracded da2posit,

15 = 22 feet Gravel, sand and silt. Gravel is domynantlv
cobbles, sand is coarse grained, silt is less
than 5% of the samolz, No calxch; noted., Gravel
is 50% basalt, 507 quartzite and quartzose rocks.
The drilling rate in the interval after passing
through the boulders in the higher interval.

This is the prosable top of a remnant of a
graded gravel deposit celow that in the 0 - 15
foot interval,

22 - 27 feet Gravel, dominantly pebdnles of basalt. Clean,
Iittle sand, only traces of silt. Pebbles are

-

less than 5 mm in diameter,

27 - 32 feet Gravel and sand, clean. Gravel is pebble to
cootle in size, gravel is about 653 of the
°amol,, sand is coarse grained and is about
35% of the samole. 3ilt is only a few percent
of the total,

32 - 40 Tzet Sand and gravel, well sor*:zd and clean., Sand
is more than 207 of the sumple, averages about
0.2 mm in diamatzr, 3and censists of sup rouncad
to well rounded gquartz srains. races of mica
ure cresert. JanZg flows i~u the teflcuring sail-
iny. mselt constitutes wucut 307 of the tural
sangle. P2rmeasility oF the saterials is high.
Ffrom 2z feet dourward the materials appears to
be a d’ltaic, Toreset-seddad deposit as seen
in North Ricnland and on the east hank of the
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TEST HOLE NG,

0

19

23

- 19 fee

- 23 feet

- 28 feet

N
[§)

~h
W

sraval. Gravel

.

il

Columbia River opposite the 200 area. There

the deltalc deposits dip southisard to south-
eastward, indicating that the depositing currents
were from the north. In the south part of
Richland, deltaic foreset nedding shows deposition
oy northward to northwestuard-{lowing currents,
emanating from the Snake River,

The static water level on well completion was
about 24 feet., The extent of mounding of the
ground water table by percolation of waste waters

is there not appreciaole, Sut may se measurable,

Gravel, sand and sflt, poorly sortad, as in the
Mo, 1 hole., Gravel included numerous boulders and
totals to about 407% of the sample. Sand is 507

of the sample and silt is 107 of the samzle.

Clay and caliche were not noted but are probably
present as in the No. 1 hole, in amounts less

than aobout 1%. 3asalt is dominant in all out the
silt-sized fraction, as indicated by the dark gray
to black color of the uwashed sample, This material
appears to be the base of a graded gravel deposit.

Sand and gravel,. clean, Sand is medium to coarse=
grained and is largely basalt, Gravel is granule
sfzed, less thsn about 5 mm in diameter, and is

~

largely basalt. Silt is about 17 of the sample.
Particles Jdhow little evidence of breakage by
drilling. The drilling rate increased as in the
No. 1t hole, This material is opraobably the del taic,
foreset-tedded deposit at the too of a graded
gravel sequence as elsewhere s=zen.

Gravel, sandy, only traces of silt. ell sorted
and clean. Gravel is largely granule in size,
sand is medium- to coagse grained in size and is
largely basalt. Samples acoears to pe of an opem
Work gravel of high oermeaoility.

sravel, clean and uell sorted. Cnly traces of
silt. Gravel is largely penzles, averaging about
2 ¢cm in diameter. Samples is of an open~work

i3 ¢07 ozsali, 207 exotic rock
tynas f{vclcanic), 2C7 auartsite and quartzose
rocks. This gravel npz2ars t32 be tne base of the
deltaic foraeset-tadded cravels,
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TEST HOLE NC. 3

0O =

10

21

30

35

40

- 40 feet,.

10 feet

- 21 feet

to 30 feet

to 35 feet
to 40 feet

feet

~32-

-

Sand, gravel and silt, Sand is medium- to
coarse-grained ) is 6575 of sample and IS largey
basalt. Gravel is granule-sized, is 30% of the
sample and {s 507 basalt and 50% exotic rock
types., Silt ig 5% of the sample,

Gravel and sand. Gravel is less than 4 cm in
diamater and is 603 of the sample, Sand is
407 of the sample., Silt is sparse, washes out
of the samplie easily.

Sand, gravel and silt. Sand is 60% of the
samole and is dominantly tasalt, Gravel is
dominantly pebble gravel with some cobbles and
boul ders, aggregates to 207 of the sample

Silt is largely quartz grains, wWith some feldspar

Sand, little gravel and little silt., Sand is
coarse grained, 4 few pebbles show weathering
rinds, indicating scouring of the Ringold
Formation nearby and redeposition. .This material
is protably the top of the deltaic foreset-
bedded deposit.

Gravel, only traces of sand and silt. Gravel
fs granule to pebble sized. Clean and well sortec

Sand, clean and well sorted. Coarse to very
coarse grained, Dominantliy basalt,

8and, gravel and silt. Sand is 50% of the

sample, is Iargely basalt, Gravel is 45% of the
sample, silt is 5% of the samole. The total
sample is about 504 tan quartz

The sample appears to be from the base of the
foreset-nedded deposit and probably is of a
bottomset bed, or the top of a still deeper
graded sequence,




TEST HOLE NO. 4

e - 0 - 5 feet Gravel and sand. Gravel is less than about 6
cm in diameter, is 607 of the sample. Sand is

R about 40% of the sample, Caliche coating on
gravel Is present, :

5 - 10 feet Sand, gravel and silt. Sand is 557 of the
sample, is largely coarse grained and is dom-
innatly basalt, Gravel is 407 of the sample,
is largely cotbles and boulders, is 507 obasalt
and 507 upriver exotic rock tyoes. Silt is 53%.
Caliche and clay were not noted but probadly
are present in amounts of a percent or so. No
Wweathering rinds were seen, The sample is typical
qf roiled water deposits.

10 - 17 feet Gravel, sand and silt. Gravel is mized pebble,
cobble and boulder gravel, multicolored, largealy
of uoriver exotic rock types. Sand is medium to
coarse grained, is largely zasalt. Fine sand and
silt is subrounded to well rounded quartz grains.
At 17 feet the test hole iwent out of the cobble
and boulder gravel. : -

. 17 - 22 feet Gravel, sand and silt. Gravel is 5594 of the

o sample, s S07% basalt, 507 exotic, upriver rock
types. Sand Is 403 of the samole, is largely

basalt, grains are angular to subangular. Silt is

5%.

22 ~ 35 feet - Gravel, sandy. Gravel is largely granule to
pebble gravel, less than about 4 cm in diameter,
Sand is only 107 of tne sample, silt is in traces
only. A limited pebble count at the 30-foot depth
showed the following:

" Basalt 607
quartzite 127
Gneiss 104

Volcanic rocks

(other thsn basalt) 107
Greenstaone 473
Chert 475

The sample 1s typical =f locally observed deltaic
foregat-neddad deoosits,

75 - 40 feet Gravel and sand. Gravel is granule to pebble-sized;
sand is very coarse=-grainad, Samole is well sorted
and clean, Graval is £37 susalt, 357 exotic rack

R syn=s, Jmall amuunts of fice sands und dilts are
) largely guartz.




40 feet

TEST HOLEZ NO.

5 = 15

15 =18

feet Sand and gravel and silt., 3and is largely angular

feet Sand and gravel, Sand is 507 of sample, very coars

™

N9

grained fraction, Fine sands and silt are largely
quartz, rourded to subrounded. Silt is gray-gresn

washed, indicating dominance of basalt. o clay,
caliche or vieathering rinds were noted.

Gravel, sand and silt. 3ravzl is pebble to
cobble-dized, is largely quartzite and other axoti
rock types. Sand is coarse 3ruained, is angular.
Fine sand is largely quartz and {s sudrounced.
This ig probably the tcop ¢ofthe lower nart of a
graded deposit (oottomset teds).

w

Gravel and sand. Gravel rangass in size fron
pebbles to boulders, up tc 4 inches in diameter
and that are angular to subzngulur, Clasts of
Ringold Formation sediments are present in the
trench walls. They are silts that must have bean
saturated anc frozen at the time of the floods,
in order to have been transported intact, even
short distances. & fragment of caliche 10" x

5" x 3" also was noted and lies near the Ringold
clasts. Gravel is 657 of the samole, boulders are
157 of the gravel. Sand is 307 of the sample uith
basalt domirnant in the coarszs sand fraction as
angular to subangular grains., Fine sand and silt
is 5% of the sample and is largely quartz grains,
rounded to subrounded. The total sampie is about
407 sasalt, the remainder is upriver exotic rock
types.

to subangular basalt in the mdeium- to coarse-

in color when wet, sample is dark gray to black whe

grained sand is basaltic, fine sand is largely
quartz. Gravel is 357 of samole, quartzite and
quartzose rocks are dominant. lHumerous fragments
(broken in drilling) show seathering rinds, hence
they were scoured from the nearby Ringold Formatia
and redeoosited a shzirt distance dounstream.

Sand, gruvel and a trauce of silt, Foorly sorted.
Sand ls-largefty very coarse grained (acout 207

of sampie), fine ts medium grzined sand is 203 of
the samole, 2asalt is dominant in all but the fine
to very fine grainad sand. Gravel is 539 of the
sample wiih 309 as granule gravel, and 207 as
nzoole gravel, Gravel is largaly voen-uwork, Most

of tne samnle is 2 mm in giameter. Jrilling accel-
grated at 21,5 feet, whera tne Jdeltaic foreset-
sedded deposits uccur.
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22 - 40 feet

EST HOLE NO.

0 -« 14 feet

14 « 20 feet

20 - 30 feet

37 - 45 feet

6

Sarnd, gravel and silt, poor!ly sorted, Sand

is 50% of the sample, gravel is 457 of tha
sample, uwith acout equal parts of granule

and pebble gravel., Silt is about 5% of the
samole, was cifficult to wash from the sample.
The 40-foot samole is S0% gravel (granule gravel
is 107, pebble gravel is 207) sand is 402 and
silt is 107 of the sample. Cverall the sample is
50% basalt and 507% quartzite and other exotic
rock types. Hard packed sand was encountered at 34
feet, Test hole encountered the deltaic foreset-
pedda2d deoosit.

(South end oftrenches)

Gravel, sand and a little silt, Poorly sorted.
Gravel is 907% of the sample, is a oebble to
cobble gravel. 3asalt predéminates. Sand is 107
of the sample, largely basaltic. Silt is present
in traces as a coating on gravel, Gecme caliche
is present,

Gravel, -sand and traces of silt, as above.
Drifiing rate increased significantly.

Gravel, well sorted and clean. Dominantly granule
to pebble size, This material {s of the del taic

foreset bedded deposit.

Sand, gravel and silt. Sand is in subangular
grains, sand is 457 of the sample. Coarse sand
is basalt-rfch, fine sand is quartz-rich and
consists of better roundsd grains than coarser
sand, Gravel is pebbles of quartzite that are
well rounded, and basalt that is subanguiar.

Gravel and sand, well sorted,Gravel is granule

to pebole sized, largely basalt, Sand is coarse
grainad, dcminantly baszit.Some petrified wood

is cresent., .eathering rinds occur on some gravel
indicating a probable source in the nearby Ringold
Formation sediments.

Gravel and traces of sanrnd. .ell sorted. Gravel
is oetdle sized, a maximum of acout 2 cm in

"diameter., 3and is coarse to very coarse grained,

increases in amount from 4C *o 45 feet. Silt is
absent, 3 pebblie count snowed the following:

Quartzite Lo
wsalt 135
3neiss 105%

Volcaric rccexs
other than pasalt 103

4
Greens*one 37% -

Chert, jasper 37

- . e e ol it et 4 e T

Ga
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The samples indicate very high permeabilities.

ODuring bailing, perched water from the trench was
heard entering and fiowing down the well.

Coarse sand flows into the well to a depth of
three feet.

The bottem ten feet of the well was screened, for
samoling and test purposes.

This interval probably is the lower part of the
deltaic foreset-bedded decosit.

o . A & » W




APPENDIX G

Analytical Results

. Sample Numbering System
. Shallow Sediment Results
. Well Sediment Results

. Radioactivity Results

. EP Toxicity Results

. River and Process Trench

Water Results




SAMPLE NUMBERING SYSTEM

DEEP SOILS SAMPLING

Well number: 1-6 (well #1 to the north)
Sample depth: 5, 10, 15, 20, 25, 30, 35 or 40 ft.

Bottle Designation: A - Analysis at US Testing
B - Backup storage at 325 Building

Analysis type and bottle #:
VOA - X (Bottle 1-3)
ABN - Y (Bottle 1-2)
Metal - Z (Bottle 1-3)

Example Label: 1A5X1

Well # -1

Depth - 5 ft.

Sample - Analysis at US Testing
Analysis type and bottle # - VOA #1

SHALLOW SEDIMENTS SAMPLING
Trench: E - East; W - West
100 ft markers: 1-16

Depth: L - Loose Sediments
S - 4" below Toose sediments
D - 18" below loose sediments

Bottle Designation: A - Analysis at US Testing
B - Backup storage at 325 Building

Analysis type and Bottle #:
VOA - X (Bottle 1-3)
ABN -~ Y (Bottle 1-2)
Metal - Z (Bottle 1-3)

Example: EILAX1
East Trench
Marker at 0 ft. #1
Loose sediment sample
Analysis at US Testing
VOA Analysis, bottle #1




CONSTITUENT

NAME

COLIFRM
BERYLAM
STRONUM
ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SILVER
SCDIUM
NICKEL
COPPER
VANADUM
ANTIONY
ALUMNUM
MANGESE
POTASUM
IRON
ARSENIC
MERCURY
MAGNES
LEADGF
TOLUENE
OPXYLE
M-XYLE
TOX
T0C
NITRATE
SULFATE
FLUORID
CHLORID
SULFIDE
AMMONTIU
ACETONE

UNITS

MPN

UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
uG/G
UG/G
uG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G

DETECTION
LIMIT

2.20E+00
6.08E-01
3.00E+01
6.00E-01
5.00E+02

8 .00E-01

2.00E-01
1.00E+00
1.00E+08
1.82E+01
1.00E+00
1.00E+00
5.00E-01
1.80E+01
1.60E+061
6.00E-01
1.00E+01
6.00E+00
5.00E-01
1.82E-01
6.00E+00
6.00E-01
1.00E-82
1.00E-02
1.00E-82
1.80E+00
1.00E+01
1.00E+28
1.00E+00
1.00E+00
1.00E+00
1.080E+01
6.00E-01
©.00E+00

SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

SAMPLE
DATE

28,/06/88
08/06/88
28/06/86
£8/06/86
28/06/88
©8/06/88
©8/06/86
©8/06/88
©8/08/86
28/06/88
28/06/86

28/06/86
08/08/88
28/08/88
28/06/88
28/06/86

28/06/88
28/06/88
28/08/86

28/08/88
28/06/86

E1DA

8.00E-01
4.60E+01
2.82E+02
8.22E+@3
1.47E+02
4 . 00E+00
68.10E+01
68 .90E+01
2.86E+02
8.60E+01
1.81E+03

3.18E+01
6.92E+03
2.20E+02
5.89E+02
1.74E+03

2.07E+01
2.94E+083
8.02E+01

8.20E+900
2.41E+022

SAMPLE
DATE

08/06/86
28/06/86
#8/06/86
08/06/86
08/08/88
28/06/86

08/06/86
©8/06/86
08/06/86
98/06/86
08/06/86

68/06/86
¢8/06/88
28/06/88
©8/06/86
08/06/86
©8/06/86
08/06/86
28/06/86
28/06/88
©8/06/86
28/06/86
28/06/86
©8/06/88
88/06/86
08/06/86
28/26/88
08/06/86
©8/06/86
28/06/88
©8/06/86
28/06/86

E1LA

1.60E+91
4.00E+00
1.44E+02
8.684E+02
1.02E+24
3.72E+02

1.76E+02
1.72E+02
1.81E+23
3.64E+02
7.32E+03

1.22E+02
1.33E+04
3.84E+02
8.6DE+02
2.06E+04
1.02E+01
6.84E+01
3.41E+03
1.34E+02
2 .G0E-02
3.00E-02
2.90E-02
2.40E+00
6.13E+02
6.89E+00
8.83E+01
3.18E+00
2.62E+01
7.88E+01
1.40E+01
1.70E-01

SAMPLE
DATE

08/06/86
08/06/86
08/06/86
©8/08/86
88/08/86
28/06/88
08/08/86
28/08/86
08/06/86
08/06/88
08/06/86
08/06/86
28/06/86
98/06/86
28/06/86
28/06/86
28/06/86

08/06/88
©8/06/86
28/06/86

oa/eé/ee
©8/06/86

E1SA

3.00E+00
1.43E+02
8.95E+02
1.42E+04
4 .60E+02
1.70E+91
2.98E+02
2.46E+02
7 .98E+082
4 .26E+02
8.47E+03
2.07E+02
8.40E+01
1.38E+04
6.688E+02
7 .69E+02
3.56E+04

8.94E+01
3.43E+03
2.30E+22

1.72E+01
4.79E+82

SAMPLE
DATE

28/04/86
98/064/86
88/04/86
28/04/86
28/04/86
28/04/88
©8/04/86
28/04/86
28/04/86
28/04/88
28/04/86

08/084/86
08/04/86
08/84/88
28/04/86

28/04/88
88/04/86
08/04/86

©8/04/86
08/04/86

PAGE: 1

E2DA

‘4 .30E+21
1.99E+02
7.76E+03
1.38E+82
9.00E+00
3.20E+01
8 .00E+00
3.43E+02
8,20E+01
8.61E+02
3.60E+01

68,.48E+23
4,93E+02
6.26E+02
2.52E+04

68.96E+20
4.71E+03
8.65E+01

2.30E+@0
1.18E+92




CONSTITUENT

NAME

COLIFRM
BERYLAM
STRONUM
ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SILVER
SODIUM
NICKEL
COPPER
VANADUM
ANTIONY
ALUMNUM
MANGESE
POTASUM
IRON
ARSENIC
MERCURY
MAGNES
LEADGF
PERCENE
BENZBFL
CHRYSEN
BENZOPY
TOX

T0C
NITRATE
SULFATE
FLUORID
CHLORID
SULFIDE
AMMONIU

UNITS

MPN
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G.
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
uG/G
UG/G
UG/G
UG/G
UG/G
UG/G

DETECTION
LIMIT

2.20E+008
5.00E-01
3.00E+01
6.00E-01
b .00E+00
8 .00E-01
2.00E-21
1.00E+09
1.00E+00
1.00E+21
1.0%E+00
1.00E+20
6.00E-21
1.00E+01
1.60E+021
6 .00E-21
1.90E+021
6 .00E+00
6 .00E-01
1.02E-081
b.00E+00
6.00E-01
1.90E-82
1.0CE+08
1.00E+00
1.00E+00
1.00E+00
1.90E+01
1.90E+00
1.900E+08
1.00E+00
1.00E+00
1.90E+91
5.00E-01

SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

SAMPLE
DATE

08/04/86
28/04/86
08/04/86
©8/04/86
©8/04/86

08/04/86
28/04/86
08/04/86
©8/084/86
08/04/86

08/04/86
98/84/88
08/84/86
08/04/86
08/024/86

08/084/86
98/04/86
08/084/86

08/084/88
08/084/88

E2LA

3.00E+20
8.60E+01
1.27E+02
7.03E+03
1.62E+92

6.61E+02
1.25E+02
4.89E+02
3.77E+02
2.26E+03

1.28E+82
6.93E+03
1.32E+982
2.76E+02
1.93E+04

3.67E+01
1.86E+23
2,01E+02

1.20E+01
6.27E+02

SAMPLE
DATE

08/04/86

28/04/86
@8/84/86
08/04/86
08/04/86
28/04/86
98/04/88
08/084/88
08/04/88
08/04/88
98/04/86
©8/04/86

98/084/88
08/94/86
08/04/88
08/04/88
98/084/86
08/04/88
28/04/88
©8/084/88
28/04/86

08/04/88
28/04/86
28/04/88
28/04/86
08/04/86
88/04/88

08/04/86

E2SA

1.690E+21

3.60E+01
1.44E+82
6.96E+03
1.16E+02
8.00E+00
2.8QE+01
9.0RE+00
3.06E+02
8.60E+01
65.88E+02
3.30E+091

5.70E+23
6.92E+82
5.14E+02
2.24E+04
3.96E+00
6.92E+00
4.63E+03
2.85E+01
1.00E-02

2 .00E+00
9.78E+01
1.40E+00
1.83E+00
1.02E+00
1.13E+01

6.20E-01

SAMPLE
DATE

08/04/88
28/084/86
28/04/88
28/04/86
©8/04/88
08/04/88
28/084/86
©8/04/88
28/04/88
©8/04/86
¥8/04/88
68/04/86
28/04/88
©8/04/88
28/94/88
28/04/88
28/04/86
28/04/88
©8/064/86
08/04/88
08/04/88
88/04/86
28/04/86
08/04/86
08/084/88
08/04/88
08/04/86
©8/04/88

p8/04/88
68/04/88
©8/084/88
28/04/88
28/04/86

E3LA

2.20E+00
2.00E+09
9.90E+01
1.87E+92
7.94E+03
1.86E+02
9.00E+00
1.68E+02
8.80E+01
7.24E+02
2.98E+02
2.87E+03
1.96E+92
1.17E+02
7.06E+03
1.66E+02
4.42E+92
1.81E+04
2.76E+00
2.19E+01
3.01E+03
4 ,.86E+02
1.00E-92
1.40E+91
1.20E+91
2.60E+21
2.86E+01
4 ,66E+02

4 _33E+00
1.48E+00
2.07E+81
3.10E+01
2.09E+01

SAMPLE
DATE

08/84/86
08/04/86
98/04/86
08/04/88
©8/04/86
08/04/86
©8/04/86
28/04/86
©8/04/86
08/064/86

©8/04/86
©8/04/88
©8/04/88
08/04/88

©8/04/86
08/04/86
08/04/86

©8/04/86
28/04/86

PAGE: 2

E3SA

9.00E+01
6.99E+03
9.60E+01
9.00E+00
3.60E+01
2 .00E+990
3.68E+02
4,70E+01
4.29E+02
4.20E+01

6.94E+03
2.39E+02
6.00E+02
2.79E+04

1.87E+00
6.60E+03
1.92E+01

1.60E+00
9.86E+01




CONSTITUENT

NAME

COLIFRM
BERYLAM
STRONUM
ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SILVER
SODIUM
NICKEL
COPPER
VANADUM
ALUMNUM
MANGESE
POTASUM
IRON
ARSENIC
MERCURY
MAGNES
LEADGF
T0X

