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DRAFT REMEDIAL INVESTIGATION REPORT 
PACCAR SITE 
RENTON, WASHINGTON 

1.0 INTRODUCTION 

1.1 PURPOSE AND SCOPE 
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This report presents the results of our remedial 
investigation for the former PAC CAR Defense 
Systems site (PACCAR site) located in Renton, 
Washington. The purpose of the work is to meet 
three general objectives: 

o Complete a Remedial Investigation/Feasibility 
study (RI/FS) using Washington state and EPA 
guidelines. 

This work was completed as a voluntary effort 
being coordinated by the Washington State 
Department of Ecology (Ecology) under the 
Toxics Control Act. The plan developed to 
guide the work is incorporated into a draft 
consent decree which was submitted for public 
review in late November 1988. The plan was 
approved by Ecology for publication. The 
review comment period ended on December 31, 
1988. The consent decree was entered into 
Superior Court in February 1989. 

The PACCAR site was proposed for listing as a 
National Priority List (NPL) site on June 24, 
1988. If the site is placed on the NPL list 
or a similar state list, then a Remedial 
Investigation (RI) and Feasibility Study (FS) 
needs to be completed. This report presents 
the results of the Remedial Investigation 
which will form the basis to complete the 
Feasibility Study, which PAC CAR is conducting 
even though the site has not been placed on 
the NPL. 

o Complete necessary site remediation 

PACCAR, Inc., is using the RI/FS process to 
assess soil and groundwater quality 
conditions beneath the site and develop a 
remedial action plan to achieve applicable 
remediation standards. This process is being 
used so that remediation actions can be 
approved by the regulatory agencies as a 
v~luntary remediation. 
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In addition to addressing issues about soil 
and groundwater quality, PACCAR will use 
information generated in the RI/FS process to 
plan construction of its proposed Kenworth 
truck manufacturing facility. Current plans 
include construction of a large building 
(initially 400,000 to 600,000 square feet 
with a maximum build out of 720,000 to 
800,000 square feet) within the central area 
of the site. Building construction is 
presently scheduled to begin during early 
1990. 

Construction of the building will require 
that a substantial portion of the site be 
permanently covered. Some soils will 
necessarily be disturbed to possibly remove 
old foundations and construct new building 
and equipment foundations, utility conduits, 
etc. 

The purpose of this part of the work is to 
assess soil quality so it can be determined 
what soils need to be remediated in the 
building areas prior to construction. site 
remediation within the construction area will 
be implemented as part of the site 
preparation and construction activities. 

PACCAR anticipates that development, 
approval, and implementation of a soils plan 
will be completed independently of a 
remediation plan for groundwater if such a 
plan is required. This approach is being 
used so that redevelopment of the site can be 
completed in as timely a manner as possible. 

1.2 SITE DESCRIPTION AND HISTORY 

I.2.I site Description 

The PACCAR site is located within the City of 
Renton, about 1/2 mile northeast of the downtown 
area (Figure 1.1) and is about 82 acres in 
size. The site is within the Cedar River 
valley, with land surface elevations ranging 
between 25 and 40 feet. Upland areas of Renton 
with land surface elevations greater than 200 to 
300 feet bound the valley to the east, west, and 
south. 
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The Cedar River is located about 2,000 to 3,300 
feet to the southwest and west while Johns Creek 
and Lake Washington lie about 2,500 to 3,000 
feet to the north and northwest. Both Johns 
Creek and the Cedar River flow into Lake 
Washington. 

Existing facilities, prior to plant closure in 
1988 included a foundry, forge shop, machine 
shops, fabrication, storage, assembly and 
painting buildings, railway spurs, and other 
support facilities (Figure 1.2). All production 
equipment has been sold and has been ' removed. 
All waste production and demolition materials 
were disposed of according to applicable laws 
and regulations. Most of the southern portion 
of the site is paved while the northwest and 
northeast portions are mostly unpaved (Figure 
5.11). 

Three drainage ditches are present within the 
northern site area, termed west, middle, and 
east ditches. The site is also drained (to the 
north) by a culvert, connected to a storm 
drainage system,which lies beneath the site. 
The west drainage channel is equipped with an 
oil/water separator. Another drainage system 
drains the foundry area as discussed in section 
4.3. other site features are discussed in later 
report sections. 

2.2.2 How ~he Si~e Was Used 

The facility opened in 1907 as a foundry and 
rail car manufacturing plant. At its peak, the 
Pacific Car and Foundry (predecessor of PAC CAR 
Defense Systems) plant built rail cars, Sherman 
tanks, and other military vehicles and employed 
up to about 2,100 workers. It quit making rail 
cars in 1984. From 1984 to 1988, military 
vehicles, castings, forgings, and other 
industrial products were produced at the site. 
Manufacturing activities have ceased and the 
plant was closed during the spring and summer of 
1988. 

Initially, the site was about 40 acres in size 
with the activities being conducted on the 
southern part of the existing site. The site 
expanded northward and eastward with the last 
property acquisition occurring in the late 1960s. 
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A variety of activities occurred at the site 
with the potential to have adversely affected 
soil and/ or groundwater quality: 

o Industrial fill containing heavy metals and 
other materials was deposited mostly on the 
northern half of the site. This practice wa s 
discontinued in 1962. 

o Diesel fuel was stored in an above-ground 
tank facility within the southwestern portion 
of the plant (monitoring well LW-ll area ). 

o The plant was powered by diesel until a 
natural gas system was installed in 1955 . A 
buried pipeline feeder network (now unused) 
was used to distribute the fuel generally 
within the southern half of the existing site. 

o Fuels and solvents were used at the plant 
which were stored in above-ground or 
underground tanks. All of these tanks hav e 
been removed . 

o Paint spraying operations were conducted 
throughout the plant. 

o Galvanizing was conducted in the 1940s and 
1950s. 

o Transformers containing PCBs were used on the 
site. A program is currently underway to 
remove transformers and other electrical 
equipment containing PCBs . 

1.3 PROJECT HISTORY AND STUDY AREA INVESTIGATIONS 

~.3.~ study Area Boundaries 

Data have been collected by PAC CAR and others t o 
assess the hydrogeologic and soil/ water quality 
conditions on and in the vicinity of the PACCAR 
Renton site. Regionally, data used in this RI 
report generally were collected in the area 
shown on Figure 1.1 bounded by: 

o Cedar River to the west and s outhwest; 

o Lake Washington to the north; 

o Upland area to the east; and 

o Renton well field to the south . 
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The location of the PACCAR site is also shown on 
Figure 1.1 and is briefly described in section 

( 1. 2. 

~.3.2 Previous S~udy Area Inves~iga~ions 

o Dames and Moore completed eight (8) 
geotechnical reports between 1961 and 
1984. This work provides geologic 
information, especially concerning geologic 
conditions below depths of about 50 to 60 
feet. 

o Hart Crowser, Inc., assisted Renton to 
install and test several production wells 
including several replacement wells. This 
work provides geologic and hydrologic 
information about the aquifer tapped by the 
Renton well field (Hart Crowser, 1983 and 
1987a). 

o Applied Geotechnology, Inc., in 1984 (under 
subcontract to HNTB; HNTB, 1984) assessed 
the extent and quality of fill materials 
within the northern part of the site. 
Their report also provided geologic and 
groundwater/surface water quality data. 
Limited additional water quality sampling was 
completed in December 1984 and July 1985. 
These reports were submitted to Ecology. 

o Ecology and Environment, Inc., in 1986 
(under contract to EPA) conducted a site 
inspection of the PACCAR site. Their work 
was used to provide the basis for the NPL 
site nomination. This work included some 
limited soil and groundwater sampling and 
analysis of samples from on-site monitoring 
wells and off-site monitoring wells located 
within the Renton well field area. 

o Landau Associates, Inc., during the summer 
of 1986, assessed site conditions as part of 
a real estate purchase and sale agreement 
for the site. Their work consisted of soil 
and groundwater sampling based on the 
findings of previous work, interviews with 
past employees, and review of historical 
aerial photographs. They installed 
monitoring wells and collected hydrologic, 
soil quality, and groundwater quality data. 
This testing program also included analysis 
of samples from Johns Creek. The results o f 
this work are summarized in a report 
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prepared by Hart Crowser, Inc. (1986a) 
which was submitted to both the Washington 
state Department of Ecology (Ecology) and EPA. 

since 1984 CH2M Hill has been assisting the 
city of Renton in completing an aguifer 
protection study of their well field. As 
part of this study Renton has installed 
monitoring wells, some of which are located 
between the well field and the PAC CAR site. 
Water level measurements and water quality 
data are available from these wells. This 
work is summarized in five (5) reports 
prepared by CH2M Hill (1984, 1986, 1988a, 
1988b, and 1989). 

since 1986, Hart Crowser, Inc., under 
contract to PAC CAR has evaluated groundwater 
flow directions in the vicinity of the site 
and the Renton well field. This work 
included installing piezometers and making 
water level measurements to assess which 
portions of the PACCAR site are within the 
capture area of the Renton well field. Work 
completed through August 1987 is documented 
in a report by Hart Crowser dated October 5, 
1987 (1987b) including the results of a well 
field pumping test conducted jointly by 
PACCAR and Renton. This report was submitted 
to EPA and Ecology. The results of later 
measurements (through June 1989) are 
presented in this report. 

PAC CAR has removed all of the underground 
and above-ground tanks Which stored liguids 
such as fuel, solvents, and waste oil. 
This program has been underway since 1986 
(see section 6). 

o PACCAR has been actively removing 
transformers containing PCBs or reducing the 
PCB concentrations of those remaining 
on-site since 1980. As of December 1988 
the remaining .transformers which contain PCBs 
are below 50 ppm (see section 6). 

o During the autumn of 1987, selected site 
remediation was completed in the vicinity of 
monitoring well LW-11 and soil boring LB-24 
(Hart Crowser, 1988a). This included 
excavation of soil containing diesel 
(approximately 2,000 cubic yards from the 
vicinity of LW-11) and soil containing a high 
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concentration of lead (approximately 10 cubic 
yards from near LB-24) . 

o A Remedial Investigation/Feasibility study 
(RI/FS) work plan (Hart Crowser, 1988b) was 
negotiated and approved by Ecology in May 
1988 which was incorporated into a Consent 
Decree between PACCAR and Ecology. The 
provisions of the RI portion of the work plan 
were implemented during the latter half of 
1988 and are documented in this report. 

o During January of 1989 eight test pit 
explorations were excavated for an 
assessment of subsurface conditions along a 
relocated stormwater sewer pipeline 
alignment on the east edge of the PACCAR 
property along Houser Way N. (Hart Crowse~, 
1989a). Selected samples were chemically 
analyzed with findings similar to those 
detected in adjacent areas of the site. 
Results are incorporated into this report. 

o During May of 1989 a monitoring well was 
installed and sampled adjacent to an 
underground diesel fuel tank at the PACCAR 
MIS building located east of the proposed 
Kenworth site (Hart Crowser, 1989b). These 
data indicate that the tank has not affected 
groundwater quality. 

o During June and July of 1989, Landau 
Associates, Inc., (Landau, 1989) under 
contract to Boeing completed Property 
Assessments for several land parcels located 
to the west of the PACCAR site. Monitoring 
wells were drilled and installed and soil and 
groundwater samples were collected and 
analyzed as part of this work. Groundwater 
analytical results have been incorporated 
into this report. 

1.4 HOW THE REPORT IS ORGANIZED 

Our Remedial Investigation report is organized 
into sections using the recommended RI report 
outline in the most recent guidance document 
(EPA, 1988a) as a guide. Major section 
headings outlined in the guidance outline have 
been retained, although our report is organized 
somewhat differently. 
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o sections 2.0 and 3.0 present a SUMMARY OF 
FINDINGS and our RECOMMENDATIONS. These 
sections provide an overview of our report 
including preliminary Remedial Action 
Objectives to begin the Feasibility Study. 
The remaining report sections should be 
consulted for .supporting details and 
technical analyses. 

o section 4.0 PHYSICAL CHARACTERISTICS OF THE 
STUDY AREA presents an overview of the 
regional conditions. 

o section 5.0 PROJECT AREA HYDROGEOLOGY 
focuses on the PACCAR site and its 
relationship to pertinent off-site features 
.such as the Cedar River and the Renton well 
field. 

o sections 6.0 NATURE AND EXTENT OF 
CONTAMINATION, 7.0 CONTAMINANTS OF 
CONCERN, and 8.0 CONTAMINANT TRANSPORT 
describe what contaminants were discovered 
during the sampling activities, and how they 
might migrate off the PACCAR site. 

o Section 9.0 BASELINE RISK ASSESSMENT 
presents our results which assesses what 
risks to the public health and the 
environment may be present under the existing 
site conditions. 

o section 10.0 REFERENCES concludes the main 
report. 

sections 1 through 10 are supported by several 
appendices which contain a description of how 
data were obtained. These appendices are 
presented in a pair of volumes accompanying this 
report. Selected data such as boring and well 
logs, grain size analyses, soil and groundwater 
quality data, groundwater flow assessment maps, 
and hydraulic conductivity test data are also 
presented. These appendices include: 

0 Appendix A - Field Data Collection Procedures 
0 Appendix B - Laboratory Procedures 
0 Appendix C - Boring and Test pit Data 
0 Appendix D - Well Data 
0 Appendix E - Hydrologic Data 
0 Appendix F - Data Validation Procedures and 

Results 
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o Appendix G - Selected Soil Quality Data 
o Appendix H - Selected Groundwater Quality Data 
o Appendix I - Probabilistic Exposure Modeling 

1.5 SAMPLE LOCATION AND WELL NUMBERING SYSTEM 

Sampling activities on and in the vicinity of 
the site have been completed by several firms 
over a 4- to 5-year period as discussed in 
section 1.3. A variety of numbering systems 
were used to designate samples and their 
location on base maps. Location designations in 
our report have peen divided into locations 
where: 

o Soil or sediment samples were obtained in 
test pits, or borings, or as surface grab 
samples. Wells were not installed at these 
locations. 

o Monitoring wells were installed. 

o Surface water samples were collected. 

Sampling locations are shown on Figures 1.3 and 
1.4 (soils) and 1.5 (monitoring wells and 
surface water). Table 1.1 describes the number 
designations. 

Page 1-9 



Hart Crowser 
J-1639-09 

Table 1.1 - Sample Location and Well Numbering Designations 

Location Designation 

Soil Samples (Figures 1.3/1.4) 
HNTB-SB Series 
LS-Series 
LSD-Series 
LB-Series 

Grid Designated Samples** 
example: F13/HT01 

H8/HB01 
PRL-TP-Series 

Wells (Figure 1.5) 
DM-2, DM-3, DM-5 
MW-1 to MW-4 (on-site) 
LW-1 to LW-15 
11-0W-1 to 11-0W-3 
OW-4, OW-5 
OSP-1 to OSP-13 
OSP-13 (MIS) 
HC-lI to HC-5I 
MW-1 to MW-7, MW-10, MW-11 

(off-site) 
MW-8 (off-site) 
MW-12 to MW-27 (off-site) 

MW-9 (off-site) 
PW-1 to PW-3 

PW-8 
PW-9 
RW-1 to RW-3 (replacement 
wells) 

SW-3 and SW-4 and 
SW-l and SE-1 
LWM-Series 

* Sample Type 
SS - Surface Soil 
SED - Sediment 
SB - Soil Boring 
T - Test pit 
B - Soil Boring 
W - Sampling/Monitoring Well 
P - Piezometer 
PW - Renton Production Well 

SB 
SS 
SED. 
SB 

T 
B 
T 

W 
W 
W 
W 
W 
W/P 
W 
P 
W 

W 
W 

W 
PW 

PW 
PW 
RW 

SW 

W 

By(Year) 

HNTB/AGI (1984) 
Landau Assoc., (1986) 
Landau Assoc., (1986) 
Landau Assoc., (1986) 

Hart Crowser (1988) 
Hart Crowser (1988) 
Hart Crowser (1989) 

Dames and Moore (1984) 
HNTB and AGI (1984) 
Landau Assoc. (1986) 
Hart Crowser (1987) 
Hart Crowser (1988) 
Hart Crowser (1988) 
Hart Crowser (1989) 
Hart Crowser (1987) 
CH2M Hill (1986) 

CH2M Hill (1968) 
RH2Eng. - Hydrogroup/ 
CH2M Hill (1988) 
Hart Crowser (1983) 
Jansen and Gaudio 
Drilling (1942 and 1959) 
CH2M Hill (1967) 
Hart Crowser (1983) 
Hart Crowser (1987) 

HNTB/AGI (1984) and 
Hart Crowser (1988) 
Landau Assoc., (1989) 

RW - Renton Replacement Production Well 
SW - Surface Water 

**See Appendix A for explanation of grid designated samples. 
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2 . 1 OVERALL SUMMARY 
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This remedial investigation (RI) consisted of 
the collection and analysis of an extensive 
amount of soil, hydrologic, and water quality 
data to characterize on-site soil, surface 
water, and groundwater quality conditions. 
Off-site contaminant migration routes and 
potential receptors were identified and a 
baseline risk assessment was completed to 
identify possible human health and environmental 
risks. 

The baseline risk assessment indicates that the 
PACCAR site poses little puplic health or 
environmental risk. Arsenic, chromium, lead, 
and polynuclear aromatic hydrocarbons (PAHs) are 
the principal soil contaminants of concern. 
Even under the very conservative exposure 
assumptions used to develop the risk assessment, 
carcinogenic and non-carcinogenic risks posed by 
these soil contaminants are within acceptable 
published regulatory agency guidelines. 
Although some increased risk to site workers may 
occur if soil is disturbed in an uncontrolled 
manner, the risks are comparable to other common 
human activities such as eating charbroiled 
steaks. 

Potential risks of contaminant migration from 
the PACCAR site to City of Renton municipal 
supply wells are also very small. The few 
chemical detections which have been observed on 
and near the site are within the catchment area 
of the Cedar River beyond the zone of 
groundwater flow to the supply wells even under 
heavy pumping conditions. No existing water 
supply wells are present in the Cedar River 
catchment area. Based on an assessment of flow 
volumes, existing and anticipated future land 
use, and the existing Renton supply system which 
serves the area, the likelihood that a future 
domestic wells would be placed within the 
downgradient Cedar River catchment area is 
remote. 

The site contributes about 10 percent of the 
storm drainage flow within the North Renton 
Drainage Basin based on area . Surface water 
quality samples in ditches which flow off of the 
site toward Johns Creek and Lake Washington 

Page 2-1 



( 
I 

Hart Crowser 
J-1639-09 

indicate that the water quality is similar to 
runoff from developed urban areas. 

The following sections present additional 
summaries of our findings. The main body of the 
report and supporting appendices should be 
consulted for more detail and supporting 
discussion. 

2.2 POSSIBLE SOURCES OF CONTAMINANTS 

Potential sources of contamination were 
identified based on past history. Many of these 
sources are no longer present on the site 
because of changing site operations and waste 
handling practices and programs implemented by 
PACCAR to remove possible sources such as 
tanks. The identified possible sources include: 

o Fill Materials. 

o Underground and above-ground tanks (now 
removed). 

o Leakage prior to 1955 from abandoned buried 
diesel distribution lines within the southern 
part of the plant. 

o Transformers and other electrical equipment. 

o Painting and galvanizing operations. 

o Residues from sand blasting and shot blasting. 

o Solvents and degreasing agents used in the 
machine shop and other operations. 

2.3 RESULTS OF SOIL AND FILL ANALYSIS 

Soils and fill materials on the site have been 
screened and tested for a variety of potential 
contaminants including metals, volatile and 
semivolatile organic chemicals, and PCBs. 

o At a few locations on-site metal 
concentrations exceed background levels but, 
except for lead, nearly all values fall 
within the reported background range. Lead 
exceeding background levels was detected in a 
greater number of locations at the site. 
Concentrations of metals in soils are 
generally highest in the top several feet 

Page 2-2 



( 
I 

Hart Crowser 
J-1639-09 

and decline with increasing depth. Highest 
metal concentrations are associated with 
industrial fill materials. Table 2.1 
presents a summary of total metal 
concentration data. 

Table 2.1 - summary of Target Metal and Organic concentrations 
in soil 

Typical Regional 
concentration Highest Background 
Range Concentration Concentration 

Parameter in mg/kg (ppm) in mg/kg (ppm) in mg/kg (ppm) 

Arsenic NO to 10 180 5 to 30 
Cadmium NO 9.7 <1 to 1.4 
Chromium 10 to 100 1,600 10 to 70 
Copper 10 to 100 1,600 5 to 20 
Lead NO to 100 19,000 10 to 60 
Nickel 10 to 100 330 10 to 70 
Zinc 10 to 100 6,400 20 to 80 

BTEX NO 7.3 <0.01 
Vinyl Chloride NO 0.01 <0.01 
HPAHs 0.1 to 10 1,085 <0.01 to 0.1 
PCBs NO 24 <0.01 

NO = not detected 

The large majority of soils on the site would 
not be designated as dangerous wastes. However, 
a small number of samples indicate that some 
soil has the potential to be designated as a 
dangerous waste if excavated based on total 
arsenic concentration and EP Tox results for 
lead. 

280 samples were tested for total arsenic. 274 
of the samples would not be classified as a 
dangerous waste (WAC 173-303) based on total 
arsenic concentrations below 100 ppm. Six of 
the 280 samples exceeded 100 ppm (in situ) 
which indicates that some of the soil on the 
site could be designated as a dangerous waste. 
However, it is unlikely that excavated soil 
concentrations would exceed 100 ppm As because 
the number of samples exceeding 100 ppm was 
small and the samples are of relatively low 
concentration (maximum 180 ppm). 
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200 samples were tested for Extraction Procedure 
Toxicity (EP Tox) metals. Two samples exceeded 
EP Tox dangerous waste criteria for lead. Soil 
from one of these locations was removed from the 
site in 1987 with Ecology approval. It is 
unlikely that any excavated soil would exceed 
the EP Tox criteria because of the small number 
of samples which exceeded the criteria. 

Most of the volatile organic chemicals 
detected in soils were in the range of 
less than detection to 0.1 mg/kg (ppm), 
with a few samples ranging up to 7.3 
mg/kg. The compounds detected include 
constituents associated with fuels 
(benzene, toluene, ethylbenzene, and 
xylenes) and solvents (tetrachloroethene, 
trichloroethene, and 1,2-Dichloroethane). 

Semivolatile organic chemicals were 
detected in most samples in the range of 
below detection limits to about 10 mg/kg 
(ppm) with a few of the samples ranging up 
to 1,300 mg/kg. We have divided this 
class of chemical compounds into total 
hydrocarbon (TPH) and polynuclear aromatic 
hydrocarbons (PAHs). PAHs are broken into 
two subgroups; low molecular weight 
(LPAHs) and high molecular weight (HPAHs). 

Most total petroleum hydrocarbons (TPH) 
concentrations range below the detection 
limit to 58,000 ppm. The highest 
concentrations were measured in 
near-surface soils and the concentrations 
generally declined with increasing depth. 
The highest concentrations were also 
measured within the southern part of the 
site where the buried diesel distribution 
lines are present. GC/FID screening 
analyses indicate that the high TPH 
concentrations are predominantly the 
result of the presence of diesel fuel. 

Low and high molecular weight polynuclear 
aromatic hydrocarbons (LPAH and HPAH) 
concentrations range between not detected 
to 222 mg/kg and not detected to 1,085 
mg/kg, respectively. These compounds are 
associated with fuel and with fill 
materials containing cinders, coal, and 
other rubble. Concentrations decline with 
increasing depth. 
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Generally low concentrations of PCBs were 
detected in site soils. concentrations 

( range from not detected over most of site 
to about 5 ppm although one sample 
detected a concentration of 24 ppm. The 
presence of PCBs is localized to areas 
where small spills likely occurred. 

o Groundwater samples have been obtained from 
over 70 monitoring wells and have been 
analyzed for volatile and semivolatile 
organic chemicals, pesticides and PCBs, and 
metals. Samples have been obtained from both 
on-site and off-site monitoring wells. 

Volatile organic chemicals have been 
detected in the range of not detected to 
3 mg/L (ppm) for shallow on-site 
monitoring wells (less than about 25 feet 
deep) to not detected to 1 ppm for deeper 
on-site wells. Samples from two off-site 
monitoring wells detected volatile 
chemicals. Vinyl chloride was the only 
significant detection at 0.045 ppm 
(LMW-2D) and 0.004 to 0.005 ppm (OSP-50) 
in monitoring two wells west of the site. 
These wells are located within the Cedar 
River catchment area. Monitoring well 
OSP-50 is downgradient of monitoring well 
LMW-20 which indicates that a significant 
reduction in vinyl chloride concentrations 
occurs away from the site. The 
constituents detected are indicative of 
fuels and solvents. The vinyl chloride 
likely is a breakdown product of 
chlorinated solvents which entered 
groundwater. 

Semivolatile organic chemicals were not 
detected in groundwater beneath most of 
the site. The highest concentrations were 
detected in samples adjacent to previous 
tank (underground or above-ground) 
locations. The presence of high 
semivolatile concentrations in site soils, 
especially within the southern portion of 
the site, has not had a discernible 
influence on groundwater quality. No 
semivolatile organic chemicals were 
detected in off-site monitoring wells. 

Pesticides or PCBs have not been detected 
in groundwater beneath the site, except 
during an early sampling round where a 
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single low level PCB and several 
pesticides were reported to have been 
detected . Later sampling rounds did not 
confirm the presence of PCBs or the 
pesticides. 

Metals: Dissolved lead, zinc, and arsenic 
were the only metals consistently detected 
in groundwater samples from shallow and 
deep monitoring wells. Copper, nickel, 
chromium, cadmium, mercury, selenium, 
barium, and silver were generally not 
detected. The range of concentrations for 
lead, zinc, and arsenic are listed in 
Table 2.2 . . The presence of lead in soils 
has not had a sUbstantive influence on 
groundwater quality. 

Table 2.2 - Summary of Metals Groundwater Data 

On-site Concentration Off-site Concentration 
Parameter Range in ug/L (ppb) Range in ug/L (ppb) 

Arsenic S <5 to 130 <5 to 27 
D <5 to 110 <5 to 45 

Lead S <5 to 40 <5 to 11 
D <5 to 30 <5 to <12 

Zinc S 10 to 61 10 to 50 
D 8 to 110 <3 to 29 

S = shallow wells less than 25 feet deep. 
D = deep monitoring wells greater than 25 feet deep. 

o Surface water samples have been collected and 
analyzed from two locations where runoff is 
collected and leaves the site. The quality 
of runoff from the site is similar to runoff 
from local urban areas (Bellevue, Washington) 
(see Tables 6.12 and 6.13). Volatiles and 
pesticides/PCBs were not detected in these 
samples and only very low concentrations (2 
to 21 ppb) of two phthalate compounds were 
detected. Copper, nickel, lead, and zinc 
were detected in surface water samples. 

o Sediments obtained from the bottom of two 
ditches which collect surface water flow have 
also been analyzed. Xylene was the only 
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volatile chemical detected (at 0.02 mg/kg) 
and several semivolatile compounds were 

r detected at concentrations less than about 10 
to 11 mg/kg (ppm). The PCB Aroclor 1254 was 
detected at 3.1 ppm in one sample. Total 
lead, chromium, nickel, and zinc were 
detected at concentrations within a similar 
range as for site soils. 

2.4 CONTAMINANT TRANSPORT 

2.4.2 Air 

Migration via air can occur through 
volatilization and generation of dust. 
Volatilization of volatile organic chemicals is 
not considered significant because of the low 
concentrations of these chemicals in site 
soils. · Generation of dust is a potential 
migration pathway which is currently limited by 
the presence of buildin~ foundations and site 
paving which cover about 50 percent of the 
site. Migration via this pathway is further 
limited by clean granular fill materials which 
cover most of the remaining portions of the 
site. However, because of the presence of 
metals in soil, this possible pathway is 
evaluated in the baseline risk assessment. 

2.4.2 Surface Water 

Surface water as stormwater flow leaves the site 
via several ditches and a culvert most of which 
flows into Johns Creek. Migration of 
particulates, which contain metals, into the 
ditches probably occurs during periods of high 
runoff. However, available data indicate that 
the runoff is similar to typical urban runoff. 
This pathway is considered in the baseline risk 
assessment. 

2.4.3 Groundwater 

Groundwater beneath the site flows to the west 
and southwest. Most of the site is upgradient 
of the Cedar River (termed Cedar River 
catchment) while .the southeast portion of the 
site is upgradient of the Renton well field 
(termed Renton Well catchment). The two 
catchment areas are separated by a groundwater 
divide which has been defined based on extensive 
groundwater monitoring. The northern extent of 
this divide delineates the northern portion of 
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Zone 2 of the Renton Aquifer Protection Area 
(APA). Because the Cedar River and the Renton 
well field are downgradient of the site, 
migration to these receptors is considered in 
the baseline risk assessment. 

2.5 RESULTS OF BASELINE RISK ASSESSMENT 

We took a very conservative "worst case" 
approach to the risk assessment consistent with 
recent EPA and Ecology guidance and comment. 
This is what we found: 

o Both carcinogenic and non-carcinogenic risks 
posed by the site are within acceptable risk 
levels in general guidance provided by the 
regulatory agencies. Non-carcinogenic risks, 
expressed as a hazard index, were below 1.0 
and the cumulative upper bound lifetime 
carcinogenic risks were less than 1 
additional case in 10,000. 

o Some risk to workers was identified if there 
is uncontrolled exposure to site soils. The 
actual risks are lower than those estimated 
because site access is controlled and the 
possibility that actual exposures would 
approach the assumed exposure conditions is 
remote. 

o Potential risks to the Renton well field are 
very small because few off-site chemical 
detections have occurred and are beyond the 
catchment area of the well field even under 
pumping conditions. In addition flow from 
the PAC CAR site to the well field is only a 
small percentage of the volume of water which 
is pumped from the well field. Other than 
the Renton wells no other water supply wells 
are present in the area and the possibility 
that future wells will be installed in this 
area is remote. 

Our assessment indicates that the other 
constituents of concern and possible exposure 
routes pose lower risks to human health. 
Potential environmental risks appear limited to 
stormwater discharges into Johns Creek, although 
such risks are likely minor and not 
substantially different from those posed by 
ordinary runoff from residential areas typical 
of the site vicinity. 
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water level measurements should continue to be 
made on a quarterly basis through the end of 
1989 to assess how the groundwater flow system 
responds to wet weather conditions and low well 
field pumping rates. Measurements were made 
toward the end of March and June, and will be 
made in September of 1989. The need for 
additional measurements and measurement schedule 
beyond this period should be reviewed after the 
September 1989 data are collected. 

3.2 PRELIMINARY REMEDIAL ACTION OBJECTIVES 

The following preliminary objectives are 
proposed to further reduce the already low site 
risk: 

o Reduce contact and related exposures to soil 
containing PAHs and lead; 

o Reduce contact of water with site soils; 

o Reduce the erosion potential and migration of 
soil particulates into storm sewers; 

o Monitor the potential for migration of 
contaminants to the Renton well field, Johns 
Creek, or the Cedar River; and 

o Reduce the mobility, toxicity, or volume of 
contaminants. 
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4.0 PHYSICAL CHARACTERISTICS OF THE STUDY AREA 

4 . 1 SURFACE FEATURES 

Surface features on and in the vicinity of the 
PAC CAR site are shown on Figures 1.1 and 1 .2 . 
The site is located within the Cedar River 
valley which is defined by upland areas to the 
east, west, and south. 

Lake Washington and Johns Creek are located 
north of the site while the Cedar River lies to 
the southwest and west. The Cedar River and 
Johns Creek flow northward into Lake Washington. 

The. surrounding areas have been developed for 
residential, commercial, and industrial 
purposes. Interstate 405 lies to the east and 
parallels the trend of the valley. Downtown 
Renton is about one-half to one mile south and 
southwest of the site. 

The PACCAR site is about 82 acres in size. 
Numerous former buildings and other support 
facilities existed on the site. About 50 
percent of the site was covered with buildings 
and paving. The remaining portion is covered 
with a layer of clean sand and gravel (0.5- to 
I-foot-thick) . 

4.2 METEOROLOGY 

The PACCAR site lies within the Puget Sound 
Lowland which is characterized by cool, dry 
summers and mild, cloudy and rainy winters 
(Luzier, 1969). Average annual precipitation 
within the lowland areas ranges from about 39 
inches near Puget Sound to more than 70 inches 
eastward toward the Cascade mountains. Average 
precipitation at the PACCAR site is estimated to 
be about 39 to 40 inches based on measurements 
made at the Seattle-Tacoma Airport located west 
of the site (NOAA, 1987). 

Most of the yearly precipitation falls during 
the period October to March. Figure 4.1 shows 
actual precipitation rates and average monthly 
rates for 1986, 1987, and 1988. These data 
indicate that below average precipitation rates 
occurred during mid-1986, most of 1987, and the 
first and middle portions of 1988. 
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The average annual temperature is about 510 F 
(NOAA, 1987). wint5r temperatures average 
between 39 0 F and 45 F while su~er 
temperatures average in the 60 F to 64 0 F 
range. 

4.3 SURFACE WATER HYDROLOGY 

4.3.~ Three Regional Features 

The Cedar River lies to the west and southwest 
of the PAC CAR site and is about 2,000 feet from 
the site at its closest point (Figure 4.2). The 
river headwaters at the Cedar Falls dam and 
flows generally northward into Lake Washington. 
River flows are largely controlled by discharge 
from the dam and diversion to the City of 
Seattle water system at Landsburg. Highest 
flows are present during late winter and early 
spring and lowest flows are present during late 
summer and early autumn. 

Johns Creek is a smaller surface water flow 
channel which lies about 2,000 feet north of the 
site. A major portion of flow in this creek is 
contributed from drainage of the uplands area 
located east of the Cedar River Valley. 

Lake Washington is about 2,700 to 2,800 feet 
north and northwest of the site. The lake 
receives discharge from the Cedar River, Johns 
Creek, surface water runoff, and storm drains. 

4.3.2 Regional storm Water Drainage system 

The PACCAR site is located in the North Renton 
Storm Drainage Basin (City of Renton, 1988). 
The North Renton Basin includes approximately 
773 acres and is divided into two sections. The 
area east of Interstate 405 is called the 
Highlands region and the area west of Interstate 
405 is called the Valley region (Figure 4 . 2). 

The area included within the Highlands region is 
primarily residential . All of the water 
collected in the Highlands region is discharged 
to the Valley region through several culverts 
which cross under Interstate 405 (Figure 4.2). 

The area included in the Valley region is 
primarily industrial. Water collected in the 
Valley storm sewers including flow from the 
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Highlands region is discharged to Lake 
Washington. 

Drainage water flows to Lake Washington via one 
of two pathways: 

Discharge through Johns Creek 

Most of the water collected in the North Renton 
Basin discharges through a pipe which runs north 
along Garden Avenue North from North 8th street 
to Lake Washington Boulevard. From there it 
discharges through a series of culverts and open 
ditches until it reaches Lake Washington (Figure 
4.2) . 

Discharge through the Cedar River 

Some of the water collected in the North Renton 
Basin discharges through a concrete line which 
runs from North 6th Street to the Cedar River. 
However, the capacity of this line is inadequate 
during high flow periods. Backflow from the 
line sometimes flows north along Garden Avenue 
North and discharges through the 48- to 72-inch 
pipe into Johns Creek during periods of high 
storm water flow. 

4.3.3 Surface Water Flow on the PACCAR site 

Flow Entering the site 

Storm sewers enter the PACCAR site at two 
locations, all of which are at the southern edge 
of the property (Figure 4.3). A dual 24-inch 
line enters at the southeast corner of the site 
and carries water which has been collected on 
approximately 50 acres southeast of the 
property. This line runs across the property 
and discharges through the North Renton Basin, 
Johns Creek discharge . The small line which 
enters the property in the southwest corner of 
the site crosses only the corner of the site 
before it joins the North Renton Basin, Cedar 
River discharge. Both lines receive stormwater 
from the PAC CAR site. 

Flow on the site 

Flow on the site occurs in ditches and storm 
sewers. Major flow directions on-site are shown 
on Figure 4.3. The capture areas of discharge 
points are shown on Figure 4.2. 
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Most of the site is drained by underground storm 
sewers; however, there are three open ditches, 
which are shown on Figure 4.3; all of them enter 
the North Renton Basin, Johns Creek discharge. 
The west ditch is approximately 550 feet long. 
The middle ditch is approximately 300 feet 
long. The 1,000-foot-long east ditch receives 
flow from the eastern boundary of the site 
adjacent to Houser Way North, and runs along the 
existing railroad tracks. All three ditches 
collect water from storm sewers, surface runoff, 
and shallow groundwater. 

Although the water table fluctuates, its 
elevation is generally above the bottom of the 
west ditch; therefore, water may be present in 
this ditch throughout the year. However, during 
years of low precipitation ~he west ditch has 
been dry. The other two ditches are often dry. 

Flow Exiting the site 

Flow leaves the site at various locations as 
shown on Figure 4.3. All of the surface water 
collected on-site leaves the property at the 
western and northern boundaries. 

Most of the water collected on-site drains 
north. The three ditches and the major storm 
sewer line leave the property at the northern 
property boundary via culverts and flow into the 
Garden Avenue North pipe and through the North 
Renton Basin, Johns Creek discharge. 

There are several surface water discharge points 
along the western property line (Figure 4.3). 
These drains discharge to Garden Avenue North 
storm sewer and travel through the North Renton 
Basin, Cedar River discharge; although some of 
the water discharged along the west property 
boundary may flow into the North Renton Basin, 
Johns Creek discharge during very heavy 
rainfalls. 

4.3.4 PACCAR site contribution to Surface Water Flow 

The volume of water collected on the PAC CAR site 
is small relative to the total volume of water 
collected in the North Renton drainage basin. 
The site represents only 10 percent of the area 
of the drainage basin. 
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Water collected on the PACCAR site mixes as it 
flows into the regional surface water flow 
system. Mixing occurs as : 

1. Water collected in one of the on-site capture 
areas joins and mixes with the water 
collected south of the site in the primary 
north south trending conduit. 

2 . Water leaving the property across the 
northern property line joins and mixes with 
water collected in the Highlands region as 
well as other sources within the Valley 
region such as I-405. 

3. Water leaving the site across the west 
boundary joins and mixes with water collected 
from other areas within the North Renton 
Basin. 

4. storm sewers discharge into and mix with 
water in Johns Creek and the Cedar River . 

5 . The Cedar River and Johns Creek discharge to 
Lake Washington. 

4.4 GEOLOGY AND HYDROGEOLOGY OF THE STUDY AREA 

4.4.2 Geology of the Area 

The PACCAR site is located in the Cedar River 
Valley, north of Downtown Renton and south of 
Lake Washington (Figure 4.4). The valley was 
created by glacial erosion and has since been 
partially filled with glacial and non-glacial 
sediments. Glacial drift uplands define the 
valley perimeter to the east and south, while 
bedrock defines the perimeter to the west. 

The most recent deposits that fill the valley 
are delta fan and alluvial deposits of the Cedar 
River estimated to be roughly 100 feet thick in 
the Renton area (Figure 4.5) . Several hundred 
feet of very dense glacial and interglacial 
materials underlie the valley sediments. The 
coarser portions of the delta fan deposits make 
up the Cedar River Aquifer which provides water 
to the Renton wells. Following the retreat of 
the last glaciation the Cedar River eroded a 
channel into the existing glacial drift plain 
and deposited a delta fan outward into a marine 
embayment that occupied the val ley . These fan 
deposits consist of coarse gravel and cobbles 
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near the former mouth of the river (in the 
vicinity of the Renton well field) and grade 
progressively finer-grained in a radial outward 
direction (toward the site and Lake 
Washington). The approximate extent of the very 
coarse deposits which comprise the Cedar River 
Aquifer is shown on Figure 4.4. Fan deposits 
that occur beneath the site are likely to be 
predominantly sand and silty sand . Overlying 
the delta fan deposits are more recent alluvial 
deposits of the Cedar River consisting of sand, 
gravel, silt, and peat . 

