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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 Pl an (1) 
submitted to the Washington State Department of Ecology and to the U. S. 
Environmental Protection Agency in 1 ieu of a Part B permit application on 
November 8, 1985. The closure plan described a proposed sampling plan for 
the underlying 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. 

II. SUMMARY 

The sediment samp 1 i ng 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 di sposa 1 of hazardous materi a 1 s 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 i n 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 is 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 dispersal is probably 
prudent. Removal or stabilization of the other metals may be necessary to 
satisfy the spirit of state and federal hazardous waste regulations. In the 
process of removing uranium, the other metals will probably also be removed 
to background levels. 

Among the options considered, the preferred remedial action is to remove the 
contamination 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 
leaching trench or pond instead of di rect 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 in 
response to a sp il l is also preserved. 

1 



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 Si te. The trenches were 
constructed and put in opera ti on in 1975 and are located north of the 300 
Area. Each trench is about 1500 feet long, 15 feet deep and 10 feet wi de. 
A concrete weirbox at the i nlet, 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 t he 
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 mi 11 ion ga 11 ons of water are discharged to the trenches 
each day. This water has beer. 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 laboratories, fuel fabrication, photographic 
processing and maintenance operations. Two known spills of 
perchloroethylene totaling 120 gallons are documented. The i ntermi ttent 
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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 contin uo us 
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 levels in the sediments between the surface and 
groundwater caused by past di sposa 1 of hazardous materials in 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 mi nor except i ans. 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 di oxin 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 it 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. 
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Table III.1 

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

Intermittent Discharges 
<Grams < gs 

Ammonium Bifluoride 
Antimony 
Arsenic 
Barium 
Cadmium 
Oioxane 
Oioxint 
Hydrocyanic Acid 
Pyridine 
Selenium and Compounds 
Thiourea 
Misc. Laboratory Chemicals 

Benzene 
Carbon Tetrachloride 
Chromium 
Chlori nated Benzenes 
Degreasing Solvents 
Formaldehyde 
Formic Acid 
Hexachlorophene 
Kerosene 
Lead 
Methyl Ethyl Ketone 
Mercury 
Napthalene 
Nickel 
Phenol 
Silver 
Sulfuric Acid 
Tetrachloroethylene 

(Perchloroethylene) 
Toluene 
Tri butyl phosphate 

(Paraffin Hydrocarbon 
1,1,1 Trichloroethane 

(Methyl Chloroform) 
Trichloroethylene 
Xylene 

* Larger Discharges 

Copper ~ 30 kg/mo** 
Detergents < 30 kg/mo** 
Ethylene Glycol < 200 1/mo 
Hydrofluoric Acid~ 100 kg/mo 
Nitrates .'.:.2000 kg/mo** 
Nitric Acid .::. 300 1/mo 
Sodium l:!ydrox i de < 300 1 /mo 
Paint S-olvents < 100 1/mo 
Photo Chemi ca 1 s < 700 1 /mo** 
Sodium Chloride ~ 75 ton/yr** 
Uranium ~ 20 kg/mo** 
2-Butoxyl Ethanol~ 1200 1/yr 
Perch 1 oroethyl ene ~ 450 1 *** 
Heating Oil ~ 300 1 *** 

Solvents) 

t 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 • 
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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.l. 

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 sc~een 
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 stored 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 Pl an 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 laboratory test results. The Project Management 
Plan (document #883664-1) 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 drilled between the trenches to a depth of 40 feet 
to the ground water. Samples \'/ere 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 
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Figure V.2 Identification of Shallow Sediment 
for Full and Screen Analysis 

East Trench 1 2 

Loose Sediments X 0 

Shallow Sediments 0 X 

Deep Sediments 0 X 

Legend: X = Full Analysis 
0 = Screen Analysis 
- = Not Taken 

West Trench 1 2 

Loose Sediments X 

Shallow Sediments 0 X 

Deep Sediments 0 X 

Legend: X = Full Analysis 
0 = Screen Analysis 
- = Not Taken 
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Figure V.3 Identification of Deep Sediment Samples 

• for Full and Screen Analysis 

Well Well Well Well Well We l l 
Depth 1 2 3 4 5 6 

5 X 0 0 0 0 0 

10 0 X 0 0 0 0 

15 0 0 X 0 X 0 

20 0 0 0 0 0 X 

25 0 0 0 X 0 0 

30 0 0 0 0 0 X 

35 0 0 0 0 X 0 

40 0 0 0 X 0 0 

Legend: X = Full Analys i s 
0 = Screen Analysis • 

• 
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the sediments between the bottom of the trench and above groundwater. 
The Shallow Soils Sampling Procedure (document #883664-2) and Deep Soils 
Sampling Procedure (document #883664-3) 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 8. 

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 samp1es 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 
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samples were spiked with the analytes of interest and analyzed to determine 
matrix effects, and sample extracts exhibiting results exceeding the highest 
cal i bra ti on 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.2. 

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 1 ater than projected due to the time US · Testing 
required to develop and implement the analysis procedures for soils. The 
dri 11 i ng 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 
sampling equipment were collected on May 
samples were analyzed by US Testing 
groundwater monitoring program samples. 
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Full Analysis Parameters: 

Table VI.1 

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 
T0X 
TOC 
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 
T0X 
T0C 

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 11 above the ground level 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 
al 1 owed 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 cl ear 
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 limit 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 loose 
sediments varied depending on the di stance 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. All 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. Genera 1 

The detailed procedures are in Appendix C. 

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

2. Logbooks 

Several logbooks 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 logbook 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 i ncluded drilling progress and 
characteristics, descriptions of samples and surrounding geology and process • 
trench conditions. 

14 
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• 

• 

3. Quality Assurance(QA)/Quality Control Records(QC) 

The independent third party completed a checklist for the deep and shallow 
sediments sampl i ng entitled 11 third party i nspection checkl i st 11

• The 
check l, st 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 a 11 samples. 
Samples are in Appendix D. 

D. Geological Report 

The geologist issued a report entitled 11 Exploration of the 300 Area Process 
Water Trenches 11 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 mostly <6 11 diameter but up to l8 11 diameter, caliche <1% 

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

22-27 ft: gravel 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 gr avel , 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 layer 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 layer, 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. 
All 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 

All 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 i s 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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Tab 1 e VI I I. 1 • Concentration of Constituents 
in Sediments 

(ppm} 

Sha 11 ow Samp 1 es Well Samples 

Loose Shallow (4") Deep ( 18") 
Constituents Av2 Peak Av9 Peak Avg Peak Av9 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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Fi g u re V I I I. 1 

Shallow Soil Sample Contaminant Concentrations in the 300 Area Process Trenches 
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Figure VIII.I (cont.) 
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Figure VIII.I (cont.) 
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Figure VIII. l (con t. ) 
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Figure VIII.! (cont.) 
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Figure VIII.1 (cont.) 
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Figure VIII . I (cont.) 
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Figure VIII. l (cont.) 
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Figure VIII.I (cont . ) 
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Figure VIII.2 
Deep Soil Sample Contaminant Concentrations Under the 300 Area Process Trenches 
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Fi gure VI I I .2 (cont . ) 
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Figure VIII .2 (cont.) 
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Figure VII I . 2 (con t . ) 
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Figure VIII.2 (cont.) 
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The figures present plots of constituent concentrations as a function of 
sample depth and di stance 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 wel 1 
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 wel 1 sampling program for deep sediments. This was done 
because the wel 1 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 Regulatory 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 spi 11 table of Appendix VI I I 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.1. 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 remed ~al 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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Table IX.I 

• EP Toxic Leach Test Results 

Analytical Results - EP Tox i ci ty (ppm) 

W5LA Wl0SA Wl0DA ElDA E6SA E2LA 

Arsen i c <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 

Barium 12 6.6 7.20 10.30 11. 6 6.90 

Cadm i um <0.01 <0.01 < .10 0.03 < .10 < .10 

Chromium 0.02 <0.01 0.01 <0.01 0.06 0.02 

Lead 0.46 <0.20 0.23 <0.20 <0.20 0.24 

Mercury 0.10 <0.05 <0.05 <0.05 <0.05 <0.05 

Selenium <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 

Silver <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 

• 

• 
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While these guidelines 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 act i vi ti es. These 
background concentrations are shown in Table IX.2. The background samples 
came from the following locations: 

Average of the Earths crust(l0) 

Geological samples from 10 and 15 foot depths from a well drilled in the 
1950 1 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 in the fi 1 ter 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 

(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 (Ni ) 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 

• 
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Constituents 

Arsenic (As) 

Cadmium (Cd) 

Chromium (Cr) 

Copper (Cu) 

Lead (Pb) 

Mercury (Hg) 

Nickel ( Ni ) 

Silver (Ag) 

Uranium (U) 

Table IX.3 

Average Background Concentrations and Proposed Goal 
Remedial Action Concentrations 

(ppm) 

Average Background Proposed Goal 
Concentration Range Concentration Uncertainty 

3 <0.7-10 3 +13 

1 <0.2-1 1 +1.3 

7.25 6-10 7 +13 

14.6 8-22 15 +29 

12.6 8-18 13 +23 

<l <0.2-<l.O 1 +1.3 

6.6 5-9 7 +12 

<1 <l 1 +1.3 

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 wel 1 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 
heal th must transport the hazardous constituents off site. 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 quarterly 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 pr imary source of the uran i um is not clear at this time. 

The constituents found in the drinking 
chlorinated hydrocarbons. These 
trichloroethylene and di chloroethylene ( a 
two). These are someti mes detected above 
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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 spi 11 s and trace amounts from sol vent carryover in rinse water 
which i s carried through the sediments in the process water. A project i s 
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 1 eached by 1 arge 
quantities of water (approximately 2.6 million gallons per day) since 1975. 
This water is general ly neutral or basic up to a pH of 9. The fact that 
these constitue nts are still in place argues for the stability of the 
sediments in the present chemical environment. It can be postulated that 
should the trenc h 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 1 ikely 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 1 arge spi 11. Several thousand ga 11 ons of concentrated acid or 
base are stored. There is some evidence from past spi 11 s that some 
constituents are mobilized(9). This is primarily based on increases in 
alpha counts in groundwater monitor i ng 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 belov1 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 envi ronmenta 1 monitoring program may have samp 1 ed 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 r emed i al action planning addresses a number of options whi ch wou ld 
address the potent i a l 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 fo 11 ows: 

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 con di ti ons, if a 11 
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 di sposal 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 th is 
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 (Ni ) 578 17 

Silver (Ag) 74 3 

Uranium (U) 720 9 

(1) The arsenic is always within background range. 

(2) The lead and mercury are within the range of background 
values except 1n 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 be deepest at the inlet and shallowest at the far 
end. In the field, the depth would be determined by portable radiation 
i nstruments 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 coord i nated 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 sp i lls, 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. Th i s 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 
di rectly to the river. The present influent i nto 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 ori gi na l purposes of the trench system was to protect the river 
from spills. With the present system, a spill is delayed and di luted 
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 di rected south 
of this intake (an expensive project), it is possible that operations 
personnel could not react soon enough to prevent s i gnificant contaminat i on 
of the 300 Area drinking water if a major spill occurred. Also, using 
process trenches provides some opportunity to clean up the spi 11 s before 
contamin an t s reach the river by pumping the appropriate monitoring we ll s. 
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Spi 11 s have in 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 envi ronmenta 1 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 locations 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 designed 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 wi 11 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 conductiv i ty 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 i n 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 compr i se 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.S. 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 that any future releases are within acceptable limits 
I 

and will not harm the environment. The general closure plan involves several 

steps, some of which have already been initiated as a demonstration of DOE

RL's intent. The general steps are: 

(1) Discontinue Discharges of Regulated Materials to 
Trenches (impl~mented 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 current 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 necessary, those activities 

will be conducted in accordance with common best engineering practices, under 

the direction of a registered engineer and with the approval of the cogn izar:t 

regul atory authority; i. e. , ei ther: 
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Regional Administrator 
Region X 
U.S. Environmental Protection Agency 
1200 Sixth Avenue 
Seattle, Washington 98101 

Director 
Washington Department of Ecology 
Mail Stop PV-aa 
Olympia, Washington 98504 
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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 storage 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, thus minimizing maintenance at 

the site [Section 6.1e(4)]. 

6.lb 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 

therefore possible 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. 
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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 samples 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. 

Bec~use of past practices, the remote possibility exists that regulated waste 

materials may have seeped into the ground 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 the 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 vertical holes. Samples 

will be taken at five-foot intervals and auger tailings will be monitored 

continuously with an organic vapor analyzer. 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 Edit ion , Revi sed 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. 

Analyses 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 accompany 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 
I 

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 i~ 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 truck. They will then be transferred to 

an authorized disposal site for solidification and disposal. If 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 Eauipment 

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

closure of the 300 Area Process Trenches. These include: 

o Tracked bulldozer 
o Roadgrader 
o Dump trucks 
o Shovels, augers and rigs 
o 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 pr i or 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 . 

6.1d(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) Disoosal Imooundments 

No preparation of wastes for final cover is expected to be required if the 300 

Area Process Trenches are to be closed as disposal units. 

6-5 



C 

C 

( _ 

10/25/85 Rev . O 

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) o~ gravel. The 4 

foot (1.2 meter) depth of soil will provide storage for annual precipitation 
I 

and support the establishment and growth of a perennial grass cover that wi ll 

stabilize the surface and enhance soil-water removal. The geotexti le 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 Multi layer 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 relative

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. A., 

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 atmospher i c or greater. For layered soils, this means that water 

will not move from fine soil i nto 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 
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equal to zero]. This basic law is fundamental to understanding 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 
I 

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 cov:er to be effec"ti ve 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 water-holding capacity and less permeability, 

the final cover soil will have to be obtained from selected sites outside of 

the immediate areas surrounding the trenches. The most promising soil identi

fied thus far belongs to the Esquatzel series. Esquatzel series soils are 

typically deep and medium-textured, and exhibit moderate permeability and high 

water-holding capacity. Relatively uniform deposits of this soil type have 

been indicated approximately 10 miles (16 kilometers) northwest of the 

nonradioactive dangerous waste landfill; however, further investigations and 

soil analyses are planned to locate a source of suitable materials nearer the 

trenches. 

6-7 
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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. 1_6 inches water per 

inch soil, a non-layered 4 feet (1.2 meters) deep soil profile 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 coul d 

be used to achieve the textural 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 also 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 between 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 Fabrics (Product No. 

600X) which offers the tested properties shown in Table 6-2. 

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. 

• 

• 

• 
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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 pe 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 drou.ght 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 Liauid 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 l iner. 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 preventing 

liquid migration into a buried waste zone in arid environments. Multilayer 

systems can use the natural material of rock and soil to provide a durable and 

long lasting cover system. 

The basis for the multilayer approach is the soil 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 into very 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 Reterition and Flow in Layered Soil 

Profiles", Fieid Soil Water Regime, R. R. Bruce , pp. 107-177, Soil Science Am . 

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 
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The soil of the multilayer cover system is a fine sandy loam. As a textural 

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 facto·r 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 est imated 

7.8 inch total water retentio~ 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 the natural emergence of cheatgrass (Brornus 

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

the soil cover from erosion by wind. Also, trained personnel periodically 

evaluate seedling progress and recommend any necessary corrective actions. 

Herbicides are often used in the spr i ng to selectively control annual 

broadleaf species which compete for avai l able moisture and nutrients. Herbi

cide applications are discontinued following successful perennial grass -

establishment . 
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Fertilizer applications are sometimes needed after closure to stimul ate 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 

elimin~ted 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 . So il 

permeability and typical 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 eftectiveness in preventing liquid 

migration. The geotextile will lend some support to the soil cover by 

providing load distribution should subsidence occur. Subsidence will be mon i

tored through periodic surface measurements taken from permanent benchmarks 

, 
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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 underly~ng 

native soil. · rn lieu of detailed soils data, the Benton County Soil 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 

o Water-holding capacity: 0.10 centimeters per 
centimeter soil 

Referring to the estimated properties presented ear l ier 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 t o greater than 9.8 inches 

per hour (25.0 centimeters per hour) for the underlying native soil. There

for~ the p~rmeability 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.lf 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 f i nal 

closure complete i n 180 days. I f a cover system i s necessary, a detai l ed 

schedule for instal l at ion wi ll be submitted to the regulat i ng authority : 

6- '. 3 
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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 will 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 monitoring activities 

semiannually for the first five years and annually for the remainder of the 

post-closure period: 

a . Evaluation of settling/subsidence 
b. Evaluation of vegetative cover 
c. Evaluation of bench marks 
d. Evaluation of security 
e. Evaluation of rodent intrusion 
f. Evaluation of erosion 

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 ma i ntenance 

\_ action: 

5- 14 
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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 stabiiizing 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. 

c. 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 resurveying of 
bench marks found to be out of alignment. 

d. Damage to the enclosing fences which allow access to the 
trenches will result in main~enance 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 described 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 

' 
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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 spec i es. Selective 

herbicide applications will be discontinued following successful establishment 

of the perennial grass cover. Following establishment of the perennial grass 

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

Soil permeabilities and rainfall intensities at Hanford are such that water 

erosion has proven to be practically nonexistent. 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 of 

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 Treatrne~t 

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 40 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 . 

c. 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: 

The U.S. Department of Energy-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). 

1 
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6.4 

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. 

c. 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 inf-0rm 
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 Office 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. 

CLOSURE COST ESTIMATE 

This section is not applicable because federal facilities are exempt from this 

sec~ion per 40 CFR 264. 140(c) and WAC 173-303-620- (l)(c) . 

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-(l)(c). 

6.6 POST-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- (l)(c). 

6.7 FINANCIAL ASSURANCE MECHANISM tOR POST-CLOSURE CARE 

This section is not applicable because federal facilities are exempt from this 

section per 40 CFR 264. 140(c) and WAC 173-303-620-(l)(c). 
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6.8 LIABILITY REQUIREMENTS 

This section is not applicable because federal facilities are exempt from this 

section per 40 CFR 264.140(c) and WAC 173-303-620-(l)(c). 

6-19 
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TABLE 6-1 

PROPOSED ANALYTICAL PARAMETERS FOR THE 300 AREA PROCESS TRENCHES SAMPLES 

Requ i red Const ituents (Drin ki ng Water Parameters ) 

Arsenic Nitrate (as 

Barium Selenium 

Cadmium Silver 

Chromium Endrin 

Fluoride Lindane 

Lead Methoxychlor 

Mercury Toxaphene 

Si te Specific Constituents 

Hydrofluoric Ac id 

Hydrogen 

N) 

Tetrachloromethane (Carbon tetrachlor i de) 

Antimony 

Benzene 

Chl orinated Benzenes 

Dioxane 

Dioxin 

Formaldehyde 

Formic Adid 

Hexachlorophene 

Hydrazine 

Hydrocyanic Acid 

Methyl Ethyl Ketone 

Naphthal ene 

Nickel 

Phenol 

Pyr i dine 

Selen i um compound - Sel en ium Sulfide 

See footnotes a t end of table. 

2,4-D 

2, 4, 5-TP Sil vex 

Rad ium 

Gross alpha 

Gross beta 

Coli form bactir i a 

Listed 

Listed 

Listed 

Listed 

Listed 

Listed 

Listed 

Listed 

Listed 

Listed 

Listed 

Listed 

Listed (a ) 

Li sted 

Listed 

Listed 

Li s t ed 

Lis t ed 
li.sted(a ) 
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TABLE 6-1 

(Continued) 

Site Specific Constituents (Continued) 

Thiourea 

Toluene 

1, 1,1-Trichloroethane (Methyl Chloroform) 

Trichloroethane (Ethane 1, 1,2-trichloro-) 

Trichloroethene (Trichloroethylene) 

Copper 

Perchloroethylene 

Nitric Acid 

Sulfuric Acid 

Sodium Hydroxide 

Ammonium Bifluoride 

Aluminum Nitrate 

Sodium Chloride 

Ethylene Glycol 

Sodium Nitrate 

Xylene 

Kerosene 

Tributylphosphate - Paraffin Hydroc3rbon Solvents 

Degreasing Solvents 

Detergents 

Photochemicals 
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Listed 

Listed· 

Listed 

Listed 

Listed 

Unlisted 

Listed 

Unlisted (a) 

Unlisted(a) 

Unlisted (a) 

Unlisted(a) 

Unlisted(a) 

Unlisted(a) 

Unlisted 

Unlisted(a) 

Listed 

Unlisted(a) 

Unlisted(b) 

(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 a t the fac i lity, the facility 
operators indicated these general c3tegories •)f 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 

Grab Tensile Strength lb ASTM D-1682-64 

Grab Tensile Elongation % ASTM D-1682-64 

Burst Strength psi ASTM D-3786-80 

Trapezoid Test Strength l b ASTM D- 11 17-80 

Puncture Resistance lb ASTM D-3787-80 

10/25/ 85 Rev. 0 

TYP ICAL VA LUES 

300 

35 (Max) 

600 

120 

130 

' 
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( TABLE 6-3 
WATER RETENTION IN LAYERED SOIL PROFILES 

STORED WATER (cm Water / 60 cm Soil) 
TEXTURE 

SOIL MATERIAL LOAMY SAND LO{I.M SILT LOAM 

Soil underlain by sand 16 .4 17.4 20.0 
layer (at 60 cm depth) 

Uniformly deep soil 6 . 7 11. 4 - 16. 7 
with no layer 

Ratio layered/uniform 2.5 1. 5 1.2 

C 

{ 
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Project Management Plan 

300 Area Process Trench Characterization 

Revision 0 
February 24, 1986 

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 DOF.. 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 i n 
the 300 Area. These trenches have received regulated waste in the past 
and ·this characterization is part of the overall commi t ment by DOE to 
administer this facility and limit future releases to the environmen t 
within acceptable limits. Characterizat i on will be accomplished by 
shallow soil sampling in the trench bottoms completed by WHC and deeo 
soil sampling via wells drilled under JAJ subc ontract i n t~e are a 
between the trenches. 

Pro j ect Objective 

The primary objective Of this proj ~ct is ta s~t ~ J ~ a~oject ~01~:ol 
structure for preparation, approval , an d admi nistr at ion of proc edures 
to obtain soil samples and laboratory test resul t s • 

Schedule objectives are to make preparations and proceed as soon as 
Battelle/U.S. Testing can receive soil samples for laboratory testi ng. 
The present target date for acc eptance of sa~~l es i s ~oril 15, 1986. 
(S ho rt Term Planning Sc hedule attache~. ) Cost objec tiv es ar e to meet a 
total project cost of 237,000 for the Short Term schedule items. 
Coordination of activit ies involved with sampling, transporting, 
testing and reporting are extremely important. This v1ill require care
ful planning and coordination between PNL, RHO, JA Jones and WHC. The 
results of the short term sampling will determine the ne xt step, which 
will be a final report t o DOE on clean up and closure of the trenc hes. 

Project Orqanizations 

This project will involve interf ace between personnel of Battelle/ 
U.S. Testing, RHO, JA Jones, a Third Party Inspec t or and WHC. See t he 
attached project organizations chart. 

3.1 RHO will provide coordinat ion with JA Jones for preoaration of a 
Fixed Pr i ce cont ract t o drill tie sa:1olinq •.-;ells. The r:J r-i llina 
contr act or wil l ta~ e the reqJired samples and prov ide t ~2m ta ~~C 
Per sonnel at t he test si t e . 



·· 3.2 JA Jones will prepare and manage a fixed price contract for 
drilling of the sampling wells. 

3.3 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 to 
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. 

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

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

~.O Project Particioants Responsibilities and Authoritv 

4.1 Westinghouse Hanford Company (WHC) will be resoonsible f8r o~erall 
technical direction and coordination of project efforts. ~HC will 
provide a project file and set uo oroject coritrols to obt~ i n or0oer 
review and approval of all procedures & schedules and QA reviews 
and the timely update of prc j e~t docu,:'.ents as ne·.•r i:ifornati:::'1 
becomes available. The project file ~ill be set uo ~9 prJ~i~e a 
traceable history of progress and all01-1 firial dis;:iosftio'n a'1 •: / 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 provide ~adia
tion Monitoring services at the drilling site and as required far 
the transported samples. WHC will provide any temporary badqinq 
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. 

4.2 Rockwell Hanford Ooerations Comoanv (RHO) will provide soec1r1c 
direction to JA Jones company to facilitate preoaration of a fixed 
price contract for onsite drilling usinq the RHO requlated cable 
tool drilling rig and drillinJ eq~ipment. 

2 
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4.3 JA Jones Construction Company will provide construction management 
services to include: 

, ) Prepare bid packages and award construction fixed pr ice su b
contracts as required. 

2) Provide orientation for construc t ion subcontractors re l at i ve 
to policies and requ i rements applicab l e to contractors per
forming work at Hanford. 

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

4} Review applicable projec t procedures and plans and provide 
comments. 

5) Provide and update schedu les as required. 

6) Provide safety i nspect ion for subco ntrac t . 

7) Participate in project ki ckoff meeting, planning meet i ngs, 
and provide monthly progress reports. 

8) Notify the Third Party In spec tion per sonnel of ol anned wel l 
sampling. 

4.4 Bat telle/ U. S. Testi,~ ~i l l ~~~~~r2 t o ~ 2~ ~ t he soi l ~am~] e 
laboratory test i ng sc~edJl e 1nd ~r~ vi1e ti~e1y re~J r t§ of results 
to WHC • 

4.5 Th i rd Party Inspector will pre pare an i nspect i on clan for WHC 
review and approval and provi de inspection personnel to cover t he 
sampling activity. 

4.6 Subcon t r actor respons i j i l ities wi ll je specif i ed in cont r act 
documents. 

5.0 Pro j ect Management Control System 

5.1 This project will be co nt rolled in accordance wit h Project Ma naqe
ment System, of Eng i neer i ng Se rvic es, Standard En gi neeri ng Pr ac
tices, MG-200 and WHC QA r equirements, MG-1 00. Approval of and 
any subsequent changes to the baselines, will be processed in 
accordance with these documents. 

5.2 Pro j ect Basel i ne Documents 

5.2. 1 Closure/Post Closure Plan, 300 Area Trenches, dated 11/85 

Thi s pl an incl ud~s ': he :n seli1 e :-eq'Jir2-,e1ts -F e r 10 th 
sh a 11 o·.v and deep s ,-:i ;J 1 i ng of ~iie 300 Arel Tr enc :1 -: s. 
This phn Jlso in r: bd e s Aff l (1 ,=: nt ~~--:o1 i'1 '1 .:! 'ld qr~ ·11'1 -
.1at er rr:o !'l i : o, i ·1; :· : -: Ji ·· :>•-,~ :1 '~:-; :, ~ ;•1-: : ;' - :: '. ~t ~·: ;; .:- _1::~~_:-?1 _·1 



5.2.2 

5.2.3 

5.2.4 

5.2.5 

5.2.6 

from this project. Final results from all sampling and 
testing will be compiled by WHC into a final report to 
DOE/EPA-STATE. 

Procedure for Shallow Soil Samplinq of 300 Area Process 
Trenches - W.O. B83644-2 

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 
included in the plan/procedure. 

Procedure for Deep Soil Samoling of 300 Area Process 
Trenches - W.O. B83544-3 

This plan/procedure will describe/define methods of 
taking soil sample5 during the drilling operation 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 A"a l vs is ~,~" f0r 300 Br'= ~ Pr~cess Tr~~ ( ~ 
S011 Samo l es - W.O. 833644- 4 

This pl"an ,..,,ill describe tie laboratori' =.7?.lysis t ~ I)'= 

performed on the soil samp les 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. Presently the schedule is based on 
Battelle/ U.S. Testing be inq ready to accept fifteen 
samples per week starting Apri l 15, 1986. Twelve of the 
fifteen weekly samples will receive screen testing and 
three will receive a full analysis. 

Cost Estimate 
Shallow Sarnolinq (96 Samnles) 

Physical sampling 
Analysis of regular samples (76) 
Full anal ysis samole s ( 2•) 
QA samples 

$15,000 
36,480 
7J, '308 
10,JOO 

$ 12 :) , (. :~ ,) 
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Deep Samoling (48 Samoles) 

Physical sampling 
Well dri 11 ing 
RHO support 

Analysis of regular samples (38) 
Full analysis samples (10) 
QA samples 

Subtotal 
Total 
Contingency (12%) 

$20,000 
12,000 
18,240 
37,400 

5,000 
$92,640 

$228,920 
$26,310 

$255, ~30 

6.0 Approval and Change Control 

6. 1 

6.2 

All 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 an d Fuels Quality Assurance. 

Initial review a~d a~ or ~~~, ) f 0~0i ~c t 1~c~~~1 t s shal l be t ~~~s 
mitted and recorded ~ia an Enginee~ing Dat a Transmittal (EDT) 
form. Subs equent revis i Jn s~all j e ha~dl ed by a1 ~n ginee r i~q 
Change Notice (EC~). 

6.3 All documents prepared as part of this pro j ect will be handled oer 
the WHC Management Guide 5-03 as detailed in the 11 WHC Records 
Management Guide, 11 HEDL-MG-121 Rev. l Appendix C, Schedule 24, 
Item #9. 

6.4 Project Doc uments 

w.o. 883644-1, Project Management Plan 
H.0. 883644-2, Procedure for Shallow Soil Sarr.pling of 300 Area 

Process Trenches 
w.o. 883644-3, Procedure for Deep Soil Sampling 

Process Trenches 
w.o. 883644-4, Laboratory Analysis 

Trench Soil Samples 

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

Plan for 300 

-

of the 300 Area 

Area Process 



7.0 Quality Assurance 

The quality assurance program for the Process Trench Characterization 
wi ll be directed by WHC Quality assurance in accordance with requ ire
ments in MG-100 Quality Assurance, the qual i ty assurance program manual 
for WHC. The quality assurance program at WHC is in compliance with 
the requirements of ANSI/ASME NQA- I Quality Assurance Proqram Reauire
ments for Nuclear Facilities. The following requirements as defined 
and implemented by the WHC qual i ty assurance program have been app l ied 
to the Process Trench Characterization work. 

7. l 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 Drawinas 

The procedures described in Section 5 of this program plan will be 
prepared to define and control t he activit i es that have a bearing 
on the validity of projects results. These activities include 
sha ll ow sampling, deep sampii ng and l abo rat ory analyses control. 
Exist ing WHC pr ocedures wi ll be used to con t rol other activiti es 
such as supp li er sel~ction ~1d ev aluatian , in spect i on and d0: ~~ent 
preparation, rev i ew and approval. The existing procedures are 
found in MG-100 and MG-200 5:a~dard En ~i neerinq Pr a~ii ~es. 

7.3 Document Control 

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

7. 4 Control of Purc ha sed I t ems ~nd Service s 

The significant procured items for this project are the sampl e 
testing services and the inspection overcheck services of the 
drilling and sample col l ection activities. WHC QA will assure 
through supplier evaluation and selection that the selected 
testing lab is capable of perfo rmance to t he project requirements. 
The inspection overcheck servi ces will be perfor~ed by the Third 
Party Inspector in accordance with an inspection plan approved by 
WHC quality and project pirsonnel. 

7.5 Iden t ification and Control of It ems 

The procedures discussed in Section 5 of the olan ,~ill def i ne the 
method to be used to assure that the test samples are identified 
and the ide ntity is ma in tained until t he complet i on of the test 
acti vity . The procedu res •..;ill 1e f i .. 2 ~he ta9ging, nur.iberi ng , 
recording and tracking of s~~Pl = con t ai ners th r ou ghout t he t estino 
process. 

0 
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7.6 

7.7 

7.8 

Control of Special Processes 

The special processes that apply to this project are the act ivities 
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 
inspection 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 delivery 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 acti vity 
is performed by the quality organization of the test lab thro ugh 
overview of inprocess testing and review of supplier inspect ion 
records as appropriate. 

Test Control 

WHC QA will verify that the selec t ed t est lab has establ i shed and 
documented systems for t he ~oitro1 af te st ac t iv i t ies_ a~d that 
objective evidence is availa~l~ that th ese syste~s a~e fqllJwed 
during the performance of t he work fo r t his project. ' 

7.9 Handling, Storage and Shioo i ng 

The handling, storage and shi pping of the samJles will be . 
performed in accordance with t he proced~res de veloped as descr ibed 
in Section 5 of this plan. The oroced ures ~ill define t he methods 
to be used to assure the integrity of the samples throughout the 
process and until they are under the control of the test lab. 

7.10 Control of Nonconformances 

Nonconformances discovered d~ri ng t he performance of this oro j ect 
will be identified, documented, controlled and dispositioned in 
accordance with MG-100 Section 15 Nonconformance Control. 
Nonconforming items are id~ntified and controlled with hold tags 
or other appropriate means, documented on nonconformance reporting 
forms and dispositioned by the resp on sible technical authority and 
quality assurance . 

7 

··-- ca 
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-- 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 maintuined 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 • 

3 
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1. 0 Purpose. 

This procedure defines the methods to be used in obtaining soil samoles 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 W~ste," such that they are compatible with 

State . and Federal regulatory compli ance requirements. 

2.0 General · 

2.1 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 proceed i nq 

in 100 ft. intervals. · Measurement of the distance from th~ weir box 

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 inches 

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

vary according to the thickness of the lo~se sediments. At some point 

away from the v1eir box the sediments may be so thin that not enouqh 

material Ciln be collected for a sample. In these cas~s the condition 

will be logged and no sample of the sediments will be tak~n. 

2.2 Each co;nplet(; samol ,~ ·,,ill consist of :iine sepc1rJ.te b<Jttlt:s of soil an<i 

the geologists sa;nol'=. The ~eol ori ist s s,Jmole , .. ,i 11 i ncl u<ie ,.po:0:<i-

1:iately one riud rt ,Jf ~-H ,~ri .11 in -1 pl :istic '. ) ,10 l.:ibcl~d ·•1ith t!ie loc:.1-

11 I -

I 
-
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three 250 ml amber glass bottles and three 125 ml polyethylene bottles. 
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 lid 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 code. 

The following table indicates the information to be supplied on thi 

labels. 

Trench: E - East; W - West 

100 ft markers: 1-16 

Depth: L - Loose Sediments 
S - 4" belo1v Sediments 
D - 18" bel01-1 Sediments 

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

Analy~is Type: VOA X (B~ttle 1-3) 
ABN - Y (Bottle 1-2) 

.. Metal - Z (Bottle 1-3) 

Example: ElLAXl 
East Trench 
Marker at Oft. #1 
Sediment Sample 
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-OF - CUSTODY form will be filled out (PNL Form 
#BC -1 200-34::5 (7-85)). The sample information 1-1ill then be entered 011 

the "Sample Log Form" and a "Sample An alysis Request For1 11 " 1-1il 1 be 

filled out. Each sample ·.-1ill 11ave eig:1t of the nine bottles trans

pcr:ed to U.S. Testing 1.·1itt1 one 250 mi smple kept by \·!HC in refrig

era:ion ,1t 32:5 Slog . SepJrJte coolers ·.-1ill be 11sed for tt1e U.S. 

fest i n<] .~nd '.-iHC s,1rnples. For eacn Je l i•:er·.i, the c~1ain-of-custcd ·1 

f or~s ·., i 11 :.i e si oned i, y ~'J t l1 ~.h e oer s_'n r·i::li n~uisnina t ne sJ11m l es 



and the person receiving the samples. See ti1e sample of "Cha in-Of
Custody," "Sample Log Form" and "Sample Analysis Request Form" in 

Appendix A. 

2.3 Samples must include only fine materials viithout 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 fine r ma t erials 

from the larger materials. Three U. S. standard screens will be 

available with screen sizing of Tyler #6, #9 and #1 6. The sample 

will be dug and transferred directly t o a screen and shake n into a 

bucket until sufficient material is available for the nine sampl e 

bottles. 

2.4 

Pr ior to first sampli ng of the day and between samples the tools 

will be cleansed. Each tool used will be washed in a buc ket of 

river water and rinsed thoroughly with distilled water. This 

washing will stop cross contamination between samples. Equipment 

required will include shovels, a pic k, trO\vels, U.S. standard 

screens, brush, ·five gallon cans of distilled \vater, river \<later, 

coolers, ice, sample bottles and empty buckets. 

Personnel present for the sampling shall include as a minimum a 

Radi ati on Protection Technician (RPT), a Waste Systems Operations 

(WSO) Technician, a t hird party inspector and a Wast e Syst ems 
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 durino the 

samplin g activity and record completion on the attached inspection 

chedlist. The \~aste Systems Engineering representc1tive 1oJill fill 

out the "chain-of-custody" form, the "Sample Lo g Fann" and th <:: 

Sample 1'\nalys is Request For:n. The \,JS:: representc1tive '·"i l l also Kee p 

a 109 of all unusual happeninns or deviations . The <1eoloaist 1oJill 

keep a loiJ of sJmpl e descriptions. 

~. 5 1:1e t.: .S. "'.",:stirlll L,oo rJton ca n ,1.-innlt: fif~een sa1r:ol1~s a~r •:,eek so 

~i':1.: <1,::: r· ') •' '.1 ~~1 G:):.1ini~r, ".he ::;-1;11:Jl::s :ru s t be ::.·.-:c1r~ or~:~•~ l~bor .i.:or-·; 
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2.6 

notified each morning that samples will be delivered that day. 
Delivery of samples will be made to the back door (North 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. 

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, "Samp 1 e Log Form," "Samp 1 e Analysis 

Request Form," geologists log and the third party inspectors check 
sheets. All paperwork will be completed in ink. 

2.7 All samples shall be transported in their coo l ers 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 wi t h an outdoor 

worksite. These include steep trench walls, potential tripping haz ards 

·slippery conditions and extreme weather conditions. Personnel must be 

aware of the conditions and plan accordinqly. The trenches themselves 

contain uranium and standard radio logical precauti ons must be observed so 

all ,-,,ork wi 11 be performed under a Radiation \·lork Procedure (RWP). 

4.0 Prerequisites 

4. 1 The trench to be sampled must be dry enough to move around in and 

dig ·,vithout problems with mud or surface •,•1ater. Muddy conditions 

·11ill affect the sampl i ng procedure and cause cross cont.J.minJt ion of 

sampl es. Ground water wi -11 affect the diggin g and 1-,asil a1•1 ay 
materials from tl1e side of the excavation so t hat a s J111plc 1-1 i ll be 

impossible to obtain. 

4.~ ;{ adioloci ic .:i l protectinn neJr and r:lot t1inri s11.:ill 0e Jv,1il .:i Di~ .:il o11~1 

·t1i ti1 a C OQ '/ nf th e ,1op l i r: ,1D l :! R\·Jt-' • 

-



4.3 All tools shall be available for staking out the sample locations, 
digging, preparing the samples and transporting the samples. 

Pre-labeled sample bottles, trowels, coolers with ice, distilled 
water, sieves, brush, plastic sheet, pen, clipboard, field logbook 

and proper forms. 

Responsibilities: 

Tools: Project Engineering/~aste Systems Engineering 

Transporting Samples: Waste Systems Operations 

-4::~ Notify the testing 1 aboratory that sarnp 1 i ng is proceeding and verify 

the WHC sample storage area is available. 

Responsibility: Waste Systems Engineering. 

4.5 Notify the third party inspector. 

Responsibility: Project Engineering. 

5. 0 ?roced ure 

5. 1 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 • 

5.2 

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 1S inches below the 

loo:;e sediment. Using a tr01·1el, scrape some material from tl1e 1-1Jll 

at approximately 13 inches belo 1·1 the sediment. This •.vill rP.move 

material that might cause cross contamination of the sample. ',•/ith 

the tro·.iel, sample the materi.:ils 13 inches bel0\•1 the sedirnP.nts and 

:: r 2. r~ sf,:; r the mater i a 1 to 3 s e l r: c t e d s i e v '2 • Sh a:.:. e t he rn a t er i J 1 

tnrouan the si~ve into a buc~~t .rnrJ ,1ud :~ore for:n tt1e sJ:ne location 

• 



• 

• 

• 

until enough material is available to fill nine sample bottles 
(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. Fill the nine pre-labeled 
sample bottles completel y (no head space) from the sieved material 

in the buc~et. Cap the bottles tightly as they are filled and place 

a 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. Ma ke sure all 
sample bottles are packed in ice. 

5.3 Register the sample in the "sample log form" and provide any 

necessary or interesting disruptions or observations. Fill out the 

"Chain-Of-Custody" forms and a "Sample Anal ysis Request" form for 

tne samp le. Wash all tools in a buc ket of river water and rinse 

with distilled water to prevent cross contamination between samples. 

5.4 Select the next set of nine pre-labe led sample bottles. Scrape a 

small amount of- soil from the side 6f the hole at ap~ro ximately 
4 inches below the sediment layer to remove material that may poten

tially cross contaminate the sample. Dig out and screen enough 
material i nto a clean bucket to provi de a sample that will fill the 

nine bott les. · Collect and label the oeolo9ists sample. Fill the 

ni ne samp le bottles from the buc ket, cap t hem tightly and place a 

seal tape on each cap. Place the bottles in the proper coolers for 

U.S. Testing and l✓ HC and make sure they are pac ked in ice. 

5. 5 Register the sample in the "Sample Log Form" and provide an v 
neces sa rv or interesting disrupt ions or observations. Fill ou t the 

"Ch ain-Of -Cu s t od y" forms .:in d a "S arn;:, ic ,.; na lysis Reqt 1e st Form" for 

t i1e sarr.p l:. ',✓ as i 1 all tools in tt1e b~:c', et of ri ver 1~ .:1te r and r ins~ 

·.-1 i t h d i s t i l l e d water . 



5.6 Select the next set of nine pre-labeled sample bott les. Scrape sorn~ 
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 i nto a clean buc ket to f ill the nine sample 

bottles. Collect and label the Geologi sts sample. Fill the nine 

sample bottles from the bucket, cap the bottles t i ghtly and place a 

seal tape on each cap. Place the bottles in the proper coolers for 
U.S. Testing and WHC and ma ke sure they are pac ked in ice. 

5.7 Fill out "Chain-Of-Custod y" forms and a "Sample Analysis Request 
Form" for the sample. Register the sample on the "Sample Log Form" 

and provide any observat i ons. Wa sh all tools in the bucket of river 

water and rinse with di stilled water . 

5.8 Using the survey pin, measure 100 ft up the tre nch and set a ne w 
survey pin. Drive a stake labeled wit h t he s ite location i nto the 

side of the trench above high water mark. Thi s stake i s for f ut ure 

reference. 

5. 9 Repeat steps 5.2 through 5. 8, continue t o samp l e the trench bottom 

until the sixteen sample locations have been completed. 

NOTE: The testing 1 aboratory can take 15 samples per 1-,ee k maximum. 

Laboratory requiremen t s must be coordinated as the sampling 

proceeds. Do not begin a samp le excavation unless all 

samples from the excavation can be handled by the laboratory 

within the shelf life of the sample for the type analysis to 

be completed. (Fi ve days maximum) 

5.1 0 Repeat the steps 5.1 throug h 5.9 on t he second trench. 

NOTE: Any deviations from t his proc edure will he noted in the WS E 

Reoresentatives Log in detai l. 
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. . •· 
· · SHALLOW SOILS SAMPLING 

Third Party Inspection Checkli st 

Inspection Checklist 

*Sample location identification 

*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 
bottle caps. 

*Chain-Of-Custody Forms 

prepared. 

*Request for Anr:lysis Fann 

prepared. 

*S .:irnple listed in tne Sample 

Log .= o r;-:i. 

Sample 
Ident ifi
cation 

Sample 
Identifi
cation 

Sample 
Identifi
cation 

Samo 1 
Identifi
cation 

c:or .: c:~::'.en~s 111: 1 ., 2 , •• • Jt t:1~ :rn1 :1 ~ t he c:c;rrr1ent ,~op I i::s Jnd 
.: r i :2 ~:: 2 cc: :~7.enc :: :1 ;:,:2 bJ.c:< of this sn.-::2r:. . 
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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 SW-846, Second Edition , July 1982, "Test Methods 
for Evaluating Solid Waste," sue~ that they are compatible with State and 

Federal regulatory compliance requirements. 

2.0 General 

2.1 Six wells will be drilled between the two process trenches as 
requested in letter G. L. Wagenaar/RHO to J. H. Mortimer/JA Jones 
11 Characterization of the 300 Area Process Water Trench,e-s, 11 #RE54763. 
The drilling contractor will be under the direction of the ' RHO 
Drilling Engineer • 

- down to forty feet. 

Soil samples will be taken at five foot intervals 
Soil samples will be provided to the WHC 

personnel in a bucket that can be moved away from the drilling site 

for handling. 

2.2 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 ml 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
cult, three different mesh sized standard screens will be 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. 

A-7200-tn-, 1 ,.,_.,., 

9 
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A separate sample will be 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. 

2.3 The sample bottles will be pre-labeled to indicate the samp l ing 

location along with the following information. 

Well No.: 
IUor-th 

1-6 (wel 1 #1 to the~) 
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: lASX l 

We 11 # - l 

Depth - 5 ft 
Sample - Analysis at U.S. Testing 
Analysis type and Bottle# - VOA #1 

2.4 Each sample will be registered on a 11 Sample Log Form" and have a 
"sample analysis request form 11 and a "Chain-Of-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. Test ing must also be notified each morning that 

samples will be delivered that day. Delivery of samples will be made 
to the bac k door (Northeast side of Building) where l ab personne l can 
be signaled by a bell. The cool er ful l of samples will be left an d 

any empty coolers will be pic ked up. 

• 

• 

• 
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2.5 The minimum personnel involved with the sampling will include a Radia
tion Protection Techn_ician (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 drill i ng 
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. 

3. 0 Safety 

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. All work at the site will be completed under Radiation 

Work Procedures and the special work procedures. 

4.0 Prerequisites 

4. l 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 . 
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Check out and prepare all equipment required for the sampling 
operation: Pre-labeled sample bottles, trowels, coolers with ice, 

distilled water, three sieves, hrush, plastic sheet, pen, clipboard, 
field log books and proper forms. 

Responsibility: Waste Systems Engineering/Project Engineerinq. 

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. 

5.0 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. l 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 . 
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5.2 Obtain the sample from the driller in a bucket. The sample will 
require enough materi~l to fill the nine sample bottles (approximately 
l 1/2 quarts) and provide approximately one quart for the geologist 
ex am i n at i on • 

5.3 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 sample 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. 

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

5.5 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. 

5.6 Repeat steps 5. l 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 a 11 chain-of- custody forms, sample 

analysis request forms, sample log forms, geologist log, third party 

inspection check lists and field log to Waste Systems Engineering at 
the end of each day. 
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()Banene 
CHAIN OF CUSTODY P~ c11,c ,n,1 h,, <'i, : lahor•torie~ 

( 
F' 0 9rn . . ,,,,, 
R,rh l.1,,(I \\',p, h ,nttn n ~'51 -

Com pany Contact: Telep hone : 

Samples Collected by : . Date : T ime : 

Sample Locat ion : --
Ice Chest No. : Field Logbook Page No. : 

Remarks : 

Method of Sh ipment : 

Sample Identification 

-

-

CHAIN OF POSSESSION 

Reli nqu ished by : Received by : Date iT ime : " 

Relinqu ished by : Re>ceived by : Da te /Time : . 

Reli nqu ished by : ~f>Ce i·Jtd IJy : Qat,; / Ti me: 

i 
I 
I 
I 
i -
I Reltnqu1she d by: ~~C!!tv~d b •,1: Date /T ime 

BC-1200-34~ 17-

-
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S amp l e Log Form 

Sample Name of 
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Sample No. Date Time Size Collector Signature Description 
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s A M p t. E: A N A L y s I s R E: Q u E: s T 

(_ 
Uni.t e d S taces Tes ci.n q Company , "' ~c. 

. Wes t inghouse . . 2800 G•or g e Was h1nqcon Wa y 
W/8-46 I 337 Bldq. !/ WHC I 300 Area Richldnd W>. 99352 

Coll ector Re c e iv e d by 

D•t• /T i me S •mp l ed Ti.tl • 
. 

Company Con c •c:c Carol l n Dupu i s 376-3318 Ca t • T i.m • 

CHAIN OP' CUS TODY NO. 0 WAT'i:R ® SOit. • - 0 

SAMPLE: IO • OTH ER 

UST SAMPt.i: I D 

C 0 M M E: N T s C!) 0.. 
C!) ,... ,... 
,... E E 

SCREEN ANALY SIS E 
0 L.l') 

0 L.l') N 
'<:I" N ,... - - -COD E: CONSTITU E: NT M N C"') 
......... - -

l 72:, re? ME:7A LS 5010 
2 I 72 6 I C? HE:TA LS 6010 C:NHAN C:C:: D X 
J A20 ARSC:NIC I 

( 4 A21 NE:RCURY y I 
5 A22 S E:L E: N!UH j 

~ 

6 I A2 J T '.-!ALL.Ili l'I i 
THIOURE:A 8JJO 

~ 

7 A2 4 I 

8 72 7 1'1E:THOD 8 JJ O ENHANC.:'..::l I 

9 ASl LE AD 3Y GFAA X I l 

10 7)9 ?C3 I 
11 728 PESTICI:::lE:S 8080 I 
1 2 729 ?ESTICID ES 808 0 ENH ANCE: D 
lJ 7JO VOA METHO D 8240 
1 4 731 VOA l"IET:-!OD 82 4 0 ENH AN CED I 
15 7)2 A/B /N 8270 
16 7) ) A/3/N 8270 O: NHANC i:!J 
17 7 )4 ?EST!C:DE: S METHO D 814 0 I 
18 C58 TOX 'i I ! 
19 C59 -:-oc X 
2 0 C70 CYANIDE: I I I I 

2 1 7 ) 5 NI 7 RATE:, SUL P HATE:, ••• . (IC) I I I 
22 C77 ?E:R CHLCRAT E i 

2J C73 SU LFii: E I I 

24 cso AMMONIU:-1 ION I i 
2 5 ca 1 ETHYL E: ~•E G':..YCOL I I 
26 l.O 9 c oc. : FCRM : ACT ER:A ! I I i 
27 13 1 RAD !U l"I I 
2 8 212 AL? HA I X I I 

2 '3 I 11 1 3E7.\ I I " I ; i ' 
)0 C35 I :,:ox:~ f ! I I i ! 