T0C
CYANIDE
NITRATE
SULFATE
FLUORID
CHLORID
AMMONIU

UNITS

MPN
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G

DETECTION
LIMIT

2.20E+00
6 .0RE-01
3.00E+01
6.00E-21
5.00E+00
8.00E-01
2.00E-01
1.09E+00
1.00E+00
1.00E+01
1.00E+00
1.00E+02
5.00E-01
1.60E+01
6.00E-01
1.00E+01
6.00E+20
6.00E-01
1.00E-01
6.00E+00
6.PPE-01
1.00E+00
1.00E+01
1.00E+00
1.00E+00
1.00E+00
1.0CE+00
1.00E+00
5.00E-01

SOIL SAMPLE ANALYTICAL, RESULTS ABOVE,DETECTION LIMIT

SAMPLE
DATE

98/04/86
08/04/86
08/04/88
08/04/86
@8/04/86

08/04/86
08/04/86
©8/04/86
08/04/86
©8/04/86
98/084/88
28/04/88
08/04/86

08/04/88

©8/04/86

08/04/86
08/04/86

E4SA

7.30E+01
4.19E+23
7.00E+01
1.10E+01
3.30E+01

3.09E+02
3.30E+01
3.88E+02
b.SCE+01
4.47E+23
2.43E+02
3.93E+02
2.88E+04

2.27E+00
4.81E+0@3
1.48E+01

8.39E+01

PR )
VIR

SAMPLE
DATE

08/04/86

08/04/86
08/04/86
08/04/88
28/04/86
28/084/88

08/084/86
08/04/88
28/04/88
28/04/86
08/04/86
08/04/86
98/04/886
98/04/86
©8/04/86
08/04/86
08/04/86
88/04/86
©8/04/88
@8/04/86

©8/084/86
98/04/86
08/04/86
©8/04/88

ol

EBSA

1.60E+01

8 .30E+01
5.90E+03
9.10E+01
1.00E+01
3.70E+01

2.77E+02
3.30E+91
3.82E+02
4 .30E+01
4 ,82E+03
2.78E+02
3.96E+02
2.79E+04
1.76E+900
2.73E+00
4.68E+03
1.63E+01
1.00E+00
8.89E+01

2.67E+00
3.686E+00
1.87E+00
7.74E+00

Sléituuz
4.30¢+01

e d W S2E B3

5

SAMPLE
DATE

#7/36/88
07/30/88
87/30/86
©7/30/86
87/30/88
07/30/88
27/30/86
07/30/86
©7/30/88
07/30/88
@7/30/88
©7/30/86
©7/30/88
07/38/88
27/30/86
07/30/88

07/38/86
@7/30/86
07/30/88
97/30/88
97/30/86

-y
YK
@

EBSA

1.00E+00
3.70E+01
2.39E+02
4,97E+93
1.78E+02
1.30E+01
2.28E+02
1.07E+02
2.89E+02
2.32E+02
1.99E+03
1.10E+02
1.09E+04
3.03E+02
9.11E+02
3.37E+04

6.23E+00
6.03E+23
1.36E+02
8.20E+00
8.46E+01

RETLI LY

SAMPLE
DATE

87/30/88
07/30/86
©7/30/86
67/30/88
87/30/88
©7/30/86
87/30/88
67/30/86
07/30/86
©7/30/86
87/30/88
©7/32/86
07/306/88
87/3¢/88
87/30/88
87/30/86
97/30/86
27/30/86
©7/30/88
©7/30/86
87/30/88
07/30/88
07/30/88
87/30/86

@7/30/88

PAGE: 3

E7DA

1.39E+02
4,42E+03
1.10E+02
1.00E+01
8.70E+01
2.20E+01
2.04E+02
9.50E+01
8.07E+92
4 ,70E+01
7.68E+03
3.11E+022
8.99E+02
2.87E+04
1.38E+01
1.17E+00
4.97E+03
2.92E+01
1.78E+01
1.62E+02
1.30E+00
1.85E+01
8.81E+00
1.03E+00

6.20E-81




CONSTITUENT

NAME

BERYLAM
STRONUM
ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SILVER
SODIUM
NICKEL
COPPER
VANADUM
ANTIONY
ALUMNUM
MANGESE
POTASUM
IRON
MERCURY
MAGNES
LEADGF
TOX

T0C

UNITS

UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/C

"DETECTION
LIMIT

I I T N Nl == =W N

.Q0E-01
.BRBE+Q1
.PBE-21
.BOE+00
.OQE-21
.Q0E-P1
.Q0E+00
ORE+08
.O0E+01
.QCE+00
.ORE+00
.80E-01
.0RE+01
.BOE+D1
.O0E-21
.BRE+B1
.O0E+00
.O0E-21
.OOE+00
.PRE-©1
.DOE+00
.ORE+21

SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

SAMPLE
DATE

87/30/88
87/30/86
87/30/88
@7/30/88
07/30/86
07/30/86
87/30/88
87/30/88
87/30/86
©7/30/86
87/30/88

©7/30/88
07/30/88
07/30/86
07/30/88
87/30/88
07/30/88
87/30/86
87/30/88
@7/30/88
87/30/86

E7LA

4 .00E+20
8.60E+01
2.85E+02
6.08E+03
2.7B6E+02
6.00E+00
4.33E+02
1.79E+01
3.17E+02
3.29E+02
3.04E+03

4.70E+01
1.14E+04
2.60E+02
9.10E+02
3.62E+04
8.22E+00
3.89E+023
3.48E+92
2.74E+01
2.96E+02

SAMPLE
DATE

87/30/88
07/30/88
87/30/88
©7/308/86
©7/38/86
©7/30/88
97/30/88
27/38/88
07/30/88
07/30/86

97/30/88
87/30/86
©7/306/86
87/30/86
©7/30/86
©7/30/86
@7/30/88
©7/30/86
07/30/86

E7SA

1.11E+02
4.43E+923
8.20E+01
9.00E+00
3.90E+01
9.090E+00
2. .90E+02
4.90E+01
8 .06E+02
4 ,40E+01

4.67E+03
2.33E+02
6.63E+02
1.95E+04
6.70E-21
3.47E+03
1.83E+01
8.40E+00
9.18E+01

SAMPLE
DATE

07/30/86
©7/30/86
©7/30/88
©7/30/886
87/30/88
87/30/86
27/30/86
07/30/88
87/36/86
87/30/86

07/30/86
©7/30/86
87/30/86
©7/32/86
87/30/88
07/30/86
07/30/88
97/30/86
07/30/88

E8DA

9.30E+01
4.88E+03
8.90E+01
1.10E+21
4 ,80E+01
7.00E+00
2.79E+02
4 .90E+91
6.36E+02
6.40E+01

68.24E+83
2.70E+02
6.66E+02
2.79E+04
8.60E-01
4.46E+03
1.60E+01
6.80E+00
9.87E+01

SAMPLE
DATE

07/306/86
©7/30/88
©7/30/88
97/30/86
©7/30/88
07/30/88
07/38/86
©7/30/88
©7/30/886
©7/30/86

87/30/86
©7/30/86
97/30/86
07/30/86
©7/30/86
87/30/86
07/30/88
27/30/88
©7/30/86

PAGE: 4

EBSA

8.40E+01
4.18E+03
8.60E+01
1.00E+91
2.70E+01
2.00E+00
2.28E+82
3.90E+01
b.80E+02
6.60E+01

6.74E+23
2.91E+02
6.81E+02
2.81E+24
2.90E-01
4.83E+03
8.686E+020
4 .60E+Q0
1.05E+02




CONSTITUENT

NAME

STRONUM
ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SILVER
SODIUM
NICKEL
COPPER
VANADUM
ALUMHUM
MANGESE
POTASUM
IRON
ARSENIC
MERCURY
THALIUM
MAGNES
LEADGF
METHYCH
BUTBENP
TOX

T0C
NITRATE
SULFATE
FLUORID

UNITS

uG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
uG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G

DETECTION
LIMIT

3.00E+01
6.00E-01
65 .00E+90.
6 .B0E-01
2.90E-01
1.00E+00
1.00E+00
1.00E+01
1.00E+20
1.02E+00
6 .00E-01
1.60E+01
6.0R0E-91
1.00E+01
6.00E+00
6.02E-01
1.00E-01
1.00E+00
6.00E+00
6.00E-21
1.00RE-02
1.00E+00
1.00E+00
1.00E+01
1.00E+008
1.00E+09
1.00E+00

SOIL SAMPLE ANALYTICAL RESULTS ABOVE, DETECTION LIMIT

SAMPLE
DATE

N

87/23/86
07/23/86
©7/23/88
@7/23/88
87/23/86
87/23/88
87/23/86
87/23/86
07/23/86
87/23/86
87/23/88
©7/23/86
87/23/86
87/23/88

07/23/88
97/23/86
©7/23/86

©7/23/86
©7/23/88

E9DA

1.04E+902
4 .54E+03
8.20E+921
1.00E+21
3.80E+01
1.00E+01
2.48E+02
4,90E+01
5.82E+@2
4,.70E+01
6.26E+03
2.88E+82
6.76E+082
2.46E+04

5.80E-01
4.59E+03
1.11E+01

1.18E+21
1.92E+02

SAMPLE
DATE

27/23/86
97/23/88
27/23/886
87/23/88
07/23/86
87/23/86
©7/23/86
©7/23/88
87/23/86
67/23/86
©7/23/88
87/23/88
87/23/86
@7/23/88

07/23/86
07/23/88
07/23/88

©7/23/86
©7/23/88

ESSA

8.80E+01
4 ,88E+03
9.80E+01
1.10E+01
2.60E+01
6 .00E+00
2.32E+02
3.30E+921
6.83E+02
4 .80E+01
6.67E+83
2.83E+02
5.20E+92
2.69E+04

2. 7PE-01
4.82E+023
1.04E+01

4.00E+00
9.90E+01

SAMPLE
DATE

07/23/86
©7/23/88
87/23/86
©7/23/88
87/23/86
©7/23/86
07/23/88
87/23/86
@7/23/86
87/23/88
27/23/86
87/23/86
27/23/88
87/23/88

'87/23/86

87/23/86
©7/23/86

87/23/88
07/23/886

E12DA

1.10E+02
4.47E+93
9.00E+00
1.00E+91
3.10E+01
7.90E+00
2.21E+02
4 ,.90E+91
4.43E+02
4.80E+01
6.11E+03
2.67E+02
5.83E+02
2.44E+04

6.30E-01
4.89E+03
1.18E+01

6.10E+20
9.06E+01

I

SAMPLE
DATE

- ——— - -

87/23/86
07/23/86
©7/23/88
©7/23/88
©7/23/88
87/23/886

©7/23/86
07/23/88
87/23/88
©7/23/86
©7/23/86
©7/23/88
67/23/886
87/23/86
©7/23/86
87/23/86
87/23/86
07/23/886
07/23/88
@7/23/88
©7/23/88
67/23/88
©7/23/86
©7/23/88
©7/23/86
07/23/88

PAGE: 6

E108SA

R

3.60E+021
1.86E+82
65.80E+03
1.06E+02
1.10E+01
2.00E+01

2.29E+02
3.99E+01
3.22E+02
6.80E+01
9.74E+03
2.72E+02
1.84E+023
2.66E+04
6.67E+00
2.60E-01
1.38E+20
5.49E+03
8.23E+00
3.00E-02
3.30E+020
2.20E+20
8.47E+021
8.94E+00
4,77E+00
1.40E+00




CONS'TITUENT

NAME

ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SILVER
SODIUM
NICKEL
COPPER
VANADUM
ALUMNUM
MANGESE
POTASUM
IRON
MERCURY
MAGNES
LEADGF
TOX

T0C

UNITS

UG/G
uG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
uG/G
UG/G
UG/G
UG/G
UG/G

DETECTION
LIMIT

6.00E-21
6.00E+00
6 .00E-01
2.90t-021
1.00E+09
1.00E+00
1.00E+901
1.00E+00
1.00E+00
6.00E-01
1.60E+81
6.00E-01
1.00E+01
6.00E+20
1.02E-021
6.00E+20
6 .00E-01
1.00E+020
1.00E+01

SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

SAMPLE
DATE

87/23/86
07/23/86
87/23/88
27/23/86
87/23/86

07/23/86
87/23/86
87/23/88
©7/23/88
67/23/88
©7/23/88
07/23/86
87/23/88
07/23/88
97/23/88
87/23/88
87/23/86
87/23/88

9.70E+01
4.76E+03
8.20E+01
1.10E+01
1.40E+01

2,24E+02
2.70E+01
1.74E+02
4 .00E+01
65.35E+03
3.16E+02
4.74E+02
2.37E+04
2.30E-01
4.80E+03
6.87E+00
7.40E+00
6.57E+921

SAMPLE
DATE

67/23/86
87/23/86
@7/23/88
@7/23/86
07/23/88
87/23/88
87/23/88
07/23/88
87/23/88
©7/23/88
87/23/86
87/23/86
87/23/88
67/23/88
67/23/88
87/23/88
©7/23/88
07/23/86
07/23/88

1.66E+02
4.77E+03
9.60E+01
1.20E+01
3.50E+01
1.60E+901
2.29E+02
8.70E+01
b.79E+02
8.10E+01
7.20E+03
3.08E+02
8.72E+02
2.74E+03
7.70E-01
4.89E+03
1.37E+21
1.44E+91
1.32E+02

SAMPLE
DATE

97/23/86
07/23/86
©7/23/86
97/23/88
©7/23/86

97/23/86
07/23/88
©7/23/88
©7/23/88
87/23/88
87/23/88
07/23/86
©7/23/88
©7/23/86
87/23/88
07/23/86
©7/23/86
07/23/88

E12DA

7.90E+01
6.32E+03
9.128E+01
1,10E+01
1.30E+01

2.87E+02
2.80E+01
1.68E+02
4.90E+01
6.680E+03
3.36E+02
6.36E+02
2.680E+04
2.80E-01
4.87E+03
6.69E+09
2.46E+01
6.76E+01

SAMPLE
DATE

87/23/88
87/23/886
87/23/88
87/23/88
©7/23/86
07/23/86
07/23/88
07/23/86
97/23/86
@7/23/86
©7/23/88
87/23/86
07/23/88
07/23/88
07/23/86
97/23/86
©7/23/88
87/23/88
27/23/88

PAGE: 8

1.08E+02
4.97E+03
9.10E+01
1.10E+01
2.70E+01
7 .0CE+00
2.37E+02
4.10E+01
3.64E+02
6.90E+01
68.98E+03
3.96E+02
8.79E+82
2.58E+04
4.4CE-01
65.08E+03
1.095E+01
1.86E+01
1.21E+02




CONSTITUENT

NAME

COLIFRM
BERYLAM
STRONUM
ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SILVER
SODIUM
NICKEL
COPPER
VANADUM
ALUMNUM
MANGESE
POTASUM
IRON
ARSENIC
MERCURY
MAGNES
LEADGF
TOX

T0C
NITRATE
SULFATE
FLUORID
CHLORID

UNITS

MPN

UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G

DETECTION
LIMIT

2.20E+08
6.00E-01
3.00E+01
6 .00E-01
5 .00E+00
8 .90E-01
2.00E-01
1.00E+00
1.02E+00
1.00E+01
1.00E+00
1.00E+08
6.00E-081
1.50E+01
6.0BE-021
1.00E+01
6.00E+80
6 .00E-01
1.00E-01
6 .00E+900
6 .99E-01

1.00E+02

1.00E+01
1.00E+90
1.20E+00
1.00E+20
1.00E+28

SOIL SAMPLE ANALYTICAL. RESULTS ABOVE DETECTION LIMIT

SAMPLE
DATE

©7/21/86
07/21/88
07/21/88
87/21/886
87/21/88

07/21/88
©7/21/88
87/21/88
07/21/88
07/21/88
87/21/88
27/21/88
07/21/88

07/21/88
27/21/88
07/21/86
@7/21/88
87/21/88

E13DA

7.90E+01
6.26E+03
8.40E+01
1.00E+01
9.00E+00

2.74E+02
1.72E+01
1.13E+02
6.20E+01
6.68E+03
3.16E+02
6.24E+02
2.67E+24

3.00E-01
4.90E+03
6 .00E+00
1.08E+01
1.07E+02

SAMPLE
DATE

87/21/88
87/21/86
87/21/88
27/21/86
87/21/88
87/21/86
07/21/88
87/21/86
87/21/86
87/21/86
87/21/886
©7/21/86
©7/21/86
07/21/86
©7/21/86
87/21/86

87/21/86
07/21/886
07/21/88
07/21/88
©7/21/88

E13LA

9.00E-01
3.30@E+P1
2.668E+02
4.10E+03
1.46E+02
8.00E+00
1.64E+02
7 .80E+01
1.82E+982
1.76E+02
1.71E+03
4 .6QE+01
7.91E+03
1.82E+22
7.66E+02
2.12E+04

2.80E+00
4.08E+03
1.92E+01
1.64E+01
4.47E+02

SAMPLE
DATE

07/21/86
07/21/86
27/21/88
©7/21/88
87/21/88

27/21/88
©7/21/88
87/21/88
©7/21/86
67/21/86
©7/21/86
87/21/88
87/21/88

87/21/88
@7/21/88
©7/21/88
87/21/88
27/21/88

E13SA

8.90E+01
4.95E+03
8.79E+01
1.90E+01
9.08E+00

2.96E+02
2.00E+01
1.39E+02
6.00E+21
6.684E+03
3.78E+02
6.37E+02
2.61E+04

3.00E-01
4.68E+03
3.60E+00
8.20E+00
1.07E+082

SAMPLE
DATE

97/21/88

87/21/88
07/21/86
©7/21/88
87/21/88
07/21/88

07/21/86
67/21/88
©7/21/88
©7/21/88
07/21/86
87/21/88
67/21/86
97/21/86
87/21/88
87/21/88
07/21/88
©7/21/86
67/21/88
©7/21/88
27/21/88
97/21/86
07/21/86
27/21/88

PAGE: 7

E14DA

1.60E+91

7.90E+01
4.83E+03
8.80E+01
9.00E+00
1.30E+01

2.80E+02
2.60E+01
1.71E+02
4.80E+01
8.14E+03
3.26E+92
8 .04E+02
2.34E+94
2.00E+09
3.00E-01
4.868E+03
6.70E+Q0
8.60E+00
1.80E+02
1.49E+01
3.41E+920
1.022E+00
1.78E+00

s e e ——— e e




CONSTITUENT

NAME

BERYLAM
STRONUM
ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SILVER
SODIUM
NICKEL
COPPER
VANADUM
ALUMNUM
MANGESE
POTASUM
IRON
MERCURY
MAGNES
LEADGF
T0X

T0C

UNITS

uG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G

DETECTION
LIMIT

6.00E-01
3.00E+01
6.00E-01
6 .90E+00
68.00E-01
2.900E-01
1.00E+00
1.00E+00
1.00E+01
1.008E+00
1.00E+00
6.90E-01
1.69E+01
6.00E-01
1.0%E+01
6.PCE+00
1.00E-21
6.00E+00@
6.00E-01
1.00E+00
1.00E+01

SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

SAMPLE
DATE

87/21/86
87/21/88
07/21/86
87/21/88
@7/21/88

©7/21/86
07/21/88
87/21/88
87/21/88
97/21/86
07/21/88
87/21/86
87/21/86
©7/21/88
87/21/88
87/21/88
©7/21/86
87/21/88

E14SA

8.90E+01
4.23E+03
8.60E+01
9.00E+00
1.20E+021

2,17E+02
2.790E+01
2.14E+02
4.30E+01
8.10E+03
3.76E+92
8.31E+02
2.26E+04
4 . @0E-01
4 .49E+03
8.80E+00
1.28E+01
1.66E+02

SAMPLE
DATE

87/21/88
@7/21/88
87/21/88
@7/21/88
87/21/86
87/21/88
07/21/88
@7/21/86
87/21/88
07/21/86
87/21/86
87/21/86
07/21/88
©7/21/88
97/21/88
87/21/88
07/21/88
87/21/88
87/21/88

E1BDA

1.09E+@2
4.90E+03
9.80E+01
1.90E+01
1.80E+01
4.00E+00
2.64E+02
3.680E+01
2.61E+02
4.40E+01
68.58E+03
3.16E+02
8.63E+02
2.45E+04
8 .00E-031
6.02E+03
1.04E+01
6.20E+00
1.69E+022

SAMPLE
DATE

@7/21/86
67/21/88
@7/21/88
87/21/88
87/21/88
87/21/88
67/21/88
67/21/88
07/21/86
07/21/88
67/21/88
67/21/88
87/21/88
07/21/88
87/21/88
87/21/86
87/21/88
@7/21/88
67/21/86

E16SA

1.73E+02
6.32E+03
1.87E+02
1.10E+01
3.30E+01
1.30E+01
2.82E+02
6.60E+01
b.01E+02
b5.20E+01
8.67E+03
3.16E+82
7.76E+02
2.79E+04
1.30E+00
6.80E+03
9.70E+008
7 .00E+00
2.19E+982

SAMPLE
DATE

s

08/08/86
©8/06/86
©8/06/88
08/06/86
08/06/86
08/06/86
©8/06/86
08/08/86
98/86/36
08/08/8€
98/06/86
©8/06/86
©8/06/86
£8/06/86
@8/06/88
©8/06/86
©8/06/88
©8/08/86
98/06/86
©8/06/86
08/08/86

PAGE: 8

1.50E+00
1.91E+02
1.18E+03
8.82E+03
4,.91E+02
2.80E+01
4.81E+02
4 .06E+02
3.66E+02
3.71E+92
6 .66E+93
6.20E+81
1.36E+04
1.21E+02
8.99E+02
2.47E+04
1.80E+01
2.96E+03
1.00E+02
2. .00E+00
7.31E+02




T

CONSTITUENT

NAME

COLIFRM
STRONUM
ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SILVER
SODIUM
NICKEL
COPPER
VANADUM
ALUMNUM
MANGESE
POTASUM
IROMN
ARSENIC