4.4.2 Hydrogeology of the study Area 

The study area is composed of two regional 
systems; Glacial Drift Uplands and the Cedar 
River Valley. Regionally, the flow system is 
characterized by recharge in the uplands and 
discharge to the valley. Recharge within the 
valley occurs from the infiltration of incident 
precipitation . The Cedar River is the major 
discharge point for groundwater flow from the 
uplands as well as within the valley although 
some groundwater flows into Lake Washington from 
the areas located north of the site. 
Groundwater generally flows to th.e west and 
northwest toward the Cedar River. 

The regional groundwater flow system is locally 
altered by pumping from the city of Renton well 
field. When the well field is pumping it 
becomes a local groundwater discharge point. 
Pumping causes groundwater to flow toward the 
wells from the surrounding area (termed capture 
area). Pumping also induces some infiltration 
of Cedar River water into the aquifer, although 
the well field capture area extends beneath and 
to the west side of the Cedar River (Hart 
Crowser, 1987b; CH2M Hill, 1988a, 1989). 

The aquifer capture area extends to the north 
and encompasses a portion of the PACCAR site. 
This is discussed further in section 5.0. 

4 . 5 DEMOGRAPHY AND LAND USE 

4.5.1. The site 

Land use within the 82-acre site is zoned 
industrial, however, most of the site's former 
buildings have been demolished and the site is 
not qctively being used except for some minor 
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storage and fabrication operations. The former 
PAC CAR Defense Systems operation was closed in 
1988. Demolition permits for removal of a 
SUbstantial number of the buildings on the site 
have been issued. Demolition of most of the 
remaining structures is occurring in 1989. 

4.5.2 Land Use around the site 

Land use around the site is generally 
characterized as follows: 

o North 
- Parking Lots 
- Warehouses 
- Light Manufacturing Operations 

o East 
- Primarily Residential (upland east of 1-405) 
- Warehouses and Computer Center 
- Some Light Commercial Operations 

o Southeast 
- Warehouse and Light Commercial Operations 
- Commercial Corridor along 1-405 

o South and Southwest 
- Residential Areas 
- Warehouses and Offices 
- Light Commercial Operations 

o West and Northwest 
- Heavy Manufacturing Operations (Boeing) 
- Parking Lots 
- Commercial Office Buildings 
- Residential Area 

4.5.3 Summary of Total Land Use 

The land use of approximately 538 acres defined 
as the primary impact area in a draft 
Environmental Impact Statement (dEIS) for the 
site (NBBJ, 1989), is the area north and east of 
Cedar River and north and west of 1-405 up to 
Johns Creek and bordered by Lake Washington to 
the north. Land use percentages are shown in 
Table 4.1. 

Industrial uses comprise just less than 50 
percent of this total area. Transportation
related land uses, which include public 
right-of-way and railroads, account for ov er 20 
percent of the total area. 
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Table 4.1 - Summary of Land Use 

Land Use 

Public Right of Way 
Industrial 
Commercial/Retail 
Commercial/Office 
Public/Civic 
Open Space/Park 
Residential 
Railroad 

Total 

Source: NBBJ, 1989. 

Area 
Acres 

89.9 
259.3 

22.6 
24.2 
20.5 
21.9 
73 . 9 
25.7 

538.0 

in 
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Percent 
of Total 

16 
48 

4 
5 
4 
4 

14 
5 

100 
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Actual and Average Monthly Precipitation
Sea Tac Airport 1986 to 1988 
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Regional Hydrogeologic Map 
Showing Extent of Cedar River Aquifer 
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5.1 GEOLOGY AND SOILS 

5.1..1. Geology 

Figures 5.2 through 5.6 present our 
interpretation of the geologic conditions which 
exist beneath the PACCAR site. The trends of 
the geologic sections are shown on Figure 5.1. 
These sections were developed based on materials 
encountered in borings, test pit excavations, 
and monitoring wells contained in Appendices C 
and D. 

For discussion and analysis purposes we have 
divided the geologic system beneath the project 
area into several units: 

o UPPER AQUITARD - This unit is comprised of 
variable materials including fill, silt/clay, 
and peat layers. The fill materials are a 
silty, sandy gravel matrix with fragments of 
scrap metal, brick, coal, slag, ash, and wood 
over most of the site (Figures 5.4 through 
5.6). The fill overlies a silty sand/ sandy 
silt material about 5 to 10 feet thick, 
although this material may be absent beneath 
portions of the site . The fill materials are 
discussed further below. 

o UPPER SAND - The Upper Sand unit underlies 
the Upper Aquitard unit and consists of fine 
to medium sand with some gravelly and/ or 
silty zones. The top of the Upper Sand lies 
at depths of about 5 to 10 feet and the zone 
varies in thickness from 5 to 20 feet. The 
Upper Sand grades into the Delta Deposits 
(discussed below) south of the PACCAR site. 

o MIDDLE AQUITARD - This unit lies beneath the 
Upper Sand beneath most of the PACCAR site. 
It consists of interbedded peat, clay, silt, 
and sand ranging in thickness between 5 and 
30 feet. The top of the unit is 20 to 30 
feet below ground surface. The middle 
aquitard disappears south and beneath the 
northeastern portion of the PACCAR site. 

o LOWER SAND - The Lower Sand unit underlies 
the Middle Aquitard beneath most of the 
PAC CAR site. It is comprised mostly of fine 
to medium and medium sand with occasional 
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silty and gravelly zones. We interpret this 
zone to range in thickness from 60 to 70 feet 
the top of which lies at depths of 30 to 80 
feet below ground surface. The Lower Sand 
lies immediately beneath the Upper Sand 
within the northeastern portion of the site, 
where the data indicate the Middle Aquitard 
thins and disappears. The Lower Sand 
materials grade coarser into the Delta 
Deposits to the south. 

o DELTA DEPOSITS - Coarse-grained deposits of 
sand and gravel are present south of and 
beneath the southern portion of the PAC CAR 
site. These materials were deposited as a 
deltaic fan and comprise the Cedar River 
Aquifer tapped by the Renton well field (see 
sections 4.4 and 5.4). As shown on Geologic 
section A-A' the Upper Sand, Middle Aquitard, 
and -Lower Sand either disappear or grade into 
the Delta Deposits. These deposits are as 
much as 80 to 90 feet thick within the 
central portion of the well field area. 

o LOWER AQUITARD - This unit underlies the 
Delta Deposits and Lower Sand. This unit is 
interpreted to be composed of glacial and 
interglacial deposits that formed the valley 
floor prior to deposition of the overlying 
deltaic fan and river (alluvial) deposits. 
Renton monitoring well MW-9 penetrated this 
unit to a depth of 400 feet (Hart Crowser, 
1983). Drilling of this well encountered 
interbedded silty sand and sandy silt/clay 
deposits below about 80 feet (see Appendix D 
for well log). 

5.2.2 Fill Materials 

Fill materials had been placed on the site 
during various periods up to 1962. Since 1962 
limited placement of clean granular fill has 
occurred for roadways and storage areas. Figure 
5.7 presents our interpretation of the thickness 
of these materials beneath the PAC CAR site. The 
greatest fill thicknesses are present beneath 
the eastern and northern areas of the site. In 
these areas generally 4 or more feet of fill are 
present. Relatively thick fills are present 
beneath other smaller areas of the site 
(Figure 5.7). 

Figure 5.8 presents the general distribution of 
fill which contains obvious industrial materials 
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(such as brick or metal scraps) and fill which 
did not contain industrial materials. The 
largest area of visibly clean fill materials is 
located within the northeastern portion of the 
site. 

Based on the site geologic data, six (6) major 
hydrogeologic zones have been identified beneath 
the site for discussion purposes: 

Upper Aquitard 
Upper Sand 
Middle Aquitard 
Lower Sand 
Delta Deposits, and 
Lower Aquitard 

5.2.I Depth to Groundwater 

The local water table generally lies within the 
Upper Aquitard or Upper Sand zones beneath 
the site. The depth to the water table varies 
over the site and generally ranges between 2 and 
8 feet below ground surface. Seasonal 
precipitation causes the water table to 
fluctuate about 2 to 7 feet throughout the 
year. The water table is higher in the 
mid-winter and early spring and lower in late 
summer and early fall. 

5.2.2 Groundwater Flow Directions and Gradients 

Upper Aguitard and Upper Sand 

The groundwater elevation contour maps for the 
Upper Aquitard and Upper Sand zones are 
shown on Figure 5.9 using data collected in 
1986. These contours are based on the linear 
interpolations of the water level elevations 
between wells for each representative zone. 
Similar groundwater contours resulted using data 
collected in 1988. 

In the Upper Aquitard and Upper Sand zones, 
the general groundwater flow direction is in a 
westerly direction. The average estimated 
horizontal groundwater flow gradient of the 
Upper Aquitard zone is about 0.005 and 
Upper Sand zone ranges between approximately 
0.002 and 0.025 to about 0.005 and 0.006. Some 
localized groundwater flow discharges into the 
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drainage ditches; especially during higher water 
table conditions. 

Lower Sand Zone 

An extensive amount of water level data has been 
collected from wells which tap the Lower Sand 
unit. These data have been collected in a 
regional monitoring system which includes wells 
drilled on and off the PAC CAR site by PAC CAR and 
the City of Renton. The monitoring system 
within the Lower Sand zone now consists of 
over 55 PACCAR wells or piezometers and 27 City 
of Renton wells (Figure 5.1). 

Natural flow directions in the area to the west 
and northwest are toward the Cedar River and 
Lake Washington (CH2M Hill, 1988a). However,. 
the City of Renton operates a well field which 
alters the natural flow directions when the 
wells are pumping. Figure 5.10 shows the 
groundwater elevation contour map prepared for 
August 26, 1987. As shown on the map, pumpage 
from the Renton well field has altered the 
natural flow directions. Well field pumpage 
creates an extended capture area which extends 
out from the well field. A portion of the 
capture area extends northward toward and 
encompasses a portion of the southeast corner of 
the PACCAR site. 

six additional piezometers, OSP-8 through 
OSP-13, were installed during November/December 
1988 to assist in refining the position of the 
divide beneath the eastern portions of the 
PAC CAR site. These wells were surveyed and 
water level measurements in these wells were 
incorporated into groundwater flow maps prepared 
during and after December 1988. 

The majority of the site is separated from the 
well field by a groundwater divide. Groundwater 
on the north side of the divide flows toward the 
Cedar River while groundwater flowing on the 
south side of the divide flows toward the well 
field. These two (2) areas are termed the Cedar 
River and Renton Well catchments, respectively, 
in the remaining sections of this report. 

Additional flow maps have been prepared for 
other times which show the groundwater divide to 
be roughly located in the same area as that 
shown for the end of August 1987 (Figure 5.10) . 
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Maps have been prepared for : 

o May 5, 1987 
o June 15, 1987 
o June 24, 1987 
o June 25 , 1987 
o June 26, 1987 
o July 29, 1987 
o August 26, 1987 
o September 22, 1987 
o October 20, 1987 
o November 23, 1987 
o December 21, 1987 
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o February 22, 1988 
o April 27, 1988 
o June 29, 1988 
o September 30, 1988 
o December 29, 1988 
o March 27-28, 1989 
o June 27-28, 1989 

These maps are presented in Appendix E. 

The groundwater flow maps indicate that the 
groundwater divide was relatively stable for the 
measurement period. (Figure 5.10 shows the area 
where the divide is present based on data 
collected from May 1987 to June 1989 . ) These 
measurements include ones made during very low 
precipitation conditions where the well field 
was being extensively pumped and the capture 
area would be larger as compared to wetter 
periods. For example, the August 26, 1987, map 
was prepared using data collected during the 
very dry summer of 1987 when precipitation was 
well below normal (Figure 4.1) . The northern 
most portion of the divide area is defined by 
data collected on August 26, 1987 . 

The position of the divide was also assessed 
during an aquifer stress test conducted during 
June 24 to 26, 1987. During this period the 
well field was pumped at rates between 11,400 
and 15,000 gpm (about two to three times the 
average monthly pumping rate). The groundwater 
divide during this pumping remained in 
approximately the same location as that shown on 
Figure 5 . 10. 

The hydraulic gradient within each catchment 
area (for the Lower Sand) varies with position 
on the PACCAR site. Within the Cedar River 
catchment area the gradient ranged between 0 . 002 
to 0.025 with a mean of about 0.010. The 
gradient within the Renton Well catchment was 
significantly (P<O.Ol) lower and ranged between 
0.002 to 0 . 017, with a mean of about 0.006 . 

Figure 5.9 also presents the groundwater 
elevations for selected zones in an east to west 
direction across the site . The figure indicates 
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the presence of vertical downward flow gradients 
across the underlying peat units between the 
more permeable water-bearing zones. The 
magnitude of the average vertical flow gradients 
changes from near zero in the eastern half of 
the site where the peat zones are largely absent 
to about 0.1 to 0.2 near the western boundary. 

5.2.3 Hydraulic Conductivity and Average Flow Rate 

Twenty (20) in situ hydraulic conductivity 
tests were performed as part of the field work. 
The procedures are outlined in Appendix A. 

Table 5.1 presents the results of this testing 
using the hydrologic zones discussed in Section 
5.1. !ge hydraulic conductivity ranged between 
5 x 10 meters/second (m/sec) in LW-12S 
screened in interbedded silt and fin~4sand 
within the Upper Sand zone to 1 x 10 m/sec 
in MW-5 screen in medium to coarse sand with 
gravel within the Delta Deposits near the 
PACCAR site. !ge mean of all the values is 
about 2.8 x 10 m/sec. (about 8 feet per 
day). Hydraulic conductivity, along with 
hydraulic gradient and porosity data, can be 
used to estimate the approximate rate of 
groundwater movement. Using a hydraulic 
conductivity of 8 feet per day, a hydraulic 
gradient of 0.006 feet per feet and a porosity 
of 25 percent, we estimate a groundwater flow 
velocity of 0 . 2 feet per day or about 73 feet 
per year. 
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Table 5 . 1 . Summary of Hydraulic Conductivity Test Data 

Unit 

Upper 
Aquitard 

Well 
Number 

MW-IS 
LW-7S 
MW-lI 
Average 

Hydraulic 
Feet! 
Second 

7 . 3 x 
5.0 x 
6.1 x 
2 . 4 x 

10- 6 

10- 6 

10- 5 

10- 5 

Conductivity 
Meter! 
Second 

2.2 -6 x 10_
6 

1.5 x 10_
5 

1.9 x 10_ 6 
7.6 x 10 

Depth of 
Midpoint 
Screen 
from Top 
Casing 
in Feet 

4 
7 

22 

Description 

Hart Crowser 
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Fine sandy SILT w! Gravel 
GRAVEL 
SAND interbedded w!SILT 

;~~~~-----~:;~-----;:~-~-~~:5-----;:~-~-~~:6-----;~------;~:~~~~;-~~~-;~~~:;~:~~~--
Sand LW-2S 1.3 x 10-~ 3.9 x 10-~ 12 Silty, fine SAND 

LW-9S 7.4 x 10:
4 

2.3 x 10:
5 

14 SILT w!fine to medium SAND 
LW-10S 2.5 x 10_

6 
7.6 x 10_

7 
6 Fine SAND 

LW-12S 1.6 x 10 4.9 x 10 13 Interbedded SILT and fine 

OSP-IS 3.1 x 10-4 

OSP-7D 8.7 x 10- 6 

OW-5S 2.4 x 10- 6 

MW-I0 4.6 x 10- 5 

Average 9.0 x 10- 5 

9.4 x 10- 5 

2.6 x 10- 6 

7.3 x 10 - 7 

1.4 x 10- 5 

2 . 7 x 10- 5 

19 
32 
15 
27 

SAND 
Very sandy GRAVEL 
Fine SAND 
Fine SAND 
Interbedded SILT, SAND, and 
GRAVEL 

-- - - - - - - - - - - - - -. - - -.- -. - - - - - :7- --- - - - - - - - - -:7- - - - - - - - - - - - - - - - -. - - - -- - - - - - - - - - - - - - - - --
Middle LW-1D 4 . 3 x 10_

5 
1.3 x 10_

6 
32 SILT and PEAT 

Aquitard LW-9D 2.9 x 10_5 8.8 x 10_6 34 PEAT and SILT w!fine SAND 
Average 1.5 x 10 4.6 x 10 ---------------_. ------_. ---:4 -------------: 5 -----------------------. -----_. ---------