J !. C37 c:-:-~U3 ?. li:D • 2 ' I i 
J2 1 91 c :::,ouc-:-:vr:-Y 

l I ( 
J J ~H :,ri I 

' I : 

J 4 ; )5 i :, :i<C:C7 .\QUEOUS :N..;C:C-:"!C~ i I I I I 

JS ,Ja '1E:i<s:c:~ ;: 2 I 4-0 I Z,4,5-T? -SI:.VEX I I 

' 
I 

Jo i') 7 HEi<B!C::H:: 8150 ENHANCED -
! 

OR 2 ; (7 , 9J 6i 

--- --- --- . -· · - · - ·---·- --·- · . . -·--- - -- - · - -· ---·- -- .. ---- -- . -- . - --- - ·- - ---
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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? 

Page 9 of 9 
883664-3 

-

For comments put a 1 , 2 , 3, ••• at the point the comment applies and 
write the comment on the back of this sheet. 

, .... 

,., . 
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APPENDIX D 

Sample Forms 

Third Party Inspection 
and 

Chain of Custody 
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,:~sane11e 
CHAIN OF CUSTODY /009 P.1,11,c ~,.,,rh,,t""'I ltiho,~torif', 

, () Ho• '¥rt 
... hl..-,l(t. \\',1,hinc1on C'fl'HC.: 

376-3318 ' Carolyn Dupuis I 
I 

Company Contact: Telephone : I 
' 

Samples Collected by : 4J( :S:,l,,1r1ec /_ CATJ Date: s-/, iar~ Time: 2.:2.0 f""-l 7 

Sample Location: 200 Are:,~ :Prtc1.s~ kcn<.hS {c,<¢v· µci:r: 
Ice Chest No. : tu rJ-<- - I Field Logbook Page No. : 4-
Remarks : Stt~1f'lle ~~ bUt..- 2.A S: ? L{.lf )/ l!:J.C>, 2 

1 df:.1,-t:.h r; .P+ 2 ,- r ;, 

bott-l~s 
. 

/J /A$1[1. c_, , Iv.rt de cks't-Method of Shipment: ,,.,, bt?r5 LC~ 

Sample Identification 
. -

{3} 40 ml G - C68 2AS-X.JJ 1.1\-S - X "2 l.flS" -x'3 
{2} 250 ml G - C69 ;LAS-"/ I 1 

2fl~- '/7-
{3} 125 ml p - 7262 A21, A51, 212, 111 2=:_AS- ~ l 1 "2..t32 -z:2.. , 

. : 
~ft5-"1:3 

. 

.. 
' . . 

: 

CHAIN OF POSSESSION 

Rel inquished by : Rece ived by : Date/Time: 

. 
$&-, ,l2.2 .. "/~~,~0 

Re~u~~r:;Y-
-~/-r~ /?/.S,) 

Received by: Date /Time : 

Relinqu ished by: Received by : Date/Time: 

"I 

_,,I Rel inquished by : Received by : Date/Time 

!IC" 200.J4S 0 -851 
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()Banene 
CHAIN OF CUSTODY l'ac,r ,c :-lorthw~r Laborarori~ -- z 

P'O. !m 'l'l'I 
z t 1 

l,chl.u'Ci. \V,1,h1nc:1on C)ql).? ,;"'2--i_. -.. 

Company Contact: Carolyn Dupuis Telephone: 376-3318 

Samples Collected by: WC Skinner/CAD Date: ? /'l.1 l rte Time: Lo ~ -i '!:r' Ai½ 

Sample Location : 300 Area Process Trenches East Trench 
. 

Ice Chest No.: WHC- I Field Logbook Page No.: ·±± 
Remarks: SamQle Number E l 4- DA 

-

Bottles in plastic bag in an ice chest 
Method of Shipment: 

~ 

Sample Identification 

1, -i1
1

1:1•f:PA-l.~ £llJ:.~A -xJ(3) 40 ml G - 731, C68 

~ .. i l · E.l<r lJ.,1 -'l.. 1- (2) 250 ml G - 727, 729, 733, 734, C69, cao, C81, C86, 736, 737 
> 

c ,..... -i:;. l , ~ L '+-!l1. - "t "1.. (3) 125 ml p - 726, A20, A21, A22, A23, ASl, C70, 735, en, C78, 
l 

~ [ '+-fl.A -i 6 109, 181, 212, 111, C87 

-
-

-
-

CHAIN OF POSSESSION 

Rel inqu ished by: Received by : Date/Time : 

. l, LL~ }!;i..,J'J;,c!! CA·Duf!~ 2-~L'.-:2t· L't:Lf 
Relin quishe~ ~ Received by : Datc1Time : . 

Rel inquished lJy : Received .. by: Dace1fime : 

-
l 

Reiln ourshed lJy : RP.ce1vcd by : DJte,r;rne 

' or.,""""'"' ,,.c; , 1 o .. 

-- ·- ·- -·- ---·· 
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SHALLOW SOILS SAMPLING 

Third Party Inspect i on Checklist 

·. Ins6ection Checklist 

*SampJ e . location : identification. /Jo ~of-A I 4-5 . 

.. . . . t-.• 

*Date/Time sample -taken. ~Yf : 

A~,3 

.q,.,, l .. ... 
JC ; 5" , _ :;z f -~fc 10: =is' -:, . ';1../ -S<; 

J. *Correct measurement for sample 
ffJ- #J- Yes location. . . . . 

cleaned before l *Tools were 

Yl.s sampling. M- fes Ir· . . . . . . ·. 
. . 

J 
. 

*Sample materials taken from 

cir 1J . the proper . depth •. Ye-:, 
i 

sample :; 

✓tr 
*Seal tape applied to r. 

~ bottl~ caps. yJ<e, 'les 
~ 

*Chain-Of-Custo~y Form and Analysis 11 

11 I; ,-Request Form perpared. n 

Yr!~ Ye~ 
I ,, 

ft 4t *Geologist sample taken. ·I p v~,., 'f ~~ 
•I 

• 

. J .. 

i 

/ 

.. 

·""!11' ~ 

-

., 

-
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Deep Soil Sampling 

Third Part Inspection Checklist 

Inspections Chec kii st 

*Sample Locat i on 
t,0~ (/ '::if .:2.. 

Identification .;z tl5 / ,;J.8 5 

*Date/Time Sample taken .9,. : ,;:z() /7 M s:-1:.J1t, 

*Well Depth of Sample s' 
*Were the nine sample 

~5 _,fef. Bottles filled? -
*Were the bottles sealed :# with a seal tape? fe.,. -

*Were the bottles placed 
ilf 

( 

in a proper coolers? ,Ye..=; 

*Were the chain-of-custody 
ff and sample analysis request ¼5 forms prepared? 

--
*Was the geoloiists II-

.-

samples taken? YeJ 
*Were the tools cleaned? 

,Ve__s 
, . 

For comments put a 1 , 2 , 3 , ..• at the point the comment applies and 
write the comment on the bac k of this sheet . 

I 

- _ _:a - - - - -- - - - - - ------ --··- --
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APPENDIX E 

U.S. Testing 
Technical and Price 

Proposal 

and 

Analytical Method Group Codes 

and 

Hazardous Substance Constituent Codes 
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United States Testing Company, Inc. 
Richland Division 
2B00 GEORGE WASHINGTON WAY 
RICHLAND , WASHINGTON 99352 (509) 375-3131 

February 19, 1986 

Dean H. Glazier 
Subcontract Administrator 
Pacific Northwest Laboratories 
OSB Building 
300 Area / Room 282 

Dear Mr. Glazier: 

: • • - ........ .. . 1 . ..... .. 

vJD Mcco·rmack 
Chron 
SPWA 

IIAOIOCWCMISTftY 

flllAOIATIOH ooa1MCTllltY 

HUCL.a:,u, a1:"v1ec.a 

• 10.t.9.AY 

AC.IIUCUL TUIU,L ac:,-v,ccs 

A.HAL.YTICAL. CHI.MISTIIIY 

C:HC:IHC.UtlNG, IHS ... C.C'TIO t 

~OLLUTIOH COHTlltOL 

Task w/o attachment 
MG Zimmerman 

(' ( I 

/!...LJVI._ 

£.. 13 it-
b M..1!,c..:..,..._ 

M 6-2=·-/ k.-,:,-

Attached for PNL 1 s review and consideration are UST-RD 1 s technical 
and price proposals for Special Project Request for Price Proposal, 
SPRFFP 86-9. 

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

Sincerely, 

UNITED STATES TESTI NG COMPANY, INC. 

Van H. Pettey 
Vice President - General Manager 

VHP: 1mm 

Enclosure 

xc: Govind Rao 
File 

RECE!VEO 

- ... 8 , /'\ 1"~,. re. 1 :, :::'.e1 1) 

OUR L[TT[U ANC R[rOR1'S AR[ FO R THC EXCL USI VE u se O F TM( CL ! [NT TO WMOII TMET AR[ ACCRCSSCC . ANO TMCT ANO TM[ NAIi[ o.- TM[ UNITED STATES TE!TIN, 
CO IIPANl . INC . C R ITS SEALS C R I NSl<;NIA . AR[ NOT TO Ii[ US[O UNO[ R MH C IIICU115UNCES 1,- AOVE RTISINC. TO THC C.[NCJUL rU • LIC ""0 IIAr NOT IC UHO IN 
ANT OTHER IIANN[R WITHOUT OUR PRl011 Wll lTT[I\ ArrROYAL . SA11rL£S NOT C[STROYCD IN TUTIN1o AilC R£TAINC0 A IIA.I.IIIUII Of TMIIITY DAYS. 
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86-9.l 

86-9.2 

86-9.3 

86-9.4 

86-9.S 

86-9.6 

86-9.7 

86-9.8 

86-9.9 

PROPOSAL 86-9 

Introciuction 

Methods 

Water Extraction Proceciure 

Quality Control 

Samples Sizes, Sample Preservation, Holciing Times 
and Detection Limits 

Facilities, Equipment and Personnel 

Impact on the Routine Program 

Reports and Turn-around Times 

Price ?roposal 

DR2: [ 7, 4 I 2 JS Page - l 
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86-9.l Incrociuction 

~57-~J has been performing analyses for organic and inorganic 
po:lutants, primarily in ground water samples. 7he genera : 
scheme of analysis consists of extraction of the analyte of • 
interest in a suitaole solvent followed by cietection using 
appropriate analytical instrumentation. The analysis of soil 
samples will follow the same general pattern. However, th ere are 
significant differences in the cietailed application of the 
analytical procedures. These differences arise m~inly in the 
extraction proceciur~s, while detection techn iques remain th e 
same. 

Documented extraction procedures are available for many of 
the specified analyses. For these cases, UST-RD will use the 
appropriate proceciures. For cases where a ciefinite extract ion 
procedure is not available, UST-RD will use the aqueous 
extraction proceciure ciescribeci in Section 86-9.3. The aqueous 
extract will then be handled in a manner identical to that used 
for the analysis of aqueous samples. In either case, in the 
even t that sample e x tracts are ''dirty" (contain potentiall y 
troublesome interferences), UST-RD will dilute the extracts prior 
to anal ysis . Additional clean -u p proceciures that wou ld require 
major cap ital equip~ent purchases will not be employed . The 
lower limit of cietec~ ion for diluted extracts will be 
appropriately higher. 

:n subsequent sections we will d i scuss the methods, the 
detection limits, the mi n imum sample sizes necessary, sample 
preservation anci holding times, the impact on the routine program 
and the turn-around times for all of the requested analyses 
except Dioxin. The analysis for Dioxin at UST-RD will have 
severe ad ve rse impact on the routine program. Acquisition of 
major equipment wi ll oe necessary to offset such an impact. 
Non-radioactive so:l samples canoe analyzed oy UST-HoboKen. 

In preparing chis proposal, UST-RD has ~he understanding 
that: 

(a) The soil samples will either be non-raciioactive or be only 
slightly radioactive so that UST-RD will not have to expend 
conside~able effort in attempts to minimize radiation 
exposure to personnel as well as prevent contamination of its 
low-level radiochemistry laboratories; 

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

(c) 7he cietection li mits d iscu ssed in 86-9.3 are a oriori limics 
and may be re vis ed under certain circumstances; and 

( d) Method ve r : f i cat io n studies performed ~~:or to the anal y sis 
w~ ~amples may r esu ~c :n methoci modifi~at1on. 

?a~e - 2 • 
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{e) US7-RD will require at least~ weeks from the time of 
acceptance of this proposal to prepare for the analys i s of 
so i l s.smples . 

SG-9.2 MC:THODS 

I n most cas e s, the methocis ciescribeci in SW6 4 6 pro ceciur es will 
be employed for analysis. In a few cases, methocis for water anci 
waste water analysis will be aciapteci to soil sample analys i s. 
Instrument calibration and other instrument-re l ate• procedures 
will remain the same as useci for the analysis of aqueous samples. 
The specific methods that will be used are enumerate• below, 
along with variations if any, from the proceciures. Detection 
l i mits and sample sizes are presented in Section 86-9.5. 

86-9. 2 .l ICP METALS - C: NHANCC:D LIST 

( a ) Method 60 1 0 of SW8461 proceciures will be used. The soil 
samp l es will be subjected to the ac10 01gestion proceci u re 
ciescribeci in Methoci 30S0. Note: (i) Method 6010 cioes not 
explicitly address the analysis of Sr and Os. However, 
previous exper i ence wi th these analytes has shown that 
reliable Sr results can be obtained for aqueous samples. 
There i s some uncertainty regarding Os. (ii ) Met h oci 3050 
is an acid d i gestion proceciure that wi l l be used to prepare 
soil samples for analysis by ICP. The method cioes not 
explicitly acidress · the ciissolution of Sodium, Aluminum, 
Manganese, Potassium, Iron, Osmium, Strontium, and Calcium. 
Preliminary indications suggest that Method 3050 will be 
applicable to all of the above metals except Osm i um. 
UST-RD will investigate Osm i um anal y sis further. 

(b) A 1.0 g port i on of sample will be used for each analysis . 
The digestate will be dilute• to 100 mL with Type II (or 
bet t er) water. The cietection l i mit~ for the var i ous meta ls 
in the ciigestate will be the same as in the analysis of 
aqueous samples. 

86-9.2.2. Arsen i c 

(a) Met hoci 70601 of SW846 proceciures will be useci. The soil 
samples will be subjected to the ac i d digestion proceciure 
cies c r i bed i n Method 30501. 

(bl A 1 . 0 g port i on of sa mple wil l be used for eac h ana ly s i s . 
The ciigestate will be ciiluteci to 100 mL with Ty p e I I (or 
better) water. The detection limit for Arsenic i n the 
ciigestate will be the same as in• the analysis of aqueous 
samples. 

8 6- 9 . : . J . Mer cu r v 

( a l ~etnoc 74711 of SW 8 46 p r oce ci u r e s will be u s e ci . 
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( b) A 0.2 g portion of ciry sample will be used for each 
analysis. Each samole will be analvzeci in triplicate . The 
average of the three cieterminations will oe reported. The 
a priori cietection limit for a 0 . 2 g sample will oe 
equivalent to that in the analysis of aqueous samples . 

86-9.2.4. Selenium 

(a) Method 77401 of SW846 procedures will be used. The soil 
samples will be subjected to the acid digestion procedure 
descrioed in Method 30501. 

(b) A 1.0 g portion of sample will be used for each analysis . 
The ciigestate 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 the analysis of aqueous 
samples. 

86-9.2.5. Thallium 

(a) 

( b) 

Method 78411 of SW846 procedures 
samples will be subjecteci to the 
ciescribed in method 30501. 

will be used. The soil 
acid digestion procedure 

A 1.0 g portion of the sample will be used for each 
analysis. The digestate will be diluted to 100 ~L with 
Type II (or better) water. The detection limit ~or 
Thallium in the digestate will 
analysis of aqueous samples. 

be the same as in the 

86-9 . 2.6 7hiourea Comoounds Enhanced List 

(a) Thiourea compounds will be analyzed by HPLC by Method 8JJol 
of SW846 procedures with the following variations: 

(i) The tn1ourea compouncis will be extracted in water 
according to the procedure ciescribed in 86-9.J. 

(ii) The 
injection 

sample extract will be analysed by direct aqueous 
into a High Pressure Liquici Chromatograph. 

(b) The cietection limits for the thiourea compouncis in the 
extract will be the same as in the analysis of aqueous 
samples. 

86-9.2.7. Chlorinateci Pesticides - Enhanceci ~ist 

(a) Method 80801 of SW846 proceciures will be useci. 7~e 
chlorinated pesticicies will oe extracted in hexane :3Cetone 
(l:l ) oy the soxhlet extractio n procedure (Method 35401). 

( b l A 1 0 g porti o n of sample will be useci for each an~l y s1s. 
~h e sa mo le e x tr a ct wil: oe c oncentr3teci to 1 0 rn~ and an 
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( C) 

aliquot will be analyzed by GC/~C~. 7he detection limits 
for the chlorinateci pesticides will be 0.1 ug/g. 

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/EC:D. 

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 method (Method 50301). 

(b) A 5.0 g portion of sample will be used for each analysis. 
The sample will be extracted in methanol and an aliquot of 
the extract will be analysed. Detection limits for the 
various compounds in the extract will be the same as for 
aqueous samples. 

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

86-9.2.9. AEN - Enhanced List 

(a) Method 82701 of SW846 procedures will be used. The 
semi-volatile organics will be extracted in methylene 
chloride by the Soxhlet extraction procedure (Method 
35401) . 

( 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 aqueous 
samples. 

(c) Sample extracts that are "dirty" will be diluted 
accordingly before analysis. No additional cleanup will be 
c:tttempted. 

86-9.2.10 Phosoho~~s ?esticicies 

(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 35401). 

(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 aqueous samples. 

(c ) Sample extracts will be cleaned up by an alumina cleanup 
;;:-oceciu re. ":) i rt y " sample e xtracts will be diluted 
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accorciingly before analysis. 

86-9 . :.11 Ex craccable Oroan i c Ha licie (EO X) 

(a) The extracta ble org b n i c halides will be extracced from a 
1 . 0 g a l iquot of sample in ethyl acetate by son i ficat i on as 
ciescribed in EPA Document 600 / 4-8 4-008 (see attachment) 2 . 
A 125 w ultrasonic bath will be used for sonificat i on 
inscead of a 220 W bath. The sonif i cation time will be 
doubled. (Because o f the smal l er size of the 1 25 w 
ultrasonic baths, the effecti v e power per square i nch wil l 
be about the same). 

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

(c) Each sample will analyzeci in duolicate in orcier to proviae 
a measure of sample inhomogene i ty. A minimum of 1.0 g of 
sample will be used for each analysis. Because the method 
cietection limit can vary with instrument sens i civity and 
matr i x effects, an a or i or i cietection limit of 1.0 ug/g i s 
proposeci. 

(ci) Sample extracts that are "dirty" or that exceed the 
instrument capabilities wi ll be re-analysed a f ter 
appropriately diluting the extracts. 

86-9.2-12 Total (Extractable) Oroanic Carbo n ( TOC) 

(a) The extractable organic carbon will be extracted in water 
in accordance with the procedure described in 86-9.J. 

(b) The sample extract wil l be analysed by an Ion i cs TOC 
analyzer in a manner icientical to that useci i n the analys i s 
of aqueous sample (Methoci 50SA3). 

(c) A min i mum 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 cr i ori 
cieteccion lim i t o! 10 ug/g i s proposed with a 1.0 g portion 
of sample being analyzed. However, the actual detection 
limit may have to be revised upwards. 

(d ) Each sample will be analysed in duplicate i n order to 
provide a measure of samp l e inhomogeneit y . 

(e) "Dirty" sample extracts will oe diluted appropriately pr i or 
to analysis. 

8 6-9.2. 1 3 Cv anide 

( a) The " ex t?:"actabl e " c ya n i cie wi l l be excracted i n water by t h e 
procedure de s cribed i n 8 6- 9.J . 
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(b) The aqueous extract will be analyseci in a manner identical 
to the analysis of oqueous samples (Methoci 412D3) . 

( C) A minimum of 10.0 g of soil will be used for each analysis. 
The detection limit will depenci upon several, as yet 
uncietermineci, factors. The sensiti v ity will be limited by 
matrix effects rather than by instrumental capabilit i es. 
An ~priori estimate of 100 ug/g is proposed for the 
det:.ection limit. 

86-9.2.14 Lead bv GFAA 

(a) Met:.hod 74211 of SW846 procedures will be useci. The soil 
samples will be subjected to the acid digestion procedure 
described in Methoci 3050. 

(b) A 1.0 g portion of sample will be useci for each analysis. 
The digestate will be diluteci to 100 mL with Type II (or 
better) water. The detection limit for Lead in the 
ciigestate will be expected to be the same as that for 

-aqueous samples. 

86-9.2.15 Anions (Nitrate, Sulohate, ... ) 

(a) The anions will be extracteci in water by the procedure 
ciescribeci in 86-9.J. 

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

( C) "Dirty'' extracts will be diluted appropriately prior to 
analysis. 

86-9.2.16 Perchlorate 

(a) The same considerations as those for Anions (86-9.2.15) 
will be used. 

86-9.2.17 Sulohide 

(a) Sulphide will be extract:.eci in water by the procedure 
described in 86-9.J 

(b) The extract will be analyzed by titration. 

86-9.2.18 Ammon i um Ion 

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

(b) The extract will be analyzed by Selective Ion Electrode i n 
a manner i dentical to tnat used for aqueous samples . 
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86-9.2-l9 E:-:hvlene Glvcol 

(a) Ethylene glycol will be extracteci in water by the procedure 
ciescribeci in 66-9.3. 

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

(c) A minimum of 10.0 g of sample will be used for each 
analysis. An ~oriori 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 icientical to that used for aqueous samples (Method 
908A3). The water used in the extraction proceciure will be 
concurrently tested for coliform bacteria. 

86-9.2.21 Raciium (Total) 

(a) Fifty grams of Soil will be leached with 8N Nitric Acici. 

(b) The leachate will be analysed by procedure 20-RA-02 
discribed in UST-RD's proceciure manual, UST-RD-PM-2-86 . 

(c) Some developmental effort will be necessary. 

86-9.2.22 Alpha 

(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 counteci in a 
proportional counter. 

86-9.2.24 Dioxin 

UST-RD currently cioes not perform dioxin analysis in 
Richland. Non-radioactive samples will be sent to 
UST-Hoboken for analysis. The acquisition of the capability 
to analyze Dioxin in Richlanci is depencient on the following: 

(i ) Avai~~b i l i t y of $Urrogates anci standarcis - EPA provicies 
ci i o x~ n surrogates anci stdnciarcis ~re~ o~ charge only to 
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contract: laboratories approved for dioxin ana l ys i s. 
surrogates and st: a ndarcis are comm~rcial l y ava i la b le b u t 
are qu i te expensive. It is our est i mate that start- u p 
and calibrations would cost arounci ~10,000 . 

( i i) Availab i l i ty of GC/MS - A more ser i ous concern i s th e 
severe adverse i moact dioxi n anal y sis may have on the 
rout i ne pro gram. The GC / MS presently used for ABN 
analysis would have to be re-configured for d ioxi n 
analysis. During the dioxin analysis period, the GC/MS 
would ~ be avoi lable for ABN e2nalyses. It is 
anticipated that at least l to 2 weeks would be required 
to set up and calibrate for Dioxin. 

(iii) Training of Personnel - Because of the extreme haza rd 
associated with handling Diox i n, acid i tion a l traini n g of 
personnel will be necessary prior to sample anal ysi s. 

86-9.2.25 Citrus Red No. 2 

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

(b ) The extract: will be analysed in a manner identical t:o that 
used for aqueous samples. A Bec k man UV/VIS spectrophoto
meter will be used. 

86-9.2.26 Dir~ct Aa u eo u s In , ection 

(a) 

( b) 

Direct aqueous injection compounds will be extracted in 
water by the procedure ciescribeci in 86-9.3 . 

An aliquot of the extract 
the analytical instrument 
that used in the analysis 

will be directly inject~d ~nt o 
(GC / MS ) in the same man n er as 
of aqueous sam9 l es. 

(c) A minimum of 10.0 g of sample will be used for eac h 
anal y sis. The a oriori detection limits in the e x tracts 
will be the same as those for aqueous samples (viz., 3 

ppm). 

(d ) "D i rty" extracts will be d i luted appropriately before 
anal y sis. 

85-9. 2 .27 Herb ici ci€::s 

(a) Herbicides wi l l be extracted in ether-acetone and analysed 
by GC / ECD acc o rding to the procedures describeci :n Method 
81501 of SW845 procedures. 

( b ) Fi:t y grams of soil will be used for each analysis. The 
sens i t ivi ty o f the mechod ciepencis upon the level o f 
inter:erences " acher than on instrumental capab ili ties. An 
a 8 c !Oci ci e ce~ t: : on l i mi c o f 1 .0 u g /g i s pc o pos e ci h ere. 
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(c) "Dirty'' extract$ will be diluted appropribtely before 
analysis. 
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.... SW846 Proceciures: Test Methocis for Evaluating Solid Waste, 
2nd edition, 1984. 

2. ~?A-600/4-84-008, Development and Evaluation of Methods for 
Total Organic Halicie and Purge~bla Organic Halide in Waste 
Water, 1983. 

J. Standard Methods for the Examinat i on of Water and Waste 
Water, 16th Edition, 1985 . 
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86-9.J Wh72~ EXTKAC7ION PROCEDUK2 

For those analyses that ~eguire a water extraction procedure , 
UST-RD will use the procedure described be l ow: 

( 1 ) A we i ghed portion of the sample wi ll be p l ac e ci i n to a 
pre-cleaned container with a teflon lined li d. 

(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 shak i ng the container in a reciprocat i ng shaker 
for 30 minutes. 

(4) The samP.le extract will then either be centrifuged or 
filtered to remove particulate matter. 

(S) The extract will then be analysed for the intended analyte by 
the appropriate methods described in 86-9.2. If the analysis 
cannot be performed immediately, the extracts will be 
preserved until anal y sis. Table l summarizes the 
prese~vation of the extracts for the various analyses. 

Ty p i cal aliquots t h at will be used in the e x traction 
procedure are shown in Table 2 (86-9.S). The actual amounts used 
will depend upon data from preliminary anal y ses. We do not have 
a pr i or i knowledge of th~ extract i on effic i ency, or of any 
potential problems that may be encountered. The extraction 
proceou r e wi ll be mod i fied appropriately if other, as yet 
unava i lab l e, information makes i t necessary. 

::,;_2:[7,4J2JS ?age - 12 



Table ' .... 
?reservation of Aoueous Extracts 

• co:,~ ANhLYS:S PRESERVATIVE 

727 7hiourea Enh. Cool to 4°c 

C59 TOC Cool to 4OC, H2SO4 to pH<2 

C70 Cyanicie Cool to 4Oc, NAOH to pH>l2 

735 Anions Cool to 4oc 

C77 Perchlorate Cool to 4OC 

C78 Sulphide cool to 4°c, Q.5 mL Zinc 
Acetate plus NAOH to pH>9 

C81 Ethylene Glycol Cool to 4°C 

109 Coliform Bacteria Cool to 4OC 

C87 Citrus Red No . 2 cool to 4oc 

736 Direct Aqueous 
In j ection cool to 4°c 

• 

• 
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86-9.~ Qualitv Control 

UST-RD will adhere to the general quality control guicielines 
ciescribeci in the various pruceciures useci for analysis . The 
fo l lowing is intend e d to clarify the specific actions that US7-RD 
will tai(e: 

( a ) 

( b) 

UST-RD will analyze a minimum of 
for all the analytes of interest 
program and pe rsonnel training. 
will be analyzed. 

four "blank" soil samp l es 
as part o f the start-up 
At least two matrix spikes 

With every batch of samples analyzed, 
reagent blank analysis to ensure that 
from interferences. 

UST-RD will perform 
the reagents are free 

(c) Ten percent of all samples wi ll be spiked with the analytes 
of interest anci analyzed to determ i ne matrix effects. 
Another aliquot of the same sample will be sim il arly spi k ed 
and analyzed . Data from the dupl icate matrix spikes will be 
used to monitor the prec i s i on of the method. In certain 
cases (As, Se, Tl, ?b, NH4+, etc.), if matri x effects are 
consistently severe, UST-RD will determine the analytes of 
interest b y the method of standard addition. 

(d) Sample extracts exhibiting results exceeding the highest 
cal i bration stanciard will be ap~ropriately ciiluted _and 
re-analyzed . The re~analysis of dilutions will be - ~il~ed at 
the negotiated unit prices . 

86-9.S 

86-9.S.l 

Sam~le Size and Sample ?reservation, Holdinq T i mes, 
and Detection Limits 

Samele S i ze and Samele Preservat i on 

Vary i ng quantities of soil will be used for the different 
analyses. The typical quantities that will be used are shown in 
Table 2. The actual quantities useci may have to be revised 
upwards or downwards after the first few analyses, if it is 
cietermineci that better detection lim i ts can be realized by using 
a larger aliquot of sample or that severe matrix interferences 
exist (hence, requiring that a smaller aliquot be used ) . In any 
event, sufficient sample must be collected to permit some 
variation in the sample aliquots analyzed. Additional sample 
will also be required for duplicate an d matrix spike analysis. 
UST-RD recommends that a minimum of 1000 a of so il be collected 
for ea ch samole. 

Samp le s must be collected in several pre-cleaned containers 
that are a ppropr iate for the various analyses. T~ble 3 shows the 
recommended containe rs anci the analy s es for wh ic h they ~ re 
in tenc e ci. All samp l e containers must be "iceci" o r refriqer-ated 
ct 4°C =~ o m the c:me of co~lection until a n alysis . Special 
~ttent~on shoulci oe paid co the col~ e ction of sample s i ntenci e ci 
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for VOA and EOX analyses. These should be collected with no 
he~cispace in glass contoiners with open-top lids anci teflon 
septa. 

86-9. 5. 2 Huldino 7imes 

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

86-9.S.3 Detection Limits 

A priori detection limits for the various analytes are 
presented in Table 5. The detection limits are based upon the 
assumption that the sample aliquots shown in Table (2) will be 
analyzed and that no matrix interferences exist. The actual 
cietection limits will depend to a large extent upon matrix 
effects rather than upon instrumental capabilities. The 
detection limits have been calculated for the sample aliquots 
analyzed and the extraction volumes shown in Table (2). In 
general, the cietection limits are higher than those for aqueous 
samples because much smaller aliquots of soil are analyzed as 
compared to water samples. For example, 1.0 g of soil is 
analyzed for metals, as compared to 100 m~s of water samples. So 
detection limits for metals will be at least a factor of 100 
higher for soils. The cietection limits shown in Table (5) may be 
revised under the following circumstances£ 

(a) Larger or smaller aliquot 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 "di:::-ty" extracts - Sample extracts that are 
observed to contain extraneous material that would interfere 
with the cieterrnination of the analyte of interest, or that 
would pose a threat of potential damage to analytical 
instrumentation, will be diluteci appropriately before 
analysis. Detection limits would increase appropriately. 

(c) Methoci Limitations - If as yet undocumented limitations of 
the employed methocis exist, the detection limit may be 
affected. 
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Cocie 

726 
A20 
.Z..21 
A..,., .... 
A2J 
727 
729 
731 
733 
734 
C66 
CG9 
C70 
;..51 
735 
C77 
C78 
cso 
C81 
109 
181 
212 
111 
C85 
C87 
735 
737 

1. The 
all 
the 

TAB:..: 2 

Sample Aliauots Anolvzeci 

Analvsis 

ICP Metals 5010 Enh. 
Arsenic 
Mercury 
Selenium 
Thallium 
Thiourea 8330 Enh . 
Pesticides 8060 Enh. 
VOA Methoci 8240 
.A./8/N/ 8270 Enh. 
Pesticides 8140 
EOX 
TOC 
Cyanide 
LEAD BY GFAA 
Anions 
Perchlorate 
Sulphide 
Ammonium Ion 
Ethylene Glycol 
Coliforum 3acteria 
Radium 
Alpha 
Beta 
Dioxi n 
Citrus Red No. 2 
Direct Aqueous Injection 
Herbicide 8150 ~nh. 

Sample 
Weiah t. (a) 

1.0 
1.0 
0 . 2 ( J times) 
1.0 
1.0 
10 . 0 
l O. 0 
2.0 
10 . 0 
10 . 0 
1.0 
10 .0 
10. 0 
1.0 
10 . 0 
10.0 
10.0 
10.0 
10 . 0 
10.0 
so . o 
0.1 
1.0 

-
10.0 
10.0 
sc.o 

F inal Extract. 
Volume (m:..) 

100 
100 
100 
100 
100 
10 
10 

10 
10 

100 
100 
100 
20 
20 
100 
100 
10 
100 
to be 

100 
100 
:, 

determinec1 

Final Extract Volume is the volume of the extract after 
concentrations or dilutions have been made. For example, 
initial extract volume for A/ 8/N and pesticides is JOO 

mL . However this is concentrated down to 10 mL prior to 
analysis. 
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7abl& 3 

Sam o l~ Containers(l) , {2) 

Analvsis 

VOA (731), ~ox (C68 ) 

ABN(733), 8080 Pesticides (729), 
8140 Pesticides (734), Thiourea 
(727), Herbicides (737), Direct 
Aqueous Injection (736), Ethylene 
Glycol (C87), Dioxin (C86), 
Ammonium Ion (CS0), TOC (C69) 

Metals (726), Arsenic (A20), 
Mercury (A21), Selenium (A22), 
Thallium (A23), Lead (A51), 
Anions (735), Perchlorate (C77), 
Coliform Bacter i a (109), Radium 
(181), Alpha (212), Beta (111), 
Sulphide (C78), Citrus Red (C87) 

Con~aines 
Number of 
Con~ ..=.i n& r s 

25 mL Amber glcsss ..,.A-- 1 
w i th open- t op lid and 
teflon septum. Sample 
shou l d b e co ll ected 
with no heaci-spa~e. 

125 mL Amber glass 
••do€--mouth with 
teflon-lined lid. 

125 mL polyethylene 
wide mouth wi th 
tef : on-lineci l i d 

3 

1. ?re-c l eaned sample contain~rs are availab l e fr o m I~Chem 
Research Inc., 23787 F Ficher Street , Hayward , CA §45~5. 

2 • All samples must be refrigerated from the time of collection 
until analys i s. 

J ·,' ,' .. ) .,s.J (_. . 
. ) ' ; ·· '' 
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Cocie 

725 
A20 
A21 
A:2 
A23 
727 
729 
731 
733 
734 
C58 
C69 
c70 
AS l 
735 
C77 
C78 
ceo 
CSl 
109 
181 
212 
111 
C86 
C87 
736 
737 

1-

Maximum Holdina Times (1) 

Analvsis 

See Table l 
" .. 

.. 
" 
" 

" 

" 
ti 

" 
ti 

.. 
ti 

ti 

" 
" 

Extract io n 

7 days 
7 days 

14 days 
7 days 

7 days 

Analvsis 

5 months 
6 months 

28 days 
6 months 
6 mon ths 
6 months 

30 days 
7 ciays 

40 days 
14 days 

28 d.:!ys * 
14 days * 

6 months 
48 hours 

* 
7 days * 

28 cia ys * 
- * 

6 hours 
* 
* 
* 

* 

23 days 

* 

* 

The maximum holding times are maximum times for which samples 
can be held prior to extraction or analysis and still be 
considered valid. The "extraction" ho ldin g 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 aqueous extraction procedure of 
Section 85-9.3 will be used, the sample extract will be 
analyzed within che holding times shown here. The times, in 
these cases, are measured from the time of extraction. From 
the time of extraction until analysis, the extracts will be 
appropriately preserved and cooled to 40c. For the 
preservation of the extracts, see 86-9.3. 

DR2: [7,4J:3S ?age - 18 



• 

• 

• 

Cocie 

726 
A20 
A21 
A22 
A23 
727 
729 
731 
733 
734 
C68 
C69 
C70 
ASl 
735 
C77 
C78 
cso 
C61 
109 
161 
212 
111 
C86 
C87 
736 
737 

Table S 

Dete~tion Limits 

Analvsis 

ICP Metals 6010 Enh. 
Arsenic 
Mercury 
Selenium 
Thallium 
Thiourea 8330 Enh. 
Pesticicies 8080 Enh. 
VOA Method 8240 
A/B/N 6270 Enh. 
Pesticides 8140 
EOX 
TOC 
Cyanicie 
Lead by GFAA 
Anions 
Perchlorate 
Sulphicie 
Ammonium !on 
Ethylene Glycol 
Coliforum Bacteria 
Raciium 
Alpha 
Beta 
Dioxin 

See footnote l below 
o. s 
0. 1 
o . s 
1-0 
0 . 2 
0 . 1 
0.0 1 , 1 . 0 see footnote 2 be l ow 
1-0 
0 . 1 
1-0 
10 . 0 
1-0 
o. s 
see footnote 3 below 
2 ug / g 
10 . 0 
o . s 
10.0 
3 MPN/100 mL of extract 
to be cietermineci 
6 pC i/g 
3 pCi/g 

Citrus Rea No . 2 10 
Di rect Aqueous Injection 3.0 
Hebicide 8150 Enh. 0 . l 
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Footnotes: 

(1) The detection limits for the me~als in so il will be 100 
times higher than the corresponding limits for aqueous 
samples. For example, for Ba, the detection level will be 
200 ppb which is equivalent to 0 . 2 ug/g . The other met~ls 
are similarly affected. 

(2) The detection limit will depend upon whether the soil 
samples contain medium to high levels 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 
aqueous samples. 
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86-9.6 Faci~iti~s, Eauioment and ?ersonnel 

No major aciditional facilities will be requireo. Exiscing 
facilities will be used. The :ollowing equipment, glassware, 
etc. will be requireci: 

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

(b) Centrifuge (for 20X, etc.) 

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

(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 Imoact on the Routine Proaram 

The major impact on the routine program will arise from the 
EOX (C68) and Herbicide (737) analyses, and from the additional 
aqueous 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 SPWA 86-9 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 cony onlv. Results 
can be provided on magnetic tape if additional funoing is 
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 at least 8 hours of 
programmer and daca handling time on an overtime basis. 

Hard copy reports will be provided within 35 business days of 
the receipt of samples. 

DR2:(7,4}235 Page - ll 



86-9 . 9 

Co::ie 

;:.,20 
A2::. 
A22 
A2J 
ASl 
C68 
C59 
C70 
C77 
C78 
C80 
C81 
C86 
C87 
109 
111 
112 
181 
725 
727 
729 
7Jl 
7JJ 
734 
735 
735 
737 

?,:-ice Prooosal 

Anal.vsis 

Arsenic 
Mercury 
Selenium 
Thallium 
Leaci by GFAA 
EOX 
TOC 
Cyanide 
Perchlorate 
Sulfide 
Ammonium Ion 
Ethylene Glycol 
Dioxin 
Citrus Red ia2 
Coliform Bacteria 
Beta 
Alpha 
Rac iu m 
IC? Metals 6010 Enhanceci 
Met:hod 8330 Enhanced 
Pesticides 8080 Enhanced 
VOA Method 8240 Enhanceci 
A/B/N 8270 Enhanced 
Pesticides Method 8140 
Nitrate, Sulphate, . . .. (IC) 
Direct Aqueous Inject i on 
Herbicide 8150 Enhanceci 

To be negotiated. 

DR2:[7,4]23S 

Un i t: 
p~ .!, C4=-

S JS . 00 
S 85 . 00 
S J S . 00 
S JS . QC 
S 35 . 00 
$100 . 00 
S J0.00 
S 45 . 00 
S 90 . 00 
S 45 . 00 
S 35 . 00 
Sll5 . 00 

* 
S 70.00 
S 20 . 00 
S 30 . 00 
s 50.00 
$155.00 
SlS0.00 
$360 . 00 
$280 . 00 
ssoo.oo 
$600.00 
$165.00 
SllS.00 
SJ lS.00 
$245.00 

?age - 2~ 
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FORniORD 

Environmental measurements are required to determine the quality of 
&:lbient vaters and the character of waste effluents. The Env1ro'll1Dental 
Monitoring and Support Laboratory-Cincinnati conducts re.search to: 

• Develop and evaluate methods to mea.sure the presence 
and concentration of physical, chemical and radiolo
gical pollutants in water, wastewater, bottom sedil:lents, 
and sclid ~aste. 

• Investigate methocis for the concentt'ation, recovery, .. 
and identification of viruses, bacteria and other - _ 
mic=obiological organisms in water; and, to determ1ne 
the responses of aquatic organis~ to water quality. 

• ; Deve.i.op and operate an Agency-wide quaJ.i ty a..o;surance 
progrG~ to assure standardi:ation and qu&licy control 
of systems for monitorin~ water and vastewate~. 

• Develop and operate a computerized system for instrument 
automation leading to improved data collect.ion, analysis. 
and quality control. 

Under authority of Sections 304(h) and 50l(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 pollutants. This report represents an 
evaluation of various procedur~ for the determination of organic halides in 
industrial wastewaters and solid samples as a group parameter. 

1!1 

--

Robert L. Booth, Acting Director 
Envir~ental Monitoring and 

Support Laboratory-Cincinnati 
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extracted organic halides (e . g • • PCBs, chlorinated 
pesticides) . Ho~ever, this approach does not detect 
polar, nonextractable organic halides which are detected 
by the TOX carbon adsot'l)tion approach . This feature of 
the method is advantageous if the selective detection 
of nonpolar organic halides, such as the priority 
pollutants, is of interest, but undesirable if the TOX 
concentrati on is of interest. 

• The EOX method for solids appears to vork quite vell 
for a variety of types of solids (e.g., soils, solid 
vastes, suspended solids contained in wastewater). 
However, because of the diversity of solid sample 
properties vhich are potentially of interest, the 
applicability of this approach to any specific sample 
need~ to be eval~ted before the surrogate method 
data ca~ be used by itself vitb a high degree of 
confidenc~. Additional extraction solvents and other 
experi:ienul parameters for this method should be 
explore-i before widespread use of the method occurs. 

5 
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APPENDIX D 

~ETHOD FOR EXTRACTABLE ORGANIC HALIDES (EOX) IN SOtlDS 

1. Scope and Application 1.1 

1.1 Thia method is to be used for the deten&1nat1on of extractable organic 

halides (EOX) as Cl- in solids. EOX is defined as the sum of those 

organic halides which are extracted and detected by pyrolysis/ 

microcoulometry under the conditions specified in thl.s method. 

EOX includes but ia not limited to the priority pollutant organic halides 

specified in EPA Me~hod 624 and 625 (1.2). Extractable org~~ic halides 

containing chlorine, bromine. or iodine are detected. However, ,: fluorine 

containing species are not detected by this method • 

1.2 This method has been evaluated for solid wastes, soils, and suspended 

solids isolated fro= industrial waste.atEr (2). 

1.3 Any modification of this method. beyond those expressly permitted, shall 

be considered as a major modification subject to application and approval 

of alternate test procedures under 40 en 260.21. 

1.4 Thia method is restricted to uae by, or under the supervision of, 

analysts experienced in the operation of a pyrolysis microcoulometer and 

in the interpretation of the results. 

1.5 Since this method doea not identify individual components, it is 

advisable that compound specific techniques be employed to deter-mine the 

individual components present in samples exhibiting significant EOX 

levels, unle•• the nature of the sample is already known. 

2. Sueur, of Method 2.1 

A 1-gram aliquot of a aolid sac:ple 1• extracted vith ethyl acetate by 

sonif1cat1on to isolace organic halides. A 25-ut &liquot of the extract 

is injected into a pyrolysis furnace using a strea=i of CO2/Oz and the 

hydrogen halide (HX) pyrolysis product is detenuned by m1crocoulo1Htr1c 

titration. 

101. 
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( a.s a potential health hazard. From this vievpoinc, exposure co these 

chemicals must be reduced to the lovest possible level by vhacever means 

available. The laboratory is responsible for iuintaining a current

awareness 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 •~lysis. Additional references to laboratory safety have 

been identified (4-6) for the information of the analyst. 

4.2 Certain EOX compounds are tentatively classified as knovn or suspected 

human or mam::uliam carcinogens. These include (but are not limited to) 

carbon tetrachloride, chloroform, 1,4-dichloroben:ene, vinyl chloride, 

polychlorinated biphenyls, a-BHC, 6-BHC, 6-BHC, y-BHC, and 4,4'-DDT. 

Pric.ary standards of these compounds should be prepared in a hood. A. 

NIOSH/MESA approved toxic gas respirator should be worn when the analyst 

handled high concentrations of these toxic cocpounds. 

5. APt>aratus and Materials (All specifications are suggested. _ Catalog 

( numoers are included for illustration only.) 

( 

5.1 Sampling equipment, for discrete sampling. 

5.1.l Vial - 25-mL capacity or larger, equipped "'11th a screv 

cap Yith hole in center (Pierce #13075 or equivalent). 

Detersent Yash, rinse vith tap and distilled vater, and 

dry at 105•c before use. 

5.1.2 Septum - Teflon-faced silicone (Pierce 112622 or equivalent). 

Detergent vash, rinse vith tap and distilled water, and 

dry at 105•c for l hour before use. 

5.2 Modified Dohrmann c.icrocoulocetric-titration system DX-20, or equivalent, 

containing the folloving components: 

5.2.1 Solvent injection system 

5.2.2 Pyrolysis furnace 

5.2.3 Ti:racion cell. 

106 



.. 

• ( 

• ( 

7. Calibration 

7.1 J..aemble the solvent 1njection/pyrolysis/cJ.crocoulometric titration 

apparatus shown in Figure 1 in accordance vith the aanufacturer'• 

specifications and the 1.10dificationa • h01r0. Adjust the CO2 flow to 

300 mL/minute and the 02 flov to 100 =L/mioute using the auxiliary flov 

controllers (bypass the DX-20 flov controllers). The pyrolysis furnace 

should be set at 800 + 1o•c. Attach the titration cell to the pyrolysis 

tube outlet and fill vith electrolyte (70% acetic acid). 

7.2 Turn on the 1nstru:z>ent and allow the gas flow• and temperatures to 

atabil1:e. \lhen the background current of the titration cell ha& 

stabili:ed the instrument is ready for use. 

7.3 Calibrate the microcoulometric titration system for Cl- detection by 

injecting various amounts of the sodium chloride calibration standard 

directly into the titration cell and iotefi:-ating the response using the 

POX integration mocie. The rau6e of -sodium chloride amount~- sbould cover 

the range of expected sample concentrations and should Alv~y~ be lens 

than 80 11g Cl-. Over the :-1:nge 1 - 80 i.lg Cl- the integrncec! rc1q,c::.ac 

should read vithin 2I or 0.05 1,1g (whichever is larger) o! the qu.r.n::1:y 

injected. lf this callbr~cion requirement is not IDt'!t the~ the instruii)ent 

sensitivity parameters should be adjusted according· to the iunufa.c:turer' s 

specifications to achieve accurate reapou.e. 

7.4 Check the perfon:ance of the entire analytical system by injecting three 

25-1.1L aliquots of the trichlorobem:ene calibrate atancard into the 

furnace at a rate of 1 mL/second. The mean of these three analyses 

should be 2.2 - 2.8 11g Cl and the percent relative standard deviation 

should be 5% or le••• If these criteria are not met the system should be 

checked as described in the instrU1Dent maintenance i:aanual in order to 

iaolate the problem. 

7.5 Perform a blanlr. ethyl acetate injection (25-1.1L) each day. If the 

integrated ~espon•• is greater than 0.1 1,1g Cl-, then the ay·a·tem should be 

checked for sources of contamination. 

108 



.. 

t 

( 

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 Rand S calcul.cions 

are perfor111ed. 

8.2.4 Using the appropriate data from Table 2, detena.1.ne the 

recovery and single operator precision expected for the 

method, and compare these results to the value• aeaaured in 

analyzed as described in Section 8 . 2. If the recovery for a 

particular parameter does not fall vithin the control limits for 

method perfon:iance, the results reported for that parameter in all 

samples processed as part of the same set must be qu.lified as 

described in Section 11.3. The laboratory should monitor che fre

quency of data so qualified to ensure that it remains at or below 5%. 

8.5 Each day, the analyst must demonstrate, through the analysis of.: 

uncontaminated soil, that interferences fro~ the an~lytical system ar~ 

under control. 

9. Samele Collection, Preservation, and Handling 

9.l All samples raust be iced or refrigerated from the time of collection 

until analysis. 

9.2 Grab samples cust be collected in glass containers having a total volume 

of at least 25 mL. Fill the aacple bottle as completely as possible to 

minimize headspace until time of analysis. 

9.3 If the analysis is to be conducted on suspended solids from a wastewater 

sample, isolate the solids by centrifugation, weigh the vet solids, and 

analyze immediately. Determine the dry weight of a separate portion of 

the wet solids by heating overnight at 11o•c. 

10. Samele Analvsis 

IO.I Calibrate and check system perfo~nce daily as deacrib-ed in Section 7. 
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11.2 Report result5 in micrograms per gram. -'hen duplicate and spiked samples 

are analy:ed, report all data obtained vith the 1&.111ple results. 

11.3 For samples processed as part of a set vhere the spiked sample recovery 

falls outside of the control limits vhich vere established according to 

Section 8.3, data for the affected parameters 1111st be labeled as suspect. 

11.4 If the aqueous portion of a water sample, from which the auapended aolids 

are being an&ly:ed, is expected to contain high level• of organic · halide, 

a 1-ml. aliquot of the centrifuged sample should be analy:ed. The solids 

data 111.1st then be corrected using the following equation: 

WS 
EOX (corrected)• EOXs - EOX~ x -

1Jhere: 

EOX~ • EOX !n vet solids, ~g/g as Cl 

EOX~ • EOX in water sample, ~g/g as Cl 

w5 • Wet veight of solids, grams 

w0 • Dry veight of solids, grams 

12. Method Perfor=ance 

~ D 

12.1 The method detection limit (MDL) is defined as the iunimu: concentration 

of a substance that can be measured and reported vith 99% cotifidence that 

the value is above :ero. An MDL of 10 ~g/g was obtained using injected 

ethyl acetate 1tandards (3). The MDL actually achieved in a given anal

ysis will vary depending oo instrument sensitivity and matrix effects. 