* MERCURY

THALIUM
MAGNES
LEADGF
METHYCH
TOX

T0C
NITRATE
SULFATE
FLUGRID
CHLORID
SULFIDE
AMMONIU
ACETONE
UNKNOWN
MOLSULF

UNITS

MPN
UG/6
UG/G
uG/G
UG/G
UG/G
UG/G
uG/G
UG/G
UG/G
UG/G
uG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G

DETECTION
LIMIT

2.20E+00
3.00E+01
b.0oE-21
6.00E+20
8.20E-81
2.00E-01
1.00E+00
1.90E+00
1.00E+01
1.00E+00
1.00E+00
6.00E-21
1.60E+01
6.0QE-91
1.00E+01
6.00E+00
6.00E-01
1.00E-21
1.00E+00
6.00E+00
6.00E-21
'1.00E-02
1.00E+00
1.99E+01
1.00E+00
1.00E+00
1.00E+00
1.00E+00
1.020E+01
6.00E-01
0 .00E+00

0.00E+00

) 1wt Vo

SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

SAMPLE
DATE

- -

08/06/868
08/06/88
08/06/86
08/068/86
08/06/86
08/08/86
08/06/88
28/06/86
28/06/88
©8/06/86
08/08/86
08/08/86
©8/06/88
©8/06/86
08/06/86
26/06/86
©8,/08/686
08/06/88
28/06/86
©8/06/88
©8/06/88

08/08/86
08/08/86
98/08/86
08/08/88
08/06/88

P N

1.680E+01
3.00E+01
2.82E+02
b6.68E+03
1.36E+02
1.30E+01
7.80E+01
8.80E+01
2.69E+02
7.40E+01
1.19E+03
4.80E+01
7.13E+03
2.13E+02
6.68E+82
2.63E+03
4,32E+00
3.98E+01
1.00E+09
4.89E+03
2.98E+01

1.98E+82
1.77E+01
1.19E+090
3.66E+02

2.10E+00

SAMPLE
DATE

96/16/88
©6/16/86
©6/16/86
©6/16/86
©6/16/86
28/18/86

26/16/86
26/16/86
06/16/88
©8/16/88

268/16/88
26/16/88
06/18/88
©6/18/86

©6/18/88
96/16/86

©6/16/86
06/16/86

4.10E+01
1.17E+22
8.44E+03
1.04E+02
8.00E+00
1.60E+01

3.51E+02
3.40E+01
3.99E+02
2.80E+01

7 .88E+03
3.18E+02
8.26E+02
2.60E+04

1.19E+28
2.22E+09

2 .00E+00
8.88E+01

. SAMPLE
DATE

26/16/86
26/16/88
©68/16/86
£8/16/86
268/16/88
26/18/88
©6/16/86

08/16/86
06/16/86
©6/18/86
26/16/88
268/16/88

268/16/88
©6/18/86
26/16/86
06/16/88
26/16/88
26/16/86
26/16/86

©6/16/86
26/16/86
28/16/86
06/16/88
26/16/88
26/16/86
96/16/88
26/16/88
06/16/88
26/16/88

WiLA

2.40E+03
2 .00E+00
4 .60E+01
2.42E+02
9.30E+01
8.17E+03
2.22E+02

1.70E+01
4.40E+01
5.63E+02
1.06E+02
1.87E+03

9.82E+01
6.22E+03
2.21E+02
2.84E+02
7.46E+03
3.40E+00
4.08E-01

2.04E+01
7.47E+01
4.87E+02
1.05E+01
3.31E+01
2.8PE+00
6 .90E+02
6.70E+82
b.40E+02
1.66E+93

SAMPLE
DATE

06/168/86
©8/16/86
£3/18/88
£6/16/86
©6/16/88

06/18/86
26/18/86
©8/18/88
26/18/886

©8/16/88
26/16/886
28/16/86
268/16/86
06/16/88
08/16/88

06/16/86

PAGE: 19

W1SA

9.20E+01
4 . 00E+03
8 .O0E+01
8.00E+00
8 .00E+00

2.4b6E+02
1.60E+01
1.47E+02
4 .50E+01

5.46E+03
1.96E+02
6.62E+02
2.11E+924
2.69E-01
7.87E+00

4.41E+01




CONSTITUENT

NAME

COLIFRM
BERYLAM
STRONUM
ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SILVER
SODIUM
NICKEL
COPPER
VANADUM
ANTIONY
ALUMNUM
MANGESE
POTASUM
IRON
ARSENIC
MERCURY
SELENUM
MAGNES
LEADGF
PERCENE
TRANDCS
METHYCH
TOX

T0C
CYANIDE
NITRATE
SULFATE
FLUORID
CHLGRID
SULFIDE
AMMONIU

UNITS

MPN

UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G

. UG/G

UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G

DETECTION
LIMIT

2.20E+00
5 .00E-01
3.00E+021
6.00E-021
65.00E+20
8.02E-01
2.00E-01
1.90E+09
1.00E+08
1.00E+01
1.00E+00
1.00E+08
6 .00E-01
1.00E+01
1.60E+01
5 .00E-01
1.00E+01
6.00E+00
5.900E-01
1.02E-01
6.00E-01
6.00E+00
6.00E-21
1.00E-02
1.90E-92
1.00E-02
1.00E+20
1.00E+01
1.00E+00
1.00E+00
1.00E+00

1.00E+00

1.00E+00
1.00E+01
6.00E-91

SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

SAMPLE
DATE

06/23/88
06/23/86
06/23/86
©6/23/88
©6/23/88
©68/23/88
06/23/88
06/23/88
26/23/86
28/23/86
28/23/86
©6/23/86
©8/23/88
268/23/88
06/23/88
©6/23/86
©6/23/88

08/23/88

08/23/86

©6/23/86
06/23/86

W2DA

1.00E+00
7 .40E+21
3.98E+02
4 .84E+03
1.78E+02
8.00E+00
1.31E+02
1.10E+92
6.29E+02
1.03E+03
2.23E+93
4 .30E+01
1.80E+01
1.06E+04
1.18E+03
7.09E+02
2.34E+04

8.76E+00

4 .90E+21

9.60E+08
9.06E+01

et}

SAMPLE
DATE

96/23/88
06/23/86
26/23/88
06/23/86
26/23/86
06/23/88
86/23/86
86/23/88
96/23/88
08/23/86
06/23/88
26/23/86
06/23/86
06/23/86
26/23/86
06/23/88
06/23/86
26/23/686
06/23/86
26/23/86
968/23/88

©6/23/88
©6/23/88

06/23/86
06/23/86
©6/23/86
06/23/88
26/23/86
06/23/86
26/23/86

06/23/88

3135

TR

Lo S0 NG

B oo
fa- 3

W2SA

4.00E+00
1.60E+80
1.658E+02
8.45E+02
9.34E+63
4.86E+02
1.90E+01
1.64E+02
1.47E+02
1.39E+23
4.70E+03
3.94E+03
8.80E-01
2.60E+081
1.76E+@4
8.74E+03
7.27E+92
4 .6BE+84
5 .40E+00
2.29E+@1
8.60E+00

1.68E+02
8.60E+00

4.68E+91
2.23E+02
1.04E+00
2.28E+01
2.04E+01
3.68E+00
8.06E+00

4.40E+00

SAMPLE
DATE

29/10/86

29/10/86
29/10/86
09/10/88
939/10/88
99/18/86
29/10/88
29/12/88
29/18/88
039/10/88

'99/16/86

09/10/86

©9/10/88
99/10/88
29/10/88
©9/10/86

09/12/86
29/10/88

29/10/88
09/10/88

89/10/86
29/10/86

29/10/86
29/10/86

©9/10/86
89/10/86

W3DA

1.80E+01

3.70E+91
1.66E+02
6.04E+03
9.20E+01
8 .00E+00
2.20E+01
7.00E+00
3.34E+02
1.88E+02
7.01E+02
1.90E+01

5.30E+03
4.66E+02
4.40E+02
1.92E+04

1.31E+00
3.47E+23

3.16E+01
1.C0E-22

1.20E+00
4.86E+01

4,70E+00
1.39E+00

2.60E+01
6.00E-01

SAMPLE
DATE

09/10/86
69/12/86
09/10/86
29/10/88
©9/10/88
99/10/86

09/10/88
99/10/88
99/10/88
09/10/88
29/10/88
09/16/86
29/182,'86
09/10/88
09/12/886
09/10/88
99/10/88
09/10/88
09/10/86
29/10/88
29/10/88
©9/10/86
09/10/86
09/10/88
©9/12/86
09/10/86
89/10/86

09/10/88
99/10/86
29/10/86
©9/10/86
89/10/88

PAGE: 11

W3LA

1.60E+01
3.00E+00
2.28E+02
2.49E+02
7 .60E+233
2.98E+02

1.36E+02
8.80E+01
1.44E+03
1.66E+03
6.84E+03
7 .90E+01
8.40E+01
1.89E+04
1.70E+03
6.46E+02
2,30E+024
2.56E+00
9.38E+00
6.99E+020
2.82E+03
2.42E+02
1.10E-01
4.00E-02
4.00E-02
5.20E+00
1.63E+02

9.04E+00
1.42E+00
8.32E+00
3.00E+01
3.20E+00

B




CONSTITUENT

NAME

BERYLAM
STRONUM
ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SILVER
SODIUM
NICKEL
COPPER
VANADUM
ANTIONY
ALUMNUM
MANGESE
POTASUM
IRON
MERCURY
MAGHNES
LEADGF
T0X

T0C

UNITS

uG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G

DETECTION
LIMIT

6.90E-01
3.00E+01
5 .00E-01
5.00E+20
8 .00E-01
2.00E-91
1.00E+20
1.20E+080
1.00E+21
1.02E+00
1.28E+02
5.00E-01
1.99E+01
1.69E+01
6.00E-021
1.20E+01
5.00E+00
1.90E-01
6 .00E+00
6.00E-01
1.00E+20
1.00E+21

SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

SAMPLE
DATE

©9/18/88
£9/10/88
29/10/86
09/10/86
69/10/86
69/10/86
29/10/88
09/10/88
89/18/86
69/10/86
29/10/86
09/10/88
89/10/86
99/10/86
©9/10/88
29/10/88
29/10/86
09/10/86
89/10/86
69/10/86
99/108/88
89/10/86

W3SA

2.00E+08
9.40E+01
4.13E+02
8.38E+93
2.68E+02
9.0BE+00
9.20E+01
8.20E+01
6.67E+02
1.80E+23
2.68E+03
6.00E+81
1.40E+01
1.18E+24
2.72E+083
8.97E+02
2.63E+04
1.28E+21
3.84E+023
9.20E+01
1.20E+20
1.18E+02

SAMPLE
DATE

09/10/86
89/10/88
99/10/88
99/10/86
09/10/88
09/19/88
@9/10/86
99/10/88
29/10/86
09/10/88

09/18/88
89/10/86
89/18/86
©9/10/86
29/12/88
29/10/88
89/18/86

29/10/86

W4DA

1.00E+02
3.36E+03
8.38E+01
6 .00E+20
1.80E+01
6 .00E+09
1.87E+02
8.20E+01
5.06E+Q2
2,70E+01

4.22E+83
1.93E+02
3.92E+02
1.70E+04
8.10E-01
3.08E+03
2.00E+01

6.97E+01

SAMPLE
DATE

09/10/86

©9/16/86
£9/10/88
29/18/86
89/10/88
09/18/86
09/10/86
29/10/88
29/10/86
09/106/86
09/10/86

29/10/86
©9/10/88
09/10/86
©9/10/86
89/10/86
29/10/86
09/10/86

09/10/86

W4SA

6.00E-21

2.14E+02
4.22E+03
9.70E+01
8.00E+0Q
6.00E+01
2.30E+01
1.97E+02
1.22E+92
1.29E+03
1.18E+02

6.83E+03
3.18E+02
4.76E+02
2.11E+04
7.44E-01
3.49E+03
1.42E+21

7.89E+01

SAMPLE
DATE

©9/10/886
©9/10/88
29/10/88
29/10/886
09/10/88
©9/10/886
09/16/88
09/10/86
©9/108/88
©9/10/86

©9/16/86
99/10/86
09/10/88
99/10/88
29/10/88
©9/10/88
99/10/88

09/10/86

PAGE: 12

WEDA

1.10E+02
4 .04E+03
8.70E+01
7.90E+00
1.40E+021
3.0CE+Q0
2.06E+02
6.20E+21
5.94E+02
3.90E+01

4.77E+03
1.8BE+02
4 ,50E+02
2.05E+04
1.98E-01
3.81E+03
9.90E+00

6.68E+91




CONSTITUENT

NAME

COLIFRM
BERYLAM
STRONUM
ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SILVER
SODIUM
NICKEL
COPPER
VANADUM
ANTIONY
ALUMNUM
MANGESE
POTASUM
IRON
ARSENIC
MERCURY
MAGNES
LEADGF
T0X

T0C
NITRATE
SULFATE
CHLORID
SULFIDE

UNITS

MPN

uG/G
UG/G
uG/G
UG/G
UG/G
uG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
uG/G
UG/G
UG/G
UG/G
uG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G

DETECTION
LIMIT

2.20E+00
6.00E-91
3.02E+01
6.00E-91
6.00E+020
8.00E-01
2.00E-01
1.00E+00
1.00E+00
1.00E+01
1.20E+00
1.09RE+00
6.00E-01
1.88E+01
1.60E+01
6.00E-01
1.00E+01
6 .00E+00
6.00E-01
1.00E-01
5.00E+00
6.00E-91
1.00E+09
1.00E+01
1.200E+00
1.00E+00
1.200E+00
1.00E+01

t

SOIL SAMPLE ANALYTICAL. RESULTS ABOVE‘PE]ECTION LIMIT

SAMPLE
DATE

09/10/86
09/10/88
29/10/86
29/16/88
09/10/86

09/10/88
£9/10/88
29/10/86
29/10/88
09/10/86

29/16/88
29/10/88
29/10/88
29/10/88
09/10/86

09/10/86

99/10/88
09/10/86
£9/10/88
09/10/88

WELA

3.00E+00
1.76E+02
2.60E+02
4.79E+03
2.34E+02

4 . 78E+02
1.38E+02
1.11E+03
1.46E+03
4.14E+93

8.70E+01
1.74E+04
2.92E+02
8.09E+02
2.22E+04

1.13E+01
2.20E+@3
4.40E+022
4,70E+029
2.16E+02

SAMPLE
DATE

09/16/86

29/18/88
09/10/86
29/16/86
09/10/86
09/10/88
09/16/86
09/10/88
09/18/86
©9/10/86
29/10/88

99/16/86
©9/10/86
09/10/886
09/10/86
29/10/86
99/10/86
29/10/86
09/10/86

29/10/86
09/10/86
09/10/86
99/10/86
89/106/88

WESA

1.60E+01

1.60E+02
3.87E+23
7.10E+01
7 .00E+00
3.60E+01
1.70E+01
1.83E+82
1.26E+02
9.26E+02
4 .20E+901

7.68E+03
1.88E+02
6.80E+02
2.16E+04
65.20E-01
2.00E-01
4.23E+03
2.67E+01

3.93E+01
3.23E+00
2.66E+00
1.16E+00
2.49E+01

SAMPLE
DATE WEDA

09/16/86  6.30E+p1
£9/10/86  4.20E+03
©95/10/868  68.00E+01
29/10/88  7.00E+08
69/10/86 1.60E+01
09/10/86 1.62E+02
$9/10/86  2.30E+01
09/10/86  2.32E+02
89/16/86 3.20E+01
£9/10/86  4.38E+03
99/10/88  2.22E+@2
29/10/88 3.70E+02
29/10/88  2.17E+24
09/16/86  2.81E-01
09/10/88  4.26E+83
09/10/86 1.26E+01
09/10/868  2.81E+81

SAMPLE
DATE

29/10,86
©9/10/8E
29/10/86
29/10/86
29/10/88

69/10/86
29/10/88
09/10/88
09/18/86

29/10/86
09/10/86
£9/10/86

29/10/86

£9/10/88
©9/10/88

©9/10/86

PAGE: 13

WeSA

-

4.90E+01
3.81E+03
5.90E+01
8 .00E+020
6.00E+00

1.60E+02
1.6CE+01
1.99E+02
3.40E+01

4.01E+03
2.08E+902
4.29E+02

1.96E+84.

3.60E+23
3.80E+20

1.40E+01




CONSTITUENT

NAME

COLIFRM
BERYLAM
STRONUM
ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SILVER
SODIUM
NICKEL
COPPER
VANADUM
ANTIONY
ALUMNUM
MANGESE
POTASUM
IRON
ARSENIC
MERCURY
LEADGF
TOX

T0C
NITRATE
SULFATE
CHLORID

UNITS

MPN

uG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G

DETECTION
LIMIT

2.20E+00
6.00E-21
3.00E+01
6.00E-01
6.00E+002
8 .0QE-01
2.00E-01
1.80E+900
1.00E+00
1.08E+01
1.00E+00
1.00E+00
6.900E-021
1.90E+01
1.60E+01
6.00E-91
1.08E+01
6.00E+00
6.900E-01
1.00E-01
6 .90E~-P1
1.92E+900
1.00E+01
1.90E+00
1.20E+00
1.00E+00

SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

SAMPLE
DATE

06/25/86

©6/25/86
©6/25/86
©6/25/88
86/25/88
28/26/86
06/25/88

96/25/88
28/26/88
26/26/86
26/26/88

©6/25/86
06/25/86
©6/25/86
06/265/88
©6/25/88
06/26/88
©6/26/86
26/25/86
86/25/88
26/26/86
06/26/86
06/265/88

WIDA

2.10E+02

3.20E+01
7.10E+21
1.00E+04
1.03E+02
9.00E+00
2.70E+01

1.69E+02
3.30E+01
1.84E+02
3.70E+01

1.86E+04
4.43E+02
1.87E+03
2.70E+04
8.20E+00
2.20E-01
1.78E+01
2.30E+00
1.49E+21
3.14E+00
2.07E+00
3.32E+00

SAMPLE
DATE

©6/26/86
26/26/86
26/25/88
©6/25/88
06/25/86

06/25/86
©8/26/86
©6/25/86
26/25/86

28/26/86
96/26/86
26/26/86
06/26/88

06/26/88
06/26/88
©6/25/88
88/26/86

W7SA

6.30E+01
3.16E+03
5.30E+021
8 .00E+20
1.40E+21

1.94E+02

5.80E+01
2.74E+02
3.60E+01

4.37E+03
1.98E+02
3.6BE+02
1.71E+04

5.30E-91
4.40E+00
1.20E+80
5.88E+01

SAMPLE
DATE

26/26/86
268/26/86
©6/26/88
06/26/88
©6/26/88
06/25/86
068/25/88
26/26/88
26/26/88
06/26/88

26/25/86
26/26/88
268/26/86
08/26/86

©6/25/86
28/25/88
©8/26/86
06/25/86

WEBDA

9.80E+01
4.83E+03
9.40E+01
1.00E+01
2.60E+91
4 . 00E+00
2.84E+02
6.60E+01
4 .26E+02
6.00E+91

6.93E+03
2.77E+02
65.31E+02
2.74E+04

7.00E~-01
1.69E+01
6.82E+00
9.19E+01

SAMPLE
DATE

068/25/86
©6/25/86
28/26/86
06/25/86
©6/26/86
©6/26/86
©8/26/88
08/25/88
©6/25/88
28/26/86
88/26/86
96/25/88
06/26/88
08/26/88
©6/26,88
28/26/88
26/25/86

©68/26/86
26/26/886
28/26/88
268/26/88

PAGE:

1
9.
3.
6.

2.
8.
2.
1.

6.

8.
3.
8.
4.
1,
3.

1.
3.

1.
1.
1.
2.