Lower OSP-ID 1.8 x 10_4 5.5 x 1°.
5 

47 Fine SAND 
Sand OSP-2D 2.1 x 10_4 6.4 x 10_

5 
39 Silty, fine to medium SAND 

OW-4D 2.0 x 10_ 4 6.1 x 10_5 41 Slightly gravelly, fine SAND 
Average 2.0 x 10 6.1 x 10 

~~~~:-----~:;------;:~-~-~~:4-----~:~-~-~~:4-----;~--- ---~~~~~-~~-~~:~~~-~~~-~i---
Deposits 
(near MW-6 
PACCAR OSP-3D 
site) 

Average 

Delta 
Deposits Average 
(middle 
well 
field 
RW-l, RW-2, 
RW-3)* 

10-4 
2.6 x 
1.1 x 10- 5 

2.0 x 10- 4 

-2 
2.6 x 10 

* Source: Hart Crowser, 1987b 

10- 5 7.9 x 
3.4 x 10- 6 

9.1 x 10- 5 

-3 
7.9 x 10 

40 
42 

60 
to 
70 

Gravel 
Coarse SAND w!Gravel 
Fine SAND w!interbedded 
fine to medium SAND 

Sandy to very sandy, cobbly 
GRAVEL 
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These values compare with3a hydraulic 
conductivity of 7.9 x 10 m/sec estimated 
using data collected during pumping tests of 
replacement wells RW-I, RW-2, and RW-3 (Hart 
Crowser, 1987a). These wells are screened 
within the central portion of the Cedar River 
Aquifer. The higher hydraulic conductivity 
estimate (as compared to these values estimated 
at sites closer to the PACCAR site) within the 
central well field area is consistent with our 
geologic model. We expect the hydraulic 
conductivity to generally decrease toward the 
PACCAR site because the materials become 
finer-grained. 

5.2.4 Aquifer width and Thickness 

The width of the aquifer within each catchment 
area varies as the groundwater divide shifts as 
shown on Figure 5.10. Within the Cedar River 
catchment the aquifer width varied between 1,100 
feet (335 meters) and 3,000 feet (914 meters), 
with a weighted average of about 2,300 feet (691 
meters). This width was estimated by measuring 
the distance between the north boundary of the 
divide and the north boundary of the PACCAR site 
roughly perpendicular to the groundwater flow 
direction. 

The aquifer width within the Renton Well 
catchment area is smaller. It varied between 
250 feet (76 meters) and 2,300 feet (701 meters) 
with a weighted average of 980 feet (299 
meters). This width was estimated by measuring 
the distance south of the divide and the 
projection of the flow path downgradient of the 
southeast corner of the PACCAR site, roughly 
perpendicular to the groundwater flow direction. 

Aquifer thickness was estimated using the 
geologic cross sections and boring logs which 
have been drilled on and adjacent to the PACCAR 
site. An aquifer thickness of 65 feet (20 
meters) to 160 feet (50 meters) is estimated. 

5.3 RECHARGE AND DISCHARGE 

5.3.I Regional Groundwater Recharge and Discharge 

Regional groundwater flow is largely influenced 
by the Cedar River. The river acts as the major 
discharge point for groundwater flow from the 
uplands as well as within the valley. 
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Regionally, the flow system is characterized by 
recharge in the upland areas and discharge to 
the valley. Recharge within the valley occurs 
from infiltration of incident precipitation . 

The PACCAR site lies within an area where 
precipitation is sufficient to recharge the 
groundwater system depending on land surface 
characteristics. Surface slopes and the 
hydraulic conductivity of surface materials also 
affect the amount of precipitation which 
infiltrates into site soils. 

The amount of precipitation available to 
recharge the groundwater system beneath the site 
is estimated to be about 10 inches per year or 
25 percent of the average annual precipitation 
rate of 39 inches per year. This estimate is 
based on the following: 

o The area receives about 39 inches of 
precipitation per year as measured at the 
Seattle-Tacoma Airport (NOAA, 1987). 

o Runoff is estimated to be about 30 percent 
based on runoff estimates for developed areas 
(Farris et al., 1979) which are 50 percent 
paved (see below). 

o Evapotranspiration rate of 45 percent. This 
rate is based on work completed by Washington 
State University (WSU, 1968) . 

Approximately 50 percent of the PACCAR site is 
currently covered with building slabs and 
foundations, asphalt, or concrete (Figure 
5.11). If the new plant is constructed, at 
least 50 percent of the site will remain covered 
with building roofs and slabs, asphalt, or 
concrete. SUbstantial groundwater recharge is 
not expected in these areas. 

The northwest and eastern portions of the site 
are unpaved and some infiltration occurs. 
However, the northern portion of the site is 
drained by several ditches (see section 4.3) 
which collect and divert water to Johns Creek . 
Some of the water that infiltrates the 
near-surface soils likely is diverted into 
surface water channels, especially within the 
northwestern portion of the site. This is based 
on : 
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o The near-surface soil materials are 
relatively fine-grained (see Section 5.1 and 
Figures 5.4 through 5.6), and 

o Evaluation of groundwater flow directions 
within the Upper Aquitard and Upper Sand 
indicate that the ditches divert near-surface 
groundwater. 

5.4 WATER SUPPLIES 

5.4.~ Sources 

Groundwater is the primary source of municipal 
water supply in the area. The City of Renton 
obtains most of its water from relatively 
shallow wells (less than 100 feet deep) located 
within the coarse delta fan deposits that occur 
at the mouth of the Cedar River (see section 
5.1). These deposits make up what has been 
termed the "Cedar River Aquifer" (CH2M Hill, 
1988a) the approximate extent of which is shown 
on Figure 4.4. There are no other water supply 
wells of record within half a mile of the site 
(HNTB, 1984) or known private wells in north 
Renton. 

Renton currently operates five (5) production 
wells that tap the aquifer (Figure 5.1). These 
wells have a combined permitted water right of 
11,400 gallons per minute (CH2M Hill, 1988a). 
Combined average pumping rates are less than the 
maximum permitted water right (Table 5.2). 

Actual average pumping rates range between 
approximately 4,000 and 8,000 gallons per 
minute. Higher pumping averages result during 
the drier portions of the year while lower 
volumes are pumped during wetter portions of the 
year. Peaking pumping rates also vary and may 
be higher than the averages listed in Table 
5.2. For example, on August 8, 1986 a combined 
pumping rate of 10,375 gpm was reported (CH2M 
Hill, 1988a - Table 3.1). 

Somewhat higher averages (for the wetter portion 
of the year) were pumped during early 1988. 
Pumping rates of 5,500 and 8,800 gpm were 
recorded during the period February to May 1988 
as compared to about 4,000 gpm for the preceding 
three months. These higher pumping averages 
were caused by pumping of production well PW-3 
to l~mit migration of contaminants introduced 
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into the aquifer from pipe leakage beneath a 
nearby service station. Water from PW-3 was 
pumped into the Cedar River. 

Table 5.2 - Average Pumping Rates; Renton Well Field 
May 1987 to July 1989 

Approximate 
Total Gallons Average Rate in 

Month Pumped x 1,000 Gallons per Minute 

1987 
May 239,750 5,600 
June 304,100 7,000 
July 312,350 7,200 
August 307,400 7,100 
September 246,350 5,700 
October 205,100 4,800 
November 173,750 4,000 
December 172,100 4,000 

1988 
January 180,350 4,200 
February 238,100 5,500 
March 236,450 5,500 
April 378,350 8,800 
May 272,750 6,300 
June 281,000 6,500 
July 341,299 7,900 
August 313,971 7,000 
September 242,216 5,600 
October 193,952 4,400 
November 181,645 4,200 
December 185,262 4,200 

1989 
January 176,458 4,000 
February 171,370 4,300 
March 189,777 4,300 
April 189,824 4,400 
May 228,913 5,100 
June 251,626 5,800 
July 272,553 6,100 

Note: From February to May of 1988, PW-3 was pumping 
groundwater into the Cedar River 

The closest well to the PACCAR site is PW-3 
located about 1,600 to 1,700 feet south of the 
south property line. The remaining four (4) 
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wells are located at greater distances between 
2,100 and 2,600 feet south of the site. Renton 
also obtains water from other sources including 
wells drilled on the uplands and Maplewood Golf 
Course and Springbrook spring. 

Renton recently implemented a well replacement 
program which included the drilling of 
replacement wells for wells PW-1, PW-2, and PW-3 
(Hart Crowser, 1987a). These wells are 
designated as RW-1, RW-2, and RW-3, 
respectively. Wells PW-1 and PW-2 have been 
abandoned while well PW-3 has been placed in 
reserve as an emergency water supply source. 
Reserve well PW-3 is now designated as PW-3A by 
the City of Renton. 

5.4.2 Groundwater Quality 

Sampling and analysis of groundwater samples 
obtained from the Renton production wells which 
tap the Cedar River Aquifer indicate that this 
groundwater meets existing and proposed drinking 
water standards (CH2M Hill, 1988a). Water 
quality analyses have been conducted for a 
variety of constituents including priority 
pollutant volatile and semivolatile compounds 
and metals by Renton and PACCAR (HNTB, 1984; 
CH2M Hill, 1988a). 

However, in late 1987 several volatile organic 
chemicals were detected in production well 
PW-3. These chemicals included benzene, 
toluene, ethylbenzene, and xylenes which are 
major components of gasoline. The source of 
these chemicals was traced to leaking piping 
from an underground fuel tank beneath a nearby 
service station. Renton is working with the 
owner to implement a remedial action plan to 
prevent furthe.r contamination of the underlying 
aquifer and to remediate existing contamination. 

5.4.3 Aquifer Protection Program 

Renton conducted a well field protection study 
to define the boundaries of an Aquifer 
Protection Area (APA) which is being 
incorporated into a city ordinance. The results 
of the study are documented in a report prepared 
by CH2M Hill (1988a). The information used to 
define the APA includes data collected by 
PAC CAR , which is documented in this report and a 
report prepared by Hart Crowser (1987b) . 
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o The APA consists of two (2) zones: Zone 1 
and Zone 2 (Figure 5.12) . certain land use 
activities are restricted within each zone 
with the intent of minimizing the possibility 
of aquifer contamination within the "capture 
area" of the well field. 

oZone 1 is defined as the area where the 
travel time of aquifer water to the well 
field is less than one (1) year. Changes in 
land use or construction of new facilities 
that could lead to degradation of groundwater 
quality shall be prohibited in this zone . 
Such activities or facilities which will be 
excluded include surface impoundments, waste 
piles, landfills, and hazardous waste 
treatment and storage facility operations. 

oZone 2 is defined as the area outside Zone 1 
but which still lies within the capture or 
recharge area of the well field. Changes in 
land use or construction of new facilities 
which could lead to degradation of 
groundwater within the aquifer may be 
prohibited. Decisions will be made on a 
case-by-case basis. 

None of the PACCAR site falls within Zone 1. 
However, a portion of the southeast corner of 
the site falls within Zone 2. 
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Well Location Map Showing Cross Section Trends 
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Geologic Section C-C' 

C 
100 

PACCAR Site 
-I 

C· 

50 

m 
(j) 0 
< 

'" -o 
::J 

::J 

" (1) 

~ -50 

-100 

-150 

l-
ID N C')I/) 
I I I I 

Go ~ ~3: 
II) a a..a 
0 

• !.~ '". '. , ' , 

, Lower SAND .' :, . : 

', .... . 
" .. 

Lower Aquitard Qu 

~ Interbedded PEAT, CLAY, SILT, and SAND 

1:':)':1 Fine to medium SAND 

Silty, fine SAND 

Silty, fine to coarse SAND with gravel 

1~~o~1 Interbedded sandy GRA VEL to 
" Gravelly SAND 

Qu Dense Glacial and Interglacial Deposits 

OSP-6 Well Number 

~ Well Location 1 Screen Section 

I/) I/) N ... I ... 
I ~ I 

3: a Go 
..a II) 

0 

'1 
< 
I 

Note: See Figure 5.1 for 
section location. 

Horizontal Scale in Feet 

o 
o 

500 

50 

1000 

100 
---- - -

Vertical Scale in Feet 
Vertical Exaggeration x 10 

.. .. 
J-1639-09 
Figure 5.3 

12/88 



m 
m 
< 
Q) -o· 
::J 

or 
" ct> 
ct> -

Generalized Subsurface Cross Section 7-7' 

35 

30 

25 

20 

15 

7 
N ,. III 

I I ... ... - --t -t 
'V 'V 

'" - -
CD r-Property Line 
S' , 
I~ 

Vertical Exaggeration x 40 
Horizontal Scale in Feet 
o 200 400 
------
o 5 10 

Vertical Scale in Feet 

(') 
I ... --t 

'V -

(f) , 

(f) , 
'" 

C m '" I:) % T 
I I I I I ... ... ... ... ... ... - - -- - - III -t -t III -t -t -'V 'V - 'V 'V - - - -

.. . .. ., 
. .. 

Sample Location and NurriJer 

Sample Submitted for Chemical Analysis 

c.. 
I ... -III -

~ r-
I I ... ... - -III III - -

i: Z 0 'V 0 :II C/I 
I I I I I I I ... ... ... ... ... ... ... -- - - - - -III III III III III III -t - - - - - - 'V -

FILL Silty, sandy GRAVEL matrix with fragments of 
scrap metal, bricks, coal, slag, ash, and wood. 

Silty SAND/Sandy SILT 

Gravelly SAND/ Sandy GRAVEL 

-t 
I ... --t 

'V -

:E 
I ... -III 

C < - '" I I .. ... ... Property Line l S' -III -

Note: See Figure 1.4 for 
section location. 

,c/) 
I 1,..1 

-.. 
J-1639-o9 
Figure 5.4 

7' 
S 

35 

30 

m 
m 
< 
~ o· 

25 ::J 

5· 

" ct> 
ct> -

20 

15 

10/88 



m 
iii 
< 
D> -0' 
:J 

:J 

" (!) 
(!) 

:!!'7-
CQ .. 
c: Q) ... c.. 
.. (0 

",6 
<.,(0 

.. 
~ 
Co 

J 
W 

40 r 

35 ~ 

30 

25 

20 I-

15 

I~ 

_ c 

'" <'" .". Generalized Subsurface Cross Section J-JJ I n~ ... ~l> 
<1>< Col 

'" ~ 
leo!" I 

'" 'r '" '" '" '" '" '" '" I ... r I I I I I I I I ... ... Col 4" CII CII .... CII co ... N 
~ ~ ~ ~ ~ ~ ~ ~ 

... 
III III -4 III III III III III ~ - - 'V - - - - - -4 - 'V -

~/b"//1// /'// / ~// // // 
"/ / / / / "', , ,/ '" / 

Cl 

" a. 
<I> 
:J 

<I> // a, /. CD 
. , / </l / </l / / / / /. y' " . •... 
, r-,,,""''''"'.... / / / / / 'l/ "' U". 

I Z I I' • / c.n ... /tt~.',.:~·: ~: '::.,: . .... ;.~ . : . I / </l 0 / f' / / / </l / // / . . :,~,:,:;:.;- :".i'!fr .: , 

~ SafTllle Location and Number 

~ SafTllle Submitted for Chemical 

n 
lil:l 

FLL Silty, sandy GRAVEL matrix with fragments of 
scrap metal, bricks, coal, slag, ash, and wood. 

) 

J' 
E 
.., 40 

1 35 

30 

25 

-po 

15 

Analysis ~-.. :~:::.:. ' :.::. Silty SAND/Sandy SILT Horizontal Scale in Feet 

Note: See Figure 1.4 for 
section location. D"" .: :- : .. " Gravelly SAND/Sandy GRAVEL 

o 200 

o 5 
Vertical Scale in Feet 
Vertical Exaggeration x 40 

m 
iii 
< 
D> -o· 
:J 

:; 

" (!) 
(!) -

400 

10 



Generalized Subsurface Cross Section R-R' 
R :1:1 

I .. 
II) 

:1:1 
]J I 
~. ~ 

I 
~ o 
<c 
,,~ 

oro 
,,~ 

R' 
E 40 

m 
(j) 
< ., -

40
W 

35 

g" 30 

~ 

-n 
<D 
<D -

25 

20 

~! r l ~~ !; e 
CD 10 

• ",0 
• 10 
0> 

... 
~ 
0> 

Cl 

" C. 
ro 
:> 

:1:1 
I .. -ID -

:p 
II) -ID -

:1:1 
I 

W -ID -
~ I Property Line 

" . 
1:<" I 

:p ... -ID -
:1:1 
I 

<II -~ 
" -

:1:1 
I 

III -ID -

'!' Sall1lle Location and Nurri>er 

~ Sall1lle Submitted for Chemical 
Analysis 

Note: See Figure 1.4 for 
section location. 

:1:1 
I ... -ID -

~ 

EJ·, , " 
(), ~ . 

•• '0 

:1:1 
I 

QI -ID -
:1:1 
I 

CD -ID -
:1:1 
I .. 
o -ID -

:1:1 
I .. .. -ID -

-~ 
" -

3'-' 
"o.~ 

-<" iil_ 
o 

I"" 

;;» 
I~~I 

35 

30 

25 

20 

m 
(j) 
< ., -0' 
~ 

~ 

-n 
<D 
<D 

FLL Silty, sandy GRAVEL matrix with fragments of 
scrap metal, bricks, coal, slag, ash, and wood. 

Silty SAND/Sandy SILT 

Gravelly SAND/Sandy GRAVEL 
Vertical Exaggeration x 40 
Horizontal Scale in Feet 

o 200 400 
-------. 
o 5 10 
Vertical Scale in Feet 



Fill Thickness Map 

". 

r) 

_. - . 

-" 

,. 
i 

~ '""~ . 

r7'~ 

~)~ . '.'" .'~ l7, ..... '- ~-~-
.,1.00 .2-00 " 

.~ .. '" G ... 1~ .~ .. ~ ---~----~--;;~. 
6 . l /.. 8 ~rx:~-~~ ···-----03-2~ ~ .2.1~ ~ \ _ I~ ;--

.'''' l -/~l~)q ---:'t- ~r::=L~-~= j ~'i l; 
.e.oo _ ,.5.oo ....... ...,.~ -05-00 ,,_,_~-,,_~_,_~ ~~_;'.,;'::'--(~:.~i 2.5O _,.,2.25'::J: ~~ f .. ··-r .100 

...~.~ ~ -,. .z-,,-.:.;,,4 ... ~~~_: ~ ' -~~~ ~OO;~V.t -=-;.;::~ ... '" -"''''ce:. .... e'!'2 ... "' .... '" - ;,.~.... .. '" .. ~ .... ~ ... " "- ~- '- _ '>-!9_ /8 -:-:::. ' .00 - .- - -- - 00 0125' 1 50 2 
'-_!!:~" .;1.50 .,2.n ,.2.7!I .,2.75 4 _ __ _ _ _~ .150 __ • _ _ 04_;I.~ -.1.50 ·';e .2-: -+1-7&.,2..00_ -~ - oS 50.,2.50 .,3.00-, ---t j/ 

.5.;50 . ::.:,~~- : " .J..OO ~~.;s.: .1.!Ie) .UJO :.100 .J..~._ ::.o:!_ .,2.~_~;:.,.17:1 ~ --.,l.OO --~OO-~~OO_-;_ 00 ~_. , __ 

~ 50 -- ..J.,OO.,2.2.5 .100 .1~~~""J-: 1J!, "75 ~50- - - ---- - ---_'""_ 
.,5.00 " ."!IO .,).00 ' __ r~~"'oo :"'" ... - - - :' "''''''b .4!J(J"AOO"U5 ' .l-SO '.,J..@Cj_ 

.4- .,.l.oo 
- •.• • - _ ._ •. -LOO 00 

•• '11$.00 .,3.00 .4,00 .. l.0l!~.. "-~ 
.....~ ,-- - .1.50 "'@"50"". ,:z,,,,.:L!J(J.2.5O.1t5.,.l.5CP-15 .,2.50.,3..a' -- .2.75.;1.5O 

- • t!l&5 02.50 4.00 ~ 
• ~ ~ 4 .... 2., ,----' 

- .,3.00. . ~ .;1.5O.,l.00 - 1. 
.&,00 .. 4 "2.J .,2.50 

'O. .;1.00 .,2.00.,.l.00 1.110 . 50 .,3.50 15 -- --_.-=... .... _, 

.. 
"'fJ~ ;.5.00 -. 00 

~~_ .,J.OQ 4 

.~ . 

.. _,.,._----

D 

-2-

o 

Fin Thickness 
Contour in Feel 

2·FoOI Contour Interval 

d'N 

250 500 .. 
Scale in Feet .. .. 

IIiJIOOiOWSBt 
~ U,39-09 1/89 
Frgur.6.7 



i , 

\ ' 

" I. 

, I I 'I i i , , 
I \\ 1 1 ', - 1 - \ I , " , !. _~=:..-L~ -

I I , I 
'~ 
I ' I r I _ 

I 
\ I 

, ~S;:r\ I 
I ' , 
i, i I \ @ 
, ", / ,! J " 
I I ', 

I: '~, 
I ,~~ 

ii 
[ < 

I ( 

i I 

i) .0 

ii, 
I 

I! 
;":' I 

I 

'i'I'1 
ii'l 

J" I I 

I 
! 

'v / I 

o 

~ ! II 

o 

,S 
!! • u 
<n 



Groundwater Flow Direction Map (Upper Aquitard and 
Upper SAND) and Vertical Gradient Trend July 1986. 
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Groundwater Elevation Contour Map 
Position of Groundwater Divide 
May 1987 to June 1989 
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Covered and Uncovered Portions of PACCAR Site 

_ Unpaved Areas 

Percent unpaved approximately 50% 

.. .. 
HIJRTCRowSER 
J-1639-09 12/88 
Figure 5.11 



A Protection Area (APA) Map 

LAKE 

WASHINGTON 

. ,.,:\ ::\:--:.-_-_-_:c:.:. -.~~~~~ 

1\ .. , ' . , '\\ '\ 
, "'-. l : 20 

Scale in Feet 

Base mao prepared Irom USGS 7.S-minute quadrangles 01 Mercer Island and Renton. Washington 

----- Actual APA Boundary 
Legal APA Boundary 

C""""] Zone 1 

C_~j Zone 2 

-.. 
J-1639-09 
Figure 5,12 

12/88 



6.0 NATURE AND EXTENT OF CONTAMINATION 

6.1 SOURCES 

Hart Crowser 
J-1639-09 

6.1.1 Fill Materials 

As discussed in sections 1.2 and 5.1, up to 10 
to 11 feet of fill materials have been placed on 
the site. The greatest thicknesses of fill are 
present within the northern and eastern portions 
of the site (Figure 5.7). 

Much of the fill contains industrial materials 
such as foundry sand, wood, metal, brick, and 
slag. These materials contain potential sources 
of contaminants, especially heavy metals. 
Assessment of the presence, distribution, and 
concentrations of metals in soils beneath the 
site was a major objective of the project, which 
is discussed further in section 6.2. 

However, portions of fill are visually different 
and do not contain these industrial materials 
(Figure 5.8). The fill located within the 
northeastern portion of the site may have been 
derived from excavation during construction of 
nearby Interstate 405 (HNTB, 1984). 

6.1.2 Underground Tanks 

Underground tanks have been used to store a 
variety of materials used in plant operations. 
These materials include fuels (gasoline and 
diesel), waste oil, waste hydraulic oil, lacquer 
thinner, and cellosolve (a solvent used to clean 
hoses and guns used to apply polyurethane foam 
insulation). Cellosolve is composed of 
2-Ethoxyethanol. 

All of the underground tanks were removed during 
the period 1985 to 1988. The former tank 
locations are shown on Figure 1.2. A summary of 
selected tank data is presented in Table 6.1. 
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Table 6.1 Summary of Underground Tanks 

No . of Size in 
Location* contents Tanks Gallons 

B1 Diesel 1 1,000 
B2 Diesel 2 12,000 

B3 Gasoline 1 3,000 
B4 Gasoline 1 3,000 
B5 Waste Hydraulic 1 575 

oil 
B6 Diesel 1 5,000 
B7 Lacquer Thinner 1 5,000 
B8 Cellosolve 1 5,000 
B9 Waste oil 1 900 
B10 Diesel 8 8,000 
B11 Diesel 1 4,000 

* Locations shown on Figure 1. 2. 

Year 

Hart Crowser 
J-1639-09 

Year 
Installed Removed 

1973 1987 
1973 1986 a nd 

1987 
1951 1987 
1951 1987 
1970 1988 

1979 1986 
1972 1986 
1972 1986 
1979 1986 
1942 1985 
1958 1985 

6.I.3 Above-ground Tanks and Fuel Distribution Lines 

Above-ground tanks were used to store fuels, 
materials used in plant processes, and some 
waste oil. Diesel, cellosolve, foaming agents, 
and waste/skimmer oil were stored in 
above-ground tanks. Above-ground tanks were 
also used to store carbon dioxide, Freon, 
propane, and oxygen. 

The location of those tanks which contained 
fluids which may have leaked and contaminated 
soil or groundwater are shown on Figure 1.2. A 
summary of selected tank data is presented in 
Table 6.2. 
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Table 6.2 - Swnmary of Above-ground Tanks* 

No. of Size in Year 
Location** contents Tanks Gallons Removed 

A1 Diesel 1 180 1989 
A2 Cellosolve 1 350 1986 
A3 Foaming Agent 8 250 to 1986 

300 
A4 Foaming Agent 2 300 1986 
A5 waste oil 1 1,000 1988 
A6 waste oil 1 50 1988 
A7 Waste oil 1 500 1989 
A8 Skimmer oil 1 500 1989 
A9 Diesel 3 10,000 1972 
AI0 Diesel 1 5,000 1979 

* Other above-ground tanks containing carbon dioxide, 
Freon, oxygen, and propane have been used on the site. 
These tanks have either been removed or emptied of their 
contents except for a 2,500-gallon propane tank which 
will be removed in 1990. 
Tanks located at A9 were replaced by underground tanks 
B-2 while the tank located at AI0 was replaced by 
underground tank B-6 (see Table 6.1) . 

** Locations shown on Figure 1.2. 

The major storage area for fuels in above-ground 
tanks was located in Area A-9 east of the former 
foundry and immediately north of former Building 
No.2 (Figure 1.2). From the 1920s to 1972 
diesel was stored in several above-ground 
tanks. The above-ground tanks were removed in 
1972 and underground tanks were installed. The 
age of the storage area and soil data indicate 
that spills occurred in this area. 

Prior to 1955, plant operations used diesel to 
fuel facility operations. Buried lines were 
used to distribute diesel to various buildings 
generally located within the southern portion of 
the site. In 1955, the plant was converted to 
natural gas. The buried diesel lines still 
exist, and leakage from the lines has likely 
occurred in the past. 

6.~.4 Transformers 

Transformers and other electrical equipment 
containing PCB oils have been used on the site. 
Pertinent data are summarized in Table 6.3. 
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Table 6.3 - Summary of oil Filled Electrical Equipment 

Item Location 
No. of 
Items 

TB-1*(**) West side, Bldg. 9 8 
TB-3*(**) Roof, Bldg. 15 5 
TB-4* (**) Roof, No. of Bldg. 8 4 
TB-5*(**) East side, Bldg. 3 3 
TB-6* Roof, Bldg. 5 1 
TB-7* (**) Roof, Bldg. 6 1 
TB-9*(**) East side, Bldg. 3 5 
TB-10*(**) Northwest corner, Bldg. 4 4 
TB-12*(**) Roof, Bldg. 2 3 
TB-13* (**) Gun Range 1 
TB-14*(**) Vault, Inside Bldg. 32 3 
TB-15* (**) Pole P4 4 
TB-17*(**) Roof, Bldg. 9 3 
TB-18*(**) Roof, Bldg. 26 3 
TB-19*(**) West, Roof, Bldg. 12 3 
TB-20*(**) North, Roof, Bldg. 10 3 
TB-22*(**) Platform, N-S Craneway 3 
TB-27(**) Roof, Bldg. 17 2 
TB-28(**) East side, Bldg. 17 2 
TB-29*(**) OPT Vault, Bldg. 17 1 
TB-30* CQT Vault, Bldg. 17 1 
TB-33*(**) Pole P26 3 
TB-36 Bldg. 17, North End 1 
10,000 KVA Main Substation 3 
5,000 KVA*(**) Main Substation 3 
7,500 KVA Main Substation 1 
oil CjB's(***) Main SUbstation 3 
oil CjB's(**) Main Substation 3 
Spare Bldg. 33 8 
Transformers*(**) 

Oil Switch(**) Pole P22 1 
outside Perimeter Light Loop*(**) 8 
Capacitors:*(**)Main Substation 6 

TB-27, Roof, Bldg. 17 6 
TB-2, Roof, Bldg. 12 6 
TB-4, Roof, Bldg. 8 6 
TB-9, East side, Bldg. 3 9 
Bldg. 17, LPM Room 35 
Bldg. 8, Induction Heater 4 

(IH) 
Bldg. 3, Heat Treat 8 

* Removed from plant (as of July 1989) 

Volume in 
Gallons 

458 
372 
239 
150 
400 
265 
687 
200 
117 

20 
225 
198 
219 
207 
228 
225 

90 
530 
737 

1,730 
1,720 

30 
210 

3,306 
2,580 
1,390 
1,200 

36 
597 

5 
164 

27 
11 
11 

8 
12 
67 

2 

16 

(**) Location where one or more vessels contained PCBs at 
some time during site operations. 

(***)Previous unit, now replaced, contained PCBs. 
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starting in 1979 PACCAR implemented a program to 
reduce the amount and concentrations of oil 
containing PCBs. As shown in Table 6.3 most of 
the electrical facilities have been removed from 
the site. As of July 1989 all of the electrical 
equipment on the site which contain PCBs were 
below 50 ppm. 

6.~.5 Other possible Sources 

Painting operations were conducted as part of 
the manufacturing operations on the site. 
Painting occurred at various locations on the 
plant including in former buildings No.7, 11, 
15, and 30 (Figure 1.2). Paint residues and 
solvents may have been deposited along with 
other fill materials and some spillage or 
overspraying may have occurred. 

Galvanizing operations occurred during the 
1950s; in former building No. 11. Spillage and 
disposal of materials containing metals has the 
potential to have caused some contamination. 

Sand blasting of railroad cars was conducted 
prior to 1964. Most of this activity was 
focused on preparing new steel for painting 
although some paint stripping of railroad cars 
to be repaired occurred. This paint may have 
had high total metal contents. The waste grit 
was deposited with other fill materials. 

After 1964 sand blasting was used for preparing 
individual steel parts for painting and the 
waste was shipped off-site for disposal. EP Tox 
testing of this material did not classify it as 
a dangerous waste. This activity lasted until 
1988. 

Shot blasting of railroad cars using steel 
balls rather than sand was started in 1964 and 
continued to about 1986. Waste from this 
activity was shipped off-site for disposal. EP 
Tox testing beginning in the early 1980s 
classified a portion of this waste as a 
dangerous waste. 

Solvents and degreasing agents were used in 
the machine shop and other operations. Spillage 
of these materials may have occurred. 
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6 . 2 SOILS AND VADOSE ZONE 

6.2.I Metals 

To evaluate soil quality, soil samples were 
collected from each sampling location (i.e., 
test pit or boring) shown on Figure 1.4 and 
subjected to a suite of qualitative and 
quantitative chemical analyses. Over 600 
samples were visually classified as to material 
type and were screened in the field for volatile 
compounds using a photoionization detector . 
Over 200 discrete soil samples were analyzed for 
total petroleum hydrocarbons (TPH) and priority 
pollutant metals (both total and leachable using 
the EP Tox method). Depending on the field 
evaluation, soil samples were analyzed for a 
combination of priority pollutant volatile 
organic compounds (GCj MS), semivolatile orga nic 
compounds (GCjMS), polychlorinated biphenyls 
(PCBs), and GCjFID screen . Selected soil 
quality data are summarized in Appendix G. 

Soil samples sent to the laboratory were 
analyzed for total and EP Tox metals . The 
metals analyzed were arsenic, cadmium, chromium, 
copper, lead, nickel, and zinc. The recent and 
historical total and EP Tox metal results are 
presented at four (4) selected depth ranges (0 
to 2, >2 to 4.5, >4.5 to 7, and >7 feet). Where 
the data allowed, metals concentrations were 
contoured. In other cases the metal 
concentration is plotted next to the sample 
location. 

Histograms were also prepared showing the 
overall concentration distribution of each 
metal. These histograms use data collected 
during the most current work. 

Overall, total metals concentrations were 
generally highest in the industrial fill 
materials which were deposited on parts of the 
site (see section 5.1.2). Metal concentrations 
were also high in and around former buildings 
No. 12 and 30. These data support findings in 
earlier reports by HNTB (1984), E&E (1986) , and 
Hart Crowser (1986a) . The metals that are 
present in highest concentrations are lead, 
chromium, copper, nickel, and zinc . Arsenic and 
cadmium were also detected in soil samples, 
though, at lower concentra tions. 
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Leaching test results using the EP Tox method 
indicate that arsenic, cadmium, chromium, 
copper, and nickel are not very leachable. In 
fact, most metals were undetectable using the EP 
Tox test. 

Arsenic 

Total arsenic concentrations ranged from 1 mg/kg 
to 180 mg/kg with the majority of sample 
concentrations falling within the 2 mg/kg to 10 
mg/kg range (Figure 6.1). Regional background 
concentrations of arsenic in soils range between 
5 to 30 mg/kg (METRO, 1985a). Surficial (0 to 2 
feet) arsenic concentrations (Figure 6.2) were 
variable over the site, with highest 
concentrations (>80 mg/kg) detected in four 
locations: V9/HB01 in the ~outh central portion 
of the site near former buildings No. 4 and No. 
5; LW-11 in the south central part of the site 
(grid location R5); M8/HB01 and N8/HB01 in the 
central portion of the site between former 
buildings No. 10 and No. 11; and H8/HB01 in the 
north central portion of the site near former 
building No. 12. 

The depth distribution of arsenic is presented 
on Figures 6.2 through 6.5. Generally, elevated 
concentrations of arsenic were measured within 
localized areas in the upper 7 feet of soil. 
Arsenic concentrations were relatively low «10 
mg/kg) at depths exceeding 7 feet. 

Leaching test results using the EP Tox test were 
all less than detected «0.2 mg/L, Figures 6.36 
through 6.39). 

However, 6 of 280 samples would be classified as 
Dangerous waste under Washington state 
regulations based on exceeding 100 ppm total 
arsenic. 

cadmium 

Total cadmium concentrations ranged from less 
than detected to 9.7 mg/kg with the majority of 
sample concentrations falling within the 
non-detectable range (Figures 6.6 through 
6.10). Regional background concentrations of 
cadmium in soils range between 0 and 1.4 mg/kg 
(METRO, 1985a). The highest cadmium 
concentrations were detected in the surface fill 
materials. The concentration of cadmium in soil 
declined with increasing depth. 
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The EP Tox results for cadmium are presented on 
Figures 6.36 through 6.39. Cadmium 
concentrations did not exceed the detection 
limit in all but 10 samples tested for EP Tox. 
None exceeded the EP Tox limit . The highest 
concentrations detected were 0.06 mg/ kg and 0.04 
mg/kg at F10/ HB01-0.7' and D3 / HTOl-3', 
respectively . F10/HB01 is located near the 
south entrance to former building No. 30. 
D3/HT01 is located in the northwest field. 

Chromium 

Total chromium concentrations ranged from less 
than detected to 1,600 mg/ kg with the majority 
of sample concentrations falling within the 10 
mg/kg to 70 mg/kg range (Figures 6.11 through 
6.15). Regional background concentrations of 
chromium in soils range between 10 and 70 mg/ kg 
(METRO, 1985a). The highest chromium 
concentrations were detected in the surface fill 
materials of the northwest field. A high value 
of 1,600 mg/kg was detected in one location, 
J12/HTOl-6.5', in the eastern field. Generally, 
the concentration of chromium declined with 
increasing depth . 

The EP Tox results for chromium are presented on 
Figures 6.36 through 6.39 . EP Tox test results 
were all less than detected «0.1 mg/ kg). 

Copper 

Total copper concentrations ranged from 9 mg/ kg 
to 1,600 mg/kg with the majority of sample 
concentrations falling within the 10 mg/kg to 
100 mg/ kg range (Figures 6 . 16 through 6.20). 
Regional background concentrations of copper in 
soils range between 5 to 20 mg/kg (METRO, 
1985a). Copper concentrations were highest in 
near-surface soils near the former railroad car 
assembly and painting buildings (No . 12, No. 15, 
and No . 30). Copper concentrations were 
generally lower in the underlying soils . 

The EP Tox results for copper are presented on 
Figures 6 . 36 through 6.39. Copper 
concentrations did not exceed the detection 
limit in any but 5 samples tested for EP Tox. 
The highest concentrations detected were 0.7 ppm 
and 0.3 ppm at B1/ HB01-0.2' and F1/ HTOl - 2', 
respectively. 
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Total lead concentrations ranged from less than 
detected to 8,400 mg/kg with the majority of 
sample concentrations falling within the 
non-detectable range (Figures 6.21 through 
6 . 25). Lead concentrations of 19,000 mg/ kg were 
previously detected at two locations, LW-9S and 
LB-24 (Hart Crowser, 1986a). Regional 
background concentrations of lead in soils range 
between 10 to 60 mg/kg (METRO, 1985a). 

Lead concentrations generally greater than 100 
mg/kg were detected in the surface soils (0 to 2 
feet) over most of the site. Concentrations 
were highest (>1,000 mg/kg) near the former 
railroad car assembly and painting buildings 
(No. 12 and No. 30), the southeast portion of 
the site (former buildings No.5, No.6, No. 
13), and the northwest field near former 
railroad assembly building No. 15. 

The distribution of lead with increasing depth 
is presented on Figures 6.22 through 6.25. The 
peak concentrations occurred between the surface 
and 7 feet, with considerably lower values in 
the underlying natural materials. Specifically, 
lead concentrations exceeding 1,000 mg/kg were 
detected in two areas: to the east of former 
building No. 12 near the railroad tracks; and 
former buildings No. 5 and No. 6 in the 
southeast region of the site. Metal scrap, 
foundry sand and brick, coal, cinder, and ash 
materials were encountered in both of these 
areas. 

The EP Tox results for lead are presented on 
Figures 6.40 through 6.43. Lead concentrations 
did not exceed the detection limit in any but 10 
samples tested for EP Tox. Only 2 exceeded the 
EP Tox limit. The material at LB-24 was 
excavated and removed in 1987. Concentrations 
were highest near the former railroad assembly 
and painting buildings (No. 12 and No. 30) at 
F10/HB01-0.7' (9.4 mg/kg), Kll/ HTOl-2' (1.5 
mg/kg), and J9/HBOl-5' (0.5 mg/kg) . The soils 
in this area had total lead concentrations 
greater than 1,000 mg/ kg. 

Nickel 

Total nickel concentrations ranged from less 
than detected to 330 ppm with the majority of 
samp~e concentrations falling within the 10 ppm 

Page 6-9 



Hart Crowser 
J-1639-09 

to 100 ppm range (Figures 6.26 through 6.30). 
Regional background concentrations for nickel in 
soils range between 10 and 70 mg/kg (METRO, 
1985a). Nickel concentrations were the highest 
at F10/HB01 (130 mg/kg), G4/HB01 (1S0 mg/kg), 
and B1/HB01 (160 mg/kg). F10/HB01 and G4/HB01 
are near the former railroad car assembly and 
painting buildings No. 30 and No. lS, 
respectively. B1/HB01 is located in the 
northwest corner of the site. 

Nickel concentrations were considerable lower in 
the lower fill and natural materials (>2 feet). 
Nickel concentrations were highest near the 
railroad tracks, east of former building No. 12 
(N12/HTOl-4'), and in the northwest field 
(BS/HTOl-3') . 

The EP Tox results for nickel are presented on 
Figures 6.40 through 6.43. Nickel 
concentrations did not exceed the detection 
limit in any but 6 samples tested for EP Tox. 
Concentrations were highest at F1/HTOl-2' (0.8 
mg/L) and B1/HB01-0.2' (0.6 mg/L) near the 
northwest property line. In addition, leachable 
nickel was detected at N12/HTOl-4' (O.S mg/L) 
located near the railroad tracks east of former 
building No. 12. 

Zinc 

Total zinc concentrations ranged from 21 ppm to 
6,400 ppm with the majority of sample 
concentrations falling within the 10 mg/kg to 
100 mg/kg range (Figure 6.31). Regional 
background concentrations for zinc in soil range 
between 20 and 80 mg/kg (METRO, 1985a). Zinc 
concentrations were highest in near-surface 
soils over most of the site. Concentrations 
were highest (>1,000 mg/kg) near former railroad 
car assembly and painting buildings No. 12 and 
No. 30 (F10/HB01 and E9/HB01) , former foundry 
building No. 17 (Q2/HB01), former railroad car 
assembly building No. 10 (M8/HB01 and N8/HB01), 
and the northwest field near former railroad car 
assembly building No. lS (F1/HT01). 

The distribution of zinc with increasing depth 
is presented on Figures 6 . 32 through 6.3S. The 
peak concentrations occurred between the surface 
and 7 feet, with considerably lower values in 
the underlying natural materials. Specifically, 
zinc concentrations exceeding 1,000 mg/kg were 
detected in three areas: to the east of former 
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buildings No. 12 and No. 13 in the east 
field/parking lot (J12/HTOl-6.5'); the northwest 
field near assembly former building No. 15 
(D3/HTOl-3'); and railroad car painting building 
No. 30 (E10/HTOl-4'). Metal scrap, foundry sand 
and brick, coal, cinder, and ash materials were 
encountered in these areas. 

The EP Tox results for zinc are presented on 
Figures 6.40 through 6.43. Zinc concentrations 
exceeded the detection limit in 32 samples 
tested. Values ranged from 0.1 mg/L to 9.5 
mg/L. Concentrations were highest near the 
former railroad car assembly and painting 
buildings (No. 12 and No. 30) at E10/HTOl-4' 
(9.5 mg/L), F10/HB01-0.7' (8.6 mg/L), 
J12/HTOl-6.5' (2.8 mg/L), and K11/HTOl-2' (0.4 
mg/L). High concentrations were also detected 
in the northwest field (i.e., former building 
No. 15) and near the former foundry building 
(No. 17). The soils in these areas had total 
zinc concentrations between 500 mg/L and 1,000 
mg/L. 

6.2.2 Vola~ile Organics 

The presence of volatile hydrocarbons was 
qualitatively assessed in the field using a 
portable photoionization detector (H-Nu Model 
PI-101 w/10.2 eV Lamp) and evaluating the odor 
of the sample. Based on this assessment, 
selected samples were further analyzed in the 
laboratory for volatile organic chemicals by 
GC/MS. 

The sum of volatile organic compounds ranges 
from less than detected to 7.3 mg/kg with the 
majority of sample concentrations falling within 
the less than detection to 0.1 mg/kg range 
(Figure 6.44). The distribution of previous 
volatiles data at the PAC CAR site is similar to 
the volatiles data collected during the current 
work. 

Aroma~ic Vola~ile Organics (BTEX) 

The volatile organic compounds benzene, 
chlorobenzene, toluene, ethylbenzene, and 
xylenes were detected in site soils and are 
typically associated with solvents and/or 
petroleum products (e.g., gasoline). Gasoline 
hydrocarbons typically range from 4 to 12 carbon 
atoms per molecule and have a unique GC/FID 
signature (Figure 6.45). BTEX compounds 
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detected in soils may have been introduced by 
gasoline spilled on the surface or by an 
underground storage tank leak. Many of the soil 
samples which exhibited elevated BTEX 
concentrations also exhibited characteristic 
GC/FID "signatures" indicative of gasoline 
sources or diesel fuel (Figure 6.45). The total 
concentration of BTEX in soils is presented at 
four selected depth ranges (O to 2, >2 to 4.5, 
>4.5 to 7, and >7 feet) on Figures 6.46 to 6.50. 

(0 to 2 Feet). Total BTEX ranges from less 
than detected to 2.4 mg/kg with the majority of 
sample concentrations within the non-detectable 
range. The highest BTEX concentration was 
measured at Pii/HTOI located near the north side 
of former building No. 6 in the south eastern 
portion of the site. The GC/FID screen analysis 
of soil obtained from this test pit indicated 
the presence of diesel fuel, PARs, and gasoline
range hydrocarbons. The GC/FID screen analysis 
for several surrounding explorations (e.g., 
Qll/HBOl) indicate primarily gasoline-range 
hydrocarbons. A gasoline odor, H-Nu measurement 
of 8.0 units, and an oily substance were also 
observed during the test pit excavation. 

(>2 to 4.5 Feet). Total BTEX ranged from less 
than detected to 3.18 mg/kg with the majority of 
sample concentrations within the non-detectable 
range. The highest BTEX concentrations (>1.0 
mg/kg) were measured at J5/HBOl, 05/HBOl, and 
T2/HBOl. J5/HBOl is located near the north 
entrance to former building No. 9 in the central 
portion of the site. GC/FID screen analysis for 
J5/HBOl and surrounding explorations (e.g., 
J6/HBOl and K6/HBOl) indicated the presence of 
gasoline-ra.nge hydrocarbons. Above-ground (AlO 
- Figure 1.2) and underground (B6 - Figure 1.2) 
diesel storage tanks were present in this area 
from 1940s to 1970 and 1970 to 1986, 
respectively. 05/HBOl is located near the south 
entrance to former building No. 9 in the central 
portion of the site. A GC/FID screen analysis 
was not performed on this soil. GC/FID screen 
analysis of soils collected at P6/HBOl and 
Q5/HBOl revealed gasoline-range and diesel-range 
hydrocarbons. These explorations are in the 
vicinity of the LW-ll site where fuels have 
historically been stored (tanks locations B-2 
and A-9 on Figure 1.2). T2/HBOl is located near 
the southern wall of the former foundry building 
(No. 17) in the south western corner of the 
site. Though a GC/FID screen was not performed 
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on soil collected from this boring, analysis of 
soils in the vicinity indicated the presence of 
gasoline. In addition, a gasoline-like odor was 
encountered during drilling and a H-Nu 
measurement of 65 units was obtained. 

(>4.5 to 7 Feet). Total BTEX ranged from less 
than detected to 2.9 mg/kg with the majority of 