12.2 Thi• method· 1s recommended for uae in the concentration range_. f roai the 

HDL up to 1000 x HDL. 

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

spiked at various levels. the ~verage recoveries presented lo Table l 

were obtained (J). 
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11.2 Repor~ results in lllicrograms per gram. 1,/hen duplicate and spiked sa111ples 

are analy%ed, report all data obtained with the aa.mple results. 

11.3 For samples 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 1111.1at be labeled as suspect. 

11.4 If the aqueous portion of a water sample, from which the suspended solids 

arc being analyrcd, ia expected to contain high levels of organic · halidc, 

a 1-mL aliquot of the centrifuged sample should be analyred. The solids 

data 1111.1st then be corrected using the following equation: 

"1s 
EOX (corrected)• EOXs - EOX~ x -

l-:o 

vhere: 

EOX~ • EOX ~n vet solids, ug/g as Cl 

EOXw • EOX in water sample, ug/g as Cl 

w5 • Wet weight of solids, grams 

Wn • Dry weight of solids, grams 

12. Method Perfor.:i.a.nce 

12.1 The method detection limit {HDL) is defined as the cinii=m concentration 

of a substance that can be measured and reported with 99I confidence that 

the value is above :ero. An HDL of 10 ug/g was obtained using injected 

ethyl acetate standards (3). The HDL actually achieved in a given anal

ysis vill vary depending on instrument sensitivity and matrix effects. 

12.2 Thia method · i• recomDCaded for uae in the concentration range_. from the 

HDL up to 1000 x HDL. 

12.3 Ia a single· laboratory (3attelle Columbus Laboratories), using solid 

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

were obtained (J). 
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Couonly 
Cal led 

ICP 
lie l a Is 

(un f i I le red/ 
fi l t ered) 

ICP 
Ucl als 
(Enha nced) 

(unf i llercd/ 
f i I Le red) 

(unf i ll / f i ll) 

(unf i lt. / fllt.) 

(unf i lt. / f i It) 

(unf i IL / fi IL) 

(unf i lt. / filt.) 

Zinc 
Calciu• 
D.iriu• 
Cad• iu• 
Chro• iu• 

Si Iver 

5odiu• 
Nickel 
Copper 
V;inadiu• 
Alu• inu• 
Uanganese 

-Polusiu• 
Iron 

Uagnos iu• 

Const.it.ucnt. 

All ICP Met.ala (see above) 
Dery I I iu• 
Os• iu• 
Slronllu• 
Antimony 

lead 

Arsenic 

Mercury 

Seleniu• 

Tha 11 iu• 

• 
IIAZARDDUS SUOSTANCE ANALYSIS - U.S. TESTING 

UDC,ppb 

6 
Sil 

6 

2 

18 

10 
1D0 

10 
10 

5 
15B 

5 

llll 

50 

so 

6 
300 

300 
10a 

6 

6 

0. 1 

6 

11 

Const.it.uent. 
Code 

A84/lll8 

AIIS/1119 
A06/li2B 
A07/ll21 
AOS/1122 
AlB/1123 
All/1124 
Al2/ll25 
A13/ll26 
AH/1127 
Al6/ll28 
Al7 /1129 
Al&/1130 
Al9/ll31 
AS0/1132 

Alll/1133 
A02/ll34 
A03/ll3S 
AlS/1136 

ASl/11•1 

A21l/ll37 

A21/ll38 

A22/ll39 

A23/ll41l 

} 

Group 
Code 

725/7411 

726/741 

Supl• 
Siu 

-1 l P 

1 1 p 

5011 ., P 

6H • l P 

see • t a 

see • I P 

601l ~, P 

'19/86 

Met.hod . 

Sf-846 , 161111 

Sf-646, f6811 . 

Sf- 848, f7421 

Sf-848, f71l68 

Sf-846, f7471 

Sf-848, f7748 

SW- 846, f 7848 

• 
FY 1987 

Un it. Price 
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22 

22 

22 

22 
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Couonly Constituent Croup Suple FY 1987 

Ca I led Cons t.'i tucn t MDC,ppb Code Code Si IC Uelhod Unit Price 

Endr in 1 AJ3 

} Pesticides Ucthoxyclor 1 A34 728 2 J 0 Sf-848, 180011 112 
Toxaphcne AJS 
l indane (and Jso1crs) A36-A39 

Al I Pesticides (see above) 
4,• '-000 A•8 

Pcsl ic ides •,• '-ODE AH 72!1 2 / 0 SW-8•8, l81l81!l 190 
(Enhanced) .•,• '-DOT . A•2 

llcplachlor 1 A43 
llcplachlor epoxido l AH 
Die ldrin 1 A46 
Aldrin 1 AH 
Ch I ordrne 1 A48 

_Endosulfan J,11 A49 , A52 } 
Ch I orobcni i late lll0 C62 

Polychlorinatcd Biphenyls A5•-A611 739 2 / Q Sf-8•8, 18088 126 

llcrbicides 2,•-0 1113 } 738 2 , Q SW-846, 18150 112 
2,• ,S-TP Si hex Ill• 

Herbicides Al l llerbicides (sec above) } 131 2 / (l SW-8•8, f81SB 118 
(Enhanced) 2, 4,6-T 1116 

Tclraclhylpyrophosphate 1ee C61 
Cubophcnolh ion 2 (63 

Phosphorus Di :rn I fol on 2 (6• 734 2 J a S'f-846, f81•0 112 
Pesticides Oi11clhoale 6 (65 ,: .... 

Uclhyl Parathion 2 (66 

Pua th ion 2 (67 
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Couonly Const.itucnt. Croup Suple FY 1987 

C1 I led Cons ti t.ucnt. UOC,ppb Code Code Size llct.hod Un i t Pri ce 

Tet. r1chloro•et.hane 11 Alll 

Uclhylelhyl Ketone 18 A64 

1, 1,1-lrichloroclhane 18 A67 

Vola t.i le 1,1 , 2- lrichloroelhane Ill A68 

Org,rn ics 1,1 , 2-trichloroelhylene 18 A69 738 48 ., 0 SW-846, 182411 169 

(VOA I s ) Perchloroelhylene 10 A78 

Xylene 18 B14,A71 
Chlorofor• 18 A08 

. Uct.hylene Chloride 18 A93 

VOAs All Volatile Organics (see above) } 731 48 ., Q S'f-846, f8248 267 

(Enhanced) Add ilion1I 9905 VOAs 18 
(see li5t. at.I.a ched) 

, llerach lorophene 11 (54 } 

Naphthalene 18 (55 

Phenol 1ll (57 

Kerosene ll!Jpp• (79 

Chlorinat.ed Benzenes 1B 

1,2-dichlorobenzene 061 

Ac id/Oua/ 1,3-d ichlorobenzene 062 

Neu t. ra Is 1,4-dichlorobeniene 063 732 2 l G S'f -846, f8278 253 

(ABNs ) hexachlorobenzcne 889 
pcnt.achlorobenzeno (26 

1,2,4,S-t.ct.rachlorobenzene C37 
1, 2,4 -t.richlorobcnzene (43 

1, 2,3-t.richlorobenzcne (56 

1,3 ,6-t.richlorobcnzena (58 .... 
1,2,3,4-t.et.rachlorobenzene (59 

1,2,3 ,6-tet.rachlorobenzcne C6a 

AOlls All Acid/Oaso/tteut.rals (see abowo) } 733 2 .I C S'f -846, f8270 407 

(Enh1nced) Additional 9905 AOlls 18 
(see list 1U1ched) 

Phenol 1157 3 I 0 SW-846 , f81140 63 



Couonly Const. i t.uenl Group 51111ple FY 1987 

C1 I led Cons Li t.uent. UDC,ppb Code Cod, Siu Ue\hod Unit. Pr ice 

Direct. Aqueous Inject.ion 3pp• A97,A98 , B19 , 1 735 •I ., Q In-house 71 

(see list. 1lt.1che~) CS3,COO-C9B, 
(04-1112 

llydrnine 31 (53 112 

Thiouru 208 A24 51 ., Q 51-846 , f8331 
(aod if i ed) 49 

.Thiouru 200 A24 

1-acelyl-2-t.hiourca 2011 A26 

1- (o-chlorophenyl)lhiourea 200 A26 

Thiouru Dielhylst.ilbcslorol 200 A27 121 511 ., Q Sf -848 , f83U 22S 

(Enhanced) Elhylenelhiourea 200 A28 (aodified) 

1-naplhyl-2-lhiourca 2ae A20 

.H-pl1eny lthlourn 20111 A32 

·. Ci lrus Red f 2 lpp• C87 H ii 0 ADAC f34 .11S8 18 

Cyanide 11 (71 2 J p 51-846, fOllll •2 

Dioxin 1. 1 cos 1 I G EPA I 6ll 302 

TOX (available 2 dcL. lowels) 1011 C60 6011 ., 0 Sl-846 , f!l11211 18 
29 1142 600 ., 0 Sl-848 , f90211 7B 

TOC lpp• C69 768 1/ 0 SU ISBS 18 

Tolal Cubon 2pp• H18 7611 ., G SU fSOS 18 

Tot.al Dissolved Solids Hl7 601 ., P SU f 21190 Ill 



• • • ··· 
Cononly ConsLit.ucnt. Croup Sup!• • FY 1987 
c, I led ConsLiLucnt. MOC,ppb CoJo Code Size Met.hod Unit Price 

NilnLo 6011 C72 

} Su Ihle 600 C73 

Ions Fluoride 608 CH 735 12S •/ P In-house ( Ion 78 
Chloride 608 C76 Chroulography) 
Phosphate lpp• C76 
(IIOTE - uch ion avai lab lo 

singly for 142) 

Sulfide lpp• C78 1 ., p SW-8411, f9831 28 

lor 
Pcrch4ale lpp• C77 12S • .I P In-house (Ion 511 

Ch ron Logr;iphy) 

A• moniu• Ion 69 C88 358 ., 0 SU l417E 22 

Ethylene Glycol Jllpp• C81 61 ., 0 In-hous, 49 

Colifor• B;iclcria 2.2• pn 11~ _(2) 181 .1 p SU f91l8A 11 

R1diu1 EPA Met.hod 
1 pCi/l 181 1 ., p f903 . ll 135 

Gross Alpha EPA Llclhod 
4 pCi/f 212 1 , p 680/4-7S-8111 42 

Gross Deh EPA Uclhod 
8 pCi/J 111 1 ., p 680/4-7S-081 2S 

pll 191> 61 .1 8 ... 

Specific Conduct.;ince 191 8 



Additional : (1) For additional GC/US searches, a charge of 118/pe~k will apply 
(unless additional peaks 1r1 provided for in the SOI or 
established procedures) . 

(b) For GC/US confir•alions of pesticides and/or herbicides, 1 

surchargo of 20X will be applied . 
(c) For any Ha1ardous Che• ical analytical service required on I rapid 

basis, a factor of 2 is applied lo lhe corresponding unit price; 
for prior ity processing, 1 factor of 1.5 Is applied to lhe 
corresponding unit price . 

. . 
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US Testing 

Hazardous Substance 
Constituent Codes 
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HAZARDOUS WASTE CONSTITUENTS - GROUNDW~ ER MONITORING 

A01 
A02 
A03 
A04 
A0:5 
AOo 
A07 
A(18 

AlO . 
Al 1 
A12 
A13 
A14 
Al:5 
Alo 
A17 
A18 
f1 l 9 
A:•) 
A21 
·" ...... ....... 
"\...,~ ..... .., 
;:.: .i 
A:~ 
AZo 
A27 
A:B 
A29 
A:o 
A7,1 
A32 
A33 
A:4 
A3:5 
A3o 
A37 
;.:a 
A39 
A40 
A41 
A<i2 
A43 
A4.; 

A4o 
A47 
A48 
A49 

b.ar-yla111 
osmium 
str-onu,n 
zinc 
calcium 
bar-1um 
,:adm1 u,n 
chr-omu"' 

silver 
sodiuin 
nick@l 
·coppar
vanadum 
.ntiony 
.1u1nnum 
,nanges• 
poti\su,n
t r-on 
ar s•n i c 
mercury 
sal•num 
tha.l iu,n 
thioura 
.ic:atr@.
chlor,:1a 
di9tr-ol 
ethyr-e• 
naphr-ea 
nitr-r-ea 
nitrmet 
phenrea 
ttndrin 
,n,thlor 
to:-:aene 
aa-BHC 
b-BHC 
g-BHC 
d-BHC 
ODO 
ODE 
DOT 
hi,ptlor 
hE'pt1da 

die.Lr-in 
aldrin 
cnloana 
~ndo+an 

A~ O magnes 
;;.3 1 le. c g + 

b.,-yl l i ••" 
osmi u,n 
str-ontiu,n 
:inc 
cal ct u,n 
barium 
cadmium 
chrcm1um 

silver
sodiu1n 
nick•l 
copper 
v .an ad i um 
antimony 
aluminum 
,nanqan••• 
potass1 um ·-
i r-on 
a1r•wnic: 
,nitr-cury 
;,:11 ~n 1 Uift 

thoAl l i u,n 
thiour9a 
l-~c9tyl-2-thiourea 
1-(Q-c:hloroph•ny.lJ thicurea 
~i~thylstilb~starol 
ethyleneth1ourea 
1-naphthyl-2-th10ur9¾ 
N-nitroso-N-ethylur-•• 
N-n i trogo-N-,nethy l 1..1r-ea 
N-phenylthiourea 
endr1n 
metho:: ych l or 
to><aphena 
alpha-BHC 
bata-BHC 
ga.nm~-8HC 
dalta-ilHC 
DOD 
DOE 
OCT 
neptachlor-
h•ptchlor- apox1da 

dialdrin 
aldr1n 
chlordane 
~n,j1Jsu l + an 
magr,.?s1 um 
l a~d <g r- aph1t~ Fur~~Cdl 



A54 
A~:> 
A;6 
AS7 
ASS 
AS9 
A6O 
Aol 
Ao2 
Ao3 
Ao4 
Ao:i 
Aoh 
Ao7 
Ao8 
Aoc;I 
A70 
A71 
A72 
A73 
A74 
A7:5 
A7o 
A77 
A78 
A79 
A80 
A81 
A82 
A83 
A84 
A8:5 
A86 
A87 
A88 
A89 
A90 
A91 
A92 
;.93 
A94 
A9~ 
A9o 
A97 
A98 
A99 
801 
802 
903 
804 
8():5 
800 

808 
809 
010 
811 
::< 1: 
813 

nR 2 1 r , , 9 1, 3 

ARlO16 
AR122l 
ARl2J2 
ARl242 
AR1248 
AR12S4 
AR1250 

tetran• 
benzene 
dioxane 
methone 
pyridin 
toluene 
1,1,1-t 
1,1,Z-t 
tricene 
parc:ane 
cpxyle 
ac:rolin 
•c:ryile 
bisthar 
bromone 
methbr0 
carbide 
c:hlben.: 
c:hlth•r 
c:h-1 form 
methc:hi -
c:hmther 
c:roton• 
dibrc:hl 
dibreth 
dibrm•t 
dibutan 
dicdifm 
1,1-dic: 
1 ,2-di c: 
tr•ndc:a 
dicethy 
methyc:h 
dicp•n• 
dic:i:,an• 
NNdiehy 
1,1-diffl 
1,::-dim 
hydrsul 
iodcmet 
meth~c:r 
methtlii 
pentac:h 
1112-tc: 
112::-tc: 

bromorm 
trc:meol 
t rcin+ltn 
trc:pane 
1:3-t!'"p 
viny1d• 

------ ----

Aroc:hlor 
Aroc:hlor 
Aroc:hlor 
Aroc:hlor 
Aroc:hlor 
Aroc:hlor 
Arochlor 

tetrachloromethane 
ben:: ttne 
dic)C•n• 
methyl •thyl ketone 
pyridine 

4,116 

· : 2 l 
12)2 
1242 
1248 
12S4 
1260 

toluene 
1,1,1-trichloroeth•n• 
1,1,2-tric:hloroethana 
tric:hloroethylen• 
perc:hlcrcethylen• 
><ylene-o,p 
•c:rolein 
•c:rylonitrile 
bis<c:hloromethyl> ether 
bromo•c:•tone 
methyl bromide 
c:•rbon disulfid• 
c:hloroben::ene 
2-c:hlor9athyl vinyl ,tr,.,. 
c:hl orofo~rn 
methyl c:ti1 or i de 
c:hloromethyl methyl ether 
c:rotonal dehyd• 
1,1-dibromo-3-chloropropane 
1,2-dibromoethan• 
dibromom•th.ane 
l,4-dichloro-2-buten• 
dichl0rodi+lu0rometh~ne 
1,1-dic:hloro•than~ 
1,:-dichloroeth•n• 
trans-1,:-dichloroethen• 
1,1-dichlcroethylene 
methylen~ chloride 
1,:-dic:hloroprop•n• 
1,~-d1chlor0propene 
N,N-diethylhydrA;in• 
1,1-dimethylhydra.:ine 
1,=-dimethylhydr•;ine 
hydrogen sulfide 
i odome·than• 
meth•crylonitril• 
meth•n•t~ 
pent•c:hloroathane 
1,1,1,:-tatr.ac:hlorathana 
1,1,:,=-tatrachloreth.na 

bromo+orm 
trichlorom•thanethiol 
trichloromonofluoromethane 
tr i chl oropr-opan• 
1,:.~-tr1c:hloropropane 
vinyl chloride 

Paqe-- ll4 
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814 
Bl~ 
819 
B20 
B~l 
B"."~ --
9:;:3 
9·24 
s2: 
820 
827 
s=a 
829 
830 
831 
832 
833 
834 
93~ 
830 
837 
838 
839 
844) 
841 
842 
843 
844 
845 
B4e 
B47 
848 
849 
e:o 
851 
e:: 
85~ 
s:4 
855 
850 
s:7 
a:a 
859 
BoO 
Dot 
Bo2 
B63 
864 
865 
Bob 
867 
868 
869 
8 7 0 

,n-::yl ~ 
d11tthv 
•c::at1l •~ 
ac::etcn• 
w.ar f. r 1 n 
ac::af.•n• 
am1noyl 
amiiscx 
.amitr-ol 
•nilina 
ar-~m1t• 
auramin 
ban:c:ac: 
ban: aan 
b•ndic:m 
banthol 
bandin• 
ben:b·H 
ben:j·H 
pben:qu 
benzc:hl 
bill2C:hffl 
bis2c:he 
bis2aph 
br-cphen 
butbenp 
bu.tdinp 
c:halath 
ct,·lani 1 
c:h l c:r-es -
chlapox 
c:hlnaph 
c:hlphen 
c:hl"'ys•n 
cr-•sols 
c:yc:hdin 
dibahac: 
dibajac: 
dibahan 
dibc:gca 
dibaepy 
dibahpy 
dibaipy 
dibphtn 
1::-dban 
l°j-dban 
14-dban 
dichben 
:4-dchp 
:6-dc:hp 
diephth 
d 1 hY ·:iaf 
d 1methb 
d 1 ,r,&amb 

::yl.!n~-,n 
d1ath y la,-91n• 
ac:etcnitr-il~ 
acatcphanon• 
wo1r f .ar i n 
z-acatylaminoflu.ol"'ene 
4-aminobyphenyl 
5-<aminomethyl>-3-isoxa;olol 
amitr-01111 
o1nilina 
aramite 
aul"'amin• 
ben.:Cclac:r-idine 
banzCalanthr-ac:• n• 
banzene. dic:hlor-omethyl 
bem:anethoi l 
ben:idine 
benzoCblfluor-anthene 
benzoCjlfluoranthane 
p ban:oquinone 
banzyl chloride 
bis<:-c:hlor-o•thoxy) methan• 
bis(Z-c:hlor-oethyl> ether 
bis<Z-athylhaMyl) phthalata 
4-br-omophanyl phenyl •th•r 
butyl ban:yl phthalate 
:-sac-butyl-4,o-dinitrophenol 
c:hlor-oalkyl athars 
p-c:hlor-o•niline 
p-chlor-o-m-cr-esol 
1-chlor-o-2,~-•Poxypropane 
:-c:hlor-on•phthalene 
:-chlor-ophanol 
c:hr-ysan• 
cr-esol~ 
2-c:ycloheMyl-4,6-dinitropMenol 
diban:Ca 9 hla<:riciin• 
dib•n:C•,jl•cridine 
diben:C•,hl~nthr3can~ 
7H-dib•n:otc:.glc.rba:ola 
dib.n:oC a. ,;tJpyr~• 
diben:oC•.hlpyrene 
diben:oC•,iJpyr&ne 
di-n-butyl phtt1al•t• 
1,2-dic:hlor-oben:en~ 
1,:-dichlcrob•n:ene 
1, 4-rj i ch l ,Jroben: 9n@ 

3,:·-dichloroban:1d1ne 
2,4-dichlcrophen~l 
:,0-dichlcrophanol 
diethyl phthalate 
dihydrcsaf,-ole 
~.:: · -d1metho::ybenzidine 
p-d1methy lam1noa:oben:ane 



871 dimb•n: 
872 dim•ylb 
873 thionox 
874 dimpham 
87~ dimphen 
970 dimphth 
B77 dinben% 
978 diner•• 
879 dinph•n 
680 24-d i nt 
881 26-dint 
882 diophth 
883 diphami 
884 diphhyd 
BS~ diprnit 
ea• ethmine 
es~ ethm•th 
888 fluoran 
889 he,cc:ben 
890 he><cbut 
891 he,cc:cyc: 
892 he,ccath 
893 indenop 
994 isosole 
89~ ,n•l oil• 
896 m•lph,al 
897 meth.apy 
B98 methnyl 
899 met.;ir 
COl metch.an 
CO2 metbisc: 
Ct)3 m•t.ac:to 
C04 ,11etacry 
co~ m•tmsul 
COo rnetprop 

C07 rnethiou 
cos n.aphQui 
C09 1-naph.a 
Cll) 2-nt11pha 
Cl l nitrani 
c1:: ni tben::: 
C13 nitphen 
C14 nnibuty 
Cl~ nnidiaa 
Clo nnidiay 
C17 nnidim• 
C18 nnimeth 
Cl9 nniur-et 
c:o nniviny 
c:1 nnimorp 
c---- n n inico 
c---~ nntp1pe 
c:4 n1tr-pyr-

l"\D-, • r "7. Q 1 "7 "\ 

7,12-dimethvlben:CaJanthrac:ene 
3,3'-dimethylban:idine 
thiofano>e 
alpha,al ph.a-di methy l phan•thy l am1na 
2 , 4-dimethy l ph•nol 
dimethyl phtha l ate 
dinitroban:ene 
4,o-dinitr-o-o-c:r•sol .and s•lts 
2,4-dinitroph•nol 
2,4-dinitrotoluene 
2,6-d i nitr-otoluene 
di-n-oc:tyl phthalate 
diphenyl•mine 
1,2-diphenylhydrazine 
di-n-propylnitros••in• 
ethyleneimine 
ethyl methanesulfon•t• 
fl UOr"&nthene 
he,cac:hlorob.,,%•n• 
hexachlorobut.adiene 
he,cachloroc:yclopent&dien• 
he>each l oroeth.ane 
indeno<t,2,~-c:d>pyren• 
isosafr-ole 
malononitrila 
melph.al.an 
meth.apyrilene 
metholonyl 
2-m9thyla;iridin• 
3-methylc:hol.anthr•n• 
4.4 ' -methylanebis<2- c:hlcro..,,ilin•> 
2-methyll.actcnitr-ile 
methyl methac~vlata 
methyl meth•~•sulfcnate 
2-methyl-2-<methylthio> prcpionaldahyda-o
<methylc:.arbonyl>oxime 
m•thylthiouracil 
1,4-naphthoquinone 
1-n•phthyl.amine 
2-naphthylamine 
p-ni troani l i na 
nitroben:1n• 
4-nitrophenol 
N-nitrosodi-n-butylamina 
N-nitrosodi•thanolamin• 
N-nitrosodiethylamin• 
N-nitrosodimethylamin• 
N-nitrosomethylathylamine 
N-nitroso-N-methylurethan• 
N-nitrosom•thylvinyl.amine 
N-nitr-osomorpholine 
N-nitrosonornicot in • 
N-nitro30p 1p ~ridine 
nitrosopyr-rolid1na 

Paq•-- ll6 
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c:c:1 
C:?7 
c=a 
C:?9 
c::o 
C31 

C-== C33 
c:::4 
c::~ 
c::o 
C=7 
c:::a 
c::a 
C40 
C41 
C42 
C43 
C44 
C4:S 
C4o 
C47 
C48 
C49 
C50 
C51 
C5Z 
C53 
c=4 
C55 
C~o 
c=7 
C58 
C59 
ca,) 
Col 
Ca2 
Ca~ 
Ca4 
C65 
Cao 
C67 
cos 
C69 
C70 
C71 
c1: 
C7'3 
C74 
C7~ 
C76 
C77 
C78 

nitrtol 
pantc:hb 
p•ntc:hn 
p•ntc:hp 
ph•ntin 
phenin• 
phth11•t 
pic:olin 
pr-onide 
,.. ••• ,..pi 
r-esor-c:i 
sa-fr-ol 
t•tr-c:hb 
TCOD 
t•tr-c:hp 
th i Ut"ilffi 

toludi• 
otolhyd 
tr-ic:hlb 
=4~-tr-p 
246-tr-p 
tr-iphos 
9ymtr-in 
tr-iphos 
ban:opy 
c:hlnaph 
bis2ath 
hexaene 
hydr-a.: i 
hex .ac:hl 
naphthil 
1:?3tri 
phenol 
1:3~tr-i 
1:!34t• 
1:35ta 
t•tepyr 
c:hll.ate 
c:ar-bpht 
disulfo 
dimatho 
m•thpar 
p•r-athi 
TOX 
TOC 
cyanide 
for-maln 
nitrate 
sulfate 
f 1 LtOri d 
1:h 1 Ol""i ,:I 

pho5pha 
perc:hlo 
sul f i de 

5-ni tro-..:i-tol Lt l di 1,e 

pentac:hloroben:ene 
pentac:hloronitroben% • n• 
pent;ac:hlor-ophanol 
ph•n.cetin 
ph-,,ylenediamine 
phthalic: ac:id esters 
:-cic:olin• 
pl"'onamide 
reserpine 
r-esor-c:inol 
sa-fl"'ol 
1,2,4,~-t•trac:hlor-obenzene 
:?,3,7,8-TCOD 
:,:;,4,6-tatr.ac:hlorophenal 
thiur-am 
toluanediamina 
o-toluidine hydrochloride 
1,2,4-tr1c:hlorobenzen• 
2,4,~-tric:hlor-ophenol 
:?,4,a-tric:hlorophenol 
o,o,o-tri•thyl phosphorothioat• 
sym-trinitrobenz•n• 
tris<Z,3-dibromopropyl> phosphate 
benzoCalpyrene 
c:hlornapha::ine 
bis<Z-c:hloroi90propyl>•th.,
hexac:hloroprop•ne 
hydrazine 
hexac:hloroph•n• 
n•phthal •n• 
1,:,:=-tric:hlor-oben:ene 
ph•nol 
1,~,5-tric:hloroban:ana 
1,2,~,4-tetr.~hloroben=en• 
1,2,3,~-tatr~chlor-oban:ene 
tatr•ethylpyr-ophosphata 
c:hlorob•n:il.ita 
c:arbcphenothiun 
disulfoton 
dimetho•t• 
methyl p•r•thicn 
p.r-•thion 
tot•l organic h•logan 
tot•l organic carbon 
c:y•nide 
for-m•lin 
nitr-at• 
sulfate 
fluorid• 
,:hlor-1d• 
phospn.te 
pl!r-c:hlorate 
sulf1d• 



C79 
ceo 
CB1 
109 
191 
112 
111 
C8o 
C97 
csa 
caq 
C90 
C91 
C92 
C93 
C94 
C9~ 
C96 
C97 
C98 
C99 
1-101 

no.,. r., . Q 1 '7, 

H03 
H04 
HO~ 
HOo 
H07 
HOS 
H09 
1-110 
1-111 
H12 
H13 
H14 
H1:i 

keros.,, 
ammon iu 
ethyg ly 
coli fr-m 
r .adiu111 
a l ph& 
bet& 
dioxin 
c:itrusr
cy•nbr-o 
cy&nchl 
p•rald• 
strychn 
m•lhydr
nicotin 
ac:ryide 
allyl•l 
chlOl"'Al 
chlac:et 
C: t,J P. .r: op 
c:y.nogn 
dicprop 

ethca1rb 
ethc:y.an 
•tho,cid 
•thmeth 
-f.luOl"'Oa 
glyc:idy 
isobuty 
m•t:in• 
propyla 
propyna 
::,4-0 
2,4,~TP 
2.4.:i-T 

k•rcs•n• 
ammon i um i on 
•thylen• glyc:01 
c:oliform b•c:teri• 
radi.u,a 
gro•• alph& 
gross b•t• 
dio:-cin 
c:itru• rad 
cyanogen bromide 
c:y•nogen c:hl0rid• 
par al d•gyde 
stryc:hnin• 
m•l•ic: hydri:id• 
nic:otinic: acid 
.c:ryl.aaide 
allyl alcohol 
c:hlor•l 
c:hloroacetaldehyd• 
3-chloropropionitril• 
c:y.nogen 
dic:hlcr-oc:,rop.nal 

ethyl c:ar-b•m•ta 
ethyl c:y.nida 
ethylene oxid• 
•thyl mathacrylat• 
fluor-oac:atic: acid 
glyc:idylaldahyda 
iscbutyl alcohol 
methyl hydra:ina 
n-prcpylamin• 
2-prcpyn-1-ol 
2,4-0 
2,4,~-TP sil'lex 
2.4.:i-T 

Paga-- 118 
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New Constituent and Group Codes for Filtered Samples 

•- ~ ~de Name Constituent Grou12 

Hl8 fz 1nc zinc 
Hl9 fcalciu calcium 
H20 fbar1um barium . - . ' 
H21 fcadmiu cadmium 
H22 fchromi chromium 
H23 fsilver s 11 ver 
H24 fsodium sodium 
H25 fn1ckel nickel 
H26 fcopper copper 740 
H27 fvanadi vanadium 
H28 falumin aluminum 
H29 fmangan manganese 
H30 fpotass potassium 
H3 l firon iron 
H32 fmagnes magnesium 

H33 fbery11 beryllium 741 
H34 fosmium osmium 
H35 fstront strontium 
H36 fantimo antimony 

H37 farseni arsenic • H38 fmercur mercury 

H39 fseleni selenium 

H40 fthalli thallium 

H41 flead lead 

NOTE: Equivalencies for nonf1Jtered samples: 

f1Jtered Unfiltered 

Group 740 Group 725 

Group 741 Group 7 26 

H3 7 A20 
H3 8 A21 
H3 9 A22 
H40 A23 

• H4 l AS l 
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ADDITIONAL COMPOUND LIST 

Hl6 

IOl 

I02 

I03 

I04 

IOS 

I06 

I07 

I08 

I09 

llO 

Ill 

Il2 

Il3 

Il4 

IlS 

Il6 

Il7 

Il8 

Il9 

I20 

121 

I22 

I23 

I24 

TOTAL CARBON 

ACETONE 

HEXANE 

METHYLCYCLOPENTANE 

1,2 BENZENE OICARBOXYLIC ACID, 
BUTYL, 2 METHYLPROPYLESTER 

NITROMETHAN£ 

ISOPHERONE 

BUTANAL 

3-BUTEN-2-0NE 

1-BUTANOL 

2-PROPANOL 

l-H INOENE OCTAHYORO 

ETHYLMETHYL CYCLOHEXANE 

CYCLOHEXANE ISOMER 

CYCLOHEXANE ISOMER 

5-METHYL-4 NONENE 

TRIMETHYL HEPTATRIENE 

l,2-0CTADIENE 

N-METHOXYMETHANANINE 

METHYLFORMATE 

METHYLNITRATE 

TRIBUTYLPHOSPHORIC ACID 

HEXANOIC ACID 

2-BUTOXY ETHANOL. 

BENZAL.DEHYDE: 

DR7:(7,9)7l 

TC 

ACETONE 

HEXANE 

MECYPEN 

MEBUPHT 

NITROM 

ISOPHER 

BUTANAL 

BUTENON 

BUTANOL 

PROPANOL 

INDOCHY 

CYCETME 

CYCISOl 

CYCIS02 

NONEHE 

TMEHEPT 

OCTADIE 

MEOXAMI 

MEFORMT 

MENITRA 

TRIBUPH 

HEXACID 

BUTOXET 

BENZALD 
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I2S 

I26 

I27 

I28 

I29 

IJ0 

I3l 

I32 

I33 

I34 

135 

IJ6 

I37 

I38 

I39 

I40 

I4l 

I42 

I43 

I44 

I45 

I46 

I47 

I48 

I49 

ISO 

I5l 

2-(2 BUTOXYETHOXY) ETHANOL 

1,4 BUTANEDIOL, DINITRATE 

3,4-DICHLOROBENZOIC ACID 

TETRAHYDOR!'URAN 

ACENAPKTHENE 

FLUORENE 

ANTHRACENE 

PYRENE 

ETHYLBENZENE 

STYRENE 

l,l,3-TRIMETHYLCYCLOHEXANE 

1,2,3-TRIMETHYLCYCLOHEXANE 

3-ETHYLHEXANE 

l,3,5,7-CYCLOOCTATETRAENE 

TRANS-l-ETHYL-4METHYL 
CYCLOHEXANE 

l,3 OIMETHYLBENZENE (M-XYLENE) 

(l-METHYLETHYL)-BENZENE 

BROMODICHLOROMETHANE 

CHLOROOIBROMOMETHANE 

PROPYL BENZENE 

l,4-DIMETHYL CYCLOOCTANE 

CYCLO HEXANE 

METHYL CYCLOHEXANE 

l-ETHYL-4-METHYL BENZENE 

3-METHYL HEPTANE 

DECAHYORONAPHTHALENE 

2-METHYL OCTANE 

DR7:[7,9]71 

BUTOX2 

l4BOON 

34DCBA 

TAF 

ACENAPH 

FLRENE 

ANTHRA 

PYRENE 

ETHBENZ 

STYRENE 

TMCYCH 

12TMCYH 

3ETHHEX 

CYCTETR 

ETMTCYC 

13DMBEN 

MEBENZ 

BOCM 

COBM 

PROBENZ 

l4OMCYO 

CYCLHEX 

MECYCHE 

ETMTBEN 

MEHEPT 

DECANAP 

MEOCTA 

PAGE 2 



• I52 TRIMETHYL SILANOL TMSILO 

I53 DICHLOROFLUOROMETHAN£ OCFM 

I54 PENTENAL PENTAL 

ISS l-(l-PROPYNYL)-CYCLOHEXENE PROCYEN 

IS6 2,3-DIMETHYL-2-HEXENE DIMEHEX 

IS7 ETHENYL CYCLOPENTANE ETHECYC 

I58 l,3-DIMETHYLBUTYL C'YCLOHEXANE DMBCYCL 

IS9 2-METHYL BUTANE METBUTA 

I60 PENTANE PENTANE 

I6l 2-PENTENE 2PENTEN 

I62 2-METHYL HEXANE 2MEH£X 

I63 2,6-BIS(l,l-OIMETHYLETHYL)-4- BHT 
METHYL PHENOL 

I64 2-NITROPHENOL 2NITPH 

• I65 2,4-0ICHLOR0-6-METHYLPHENOL 2460CMP 

I66 2,4-0ICHLOR0-5-METHYLPHENOL 245DCMP 

I67 ETHANOL ETHANOL 

I68 l,l,2-TRICHLORO-l,2,2-TRIFLOUROETHANE TRECTRFE 

I69 3-METHYL-2-BUTANONE 3M32BUT 

I70 ISOOCTANOL ISOCTOL 

I7l 2-ETHYL-l-HEXANOL 2ETlHOL 

I72 TRANS-l,3-DIMETHYLCYCLOHEXANE TOMECYC 

I73 CIS-l,3-0IMETHYLCYCLOHEXANE COMECYC 

I74 l-ETHYL-l-METHYLCYCLOHEXANE lElMCYC 

I75 2-METHYLNAPHTHALENE 2MENAPH 

I 76 5-METHYLUNOECANE 2MEUNOE 

I77 TRIOECANE TRIOECA 

• 
OR7:(7,9]7l PAG£ 3 
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I78 

I79 

ISO 

I8l 

I82 

I83 

I84 

I8 5 

I86 

I87 

I88 

I89 

I90 

I9l 

I92 

I93 

I94 

I95 

I96 

I97 

I98 

PENTADECANE 

3-METHYL-5-PROPYLNONANE 

2,6,10,15- TETRAMETHYL 
HEPTADECANE 

PENTATRIACONTANE 

PHENANTHRENE 

NONANE 

l-ETHYL-2-METHYLBENZENE 

l,2,4-TRIMETHYLBENZENE 

OECANE 

2,6-DIMETHYLNONANE 

BUTYL CYCLOHEXANE 

4,5-DIMETHYLNONANE 

2-METHYL OECANE 

UNDECANE 

2,5,6-TRIMETHYL OECANE 

2-METHYL DECAHYDRO-NAPHTHALENE 

PENTYL CYCLOHEXANE 

DODECANE 

l,5-DIMETHYL NAPHTHALENE 

UNKNOWN AROMATIC HC 

UNKNOWN ALIPHATIC HC 

I99 UNKNOWN 

OR7:[7,9]7l 

PENTOEC 

NONMEP 

PHYTANE 

PENTRCO 

PHENANT 

NONANE 

l£2MBEN 

l24TMB&: 

OECANE 

26DMNON 

BUTCYCL 

4SOMNON 

2MEDECA 

UNDECAN 

256TMOE 

2MEOECA 

PENTCYC 

OCOECAN 

l5DMNAP 

UNKARO 

UNKALI 
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ADDITIONAL CMPND LIST (J) 

JOl 

JO2 

JO3 

J04 

JOS 

JO6 

JO7 

J08 

JO9 

JlO 

Jll 

Jl2 

Jl3 

Jl4 

JlS 

Jl6 

Jl7 

Jl8 

Jl9 

J20 

J21 

J22. 

J23 

J24 

J25 

J 26 

3-METHYL PENTANE 

3-ETHYL-2,2-DIMETHYL PENTANE 

2,2,3-TRIMETHYLBUTANE 

3-METHYLHE:XANE 

ETHYL CYCLOHEXAN£ 

2-METHYL HEPTANE 

3,4,4-TRIMETHYL-2-HEXENE 

OCTANE 

3-METHYL OCTANE 

(l-METHYLPROPYL)-BENZENE 

PROPYL CYCLOHEXANE 

2,4-DIMETHYL HEPTANE 

l-ETHYL-2-METHYL BENZENE 

2,6~DIMETHYLUNOECANE 

2-ETHYL NAPHTHALENE 

2,6,10,14-TETRAMETHYL ?ENTADECANE 

3,34-TRIMETHYL DECANE 

5-METHYL NONANE 

l-ETHYL-2-METHYL CYCLOHEXANE 

3,5-0IMETHYL HEPTANE 

3-METHYL NONANE 

3-ETHYL-2-METHYL HEPTANE 

l,2-DIMETHYL CYCLOHEXANE (TRANS) 

l , 3,5-TRIMETHYL CYCLOHEXANE 

BUTYL CYCLO?ENTANE 

ETHYL CYCLOOCTANE 

OR7:[7,9]7l 

3MEPENT 

3EDMPEN 

223TMBU 

3MEHEX 

ECYCHEX 

2MEHEPT 

SM2HEXE 

OCTANE 

3MEOCT 

lMPBENZ 

PRCYHEX 

24OMHEP 

l32MBEN 

26DMUND 

2ETNAPH 

PRISTAN 

3TMOECA 

SMENONA 

lElMCYC 

3SMHEPS 

3MENONA 

3E2MHEP 

l2DMCYC 

l35MCYC 

BUTCYCP 

ETHCYCO 
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J27 

J28 

J29 

,lJO 

.J3l 

J32 

,JJ 3 

J34 

J35 

J36 

J37 

J38 

J39 

J40 

J'4l 

J42 

J43 

J44 

J'45 

J46 

J47 

J48 

J49 

JSO 

JSl 

J52 

JSJ 

4-METHYL NONANE 

l,2,3-TRIMETHYL CYCLOPENTANE 

2,3-0IMETHYL HEPTANE 

2,3,7-TRIMETHYL OCTANE 

5-ETHYL-2-METHYL HEPTANE 

2,3-DIHYDRO-IH-INDENE 

4-(l-METHYLETHYL)-HEPTANE 

2-METHYL TETRADECAN£ 

4,6-DIMETHYL UNDECANE 

l,2,3-TRIMETHYL BENZEN~ 

2,6,10 TRIMETHYL HEXADECANE 

OIMETHOXYMETHANE 

BUTYLNITRATE 

N,4-0IMETHYL BENZENE SULFONAMIDE 

TETRADECANE 

2,4-0IMETHYL-l-DECENE 

BENZYL ALCOHOL 

NONANOIC ACID 

2-METHYL-5-PROPYLNONANE 

CODECANOIC ACID 

HEXADECANOIC ACID 

l-(2-THIENYL) ETHANONE 

MOLECULAR SULFUR (S8) 

HEXATHIEPANE 

1,2,4-TRITHIOLANE 

HEXAOECANE 

HEPTACECANE 

DR 7 : [ 7 , 9 ] 7 l 

4MENONA 

l23MCYC 

230MHEP 

SMEOCT 

5E2MHEP 

OHYINDE 

41MEHEP 

2M£TDEC 

46DMUND 

l235MBE 

TMHEXAD 

DMOMTHN 

BUTNITR 

N4DMBSA 

TETRADE 

DMDECEN 

BENZALC 

NONANAC 

MEPRNON 

DODECAC 

HXDECAC 

THYETHA 

MOLSULF 

HEXTHIE 

TRITHIO 

NC16HC 

NCl7HC 
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JS4 OCTAD&:CANE NCl8HC 

JSS NONADECANE NCl 9HC 

JS6 EICOSANE NC20HC 

JS7 HENEICOSANE NC2lHC 

JS8 DOCOSANE NC22HC 

J59 TRICOSANE NC23HC 

J60 HEPTACOSANE NC27HC 

J6l l,2-DIMETHYLNAPHTHALENE DMNAPHT 

J62 DOCOSANOIC ACID DOCOACI 

J63 HEXADECANAL HXDECAL 

J64 2-ETHYC HEXANOIC ACID ETHHEXA 

J6S 2-(2-METHOXYETHOXY)ETHANOL 22MEETH 

J66 2-[2-(2-METHOXYETHOXY)ETHOXY)ETHANOL 222METH 

J67 2,S,8,ll-TETRAOXADODECANE 

J68 2-[2-(2-ETHOXX~THOXY)ETHOXY)ETHANOL 

J69 2-HEXANONE 

J70 S-METHYL-2-HEXANONE 

*J7l BENZO(K)FLUORANTHENE 

* ADDED 9/12/86 

DR7:[7,9]7l 

TETDODE 

222ETHO 

2HEXANO 

MEHEXON 

BNZKFLU 
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CODE 

XOl 
X02 
X03 
X04 
xos 
X06 
X07 
X08 
X09 
XlO 
Xll 

SURROGATE CODES AND DESCRIPTIONS 

CODE NAME 

2!'LPHEN 
PHEND6 
NITBN2 
2Ft.BIPH 
246TRI 
TER014 
l2DCAD4 
TOLUD8 
BFB 
DSC 
CHLOR37 

CONSTITUENT 

2-FLOUROPHENOL 
PHENOL-06 
NITROIIENZENE OS 
2-FLOUROIUPHENYL 
2,4,6-TRIBROMOPHENOL 
TERPHENYL-014 
l-2-DICHLOROETHANE 
TOLUENE-DI 
BFII 
DIIIUTYLCHLORENDATE 
CHLORINE-37 
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'EXPLOR.A TION CF THE 300 .AREA PRCCESS u\ TE? T~::t!CH C::S 

8)' 

IN TROOUCTION 

Randal I E. 3ro :-m 
Geological Consul tant 

September 1926 

Th f s r e po r t s u mma r i z es th e r es u I ts c f d r i I I i n g and 

geological sampling of the seciments beneath and in the 

bottom of the 300 1rea process i·rn t e r t r e n c h es , n o r t h o f 

the 300 Area. It summarizes the geological analysis of the 

data obtained, such that the behavior of the ½aste waters, 

ground waters, and the contoined waste materials can be 

better predicted and their behavior tetter explained. 

The ivork 1-;as oerfor:ned .under a co:-!sul tan: : agreement, 

order number YGN-044-20975, dated ~lori I 17, 1936. 

SU ~1MARY M:iJ CC1~CLUS I C~lS 

The dr I 11 f ng program at the 3C0 J..re:.i. Jro cess ·.-1ater 

tr enc hes a ff i rm e d ear I i er con c I us i on s • I n no ,·/ e I I or t es t 

hole there drilled on the just-completed project ·,iere the 

9fngold For~ati on sediments encountered in pl~ce. They there 

lie at u de'.)th of about 50 feet, ro ugh ly 20 feet below the 

static 1-1ater level (Hater table). To the -:ast and •.-,est, only 

about 1000 feet 8. \~•; y in ~3. ch ,jlrecti 0n they Ii :! '.iouve the 

·.rnter to.bl e snd ther e rra rl<e •j l y ::ifrect g ru.J nj ::a.t~r ;Jeh:?.vior 

' . ' as ~escr i b ~Q b y Lindoerg and G6nd \ 1 1 ~t t ~e tr 2nch oite 



( .. ;:_ 

._· •~. 

( .·· 

;.;2-

Th e c on c I us i o n a r e a f f I r rn e d th a t tr. e tr e n ch es o v e r I i e 

an old Columbia River channel that is filled Hlth the Pasco 

Grav e I s • Th e ch a n n e I par a I I e I s an d m i r r o r s th e cur r en t 

channel that lies just east of the buried channel. 

It fs important that the nature of the Pasco Gravels 

be understood, and their in-place pro~ertles recogn ize~. 

They are the deposits · of several catastr ~phic floods, rat her 

than normal stream, shallow-lake and fl oo dplain deposits as 

Is the underlying Ringold Formation. Posi t ive identification 

of the ?asco Gravels at the 300 Area trenc h es permits the 

j udicious ~ssignment of prooerties to those ~ateria!s from 

other sites where their properties have been jaterm ined. 

The sedimEnts of the Pa_sco Gravels and of _the ,=lingo Id 

Formation overlap in many of their ChQracteristics ; from sit~ 

to site. The sam;;les as o:Jtained by drilling have lost many 

of their i~portant, In-place distinguishing orooerties. In 

addition In many sites the Pasc o 3ravels are ~erely re~orked 

Ringold Formation sediments. Ho-~evc:r, the ti;o formations 

can be aooropriately distinguish~d fr ~m each other via 

s a '11 p I es fr om d r i I I e d ;-; e I I s o r t e s t h o I e s , as l a t e r e x p I a i n e d • 

The Pasco Gravels at the 300 jr~a process ~ater trenches 

consist of t~o identified gr ad ed seauence~ of gr~v els c ver

lylng the ~i:,gold r"orT.3.ti on. The? g r2.:e d tJ ::i v2ls range frci'll 

basal cobjle and boulder ~r a vels, ~~~t ~vijentl y a re slurry-

:.;ilt c~riter.t, 

-
- ~ 
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dfpping south to southeast. They were deocslted in standing 

water, probably the result of backfluodi ng of the Pasco 

Basin ~Y floods Jr flood surges down the Sna k e River. 

Silts and fine sands (the Touchet 3eds) :that else-

ioi h e r e c a p t h e g r a v e I s a r e h e r e a b s e r. t • Th e y p r o b u lJ I y \H: r e 

eroded by a later flood whose graded deposits now extend 

to the grourd surface. Th-:ise I ater ]raced gravels 

probably were caoped by del talc foreset-jedded gravels and 

the Touchet 9eds, ttjat were later eroced by a mel t water

swol I en Columbia River. 

DIFF::~~:,1 TI .J'.1TIC~-: CF TH:: P.ilSCC GR.uV:'.L3 .; ~;o T~~ =n ~:GCLi) 
FC:~i1/ .-1 TI C·h SC:OI \i ~il TS 

Some of the. ear·I i est \'l6rk on di fferentiatiirg- .the t1rn 

formations beneath the Hanford Reservatic~ was by McHenry( 2 ) 

In 1957. He used samples o:::itained from earlier drilled 'rlells, 

and determined some of their che~icnl and physical prooerties. 

From those studies, the respective sediments were better 

characterized and identified. 

Of special significance are thi: results he obtained 

on sarnol es fro'Tl i·1el I 399-1-2, bet \·ieen the ;Jrocess ·.-;ater 

trencr.es and the 300 Area • .drnong t h e t E.: sts he Qer;~orrned 

,'l ere th1: ;::i::irtic!e size cistri:)ution, t he ~H, the 15-::1trnosphcre 

moisture conten:, the CnCC~ content., d rld th:: cation <?Xchange 
.., 

: a o a c I t y • 'Tho s .? t es ts a r e ;J cir t. i cu I :..i r ! y r e I e v :.! n t to .-i as t e 

mo ve ment s tt.,; d i es , ~n c ar 2 later '.:l isc :..: s s ::d • 

-
. - - • · " - ·- . - - . ..4 
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Ne~-1cor.1b, Str~nd and Frank In 1)72(3) recoi; n l.~ed th~t: 

" the distinction (especially in drl 11 cuttings) 
between the Ringold Formaticn and the glacio
fluv!ati le and fluviatlle sediments is vi tal to 
the success of many ground-water develo~~ents 
an d ;rn s t e- d ! s 9 cs a I ~-JO r ks ••• " 

They felt at the time that the Pasco Gravels, which they 

ca I I e d '' g I a c i o f I u v i at i I e an d f I u v i at i I e de po s i ts " ;, er e 

largely the deposits of glacial melt~aters and outwash. 