14

weLA

.OBE+00

30E+21
14E+02
B1E+@3
11E+02
OCE+00
98E+02
48E+02
43E+02
80E+02
23E+03
QOE+021
12E+01
29E+04
32E+02
Q4E+03
QT7E+04

P9E+p1
88E+02
78E+01
73E+02

ez s

.o e




CONSTITUENT

NAME

BERYLAM
STRONUM
ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SILVER
SODIUM
NICKEL
COPPER
VANMADUM
ANTIONY
ALUMNUM
MANGESE
POTASUM
IRON
MERCURY
LEADGF
TOX

TOC

UNITS

UGe/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G

DETECTION
LIMIT

5 .00E-01
3.00E+01
5.00E-01
6.00E+00
8.00E-~21
2.00E-01
1.00E+02
1.00E+00
1.00E+01
1.00E+00
1.00E+00
6.002E-01

1.00E+01

1.50E+01
§.80E-01
1.00E+01
5. 00E+00
1.00E-01
6.00E-01
1.00E+08
1.00E+01

SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

SAMPLE
DATE

66/26/86
#6/26/86
#6/26/88
66/25/88
©6/25/86
06/26/86

66/25/86 -

©8/26/86
68/26/86
86/26/86
06/26/86
#6/26/86
06/25/86
06/25/88
©8/26/86
26/25/86
©6/26/86
£6/26/86
268/25/86

WBSA

1.34E+02
4.81E+03
1.02E+02
1.18E+01
2.90E+21
9.00E+00
2.76E+082
8.60E+01
6.21E+02
7.30E+01
1.30E+021
8.30E+03
3.01E+02
6.46E+02
2.70E+04
1.26E+00
1.61E+01
2.20E+00
1.12E+02

SAMPLE
DATE

#6/18/86
26/168/86
26/16/88
26/16/88
268/18/86

06/18/86
26/16/88
26/16/88
26/16/86

©6/16/86
26/16/86
26/16/86
26/16/88
26/16/88
08/16/88
06/16/86
©68/18/88

WODA

8 .00E+01
6.36E+03
8.00E+91
9.00E+0Q
1.00E+01

2.31E+02
1.80E+01
2.40E+02
4.70E+21

6.40E+03
3.08E+02
6.16E+02
2.49E+04
1.73E-01
6.88E+00
1,60E+00
6.63E+01

SAMPLE
DATE

08/16/86
26/18/86
28/16/86
26/16/86
©6/16/86
©6/16/88
06/16/86
268/18/88
26/18/86
28/18/886
26/16/86
26/16/86

26/18/88
06/16/86
06/168/86
06/16/88
968/16/88
06/16/86
96/16/86
06/18/88

WILA

1.00E+00
4 .80E+01
2.91E+02
6.93E+03
1.78E+02
1.90E+01
1.30E+02
1.14E+02
3.09E+02
1.43E+02
1.81E+93
9.8RE+01

9.91E+03
2.83E+02
9.78E+02
2.76E+04
6.14E+00
1.43E+02
b.05E+092
1.64E+02

SAMPLE
DATE

268/16/88
26/16/86
©8/16/88
26/16/86
08/16/88
©8/16/88
26/168/88
©8/18/88
08/18/88
26/16/88

08/16/88

'06/16/86

28/18/86
26/16/88
26/16/88
26/16/88
©6/16/88
28/18/86

PAGE: 16

W9SA

1.20E+02
3.96E+03
7.40E+01
9.00E+00
1.78E+01
6.00E+00
2.29E+02
4.70E+01
65.68E+02
6.00E+01

6.27E+03
2.68E+02
6.61E+02
1.99E+04
3.38E-01
1.32E+01
1.00E+00
1.88E+02

S e reea




CONSTITUENT

NAME

BERYLAM
STRONUM
ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SILVER
SODIUM
NICKEL
COPPER
VANADUM
ANTIONY
ALUMNUM
MANGESE
POTASUM
IRON
ARSENIC
MERCURY
LEADGF
TOX

TOC
NITRATE
SULFATE
AMMONTIU

UNITS

UG/G
uG/G
UG/G
uG/G
UG/G
uG/G
UG/G
uG/G
uG/G
UGg/G
UG/G
UG/G
UG/G
UG/G
uG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G

DETECTION
LIMIT

6.0%E-91
3.00E+01
65.00E-91
6 .00E+00
8 .0RE-01
2 .90E-01
1.00E+920
1.00E+00
1.00E+01
1.90E+00
1.00E+00
6.00E-21
1.09E+01
1.50E+01
6.00E-81
1.00E+01
b.0QE+0Q
6.00E-01
1.00E-01
6.00E-01
1.00E+00
1.00E+21
1.090E+00
1.200E+20
b5 .92E-01

SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

SAMPLE
DATE

268/18/88

26/18/86
©6/18/88
26/18/86
06/18/86
06/18/88
06/18/86
28/18/86
©6/18/88
26/18/88
©68/18/86

268/18/88
©6/18/86
©8/18/86
©6/18/86

©6/18/86
©6/18/88

©6/18/88

W10DA

1.00E+00

9.60E+01
b.48E+03
9.30E+01
7 .00E+20
2.80E+01
7 .00E+20
2.47E+022
4 .860E+01
3.96E+02
3.70E+921

9.00E+03
2.60E+02
1.22E+03
2.10E+04

8.49E-01
2.651E+01

1.83E+22

SAMPLE
DATE

©6/18/86
06/18/86
©6/18/88
06/18/88
06/18/88
06/18/86
86/18/86
66/18/86
26/18/86
068/18/86
06/18/86
868/18/88
26/18/88
©8/18/88
28/18/86
28/18/88
06/18/86

©8/18/86
@6/18/88
©6/18/88
06/18/86

W10LA

2.00E+00
8.70E+01
4.08E+082
6.84E+03
2.95E+02
8 .00E+0Q
3.24E+02
2.13E+02
4.90E+02
7.82E+02
3.13E+03
1.30E+01
2.80E+01
1.61E+04
2.61E+02
1.70E+03
3.04E+04

6.74E+00
2.48E+02
2.66E+00
4.12E+02

SAMPLE
DATE

06/18/86
06/18/86
06/18/88
06/18/86
08/18/86
26/18/88
06/18/88
28/18/86
86/18/86
08/18/88
©6/18/86
©68/18/88
©6/18/86
06/18/86
©6/18/88
©6/18/86
26/18/88
©6/18/86
068/18/86
06/18/86

@8/18/88
068/18/88
28/18/88
06/18/86

W10SA

2.00E+00
8.30E+01
4.09E+022
6.74E+03
2.04E+02
6 .O0E+0R
3.19E+02
2.18E+082
4.79E+02
6.90E+22
3.13E+03
1.60E+01
2.688E+01
1.67E+04
2.36E+02
1.82E+03
3.04E+04
4 .0CE+00
1.80E-01
6.19E+00

3.97E+01
2.60E+00
1.60E+00
1,30E+00

SAMPLE
DATE

068/18/88
©8/18/86
06/18/86
26/18/88
98/18/88
26/18/88
26/18/88
©6/18/88
#6/18/86
06/18/88

08/18/86
268/18/86
26/18/88
26/18/86

26/18/86
©6/18/86

©6/18/86

1.30E+02
6.24E+03
9.60E+01
9 .00E+00
2.20E+01
9.00E+00
2 .66E+02
6.96E+91
2.99E+02
3.80E+01

6.84E+03
2.91E+02
7.66E+02
2.33E+04

6.13E-01
1.94E+01

1.38E+02




CONSTITUENT

NAME

BERYLAM
STRONUM
ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SILVER
SODIUM
NICKEL
COPPER
VANADUM
ANTIONY
ALUMNUM
MANGESE
POTASUM
IRON
MERCURY
LEADGF
TOX

TOC

AL

UNITS

UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
uG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G

SOy
e

DETECTION
LIMIT

Py

5.00E-91
3.00E+01
5.00E-21
5.00E+00
6.00E-21
2.00E-01
1.00E+28
1.00E+00
1.00E+01
1.00E+00
1.00E+00
§.00E-01
1.08E+01
1.60E+81
6.00E-01
1.00E+01
5.00E+00
1.00E-01
6.00E-01
1.00E+00
1.00E+01

I.oot+gl

SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

SAMPLE
DATE

08/18/86
26/18/88
26/18/86
©6/18/88
©6/18/88
26/18/86
06/18/86
©6/18/86
26/18/88
©68/18/86

28/18/86
©68/18/86
06/18/88
©6/18/88
©6/18/86
©8/18/86
08/18/86
06/18/88

N
LT X I

W11SA

2.61E+02
4.41E+03
9.80E+01
1.00E+01
8.40E+21
4.20E+01
2.67E+02
1.680E+02
8.03E+02
4.70E+01

8.64E+03
2.68E+02
8.36E+02
2.30E+04
1.26E+089
4.26E+01
2.50E+00
2.4bE+02

IR S
[VIPRE TR S

.n'+ﬂ~$

-

SAMPLE
DATE

06/18/86
26/18/88
28/18/88
06/18/86
26/18/88
26/18/88
©6/16/86
06/18/68
268/18/86
©8/18/86

06/18/88
08/18/88
06/18/86
26/18/86
©6/18/88
06/18/88
©6/18/88
26/18/86

Ui UjES
v " b

S
WG/ los 00

g -2

9,80E+01
6.67E+03
9.10E+01
9.00E+00
2.10E+01
6.00E+00
2.42E+02
3.50E+01
2.684E+02
4,30E+01

6.90E+03
3.14E+02
8.77E+02
2.38E+04
4.72E-01
1.43E+01
2.0CE+98
1.22€+02

i s
ARSI

~ami

~d

R 2N B < §

PSS

SAMPLE
DATE

968/18/86
©6/18/86
068/18/88
96/18/86
08/18/88
26/18/86
96/18/86
26/18/86
06/18/86
08/18/88
26/18/88
06/18/88
06/18/86
06/18/886
26/18/86
26/18/88
©8/18/86
068/18/88
068/18/86
26/18/86
28/18/86

tuiiEl Y
PR ST
AN G-I
Cos e
Wi/ 16/ 88

SAMPLE
Wi2LA | DATE
2.00E+00
6.90E+01
2.74E+02 28/18/886
4.87E+03 268/18/86
1.66E+02 06/18/88
4 .00E+00 v8/18/88
2.36E+02 . 06/18/88
1.68E+02 g8/18/88
3.04E+02 o8/18/86
3.86E+02 08/18/88
2.39E+03 v8/18/88
1.40E+01 v8/18/88
1.79E+01
1.13E+04 ©68/18/886
1.68E+02 v8/18/88
9.89E+02 ve/18/88
2.13E+04 ©8/18/88
1.28E+01 08/18/88
1.12E+082 08/18/88
1.46E+01
1.92E+02 ge/18/88
3.85k 2 e, 18,88
T'!:r.ﬁj [T

Pl

1,970, a0 e

PAGE: 17

W12SA

1.01E+02
4 .88E+03
8.60E+01
9.00E+00Q
1.30E+01
2 .00E+00
2.01E+02
2.80E+01
2.71E+02
3.80E+01

8.47E+23
3.07E+02
8.68E+02
2.28E+04
3.39E-01
9.10E+00

8.19E+01

.00 L

- —— e v

o —




CONSTITUENT

NAME

CHROMUM
SILVER
SODIUM
NICKEL
COPPER
VANADUM
ALUMNUM
MANGESE
POTASUM
IRON
MERCURY
LEADGF
TOC

UNITS

DETECTION
LIMIT
6.00E-01
6.00E+908
8.00E-01
2.02E-01
1.20E+00
1.00E+00
1.00E+01
1.20E+20
1.00E+00
6.02E-01
1.60E+01
6.00E-021
1.00E+01
6 .00E+00
1.00E-21
6.00E-21
1.080E+01

SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

SAMPLE
DATE
06/18/86
26/18/88
26/18/88
66/18/86
26/18/86
26/18/86
08/18/88
g6/18/88
26/18/88
06/18/88
26/18/86
26/18/86
26/18/86
08/18/86
28/18/88
08/18/88
26/18/88

1.92E+92
6.39E+03
9.00F+01
1.00E+01
1.88E+01
4 .00E+Q0
2.60E+02
4.40E+01
2.32E+02
4 .60E+01
7.72E+83
2.74E+02
7.68E+02
2.60E+04
§.16E-01
1.31E+01
1.31E+02

PAGE:
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CONSTITUENT

NAME

- -

COLIFRM
STRONUM
ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SODIUM
NICKEL
COPPER
VANADUM
ALUMNUM
MANGESE
POTASUM
IRON
ARSENIC
LEADGF
TOX

T0C
SULFATE
FLUORID
CHLORID
AMMONIU

UNITS

MPN

UG/G
UG/G
uG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G

DETECTION
LIMIT

- — - -

3.00E+00
3.00E+01
6.00E-01
6 .00E+09
8 .00E-01
2.02E-01
1.90E+09Q
1.80E+01
1.00E+00
1.00E+900
B.00E-01
1.60E+01
6.00E-01
1.00E+01
6 .00E+00
6.00E-21
5.00E-01
1.00E+00
1.00E+01
1.00E+00
1.00E+008
1.00E+00
6.00E-01

SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

SAMPLE
DATE

24/24/86
84/24/88
84/24/88
84/24/88
04/24/88
04/24/86
84/24/88
84/24/88
©4/24/86
©4/24/86
©4/24/86
©4/24/86
84/24/86
©4/24/86
24/24/88
84/24/88
84/24/86
©4/24/86
04/24/86
©4/24/86
84/24/88
84/24/86
84/24/86

1A6

9.00E+20
3.10E+01
4.40E+01
6.71E+@3
9.80E+01
6.00E-01

1.00E+01

7.47E+02
8 .00E+00
1.60E+01
8.90E+01
8.24E+03
3.02E+02
1.02E+03
2.64E+04
2.80E+00
3.09E+00
4 .95E+00
2.60E+01
9.86E+00
2.02E+00
8.43E+00
1.60E+00

SAMPLE
DATE

94/265/86
04/25/86
04/25/86
64/25/86
04/26/86
04/25/86
04/25/86
04/25/86
24/26/88
94/26/86
04/25/86
04/26/86
94/25/86

04/26/86
24/26/86

1A10

4 .40E+021
8.28E+03
8.80E+021
8.00E+00
8.00E+00
6.22E+02
5.00E+00
1.80E+01
7 .00E+01
8.99E+03
3.10E+02
8.92E+02
2.49€E+04

3.3PE+00
2.24E+01

SAMPLE . .

DATE

94/29/86
84/29/86
24/29/86
04/29/86
04/29/86
04/29/88
04/29/86
94/29/88
04/29/86
94/29/86
94/29/86
04/29/86
94/29/86

04/29/88
24/29/88

1A16

4 .20E+01
8 .82E+93
8.9CE+01
5.90E+00
7 .00E+900
6.35E+02
5.0CE+00
1.40E+01
8.00E+91
8.47E+03
3.12E+02
9.48E+02
2.27E+04

3.68E+00
2.33E+21

SAMPLE
DATE

94/30/86
04/30/86
04/32/86
84/30/88
04/30/86
94/30/86
24/30/88
04/30/86
24/30/86
84/30/86
84/30/86
04/30/86
84/30/86

04/30/86

PAGE: 1

1A20

3.30E+01
4,.98E+03
7.00E+01
4 .00E+00
4 . 00E+00
3.83E+02
2.00E+00
1.20E+01
4.80E+01
4.65E+03
2.44E+02
5.62E+02
1.95E+04

2.651E+00




CONSTITUENT

NAME

BERYLAM
ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SODIUM
NICKEL
COPPER
VANADUM
ALUMNUM
MANGESE
POTASUM
IRON
LEADGF
T0X

UNITS

UG/G
UG/G
uG/6
UG/G
UG/G
uG/G
UG/6
UG/6
UG/G
UG/G
uG/G
uG/G
UG/G
UG/G
UG/
UG/G

DETECTION
LIMIT

6.90E-01
6.0%E-01
6 .00E+00
8 .00E-81
2.900E-01
.POE+0D
.O0E+01
.BOE+00
.OOE+20
.@0E-21
.60E+D1
.QCE-01
.O0E+D1
6.80E+0Q
b .00E-01
1.00E+20

b O bt O b bt b

SOIL SAMPLE ANALYTICAL RESULTS ABOVE DEfECTION LIMIT

SAMPLE
DATE

04/30/86
04/30/868
04/30/86
04/30/86
04/30/86
24/30/88
04/30/86
04/30/88
24/30/88
24/30/88
04/30/88
04/30/86
04/30/86
04/30/86
24/30/88

1A26

4 .00E+00
3.20E+021
6.03E+03
8.90E+01
4.00E+00
65.00E+00
6.33E+02
3.00E+00
1.28E+01
4.60E+01
6.53E+93
2.01E+02
5.83E+02
8.61E+03
2.11E+00

SAMPLE
DATE

©4/30/86
04/30/868
24/30/86
04/30/86
24/30/86
84/30/86
24/30/86
©4/30/88
94/30/88
24/30/86
04/30/88
84/30/86
04/30/86
04/30/86
94/32/86
24/30/86

1

1A30
2.00E+20
3.80E+01
6.79E+03
9.00E+01
6.90E+00
6.90E+00
5.90E+02
4.00E+20
1.80E+01
6.70E+01
6.89E+03
2.49E+02
7.14E+02
2.31E+04
2.89E+00
6.96E+00

SAMPLE
DATE

84/30/86

84/30/88
04/30/88
04/30/86

04/30/886

04/30/88
94/30/86
04/30/86
94/30/86
94/30/88
©4/30/86
94/30/86
04/30/86
04/30/86
24/32/886
04/30/86

1A36

4 .00E+00
3.30E+01
6.14E+93
8.30E+01
6.00E+00
4 .00E+00
4.44E+02
3.00E+00
1.40E+01
6.40E+01
4.86E+03
2.35E+02
4,.34E+02
2.10E+04
2.99E+00
2.60E+00

-

06/01/88
85/01 /88
@5/01/68
©5/01/86
05/61/88
05/01/86
95/01/66
#5/01/86
25/01/88
25/01/86
06/01/88
¢5/01/86
85/01/88
25/01/86
25/01/86
26/01/88

PAGE: 2

1A40

4 .00E+00
2.90E+01
3.47E+03
6.70E+01
4 .00E+00
6.00E+00
1.81E+02
2.00E+08
9.00E+00
8.60E+01
4.28E+03
1.87E+82
8.12E+02
1.62E+04
2.87E+00
7.15E+00




CONSTITUENT

NAME

COLIFRM
BERYLAM
ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SODIUM
NICKEL
COPPER
VANADUM
ALUMNUM
MANGESE
POTASUM
IRON
ARSENIC
LEADGF
TOX

T0C
NITRATE
SULFATE
CHLORID
AMMONIU

UNITS

MPN

UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G

DE

3
3
6
6
6
2
1
1
1
1
3
1
6
1
6
6

OF 1t 0t st 4b 4b O

TECTION
LIMIT

.OOE+R0
.00E-01

.00E-01

.O0E+00
.PRE-21
.OQE-91
.OCE+00
.P00E+21
.O0E+00
.ORE+00
.POE-91
.BOE+D1
.OPE-01
.BOE+01
.OOE+00
.BRE-01
.O0E-01
.ORE+00
.BOE+01
.OBE+020
.PRE+00
.0OE+00
.BOE-01

SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT ’

SAMPLE
DATE

05/01/88
©5/01/86
85/01/88
05/01/868
25/01/88
©5/01/86
©5/01/88
05/901/88
05/01/88
25/01/88
05/01/88
05/01/868
©5/01/86

86/01/88
©5/01/88

3.60E+21
7.65E+03
8.40E+21
6.00E+00
8.00E+00
4.79E+02
8.00E+03
1.30E+01
6.10E+01
8.77E+03
2.79E+02
1.03E+03
2.02E+04

2.87E+00
3.16E+00

SAMPLE
DATE

05/02/86
26/02/86
05/02/86
05/02/86
06/02/86
06/02/86
©5/02/86
95/02/88
05/02/88
05/02/86
05/02/88
05/02/88
95/02/86
05/02/86
05/02/88
25/02/86
95/02/86
05/02/88
05/02/86
25/02/86
©5/02/86
05/02/86
96/02/86

2A10

1.10E+23
6.60E-021
4 .00E+00
8 .62E+03
8.40E+01
6.00E+00
7 .00E+00
3.93E+02
6.00E+00
1.60E+01
4 .80E+01
6 .66E+03
2.89E+82
9.17E+02
2.04E+04
2.18E+00
2.30E+90
2.9bE+00
1.05€E+01
1.656E+08
1.08E+01
1.12E+00
2.42E+00

SAMPLE - .
DATE

- - -

65/06/88
05/06/86
95/086/86
@5/906/86
65/06/86
@5/06/86
05/065/86
25/06/88
25/06/86
©5/06/88
05/05/88
05/06/86
£6/06/86
05/05,88

05/06/86
©6/05/88
06/05/86

2A15

' 8.00E-01

4.90E+01
7.96E+03
8.60E+01
8 .00E+00
8.00E+00
4.80E+02
1.10E+01
4.10E+01
b.40E+01
6.90E+03
2.765E+02
8.38E+02
2.12E+04

3.00E+00
3.60E+00
2.17E+01

SAMPLE
DATE

95/05/88
©5/05/86
05/05/86
06/05/88
©05/05/88
05/05/86
06 /05/86
06/05/86
95/06/88
©5/05/98
96/06/86
06/05/86
05/06/88

©6/26/86

PAGE: 3

2A20

4.80E+91
6.87E+03
7.90E+01
8.00E+00
65.00E+00
3.95E+02
5.00E+20
2.20E+021
6.20E+01
4.65E+03
2.47E+02
5.80E+02
1.99E+04

2.41E+00




CONSTITUENT

NAME

BERYLAM
ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SODIUM
NICKEL
COPPER
VANADUM
ALUMNUM
MANGESE
POTASUM
IRON
LEADGF

UNITS

UG/G
UG/G
UG/G
uG/G

. UG/G

UG/G
uG/G
uG/G
UG/G
UG/G
UG/G
uG/G
UG/G
UG/G
UG/G

DETECTION
LIMIT

6.00E-01
5.00E-01
6.00E+00
8.00E-01
2.00E-01
1.00E+020
1.00E+01
1.00E+00
1.00E+00
5.00E~-01
1.60E+01
6.00E-01
1.00E+81
6.00E+00
6.00E-01

SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

SAMPLE
DATE

©5/05/86
05/05/86
05/05/86
05/05/88
@5/06/88
05/06/86
65/05/86
05/05/86
05/05/86
95/05/86
05/05/86
25/05/88
05/05/86
26/05/86
©6/05/86

2A26

6.70E-01
.20E+01
.15E+03
.30E+01
.BRE+20
.QCE+00
.D4E+02
5.00E+00
2.10E+01
6.30E+01
4.81E+03
3.04E+02
4.,90E+02
2.37E+04
2.26E+00

SOODDO®DM

SAMPLE
DATE

#5/06/86
©5/05/88
©5/05/88
25/05/86
05 /06 /886
85/05 /86
85/05/86
25/05/86
05/05/86
05/05/886
©5/06/86
©6/06 /86
95/965/86
©6/06/86

2A30

4.80E+01
8.43E+03
9.00E+01
6 .00E+00
8 .00E+00
6.46E+02
5.00E+09
3.10E+01
8.80E+01
6.12E+23
2.99E+922
8.45E+02
2.44E+04
3.31E+09

SAMPLE .
DATE

- ———

25/28/86
05/06/86
95/06/86
05/06/88
05/06/86
25/06/86
©5/06/86
05/08/868
05/06/86
95/06/88
06/06/88
95/96/88
06/06/86
©6/06/86

2A36

3.80E+01
8.58E+03
8.10E+01
8 .00E+00
5.00E+00
3.74E+02
65.00E+20
1.80E+01
6.12E+01
4.66E+03
3.00E+02
5.06E+02
2.49E+04
1.6bE+00

" SAMPLE
DATE

#5/06/66
©6/06/86
05/06/86
©6/06/66
95/06/86
85/08/86
95/06/88
05/06/86
©5/06/86
06/026/86
95/06/86
05/06/86
95/06/86
95/86/88

PAGE: 4

2A40

- ——

3.72E+01
5.96E+023
7.70E+01
8 .00E+929
4 .00E+00
4.66E+02
4.00E+00
1.80E+01
68.10E+01
6,11E+03
2.74E+02
8.13E+02
2.24E+04
2.59E+00




CONSTITUENT

NAME

CADMIUM
CHROMUM
SODIUM
NICKEL
COPPER
VANADUM
ALUMNUM
MANGESE
POTASUM
IRON
ARSENIC
LEADGF
TOX

T0C
NITRATE
SULFATE
FLUORID
CHLORID
AMMONIU

UNITS

UG/G
uG/G

uG/G

DETECTION
LIMIT

6.00E-021
6.00E+09
6.00E-01
2.00E-021
1.00E+00
1.00E+01
1.00E+00
1.00E+09
6.00E-01
1.60E+081
6.00E-01
1.00E+01
6.00E+20
6.00E-01
6.00E-01
1.00E+00
1.00E+01
1.00E+00
1.920E+00
1.00E+20
1.00E+00
6.00E-021

SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT
SAMPLE

SAMPLE
DATE

85/07/88
05/07/88
95/07/86
25/07/88
25/07/86
05/07/88
06/07/86
©5/07/88
95/07/88
85/07/86
85/07/86
25/07/88
85/07/86

26/07/88
05/07/86
25/07/86

3A8

3.80E+01
8 .46E+03
8.10E+01
5.00E+00
7.00E+20
3.09E+22
8 .00E+00
2.10E+01
4 .70E+01
6.18E+03
2.48E+02
1.03E+83
2.03E+04

5.99E+00
6.65E+02
4.37E+01

SAMPLE
DATE

B e

©5/08/88
05/08/88
05/08/86
05/08/86
05/08/86
05/08/86
86/08/86
05/08/868
©6/08/86
©5/08/86
05/08/86
©5/08/86
05/08/86

96/08/86
06/08/88
065/08/86

“t

3A10

3.80E+01
8.43E+03
8.60E+01
6.00E+00
7.00E+028
4.26E+02
6.00E+20
1.80E+01
5.00E+21
8.18E+03
2.74E+02
9.14E+02
2.11E+24

5.10E+00

3.60E+00

2.30E+91
1

DATE

5/08/86

95/08/86
06/08/86
95/08/86
95/08/886
965/08/88
06/08/86
05/08/88
95/08/86
©5/08/86
25/08/86
05/08/88
25/08/86
96/28/86
©5/08/86
05/08/86
95/28/86
96/08/88
©5/08/86
96/08/86
06/08/86
05/08/86

3A16

3.80E+01
6.63E+03
7.20E+21
8 .00E+00
8 .00E+00
4.87E+02
5.00E+00
1.B0E+B1
8.60E+021
6.66E+23
2.53E+02
7.64E+02
2.09E+04
4.65E+00
4.23E+00
2.80E+20
1.04E+91
1.05E+20
2.12E+21
1.22E+90
2.04E+00
2.08E+00

" SAMPLE
DATE

05/09/86
©5/09/86
©5/89/86
65/09/88
95/29/86
85/09/868
05/09/88
06/09/88
05/09/88
©5/09/86
25/09/88
©5/09/86
85/09/86

©6/09/86
05/09/86
05/09/86

PAGE: 3

3A20

4.30E+01
7.45E+03
1.06E+02
65 .00E+00
8 .00E+00
4 ,96E+02
5.00E+00
1.72E+21
8.60E+91
6.87E+013
3.13E+92
8.80E+02
2.48E+04

5.26E+00
2.25E+00
1.66E+01




CONSTITUENT
NAME UNITS
ZINC UG/G
CALCIUM UG/G
BARIUM  UG/G
CADMIUM UG/G
CHROMUM UG/G
SODIUM  UG/G
NICKEL  UG/G
COPPER  UG/G
VANADUM UG/G
ALUMNUM  UG/G
MANGESE UG/G
POTASUM UG/G
IRON UG/G
LEADGF  UG/G
TOX UG/G
T0C uG/G

DETECTION
LIMIT

.QOE-021
.00E+08
.BOE-21
.O0E-01
.BCE+Q00
.BRE+01
.G0E+00
.OCE+0O
.O0E-081
.6OE+01
.PRE-01
.00E+01
.O0E+0Q
6.00E-081
1.00E+90
1.00E+01

N NN s = =N DNCT

SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

SAMPLE
DATE

05/09/86
©6/09/86
06/089/86
25/09/86
85/09/86
85/09/88
05/09/86
85/09/88
25/09/88
85/09/86
05/69/86
05/09/88
85/09/86
©5/09/86
06/289/86
26/09/88

3A26

4.20E+01
6.39E+03
9.70E+01
8 .00E+00
6 .00E+00
4.32E+02
6.00E+00
1.60E+01
6.79E+01
6.68E+03
2.98E+02
6.83E+02
2.71E+904
4.70E+00
4 .40E+00
1.06E+01

SAMPLE
DATE

#5/09/88
85/09/886
85/09/86
25/09/86
05/09/86
65/09/86
85/09/88
85/09/88
#5/99/86
85/09/86
05/09/86
05/09/88
05/09/86
©5/09/88

3A30

4.10E+01
5.03E+03
8.20E+01
5 .00E+00
8.00E+00Q
3.22E+02
4 .90E+00
2.10E+01
6.60E+01
4.23E+023
2.40E+01
6.06E+02
2.64E+04
4.46E+00

SAWPLE

DATE

26/09/86

05/09/86
©5/09/86
95/09/886
25,/09/86
#5/09/88
85/29/86
85/09/66
25/29/86
05/09/88
96/09/88
25/09/86
05 /09/86
95/09/86
06/29/88

'

3A36

3.90E+01
6.08E+03
8.90E+01
8 .00E+00
7 .00E+0%
2.63E+02
4.90E+00
1.80E+01
8.30E+01
4.34E+03
2.84E+02
2.70E+02
2.66E+04
4.37E+00
3.10E+00

“ SAMPLE
DATE

06/09,/86
95/89/88
05/089/86
A5/09/86
85/09/86
05/09/88
05/09/88
06/09/86
©5/09/88
85/09/86
65/09/886
©5/09/86
05/09/86
05/09/86

'

PAGE: 6

A4

4.70E+01
7.21E+83
9.50E+01
8.00E+022
7.00E+028
6.62E+02
4.00E+00
1.80E+01
8.30E+01
6.84E+023
3.14E+02
7.19E+02
2.74E+04
6.67E+20




CONSTITUENT

NAME

ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SODIUM
NICKEL
COPPER
VANADUM
ALUMNUM
MANGESE
POTASUM
IRON
MERCURY
LEADGF
TOX

TGC

UNITS

UG/G
UG/G
uG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G

DETECTION
LIMIT

£ .0QE-01
6.00E+00
8.90E-91
2.00E-01
1.00E+09
1.00E+01
1.00E+00
1.00E+20
6.00E-01
1.60E+921
6.00E-21
1.00E+01
6.00E+00
1.00E-01
5.00E-01
1.00E+20
1.00E+021

SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT -
SAMPLE

SAMPLE
DATE

©6/12/86
06/12/86
05/12/88
05/12/86
85/12/86
85/12/88
£6/12/86
06/12/86
06/12/86
96/12/88
96/12/86
06/12/88
06/12/86

85/12/88
©6/12/86

4A56

3.70E+91
6.20E+03
9.99E+01
6.00E+00
7.00E+00
4.93E+22
8.00E+020
1.60E+01
6.30E+01
7.13E+03
2.77E+02
8.86E+02
2.21E+04

3.31E+00
6.90E+00

SAMPLE
DATE

©6/13/86
©5/13/86
05/13/86
£5/13/86
85/13/88
25/13/86
25/13/86
©6/13/86
865/13/86
85/13/86
©5/13/86
25/13/86
05/13/86

85/13/86

4A10

3.60E+01
5.09E+03
8.00E+01
6 .00E+00
6.00E+00
3.83E+02
6 .0CE+00
1.40E+01
4.92E+01
6.61E+03
2.47E+02
7.32E+02
2.07E+04

3.40E+00

DATE

- o e ey

26/13/88

©6/13/88
©5/13/86
©5/13/88
95/13/86
25/13/86
£5/13/86
85/13/88
95/13/88
©5/13/86
85/13/88
25/13/88
05/13/886
95/13/88
06/13/88
25/13/86

4A156

- -

4.80E+01
6.32E+03
8.00E+01
6.C0E+00
9.00E+00
6.13E+02
8.00E+20
4.20E+91
6.80E+01
5.82E+03
2.75E+02
7.9CE+82
2.33E+04
1.06E-01
3.80E+00
7.20E+00

SAMPLE
DATE

06/14/86
06/14/886
©6/14/88
©6/14/88
95/14/88
85/14/88
©5/14/88
£5/14/88
25/14/886
©5/14/88
©5/14/88
©5/14/88
©5/14/88
05/14/88
©5/14/88
©6/14/88
©65/14/88

PAGE: 7

4A20

4.80E+01
6.76E+03
9.00E+01
8 .00E+00
7 .P0E+00
6.19E+02
7 .00E+00
3.70E+01
8.20E+91
6.13E+03
2.97E+02
7.72E+02
2.65E+04
1.1QE-01
4 .78E+00
4.70E+00
1.44E+01




CONSTITUENT

NAME

COLIFRM
ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SODIUM
NICKEL
COPPER
VANADUM
ALUMNUM
MANGESE
POTASUM
IRON
ARSENIC
LEADGF
TOX
SULFATE
FLUORID
CHLORID
AMMONIU
N4DMBSA

UNITS

MPN
uG/a
uG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
uG/a
UG/G
UG/G
uG/G
uG/G
uG/G
UG/G
UG/G
UG/G
UG/G
uG/G

DETECTION
LIMIT

3 .00E+Q0
b.00E-21
5.00E+00Q
8.00E-21
2.00E-91
1.00E+20
1.00E+01
1.00E+09
1.00E+00
6.00E-01
1.60E+01
6.00E-01
1.00E+01
6 .00E+00
6.00E-01
E.0QE-01
1.00E+080
1.00E+90
1.00E+00Q
1.00E+020
5.00E-01
0.20E+00

4

SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

SAMPLE
DATE

- ——

©5/14/86
@5/14/86
05/14/86
©5/14/86
©5/14/868
05/14/88
05/14/86
25/14/88
©5/14/88
25/14/86
26/14/86
25/14/86
85/14/88
65/14/88
85/14/86
©5/14/86
©5/14/88

©5/14/88

4A286

3.20E+01
4.30E+03
8.40E+01
6.00E+00
6.00E+020
2.76E+02
6.00E+00
1.90E+01
4.80E+021
4.02E+03
2.41E+02
4.49E+02
2.31E+04
2.10E+90
2.83E+00
4.40E+00
9.67E+00

6.00E+80

SAMPLE
DATE

95/14/88
85/14/86
65/14/86
06/14/86
25/14/86
95/14/88
§5/14/886
95/14/886
25/14/86
05/14/886
05/14/88
#6/14/86
06/14/86

©5/14/88
85/14/86

4A30

4.30E+01
6.63E+03
1.94E+02
8.00E+00
7.90E+00
8.24E+02
b.0QE+00
2.10E+01
8.70E+01
6.80E+03
3.12E+02
7.84E+02
2.68E+04

4.04E+00
4.00E+20

SAMPLE
DATE

©6/14/88
965/14/86
05/14/88
85/14/86
©5/14/88
965/14/88
96/14/88
96/14/86
25/14/88
95/14/86
05/14/88
26/14/88
95/14/86

95/14/86
95/14/86

3.60E+01
4.84E+03
7.8QE+01
8.00E+020
8.00E+00
4 .04E+02
3.00E+00
1.60E+01
8.00E+21
4.98E+23
2.89E+02
68.67E+22
2.64E+04

3.14E+00
2.68QE+00

SAMPLE
DATE

85/14/88
05/14/868
06/14/86
@5/14/88

95/14/86

05/14/88
©5/14/88
©5/14/86
@E5/14/88
05/14/86
05/14/86
©5/14/98
©5/14/86
05/14/886
05/14/88
05/14/88
©5/14/86
05/14/88
85/14/86
05/14/88
05/14/88
05/14/86

(Xl
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4A40

7.00E~00
4.40E+01
6.84E+03
9.30E+01
6.90E+00
8.00E+00
4.45E+02
4.00E+00
1.6QE+01
6.80E+21
7.73E+03
2.92E+92
8.51E+02
2.60E+04
4.51E+00
4,.17E+00
3.90E+008
1.87E+01
1.265E+00
1.06E+01
1.60E+@)
2.60E+00




CONSTITUENT

NAME

- -

BERYLAM
ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SODIUM
NICKEL
COPPER
VANADUM
ALUMNUM
MANGESE
POTASUM
IRON
ARSENIC
LEADGF
T0X

T0C
SULFATE
FLUORID
CHLORID

UNITS

UG/G
UG/G
UG/G
UG/G
UG/G
uG/G
UG/G
UG/G
uG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G

-UG/G

UG/G
uG/G
UG/G

DETECTION

6
3
6
8
2
1
1
1
1
6
1
13
1
&

b b pub b=t 0d O OO

LIMIT

.00E-01
.BGE-01
.POE+00
.O0E-01
.O0E-01
.O0E+00
.B0E+01
.COE+00
.POE+Q0
.PCE-21
.BOE+D1

.BRE-01"

.OOE+01
.O0E+00
.0PE-21
.BBE-01
.QOE+00
.PBE+D1
.BRE+00
.OPE+00
.ORE+00

SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT .
SAMPLE

SAMPLE
DATE

956/15/86
95/16/86
25/15/88
©6/16/88
©6/16/86

05/16/86
©65/16/86
06/16/88
96/16/86
96/16/88
©5/16/86
06/16/86
05/16/86

965/16/86
26/16/88
96/16/86

BAB

6.80E-021
4.,20E+01
68.83E+03
1.07E+02
6 .00E+00

6.76E+02
7 .Q0E+0Q
1.60E+01
6.60E+01
7.70E+03
3.14E+02
1.00E+03
2.48E+04

3.46E+00
4 ,80E+00
1.90E+01

SAMPLE"
DATE

©5/18/88
25/18/86
26/16/86
25/18/86
©6/16/88
85/18/88
©6/16/88
©5/16/88
©6/16/88
85/18/86
©5/16/88
©5/16/86
96/16/86
96/16/86

©5/16/86
©65/16/86

4

6A10
8.00E-01
4 .00E+81
8.09E+03
7.90E+21
6 .00E+00
7 .00E+020
8.12E+02
6 .00E+00
1.79E+01
8.40E+01
6.16E+03
2.92E+02
7.89E+082
2.48E+04

2.46E+00
1.90E+08

DATE

26/19/86
©6/19/86
25/15/86
96/19/86
©6/19/86
05/19/86
95/19/86
©6/19/88
85/19/88
85/19/86
©5/19/86
85/19/886
95/19/86
©6/19/86
96/19/86
©5/19/86
©6/19/86

06/19/86
25/19/86
06/19/86

6A16

8.00E-91
8.00E+01
7.87€E+03
8.00E+01
8.00E+00
1.00E+021
6.64E+02
1.00E+00
1.62E+01
8.30E+01
6.66E+23
2.92E+02
8.78E+02
2.44E+04
1.82E+00
2.47E+00
3.70E+00

1.42E+01
1.87E+00
1.10E+20

"SAMPLE
DATE

06/19/86
85/19/86
95/19/86
06/19/88
25/19/86
©5/19/88
05/19/86
95/19/86
©5/19/86
05/19/88
85/19/86
25/19/86
£5/19/86

05/19/86
25/19/88

[

PAGE:

NOO~NL

6.
4.
1.
7.
6.
3.
7.
2.

2.
8.

5A20

.30E+01
.23E+03
.20E+01
.OCE+020
.O0E+00

92E+02
OOE+R2
70E+@1
10E+01
94E+0Q3
17E+02
@4E+02
T1E+R4

47E+20
10E+00




CONSTITUENT

NAME

COLIFRM
BERYLAM
ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SODIUM
NICKEL
COPPER
VANADUM
ALUMNUM
MANGESE
POTASUM
IRON
ARSENIC
LEADGF
TOX
SULFATE
FLUORID
CHLORID

UNITS

MPN

UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
uG/a
UG/G
UG/G
UG/G
UG/G
UG/G

DETECTION
LIMIT

3.00E+00
6.09E-01
6.00E-01
6.00E+00
8.02E-01
2.00E-01
1.00E+00
1.90E+01
1.90E+00
1.00E+00
6.00E~-01
1.60E+21
5.00E-01
1.00E+01
5 .00E+00
6.90E-01
6.00E-01
1.00E+00
1.00E+00
1.00E+020
1.00E+00

SOIL SAMPLE ANALYTICAL' RESULTS ABOVE DETECTION LIMIT '

SAMPLE
DATE

06/19/86
85/19/66
25/19/86
25/19/86
©5/19/88
05/19/86
05/19/88
25/19/88
©5/19/88
06/19/88
©5/19/88
95/19/88
05/19/86
96/19/88

05/19/88
95/19/88

bA25

8 .00E+00
.B0E+91
.43E+93
.80E+01
.BOE+20
.POE+09
.43E+92
6 .00E+0Q
1.60E+01
6.90E+01
4 .43E+03
2.863E+902
4 .68E+02
2.64E+04

WNnooONWw

2.60E+00
2.00E+09

SAMPLE
DATE

05/19/88
©5/19/88
25/19/86
25/19/88
05/19/88
25/19/86
85/19/88
85/19/86
25/19/86
85/19/88
25/19/88
©5/19/86
©5/19/86
06/19/86

06/19/88
05/19/86

6A30

6 .90E+00
3.70E+01
65.28E+@3
7.60E+021
6.00E+00
6.00E+00
4.04E+02
4 .00E+00
1.42E+21
6.70E+01
4.28E+03
2.68E+02
5.34E+02
2.39E+04

2.47E+00
2.40E+00

SAMPLE
DATE

- ——

©5/20/86
06/20/88
85/20/88
26/20/86
95/20/86
05/20/86
05/20/86
£5/20/98
©5/20/86
06/20/88
05/20/86
05/20/86
96/20/88
£5/20/86
05/20/86
85/20/86
95/20/88
©5/20/88
25/20/88
©5/20/86
85/20/86

.

BA36

8.00E+00
6.00E-01
3.90E+01
6.63E+03
9.60E+01
8 .90E+020
6.90E+00Q
6.00E+02
4 .00E+00
1.40E+01
8.20E+01
8.91E+23
2.85E+02
6.76E+02
2.39E+04
1.42E+00
2.87E+00
2.70E+020
1.60E+01
1.64E+00
2.16E+00

SAMPLE
DATE

05/20/86
95/20/88
©65/20/86
©6/20/86
065/20/88
96/20/86
©5/20/88
05/20/86
05/20/86
05/20/88
05/20/86
©5/20/86
06/20/86
©5/20/66

05/20/86
95/20/86

'

PAGE: 10

5A40

8.00E-01
3.00E+01
3.47E+03
6.80E+01
4 .00E+20
4 .00E+20
2.38E+02
2 .00E+20
8 .00E+00
5.2PE+01
3.89E+03
1.94E+02
4.98E+02
1.71E+04

2.92E+00
6.20E+928




CONSTITUENT

NAME

COLIFRM
ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SODIUM
NICKEL
COPPER
YANADUM
ALUMNUM
MANGESE
POTASUM
IRON
ARSENIC
LEADGF
TOX

T0C
SULFATE
FLUORID

UNITS

-

MPN

- UG/G

UG/G
UG/G
uG/G
uG/G
uG/G
uG/G
UG/G
uG/G
uG/G
uG/G
UG/G
uG/G
UG/G
UG/G
uG/G
uG/G
UG/G
UG/G

DETECTION
LIMIT

3.00E+00
6 .00E-21
b.00E+00
8.00E-21
2.90E-01
1.00E+00
1.90E+081
1.00E+00
1.00E+00
b.00E-091
1.60E+021
6.60E-021
1.00E+21
5 .00E+20
5.00E-01
6 .00E-01
1.00E+00
1.90E+01
1.03E+00
1.00E+20

SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT -

SAMPLE
DATE

©5/21/86
95/21/86
95/21/86
©5/21/86
25/21/68
05/21/868
05/21/88
05/21/86
85/21/86
26/21/86
©6/21/86
©5/21/86
06/21/88

25/21/86
©5/21/86
©6/21/86

8AB

.30E+01
.33E+03
.80E+01
.O0E+00
.OBE+00
.T3E+02
.O0E+00
1.80E+01
8 .80E+01
7 .66E+03
3.08E+02
9.31E+02
2.69E+04

~NBORDRDO~NM

3.52E+00
3.50E+00
1.60E+01

" SAMPLE
DATE

95/21/86
96/21/86
25/21/88
©5/21/86
95/21/86
96/21/88
©5/21/86
©5/21/88
©5/21/86
£5/21/86
©5/21/88
06/21/88
©5/21/88

©5/21/86
95/21/88

1

6A10

4.20E+01
6.27E+03
8.70E+01
8 .00E+00
7 .00E+00
6.77E+02
8.00E+00
1.70E+01
8.60E+01
5.94E+03
3.02E+02
7.17E+02
2.39E+94

2.64E+00
4.QGE#00

SAMPLE
DATE

96/22/86
95/22/86
06/22/86
05/22/86
26/22/86
26/22/86
©5/22/86
85/22/88
06/22/88
©6/22/86
85/22/86
06/22/86
95/22/88

85/22/86

85/22/88

8A16

4.30E+01
8.68E+03
1.18E+922
9.00E+00
8.00E+00
6.82€E+02
6.00E+00Q
1.90E+01
6.10E+01
6.13E+03
2.86E+02
7.23E+02
2.60E+04

2.90E+00
1.80E+00

SAMPLE
DATE

05/22/86
85/22/86
05/22/88
05/22/86
85/22/88
05/22/86
©5/22/86
06/22/66
05/22/88
£5/22/86
85/22/68
65/22/88
05/22/86
©5/22/86
05/22/86
05/22/86

05/22/86
©5/22/86

PAGE: 11

6A20

7.00E+29
4.10E+01
8.90E+083
7.40E+81
68 .00E+09
8.00E+00
B.72E+82
7.80E+00
1.80E+01
8.80E+01
6.34E+03
2.74E+02
6.19E+02
2.63E+04
7.13E+00
2.27E+00

1.23E+01
1.93E+00

)




CONSTITUENT

NAME

ZINC
CALCIUM
BARIUM
CADMIUM
CHROMUM
SODIUM
NICKEL
COPPER
VANADUM
ALUMNUM
MANGESE
POTASUM
IRON
ARSENIC
LEADGF
T0X
SULFATE
FLUORID

UNITS

UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G
UG/G

DETECTION
LIMIT

b .00E-21
6.00E+00
68.00E-01
2.00E-01
1.00E+00
1.90E+81
1.00E+00
1.00E+008
6.00E-01
1.60E+01
6.00E-01
1.00E+01
6.00E+00
6.00E-01
b.9QE-B1
1.900E+00
1.00E+00
1.00E+00

SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT

SAMPLE
DATE

¢5/22/88
06/22/88
05/22/86
' 05/22/88
95/22/86
©5/22/86
05/22/86
©5/22/86
25/22/86
05/22/86
85/22/86
95/22/86
05/22/886

25/22/88
©5/22/88

6A26

3.790E+091
8.32E+03
9.00E+021
6 .00E+02
8 .00E+00
b.42E+02
8 .00E+08
1.70E+@1
8.70E+01
6.49E+03
2.74E+02
6.81E+02
2.41E+04

2.67E+00
2.20E+00

SAMPLE
DATE

05/22/86
95/22/86
85/22/86
85/22/86

05/22/88

05/22/66
©6/22/86
85/22/86
85/22/88
05/22/86
©5/22/88
85/22/88
65/22/86
©5/22/86
85/22/86
065/22/88
05/22/88
@5/22/86

8A30

4.20E+01
5.97E+03
1.08E+02
7.00E+00
8 .00E+00Q
6.76E+22
5 .00E+09
1.80E+01
7.20E+01
8.69E+03
3.44E+02
8.87E+02
2.70E+04
2.60E+008
2.68E+00
3.80E+00
1.21E+01
1.31E+09

SAMPLE
DATE

06/23/86
©6/23/88
96/23/86
96/23/88
85/23/88
©5/23/88
95/23/86
95/23/86
06/23/88
06/23/86
©5/23/86
©5/23/86
05/23/88

85/23/86
#5/23/88

BA36

3.40E+01
4.,62E+03
8.10E+01
8.00E+02
8.00E+00
3.33E+02
7.00E+00
1.40E+01
8 .00E+01
4,29E+03
2.77E+02
4.56E+02
2.59E+94

2,11E+00
2.10E+00

SAMPLE
DATE

25/23/88
85/23/86
05/23/86
25/23/86
25/23/86
96/23/88
©6/23/86
©6/23/86
©5/23/886
25/23/86
05/23/86
05/23/86
265/23/88

06/23/86
06/23/86
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6A40

4.30E+01 %

6.82E+03
1.09E+02
8.00E+09
8.00E+00
4.91E+02
7.00E+08
1.99E+01
6.20E+01
7.18E+03
3.46E+02
8.27E+02
2.44E+04

4.07E+00
3.40E+00

+




US Testing Analytical Results - Radioactivity (pci/g)

WILA
W2LA
W3LA
WALA
W5LA
W6LA
W7LA
W8LA
WILA
WIOLA
WI1LA
W12LA
W13LA
W14LA
W15LA
W16LA
W17LA

W1SA
W2SA
W3SA
W4SA
W5SA
W6SA
W7SA
W8SA
WISA
W10SA
W11SA
W125A
W13SA
W14SA
W153A
W16SA
W17SA

W1DA
W2DA
W3DA
W4DA
W5DA
W6DA
W7DA
W8DA
WIDA
W10DA
W11DA
W12DA
W13DA
W14DA
W15DA
W16DA
W17DA

Total

Radium

7.03
2.09

6.76

0.635

0.413

0.813

0.612

1.64

Beta

9140

11800
15400

7230
1050
6120

4570

262
5980
4800
746
411
117
1480
363
223
113
488
187

361

1460
6690
3320

828

292
192

545

127
503
198
323

Lo-Alpha

1260
9710
13800

2280
345
1570

1220

52.1
1630
4000

748
679
101
332
133
54.8
41.3
153
42.1

54.6
16'1

250 -
18700
4120
1150

263

. 58.6 -
196
18.3
173

81




US Testing Analytical Results - Radioactivity (pci/g)

E1LA
E2LA
E3LA
E4LA
ESLA
E6LA
E7LA
ESLA
E9LA
E10LA
E1ILA
E12LA
E13LA
E14LA
E14LA
E16LA

EISA
E2SA
E3SA
E4SA
ESSA
E6SA
E7SA
E8SA
E9SA
E10SA
E11SA
E12SA
E13SA
E14SA
E15SA
E16SA

E1DA
E2DA
E4DA
E5DA
E6DA
E7DA
E8DA
E9DA
E10DA
E110A
E12DA
E13DA
E14DA
E15DA
E16DA

Total

Radium

1.43
11.4

1.89

0.764

1.66

9.47

1.72

0.977

Beta

13700
27600
20000

20800

747

4530

13700
3050
4830

907
875
1970
417
221
197
121
246
196

110
233
683

8500
3820

1070
516
427
293

151
106
141
105

Lo-Alpha

5480
11300
6210

5110

644

1320

4690
2560
2710
519
456
876
219
116
159
54.6
181
94.4
49.5
66.3
181
365

3940
2320

488
309
179
242
74.6
82.4
44,5
78.6
102




US Testing Analytical Results - Radioactivity (pci/g)

Total

Radium Beta Lo-Alpha
1A5 0.325 - 13.2 3.47
1A10 14.1 1.87
1A15 13.7 10.2
1A20 15.4 7.48
1A25 17.2 3.03
1A30 15.3
1A35 13.8 3.47
1A40 23.2 6.31
2A5 16.2 4.88
2A10 0.360 17.0
2A15 20.2 9.24
2A20 14.7 6.38
2A25 14.0 1.86
2A30 14.9 10.5
2A35 14.3 6.02
2A40 15.6 1.61
3A5 18.1 8.71
3A10 15.6 7.28
3A15 0.446 14,1 4.61
3A20 15.1 4,38
3A25 16.0 9.06
3A30 14.3 4,20
3A35 14.8 3.39
3A40 17.2 6.56
4A5 15.8 0.0898
4A10 15.5 6.27
4A15 16.7 8.09
4A20 16.5 7.81
4A25 0.339 13.6
4A30. 15.2 5.78
4A35 13.7 2.88
4A40 0.562 18.7 5.30
5A5 0.487 : 17.1 4,60
5A10 15.2 5.15
5A15 0.868 14.4 4,11
5A20 10.7 5.86
5A25 11.8
5A30 10.7 2.11
5A35 1.41 15.5 2.87
5A40 24.5 2.98
6A5 13.0 1.77
6A10- 14.6 6.39
6A15 13.6 0.955
6A20 1.10 10.9 2.87
6A25 16.5 0.841
6A30 1.23 13.0
6A35 14.6 2.51
6A40 18.8 9.03




p

US Testing Analytical Results - Radioactivity (pCi/B)

Total

Radium

R-1 0.687
R-2 <0.0108

Beta

2.92
1.29

Lo-Alpha

<0.304
<0.788




US Testing Analytical Results - Radioactivity (pCi/1)

Total

Radium

R-1 0.687
R-2 <0.0108

Beta
2.92
1.29

Lo-Alpha

<0.304
<0.788




Arsenic
Barium
Cadium
Chromium
Lead
Mercury
Selenium

Silver

Analytical Results - EP Toxicity (ppm)

W5LA W10SA W10DA E1DA
<0.20 <0.20 <0.20 <0.20
12 6.6 7.20 10.30
<0.01 <0.01 < .10 0.03
0.02 <0.01 0.01 <0.01
0.46 <0.20 0.23 <0.20
0.10 <0.05 <0.05 <0.05
<0.25 <0.25 <0.25 <0.25
<0.02 <0.02 <0.02 <0.02

E6SA
<0.20
11.6
< .10

0.06
<0.20
<0.05
<0.25
<0.02

E2LA
<0.20
6.90
< .10
0.02
0.24
<0.05
<0.25
<0.02




HAZARDOUS SUBSTANCE ANALYSIS REPORT
Results reported on 840613

DIL €  OVERALL ANALYSIS ' SAMPLE ANALYSIS

H

SAMPLE TYPE CUST# 1SDTOPE RESULT $ C ERROR S1ZE DATE TIME DATE C GROUP UST#
WATER P-1 D-BHC A3% » 1. OOE+00 PPB 0. DOE+00( S) 1. O0E+03 ML 860507 1400 8460520 1 103 020018
WATER P-1 LEAD AS51 » S5 00E+00 PPB 0. OOE+00( S) 1. 00E+02 ML 8460507 1400 860519 I 103 020018
WATER . P-1 12-DBEN B&61 e 1.00E+01 PPB _  ~*  0.00E+00( S) 1. 00E+03 ML 860507 1400 860519 I 103 020018
WATER P-1 13-DBEN - B&2 » 1. O0E+O1 PPB v 0. OOE+00( S) 1. O0E+03 ML 860507 31400 860519 1 103 0Z0018
WATER P-1 14-DBEN B&3 » 1. 00E+01 PPB v 0. DOE+00¢ S) 1. O0E+03 ML 860507 1400 8460519 I 103 0Z0018
WATER _P-1 HEXCBEN B89 » 1. 00E+O1 PPB __ " 0.00E+00( S) 1.00E+03 ML _ 840507 1400 840517 1 103 020018
WATER P-1 PENTCHB * C24 e-1. O0E+0O1 PPB 0. OOE+00( 8) 1. O0E+03 ML 840507 1400 860519 1 103 020018
WATER P-1 TETRCHB €37 » 1. OOE+0{ PPB 0. QOE+00( S) 1. 00E+03 ML 860507 1400 840519 I 103 020018
WATER ~ P-t _ TRICHLB . CA3 » 1. 00E+01 PPB . 0.00E+00( S) 1.00E+03 ML = 840507. 1400 B60519 I 103 €20018
WATER P-1 HEXACHL C€S4 e 1. 00E+O1 PFD 0. ODE+DO( S) 1. OOE+03 ML 860507 1400 8460517 1 103 020018
WATER P-1 NAPHTHA C55 e 1. O0E+O1 PPB 0. O0E+00( 5) 1. ODE+03 ML 860507 1400 840517 1 103 020018
_WATER _ _P-1_: 123TRI __ €56 e 1, OOE+01 PFB _0. 00E+00( 8) 1.00E+03 ML 840507 1400 B&OS519 I 103 020018
WATER P-1 PHENOL. €57 » 1.00E+O1 PPB 0. QOE+Q0( 8) 1. 00E+03 ML 860507 1400 860519 1 103 020018
WATER P-1 135TR1 C58 o 1.00E+01 PPB v 0. OOE+00( S) 1. OO0E+03 ML 8460507 1400 860519 1 103 020018
WATER P~ 1234TE CS59 e 1. 00E+0O1 PPB . . 0.00E+00( 8) $..00E+03 ML 2 B&0507 1400 860519 I 103 020018
WATER P-1 1235TE C&40 e 1. 00E+01 PPB 0. 00E+00( S) 1. 00E+03 ML 860507 1400 8460519 1 103 020018
WATER P-1 ~ TOX - CéB 2. LOE+D2 PPB 0. O0E+00( S) 1. 00E+00 G 860507 1400 860522 { 103 020018
WATER _P-1 TOC 7 C69 R.92E+03 PPB . 0.00E+00( S) 2.50E+02 ML _ B&0S07 1400 860606 1 103 020018
WATER P-1 TO0C C&9 2. B9E+03 PPB 0. QOE+00( 8) 2. SOE+02 ML 860507 1400 860604 1 103 020018
#4 Duplicates '

WATER . P=1  NITRATE (72 '2.43e+04 PPB 1 0.00E+00(15) 5.00E-02 ML 840507 1400 840402 1 103 020018
WATER P-1 SULFATE C73 1. 77E+04 PPB 0. OOE+00( 8) 5. 00E-02 ML 860507 1400 840602° 1 103 020018
WATER P-1 FLOURID C74 9. 07E+02 PPB ‘0. O0E+00( S) 3. 00E-02 ML 860507 1400 840402 1 103 020018
WATER . P~ CHLORID C75 3. 74E+03 PPB.___ _ 0O.00E+00( 8) 5.00E-02 ML 840507 1400 8460602 I 103 020018
WATER P-1 ' PHOSPHA C746 » 1. 00E+03 PPB 0. 00E+00( 6) 5. 00E-02 ML 8460507 1400 860602 1 103 020058
WATER P-1 SULFIDE C78 # {. 00E+03 PPB 0. O0E+00( 8) 2. 0OE+02 ML 860507 1400 840403 1 103 €20018
WATER . P-t  WKEROSEN C79 # 1. 00E+04 PPB . D.OOE+00( 8) §.00E+03 ML 860507 1400 B&0519 I 103 020018
WATER o P-t AMMONIU €80 1. 86E+02 PPB 0. OOE+00( S) 1. 00E+01 G 8460507 1400 860602 1 103 020018

© WATER P-1 ETHYGLY €81 e 1, 00E+04 PPB 0. O0E+00( 8) 2. OOE-03 ML 860507 1400 B60S16 1 103 020018
. _WATER _ ___P-1  DIOXIN (CB4& # £ O0E-O1 PPB ___  0.00E+00( S) 0.00E+00 ML B403507 1400 860514 1 103 025C18

WATER P-1 2,4-D T H13 % '1. DOE+00 PPB " 0. O0E+00( &) 1. OOE+03 ML 8460507 1400 860527 1 103 020018
WATER P-1 2,4,5TP H14 # 1. OOE+00 PPB 0. O0E+00( 8) {. OOE+03 ML 860507 1400 860527 1 103 020018
WATER _P-1  2FLPHEN XO1  7.46E-0t . . 0. 00E+00( S) 1.00E+03 ML ~ 860507 1400 860519 I 103 020018
WATER P-1 2FLPHEN X0t 8. 16E-01 0. OOE+00( B) 1. 00E+03 ML 860507 1400 860520 I 103 020018
## Duplicates

WATER . P-t  PHEND&  X02 & S3E-O01 o ___0.00E+00( 8§) 1.00E+03 ML _ 860507 1400 840519 I 103 020018
WATER P—1 "~ T PHENDS ~ X02 T 8. 44E-01 ) 0. 00E+00( 8) 1.00E+03 ML 860507 1400 840520 1 103 02001A
a# Duplicates : .

WATER ~ P-1  NITBN2 X03 7.48E-01 ~0.00E+00¢( S) 1. 00E+03 ML 860507 1400 840519 I 102 020018
WATER P-1 NITEN2  X03 9. 24E-01 0. O0E+00( S) 1. 00E+03 ML 860507 1400 BL0520 1 103 c2ontg
»% Duplicates

~ WATER P C2FLBIPH X04 7. 9&4E-0t i _0.00E+00( §) 1.00E+03 ML 860507 1400 860517 1 103 020018
WATER T P-1  2FLBIPH X04 = 8. 90E-0t 0. 00E+00( S) 1.00E+03 ML~ 860507 1400 8460520 1 103 020019
#% Duplicates
WATER P-1 246TRI X09 7. 98E-01 0. 00E+00( 8) 1.00E+03 ML 8460507 1400 B84051% 1 103 D2001A

® Denotes & result less than the detection limit




24-Jun-84 08: 46 AM UNITED STATES TESTING COMPANY INC. PAHSE a
2800 GEDRGE WASHINGTON WAY, RICHLAND, WA
_ ... HAZARDDUS SUDSTANCE ANALYSIS REPORT
- Results reported on B40613

3

: pPIL C OVERALL ANALYSIS SAMPLE ANALYSIS H
SAMPLE TYPE CUST# 1SOTOPE RESULT ¥ C ERROR SIZE DATE TIME DATE C GROUP USTH
WATER Pt 246TR1  X05 7. B9E-01 0. 00E+00( S) 1.00E+03 ML.  B&0507 1400 860520 1 102 0z0018
#s Duplicates .
WATER . _P-1 . TERD14 __X0b6 & 9&E-O1 o __.. 0.00E+00( S) 1. OOE+D3 ML | 860507 1400 = 860519 1 103 020018
WATER P-1 TERD14 X046 B, &BE-01 0. 00E+0D( 8) 1. 00E+D3 ML 8560507 1400 860520 1 103 02204@
#% Duplicates )
WATER ____ ... .. . P=1 _ DBC _X10 __ &. 90E-O{ o . .__. 0.00E+DO( S) 1. OOE+03 ML _____  B40507 1400 850530 1 103 020018
WATER p-1 CHLOR3? X111 1. 10E+00 0. OOE+00( 8) 0. DOE+00 ML 860507 1400 PLOS14 1 103 020018
. UATER P-1  TETRAME A&1 ®» 1. OOE+01 PPB 0. 00E+00( S) 5. 00E+00 ML B60507 1400 L0512 1 103 ©20018
' WATER _ ___ _ _ P-1___ BENZENE_A&2 % 1. O0E+O1 PPB ___ _______ 0. O0E+00( S§) 5. 00E+00 ML _ __ 840507 1400 = B60512 I 102 020018
WATER - p-1 DIOXANE AL3 # 5 00E+02 PPB 0. OOE+00( S) 5. ODE+00 ML 860507 1400 BA0512 1 102 020018
WATER | METHOME AL4 # 1. 00E+01 PPB i 0. ODE+00( 5) 5. 00E+00 ML 8560507 1400 840512 1 103 020018
WATER F-1  PYRIDIN ALS ® 5 OOE+02 PPB ___ - . 0.O00E+00( §) 5.00E+00 ML _ __ B&0507 1400 80512 1 103 026518
WATER 7T pet TOLUENE ~Ab& # 1. O0E+01 PPB 0. ODE+00( §) 5. OOE+00 ML 860507 1400 860512 1 103 0200183
© WATER P-1 1,1,1~T A&7 » 1.00E+0} PPB 0. 00E+00¢ 8) 5. 00E+00 ML 8560507 1400 860512 1 102 020018
" WATER p-1 1,1,2-T A48 * 1 00E+01 PPB _ . 0. 00E+00( S) 5. 00E+00 ML 850507 1400 860512 1 103 022018
" wATER T 7 T P-1 TRICEME A&9 # 1.Q0E+01 PPB 0. OOC+C00( S) 5. DOE+00 ML 840507 14CG0°  B&CS12 1 103 025018
' WATER p-1 PERCEME A70 # 1.00E+0l PPB 0. 00E+00O( §) 5. QOE+00 ML 8450507 1460 840512 1103 0202183
WATER P-1 OPXYLEN A71 # 1. 00E+0{ PPB 0. 00E+00( §) 5. OOE+00 ML 8460507 1460 B&GS12 1 103 950018
Cowater 07T T p=1t T CHLFORM  ASO 1. 20E+01 PPD 0. ODE+00( S) 5. DOE+00 ML 845GE07 1400 L0512 1 123 ¢29918
' WATER P-1 M-XYLE 0§14 # 1. OOC+0l1 PPB 0. 00E+D0( S) 5. ODE+00 ML 840507 1400 60T [ 192 00019
© WATER P-1 CYANIDE C70 # 1. ODE+01 PPB 0. 00E+00( S) 5. 00E+02 ML 840507 1400 PEOLIO 1 103 0nONE
7 water T p-1" " FORMALN C71 ® 5. 00E+02 PPB ! 0. O0E+00( S) 5. OOE+00 HL 060507 1400 £A0512 1 102 CIO0IE
T WATER P-1 ACETONE 101 4. &0E+0O1 PPB 0. O0E+00( S) 5. OOE+00 ML 860507 1400 2212 1 193 nZade
“ WATER P-1 12DCADA  X07 9. DOE-O1 0. O0E+00{ S} 5. 0OL+00 ML 0.0507 1400 @are1s 1 123 Cooeld
TWATER P-1 TOLUDE  X08 1. 00E+0O0 . 0. OOE-DD( S) S OOE+00 ML BrCS07 1400 eiT%12 1 153 €I3018
WATER P-1 BFB X09 9. 40E-01 0 OOE+CO( §) S CCE+Q0 ML B+0S27 1400 B42°12 1 103 COIRME
WATER Pt COLIFORM 109 2. 30E+01 MPN 0. O0E+00( §) 3. 33E+01 ML 860507 1400 8605067 1 103 020038
© WATER P-1 BARIUM  AO6 4. OOE+O1 PPB 0. 0DE+00( 5) 1. QOE+02 ML 860507 1400 840604 1 103 020018
" WATER _ . P-p CADMIUM AQ7 # 2. 00E+00 PPB __0.00E+00( S) 1.00E+02 ML 840507 1400 040603 1 103 020018
i WATER P-1 CHROMUM AOB # 1. OOE+01 PPB 0. O0E+00( S) 1. 00E+02 ML 860507 1400 860604 I 103 020018
WATER P-1 . SILVER A10 » 1. 0OE+01 PPB 0. COE+0D( S) 1. DOE+02 ML~ 860507 1400 840604 I 103 020018
WATER . P-1  SDDIUM A1l & 42E+03 PPB __0.00E+00( S) 1.00E+02 ML . 840507 1400 B60L04 1 103 020018
MATER P-1 NICKEL  A12 2. SOE+01 PPD 0. 00E+00( S) 1. 00E+02 ML 860507 1400 B60&04 1 1063 020018
WATER P-1 COPPER  A13 5. 0OE+01 PPB 0. ODE+00( S) 1. DOE+02 ML 860507 1400 840604 1 103 020018
_WATER __ __P-1 _ VANADUM A14 # 5 OOE+00 PPB____ 0. OOE+00( S) 1.00E+02 ML ____ B&0S07 1400 860604. 1 103 020018
HATER T p-y ANTIONY A19 # i, OOE+02 PPB » 0. QOE+00( S) 1. O0E+03 ML 8460507 1400 B&0S04 1 103 020018
WATER P-1 ALUMNUM A16 = 4. 10E+02 FPPB 0. DOE+0D( S) 1. 0D0E+02 ML 840507 1400 8604604 1 103 025018
WATER _P~1  MANGESE A17 - 1.BOE+01 PPB ) _ 0.00E+00( S) 1.00E+02 ML _ ' HB40507 3400 860404 1 103 020018
WATER P-1 POTASUM A18 1. 45E+03 FPB 0. DDE+00( S) 1.D0E+02 ML 860507 1400 860604 1 1C3 020018
. WATER P-1 IRON A19  7.54E+D2 PPB 0. 0E+00( S) 1. DOE+02 ML 860507 1400 860604 1 103 02001H
l_ WATER . P-1 _ ARSENIC A20 ®% 5 OOE+DO PPB __ 0.00E+00( 6) 1.00E+02 ML ____ 840507 1400 860514 1 103 020010
WATER. T p-t MERCURY A21 # 1. 0OOE-O1 PPB 7777 0. OOE+00( S) 1.00E+02 ML 860507 1400 840409 I 103 020018
,  HATER D p-1 SELENUM A22 # 5 O0E+00Q0 PPB - ; 0. COE+00( §) 1.00E+02 ML 860507 1400 860516 1 103 020018
| WATER _ . P-1  THIOURA A24 » 2 00E+02 PPB | " 0.00E+00( §) 2.00E-02 ML ___ _ B&L0S07 1400 840520 1 103 020018
“* WATER P-1 ENDRIN  A33 e 1, Q0E+00 PPB 0. 00E+00( S) 1. O0E+03 ML 860507 1400 840530 1 103 020018
‘|  WATER P-1 METHLOR A34 * 1, O0E+00 PPB 0. O0E+00( S5) 1. OOE+03 ML 8560507 1400 B&0530 I 103 020018
M MATER ______ P-1 _  TOXAENE A35 » {. OOE+00 PPB 0. OOE+00( §) 1.00E+03 ML _ _ B&0507 1400 B&0S3C 1 103 020018
1 WATER 5T =t A-DHC ~ A36 e 1. 00E+00 PPB * 0. OOE+00( B) 1.00E+03 ML~~~ 860507 1400 860530 1 103 020018
1 WATER Py B-BHC - A37 # 1. 0OE+00 FPPB s 0. 0OE+Q0( §) 1.00E+03 ML °  BL0507 1400 840530 1 103 020018
l WATER © pP—i G-BHC = A38 « 1, 00E+00 PPB -~ ' ' 0,00E+00( B) 1.00E+03 ML 840507 1400 B&OS30 I 103 €008
]