sample concentrations within the non-detectable 
range. The highest BTEX concentrations (>1 
mg/kg) were measured at A3/HT01, R5/HT01, and 
U2/HB01. A3/HT01 is located in the far north 
western corner of the site. GC/FID screen 
analysis indicated diesel-range hydrocarbons 
(i.e., 12 to 24 carbon atoms per molecule). 
R5/HT01 is located south of the LW-11 site in 
the south central portion of the site. Diesel 
fuel was a primary constituent of the soils in 
this area based on the GC/FID screen analysis. 
Historically, gasoline was stored in underground 
tanks (B3 and B4) between former buildings No . 
16 and No. 21. U2/HB01 is located south of the 
former foundry building (No. 17) in the south 
western corner of the site. Underground tanks 
(B10 - Figure 1.2) containing diesel fuel were 
removed from this area in 1985. GC/FID screen 
analysis of surrounding borings (e.g., U3/HB01) 
also indicate the presence of gasoline-range 
hydrocarbons. 

(>7 Feet). Total BTEX ranged from less than 
detected to 7.3 mg/kg with the majority of 
sample concentrations within the non-detectable 
range. The highest BTEX concentrations (>1 
mg/kg) were measured at C9/HT01 and G5/HB01. 
C9/HT01 is located west of former building No. 
30 in the north central portion of the site. 
C9/HT01 is near the site of two solvent tanks 
(B6 and B7 - Figure 1.2) that were removed in 
1986. Specifically, the tanks contained lacquer 
thinner (B6) and cellosolve (B7). BTEX 
compounds are associated with both of these 
industrial solvents. G5/HB01 is located at 
former building No . 15. Low molecular weight 
hydrocarbons (e.g., solvents) were identified 
via GC/FID screen analysis as the primary source 
material. 

Vinyl Chloride (VC) 

Vinyl chloride was detected in groundwater 
beneath the site but was reportedly not used in 
any of the manufacturing operations. However, 
vinyl chloride is a breakdown product of common 
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solvents such as tetrachloroethene and 
trichloroethene (Wilson, et al., 1986). The 
biodegradation sequence of these industrial 
compounds include intermediate components such 
as 1,2 dichloroethane and 1,1 dichloroethane 
(Tsentas and Supkow, 1985). 

Vinyl chloride was not detected in any soil 
samples submitted to the laboratory during the 
most recent sampling program. Trichloroethene 
was detected in soils obtained at N5/HB01 (depth 
of 5 feet). The concentration was 0.003 mg/kg. 

Historical data exist for one exploration (LB4) 
in the far north western corner of the site 
(Hart Crowser, 1986a). The location is in the 
vicinity of the truck research and development 
area that has been active from 1970 through the 
present. The concentration of vinyl chloride in 
the soils was 0.01 mg/kg. The concentrations of 
precursors tetrachloroethene, trichloroethene, 
and trans-l,2-dichloroethene were less than 
detection, 0.006 mg/kg, and 0.022 mg/kg, 
respectively. In addition, tetrachloroethene 
was detected at LW8S (0.002 mg/kg) located in 
the central portion of the site and LS1 (0.0032 
mg/kg) near former building No. 30 in the north 
eastern portion of the site (Hart Crowser, 
1986a; Ecology and Environment, 1986). 

In contrast to the soils data, vinyl chloride 
was detected in groundwater samples (see section 
6.3). The source of vinyl chloride to the 
groundwater is still not fully understood 
because vinyl chloride was not used on-site 
during manufacturing operations. The maximum 
concentration of vinyl chloride detected in 
groundwater exceeded those found in soil (0.12 
ppm versus 0.01 ppm). The following scenario 
may explain this inconsistency. Solvents and 
degreasing agents (e.g., containing 
tetrachloroethene) were used as part of machine 
shop, painting, and galvanizing operations . 
Spillage may have introduced these materials to 
the soils and groundwater. Intermediate 
degradation products such as trans-l,2-
dichloroethene, cis-1,2-dichloroethene, and 
total-l,2-dichloroethene were detected in 
several wells. These intermediate degradation 
products probably have degraded to produce vinyl 
chloride . 
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Comparison of Semi volatile Analyses 
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The sum of semivolatile organic compounds ranges 
from less than detected to 1,310 ppm with the 
majority of sample concentrations falling within 
the 1 . 0 ppm to 10 ppm range. Specific 
semivolatile compounds in soil are summarized in 
Appendix G. The following sections discuss the 
individual groups of semivolatile compounds 
detected in soil at the PACCAR site (i.e . , PAHs, 
chlorinated hydrocarbons, phenol compounds, and 
phthalates). 

A statistical comparison between each indicator 
constituent (TPH, GC/ FID screen, low molecular 
weight polynuclear aromatic hydrocarbons - LPAH, 
and high molecular weight polynuclear aromatic 
hydrocarbons - HPAH) was made using an analysis 
of variance (ANOVA) and log-log (base 10) 
regression techniques. Based on soil data 
collected throughout the PACCAR site (Hart 
Crowser and previous data), a highly significant 
relationship (p = 0.0001) exists between TPH 
versus GC/FID screen (reported as phenanthrene), 
TPH versus LPAH, LPAH versus GC/ FID screen, 
HPAH versus GC/ FID screen, and LPAH versus 
HPAH. The correlation between TPH versus HPAH 
was less significant (p = 0.05). 

Total Petroleum Hydrocarbons (TPH) 

All samples sent to the laboratory were analyzed 
for TPH . The TPH results are presented at four 
selected depth ranges (0 to 2, >2 to 4.5, >4 . 5 
to 7, and >7 feet) on Figures 6.51 to 6.55. 

(0 to 2 Feet). The TPH concentration ranged 
from less than detected to 58,000 mg/kg with the 
majority of sample concentrations falling within 
the 100 to 1,000 mg/kg range (Figure 6 . 51 and 
6 . 52) . The highest on-site TPH concentrations 
of 24,000 mg/ kg, 15,000 mg/ kg, 58,000 mg/ kg, and 
25,000 mg/ kg were measured at 06/ HB01, 
P10/ HB01, P11/ HT01 and R4 / HB01, respectively . 
06/HB01 is located in the south central part of 
the site between former buildings no . 9 and no . 
10. The elevated TPH concentration is probably 
localized to this boring, based on data from 
surrounding explorations. GC/ FID screen 
analysis of soil samples obtained from this area 
indicates a probable source of diesel fuel 
origin (based on 04/ HB01 chromatogram) . 
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PlO/HBOl and Pll/HTOI are located in the south 
eastern portion of the site between former 
buildings No.5 - No. 12 and No . 6 - No . 13, 
respectively . GC/FID screen analysis of soil 
samples obtained from these explorations and 
surrounding explorations indicate the presence 
of diesel fuel and high molecular weight 
hydrocarbons such as PARs (see PAR section). 

R4/HBOI is located in the south central part of 
the site near LW-ll. LW-ll is the location 
where, while removing an underground diesel 
tank, the presence of diesel-like materials 
within soil was discovered. GC/FID screen 
analysis of soil samples obtained from this area 
also indicates a probable diesel fuel source 
(Figure 6.44). In addition, low concentrations 
of PARs were also present with the diesel fuel. 
Surrounding exploration locations, at greater 
depths (R5/HTOl-7, Q5/HTOl-4, and Q6/HBOl-3), 
have similar chromatogram signatures. 

(>2 to 4.5 Feet). The TPH concentration 
ranges from less than detected to 35,000 mg/kg 
with the majority of sample concentrations 
falling within the non-detectable range (Figures 
6.51 and 6.53). The highest TPH concentrations 
of 9,300 mg/kg, 12,000 mg/kg, 18,000 mg/kg, and 
35,000 mg/kg were measured at J5/HBOl, N12/HTOl, 
Q9/HBOI and T2/HBOl, respectively. J5/ HBOI is 
located near the north entrance to former 
building No . 9 in the central portion of the 
site. GC/FID screen analysis of soil samples 
collected from this area indicates the presence 
of high molecular weight hydrocarbons such as 
PARs (J4/HBOI and J6/HBOl). Nl2/ HTOl is located 
near the former railroad tracks in the east 
central portion of the site. A GC/FID screen 
was not analyzed for this soil sample. Q9/HBOI 
is located adjacent to former building No. 5 in 
the south central portion of the site. GC/FID 
screen analysis of Q9/HBOI and other soil 
samples (Q7/HBOI and Q8/HBOl) obtained from this 
area indicates a possible diesel fuel source. 
The extent of this 10,000 mg/ kg contour interval 
can be further evaluated with additional GC/ FID 
screen data for QlO/ HBOl and Qll/ HBOI . T2/HBOI 
is located near the southern wall of the former 
foundry building (No. 17) in the south western 
corner of the site. There is not a soil GC/ FID 
screen analysis for this location, though, 
analysis of other soils collected in the area 
(U3/HBOl, T3/ HBOl, etc.) indicate the presence 
of diesel fuel and PARs. 
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(>4.5 to 7 Feet). The TPH concentration 
ranged from less than detected to 7,950 mg/ kg 
with the majority of sample concentrations 
falling within the non-detectable range (Figures 
6 . 51 and 6 . 54). The highest TPH concentration 
was measured at R8/HB01 . A GC/FID screen was 
not analyzed for this soil sample. GC/FID 
screen analysis of other soils collected in this 
area (R5/HT01 and Q7/HB01) indicate the presence 
of diesel fuel and low levels of PAHs. 

(>7 Feet) . The TPH concentration ranged from 
less than detected to 4,200 mg/kg with the 
majority of sample concentrations falling within 
the non-detectable range (Figures 6.51 and 
6.55). The highest TPH concentration was 
measured at T3/ HB01. A GC/ FID screen was not 
analyzed for this soil sample. GC/ FID screen 
analysis of other soils collected in this area 
(U1/ HB01 and U3/HB01), at various depths, 
indicate the presence of diesel fuel and low 
concentrations of PAHs . 

Polynuclear Aroma~ic Hydrocarbons (PAHs) 

Polynuclear aromatic hydrocarbons consist of 
three or more fused benzene rings in linear, 
angular, or cluster arrangements and contain 
only carbon and hydrogen (Zedeck, 1980) . Over 
200 different PAHs are found in the 
environment. LPAHs are derived from a variety 
of fuel- and combustion-related sources. The 
primary source of HPAHs is the combustion of 
fossil fuels for heating (e.g., coal-fired 
industrial furnaces and coke production) . PAH 
concentrations in crude and refined petroleum 
products are usually in the range of 0 . 2 to 7.4 
percent (Gilchrist et al., 1972; Jewell et al., 
1972). 

Low Molecular Weigh~ PAH (LPAHs) 

Surficial (0 to 2 feet) LPAH concentrations 
ranged from less than detected to 222 mg/ kg with 
the majority of sample concentrations falling 
within the 0 . 1 mg/ kg to 1.0 mg/ kg range (Figure 
6 . 56 and 6.57). Total LPAH concentrations of 
about 28 0 mg/ kg were detected at LW-11VS (Hart 
Crowser, 1986a). Total LPAH concentrations were 
highest in the central portion of the site from 
former building No . 12 in the east to former 
building No . 9 in the west. Total LPAH 
concentrations were also high in the south 
centr al portion of the site nea r LW-11. 
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concentrations generally greater than 0.1 ppm 
were recorded over the entire former 
manufacturing building footprint area. 

The distribution of LPAHs with increasing depth 
is presented on Figures 6.56 through 6.60, based 
on data from the current sampling event and 
historical data (Ecology & Environment, 1986; 
HNTB, 1984; Hart Crowser, 1986a). The peak 
concentrations occurred between the surface and 
4.5 feet (predominantly fill material), with 
considerably lower values in the underlying 
native materials. The relatively high LPAH 
concentrations encountered near the surface 
likely reflects the presence of industrial fill 
materials. For example, the fill material at 
borings J5/HB01 and J6/HB01 contained slag, 
foundry sand and bricks, cinders, coal, and 
other rubble which may have been a source of 
LPAHs (see Appendix C). The high levels of 
LPAHs detected in the area of LW-11 may reflect 
a fuel oil spill or leak that previously 
occurred. 

High Molecular Weighr PAH (HPAHs) 

Surficial (0 to 2 feet) HPAH concentrations 
ranged from less than detected to about 1,100 
mg/kg with the majority of sample concentrations 
falling within the 1.0 mg/kg to 10.0 mg/kg range 
(Figures 6.61 and 6.62). Total HPAH 
concentrations were highest in the central 
portion of the site from former building No. 12 
in the east to former building No. 15 in the 
west. Total HPAH concentrations were also high 
in the south western portion of the site near 
LW-11 and the former foundry building (No. 17). 
Concentrations generally greater than 0.1 mg/kg 
were recorded over most of the site. 

The distribution of HPAHs with increasing depth 
is presented on Figures 6.61 through 6.65, based 
on data from the current sampling event and 
historical data (Ecology & Environment, 1986; 
HNTB, 1984; Hart Crowser, 1986a). The peak 
concentrations occurred between the surface and 
4.5 feet (predominantly fill material), with 
considerably lower values in the underlying 
native materials. The relatively high HPAH 
concentrations encountered near the surface 
likely reflects the presence of industrial fill 
materials . For example, the fill material at 
explorations J8/HB01, I11/ HT01, and I10/HB01 
contained ash, slag, foundry sand and bricks, 
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cinders, coal, and other rubble which may be a 
source of HPAHs (see Appendix C). The high 
levels of HPAHs detected in the area of LW-II 
may reflect a fuel oil spill or leak that 
previously occurred. 

Phthalates 

The sum of phthalate compounds ranged from less 
than detected to 3.0 mg/kg with the majority of 
sample concentrations falling within the 0.1 
mg/kg to 1.0 mg/kg range (Figure 6.66). Several 
soil samples collected in 1986 (Hart Crowser, 
1986a) had total phthalate concentrations 
exceeding the maximum concentration detected 
during this recent sampling period. The highest 
phthalate concentrations were detected in the 
surface fill materials (0 tp 4.5 feet). Values 
exceeding 1.0 mg/kg were obtained at four 
locations: N8/HB01-0.6', B1/HB01-0.2', 
R12/HTOl-3', and E7/HTOl-2.5'. 

Phenol Compounds 

The sum of phenol compounds ranged from less 
than detected to 1.6 mg/kg with the majority of 
sample concentrations falling within the 
non-detectable range (Figure 6.67). The highest 
total phenol concentrations occurred in the 
surface fill materials (0 to 2 feet). With the 
exception of one location (A3/HTOl-5'), 
concentrations were generally below the 
detection limit in the near-surface fill and 
underlying native materials. 

6.2.4 Polychlorinated Biphenyls (PCBs) 

Total PCB concentrations ranged from less than 
detected over most of the site to 5.0 mg/kg near 
former building No. 9 in the central portion of 
the site as indicated on Figures 6.68 and 6.69. 
A single location (LB-7) had a total PCB 
concentration of 24 mg/kg. Aroclor-1254 and 
-1260 were the only PCB compounds detected in 
the soils of this site. Total PCB levels were 
highest (>1 mg/kg) at five locations, J6/HB01, 
F1/HT01, H11/HT01, U2/HB01, and X-3. J6/HB01 
(0-2 feet) is located on the perimeter of former 
building No. 9 and had individual PCB 
concentrations of 2.4 mg/kg for Aroclor-1254 and 
2 . 3 mg/kg for Aroclor-1260. F1/HTOI (2 feet) is 
located along the west central property line of 
the site. Aroclor-1254 and -1260 concentrations 
were 0.81 mg/kg and 0.91 mg/kg, respectively. 
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Similarly, historical PCB levels were the 
highest in the north western portion of the site 
near former building No. 15 (Hart Crowser, 
1986a). D11/ HT01 (1.5 feet) and H11/ HT01 (5.5 
feet) are located near the former railroad 
tracks in the northwest quadrant. The location 
of X-3 (surface) was in the vicinity of test 
pits C7/ HT01 and C9/HT01 (former Building No . 
30) . A surface soil sample was coll.ected in and 
around existing railroad ties and tracks that 
had visible signs of oil-like staining. 
Suspected sources of PCBs are leakage of 
transformer oil containing PCBs and waste 
oil/grease used for railroad track and switch 
lubrication. Total PCB levels of 1.43 mg/ kg 
were measured at U2/HBOl-5' located near the 
southern wall of the former foundry building 
(No. 17). 

6.3 GROUNDWATER 

Groundwater samples have been obtained from 
on-site and off-site wells since June of 1984. 
Through July of 1989 over 75 wells have been 
sampled and over 100 samples have been analyzed 
for a variety of constituents including priority 
pollutants: 

a Volatile and Semivolatile (Extractable) 
Chemicals; 

a Pesticides and PCBs; and 

o Total and Dissolved Metals. 

The number and types of analyses completed are 
summarized in Tables 6.4 and 6.5 which indicate 
the well number and date of sampling, who 
completed the sampling, and the category of 
chemicals analyzed. Figures 6 . 70 through 6 . 81 
show the sampling locations and analytical 
results based on the laboratory analyses of the 
collected groundwater samples. 

Page 6-20 



Table 6.4 - Summary of Water Quality Analyses - On-Site 

HNTB AGI E&E Landau Hart 
(1984) (1985) (1986) (1986) Crowser 

Location V S PM V S P M V S P M V S P M V S P M 
Date June/ 
Sampled June 1984 Dec. 1984 Feb. 1986 July 1986 Feb. 1988 

LW-lS x x x x 
LW-lD x 
LW-2S x x x x 
LW-2D x x x x 
LW-3S x x x x 
LW-3D x x x x 
LW-4S x x x 
LW-5VS x x x x 
LW-5S x x x x 
LW-5D x x x x 
LW-6S x x x x 
LW-6D x x 
LW-7S x x x x 
LW-7D x x x x 
LW-8S x x x 
LW·8D x x x 
LW-9S x x x x 
LW-9D x x x x 
LW-lOS x x x 
LW-lOD x x x 
LW-l1S x x x 
LW-llD x x x 
LW-l2S x x x x x x x 
LW-12D x x x x x x 
LW-13S x x x x x x 
LW-13D x x x x x x 
LW-l4S x x x x x x x 
LW-l5S x x x x 

Notes: V volatiles 
S semivolatiles (Base/Neutral/ Acid extractables) 
P - pesticides/PCBs 
M - metals 

Hart Crowser 
J-1639-09 

Sheet 1 of 3 

Hart Hart 
Crowser Crowser 
V S P M V S P M 

July 1988 Feb. 1989 

x x x 
x x 
x x x 
x 
x x x x x x 
x x x x x x 

x 
x 

x x x x x x 
x x x x x x 

x 
x 
x x x x x x 
x x x x x x 
x x 
x x 

x x x x x x 
x x x x x x 
x x x 

x x x x 
x x x 
x x 

@ only phthalates and polynuclear aromatic hydrocarbons (PNAs) were 
analyzed 

(2) - depth in feet where indicated 
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Table 6.4 - Continued 

HNTB AGI AGI E&E Landau 
(1984) (1985) (1985) (1986) (1986) 

Location V S P M V S P M V S PM V S PM V S P M 
Date June/ 
Sampled June 1984 Dec . 1984 July 1985 Feb. 1986 July 1986 

MW-1S(3) x x x x @ x x @ x x 
MW-1D(20) x x x x @ x x @ x x x x x x 
MW-2S(3) x x x x @ x x @ x x 
MW-2I(20) @ x x @ x x 
MW-2D(20) x x x x @ x x @ x x x x x x 
MW-3D(18) x x x x @ x x @ x x x x x x x x x 
(or 3-1) 
MW-4S(3) @ x x x x x x x x x 

DM-2D x x x x 
DM-3D x x x 

Notes: V - volatiles 
S semivo1ati1es (Base/Neutral/Acid extractables) 
P - pesticides/PCBs 
M - metals 

Hart Crowser 
J-1639-09 

Sheet 2 of 3 

@ - only phtha1ates and polynuclear aromatic hydrocarbons (PNAs) were 
analyzed 

(2) - depth in feet where indicated 
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Table 6.4 - Continued 

Location 
Date 
Sampled 

MW-1S(3) 
MW-1D(20) 
MW-2S(3) 
MW-21(20) 
MW-2D(20) 
MW-3D(18) 
(or 3-1) 
MW-4S(3) 

DM-2D 
DM-3D 

OW-4S 
OW-4D 
OW-5S 
OW-5D 
MW-2DR 
11-0Wl 
11-0W2 
11-0W3 

Hart 
Crowser 
V S P M 

Feb. 1988 

x x x 

x 
x 
x 

Notes: V - volatiles 

Hart 
Crowser 
V S P M 

July 1988 

xx x 

x x x 
x x x 

x 
x x x 

Hart 
Crowser 
V S P M 

Oct. 1988 

x x x 
x x x 
x x x 
x x 
x x x 

Hart 
Crowser 
V S P M 

Feb. 1989 

x x x 

x 
x 
x 
x 

S - semivolatiles (Base/Neutral/Acid extractables) 
P pesticides/PCBs 
M - metals 

Hart Crowser 
J-1639-09 

Sheet 3 of 3 

@ only phthalates and polynuclear aromatic hydrocarbons (PNAs) were 
analyzed 

(2) - depth in feet where indicated 
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Table 6.5 - Summary of Groundwater Quality Analyses 

HNTB E&E CH2M Hill Hart 
(1984) (1986) (1988) Crowser 

Location V S P M V S P M V S PM V S P M 
Date 
Sampled June 1984 Feb. 1986 June 1986 Feb. 1988 

OSP-1S 
OSP-1D 
OSP-2S 
OSP-2D 
OSP-3D 
OSP-4S 
OSP-4SR 
OSP-4D 
OSP-5S 
OSP-SD 
OSP-6S 
aSP-6D 
OSP-6DR 
aSP-7S 
OSP-7D 
OSP-13(MIS) See note (sampled during May 1989) 
LMW-1S 
LMW-1D 
LMW-2S 
LMW-2D 
LMW-4S 
LMW-6S 
LMW-7S 
HC-10-71-C 

, 

- Off-Site 

Hart 
Crowser 
V S P M 

Oct. 1988 

x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 
x x x 

Hart Crowser 
J-1639-09 

Hart Landau 
Crowser (1989) 
V S P M V S P M 

Feb. 1989 July 1989 

x x x 

x* 

x 

x x x 
x x x 

x x 
x x 
x x x 
x x 
x x x 
x 
x 
x 
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Table 6.5 - Continued 

HNTB 
(1984) 

Location V S PM 
Date 
Sampled June 1984 

Renton Wells 

MW-l 
MW-4 
MW-S 
MW-6 
MW- 7 
MW-IO 
PW-l 
PW-2 x x x x 
PW-3 x x x x 

E&E 
(1986) 
V S PM 

Feb. 1986 

x x x x 
x x x x 
x x x x 

x x x x 

PW-8 x x x x 

Notes: SR = Sample Replicate 
V - Volatiles 

CH2M Hill 
(1988) 
V S P M 

June 1986 

x x x x 
x x x x 
x x x x 

x x x x 

Hart 
Crowser 
V S P M 

Feb. 

x x 
x x 

x x 

1988 

x 
x 

x 

Hart 
Crowser 
V S P M 

Oct. 1988 

x x x 

S Semivolatiles (Base/Neutral/Acid extractables) 
P - Pesticides/PCBs 
M Metals 
* (arsenic only) 

Hart Crowser 
J-1639-09 

Hart Landau 
Crowser (1989) 
V S P M V S P M 

Feb. 1989 July 1989 

x* 

OSP - 13(MIS) was installed as part of a tank replacement project at the MIS 
facility located east of the site. Dissolved metals, BTEX, Total 
Petroleum Hydrocarbons, cyanide, pH, specific conductivity, and 
temperature were assessed. No evidence of diesel fuel leakage 
or other contaminants was discovered. 
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6.3.I Volatiles 

Hart Crowser 
J-1639-09 

on-site - Groundwater samples from over 40 
locations on the PACCAR site have been analyzed 
for priority pollutant volatile compounds from 
both shallow and deep monitoring wells (Table 
6.4). The sum of the volatiles ranged from not 
detected to about 3 mg/L (ppm) for shallow wells 
and from not detected to about 1 ppm for the 
deeper wells. The distribution of sampling 
locations and compounds detected are presented 
on Figures 6.70 and 6.71. The constituents 
detected are ind1cative of fuels (gasoline) and 
solvents . 

Off-site - Groundwater samples have been 
obtained from 31 wells including PAC CAR , City of 
Renton, and Boeing monitoring wells and selected 
Renton production wells (Table 6.5). No 
volatile compounds have been detected in any 
wells located within the Renton Well catchment 
area (Figures 6.70 and 6.71) during this study. 
Although several fuel-related volatile chemicals 
have been detected in groundwater samples from 
PW-3 during other sampling efforts. These 
chemicals were traced to a leaking underground 
fuel storage tank system at a nearby service 
station. Only two off-site wells, sampled 
during the period of the remedial investigation, 
detected the presence of volatile compounds. 
Vinyl chloride was detected at 0.045 mg/L (July 
1989) in LMW-2D and at 0.004 mg/L (October 1988) 
and 0.005 mg/L (February 1989) in samples from 
OSP-5D. Chloroform (LMW-2D) and 1,1 
Dichloroethene (LMW-4) were also detected west 
of the site at the reported detection limit of 1 
ppb. These wells are located downgradient from 
wells LW-6D and LW-9D where the highest on-site 
vinyl chloride concentrations have been detected. 

Comment - Intermittent detections of acetone 
and methylene chloride were reported on the 
analytical data sheets received from the 
laboratories. Acetone concentrations ranged 
from less than the reported detection limits of 
5 to 12 ppb up to 440 ppb while reported 
methylene chloride concentrations ranged from 
less than the reported detection limits of 1 to 
3 ppb up to 330 ppb. The highest values for 
both these compounds were qualified on the 
laboratory reports because these compounds were 
also detected in either trip or method blanks 
analyzed by the laboratory. We do not consider 
the results to be representative of what is in 
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groundwater beneath and downgradient of the 
PAC CAR site for the following reasons: 

o These compounds were inconsistently detected 
in groundwater samples. Most of the 
detections occurred in samples analyzed from 
early (pre-1988) sampling rounds largely as a 
result of laboratory contamination. These 
compounds were and are used as part of many 
analytical procedures and are ubiquitous to 
the laboratory environment. Laboratory 
quality control procedures have improved in 
recent years; however, it is still relatively 
common to have detection of acetone and 
methylene chloride because of laboratory 
contamination; 

o These constituents were also detected in t~ip 
and method blanks; and 

o The concentrations are typically near the 
reported detection limits. 

6.3.2 Semivolatiles 

On-site - Groundwater samples from over 40 
on-site wells have been analyzed for 
semivolatile compounds. Sampling locations and 
number of sampling rounds are listed in Table 
6.4 while the distribution of analytical results 
is shown on Figures 6.72 and 6.73. 

This class of chemicals was not detected beneath 
most of the site. The highest concentrations of 
semivolatile compounds were detected in samples 
from monitoring wells LW-3S, LW-12S, LW-12D, and 
LW-11S. The source of the semivolatiles appears 
to be leaking (now removed) diesel tanks near 
LW-12 , leaking (now removed) solvent tanks near 
LW-3, and spillage of diesel fuel in the 
vicinity of LW-l1. 

Pentachlorophenol was reported in a sample from 
MW-3I taken by Ecology and Environment, Inc. 
(during February 1986, under contract to EPA). 
However, four (4) subsequent samplings by Landau 
Assoc. (June/July 1986) and Hart Crowser, Inc. 
(February and July 1988, and February 1989) and 
a prior sampling by HNTB (June 1984) did not 
detect this compound. Based on the bulk of the 
data we do not believe that the Ecology and 
Environment result is representative of site 
conditions. 
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Off-site - Groundwater samples have been 
obtained from 26 monitoring wells located off of 
the PACCAR site (Table 6.S). with one 
exception, no semivolatile chemicals were 
detected in any of the off-site wells (Figures 
6.72 and 6.73). 

Pentachlorophenol was reported in a sample 
(taken during February 1986) from Renton 
monitoring well MW-S located south of the PACCAR 
site by Ecology and Environment. Subsequent 
sampling by CH2M Hill in June 1986 (for Renton) 
and by Hart Crowser, Inc., in February 1988 did 
not detect the presence of this compound. 
Similarly to the Ecology and Environment results 
reported for MW-3I (discussed above), we do not 
believe pentachlorophenol is present in 
groundwater beneath and downgradient of the 
PAC CAR site. 

Similarly phthalate compounds were also detected 
in some of the groundwater samples especially in 
the earlier data. These constituents are common 
laboratory or sampling procedure contaminants, 
are typically near the reported detection limit, 
and were detected in trip and method blanks. 
Where reported concentrations generally ranged 
between 2 and 10 ppb of phthalate compounds. 

6.3.3 Pesticides and PCBs 

On-site - Priority pollutant pesticides and 
PCBs have been analyzed from samples obtained in 
June 1984, December 1984, July 1985, February 
1986, and June/July 1986 (Table 6.4). Sampling 
locations are presented for on-site shallow and 
deep wells on Figures 6.74 and 6.7S. 

Pesticides or PCBs were not detected in 37 of 
the 39 samples tested. Very low concentrations 
of several of this class of compounds were 
detected in wells MW-1S and MW-2S in the June 
1984 sampling round (Figure 6.74). However, 
analysis of samples obtained from these wells 
during two (2) additional sampling rounds did 
not detect either pesticide or PCB compounds. 

Off-site - Analyses for pesticides and PCBs 
have been completed for off-site groundwater 
samples obtained in February and June 1986 
(Table 6.5) from city of Renton monitoring wells 
(MW-1, MW-4, MW-5, MW-6, and MW-7) and from 
selected production wells (PW-1 and PW-8). 

Page 6-28 



6.3.4 Metals 

Hart Crowser 
J-1639-09 

These compounds were not detected in any of the 
groundwater samples from off-site wells. 

Analyses for dissolved and total metals have 
been performed on groundwater samples obtained 
from on-site and off-site wells since June of 
1984. Dissolved metals data for shallow and 
deep monitoring wells are listed in Tables 6.6 
and 6.7 while total metals data are listed in 
Tables 6.8 and 6.9. A comparison of total and 
dissolved metals concentrations conducted on 
samples taken at the same time is presented in 
Table 6.10. In this report dissolved metals are 
those reported for water samples field filtered 
through a 0.45 micron filter prior to 
preservation with nitric acid. 

Comparison of Dissolved and Total Metal 
Concentrations 

Total metal concentrations are higher than 
dissolved metal concentrations for corresponding 
sampling locations. For example, for samples 
obtained during July 1988 (Table 6.10) total 
metal concentrations were substantially higher 
as compared to dissolved. 

The cause of the higher total metals 
concentrations is the higher suspended solids 
concentrations in unfiltered versus filtered 
samples. Preservation with acid causes metals 
(even if naturally occurring) attached to the 
suspended solids to dissolve into the water 
phase. Suspended solids analyses for samples 
obtained in July/August 1986 indicate suspended 
solid concentrations ranged between 55 and 1, 200 
milligrams per liter (mg/L) with an average of 
about 465 mg/L for 29 samples analyzed. 

In our analyses we have 
metals concentrations. 
metals data is based on 

generally used dissolved 
Our use of dissolved 
the following: 

o Higher total metal concentrations are the 
result of relatively high suspended solids 
content in well water samples. 

o Migration of metals in water saturated soil 
materials beneath the site will be in the 
dissolved phase . 
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Table 6.6 - Summary of Dissolved Metals Data for Shallow 
Wells** 

Location 

On-Site East 

UJ·4S 0 
LiJ-7S 0 
aSP-IS 0 
UJ-13S 0 

o 
o 

LW-15S 0 
o 

7/86 
6/86 

10/88 
7186 
2/88 
7/88 
6/86 
7/88 

On- Site Middle 

M\J-2D 0 
1\1- 25 0 

o 
IJJ-3S 0 

o 
o 

tW- 55 0 
o 

t1\J-4S 0 
UJ- 8S 0 
L'W-lOS 0 
mJ-55 0 
LW-11S 0 
OY-4S 0 

7/88 
7/86 
7/88 
7/86 
7/88 
2/89 
7/86 
7/88 
7/86 
8/86 
8/86 

10/88 
6186 

10/88 

On- S Lte Yes c/South 

QSP- 75 0 
o 

LW-lS 0 
o 

MIl· 1 0 
(18' 0 
2)' ) 

LW·6S 0 
o 
o 

LIJ-9S 0 
o 
o 

Ul-12S 0 
o 
o 
o 

L\J-14S 0 
o 
o 

MII·3I 0 
(16' . 0 
21') 0 

10/88 
2189 
6/86 
7/88 
7/86 
7/88 

6/86 
7/88 
2/89 
6/86 
7/88 
2/89 
6/86 
2/88 
7/88 
2/89 
6/86 
2/88 
7/88 
6/86 
2/88 
7/88 
2/89 

Off-Site West/South 

OSP-6S 0 
aSP-55 0 
OSP-4S 0 
MIl· 10 0 

o 
o 

asp- 25 0 

10/88 
10/88 
10/88 

2188 
10/88 

2189 
10/88 

* * 
55 <1 
* <1 

63 <1 

* 11 
* 2 

170 <1 
* <1 

* <1 
440 <1 

* <1 
520 <1 

* <1 
* * 

170 * 
* 1 

* * 
1,100 * 

340 * 
* <1 

240 <1 
* <1 

* <1 
* * 

340 <1 
* ) 

290 <1 
* 8 

1,100 <1 
* 1 

* * 
1,200 2 

* 1 
* * 60 2 

* 6 
* 1 

* * 
200 * 

* 13 
* <1 

450 1 
* 6 
* <1 
* * 

* 2 
* 3 
* 1 
* 10 
* <1 
* * * <1 

<2 
<2 
<2 
<5 

<31 
<2 
<5 
<2 

<2 
<5 
<2 
<5 
<2 

* 
<5 
<2 

* 
<5 
<5 
<2 
<2 
<2 

<2 

* <5 
<2 
<5 
<2 

<5 
2 

* <5 
<2 

* <5 
49 
<2 

* <5 
<31 

<2 

* 
<31 

<2 

* 

<2 
<2 

4 
<)1 

<2 

* 
<2 

<10 
<10 

5 
<10 

<9 
7 

<10 
7 

17 
<10 

6 
<10 

9 
6 

<10 
7 

40 
<10 
<10 

7 
10 
<5 

18 
22 
10 
<5 

<10 
<5 

<10 
<5 
<5 

<10 
9 
7 

<10 
<9 

7 
7 

<10 
<9 
<5 
)0 
<9 
<5 

7 

11 
<5 
<5 
<9 

6 

* <5 

<1 
<1 

1 
<5 
<3 

2 
<5 

) 

<1 
5 
4 

<5 
3 

* 
<1 
<1 

8 
<5 
<5 
<1 
<1 
<1 

<1 

* <5 
<1 
<5 
<1 

<1 
3 

* 
<5 

1 

* <5 
<3 
<1 

* 
<1 
<3 
<1 
<5 
<3 
<1 

* 

<1 
<1 
<1 
<3 
<1 

* 
<1 

10 
38 
13 
17 
21 
16 
39 
13 

14 
47 
26 
53 
16 
21 
54 
18 
37 
12 
52 
19 
17 
28 

19 
29 
10 
15 
16 
18 

11 
12 
11 
16 
15 
13 
16 
18 
14 
15 
21 
19 
12 
61 

8 
23 
30 

16 
16 
20 
10 
18 

* 
50 

As 

<20 
<20 

<5 
80 
14 
10 
30 
73 

6 
70 
<5 
90 

7 
<5 
60 
<5 
30 

<20 
40 
21 

160 
<5 

11 
10 

<20 
9 

12 
<5 

30 
6 

<5 
13 
15 
15 
30 
35 
16 

28,29 
<200 

8 
<5 
90 
19 
17 
17 

7 
<5 
<5 
25 
27 

25,25 
<5 

<1 
<1 

* <1 

* 
* 

<1 

* 

<1 
<1 

* 
<1 

* 
* 

<1 

* 
* 

<1 
<1 

* 
<1 

* 

* 
* 

<1 

* <1 

* 

<1 

* 
* 
1 

* 
* <1 

* 
* 
* <1 

* 
* 
* 
* 
* • 

* • 
• 
* • 
* • 

* 
* 
* 
* 
* • 
* 
* 

* 
<1 

* • 
* • 
• 
* • 

<1 
<1 

* 
<1 

* 

* 
* <1 

* 
* 
* 

<1 

* 
* <1 

* 
* <1 

* 
* 
* • 
* 
* 
* 
* 
* • 

* 
* 
* 
* 
* 
* 
* 

• 
* 
* 
* 
* • 
* 
* 

* 
* 
* 
* 
* 
* 
* • 
* 
* 
* 
* 
* 
* 

* 
* 
* 
* 
* 
* 

* 
* 
* 
* 
* 
* 
* 
* 

* 
* 
* 
* 
* 
* 
* 
* • 
• 
* • 
• 
• 

* 
* • 
* • 
* 

<200 <10 
* • 
* * 

<200 <20 

* * 
* * 

<200 200 
* • 
* * 
* * 
* * 
* * 
* * 
* * 
* * 
* * 
* * 

* 
* 
* 
* 
* 
* 
* 

* 
* 
* 
* 
* 
* 
* 

* 
* 
* 
* 
* 
* 
* 
* 

* 
34 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

61 

* 

• 
* 
1.1 
• 
* 
* 

13 

* 
* 

55 

* 
* 

16 

* 
* 
* • 
* 
* 
* 
* 
* 
* 

* 
* 
* 
* 
* 
* 
* 

* • 
* 
* 
* 
* 
* 
* 

* 
34 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

63 

* 

* 
* 
* 
* 
* 
* 
* 
* 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* • 

* • 
• * 1. 1 <10 

* * 
* * 
* * 

13 

* 
* 

56 

* 
* 

16 

* • 
* 
* 
* 
* 
* 
* • 
* 

* • 
* 
* • 
• 
* 

<10 

* 
* 
1 
• 
* 

<10 

* 
* 
* 
* 
* 
* • 
* • 
* 

• 
* • 
* 
* • 
* 

o - Dissolved concentrations 
* - Not Analyzed 
** _ All units In micrograms per liter (ppb) except where noted with ** which are In 

milligrams per liter (ppm) 
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Table 6.7 - Summary of Dissolved Metals Data for Deep Wells** 

Location 55** Cu 

OSP-I0 0 10/88 * 
* 
* 
* 

LW-130 0 2/88 
o 7/88 
o 2/89 

MW-20R 0 
OM- 20 0 

o 
LW-50 0 
OM- 3D 0 

o 
LW -I00 0 
OW-50 0 
OW-40 0 
LW- 3D 0 

On-Site 

OSP - 70 0 
o 

LW-I0 0 
LW-60 0 

o 
LW-90 0 

o 
LW - 120 0 

o 

Middle 

10/8 8 
7/86 

10/88 
7/88 
7/86 
7/88 
7/88 
7/88 
7/88 
2/89 

* 
290 

* 
* 
* 
* 
* 
* 
* 
* 

\..lest and South 

10/88 
2/89 
7/88 
7/88 
2/89 
7/88 
2/89 
7/88 
2/89 

* 
* 
* 
* 
* 
* 
* 
* 
* 

Off· Site . West and South 

OSP-60 0 
OSP- 50 0 
OSP-40 0 

o 
OSP-30 0 
osP - 2D 0 

o 
MW-5 0 

MW-4 0 
o 

10/88 * 
10/88 * 
10/88 * 
2/89 * 

10/88 * 
10/88 * 
2/89 * 
6/86** * 
2/88 * 
6/86** * 
2/88 * 

1 
6 

<1 

* 

<1 
<1 
<1 
<1 

* 
<1 
<1 
<1 
<1 

* 

<1 

* 
<1 

1 

* 
<1 

* 
<1 

* 

<1 
<1 

2 
* ' 

<1 
<1 

* 
4 

11 
3 

11 

Ni 

<2 
31 
<2 

* 

<2 
<5 
<2 

2 
<2 

3 
<2 
<2 
<2 

* 

<2 

* 
3 

<2 

* 
<2 

* 
<2 

* 

5 
2 

<2 

* <2 
<2 

* 
9 

<31 
4 

48 

<5 
<9 
<5 
<5 

<5 
<10 

<1 
6 

<10 
<5 

5 
<5 
<5 

8 

18 
12 

7 
8 

11 
7 
6 
5 

<5,7 

<5 
<5 
<5 

* 
<5 
<5 
<5 

<10 
<9 

<10 
<9 

<1 
<3 
<1 

* 

<1 
<5 
<1 
<1 
<1 
<1 

2 
<1 
<1 

* 

<1 

* 
4 

<1 

* 
2 

* 
<1 

* 

<1 
<1 
<1 

* 
<1 
<1 

* 
3 

<3 
1 

<3 

Zn 

14 
10 
14 
33 

21 
16 
13 
34 
14 
21 
1'1 

390 
19 

110 

19 
29 
26 
24 
16 
15 
17 
13 

28,68 

21 
16 
11 

* 
8 

10 
25 
24 
<6 
23 
12 

As 

<5 
8 

<5 
<5 

<5 
70 
16 

6 
110 

70 
8 

<5 
13 

<5 

11 
<5 
<5 
12 
10 

8 
8 

<5 
<5,6 

Cd 

* 
* 
* 
* 

* <1 

* 
* 
2 

* 
* 
* 
* 
* 

* 
* 
* 
* 
* 
* 
* 
* 
* 

10 * 
<5 * 
42 * 

42,45 * 
6 * 

<5 * 
<5 * 
<5 2 
<7 * 
<5 <1 
<7 * 

NOTES: ** - All units ug/L (ppb) unless indicated with ** ** - mg/L (ppm) 
* - not analyzed 

* 
* 
* 
* 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

* 
* 
* 
* 
* 
* 
* 
* 
* 

* 
* 
* 
* 
* 
* 
* 

<1 

* 
<1 

* 

* 
* 
* 
* 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

* 
* 
* 
* 
* 
* 
* 
* 
* 

* 
* 
* 
* 
* 
* 
* 

<5 

* 
<5 

* 

Sa 

* 
* 
* 
* 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

* 
* 
* 
* 
* 
* 
* 
* 
* 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

Fe** Al** 

* 
* 
* 
* 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
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Table 6.8 - Summary of Total Metals Data for Shallow Wells** 

Location Date 
(Screen Dept~ 

MY-! T 
(18' - T 
23' ) T 

MY·21 T 
(18' - T 
23') T 

""- 31 T 
(16' - T 
21') T 

T 

MY-4S T 
(2-3) R 

Off-Site 

6/84 * 
12/84 * 
6/ 85 * 

6/84 * 
12/84 * 
6/85 * 

6/ 84 * 
12/84 * 

6/85 * 
2/86 * 

2/86 * 

LMY-1S T 7/89 
(6' -
16' ) 

LMY· 2S T 7/89 
( 6' . 

15 .5 ') 
LMY·4 T 7/89 
(4.5' . 
9.0' ) 

8 
<20 
<20 

2 
40 

<20 

42 
20 

<20 
38 

21 

<1 

<1 

<1 

11 
40 

<10 

19 
30 

<10 

29 
30 

<10 
40 

20 

<2 

4 

<2 

6 
<5 
<2 

<5 
<5 
<2 

12 
<5 
<2 
22 

19 

<5 

<5 

<5 

<2 
10 

<10 

<2 
10 

<10 

16 
<10 
<10 

38 

16 

<1 

<1 

<1 

4 
180 

30 

7 
150 

10 

130 
140 

40 
174 

46 

16 

14 

4 

12 
8 
7 

5 
7 

15 

25 
15 
17 

100 

<10 

10 

9 

8 

1 
<1 
<4 

1 
<1 
<4 

2 
<1 
<4 
<5 

<5 

<1 

<1 

<1 

<1 

* 
* 

<1 

* 
* 

<5 

* 
* 

<5 

* 
* 

<1 <S 

* * 
* * 

<0.3 <50 

* * 
* * 
* * 

* * 
* * 
* * 

* * 
* * 
* * 220 17 

<0 . 2 <s <200 23 

<1 <5 * * 

<1 <5 * * 

<1 <5 * * 

NOTES; ** - All units In micrograms per gram (ppb) except if noted with **. which are in milligrams 
per liter (ppm) . 

* - Not analyzed. 

Table 6.9 - Summary of Total Metals Data for Deep Wells** 
Location 

East Site 

UI-7D T 
LW-130 T 

Middle Site 

MY- 20 T 
(35-40) T 

T 
L',l-2D T 
LI.'-30 T 
LW-SD T 
U/-80 T 
L\l-lOD T 
LY-llD T 

6/86 
6/86 

12/ 84 
6/85 
7/86 
6/86 
6/86 
6/86 
6/86 
7/86 
6/86 

West and South Site 

LW-ID 
UJ -60 
UI-90 
",,·4 
",,-5 

Off-SIte 

T 
T 
T 
T 
T 

6/86 
6/86 
6/86 
2/88 
2/88 

5S** Cu 

260 12 
340 * 

* 50 
* <20 

600 6 
300 18 
320 13 
140 5 

92 NA 
620 NA 

2,700 81 

370 
370 
360 

* 
* 

14 
5 

35 
5 

36 

8 
12 

30 
<10 

<5 
15 
12 
5 
<5 
22 
65 

11 
6 

16 
<20 

40 

20 
<10 

15 
. <2 
<10 

50 
10 
40 
<5 

<10 
<10 

10 
50 
<5 
<5 

5 

10 
19 

10 
<10 
<5 
14 
10 
<5 

6 
31 
80 

12 
<5 
22 
<5 
36 

23 
39 

90 
30 
24 
28 
26 
17 

270 
60 

130 

27 
14 
45 
17 
48 

50 
<200 

36 
4 

50 
80 
20 
60 
30 

100 
80 

100 
90 

<200 
<10 

12 

<1 
<1 

<1 
<4 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

<1 
<1 
<1 
<5 
<5 

<1 

* 

* 
* 
* 

<1 
<1 
<1 
<1 
<1 

4 

<1 
<1 
<1 
<0 .2 
<0.2 

* 
* 

* 
* 
* 
* 
* 
* 
* 
* 
* 

* 32 

* * 

* * 
* * 
* * * 36 
* 18 
* 28 

* * 
* * * 74 

* * 52 
* 20@ 49 

<200 60 * 
<S <200 6 
<5 <200 31 

* 
* 
* 

* 
* 
* 
* 
* 
* 

14 

4 

* 

* 

* 

31 

* 

* 
* 
* 

36 
17 
28 

* 
* 

72 

52 
50 

* 
2 

19 

I..ffiJ-ID T 7/89 <1 2 5 <1 15 5 <1 <1 <5 * * * 
(31' . 

39 ' ) 
7/89 <1 <2 <5 <1 28 <5 <1 <1 <5 U{I.l-2D T 

(29'· 
39 . 5' ) 
NOTES: ** - All units ug/L (ppb) except ** which are in milligrams per liter (ppm). 

@ - Matrix interference from high iron and aluminum concentrations. 

* * * 
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Table 6.10 - Comparison of Selected Total and Dissolved 
Metals** 

Location Date 55** Gu Ni Pb Gr Zn As Gd !!g Se B. Fe** A1** 

LV-9S D 7/88 * 1 <2 9 1 15 15 * * * * * * 
T 7/88 * 6 <2 9 5 24 27 * * * * * * 

MW'-31 D 7/88 * <1 <2 <5 1 23 17 * * * * * * 
(16' - T 7/88 * 22 10 16 14 88 28 * * * * * * 
21') 

OSP-2S D 10/88 * <1 <2 <5 <1 50 <5 * * * * 28 * 
T 10/88 * 15 80 14 120 230 <5 * * * * * * 

NOTES: ** - All units In micrograms per liter (ppb) except if noted with ** which are In mlll1rgrarns 
per liter (ppm). 

o The proposed Washington state Groundwater 
Quality standards (WAC 173-290) use dissolved 
concentrations for most metals. 

The contribution of particulate sources of 
soil-derived metals to water withdrawn from the 
PACCAR monitoring wells was evaluated as the 
product of background soil concentrations 
(METRO, 1985a) and total suspended solids (TSS) 
data collected previously at the PACCAR 
facility. These calculations were based on the 
realistic assumption that all of the TSS 
concentration observed in water samples 
withdrawn from the monitoring wells was derived 
from particulate migration of aquifer materials 
into the wells, largely as a result of sampling 
activities. As stated previously, the observed 
TSS levels in on-site monitoring wells were 
relatively high (mean = 466 mg/L) , which is 
reflective of the rather fine-grained texture of 
many of the aquifer materials_ 

The calculated "natural " particulate metal 
inputs are summarized in Table 6.11 _ For some 
of the metals such as chromium, lead, and 
nickel, the calculated natural inputs are 
considerably greater than dissolved metal 
concentrations measured at the PAC CAR site. 
These results suggest that natural soil inputs 
resulting from monitoring well sampling 
activities may be sufficient to substantially 
increase the apparent total metals 
concentration. In situations such as this where 
TSS levels can not be easily reduced to low 
levels by the use of alternative sampling 
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techniques, sample filtering is necessary in 
order to obtain a representative sample of 
groundwater transported through the aquifer. 
For all samples collected in 1988, great care 
was taken during the field filtering activity to 
prevent sample oxidation which could potentially 
alter the sample matrix. only dissolved metal 
data collected with appropriate field techniques 
are discussed in the remaining sections of this 
report. 

Table 6.11 - Evaluation of Particulates Present in 
on-site Monitoring Wells 

Parameter 

Arsenic 
Cadmium 