Subsequent research has shown clearly that although glacial 

meltwaters alone were fepeatedly involved, ~uch of the 

scouring and subsequent jeposition of sediments was the 

result of numerous, unprecedented catastrophic flcods. 

ivlany of the features for:ned as a resul t of that 12.tter 

process rather t ha n ~y n-0rmal thoug h very large amounts of 

.. -runo , r. Recognifion of that results in a Jetter under-

standing of the deposits, dnd their impact on ground wat~r 

flo~ and waste behavior. 

Tab!e 1 lists the differences bet ·lieen t he Pasco 

Gravels and the Ringold Formation se di~ ents, as cited by 

N e \-1 c om b , S t ran d an d Fr an k ( 3) • Th a t tab I e i s f o I I ow e d b y 

the oroperties herein recognized as distinguishing between 

the t~o formatio~s . 
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Tab I e 
----~---------------=---,--,--,-~ Gl11Clutlu•lotil" oncl Rlnwolcl Form•llo• 

Lltboio.r : 
Rock lJ'l>ft.--Upper Columbia Rlvtt ma

t,rlale DN'dOffllnat•. al
moat r:<elu1i,,1,. h.low 
modh, .. aand 11& ... 

GralD alaa. __ Sllt and Ila• ,and pl"Nk,ml
note: 111an1 thld, aDd 
cuaLlnuCl\11 ,lit ancl elaJ' 
1t,ata P'"fflL 

Iacluntlon ___ glft ancl elaF compKt: 
navel aad urwl corn11&n 
aacl co•tala 1tn1ns1J, ... 
menl.ecl bod&: onlF ncwb 
apoood ailt and • ancl YUl
ftt'l'abw to wlncl ff09ioD. 

Sortlnw .. ___ Well aorwcl but 11nllona 
HDd tllll lntentlea o! 
n•nl: wranl and aancl 
an clKa wuhod, 

Gnla Wl>ft .. -Gravel wotll roandecl: ailt 
and fin• aancl la anirular. 

Alt.a.,._: 
ru........,___······-Altttallo11 rlnda X. to H 

In. thlek on bualt p.b
bln. 

C--tioL-C&llehe lmpr..,aaUou; coa
cretiona in cla": eoDM 
aand bftl contal11 -.U 
eenwnwd la,-..... 

S.COlld.,.,, .. _ ....... s...,., .. c1.,,. ffP • llffl : foaall 
boae la pttrl fted. 

··-----------

ftu•iatil.# d•poeit.a 

NnrbF bHaltlc met..-lala 
rnJomlnata In rru-J 
•l&n and ar4!' r~latlYipjy 
hlwh In ,and 1iu•• · 

Eaeept for Toac,ht't BNI•• 
rr•v•t. and covae to m .. 
tllum ••nd prN'tominat.: 
little cl~, prn.ni.--n.1, _. 
dlacontln,iou• • U& ba,ia · .... ~---

Hatttlal m011U1 1,-: ii Hr 
• rraln..t m.atnlal blowa 

badl1 111 d""" 1ltuatlou. 

llmll,. poorl, •ortod ueep& 
In part, o( the Tovch..t 
Bed&. Gravel partlclft _u,, •Ut duatacl: 

Gn•el well roundod: boul
dff bloek•, 1ilt. and aand 
•re ancul&r. 

No appt'ffiable alteraLion. : 

No known conn-Niona: ae 
appreciAble ce-me-ntatio11: 
only •li•h& eallch• &eeo
mulatlona. 

No known ""o"dar, •YP•, 
aum: no kno•n P•t.rided . 
hon•. 

1 • The Pas co Gr av e I s i n man y s i t es :.J c c u r i n r e c o g n i z ab I y-

g rad e d deoosits, in which a soeclfic sequence uf materials 

~as laid dc wn by a single flood or flood surge. Ccm~only 

graded deposits consist of a basal boulder and co:ble 

gravel, of:entfrnes highly silty, overlai,J by oro0ressively 

finer material; including pebble and granule gravel. Cver 

th em a r e cc a r s e to f i n e s an d an d s i I t • Th e g r av e i s and 

c o a r s e s an d s a r e k n o 'rl n as th e Pas c o ;~ r 2. v e I s , : h e s e d i men ts 

deposited in :.ireas of high •,;ater velocity. , he fine sands 

ancJ si I ts, deoosi t~d f n ~12.c~c-;ater ar~:1s ':rnth In the basin 

~ .,,_ n t e r 1, ··"'- c-: ~- I r-. ...., " D G n d n_ J ) ;:, n d ·..," n .. '"' <> " .., S ,· '1 ,., -~ r .., ,· n S .., r - t, n O ' . n - - ~ ~ _, IJ ~ - ~, I - ~ c.. · qr- -~ .:.,. ~ " ,, 

~s the Tc.; uc n et .l ~,js. ]t:C3.use uf th:?ir fine- r: rain ,:d a nd 

:°l :J od s • 

-
.... 
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ihe tot a l assemblage of flood J eoosfts Is known 

f n for ma I I y a s th e Ha n f o r d For ma t i on • I n c on tr as t , t h e 

Ringold For mati on sedi ments are str~am , s hat low-lake a n d 

floodplain deposits laid do~n ove r a co ns id er a ble period 

of time. 

2. The boulder and cobble gravels o f the Pasco Gravels 

are extensive, with the coarsest gr a vels at sites ~here 

high water velocities occurred but ~here velocities ~ere 

fal I Ing rapidly. Prime examples are at the mouth of the 

Snake River, and where the Columb ia River emerges from Its 

canyon j ust downstream from Priest Rapids oa~ on to the 

Hanford Reservation. 

Other boulder gravels occur in o l d, sco~re d- out stream 

channels on the Hanford Reservation such as at _t he 300 Area 

trenches. :,;ater .velocftles decreased rapidly ,v Mere the floods 

encountered backfloods from surges that entered t he basin 

do~nstream of the boulder sites. Ringold For mation gravels, 

on the other hand, exist as a s~ath that extends through the 

basin from Senti nel Gap to ,-/al !ula Gap. They s j ow gross 

facies changes from the main str ea ~ gr a vels ~ long that 

SHath to sands, si Its and clays on the floodplain areas to 

the si des of the main str eam as point e d out by 3rownC 4 ). 

3. The Pa sco Gravels cobble and bould~r gravels commonly are 

ver y poorly sorted and het erogene ous. They ar e the deposits 

o f r o i I y f I o o d,rn t er s and I o ca I. I y ·J f pr c b ab I y s I u r r y f I o o d s 

that must have buoyed uo the boulder s . The s ediments vary 

'J r eat I y l n s h o r t j i s t n n c.: s • Th ~ ~ i n ·; u I :j FL: r ri:: t i c n s e di men ts , 

in c ontr :ist , ::i. r e f;ir mar 1: u r. i f o r :. , :; i I :y -1nd s ;.i.n dy :; ravel s , 

(se~ :-:;,:l;;; i ) . 

-
... - -- ·- -~• ... .. _. 
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4. The uoper part of at least some of the Pasco Gravels 

graded deposits in some sites contain deltaic, f:)reset

bedded, well-sorted pebble gravels to coarse sands. Oretz, 

Sm i th an d N e f f ( 5 ) 9 b s er v e d rna n y s u c h de p o s i ts • N e :~ co ioib , 

Strand and Frank( 3)discuss some of them elsewhere on the 

Hanford Reservation. They evidently 11ere deposits In 3reas 

that were backflooded so that stanJin g water, probably 

relatively clean, and at least some tens of feet deep at 

the site, was present. Their significance is that the fore

set bedding dips down-current at the time of deoosition. 

The flow direction often-ti mes var·i:ed in short distances 

or in time depending upon the impact of the flood surges 

that were varylr:ig the flow ·rate in time and pf ~c~e.:- The 

deltaic foreset beds,because of their •,~ell-sorted nature, 

have a high to a very high permeabi Ii ty. 

Ground ~ater flo~ directions and flo~ rates tend to 

be locally influenced ::iy the bedding, ~ot h later::dly and in 

depth. The Ringold Formation gravels are in flat-lying or 

very gently dipping beds without features that ~ould be 

expected to cause a disti nct rise or settling of the ground 

1-1aters. 

5. Great hete r og eneity in shcrt dist~nces. The flood surges 

of each of the nu~erous ~aj a r floods ~aried j rast!cal ly in 

rates .;iF: time. In ~dd i:i on , sur ')es jo·.;n the riony courses 

int er !l c t:cl ·,-; i t :: r:a c:: o t her in :..1 ;;c; ;;1 al ·~x fs.s~io r.. , ;,e 

7 i r: CJ :J I rj F J r "".2. ~ i ·J n :_; r a v '= I :; ~ ,:: ri a t o :; ::: ~ .__. I :.:. t i ,, :: I y tJ n i fo r m 

-
. ·- -~ 
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6. The Pasco Grnvels were deposited by :.i series of huge 

to catastroohic floods, at least some of them lasting a 

relatively few days. The Ringel j Formation sediments 6n 

the other ha n d ,-J er e de o us i t e d s I o ;-; I y v v a r s e v er a I m f I I I on 

years. Caliche (Caco 3) in the Pase(' Gravels is generally 

only a thin coating, co~monly only on th e lower side df the 

gravel. Cal iche in the Ringold Forr.ati8n occ~rs as con

cretions and in be ds where the ~ingald Formation flood

plain was exposed to the at~osphere and to evaporation. 

Th e R i n g o I d F o r ma t i on i s mu c h h i g h e r i n ca I i ch e o v er a I I o u t 

where the beds were constanc t ly covered tJ water, caliche may 

be absent. 

7. The pebbles and cobbles ·in the Ringold Formation commonly 

have a weathering rind (see Tab I e 1) o'tiing to their con-

sl derabl e age and to exposure In a then humid environment. 

Jhere those gravels were reworked, the rind was quickly worn 

orf so that the Pasco Gravels pebbles and cobbles have a 

general I y fresh surface. The pr'::sence of \-leathering rinds 

in the Pasco Gravels (see ;;el I logs) indicates de:::,osf tion 

of that gravel a relatively short distance fro'TI the site of 

its scot..:ring. 

fhe criteria of Newcomb, 8tranc and Frc1nk( 3) i:1 no 

J ay ~reclude catastr6ohic flood ori~in fa; the Pasco ~ravels. 

lc1ther, t'le ~onceot Is~ ·.ini ryin(J r:unc2:):, c""tt::r e xol.'.J.ining 

t h E i r -; r i ~ 2 i i ·1 f" -::i r :J i f f 2 r 2 r. t i :i t i n -; t r. J ~ ·.1 a s e : s c f s ~ d I men ts • 

:.:o ~ t '.) f t ~ •~ I j a::; J f ~ ~ ~ er •? ·1 i :.' '"s I ';' i r i l I 2 j 380 /, r c :1 .-; e I I s 

in f::ic: f~:.0:-1 ·.;r:!: eviden~! y '!re :;rucH? '.J 3~•~uer,ce s. They :ilso 

o.re ;-ecc9nlzcd o.t t~e FFiF' s ite :i:.,-Lin:~'=r/ 6 ). ~!t..::r.erous ;; ell 

. -
- - . . --~-· - -· ... 



• 

-9-

logs included in Fecht ·. and Lillie sho,; ·,ihat are 

probably graded sequences fn many instances, and that may 

correlat~ to the 300 Area sequences, out have so far not 

been considered in that regard. If correlation is possible, 

a chronology of the flood history of the P3sco 9asin could 

result. 

The U.S. Geological S:.Jrve/ 3) die not identify graded 

gravels in well 10/28-10G1, only about a half mile south..iest 

of the process -water trenches (see log of ;;el I, page 57)(~) 

The pr o x i mi t y o f that w e I I to the pr o c es s 1-rn t er tr enc h es 

suggests that the graded gravels sho~ld be present. Probably 

the possible cresence of graded gravels was not considered and 

evidence there for and against such a conceot was not sought. 

DESCPIPTICN CF THE PASCO GRAVELS 

Ne~comb, Strand and Frank( 3) summarize the properties 

and makeup of the Pasco Gravels, cal I ing them the "glacio

f I u v I at i I e and f I u v i at I I e de p 6 s I ts 11 
• The i r des c r I p t t on 

f o I I o·.~ s: 

-
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LITIIOLOCIC FF.A TURES 

Gravel predominates in most facies of the glacio- , 
fluviatile an<l fluviatle depo~its. It is a rudely bedded 
mixture of granule and pebble gravel with many 
cobbles and some boulders. 

The gravels are loose, openwork materials. Ce
mentati on is generally abgent, a nd 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 proporticn of basalt 
to upriver exotic rock types varies from place to 
place and from one facies of the deposits to another. 
The scabl;ind gravels are almost wholly basalt. The 
particles are relatively fresh rock and are devoid 
of weathering rinds. The granitic pebbles are sound 
and str on g, in contrast to the decomposition found 
in many of the granitic pebbles of the Rini.;old For
mation. Various amounts of seconJ;;.ry ~:i.lcium car
bonate coat parts of the graYeb abo\·e the level of 
the water table. Some of the iravel:i contain con- 1 
siderable siit 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 fro nts include local slope wash, and those 
aear bedrock knobs or escarpments include trains 

i of angular and sut.angular basalt boulder blocks. 1 

Quarry c,.,n •i&f" 
( Pttcrnt ol tot.I I 

.H.oc:k a nd man~r•l l}· i,n (of'rc-;-nt) 
Eaotlc ,yp ,.... 

-----F;ld--·-
Haull Ro.-ir Quarts spar '.\flea 

Cahl• Muunlain .... ... Gravri ( & > .. ... ........... •o 
Sand : 

,o ···--····•·••-·····-··-
V ~ry coau~ to 

m..t i um (60) .. _ 10 
MNi iu m ti.1 vt'r, 

nn, {JS> ........ __ S 
Slit and clu (O> 

Co ncr,t .. mlx piL. Grav,! ( 5 I.. ............ _ CO 
Sand : 

Vf'r).--4"t"enf' to 
m,.(lium (Si) ...• 10 

M...J,um to Vf!"r'f 

""" ( 29 I. .. .. . __ . 2 
Silt a nJ clay (7) ..... ... ....... . 

,o 
so 

ll 

S8 

!'! 
10-

.~ 
4t 

" 
' 
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The gravel particles in these quarries are mostly 
well rounded, but the sand particles are more an
gular, the coarse sand being imbrounded and the 
fine:-;t being- angular. The snn<l is poorly :;orted com
pared with the sand of most of the Ringold 
Formation. 

Sand. predominantly coarse. occurs locally as an i 
1 interstitial filling t o the gravel, but it forms some I -

··;~par.it~ beds and len,;cs withi-n th~ -gla;i;tiuvi;1tii; 
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, both that inter!ititiai to the gravel and 
that in separate beds. differs in the percentage of 
the lithologic type3 in separate facit!s of the deposits. 
Howe\·er, in general the siliceous upriver mineral 
and rock types predominate. in the common · range 
of GO percent <11rnrtzose and other exotic types to · 
40 percent ba~altic types. 

The fl'!rccnbi!eS of rock and mineral types making 
up the grains in ::1and .i;amples taken from the fa(C:( 

of the G:i!;le :,!ountain quarry (!'-'. F,1/ ~ ~ec. 33, T. 13 
~ .. !1 . 27 S.) .and the concrete-mi:< plant :1ggrei;:rate 
pi t (sec. •I. T. t~ N ., 11 . :;I E.) :m: hiv-r.n below. 
Approxi mate race11tag-es of mir. e ral ;,nd rock type::1 
'.':ere determined from bi:1ocu ia r micro::.copic ex:Lm-

, i11atio11::1 . (These quarries we re located in the sand ier 
part3 of the i;rlacioflu\'iatile and fluviatile deposits.) 
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.4s ear Ii er noted, McHenr/ 2 ) determined some of the 

properties of the sediments beneat h much of the Hanford 

Reservation, concentrating on th ose properti es i mportan t 

to a deter mi nation of the probable be huv ior of ra dio

active was·tes in ground waters. 

He used the samoles earlier obt.:i.ined by drilling of 

wel Is. He had tests run that shoiied that dri II ing of the 

gravels resulted in crushing of pebjles, cobble and boulders 

down to a size ranging from about 5 to 10 mm in diameter. 

Re I a t i v e I y I i t t I e c r us h i n g o c cu r r e d i n s ma I I e r - s i z e d 

fractions. Jccor dingly he sieved t h e sa moles, recorded the 

weight of the fraction larger than 2 mm, then discarded it. 

~she noted, the greatest effect of t h e . sedi ments was by th e 

finer fractbns ·which had the largest tot<.!.! surface area ;Jer 

unit weight, and that were most i moorta nt in precluding 

waste migration. Those are the clay minerals. 

His :rnrk sho.-1ed that the Ringo! j r c r rn3 tion sedi;r,ents 

t en d e d t o a l m-1 e r g r av e I co n t en t , a h i g h er s an d , s i I t an d 

&fay content, a higher caca 3 content and a h igher exchange 

capacity, reflecting largely the difference in clay content. 

Mc Hen r y ran a pro fi 1 e on on I y on e 1~ e I I i n th e s o u th er n 

part of the Hanford Reservation. It ,~as ;.iel I 399- 1-2, betHeen 

the ~aste trenc h es and the 300 Jre~. Hence it is in a~ Ideal 

location fo r correlation to the samoles uctalned curing t he 

current j rillin<J project. Cf par t i cu l ~r s ig n ifi c::ince are ~h e 

c l a y co n t~n: , :h e CcCJ-:i: cont •.: r. t , ::1 n G th e .:::.1tLrn e xc h~nge .,, 

c ::i o a c i ;_ 'J • -;-·7:: ~ u rr.::13 r i ,'. ;; d c:.i. t ::i. ~ r e s ,, J ,Hl o n Ta b I e 2 ( from 

·.: ::Henr 1 ). 

-
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Roedcer fn 1957 ( 7 ) determined the clay mineralogy 

of numerous samples, especially of the Pasco Sravels and 

the Touchet 3eds, although at sites some miles from the 

300 jrea. Ho~ever, the origin of the deposits argu es that 

the data are applicable. 

The si It fraction of the Pasco Gravels is an estimated 

501 quartz and 40% feldspar~ The clay fraction is an estimate~ 

301 quartz, 20{ feldspar, 20% chlori tE, 10; mica, and 10~ 

montmori I lonite. 

The silt fraction of the Touc h et Jeds is SO~ quartz, 

301 felds p~r, an d traces of mica a n d ka u l initc. The clay 

fraction is 20 ·;1 rn ica, 201 kaolinite, 1c-; mc ntrnorillonite, 

10.~ ch! orite, 10:i{ rntxed chlorite-mont morillonite, and 

traces of feldspar and kaolinite. Roedder concluded that 

the catio n exchange capacity values " ·,;i 11 fal I rather erase 

to values calculated by the expression 

(1.1 x ;t montmori I lonite = 4) " 

thus empha s izing the importance of even smal I amounts of clay 

minerals, rather than merely clay-5ized particles of quartz. 

LI THGLCG IC COMPCS I Ti m 4 CF Tri ~ Ps\SCC G~:\ \/EL-3 :~ T Tf-1='. 300 .-iREA 

The rock tyoes present in the Pasco Gravels ·,;ere 

derived fr? ~ th ~ entir e drai nage basi n a ~ t~e Columbia River 

2-nd it-s trioutnries. Consequentl'J virt uall y every rock type 

dura b l e 2r.au gh : ::i '.il tr1Jt:1n d ~r :ins oor t to t r. e P:tsco :3asi n 

,; f t -, 2 i r ~:.; ~? ~ n ·, :; s , I o ca I I '/ '..i r e '.J r ~,., i ' 1 1: r- t • 

-
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The fol lo,'ling rock types, in and near the ~00 .;ren, 

were fdentffied as follows. Ho1vev~r, the gravel cornoositicn 

changes from site to site depending uoon the charact~ristics 

of the indivfdual floods and floud surtJes nt ~ site locale. 

321 (.uartzite, quartzose and auartz.;. ·rich.. roc~s. 
They were derived in larg e oart from the 
3elt Suoergrouo rocks of ~e ster n ~o ntana, 
northern Ldaho and northeastern .;'ashington. 
They · include rocks su ch as ~neisses thnt were ·· 
not readily identifi :.:.b le because cf their 
s rna I I size. 

19; 3asalt, in large part prooaoly locally 
derived as indicated by the comrnJn angu l a rity. 
I n scme ins:ances :r.e :Jasal t flow fror:i 11hich 
they ·.-1ere stripped 1,·a~ i ,fontified. C ften th:.1t 
flo,-; ;v as locall y exposed. 

1~ .-:: C !--J vclc:J.nic rocks, :nclt.;ding rhyJlit2s and 
andesites found in the Ck anogan Highlands and 
i n th e n o r th Ca s ca d e s • Th ~ y i n c I u de th e f e I ,j

s O a r .. : i C h r O C i< S C i t e d . r., '.J N e y/ C O !i': ;:; • 

9 -t ,.,, 

4. ,f 
/Q 

Greenstone, largely chl~rit i zed volcanic 
rock, fro:r. numerous s;:H.Jrces. Lar ge amounts of 
greens tones would indicate sources in the Snak 
River canyon fn Ida r,~ , :ience indicate that 
th e g r av e I de po s i ts •,.; er e o f ::?. g I a c i a I La k e 
Bonneville flood. 

Gneiss, derived large I y from the Okanogan 
Highlands. 

Chert and jas;:,er 

3reccia, si I ici fied, fr o:n the Okanogan High
I ands. 

C3liche, locally deri ved . It is readily 
destroyed in transoort henc~ ~ust have hod 3 

local source. 

? et r i ff e d ;1 u o d 

1)~ Grnnodiorite, dlorite, ]:J.tJro. Juived from 
t:,e Cknnogan Higr.lands and thP. r.orth Ca3cades. 
:. :arge c•.!rc 2r1t :.:.ge u r" : he .;r2.nitic rocKs 
~vic entl ; ',ier -:: ice r::1f~:1::i. 

,,-"..!.cc-s -::IJ::;t.s of '."::ir ,J:.i ld F" o r~:1..,i 0:. ::.,eai'~ent:, 
~11i::;;ntly :; .:.J.tl..r::?.:cd :..:.nc: frozo?n :.it t~2 tir.ie of 
scc uriri'] :..1rid - :r:..:.nsocr:. /ery local in origin. 

-
-·-· 
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Six ;,iells first ~,iere drilled at the 300 .l rea ,iaste 

trenches on the levee or berm bet ween t h e t~ a t r enches. 

Th e f i rs t 5 we I I s we r e d r i I I e d 4 0 fee t de e p , the s i x th , a t 

the south end c f the trenches at the ~~ir boxes, ~as 

drilled 45 feet deeo •• • well sc:-een 1~as installed in the 

sixth 1,iel I and th e wel I \-iaS cased. That i•;el I permits ro'Jtine 

ground ;-,ater s,i-m~I Ing. The casings in the first five ivel Is 

i-; e r e o u I I e d an d s a I v a g e d as th e H e I I s ;i e r e d r i I I e d • 

Th e w e I I s :i er e d r i I I e d w I th the add i t i on of as I i t t I e 

~ater as possible, to ~inimize leaching and dilution of any 

substances deposited on t h e sediment s. The cuttings and 

ba i I e d mater i a I_ s \1 er e ch cc k e d by a rad i at i on mo n i tor , then 

examined and described by me. The materials were compared to 

those m3.rerials exposed in the trench :,; al ls, and to the 

I o gs o f n ear by ;-1 e I I s , pr e v i o us I y d r i I I e d • 

Samples from the i1el Is were obt::iined at 5-foot inter

vals by bai I ing. Attempts ~ere made to obtain samples that 

were as representative as possible Cobble and boulder 

gravels ho 11ever are major constituents of much of the sed

iments and could not be included in the samples ~ithout 

crus h ing. Henc e the samole descri ~ ti~ns were nugmented by 

o b s e r v a t i CJ n s o f th e t r e n c '"l e s n ea. r t h e r e s p ~ c t i v e .~ e I I s • 

Th e o u a r : z i t e s a n d q u a r t z o s e o e :::i b I e t o c o b !J I e g r u v e I s 

3.l r:i os t .;:: i \· er .;:J. l!y are '.)resent :1:; s u :-r :.:,u ndcd to 1·1ell-rounded 

r o :: k s , ·.J :: c c. 1...: s :: c:i f t h t~ i , ·.~ •:! c! r •~ :.i r i n:.] tr a. n s o or t f u r I c n g 

fiv'= to t-2n-r:iilli:r,eter range of dia ':! eter, it was considered -
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to ha v e b e en b r o ~ e n i n d r i I I i n g • Th e ;.; e I l I o g s th en r e f I e c t 

thnt observation. 

aoulders and cobbles of course drilled with difficulty. 

Frequent discussions with the dri Iler resulted in data 

on the size of the cobbles and bou l ders and whether other 

ca u s e s o f d f ff i c u I t d r f I I i n g ·,; e r e e v i d e n t • 

Fol lo1·1ing completion :Jf the ;-1el Is, samol -= S ·.~ere ob

tained from the trench bottoms. That samol ing required 

that standin9 water not be present In orJer th~t the sed

iments be s::1:11pled and not the •,rnt2r. Hence sampling had to 

be coordinated with a changeover of ~ffluent disposal from 

o n e tr e n c h to th e o t h e r • To o I on g a ,,; a i t a f t e r ch an g e o v er 

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 so~e instances in · 

the drained trench ~hi le some wa t er sti I I r~mained in pools 

in i t. 

~xamination of the sediments sampled, and examination 

o f th e tr en c h 1-ia I I s n ear th e s amp I i n g s i t e , s h o ~1 e d th a t 

al I the sampl~s were typical of the highly heterogeneous 

ma t er I a I s p r e v i o us I y d r i I I e d • Th e y a c ca r d i n g I y w er e n o t 

s p e c i f i co. I I y des c r i bed. Ct her r ea s on s 1~ er e ( 1 ) the s e d i men ts 

:·1 e r e s an d y an d s i I t y p e b b I e to b o u I d e r g r av e I s :1 h i c h co u I d 

not be included in the rel;:itlvely smal I snmples taken, 

(2) any ~ont:..J.minants present most I ikely would be associated 

,; ith thefiner- c; r o. ined sediments t 2c:..1use o f t he lar-;:ier surfnce· 

J r ~ a ~ ~ r :... :1 i t :-1 e i -:; n t •J r v o I u 11 e an a t ~ e r :: ..i c.: t i c n :, f t ~ e c I a y 

-
.... 
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minerals present. 

That the fineness of the sedf ments is (mpor:a nt, as 

noted by Mc Henry at well 399-1-2, ~-ms observed In se v eral 

of the sampling pits. Blocks of silt, evidently satur..ited 

and frozen when transported and deposited, contained 

considerably hig her levels of uranfurn contamination than 

adj a c en t co a;- s er - gr a i n e d mater i a I • I n add f t i on , the con

tamination fel I off rapidly within an inch or ttio. Probably 

that 1-1as the result of several factors (1) the low per- 

meabi I fty that p recluded effective contact bet:,een tbe sf It 

core and t h e uranium-bearing solution s , and (2) the lac k of 

a st~ep enough concentration gradient to move the ura n ium 

deeper into the core of the block. 

CH1 ~J G rnG 1:A TER Ll:VELS IN TH E iRENCH~S 

Jater is discharged to one trenc h at a time of the 

two trenches. Ra t es range from I ess than 2000 to 3000 gpm 

or e v en mo r e • I n i t f a I I y the i-1 ate r I e v e I s i n the r e c e i v I n g 

trench remain low. :lith time, ordln a ri ly :-i fe\, i·Jeeks, the 

i n f i I t rat i on r a t e de c r ea s es a n d th e ',i a t er I e v e I · i n th e 

tr e n c h s I o \·/ l y r i s es • U I t i ma t e I y th e i'i o. t er I e v e I r i s es t o 

a few feet from the top of the berm or levee separo.ting 

t h e t r e n c h e s • Th e n t h e ~-;a t e r i s .d i 'I e r t e d t o t h e o t h e r t r e n c h 

an d t h e f i r s t t r en ch i s a I I o 1·1 e d t o d r a i n • 7'h e p r o c es s i s r e

n eat ed • 

. s amplin g o f t h e s edi rn 1?n t:, in th e: tr e nc h ~o:t ~:ri s r e-

u n de r :tu~d ing of the ~v ents occ~rri ng ~as desirable. The 

-
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follo '.-iing description fs an explanation that appears to 

satisfy the obsarved events and the nature of the materials 

beneath the trenches. 

I n i t i a I I y th e ~" a t e r s e e p s i n to t h e g r o 1 .. m d as a 

result of gravity and capi I lary forces • . iher e hfghl y 

permeable sediments (clean gravels) are piesent, gravity 

flow pred6minates. Elsewhere capi I lary forces are important, 

and reach a maximum fn fine-grained sediments where gravity 

f I o "Ii i s n e g I i g i b I e • G en er a I I y a mi x o f t h e t\-1 o pr o c es s es 

occurs. 

The -:.·1etted front, in uniformly fine-grained, Im-;- · 

p er me a o i I i t y mate r i a I i s rad i a I I y o u t'.1 a r d an d d ~nm war d from 

th e tr en ch :i o t tom. l t has the c r o s s s e c t i on a I "~ r o f i I e o f Q 

s em i c i r c I e ( i n u n i for m ma t e r i a I ) • I t s p r ea d s I at e r a I I y an d 

do Hmm r d u n t i I a d i s con t i n 'J ! t y i s en co u n t er e d, That may i n

c I u de the ~i a I I s o f th e other trench , a ch an g e i n : he bedded 

sediments, or a significant change in the ~oisture content 

of the sedimer.ts. Those conditions provide a change in 

s pa c e i n t h e mag n i tu d e o f t h e cap i I I a r y for c e s • 

Significant flo~ across the discontinuity does not 

n o r ma I I y o c c u r :J n t i I th e f i e I d cap a c i t y ( s p e c i f i c r e t en t i on ) 

fs exceeded such that gravity flo~ results. The flow rnte 

then incr~ases untl I saturated flow is achieved. ~ralnnge 

acrcss the dlscontinuit'} occ ,.;rs, initi::.:.lly 2.t ::i point, and 

the proces3 is r~oeo.ted un:i I ~nother d iscontinui t:: is ~n-

c o u n t e r ,:; d • 

: h e '. i ::..:. t '= r ~ ::i o I 2 , ;; a t ,_; r :: : c ci f I u ·.-; o c c u r s i :-i : i1 e '= n ~ i r e s o i I 

--
.... - ·- - - · . ..---.. -- c-• 
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column. This may require a considerabl~ ~eriud of time, 

perhaps many weeks. Gravity flow the n uccurs over a lar ger 

an d I a r g er a r ea u n t i I i t s f I o \·i e qua I s th e i n f I o i·I i n ta th e 

trench. 

Once gravity flow is achieved, the jater table becomes 

increasingly affected, and rises a.s the ~ater flo w to the 

water · table increases. A hi gh er ~ater ta b le, reflecting the 

increased recharge, means a reduced gradient is developed 

fr o m t he tr en c h • F I o -w o u t o f th e tr en ch i s r e du c e d • Th e :-; a t er 

level in :he tren:ch then rises to create a higher hec.d and 

a s t e e p er g r a d i en t f o r i'/3 t er rn o v em en t. S i m i I a r I y , as th e 

h ea d i s i n c r ea s e d, cap i I I a r y a c t i cm i n Ju c es 1m t er to r I s e 

t o h i g h e r I e v e I ~ a. t , th e tr e-n c h s i d e ~ • u I t i ma t e l y · -;·; a t er i s 
-: '; 

present in the wa l Is of the adjacent trench above the floor 

of that trenc h . ;iater flo :·1 from one trench to the other 

does not occur, ho~ever,under un~aturated condftibns untl I 

the field capacity Is exceeded becaus e of the discontinuity 

p r es en t a t th e t r en c h \i a I I • I f a d e qua t e I y p e r rn ea b I e g r av e I s 

a r e p r es en t , s a t u r a t ~ d -:' I o ;.i ma y 0 c cur • n, i s i-1 as s e en a t 

s e v er a I s f t es -.,· h er e v e g e ta t i on gr ow s I r. th e tr en ch 1-1 a I I s • 

Vegetation seemed to grow rncst abundantly at sites 

that indicated pe r meable grsvels extend t hr~ugh the berm or 

I evee. 

The t ransmfsslvi ty Jf the ?uscu ~ravels i n t he 

~ichl~nd - ~ort~ lichland nreu 
I 1,. ) 

g p J/ f ~ \. 
/ 1 \ 

J~:,G \ I C ! t 2 ·_1 

,; ·.: I I :.., • 

ra nge 0f v~ l ~~s from seve r a l 

.• r.y c.;-;- 1: '':t.i St.! 11al ~e s •:.:in ;;e 

-- - 1 
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cited to sho~ th~t flo~ rates of 2000 gpm ~i I I sig

nificantly raise the water table beneath the t~enches. 

That rise is confirmed by measurements by Lindberg and 

8 on d ( 
1 

) • ( s e e Fi g u r e 3 ) • The I r w or k s ho;~ s a s tat i c ,1 ate r 

I eve I about 1 .5 feet higher than what is probably nor:-:ial. 

The flow direction and flow rate of the ground 

waters obviously are significantly affected ~y trench 

operation. 

G?CUN0 JATER FLC~ 

Drilling, test pitting and sampling ut the 300 .lrea 

trenches disclosed no data contra~indicating the results of 

earlier studies reported by Lindberg and 3ond(~)In fact, 

t h e r es u I ts f u I.I y co r r c b o r a t e t hos e ear I i er f rr. d i n g ::; , an d 

provic:e additio:1nl detail on the nature and irnoact of the 

Pasco Sravel·s on ground water movemen t . 

The 300 i.ireo. I ies where, because of the C:.i l1.; r.ib ia 

River paleochannel, per me abi I !ties o f the Fasco Gravels are 

high over a moderately large area extending from north 

of the 300 4rea Into North Richland. Ground ~ater flows 

into the current Columbia River is con centr~ted in that 

area. 

Ground ~uter gradiants thus conv erge on the 300 Area 

from the southwest to nort hw est. From the south~est to 

:, es t , ·,. a t er s fr o :n th e I o s i n g Y 3 k i ma n i v er n ear the Hor n 

ab :J d '.) i'i n 3 tr r; a:-:, for a f P. iv mi I ~ s rn o v e t •J w 2. r ,j t h e :.i. r e u. • From 

t. :1 P. '.lo r th ., >! s t , .. c. t er s f r 1 :n the south i-1 es t ?,. n :; a r t o f the 
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Hi I Is, and Ory Creek Val I ey move south~u5t·.;ard • .At and 

near the 300 Area the waters mingle (see Figure 3), and 

enter the Columbia River largely doi--instrearn of the 300 

Area. 

The natural pattern of flow of gr~und waters is 

materially affected on by high spring rises of the 

Columbia River, when reversed gradi:nts temoorari ly in

crease bank storage. Js Lindberg and 3or.d point out, a 

significant impact n~w Is rare owfng to Columbia Rfver 

regulation and the creation of the McNary. Dam reservoir 

'(Lake ;,'allula) 

Any waste discharged to the trenches ~i I I of course 

move downward to the ground water tab~e, In that path the 
. -

waters ~~i 11 tend to move southward, fol lowing , th,:e direction 

of dfp of the deltaic foreset-bedded deoosits • .at the 

water tab I e the flow ,ii 11 tend to be radial I y out:-1ard 

because of the low ground water mound there creat8d (iee 

F l g u r e 3 ) • F I o ·,, t h e n ;, f I I b e ea s t - s o u t h ea s t ·,;a r d t o a n d 

into the Columbia River. 

The precise path of flow wi I I dep~nd upon a host of 

variables, however the ground waters and contained con-

t am i nan t s \-I i I I d i s p er s e an d b e d i I u t e d . I a t er a I I y b y mo v e

m en t through the highly heterogeneous gravels. Numerous 

,i e I I s i n a genera I I y do :-in CJ rad i en t rJ i r e ct i on :ii II i n t er-

cent ::-1ose c ::rnt::iminants ... el Is in that oat.1 Include 399-1-2, 

1--:;, 1-3, 2-2, 2-3~ 2-1, ;-i, ::,- ) , ~: -1 0 , i. -7, 4-9 c.nd 4-10 • 

-
... _,.. 
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Ringold For~ation a~ a ~epth of about 50 feet can be 

considered as the lo·,.;er limit of concern in regard to 

contaminants. This is because of the low permeaJi I lty of 

the Ringold Formation sediments compared to that of the 

Pas c o Grav e I s , an d t h e c I a y m I n er a I c o n t en t. Th e y ha v e , 

consequently, a higher affinity for contaminants than a 

comparable volume or weight of the oftentl~es very clean 

Pasco Gravels. 

RECCMMENDA TIC~!S 

The indicated ground water flow path from the trenches 

to the Colum::da River is oenetrated by a pattern of wel Is 

t h R t v I r tu a I l y g u a r a n t e es I n t e r c e p t I on o f cc n tam i nan ts • Th a t 

interception is even ,_more certain becau3e of the. spreading 

effect of the ground ~ater mound beneath the trenches, and 

by the processes of dispersion that broaden the contaminant 

p I um e do:; n g r a d f en t an d v er t I ca I I y as w e I l • D i s p er s f on i n 

addition dilutes the contaminant concentration, even prior 

to its dilutlon as the contaminants enter the Columbia 

RI v er. 

The question may be raised - that cuntnminants ~re moving 

at depth, along the top of the R!ngold Formation and be-

neath some ;-1ells that are less than fully penetrating of the 

aqul fer. The concern aopears ground I ess becau~e of the shal I 01-1 

d e p t h o f th e o I cJ ch a n n_ e I ( I es s t ha n 30 f iJ e t ) i n ',-1 h f ch d I s -

per3ion shou!~ di~tribute the contaminants uniformly. 

Jh oui d ,:onc L• rri still:)€ oresent, ·.! li rn ited ']rogram of 

c o u I : J •1 p r :: c ~ a e d ::i i' ~ h ~ 'J r c c u r 1: m e r: t :J f : ~ ~ :J e r a t u r e o r o f i I .? s 

in }.;ey .,el le; :y ~;,e ,..:se 0f temperature pro:::es. Such surveys -
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fn past years, as noted by Lindberg and 9ond(l) were 

highly effective in distinguishing bet~een normal ground 

waters and colder river waters penetrating inland. Temp

eratures also distinguished effluent waters that were warmer 

than the ground ~aters in late sum~er and cuolar than the 

g r o u n d "rv a t e r s i n iii n t e r ( s e e L I n d b e r g a n d :3 o n d , F i g 'J r e 4 • 9 , 

also Figure 4 of this rep~rt. 

Randal I E. 3ro~n 
Registared Geologist 
State of Calf forni a 

Certificate No. 525 
State of Gregan 

Certificate No. G-385 
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r::s T HCL.:: NO. (NJrth end of trenches) 

0 

1 5 

15 feet Gravel, sand and silt , o'.)orly sort2d. 
Gravel ranges fr'Jm oeb1les t:J :ioulders, 
dominantly less than 6 inc he s ir. diameter, 
but up to t8 inc hes in di..i-r:eter. 3uulders 
are basalt, evidently loco.lly derived, cob:Jles 
are d:;minantly uoriver exatic rock types. Tri:ise 
gravels in part ~ay have been scour2d from the 
Ringold For~ation, the ¼e athering rinds ~orn 
off ard the gravels redeoositec. 

Sil: is present as coatin~s 0n gravel, indicating 
r o i I e d ~ate rs ( s I u r r y f I o o d s ) • Ca I i ch e ( ca I c i um 
carbonate) . occurs as thin coatings on the under
side of cobbles, and prcbably is appreciably 
less t h ::n 1~ of the tctal sa ·;iole. The gravels 
are unce~ente d , and cave into the hole. Casing 
must b2 frequently driven and ~ater added to 
create a slurry fJr the supo~rt of the hole and 
for bailing of cuttings. 

The cob::ile and boulder g ro.vel indicate the 
pro:J.'.lb I e base of a graded d2pos it. _ _ 

- 22 feet Gravel, sand and silt. Gravel is dorninantlv 
cobbles, sand is coarse grained, silt is less 
than 5/~ of the samole. Mo culiche noted. Gravel 
is 501 basalt, 50J quartzite and quo.rtzose rocks. 
Th e d r i I I i n g r a t e i n t he i n t er v a I a f t er pas s i n g 
through the boulders in the higher interval. 
This is the prooable top of a remnant of a 
g r a d e d g r av e I de o o s i t b e I o \~ th a t i n th e O - t 5 
foot interval. 

22 - 27 feet Gravel, domin~ntly pebbles of basalt. Clean, 
Ii ttl e sand, only traces of si It. Pebbles are 
less than 5 mm in diameter. 

27 - 32 feet Gravel and sand, clean. Gr::i.vel is oebble to 
cooble in size, gravel is about 65;s '.)f the 
samate, sand is co~rse grained 3.nd is about 
35% of the sample. Si It is o"IY a fe~ percent 
of tr. •1 total. 

3 2 - L; O -;"" ~ e ~ S a n d a r. d g r o. v e I , \·i e I I s o r : 2 .j :J. r. d c I e u n • SR n d 
is mn r~ t~an Jo; of t h! G~mpl~, averages about 
0 • 5 r~ -:, i ~, d i :1 rn 2 : -:: r • 3 :.i n a c ;_; n s i s t s y f s u b r o u n c e d 
to .:cl I r:J llr.d;;d cj:i r:: :; r- a i~ s . ir2.ce-., :)f ::iica 

:..;. r e :: r es e,., t • :; '.1 n :.: r I o ·,is i ,, t; t ,, e :~ e I I ,: u r I n g ~ a i · 1 -
i r 1 -~ • : ---~: s ;..! I t c ..., ~ ·_; ~ i : ,~ : ;2 s ~ ~ G '..J : 3·J ~ u f ~ h e t u t a I 

--; 2 ·;, o ! ·: • ·1 -.: r r., '= ::! :i i I i t y 'J ~ : .-~ e ,;:u t ~ r i n I s i 5 :1 i g h • 

. =-r o::i 22 fe et ,~J ·. ;r ·.;ar1 ~ i;e '7' ~-lteri.:ils appears to 
be~ J~ltuic, ; J rese:-~edJ~c deoasit as seen 
i 11 :-; or th ~ i -: h I an d an d J n the a as t ::>an k •J f th e 

. . -
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Columbia River opposite t~e 300 are~. Tr.ere 
the deltaic deposits dip suuth~ard to south
eastward, indicating that the depositing currents 
were from the north. In the so •..Jth part of 
Richland, deltalc foreset bedding shows deposition 
by north:..ard to north1\ 1:st:rnrd-fluidng currents, 
emanating from the Snake River. 

the static water level on wel I completion was 
about 24 feet. The extent of m'.Jundirig of the 
ground ~ater table by percolation of ~aste waters 
is there not appreciable, ~ut may j e measurable . 

TEST HOL£ t: C. 2 

0 - 19 feet Gravel, sand and silt, ooorl; sorted, as in t:he 
No. 1 hole. Gravel included numerous boulders and 
totals to about 40J of the s:::.•n~le. Sand is 50~ 
of the sample and silt is 101 of the sam~le. 
Clay and cal tthe were not noted but are probu~ly 
present as in the No. 1 hole, in amounts less 
than aoout 1%. aasalt is dominant in all Jut the 
sf lt-siz~~ fraction, a~ indicated by the dark ·gray 
to black color of the ~ashed sample. This material 
appears to be the base of a gr:ided gravel deposit. 

19 - 23 feet Sand and gravel, clean. Sand is medium to coarse
grained and is largely basalt. Gravel is granule 
sized, less thsn about 5 mm in diameter, and is 
largely basalt. Silt is about 11 of the sample. 

Particles Jhow I ittle evidence of breakage by 
d r i I I i n g • Th e d r i I I I n g r a t e i n c r ea s e d as i n th e 
No. 1 hole. This material is probably the deltaic, 
foreset-bedded deposit at the too of a graded 
sra~el sequence as elsewhere seen. 

2 3 - 2 8 feet Grave I , s an d y, on I y tr :J. c es u f s i I t • '.·i e I t so r t e d 
and clean. Gravel is lar:;ely gro.nule in size, 
sand is medium- to coaos e ;rained in size and is 
largely basalt. Sa~oles a coears t~ be of an operr
,/ o r k g r a v e I o f h i g h o e r :n e u a i I i t y • 

28 -,.0 
- ) -...J feet Sravel, clean and ;-1e li sorte:-J. Cnly traces of 

silt. Sravel is l.:irgely oe 'J:iles, averaging about 
2 c~ in diam~ter. SamDl es is of an open-work 
; r ::i. ·1 2 I • Sr a 11 e I i j ,~: !) 1. :. 2. s a I ~ , 2 0 ~ P. x o t i c r o c ~ 
t ynes ( vu l.:anic), '.l C { :-:i~ ar U ite and qu:..:.rtzose 
rcc~s. ;':~is gr~vAI '\r)p ~2.rs tJ be t he ~J ase Jf the 
d e I : :.i i c :·or cs e t - :: 2 "."1 de d : r c. 11 ~ I s • 

. -
... . . ·•·· ........ . J 
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38 - 40 feet. Sand, gravel and sl It. Sand is medium- to 
coarse-grained, is 65_;;; of sample and is largey 
basalt. Gravel is granule-sized, fs 30;& of the 
sample and fs 50; basalt and 50% exotic rock 
types. Si It is 51 of the sample. 

TEST HOL~ MC. 3 

0 10 feet 

10 - 21 feet 

Gravel and sand. Gravel is less than 4 cm fn 
dla~eter and is 601 of the sample. S~nd Is 
40'& of the sample. Silt is sparse, 1-;ashes out 
of the sample east ly. 

Sand, gravel and si It. Sand is 60~ of the 
sample and is dominantly :asalt. Gravel is 
dominantly pebble grav!I with some cobbles and 
boulders, aggregates to 30% of the sample. 
Silt is largely quartz grains, ~iith some feldsp!lr. 

21 to 30 feet Sand, little gravel and little silt. Sand is 
coarse grained. 4 few peboles show weathering 
rinds, indicating scouring of the Ringold 
Formation nearby and redeposition. This material 
is probably the top of the deltaic foreset
bedded deposit. 

30 to 35 feet Gravel, only traces of sand and si Lt. Gravel 
Is granule to pebble sized. Clean and wel I sorted. 

35 to 40 feet Sand, clean and wel I sorted. Coarse to very 

40 

coarse grained. Dominant I y basalt. 

feet Sand, gravel and si It. Sand is 50% of the 
sample, i;;; lar-gely basalt. Gravel is 45% of the 
sample, silt is 5% of the sample. The total 
sample is about 50% tan quartz 

The sample appears to be fro~ the base of the 
foreset-oedded deposit ~nd pra~ably is of a 
b o t to ms e t bed, or the top of a s ti I I deeper 
graded sequence. 

. --
- .... .. --. -.. .... . ·- .. .. ,I ··- ....... . 
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TEST HOLE ~J O. 4 

0 5 feet 

5 - 10 feet 

-33-

Gravel and sand. Gravel is less thnn about 6 
cm in diameter, is 60% of the sample. Sand is 
about 40~ of the sample. Cal iche coating on 
gravel Is present. 

Sand, gravel and sf It. Sand is 55% of the 
sample, is largely coarse grained and is dom
innatly basalt. Gravel is 40.1 of the sam;:,le, 
is largely cobbles and boulders, is 501, basalt 
and 50; upriver exotic rock types. Silt is 5;b. 
Cal iche and clay were not noted but probably 
are present in amoun t s of a percent or so. No 
weathering rinds were seen. The sample is typical 
qf roiled water deposits. 

10 - 17 feet Gravel, sand and silt. Gravel is r.iixed pebble, 
cobble an J boulder gravel, rnulticolored, larg2ly 
of upriver exotic roe ~ types. Sand is medium to 
coarse grained, is largely ~asalt. Fine sand and 
s i I t i s s u b r o u n d e d to ;-; e I I r o u n d e d qua r t z g r a i n s • 
At 17 feet the test hole wen t out of t h P cobble 
and boulder gravel. 

17 - 22 feet Grave I, · sand and s i It. Gruve I is 55 ;~ of the 
sample, is 50,'~ basalt, 50.:'h exotic, upriver rock 
types. Sand Is 4o,;; of the sample, is largely 
basalt, grains are angular to subangular. Si It is 
5d ;o • 

22 - 35 feet Gravel, sandy. Gravel is largely granule to 
pebble gravel, less than about 4 cm in diameter. 
Sand is only 10;a of the sample, si It is in traces 
only. A I imited pebble count at the 30-foot depth 
s h m; e d th e f o I I o i·Ji n g : 

Basalt 60 % 
Quartzite 12~ 
Gneiss 10~ 
'vo I can i c r o c l<S 
(other thsn basalt) 
Greens tone 4 { 
Chert 4-~~ 

, c ·-f ,o 

The s:..i.mple Is tyoic:il :.;f 10 ,.;;;!I I)' o:Jserved del tnic 
foreset-bedded deoosi ts . 

3S 40 feet :;rr..vel a n d sane. Grn.v e l is :; ro.nule to pebble-sized; 
:::;nn d i s v er y co:ir se - •,Jr:::i.i n~a • .Snrnple is ·,,e l I sorted 
c7.r.d c l 2<.1. n. ~r'J.V,;I i G C:< :,~s:1 1:, :s:; exotic r:;ck 
: yp':s . '.] :r.::?.11 ;, ;;-;~u :its Jf fir , ~ su n us ;_i n d silts .J.re 
lar ge l y ~u~rt z . 

- •· -M ._.__ ..... 
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40 feet Gru.vc I, sand and s i It. ·3ro.ve I is pebb I e to 
cobble-dized, Is lar9ely quartlite and other exotic 
rock types. Sand is coarse Jr~ined, is angular • 
F ine sand is largely quartz 3nd ls suorounded. 
This is probably the too ofthe l~ :;e r part -::if a 
grajed deposit (bo t tomset oeds). 