% Denotes a result less than the detection limit
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e . R OVERALL:
T# 1SOTOPE RESULT ERROR SI1ZE
7T 12-DBEN B61 ® 4. Q0E+01 PPR Tt 0 Q0E+00( S) 2. BOE+02
I13-DEEN B&2 » 4. 00E+01 PR 0. 00E+0G( 9) 2. OCE+02
14-DREN 'B5S3 # 4, 0CC+9% FPD 0. QOE+0Q( 8) 2. BCE+02
HEXCHEN BRQ % 4 0CE+I1 PPD -~ “0. 0DE+J0( 57 2. BOE+02
PENTCHB: €26 » 4. 00C+01 PPB 0. O0E4CL( §) 2. BOE+02
TETRCHD €37 # 4. Q0E+01 FPB 0. OOE+0O( £) 2. BOE+02
" TRICHLEB = €43 % "4, °00E+401 PPR ~ "~ =~ === 00E+00{ ' §) 2. BCE+02"
HEXACHL €S54 # 4. OGE+O1 PPD 0. 00E+00( 8) 2. BOE+(2
MAFI{THA €59 # 4. 00E+Ot PPD : 0. OOE+0D( 8) 2. 8CE+02
123TRI * CS6 * 4, 00E+QL PPD " 0 O0E+O0(" §) 2. BOE+O2
FHEMOI. C57 % 4. 00E+O1 PP3 0. OCE+CO( 8) 2. BOE+02
135TRI €50 » 4. 0OE+Q1 PPD 0. OCE+00( 3) 2. BOE+02
T1234TE T CH? w 4. 00E+Q1 PPB - 0.00z+00( §) 2. BOE+0Q2"
1235TE  C40 # 4. OCE+O1 FPB i 0.00E+00(¢ 8) 2. BOE+0Z
KERQOSEN C79 » 4 00E+04 PPD .+ 0.00E+00( 8) 2.B80E+02
C@FLPHEN © X01 ~~ 6, 77E-01 s s g 00E+00 (0 §) 2 Q0E+03
PHENDS X02 5. 0E-01 0. 002060 §) 2. BOE+QZ
NITBNZ2 X003 8. 60E--01 0. 00E+QQ( S) 2. BOE+02
o eFLBIPH - X04 — 7. 34E-01 — 0.00E+00(- 8) 2. §OL+02"
246TRI X095 8. {BE-C1 0. GOE+00( 8) 2. BOE+02
~ TERD14 X046 7. 60E-0O1 : 0. 00E+00(¢ S) 2. BOE+02
- LEAD A51 = 5. 00E+00 PPRD . 0. OOE+00( 5) 1. OOE+02
BARIUM = AQ& 3. 40E+01 PPB 0. O0E+00( 8§) §. O0DE+02
CADMIUM  AO7 # 2 QVE+Q0 PPH 0. OOE+00( 8) 1. OOE+02
=== CHROMUM ~-A0B--#—1. O0E+01- PPB —r— 0-00E+00(--6)-1 - 00E+02-
SILYVER A10 #* §{ OOE+O!1 PPB “ 0. 00E+00( 8) §.00E+02
s0DIUM Al 5. 31E+03 PPB . 0. O0E+0Q0( S) 1. 00E+02
NICVEL - ~Al12 #-1.00E+01-PPB 0: 00E+0QO0(--8)- 1. 00E+Q2 -
COFPPER AL 3. 70E+01 PPD 0. O0E+00( 8) 1. QOE+0Q2
VANADUM At4 # S5 00E+00 PPB 0. O0E+00( S) 1. 00E+Q2
- ANTIOHY. .- A15 - #.1. O0E+02- PPB 0. 00E+Q0(--6) -1 00E+02
ALUMNUM © A1S . 3. 03E+02 PPD - 0.00E+00( 8) 1. 0O0E+02
MAMGESE AS7 ° 6. Q0E+00 FFD -0, 00E+000 8) 1. OQE+02
POTASUM.-  A18 - 9. BLE+02 PPB - -—em — e 0: OOE+00(--8) - §-Q0E+02 -
IRON AL? 1. 73E+02 PPD 0. OOE+00( S) 1. 00E+02
MERCURY -A21 # 1. Q0UE-0{ PPB 0. OOE+QO( S) 1. QOE+02
ceow ENDRIN --—A33 %.-1. O0OE+00-PPB 1-0-00E+00(-8)--2.-BOE+02--
METHLOR A34 # §. O0E+00 PPB © 0. 00E+00( §) 2. BOE+02
TOXAENE A5 = §, QOE+00 PPB 0. O0E+0O( 8) 2. BOE+Q2
- A=BHC ... AQ6 .# 1. QOE+00 FPB - -0 DOEAO0( - B) - 2, BOE+02
B-BHC A37 % 1. 00E+09 PPB 0. OOE+QO0( S) 2. 80E+02
G-BHC AJdB * 1. Q0E+00 PPB 0. 00E+Q0( S) 2. BOE+02
D-OHC ... A37-%.1,00E+00 PPB -- 0. 00E+Q0( -5)-2.-BOE+02
AMMONIU CHO 2. 53€+02 PPB ) 0. OCE+Q0( §) 1. O0E+02
ETHYGLY CBt # i, 00E+04 PPB “7. . 0.00E+0Q( 8) 2. 00E-02
~-DBC .- - K10 .- 1. OTE400 ool . .- 0,-00E+00 ( - 8) . 2. BOE+02

EHOOTGEDRGE WASHITNG TONTWAY T REFGHIZANDT WA

HAZARDOUS QUNSTANCE :ANALYSIS REPORT

" Results reported on B6L0731°

{AMALYSIS™

TOAMNLYZLE

TETTTITTTTTT T UUSAMPLE
DATE TIKC
ML T TB80522 1315

ML
ML

MU
ML
ML
ML
ML

ML
ML
HL
ML
[URE—
ML

[ |

M

R D —

040522 1315
050022 1315
B8&2322
BLOSER 1313
BLL522 1215
BLO522 1315
860522 1315
B4&0522 1315
Ce0s522 13195
04GS22 13153
B&0SE2 1315

1315

860522 1315

BLOSZ2 1315
B&OS22 1315

“R&GS2 1519

BEDSE2
8LOS2Z

1219
1315

B£0523 1319~

B60S=2 1315
B&NS22 1219

' B60522 15315

8460522 1315
B40522 1315
8605221315
860522 1315
850522 1315

840522 -1315 . .-

860522 1315
860522 1315
8505221315
850522 13195

T 850522 1315
.850522 - 1315

840522 1315
860522 1315

—-860522--1315
- B40522 1315

860522 1315
860522 1315
8560522 1315
230522 1315

050522 1315 ..

860522 1315
8603522 1315
8605221315

# Denotes a result less than the detection limit

-y

LATE

RPLO714
€407 14
eLnvia
ELZT1A
G471
E107 13
BLOT LS
ELG714
g:%71a

640714
8L 13
840714
BL0714
£69714
B&H7Y 0D
B£0521
8e0Led

860621 -

B804
B&Ge21

B6OL2 L.

B&NLZY
8s0421
86062

B5046ZL
850474
8420421
8o0&21
B40423
860623
B&04L23
84023

860624
8606273
B6042ND
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10

103
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]
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2800 GEORGE WASHINGTON WAY, RICHLAND, WA
HAZARDOUS SUBSTANCE ANALYSIS REPORT
Results reported on 840613

DIL C OVERALL © ANALYSIS SAMPLE ANALYSIS H
SAMPLE TYPE CUST# ISOTOPE RESULT 4 C ERROR SIZE DATE TIME DATE € GROUP USTH
WATER p-2 ARSENIC A20 # S.DOE+00 FPB 0. 0OE+00( S) 1. 00E+02 ML B60522 1315 860603 1 103 020050
WATER p-2 SELENUM A22 ® 5.00E+00 PPB 0. 00E+00( 8) 1. 00E+02 ML 860522 1315 860603 1 103 022050
WATER _P-2 TETRANE A&1 ® 1. 00E+01 PPB A .. 0. 0CE+00( S) 5. 00E+00 ML _ 860522 1315 860402 1 103 020050
WATER p-2 BEMZENE A42 » 1. OOE+D1 PPD . 0.00E+00( S) 5.00E+D0 ML 860522 1315 860402 [ 103 020050
» WATER p-2 DIOXAME A&3 = 5. 00E+02 PFB _ .. 0. 00E+00( §) 5.00E+00 ML BL0S522 1315 660622 1 103 020050
HATER _ _ P-2 _ METHONE A44 e 1.00E+01 PPB _ ! " 0.00E+00( §) 5.00E+00 ML _____ 860522 1315 860602 1 103 OROOTO
HATER pP-2 PYRIDIN A&45 % 5. 00E+02 PPB ’ 0. 00E+00( §) 5. 0OE+00 ML 860522 1315 840402 1 103 020050
’ WATER P-2 TOLUENE Ab4 # 1.00E+01 PPD 0. O0E+00( §) 5. O0E+00 ML 860522 1315 - B40502 I 103 020050
WATER  P-2 1.1, 1-T A&7 # {. O0E+0t PPB . 0. 00E+00( S) 5.00E+00 ML B40522 1315 B5Cs602 1 103 020050
WATER P-2 1,1.2-T A48 # 1. 00E+01 PPB 0. 00E+00( §) 5. 00E+00 ML 860522 1315 860602 1 103 020050
v WATER P-2 TRICENE A&9 # 1.00E+01 PPB 0. 00E+00( 5) 5. 00E+00 ML B60522 1315 860602 1 103 0200%0
WATER  _ . . p-2 PERCEME A70 # 1. 00E+O1 PPB . 0.00E+00( S) 5. 00E+00 ML __ _ B60522 1315 8604602 1 103 020050
. WATER P-2 OPXYLEN A71 # 1.00E+01 PPB 0. 00E4+00( 8) 5. COE+00 ML 860522 1315 860602 I 103 020050
v ' WATER p-2 CHLFORM AB0 1. 50E+01 PPB 0. OOE+00¢ 5) 5. 00E+00 ML 860522 1315 840402 I 103 020050
© WATER _P-2  M-XYLE B14 # i OOE+O0i PPB R 0. 00E+00( S) S5.00E+00 ML B60522 1315 860402 I 103 €20050
HATER P-2 TOX C68 2. 53E+02 PPB 0. 00E+00( S) 1.00E+00 & 860522 1315 860610 1 103 020050
v HWATER pP-2 FORMALN C71 ® 5. QCE+02 PPB 0. O0E+00( S) 5. 0CE+00 ML 860522 1315 860602 1 103 020050
HWATER . _.P-2  NITRATE C72 5.81E+04 PPB .. 0.00E+00(1S) 5.00E-02 ML 860522 1315 860602 I 103 020050
WATER p-2 SULFATE €73 1. 75E+04 PFB 0. QOE+0D( 5) 5. 00E-02 ML 660522 1315 840602 1 103 0Z0O0SO
¥ UWATER p-2 FLOURID €74  9.02E+02 PPB 0. 00E+00( 5) 5. 00E-02 ML 860522 1315 860402 1 103 020050
. WATER . . P-2  CHLORID (€73  2.9&6E+03 PPB _. . 0.00E+00( S) 5.00E-02 ML _ _  B&0522 {315 B&0602 1 103 020050
WATER p-2 PHOSPHA €76 # 1. 00E+0D3 PPD 0. 00E+00( 8) 5. 00E~02 ML 860522 1315 840602 1 103 020050
’ WATER P-2 SULFIDE (€78 # 1. OCE+03 PPB 0. 0O0E+D0( S) 2. 00E+02 ML 860522 1315 8604603 I 103 020050
WATER . P-2 _ ACETONE 101 _ & 90E+01 PPB_ 0. 00E+00¢ 5) 5 00E+00 ML = 860522 1315 840602 1 103 020050
WATER p-2 12DCAD4  X07 9. 90E-01 0. 00E+00( 5) %.0Q0E+00 ML 860522 1315 860602 1 103 020050
” WATER p-2 TOLUDB  X08 9. BOE-O1 0. OOE+00( -8) 5. 00E+00 ML 860522 1315 860602 1 103 020050
WATER P-2 BFB X09 _9.50e-0¢ __ . 0.0DE+00( S) 5.00E+00 ML 860522 1315 B60L02 1 103 00050
_ i WATER Top-2 COLIFORM 109 4.00E+00 MPN : __ ~ 0.00E+00( S) 3.33E+01 ML 860522 1315 850522 1 103 020050
. WATER P-2 THIOURA A24 e 2 00E+02 PPB -~ 0.00E+00( 9) 2. 00E-02 ML 660522 1315 8460606 1 103 020050
S HATER P-2 TOC €69  3.03E+03 PPB 0. 00E+0O( S) 2. S0E+02 ML 840522 1315 840611 1 103 020020
. WATER p-2  T0OC _C&9 _ 3. 10E+03 PPB_ . _0.00E+00( S) 2.50E+02 ML 860522 1315  B40&611 [ 103 020050
sx Duplicates ‘
: WATER P-2 CYANIDE (70 » §.00E+D1 FPB 0. OOE+00( S§) 5.00E+02 ML 840522 1315 860610 I 103 020050
HATER P-2 DIOXIN  CB& # {. OOE-O1 PPB- _ 0. 0DE+00{ §) 0.00E+00 ML 840522 1315 BL0L06 1 103 020090
© WATER P-2 2, 4-D H13 # §. OCE+00 PPB 0. OOE+00( S) 1.00E+03 ML 860522 1315 860513 I 103 C20050
" WATER pP-2 2,4, 5TP H14 » 1, 00E+00 PPB . 0. O0E+00( 8) 1.00E+03 ML 860522 1315 860613 1 103 020050
|1 WATER P-2 CHLOR37 X1l  1,34E+00 0. 00E+00( &) 0.00E+00 ML = 840522 1315 860406 I 103 020050
. i
]
i
’ .
lli
LES B
i @ Denotes a Tesult less than the detection limit R )




" WATER

1 WATER

SAMPLE TYPE CUSTH

WATER

UWATER

WATER

WATER

WATER

WATER

WATER
WATER
WATER
WATER
WATER
WATER
WATER __
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER

I

1

WATER
WATER
WATER
WATER

11 |
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WATER
WATER
WATER
WATER
WATER
WATER o
#% Duplicates
WATER
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J
'

® Denotes & result less

" LEAD -

1S0TOPE

COLIFORM 109
AOb

BARIUM
CADMIUM
CHROMUM
SILVER
SODIUM

NICKEL

COPPER

VANADUM
ANTIONY
ALUMNUM
MANGESE

POTASUM

IRON
ARSENIC
MERCURY
SELENUM
THIOURA
ENDRIN
METHLOR
TOXAENE
A-BHC
B-BHC
G-BHC
D~BHC

12-DBEN
13-DBEN -

' 14-DBEN

HEXCBEN

_PENTCHB

TETRCHB
TRICHLB

 HEXACHL

NAPHTHA
123TRI

_ PHENOL

135TR1
12347E
1235TE
TOX
TOC

TOC

NITRATE

than the

AO7
AOB
A10Q
All
Al2
A13
Al4
AlS
AlS
AL7

Al

AL9
A20
A21
A22
A24
A33
A34
A35

A3
A37

A38
A39

" ASt

:1-3 )
B&2
B&3
BB?
c246
c37
ca3

.C54

€95
Cc56
€57
csa
€59
€460
ce8
Co69

o9

c72

* @

® % % ¥ ¥

*

-*....##:'tt..‘.'..t‘.t..*.t'

RESULT

1
3
2
1
1
2
1
1
5
1
1
1
8
3
5
1
5
2
1
1
1
1
1
1
1
5
1
1
1
1
1
1
1
1
1
1
1
1
1
1
6
1
2
5

. 10E+01
. S0E+01
. OOE+00
. O0OE+01
. 00E+01¢
. 55E+03
. OOE+D1{
. O0E+01
. Q0E+00
. 00E+02
. 50E+02
. O0E+01%
. BLE+02
. 63E+02
. OOE+00

. 00E-01

. OOE+00
. 00E+02
. 00E+00
. 00E+00
00E+00

‘1. 00E+0Q0

. DOE+00
. 00E+00

. 00E+00
. Q0E+00
. 00E+01L
. 00E+01
. O0E+01t
. 00E+01
. 00E+01
. 00E+01
. 00E+01

. 00E+01
. O0E+01
. O0E+01
. O0E+01
. OOE+01

. D0E+01
. 00E+01

. BOE+02
. 98E+03
. 06E+03

. Q0E+02
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Results reported. on 850613

DIL € . OVERALL ANALYSIS =
* c v ERROR , . ... , SIZE
MPN 0. 00E+Q0( 8) 3. 33E+01
PPB 0. O0E+00( 8) 1. O00E+02
PPB . 0. 00E+00( 8) 1. 0Q0E+02
PPB 0. O0E+00( 8) 1. 00E+02
PPD .. 0.00E+00( 8) 1.00E+02
PPB ' 0.00E+00( S) 1.00E+02
PPB. _ ' _ 0.00E+00( 8) 1.00E+02
PPB 0. OOE+00( S) 1. 0Q0E+02
PPB 0. 00E+00( S) 1. OOE+0R2
PPB 0. 00E+00¢( &) 1.00E+02
PPB 0. O0E+Q0( 8) 1. 00E+02
PPB 0. 00E+00( 8) {. 00E+02
PPB _ 0. 00E+00( 8) 1.00E+02
PPB 0. O0E+00( 8) 1. 00E+02
PPR 0. O0E+00( S) 1. 00E+02
PPB _ 0. 00E+00( &) 1. QOE+02
PPB 0. 00E+00( S) 1. 00E+02
PPB 0. O0E+00( 8) 2. 00E-02
PPB ____ ©.00E+00( 8) 1.00E+03
PPB 0. 00E+00( §) 1. O0E+03
PPB 0. 00E+00( S) 1.00E+03
PPB i 0. 00E+00( S) 1. 00E+03
PPB 0. OOE+00( 8) 1, 00E+03
PPB 0. 00E+00( 8) 1. 00E+03
PPB 0. 00E+00( S) 1. 00E+03
PPB 0. 00E+00( 8) 1. DOE+02
PPD 0. 00E+00¢ 8) 1. 00E+03
PPB 0. DOE+00( S) 1. 00E+03
PPB 0. O0E+00( S) 1. 00E+03
PPB 0. 00E+00( &) 1. 00E+03.
PPB _ N .. 0. OOE+00( 8) 1. 00E+03
PPB 0. 00E+00( 8) 1. 00E+03
PPB 0. 00E+00( §) 1. 00E+03
PPB 0. 00E+00( 8) 1. 00E+03
PFB 0. ODE+00( §) 1. 00E+03
PPB 0. 00E+00¢ §) 1. 00E+03
PPE _ 0. 00E+00( S) 1.00E+03
PPB 0. 00E+00( S) 1. 00E+03
PPB 0. OOE+00( §) 1. 00E+03
PPB 0. 00E+00( §) 1.00E+03
PPB 0. O0E+00( §) 1. 00E+00
PPB 0. 00E+00( §) 2. S50E+02
FPB 0. 00E+00( 8) 2. S0E+02
PPB 0. O0E+00( §) 9. 00E-02

detection limit

SAMPLE
DATE TIME

860507

8460507
860507

. 860507

860507
8560507

. 8560507

8460507
8460507
8460507
860507
860507

860507

8460507
860507

- 850507

8460507
860507

. 840507

840507
B50507
860507
860507
860507

840507

860507
850507

. B40507

850507
860507

860507

860507
860507
860507
860507
860507
850507
860507
860507
860507
860507
860507
8560507

8460507

1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100

ANALYSIS
DATE

860507
860604
8560604
850404
860604
8460604
850604
850604
B460604
860404
860604
8450604
866604
860404
860514
860609
860516
860520
860530
860320
840330
850530
8560530
B£0530
860530
850519
860519
860519
860519
860519
B60519
860519
860519
860519
8460519
850519
8460519
860519
860519
860519
850522
840606
84606046

B60402

Dt Gt e Gt bt g Gt S Pt g g g Dt Bt g St Bnd Smd bf et ket Bt et Gud Bt D P bt fmg Bt Sl e et ped Gl Gud et Bt Snd Dl Gt P aoX

]

GROUP UST#H

103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103

103

020017
020017
020017
020017
020017
020017
020C17
020017
020017
020017
020017
020017
020017
020017
020017
020017
029017
020017
020017
020017
020017
020017
020017
020017
020017
020017
020017
020017
020017
020017
020017
020017
020017
020017
020017
020017
020017
020017
0200¢7
026017
020017
020017
020017

020017
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" SAMPLE TYPE

WATER
VUATER
WATER
WATER
HATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
VWATER
W VWATER
WATER
C HATER |
WATER
HATER
WATER
WATER
WATER
VATER
! WATER
WATER
WATER
WATER
WATER
HATER
- WATER
HWATER
WATER
WATER
WATER
WATER
WATER
HATER
WATER

i
1
1
'
1
'