Chromium 
Copper 
Lead 
Nickel 
Silver 
Zinc 

Background 
Soil Conc. in 
mg/kg (dry 
weight) (a) 
================ 

Mean 

13.43 
0.55 

42.60 
14.01 
31. 60 
40.65 

0.50 
56.77 

Upper 95 
Percent (d) 

38.85 
1. 83 

61.50 
21. 63 
63.83 
67.67 

0.93 
82.48 

Predicted 
"Natural" 
Particulate Conc. 
in ug/L (b) 
================ 

Mean 

6.3 
0.3 

19.8 
6.5 

14.7 
18.9 

0.2 
26.4 

Upper 95 
Percent 

21. 3 
0.9 

58.8 
19.1 
45.1 
56.7 

0.9 
79.1 

Measured 
Dissolved Conc. 
in ug/L (c) 
================ 

Mean 

22.1 
<1. 0 
<3.0 
5.7 

<5.0 
<5.0 
<5.0 
35.9 

Upper 95 
Percent 

76.3 
3.5 

10.3 
22.8 
18.6 
16.6 
9.0 

136.1 

(a) Background soil data based on METRO, 1985a. 
(b) Based on a measured average total suspended solids concentration 

of 466 mg/L, and an upper 95th percentile value of 1,950 mg/L, 
with variance propagated using first-order uncertainty 
techniques (Cornell, 1973). 

(c) On-site dissolved metal concentration measured at the PAC CAR 
facility, 1986 to 1988. 

(d) Concentrations which fall within the upper 95 percent confidence 
interval. 

Shallow Groundwater Samples 
(less than 25 feet in depth) 

Dissolved lead, zinc, and arsenic were the only 
metals consistently detected in groundwater 
samples from depths less than about 25 feet 
(Table 6.6). Copper, nickel, chromium, cadmium, 
mercury, selenium, barium, and silver were 
generally not detected. Figures 6.76, 6.77, and 
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6.78 show the distribution of arsenic, lead, and 
zinc concentrations in shallow groundwater. 

Dissolved arsenic concentrations ranged between 
<5 ug/L to about 130 ug/L, although an arsenic 
concentration of 0.160 mg/L (160 ug/L) of one 
sample from well LW-llS was reported based on a 
sample analyzed by Landau Associates in 1986. 
If the latest sampling round at each location is 
considered, a narrower and lower concentration 
range was detected; <5 to 73 ug/L. Much lower 
arsenic concentrations were detected adjacent to 
well LW-11S as compared with the 1986 analysis. 

Arsenic was detected between <5 ug/L to about 27 
ug/L in off-site wells. The highest off-site 
arsenic concentration was detected in well MW-IO 

·located to the southwest of the site. 

Dissolved lead concentrations ranged between <5 
ug/L to 40 ug/L although most concentrations 
were measured to be below 10 ug/L. The highest 
off-site concentration was detected at OSP-7S at 
22 ug/L. Other off-site concentrations were 
measured to be 11 ug/L or less. The water 
quality data for shallow groundwater indicate 
that the high lead concentrations measured in 
soils have not had a sUbstantial .impact on 
groundwater quality beneath the site. 

Dissolved zinc concentrations ranged between 10 
and 61 ug/L. Off-site concentrations were 
measured in the range of 10 to 50 ug/L. 

Deep Groundwater Samples 
(greater than 25 ·feet in depth) 

Similar to the shallow groundwater samples, 
dissolved lead, zinc, and arsenic were the only 
metals consistently detected in groundwater 
samples from depths greater than about 25 feet 
(Table 6.7). copper, nickel, chromium, cadmium, 
mercury, selenium, barium, and silver were 
generally not detected. Figures 6.79, 6.80, and 
6.81 show the distribution of arsenic, lead, and 
zinc concentrations in deep groundwater samples. 

Dissolved arsenic concentrations ranged between 
<5 ug/L to 110 ug/L. The highest concentrations 
were measured within the northern portion of the 
site. Off-site arsenic concentrations ranged 
from <5 ug/L to 45 ug/L. The highest 
concentrations were measured at OSP-4D. 
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Dissolved lead concentrations ranged between <5 
ug/L to 30 ug/L with most concentrations being 
below the detection limits. No lead was 
detected at off-site sampling locations 
(detection limit of 5 ug/ L or 5 ppb) except for 
OSP-7D (12 ppb) and LMW-1D (5 ppb) . 

Dissolved zinc concentrations ranged between 8 
ug/L and 110 ug/L. One sample from OW-5D had a 
concentration of 390 ug/L, although 
concentrations of 11 and 19 ug/L were detected 
in nearby adjacent wells OW-4D and LW-10D, 
respectively. Off-site zinc concentrations 
ranged between 3 ug/L and 29 ug/L. 

Wet weather Sampling 

with the approval of Ecology a wet weather 
sampling program was conducted during the week 
of February 6, 1989. Selected wells were 
sampled and analyzed for various chemical 
constituents including volatile and semivol a tile 
organic compounds, and dissolved arsenic, lead, 
and zinc (see Tables 6.6 and 6.7). The purpose 
of the sampling was to obtain additional data to 
assess whether water quality varied between wet 
and dry weather conditions . 

The water quality results from the wet weather 
sampling event are in close agreement with the 
results of previous sampling events. For 
example, at LW-3D we measured vinyl chloride 
concentrations of 0.041 ppm in July 1988 and 
0.038 ppm in February 1989. Dissolved arsenic 
concentrations measured at OSP-4D in February 
1989 (42 ppb and 45 ppb) were similar to 
concentrations detected in the October 198 8 
sampling event (42 ppb). 

Vinyl chloride and Cis-1,2-dichlorethene were 
detected in LW-3S during the February 1989 
sampling program at concentrations of 10 and 2 
ppb, respectively. These volatile chemicals 
were not detected in previous sampling events. 
However this variability is consistent with the 
results of previous sampling results on the site. 

Comparison of Arsenic Analytical Methods 

During the sampling and analysis a question 
arose concerning the reliability of the 
analytical method for arsenic in groundwater. 
Several methods are available including SW 7060-
inductively coupled plasma atomic emission 
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spectroscopy and SW 7061- atomic absorption 
gaseous hydridge. Dissolved arsenic was 
determined by Method SW 7061 per the RI/FS work 
plan dated May 27, 1988. 

To resolve the question of analytical 
reliability, groundwater samples from OSP-4D, 
LW-12S, and MW-10 were analyzed for arsenic 
using the two methods listed above. A Zeman 
graphite furnace was used with Method 7060. As 
shown in Tables 6.6 and 6.7 the analytical 
results are similar and we consider the data 
obtained using Method 7061 to be reliable for 
use in this RI. . 

6.4 SURFACE WATER AND SEDIMENTS 

6.4.I Surface Water Quality 

On-Site - Water samples have been obtained 
from the two (2) major surface drainage channels 
(SW-3 and SW-4 located on Figure 1.5) which 
exist on the north side of the site and in Johns 
Creek and the Cedar River. Selected data are 
listed in Table 6.12. 

volatile and pesticide compounds were not 
detected and only very low concentrations of two 
(2) phthalate compounds (diethylphthalate - 15 
ppb and bis(2-ethylhexyl)phthalate - 2 to 21 
ppb) were detected in the June 1984 sampling . 
The phthalate compounds were not detected in 
three (3) successive sampling rounds during 
December 1984, July 1985 (AGI) , and October 1988 
(Hart crowser) . 

Low concentrations of dissolved and total metals 
were detected in surface water samples from the 
ditches. The highest arsenic concentration 
(total) was 5 ppb detected at SW-4 in June 1984 
while the highest lead concentration was 24 ppb 
also detected in June 1984. Lower 
concentrations of these metals was measured in 
later sampling rounds. copper ranged from 1 ppb 
to 30 ppb while zinc concentrations ranged 
between 4 and 370 ppb. While not listed in 
Table 6.12 cyanide, antimony, beryllium, and 
thallium were also analyzed at SW-3 and SW-4 and 
were not detected (detection limits of 5, 5, 2, 
and 2 ppb, respectively, were reported for these 
metals) . 
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The results listed in Table 6.12 represent a 
variety of conditions of both low and high 
runoff periods. The first sample was taken on 
June 18, 1984, during a period of relatively low 
rainfall. Only a trace amount of precipitation 
has fallen during the previous week. The second 
sample taken on June 20, 1984, was obtained 
during a stormwater runoff event. On this date, 
1.14 inches of rain were recorded at the SeaTac 
Airport. This represents 40 percent of the 
total of 2.81 inches which fell in June 1984. 

A comparison of the surface water quality on the 
PACCAR site is compared with typical urban 
runoff (Table 6.13). As shown, the quality of 
the surface water migrating off-site is similar 
to or of better quality than that of runoff in 
urban residential neighborhoods. 

Off-site - Water samples were obtained from 
the Cedar River and Johns Creek (HNTB, 1984) 
which were analyzed for selected metals (Table 
6.12). Generally, metals were not measured 
above the reported detection limits. These 
results are consistent with other water quality 
analyses of Cedar River water (METRO, 1982; 
Seattle Water Department unpublished data) . 

Table 6.12 Summary of Selected Surface Water Quality Data 
Concentrations in ug/L (ppb) 

Semi 
Location Date Cu Nt Pb Cr Zn As Cd !!& Se ~ VOC VOC 

5\1-3 T 6/84 1 <5 24 3 4 <5 1 <1 <5 <1 NO • (SY-l) T 12/84 30 20 <5 <10 70 <5 <1 • • <50 • NO 
T 7/85 <20 <10 4 <10 40 <2 <4 • • <250 • NO 
0 10/88 11 <2 <5 1 370 <5 • • • * NO NO 

Repl1- 0 10/88 8 <2 <5 <1 360 <5 • * • • NO NO 
cate 

5W'-4 T 6/84 19 <5 <5 <2 11 5 <1 <1 <5 <1 NO b 
(SE-l) T 12/84 30 20 <5 <10 80 <5 <1 • • <50 • NO 

T 7/85 <20 <10 <2 <10 <10 3 <4 * • <250 • NO 
0 10/88 5 <2 <5 1 40 <5 • * • • NO NO 

Johns Creek 6/84 7 * <10 <5 * <5 <2 <l <5 <5 * • 
Cedar River 6/84 <5 • <10 <5 • <5 <2 <1 <5 <5 * • 
(upstream) 
Cedar River 6/84 <5 * <10 <5 • <5 <2 <1 <5 <5 * * (dovnstream) 

NOTES: * - Not analyzed 
NO - Not detected 

a - Dlechylphthalate @ 15 ppb 
Sls(2-ethylhexyl)phthalata @ 2 ppb 

b - Bls(2-ethylhexyl)phthalate @ 21 ppb 
T - Total 
o - Dissolved 
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Table 6.13 - Summary of Surface Water Quality at the PACCAR Site and in Local 
Runoff (b) 

On-Site Water Regional Runoff 
Concentration in ug/L Concentration in ug/L (a) 

Upper 95 Upper 95 
On-Site Chemical Data: Detection(c) Mean Percent Detection(c) Mean Percent 

Metals: 
Arsenic 
Cadmium 
Chromium 
Copper 
Lead 
Nickel 
Silver 
Zinc 

Volatiles: 
Benzene 
1,2-Dich1oroethane 
Eth+To1+Xy1(ETX) 
Vinyl Chloride 

Semi-volatiles: 
Total PAHs 
l,Z-Dichlorobenzene 
Hexachlorobenzene 
Total PCBs 

2/14 

3/14 
11/14 

3/14 
2/13 
0/12 

11/13 

0/10 
0/10 
1/10 
0/10 

0/6 
0/10 
0/10 
0/12 

2 7 

2 8 
19 43 

4 15 
8 22 

<1 <5 
77 234 

<1 <5 
<1 <5 
<2 5 
<1 <5 

<4 <10 
<1 <2 
<2 <4 
<0.1 <1 

21/21 

21/21 
19/19 
2l/2l 
12/2l 
1/20 

21/21 

2/2l 
0/21 
0/2l 
0/21 

4/21 
0/2l 
0/2l 
0/21 

13 37 

7 19 
20 46 

210 460 
12 32 
<0.2 <1 

120 250 

1 13 
<1 <1 
<1 <1 
<1 <1 

3 28 
<1 <1 
<1 <1 
<1 <1 

(a) Regional runoff concentrations based on data collected in residential areas of 
Bellevue (Galvin and Moore, 1982). 

(b) Includes data not listed in Table 6.12. 
(c) Number of detections versus number of samples analyzed. 
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Samples were obtained at locations shown on 
Figure 1.3 from the bottom of the drainage 
ditches located on the north property line 
during July 1986. Sediment sample LSD-I, 
LSD-3, and LSD-4 were analyzed for metals, 
semivolatiles, and pesticides/PCBs as indicated 
in Table 6.14. 

Low concentrations of volatiles and semivolatile 
organic chemicals were detected in sediments 
from LSD-l and LSD-4. No semivolatile organic 
chemicals were detected at LSD-3. No pesticides 
were detected in LSD-I; however 3.1 mg/kg of the 
PCB, Aroclor- 1254 were detected at this 
location. 

Lead, chromium, nickel, and zinc were detected 
at LSD-l and LSD-4. These concentrations are 
within the range detected in soil samples on the 
site. EP Tox analyses for extractable lead, 
chromium, nickel, zinc, arsenic, copper, and 
cadmium were made. Only zinc was extracted 
above the limits of detection at 0.2 to 0.8 mg/L. 
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Table 6.14 - Summary of Sediment Data 

SamEle Location LSD-1 

Volatiles in mg/kg 

Total xylenes 0.020 

Semivolatiles in mg/kg 

Phenanthrene 1.20 
Benzo (a) Anthracene 0.65 
Bis(2-ethylhexyl) 9.0 
Phthalate 

Di-n-Octyl Phthalate 11. 0 

Pesticides/ PCBs in mg/ kg 

Aroclor 1254 

Metals** 

Lead 
Chromium 
Nickel 
Zinc 
Arsenic 
copper 
Cadmium 

* Not Analyzed 

3.1 

560/<0.5 
200/<0.1 

44/<0 . 1 
1,200/0.8 

*/ <0.5 
*/<0.5 
*/< 0.1 

LSD-3 

* 

none detected 

* 

* 
* 
* 
* 
* 
* 
* 

Hart Crowser 
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LSD-4 

none detected 

none detected 
none detected 
0 . 710J 

none detected 

* 

110/<0.5 
38/<0 . 1 
49/<0 . 1 

270/ 0.2 
*/ <0.5 
*/< 0.1 

0.7/<0.1 

** Total Metal Concentration in mg/ kg/ EP Tox Concentration in mg/ L 
< Less than 
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Distribution of Copper in Soil 

( > 4.5 to 7 Feet Depth) 
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Distribution of Copper in Soil 
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Histograms present distribution of Hart Crowser data collected from June through September 1988. First number after bar presents number 
of samples in that concentration range. Second number ( in parentheses) presents the highest sample concentration detected in each range. 
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Distribution of Nickel in Soil 

(> 2 to 4.5 Feet Depth) 
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Nickel Data 

+ 5.2 Spot Concentration in mg/kg 

-20- Concentration Contour in mg/kg 

ContOlSS based on contiruous first 
derivative Interpolation 01 spot 

concentration data . 
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E&E, Landau, Oamas& Moore. and Hart 
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Distribution of Nickel in Soil 

( > 4.5 to 7 Feet Depth) 
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Distribution of Nickel in Soil 

( > 7 Feet Depth) 
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Distribution of Zinc in Soil 
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Distribution of Zinc in Soil 

( > 2 to 4.5 Feet Depth) 
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Distribution of Zinc in Soil 

(>4.5 to 7 Feet Depth) 
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.. 6.2 Spot Concentration in mglkg 

No contCKn generated from spot 
concentration data due 10 the variabiity 

of the data. 

Figure represents compilation of aI HNTB, 
E&E, Landau. Dames & Moore. and Hart 

Crowser data . 
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r Distribution of EP Toxicity Metals 
(As, Cd, Cr, Cu) in Soil 
(0 to 2 Feet Depth) 
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Distribution of EP Toxicity Metals 
(As, Cd, Cr, Cu) in Soil 
(>2 to 4.5 Feet Depth) 
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Distribution of EP Toxicity Metals 
(As, Cd, Cr, Cu) in Soil 
(>4.5 to 7 Feet Depth) 
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Distribution of EP Toxicity Metals 
(As, Cd, Cr, Cu) in Soil 
(>7 Feet Depth) 
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Distribution of EP Toxicity Metals 
(Pb, Hg, Hi, Zn) in Soil 
(0 to 2 Feet Depth) 
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Distribution of EP Toxicity Metals 
(Pb, Hg, Ni, Zn) in Soil 
(>2 to 4.5 Feet Depth) 
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Distribution of EP Toxicity Metals. 
(Pb, Hg, Ni, Zn) in Soil 
(>4.5 to 7 Feet Depth) 
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Distribution of EP Toxicity Metals 
(Pb, Hg, Ni, Zn) in Soil 
(> 7 Feet Depth) 
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Distribution of Total Phthalates Concentration Data 
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Distribution of Volatile Chemicals in Groundwater from Shallow Wells 
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Distribution of Volatile Chemicals in Groundwater from Deep Wells 
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Distribution of Semitlolatile Chemicals in Groundwater from Shallow Wells 
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Distribution of Semivolatile Chemicals in Groundwater from Deep Wells 
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Distribution of Pesticides/PCBs in Groundwater from Shallow Wells 

-- ~- -

• ("u,e 19'4) 
0.00005 • Lman. 
0 .00008 Aldrin 
(NO 12/~7/85) 

N. -; TH STREET 
-(~ 

z · 
w · 
:J ! 

: ~ ; 

! ~ ! 

; ~ I 

N, 6TH STREET 

N, 5TH STREET 

~- ._-
N. 4 TH STREET 

., 
o 

z 
w 

" z 
w 
;; ~ 

z 
w 
o 
a: 
« 
c:J 

z 
w 

" z 
-' 
> 
-< 

A N :HH STRE::T 
(Me, 19~1. _ " __ . __ ~ . 

O.Ql.2 • 4.4~ oor ' .. 
<.~Ma a ... andosuHan ,', 
0·0110 PCB 1260 0 .... 
(ND112f 84 and 7/85)" ~! 

:,, " 

'I r 1~ :,. 
~ ! -

( . 

lrl~ , , , 
.,~i· 

\ '" 

" 

D · 
.,n i 

\, \ , 
\ 

.1 
1 

'? 

.--, 
".Y ~ 

S 

\ ~ , 
. - '. 

Z 
>-« 
;< 
a: 
w 
<n 

" 0 
r 

... .. 

. Pesticld .. /pca. 
o Concentration in PQm 

• Nona datectad abo .... 
quantifiable concentrations 
allcept .a noted. 

,/0 j ' / : 
~ " 0 ,. 

z 

(~) 

~ 6 0 ,/, 
.... ___ _ '~' . ~c,!.'(D.t. Sampled) 

-r-: A HNTB (8/S4. 12/84 and 7185) 
y~ / 8 E.&E (February 19S8) 

C ,tancs.u (June/July 1888) 

N. 4TH STREET o ! Hart Crow •• r (February 1988) 

E' Hart Crows.r (July 1988) .. ----------7 

/ 
t= Hart Crow .. r (Oetober 1 aSS) 

o 

Scale in Feet 

-.. 
400 800 

J-1639-09 

Figure 6. 74 

1/89 



Distribution of Pesticides/PCBs in Groundwater from Deep Wells 
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Distribution of Arsenic in Groundwater from Shallow Wells 
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Distribution of Lead in Groundwater from Shallow Wells 
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J Distribution of Zinc in Groundwater from Shallow Wells 
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Distribution of Arsenic in Groundwater from Deep Wells 
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7.0 CONTAMINANTS OF CONCERN 

7.1 BASIS OF SELECTION - PRELIMINARY SCREENING 

Hart Crowser 
J-1639-09 

As discussed in sections 6.2 and 6.3, a large 
number of soil and water samples have been 
collected within the PACCAR site vicinity. 
These data were collected in an effort to 
characterize the nature, extent, and degree of 
contamination Which may have been related to 
previous site activities. These data also form 
the basis for assessments of human health and 
environmental risks associated with site waste 
constituents, and will ultimately guide the 
selection of an appropriate remedial action. 

Of the 163 potential waste constituents which 
have been analyzed at the PACCAR site, 92 (56 
percent) have been detected in at least one soil 
or water sample (Tables 7.1 and 7.2, 
respectively). In situations such as this where 
many chemicals are present at a site, EPA 
guidelines recommend that a group of "indicator 
chemicals" be selected which form the basis of 
subsequent evaluations of site risks (EPA, 
1986a). Such indicator chemicals are selected 
based on consideration of the concentrations 
encountered, environmental mobility, and 
toxicity. 

In this Remedial Investigation, the indicator 
chemical selection process involved a detailed 
review of the following information: 

a Potential migration and exposure routes; and 
a Chemical toxicity/carcinogenicity. 

A comparison of concentrations measured on-site 
with those reported in off-site reference or 
background locations is also presented. The 
background comparison, however, was not used as 
a basis for selection of indicator chemicals. 

Each of these factors is discussed below. 

7.~ . ~ Potential Migration and Exposure Routes 

Hydrogeologic and water quality data presented 
in previous sections of this report indicate 
that waste constituents have been released into 
groundwaters beneath the PACCAR site. Because a 
hydraulic connection exists between these 
groundwaters and the Renton water supply system, 
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potential drinking water exposure to site 
contaminants was evaluated. Preliminary 
drinking water e xposure evaluations were 
conducted by comparing the maximum 1986 to 
1989 water concentrations measured on-site 
(Table 7.2) with applicable drinking water 
standards and criteria (EPA, 1986b; EPA, 
1988b). This screening evaluation 
conservatively assumed full exposure (2 
liters/day consumption over a lifetime) to the 
maximum concentration. 

since groundwaters and surface waters may also 
discharge into the Cedar River and Lake 
Washington, potential aquatic life exposures 
were also considered. Accordingly, the 
preliminary screening evaluation included a 
(conservative) comparison of the maximum 
measured (1986 to 1989) on-site water 
concentration with the most restrictive aquatic 
life criteria (EPA, 1986b). 

Exposure of industrial workers to site soil 
constituents was also considered. Such 
exposures may result from inhalation of 
contaminated dust and vapors, incidental soil 
consumption resulting from earth moving 
activities, and dermal contact. In general, at 
the concentrations of the identified soil . 
constituents measured at the PACCAR site (Table 
7.1), incidental soil consumption and dust 
inhalation are likely to represent the 
predominant terrestrial exposure pathways (EPA, 
1986a). Other pathways are relatively less 
important exposure routes for the identified 
site contaminants, and were not considered in 
this screening evaluation. 

Based on data presented in section 9.0, exposure 
to contaminated soils via ingestion and dust 
inhalation may occur at an upper-bound rate of 
approximately 100 mg/ day. Similar to the water 
data discussed above, for the purposes of this 
preliminary screening evaluation, soil exposure 
was conservatively evaluated at the maximum 
measured on-site concentration, regardless of 
soil depth or cover characteristics. 

Other important assumptions used in the 
preliminary screening evaluation included: 

o Absorption of all chemicals was assumed to be 
100 percent; and 
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Table 7.1 _ Summary of Soil Constituent Detections at the PACCAR Renton Site (Sheet 1 of 4) 

Soil Concentration in mglko (ppm) (dry wt ) 

Maximum Regional 

PARAMETER: Detection On-Site Background Background 

Frequency (al Value Upper 95% Exceeded 

METALS AND INORGANICS: 

pH 31/31 · 6 .2 - 10.8 4.0 - 6.4 ...... 
Aluminum 7f7 · 14.600.0 64,000.0 

Antimony 0/4 3.0 U 1.5 

Arsenic 279/280 · 180.0 32.3 · 
Barium 40/44 · 630 .0 197.2 · 
Beryllium 4/4 · 0.3 0.4 

Cadmium 125(289 · 35.0 1.4 .. 
Chromium 325/327 · 1,600.0 68 .2 .. 
Cobalt 3/8 · 24 .0 12.0 · 
Copper 282/282 · 1.600.0 20.7 .. 
Cyanide 15/39 · 57.0 - · 
Iron 7f7 · 39,200.0 36,QOO.O · 
Lead 241/334 · 19,000 .0 58.0 ... 
Magnesium 515 · 5,280.0 6 ,600.0 

Manganese 515 · 714 .0 496.0 · 
Mercury 24/43 · 0.7 0.4 · 
Nickel 283/284 · 330.0 68.7 · 
Potassium 515 · 5,710.0 11 .000.0 

Selenium 2/39 · 2.1 0.5 · 
Silver 30/46 · 360.0 0 .• ... 
Sodium 515 · 394.0 23,000.0 

Thallium 0/2 1.0 -
TIn 2/2 · 1,450.0 3,533.0 

Titanium 111 · 206.0 -
Vanadium 4/5 · 42.0 -
Zinc 290/290 · 6,400.0 95.2 · . 
ORGANIC SCREEN PARAMETERS 

Total ABNs (GC/FID) 121/150 · 950 5 U ... 
Total Halogenated Hydrocarbons 7/15 · 30 1 U · . 
Total Pesticides (as Heptaclor) 23/35 · 120 1 U ... 
Total Petroleum Hydrocarbons 139/229 · 58,000 5 U ..... 
Total Phenol 3/12 · 1 1 U 

Total Photoionization (H-Nu) 626/626 · 180 5 U · . 
Total Volatiles (as N-Dodecane) 22/33 · 42 1 U .. 
VOLATILE ORGANIC COMPOUNDS 

Acetone 85/1 13 · 3.00 0.10 U .. 
Benzene 1/113 · 0.00 0.01 U · 
Bromodichloromethane 0/113 0.01 U 0.01 U 

Bromoform 0/113 0 .01 U 0 .01 U 

Bromomethane 0/113 0 .01 U 0 .01 U 

2-Butanone 211113 · 0.70 0.10 U · 
Carbon Disulfide 5/113 · 0.01 0.01 U · 
Carbon Tetrachloride 0/113 0 .01 U 0 .01 U 

Chlorobenzene 0/113 · 0.01 U 0.01 U 

Chloroethane 0/113 · 0.0 1 U 0 .01 U 

Chloroform 0/113 0.0 1 U 0.01 U 

Chloromethane 0/113 0 .01 U 0 .01 U 

Dibromochloromethane 01113 0.01 U 0 .01 U 

1.1-Dichloroothane 0/113 0.01 U 0.01 U 

1.2-Dichloroethane 0/113 0 .0 1 U 0 .01 U 

1.1-Dichloroethene 0/113 0.01 U 0.01 U 

Worst-case 
Soil Ingestion 

Criteria 

2,103 

0 .04 

27,024 

75 

1,052 

19.506 

10.515 
135,121 

736 

115,668 

1,052 

10,515 

5,258 

105 

111,935 

1.574,290 

10 

114,932 

Hact Ccowsec 
J-1639-09 

Prelim. Soil 

Constituent 
. of Concern 

...... 

. 

.. 
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Table 7 .1 _ Summary of Soil Constituent Detections at the PACCAR Renton Site (Sheet 2 of 4) 

r 

Soil Concentration in mg/kg (ppm) (dry wt) 

Maximum Regional 

PARAMETER: Detection On--5ite Background Background 

Frequency (a) Value Upper 95% Exceeded 

cis-l ,2-Dichloroethene Of74 · 0 .01 U 0,01 U 

trans-1 ,2-Dlchloroethene 1/113 · 0.02 0.01 U · 
1,2-0!chloropropane 0/113 · 0.01 U 0.01 U 

cis-1,3-Dichloropropene 0/113 0.01 U 0.01 U 

trans-l .3-Dichloropropene 0/113 0.01 U 0.01 U 

Ethylbenzene 23/113 · 2.00 0 .01 U ... 
2-Hexanone 0/113 · 0.01 U 0.01 U 

Methylene Chloride 381113 · 0.42 0.01 U .. 
4-Methyl-2-Pentanone 0/113 0.01 U 0.01 U 

Styrene 01113 0.01 U 0.01 U 

1,1,2 .2-Tetrachloroethane 01112 0.01 U 0 .01 U 

Tetrachloroethane 2/113 · 0.00 0.01 U 

Toluene 131113 · 0.14 0 .01 U · . 
1,1,1-Trichloroethane 3/110 · 0.02 0 .01 U · 
1,1,2-Trichloroethane 01113 0.01 U 0.01 U 

Trichloroethene 2/113 · 0.01 0.01 U 

Vinyl Acetate 1/113 · 0.29 0 .01 U .. 
Vinyl Chloride 1/113 · 0.01 0.01 U · 
Total Xylenes 38/114 · 5.00 0.01 U ... 

PESTICIDES AND PCBs 

Aldrin 0/35 0.001 U 0 .001 U 

a-BHC 0/35 0.001 U 0 .001 U 

b-BHC 0/35 0.001 U 0 .001 U 

d-BHC 0/35 0.001 U 0.001 U 

g-BHC (lindane) 0/35 0.001 U 0.001 U 

Chlordane 0/35 0.001 U 0.001 U 

Dieldrin 0/35 0.001 U 0.001 U 

4,4'-000 0/35 0.001 U 0 .001 U 

4,4'-00E 1/35 · 0.003 0.001 U · 
4.4'-DOT 1/35 · 0.014 0.001 U .. 
Endosulfan 0/35 0.001 U 0 .001 U 

Endosulfan II 0/35 0.001 U 0 .001 U 

Endosulfan Sulfate 0/35 0.001 U 0 .001 U 

Endrin 0/35 0.001 U 0 .001 U 

Endrin Ketone 0/35 0.001 U 0 .001 U 

Heptachlor 0/35 0.001 U 0.001 U 

Heptachlor Epoxide 0/35 0.001 U 0.001 U 

Methoxychlor 0/35 0.001 U 0.001 U 

Polychlorinated Biphenyls: 

Aroclor 1016 0/150 0.01 U 0.001 U 

Aroclor 1221 0/150 0.01 U 0.001 U 

Aroclor 1232 0/150 0.01 U 0 .001 

Aroclor 1242 0/150 0.01 U 0.001 

Aroclor 1248 0/150 0.01 U 0 .002 

Aroclor 1254 20/150 · 5.00 0 .004 •• *. 

Aroclor 1260 12/150 24.00 0 .002 ***** 

Toxaphene 0/35 0.001 U 0 .001 U 

OTHER SEMIVOLATILE ORGANIC 

COMPOUNDS 

Acenaphthene 30/188 13.00 0.01 U * •• -

Acenaphthylene 17/188 · 84.00 0.01 U ***-

Aniline 0/115 0.01 U 0.01 U 

Worst-case 
Soil Ingestion 

Criteria 

52,576 

835 

157.729 

262.8Bl 

30 
5.25B 

1.5 
1.5 

0.1 
0.1 

Hart Crowser 
J-1639-09 

Prelim. Soil 
Constituent 
of Concern 

. . .. 
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Table 7.1 _ Summary of Soil Constituent Detections at the PACCAR Renton Site (Sheet 3 of 4) 

Soil Concantration in mgJkg (ppm) (dry wt ) 

Maximum Regional 

PARAMETER: Detection On-Site Background Background 

Frequency (a) Value Upper 95% Exceeded 

Anthracene 47/188 · 32.00 0 .01 U .... 
Benzidine 0/115 0.01 U 0.01 U 

Benzoic Acid 1/188 · 0.25 0 .01 U .. 
Benzo(a)anthracene 83/189 · 120.00 0.01 U ...... 
Benzo(a)pyrene 98/189 · 98.00 0 .02 ..... 
Benzo(b)f1uoranthene 68/188 · 78.00 0.02 ..... 
Benzo(g,h ,i)perylene 49/189 · 64.00 0.01 U ..... 
Banzo(k)f1uoranthene 66/188 · 66.00 0.05 ...... 
Benzyl Alcohol 01188 0.01 U 0.01 U 

Bis(2-chloroethoxy)methane 0/188 0.01 U 0.01 U 

Bis(2-chloroethyl)elher 0/188 0.01 U 0.01 U 

Bis(2-chloroisopropyl)ether 0/188 0.01 U 0.01 U 

Bis(2-ethylhexyl)phthalate 1051189 · 14.00 0.04 ... 
4-Bromophenyl phenyl ether 0/188 0.01 U 0.01 U 

Butylbenzylphthalate 8/188 · 15.00 0.01 U ." .. 
4-Chloroaniline 0/188 0.01 U 0.01 U 

2-Chloroethyl"inylether 0/34 0.01 U 0.01 U 

4-Ghloro-3-methylphenol 0/187 0.01 U 0.01 U 

2-Ghloronaphthalene 0/188 0.01 U 0.03 

2-Chlorophenol 0/188 0.01 U 0.01 U 

4-Chlorophenyl phenylether 0/188 0.01 U 0.01 U 

Chrysene 831189 · 88.00 0.04 .... 
Oibenzofuran 361188 · 11.00 0.01 U .... 
Dibenzo(a.h)anthracene 23/189 · 16.00 0.01 U .... 
1.2-Dichlorobenzene 0/188 · 0.01 U 0.01 U 

l,3-Dichlorobenzene 0/188 · 0.01 U 0.01 U 

1.4-Dichlorobenzene 0/187 · 0.01 U 0.15 

3-3' -Dich lorobenzidi ne 1/189 · 0.00 0.01 U 

2.4-Dichlorophenol 0/188 0.01 U 0.01 U 

Diethyl phthalate 1/188 · 0.89 0.02 .. 
2.4-Dimethylphenol 21188 · 0.19 0.Q3 

Dimethyl phthalate 0/188 0.01 U 0.01 U 

Oi-n-butyl phthalate 10/188 · 2.20 0.59 · 
Di-n~ty1 phthalate 10/189 · 11.00 0.04 ... 
4.6-Dinitro-2-methylphenol 0/188 0.01 U 0.01 U 

2.4-0initrophenol 0/188 0.01 U 0.01 U 

2.4-Dinitrotoluene 0/188 0.01 U 0.01 U 

2.6-Dinitrotoluene 0/188 0.01 U 0.01 U 

1,2-0iphenylhydrazine 0/115 0.01 U 0.01 U 

Fluoranthene 811188 · 200.00 0.05 .... 
Fluorene 39/188 · 34.00 0.01 U ..... 
Hexachlorobenzene 2/188 · 16.00 0.01 U ..... 
Hexachlorobutadiene 01188 0.01 U 0.01 U 

Hexachlorocyclopentadiene 0/188 0.01 U 0.01 U 

Hexachloroethane 01188 0.01 U 0 .01 U 

Indeno(l.2,3-cd)pyrene 431189 · 75.00 0.01 U ..... 
lsopho(one 0/188 0.01 U 0 .01 U 

2-Methylnaphthalene 68/'88 · 200.00 0.01 U ..... 
2-Melhylphenol 21188 · 0.20 0.0 1 U · . 
4-Methylphanol 71188 · 0.40 0.01 U · . 
Naphthalene 461188 · 76.00 0.05 .... 
2-Nitroan iline 0/187 0.01 U 0.01 U 

3-Nitroaniline 0/188 0.01 U 0 .01 U 

4-Nitroaniline 2/188 · 7.20 0 .01 U ... 

Worst-case 
Soil Ingestion 

Criteria 

0 .05 

0 .05 

0 .05 

0 .05 

315.457 

0.05 

5.257.624 

525,762 

3.155 

0 .31 

0.05 

Hart Crowser 
J-1 639-09 

Prelim. Soil 

Constituent 
of Concern 

. .. . .. . .. 

. .. 

. .. 

.. 

. .. 
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Table 7 .1 - Summary of Soil Constituent Detections at the PACCAR Renton Site (Sheet 4 of 4) 

Soil Concentration in mg/kg (ppm) (dry wt) 

Maximum Regional 

PARAMETER: Detection On-Site Background Background 

Fr&quency (aJ Value Upper 95% Excoeded 

Nitrobenzene 0/188 0.01 U 0.01 U 
2-Nitrophenol 0/188 0.01 U 0.01 U 
4-Nitrophenol 0/188 0.01 U 0 .01 U 
N-Nitrosodiphenylamine 0/188 0 .01 U 0.01 U 
N-Nilroso-di-n-propylamine 0/188 0 .01 U 0.01 U 
Pentachlorophenol 31187 · 9.60 0.01 U ... 
Phenanathrene 115/188 · 150.00 0 .03 ..... 
Phenol 8/188 · 0 .80 0.15 . 
Pyrena 90/188 · 280.00 0 .02 ..... 
1,2,4-Trichlorobenzene 0/188 0 .01 U 0.01 U 
2.4,5-Trichlorophenol 0/188 0.01 U 0,01 U 
2.4,6-Trichlo(ophenol 0/188 0 .01 U 0.01 U 

NOTES: 

a. Detection frequency refers to the number of detections divided by the number of observations 

b. U indicates analyte not detected. Value expressed is the detection limit. 

c . J indicates anatyte was detected below the established limit of detection. 

d. B indicates the anatyte was detected in the method blank associated with the sample . 

e. Soil and water quality criteria based on preliminary human health and environmental 

risk assessments; see text. 
f ... indicates that the analyte was present at a concentration 1 to 10 times higher than 

the 95th percentile regional background level. .... indicates a 10 to l00-fold elevation, 

..... indicates a 100 to 1.000-fold elevation , and so on. 

Worst~ase 

Scillngestion 

Criteria 

157,729 

52,576 

Hart Crowser 
J-1639-09 

Prelim. Soil 
Constituent 
of Concern 
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o The principal exposed population was assumed 
to be represented by a 70 kg (150 lb) adult 
who lives and works at or adjacent to the 
PACCAR site throughout his or her entire 
lifetime. 

7.~ . 2 Chemical Toxicity and Carcinogenicity 

Current EPA criteria and the toxicological 
literature were reviewed in selecting 
"acceptable" dose and risk criteria (see 
sections 7.2 and 9.0 for a more complete 
description). Both carcinogenic and 
non-carcinogenic risks were evaluated, with the 
most sensitive toxicological response forming 
the basis for the preliminary screening. For 
suspected ~grcinogens, a conservative reference 
risk of 10 (one-in-one m}llion) was used as 
a basis for screening. In situations where a 
discrepancy exists between regulatory standards 
and calculated risk-based criteria (e.g., as 
with arsenic in drinking water), the most 
restrictive existing or proposed regulatory 
standard for that exposure route was used. Some 
chemicals detected at the PACCAR site lacked the 
necessary toxicological criteria to perform a 
quantitative screening. 

7.~.3 Reference Comparisons 

Each of the constituents identified at the 
PACCAR site were evaluated to assess whether the 
detections constituted a statistically 
significant (P <0.05) elevation above local 
and/or regional reference values. As a basis to 
evaluate 'the maximum measured on-site soil 
concentration, preliminary reference values were 
computed as the upper 95th percentile of 
concentrations measured in relatively pristine 
forest environments of the Cascade Mountain 
foothills (METRO, 1985a). Concentrations 
reported from these reference locations 
represent conservatively low estimates of local 
reference soil concentrations in the Renton 
industrial area which surrounds the PACCAR 
site. These reference soil values are 
summarized in Table 7.1. 

For water samples, reference comparisons were 
based on data collected from monitoring wells 
installed upgradient of the site and from 
locations beyond possible site influence. These 
reference locations included monitoring wells 
LW-4S, OSP-1S, OSP-1D, MW-1-Renton, and 
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MW-7-Renton (Figure 5 . 1) . The upper 95th 
percentile water reference values calculated 
from these data are summarized in Table 7.2 . 
These reference concentrations are also similar 
to data reported for the Cedar River upstream of 
potential inputs from the PACCAR site (METRO, 
1982). 

The soil and water background comparisons were 
performed for all constituents detected at the 
PACCAR site, and are summarized in Tables 7.1 
and 7.2. If the maximum measured on-site 
value for a given constituent exceeded the 95th 
percentile reference concentration, then a 
statistically significant elevation of that 
constituent was assumed to have occurred (for 
screening purposes). Overall, 83 parameters (51 
percent of the total) were identified which 
exceeded reference concentrations in water 
and/or soil media. As discussed above, the 
reference comparison was not used a basis for 
selection of indicator chemicals. The 
comparison serves only as a relative index of 
on-site contamination. 

7.2 INDICATOR CHEMICALS 

A summary of the exposure and toxicity screening 
evaluations for soil and water are presented in 
Tables 7.1 and 7.2, respectively. Overall, 26 
(16 percent) of the 163 chemical parameters 
analyzed during this investigation (and/or 
during previous studies) exceeded the 
preliminary screening criteria. These 
parameters included metals, volatile organic 
compounds, polychlorinated biphenyls (PCBs), 
high molecular weight polycyclic aromatic 
hydrocarbons (HPAHs), phthalate esters, 
chlorinated benzenes, and pentachlorophenol. 
Based on the screening evaluations, both soil 
and water media may represent potential 
contaminant exposure pathways. 
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Table 7.2 _ Summary of Water Constituent Detections at the PACCAA Renton Site (Sheet 1 of 4) 

en fa I on ern, 'c All Conc t fons" ug/L unless olh "so indo aled 

Maximum Reference Most Restrictive Prelim. Water 

PARAMETER: Detection On-sito Wells Background Water Quality Constituent 

Frequency (al Value Upper 95% Exceeded Critoria of Con earn 

METALS AND INORGANICS: 

pH 17/17 5.6 -7.8 5 .6 - 7.B 

Aluminum 17/17 63,000 -
Antimony 0/0 - -
Arsenic 59/117 160 5 U .. 20 · 
Barium 10/17 220 -
Beryllium 0(7 5 U -
Cadmium 5/45 2 2 

Chromium 26/101 38 2 .. 11 · 
Cobalt 3f7 40 -
Copper 48/90 50 8 · 4 · 
Cyanide 0/17 5 U -
Iron 13/20 61.000 47.000 

Lead 43/115 40 5 · 1 .. 
Magnesium 7f7 24.200 -
Manganese 5f7 2,950 -
Mercury 1/29 3 5 

Nickel 18/90 49 6 · 13 · 
Potassium 7f7 6 .270 -
Selenium 0(7 20 U -
Silver 7/28 5 5 

Sodium 7f7 109,000 -
Thallium 0(7 10 U -
Tin 0(7 40 U -
Titanium 0/0 - -
Vanadium 0(7 50 U -
Zinc 108/114 390 75 · 47 · 
ORGANIC SCREEN PARAMETERS 

Total ABNs (GCfFIO) 1/1 10,000 5 U .... N.D. 

Total Halogenated Hydrocarbons 0/0 - -
Total Pesticides (as Heptaclor) 4/4 100 -
Tolal Petroleum Hydrocarbons 0/0 - -
Total Phenol 9/9 68 1 U .. N.D. 

Total Photoionization (H-Nu) 0/0 - -

Total Volatiles (as N-Oodecane) 212 4.000 -

VOLATILE ORGANIC COMPOUNDS 

Acetone 28/127 440 8 9 8 .. N.D . 

Benzene 121127 52 1 U .. 5 .. 
Bromodlchloromethane 0/127 1 U 1 U 

Bromoform 0/127 1 U 1 U 

Bromomethane 0/127 1 U 1 U 

2-Butanone 0/127 3 U 3 U 

Carbon Disulfide 0/127 1 U 1 U 

Carbon Tetrachloride 0/127 1 U 1 U 

Chlorobenzene 21127 9 3 U · 100 

Chloroethane 21127 33 3 U .. 
Chloroform 0/127 1 U 1 U 

Chloromethane 0/127 1 U 1 U 

Dibromochloromethane 01127 3 U 3 U 

1.1-Dichloroethane 6/127 300 1 U ... 
1.2-Dichloroethane 1/127 13 1 U .. 5 · 
1.1-Dichloroethene 2/127 1 1 U · 7 
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Table 7.2 _ Summary of Water Constituent Detections at the PACCAR Renton Site (Sheet 2 of 4) 

All Concentrations in ug/L unless otherwise indicated 

Maximum Reference Most Restrictive Prelim. Water 

PARAMETER: Detection On-Site Wells Background Water Quality Constituent 

Frequency (al Value Upper 95% Exceeded Criteria of Concern 

cis-1,2-Dichloroethene 31127 11 1 U .. 70 

trans-1.2-Dichloroethene 5/127 2 1 U · 70 

1.2-Dichloropropane 2/127 2 1 U · 5 

cis-l,3-0ichloropropene 0/127 3 U 3 U 

trans-l,3-0ichloropropene 0/127 3 U 3 U 

Ethylbenzene 10/127 430 1 U · .. 30 .. 
2-Hexanone 2/127 13 3 U · N.D. 

Methylene Chloride 14/127 330 B 26 B 

4-Methyl-2-?entanone 0/127 3 U 3 U 

Styrene 0/127 1 U 1 U 

1,1.2.2-Tetrachloroethane 0/127 3 U 3 U 

Tetrachloroethane 2/127 1 1 U · 5 

Toluene 14/127 1,400 1 U * ••• 40 .. 
1,1,1-Trichloroethane 21127 2 1 U · 200 

1,1.2-Trichloroethane 0/127 1 U 1 U 

Trichloroethane 1/127 1 1 U · 5 

Vinyl Acetate 01127 1 U 1 U 

Vinyl Chloride 18/128 120 1 U ... 1 . .. 
Total Xylenes 161127 960 1 U ... 20 .. 

PESTICIDES AND PCBs 

Aldrin 1143 0.08 0.01 U 

a-BHC 0/43 0.01 U 0.01 U 

b-BHC 0143 0.01 U 0.01 U 

d-BHC 0/43 0.01 U 0 .01 U 

g-BHC (Lindane) 1143 0.05 0.01 U 

Chlordane 0/43 0.04 U 0.04 U 

Dieldrin 0/43 0.02 U 0 .02 U 

4,4'-000 0143 0.04 U 0.04 U 

4,4'-OOE 0/43 0.02 U 0 .02 U 

4,4'-ODT 1143 2.00 0.04 U 

Endosulfan 0/43 0.02 U 0.02 U 

Endosulfan II 1143 9.00 0 .03 U 

Endosulfan Sulfate 0/43 0.03 U 0 .03 U 

Endrin 0143 0 .04 U 0 .04 U 

Endrin Ketone 0/43 0.04 U 0.04 U 

Heptachlor 0/43 0 .01 U 0 .01 U 

Heptachlor Epoxide 0/43 0.01 U 0.01 U 

Methoxychlor 0/43 0 .10 U 0.10 U 

Polychlorinated Biphenyls: 

Aroclor 1016 0/47 0 .30 U 0.30 U 

Aroclor 1221 0/47 0.10 U 0.10 U 

Aroclor 1232 0/47 0.10 U 0.10 U 

Aroclor 1242 0/47 0.10 U 0 .10 U 

Aroclor 1248 0147 0.10 U 0.10 U 

Aroclor 1254 0/47 0.30 U 0.30 U 

Aroclor 1260 1147 10.00 0.10 U 

Toxaphene 0/43 0.80 U 0 .80 U 

OTHER SEMIVOLATILE ORGANIC 

COMPOUNDS 

Acenaphthene 10/101 24 2 U .. 520 

Acenaphthylene 31101 3 2 U · N.D. 

Aniline 0/101 10 U 10 U 
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Table 7.2 _ Summary of Walsr Constituent Detections at the PACCAR Renton Site (Sheat 3 of 4) 

All Concentrations in ug/L unless otherwise indicated 

Maximum Reference Most Restrictive Prelim. Water 

PARAMETER: Detection On-Site Wells Background Water Quality Constituent 

Frequency (al Value Upper 95% Exceeded Criteria of Concern 

Anthracene 0/101 2 U 2 U 

Benzidine 0'101 50 U 50 U 

Benzoic Acid 0/101 50 U 50 U 

Benzo(a)anthracene 01101 2 U 2 U 0 

8enzo(a)pyrene 0/101 4 U 4 U 

Benzo(b)fluoranthene 0/101 4 U 4 U 

8enzo(g,h,i)perylene 0/101 4 U 4 U 

Benzo(k)f1uoranthene 0/101 4 U 4 U 

Benzyt Alcohol 0/101 2 U 2 U 

Bis(2-chloroethoxy)methane 0/101 2 U 2 U 

8is(2-chlor06thyl)elher 0/101 2 U 2 U 

Bis(2-chloroisopropyl)ether 0/101 2 U 2 U 

Bis(2-ethylhexyl)phthalata 39/101 . 12 2 U 3 · 
4-Bromophenyl phenylether 0/101 4 U 4 U 

Butylbenzylphthalate 01101 2 U 2 U 

4-Chloroaniline 0/101 2 U 2 U 

2-Chloroethyl'linyiether 0/101 2 U 2 U 

4-Chloro-3-methylphenol 0/101 4 U 4 U 

2-Chloronaphthalene 0/101 2 U 2 U 

2-Chlorophenol 0/101 2 U 2 U 

4-Chlorophenyi phenylether 0/101 2 U 2 U 

Chrysene 0/101 2 U 2 U 

Dibenzofuran 8/101 6 2 U N.D. 

Dibenzo(a,h)anthracene 0/101 4 U 4 U 

1 ,2-Dichlorobenzene 41101 14 2 U · 10 · 
l ,3-Dichlorobenzene 2/101 1 2 U · N.D . 

1,4-0ichlofObenzene 2/101 4 2 U · 5 

3-3' -Dichlorobenzidi ne 0/101 20 U 20 U 

2.4-Dichlorophenol 0/101 4 U 4 U 

Diethyl phthalate 12/101 1 2 U · 3 

2,4-0imethylphenol 4/101 32 2 U .. 400 

Dimethyl phthalate 0/101 2 U 2 U 

Di-n-butyl phthalate 10/101 7 2 U · 3 · 
Di-n-octyl phthalate 2/101 2 2 U 

4,6-Dinitro-2-methylphenol 0/101 20 U 20 U 

2,4-Dinitrophenol 0/101 20 U 20 U 

2,4-Dinitrotoluene 0/101 4 U 4 U 

2,6-Dinitrotoluene 01101 4 U 4 U 

1,2-Diphenylhydrazine 0/101 4 U 4 U 

Fluoranthene 0/101 2 U 2 U 

Fluorene 2/101 20 2 U .. N.D . 

Hexachlorobenzene 0/101 2 U 2 U 

Hexachlorobutadiene 0/101 2 U 2 U 

Hexachlorocyc!opentadiene 0/101 4 U 4 U 

Hexachloroethane 01101 4 U 4 U 

Indeno(l ,2,3-cd)pyrene 0/101 4 U 4 U 

Isophorone 0/101 2 U 2 U 

2-Methylnaphthalene 12/101 200 2 U ... N.D . 

2-Methylphenol 4/101 32 2 U .. N.D . 

4-Methylphenol 4/101 33 2 U .. N.D. 

Naphthalene 14/101 200 4 U .. 620 

2-Nitroaniline 0/101 4 U 4 U 

3-Nitroaniline 0/101 10 U 10 U 

4-Nitroaniline 0/101 4 U 4 U 

Page 7-11 



Table 7.2 - Summary of Water Constituent Detections at the PACCAR Renton Sito (Sheet 4 of 4) 