TEST HOLE ~.JO. 5 

0 

5 

1 5 

5 feet Gravel and sand. Gravel ranges in size fro-n 
pebbles to boulders, up to 24 inch1s in diameter 
and that are angular to subangul~r. Clasts of 
Ringold Forma tion sediments are present in the 
trench 1-ial Is. They are si I ts that r.:ust have been 
saturated and frozen a t the time of the floods, 
in order to have been transported intact, even 
short distances • .A fragm ent of cal iche 10'' x 

15 feet 

- 18 feet 

- 32 feet 

5" x 3" also Has noted and lies near the Ringold 
clasts. Gravel is 651 of the sumole, boulders are 
15Z of the gravel. Sand is 301 of the sampl e ~ ith 
basalt do~inant in the coar se sand fracti on as 
angular to subangular gr~ins. Fine sand and si It 
is 5t of the sample and is largely quartz grains, 
rounded to subrounded. The to tal samole is abo ~t 
1~ O 1a 0 as a i t , the re ma i n de r i s up r i v e r · ex o t i c i o ck 
types. 

Sand and gravel and sf It. 3n nd is largely cngular 
to subangular basalt in the ~deium- to coarse

grained fraction. Fine sands an d si It are lc.rgely 
quartz, rounded to subroundcd. Si It is gray-green 
in color when wet, sample is dark gr3y to black when 
~-1 as he d, i n di cat i n g do mi n ~ n c e o f bas a I t • U o c I a y , 
ca I i ch e o r w ea th e r i n g r i n d s i·I e r e n o t e d • 

Sand o.nd gravel. Sand is 50~ of sample, very coarse 
grained sand is basaltic, fine sand is largely 
quartz. Gr::i.vel is 35:{ of s2.mole, quartzite and 
quartzose rocks are dorninant. iwmerous fragments 
( b r o k en i n d r i I I i n g ) s ho 1-; ,., ea th e r i n ;; r i n d s , h en c e 
they were scoured from the neur~y qingold Forma ti on 
a nd redeoosited a s~ ~r t distc.nce do~nstream. 

So.n.:J, qr:.:.ve l 2.nd a tr:.!ce uf sf It. PcJo rl y sorted. 
s an ri I s · I a r' g e t y v er y co a r s e g r a i n e d ( a o o u t 30 i 
of s.:irnoie), fine tJ rnediurn gr~ined snnd is 20,1 of 
t~e :.8.1101 c. 3asal t is ctc,;1in:.1nt in J. 11 :)~t the fine 
t o v e r y f i :, e g r a i 11 e d s a. n d • .:; r a v e I i s 5 v '~ o f t h e 
su ,r,pl e · . .,i ~r1 30 ·s as ~run'..ll ~ !J r ~!v el, and 20.~ as 
oe:rnle q r.:ivel. Gr;1•1el is 1~1.. r ·;;2 ly :nen- ·. :ork. Most 
J f ~ ~ 2 s a WJ I e i s 2 -:---n i n a i :J. Te t 2 r • :Jr i I I i r: g a cc e I -
er ::it-.:-J at 21.S feet, · .• r.er-2 : :,e del t::iic foreset
:.::edded ceoosits u.::c:.J r. 

·-
---· ..._ ___ -... 
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32 40 feet Sand, gravel and si It, poorly sorted. Sand 
is 50,:t of the sample, gravel Is 4S,1a of the 
sa~ple, uith about equal parts of granule 
and pebble gravel. Silt is about SJ of the 
sarnol e, was di ffi cult to ;rnsh frorn the sample. 
The 40-foot sample is sot gravel (granule gravel 
i s 1 0 ~ , p e b b I e g r av e I f s I.: O :~ ) s a. n d ! s 4 O i~ an d 
silt is 101 of the sample. cverall the sarriole is 
50% basalt and 50% quartzite a~d other exotic 
rock types. Hard packed sand was encountered at 34 
feet, Test hole encountered the del taic foreset
bedded deoos it. 

TEST HOLE NO. 6 (South end oftrenches) 

0 1 4 feet 

1 4 - 20 feet 

20 - 30 feet 

30 - 33 feet 

33 - 37 feet 

37 - 45 feet 

Gravel, sand and a little silt. Poorly sorted. 
Gr!ivel is 90:1, of the sample, is a oebble to 
cobble gravel. 9asalt predominates. Sand Is 10% 
of the sample, largely basaltic. Silt is present 
in traces as a coating on gravel. Some cal iche 
1s present, 

Grav e I , , s an d an d tr a c. es o f s i I t , as ab o v e • 
Orf fling rate Increased significantly. 

Gravel, wel I sorted and clean. Dominantly granule 
to pebble size. This material is of the deltaic 
foreset bedded deposit. 

Sand, gravel and silt. Sand is ir. subangular 
grains, sand is 45% of the sample. Coarse sand 
is basalt-rich, fine sand is quartz-rich and 
consists of better rounded grains than coarser 
sand. Gravel is pebbles of auartzite that are 
•,1el I rounded, and basalt that is subangular. 

Grav e I an d s an d , it e I I s or t e d , Grav e I i s gr an u I e 
to pebble sized, largely bns:J.lt. Sand is course 
grained, dominantly bD.58.lt.Some petrified wood 
is cresent. ~eatherlng rind3 occur on some gravel 
indic3tir.g a probable source in the nearby Ringold 
For~atfon sediments. 

Gravel and traces of !;and. ,iel I sorted. Gravel 
is oebble sized, a maxl~~m of a~o~t 2 cm in 
diameter. Sand is coarse to very coarse grained, 
incr~ases in amount from L;Q to 43 feet. Silt is 
ab S en t • j O e Ob I e CO Un t Sh J ;•j e j the f O I I J II i n g : 

quartz it~ 
1:..1. sal t 
:;neiss 

L I"\ _, 
J ; 

1 . ; •: 

1/olc~ri c r.::c xs 
other than bas a I t 

Greens!one 3{ 
Chert, jasoer 3~ 

1 O,{ 

-
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The samples indicate very high permeabilities. 
Dur i n g b a I I I n g , p e r ch e d 1·rn t 1:: r fr om the tr en ch ·,-1 as 
heard entering and flowing down the wel I • 

Coar s e s an J f I ow s i n to the 1, e I I to a de p t h o f 
three feet. 

Th e b o t tom t en f e e t o f th e i·I e I I was s c r e en e d , for 
sampl Ing and test purposes. 

This fnterval probably is the lower part of the 
deltaic foreset-hedded deposit. 

-
. ,. _______ .... ... --.-..... - -~ 
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APPENDIX G 

Analytical Results 
. . . . . . 

Sample Numbering System 
Shallow Sediment Results 
Well Sediment Results 
Radioactivity Results 
EP Toxicity Results 
River and Process Trench 

Water Results 
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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: 1A5Xl 
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 loose sediments 
D - 18" below loose sediments 

Bottle Designation: A - Analysis at US Testing 
B - Backup storage at 325 Building 

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

Example: ElLAXl 
East Trench 
Marker at Oft. #1 
Loose sediment sample 
Analysis at US Testing 
VOA Analysis, bottle #1 
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SOIL SAMPLE A~ALYTICAL RESULTS ABOVE DETECTION LIMIT PAGE: 1 

CONSTITUENT DETECTION SAMPLE SAMPLE SAMPLE SAMPLE 
NAME UNITS LIMIT DATE ElDA DATE ElLA DATE ElSA DATE E2DA 

------- ---------- -------- -------- -------- --------
COLIFRM I.IPN 2.20E+00 08/06/86 1.60E+0l _. I 

BERYLAM UG/G 6.00E-01 08/06/86 8.00E-01 08/06/86 4.00E+00 08/06/86 3.00E+00 

STRONUM UG/G 3.00E+01 08/06/86 4.60E+01 08/06/86 1.44E+02 08/06/86 1.43E+02 08/04/86 4.30E+01 
:.1 

ZINC UG/G 6.00E-01 08/06/86 2.82E+02 08/06/86 6.64E+02 08/06/86 8.96E+02 08/04/86 1.99E+02 

CALCIUM UG/G 5.00E+00 08/06/86 6.22E+03 08/06/86 1.02E+04 08/06/86 1.42E+04 08/04/86 7.76E+03 

BARIUM UG/G 6.00E-01 08/06/86 1.47E+02 08/06/86 3.72E+02 08/06/86 4.60E+02 08/04/86 1.38E+02 

CADMIUM UG/G 2.00E-01 08/06/86 4.00E+00 08/06/86 1.70E+01 08/04/86 9.00E+00 

CHROMUM UG/G 1.00E+00 08/06/86 6.10E+01 08/06/86 1.76E+02 08/06/86 2.98E+02 08/04/86 3.20E+01 

SILVER UG/G 1.00E+00 08/06/86 6.90E+01 08/06/86 1.70E+02 08/06/86 2.46E+02 08/04/86 8.00E+00 

SODIUM UG/G 1.00E+01 08/06/86 2.86E+02 08/06/86 1.01E+03 08/06/86 7.96E+02 08/04/86 3.43E+02 

NICKEL UG/G 1,00E+00 08/06/86 8.60E+01 08/06/86 3 . 64E+02 08/06/86 4.26E+02 08/04/86 8.20E+01 

COPPER UG/G 1.00E+00 08/06/86 1.81E+03 08/06/86 7.32E+03 08/06/86 8.47E+03 08/04/86 6.61E+02 

VANADUM UG/G 6.00E-01 08/06/86 2.07E+02 08/04/86 3.60E+01 

ANTIONY UG/G 1 . 00E+01 08/06/86 3.10E+01 08/06/86 1.22E+02 08/06/86 6.40E+01 
ALUMNUM UG/G 1.60E+01 08/06/86 6.92E+03 08/06/86 1.33E+04 08/06/86 1.38E+04 08/04/86 6.48E+03 

MANGESE UG/G 6.00E-01 08/08/86 2.20E+02 08/08/86 3.84E+02 08/08/88 6.66E+02 08/04/86 4.93E+02 

POTASUM UG/G l.00E+01 08/06/88 6.89E+02 08/06/88 8.60E+02 08/06/86 7.69E+02 08/04/86 6.26E+02 

IRON UG/G 6 . 00E+00 08/06/86 1.74E+03 08/06/86 2.06E+04 08/06/86 3.66E+04 08/04/86 2.62E+04 

ARSENIC UG/G 6.00E-01 08/06/86 1.02E+01 
MERCURY UG/G l.00E-01 08/06/86 2.07E+01 08/06/88 6.84E+01 08/06/88 6.94E+01 08/04/88 6.96E+00 

MAGNES UG/G 6.00E+00 08/08/86 2.94E+03 08/06/88 3 . 41E+03 08/06/86 3.43E+03 08/04/86 4. 71E+03 

LEADGF UG/G 6.00E-01 08/06/86 6.02E+01 08/06/86 1. 34E+02 08/06/86 2.30E+02 08/04/86 8.66E+01 

TOLUENE UG/G 1.00E-02 08/06/86 2.00E-02 
OPXYLE UG/G 1 . 00E-02 08/08/86 3.00E-02 
M- XYLE UG/G l.00E-02 08/06/88 2.00E-02 
TOX UG/G l.00E+00 08/06/86 6.20E+00 08/08/86 2.40E+00 08/06/86 1.72E+01 08/04/86 2.30E+00 

TOC UG/G l.00E+01 08/06/86 2.41E+02 08/06/88 6.13E+02 08/06/86 4 . 79E+02 08/04/86 1 . 16E+02 

NITRATE UG/G 1.00E+00 08/06/86 6.89E+00 
SULFATE UG/G l.00E+00 08/06/86 6.63E+01 
FLUOR ID UG/G l . 00E+00 08/06/86 3.18E+00 
CHLORID UG/G l.00E+00 08/06/86 2 . 62E+01 
SULFIDE UG/G l.00E+01 08/06/86 7.88E+01 
AMMONIU UG/G 6.00E-01 08/06/86 1.40E+01 
ACETONE UG/G 0.00E+00 08/06/86 1.70E-01 



SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT PAGE: 2 

CONSTITUENT DETECTION SAMPLE SAMPLE SAMPLE SAMPLE 
NAME UNITS LIMIT DATE E2LA DATE E2SA DATE E3LA DATE E3SA 
------- ---------- -------- -------- -------- --------
COLIFRM MP N 2.20E+00 08/04/86 1.60E+01 08/04/86 2 . 20E+00 
BERYLAM UG/ G 6 . 00E-01 08/04/86 3 . 00E+00 08/04/86 2 . 00E+00 
STRONLJM UG/ G 3 . 00E+01 08/04/86 8.60E+01 08/04/86 3.60E+01 08/04/86 9.90E+01 
ZINC UG/ G 6.00E-01 08/04/86 1.27E+02 08/04/86 1 . 44E+02 08/04/86 l . 87E+02 08/04/86 9 . 00E+01 
CALCIUM UG/ G 6.00E+00 08/04/86 7.03E+03 08/04/86 6.96E+03 08/04/86 7 . 94E+03 08/04/86 6 . 99E+03 
BARIUM UG/ G 6.00E-01 08/04/86 1 . 62E+02 08/04/86 1 . 16E+02 08/04/88 l . 86E+02 08/04/86 9 . 6e E+01 
CADMIUM UG/ G 2.00E-01 08/04/86 8 . 00E+00 08/04/86 9 . 00E+00 08/04/86 9 . 00E+00 
CHROMUM UG/ G l.00E+00 08/04/86 6.61E+02 08/04/86 2.80E-t01 08/04/86 l . 68E+02 08/04/88 3 . 80E+01 
SILVER UG/G l . 00E+00 08/04/86 l . 25E+02 08/04/86 9 . 00E+00 08/04/86 8 . 80E+01 08/04/86 2 . 00E+00 
SODIUM UG / G 1 . 00E-+01 08/04/86 4 . 89E+02 08/04/86 3 . 06E+02 08/04/88 7 . 24E+02 08/04/88 3 . 68E+02 
NICl<EL UG/ G 1.00E+00 08/04/86 3 . 77E+02 08/04/86 6.60E+01 08/04/86 2 . 08E+02 08/04/88 4 . 70E+01 
COPPER UG/ G 1.00E+00 08/04/86 2.26E+03 08/04/86 6.68E+02 08/04/88 2 . 87E+03 08/04/86 4 . 29E+02 
VANADUM UG/ G 6 . 00E-01 08/04/86 3.30E+01 08/04/86 l . 96E+02 08/04/86 4 . 20E+01 
ANTIONY UG/ G l.00E+01 08/04/86 1.28E+02 08/04/86 1.17E+02 
ALUMNUM UG/G 1.60E+01 08/04/86 6 . 93E+03 08/04/86 6.70E+03 08/04/86 7 . 05E+03 08/04/86 6 . 94E+03 
MANGESE UG/G o.00E-01 08/04/88 1 . 32E+02 08/04/88 6 . 90E+02 08/04/88 1 . 66E+02 08/04/88 2 . 39E+02 
POTASUM UG/G 1.00E+01 08/04/88 2 . 76E+02 08/04/86 6.ll!E+02 08/04/86 4 . 42E+02 08/04/86 6 . 00E+02 
IRON UG/ G 6.00E+00 08/04/88 l.93E+04 08/04/88 2.24E+04 08/04/86 1. 81E+04 08/04/86 2 . 79E+04 
ARSENIC UG/G 6.00E-01 08/04/88 3.98E+00 08/04/88 2 . 76E+00 
MERCURY UG/ G 1 . 00E- 01 08/04/88 3.67E+01 08/04/88 6 . 92E+00 08/04/88 2 . 19E+01 08/04/88 l . 87E+00 
MAG NES UG/G 6.00E+00 08/04/86 1 . 86 E+03 08/04/86 4 . 63E+03 08/04/86 3.01E+03 08/04/86 6 . 80E+03 
LEADGF UG/ G 6 . 00E-01 08/04/86 2.01E+02 08/04/86 2.86E+01 08/04/86 4 . 86E+02 08/04/86 1. 9 2E+01 
PERCENE UG/ G l.00E-02 08/04/86 1.00E-02 08/04/86 1 . 00E-02 
BENZBFL UG/G l . 00 E+00 08/04/88 l .•0E +01 
CHRYSEN UG/ G l . 00E-t00 08/04/86 l . 20E+01 
BENZOPY UG/G 1.00 E+ 00 08/04/86 2 . 60E+01 
TOX UG/ G l . 00E+00 08/04/88 l.20E+01 08/04/88 2.00E+00 08/04/86 2 . 86E+01 08/04/88 1.60E+00 
TOC UG/ G 1. 00E+01 08/04/86 6.27E+02 08/04/86 9 . 78E+01 08/04/86 4 . 66E+02 08/04/88 9 . 86E+01 
NITRATE UG /G 1.00E+00 08/04/88 l . 40E+00 
SULFATE UG/G 1 . 00E+00 08/04/86 l . 83E+00 08/04/88 4 . 33E+00 
FLUORID UG/ G 1.00E+00 08/04/86 l . 02E+00 08/04/88 l . 48E+00 
CHLORID UG/G l.00 E+00 08/04/86 l.13E+01 0 8/04/88 2 . 07E+01 
SULFIDE UG/G 1.00E+01 08/04/88 3 . 10E+0 1 
AMUONIU UG/ G 6.00E-01 08/04/86 6.20E-01 08/04/86 2 . 09E+01 



CONSTITUENT DETECTION 
NAME UNITS LIMIT 
------- ----------
COLIFRM MPN 2.20E+00 
BERYLAM UG/G 6.00E-01 
STRONUM UG/G ;1.00E+01 
ZINC UG/G 6.00E-01 
CALCIUM UG/G 6.00E+00 
BARIUM UG/G 6.00E-01 
CADMIUM UG/G 2.00E-01 
CHRO MUM UG/G 1 . 0 0E+00 
SILVER UG/G 1.00E+00 
SODIUM UG/G 1.00E+01 
NICKEL UG/G 1.00E+00 
COPPER UG/G 1.00E+00 
VANADUM UG/G 6.00E-01 
ALUMNUM UG/G 1 . 60E+01 
MANGESE UG/G 6.00E-01 
POTASUM UG/G 1 . 00E+01 
IRON UG/G 6.00E+00 
ARSEN I C UG/G 6 . 00E-01 
MERCURY UG/G 1.00E-01 
MAGNE S UG/G 6.00E+00 
LEADGF UG/G 6.00E-01 
TOX UG/G l.00E+00 
TOC UG/G l,00E+01 
CYANIDE UG/G l.00E+00 
NITRATE UG/G 1 . 00E+00 
SULFATE UG/G l.00E+00 
FLUOR I D UG/G l.00E+00 
CHLORID UG/G 1.00E+00 
AMMONIU UG/G 5 . 0 0 E- 01 

, : 

• 
SOIL SAMPLE ANALYTICAL RESULTS 

SAMPLE SAMPLE 
DATE E4SA DATE 

-------- --------
08/04/86 

08/04/86 7.30E+01 08/04/86 
08/04/86 -4.19E+03 08/04/86 
08/04/86 7.00E+01 08/04/86 
08/04/86 1.10E+01 08/04/86 
08/04/86 3 . 30E+01 08/04/86 

08/04/86 3 . 09E+02 08/04/86 
08/04/86 3.30E+01 08/04/86 
08/04/86 3.86E+02 08/04 /86 
08/04/86 6,90E+01 08/04/86 
08/04/86 4.47E+03 08/04/86 
08/04/86 2.43E+02 08/04/86 
08/04/86 3.93E+02 08/04/86 
08/04/86 2.88E+04 08/04/86 

08/04/86 
08/04/86 2.27E+00 08/04/86 
08/04/86 . 4.81E+03 08/04/86 
08/04/86 1.48E+01 08/04/86 

08/04/86 
08/04/86 8 . 39E+01 08/04/86 

08/04/86 
08/04/86 
08/04/86 
08/04/86 

ABOVE DETECTION LIMIT 

E6SA 

1,60E+01 

6.30E+01 
6.90E+03 
9.10E+01 
l.00 E+01 
3 . 70E+01 

2. 77E+02 
3 . 30E+01 
3.82E+02 
4.30 E+01 
4.82E+03 
2.78E+02 
3.96E+02 
2.79E+04 
1.76E+00 
2.73E+00 
4.66E+03 
1.63E+01 
1.00£+00 
8.89E+01 

2.67E+00 
3 . 66£+00 
1,07E+00 
7 . 74E+00 

;:i .u,.t. •~;l 
4 . 31', j: , 0 1 

• - .. 4 ,.j,? E . • 1) 
·, ·1 . , (A' ) 

SAMPLE 
DATE 

--------

07 /30/86 
07/30/86 
07/30/86 
07/30/86 
07/30/86 
07/30/86 
07/30/86 
07/30/86 
07/30/86 
07/30/86 
07/30/86 
07/30/86 
07/30/86 
07/30/86 
07/30/86 
07/30/86 

07/30/86 
07/30/86 
07/30/86 
07/30/86 
07/30/86 

. . I I . 
0 7 l ;I ~.., · .. , 
' ·•,"' 

• 
PAGE: 3 

SAMPLE 
E6SA DATE E7DA 

--------

1 . 00E+00 
3.70E+01 
2.39E+02 07/30/86 1.39E+02 
4.97E+03 07/30/86 4.42E+03 
1 . 78E+02 07/30/86 1.10E+02 
1 . 30E+01 07/30/86 1 , 0 0 E+01 
2.26E+02 07/30/86 6,70E+01 
1 , 07E+02 07/30/86 2.20E+01 
2.89E+02 07/30/86 2.04E+02 
2 . 32E+02 07/30/86 9.60E+01 
1.99E+03 07/30/86 8 . 07E+02 
1.10E+02 07/30/86 4 . 70E+01 
1.09E+04 07/30/86 7 . 68E+03 
3,03E+02 07/30/86 3 .11E+02 
9.11E+02 07/30/86 6 , 99E+02 
3.37E+04 07/30/86 2 . 67E+04 

07/30/88 1 . 38E+01 
6.23E+00 07/30/86 1.17E+00 
6.03E+03 07/30/86 -4.97E+03 
1.36E+02 07/30/86 2.92E+01 
8.20E+00 07/30/86 1 . 78E+01 
8.46E+01 07/30/86 1 . 62E+02 

07/30/86 1 . 30E+00 
07/30/86 1 , 66E+01 
07/30/86 6 . 81E+00 
07/30/86 1.03E+00 

07/30/86 6 . 20E-01 

· • 1 11 , I .._. : ~-- ~...;·-', • •; ••• 



·• 

SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT PAGE: • 
CONSTITUENT DETECTION SAMPLE SAMPLE SAMPLE SAMPLE 

NAME UNITS LIMIT DATE E7LA DATE E7SA DATE ESDA DATE ESSA 
------- ---------- -------- -------- -------- --------
BERYLAM UG/G 6.00E-01 07/30/86 4.00E+00 
STRONUM UG/G 3.00E+01 07/30/86 6.60E+01 
ZINC UG/G p.00E-01 07/30/86 2.85E+02 07/30/86 1 . 11E+02 07/30/86 9 . 30E+01 07/30/86 8.•0E+01 
CALCIUIA UG/G 6.00E+00 07/30/88 6 .08E+03 07/30/88 4.43E+03 07/30/88 • . 88E+03 07/30/88 • .18E+03 
BARIUM UG/G 6.00E-01 07/30/88 2.76E+02 07/30/86 8.20E+01 07/30/88 8 . 90E+01 07/30/86 8.80E+01 
CADMIUM UG/G 2.00E-01 07/30/88 6.00E+00 07/30/86 9.00E+00 07/30/86 1.10E+01 07/30/88 l.00E+01 
CHROMUM UG/G l.00E+00 07/30/88 • .33E+02 07/30/66 3.90E+01 07/30/88 4 , 60E+01 07/30/86 2 . 70E+01 
SILVER UG/G 1.00E+00 07/30/86 1.70E+01 07/30/66 9 . 00E+00 07/30/86 7.00E+00 07/30/86 2,00E+00 
SODIUM UG/G l.00E+01 07/30/86 3.17E+02 07/30/86 2.00E+02 07/30/86 2 . 79E+02 07/30/86 2.26E+02 
NICKEL UG/G 1.00E+00 07/30/86 3.29E+02 07/30/86 4.90E+01 07/30/86 4.90E+01 07/30/86 3.90E+01 
COPPER UG/G l.00E+00 07/30/88 3.04E+03 07/30/88 6.06E+02 07/30/88 6 ,36E+02 07/30/86 6.80E+02 
VANADUIA UG/G 6.00E-01 07/30/86 4.40E+01 07/30/86 6. •0E+01 07/30/86 6.60E+01 
ANTIONY UG/G l.00E+01 07/30/86 • .70E+01 
ALUMNUM UG/G l.60E+01 07/30/88 l.l•E+04 07/30/88 • .67E+03 07/30/88 6.24E+03 07/30/86 6.7•E+03 
MANGESE UG/G 6.00E-01 07/30/88 2.60E+02 07/30/66 2.33E+02 07/30/86 2 . 70E+02 07/30/86 2 . 91E+02 
POTASUM UG/G 1.00E+01 07/30/86 9.10E+02 07/30/86 6.63E+02 07/30/66 6.66E+02 07/30/86 6.81E+02 
IRON UG/G 6.00E+00 07/30/68 3.62E+04 07/30/66 1.95E+04 07/30/86 2.79E+04 07/30/86 2.61E+04 
MERCURY UG/G l.00E-01 07/30/86 6.22E+00 07/30/86 6.70E-01 07/30/86 8 ,60E-01 07/30/66 2.90E-01 
MAGNES UG/G 6.00E+00 07/30/86 3.89E+03 07/30/86 3.•7E+03 07/30/86 4.46E+03 07/30/88 4.63E+03 
LEADGF UG/G 6.00E-01 07/30/86 3.48E+02 07/30/66 1.83E+01 07/30/86 1.60E+01 07/30/86 8.66E+00 
TOX UG/G 1.00E+00 07/30/86 2.74E+01 07/30/66 6.40E+00 07/30/86 6 . 80E+00 07/30/86 4 , 60E+00 
TDC UG/G l.00E+01 07/30/86 2.96E+02 07/30/66 9 .18E+01 07/30/66 9.87E+01 07/30/88 1 . 06E+02 

~, .. _ .. 



• • 
SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT PAGE: 6 

CONSTITUENT DETECTION SAMPLE SAMPLE SAMPLE SAMPLE 
NAME UNITS LIMIT DATE E9DA DATE E9SA DATE E10DA DATE E10SA 
------- ---------- -------- -------- -------- --------
STRONUM UG/G 3.00E+01 07/23/86 3.60E+01 
ZINC UG/G 6.00E-01 07/23/86 1.04E+02 07/23/86 8.80E+01 07/23/86 1.10E+02 07/23/86 1.06E+02 
CALCIUM UG/G 6.00E+00 07/23/86 4.64E+03 07/23/86 4,68E+03 07/23/86 4.47E+03 07/23/86 6.80E+03 
BARIUM UG/G 6.00E-01 07/23/86 8.20E+01 07/23/86 9.00E+01 07/23/86 9.00E+00 07/23/86 1.06E+02 
CADfAIUM UG/G 2.00E-01 07/23/86 1.00E+01 07/23/86 1.10E+01 07/23/86 1.00E+01 07/23/86 1.10E+01 
CHROMUM UG/G 1.00E+00 07/23/86 3.80E+01 07/23/86 2.60E+01 07/23/86 3.10E+01 07/23/86 2 . 00E+01 
SILVER UG/G 1.00E+00 07/23/86 1.00E+01 07/23/86 6.00E+00 07/23/86 7.00E+00 
SODIUf.4 UG/G 1.00E+01 07/23/86 2.•8E+02 07/23/86 2.32E+02 07/23/86 2.21E+02 07/23/86 2.29E+02 
NICKEL UG/G 1.00E+00 07/23/86 4.90E+01 07/23/86 3.30E+01 07/23/86 4.90E+01 07/23/86 3.90E+01 
COPPER UG/G 1.00E+00 07/23/86 6,82E+02 07/23/86 6.63E+02 07/23/86 4.43E+02 07/23/86 3.22E+02 
VANADUM UG/G 6 . 00E-01 07/23/86 4.70E+01 07/23/86 4.80E+01 07/23/86 4.80E+01 07/23/86 6.60E+01 
ALUMtlUM UG/G 1.60E+01 07/23/86 6.26E+03 07/23/86 6.67E+03 07/23/86 6.11E+03 07/23/86 9.74E+03 
MAllGESE UG/G 6.00E-01 07/23/86 2.68E+02 07/23/86 2.63E+02 07/23/86 2.67E+02 07/23/86 2.72E+02 
POTASUM UG/G l.00E+01 07/23/86 6.76E+02 07/23/86 6.20E+02 07/23/86 6.83E+02 07/23/86 1 . 04E+03 
IRON UG/G 6.00E+00 07/23/86 2.46E+04 07/23/86 2.69E+0• 07/23/86 2.44E+04 07/23/86 2.66E+0• 
ARSEN I C UG/G 6.00E-01 07/23/86 6.67E+00 
MERCURY UG/G 1.00E-01 07/23/86 6.80E-01 07/23/86 2.70E-01 07/23/86 6.30E-01 07/23/86 2.60E-01 
THALIUM UG/G 1.00E+00 07/23/86 1.38E+00 
MAGNES UG/G 6.00E+00 07/23/86 4.69E+03 07/23/86 4.62E+03 07/23/86 4.69E+03 07/23/86 6.49E+03 
LEADGF UG/G 6.00E-01 07/23/86 1.11E+01 07/23/86 1.04E+01 07/23/86 1.18E+01 07/23/86 6.23E+00 
METHYCH UG/G l.00E-02 07/23/86 3.00E-02 
BUTBENP ,UG/G l . 00E+00 07/23/86 3.30E+00 
TOX UG/G 1.00E+00 07/23/86 1.18E+01 07/23/86 4.00E+00 07/23/86 6.HJE+00 07/23/86 2.20E+00 
TOC UG/G l.00E+01 07/23/86 1.02E+02 07/23/86 9.90E+01 07/23/86 9.06E+01 07/23/86 6.47E+01 
NITRATE UG/G l.00E+00 07/23/86 8.94E+00 
SULFATE UG/G 1.00E+00 07/23/86 4.77E+00 
FLUOR I D UG/G l.00E+00 07/23/86 1 . 40E+00 



SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT PAGE: 6 

CONSJITUENT DETECTION SAMPLE SAMPLE SAMPLE SAMPLE 
NAME UNITS LIMIT DATE EllDA DATE EllSA DATE E12DA DATE E12SA 
------- ---------- -------- -------- -------- --------
ZINC UG/G 6 . 00E-01 07/23/86 9.70E+01 07/23/86 1.66E+02 07/23/86 7 . 90E+01 07/23/86 1 . 06E+02 
CALCIUM UG/G 6.00E+00 07/23/86 4.76E+03 07/23/86 4. 77E+03 07/23/86 6.32E+03 07/23/86 4 . 97E+03 
BARIUM UG/G 6.00E-01 07/23/86 8.20E+01 07/23/86 9 . 60E+01 07/23/86 9 , 10E+01 07/23/86 9 , 10E+01 
CADMIUM UG/G 2.00E- 01 07/23/86 1.10E+01 07/23/86 1.20E+01 07/23/86 1 , 10E+01 07/23/86 l . 10E+01 
CHROMUM UG/G 1.00E+00 07/23/86 1 . 40E+01 07/23/86 3.60E+01 07/23/86 l.30E+01 07/23/86 2 , 70E+01 
SILVER UG/G l.00E+00 07/23/86 1.60E+01 07/23/86 7 . 00E+00 
SODIUM UG/G 1. 00E+01 07/23/86 2.24E+02 07/23/86 2.29E+02 07/23/86 2.67E+02 07/23/86 2 . 37E+02 
NICKEL UG/G l.00E+00 07/23/86 2 . 70E+01 07/23/86 6.70E+01 07/23/86 2.80E+01 07/23/86 4 . 10E+01 
COPPER UG/G l.00E+00 07/23/86 1. 74E+02 07/23/86 6 . 79E+02 07/23/86 1.68E+02 07/23/86 3 . 64E+02 
VANADUM UG/G 6.00E-01 07/23/86 4.00E+01 07/23/86 6. 10E+01 07/23/86 4.90E+01 07/23/86 6 . 00E+01 
ALUMNUM UG/G 1.60E+01 07/23/86 6.36E+03 07/23/86 7.20E+03 07/23/86 6,60E+03 07/23/86 6 . 98E+03 
MANGESE UG/G 6.00E-01 07/23/86 3.16E+02 07/23/86 3 . 08E+02 07/23/86 3.36E+02 07/23/86 3.06E+02 
POTASUM UG/G 1 . 00E+01 07/23/86 4.74E+02 07/23/86 6.72E+02 07/23/86 6 . 36E+02 07/23/86 6.79E+02 
IRON UG/G 6.00E+00 07/23/86 2.37E+04 07/23/86 2. 74E+03 07/23/86 2 . 60E+04 07/23/86 2 . 68E+04 
MERCURY UG/G l.00E-01 07/23/86 2.30E-01 07/23/86 7.70E-01 07/23/86 2.60E-01 07/23/86 4 . 40E-01 
MAGNES UG/G 6.00E+00 07/23/86 4 . 80E+03 07/23/86 4.89E+03 07/23/86 4,87E+03 07/23/86 6 . 08E+03 
LEADGF UG/G 6.00E-01 07/23/86 6.87E+00 07/23/86 l.31E+01 07/23/86 6.69E+00 07/23/86 1 . 05E+01 
TOX UG/G 1.00E+00 07/23/86 1.40E+00 07/23/86 l.44E+01 07/23/86 2.46E+01 07/23/86 l . 86E+01 
TOC UG/G 1.00E+01 07/23/86 6.67E+01 07/23/86 1. 32E+02 07/23/86 6.76E+01 07/23/86 1. 21E+02 



• • • 
SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT PAGE: 7 

CONS TITUENT DETECTION SAMPLE SAMPLE SAMPLE SAMPLE 
NAME UNITS LIMIT DATE El3DA DATE E13LA DATE El3SA DATE EHDA 
------- ---------- -------- -------- -------- --------
COLIFRM MPN 2.20E+00 07/21/86 1 .60E+01 
BERYLAM UG/G 6 . 00E-01 07/21/86 9 . 00E-01 
STRONUM UG/G J.00E+01 07/21/86 3 . 30E+01 
ZINC UG/G 6 . 00E-01 07/21/86 7,00E+01 07/21/86 2 . 66E+02 07/21/86 8 , 00E+01 07/21/86 7.90E+01 
CALC IUM UG/G 6 . 00E+00 07/21/86 6.26E+03 07/21/86 4.10E+03 07/21/86 4 , 96E+03 07/21/86 4.83E+03 
BARIUM UG/G 6.00E-01 07/21/86 8.40E+01 07/21/86 1.46E+02 07/21/86 8 . 70E+01 07/21/86 8.80E+01 
CADMIL'IJ UG/G 2.00E-01 07/21/86 1.00E+01 07/21/86 8 . 00E+00 07/21/86 l.00E+01 07/21/86 9.00E+00 
CHROMUM UG/G l . 00E+00 07/21/86 9.00E+00 07/21/86 l.64E+02 07/21/86 9.00E+00 07/21/86 1.30E+01 
SILVER UG/G l.00E+00 07/21/86 7 . 80E+01 
SODIUM UG/G l.00E+01 07/21/86 2. 74E+02 07/21/86 1 , 82E+02 07/21/86 2 , 96E+02 07/21/86 2 . 80E+02 
NICKEL UG/G l.00E+00 07/21/86 1.70E+01 07/21/86 1.76E+02 07/21/86 2.00E+01 07/21/86 2 . 60E+01 
COPPER UG/G l . 00E-.00 07/21/86 1.13E+02 07/21/86 1. 71E+03 07/21/86 1.39E+02 07/21/86 1. 71E+02 
VANAD UM UG/G 6.00E-01 07/21/86 6.20E+01 07/21/86 4 . 60E+01 07/21/86 6,00E+01 07/21/86 4 , 60E+01 
ALUMNUM UG/G 1.60E+01 07/21/86 6.68E+03 07/21/86 7 . 91E+03 07/21/86 6.64E+03 07/21/86 6 . 14E+03 
MANGESE UG/G 6.00E-01 07/21/86 3 .16E+02 07/21/86 1 . 82E+02 07/21/86 3.78E+02 07/21/86 3 . 26E+02 
POTASUM UG/G 1. 00E+01 07/21/86 6.24E+02 07/21/86 7.66E+02 07/21/86 6 . 37E+02 07/21/86 6 . 04E+02 
IRON UG/G 6.00E+00 07/21/86 2.67E+04 07/21/86 2.12E+04 07/21/86 2.61E+04 07/21/86 2 . 34E+04 
ARSEN I C UG/G 6 , 00E- 01 07/21/86 2.00E+00 
MERCURY UG/G 1 . 00E-01 07/21/86 3 . 00E-01 07/21/86 2.80E+00 07/21/86 3 . 00E- 01 07/21/86 3 . 00E- 01 
MAGNES UG/G 6.00E+00 07/21/86 4.90E+03 07/21/86 4.08E+03 07/21/86 4 . 68E+03 07/21/86 4.86E+03 
LEADGF UG/G 6 . 00E- 01 07/21/86 6.00E+00 07/21/86 l.92E+01 07/21/86 3.60E+00 07/21/86 6 .70E+00 
TO X UG/G l.00E+00 07/21/86 l.06E+01 07/21/86 l . 64E+01 07/21/86 6 . 20E+00 07/21/86 8 , 60E+00 
TOC UG/G 1.00E+01 07/21/86 1.07E+02 07/21/86 4.47E+02 07/21/86 l,07E+02 07/21/86 l,60E+02 
NITRATE UG/G 1.00E+00 07/21/88 l.49E+01 
SULFATE UG/G l. 00E+00 07/21/86 3 , 41E+00 
FLUOR ID UG/G 1 .00E+00 07/21/88 l . 00E+00 
CHLORID UG/G 1.00E+00 07/21/88 l.78E+00 

r 



-l 

SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT PAGE: 8 

CONSTITUENT DETECTION SAMPLE SAMPLE SAMPLE SAMPLE 
NAME UNITS LIMIT DATE E14SA DATE E16DA DATE E16SA DATE E16LA 
------- ---------- -------- -------- -------- --------
BERYLAM UG/G 6.00E-01 08/06/86 1 , 60E+00 
STRONUM UG/G 3.00E+01 08/06/86 1.01E+02 
ZINC UG/G 6.00E-01 07/21/86 8.90E+01 07/21/86 1.09E+02 07/21/86 1 . 73E+02 08/06/88 1.18E+03 
CALCIUM UG/G 6.00E+00 07/21/88 4.23E+03 07/21/88 4.90E+03 07/21/86 6 . 32E+03 08/06/88 8.82E+03 
BARIUM UG/G 6.00E-01 07/21/86 8 . 80E+01 07/21/86 9.80E+01 07/21/88 1 . 07E+02 08/06/88 4.91E+02 
CADMIUM UG/G 2.00E-01 07 /21/86 9.00E+00 07/21/86 1.00E+01 07/21/88 l.10E+01 08/08/86 2.80E+01 
CHROMUM UG/G 1.00E+00 07/21/88 1.20E+01 07/21/86 1. 80E+01 07/21/88 3 . 30E+01 08/08/88 4.61E+02 
SILVER UG/G 1.00E+00 07/21/88 4.00E+00 07/21/86 1 . 30E+01 08/06/88 4.06E+02 
SODIUM UG/G 1.00E+01 07/21/86 2.17E+02 07/21/86 2.64E+02 07/21/86 2.82E+02 08/06/ll6 3.66E+02 
NICKEL UG/G 1.00E+00 07/21/86 2.70E+01 07/21/86 3.60E+01 07/21/86 6 , 80E+01 08/06/8e 3 . 71E+02 
COPPER UG/G l . 00E+00 07/21/86 2.14E+02 07/21/86 2.61E+02 07/21/88 6 . 01E+02 08/06/86 6.66E+03 
VANADUM UG/G 6.00E-01 07/21/86 4.30E+01 07/21/86 4.40E+01 07/21/86 6 . 20E+01 08/06i86 8.20E+01 
ALUMNUM UG/G 1.60E+01 07/21/86 6,10E+03 07/21/86 8.68E+03 07/21/86 8 . 67E+03 08/06/86 l . 36E+04 
MANGESE UG/G 6.00E-01 07/21/86 3.76E+02 07/21/86 3 . 16E+02 07 /21/88 3.16E+02 08/06/86 1. 21E+02 
POTASUM UG/G l.00E+01 07/21/86 6.31E+02 07/21/86 6.63E+02 07/21/86 7.76E+02 08/08/86 6.99E+02 
IRON UG/G 6 . 00E+00 07/21/86 2.26E+04 07/21/86 2.46E+04 07/21/86 2.79E+04 08/06/86 2.47E+04 
MERCURY UG/G l.00E-01 07/21/86 4.00E-01 07/21/86 6.00E-01 07/21/86 1 . 30E+00 08/06/86 1 , 80E+01 
MAGNES UG/G 6.00E+00 07/21/86 4.49E+03 07/21/86 6.02E+03 07/21/88 6 , 80E+03 08/06/88 2.96E+03 
LEADGF UG/G 6.00E-01 07/21/86 8.80E+00 07/21/86 1.04E+01 07/21/86 9 .70E+00 08/06/86 1.00E+02 
TOX UG/G 1.00E+00 07/21/88 1.28E+01 07/21/86 6.20E+00 07/21/86 7 . 00E+00 08/06/86 2 . 00E+00 
TDC UG/G 1.00E+01 07/21/86 1.66E+02 07/21/88 l.69E+02 07/21/86 2.19E+02 08/06/86 7 . 31E+02 
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SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT PAGE: 10 

CONSTITUENT DETECTION SAMPLE SAMPLE SAMPLE SAMPLE 

NAME UNITS LIMIT DATE E16SA DATE WlDA DATE WlLA DATE WlSA 
-------- -------- --------------- ---------- --------

COLIFRM MPN 2.20E-t00 08/06/86 l.60E-t01 06/16/86 2 .•0E-t03 
STRONUM UG/G 3.00E-t01 08/06/86 3 , 00E-t01 06/16/86 2 . 00E-t00 

ZINC UG/G 6.00E-01 08/06/86 2.82E-t02 06/16/86 • , 60E-t01 

CALCIUM UG/G 6.00E-t00 08/06/86 6,68E-t03 06/16/86 • .10E-t01 06/16/86 2.•2E+02 
BARIUM UG/G 6.00E-01 08/06/86 1 . 36E+02 06/16/86 1.17E+02 06/16/86 9.30E+01 06/16/86 9.20E+01 

CADMIUM UG/G 2.00E-01 08/06/86 1.30E+01 06/16/86 6.•4E+03 06/16/86 8,17E+03 06/16/86 4.00E+03 

CHROMUM UG/G 1.00E+00 08/06/86 7.80E+01 06/16/86 1.04E+02 06/16/86 2.22E+02 ~3/16/86 6.00E+01 

SILVER UG/G 1.00E-t00 08/06/86 6 . 80E+01 06/16/86 8.00E+00 06/16/86 8 . 00E+00 

SODIUM UG/G 1.00E-t01 08/06/86 2.69E+02 06/16/86 1.60E+01 06/16/86 1 . 70E+01 06/16/86 6,00E+00 

NICKEL UG/G 1.00E-t00 08/06/86 7.40E+01 06/16/86 4.;\0E+01 

COPPER UG/G 1.00E+00 08/06/86 1.19E+03 06/16/86 3 , 61E+02 06/16/86 6.63E+02 06/16/86 2,46E+02 

VANADUM UG/G 6.00E-01 08/06/86 4.80E+01 06/16/86 3 . 40£+01 06/16/86 1.06E+02 06/16/86 1,60E+01 

ALUMNUM UG/G 1.60E+01 08/06/86 7.13E-t03 06/16/86 3.99E+02 06/16/86 1.87E+03 06/16/86 1.47E+02 

MANGESE UG/G 6.00E-01 08/06/86 2.13E+02 06/16/86 2.80E+01 06/16/86 4.60E+01 

POTASUM UG/G 1.00E+01 08/06/86 6.68E+02 06/16/86 9 . 60E+01 

IRDt~ UG/G 6.00E+00 08/06/86 2.63E-t03 06/16/86 7.68E+03 06/16/86 6,22E+03 0 6 /16/86 6.46E+03 

ARSEN I C UG/G 6.00E-01 08/06/86 4.32E+00 06/16/86 3.18E+02 06/16/86 2 . 21E+02 06 / 16/86 1 , 96E+02 

; _. ) \ MERCURY UG/G l . 00E-01 08/06/86 3.98E+01 06/16/86 8.26E+02 06/16/86 2.84£+02 06/16/86 6 . 62E+02 

THALIUM UG/G 1 . 00E-t00 08/06/86 1.00E+00 06/16/86 2.60E+04 06/16/86 7 , 46E-t03 06/16/86 2.11E+04 

I.IAGNES UG/G 6 . 00E+00 08/06/86 • .69E+03 06/16/86 3.40E+00 
LEADGF UG/G 6.00£-01 08/06/86 2.98E+01 06/16/86 1.19E+00 06/16/86 • .08E-01 06/16/86 2 , 69E-01 

' )/ 1 I.IETHY CH UG/G 1.00E-02 
TOX UG/G 1.00E+00 06 /1 6 /86 2.22E-t00 06/16/86 2,04E+01 0 6 /16/86 7.87E+00 

TOC UG/G 1 . 00E-t01 08/06/86 1.98E-t02 06/16/86 2.00E+00 06/16/86 7.47E+01 
NITRATE UG/G 1.00E+00 06/16/86 8.88E+01 06/16/86 4.67E+02 06/16/86 •.• 1E+01 

SULFATE UG/G 1.00E+00 08/06/86 1. 77E+01 06/16/86 1 , 06E+01 
FLUOR ID UG/G 1.00E+00 08/06/86 1.19E+00 06/16/86 3.31E+01 

CHLORID UG/G 1.00E+00 08/06/86 3 . 66E+00 06/16/86 2,80E-t00 

SULFIDE UG/G 1.00E+01 06/16/86 6 , 00E+02 

AMMONIU UG/G 6.00E-01 08/06/86 2,10E+00 06/16/86 6.70E+02 
:,) f ACETONE UG/G 0 . 00E+00 06/16/86 6 . 40E+02 

UNKNO WN UG/G 0.00£+00 06/16/86 1.66E+03 
MOLSUL,-: UG/G 

• I . j\ . / , .. 
l . \.l kJr_...,-.,~ 
-, •• • -,, c , .... 