CUST#
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#» Duplicates

1S0TOPE

TETRAME
BENZENE
DIOXAME
METHONE
PYRIDIN
TOLUENE

_1:151“T

1, 1,2-7
TRICENE
PERCENME
OF XYLEN
M--XYLE

CYANIDE

FORMALN
12DCAD4
ToLuns
BFB

SULFATE

FLOURID
CHLORID
PHOSPHA
SULFIDE
KEROSEN
AMMONTU
ETHYGLY
DIOXIN
2, 4-D
2,4, 5TP

_ DFLPHEN

PHENDS&
NITON2

2FLBIPH

2446TRI
TERDIA

_pnc ,
CHLLORA7

CHLOR37

ALY
AL2
AL2
ALY
AbS
Abb

ALT7

ALB
AL9
A70
A71
Bi4
c70
c71
Xo07

X09
€73
c74
c7s
€76
c78
€79
€80
c81
c8s
H13
H14
X0t
x02
x03
X04
X05
X06

X10

Xit
X11

. X08._

*
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2800 GEORGCE WAGHINGTON WAY, RICHLAND, WA

HAZARDOUS SUBSTANCE ANALYSIS REPORT
. Results reported on 860619

DIL . G . OVERALL ' ANALYSIS

RESULT # C ERRDR S12E

L, O0E+0L PPB __ . __ . .__.._. . 0.00E+00( 8) 95, O0E+00
1, 00E+01 PPR ' { 0. 00E+00( 8) 5. 00E+00
5. 00E+02 PPD 0. ODE+00( S) %. 00E+00
1.00C+01 PPB . __ . ...  0.00E+00( 8) 5. 00E+00
5, DOE+02 PPR 0. OOE+00( 8) 5. O0E+00
1. 00C+01 PPB 0. OOE+00( S) 5. 00E+00
1.00E+401 PPB . __.____._0.00E+00( S) 5 0OOE+00
1. 00E+01 PPB 0. 00E+00( 8) 5. 00E+00
1. 0O0E+01 PPR : 0. O0E+00( S) 5. 00E+00
1. 00E+0) PPB _ i . ___ ! 0.00E+D0{ S8) 5. 00E+00
1. D0E+0Y PPB 0. O0OE+00( &) 5. OOE+00
1. 00E+0! PPB 0. O0E+00( S) 5. QOE+00
1. 00E+08 PPB ____ 0. OOE+00( S) 5. 00E+0D2
5. Q0E+02 PPB ‘ © 0. 00E+00( S) 5. 00E+00
9. 20E-01 0. O0E+00( §) 5. 00E+00
9. BOE-01 . - 0. OOE+00(_S) 5. 00E+00
9. 10E-01 - 0. 00E+00( S) 5. 00E+00
1. 13E+04 PPB 0. OOE+00( S§) 5. 0OE-02
5. 00E+02 PPD 0. DOE4+00( S) 5. OOE~02
9. 54E+02 PPB 0. OOE+00( S) 5. D0E~-0R
1. O0E+03 PPB 0. OOE+00( 8) 5, 00E-02
1. 00E+03 PPB 0. DOE+0D( §) 2. OOE+D2
1. 00E+04 PPB 0. DOE+00( S) 1. OOE+03
5. 00E+0{ PPB 0. O0E+00( §) 1. DOE+01
1. OOE+04 PPB 0. OOE+00( S) 2. 00E-03
t. 0O0OE-0O1 PPB ~ 0. 00E+00( S) 0. 00E+00
1. 00E+00 PPB 0. DOE+00( S) 1, OOE+03
1. 00E+00 PPB 0. OOE+00( 8) 1. 00E+03
7. 01E-01 _ 0. D0E+00( 8) 1. D0E+03
5. 63E-01 0. OOE+00( S) 1. 00E+03
Y. 56E-01 0. OOE+00( S) 1. QOE+03
5 90E-01 _ . .. ... .0 OOE+00( S) 1.00E+03
&. 70E-01 ’ 0. 00E+00( 8) 1. DOE+03
8. 92E-01 0. 0CE+00( S) 1, O0E+03
& 70E-01 _________ 0.0O0E+00( S) 1. OOE+03
1. 07E+00 0. OOE+00( §) 0. O0E+00
1. 07E+00 0. 00E+00( §) 0. 00E+00

SAMPLE
DATE TIME

__ 860507

860307
860507
B60507
860507
860507
. 8460507
8460507
860507
840507
B860T07
840507

.. B&0507

8560507
860507

- B50507

840507

" 860507

860507

. BH60507

860507
8460507

. 860507

8460507
860507
860507
840507
860507
8460507
860507
860507
840507
860507
860507
860507
860507
8460507

1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1160
1100
11090
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100
1100

ANALYEIS
DATE

860512
840512
240512
B50512
860512
g6051&
860512
3403512
B50512
860512
840512
B&e0s12
8560510
840512
B60512
860512
8£0512
B860L02
BL0A02
860602
860602
BLOEND
840517
860602
860516
BL0S514
8LOCZ?
860527

. B&0517

860519
BLO517
860517
840517
860519
8460530
B60514
840514

ox
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GROUP USTH

103
103
103
103
103
102
1063
163
103
103
103
123
103
102
103
103
102
103
101
103
103
103
103
103
103
103
13
103
103
[JoK}
103
103
103
103
103
103
103

020017
020017
020017
052017
020017
023017
020017
020017
020017
20017
023017
020017
020017
020017
020017
020017
cacot7
020017
02917
00017
020017
020017
0200417
020017
020047
Ceny?7
00017
00017
023017
206017
020017
020017
020017
020047
020017
020017
[exalilad i)
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- . woenooe DIL.. € .. .DVERALL....... ANALYSIS.__ .. e UBAMPLE . AMALYSIS H . 7
. SAMPLE TYPE CUSTH ISOTOPE RESULT # C ERROR SlZE DATE TINE paTE foore Ty N
bad Cah o AR v . l“‘
VWATER R-2 LEAD . AS1 % 5 ODOE+0Q PPB._.__._ .. _0.00E+00(. 5)_1. 00E+0" M 660316 1100 . B0 1 $03 1400l: ==
T WATER R-2 COLIFORM 109 4. OOE+00 MPN™ . . 0. 00E+00( 5) 3.33E+01 ML 860516 1100 B8L05146 1 103 0200386 W
HATER . R-2 _  ARSENIC A20 % 5. 00E+00 PPB . .- ___ 0. 00E+00( S) 1.00E+0D2 MLM“._mm 8505146 1100 860603 1 103 020034
WATER R-2 SELEMUM A22 » 5. 00OE+00 PPB 0. ODE+00( S) 1. DOE+02 ML 840516 1100 860603 1 103 054036
WATER R-2 THIOURA A24 » 2. 00E+02 PPB :.0. 00E+00{ S) 2. 00E-02 ML 8605146 1100 860520 I 103 D20004 »
WATER . __ . R-2 ___ENDRIN _A33 % 1 OOE+00 PPB_ __ __ _ ____ _0.00E+00( S) 1.00E+03 ML ___ 8605146 1100  B60530 1 103 020034
HATER R-2 METHLOR A34 e 1, 00E+00 PPB 0. O0E+00( S) 1. 00E+03 ML 860516 1100 860530 I 103 C20024
WATER R-2 TOXAENE A35 ® 1. 00E+00 PPR : 0. OOE+00( S) 1.00E+03 ML 860516 1100 8560530 I 103 02003¢ v
WATER ...R=2 _ A-BHC _  _A34 ® 1. O00E+00 PPB . _ . ._ .. 0.00E+00( S) 1.00E+03 ML__ 860516 1100 860530 I 103 020034
HATER R-2 B-BHC A37 e 1. 00E+00 PPB 0. OOE+00( S) 1. OOE+03 ML 860516 1100 860530 1 103 020036
WATER R-2 G-BHC  A3B # 1. QOE+00 PPB 0. 0DE+00( 8) 1.00E+03 ML 860516 1100 860530 1 103 020034 s
UATER e R=2 _ D-BHC  _ A39 % 1. 00E+00 PPB __ . __ __0.00E+00( S) 1.00E+03 ML ____ _ B&60S146 1100 860530 1 103 02002¢
HWATER R-2 ~  TETRANE A&1 # 1. D0E+0O1 PPB 0. DOE+00( S) 5. O0E+00 ML | 860516 1100 860520 1 103 020914
WATER  R-2  BENZENE A&62 ® {.00E+0Ot PPB 0. OCGE+00( 8) Y. 00E+00 ML 8605146 1100 8460520 1 103 0200236 -
WATER ..R-2  DIOXAMNE A63 ® 5. 00E+02 PPB . 0.00E+00( S) 5 O0E+00 ML ___  __B&4051& 1100 860520 1 103 020024
VUATER R-2 METHONE A&4 = 1, OOE+O1 PPB 0. O0E+00( §) 5. OOE+00 ML 860516 1100 860520 1 103 00003
WATER R-2 PYRIDIN A&LS5 = 5 O0E+02 PPB 0. OOE+00{( S) 3. 00E+00 ML 860516 1100 840520 1 103 020036 y
WATER ... R-2 _  TOLUENE _ A66 % 1 O0E+01 PPB . . 0. 00E+00( 8) 5 00E+00 ML __ 860516 1100 8460520 | 103 0620016
WATER - R-2 1.1,1-T A&L7 @ 1. OQE+O{ PPB . 0.00E+00( . S) 5 O0E+00 ML 860516 1100 B&O520 I 103 020036
WATER R-2 1,1,2-T A48 » | Q0E+01 PPB - 1 0, 00E+00( B) 5. 00E+00 ML 860516 1100 840520 1 103 020036 4
WATER _R-2  TRICENE ALY # 1 OOE+O1 PPB .....0.00E+00( S) 5. 00E+00 ML - .  B&0S1& 1100 840520 1103 0200358 :
R WATER n-2 PERCEHE A70 # {.00E+O1 PPB 0. O0E+00( - 8) 5. 00E+00 ML B6OS16 1100 860520 I -103 020034
WATER R-2 ‘OPXYLEN A71 #» 1, OOE+O1 PPB 0. 00E+00( 8) 5. 00E+00 ML 860516 1100 860520 1 103 020036 »
HWATER _R-2_  M-XYLE 'B14 # { _OOCE+O1 PPB _ ______ __0.00E+00(_S) 5.00E+00 ML __ B&051& 1100 B&O5Z20 1 103 020036
WATER R-2 TOX Ca8 5. 3LE+02 PPB ' f 0. 00E+00( S) 1.00E+00 @ 860516 1100 860610 1 103 0200136
VUATER R-2 FORMALN C71 # 5, 00E+02 PPB . 0. O0E+00¢( S) 5. O0E+00 ML . 840516 1100 860520 1 103 020015 )
WATER _ R-2_ _ NITRATE C72 @ 5.00E+02 PPD . 0.00E+00¢( 5) 5.00E-02 ML _ B&0514 1100 860602 1 103 020016
HATER R-2 SULFATE €73 1. 11E+04 PPB 0. O0E+00( 5) 5. 00E-02 ML 850516 1100 B60602 1 102 020034
WATER R-2 FLOURID C74 # 5 00E+02 PPB 0. OOE+00( S) 5. 00E-02 ML B40516 1100 B&0GO2 1 107 020035 ")
WATER _ _R=2 ___ CHLORID C75 &.463E+02 PPD __  __  0.00E+00( 8) 5. O0E-02 ML __ ' B&0S1& 1100 840402 1 103 020013%
WATER - R-R2 PHOSPHA C76 # 1, 00E+03 PPD . _ . '0..00E+00¢ S) 5. 00E-02 ML ' 860516 1100 8604602 1 103 020036
HATER R-2 SULFIDE C78 # {. 00E+03 PPB © 7 il 0. 00E+00( S) 2. 00E+02 ML - 860516 1100 860603 1 103 020034 )
HATER R-2 ° 2,4-D H13 « 1. O0E+00 PPB - ' ' 0.00E+00( S) 1.00E+03 ML __ 8405146 1100 860527 1 103 020034
WATER R-2 2,4,5TP H14 e 1. OOE+00 PPB 0. O0E+00( §) 1. 00E+03 ML 860516 1100 860527 1 103 020036
HATER R-2 12DCAD4 X07 9. 70E-01 0. O0OE+00( §) 5. 0DE+00 ML 860516 1100 860520 1 103 020024 <2
WATER _ R-2 TOLUDA  X08 1. 00E+00 0. O0E+00( S) 5. 00E+00 ML __ 860516 1100 860520 1 103 020034
WATER R-2 BFD 09 9. 10E-01 © 0. 00E+00( ) 5. 00E+00 ML . 840514 1100 860520 I 103 020036
WATER ", _ R-2  DBC X10  &. BOE-O1 e 0. 00E+00( S) 1. 00E+03 ML 860514 1100  B&0530 1 103 020034 ~
"I UATER ‘R-2 12-DBEN D&Y e 1. QOE+O1 PPB 0 OCE+00( §) 1 OCF+03 ML 0A0%18 110D gAsegD 1 1CY Cracay
L " WATER } R-2 13-DDEN  B&2 @ 1, O0E+OL PPN 0 ONE+5NE S) 1 OCL+03 ML e-NS1E 1160 C40 12 1 19D Conads
~"‘ . VATER R-2 14-DBEN B&3 e 1 O0E+Ot PPB O COE+CD(C S) | CCL+0D . RLOS1S 1100 040412 1 162 070914
f, WATER ____ .. ._ R-2 HEXCBEM  B@7 & 1, O0E+O1 PPB 0 COF+0Ot S) | (L« ML 6514 1100 RLC41Q 1 1001 0R00)ds
| WATER R-2 PENTCHB C26 e ‘| Q0L+l PP 0 CCETIt 61 | €0 r PR0%16 1100 Qede12 1 1ca toaeas
L2 WATER R-2 TETRCHB €37 = 1. 00C+J1 PPB 0 CCTe2NL 6 | OCT 0 L PEO%16 1100 840412 1 103 CRCOJS
! _ WATER _ R-2 TRICHLB C43 @ 1 00€+01 PPB ] 0 XLt BY 1 00Ce0D L £e0S16 1100 8404312 1 1C3 €006
L"" WATER 1 7 R=2  HEXACHL C34 ¢ ) 00C+01 PPB 77| 0. 00E+00C 8) 1.0C€-02 ML | 040516 1100 850412 1 103 €004
&l WATER , . R-2 NAPHTHA C35 » 1.00E+01 PPB," | g;ll_yoﬁOOSfQQl 8) 1.00E+00 1L 8603916 1100 840412 1 1C3 020028
i o . oo _\L A fedd ﬂ <l | . i :
opi % Danotes & result less than the detection limit - ; M - i
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SAMPLE TYPE CUST#H

HATER R-2
. WATER R-2
.. WATER R-2
WATER R-2
. WATER R-2
WATER R-2
WATER R-2
#a Duplicates
WATER R-2
WATER R-~2
WATER R-2
WATER R-2
WATER R-2
HATER R-2
~ HATER R-2
HATER R~-2
WATER R-2
WATER R-2
WATER R-2 -
WATER R-2
WATER R--2
WATER R-2 -
WATER R-2
WATER R-2
WATER Coe e Re2
WATER R-2
WATER R-2
WATER R--2°
UATER R-2
UATER R-2
WATER - - - — R-2 -~
WATER R-2
HATER R-2
R-2 -

VATER

- ETHYGLY

ISOTOFE

123TR1
PHENOL
135TRY
12347E
1235TE
106
vacC

CYANIDE
KEROSEN
DIOXIN
2FLPHEM
PHENDS
NITEN2
2FLBIPH
244TRI1
TERD14
CHLOR37

- RARIUNM ...

CADMIUM
CHROMUM
SILVER --
SonIUN
NICKEL

- COPFER -

VANADUM
ANTIONY
AL UHNUM
MANGESE
POTASUM
IRON - -
MERCURY
AMHMONIU

- AL

(o7
€57

. €o8

€59
€460
C49
€69

€70

c79
c8é
X01
x02
X03

X04

X05
X046
X11
ADG -
AO07
ADB

-AL10-

Alt
AlZ
A13-
AlL4
ALD
616
Al7
AlB

® ¥ % |

A1

o
1]
<

* % X%

% % %

:
i

L

£® ¥k x ‘ :
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UNITED STATES TESTINC COMPANY INC,

2800 GEORGE WASHINGTON WAY., RICHLAND, WA

HAZARDOUS SUBSTANCE ANALYSIS REPORT

Results reported on B40419

DIL C OVERALL AMALYSIS

RESULT # c ERROR SIZE
t. OOE+0t PPB 0. O0E+00(¢ S) 1. 0O0E+0]
1. OOE+01 FPPB 0. OOE+00¢ 8) 1. 00E+03
1. 00E+0Y PPB ., . 0.00E+00( S) {, 00E+02
1. OOE+01 PPB 0. 00E+00( S) 1. 00E+03
1. Q0E+0t PPD 0. O0E+00( S) 1. 00E+03
2. 40E+03 PPB 0. DOE+0O0( S) 2. 50E+02
2. 35e+03 PPBH - 0. Q0E+00( 8) 2. S0E+02
.00E+0t PPB . 0.00E+00( 8) 5, 00E+02
. DOE+04 PPB 0. OOE+00( S) 1. DOE+0D3
. 00E-0O1 PPB 0. OOE+00( S) 0. 0OE+00
. 61E-01 0. 00E+00( S) 1. 00E+03
. SSE-0O1 0. 00E+00( S) t. 00E+03
. 36E-01 0. 00E+00( S) 1. OCE+03
.88e-0f . ... . 0. O00E+00( S) 1.00E+03
79E-01 0. 00E+00( S) 1. 00E+03
42E-01 0. O0E+00( S) 1. OOE+03]
. O3E+00. . 0.00E+00¢ S) 0. 00E+00
. 50E+0¢ PPB————————0:-00E+00(-6) -1 QOE+02-
. OOE+00 PPB - 0. 00E+Q0( S) 1. 00E+02
. 00E+0}1 PPDB y w0, 00E+00( 8) 1. 00E+02
. QOE+01 PPR—~— et e 0:- QQE+OO - §)—1 - OOE+02-
. 85E+03 PPB 4w 0.00E+00( 5) 1, OOE+02
. D0E+01 PPB M 0. O0E+0O( 8) 1. 00E+02
: OOE+0Lk-FPB -———rr —-0:-00E+00 (- 5)-1--00E+02 ;
. O0E+00 PPB , 0. 00E+0O0( 5) 1. O0E+D2
. OCE+02 PPB . 0. 00E+00( 5) {. OOE+02
. SOE+02 PPB-- e O QOE OO (- §) - 1. OOE+02-
. 00E+QO PFB 0. O0E+00( S) 1. ODE+02
. S3E+02 FFPB 0. QOE+QQ{ S) 1. 00E+Q2
- 23E+402- PPB-——————- 0 OOE+00 (--5) -1 - 00E+02 -
. O0E-O1 PFB 0. OOE+OO( S) 1. OOL+02
. OOE+01 FPB- . 0. 00E+Q0( S) 1. 00E+02
O0E-02--

# Denotes a result less than the detection limit

£ O0E+04. PRB - - -t 0 00E+00 (- §)- 2.

i

SAMPLE AMALYSIS
DATE TIME DATE
ML L0514 1100 840412
ML 08405146 1100 050612
ML __ _  B84051& 1100 BLO&1D
ML B&0S516 1100 60612
ML 8460514 1100 840412
ML 8460516 1100 840611
HL 860514 1100 640611
ML B&0514 1100 8560610
ML 840514 1100 840612
ML 860516 1100 B460L05
ML 8L0514 1100 BLO&12
ML 8405146 1100 060612
ML 840516 1100 860612
ML B4051é4 1100 840612
ML 840514 1100 860612
ML B8£0S14 1100 BLOL1D
ML  8L0516 1100 850605
Miz—————-840516-1 100 - - BHOLZL
ML 650516 1100 BLOLT
ML 840514 1150 GLOADY
ML — 8405141100 -~ - BL022}
ML 860514 1109 640521
ML 856516 1100 e48CED
M= B40514--1100-—— BHO421
ML - 850516 1100 BoOLI L
ML 840516 1100
Mt BAD5L4- 1100
ML 240514 1100
ML 860516 1100
ML— B5605146-1100 — - BAOLTY
ML 8450516 1100 B60423
ML 8505146 1100 850404
BA0ADD

MLl B40516 - 1100 -

N S X

Pt St gt bt e Pl St bt St et bt P Gkl od Bt St Bg g O Sef G Pudf St Gt nd Pmg

PACE 2

GROUP USTH

103
103
100
103
103
103
103

€20026
020034
020034
020036
020036
020036
020034

0200346
020036
€20036
0ZC036
C200348
020G36
G20036
020035
C20C3s
020034
020634
0TCI24

pEET S

102 22
102 D204
102

CaN 4
o)

S
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Distribution:
DOE/RL EA Bracken DOE/FED/628A/700A
DM Collado DOE/FED/666/700A
RE Gerton DOE/FED/618/700A
JM Hennig DOE/FED/690/700A
RA Holten DOE/FED/577/700A
JR Hunter DOE/FED/668/700A
EC Norman DOE/FED/667/700A
OL Olson DOE/FED/581/700A
MW Shupe DOE/FED/608/700A
RK Stewart DOE/FED/629/700A
PNL WJ Bjorkland PNL/3762/112/300
MS Hanson PNL/R0/1258/3000
TJd McLaughlin PNL /RTL-520/30/3000
R. Schalla PNL/SIGMA5/2621/3000
DR Sherwood PNL/SIGMA5/2305/3000
WHC MR Adams R2-78
RW Bloom N2-53
ME Borgeson N1-23
JM Burks L1-52
GD Carpenter R2-85
FW El1lis L6-53
KA Gasper R1-15
EM Greager L6~60
ML Grygiel N2-57
RD Hensyel L1-52
KL Hoewing A4-35
RE Lerch R2-53
RL Martin L1-52
WJ McShane L2-50
DL Pursley N1-23
PS Schaus R1-06
FM Smith L1-52
KG Toyoda N1-22
WR Tucker L3-52
WJ Young L1-52
MG Zimmerman(6) L1-52

Central Files (2) L8-04
Documentation (2) L8-15
Microfilm Services L8-15

Distr-1

WHC-SP-0193
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