Hart Crowser 
J-1639-09 

All Concentrations in ug/L unless otherwise indicated 

Maximum Reference 

PARAMETER: Detection On-Sito Wells Background 

Frequency (al Valuo Upper 95% Exceeded 

Nitrobenzene 0/101 2 U 2 U 
2-Nitrophonol 0/101 4 U 4 U 

4-Nitrophono! 0/101 20 U 20 U 

N-Nitrosodiphonylamine 0/101 2 U 2 U 
N-Nitroeo-di-n-propylamine 0/101 2 U 2 U 
Pentachlorophenol 31101 970 20 U .. 
Phenanalhrane 10/101 23 2 U .. 
Phenol 51101 3 2 U . 
Pyrone 0/101 2 U 2 U 
1,2,4-Trichlorobenzono 0/101 2 U 2 U 
2,4,5-Trichlorophenol 0/101 4 U 4 U 

2.4.6-Trichlorophenol 0/101 4 U 4 U 

NOTES: 

a. Detoction frequency refers to tho number of detections dillided by the number of observations 

b. U indicates analyte not detected. Value expressed is the deteclion limit. 

c. J indicates analyte was detected below the established limit of detection . 

d. B indicates the analyte was detected in the method blank associated with the sample. 

e ... indicates that the analyte was present at a concentration 1 to 10 limes higher than 

the 95th percentile regional background level .•• indicates a 10 to 100-fold elevation, 

..... indicates a 100 to 1.000-fold elevation, and so on. 

t. N.D. indicates parameter not analyzed. 

g . Water quality criteria based on EPA (198Sb; 1988b). 

Most Restrictive Prelim. Water 

Water Quality Constituent 
Criteria of Concern 

30 .. 
N.D. 
300 
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Prior to developing the final list of indicator 
chemicals for the PACCAR site, an additional 
verification of constituent detections was 
performed for all data collected prior to the 
present (i.e., 1988) investigation . The quality 
and/or validity of these previous data are less 
certain than that of the most recent sampling 
and analysis effort. constituent detections 
reported from previous studies, but which were 
not confirmed during the present investigation 
(if confirmation sampling was conducted), 
represent "questionable" occurrences. 

Based on a comparison of prior and more recent 
sampling results, three (3) of the twenty-six 
(26) parameters identified in preliminary 
screening evaluations appeared to represent 
questionable detections. These parameters 
included pentachlorophenol, bis(2-ethylhexyl) 
phthalate, and di-n-butyl phthalate. All such 
questionable occurrences occurred in previous 
groundwater samples, and are discussed in detail 
below. 

The occurrence of pentachlorophenol at levels 
above detection has only been reported for two 
monitoring wells; MW-3I (970 ug/L) and 
MW-5-Renton (19 ug/L). Both of these detections 
occurred during a single limited sampling effort 
conducted by EPA in early 1986 (Ecology and 
Environment, 1986). Only the reported MW-3I 
value exceeded the most restrictive water 
quality criterion of 30 ug/ L (proposed secondary 
drinking water standard; EPA, 1988b). Although 
the laboratory which initially performed the 
determinations did not report analytical 
difficulties associated with the analysis, three 
subsequent samplings of these (and many other) 
wells have not confirmed the presence of 
pentachlorophenol in on-site waters of the 
PACCAR site. The reported detections may 
possibly have resulted from mis-identification 
of some other compound present in the samples. 
Regardless, because of discrepancies in these 
chemical results, pentachlorophenol was removed 
from the list of indicator chemicals evaluated 
in this Remedial Investigation. 

The two phthalate esters identified in the 
preliminary screening evaluation -
bis(2-ethylhexyl)phthalate and di-n-butyl 
phthalate - may also have been an artifact of 
analytical methodologies. These two phthalates 
are common field and laboratory contaminants, 
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and are routinely detected in analytical "blank" 
solutions (Romberg et al., 1984; Laucks 
Laboratories, unpublished data). If the 
possible contribution of these laboratory 
contaminants is subtracted from recent (1986 to 
1988) sample values, no water samples would 
exhibit concentrations in excess of the most 
restrictive criterion (3 ug/L suggested for 
aquatic life; EPA, 1986b). Accordingly, both 
phthalate ester compounds were removed from the 
list of indicator chemicals. 

Selected physical, chemical, and toxicological 
properties of the remaining twenty-three (23) 
indicator chemicals identified at the PACCAR 
site are summarized in Table 7.3. Pertinent 
environmental characteristics of each of these 
chemicals or appropriate chemical groupings is 
discussed below. 

Arsenic 

Arsenic occurs naturally in soils of the Puget 
Sound area, and economic quantities of mineral 
deposits of this metal have existed in the 
nearby Black Diamond area. Background 
concentrations of arsenic in regional soils 
typically range from approximately 5 to 30 mg/kg 
(ppm; dry wt) (METRO, 1985a). Levels of up to 
180 reg/kg have been reported at the PACCAR site 
(Table 7.1). Water concentrations are also 
somewhat elevated at the site, with levels of up 
to 160 ug/L (Table 7.2). 

The mobility of arsenic appears to vary 
considerably between different soil/water 
environments, possibly as a result of different 
chemical conditions. At the PACCAR site, the 
mobility of arsenic in soils was evaluated in 
part using Extraction Procedure Toxicity (EP 
Tox) analyses. The "mobile" arsenic 
concentration, evaluated using the somewhat 
rigorous conditions of the EP Tox analysis, was 
compared with the corresponding total arsenic 
level in the soil sample. The results of these 
comparisons (evaluated using regression 
analyses) suggested that the apparent soil:water 
distribution coefficient at the site exceeds 
6,500:1 (Table 7.3; based on the lower 95 
percent regression slope). Based on these data, 
under most conditions arsenic would be expected 
to be strongly associated with site soils. 
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Table 7.3 - Summary of Constituents of Concern. PACCAR Site 

Spec. Vapor Water 
Mediao' Evidence of M~ec. Gravity Pressure SoIubiL 
Concern a Human Weight at25C al25C at25C 

PARAMETER Soil Water Carcinogenicity b CASi ingm in gm/mt inmm Hg in ug/l 

METALS: 

Arsonic X X SUFFICIENT (A) n40-38-2 74.9 - - -
Chromium (VI) X X SUFFICIENT (A) 7440-47-3 52.0 - - -
Copper X NO EVIDENCE (D) 7440-50-8 63.5 - - -
Lead X X INADEQUATE (82) 7439-92-1 207.2 - - -
Nickel (salts) X NOT EVALUATED 7440-<l2-Q 58.7 - - -
Silver X NOT EVALUATED 7440-22-4 107.9 - - -
Zinc X NOT EVALUATED 65.4 - - -

VOLATilE ORGANICS: 

Benzene X SUFFICIENT (A) 71-43-2 78 .1 0.88 lE+02 2E+06 
l,2-0ichIOf08thane X INADEQUATE (82) 75-34-3 99.0 1.24 2E+02 
Elhylbenzene X INADEQUATE (82) 100-41-4 106.2 0 .87 7E+oO 2E+05 
Toluene X NO EVIDENCE (D) 108-88-3 92.2 0.87 2E+Ol 5E+05 
Vinyl Chloride X SUFFICIENT (A) 75-01-4 62.S 0.91 3E+03 
Xylene X ON LINE 1330-20-7 106.2 0.87 8E+00 3E+02 

EXTRACTA8LE ORGANICS: 

8enzo(a)anthracene X X INADEQUATE (82) 56-SS-3 228.3 SE-09 1E+01 
Benzo(a)pyrene X INADEQUATE (82) 50-32-8 252.0 SE-09 4E+oo 
8enzo(b)fluoranlhene X INADEQUATE (B2) 252.3 1E-l0 -
Benzo(k)fluoranthene X INADEQUATE (82) 207-08-9 2S2.3 l E-l0 -
Dibenzo(a,h)anthracene X INADEQUATE (82) S3-70-3 276.4 lE-l0 SE-Ol 
1,2-Dichlorobenzene X NOT EVALUATED 95-50-1 147.0 1.30 lE+oO lE+OS 
Hexachlorobenzene X INADEQUATE (82) 284.8 I.S7 1E+OS 
Indeno{l,2,3-cd)pyrene X INADEQUATE (B2) 276.3 lE-l0 -
PCB Aroclor 1254 X INADEOUATE (82) 328.4 1.S4 BE-OS 1E+01 
PCB Aroclar 1260 X INADEQUATE (B2) 11096- 82- .5 377.5 1.62 4E-05 3E+00 
a. See Tables 7.1 and 7.2 for basis of selection of indicator chemicals. 

b. Evidence for human carcinogenicity of the indicator chemicals based on EPA's determination of available data, as outlined below 

(chemicals with a categOfization 01 82 and above are considered potential human carcinogens for risk assessment purposes) : 

Evidence 

for Human Evidence for Animal Carcinogenicity 

Carcinogenicity Sufficient limited No data No evidenCI 

Sufficient A A A A 
limited 81 81 81 Bl 
Inadequate B2 C D D 
No data 82 C D E 
No evidence 82 C D E 

c. The soil :water partition coefficients for metals were based on site EP Tax data, as d iscussed in the text ; the remaining 
chemical properties were based on Callahan et al . (1979) and EPA (1988c) . 

SoH: 
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Oral ingestion of arsenic by humans at 
relatively high doses is known to initiate a 
variety of toxic effects. The existing 
toxicologic criteria for chronic exposures to 
arsenic are based on symptoms such as keratosis 
and hyperpigmentation (EPA, 1989c). Although no 
acceptable daily Intake for chronic exposure 
(AIC) has been determined for arsenic, the 
interim (ATSDR) value proposed by the Agency for 
Toxic Substances and Disease Registry (ATSDR) is 
1 ug/kg-day, although this is not a final value. 

High oral doses of arsenic are also suspected of 
initiating skin cancer (EPA, 1989c) . The 
previous ca~rer potency slope of 15 
(mg/kg-day) used to evaluate carcinogenicity 
is currently under EPA review. 

EPA (1988b) reports that the most appropriate 
study for addressing the carcinogenic oral 
exposures to arsenic was conducted by Tseng, 
1977, in which a cross-sectional study of 40,000 
Taiwanese exposed to arsenic in drinking water 
experienced a significant excess of skin cancer 

-in comparison to control populations. Both 
human- and animal-based studies for this 
compound have been classified as sufficient, and 
the compound has been accorded a Class A (known 
human carcinogen) status for oral exposure. 
Based on the above study EPA developed a 
proposed quantitative estimate of carcinogenic 
potency in the form of a oral "unit risk" (cited 
in EPA, 1988b; updated 12/88). Following 
standard exposure assumptions, the estimated 
oral potency slope, derived from the reported 
unit cancer_risk is approximately 1.5 
(mg/kg-day) ,representing a reduction in 
potency over the previo~I oral cancer potency 
slope of 15 (mg/kg-day) (EPA, 1988b). This 
proposed value, which reflects the most recent 
opinions regarding the mechanisms of action of 
ingested inorganic arsenic, was used to address 
carcinogenic oral exposures of this compound for 
the purposes of this risk assessment. 

Recent investigations have suggested that 
arsenic ingested orally may be a necessary 
micronutrient for humans (EPA, 1988c), although 
this assumption is currently being reviewed by 
the EPA Risk Assessment Forum and Science 
Advisory Board. It is not currently known 
whether a threshold exposure to arsenic is 
required to initiate carcinogenesis. 
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The existing Maximum contaminant Level (MCL) for 
total arsenic in drinking water is 50 ug/L. The 
proposed MCL and Maximum contaminant Level Goal 
(MCLG) are 30 and 0 ug/L, respectively. 

Inhalation exposures to relatively high doses of 
arsenic are suspected of initiating respiratory 
cancers in humans (EPA, 1989c). The presently 
accepted inhalati2£ carcinogenic potency value 
is 50 (mg/kg-day) . 

The Office of Drinking Water subcommittee has 
expressed interest in proposed alternative 
theories of arsenic-associated cancer risk, 
although no related findings have yet been 
issued. For the purpose of the present 
assessment we recognize the most recent proposed 
MCLG for arsenic of 0 ug/L (reflecting a 
non-threshold human carcinogen), and the most 
recent proposed MCL of 30 ug/L. 

Chromium 

Chromium occurs in soils of the Puget Sound area 
at concentrations typically ranging from 10 to 
70 mg/kg (METRO, 1985a). At the PAC CAR site, 
chromium levels in soils have been reported as 
high as 1,600 mgjkg (Table 7.1). Water samples 
also reveal an on-site concentration increase, 
with maximum levels of 38 ug/L reported in 
groundwater (Table 7.2). 

Like many of the metals, chromium generally 
exhibits a strong affinity for soil particles, 
though environmental conditions may influence 
its mobility (Callahan et al., 1979). Based on 
the results of EP Tox analyses, the apparent 
soil:water distribution coefficient of chromium 
at the PACCAR site exceeds 7,700:1 (Table 7.3; 
lower 95 percent slope). Under most conditions 
at the PACCAR site, therefore, very little of 
the chromium present in soil is expected to be 
mobile within the aquatic phase. 

Environmental conditions also partly affect the 
relative amounts of different forms of chromium, 
and particularly between the +III and +VI 
valence states. The toxicity of chromium varies 
widely between theses two valence states, with 
chromium (VI) being the more toxic and 
potentially carcinogenic state of this metal. 
Limited analyses of soil samples collected from 
the PACCAR site, however, have not detected the 
presence of chromium (VI) at quantifiable 
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levels. Measured concentrations of chromium in 
water samples have not exceeded drinking water 
regulations (proposed MCL and MCLG values of 100 
ug/L as total chromium), but may exceed aquatic 
life criteria (11 ug/L for protection from 
chronic toxicity) if a large percentage of the 
total chromium were present in the +VI form. 

Oral doses of chromium are known to be toxic to 
humans, and the current Reference Dose (RfD) for 
evaluating risks from such exposures is 5 
ug/kg-day (EPA, 1989c). Oral exposures of 
chromium are not suspected to initiate 
carcinogenesis. 

Inhalation exposures of hexavalent chromium are 
suspected to initiate lung cancers at high 
doses. The current potency factor developed by 
EPA to assess risks associa~Id with such 
exposures is 41 (mg/kg-day) . 

Copper 

Copper concentrations in background soils 
typically range from 5 to 20 mg/kg (METRO, 
1985a). Levels are elevated at the PAC CAR site 
to a maximum concentration of approximately 
1,600 mg/kg. On-site water concentrations of 
copper were also somewhat elevated relative to 
local reference values, and reached a maximum 
level of 50 ug/L in surface stormwater. 

Copper exhibits a very strong affinity for solid 
surfaces and is among the more "particle active" 
of metals. This chemical behavior was also 
observed during EP Tox analyses, and the 
apparent soil:water distribution coefficient of 
copper at the PACCAR site exceeded 14,000:1 
(Table 7.3; lower 95 percent slope). Very 
little of the copper present in soil is expected 
to be mobile. 

Copper is a necessary micronutrient for humans, 
and toxic effects to man have only been observed 
at very high dose levels. However, copper is 
toxic to aquatic life, with the degree of 
toxicity reduced with increasing water 
hardness. Several surface water and groundwater 
locations at the PACCAR site exhibited copper 
concentrations in excess of the most restrict ive 
(i.e., protection against chronic toxicity) 
aquatic life criterion of 4 ug/ L. 
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Like other metals, lead is ubiquitous in the 
environment, with natural soil concentrations 
ranging from approximately 10 to 60 mgj kg 
(METRO, 1985a). Concentrations of lead are 
considerably greater near roadways, and avera ge 
lead levels of street dust in the metropolitan 
Seattle region frequently exceed 1,000 mgj kg 
(Galvin and Moore, 1982). Soil lead levels may 
also be elevated to approximately 10,000 mgj kg 
adjacent to residences as a result of lead-based 
paint accumulations (EPA, 1986c). At the PAC CAR 
site, soil lead concentrations have been 
measured at up to 19,000 mgjkg. 

Nearly all forms of lead are relatively 
insoluble in water, and readily precipitate as 
carbonate, sulfate, or sulfide complexes . Lead 
also exhibits a high affinity for particul a te 
materials, which ,is consistent with the minimum 
soil : water distribution coefficient calcula ted 
from EP Tox data of 1,700:1 (Table 7.3; lower 95 
percent slope). Atmospheric lead is also 
typically associated with airborne particula t e s. 

Blood lead levels of children have bee n shown to 
be correlated with environmental lead levels and 
the magnitude of adverse health effects. The 
most sensitive health effects include chron ic 
conditions, but not carcinogenesis. In 
consideration of new health effects information, 
EPA proposed the "maximum safe blood level" 
guideline for pediatric exposures to be 10 - 15 
ugjdL, from the former value of 30 ugj dL (EPA, 
1988d). 'since children in urban area s often 
exhibit blood lead levels in excess of this n ew 
guideline (Glass, 1984), ambient lead exposure 
is of general concern. No toxicity criteria for 
lead exposure are currently verified by EPA 
(1988a; 1989c). 

The concern over lead exposure is evident in the 
progressive reduction of the average drinking 
water standard (MCL) for lead f rom 50 ugj L to 
the most recent anticipated (Sept 198 9 ) EPA p r o 
posal of 5 ugjL in source water and 10 ugjL in 
tap water (EPA, 1989d; 95 perce nt of t a p wa ter 
samples also less than 20 ugjL) . The ma ximum 
water lead concentration measured at the PACCAR 
site was 40 ugjL (see Figure 6.77). The aqua tic 
life chronic toxicity criterion of 1 ugj L (based 
on an average hardness of 50 mgj L) may a lso be 
e xceeded in on-site surface wat e rs, t hough even 
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"background" lead levels in the Cedar River 
regularly exceed this criterion (METRO, 1982). 

Nickel. 

Background concentrations of nickel in the Puget 
Sound area are approximately 10 to 70 mg/kg 
(METRO, 1985a). The maximum value of 330 mg/kg 
at the PAC CAR site is considered moderately 
elevated, compared with some of the other metals 
(Table 7.1). The maximum nickel concentration 
in on-site groundwaters of 48 ug/L is also 
higher than the local reference water value 
(Table 7.2). 

Nickel is somewhat more mobile in soil/water 
environments than many of the other metals. 
This general characteristic is consistent with 
the minimum soil:water partition coefficient, 
calculated using EP Tox data, of 680:1 (Table 
7 • 3) • 

Refinery dusts of nickel are considered by EPA 
to be potentially carcinogenic via the 
inhalation route. However, the soluble salts 
likely to be present at the PACCAR site have not 
been characterized as carcinogenic (EPA, 
1988a). Oral exposures of all forms of nickel 
are not considered carcinogenic. 

In consideration of potential toxicity, EPA has 
calculated a water quality criterion for nickel 
of 13 ug/L (protection of human health against 
toxicity associated with ingestion of 
contaminated drinking water and 
fish/shellfish) . Some surface water samples 
collected from the PAC CAR site have exceeded 
this criterion. 

Sil.ver 

Relative to background concentrations levels of 
silver in regional soils of approximately 0.1 to 
1.0 mg/kg, the maximum measured concentration at 
the PACCAR site of 360 mg/kg is quite elevated 
(Table 7.1; METRO, 1985a). However, no 
significant elevation of silver in water samples 
above reference concentrations was observed 
(Table 7 . 2) . 

The primary environmental form of silver is a 
sulfide complex, which is very insoluble in 
water. Accordingly, this metal is expected to 
exhibit strong sorption character i st i c s onto 
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site soils, although the EP Tox data available 
for the site are too limited to confirm such a 
condition. 

studies have shown no evidence that silver is 
carcinogenic to animals or humans. No MCL for 
drinking water has been established for this 
compound. Accordingly, the most appropriate 
criterion is the ambient water quality criterion 
for the protection of human health against 
ingestion of contaminated drinking water and 
fish/shellfish, which has been established at 50 
ug/L (EPA, 1986b). 

Zinc 

Background concentrations of zinc in the Puget 
Sound region range between 20 and 80 mg/kg 
(METRO, 1985a). On-site soil levels frequently 
exceeded this background range, and reached 
maximum concentrations of approximately 6,400 
mg/kg (Table 7.1). The maximum zinc 
concentration measured in on-site surface waters 
of 390 ug/L is also higher than the local 
reference water value (Table 7.2). 

Like many of the other metals discussed above, 
zinc is generally strongly sorbed onto soils and 
sediments in aquatic environments. This general 
characteristic is consistent with the minimum 
soil:water distribution coefficient, calculated 
from EP Tox data, of 670:1 (Table 7.3; lower 95 
percent slope). 

Like copper, zinc is a necessary micronutri ent 
for humans, and toxic effects to man have only 
been observed at very high dose levels. However, 
zinc is toxic to aquatic life, with the degree 
of toxicity reduced with increasing water 
hardness. Several surface water and groundwater 
locations at the PACCAR site exhibited zinc 
concentrations in excess of the most restrictive 
aquatic life criterion of 47 ug/L. 

7.2.2 Volatile Organics 

Benzene 

Levels of benzene measured in groundwater 
beneath the PACCAR site have been reported up to 
a maximum concentration of 52 ug/L, which is 
above both local reference values and the 
existing drinking water standard of 5 ug/L 
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(Table 7.2). Benzene was generally undetectable 
in soils at the PACCAR site (Table 7.1). 

Benzene is highly volatile in soil and water 
environments, and volatilization losses to the 
atmosphere represent a major environmental 
transport and (ultimately) fate pathway for this 
compound. Similarly, the rather high water 
solubility and low solids affinity result in a 
high mobility within groundwater environments. 

The potential carcinogenic properties of benzene 
administered through both inhalation and 
absorption pathways is well documented for 
animals. The primary toxicologic endpoint which 
forms the basis for human toxicity criteria from 
both oral and inhalation exposures to benzene is 
leukemia (EPA, 1989c). The verified potency 
slope for risk asses§2ent purposes_tor both 
pathways is 2.9 x 10 (mg/kg-day) . 

Aquatic life criteria for benzene (approx. 5,300 
ug/L for acute toxicity) are much less 
restrictive than those based on human health 
considerations. Existing aquatic life water 
quality criteria have not been exceeded at the 
PACCAR site. 

~,2-Dichlorobenzene 

Soil samples did not exhibit detectable 
concentrations of 1,2-dichlorobenzene (Table 
7.1). However, this compound was occasionally 
detected in water samples, and the maximum 
reported concentration of 14 ug/L exceeded both 
the reference value and the proposed secondary 
drinking water standard, based on aesthetic 
qualities, of 10 ug/L (Table 7.2). However, no 
on-site concentrations exceeded the proposed 
primary drinking water standard (MCL and MCLG) 
based on toxicity of 600 ug/L or the suggested 
aquatic life chronic toxicity criterion of 760 
ug/L. 

The most sensitive toxicological response to 
oral and inhalation exposures to 
1,2-dichlorobenzene are liver abnormalities and 
decreased weight gain, respectively (EPA, 
1989c). The existing Reference Dose for 
evaluating risks of both oral and inhalation 
exposures is 0.4 mg/kg-day. This compound has 
not been classified by EPA as a potential animal 
or human carcinogen. 
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concentrations of 1,2-dichloroethane in 
groundwaters were rarely detectable, but were 
reported at 13 ug/L in one on-site groundwater 
sample (Table 7.2). This single measured value 
exceeded the existing drinking water standard of 
5 ug/L, and therefore this constituent was 
included as a contaminant of concern. 
1,2-dichloroethane was not detected in soil 
samples (Table 7.1). Like benzene, 
1,2-dichloroethane volatilizes readily to the 
atmosphere, and also is highly mobile within 
groundwater environments. 

Experimental administration of 
1,2-dichloroethane to animals provide evidence 
of the carcinogenicity of this compound via both 
the oral and inhalation exposure routes. Even 
though data for human exposures are inadequate, 
EPA has classified this compound as a probable 
human carcinogen for the purpose of developing 
risk-based criteria. The primary toxicologic 
endpoint which forms the basis for human 
toxicity criteria from both oral and inhalation 
exposures is tumor initiation within the 
circulatory system (EPA, 1989c). The verified 
potency slope for risk aS~2ssment purpo~Is for 
both pathways is 9.1 x 10 (mg/kg-day) . 

Ethylbenzene + Toluene + Xylene (ETX) 

The three "ETX" compounds are characterized by 
similar source, transport, fate, and toxicity 
characteristics, and therefore have been 
combined ' for the purpose of developing exposure 
and risk assessments. The combined ETX 
concentration at the PAC CAR site reached a 
maximum concentration of approximately 2.8 mg/L 
(ppm) in shallow groundwaters, which exceeded 
local background levels (Table 7.2). Overall, 
soil concentrations were similar to the water 
data, with a maximum reported concentration of 
approximately 7.1 mg/kg (dry wt). The 
similarity of soil and groundwater 
concentrations is consistent with the high 
aqueous mobility of these compounds. ETX 
compounds are also quite volatile. 

None of the ETX compounds have been classified 
by EPA as potential animal or human carcinogens, 
and all criteria formulated for these compounds 
have been based on chronic toxic effects. Based 
on toxicity evaluations, the proposed primary 

Page 7-23 



r 
Hart Crowser 

J-1639-09 

drinking water standards for ethylbenzene, 
toluene, and xylene are 700 ug/L, 2,000 ug/L, 
and 10,000 ug/L, respectively (EPA, 1988b). 
Proposed secondary drinking water standards 
based on aesthetic (i.e., taste/odor) concerns 
are much lower than the toxicity criteria; at 30 
ug/L, 40 ug/L, and 20 ug/L, respectively. 

The lowest Reference Dose or ArC values reported 
for the ETX compounds are 0.1 mg/kg-day and 0.4 
mg/kg-day for oral and inhalation exposures, 
respectively. These values were derived based 
on toxicologic data on ethylbenzene and xylenes, 
respectively (EPA, 1989c). Use of these 
toxicity criteria to evaluate risks associated 
with combined ETX exposures will somewhat 
overestimate actual risks. 

Vinyl Chloride (VC) 

Although vinyl chloride was generally 
undetectable in site soils (Table 7.1), its 
occurrence in groundwater was more common (Table 
7.2). The maximum concentration measured in 
on-site groundwater was 120 ug/L, which is above 
both local reference values and the existing 
(enforceable) drinking water standard of 2 ug/L. 

Under normal atmospheric conditions, vinyl 
chloride is present primarily as a vapor, and 
exhibits very rapid volatilization rates from 
both water and soil. The volatilization 
half-life of vinyl chloride at a depth of 10 cm 
(4 in.) in dry soil has been estimated at 
approximately 12 hours (EPA, 1985a). Similar 
half-lives are expected in water. As ambient 
pressure increases, however, vinyl chloride 
exhibits a greater tendency to remain within the 
water phase. This physical-chemical 
characteristic may partly explain why 
concentrations at depth within the aquifer under 
the PACCAR site tend to be greater than those 
nearer the surface. 

However, the observed depth distribution of 
vinyl chloride may also be attributable to its 
formation as a degradation product of another 
chlorinated compound (e.g., dichloroethylene or 
trichloroethylene) which may have flowed 
downward through the aquifer as a result of 
relatively high specific gravity properties. 
The specific gravity of vinyl chloride is less 
than that of water and would not be expected to 
exhibit such sinking properties (Table 7.3). 
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Vinyl chloride exhibits considerable mobility 
within soil/water environments. 

The carcinogenic properties of vinyl chloride 
are well known, and EPA considers the available 
evidence sufficient for the purposes of 
establishing both oral and inhalation criteria 
(EPA, 1988b). Suspected tumor initiation sites 
due to oral and inhalation exposures to vinyl 
chloride are the liver and lung, respectively. 
Overall, the carcinogenic potency of vinyl 
chloride administered by the inhalation route is 
approximately ten times less than that of the 
oral route. Potential carcinogenic effects a re 
more restrictive than those based on other toxi c 
effects, and formed the basis for promulgation 
of the existing drinking water standard of 1. 5 
ug/L (actually enforced at 2 ug/L). 

Semi volatiles 

Polycyclic Aromatic Hydrocarbons (PAHSj 

The compounds included in the PAH grouping 
included benzo(a)anthracene, benzo(a)pyrene , 
benzo(b)fluoranthene, benzo(k)fluoranthene, 
dibenzo(a,h) anthracene, and indeno(1,2,3-cd) 
pyrene. These compounds represent the PARs fo r 
which sufficient data exist to allow 
classification as potential carcinogens (EPA, 
1988a). Environmental source, tra nsport, and 
fate characteristics are also similar. 

Unlike the contaminants discussed above, the PAR 
compounds were frequently detected in s oils at 
concentrations well abov e the regional refere nc e 
concentrations, but have not been detected i n 
water samples (Tables 7.1 and 7.2) . Thi s 
condition is consistent with the rather low 
mobility of PARs in soil/ water environments 
(Table 7 . 3) . PARs are also relatively 
non-volatile. One of the principal 
environmental fate pathways of PAHs is 
biodegradation, and typical half-lives of these 
chemicals in soils range from several months t o 
several years, depending upon soil moisture and 
nutritional factors. Metabolism of PAHs al so 
contributes to the rather low observ ed 
bioaccumulation of these chemicals, compared 
with predicted values. 

EPA (198 6b) has determine d a marine acute 
toxicity v alue of 30 0 ug/ L f o r tota l PAHs , 
indic ating the potentia l f o r sUbst ant ial 
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toxicity to aquatic organisms. No criterion for 
freshwater acute toxicity or freshwater/marine 
chronic toxicity has been derived by EPA for the 
PAHs. 

Acute toxicity of PARs to mammals has been shown 
to be limited, and will therefore not be 
considered on the basis of non-carcinogenic 
endpoints. No oral AIC or RfD value has been 
derived for this class of compounds. 

Potential Carcinogenicity of HPARs 

PAH mixtures are known to be carcinogenic to 
humans, although toxic potential on an 
individual basis has not been well 
characterized. Of the thirteen PAH isomers 
classified as priority pollutants, EPA has 
classified nine HPAH compounds, including 
Benzo(a)pryrene (B(a)P), as potential 
carcinogens. 

The carcinogenic potency values assigned to PAHs 
are reported in Table 7.4. They are based on 
toxicological information derived from B(a)P 
alone. The traditional approach to assigning 
carcinogenic potency values involves using B(a)P 
as an indicator or surrogate compound, and 
assumes that other HPAH isomers are as toxic 
(i.e., potentially carcinogenic) as B(a)P. This 
toxicologic assumption is regarded as 
conservative, for reasons discussed below. 

Using the assumption of B(a)P surrogacy and the 
standard linear multistage model for 
determination of carcinogenic potency, the 
potency values for carcinogenic PAH compounds 
has been es!lmated by EPA at 6.11 
(mg/kg-daY)_l for oral exposures, and 11.5 
(mg/kg-day) for inhalation exposures. It 
should be noted that these values are currently 
under intensive review within various offices of 
EPA, and are not presently regarded by that 
agency as verified toxicologic criteria for use 
in risk assessment. 

The assumption that all carcinogenic PAHs have 
potencies equivalent to that of B(a)P has been 
challenged both within the scientific community 
and from within EPA. It has been consistently 
reported that B(a)P is one of the most potent 
PARs tested (EPA, 1986d; Clement Associates, 
Inc., 1988). 

Page 7-26 



r 

( 

I 

Hart Crowser 
J-1639-0 9 

As an alternative to the traditional EPA model 
for PAH carcinogenicity, Thorslund et al. (1987) 
has reported a two-stage model for prediction of 
carcinogenicity. A key advantage of this model 
is that it is theoretically derived and reflects 
known biological principles, yet is simple 
enough to develop estimates of carcinogenic 
potency using limited data. The model simulates 
a two-stage physiological process whereby 
carcinogenesis is initiated, as follows: (1) a 
normal cell is "initiated" and becomes a 
preneoplastic, first-stage cell, and (2) this 
cell is further "promoted" into a neoplastic 
cell which contributes to tumor development. A 
major underlying assumption of this model is 
that because various carcinogenic PAHs appear to 
be metabolized to similar reactive 
intermediates, they produce comparable adducts 
with DNA and histologically similar tumors at 
similar sites in experimental animals, a common 
mechanism of action for different PAH isomers is 
indicated. 

Using the alternative two-stage model, Clement 
Associates (1988) developed relative potency 
estimates for various PAH isomers, shown in 
Table 7.4. These relative estimates can be used 
to estimate cancer risk associated with any 
exposure to multiple PAHs (for which potency 
estimates are available). Additivity of dose is 
assumed in the absence of contrary evidence. 

Clement Associates (1988) compares potency 
values derived from the linearized multi-stage 
model with corresponding results for the 
alternative (biologically responsive; i.e., 
two-stage) model; and reports that with few 
exceptions the two-stage model indicates 
superior predictive ability when fit to 
toxicological data. 

The two-stage model may be preferable to the 
more conventional approach because: (a) it has 
the same form in all cases, whereas the 
multi-stage model invokes different stages to 
fit different data sets (making relative potency 
estimates dose-dependent; and (b) it is based on 
a specific model of the two affected transitions 
(for which strong experimental support has been 
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Table 7.4 - Summary of Relative Carcinogenic Potencies of PAH Compounds 

Carcinogenic Potency Factor 
Carcinogenic Slatus (mg/1<g-day)-l 

EPA (a) IARC(b) MUlli-Stage Two-Stage 

ORAL EXPOSURES: 
Acenaphthene -- 3 
Acenaphthylene -- 3 
Anthracene -- 4 
Benzo(a)anthracene B2 1 
Benzo(a)pyrene B2 1 6.10E+00 (a) 4.53E-Ol (d) 
Benzo(b )lIuoranthene B2 1 
Benzo(g,h,i)perylene B2 --
Benzo(k)fluoranthene D 1 
Chrysene B2 2 
Dibenzo(a,h)anthracene B2 1 
Fluoranthene -- 4 
Fluorene -- 3 
Indeno(l,2,3-cd)pyrene C 1 
Naphthalene -- 4 
Phenanthrene -- 3 
Pyrene -- 4 

INHALATION EXPOSURES: 
Acenaphthene -- 3 
Acenaphthylene -- 3 
Anthracene -- 4 
Benzo(a)anthracene B2 1 
Benzo(a)pyrene B2 1 1.15E+Ol (a) 3.20E+00 (d) 
Benzo(b)lIuoranthene B2 1 
Benzo(g,h,i)perylene B2 --
Benzo(k)fluoranthene D 1 
Chrysene B2 2 
Dibenzo(a,h)anthracene B2 1 
Fluoranthene -- 4 
Fluorene -- 3 
Indeno(l,2,3-cd)pyrene C 1 
Naphthalene -- 4 
Phenanthrene -- 3 
Pyrene -- 4 

NOTES: 

Relalive (c) 
Potency 

Estimates 

0.145 
1.000 
0.115 
0.018 
0.053 
0.004 
1.110 

0.078 

0.145 
1.000 
0.115 
0.018 
0.053 
0.004 
1.110 

0.078 
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Reference 

Bingham and Falk (1969) 

Deutsch-Wenzel et al. (1983) 
Deutsch-Wenzel el al. (1983) 
Deutsch-Wenzel et al. (1983) 
Wynder and Hoffman (1959) 
Wynder and Holfman (1959) 

Deutsch-Wenzel et al. (1 983) 

Bingham and Falk (1969) 

Deutsch-Wenzel et al. (1983) 
Deutsch-Wenzel et al. (1983) 
Deutsch-Wenzel et al. (1983) 
Wynder and Hoffman (1959) 
Wynder and Hoffman (1959) 

Deutsch-Wenzel et al. (1983) 

(a) As reported by EPA (1986a) (Superfund Public Health Evaluation Manual), and EPA 1986d (Health Effects Assessment for PAHs 
(b) Based on the classification used by the International Agency for Research on Cancer (IARC), where: 

1 = sufficient animal evidence of carinogenicity; 
2 = limited animal evidence of carcinogenicity; 
3 = inadequate evidence to permit evaluation of carcinogenicity; 
4 = no evidence of carcinogen icity. 

(c) Thorslund, personal communication (1989) 
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developed with the PARs), while for the 
multi-stage model the transitions are 
unspecified. 

An unbiased validation of any predictive 
carcinogenesis model is not possible using 
available experimental techniques. The tumor 
rates predicted by the model in the low-dose 
range are far below those that can be reliably 
measured using animal bioassays. Accordingly, 
direct experimental evidence for the model must 
be obtained at exposure levels far in excess of 
those expected to occur in the environment. 
There are instances, however, of partial 
validation of the two-stage model. For example, 
based on data reported by Thyssen et al. (1981), 
the two-stage model is quite predictive of 
observed respiratory tract tumors in hamsters. 

Use of the two-stage model with high levels of 
exposure, however, can lead to biological 
interactions that would not be expected to occur 
at environmental levels, resulting in deviations 
from what is predicted. In general, this method 
tends to overestimate toxicity at high exposure 
concentrations and to give good results at more 
moderate levels. The approach may therefore be 
viewed as conservative for PAH mixtures, which 
would enhance overall credibility. 

HPAR Carcinogenicity at the PACCAR site 

Table 7.4 presents the relative exposures to 
HPAR compounds at the PACCAR site using the two 
approaches to estimating carcinogenicity 
potential. For the sake of comparison the 
present EPA potency values using the multi-stage 
model were used, while for the two-stage model 
estimated B1i)P potency values of 3.20 and 0.453 
(mgjkg-day) were used for inhalation and 
oral exposures, respectively. These values are 
approximately 3.6 and 13.5 times lower than the 
present EPA mUlti-stage potency estimates for 
inhalation and oral exposures, respectively. 

Toxicity equivalency factors (shown in Table 
7.4) were also used in developing relative risk 
estimates. The concentrations identified at the 
PACCAR site produced a predicted cancer risk 
(i.e., combining average surficial soil 
concentrations of HPAH compounds with potency 
values) for inhalation exposures, which is less 
by at least a factor of 10 for the two-stage 
model (assuming variable toxicity equivalency 
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rather than uniform B(a)P surrogacy). For oral 
exposures the discrepancy between the cancer 
risk estimates is even greater, with two-stage 
model-derived estimates lower than multi-stage 
(and B(a)P surrogacy-based) estimates by a 
factor of 50. 

Based on these calculations, assumptions 
regarding both the cancer mechanism (i.e., 
two-stage versus multi-stage) and relative 
potency (relative equivalence versus surrogacy) 
appear to have a significant effect on the 
resulting risk estimates. The differences 
between the approaches and assumptions are 
recognized by EPA, and Region 10 presently 
considers the output from both models relevant 
and appropriate for risk assessment (L. 
Woodruff, personal communication). Presently, 
there is no basis to determine which approach is 
most defensible for risk assessment purposes, 
since EPA has not officially review. For the 
purposes of this report, the present EPA risk 
model (multi-stage; B(a)P surrogacy) is 
considered the "primary" approach to HPAH risk 
assessment, while the alternative approach is 
presented as a "secondary" method. The 
uncertainty regarding cancer risk estimates for 
HPAHs will be discussed further in the risk 
assessment section of this report (Section 9). 

Hexach~orobenzene 

Hexachlorobenzene was occasionally detected only 
in subsurface soils (Table 7.1) collected from 
the PACCAR site, but was not detected in waters 
(Table 7.2). These data are consistent with the 
high soil:water partition coefficient 
characteristic of hexach1orobenzene. The 
maximum soil concentration reported for the 
PACCAR site is 16 mgjkg . 

Hexachlorobenzene is classified as suspected 
human carcinogen via oral exposure routes, based 
on animal data. No drinking water MCL has been 
established by EPA for this compound. Although 
human evidence is lacking, the potential 
carcinogenic properties of hexachlorobenzene to 
the liver form the basis for existing10ral 
exposure criteria of 1.7 (mgj kg-day) (EPA, 
1989c) . The verified RfD for this compound to 
prevent chronic liver toxicity via oral exposure 
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routes is 0.8 mg/kg-day. No inhalation criteria 
have been derived for this compound. 

7.2.4 Polychlorinated Biphenyls (PCBs) 

Similar to hexachlorobenzene, PCBs (including 
Aroclors 1254 and 1260) have occasionally been 
detected in on-site soil samples (Table 7.1), 
and only on one occasion been detected in waters 
(Table 7.2). This condition is consistent with 
the very high soil:water partition coefficient 
characteristic of .PCBs. The maximum measured 
PCB soil concentration is 24 mg/kg. 

The occurrence of PCB as Aroclor 1260 at levels 
above detection has only been reported for one 
monitoring well, MW-2S, at 10 ug/L (ppb). This 
detection occurred during a single limited 
sampling effort conducted by HNTB in June 1984 . 
Two subsequent samplings of MW-2S in December 
1984 and July 1985 and other on-site monitoring 
well sampling during the same sampling rounds 
and in February 1986 have not confirmed the 
presence of PCBs in groundwaters of the PACCAR 
site . 

Overall, the more chlorinated PCBs such as 
Aroclors 1254 and 1260 are highly stable and 
persistent within the environment, exhibiting 
low potential for mobility and degradation. 
Volatilization may be a significant long-term 
transport process, although the strong affinity 