.... ~ ,,,,.4 , , ,u , ,.. -
. . ' ~ 
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SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT PAGE: 11 

CONSTITUENT DETECTION SAMPLE SAMPLE SAMPLE SAMPLE 

NAME UNITS LIMIT DATE W2DA DATE W2SA DATE W3DA DATE W3LA 

------- ---------- -------- -------- -------- --------
COLIFRM MPN 2.20E+00 06/23/86 4.00E+00 09/10/86 1,60E+01 09/10/86 1 . 60E+01 

BERYLAM UG/G 6.00E-01 06/23/86 1.00E+00 06/23/86 1.60E+00 09/10/86 3.00E+00 

STRONUM UG/G ~.00E+01 06/23/86 7.•0E+01 06/23/86 1.68E+02 09/10/86 3.70E+01 09/10/86 2.28E+02 

ZINC UG/G 6.00E-01 06/23/86 3.96E+02 06/23/86 8.46E+02 09/10/86 1,66E+02 09/10/86 2.49E+02 

CALCIUM UG/G 6 . 00E+00 06/23/86 4.84E+03 06/23/86 9.34E+03 09/10/86 6.04E+03 09/10/86 7.60E+03 

BARIUM UG/G 6.00E-01 06/23/86 1.78E+02 06/23/86 4.66E+02 09/10/86 9.20E+01 09/10/86 2,98E+02 

CADMIUM UG/G 2.00E-01 06/23/86 8.00E+00 06/23/86 1.90E+01 09/10/86 6,00E+00 

CHROMUM UG/G 1.00E+00 06/23/86 l.31E+02 06/23/86 l.64E+02 09/10/86 2.20E+01 09/10/86 l.36E+02 

SILVER UG/G 1.00E+00 06/23/86 1.10E+02 06/23/86 l.47E+02 09/10/86 7,00E+00 09/10/86 8.80E+01 

SODIUM UG/G 1.00E+01 06/23/86 6.29E+02 06/23/86 l.39E+03 09/10/86 3 . 34E+02 09/10/86 1.44E+03 

NICKEL UG/G 1 . 00E+00 06/23/86 1.03E+03 06/23/86 4.70E+03 09/10/86 1,88E+02 09/10/86 l,66E+03 

COPPER UG/G 1.00E+00 06/23/86 2.23E+03 06/23/86 3.94E+03 · 09/10/86 7 . 01E+02 09/10/86 6.84E+03 

VANADUM UG/G 6.00E-01 06/23/86 • .30E+01 06/23/86 8.00E-01 09/10/86 l,90E+01 09/10/86 7.00E+01 

ANTIONY UG/G 1.00E+01 08/23/86 l.80E+01 06/23/86 2.60E+01 09/10,'86 6.40E+01 

ALUMNUM UG/G l.60E+01 08/23/86 1.06E+04 06/23/86 l.76E+04 09/10/86 6.30E+03 09/10/85 1.69E+04 

MANGESE UG/G 6.00E-01 08/23/86 1.18E+03 06/23/88 6. 74E+03 09/10/86 4.66E+02 09/10/88 1 . 70E+03 

POTASUM UG/G l.00E+01 06/23/86 7.09E+02 06/23/88 7.27E+02 09/10/88 4.40E+02 09/10/86 6,48E+02 

IRON UG/G 6 . 00E+00 06/23/86 2.34E+04 06/23/86 • .66E+0• 09/10/86 1 . 92E+04 09/10/86 2 . 30E+0• 
ARSENIC UG/G 6.00E-01 06/23/86 6.40E+00 09/10/86 2.66E+00 

MERCURY UG/G 1 . 00E-01 06/23/86 8.78E+00 06/23/86 2,29E+01 09/10/86 1.31E+00 09/10/86 9.38E+00 

SELENUM UG/G 6.00E-01 06/23/86 6.60E+00 09/10/86 8.09E+00 

MAGNES UG/G 6.00E+00 09/10/86 3.47E+03 09/10/86 2.62E+03 

LEADGF UG/G 6.00E-01 06/23/86 • .90E+01 06/23/86 l.68E+02 09/10/88 3.16E+01 09/10/86 2.42E+02 

PERCENE UG/G 1 . 00E-02 06/23/88 8.60E+00 09/10/86 l.C0E-02 09/10/86 1 . 10E-01 

TRANDC~ UG/G l . 00E-02 09/10/86 • .00E-02 

METHY CH UG/G l.00E-02 09/10/86 4.00E-02 

TOX UG/G 1.00E+00 06/23/86 9.60E+00 06/23/86 4.68E+01 09/10/86 1.20E+00 09/10/86 6.20E+00 

TOC . UG/G 1.00E+01 06/23/86 9.06E+01 06/23/86 2.23E+02 09/10/86 4 , 86E+01 09/10/86 1,63E+02 

CYANIDE UG/G 1.00E+00 08/23/86 1.04E+00 
NITRATE UG/G 1.00E+00 06/23/86 2.28E+01 
SULFATE UG/G 1.00E+00 06/23/86 2.04E+01 09/10/86 4.70E+00 09/10/86 9.04E+00 

FLUOR ID UG/G 1.00E+00 06/23/86 3 . 68E+00 09/10/86 1 . 4.2E+00 

CHLORID UG/G 1.00E+00 06/23/86 8.06E+00 09/10/86 1.39E+00 09/10/86 6.30E+00 

SULFIDE UG/G 1 . 00E+01 09/10/86 2.60E+01 09/10/86 3.00E+01 

AMMONIU UG/G 6.00E-01 06/23/86 4.•0E+00 09/10/86 6.00E-01 09/10/86 3.20E+00 

I ( • 

. ,.~.~.,. . ·•.11 : · , .. ,.·:·' •~" : '. : : . ''1'-1'\lr"-~·\! ,;1;' (.' 
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SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT PAGE: 12 

CONSTITUENT DETECTION SAMPLE SAMPLE SAMPLE SAMPLE 
NAME UNITS LIMIT DATE W3SA DATE W4DA DATE W4SA DATE W6DA 
------- ---------- -------- -------- -------- --------
BERYLAM UG/G 6.00E-01 09/10/86 2.00E+00 09/10/86 6.00E-01 
STRONUM UG/G 3.00E+01 09/10/86 9.40E+01 
ZINC UG/G ~.00E-01 09/10/88 4.13E+02 09/10/86 l.00E+02 09/10/88 2.14E+02 09/10/86 1.10E+02 
CALCIUfA UG/G 6 . 00E+00 09/10/86 8.38E+03 09/10/86 3.36E+03 09/10/86 4 . 22E+03 09/10/86 4 . 04E+03 
BARIUM UG/G 8.00E-01 09/10/86 2.60E+02 09/10/86 6.30E+01 09/10/86 9.70E+01 09/10/86 8.70E+01 
CADMIUM UG/G 2 . 00E-01 09/10/86 9.00E+00 09/10/86 6.00E+00 09/10/88 8 . 00E+00 09/10/86 7.00E+00 
CHROMUM UG/G 1.00E+00 09/10/86 9.20E+01 09/10/86 1.80E+01 09/10/86 6 . 00E+01 09/10/86 l.40E+01 
SILVER UG/G l.00E+00 09/10/86 6.20E+01 09/10/86 6.00E+00 09/10/86 2 . 30E+01 09/10/86 3 . 00E+00 
SODIUM UG/G 1.00E+01 09/10/88 8.67E+02 09/10/86 l.67E+02 09/10/86 l,97E+02 09/10/86 2 . 06E+02 
NICKEL UG/G 1.00E+00 09/10/86 1.80E+03 09/10/86 8.20E+01 09/10/86 l . 22E+02 09/10/86 6.20E+01 
COPPER UG/G 1.00E+00 09/10/86 2.68E+03 09/10/86 6.08E+02 09/10/86 1.29E+03 09/10/86 6.94E+02 
VANA DUM UG/G 6.00E-01 09/10/86 6.00E+01 09/10/86 2.70E+01 09/10/86 1.18E+02 09/10/86 3.90E+01 
ANTIONY UG/G l.00E+01 09/10/86 1. 40E+01 
ALUMNUM UG/G l.60E+01 09/10/86 1.10E+04 09/10/86 4.22E+03 09/10/86 6 . 83E+03 09/10/86 4 . 77E+03 
MANGESE UG/G 6.00E-01 09/10/86 2.72E+03 09/10/86 1.93E+02 09/10/86 3 . 18E+02 09/10/88 1 . 86E+02 
POTASUM UG/G 1.00E+01 09/10/86 8.97E+02 09/10/86 3.92E+02 09/10/86 4.78E+02 09/10/88 4 . 60E+02 
IRON UG/G 6.00E+00 09/10/86 2 . 83E+04 09/10/86 1 . 70E+04 09/10/86 2.11E+04 09/10/86 2.09E+04 
MERCURY UG/G l.00E-01 09/10/86 1.28E+01 09/10/86 8 . 10E-01 09/10/86 7 . HE-01 09/10/86 l . 98E-01 
MAGrJES UG/G 6.00E+06 09/10/86 3,84E+03 09/10/86 3.08E+03 09/10/86 3.49E+03 09/10/86 3 . 61E+03 
LEADGF UG/G 6.00E-01 09/10/86 9.20E+01 09/10/86 2.00E+01 09/10/86 1 . 42E+01 09/10/86 9 . 90E+00 
TOX UG/G 1.00E+00 09/10/86 1.20E+00 
TDC UG/G 1.00E+01 09/10/86 1.18E+02 09/10/86 6.97E+01 09/10/86 7 . 89E+01 09/10/86 6.68E+01 

' 
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SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT PAGE: 13 

CONSTITUENT DETECTION SAMPLE SAMPLE SAMPLE SAMPLE 
NAME UNITS LIMIT DATE W6LA DATE W6SA DATE W6DA DATE W6SA 

----- -- ---------- -------- -------- -------- --------
COLIFRM MPN 2.20E+00 09/10/86 1.60E+01 
BERYLAM UG/G 6.00E-01 09/10/86 3 . 00E+00 
STRONUM UG/G 3.00E+01 09/10/86 1. 76E+02 
ZINC UG/G 6.00E-01 09/10/86 2.60E+02 09/10/86 1.60E+02 09/10/86 6.30E+01 09/10/86 4 . 90E+01 
CALCIUM UG/G 6.00E+00 09/10/86 4.79E+03 09/10/86 3 . 87E+03 09/10/86 4 . 20E+03 09/10/8"e 3 , 81E+03 
BARIUM UG/G 6.00E- 01 09/10/86 2.34E+02 09/10/86 7.10E+01 09/10/86 6 . 00E+01 09/10/86 6.90E+01 
CADMIUM UG/G 2.00E-01 09/10/86 7 . 00E+00 09/10/86 7.00E+00 09/10i86 6 . 00E+00 
CHROMUM UG/G 1 . 00E+00 09/10/86 4.76E+02 09/10/86 3.60E+01 09/10/86 1.60E+01 09/10/86 6.00E+00 
SILVER UG/G 1.00E+00 09/10/86 1.36E+02 09/10/86 1.70E+01 
SODIUM UG/G l . 00E+01 09/10/86 1.11E+03 09/10/86 1.83E+02 09/10/86 1 . 62E+02 09/10/86 1.60E+02 
NICKEL UG/G 1.00E+00 09/10/86 1 . 46E+03 09/10/86 1.26E+02 09/10/86 2.30E+01 ~9/10/86 1 . 60E+01 
COPPER UG/G 1.00E+00 09/10/86 4 .14E+03 09/10/86 9.26E+02 09/10/86 2.32E+02 09/10/86 1.99E+02 
VANADUM UG/G 6 . 00E-01 09/10/86 4.20E+01 09/10/86 3.20E+01 09/10/86 3 .40E+01 :•-; 

ANTIONY UG/G 1 . 00E+01 09/10/86 8.70E+01 
ALUMNLM UG/G 1.60E+01 09/10/86 1. HE+04 09/10/86 7.66E+03 09/10/86 4 . 38E+03 09/10/86 4.01E+03 
MANGESE UG/G 6 . 00E-01 09/10/86 2.92E+02 09/10/86 1.88E+02 09/10/86 2.22E+02 09/10/86 2.08E+02 
POTASUM UG/G l . 00E+01 09/10/86 6.09E+02 09/10/86 6.80E+02 09/10/86 3 . 70E+02 09/10/86 4.29E+02 
IRON UG/G 6.00E1-00 09/10/86 2.22E1-04 09/10/86 2.16E+04 09/10/86 2.17E-t-04 09/10/86 . 1.96E+04 
ARSEN I C UG/G 6.00E-01 09/10/86 6.20E- 01 ; ,. 
MERCURY UG/G l.00E-01 09/10/86 l.13E+01 09/10/86 2.00E-01 09/10/86 2 . 01E-01 i 
MAGNES UG/G 6 . 00E+00 09/10/86 2.20E+03 09/10/86 4.23E+03 09/10/86 4.26E+03 09/10/86 3.60E+03 
LEADGF UG/G 6.00E-01 09/10/86 4.40E+02 09/10/86 2.67E+01 09/10/86 1.26E+01 09/10/86 3.80E+00 
TOX UG/G 1.00E+00 09/10/86 4.70E+00 
TDC UG/G 1 . 00E+01 09/10/86 2.16E+02 09/10/86 3 . 93E+01 09/10/86 2 . 61E+01 09/10/86 l . 40E+01 
NITRATE UG/G l.00E+00 09/10/86 3.23E+00 
SULFATE UG/G l.00E+00 09/10/86 2 . 66E+00 
CHLORID UG/G 1 . 00E+00 09/10/86 1.16E+00 
SULFIDE UG/G 1.00E+01 09/10/86 2.49E+01 
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SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT PAGE: 1-4 

CONSTITUENT DETECTION SAMPLE SAMPLE SAMPLE SAMPLE 
NAME UNITS LIMIT DATE W7DA DATE W7SA DATE W8DA DATE W8LA 
------- ---------- -------- -------- -------- --------
COLIFRM MPN 2.20E+00 06/26/86 2.10E+02 
BERYLAM UG/G 6.00E-01 08/26/86 1.00E+00 
STRONUM UG/G 3.00E+01 06/26/86 3.20E+01 06/26/88 9.30E+01 
ZINC UG/G 6.00E-01 06/26/86 7. 10E+01 06/26/86 6.30E+01 06/26/86 9.80E+01 06/26/86 3. l •E+02 
CALCIUM UG/G 6.00E+00 06/25/88 1.00E+04 06/26/86 3.16E+03 06/26/88 4.83E+03 06/26/86 6.61E+03 
BARIUM UG/G 8.00E-01 06/26/88 1.03E+02 06/26/86 6.30E+01 06/26/86 9.40E+01 06/26/86 2 .11E+02 
CADMIUM UG/G 2.00E-01 06/26/86 9.00E+00 06/26/86 6.00E+00 06/26/86 1.00E+01 06/26/86 6 . 00E+00 
CHROMUM UG/G 1.00E+00 06/26/86 2.70E+01 06/26/86 l.40E+01 06/26/86 2.60E+01 06/26/86 2.98E+02 
SILVER UG/G 1.00E+00 06/26/86 4 , 00E+00 06/26/86 1.413E+02 
SODIUM UG/G 1. 00E+01 06/26/86 1.69E+02 06/26/86 1.94E+02 08/26/86 2.B4E+02 06/26/86 6,43E+02 
NICKEL UG/G 1.00E+00 06/25/88 3.30E+01 06/26/88 6.00E+01 08/26/86 6.60E+01 08/26/86 8.60E+02 
COPPER UG/G 1.00E+00 06/26/86 1.04E+02 06/26/86 2. 74E+02 06/26/86 4.26E+02 06/26/86 3.23E+03 
VANADUM UG/G 6.00E-01 06/26/86 3.70E+01 06/25/86 3.60E+01 06/26/86 6.00E+01 06/26/88 6,00E+01 
ANTIONY UG/G 1.00E+01 06/26/86 4.10E+01 
ALUMNUM UG/G 1.60E+01 06/25/86 1.86E+04 06/26/86 4.37E+03 06/26/86 6.93E+03 06/26/86 1.29E+04 
MANGESE UG/G 6.00E-01 06/26/86 • .43E+02 06/26/86 1.98E+02 06/26/86 2. 77E+02 06/26/86 3.32E+02 
POTASUM UG/G 1.00E+01 06/26/86 1.87E+03 06/26/86 3 . 6tlE+02 06/26/86 6.31E+02 06/26/88 1.04E+03 
IRON UG/G 6.00E+00 06/26/86 2.70E+04 06/26/86 1. 71E+04 06/26/86 2 . 74E+04 06/26/86 3.07E+04 
ARSENIC UG/G 6.00E-01 06/26/86 6.20E+00 
MERCURY UG/G 1.00E-01 06/26/86 2.20E-01 06/26/86 6.30E-01 06/26/86 7 . 00E-01 06/26/86 1 . 09E+01 
LEADGF UG/G 6.00E-01 06/26/86 1.78E+01 06/26/86 4.40E+00 06/26/86 1 . 69E+01 06/26/86 1.68E+02 
TOX UG/G 1.00E+00 06/26/86 2 . 30E+00 06/26/86 1 . 20E+00 06/26/88 8 . 80E+00 08/26/88 1.78E+01 
TDC UG/G 1.00E+01 06/26/86 1.49E+01 06/26/86 6.88E+01 06/26/86 9.19E+01 ~6/26/86 2.73E+02 
NITRATE UG/G 1.00E+00 06/26/88 3.14E+00 
SULFATE UG/G 1 , 00E+00 06/26/88 2.07E+00 
CHLORID UG/G 1.00E+00 06/26/86 3.32E+00 
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SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT PAGE: 16 i. 

CONSTITUENT DETECTION SAMPLE SAMPLE SAMPLE SAMPLE 
NAME UNITS LIMIT DATE W8SA DATE W9DA DATE W9LA DATE W9SA 
------- ---------- -------- -------- -------- --------
BERYLAM UG/G 6 . 00E-01 06/16/86 l . 00E+00 
STRONUM UG/G 3.00E+01 06/16/86 4.80E+01 
ZINC UG/G 6.00E-01 06/25/86 1 . 34E+02 06/16/86 8.00E+01 06/16/86 2.91E+02 06/16/86 1.20E+02 
CALCIUM UG/G 6.00E+00 06/25/86 4.61E+03 06/16/86 6.36E+03 06/16/86 6.93E+03 06/16/86 3 . 96E+03 
BARIUM UG/G 6 . 00E-01 06/25/86 1.02E+02 06/16/86 8.00E+01 06/16/86 1.76E+02 06/16/86 7 . 40E+01 
CADMIUM UG/G 2.00E-01 06/25/86 l . 10E+01 06/16/86 9.00E+00 06/16/86 1.00E+01 06/16/86 9 . 00E+00 
CHROMUM UG/G l.00E+00 06/25/86 2.90E+01 06/16/86 1.00E+01 06/16/86 1 . 30E+02 06/16/86 1.70E+01 
SILVER UG/G l.00E+00 06/25/86 9 . 00E+00 06/16/86 1.14E+02 06/16/86 6.00E+00 
SODIUM UG/G 1.00E+01 06/25/86 2 . 76E+02 06/16/86 2.31E+02 06/16/86 3.09E+02 06/16/86 2.29E+02 
NICKEL UG/G 1 . 00E+00 06/26/86 8.60E+01 06/16/86 1.80E+01 06/16/86 1 . 43E+02 06/16/86 4.70E+01 
COPPER UG/G 1.00E+00 06/26/86 6 . 21E+02 06/16/86 2.40E+02 06/16/86 1 . 81E+03 06/16/86 6.68E+02 
VANADUM UG/G 6.00E- 01 06/26/86 7.30E+01 06/16/86 4.70E+01 06/16/86 9.80E+01 06/16/86 6.00E+01 
ANTIO NY UG/G l.00E+01 06/25/86 l.30E+01 
ALUMNUM UG/G l.60E+01 06/26/86 6.30E+03 06/16/86 6.•0E+03 06/16/86 9 . 91E+03 06/16/86 6 . 27E+03 
MANGE SE UG/G 6.00E-01 06/25/86 3.01E+02 06/16/86 3.08E+02 06/16/86 2.83E+02 06/16/86 2.66E+02 
POTASUM UG/G 1 . 00E+01 06/25/86 6.46E+02 06/16/86 6.16E+02 06/16/86 9.78E+02 06/16/86 6.61E+02 
IRON UG/G 6.00E+00 06/26/86 2.70E+04 06/16/86 2.49E+04 06/16/86 2.76E+04 06/16/86 1.9SE+04 
MERCURY UG/G 1.00E-01 06/25/86 1.26E+00 06/16/86 1.73E-01 06/16/86 6 . 14E+00 06/16/86 3 , 38E-01 
LEADGF UG/G 6.00 E-01 06/25/86 1. 61E+01 06/16/86 6.88E+00 06/16/86 l.•3E+02 06/16/86 1.30E+01 
TOX UG/G l.00E+00 06/26/86 2.20E+00 06/16/86 1.60E+00 06/16/86 6.06E+00 06/16/86 l , 00E+00 
TDC UG/G 1.00E+01 06/26/86 1.12E+02 06/16/86 6.63E+01 06/16/86 1.64E+02 06/16/86 1 . 06E+02 



SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT PACE : 16 

CONSTITUENT DETECTION SAMPLE SAMPLE SAMPLE SAMPLE 
NAME UNITS LIMIT DATE W10DA DATE Wl0LA DATE W10SA DATE WllDA 
------- ---------- -------- -------- -------- --------
BERYLAM UG/G 6 . 00E-01 06/18/86 1.00E+00 06/18/86 2 . 00E+00 06/18/86 2 . 00E+00 
STRONUM UG/G 3 . 00E+01 06/18/86 8.70E+01 06/18/86 8 . 30E+01 
ZINC UG/G 6.00E-01 06/18/86 9.60E+01 06/18/86 4.08E+02 06/18/86 4.09E+02 06/18/86 1 . 30E+02 
CALCIUM UG/ G 6.00E+00 06/18/86 6.48E+03 06/18/86 6.84E+03 06/18/86 6.74E+03 06/18/86 6.24E+03 
BARIUM UG/ G 6 . 00E-01 06/18/86 9.30E+01 06/18/86 2.05E+02 06/18/86 2.04E+02 06/18/86 9.60E+01 
CADMIUM UG/ G 2.00E-01 06/18/86 7.00E+00 06/18/86 6.00E+00 06/18/86 6 . 00E+00 06/18/86 9 . 0 0 E+00 
CHROMUM UG/ C 1.00E+00 06/18/86 2.80E+01 06/18/86 3.24E+02 06/18/86 3 . 19E+02 06/18/86 2 . 20E+01 
SILVER UG/ G l.00E+00 06/18/86 7.00E+00 06/18/86 2.13E+02 06/18/86 2 . 16E+02 06/18/86 9 . 0 0 E+00 
SODIUM UG/G l . 00E+01 06/18/86 2. •7E+02 06/18/86 4.90E+02 06/18/86 4 . 79E+02 06/18/86 2 . 66E+02 
NICKEL UG/ G 1.00E+00 06/18/86 • . 60E+01 06/18/86 7.62E+02 06/18/86 6.90E+02 06/18/86 6 . 90E+01 
COPPER UG/G l.00E+00 06/18/86 3.06E+02 06/18/86 3 . 13E+03 06/18/86 3 . 13E+03 06/18/86 2 . 99E+02 
VANADUM UG/ G 6.00E-01 06/18/86 3.70E+01 06/18/86 1. 30E+01 06/18/86 l . 60E+01 06/18/86 3.80E+01 
ANTIONY UG/G l . 00E+01 06/18/86 2 . 80E+01 06/18/86 2.60E+01 
ALUMNUM UG/G 1.60E+01 06/18/86 9.00E+03 06/18/86 1.61E+0• 06/18/86 1.67E+0• 06/18/86 6 . 84E+03 
MANGESE UG/G 6.00E-01 06/18/86 2.60E+02 06/18/86 2.61E+02 06/18/86 2.36E+02 06/18/86 2 . 91E+02 
POTASUM UG/G 1.00E+01 06/18/86 l . 22E+03 06/18/86 1.70E+03 06/18/86 1.62E+03 06/18/86 7 . 66E+02 
IRON UG/G 6.00E+00 06/18/86 2 .10E+0• 06/18/86 3.011E+0• 06/18/86 3.04E+04 06/18/86 2 . 33E+04 
ARSENIC UG/G 6.00E-01 06/18/86 4 . 00E+00 
MERCURY UG/G l .00E-01 06/18/86 6 .•9E-01 06/18/86 6.74E+00 06/18/86 l . 80E-01 06/18/86 6 . 13E-01 
LEADGF UG/ G 6.00E- 01 06/18/86 2.61E+01 06/18/86 2 . 48E+02 06/18/86 6.19E+00 06/18/86 1 . 94E+01 
TOX UG /G 1 . 00E+00 06/18/86 2 . 66E+00 
TOC UG/G l.00E+01 06/18/86 l.03E+02 08/18/86 • .12E+02 06/18/86 3 . 97E+01 06/18/86 1 . 38E+02 
NITRATE UG/ G l.00E+00 08/18/86 2.60E+00 
SULFATE UG/G 1 . 00E+00 06/18/88 1 . 60E+00 
AM IAO NIU UG/G 6 . 00£- 01 06/18/86 1 . 30E+00 



CONSTITUENT DETECTION 
NAME UNITS LIMIT 
------- ----- ----------
BERYLAM UG/G 6 . 00E-01 
STRONUM UG/G 3.00E-+01 
ZINC UG/G J;.00E-01 
CALCIUM UG/G 6 . 00E-+00 
BARIUM UG/G 6.00E-01 
CADMIUM UG/G 2.00E-01 
CHROMUM UG/G 1.00E-+00 
SILVER UG/G 1 . 00E-+00 
SODIUM UG/G 1 . 00E-+01 
NICKEL UG/G 1.00E-+00 
COPPER UG/G l.00E-+00 
VANADUM UG/G 6.00E-01 
ANTIONY UG/G 1 . 00E-+01 
ALUMNUM UG/G 1. 60E-+01 
MANGESE UG/G 6 . 00E-01 
POTASUM UG/G 1.00E-+01 
IRON UG/G 6.00E-+00 
MERCURY UG/G l . 00E-01 
LEADGF UG/G 6 . 00E-01 
TOX UG/G l.00E•00 
TOC UG/G l . 00E•01 

i ' :1: ... ' .. , 1~-1 Ul , / ;..i l . .l., L: T i> l . .. , :'' 
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SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT 

SAMPLE 
DATE 

--------

06/18/86 
06/18/86 
06/18/86 
06/18/86 
06/18/86 
06/18/86 
06/18/86 
06/18/86 
06/18/86 
06/18/86 

06/18/86 
06/18/86 
06/18/86 
06/18/86 
06/18/86 
06/18/86 
06/18/86 
06/18/86 

i!V/ 1 :J/Q :~ 

~ cJ / 1 3/H5 

WllSA 
-----

2.61E-+02 
4.•lE-+03 
9.80E-+01 
1.00E-+01 
6.40E-+01 
4.20E-+01 
2.67E-+02 
1.60E-+02 
8.03E-+02 
4.70E-+01 

8.64E-+03 
2.66E-+02 
8.36E-+02 
2.30E-+04 
1.26E-+00 
4.26E•01 
2.60E•00 
2.46E•02 

8 . $ l~i~r:::. 

• .11· +{' , i 
• ) . 
, -. ' " • u _ 

SAMPLE 
DATE 

--------

06/18/86 
06/18/86 
06/18/86 
06/18/86 
06/18/86 
06/18/86 
06/18/86 
06/18/86 
06/18/86 
06/18/86 

06/18/86 
06/18/86 
06/18/86 
06/18/86 
06/18/86 
06/18/86 
06/18/86 
06/18/86 

,(Ll;'i U/ '.:.,';. 
-. : 

ki t) / lb / t> O 

•• I - I 

Wl2DA 
-----

9.80E-+01 
6.67E-+03 
9 . 10E-+01 
9 . 00E-+00 
2.10E-+01 
6.00E-+00 
2.42E-+02 
3.60E-+01 
2.64E-+02 
4.30E-+01 

6,90E-+03 
3. l •E-+02 
8. 77E-+02 
2.38E-+0• 
4.72E-01 
1,43E • 01 
2.00E-+00 
1.22E-+02 

. '! i ~:: -, ·.;:,1 
-i ~ . ·, 

• "/ ~ .t 

~ . IOl:ll.c·H i ., 

SAMPLE 
DATE 

--------
06/18/86 
06/18/86 
06/18/86 
06/18/86 
06/18/86 
06/18/86 
06/18/86 
06/18/86 
06/18/86 
06/18/86 
06/18/86 
06/18/86 
06/18/86 
06/18/86 
06/18/86 
06/18/86 
06/18/86 
06/18/86 
06/18/86 
06/18/86 
06/18/86 

~~ rn1~~ 
t1 ,~ i fl/ t..'.). 

' , 8 .- f 

t, .-.,: ' L , 
-.,ci rn ; ae 

W12LA 
-----

2.00E-+00 
6 . 90E-+01 
2.74E-+02 
4.87E-t-03 
1.66E-+02 
4.00E-+00 
2.36E-+02 
1 . 68E-+02 
3.04E-+02 
3.86E-+02 
2 . 39E-+03 
l.40E-+01 
1.70E-+01 
1.13E-+04 
1 , 68E-+02 
9.69E-+02 
2.13E-+04 
l.26E•01 
1 . 12E-+02 
1.46E-+01 
1.92E•02 

~ . o:;E .. J 
'"; · i -: I , "I 

1 ~ ~H: , . ; 

l . 9··1r., ,,,,, 

SAMPLE 

I DATE --------

06/18/86 
06/18/86 
06/18/86 
06/18/86 

, 06/18/86 
06/18/86 
06/18/86 
06/18/86 
06/18/86 
06/18/86 

06/18/86 
06/18/86 
06/18/86 
06/18/86 
06/18/86 
06/18/86 

06/18/86 

Zc-,' lil/U; 
~ :•· .' 1 1: : ; • ~ 

-• 
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W12SA 

1.01E-+02 
4.86E-+03 
8.60E-+01 
9.00E-+00 
1 . 30E-+01 
2.00E-+00 
2.01E-+02 
2.60E-+01 
2 . 71E-+02 
3.80E-+01 

6.47E-+03 
3 . 07E-+02 
6 . 68E-+02 
2 . 28E-+04 
3 . 39E-01 
9.10E-+00 

8.19E-+01 

C . St: r.~'" l~ 
~) ' i · .. .c 

!' ,· 
i 
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SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT PAGE: 18 

CONSTITUENT DETECTION SAMPLE 
NAME UNITS LIMIT DATE Wl7SA 
------- ---------- --------
ZINC UG/G 6.00E-01 06/18/86 l.92E+02 
CALCIUM UG/G 6.00E+00 06/18/86 6.39E+03 
BARIUM UG/G 6.00E-01 06/18/86 9.00E+01 
CADMIUM UG/G 2.00E-01 06/18/86 1.00E+01 
CHROMUM UG/G 1.00E+00 06/18/86 l.80E+01 
SILVER UG/G 1.00E+00 06/18/86 4.00E+00 
SODIUM UG/G 1.00E+01 06/18/86 2.60E+02 
NICKEL UG/G 1.00E+00 06/18/86 4.40E+01 
COPPER UG/G 1.00E+00 06/18/86 2.32E+02 
VANADUM UG/G 6.00E-01 06/18/86 4.60E+01 
ALUMNUM UG/G 1. 60E+01 06/18/86 7.70E+03 
MANGESE UG/G 6.00E-01 06/18/86 2. 74E+02 
POTASUM UG/G 1.00E+01 06/18/86 7.66E+02 
IRON UG/G 6 . 00E+00 06/18/86 2.60E+04 
MERCURY UG/G 1.00E-01 06/18/86 6.16E-01 
LEADGF UG/G 6.00E-01 06/18/86 1.31E+01 
TOC UG/G 1.00E+01 06/18/86 1 . 31E+02 



• • • Ir ,, 
., 

SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LI~IT PAGE: 1 

CONSTI TUENT DETECTION SAMPLE SAMPLE SAMPLE SAMPLE 
NAME UNITS LIMIT DATE 1A6 DATE lAUJ DATE 1A16 DATE 1A20 

------- ---------- -------- -------- -------- --------
COLIFRM MPN 3,00E+0" 04/24/86 9.00E+0" 
STRONUM UG/G 3.00E+"l "4/24/86 3.10E+01 
ZINC UG/G 6.00E-01 04/24/86 4 . 40E+01 iH/26/86 -4.-40E+01 04/29/86 -4.00E+"l "4/3"/86 3.30E+01 
CALCIUM UG/G 6.00E+00 04/24/86 6. 71E+03 04/26/86 6.28E+03 04/29/86 6.82E+03 04/30/86 -4,98E+03 

BARIUM UG/G 6.00E-01 04/24/86 9.80E+01 04/25/86 8,80E+01 04/29/86 8 . 90E+01 04/30/86 7 . 00E+01 
CADMIUM UG/G 2.00E-01 04/24/86 6.00E-01 04/25/86 6.00E+00 04/29/86 6 . 00E+00 04/30/86 4.00E+00 
CHROMUM UG/G 1.00E+00 04/24/86 1.00E+0f 04/26/86 8.00E+00 04/29/86 7.00E+00 04/30/86 4.00E+00 
SODIUM UG/G 1.00E+01 04/24/86 7 .47E+02 04/25/86 6.22E+02 04/29/86 6,35E+02 04/30/86 3.83E+02 
NICKEL UG/G l.00E+00 04/24/86 6.00E+00 04/26/86 6.00E+00 04/29/86 6 , 00E+00 04/30/86 2.00E+00 
COPPER UG/G 1.00E+00 04/24/86 1.60E+01 04/25/86 1.80E+01 04/29/86 1.40E+01 04/30/86 1 . 20E+01 
VANAD UM UG/G 6 .00E-01 04/24/86 6.90E+01 04/25/86 7.00E+01 04/29/86 6,00E+01 04/30/86 4.80E+01 
ALUMNUM UG/G 1.60E+01 04/24/86 8.24E+03 04/26/86 6 . 99E+03 04/29/86 8.47E+03 04/30/86 4.65E+03 
MANGESE UG/G 6.00E-01 04/24/86 3.02E+02 04/25/86 3 .10E+02 04/29/86 3 . 12E+02 04/30/86 2 .4 4E+02 
POTASUM UG/G 1.00E+01 04/24/86 1.02E+03 04/26/86 8.92E+02 04/29/86 9 . 48E+02 04/30/86 6.62E+02 
IRON UG/G 6.00E+00 04/24/86 2.64E+04 04/26/86 2.49E+04 04/29/86 2.27E+04 04/30/86 1.96E+04 
ARSENIC UG/G 6,00E-01 04/24/86 2.80E+00 
LEADGF UG/G 6.00E-01 04/24/86 3.09E+00 04/26/86 3.3j3E+00 04/29/88 3.68E+00 04/30/86 2.61E+00 
TOX UG/G 1.00E+00 04/24/86 4.96E+00 
TDC UG/G 1.00E+01 04/24/86 2.60E+01 04/26/66 2,24E+01 04/29/86 2,33E+01 
SULFATE UG/G 1.00E+00 04/24/86 9.86E+00 
FLUORID UG/G 1.00E+00 04/24/86 2.02E+0" 
CHLORID UG/G l.00E+00 04/24/86 8.43E+00 
AMMONIU UG/G 6.00E-01 04/24/86 1.60E+00 



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

SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT PAGE : 2 

CONSTITUENT DETECTION SAMPLE SAMPLE SAMPLE . SAMPLE 
NAME, UNITS LIMIT DATE 1A26 DATE 1A30 DATE 1A36 DATE 1A40 
------- ---------- -------- -------- -------- --------
BERYLAM UG/G 6 . 00E-01 04/30/86 4.00E+00 04/30/86 2.00E+00 04/30/86 4 . 00E+00 06/01/86 4 . 00E+eJ8 
ZINC UG/G 6.00E- 01 04/30/86 3.20E+01 04/30/86 3.80E+01 04/30/86 3 . 30E+01 05/01/116 2 , 90E+01 
CALCIUM UG/G 6.00E+00 04/30/86 6 . 03E+03 04/30/86 6.79E+03 04/30/86 6 . 14E+03 06/01/68 3 . 47E+03 
BARIUM UG/G 6.00E- 01 04/30/86 6.90E+01 04/30/86 9.00E+01 04/30/86 8.30E+01 05/01/86 6 . 70E+01 
CADMIUM UG/G 2.00E- 01 04/30/86 • .00E+00 04/30/86 6.00E+00 04/30/86 6 . 00E+00 05/0li86 4 . 00E+00 
CHROMUM UG/G 1.00E+00 0•/30/86 6.00E+00 04/30/86 6.00E+00 04/30/86 • .00E+00 05/01/86 6 . 00E+00 
SODIUM UG/ G 1.00E+01 04/30/86 6.33E+02 04/30/86 6.90E+02 04/30/86 •.• 4E+02 06/01/86 1 . 81E+02 
NICKEL UG/G 1.00E+00 04/30/86 3.00E+00 04/30/86 • .00E+00 04/30/86 3 . 00E+00 05/01/86 2 . 0 0 E+00 
COPPER UG/G 1.00E+00 04/30/86 1 . 20E+01 04/30/86 1 . 60E+01 04/30/86 1.40E+01 06/01/86 8 . 00E+00 
VANAOUM UG/G 6 . 00E-01 04/30/86 • . 60E+01 04/30/86 6.70E+01 04/30/86 6.40E+01 05/01/86 6 . 60E+01 
ALUMNUM UG/ G 1. 60E+01 04/30/86 6.63E+03 0•/30/86 6.89E+03 04/30/86 4.86E+03 05/01/86 • . 2 ~E+03 
MANGESE UG/G 6.00E-01 04/30/88 2.01E+02 04/30/86 2.•9E+02 04/30/86 2 . 35E+02 05/01/86 1 . 67E+02 
POTASuM UG/G 1 . 00E+01 04/30/86 6.83E+02 04/30/86 7.14E+02 0•/30/86 • . 34E+02 06/01/86 6 . 12E+02 
IRON UG/G 6.00E+00 04/30/86 8.61E+03 04/30/86 2.31E+04 04/30/86 2 , 10E+04 05/01/86 1 . 62E+04 
LEADGF UG/G 6.00E-01 04/30/86 2.11E+00 04/30/86 2.69E+00 04/30/86 2 . 99E+00 06/01/86 2 . 87E+00 
TOX UG/G 1.00E+00 04/30/86 6.06E+00 04/30/86 2 . 60E+00 06/01/86 7 . 16E+00 

,.' • - I 
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SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT PAGE: 3 

CONS TITUENT DETECTION SAMPLE SAMPLE SAMPLE SAMPLE 
NAME UNITS LIMIT DATE 2A6 DATE 2A10 DATE 2A16 DATE 2A21 
------- ---------- -------- -------- -------- --------
COLIFRM MPN 3.00E+00 05/02/86 1.10E+03 
BERYLAM UG/G 6.00E-01 05/02/86 6 . 60E-01 05/06/86 8,00E-01 
ZINC UG/G 6.00E-01 05/01/86 3.60E+01 05/02/86 -4 . 00E+00 05/05/86 -4.90E+01 06/05/86 • . 80E+01 
CALC IUM UG/G 6.00E+00 06/01/86 . 7. 65E+03 06/02/86 6.50E+03 06/05/86 7.96E+03 05/05/86 6.87E+03 
BARIUM UG/G 6 . 00E- 01 05/01/86 8 . 40E+01 06/02/86 8.40E+01 05/05/86 8 . 60E+01 05/05/86 7 . 90E+01 
CADMIUM UG/G 2.00E-01 05/01/86 6.00E+00 06/02/86 6.00E+00 06/06/86 6.00E+00 06/05/86 6 . 00E+00 
CHROMUM UG/G 1.00E+00 05/01/86 8.00E+00 06/02/86 7.00E+00 06/05/86 8.00E+00 05/06/86 6 . 00E+00 
SODIUM UG/G 1.00E+01 06/01/86 4.79E+02 06/02/86 3 . 93E+02 05/06/86 • .80E+02 05/06/86 3.95E+02 
NIC KEL UG/G l.00E+00 06/01/86 6.00E+00 05/02/86 6.00E+00 05/06/86 1.10E+01 06/06/86 6 . 00E+00 
COPPER UG/G 1.00E+00 06/01/86 1.30E+01 05/02/86 1.60E+01 05/06/86 -4.10E+01 06/05/86 2.20E+01 
VANADUM UG/G 6.00E- 01 06/01/86 6 . 10E+01 05/02/86 -4.80E+01 06/06/86 6 . 40E+01 06/06/86 6 . 20E+01 
ALUMNUM UG/G l.60E+01 06/01/86 6. 77E+03 06/02/86 6.66E+03 05/05/86 6.90E+03 05/06/86 4 . 66E+03 
MANGESE UG/G 6 . 00E- 01 05/01/86 2.79E+02 06/02/86 2.69E+02 06/06/86 2.76E+02 06/05/86 2.47E+02 
POTAS UM UG/G l.00E+01 06/01/86 1.03E+03 05/02/86 9.17E+02 06/05/86 8.38E+02 06/05/86 6 . 80E+02 
IRON UG/G 6.00E+00 06/01/86 2 .02E+04 06/02/86 2.04E+04 06/05/86 2 . 12E+04 06/05/86 1.99E+04 
ARSEN I C UG/G 6.00E- 01 05/02/86 2.18E+00 
LEADGF UG/G 6.00E-01 05/01/86 2.87E+00 06/02/86 2 . 30E+00 06/06/86 3 , 00E+00 06/06/86 2 . 41E+00 
TOX UG/G 1 . 00E+00 06/01/86 3.16E+00 06/02/86 2.90E+00 06/06/86 3 . 60E+00 
TOC UG/G 1.00E+01 06/02/86 l . 05E+01 06/06/86 2 . 17E+01 
NITRATE UG/G l . 00E+00 06/02/86 1.66E+00 
SULFATE UG/G 1 . 00E+00 05/02/86 1.08E+01 } 
CHLORID UG/G 1 . 00E+00 06/02/86 1 . 12E+00 
AMMONIU UG/G 6 . 00E- 01 06/02/86 2.42E+00 

.,, 
·, 
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SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT PACE: ,4 

CONSTITUENT DETECTION SAMPLE SAMPLE SAMPLE ' SAMPLE 
NAME UNITS LIMIT DATE 2A26 DATE 2A3" DATE 2A36 DATE 2A•" ------- ---------- -------- -------- -------- --------
BERYLAM UG/G 6.00E-01 05/05/86 6.70E- 01 
ZINC UG/G 6.00E-01 05/05/86 • .20E+01 "6/06/86 • .80E+"l 06/06/86 3,80E+01 05/06/86 3 , 70E+"l 
CALCIUM UG/G 6.00E+00 05/05/86 8.15E+03 05/05/86 6 .•3E+03 06/06/88 8 , 66E+03 06/06/88 6 . 95E+03 
BARIUM UG/G 8 . 00E-01 05/05/86 8 . 30E+01 05/05/86 9 . 00E+01 06/06/88 8 . 10E+01 05/06/86 7 . 70E+01 
CADMIUM UG/G 2.00E-01 05/06/86 8 . 00E+00 05/05/86 6.00E+00 06/06/86 8 . 00E+00 06/06/86 6.00E+00 
CHROMUl.4 UG/G 1.00E+00 05/06/86 6.00E+00 05/05/86 8 . 00E+00 05/06/86 6 . 00E+00 05/06/88 • . 00E+00 
SODIUM UG/G l.00E+01 05/06/86 • . 04E+02 06/06/86 6 , 46E+02 06/06/86 3.74E+02 05/06/86 • . 66E+02 
NICKEL UG/G l.00E+00 06/05/86 6 . 00E+00 06/06/86 6.00E+00 06/06/86 6.00E+00 05/06/86 • . 00E+00 
COPPER UG/G 1.00E+00 05/05/86 2.10E+01 05/05/86 3.10E+01 05/06/86 l.80E+01 05/06/86 1 . 60E+01 
VANADUM UG/G 6.00E-01 05/05/86 6.30E+01 05/06/86 6.80E+01 06/06/86 6 . 10E+01 05/06/86 6 . 10E+01 
ALUMNUl.4 UG/G 1.60E+01 05/05/86 • .81E+03 05/06/86 6.l2E+03 06/06/86 • . 56E+03 06/06/86 6 . 11E+03 
I.IANGESE UG/G 6.00E-01 05/05/86 3.04E+02 05/05/86 2 . 99E+02 06/06/86 3.00E+02 06/06/86 2 . 74E+02 
POTASUM UG/G l.00E+01 05/06/86 • .90E+02 05/06/86 6.46E+02 05/06/86 6.06E+02 05/06/86 6 . 13E+02 
IRON UG/G 6 . 00E+00 05/06/86 2.37E+0• 06/06/86 2.•4E+0• 06/06/86 2.•9E+0• 05/06/86 2 . 2•E+0• 
LEADGF UG/G 6.00E-01 06/06/86 2.26E+00 06/06/86 3.31E+00 06/06/86 1 . 66E+00 06/06/86 2 . 69E+00 
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SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT PAGE: 6 

CONSTI TUENT DETECTION SAMPLE SAMPLE SAMPLE . SAMPLE 
NAME UNITS LIMIT DATE 3A6 DATE 3A10 DATE 3A16 DATE 3A20 
------- ---------- -------- -------- -------- --------
ZINC UG/G 6.00E-01 05/07/86 3.60E+01 06/08/86 3,80E+01 06/08/86 3,60E+01 86/09/86 -4.30E+01 
CALC IUM UG/G 6 . 00E+00 05/07/86 6.•6E+03 05/08/86 6.•3E+03 05/08/86 6 . 63E+03 05/09/86 7 .•5E+03 
BAR IUM UG/G 6 . 00E- 01 05/07/86 8 . 10E+01 06/08/86 8 , 60E+01 05/08/86 7 . 20E+01 05/09/86 1 . 06E+02 
CADM IUM UG/G 2 . 00E-01 05/07/86 6.00E+00 06/08/86 6.00E+00 05/08/86 8 , 00E+00 06/09/86 5.00E+00 
CHROMUM UG/G 1.00E+00 05/07/86 7.00E+00 05/08/86 7 . 00E+00 05/08/86 8 , 00E+00 05/09/86 8 . 00E+00 
SODIUM UG/G 1.00E+01 05/07/86 3.09E+02 05/08/86 -4.26E+02 06/08/86 -4.87E+02 05/09/B6 • .96E+02 
NICKEL UG/G l.00E+00 06/07/86 6.00E+00 06/0B/B6 6.00E+00 06/08/B6 6,00E+00 06/09/86 6 . 00E+00 
COPPER UG/G l.00E+00 05/07/86 2 , 10E+01 06/08/B6 1.80E+01 06/08/86 1.60E+01 05/09/86 1 . 70E+01 
VANAOUM UG/G 6 . 00E-01 05/07/86 -4.70E+01 05/08/88 6 . 00E+01 05/08/86 6 . 50E+01 05/09/88 6 . 60E+01 
ALUMNUM UG/G 1.60E+01 05/07/86 6 . 18E+03 06/08/86 6.18E+03 05/08/86 6 , 66E+03 05/09/86 6.67E+03 
MANG ESE UG/G 6 . 00E-01 05/07/86 2 .•8E+02 05/08/86 2. 7•E+02 05/08/86 2 , 63E+02 06/09/86 3.13E+02 
POTASUM UG/G 1.00E+01 05/07/86 1.03E+03 06/08/86 9, l •E+02 05/06/86 7.6•E+02 06/09/86 8 . 80E+02 
IRON UG/G 6 . 00E+00 05/07/86 2 . 03E+0• 05/08/88 2.11E+0• 05/08/88 2 , 09E+04 05/09/86 2 .•8E+0• 
ARS EN I C UG/G 6 . 00£-01 05/08/88 • . 65E+00 
LEAO GF UG/G 6.00£-01 06/07/86 6.99E+00 06/08/86 6.10E+00 05/08/86 • . 23E+00 05/09/86 6 . 25E+00 
TOX UG/ G 1 . 00E+00 05/07/86 6.65E+00 0.5/08/86 3.60E+00 05/08/86 2 . 80E+00 05/09/86 2 . 25E+00 
TOC UG/G l . 00E+01 05/07/86 -4.37E+01 05/08/86 2 . 30E+01 05/08/86 1 . 04E+01 05/09/86 1 . 66E+01 
NITRATE UG/G l.00E+00 I 05/08/86 1,05E+00 
SULFATE UG/G 1.00E+00 05/08/88 2 . 12E+01 
FLUOR ID UG/G 1.00E+00 06/0B/B6 1 . 22E+00 
CHLORID UG/G 1.00E+00 05/0B/86 2 , 04E+00 
AMMO NIU UG/G 6,00E-01 06/08/86 2 , 08E+00 

.. · .. , 
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SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT PAGE : 8 

CONSTITUENT DETECTION SAMPLE SAMPLE SAMPLE · SAMPLE 
NAME UNITS LIMIT DATE 3A26 DATE 3A30 DATE 3A36 DATi: 3A•e, 
------- ---------- -------- -------- -------- --------
ZINC UG/G 6 . 00E-01 06/09/86 • .20E+01 06/09/86 • . 10E+01 06/09/88 3 . 90E+01 e,5/09/88 • . 70E+e,1 
CALCIUM UG/G 6.00E+00 06/09/86 6 . 39E+03 06/09/86 6.03E+03 06/09/88 6 . 08E+03 05/09/86 7 . 21E+03 
BARIUM UG/G 6.00E-01 06/09/86 9.70E+01 06/09/86 8,20E+01 06/09/86 6 . 90E+01 06/09/86 9.60E+01 
CADMIW.C UG/G 2 . 00E-01 06/09/86 6.00E+00 06/09/86 6,00E+00 06/09/86 8.00E+00 fJl6/09/86 8 . 00E+00 
CHROMUM UG / G 1.00E+00 . 06/09/86 6.00E+00 06/09/86 6.00E+00 06/09/88 7.00E+0A 05/09/86 7.00E+00 
SODIUM UG /G l.00E+01 06/09/86 • . 32E+02 06/09/86 3.22E+02 06/09/86 2 . 63E+02 06/09/86 6 . 62E+02 
NICKEL UG/ G 1 .·00E+00 06/09/86 6.00E+00 05/09/86 • .00E+00 05/09/86 4 . 00E+00 06/09/86 • . 00E+00 
COPPER UG/G 1.00E+00 06/09/86 1.60E+01 05/09/86 2 . 10E+01 06/09/88 1 . 80E+01 06/09/86 1. 80E+01 
VANADUM UG/G 6.00E-01 05/09/86 6.70E+01 06/09/86 8.60E+01 06/09/86 6,30E+01 06/09/86 8.30E +01 
ALUMNUM UG/G 1.60E+01 05/09/86 6,66E+03 06/09/86 • ,23E+03 06/09/86 • , 3•E+03 05/09/86 6 . 84E+03 
MANGESE UG/G 6.00E- 01 05/09/86 2.98E+02 06/09/86 2 .•0E+01 06/09/86 2.64E+02 05/09/86 3 . l •E+02 
POTASUM UG/G 1.00E+01 06/09/86 6 . 83E+02 06/09/86 6 . 06E+02 06/09/86 2 . 70E+02 05/09/86 7 . 19E+02 
IRON UG/ G 6 . 00E+00 05/09/86 2. 71E+04 06/09/86 2.6•E+04 06/09/86 2 . 66E+0• 06/09/86 2 . 7•E+04 
LEADGF UG/G 6.00E-01 05/09/86 4.70E+00 06/09/86 •. •6E+00 06/09/86 • .37E+00 05/09/86 6 . 67E+00 
TOX UG/ G 1 . 00E+00 06/09/86 4.•0E+00 06/09/86 3.10E+00 
TOC UG/G l.00E+01 06/09/86 1.06E+01 
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SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT PAGE: 7 

CONSTITUENT DETECTION SAMPLE SAMPLE SAMPLE SAMPLE 
NAME UNITS LIMIT DATE •A6 DATE •Al" DATE •A16 DATE •A2" 
------- ---------- -------- -------- -------- --------
ZINC UG/G 6.00E- 01 06/12/86 3 . 70E • "l 06/13/86 3,60E+01 06/13/86 • .60E+01 06/1•/86 -4 . 60E+l111 
CALC IUM UG/G 6 . 00E+00 06/12/86 6.20E-t-03 06/13/86 6 , 09E+03 06/13/86 6 . 32E+03 06/1•/86 6 .76E+03 
BARIUM UG/G 6.00E- 01 06/12/86 9 . 90E-t-01 06/13/86 8.00E+01 05/13/86 9 . 00E+01 06/14/86 9 . 00E+01 
CADMIUM UG/G 2.00E- 01 05/12/86 6.00E-t-00 05/13/86 6.00E-t-00 06/13/86 6.00E+00 06/1•/86 6 . 00E+00 
CHROMUM UG/G l.00E+00 05/12/86 7 . 00E+00 06/13/86 6 . 00E+00 05/13/86 9 . 00E+00 05/14/86 7 . 00E+00 
SODIUM UG/G 1 . 00E+01 05/12/86 -4.93E+02 06/13/86 3 . 83E+02 05/13/86 6.13E+02 05/1•/86 6 . 19E+02 
NICKEL UG/G 1 . 00E+00 05/12/86 6.00E-t-00 06/13/86 6 . 00E+00 05/13/86 8.00E+00 06/14/86 7 . 00E+00 
COPPER UG/G l.00E+00 05/12/86 l.50E+01 06/13/86 1.•0E+01 06/13/86 • .20E+01 05/14/86 3 .70E+01 
VAtJADUM UG/G 6 . 00E-01 05/12/86 6 . 30E+01 06/13/86 • . 90E+01 06/13/86 6 . 80E+01 06/14/86 6.2fi E+01 
ALUMNUM UG/G l , 60E+01 05/12/86 7 . 13E-t-03 05/13/86 6 . 61E+03 05/13/86 6 . 62E+03 06/1•/86 8 .13E+03 
MANGESE UG/G 6.00E- 01 06/12/86 2 . 77E+02 06/13/86 2.•7E+02 06/13/86 2 . 75E+02 06/1•/86 2 . 97E+02 
POTAS UM UG/G 1.00E-t-01 06/12/86 8.86E-t-02 05/13/86 7.32E+02 06/13/86 7 . 90E+02 05/14/86 7 . 72E+02 
IRON UG/G 6.00E+00 06/12/86 2 . 21E-t-0• 06/13/86 2 , 07E+0• 06/13/86 2 . 33E+04 06/1•/86 2 . 65E+04 
MERCURY UG/G l.00E- 01 05/13/86 1.06E-01 06/1•/86 1 . 10E- 01 
LEADGF UG/G 6.00E- 01 05/12/86 3.31E+00 06/13/86 3 .•0E-t-00 ~5/13/86 3 . 80E+00 05/14/86 • . 78E+00 
TOX UG/G 1 . 00E+00 06/12/86 6.90E+00 06/13/86 7 . 20E+00 05/14/86 • , 70E+00 
me UG/G l.00E+01 05/14/86 1.44E+01 

i 
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SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT PAGE : 8 

CONSTITUENT DETECTION SAMPLE SAMPLE SAMPLE SAMPLE 
NAME UNITS LIMIT DATE -4A25 DATE -4A30 DATE '4A36 DATE '4A-40 

------- ---------- -------- -------- -------- --------
COLIFRM MPN 3.00E+00 05/1•/86 7 . 00E+00 
ZINC UG/G 6 .00E-,"1 05/14/86 3.20E+01 06/1•/86 • .30E+01 06/1•/86 3 . 60E+01 05/1•/86 '4 . '40E+01 

CALCIUM UG/G 6 . 00E+00 06/14/86 • .30E+03 06/U/86 6.63E+03 06/1•/86 • . 8'4E+03 06/1-4/86 6 . 8-4E+03 

BARIUM UG/G 6.00E-01 05/1•/86 6 . -40E+01 06/14/86 1 . 04E+02 05/1•/86 7.80E+01 06/14/86 9 . 30E+01 
CADMIUM UG/G 2 . 00E-01 05/14/86 6.00E+00 06/1•/86 6 . 00E+00 06/1•/86 6.00E+00 06/1•/86 6 . 00E+00 

CHROMUM UG/G 1 . 00E+00 06/14/86 6.00E+00 06/14/86 7.00E+00 06/1•/86 8 . 00E+00 06/H/86 8 . 00E+00 

SODIUM UG/G 1.00E+01 06/1•/86 2.76E+02 06/14/86 6 . 24E+02 06/1•/86 • .0'4E+02 06/1•/86 • . '46E+02 
NICKEL UG/G 1.00E+00 05/14/86 6 . 00E+00 05/14/86 6 . 00E+00 06/14/86 3.00E+00 06/14/86 • . 00E+00 
COPPER UG/G 1.00E+00 06/14/86 1.90E+01 05/14/86 2.10E+01 06/14/86 1.60E+01 06/14/86 1 . 80E+01 
VANADUM UG/G 6.00E-01 06/1-4/86 -4.80E+01 05/14/86 6 . 70E+01 05/14/86 6 . 00E+01 06/14/86 6 .80E+01 

ALUMtlUM UG/G 1.60E+01 06/14/86 4.02E+03 05/14/86 6 . 80E+03 06/H/86 '4.98E+03 06/14/86 7 .7 3E+03 
MANGESE UG/G 6.00E-01 06/14/86 2.-41E+02 06/14/86 3.12E+02 05/14/86 2 . 69E+02 05/14/86 2.92E+02 
POTASUM UG/G l.00E+01 05/H/86 4.49E+02 06/14/86 7 . 64E+02 06/14/86 6 . 67E+02 06/14/86 8 . 61E+02 
IROt~ UG/G 6.00E+00 06/14/86 2.31E+0'4 06/14/86 2 . 86E+04 06/14/86 2.64E+04 06/14/86 2 . 60E+0'4 
ARSENIC UG/G 6.00E-01 05/14/86 2 . 10E+00 06/14/86 '4.61E+00 
LEADGF UG/G 6 . 00E-01 06/14/86 2 . 83E+00 06/14/86 '4 . 04E+00 06/14/86 3 .14E+00 05/14/86 '4 . 17E+00 
TOX UG/G l.00E+00 06/14/86 • .40E+00 06/14/86 • .00E+00 06/14/86 2 . 60E+00 06/14/86 3 . 90E+00 
SULFATE UG/G l . 00E+00 06/14/86 9.67E+00 05/14/86 1 . 67E+01 
FLUOR ID UG/G 1 . 00E+00 05/1-4/86 1 . 26E+00 
CHLORID UG/G 1 . 00E+00 05/14/86 1.06E+01 
AMMONIU UG/G 6.00E-01 06/14/86 8.00E+00 06/1•/86 1. 60E+0.l 
N4DMBSA UG/G 0.00E+00 06/14/86 2. 60E+0'0 

,: 
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SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT PAGE: 9 

CONSTITUENT DETECTION SAMPLE SAMPLE SAMPLE ' SAMPLE 
NAME UNITS LIMIT DATE 6A6 DATE 6A1S DATE 6A16 DATE 6A29 
------- ---------- -------- -------- -------- --------
BERYLAM UG/G 6 . 00E-01 06/16/86 6.00E-01 06/16/86 6.00E-Sl 06/19/86 6 , 00E-01 
ZINC UG/G 6 . 00E-01 05/16/88 • .20E+01 06/16/86 • . 00E+01 06/19/86 6.00E+01 96/19/88 • .30E+llll 
CALC IUM UG/G 6 . 00E+00 05/16/88 8.83E+03 06/16/86 8 . 09E+03 06/19/86 7 . 67E+03 06/19/86 7 . 23E+03 
BARIUM UG/G 8.00E- 01 05/16/86 l.07E+02 05/16/86 7.90E+01 06/19/88 8 , 00E+01 05/19/86 9 . 20E+01 
CADM IUM UG/G 2.00E-01 06/16/86 8 . 00E+00 06/16/88 8 . 00E+00 06/19/88 6.00E+00 06/19/88 8 . 00E+00 
CHROMUM UG/G 1 . 00E+00 05/16/88 7.00E+00 06/19/86 1 . 00E+01 05/19/86 6 . 00E+00 
SODIUM UG/G 1.00E+01 06/16/86 6.76E+02 06/16/88 6 . 12E+02 06/19/86 6.64E+02 05/19/86 6.92E+02 
NICKEL UG/G 1 . 00E+00 06/16/86 7.00E+00 05/16/88 8.00E+00 05/19/86 7 , 00E+00 06/19/86 • .00E+00 
COPPER UG/G 1.00E+00 06/16/86 1.60E+01 06/16/86 1.70E+01 06/19/86 1 . 60E+01 06/19/86 1 . 70E+01 
VANADU>.I UG/G 6.00E- 01 06/16/86 6.60E+01 06/16/86 6.•0E+01 05/19/86 6 , 30E+01 06/19/86 7 , 10E+01 
ALUtJ.NUM UG/G 1 . 60E+01 06/16/86 7.70E+03 06/16/86 6.16E+03 06/19/86 6 . 66E+03 05/19/88 6 . 94E+03 
MANGESE UG/G 6.00E- 01 05/16/86 3 . 14E+02 05/16/86 2.92E+02 06/19/86 2 . 92E+02 06/19/86 3 . 17E+02 
POTASUM UG/G l . 00E+01 06/16/86 1.00E+03 06/16/86 7.69E+02 06/19/86 8 . 78E+02 06/19/86 7 . 04E+02 
IRON UG/G 6 . 00E+00 06/16/86 2 .•8E+0• 06/16/86 2.•8E+0• 06/19/86 2 .•4E+04 05/19/86 2 . 71E+0• 
ARSEN I C UG/G 6.00E- 01 06/19/86 1 . 62E+00 
LEADGF UG/G 6 . 00E- 01 06/16/86 3 . 46E+00 06/16/86 2.•6E+00 06/19/86 2 .•7E+00 06/19/86 2 .•7E+011J 
TOX UG/G 1.fll0E+00 06/16/86 • .80E+00 06/16/88 1 . 9~E+00 06/19/88 3 . 70E+00 06/19/86 8 . 10E+011J 
TDC ·UG/G 1 . 00E+01 06/16/86 1.90E+01 
SULFATE UG/G 1 . 00E+00 06/19/86 1 . 42E+01 
FLUOR ID UG/G l . 00E+00 05/19/86 1 . 07E+00 
CHLOR I D UG/G l.00E+00 06/19/86 1.10E+00 ~ 

,, 
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SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT PAGE: UI 

CONSTITUENT DETECTION SAMPLE SAMPLE SAMPLE SAMPLE 
NAME UNITS LIMIT DATE 6A26 DATE 6A30 DATE 6A35 DATE 6A•0 
------- ---------- -------- -------- -------- --------
COLIFRM MP N 3."0E+00 06/20/86 9.00E+00 
DERYLAM UG/G 6.00E-01 "5/19/86 6 . 00E+00 05/19/86 6.00E+00 05/20/86 6 , 00E-01 06/20/86 8 . 00E-01 
ZINC UG/Q 6.00E-01 05/19/86 3.60E+01 06/19/86 3.70E-t01 05/20/88 3 . 90E+01 ~C/20/86 3.00E+01 
CALCIUM UG/G 6.00E+00 06/19/86 6 .•3E+03 05/19/86 6.28E+03 06/20/86 6.63E+03 06/20/86 3. •7E+03 
BARIUM UG/G 6.00E-01 05/19/86 6.80E+01 06/19/86 7.60E+01 06/20/86 9 - 50E+01 06/20/86 6 . 80E+01 
CADMIUM UG/G 2.""E-"1 05/19/86 6.00E+00 05/19/86 6 , 00E+00 06/20/86 6.00E+00 05/20/86 • . 00E+00 
CHROMllM UG/G 1.00E+00 05/19/86 6.00E+00 05/19/86 6 . 00E+00 05/20/86 6 . 00E+00 05/20/86 • .00E+00 
SODIUM UG/G 1.00E+01 05/19/86 3.•3E+02 05/19/86 4.04E+02 05/20/86 6 . 00E+02 05/20/86 2 .38E+02 
NICKEL UG/G 1 . 00E+00 05/19/86 6.00E+00 06/19/86 4.00E+00 06/20/86 4 . 00E+00 06/20/86 2 .00E+00 
COPPER UG/G 1.00E+00 05/19/86 1. 60E+01 05/19/86 1.40E+01 06/20/86 1. •0E+01 05/20/86 8 .00E+00 
VANADUM UG/G 6.00E-01 06/19/86 6.90E+01 05/19/86 6.70E+01 06/20/86 6 .20E+01 05/20/86 6 . 20E+01 
ALUMNUM UG/G 1.60E+01 06/19/86 •. •3E+03 05/19/86 • .28E+03 05/20/86 6.01E+03 05/20/86 3 . 89E+03 
MANGESE UG/G 6.00E-01 06/19/86 2.63E+02 06/19/86 2.68E+02 06/20/86 2.85E+02 06/20/86 1 . 9•E+02 
POTASUM UG/G l.00E+01 06/19/86 • .68E+02 06/19/86 6.34E+02 05/20/86 6 . 76E+02 06/20/86 • . 98E+02 
IRON UG/G 6.00E+00 06/19/86 2.64E+04 06/19/86 2.39E+04 06/20/86 2.39E+04 05/20/86 1 . 71E+04 
ARSENIC UG/G 6.00E-01 06/20/86 1 .•2E+00 
LEADGF UG/G 6.00E-01 05/19/86 2.60E+00 06/19/86 2 . 47E+00 05/20/86 2 . 87E+00 05/20/86 2 . 92E+00 
TOX UG/G 1.00E+00 06/19/86 2.00E+00 05/19/86 2 . 4~E+00 05/20/86 2 . 70E+00 05/20/86 6 . 20E+00 
SULFATE UG/G 1.00E+00 06/20/86 1 . 60E+01 
FLUORID UG/G 1.00E+00 06/20/86 1. 54E+00 
CHLORID UG/G 1.00E+00 06/20/86 2 . 16E+00 i 

,1 



• • ,, 
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SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT PACE: 11 

CONSTITUENT DETECTION SAMPLE SAMPLE SAMPLE SAMPLE 
NAME UNITS LIMIT DATE 6A6 DATE 6Al" DATE 6Al6 DATE 6A2" 
------- ---------- -------- -------- -------- --------
COLIFRM MPN 3,00E • 00 06/22/86 7,00E • H 
ZINC UG/G 6.00E-01 06/21/86 4.30E•01 06/21/86 4.20E•01 06/22/86 4.30E•01 06/22/86 4 . 10E• 01 
CALC I UM UG/C 6.00E•00 05/21/86 7.33E•03 06/21/86 6.27E • 03 06/22/86 6.68E•03 06/22/86 6.90E•03 
BARIUM UG/G 6.00E-01 05/21/86 9.B0E•01 05/21/86 8.70E•01 06/22/86 1.18E • 02 05/22/86 7 , 40E•01 
CADMIUM UG/G 2 .00E-01 05/21/86 6.00E • 00 05/21/86 6.00E•00 05/22/86 9.00E•00 05/22/86 6.00E•00 
CHROMU t.l UG/G l.00E•00 05/21/86 8.00E•00 05/21/86 7.00E•00 06/22/86 6,00E•00 06/22/86 8,00E•00 
SODIUM UG/G 1.00E•01 05/21/86 6 . 73E•02 06/21/86 6.77E•02 06/22/86 6.82E•02 06/22/86 6.72E•02 
NICKEL UG/G l.00E•00 06/21/86 7.00E•00 06/21/86 6.00E • 00 06/22/88 6.00E•00 06/22/86 7 . 00E•00 
COPPER UG/G 1.00E+00 05/21/86 l.80E+01 06/21/86 1.70E • 01 06/22/86 1,90E • 01 05/22/86 1.80E+01 
VANADUM UG/G 6,00E-01 06/21/86 6.80E•01 06/21/86 6.60E • 01 06/22/86 6,10E• 01 06/2:!/86 6.80E+01 
ALUMNUM UG/G 1.60E+01 06/21/86 7.66E • 03 06/21/86 6.94E•03 05/22/86 6.13E+03 05/22/66 6 . 3•E•03 
MANGES E UG/G 6 . 00E-01 06/21/86 3.08E+02 06/21/86 3.02E•02 05/22/86 2.B6E+02 06/22/86 2. 7•E•02 
POTASUM UG/G 1.00E•01 05/21/86 9 . 31E•02 06/21/86 7.17E•02 06/22/86 7.23E+02 06/22/86 6 . 19E+02 
IRON UG/G 6.00E+00 06/21/86 2.69E+04 06/21/86 2.39E+04 05/22/86 2.60E+04 05/22/86 2 . 63E+0• 
ARSENIC UG/G 6.00E-01 05/22/86 7 . 13E•00 
LEADGF UG/G 6.00E-01 05/21/86 3.62E•00 05/21/86 2.64E+00 05/22/86 2.90E•00 06/22/86 2.27E+00 
TOX UG/G l.00E+00 05/21/86 3.60E • 00 06/21/86 4.00E • 00 06/22/86 1 . 80E • 00 
TOC UG/G l.00E+01 06/21/86 ~ .• 60E+01 . 
SULFATE UG/G 1.00E• 00 06/22/86 1 . 23E+01 
FLUORID UG/G 1.00E•00 06/22/86 1.03E•00 

) 

,: 



CONSTITUENT 
NAME UNITS 

ZINC UG/G 
CALCIUt.4 UG/G 
BARIUM UG/G 
CADMIUM UG/G 
CHROMU>.f 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 
ARSENIC UG/G 
LEADGF UG/G 
TOX UG/G 
SULFATE UG/G 
FLUORIO UG/G 

-

DETECTION 
LIMIT 

5.00E-01 
5.00E+00 
6.00E-01 
2.00E-01 
l.00E+00 
l.00E+01 
1.00E+00 
l.00E+00 
5.00E-01 
l.50E+01 
6.00E-01 
l.00E+01 
5.00E+00 
6.00E-01 
5,00E-01 
1.00E+00 
1.00E+00 
l.00E+00 

SOIL SAMPLE ANALYTICAL RESULTS ABOVE DETECTION LIMIT 

SAMPLE 
DATE 

06/22/86 
06/22/86 
06/22/86 

' 05/22/86 
05/22/86 
05/22/86 
05/22/86 
05/22/86 
05/22/86 
05/22/86 
05/22/86 
05/22/86 
05/22/86 

05/22/86 
06/22/86 

6A25 

3.70E+01 
8.32E+03 
9.00E+01 
8.00E+00 
6.00E+00 
6. •2E+02 
6.00E+00 
1.70E+01 
6.70E+01 
6. •9E+03 
2.7•E+02 
5.81E+02 
2.•1E+0• 
2.57E+00 
2.20E+00 

SAMPLE 
DATE 

05/22/86 
06/22/88 
05/22/86 
05/22/86 
05/22/86 
06/22/86 
06/22/86 
05/22/86 
05/22/86 
05/22/86 
05/22/86 
05/22/86 
05/22/86 
06/22/86 
05/22/86 
06/22/86 
06/22/86 
06/22/86 

-

6A30 

4.20E+01 
5,97E+03 
l.08E+02 
7.00E+00 
6.00E+00 
5.76E+02 
6.00E+00 
1.80E+01 
7.20E+01 
8.69E+03 
3. •• E+02 
6.67E+02 
2.70E+0• 
2.60E+00 
2.58E+00 
3.80E+00 
l.21E+01 
1 . 3'1E+00 

SAMPLE 
DATE 

05/23/88 
06/23/86 
05/23/86 
06/23/86 
06/23/86 
05/23/86 
05/23/86 
05/23/86 
05/23/88 
05/23/86 
05/23/86 
05/23/86 
05/23/86 

05/23/86 
05/23/86 

8A36 

3.•0E+01 
4.62E+03 
8 .10E+01 
8.00E+00 
8.00E+00 
3.33E+02 
7.00E+00 
1. •0E+01 
6.00E+01 • .29E+03 
2. 77E+02 • . 56E+02 
2.59E+0• 
2 , 11E+00 
2, 10E+00 

. SAMPLE 
DATE 

05/23/86 
05/23/86 
05/23/86 
05/23/86 
05/23/86 
05/23/86 
05/23/86 
05/23/86 
05/23/86 
06/23/86 
05/23/86 
05/23/86 
05/23/86 

05/23/86 
05/23/86 

PACE: 12 

6A•0t.' .. ,. 
·.,. : 

4. 30E+01 ·'· . · 
6.82E+03 i · 
1.09E+02 
6.00E+00 
8.00E+00 • . 91E+02 
7.00E+00 
1. 90E+01 
6 . 20E+01 
7 . 18E+03 
3. •6E+02 
8.27E+02 
2. •• E+0• 
4 . 07E+00 
3.•0E+00 

·-

•· 



US Testin9 Analytical Results - Radioactivity (pci/9) 

• Total 
Radium Beta Lo-Alpha 

WlLA 7.03 9140 1260 
W2LA 
W3LA 2.09 11800 9710 
W4LA 
W5LA 15400 13800 
W6LA 
W7LA 
W8LA 7230 2280 
W9LA 1050 345 
Wl0LA 6120 1570 
Wl1LA 
W12LA 4570 1220 
Wl3LA 
W14LA 
Wl5LA 
Wl6LA 
W17LA 

WlSA 262 52.1 
W2SA 6.76 5980 1630 
W3SA 4800 4000 
W4SA 746 748 
W5SA 0.635 411 679 • W6SA 117 101 
W7SA 1480 332 
W8SA 363 133 
W9SA 223 54.8 
Wl0SA 0.413 113 41.3 
Wl1SA 488 153 
Wl2SA 187 42.1 
Wl3SA 
Wl4SA 
Wl5SA 
Wl6SA 0.813 361 54.6 
Wl7SA 75.8 16.l 

WlDA 1460 250 
W2DA 6690 18700 
W3DA 0.612 3320 4120 
W4DA 828 1150 
W5DA 378 195 
W6DA 292 263 
W7DA 1.64 192 58.6 
W8DA 545 196 
W9DA 127 18.3 
WlODA 503 173 
W11DA 198 40 
Wl2DA 323 81 

• Wl3DA 
W14DA 
Wl5DA 
Wl6DA 
Wl7DA 



US Testing Analytical Results ~a_d_ioactivity (pci/R2_ 

Total • Radium Beta Lo-Alpha --
ElLA 1.43 13700 5480 
E2LA 27600 11300 
E3LA 11.4 20000 6210 
E4LA 
ESLA 
E6LA 
E7LA 20800 5110 
EBLA 
E9LA 
El0LA 
EULA 
El2LA 
El3LA 747 644 
El4LA 
El4LA 
El6LA 4530 1320 

ElSA 13700 4690 
E2SA 1.89 3050 2560 
E3SA 4830 2710 
E4SA 907 519 
ESSA 0.764 875 456 
E6SA 1970 876 • E7SA 417 219 
ESSA 221 116 
E9SA 197 159 
El0SA 1.66 121 54.6 
EllSA 246 181 
El2SA 196 94.4 
El3SA 75.3 49.5 
El4SA 110 66.3 
El5SA 233 181 
El6SA 9.47 683 365 

El0A 8500 3940 
E2DA 3820 2320 
E4DA 
E5DA 
E6DA 
E70A 1. 72 1070 488 
E8DA 516 309 
E9DA 427 179 
El0DA 293 242 
EllDA 128 74.6 
E12DA 151 82.4 
El3DA 106 44.5 
El4DA 0.977 141 78.6 
El5DA 105 102 
El6DA • 



US Testing Analttical Results - Radioactivity (pci/g) 

Total 

• Radium Beta Lo-AJ pha 

1A5 0.325 13.2 3.47 
lAlO 14.1 1.87 
1Al5 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 
2Al0 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 
3Al0 15.6 7.28 
3Al5 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 
4Al0 15.5 6.27 
4Al5 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 
5Al0 15.2 5.15 
5Al5 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 
6Al0 14.6 6.39 
6Al5 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 



)i-

US Testing Analytical Results - Radioactivity (pCi/0') 

• Total 
Radium Beta Lo-Alpha 

R-1 0.687 2.92 <0.304 

R-2 <0.0108 1.29 <0.788 

• 

• 



• 

• 

• 

R-1 

R-2 

US Testing Analytical Results - Radioactivity (pCi/1) 

Total 
Radium 

0.687 

<0.0108 

Beta 

2.92 

1.29 

Lo-Alpha 

<0.304 

<0.788 



Analytical Results - EP Toxicity (ppm) 

W5LA WlOSA WlODA ElDA E6SA E2LA 

Arsenic <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 

Barium 12 6.6 7.20 10.30 11.6 6. 90 

Cadium <0.01 <0.01 < .10 0.03 < .10 < .10 

Chromium 0.02 <0.01 0.01 <0.01 0.06 0.02 . 
Lead 0.46 <0.20 0.23 <0.20 <0.20 0.24 

Mercury 0.10 <0.05 <0.05 <0.05 <0.05 <0.05 

Selenium <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 

Si lver <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 



24-Jun.8: 46 

., ·• IICE :J 
AH UNITED STATES T. G COHPANY INC . 

2800 GEOIWE WASHI N - WAY, RICHLAND , WA 
HAZARDOUS SUBSTANCE ANALYSIS REPORT 

Results reported on 860613 

DIL C OVERALL ANALYSIS SAMPLE AMALYSIS H 
SAMPLE TYPE CUSTI ISOTOPE RESULT .. C ERROR SIZE DATE TIME DATE C GROUP USTII 

WATER P- 1 D- BHC A39 * 1. OOE+OO PPB 0 . OOE+OO( S> 1 . 00E+03 HL 860507 1400 860530 I 10 3 0 20010 
WATER P-1 LEAD A51 * 5. OOE+OO PPB 0. OOE+OO( 8 ) 1.00E+02 ML 860507 1400 860519 I 103 0 20018 
WATER P-1 12-DBEN 061 * 1. OOE+Ol PPB ·: ·.I 0. OOE+OO( Sl 1 . OOE+03 ML 860507 1400 , 860519 I 103 020018 
UATER P- 1 13- DBEN B62 * 1. OOE+Ol PPB 0 . OOE+OO( Sl 1 . OOE+03 ML 860507 1400 8 60519 I 10 3 {1200 18 

WATER P- 1 14-DBEN 863 * 1. OOE+Ol PPB .. . ,} 0 . OOE+OO( S> 1. 00E+03 ML 860507 1400 860519 I 103 020018 
IJATER P- 1 HEXCB EN 889 * 1. OOE+Ol PPB 0 . OOE+OO( SI 1 . 00E+03 ML 860507 1400 860519 I 103 020018 
IJA TER P-1 PENTCHB C26 * 1. OOE+Ol PPB 0 . OOE+OO( 8) 1. OOE +03 · ML 8 60507 1400 860519 I 103 0200 18 

WATER P- 1 TETRCHB C37 * 1. OOE+O l PPB 0 . OOE+OO( 9) 1. OOE+03 HL 860507 1400 860519 I 103 0200 18 

I WATER P-1 TRICHLB C43 * 1. OOE+Ol PPB 0 . OOE+OOC SI 1. OOE+03 ML 860507 1400 860519 I 103 0 20018 
WATER P- 1 HEXACHL C54 * 1. OOE+Ol PPB O. OOE+OO( SI 1. OOE+03 ML 860507 1400 860 5 19 I 103 0 200 18 
WATER P-1 NAPHTHA C55 * 1. 00E+Ol PPB 0 . 00E+OO( 9) 1. OOE+03 ML 860507 1400 860519 I 103 0200 18 
WATER P- 1 123TRI C56 * 1. OOE+Ol PPB . . --- ...... 0 . OOE+OO ( 9) l . OOE+03 ML 860507 1400 8 60519 I 103 0200 18 

--- . .. - · 
WAT ER P-1 PHENOL C57 * 1. OOE+Ol PPB 0 . OOE+OO( 6) 1. OOE+03 ML 860507 1400 860519 I 103 0200 18 
WATER P- 1 135TRI C58 * 1. OOE+Ol PPB 0 . OOE+OO( SI 1. 00E+03 ML 860507 1400 860519 I 103 02001 8 
WA1F.R P- 1 1234TE C59 * 1. 00E+Ol PPB 0 . OOE+OO( SI 1 . OOE+03 ML 860507 1400 860519 I 10 3 0200 18 
WATER P- 1 1235TE C60 * 1. OOE+Ol PPB 0 . OOE+OO( Sl 1 . 00E+03 ML 860507 1400 860519 I 103 0200 18 

; . .i WATER P- 1 TO X C68 2 . 60E+0 2 PPB 0 . OOE+OO( S I 1 . OOE+OO Q 860507 1400 860522 I 103 0200 18 
WATER P- 1 TDC C69 ;;! . 92E+03 PPB 0. OOE+OO( Sl 2 . 50E+02 ML 860507 1400 860606 I 10 3 020018 
WATER P- 1 TDC C69 2 . 89E+03 PPB 0 . OOE+OO( G> 2 . 50E+02 ML 860507 1400 8606 06 I 10 3 0 200 18 

I •• Dupli cate, 
I · WATER P- 1 NITRATE C72 2. 43E+04 PPB 1 0 . OOE+00(1S) 5 . 00E-02 ML 860507 1400 8 6 0602 I 103 0200 18 . ... .... .. ·· ·· ··-· ... 

WATER P- 1 SULFATE C73 1. 77E+04 PPB 0 . OOE+OO( Sl 5 . 00E-02 ML 860507 1400 8 60602 " I l OJ 020 0 18 
~IAlER P- 1 FLOURIO C7 4 9 . 07E+02 PPB 0 . OOE+OO( S> 5 . 00E-02 ML 860507 14 0 0 0 60 6 02 I 103 0 200 18 
IJATER P-1 CHLDRID C75 3 . 76E• ·03 PPB 0 . OOE+OO( Sl 5 . OOE-02 ML 860507 1400 860602 I 10 3 020018 
WA1ER P-1 PHOSPHA C76 * 1. OOE+03 PPB O. OOE+OOC 6) 5 . 00E-02 ML 86050 7 1400 860602 I 103 0200 18 
WA1ER P- 1 SULFIDE C78 * 1. OOE+03 PPB 0 . 00E+OO( SI 2 . OOE+02 ML 86050 7 1400 8 60603 I 103 C200 18 
WATER P-1 KEROSEN C79 * 1. OOE+0 4 PPB 0 . OOE+OOC SI 1. OOE+03 ML 860507 1400 860519 I 103 02001 8 

1 · WATE'R P-1 AMMONIU CBO 1. 86E+02 PPB 0 . OOE+OO( S> 1. OOE+01 G 860507 1400 86060 2 I I O~l 0 20018 

1.: 
WATER P-1 ETHYGLV C81 * 1. OOE+04 PPB 0 . OOE+OO( 9) 2 . 00E-03 ML 860507 1400 860516 I 103 020C 18 
WATER P-1 DJOX IN C86 * 1. OOE-0 1 PPB 0 . OOE+OO( S> 0 . OOE+OO ML 860507 1400 860514 I 103 02 'JC IO 

. . 

I-IATER 
·- -- - · --· · ··- ·· - -• 

P - 1 2, 4-D H13 1.00E+OO PPB 
---·- .. ·· ··· ··----r 0 . OOE+OO( Sl 1. 00E+03 ML 860507 1400 860527 I 103 020010 * 

WATER P- 1 2 , 4, 5TP H14 * 1. OOE+OO PPB 0 . OOE+OO( SI 1. 00E+03 ML 860507 1400 860527 I 103 0 200 18 .. 
WATE'R P-1 2FLPHEN X0 1 7. 46E- 01 O. OOE+OOC 91 1.00E+03 ML 860507 1400 860519 I 103 0 20018 
WAT ER P- 1 2FLPHEN X01 8 . 16E- Of o.· OOE+OO< Sl 1. OOE+03 ML 860507 140 0 860 520 I 103 020 018 

' '1 ** Dupli c a t es ... 
WATER P- 1 PHEND6 X02 6. 53E- 0.1 0 . OOE+OO( 6) 1. OOE+03 ML 860507 1400 860519 10 3 020018 

,, WATER P- 1 
. . .. 

PHEND6 X02 B.46E- 01 
-- O. OOE+OO( S> 1. 00E+03 ML 860507 140 0 860520 103 0 200 1£1 

.1 •• Dupl ic a t e, .. 
I WATER P- 1 NITBN2 X03 7 . 68E- 01 0 . 00E+OO( Sl 1. OOE+03 ML 860507 1400 860519 10 3 0 20010 

WATER P-1 NITBN2 X03 9 . 24E- 0 1 0. OOE+OO( SI 1. OOE+03 ML 860507 1400 8 60 520 10'.l t;;' () I' I 8 

.I •• Dupl ic a t e• .. 
WATER P- 1 2FLBIPH X04 7.96E- 01 O. OOE+OO( SI 1. 00E+03 ML 860507 1400 860519 I 103 0 20018 

I-
WATER P- 1 2 FLBIPH X04 8 . 90E-01 0 . OOE+OO( S> 1. OOE+03 ML 

. -· 860507 1400 860520 I 10 1 0 200 19 i 

• 1 ' ** Dupl ic a t e, I •I ... 
- I WATER P-1 246TRI X0 5 7.58E-01 0 . OOE+OO( 8) 1. 00E+03 ML 860507 1400 8 60519 I 103 O::? OO I A 

: 1 ._ 
i • Denot e s a result l••• than th • detection limit --- ·- -

• 1 
.. 

· -- •-·••----"- - i 
I 

• _1_ 

.. i 
.. . 

I 
; I -- - --- ·-· --

• 



;?4-Jun-86 08:46 AH UNITED STATES TESTING COMPANY INC . f'l,O::E 4 

:2800 GEOl1GE WASHINGTON WAY, RICHLAND , WA ..) 

HAZARDOUS SUBSTANCE ANALYSIS REPORT 
Results reported on 860613 

..J .. 
OIL C OVERALL ANALYSIS SAMPLE ANALYSIS H 

SAMPLE TYPE cusn ISOTOPE RESULT It C ERROR SIZE DATE TIME DATE C GP.o•_; p '.!Sl II J ... 
. ---···· - . -

WATER P-1 246 TR I xos 7 . B9E-01 0 . OOE+OO( 5) 1 . OOE+03 ML 860507 1400 860520 103 C•;'.;-·C•O l 8 

•• Duplicates .J 
WATER P-1 TERD14 X06 6. 96E-Ol 0 . 00E+OO( SI 1. 00E+03 ML 8 60507 1400 860519 103 02001 8 .. 

... - - -· •· ---- ... . . 

WATER P-1 TERD14 X06 B.68E-01 0 . OOE+OO( 5) 1 . 00E+03 ML 860507 1400 860520 103 0~·:) 1) 18 

•• Duplicates ..,J 

WATER P-1 one XIO 6 . 90E- 01 0 . OOE+OOI Sl 1 . 00E+0 3 ML 860507 1400 860530 1 !OJ 'J2( ,I) I 8 I, 

WATER P-1 CHLOR37 X 11 1. I OE+OO 0 . OOE+OOI SI O. OOE+OO ML 8 60507 14 0 0 0!,051'1 I 103 '.J2 :.,0 1 e 
- -- - 0 . OOE+OO( S) 5 . OOE+OO ML 860 507 14 00 860512 I 103 C~'JOI B 

\.IA'TER P-1 TETRNlE A61 • 1. OOE+01 PP B 

WATER P-1 BENZE~lE A62 • 1. OOE+01 PPB 0 . OOE+OOI Sl 5 . OOE+OO. ML 860507 1400 860512 I 103 0;;!0018 
·-----·. - --·-·- -----

WATER P-1 DIDXAME A63 • 5. OOE +02 PPB 0. OOE+OO( SI 5 . 00E+OO ML 860!307 1400 860512 I 103 020018 

\.!ATER P-1 METHONE A64 • 1. OOE+01 PPB 0. OOE+OO( Sl 5 . 00E-tOO ML 8 60507 1'1 0 0 8 6 0512 l 10 3 o;: 0010 

W/,TER P- 1 PYP.IDIN A65 • 5 . OOE+02 PPB ....... -. -· . -- --·--·-- O. OOE+OO< Sl 5 . 00E-tOO ML 860507 11 00 860512 I IOJ 0200 18 
. - - .. . ... . -

~IAT ER P-1 TOLUENE A66 • 1. OOE+Ol PPG 0 . OOE+OO< Sl 5 . OOE+OO ML 860507 1400 800512 I 10 ] 02•:)() 18 

\.IATER P-1 1,1,1 - T A67 • 1. OOE+Ol PPB 0 . OOE+OO( SI 5. OOE• OO ML 860507 14 0 0 8b0 512 l !O J 0?00 18 

\.IA. T ER P-1 1, 1, 2-T A68 • l.OOE+Ol PPB O. OOE+OO ( Sl 5 . 00E+OO ML 860507 1400 8 60 512 I 101 02•'.'0 18 

\.IATEn P-1 TRICEME A69 • 1. OOE+Ol PPB 0 . OOE+OO( Sl 5. OOE +OO I'll 8 6 0~·07 !4 0 () 860512 I I C·J 0:.:')0 10 

UATER P-1 PERCEHE A70 • 1. OOE-t·Ol PPB O. OOE+OO( Sl 5 . 00E+OO t1L 8!,0507 14(,0 860512 I !OJ o;;:0010 

~I/, TER P-1 OPXYLEN /171 • 1. OOE-t01 PPB 0 . OOE+OO( SI 5 . OOE+OO ML 8 6 0507 H OO P. .'-0'.: I 2 I tOJ ,.);:,)Q I 8 
. . . - - . -·· 

CHLFOnM A90 I. 20E+01 PPB 0 . OOE+OO( Sl 5 . OOE•·OO ML 8 6 0!:·07 14 00 e ,; 0~12 I : :) J c;:•:••) 1 a 
~IATER P-1 
~11,l ER P-1 M··XYLE 814 • 1. OOE+OI PPB 0. OOE+OO< SI 5 . OOE+OO ML 8{;050 i' 14 00 f:l -0'.", I~ I , --,~ (':' '.) )I 9 

Wt,lER P-1 CYANIDE C70 • 1. 00[+01 PPB 0 . OOE+QO( SI 5 . OOE+02 t1L 0 ~, 0'.:-07 14 0 0 etO~IO I 10 .l o;;,) ,) 1 e 
.. 

FORl1/,LN C7l 5. OOE+02 PPB O.OOE+OO < Sl 5 . Q(1E•OO ~IL (l i-,050",• 14 0 0 UbC"; I~ I 10 ·1 c•;:-1j01 e 
~/ATER P-1 It 

i,JATER P-1 /ICETOtJE 101 4 . 6 0E+O I PPB 0 OOE+OO< 5) 5 . 00[+00 11L 0 ~0~0, I J(•O 8!: =':, 12 I I ,)) ()~ ,; :~ 1 D 

~IAl ER P-1 12 DCA04 X07 9. OOE-0 1 0 . OOE • OO( 5) 5 . ooc~oo ML B !-- 0~·07 I ~ C0 e ,,,:~ I ~ I ::) :J ( ;' ·)C 18 

wr,TER P-1 TOLUD8 XOB 1. OOE+OO 0 . OOE•0•-1( 5) 5 00E+OO t1L O•· C•'.:0 7 I ll r ,o (? ~ -~- ~- J ~ J•.) J c-;: :-o 18 

j< \.!ATER P-1 BFB X09 9 . 40E - OI 0 OOE•C·O< 5) ~ CCE•OO t1L e ~O'.i•'.)'l 111 00 I:?! ·'.'~ I 2 I ~ :I r: ;:',),) I e 
- . .. . -.... ------

WATER P-1 COLIFORM i09 2.30E+Ot HPN 0 . OOE+OO( SI 3 . 33E+01 ML 8 60507 1400 8t,0 50 l J 103 0 200 18 
WATER P--1 UAP.1Ut1 A06 4 . OOE+Ot PPB 0 . OOE+OO( SI 1 . 00E+02 ML 8 6 0507 1400 8b0604 I IOJ Cl2 1X ' l 8 
~IATER P-1 C/IDMIUM AO? • 2 . 00E+ OO PPB 0 . OOE+OO( S> 1 . 00E+02 ML 860507 1400 06060-t l !OJ o;::'.JCJ l 9 -- -- --- · -- - . . 
WATER P-1 CHIWMUM AOB • 1. OOE+OI PPB 0 . OOE+OO( Sl 1.00E+02 ML 860507 1400 860604 l 103 02001 0 
WATER P- 1 SILVER AlO * 1. OOE+01 PPB 0 . OOE+OO( Sl 1. OOE+02 ML 860507 1400 860604 I 103 0;;.'0 0 18 
1-JATER P-1 SODIUM Al 1 .. 6 . 42E+03 PPB .. . 0 . OOE+OO( Sl 1 . OOE+02 ML 860507 1400 8 60604 I 103 0 200 1€1 
~II\ TER P-1 NICKEL A12 2 . 50E-t01 PPB 0 . OOE+OO( Sl 1 . OOE+02 ML 860507 1400 860604 I 103 o;::1Jo 1 8 
WATER P-1 COPPER Al3 5 . 00E+Ol PPB 0 . OOE+OO( 8) 1. OOE+02 ML 860507 1400 060604 I 103 o;:oo I El 
\.JI\ TER P-1 VI\NADUH A14 * 5 . 00E +OO PPB 0 . OOE+OO( Sl 1 . 00E+02 NL 860501 1400 860 604 I 103 02001 8 

... . - ---- -
WATER P-1 ANTIDNY A15 * 1. OOE+02 PPB 0 . OOE+OO( Sl 1. OOE+02 ML 860507 1400 860604 I 103 02001 8 

WATE'R P-1 ALUMNUH Alb 4 . 10E+02 PPB O. OOE+OO( Sl 1. OOE+02 ML 860507 14 0 0 8606 04 I 103 020018 

i; \.IATER P-1 MI\NGESE Al7 1 . 80E+01 PPB 0 . 00E+OO( 5) 1. OOE+02 ML E:160507 14 00 860604 l 10] 0200 18 
I , ~IATER P-1 POTASUM AIB 1. 45E+03 PPB 0 . OOE+ OO( Sl 1 . 00E+02 ML 8 60507 1400 860604 I 103 0~00 18 

WAT ER P-1 IRON A19 7 . 5'1E+02 PPB 0 . OOE+OO( Sl 1. OOE+02 ML 860507 1400 86060-1 I 103 020018 

I WATER P-1 ARSENIC A20 • 5 . OOE+OO PPB 0 . OOE-t-00( Sl 1. OOE+02 ML 8 6 0507 1400 86051'1 I 103 0~0018 
MEHCUHY 1. OOE-01 

-- ·---·-·· .. ____ 
0 . 00E+OO( si 1.00E+02 860507 I WI\TER P-1 A21 * PPB ML 1400 860609 1 103 020018 

I 
WATER P-1 SELENUM A22 • 5 . 00E+OO PPB 0 . OOE+OO( SI 1 . 00E+02 ML 860507 1400 860516 I 103 020018 

I 
,I WATER P-1 THIOIJRA A24 • 2 . 00E+02 PPB 0 . OOE+OO( S> 2 . 00E- 02 ML 860507 1400 860520 I 103 02001 8 

t :i -

1-JATE'R P-1 ENORIN A33 • 1.00E+OO PPB O. OOE+OO( 5) 1. OOE+03 ML 860507 1400 860530 l 103 020018 

\.JATER P-1 METHLOR A34 * 1.00E+OO PPB 0 . OOE+OO( SI 1.00E+03 ML 860507 1400 860530 I !OJ 020010 

WATER P-1 TOXAENE A35 * 1.00E+OO PPB 0 . OOE+OO( Sl 1 . 00E+03 ML 860507 1400 860530 1 103 02001 8 
---·· ·- ··- -- P-1 A-BHC A36 1 . 00E+OO PPB 

·-· .. --·----··- ·· ··-·-· - 0 . OOE+OO( SI 1. OOE+OJ ML 860507 1400 860530 l 103 020018 
I WATER * 
I 

WATER P-1 B-DHC A37 * 1. OOE+OO PPIJ 0 . OOE+OO( Sl 1. OOE+OJ ML 860507 1400 860530 I 103 020018 

WATER P-1 0-BHC A3B * 1. OOE+OO PPB O,_OOE+90< 8) 1. OOE+03 ML 860507 1400 860530 I l OJ C:20018 

I I 
._ 

• D•no_hl • _,:uult le11 than the detection limit ··•- ··----·-- -- .•... ·• ···· ·· - - ·· . -· .. . . .. ·· -• ' ---· • - . 
... 

i 
. ... - -- . . . .. L • 
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Results r~ported on 860731 ·-

D [ L . .. c·. - ···•··-OVER /1LL ... · ·· l1l·lALYSIS··- - ··- ···· -···- ·-. S/.t1f'LE 

tt C ERROR SIZE DAlE Tl~[ 
/,f !/•L ·t: t S 

f:/• T[ 

P -2 12··DUrn 061 • 4: 00[+01 PPD ··· - ·-· ----·:-·-o. OOE·•OO( ·si ·2 . BOE+o2· ML:" 060522 · 1315-- ·· e607 l-1 
P -2 13- DIJEN 062 * 4 . OOEtOl PPB 0 . 001:+00( 9) 2 80E+02 11L 06052J 1315 EUJ,l •\ 
P- 2 t~ - ~DEN 063 * 4 . OO[iOl PPD 0 . OOE•OO( 6) 2 . BOE+02 ML 86052~ 1315 060 ~ 1~ 
P -2 • 1EXCI.11:: N 089 -1- '1 . OOE+.Jl PPD . ······ o. OOE tOO ( Si'" 2 . 80E+02 t1L· ·••· ••··-- 86,):;22 1315 E.:•: .. 1-1 
P- 2 PEIH CIID c;16 • 4 . OOE •01 PPB 0 . 00[ -•00( S) 2 . 80E+02 ML 86052,1 1315 e1;,:,:-1 -1 
P -2 TETflC.IID C37 * 4 . OOE•·Ot PPB 0 . OuE+OO( Sl 2 . 80Ei02 ML 86C32~ 131:; C-~07 1•l 
P - 2 1A[O·ILD - C•l3 • ""4 . OOf. ·tOl PPD ·-·- --··- ··---;-·--o. OOEtOO( · si ·2 . 80E+o2 · t1L-·---·· e60522 1315 86071-l 
P - 2 HEJU,CIIL C54 * 4 . OOE•Ol PPD . 0 . OOEtOO( 9) 2 . BOE+02 11L 8t-0522 1315 f~-0714 
P - 2 NAPHTHA C55 * 4 . OOEtOI PPD 0 . OOE•OO< Sl 2 . 80E+02 ML 860 -522 1315 8 -:-•'.l7 l-l 
P ·· 2 12:JTIH C56 • 'I . OOE •Ol PPB · o.OOEtOO( · S) 2 . 80E+02 l-1L... . . Gi,0522 1315 " l',~ .-_.-:-1.1 
P-2 PHEI-JOI_ C57 * 4 . OOE+Ot PPB 0 . OOE·tCO( S) 2 . 80E+02 ML 860 522 IJlS (,,:-.,)7 1,l 
P - 2 135TRI C5B * 4 . OOE+O l PPB 0 . OOE+OO( 8 ) 2 . 80E+02 ML 8605 22 1315 8 607 14 
P-2 · 1 ;;, :341 E .. -- CS? . • 4 . OOE •O 1 PPB · ·-· .. . .. · - -~· -·· 0 . ·ooE t 00 ( S) 2 . 80[+02 " ML ··--·---·· 860522 1 :11 ~i · 8 -~ :.,, l ., 
P - 2 12J5TE C60 * 4.00E • 01 PPD O. OOE+OO( Sl 2 . 80E+02 ML 8 6 052 2 13l5 8~0714 
P- 2 1•:EROSEll C79 * 4 . OOE• -04 PPB 0 . OOEtOO( SJ 2 . 80E+02 ML 8605:;>2 1315 8 6•), 14 
P - 2 .. 2FLPIIEN XOl 6 . 77E - 01 0 . 00[+00(5) 2 . 80E+0211L ·-··-·· ·- ·e6o5:.:2 13 15 o ~:;- 1.1 
P- 2 n 1r:1mb X02 5 . 80E · Ol 0 . OOE-•00( S) 2 . 80E+02 !1L 86052 2 13 15 E;,.;(i 7 14 
P - 2 tHTDM2 X03 0 . 60E··OI 0. OOE·•Op( S) 2 . BOE+02 ML 8605~.1 1315 8 6•) :· t4 
P-2 ···· ~FLOIPH .. xo4- 7 :· 3,JE-01·---- ·--,---- 0 .- ooE+OO( · 9) ·· 2 : fj0[+02 ML-·----86052;';• 131~--· 8 6 •~ 714 
P-2 246TRI xo:; B. 18E-Ol . 0. OOE·•OO( S) 2 . 80E+02 ML 860::~2 131'.; 8 -9)71-l 
P-2 1ERDl4 ~06 7.60E-01 O.OOE+OO< SI 2 . BOE+02 ML 860522 13lS 86071J 
P-2 LEAD A51 * 5 . OOE+OO PPB 0 . OOE+OO< S> 1. OOE+02 HL . 860522 1815 Bb 1j:;( ,;:• 

P- 2 BARIUM ' A06 3 . 40E•01 PPD 0 . OOE+OQ( S) 1. OOE+02 ML 860522 1315 8606~1 
P-2 C,.\D11IUM A07 • 2 . OOE•OO PPD 0 . OOE.+001 5) 1. OOE+02 ML 860522 1315 8lv::.2 : 
P-2 -- .. C HfWMUM --- A08·· ----· L OOE +O 1- PPB------ 0 ,-OOE +00 (- G >- 1 ~ OOE +02· Mb----860 522 -- 131 5 - •86Ck-21 
P-2 SILVER AlO * 1. 00E+Ol PPB 0. OOE+OO( S) 1. 00E~02 NL 860522 1315 86062 1 
P- 2 SODIW1 All 5 . 31E• 03 PPB O. OOE+OOI SI 1 . 00E+02 ML 860522 1315 8 60b2 I 
P-2 NICl1.El. -- A12 * · 1. OOE+Ot - PPB ------~-- O: OOE+00( -- 6)· 1, OOE+02 -Mb----86052;? -1315 ·-- · 0 60621. 
P-2 con'F.R A13 3. 70E+Ol PPB 0 . OOE+OO( S) 1. OOE+02 ML 860522 1315 8Y1C:,: 1 
P- 2 VANADUM A14 * 5 . 00E+OO PPB O. OOE+OO< S) 1 . 00E+02 ML 860522 1315 8 606~1 
P- 2 . . .. . ANTIOi h' -- Al 5 · *·· L OOE+02 PPB ·-- -----0 ,-00E+OO( - SI •• l a OOE+02 Mb----86052:l --- 131 :'i --·· 8606 ;;: I 
P - 2 ALll11tJIJM Al6 3 . 03E+02 PPB 0. OOE+OO( S) 1. OOE+02 ML 860522 1315 8 6 06 21 
P- 2 MANGESE Al7 6 . 00E•OO PPD O. OOE+OO( S) 1 . OOE+02 ML 860522 1315 8606~ 1 
P-2 POTASIJl1 At S -- - 9 . 8 6E+02 PPB - ·---·----- - 0 , OOE +OO ( ... s l - 1-. OOE+0.2 · ML- -··-~: 8 SG 522 1315 860l,~ I 
P-2 JnOl-1 A19 1. 73E+02 PPB 0 . OOE+OO< Sl 1. OOE+02 ML 8 60 52 2 1315 8 6,•6~1 
p .. ;! MERCURY A;2 1 * 1. OOE-01 PPB 0 . OOE+OO( Sl 1. OOE+02 ML 860522 1315 8 -•,(!l23 
P-2 ··- -- Et-mn rn . · - A:J3 ·* -1. OOE •00 - PPD ------'-- OA 10E+OOI - Sl•··2 s BOE+02- ML- --- 860522-•1315 · - ·- 860623 
P - 2 HETHLOn A34 * 1. 0 0 E+OO PPB 0 . OOE+OO( S) 2 . 80E+02 ML 860522 1315 8 6 0 6 23 
P - 2 TOX~ENE A35 * 1 , 00E+OO PPB O. OOE+OO ( S) 2 . BOE+02 ML 860522 1315 o~o ~~J 
P-2 A-IHIG A36 * -1. OOE+OO PPB · - ·-- ·-- ·--· ·- •-0 ,-00F..+001 -· S> -2 . 80E+02 ML •····-~- 860522 1315 8 -~·f• ~, ;-::J 
P - 2 B - DllC A37 * 1. OOE+OO PPD 0 . OOE+OO( S) 2 . 80E+02 ML 8 6052;:! 1315 81:.0 .', ; _3 
P --2 G-DIIC A:18 * 1. OOEt·OO PPD 0. OOE+OO( Sl 2 . 80E+02 ML Bt.052;:! 1315 8 60-',;"J 
P - 2 . - 0 - [11-IC - A:.37 - * . t, OOE+OO PPB - --- 0 .-00E+OO( --S) - 2,•BOE+02 -ML- -- 06052::! -1315 8 60623 
P- 2 AMMDNIU C80 2. 53E+02 PPB 0 . OOE+OO( Sl 1. OOE+02 ML 860522 1315 860624 
P - 2 ETHYGLY C01 * 1.00E+04 PPB · 0 . 00E+OO( Sl 2.00E-02 ML 86052~ 1315 8606~1 
P- 2 -·· - -- DBC - -.. -- i< 10 1. 07E+OO ---- ---··---· -· ··-··· ··-- ·-' - 0 ,-00E+OO ( -S > -2 .- 80E+02 .HL--·-··--- · 86052~ · 13t 5 Ot,01 .;;:, 

- ···· ···-•·- -· - -·-· ·------·-·•- ·-·-··-·---- ·--·----··---------
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:2000 CEOnGE W/\GHINGTON WAY, RICHLAND, WA .., 
! 