of PCBs for soil tends to retard emission 
rates. The more chlorinated PCBs also exhibit 
low rates of biodegradation, and concentrate 
readily within the fatty tissue of aquatic 
organisms. 

Evidence establishing the carcinogenic potential 
of PCB administered orally to animals is deemed 
by EPA to be sufficient. Although human 
evidence is lacking, the potential carcinogenic 
properties of PCBs form the basis for existing 
exposure criteria. The proposed cancer potency 
slope to evaluate risks_from oral exposures to 
PCBs is 7.7 (mg/ kg- day) (EPA, 1989c). For 
the regulation of drinking water, EPA has 
proposed an MCL of 0 . 5 ug/ L and an MCLG of 0 
ug/ L. No inhalation criteria hav e been proposed . 
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8.1 POTENTIAL ROUTES OF MIGRATION 

8.1.1 Air 
Many of the contaminants of concern identified 
in section 7.0 are present at the PAC CAR site in 
near-surface soils. Although much of the area 
exhibiting elevated near-surface soil 
concentrations is covered by foundations, slabs 
or pavement, some of the site's surface area is 
covered with clean gravel. Because potential 
generation of dust from these areas constitutes 
a potential contaminant migration and exposure 
route, it is addressed in this Remedial 
Investigation. 

Volatilization of some of the contaminants 
identified at the PACCAR site is also possible. 
However, because most of the volatile 
constituents were rarely detected in 
near-surface soils (Table 8.1), and because of 
the low vapor pressure characteristic of the 
other contaminants (Table 7.3), volatile 
emission rates are likely to be very low. 
Preliminary exposure screening analyses based on 
methods outlined in EPA (1988e) also indicate 
that vapor emissions are not likely to 
contribute significantly to overall contaminant 
migration or site risks. Accordingly, 
volatilization pathways were not considered 
further in our analysis. 

8.1.2 Surface Water 

Surface water transport of site contaminants may 
occur as a result of erosion of potentially 
exposed near-surface soils or via surface 
discharge of groundwater . Most of the 
stormwater generated on the PAC CAR site 
discharges to the north of the facility into 
Johns Creek, which eventually discharges into 
Lake Washington (see section 4.3). Johns Creek 
also receives considerable stormwater inputs 
from the surrounding residential/commercial/ 
industrial area, including Interstate 405. 
Stormwater discharged from relatively small 
areas in the southwest corner of the PAC CAR site 
are conveyed to the Cedar River. 

Surface water discharges from the PACCAR site 
also occur indirectly as result of groundwater 
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transport. Groundwater discharges from the 
PACCAR facility are oriented predominantly 
westerly and southerly, with much of this 
discharge eventually contributing to the Cedar 
River (see section 5.2). 

Table 8.1 - Summary of Near-Surface Soil Concentration Data 

Parameter 

Metals: 
Arsenic 
Chromium 
Copper 
Lead 
Nickel 
Silver 
Zinc 

Volatile Organics: 
Benzene 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
Eth + Tol + 
Xyl (ETX) 
Vinyl Chloride 

Extractable Organics: 

Detection (a) 

48/48 
67/67 
45/45 
62/69 
58/58 
6/9 

60/60 

0/21 
0/38 
0/21 

8/21 
0/21 

Total PAHs 33/38 
Hexachlorobenzene 0/38 
Total PCBs 7/30 

Near-Surface Soil 
Concentration in mg/kg 
(dry weight) 
===================== 

Upper 95 
Average Percent 

18 65 
76 279 

175 638 
737 4,811 

41 100 
38 214 

328 1,212 

<0.01 <1. 0 
<0.01 <1. 0 
<0.01 <1. 0 

0.68 2.4 
<0.01 <1. 0 

19 142 
<0.01 <1. 0 

0.28 2.0 

(a) The first number is the number of detections; the second 
number is the number of samples analyzed. 

B.I.3 Groundwater 

As discussed in detail in section 5.2, part of 
the PAC CAR site is within the potential 
catchment area of the Renton groundwater supply 
system. A hydraulic connection is believed to 
exist between groundwaters beneath the southeast 
corner of the PAC CAR site and the water supply 
pumping wells. Because of the potential public 
health risks associated with contaminant 
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well field, characterization of 
a major focus of this Remedial 

Although a variety of analytical models have 
been developed to estimate dust generation from 
exposed soils, most of these models suffer from 
a high degree of predictive uncertainty (EPA, 
1988e). Such uncertainty minimizes the 
potential utility of modeling efforts to assess 
airborne transport of particulate materials. 

A more accurate measure of potential dust 
suspension in the PACCAR site vicinity is 
obtained by evaluating ambient particulate 
concentration data. The Puget Sound Air 
Pollution Control Agency (PSAPCA) has collected 
data on total suspended particulate (TSP) 
concentrations at a site close to the PAC CAR 
facility at monthly intervals since 1978 
(PSAPCA, 1988). -These data are summarized on 
Figure 8.1. The average TSP concentrat~on over 
the 10-year period of record is 58 ug/m ; five 
percent ~f the samples exceeded approximately 
120 ug/m. For the purposes of estimating 
potential exposures from contaminated dust, 
these TSP data were assumed (conservatively) to 
be representative of the range (and statistical 
distribution) of potential local dust 
contributions from on-site soils. 

8.2.2 Groundwater Discharge 

A large amount of data has been collected on 
hydrogeologic characteristics of the Renton 
aquifer system, as discussed in section 5.2. 
These data are sufficient to support a detailed 
evaluation of groundwater flow boundaries and 
rates, which ultimately form the basis for 
assessments of potential contaminant exposure at 
key receptor points (e.g., the Renton well 
field) . 

Prior to discussing specific components of the 
groundwater transport evaluation, it is useful 
to review the general mass balance modeling 
framework upon which most assessments of 
hydrologic contaminant transport - are based (EPA, 
1988e). In situations where more than one 
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hydraulic source contributes to a given 
receptor, the concentration of each constituent 
represents the sum of contributions from the 
PAC CAR site and background sources . The 
mathematical representation of this condition is 
as follows: 

C'. = f. * C'. + f. b * C'. b 1 1,p 1,p 1, 1, 

where: C'= constituent concentration in ug/L 
f = fraction of total discharge 
i = indicates a given receptor point 
p = indicates PACCAR site contribution 
b = indicates background contribution 

Using Darcy's Law (Freeze and Cherry, 1979), the 
PACCAR site contribution of constituents at a 
given receptor point can be evaluated as: 

f. *C'. = C'. *k.*I.*W.*D./Q. 1,p 1,p 1,p 1 1 1 1 1 

where: k = hydraulic conductivity in m/sec 
I = hydraulic gradient in m/m 
W = width of the aquifer catchment in m 
D = total aquifer thickness 3in m 
Q = receptor discharge in m /sec 

Each term of the above formulation is described 
below: 

Groundwater Concentration (C'. ). For the 
purposes of calculating potenEi~l receptor 
contributions of ·identified site groundwater 
contaminants, the range of concentrations 
reported at on-site and immediately downgradient 
locations within each catchment boundary (i.e., 
Renton Well or Cedar River) were considered. In 
the case of site constituent transport toward 
the Renton well field, only data collected north 
of the approximate sand/gravel transition near 
N. 3rd street were considered, since 
hydrogeologic characteristics vary significantly 
between aquifer materials north and south of 
this boundary (see Section 5.1). Concentrations 
of site constituents south of this general 
boundary are also considerably lower than those 
reported at on-site locations (Section 6.3). 

Although some specific contaminants in 
groundwater tended to exhibit a characteristic 
depth distribution of concentrations, in general 
no consistent vertical distributions of site 
contaminants was observed (Figures 8.2 through 
8.5). Since all of the stratigraphic units 
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which have been monitored at the PACCAR site are 
believed to be in hydraulic connection with both 
the Renton well field and the Cedar River, 
groundwater data collected from various depths 
within the aquifer were included in evaluations 
of C'. 

~,p 

A summary of the average and upper 95th 
percentile constituent concentrations observed 
within on-site catchment areas of the Renton 
Well and the Cedar River is presented in Table 
8.2. statistical summaries of selected 
parameters are presented on Figures 8.6 through 
8.10. This assessment of concentration ranges 
made full use of the extensive site monitoring 
data. This evaluation also assumed 
(conservatively) that off-site constituent 
attenuation along the flow path (e.g., due to 
soil adsorption) was negligible. 

Hydraulic Conductivity (k). No statistically 
significant (P > 0.10; ANOVA) variation in 
hydraulic conductivity was observed either 
between stratigraphic units or catchment 
boundaries. Furthermore, no significant (P > 
0.10; regression) correlation of k with C'. 
was observed for any of the site contaminaftt~. 
Accordingly, the range of values measured 
throughout the site vicinity (using slug test 
methods and excluding wells south of N. 3rd st. ) 
was included in the transport model. The range 
of hydraulic conductivity estimates is 
summarized in Table 8.2 and on Figure 8.11. 

Hydraulic Gradient (I). Although the hydraulic 
gradient of different stratigraphic units was 
similar, the gradient within the Cedar River 
catchment was significantly (P < 0.01) greater 
than that of the Renton Well catchment zone. 
The range of gradients determined from water 
level measurements over the period May 1987 to 
June 1988 within each catchment is summarized in 
Table 8.2 and on Figure 8.12 (see also Figure 
5.10) . 

Although hydraulic gradients within the on-site 
(and slightly downgradient) catchment area of 
the Renton Well exhibited a slight correlation 
with pumping rates (Hart Crowser, 1987b), this 
correlation explained very little of the 
observed variation in gradients. This 
correlation was therefore not considered in the 
transport model, with the result that model 
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Table 8.2 - Summary of Selected Hydraulic and Water Quality Characteristics of the PACCAR Site 

Discharges to Cedar River Discharges to Renton Water Supply 

PARAMETER UNITS Detection Mean Worst 95' ... Detection Mean Worst 95 .... 

PHYSICAL DATA: 
Hydraulic Conductivity m/sec 19 2.81 E-05 9.42E-05 19 2.81E-05 9.42E-05 

Hydraulic Gradient m/m 42 1.01 E-02 1.97E-02 42 5.61E-03 1.12E-02 

Aquifer Width m 42 691 921 42 299 526 

Aquifer Thickness m 5 33 45 5 33 45 

Receptor Discharge m3lsec - 2.58 1.46 12 0.36 0.22 

Receptor Dilution (by vol) - 400:1 94:1 - 230:1 41 :1 

ON-SITE CHEMICAL DATA: ugll 

Metals: 
Arsenic 35/37 25 120 11114 29 100 

Chromium 11156 2 7 3114 4 20 

Copper 19/48 2 10 6113 6 22 

lead 22157 7 19 4/14 7 30 

Nickel 10/44 3 12 019 <2 <5 

Silver 116 1 <10 010 - -
Zinc 57/57 28 53 14/14 31 100 

Volatiles: 
Benzene 10/68 3 19 0114 <1 <2 

1,2-Dichloroethane 1168 1 3 0114 <1 <2 

Eth + Tol + Xyl (ETX) 10/68 103 1,300 2114 4 22 

Vinyl Chloride 14/69 9 75 0114 <1 <4 

Semivolatiles: 
Total PAHs 0/55 <4 <7 0/10 <4 <7 

1,2-Dichlorobenzene 2155 2 6 0/10 <2 <6 

Hexachlorobenzene 0/55 <2 <4 0/10 <2 <4 

Total PCBs 0/36 <0.1 <1 0/4 <0.1 <1 

RECEPTOR CONTRIBUTIONS: ugll 

Metals: 
Arsenic 0.06 0.26 0.12 0.49 

Chromium 0.01 0.02 0.02 0.09 

Copper 0.00 0.02 0.03 0.12 

lead 0.02 0.06 0.03 0.12 

Nickel 0.01 0.04 < 0.01 < 0.02 

Silver 0.00 <0.03 - -
Zinc 0.07 0.32 0.14 0.57 

Volatiles: 
Benzene 0.01 0.04 < 0.002 < 0.010 

1,2-Dichloroethane < 0.01 0.01 < 0.002 < 0.010 

Eth + Tol + Xyl (ETX) 0.26 2.15 0.016 0.104 

Vinyl Chloride 0.02 0.14 < 0.002 < 0.018 

Semivolatiles: 
Total PAHs < 0.005 < 0.022 < 0.009 < 0.038 

1.2-Dichlorobenzene 0.005 < 0.019 < 0.004 < 0.028 

Hexachlorobenzene < 0.003 < 0.012 < 0.004 < 0.021 

Total PCBs < 0.0001 < 0.003 < 0.0002 < 0.004 
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predictions may conservatively overestimate site 
constituent contributions. No additional 
correlations of I with any of the other model 
parameters were observed. 

Aquifer width (W). Similar to the hydraulic 
gradient data discussed above, aquifer width was 
evaluated based on catchment boundaries 
determined from water level observations over 
the period May 1987 to June 1989 (Figure 5.10). 
The range of values is summarized in Table 8.2 
and on Figure 8.13. 

Aquifer Thickness (D). Aquifer thickness was 
based on five soil borings available for the 
site vicinity which encountered a regionally 
continuous aquitard . Based on these data, the 
total thickness of the aquifer beneath the 
PACCAR site is believed to be within the range 
of 20 meters (65 ft) to 50 meters (160 
ft) (Figure 8.14). This range of thickness 
values was assumed (conservatively) to be 
representative of groundwaters which may contain 
elevated levels of identified site contaminants 
(Table 8.2). 

Receptor Discharge (Q). The remaining term of 
the mass balance formulation is receptor 
discharge. To assess potential constituent 
contributions to the Renton water supply system, 
this flow was based on monthly average pumping 
rates from the well field over the period July 
1987 to June 1989 (Figure 8.15 and Table 8.2). 
The average pumping rate over this period was 
approximately half of the existing water right 
(11,400 gpm) rate. 

Discharge in the Cedar River varies widely over 
the year in response to seasonal runoff 
patterns, upstream reservoir releases, and water 
supply withdrawals (primarily from the city of 
Seattle diversion at Landsburg; METRO, 1982). 
Because low flow conditions may persist within 
the river for extended periods, for the purpose 
of performing conservative exposure estimates 
the average river flow utilized in the transport 
model was assumed to equal the historic ~edian 
annual I-day low flow at Renton of 2.6 m /sec 
(91 cfs; METRO, 1982). The lower bound (lower 5 
percent) flow3was based on the 7-day/ IO-year low 
flow of 1.5 m / sec (52 cfs) . Model 
predictions based on these flows, therefore, 
refer to seasonal "worst-case" conditions of 
minimal river dilution. 
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Based on the parameter values and ranges 
discussed above, transport model predictions of 
constituent contributions to the Renton Well 
catchment and the Cedar River catchment were 
generated and are summarized in Table 8.2. The 
statistical range of each parameter value was 
also propagated through the model using 
first-order uncertainty methods and further 
assuming the data could be approximated by a 
normal (i.e., Gaussian) distribution (Cornell, 
1973). The output of the first-order 
calculations is presented as the upper 95th 
percentile concentration at each receptor point, 
and provides a measure of the degree of 
confidence which can be place on model 
predictions. The validity of the first-order 
approximation was verified with Monte Carlo 
analyses performed on approximately ten percent 
of the model runs (based on actual data 
distributions; Shannon, 1975). In all cases the 
first-order calculations generated similar and 
conservatively high estimates of the mean and 
upper 95th percentile values, as defined by the 
Monte Carlo analyses. 

The model predictions summarized in Table 8.2 
form the basis for subsequent exposure and risk 
assessments from the PAC CAR site. The 
calculated statistical range of contributions to 
the Renton water supply system and the Cedar 
River were utilized in these assessments, and 
are discussed in section 9.0. 
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9.0 BASELINE RISK ASSESSMENT 

9.1 EXPOSURE ASSESSMENT 
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In this section, each source, pathway, and 
receptor of exposure to each indicator chemical 
is evaluated and compiled to assess the 
cumulative total potential human exposure to 
site contaminants of concern. The exposure 
assessment produces a range of chemical doses to 
the receptor population which are subsequently 
compared with available toxicological criteria 
to evaluate risk. 

It should be noted that the identified risks 
would only be present under the assumed exposure 
conditions. In many cases the assumed 
conditions have little realistic chance of 
occurring. In most cases, the assumed exposure 
scenarios represent maximum exposure (and risk) 
conditions. These conservative exposure 
assumptions were used to be consistent with 
available EPA guidance and at the request of 
Ecology. In addition, the assessment is based 
on assumed conditions if no remediation is 
conducted. Many risks will be substantially 
mitigated if remediation takes place. 

9.1.1 Populations at Risk 

The population which would be at greatest risk 
from exposure to chemicals of concern, if these 
chemicals are not properly controlled at the 
PACCAR site, is made up of individuals who work 
at the site and/or who live within the vicinity 
of the facility. Such individuals may 
potentially be exposed to site contaminants 
through a variety of pathways, including: 

o Dermal (skin) contact; 
o Incidental soil ingestion; 
o Inhalation of dusts and vapors; 
o Consumption of drinking water (from the 

Renton Aquifer or hypothetical domestic 
wells) ; 

o Consumption of fish harvested from the Cedar 
River or Lake Washington; and 

o Water-related recreational activities in 
nearshore areas of Lake Washington. 

Each of these pathways are discussed in det a il 
in the following sections. 
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Because the site was used as an industrial 
facility and is intended to remain in this land 
use, adult workers are the primary population of 
concern. Although children may potentially be 
exposed to site contaminants through off-site 
inhalation and water/fish consumption pathways, 
children and other unauthorized personnel are 
prevented from access to the site by a perimeter 
fence. Restricted access to the site facility 
will continue into the foreseeable future. 

This risk assessment follows recent EPA guidance 
by focusing on the "most exposed individual 
(MEl)". specific aspects of the MEl assumption 
are discussed in more detail below. 

9.~.2 Exposure Factors 

This section presents the development of each 
exposure factor used in the risk assessment. 
The MEl is identified, and the equation for 
calculating exposure presented. The statistical 
derivation of exposure values is discussed. 

statistical Considerations 

This section follows EPA (1986a, 1988e, 19 89b) 
recommendations by calculating exposure for 
target MEl populations under average as well as 
upper-bound conditions. Upper-bound exposures 
were evaluated using the predicted probabilistic 
upper 95th percentile condition. The 
probabilistic upper-bound represents a 
statistical estimate of the upper 95th 
percentile exposure, out of a distribution of 
potential exposures, based on methodologies 
outlined in Appendix I. 

For screening purposes, "Theoretical" upper 
bound exposure was also estimated which assumed 
that the maximum of all measurements which 
formed the basis of the exposure calculations 
occur to the MEl simultaneously. After this 
screening analysis, selected parameters were 
further evaluated using the average and 
upper-bound probabilistic conditions. 

Calculations of exposure require as input, 
information on the arithmetic average, probable 
upper-bound, and data distribution of a wide 
variety of exposure factors. For factors such 
as on-site chemical quantifications (e . g, 
surficial soil concentra tions) , these data are 
obtained directly from the Remedial 
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Investigation data presented earlier in this 
report. Data on factors such as soil adherence 
to skin are obtained from published 
investigations in the scientific literature. 
For still other factors (e.g., dermal 
absorption), sufficient data to define 
statistical characteristics are lacking, 
necessitating the use of data approximations or 
best professional judgement to proceed with the 
calculations. These "judgement factors" are 
recognized by EPA as necessary to construct the 
quantitative risk assessment required under 
CERCLA (EPA, 1986a, 1988e, 1989a, 1989b). 

The present quantitative limitations of the 
exposure and risk assessment need to be 
understood by those involved with the decision 
making process. EPA recognizes these 
limitations in the available guidance documents 
(EPA, 1986a, 1988e, 1989a, and 1989b), and 
recommends that uncertainty analyses be included 
as a component of every risk assessment. This 
risk assessment goes beyond the standard 
qualitative uncertainty analyses required by 
EPA, and includes quantitative measures of 
variability and uncertainty of the exposure and 
risk estimates. 

In all cases, the first step in the exposure 
assessment (and associated uncertainty analysis) 
is the determination of the probable range of 
each exposure factor utilized in the 
assessment. This information is developed and 
presented in the sections below, organized by 
exposure pathway. A discussion of the algebraic 
or computational methods used to propagate the 
various identified uncertainties through the 
exposure assessment is discussed in Subsection 
9.1.3 of this report, and also in Appendix I. 

Dermal contact 

Dermal absorption resulting from skin contact 
with soils may be a potentially important 
exposure pathway for some chemicals, 
particularly organic compounds. We have 
included this route in the PAC CAR Renton site 
risk assessment, incorporating conservative 
assumptions to account for uncertainties in 
exposure estimates. 

Most Exposed Individual (MEl). As discussed 
above, exposure conditions assumed in this risk 
assessment were based on a MEl scenario. For 
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the adult MEl who works at the site, activities 
leading to potential soil contact (e.g., 
trenching operations) were assumed, although 
highly unlikely, to be a major and regular 
component of that individual's occupational 
responsibilities. For the childhood MEl, no 
dermal contact exposures were assumed to occur, 
due to restricted site access under the present 
and planned future facility operations. 

In deriving estimates of dermal exposure, 
consideration is given to the following 
parameters specific to the MEl scenario: 
frequency and duration of soil contact, exposed 
dermal surface area, soil adherence rate, soil 
contaminant concentration, and dermal absorption 
rate. These factors, with their associated 
uncertainty, provide the basis for exposure 
estimates via the dermal route. The equation 
which describes dermal contact exposures is 
discussed by EPA (1989a) and may be generalized 
as follows: 

DERMAL = FREQ x AREA x ADHERE x CONC x ABSORP 

where: 

DERMAL 
FREQ 
AREA 
ADHERE 
CONC 
ABSORP 

= Dermal contaminant Exposure in mg/day 
= Contact Frequency in ho~rs/day 
= Exposed Skin Area incm 2 
= Soil Adherence Rate in mg/cm -hour 
= Soil contaminant Concentration (by wt) 
= 24-hour dermal absorption (by wt) 

Dermal exposure estimates are converted into 
lifetime dose equivalents using the following 
equation: 

DOSE = DERMAL x TIME / (WEIGHT x LIFE) 

where: 

DOSE 
TIME 
WEIGHT 
LIFE 

= Lifetime contaminant Dose in mg/kg-day 
= Duration of Exposure in years 
= Body Weight of the Individual in kg 
= Lifetime of the Individual (75 years) 

The rationale for selection of each numeric 
factor used in the exposure calculation 
(including the statistical range) is discussed 
below. 

Frequency of Soil Contact. The adult MEl 
scenario was based upon the assumption that an 
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individual's occupational responsibilities 
include regular exposure to site soils. 
Estimates of the frequency of such soil contact 
were based on published estimates of work 
activity patterns (EPA, 1989a). These estimates 
also considered a compiled summary of so i l 
contact frequencies for standard industrial 
activities, as recommended for use in risk 
assessment by EPA Region 10 (EPA, 1989b). 

The average amount of time that adult males 
between the ages of 18 and 44 engage in normal 
occupational work activities is 40.5 hours per 
week (EPA, 1989a - citing University of 
Michigan, 1976). Based on the reported Gaussian 
standard deviation for such activities of 14 .5 
hours/week, the upper 95th percentile work week 
for this group of individuals is 64.3 
hours/week. These data are equivalent to 
average and 95th percentile daily (uncontrolled) 
exposure frequencies of 5.8 hours/day (24 
percent) and 9.2 hours/day (38 percent), 
respectively. These values may be used as 
conservative statistical estimates of potential 
soil contact frequency, assuming that all work 
activities of the MEI may lead to soil contact. 
Based on actual maintenance excavation 
operations at Renton and other truck plants, 
soil excavations are sporadic and would not 
exceed an average of 2 to 4 hours per week for 
any single individual. The potential exposure 
frequency data summarized by EPA, therefore, 
represents a conservative overestimate of actual 
exposures to site soils. 

Based primarily on a consideration of activity 
patterns as summarized by EPA (1989a; and 
discussed above), EPA Region 10 developed 
estimates of potential soil contact exposure 
frequencies for use in risk assessment (EPA, 
1989b). For an industrial site use scenario, 
the recommended average and upper-bound exposure 
frequencies were 25 percent and 40 percent, 
respectively. These percentages are similar to 
the average and upper 95 percentile values 
discussed above. 

The assumed lifetime duration of dermal 
exposures under the adult MEI scenario was based 
on EPA Region 10 compilations for an industrial 
site use condition (EPA, 1989b). Based on an 
assessment of data available on the mobility of 
the U.S. work force, EPA (1989b) concluded that 
the average length of time that an individual 
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may be employed at a given job is approximatel y 
10 years. The upper-bound duration recommended 
for risk assessment purposes is approximately 4 0 
years, assuming that the MEl remains employed at 
that job from age 20 to age 60. Again, under 
the MEl scenario, this individual is 
conservatively assumed to regularly and 
continually perform activities in the course of 
this work which would lead to soil contact. 
Assuming that the underlying distribution of 
exposure duration is normal (Gaussian), and that 
EPA's (1989b) upper-bound estimate of 40 yea rs 
approximates the upper 95th percentile 
condition, the resultant standard deviation f o r 
duration of exposure is approximately 18 years . 
The current life expectancy for an individua l 
born today is approximately 75 years (EPA, 198 9a 
- citing u.s. Bureau of Census, 1986) . 

Exposed Dermal Surface Area. Exposed surface 
area has been relatively well characterized f o r 
adults (and children) by total body area and 
individual body parts (EPA, 1989a). Fo r the 
average exposure condition, we assumed soil 
contact with the head, hands, and fore a rms of 
the adult MEl. This scenario is based on the 
condition that a worker wears a short-sleeved 
shirt, no gloves or hat, and that the clothing 
worn gives complete protection to the skin a r eas 
covered (Hawley, 1985). Based on data 
summarized by EPA (1989a), the average e2Po s ed 
skin area under this condition is 0.33 m. A 
similar estimate was recommended by EPA (198 9b ) 
to calculate risks associated with avera ge 
dermal exposures to contaminated soil under a n 
industrial site use condition. 

For the upper-bound exposure scenario , exposure 
of the head, hands, arms (total), lower legs , 
and feet is assumed for the a dult MEl, as 
recommended by EPA (1989b) . The exposed sk i n 
a 2ea under such a conservative conditio n is 0 . 83 
m (EPA, 1989a). Assuming that the underlying 
distribution of exposed skin arZa is normal 
(Gaussian), and that the 0.83 m upper-bound 
estimate approximates the upper 95th percentile 
condition, the resultant standa rd devi a tio n f o r 
exposeq skin area of the MEl is approximately 
0.30 m . 

Soil Adherence Rate. Th e adherence of s o il 
onto skin is necessary to facilit a te the dermal 
tra nsfer of contamina nts . Thi s a d he rence i s 
known to be depende nt upon a varie ty of factors, 
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including particle size and moisture content of 
the soil material (Hawley, 1985; EPA, 1988e; 
Versar, 1989). Generally, smaller sized 
particles such as clays exhibit a greater 
tendency for adherence to the skin than coarser 
particles such as sands. Behavioral patterns 
such as hand washing and showering also 
determine the soil adherence rate, since such 
activities reduce the amount of time that soil 
is in contact with the skin . 

Two different types of soil and dust adherence 
factors have been reported in the available 
literature. The first type of observation is a 
simple "adherence factor" measurement of t o t a l 
particulate material removed from a known a rea 
of skin. Only data for hand areas have been 
reported in the literature. Measurements h ave 
been conducted on children in uncovered dirt 
playgrounds (Lepow et al., 1974; Roels et a l. , 
1980; Que-Hee, 1985), and for adults handling 
various soil materials (e.g., potting soil and 
kaolin; EPA, 1988e - citing Harger, 1979; 
Versar, 1989). Reported so~l adherence factors 
range from 0.2 to 2.8 mg/ cm . 

A second type of adherence estimate is avail a bl e 
from studies of solids accumulation on the skin 
of workers in highly dusty environments (e.g., 
total suspe~ded particulate levels above roughly 
10,000 ug/m). These studies have reported 
dust accumulation rates on head, hand, and 
forearm areas of workers. The reported 
measu2ements range from less than 0.006 to 0 .0 32 
mg/ cm -hour (based on Hawley, 1985 - citing 
Wolfe and Armstrong, 1971 and Wolfe et al., 
1978). Although the dust adherence data do no t 
specifically address primary contact exposures 
(e.g., to hands in contac t with soil), these 
data do provide a reasonable estimate o f 
secondary soil adherence to other body p a rt s 
(e.g . , head areas) resulting from soils 
suspended into the air during exposure 
activities. 

To permit an evaluation of soil adherence r a t e s 
using all available data, the adherence f a c t or 
estimates (first type) discussed above must be 
adjusted by the exposure period which pre ceded 
the measurements. Unfortunately, these da t a 
were not generally reporte d in the orig i nal 
articles and reports. For the purposes of this 
risk assessment, .and to be c onsi·stent wi th t he 
av erage 8-hour per day exp o s ure p e riod discussed 
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above for the MEI, an average antecedent 
exposure period of 8 hours was assumed for all 
reported field adherence factor data and 
laboratory data collected under simulated field 
conditions (Lepow et al., 1974: Roels et al., 
1980; Que-Hee, 1985; Versar, 1989). The field 
accumulation rates normalized in t2is manner 
ranged from 0.025 to 0.0.075 mg/cm -hour, and 
were generally somewhat higher than the reported 
dust accumulation rates discussed above. 
Results of laboratory studies performed under 
aqueous conditions (i.e., Harger, 1979) were not 
considered comparable to the field adherence 
rate estimates. 

Based on the average values derived from the six 
different field studies discussed above, and 
presented on Figure 9.1, t·he arithmetic 
average in situ adherence 2rate is 
approximately 0.039 mg/cm -hr. The six data 
points approximate a normal (Gaussian) 
distribution, although too few data exist to 
reliably assess the best fit of the underlying 
distribution. Using Gaussian t-statistic 
methods as described in Appendix I, the 
estim2ted upper 95th percentile rate is 0.093 
mg/cm -hr. These data represent the best 
information available at the time of this 
report, and were therefore utilized in the 
PAC CAR baseline risk assessment. 

soil Concentration. The chemical 
concentration assumed to be present in adhered 
soils, and thus available for dermal absorption , 
was based on analyses of potentially exposed 
near-sur~ace soils collected over the top 2 .5 
feet of the PACCAR site. These data were 
presented previously (Sections 6 and 8) . 
Overall, use of potentially exposed near-surface 
soil data results in (conservatively) higher 
exposure estimates than if the calculations were 
performed including data from deeper strata or 
covered areas. 

The statistical distribution of soil 
concentration data for the constituents of 
concern identified at the PACCAR Renton site was 
generally log-normal (Figure 9.2). Accordingly, 
the upper 95th percentile values were calculated 
based on the higher of the log-normal 
(t-statistic) or empirical estimates, as 
discussed in Appendix I. Mean concentration 
values were calculated directly as arithmetic 
averages of the data. For indicator chemicals 
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which were not detected in at least one on-site 
soil sample, the average concentration was 
assumed to be zero, and the upper-bound value 
was estimated at the maximum reported detection 
limit. 

Dermal Absorption . Dermal absorption of 
chemicals is a relatively complex area of 
exposure assessment. A number of complexities 
are involved in this route of exposure which 
have not yet been clearly delineated. Thus, 
this exposure factor has a higher level of 
associated uncertainty than other factors. We 
have used absorption factors based on empiri cal 
studies of chemical behavior wherever possible . 
Theoretical modifications of these estimates f o r 
individual compounds using physical or c hemi cal 
properties such as molecular weight, 
lipophilicity, and octanol/ organic carbon 
partitioning data have not been well dev elop e d 
at this time. 

The reported dermal absorption of chemicals 
applied directly to the skin of humans and other 
mammals span a wide range . Absorption rates o f 
21 pure organic compounds were shown to rang e 
over one-thousand fold (Feldman and Maibach, 
1970). Compounds with the highest reported 
absorption rates include benzoic acid and 
caffeine. Bartek et al . (1972) correlated 
differences in skin absorption to the 
heptane:water partition coefficient of the 
compounds . However, caffeine was an exceptio n 
to this pattern, as it readily penetrated the 
skin despite its lower partition coefficient. 
Caffeine is an example of a highly lipophilic 
and water soluble compound. 

Dermal absorption of chemicals present in a soi l 
or dust matrix on the skin spans an even great e r 
range than direct absorption o f pure chemica l s . 
Chemical bonding and phys ical incorporation o f 
compounds with the soil matrix complicates the 
analysis of dermal transfer . As a result, 
compounds with a known direct dermal absorptio n 
rate may be absorbed from soils at a very 
different rate. A summary of dermal abs orptio n 
rates reported for various types o f soil 
contaminants is presented below . 

Metals. Metals in the soil matrix a re 
primarily present in a complexe d form which 
provides r e lativ ely strong , stab le b o nds. EP 
Ta x tes ts c an provide an es t imat e of the 
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amount of non-complexed metal (acid 
extractable) which is potentially 
bioavailable for dermal absorption (Ryan et 
al., 1987). In addition, because of the 
relatively high solids affinity and low fat 
solubility of metals, the dermal transfer 
rate is generally much lower than those of 
organics (liqUid mercury is an exception). 

Based on a review of available data, Ryan et 
al . (1987) concluded that dermal absorption 
rates of soil-bound metals may range from 
approximately 0.1 to 1.0 percent . The time 
period allowed for absorption was 24 hours or 
greater, which would provide a conservativ e 
estimate of actual absorption under fiel d 
conditions (e.g., due to washing). EP Tox 
measurements performed at the PACCAR Rent o n 
site indicate that this range of absorption 
rates is conservative, since l e ss than 0 . 1 
percent of all metals analyzed were 
extractable under EP Tox conditions (see 
section 7). 

An approximate average 24-hour dermal 
absorption rate based on data reviewed by 
Ryan et al. (1987) is roughly 0.2 percent. 
Assuming that the underlying distribution o f 
these data is normal (Gaussian), and that the 
1.0 percent upper-bound estimate approximates 
the upper 95th percentile condition, the 
resultant standard deviation for dermal 
absorption of metals is approximately 0. 5 
percent. 

volatile Organics. Volatile organics do 
not exhibit much affinity to organic matte r 
and thus tend to be more "available" in the 
soil matrix. In addition, volatile organic s 
have relatively high lipid solubilities a nd 
corresponding high reported direct dermal 
absorption rates. 

Ryan et al. (1987) suggests a range of 
absorption of volatile organics from the soil 
matrix of 10 to 25 percent base d on 
pharmacokinetic data. We have adopted this 
range, estimating an average of 15 percent. 
The corresponding standard devi a t i on of the se 
data is 6 percent. 

semivo1atile Organics. For general 
semivolatile organic chemica ls and 
pesticides, the rate o f der ma l absorption 
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from soil is dependent upon the 
physical/chemical characteristics which 
define the propensity of a given compound to 
desorb from the soil and enter the skin. In 
general, lipid soluble compounds exhibit a 
greater degree of dermal absorption, although 
the "competitive" effect of soil bonding may 
complicate this relationship. 

The effect of the chemical matrix on dermal 
absorption rates was observed in studies by 
Poiger and Schlatter (1980). They 
demonstrated that mixtures of organic 
chemicals within an activated carbon/water 
paste reduced the absorption rate by over 97 
percent. Their work also demonstrated the 
difference between dermal absorption from a 
methanol solution and absorption from a 
soil/water paste. Chemical sorption of 
non-polar organic chemicals to the soil 
complex resulted in an 85 percent reduction 
in the measured dermal absorption rate. 

Dermal absorption of soil-bound chemicals 
over a 24-hour period has been reported for 
several semivolatile organic chemicals. For 
a variety of semivolatile organic compounds, 
the range of absorption is estimated to be 1 
to 10 percent (Kimbrough et al., 1984; and 
Ryan et al., 1987). Dermal transfer of PCBs 
under average and reasonable worst-case 
scenarios were estimated at 1 percent and 5 
percent, respectively (EPA, 1986e). 
Similarly, HPAHs have been estimated to have 
an upper-bound absorption rate from dusts and 
soils of approximately 6 percent 
(Heidelberger and Weiss, 1951 and Poiger and 
Schlatter, 1980). 

Based on the available empirical and 
theoretical data, the arithmetic average and 
upper 95th percentile absorption rates for 
semivolatile organic compounds were estimated 
at 2 percent and 10 percent, respectively. 
Assuming that the underlying distribution of 
these data is normal (Gaussian), the 
resultant standard deviation for dermal 
absorption of these compounds is 
approximately 5 percent. 

Body Weight. The final term of the exposure 
and dose equation presented above is body 
weight. For the adult MEl, body weight was 
based on statistical summaries of adults between 
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the years of 18 and 75 (EPA, 1989a). Based on 
these data, the average adult weighs 71.8 kg 
(158lbs). The lower 5th percentile body weight 
of approximately 52.2 kg (115 Ibs) was used to 
describe worst-case conditions leading to a 
higher chemical dose (see equation presented 
above). The body weight data are normally 
distributed (Figure 9.3). 

Soil Ingestion 

Incidental ingestion of soil is often a primary 
route of exposure to chemicals in soil. The 
adult MEl may ingest small amounts of soil as a 
result of hand-to-mouth behavioral patterns 
which may follow earth moving or other soil 
contact activities. We have included this route 
in the PACCAR Renton site risk assessment, 
incorporating conservative assumptions to 
account for uncertainties in exposure estimates. 

Most Exposed Individual (MEl). The MEl 
scenario for soil ingestion was assumed to be 
identical to that described above for dermal 
absorption exposures. 

In deriving estimates of soil ingestion 
exposures, consideration is given to the 
following parameters specific to the MEl 
scenario: frequency and duration of soil 
exposure, soil ingestion rate, soil contaminant 
concentration, and internal (gastrointestinal) 
absorption rate. These factors, with their 
associated uncertainty, provide the basis for 
exposure estimates via this route. The equation 
which describes soil ingestion exposures is 
discussed by EPA (1989a) and may be generalized 
as follows: 

INGEST = FREQ x CONSUM x CONC x ABSORP 

where: 

INGEST 
FREQ 
CONSUM 
CONC 
ABSORP 

= 
= 
= 
= 
= 

Soil Ingestion of contaminant in mg/day 
Exposure Frequency in hours/day 
Soil Ingestion Rate in mg/hour 
Soil Contaminant Concentration (by wt) 
gastrointestinal absorption (by wt) 

Soil ingestion exposure estimates are converted 
into lifetime dose equivalents using the 