HAZARDOUS SUBSTANCE ANALYSIS REPORT 
Results reported on 860613 

·• J 

OIL C OVER/ILL ANALYSIS SAMPLE ANALYSIS H 
SAMPLE TYPE CUSTlt ISOTOPE RESULT * C ERROR SIZE DATE TIME DATE C GP01JP llST• .J 

1-JATER P-2 AR SENIC A20 • 5. OOE+OO PPB 0 . OOE+OO< SI 1. OOE+02 ML 860522 1315 860603 J 103 0200::iO 
~IA TER P-2 SELENUM A22 • 5. OOE+OO PPB O. OOE+OO( SI 1. OOE+02 ML 860522 1315 860603 J 103 02•J050 ,,I 

WATER P-2 TETR/\tJE A61 * l. OOE +OI PPB 0 . OOE+OO( SI 5 . OOE+OO ML 860522 1315 860e-02 I 101 02[•0~0 
W,lEn P-2 BENZENE A62 * I . OOE+OI PPO 0 . OOE+OO( S> 5 . 00E+OO HL 8 60522 1315 8 60602 I 10] 020051) 

WATER P-2 DIOX/\NE A63 * 5 . OOE+02 PPB O. OOE+OO( S> 5 . OOE+OO 11L 860522 1315 860602 I 101 (J;:?0050 ~ 

WATER P-2 HETHONE A64 1. OOE+01 PPB 
' ,;· 

0 . OOE+OO( 5) 5 . OOE+OO ML 860522 1315 860602 J 0 200~0 • :-•I••~ . 10 3 
WATER P-2 PYRIDIN A65 * S. OOE+02 PPB 0 . OOE+OO( SI 5 . OOE+OO ML 860522 1315 86060::! I 103 020 050 

• WATER P-2 TOLUENE A66 * 1. OOE+OI PPB O.OOE+OO( SI 5 . OOE+OO ML 860522 1315 860602 I 10 3 0;'0050 --WATER P- 2 1,1,1-T A67 • 1. OOE+Ol PPB 0 . OOE+OO( S> 5 . 00E+OO ML 860522 1315 8 60602 J 10 3 020050 

UATER P-2 l, I. 2 - T A6B • 1. OOE • OI PPB O. OOE+OO( SI 5. OOE+OO ML 860522 1315 860602 I 103 0 200~0 

·• ~/ATER P - 2 TRICENE A69 • 1. OOE • Ol PPB 0 . OOE+OO( S> 5. OOE+OO ML 860522 1315 860602 I 103 0200".'0 ~ 

WATER P-2 PERCENE A70 * 1. OOE+OI PPB . O. OOE+OO( .. .. Sl S . OOE+OO ML 860522 1315 860602 I 103 0200~0 

~JA TER P-2 OPXYLEN A71 * 1. OOE+Ol PPB 0 . OOE+OO( Sl 5 . 00E+OO ML 860522 1315 860602 I 103 020(•50 
... WATER P-2 CHLFORM ABO 1. 50E+01 PPB 0 . 00E+OO( Sl 5 . 00E+OO ML 860 522 1315 860602 I 103 020050 -WATER P-2 M- XYLE 814 * 1. OOE+Ol PPB 0 . OOE+OO( S) 5. OOE+OO ML 86052 2 1315 86060 2 I 103 C: ;;' IJO~O 

WATER P-2 TOX C68 2 . 53E+02 PPB O. OOE+OO( Sl 1. OOE+OO G 860522 l '.1 1 5 860 610 I 10] 02(1(150 

~ ~II\TER P-2 FORMALN C7l • 5. OOE • 02 PPB 0 . OOE+OO( Sl 5 . 00E+OO ML 860522 13 15 86060 2 I IOJ 02C•050 ~ 

WI\TEn P- 2 NITRATE C72 5 . 81E +04 PPB 0 . OOE+OO<lSl 5 . OOE-02 ML 860522 13 1'5 860602 I IOJ ()2 1)050 

WATER P-2 SULFATE C73 1. 75E+04 PPB 0 . OOE+OO( S) 5 . 00E- 02 ML 860522 131 5 8,',0602 !OJ 0;'0( 1 50 

iii' · WATER P-2 FLOURJD C74 9 . 02E+02 PPB 0 . OOE+OO( SI 5 . OOE-02 ML 860522 1315 Bt·,060::! 103 0 20(•50 .. 
WATER P-2 CHLOfll D C75 2 . 96E+03 PPB .. . .... -·· 0 . 00£+00( Sl 5 . OOE-02 ML 860 522 1315 860602 IOJ 02(1(150 

1-JAfER P - 2 PHOSPHA C76 * l. OOE+03 PPB O. OOE+OO( S) 5 . OOE-02 ML 860522 1315 860602 103 0 20050 ,. 1-11\TER P-2 SULFillE C78 • 1. OOE+03 PPB 0 . OOE+OO( S> 2 . 00E+02 ML 860522 1315 86060 3· I OJ 0 200 50 ... 
w,TER P- 2 ACETONE 101· 6 . 90E+Ol PPB 0 . OOE+OO( SI 5 . 00E+OO ML 860522 1315 860602 !OJ 0 20050 

W1TER P-2 12DCAD4 X07 9 . 90£- 01 O.OOE+OO( 5) 5 . 00E+OO ML 8 b0522 1315 8606 02 103 0 2005(1 
... WATER ' P - 2 TOLUDB xoa 9 . BOE- 01 0 . OOE+OO( S) 5 . 00E+OO HL 8 60522 1315 860602 103 o ~i:•oso .. 

_ _ W1.TER P-2 BFB - ·-- X09 __ __ 9 . 50~-:--01 O. __ OOE+OO( S) 5.00E+OO ML 860522 1315 860602 10 3 0 :::~.1 0 ~0 
.. -·· ..:...-:..'.' - - -- --·· 

- ; i 141\TER P-2 COLIFORM 109 4.00E+00 HPN 0 . 00~+00( S) 3 . 33E+01 ML 860522 131 5 860522 I I O'J 0 ::?0(•:SO 

WATER P-2 THIOURA A24 * 2 . 00E+02 PPB 0 . OOE+oo f -S) 2 . 00E-02 HL 860522 1315 860606 I 103 020iJSu 

WATER P- 2 TDC C69 3.03E+03 PPB 0 . OOE+OO( S) 2 . 50E+02 ML 860522 1315 860611 I 103 0200 ~0 "' 
WATEH P-2 TDC C69 3 , 10E+03 PPB .. ....... - .. ------- ···· 0 . OOE+OO( 5) 2 . 50E+02 ML 860522 1315 860611 I 10 3 0 200 50 -
•• Duplicates 
WATEn P --2 CYANIDE C70 • l . OOE~·01 PPB 0 . OOE+OO( S> 5 . OOE+02 ML 860522 1315 060610 103 020050 .. 
~IATEtl P - 2 DIOX rn C86 * l. OOE- 01 PPB · 0 . OOE+OO( 5) O. OOE+OO ML 860522 1315 Ele0606 103 0~00 '.> 0 

I-IATEfl P- 2 2 , 4-D Hl3 * 1. OOE+OO PPB 0 . OOE +OO( Sl l . OOEt-0:J ML 8 6 0522 1315 860613 103 C20050 

WATER P - 2 2,4, 5TP H14 * 1.00E+OO PPB . 0 . OOE+OO( SI l . OOE+03 ML 860522 13 15 8 60613 103 0 2 00 50 "' 
.. I .: WATER P-2 CHLOR37 XII 1 , 14E+OO O. OOE+OO~ Sl O_. OOE+OO ML 860522 1315 8 6 060 6 103 0 20050 

"' 
- ···-·· . .. 

I , 

"' I 

'. p -·· . . . --

1· "' 
.. .. . _ ., , .. - . 

6' : ·, . 
I: • D1not11 • r11uU .... than the detacUon limit - · - . · ·-· 

·1, ' 
• 41 ·, 

.. 



' ... 
24-Jun-8. : 46 AH UNITED STATES TE. COMPANY INC . ·•OE:: 1 

2000 GEORGE WASHING AY, RICHLAND, WA 
HAZARDOUS SUBSTANC ALYSIS REPORT .J 

Re11ult11 reported on 860613 

.,. .J 
DIL C OVERALL ANALYSIS SAHPLE ANALYSIS H 

SAMPLE TYPE CUSTI ISOTOPE RESULT tt C ERROR SIZE DATE TIME DATE C GPOUP USU ,., J 
WATER R-1 COLIFORM 109 1. 10E+01 MPN 0 . OOE+OO( S) 3 . 33E+01 ML 860507 1100 860507 I 103 020017 
WATER R-1 BARIUM A06 3 . 50E+01 PPB 0. OOE+OO( S) 1. 00E+02 HL 860507 1100 860604 I 103 020017 

·• WATER R-1 CADMIUM A07 • 2 . OOE+OO PPB 0 . OOE+OO( 9) 1. OOE+02 HL 860507 1100 860604 I 103 020017 .., 
WATER R-1 CHROMUM A08 • 1. OOE+Ol PPB 0. OOE+OO( S> 1. 00E+02 HL 860507 1100 860604 I 103 020017 
l~ATER R- 1 SILVER A10 • 1. OOE+Ol PPB 0 . OOE+OO( S) 1. 00E+02 HL 860507 1100 860604 I 103 020017 .. WATER R- 1 SODIUM Al.1 2. 55E+03 PPB 

... 
O. OOE+OO< S) 1. OOE+02 HL 860507 1100 860604 I 103 020017 ., 

WATER R- 1 NICKEL Al::2 * 1. OOE+01 PPB 0 . OOE+OO( S> 1. OOE+02 HL 860507 1100 860604 I 103 0 20C17 
WATER R-1 COPPER A13 • 1. OOE+01 PPB 0 . OOE+OO< S) 1. OOE+02 HL 860507 1100 860604 I 103 020017 .. WATER R-1 VANADUM A14 • 5. OOE+OO PPB O. OOE+OO( S> 1 . 00E+02 HL 860507 1100 860604 I 103 0 2 0017 ... 
WATER R-1 ANTIONY A15 • 1. 00E+02 PPB 0 . OOE+OO( S) 1. OOE+02 HL 860507 1100 860604 I l OJ 020017 
WATER R-1 ALUMNUM A16 • 1. 50E+02 PPB 0. OOE+OO( 6) 1. OOE+02 HL 860507 1100 860604 I 103 0 20017 

1,.. WATER R-1 MANGESE A17 1. OOE+Ol PPB 0 . OOE+OO< 6) 1. 00E+02 ML 860507 1100 860604 I 103 020017 " I WA TER ·-- 4 •• • • 4 • 
R-1 POTASUM A18 8 . 86E+02 PPB 0 . OOE+OO< S) 1. OOE+02 HL 860507 1100 860604 I 103 0200 17 

WATER R-1 IRON Al9 3 . 63E+02 PPB 0 . OOE+OO( S> 1. OOE+02 ML 860507 1100 86060 4 I 10 3 020017 ... WATER R-1 ARSENIC A20 • 5. OOE+OO PPB O_ OOE+OO( S) 1. OOE+02 ML 860507 1100 860~14 I 103 0 20017 ,I 

WATER R-1 MERCURY A21 • 1. OOE-01 PPB 0. OOE+OO( 6) 1 . 00E+02 ML 860507 1100 860609 I 103 020017 
WATER R- 1 SELENUM A22 * 5. OOE+OO PPB O. OOE+OO( S) 1 . 00E+02 ML 860507 1100 060516 l 103 0 2~)017 

• :: WATER R- 1 THIOURA A24 • 2 . 00E+02 PPB 0 . OOE+OOI S) 2 . 00E- 02 HL 860507 1100 860520 I 103 0200 17 ., 
i: W/\TER R-1 ENORJN A33 • 1. 00E+OO PPB ·-·- . ... .. - -· ------ 0 . OOE+OOI S) 1. 00E+03 ML 860507 1100 B60530 I 103 0 20017 

W/\T ER R-1 METHLOR A34 • 1. 00E+OO PPB 0 . OOE+OOC S> 1. 00E+03 ML 860507 1100 B60530 I 103 0200 17 " ,, WATER R- 1 TOXAENE A35 • 1. 00E+OO PPD O. OOE+OO( S> 1. OOE+03 ML 860507 1100 860530 I 103 021.)C 17 ... 
WATER R- 1 A-BHC A36 • 1. OOE+OO PPB ---- .... . · .... 0 . OOE+OO< S) 1. 00E+03 ML 860507 1100 860530 I 103 020017 
WATER R-1 B- BHC A37 • 1. 00E+OO PPB 0 . OOE+OO( S> 1. OOE+03 ML 860507 1100 860530 I 103 0 20 0 17 

ti WATER R-1 G-BHC A38 • 1. OOE+OO PPB 0 . OOE+OO( S) 1. OOE+03 HL 860507 1100 860530 I 103 0 20 0 17 • 
WATER R-1 D- BHC A39 • 1. OOE+OO PPB 0 . OOE+OOI S> 1. OOE+03 HL 860507 1100 860530 I 103 020017 .. . 
WATER R-1 LEAD A51 * 5. 00E+OO PPB 0. OOE+OO< Sl 1. OOE+02 ML 860507 1100 860519 I 103 020017 

#I WATER R-1 12- DBEN B61 • 1. OOE+Ol PPD O. OOE+OO< 9) 1. OOE+03 ML 860507 1100 860519 I 103 020017 _, 
WATER R- 1 13- DBEN 062 • 1. OOE+01 PPB 0 . OOE+OO( S) 1. 00E+03 ML 860507 1100 860519 I 103 020017 

. 1·, WAT ER R-1 14-DDEN B63 • 1. OOE+01 PPB 0 . OOE+OO( S) 1. OOE+03 ML 860507 1100 860519 I 103 020017 

I . WATER R-1 HEXCBEN 889 • 1. OOE+01 PPB 0 . OOE+OO( 5) 1. OOE +03 , ML 860507 1100 860519 I 103 020017 .. 
I : - WATER R-1 PENTCHB C26 • 1. OOE+01 PPB ..• .J_ 0 . OOE+OO( S) 1. OOE+03 HL 860507 1100 860519 I 103 020017 

- -... - --·- ·· ·- •··· · ,, _ ____ 
WATER R-1 TETRCHB C37 • 1. OOE+Ol PPB 0 . OOE+OOC Sl 1. OOE+03 ML 860507 1100 860519 I 103 020017 •I WATER R-1 TRICHLB C43 • 1. OOE+01 PPB 0. OOE+OO< 6) 1. OOE+03 ML 860507 1100 860519 I 103 020017 .. 

! WATER R-1 HEXACHL C54 • 1. OOE+01 PPB 0 . OOE+OO( 6) 1 . 00E+03 ML 860507 1100 860519 l 103 020017 
WATER R-1 NAPHTHA C55 * 1. OOE+Ol PPB 0 . OOE+OO< S) 1. OOE+03 ML 860507 1100 860519 1 103 020017 

• I WATER R- 1 123TR1 C56 • 1. OOE+Ol PPB O. OOE+OO< S> 1. OOE+03 ML 860507 1100 B60519 I 103 0 20017 4 
WATER R-1 PHENOL C57 • 1. OOE+Ol PPB 0 . 00E+OO< S) 1. 00E+03 ML 860507 11 00 860519 I 103 020017 

... - --- ·· ------
O. OOE+OO( 

-- ..... 

i 1-JAl ER R-1 135TRI C58 • 1. OOE+Ol PPB Sl 1 . 00E+03 ML 860507 1100 8605 19 I 103 0 200 17 

• ··: \..IATER R- 1 1234TE C59 • 1. OOE+01 PPB 0 . OOE+OO( S) 1. OOE+03 ML 8 60507 1100 8605 19 I 10 3 0 20 0 17 .. 
I WATER R- 1 1235TE C60 • 1.00E+01 PPB O. OOE+OO( 6) 1 . 0 0 E+03 ML 860507 1100 860519 l 103 020 0 17 

,! ··· •···· · · . . . .. . 
1. OOE+OO G 1100 

I WATER R- 1 TOX C68 6 . 85E+02 PPB O.OOE+OO( S) 860507 860 522 I 103 O?.Oi) I 7 

• r: WAT ER R- 1 TDC C69 1. 98E+03 PPB 0 . OOE+OOC 6) 2 . 50E+02 ML 860507 1100 860606 I 10 3 020 0 17 .. 
WATER R- 1 TDC C69 2.06E+03 PPB O. OOE+OO( 6) 2. 50E+02 ML 860507 1100 860606 I 103 0 200 17 

** Dup 1 i cahi . ti WATER R-1 NITRATE C72 * 5 . 00E+02 PPB O.OOE+OOI 6) 5 . OOE-02 HL 860507 1100 860602 10 3 020017 • 
1-l 
I I 

• 11 • D11no t e 1 a Tesult le•• than the detection limit .. 
1: - • •· -- --- . ·- - -- - .. ··· ·•· ·-· -· .. - .. 
i 

•t : • 
• •• 

, .. 
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:;?BOO GEORGE WAGH l NGTOt-1 WAY, RICHLAND, WA 

~i _ HAZARDOUS GUOSTANCE ANALYSIS REPORT 

--· • · . ... .. .. ·• 
fhsul ts r•port•d on 8b0bl9 

ii 
,... I I 

DIL . C OVERALL ANALYSIS SAMPLE ANAL'l'SIS H 
s,,HPLE TYPE cusn ISOTOPE RESULT * C ERROii SIZE DATE TIME DATE C CROUP USTI 

•.•. I 
Wt,TER R-l TETRAtlE Ml * .l. OOE+Ol .PPB . ,- --·- ·· 0 . OOE+OO( _ S) 5 . OOE+OO HL 860507 1100 B60512 I 103 020017 

_,. - ·-· - --
W,TER R-l DFNZENE A6'2 * 1. OOE+Ol PPB 0 . OOE·•OO( S) 5. OOE+OO HL 960507 1100 0~0512 I !OJ 020017 

"• ~IATER R-1 DIOXAME A63 * 5. 00[+02 PPD 0 . OC\E+OO( S) ~. OOE+OO HL 860507 1100 860512 I 103 0201)17 
1-J,'\ T Efl R-1 MCH IIJtJE AM * 1. OOC • Ol PPD . 0 . OOE-~00( 9) 5 . 00[+00 HL 060 507 1100 8 60 ~12 I 103 o::-·oo 1 7 
I-IA TER R-l PYRIDIN A6S * 5. 00[+02 PPD 0 . OOE+OO( S) S. OOE+OO ML 860507 1100 860512 I 103 0;>0017 

"., W,TER R-l TOLUENE A66 * 1. 00[+01 PPD O. OOE+OO( Sl 5 . 00E+OO HL 860507 1100 860512 I !OJ o;,,::,011 
1-JATER ·- ---·- ---- R-l t. 1, 1-T A67 * 1. OOE• OI PP13 ____ ___ 0 . OOE+OO( 5) 5. OOE+OO ML 860507 1100 860512 I !OJ 020017 
1-Jf,TER R-1 1.1,2-T A68 * 1. OOE+OI PPB 0 . OOE+OO( S> 5.00E+OO ML 860507 1100 860512 I IOJ 020017 

t, WATER R-1 TRICENE A69 * 1. 00[+01 PPB 0 . OOE+OO( S) 5. OOE+OO ML 860507 1100 860512 I 103 02•)017 
WATER R-1 PERCENE A70 * 1. OOE+Ol PPB ---- ··· •··•··· -- - ····•- 0. OOE+OO( S) 5. 00E+OO HL 860507 1100 860512 I 103 020017 
W,\lER R-1 OPXYLEN A71 * 1. OOE+OI PPB 0 . OOE+OO< Sl 5 . 00E+OO ML 860507 1100 860512 I IOJ 02•)017 ~- 1-JATER R-1 H·· XYLE 814 * 1. OOE-t01 PPB O. OOE+OO( S) 5. OOE+OO ML 860507 1100 8t-OS 12 I 103 o;;:0011 

I 
1-IATER R-1 CYAl" IDE C70 * 1. 00[+01 PPB 0 . OOE+OO( 5) 5. 00E+02 ML B60507 1100 860b10 I 103 o;::0011 .. . -- · · -- - ------- ---... ----· •·-· 

,! W1TER R-1 FORMALN C71 • 5. 00E+02 PPB 0 . OOE+OO( 5) 5 . 00E+OO 11L 860507 1100 860512 I 103 020017 
~ 1-IATER R-1 12DCAD4 X07 9 . 20[- 01 O. OOE+OO( S) 5 . 00E+OO HL 860507 1100 B60512 I 103 020017 

1-IATER R-1 TOLU08 xoo 9 . 80E-01 ' 0 . OOE+OO< S) 5 . 00E+OO ML 860507 1100 860512 I 10] 020017 ... _ · ___ .. ... :..J· - '. - -
... , 1-IATER R-1 BFB X09 9 . lOE- 01 0 . OOE+OO( 5) 5 . 00E+OO ML 860507 1100 8t0S12 I IOJ 02C·O I 7 . - . - .. -- .. •. 

W1TER R-1 SULFATE C73 1. 13E+04 PPB 0 . OOE+OO( Sl 5 . 00E-02 ML 860507 1100 060/;02 I 101 020017 
1.11 rrn R- 1 n .mm10 C74 • 5 . 00[ ·102 l'PO 0. OOE•OO( S) 5 . OOE-02 ML [J(J()507 1100 Ot.f1M>2 I 1 fJl O~·'.l')I 7 
l•I\ Tf R R-1 CHLURIO C7:5 9 . 54E+02 PPB 0 . OOE+OO( S) 5 . OOE-02 HL 860507 JJ/)0 060602 I I ().J p;:o<i l 7 
I-JI\ TER R-1 PHOSPHI\ C7b * 1. OOE+03 PPB 0 . OOE+OO( SI 5. 00E-02 ML 860507 1100 060l-02 I 103 020017 
1-11\TER R-1 SULFIDE C78 * 1 . OOE+03 PPB 0 . OOE+OO( Sl 2 . 00E+02 HL B60507 1100 8!:0l: 03 I 10] 020017 
IUITF:R R-1 KER05EN C79 • 1. OOE-•04 PPB O. OOE+OO( Sl l . OOE+OJ HL B60507 1100 8UJ51 '? I IOJ 020fJI 7 
1-J-'ITER R- 1 AMl10NIU cao * 5. 00E+OI PPB 0 . OOE+OO( SI 1. 00E+Ol G 860507 1100 060602 I lOJ 020017 
WATER R-1 ETHYGLY CBI * 1. OOE+04 PPB 0 . OOE+OO( Sl 2 . OOE-03 HL 860507 1100 860516 I 103 020017 
1-11\TER R- 1 DIOXIN C86 * 1. OOE- 01 PPB 0 . OOE+00( Sl 0 . OOE+OO ML 860507 1100 960514 I 10 3 c 2,:,011 
WATER R- 1 2,4-0 Hl3 * 1. 00E+OO PPB 0 . OOE+OO( 5) 1. 00E+03 ML 860507 1100 06(1!; 27 I l (.' J (1~'.10 I 7 
~1-'ITER R-1 2,4, 5TP H14 * 1. 00E;+OO PPB 0. OOE+OO< 5) 1. OOE+03 ML 860507 1100 960527 I 103 02()01 7 

· 1-JI\.TER R-1 · 2FLPHEN XOl 7 . OlE·-01 0. OOE+OO( S) 1. OOE+03 HL 860507 1100 860519 I IOJ 020017 
, .. 

1-1/\ l ER R-1 PHEND6 X02 5 . 63E- 01 0 . OOE+OO( 5) l . OOE+03 11L 860507 1100 860~,19 l IOJ 02'J0l7 
1-JATER R-1 NITDN2 X03 S. 56E-01 0 . 00E+OO( Sl 1. 00E+03 HL 860507 1100 Bl-0 5 I 9 I 103 0:20017 
1-JA TER R-1 2FLDIPH X04 5. 90E-01 • . ..,;t ·.'. 0 . OOE-1·00( S) 1. 00E+03 ML 860507 1100 860 519 I 103 020017 
I-IATER R-1 246TRI X05 6 . 70E-OI 

,, 0 . OOE+OO( S) 1. 00E+OJ HL 860507 1100 860519 I I OJ 020017 
1-JAT ER R-1 TERD14 X06 8. 92E- 01 0 . OOE+OO< Sl 1. 00E+03 HL 860507 1100 8 l05l9 I 10 3 0 ~0(• 1 7 
1-11\TER . - - . ... -- . -- R-1 DOC XlO 6 . 70E-OI ----- ·····-- --- ---·-·· 0. OOE+OO( 5) 1. OOE+03 ML 860507 1100 B60530 l 103 o;;:0017 
1-JATER R-1 CHLOR37 X11 1. 07£+00 0 . OOE+OO( S> 0 . OOE+OO ML 860507 1100 860514 I 103 0200 17 
WATER R-1 CHLOR37 X11 1. 07E+OO O. OOE+OO( Sl 0 . OOE+OO HL 860507 1100 86051 4 I !OJ a::or, l 7 

•• DuJ>licat~• 

-········-----·- . ·-----·- ··.1....- . __ ·----···----'. -------· . ----· ---- ' ·-- ----------- ------------·- -- . 

• 
. · ·• . ·-- ---- -- -·· ··---------- . ------ - - . ------ - -···- -

... ! 

···•···--- ··----· .. --. .. -•·---- ------- -·--· ----·· ··· ·--------- . --· ------ ----------···-··- --·--- - . - ---··• - --

• Dtnotts • rt suit 1 f !11 than th• dttHtion limit • ! 
·- ·- -- ------··- ----·-------- -- - ------- -- .. - ·· .. 

. . . ·• · · ... . . . -·· . - . - •··• . - -····--· ·--- ·•· -•· -.... ··- ·-- ---·· - ---~----· ·-·- ··- - - -- ------------ ------------- ------- . . - . . 
·, 1 .. 

~= ·• 



14 ·• ,J u l-u ti 1.! : U U l ' i'1 

... 

... 
. DIL. . C ·· -·- - -.OVERALL ···-·-·· · - ANAL YSIS.-•- ·- -··--- ···- ·-· 5 /,:1PLE . 

:::,\tlf' I_(: TYPE CUSTH ISOTOPE RESULT # C ER nOP S IZE DAT E T ltlF 

WiTER fl --~ LEAD A51 . * . 5. OOE+OO .PPD --·- - ·- ·---····--·-0- OOE +OOL S L l. OOE+02 .J1L _ _ _ 860516 .1100 
1-JATER R-2 COLIFORM 109 4 . OOE+OO - MP'i'~ 0. OOE+OO( SJ 3 . 33E+01 ML 860516 1100 
WATER R- 2 ARSENIC A20 * 5. 00E+OO PPB 0 . OOE+OO( S> 1.00E+02 ML 860516 1100 
WATfR R-2 SELEtlUH A;!2 * 5. OOE+OO PPB 0 . OOE+OO( S) 1. OOE+02 ML El 60516 1100 
WAf ~R R- 2 THIOURA A24 * 2 . 00E +02 PPD 0 . OOE+OO( S) 2 . 00E-02 ML 860516 1100 
WATER ··- ... . __ _ R-2 ENDRIN A33 • 1. OOE+OO PPB __________ __ O. OOE+OO( S) 1. OOE+OJ ML 860516 1100 
WAT ER R- 2 HETHLOR A34 * 1. 00E+OO PPB 0. OOE+OO( S) 1. 00E+03 HL 860516 1100 
WA TE R R-2 TOXI\ENE A3 5 * 1. 00E+OO PPB 0. OOE+OO( S> 1 . 00E+03 HL 8 60516 1100 
IH,TEH R-2 A-BHC A36 * 1. OOE+OO PPB . .. .... .... . · -- ... _ 0 . OOE+OO( SJ 1. OOE+03 HL 8 6 0516 1100 
WATER R-2 D- DHC A37 * 1.00E+OO PPB 0 . OOE+OO( S) 1.00E+03 HL 860516 1100 
WATER R-2 G- DHC A38 • 1.00E+OO PPB O. OOE+OO( 5) 1 . 00E+03 HL 860516 1100 
~!AT ER R-2 D-BHC A39 * i . oOE+OO PPB · ·•·-· - - ··-· · - o . ooE+OO( S) 1 . 00E+03 HL 860516 1100 
WAT ER R- 2 TETRAtE A61 * 1. 00E+Ol PPB 0 . OOE+OO( 5) 5 . 00E+OO ML 860516 1100 
WAT ER R-2 BENZENE A62 • 1.00E+Ol PPB 0. OOE+OO( S) , . OOE+OO ML 8 60516 1100 
WA f ER R-2 DIOXAtlE A63 * 5. OOE+02 PPB .... . 0. OOE+OO( Sl 5 . OOE+OO HL 8 605 16 1100 
WAT ER R- 2 HETHONE A64 * 1. 00E+Ol PPB 0 . OOE+OO( S) S. OOE+OO HL 8 60516 1100 
WATER R- 2 PYRIDIN A65 • 5 . 00E+02 PPB 0 . OOE+OO( 5) S. OOE+OO HL 860516 1100 
1-JAT ER - - · -- - ____ R- 2 TOLUENE A66 * 1. 00E+Ol PPB O. OOE+OO( SI S . OOE +OO HL 8 60516 1100 
WAT ER R-2 1, 1, 1-T A67 • l . OOE+01 PPB 0 . OOE+OO( Sl S. OOE+OO HL El 60516 1100 
WAT ER R-2 1, 1,2-T A68 * 1. 00E+Ot PPB , 0, OOE+OO( Sl 5.00E+OO ML 860516 1100 
~IATER R- 2 TRI CENE A69 * 1. OOE+Ol PPB .. .... _.-.. . . .. 0 . OOE-+-00( SI S . OOE+OO HL - -- •· 8 60516 1100 
W1TER ll - 2 PERCEtlE A70 * 1.00E+Ol PPB O. OOE+OO( S> 5 . 00E+OO ML 860 516 1100 
WATER R-2 OPXYLEN A71 • 1.00E+Ol PPB 0. OOE+OO( Sl S. OOE+OO ML 860516 1100 
I-IATER . - --- · - - · ·- R-2 H- XYLE Bl4 * 1. OOE+Ol PPB ··- -· .. ---•- ··•·· ·- 0. OOE+OO( 5> 5 . OOE+OO ML 860516 1100 
WAlER R-2 TOX C68 5 . 31E+02 PPB 0 . 00E+OO( SI 1. 00E+OO G 860516 1100 
~IAT Ell R-2 FDRHALN C71 • 5 . OOE-+-02 PPB 0 . OOE+OO( S) 5 . OOE+OO HL 060516 1100 
WAfER _ . . .. . R-2 NITRATE C72 • 5 . 00E+02 PPB 0 . OOE+OO( S) S. OOE-02 HL 860516 1100 
WATER R-2 SULFATE C73 1. 11E+04 PPB O. OOE+OO( SI S. OOE-02 ML 860516 1100 
I-IAT ER R-2 FLOURID C74 * 5. 00E+02 PPO O. OOE+OO( S> 5 . 00E-02 HL 860516 1100 
1-JATER .. . .. __ .......... _ R-2 CHLORID C75 6 . 63E+02 PPB 0 . OOE+OO( 9) 5 . OOE-02 ML 860516 1100 
~!ATER R-2 PHOSPHA C76 • 1. OOE-103 PPO 0 . OOE+OO( 5) S. OOE-02 ML 860516 1100 
WATER R-2 SULFIDE C78 • 1.00E+03 PPB • O.OOE+OO( S> 2 . 00E+02 HL 860516 1100 
~!ATER R- 2 2, 4-0 H13 • 1. OOE+OO PPB 0 . OOE+OO( SJ 1. OOE·t03 ML 9 60516 1100 
WAl [ R H- 2 ;!, 'I, 5TP H14 • 1. OOE+OO PPB .. 0 . OOE+OO( 91 1. OOE+03 HL 860516 1100 
WATER R-2 l2DCAD4 X07 9 . 70E-01 0 . OOE+OO( 6) S. OOE+OO ML 860516 1100 
WAT ER R-2 TOLUD8 XOB 1.00E+OO O. OOE+OO( SJ 5 . 00E+OO HL 060516 1100 
WAl~R R- 2 BFO X09 9 . 10E- 01 0 . OOE+OO( 6) 5 . 00E +OO ML . . 0 60516 1100 
WAl ER R-2 one XlO 6 . 80E-01 O. OOE+OO( 9) 1.00E+03 ML 860516 1100 

··- --~ ~IAlER R-~ 12- 00EN 061 • 1. 0 0[•01 PPO O 001::•001 SI OOF.• OJ 11l fl '> O~ lt. I IC•'.) 
~ ; .. ~IATER R-2 13-DO[N 062 • l 00[•0I P P O O 00[• 0() 1 51 OC[•OJ 11L P•·051t: II (,') 

.. ( , ~IA 'IER R-2 l'l-DOUI 063 • 1.00[•0I PPO O C0f • (.''JI 51 C't: (•OJ ti! . 01.0 5 1b 11 0() 
t; ~!ATER · -- -·• .. ·-· · - R-2 HEXCO EN DB?• l . OOt•OI PPB O OOF.• 0 01 51 NC•C'J t1t.. flt-•::.11, 111: 0 
''! . I-IATER R-2 PEIITCIID C26 • I . OO[+Jl PPD O C•C·C• C·JI 51 C•: C•0J I"!\.. P,..O~lb I ll•I) 

t,, , . WATER R- 2 TETRCIID CJ7 • I . OO[• ·JI PPB O C<r• : -"f !ii OC[•('J ~- r1?~lb 11 00 
: ~I AlER R-2 TRICHLD C4J • l . OOE•OI PPB __ 0 C<-£•C")I 01 I OOC•OJ '1... e1-0~lb IIC•O 
, WATER --·-:

1
-,. ·--.. - R-2 HEXACHL C54 • I.OOC+Ol PPB 0.00£•00C 81 I.OCC•-OJ t'1. Ot-05lb 1100 

- ·:I WATER R-2 NAPHTHA C55 • 1.0<>f•.O~ ip.f.8.L :L .. ~i;:i. J~~-~~~li~~t~:~ff.i 860516 1100 

l•.1
1. .. · I· · , i:, 1,• ii •'·"" ·. :·r . i ,. Ii 

8 f"I • D1notu • r11ult 1111 th.tn the d1hction ll•lt . :} ;· rt p, j 1:: :j' . :;:': / • ( ; 
h __ . - -....------.~.-• ....--nr ......... -io~·+:--,,-ri~.,,,.,-tT1rm-m.,..~+.,.....~~-.1H ..... ..+-·+ ·--r:---- . 

ei.: 
1. : _. __ __ _ 

... , ·-- -----·-

I 

I 
·I 

i 

: . 
~ I ·- . ''' ' ,·L . 

•~ r ' t- • 

I' 

----··-······- -- -_.._~- -- ---··-••l·--_J ·--- ···· · ·· · ·- ·i · ..•.• . 

• . . . r 
"' .; f , , · t • • . 

. Of. , 'Hi-· . 
. i :f 

l, ~: l 1L 'i S J ·J 
[ •,\I i' 

860516 
860603 
8 60603 
86 0520 
860530 
860530 
860530 
860:530 
860530 
860530 
860530 
860520 
860520 
860520 
860520 
86052 0 
860520 
B60520 
860520 
B6052 0 
860520 
86052 0 
860520 
860610 
860520 
860602 
El60602 
860602 
86060::? 
860602 
860603 
8 60527 
860527 
860520 
860~20 
860520 
860530 

A'; J ': I ;:, 
!?'· (> -1;, 
Ot'J ':1 1~ 
P. ~G ' · 1 ~ 
fl !: ·:' ~- I: 
8 ~ 0 !. I;: 
Oe 'J!. I 2 
06'Jel~ 
8-',06 I~ 

--.. -:--•---- _; · 
-J 

~ 

..) 
H 

I 
I 
I 
r 
r 
I 
I 
I 
I 

r _r ;•, •. 't · ,_,:-.: If 

1·1 -J 

i·: j ·: .: ~•( •::: ---t'.I 
I 1 03 020036 -- - .. --- -J 

I 103 020036 
1 103 o::: v::, Jb 
I I 03 020 •J:J ~ 
I 103 02:>036 
I lOJ C2 00J6 
I I 03 02('0'.Jl, 
I l 03 0 2•;'1036 
I 
I 
·I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
J 
I 
l 
I 
I 
I 
I 
I 
I 
I 
I 
J 
I 

103 
103 
103 
103 
103 
103 
103 
103 
!OJ 
103 
103 

0 20 /J J6 
020036 
020 036 
02•)')J6 
021.)036 
02(•0 :J !, 
0 2•JOJ.:., 
0200 36 
0;!0036 
0200 36 
020036 

103 02(.>0]6 
I 03 0;'•)C• J6 
103 020 (.'36 
103 0 20036 
103 0 20036 
103 o;:;oov, 
103 020 036 
103 0~01)36 
1/J'J 020 036 
!OJ 02(1036 
103 0 2 003 6 
10 3 0 ~0036 
103 0 20036 
103 o ;!o OJ6 
I 0 3 02C•(l3 6 
103 0 20(•36 
I 0 3 02(' 0 J6 
I OJ 020036 

ICJ c;:,,,: ]!, 
10J c ::0,: J6 
IC•~ c ;- O,) J6 

I C~ : ;"' ·~C·J!: 
10 ) C:' C·v JI> 
I ('.J C2 0 0J6 
I C' J C'::'OC'J6 
I OJ 020036 

.J 

., 

.J 

. .,I 
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:24-Jun - 86 08 : 57 AH 

SAMPLE TYPE CUSTII 

~IATER H-;? 
WATER R- 2 
WATER R- 2 
WATER R- 2 
~IATER R-2 
WATER R- 2 
WAfEH R- 2 
•• Duplicates • 
WATER R-2 
1-JATER R- 2 
Wt. Tf.R R- 2 
~IAT ER R- 2 
~JA TER R- 2 
1-J/\TEfl R-2 
1-JATEfl R- 2 
WI\ 1 ER R-2 
WATER R-2 
WIITER R- 2 
I~ ,\ I E R R-2 · 
IJ,\ I Cil R- 2 
1,1,\H. ll R--2 
LJAIER R- 2 
1-1,\ I EH R- 2 
Wlf ER R·-2 

ISOTOF'E 

12JTR I C56 • 
PHENOL C57 * 1:J5lRl C30 * 123'1TE C59 • 
123!iTE C60 • 
TDC C69 
TOC C69 

CYANIDE C70 • 
l'-EROSF.N C79 • 
DIOXrn C06 * 2FLPIIEN XOl 
PHEND6 X02 
NtT6N2 X03 
2f"LBIPH X04 
2'16 TR I X05 
TERD14 X06 
CHLOH37 X 11 

UNll ED BTATfS TEBTlNC COMPANY INC . 
2800 GEOR GE WASHINGTON WAY, RICHLAND, WA 

HAZARDOUS SUBSTANCE ANALYSI S REPORT 
Results reported on 860619 

OIL C OVERALL AMALYSIS 
RESULT It C ERROR SIZE 

1.00E+01 PPD 0. OOE+OO( 5) 1. 00E+OJ 
1. OOE+Ol PPB 0 . OOE+ OOI 5) 1 . OOE+03 
1. OOE+Ol Pro -·-~·-- , .. ·- -·--· · 0 . OOEt-00( 5) 1, OOE+OJ 
1. OOE+01 PPB 0 . OOE+OO( 5) l. OOE+03 
l. OOE+01 PPD 0 . OOE+OO( S> 1. 00E+03 
2 . 40E+03 PPB 0 . OOE+OO( 9) 2 . SOE+02 
2 . 35E+03 PPB 0 . OOE+OOi S) 2 . 50E+02 

1. OOE+Ol PPB 0 . OOE+OO( 6) 5 . OOE+02 
. . -- ··- -- -····· ····•. -·· 

0 . OOE+OO( 1: 00E+03 1. OOE+04 PPB 5) 
1. OOE- 01 PPD 0 . OOE+OO( Sl 0 . OOE+OO 
8 . 61E-01 0 . OOE+OO( S> 1. OOE+03 
7. 55E-01 0 . OOE+OO( Sl 1. OOE+03 
7. 36E··01 0 . OOEi·OO( S) 1. 00E+03 
7. 88E- 01 0 . OOE+OO( S) J . OOE+03 -- - ---- --- -
7. 79E-01 0 . OOE+OO( S> 1. 00E+03 
9 . 42E-01 0 . OOE+OO( Sl 1. 00E+03 
1. 0 3E+OO . 0 . OOE+OO( 5) O. OOE+OO 

SAMPLE MIALYSIS 
DATE Tl11E DATE 

HL 8W516 1100 86061:2 
HL 860516 1100 060612 
ML 060516 1100 Ol,0612 
HL 860516 1100 860612 
ML 860516 1100 860612 
HL 860516 1100 860611 
11L 860516 1100 8606 l l 

HL 860516 1100 860610 
ML 860516 1100 860612 
ML 860516 1100 860605 
ML 8 60516 1100 Bt.0612 
ML 860516 1100 86061;;? 
ML 8 60516 1100 060612 
HL 860516 1100 860612 
ML 860516 1100 860612 
HL 860516 1100 860612 . 
HL 060516 1100 860605 

· !JAR IU/t · -A06 ··- 3 . 50E+01 PPIJ ------O:·OOE+00{--8) - 1, OOE+02- Ml: 8 60516 - 1100 - -- ·• 861.162 1 
CAlit-tlUM A07 * 2. 00E +O O PPB 0 . OOE -~00( S) 1. OOE+02 11L 8 60316 1100 861)62 1 
CHl<OHUt1 /108 * 1. OOE+Ol PPB 0 . OOE·• OO< Sl 1 . OOE+02 ML BM 516 11 ~•O 0!:G~21 
SILVER ·· · · AIO · • · 1·. OOE+Ot PPD ·--· ----+-·--- 0 .· 00E+OO( ·· S l ·-1, ·00E+02 · ML--- e 60 516 - l E 10 e~o~2 1 
SODIU!-1 All 2 . 8 5E+03 PPD 1 .. 0 . OOE+OOI 5) 1. GOE+02 ML 8605 16 11 O •.) 6-'.>0:, :Cl 
tllCl', EL A12 * 1. OOEiOl PPll 0 . OOE +OO( Sl 1. OOE+02 ML 8b0 516 1100 8 60t2 I 

1~1\TEH ·- - R-2 ·•-- · COPP ER - · - A13 *·· 1: OOE+Ol- - PPB --- O:·-OOE+OO (-·· S )·-1-:· OOE +02 .Ml::: 860516 --1100---- 860 ':-2 t 
W,\ TE fl R- ~ V1\N1\DUM A14 * 5. OOE+OO PPB 0 . OOE+OOl S> 1.00E+02 ML 860 516 1100 8 60!: ~1 
~J ,\ TER R·-2 AMTIOMY /\ 15 * 1. OOE+02 PPB 0 . OOE+OO( S) l . OOE+-02 ML 860516 11 00 8 60.1.,~ I 
1-1,\ 1 F. f< n--2 /\L UHHUM Alb * 1. 50E, 02 PPB · ··- ···-·-· ·- ------0 . OOE +00 (. · S) · -1, Ot1E +02 ·· ML---- 8605 16- 11 0(, 8 6f,~ ~ 1 
11,'I l ER R- 2 MAMGESE AJ7 9 . OOE·•OO PFB O. OOE+OO ( S> 1. 00E+02 ML Bt,05 16 11 no 860~-. ;;1 
1·1/\ 1 F.R fl -2 POT,\SUH A18 8 . 53E+02 PPD 0 . OOF.: +001 5) 1. OOE +0 2 ML 8 60 516 11 00 s~.oc.::: t 
WATER R- 2 -- · IROI~ - . ·· A19 -- - 1, 23E+02- PPB - O, OOE+OOC- 5)- l ?OOE+02 -Ml: -86()516- 11 00 - - 8601:,21 
l•JATEn R-2 l1ERCUR ''1' A:J. 1 * 1. OOE-01 PPB 0 . OOE+OO( Sl 1 . OOE+02 ML 8 60516 1100 8 60~-21 
1-1.,rrn R- 2 AtlMONIU C80 * 5. OOE+Ol PPB O. OOE+OO( S) 1. OOE+02 NL 860516 11 00 060.1.~4 
UI\ 1 F.R R-2 ETHYGL Y · CBI * · 1.- OOE+04 · PPB -· - ·---- -·"·"-·--·0 .-00E+OO< - S> · 2 . OOE-02- ML----- 8 ~,0 51 6 · 1100 [l f. { t;~ ~",J 

. -· -·· .. ---·· ·- ·-·- · - ... ---- . ·- • --· --· 
,-.i' , 

I j ' 
I :•: _ • Denotu • ruult less th•n th, detection limit_ 

I 

~ 

... 
PACE 2 

"" 

"" 
H 
C t;PO\JP USTI "" 
I 103 C200'.16 
J 103 020036 "" I 103 o :;0031, 

I 103 0~0036 
I 103 020036 "" 103 0200 36 

103 o:;0036 

--I 103 020036 
I 103 020036 
I 103 0 20036 ., 
I 103 0 2(.(•36 
I 103 C·:C00J6 
I 103 O;? OG :36 ... 
I 103 C200J6 
I 103 02003& 
I 103 C20CJ!, At 
I 103 020,>J b 
I 103 0J•j 0 ~ 

I ! OJ 02(,j !; 

I I ( ,J ,~,2 -jr; J 

- -1 
I. -

I 1 ·) J ,~:~·J•: ~ 

I 10J i:: 2,; .) 

I I c)J (1~(·0 

I t<jJ •)2•J() ~ 

I 1':J ,::i.2 ·::•] -~-
I 103 •:'~('') ~ 

1111 • 

---r: -
I I lj] ,:,; ,-_. ,-I I 

I l •.' J 0.2,~<· -I l< •J 0:: ·: -i; t 
! •)3 ( t,2 .' ) t} ,:, 

I 

•, ; 

10::i <:?,')0 ,, . ' • 
ltlJ 1; ·.: )·} '; 

\ t' ":_ ,., ,,;•.:-c ~ 
·l 
' "\ 

"\ 

"\ 

,., 
.. , 
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Distribution: 

• DOE/RL EA Bracken DOE/FED/628A/700A 
OM Collado DOE/FED/666/?00A 
RE Gerton DOE/FED/618/?00A 
JM Hennig DOE/FED/690/?00A 
RA Holten DOE/FED/577/?00A 
JR Hunter DOE/FED/668/?00A 
EC Norman DOE/FED/667/?00A 
OL Olson DOE/FED/581/?00A 
MW Shupe DOE/FED/608/?00A 
RK Stewart DOE/FED/629/?00A 

PNL WJ Bjorkland PNL/3762/112/300 
MS Hanson PNL/R0/1258/3000 
TJ McLaughlin PNL/RTL-520/30/3000 
R. Schalla PNL/SIGMAS/2621/3000 
DR Sherwood PNL/SIGMAS/2305/3000 

WHC MR Adams R2-78 
RW Bloom N2-53 
ME Borgeson Nl-23 
JM Burks Ll-52 .. 
GD Carpenter R2-85 
FW Ellis L6-53 
KA Gasper Rl-15 

• EM Greager L6-60 
ML Grygiel N2-57 
RD Hensyel Ll-52 
KL Hoewi ng A4-35 
RE Lerch R2-53 
RL Martin Ll-52 
WJ Mcshane L2-50 
DL Pursley Nl-23 
PS Schaus Rl-06 
FM Smith Ll-52 
KG Toyoda Nl-22 
WR Tucker L3-52 
WJ Young Ll-52 
MG Zimmerman(6) Ll-52 
Central Files (2) L8-04 
Documentation (2) LS-15 
Microfilm Services LS-15 
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