following equation: 

DOSE = INGEST x TIME / (WEIGHT x LIFE) 
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Lifetime contaminant Dose in mg/kg-day 
Duration of Exposure in years 
Body Weight of the Individual in kg 
Lifetime of the Individual (75 years) 

The rationale for selection of each numeric 
factor used in the exposure calculation 
(including the statistical range) is discussed 
below. 

Frequency of Soil Exposure. The daily 
frequency and lifetime duration of soil 
ingestion exposures under the MEl scenario was 
assumed to be identical to that described above 
for dermal absorption exposures. The average 
and upper 95th percentile exposure frequencies 
for the MEl are 5.9 hr/day and 9 .2 hr/day, 
respectively. The average and upper 95th 
percentile duration of such exposures was 
assumed to be 10 years and 40 years, 
respectively. 

Soil Ingestion Rate. Empirical data on the 
ingestion rate of soil have only been reported 
for young children between the ages of 1 to 6 , 
since such children are considered most likely 
to ingest soil (Binder et al., 1986; Clausing et 
al., 1987; EPA, 1989a - citing numerous other 
literature sources). Soil ingestion by adults 
is generally considered to occur at some 
fraction of the rate of young children. 

Of the two empirical studies reviewed by EPA 
(1989a) which have examined soil ingestion rates 
of nursery school-aged children, the 
investigation reported by Clausing et al. (1987) 
is considered the most defensible, since the 
authors examined both test and control 
populations in their study. A statistical 
summary of their results (corrected for 
controls) is presented on Figure 9.4. The 
average and upper 95th percentile soil ingestion 
rates based on their data are 130 mg/day and 610 
mg/day, respectively. The data approximate a 
log-normal distribution. If these data are 
adjusted to account for an approximate average 
8-hour period that children of this age class 
may play outdoors (Hawley, 1985; EPA, 1989a), 
the resultant average and upper 95th 
percentile in situ hourly soil ingestion 
rates for children are 16 mg/hr and 76 mg/hr, 
respectively. 
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Although no empirical investigations of adult 
soil ingestion rates have apparently been 
conducted to date, several studies have 
estimated a range of potential ingestion rates 
which may apply to adults involved in a variety 
of activities (Hqwley, 1985; LaGoy, 1987; EPA, 
1989a - citing calabrese, et al., 1987). These 
estimates have been based primarily on 
considerations of soil adherence to hands (see 
Dermal contact Exposure discussion above) and 
hand-to-mouth behavioral characteristics. 

Hawley (1985) reasoned that an adult working 
outdoors for an extended period (8 hours) may be 
assumed to ingest a quantity of soil 
corresponding to the inside surface of the 
fingers and thumbs of both hands. Given a 
surface area of thesz extremities of 
approximately 150 cm , and the a~erage soil 
adherence to hands of 0.42 mg/cm under field 
and simulated field conditions (Lepow et al., 
1974; Roels et al . , 1980; Que-Hee, 1985; Versar, 
1989), the resultant soil ingestion rate is 
approximately 62 mg/day, or 7.8 mg/hr. LaGoy 
(1987) and Calabrese et al. (1987) argue that 
this rate should be viewed as an upper-bound 
(worst-case) value, and not representative of 
average ingestion. 

For the purposes of this assessment, the 7.8 
mg/hr rate derived above was assumed to 
represent the upper 95th percentile value of 
adult soil ingestion. If a similar data 
distribution is assumed between adult and 
childhood soil ingestion rates (see Figure 9.4), 
then the average adult soil ingestion rate would 
be equal to 7.8 mg/hr x (16/76) = 1.6 mg/hr. 
The average and upper-bound adult soil ingest ion 
rates derived in this manner are similar to 
values recommended by EPA Region 10 for use in 
risk assessment (EPA, 1989b). 

In addition to the direct soil ingestion rates 
discussed above, this assessment also considered 
the quantity of dust-borne contamination which 
enters the gastrointestinal tract indirectly via 
pulmonary movement. The rate of such soil 
ingestion is discussed in the section Dust 
and Vapor Inhalation below. 

Soil Concentration. Similar to the calculated 
dermal contact exposures discussed above, 
assumed chemical concentrations in ingested 
soils were based on analyses of exposed 
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surficial soils collected over the top 2.5 feet 
of the PACCAR Renton site. The upper 95th 
percentile values were calculated based on the 
higher of the log-normal (t-statistic) or 
empirical estimates. Mean concentration values 
were calculated directly as arithmetic averages 
of the data . 

Gastrointestinal Absorption. Internal 
absorption of chemicals ingested in a soil 
matrix has been somewhat better studied than 
that of dermal absorption, permitting estimates 
of the probable range of values which may 
occur. Chemical bonding and physical 
incorporation of cbmpounds with the soil matrix 
is known to reduce the absorption of some 
contaminants within the gastrointestinal tract, 
relative to pure substances. A summary of 
internal absorption rates reported for various 
types of soil contaminants is presented below , 
based on an assessment of available data. 

Metals. Toxicological criteria for oral 
exposures to metals are based on ingestion of 
the metal through a relatively "available" 
pathway such as drinking water (EPA, 1988a; 
EPA, 1989c). However, the relative 
gastrointestinal absorption of lead consumed 
in water is expected to be higher than that 
in soil, due to soil bonding. Summarizing 
the available data, Goyer (1986) and Klassen 
(1986) reported that healthy adults absorb 
from approximately 5 to 15 percent of the 
lead ingested with soil, relative to tha t in 
water. (Lower adult absorption rates of 1 to 
2 percent have been reported for other metals 
such as cadmium and chromium) . 

Relative to the adult values summarized 
above, lead absorption is known to be much 
greater in children, and in adults with 
certain nutritional deficiencies (Goyer, 
1986). Relative lead absorption as high as 
40 to 50 percent has been reported for these 
individuals. 

In order to provide a conservative estimate 
of metal absorption from ingested soils, the 
a verage relative absorption assumed for all 
metals was 50 percent. The upper 95th 
percentile absorption was assumed to be 100 
percent. 
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Volatile Organics. Volatile organics do 
not exhibit much affinity to soil matter and 
thus tend to be "available" within the soil 
matrix. We have assumed that volatiles 
ingested with soil are equally as available 
for absorption as by other oral routes (e.g., 
drinking water). Therefore, the average and 
upper 95th percentile relative absorption 
values are both 100 percent. 

Semivolatile organics. For general 
semivolatile organic chemicals and 
pesticides, a lower gastrointestinal 
absorption rate has been reported, relative 
to other oral routes of administration. The 
effect of the soil matrix on internal 
absorption rates was observed in studies of 
tetrachlorodibenzodioxin (TCDD ) conducted by 
Poiger and Schlatter (1980). They 
demonstrated that chemical sorption of TCDD 
from a soil complex ranged from 20 to 26 
percent, or an approximate 50 percent 
reduction in the measured internal absorption 
rate relative to the pure substance. 

Similar relative absorption rates have been 
reported for other compounds. EPA (1986e) 
estimated that PCBs ingested with soil were 
absorbed at a rate approximately 30 percent 
that of pure product or the product in an oil 
matrix. The relative absorption of 
benzo(a)pyrene administered orally in a soil 
matrix has been reported at approximately 50 
percent that of the pure substance (Chang, 
1943) . 

Based on the available data, the arithmetic 
average and upper 95th percentile relative 
internal absorption rate for semivolatile 
organic compounds was conservatively 
estimated at 50 percent and 100 percent, 
respectively. 

Body Weight. The statistical range of body 
weight for the MEl was assumed to be identical 
to that described above for dermal absorption 
exposures. The average and lower 5th percentile 
body weights are 71.8 kg (158 lbs) and 52.2 kg 
(115 lbs), respectively. 

Dust and Vapor Inhalation 

Exposure to chemicals present in soil may also 
result from inhalation of dust and vapors 
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generated at the PACCAR Renton site. We have 
included this route of exposure in the risk 
assessment, incorporating conservative 
assumptions to account for uncertainties in 
exposure estimates. 

Most Exposed Individual (MEl). For the 
adult MEl who works at the site and also resides 
adjacent to the facility, inhalation exposures 
could result from that individual's on-site 
occupational responsibilities as well as 
off-site residential activities. Therefore, 
both on-site and off-site exposure routes were 
considered in this assessment. 

For the childhood MEl, only off-site residential 
exposures were assumed, due to restricted site 
access under the present and planned future 
facility operations. Because of varying 
exposure characteristics and sensitivity of 
children in different age classes, this risk 
assessment considered separately young children 
aged 0 to 6 years, and older children aged 6 to 
18 years. 

In deriving estimates of inhalation exposures, 
consideration is given to the following 
parameters specific to the adult and childhood 
MEl scenarios: frequency and duration of 
exposure, air ventilation rate, predicted 
airborne contaminant concentration, and internal 
(pulmonary) absorption rate . These factors, 
with their associated uncertainty, provide the 
basis for exposure estimates via this route. 
The equation which describes inhalation 
exposures is discussed by EPA (1989a) and may be 
generalized as follows: 

INHALE = FREQ x VENT x CONC x ABSORP 

where: 

INHALE 
FREQ 
VENT 
CONC 
ABSORP 

= Inhalation of contaminant in mg/day 
= Exposure Frequency in hou5s/day 
= Air ventilation Rate in m /hour 
= Air Contaminant Concentration in mg/m 3 

= pulmonary absorption (by wt) 

Inhalation exposure estimates are converted into 
lifetime dose equivalents using the following 
equation: 

DOSE = INHALE x TIME / (WEIGHT x LIFE) 
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Lifetime contaminant Dose in mgjkg-day 
Duration of Exposure in years 
Body Weight of the Individual in kg 
Lifetime of the Individual (75 years) 

The rationale for selection of each numeric 
factor used in the exposure calculation 
(including the statistical range) is discussed 
below. 

Frequency of Exposure. The daily frequency 
and lifetime duration of combined on-site and 
off-site inhalation exposures under the adult 
MEl scenario was based on activity patterns of 
the general U.S . adult population. The on-site 
exposure frequency was discussed in the dermal 
absorption section above, with an average and 
upper 95th percentile frequency for the MEl of 
5.9 hrjday and 9.2 hrjday, respectively. 

The average adult male spends approximately 98 
hours per week at his place of residence (EPA, 
1989a - citing Hill, 1985). This value equates 
to an average of 14.0 hrjday, or 58 percent of 
the time. The upper 95th percentile domestic 
(off-site) exposure frequency for the MEl was 
conservatively assumed to be 24.0 hrjday, or 100 
percent of the time. 

The on-site and off-site exposure frequencies 
discussed above were summed to obtain the 
total exposure frequency of the adult MEl. 
Based on these data, the cumulative average and 
upper 95th percentile frequencies are 19 .9 
hrjday and 24.0 hrjday, respectively. 

For the childhood MEl, exposure frequency 
estimates were based on the average and 
upper-bound period of time spent at home. Since 
children spend an approximately equal period of 
time at home as adults (EPA, 1989a), the 
domestic frequencies summarized above were also 
applied to the childhood MEl. The average and 
upper 95th percentile frequencies for the 
childhood MEl are thus 14.0 hrjday and 24.0 
hrjday, respectively. Similar exposure 
frequencies have been recommended by EPA Region 
10 for risk assessment purposes (EPA, 1989b). 

The assumed lifetime duration of inhalation 
exposures under the childhood and adult MEl 
scenario was based on EPA Region 10 compilations 
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for the conservative residential site use 
condition (EPA, 1989b). Based on an assessment 
of data available on the mobility of the U.S. 
population, EPA (1989b) concluded that the 
average length of time that an individual may 
reside at a given residence is approximately 35 
years, or 47 percent of a lifetime. The 
upper-bound duration recommended for risk 
assessment purposes is the average life 
expectancy of 75 years. Assuming that the 
underlying distribution of exposure duration is 
normal (Gaussian), and that EPA's (1989b) 
upper-bound estimate approximates the upper 95th 
percentile condition, the resultant standard 
deviation for duration of exposure is 
approximately 24 years. The duration of 
exposure was assumed to be independent of age 
class. 

Air ventilation Rate. The pulmonary 
ventilation rate is the mass movement of air in 
and out of the lungs in a given period of time. 
Although the ventilation rate is known to vary 
somewhat with an individual's age, weight, sex, 
physical condition, and activity level, the 
latter factor (activity level) appears to 
account for most of the total reported variation 
of this parameter (based on EPA, 1985b). Age 
differences are relatively minor. Accordingly, 
for this risk assessment the ventilation rate is 
assumed to be only a function of activity. 

A statistical summary of ventilation rates under 
four activity classes (resting, light, moderate, 
and heavy) is presented in Table 9.1, based on 
E~A (1985b). Average values ra~ge from 0.51 
m jhr during resting, to 3.95 m j hr during 
periods of heavy activity. The data within each 
activity class are reported to approximate a 
normal (Gaussian) distribution, with 
coefficients of variation of roughly + 40 to 
+ 60 percent. . -

The relative frequencies of the four activity 
classes under both indoor and outdoor conditions 
have been summarized by EPA (1985b and 1989a) . 
The estimated average and upper-bound activity 
frequencies are summarized in Table 9.1. Based 
on this compilation, the average individual 
spends less than 10 percent of his or her time 
at the moderate or heavy activity level. Under 
upper-bound (worst-case) conditions , however, as 
much as half of his or her time may be spent at 
a moderate or heavy activity level. 
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Table 9.1 - Summary ot Air Inhalation Factors Developed tor the 
PACCAR Renton Risk Assessment 

Source: EPA, 1985a 
Ventilation Rate in Liters per Minute 

PARAMETER Resting Light Moderate 

Sample Size 1,049 1,321 
Minimum 2.3 2.3 
Arithmetic Mean 8.5 10.4 
Maximum 18.8 27.6 

Std. Dev. (Est. 'J 3.3 5.4 
Upper 95 percent 14.0 19.4 
Coet. Variation 39% 52% 

, Notes: Standard devlallOn estimated based on a normal dlstnbutlon 
between the average and maximum values. 

Source: EPA, 1989a 

208 
14.4 
33.6 
78.0 

17.2 
61.8 
51% 

AC1ivity Pattern in Hours per Day 

PARAMETER Resting Light Moderate 

Indoors: 
Arithmetic Mean 9.82 9.82 
Upper-bound 19.64 19.64 

Outdoors: 
Arithmetic Mean 1.37 1.37 
Upper-bound 2.73 2.73 

Total: 
Arithmetic Mean 11.19 11 .19 
Std. Dev. (Est. 'J 7.73 7.73 
Upper 95 percent 23.91 23.91 
Coet. Variation 69% 69% 

, Notes: Standard devlallOn estimated based on a normal dlstnbullOn 
between the arithmetic mean and maximum or upper-bound values. 
The upper-bound estimates given in EPA (1989a) were assumed to 
represent the 90th percentile value. 

Calculated 
Ventilation 

Rate 
in m3/hour 

Arithmetic Mean 
Standard Deviation ' 
Upper 95 percent 
Coef. Variation 

, Notes: Standard devlallOn calculated 
based on first-order uncertainty, 
assuming independent variables. 

0.68 
0.65 
1.75 
95% 

0.71 
2.04 

0.70 
4.00 

1.41 
2.78 
5.98 
197% 

Hart Crowser 
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Heavy 

478 
23.4 
65.8 

183.4 

41.0 
133.3 
· 62% 

Heavy 

0.10 
1.02 

0.12 
4.00 

0.22 
3.11 
5.33 

1419% 
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In order to derive a cumulative average and 
upper 95th percentile ventilation rate 
appropriate to the MEl, the statistical rate and 
frequency data summarized in Table 9.1 were 
applied to a first-order error propagation 
(uncertainty) model (Cornell, 1973; see Appendix 
I). The results of these calculations suggest 
that the overall ave3age ventilation rate is 
approximately 0.68 ~ /hr, with a standard 
deviation of 0.65 m /hr. The estimated upper 
9~th percentile ventilation rate is 1.75 
m /hr. These values were used in the PACCAR 
Renton site risk assessment to calculate 
potential inhalation exposures for all MEl age 
groups. 

Air Concentration. The air concentration used 
to calculate potential inhalation exposures at 
the PAC CAR Renton site represents the sum of 
particulate and vapor phases of contaminants 
predicted to be released from exposed surficial 
soils of the site. Surficial soils were assumed 
to be represented by samples collected from the 
top 2.5 feet of soil within uncovered areas of 
the site, as discussed previously. 

The airborne concentration estimates represent 
the output of conservative models of atmospheric 
emissions from the site, as discussed in Section 
8. Separate models were used to compute 
fugitive dust and volatilization releases. Data 
and modeling uncertainties were propagated 
through the predictive equations to estimate the 
probable range of outcomes. These uncertainties 
are reflected in the upper 95th percentile 
concentration estimates. 

Pulmonary Absorption. Different relative 
pulmonary absorption rates were assumed in this 
risk assessment, depending upon whether the 
ventilated contaminant was present in a vapor or 
dust matrix. Because of the high chemical and 
biological availability of vapors, absorption of 
chemical vapors ventilated into the lungs was 
assumed to be 100 percent, relative to 
toxicological criteria for inhalation exposures. 

Not all of the fugitive dust ventilated into the 
lungs is expected to be available for internal 
absorption. Based on a review of available data 
conducted by EPA (Schaum, 1984) and Ecology (D. 
Bradley, written communication, 1989), we have 
assumed the following: 
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o An average of 20 percent of the inspired 
particulates are expired from the lungs with 
little or no absorption; 

o An average of 40 percent of the inspired 
particulates are transported from the lungs 
to the gastrointestinal tract with little or 
no pulmonary absorption (gastrointestinal 
absorption is accounted via the soil 
ingestion pathway) ; 

o An average of 40 percent of the inspired 
particulates are retained within the lungs 
with complete absorption of contaminants; and 

o The upper 95th percentile absorption is 
equivalent to 100 percent of the total 
quantity of inspired particulates. 

The absorption values summarized above were 
applied to all dust-borne contaminants 
ventilated into the lungs. Chemical groupings 
were not differentiated in this assessment. 

Body Weight. The statistical range of body 
weight for the adult MEl was assumed to be 
identical to that described above for dermal 
absorption exposures. The average and lower 5th 
percentile body weights are 71.8 kg (158 lbs) 
and 52.2 kg (115 lbs), respectively. 

For the 0 to 6 year and 6 to 18 year age 
classes, body weight estimates were based on EPA 
(1989a). The average and lower 5th percentile 
body weights of 0 to 6 year children are 14 kg 
(32 lbs) and 9 kg (20 lbs), respectively. The 
average and lower 5th percentile body weights of 
6 to 18 year children are 44 kg (97 lbs) and 19 
kg (42 lbs) , respectively. 

Drinking Wa~er Consump~ion 

Human exposure to chemicals present at the 
PACCAR Renton site may occur via hydrologic 
releases into the local groundwater, and 
subsequent transport to the drinking water 
aquifer. We have included this route of 
exposure in the risk assessment, incorporating 
conservative assumptions to account for 
uncertainties in exposure estimates. 

Hydrogeologic analyses presented in previous 
sections of this report reveal that site 
groundwaters may discharge in a southwesterly or 
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westerly direction from the PACCAR site. since 
the City of Renton water system obtains its 
water supply from wells located approximately 
2,000 feet downgradient from a portion of the 
PACCAR site, drinking water is considered a 
potential exposure pathway for the MEl. 

All residences and businesses located 
potentially downgradient of the PACCAR site are 
served by the Renton water supply system. No 
existing drinking water wells (other than the 
Renton municipal wells) have been identified 
within the site vicinity which may be affected 
by site discharges. Although future domestic 
well installations within a zone immediately 
downgradient of the PAC CAR site are possible, 
such installations are considered highly 
unlikely within this developed 
commercial/industrial area. Low production 
rates caused by fine-grained soils in the 
immediate downgradient area also make 
installation of production wells near the site 
very unlikely. Nevertheless, at Ecology's 
direction (D. Bradley, personal communication, 
1989), the hypothetical worst-case scenario 
evaluated in this risk assessment considered the 
possible consumption of these waters. 

Most Exposed Individual (MEl). For the adult 
MEl who works at the site and also resides 
adjacent to the facility, potential drinking 
water exposures could result from that 
individual's on-site occupational 
responsibilities as well as off-site residential 
activities. Therefore, both on-site and 
off-site exposure routes were considered in this 
assessment. For the childhood MEl, only 
off-site residential exposures were assumed, as 
discussed previously. 

In deriving estimates of potential drinking 
water exposures, consideration is given to the 
following parameters specific to the adult and 
childhood MEl scenarios: frequency and duration 
of exposure, tap water consumption rate, aquifer 
contaminant concentration, and internal 
(gastrointestina~) absorption rate. These 
factors, with their associated uncertainty, 
provide the basis for exposure estimates via 
this route. The equation which describes 
drinking water exposures is discussed by EPA 
(1989a) and may be generalized as follows: 

DRINK = FREQ x WATER x CONC x ABSORP 
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DRINK 
FREQ 
WATER 
CONC 

ABSORP 

= 
= 
= 
= 

= 
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Ingestion of contaminant in mg/day 
Exposure Frequency in hours/daY3 
Tap Water Consumption Rate in m / hour 
Aqui5er contaminant Concentration in 
mg/m 
Gastrointestinal absorption (by wt) 

Drinking water exposure estimates are converted 
into lifetime dose equivalents using the 
following equation: 

DOSE = DRINK x TIME / (WEIGHT x LIFE) 

where: 

DOSE 
TIME 
WEIGHT 
LIFE 

~ Lifetime contaminant Dose in mg/kg-da y 
= Duration of Exposure in years 
= Body Weight of the Individual in kg 
= Lifetime of the Individual (75 years ) 

The rationale for selection of each numeric 
factor used in the exposure calculation 
(including the statistical range) is discussed 
below. 

Frequency of Exposure. The daily frequency 
and lifetime duration of combined on-site and 
off-site drinking water exposures under the 
adult MEl scenario were equivalent to those 
described above for the inhalation pathway. The 
cumulative average and upper 95th percentile 
exposure frequencies are 19.9 hr/day and 24.0 
hr/day, respectively. Exposure frequencies for 
the childhood MEl were assumed to be identica l 
to those of the adult. 

The assumed lifetime duration of drinking wate r 
exposures under the childhood and adult MEl 
scenario was also similar to the inhalation 
pathway. The average and upper 95th percenti l e 
duration of exposure is 35 years and 75 years, 
respectively. The duration of exposure was 
assumed to be independent of age class. 

Tap Water Consumption Rate. A variety of 
studies have been conducted on drinking wa ter 
consumption rates for adults. Most of the 
reported studies have been based on large 
population surveys and other scientifically 
based data. The available data h av e been 
summarized by EPA (1989a) . 

Page 9- 24 



Hart Crowser 
J-1639-09 

One of the best available studies of drinking 
water consumption was conducted by the National 
Academy of Sciences (NAS, 1977). The results of 
this study, which have formed a basis for many 
drinking water regulations such as Maximum 
contaminant Levels (MCLs), suggest that the 
average adult con~~me~ approximately 1.63 liters 
per day (6.8 x 10 m /hr) of tap water and 
water-based drinks (e.g., coffee). 

statistical upper-bound rates were not reported 
in the NAS (1977) study. However, based on data 
reported by Gillies and Paulin (1983), the upper 
95th percentile water consumption rate for 
adults is estimated e5 a~proximately 2.21 
liters/day (9.2 x 10 m /hr). The 
distribution of adult water consumption rates 
are reportedly normal (i.e., Gaussian; based on 
Gillies and Paulin, 1983; and Cantor et al., 
1987; Figure 9.5). 

Data on the statistical range of water 
consumption rates of children have been 
summarized by EPA (1989a - citing EPA, 1984b). 
Based these data, the average and upper 95th 
percentile consumption rates for children aged 0 
to 6_~ea3s are approximately 0.71 liter/day (3.0 
X!g 3m /hr) and 1.02 liters/day (4.3 x 
10 m /hr) , respectively. The average and 
upper 95th percentile consumption rates for 
children aged 6 to 18 yeeSs ~re approximately 
1.00 liter/day (4.2 ~5103 m /hr) and 1.28 
liters/day (5.3 x 10 m /hr) , respectively . 

Some researchers have reported that dermal 
contact and inhalation exposures to contaminated 
water during showering activities may be as 
important as exposure via ingestion, 
particularly for volatile compounds (Brown et 
al., 1984). Recently, EPA has developed simple 
models which compare the level of exposure of 
volatiles via these "secondary" pathways with 
"primary" exposure via ingestion (Vanderslice 
and Ohanian, 1989). However, none of these 
models have presently been approved by EPA for 
use in risk assessment. 

Based on a review of the available data and 
modeling approximations, EPA Region 10 assume d 
that average and upper-bound risks associated 
with such "secondary" water exposure pathways 
can be approximated as a percentage of the 
calculated drinking water consumption risk (E PA, 
1989b). The assumed average and upper-bound 
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(worst-case) values for volatile compounds were 
100 percent and 200 percent, respectively . 
These values were assumed to represent the 
average and upper 95th percentile "secondary" 
exposures to volatiles in water attributable to 
the PACCAR site. This adjustment was not 
performed for non-volatile chemicals. 

Aquifer Concentration. The aquifer 
concentration used to calculate potential 
drinking water exposures represents the 
predicted contribution of site contaminants to 
the local water supply system(s). As discussed 
above, two drinking water exposure scenarios 
were considered in this assessment. The fir s t 
scenario was based on predicted contributions to 
the Renton well field which supplies wa ter to 
nearly all of the local community. The second 
scenario considered a hypothetical future 
drinking water well installed at the southwest 
boundary of the site where groundwater 
concentrations of site indicator chemicals are 
highest (see section 6). The two scenarios were 
considered separately in the risk assessment. 
Aquifer concentrations assumed under b oth of the 
scenarios are discussed below. 

The contributions of identified indicator 
chemicals to the Renton water supply s ystem we re 
calculated using a groundwater transport and 
dilution model calibrated to local hydrogeologic 
conditions. The calculation procedures and 
assumptions are discussed in section 8. The 
hydrologic transport model employed in this 
analysis conservatively assumed that chemica l 
attenuation during transport from the site t o 
the well field was negligible. Additional data 
and modeling uncertainties were propag a ted 
through the predictive equations to estimate the 
probable range of outcomes . These unce rtaintie s 
are reflected in part by the upper 95th 
percentile concentration estimates. 

Drinking water concentrations under a worst-case 
scenario were based on a hypothetical future 
well installed at the southwest boundary of t h e 
site. The worst-case concentration estimates 
were compiled using data collected from on-si t e 
and off-site monitoring wells within this 
downgradient groundwater "plume" region of t he 
site. water quality data collected from sha l low 
and deep zones of wells LW-6, LW-9, LW-12, 
OSP-4, OSP-5, OSP-6, and OW-4 were c ompil e d for 
this worst-case analysis ( s ee Fig ure 5. 1 ). 
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These data were summarized statistically as the 
arithmetic mean, upper 95th percentile, and 
"adjusted" standard deviation of log-normally 
distributed data, as described in Appendix I. 
The original data values used in this analysis 
are presented on Figures 6.70 to 6.81. Because 
of uncertainties regarding the validity of 
pre-1988 arsenic data (see discussion in 
Subsection 6.3.4), only data collected during 
the 1988 - 1989 Hart Crowser study period were 
utilized in this analysis. 

Gastrointestinal Absorption. Water-borne 
chemicals are often relatively available for 
internal absorption. Furthermore, many of EPA's 
toxicological criteria for oral exposures were 
developed using drinking water administration of 
the chemical dose. Accordingly, both the 
average and upper-bound relative internal 
absorption of drinking water contaminants were 
assumed to be 100 percent. 

Body Weight. The statistical range of body 
weight for the adult MEl was assumed to be 
identical to that described above for dermal 
absorption exposures. The average and lower 5th 
percentile body weights are 71.8 kg (158 lbs) 
and 52.2 kg (115 lbs), respectively. 

For the 0 to 6 year and 6 to 18 year age 
classes, body weight estimates were based on EPA 
(198'9a). The average and lower 5th percentile 
body weights of 0 to 6 year children are 14 kg 
(32 lbs) and 9 kg (20 lbs) , respectively. The 
average and lower 5th percentile body weights of 
6 to 18 year children are 44 kg (97 lbs) and 19 
kg (42 lbs), respectively. 

Fish Consumption 

Besides the Renton water supply system, the 
other major rec'eptor of site groundwater 
discharges is the Cedar River. A relatively 
small quantity of surface water also discharges 
from the site to the Cedar River. since many of 
the indicator chemicals identified at the PACCAR 
site are known to bioconcentrate in fish tissue 
(Table 7.1), and because the Cedar River and 
adjacent waters of Lake Washington support a 
rather large recreational fishery (METRO, 1982 ) , 
the potential for chemical exposure via local 
fish harvesting was considered in this risk 
assessment. We have included this route of 
exposure in the risk assessment, incorporating 
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conservative assumptions to account for 
uncertainties in exposure estimates. 

Most Exposed Individual (MEl). For the adult 
MEl, potential fish consumption exposures could 
result from that individual's off-site" 
recreational fishing activities. Similar 
potential exposures apply to the childhood MEl. 

In deriving estimates of potential fish 
ingestion exposures associated with the PACCAR 
site, consideration is given to the following 
parameters specific to the adult and childhood 
MEl scenarios: frequency and duration of 
exposure, consumption rate of fish, predicted 
water contaminant concentration within the Cedar 
River, fish bioconcentration, and internal 
(gastrointestinal) absorption rate. These 
factors, with their associated uncertainty, 
provide the basis for exposure estimates via 
this route. The equation which describes fish 
consumption exposures is discussed by EPA 
(1989a) and may be generalized as follows: 

FMEAL = FREQ x FISH x RIVER x BCF x ABSORP 

where: 

FMEAL 
FREQ 
FISH 
RIVER 
BCF 
ABSORP 

= 
= 
= 
= 
= 

Consumption of contaminant in mg/day 
Exposure Frequency (source percentage) 
Recreational Fish Consumption in mg/day 
Cedar River Concentration (by wt) 
Fish Bioconcentration Factor (by wt) 
Gastrointestinal absorption (by wt) 

Fish consumption exposure estimates are 
converted into lifetime dose equivalents using 
the following equation: 

DOSE = FMEAL x TIME / (WEIGHT x LIFE) 

where: 

DOSE 
TIME 
WEIGHT 
LIFE 

= Lifetime contaminant Dose in mg/kg-day 
= Duration of Exposure in years 

Body Weight of the Individual in kg 
= Lifetime of the Individual (75 years) 

The rationale for selection of each numeric 
factor used in the exposure calculation 
(including the statistical range) is discussed 
below. 
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Frequency of Exposure. The daily frequency of 
recreational fishing exposures under both the 
adult and childhood MEl scenarios were based on 
the assumption that an average of 25 percent of 
the total amount of fish caught recreationally 
by the MEl was obtained from the Cedar River. 
This value has been recommended by EPA (1989b) 
for the proportion of a variety of foodstuffs 
which are derived from a single source. For the 
upper 95th percentile condition, 100 percent of 
the recreational fish consumed were assumed to 
be obtained from the Cedar River. 

The assumed lifetime duration of fish 
consumption exposures under the childhood and 
adult MEl scenario was equivalent to the 
inhalation and drinking water pathways discussed 
above. The average and upper 95th percentile 
duration of exposure is 35 years and 75 years, 
respectively. The duration of exposure was 
assumed to be independent of age class. 

Recreational Fish Consumption Rate. Using the 
results of a nationwide survey of nearly 25,000 
fish-eaters and nonfish-eaters, Javitz (1980) 
estimated that the average rate of consumption 
of fish and shellfish in the u.s. is 14.3 
gmjday. Average consumption of fish alone was 
6.5 gmjday. These consumption rates have formed 
the basis for a variety of water quality 
criteria developed by EPA (1986b). 

certain individuals, particularly recreational 
fishermen, consume much larger quantities of 
fish than the national average. Based on a 
survey of 300 sport fishermen in Commencement 
Bay (Puget sound, WA), Pierce et al. (1981) 
estimated that the upper 95th percentile fish 
consumption rate of recreational fishermen was 
approximately 194 gmjday. Similar upper-bound 
rates were reported by Puffer (1981) for the Los 
Angeles area. The data distribution of 
recreational fish consumption rates is 
approximately log-normal (Figure 9.6). 

For the MEl scenario appropriate to the PAC CAR 
Renton site, the average and upper 95th 
percentile fish consumption rates were estimated 
at 14.3 gmjday and 194 gmjday, respectively, 
based on the data cited above. Similar average 
and upper-bound values were recommended by EPA 
(1989a) for risk assessment purposes. 
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Cedar River Concentration. Similar to the 
Renton aquifer calculations, the contributions 
of identified indicator chemicals to the Cedar 
River were calculated using a groundwater 
transport and dilution model calibrated to local 
hydrogeologic conditions. The calculation 
procedures and assumptions are discussed in 
section 8. The predicted concentrations of 
indicator chemicals during seasonal low flow 
conditions within the Cedar River were presented 
in section 8.2. The predicted mixed river 
concentrations are only a small fraction of the 
ambient concentrations reported for the Cedar 
River (METRO, 1982; City of Seattle, unpublished 
data). 

The hydrologic transport model employed in t his 
analysis conservatively assumed that chemical 
attenuation during transport from the site to 
the river was negligible. Additional data and 
modeling uncertainties were propagated through 
the predictive equations to estimate the 
probable range of outcomes. These uncertainties 
are reflected in part by the upper 95th 
percentile concentration estimates. 

Fish Bioconcentration. The residue 
concentrations of indicator chemicals in fish of 
the Cedar River were computed as the product of 
the low-flow river concentration discussed 
above, and the reported aquatic bioconcentration 
factor (BCF) in edible freshwater fish tissue. 
Lower biotic residue concentrations of site 
contaminants are expected in nearshore and 
open-water areas of Lake Washington. 

The average fish BCFs utilized in this risk 
assessment were taken directly from EPA (1980 ) 
water quality criteria documents. These values 
formed a basis for EPA's prior derivation of 
water quality criteria to protect human health 
due to consumption of contaminated fish and 
shellfish. Use of EPA-derived BCFs thus 
provides consistency with existing regulatory 
criteria on fish consumption uses of water. The 
average BCFs derived by EPA (1980) are 
summarized in Table 9.2. 
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Table 9.2 - Bioconcentration Factors for Contaminants of Concern 
PACCAR Site 

Average Upper Bound 
CONTAMINANT OF BCFvalue BCFvalue 
CONCERN (a) (b) 

Arsenic 44 440 
Chromium 16 160 
Copper 290 2,900 
Lead 45 67 (c) 
Nickel 47 1,233 (c) 
Silver 1 10 
Zinc 51 456 (c) 

Benzene 5 50 
1,2-dichloroethane NA NA 
Ethylbenzene 38 380 
Toluene 11 110 
Xylenes NA NA 
Vinyl chloride 1 10 

Polynuclear aromatic 
hydrocarbons 30 300 

1,2-dichlorobenzene 56 236 (c) 
Hexachlorobenzene 8,690 86,900 
PCBs 31,200 312,000 

FOOTNOTES 
(a) Adopted from the most recent EPA Ambient Water Quality Criteria Documents (EPA, 1980, 

1986b). Values for the development of criteria were used wherever available, 
otherwise average values compiled for freshwater fish were used. 

(b) The upper bound was determined by multiplying the average values by 10 except where noted. 
(c) For values where the data were available, the upper bound values were determined by plott ing 
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data from EPA, 1980; EPA, 1986b; Callahan, 1979; Verschueren, 1983; assuming a log-normal distribution 

NA - bioconcentration factors have not been developed by EPA at this time. 
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The upper 95th percentile BCFs utilized in this 
risk assessment were also based on data compiled 
by EPA (1980) for water quality criteria. For 
each indicator chemical, the reported BCFs for 
edible tissue of freshwater fish were compiled. 
Since these data typically approximated a 
log-normal distribution (Figure 9.7), the upper 
95th percentile value was based on either the 
log-normal t-statistic or the empirical value, 
as discussed in Appendix I. For chemicals with 
very little BCF data (i.e., less than 4 data 
values), the upper-bound BCF was conservatively 
assumed at 10 times the average reported by 
EPA. The upper 95th percentile BCFs derived in 
this manner are summarized in Table 9.2. 

Gastrointestinal Absorption. Similarto 
chemicals present in drink·ing water, biological 
residues of contaminants are often relatively 
available for internal absorption. Furthermore, 
many of EPA's toxicological criteria for oral 
exposures were developed using dietary 
administration of the chemical dose. 
Accordingly, both the average and upper-bound 
relative internal absorption of fish tissue 
contaminants was assumed to be 100 percent . 

Body Weight. The statistical range of body 
weight for the adult MEI was assumed to be 
identical to that described above for dermal 
absorption exposures. The average and lower 5th 
percentile body weights are 71.8 kg (158 lbs) 
and 52.2 kg (115 lbs) , respectively. 

For the 0 to 6 year and 6 to 18 year age 
classes,body weight estimates were based on EPA 
(1989a). The average and lower 5th percentile 
body weights of 0 to 6 year children are 14 kg 
(32 lbs) and 9 kg (20 lbs), respectively. The 
average and lower 5th percentile body weights of 
6 to 18 year children are 44 kg (97 lbs) and 19 
kg (42 lbs), respectively. 

Water Contact Recreation 

Potential exposure to site contaminants could 
also occur as a result of water-related 
recreational activities. Local swimming and 
other primary contact activities occur primarily 
in nearshore areas of Lake Washington, including 
a major park facility located near the Johns 
Creek discharge into the lake. Although dermal 
absorption and incidental ingestion of nearshore 
lake waters may represent potential contaminant 
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exposure pathways, this exposure route is 
expected to be much smaller than those discussed 
previously (e.g., on-site soil ingestion or 
drinking water consumption). This conclusion is 
based on several factors, including: 

o The water quality of Johns Creek is typical 
of regional stormwaters (see Table 6.13); 

o Surface water discharged from the PAC CAR site 
is largely restricted to wet weather storm 
events when water-related recreation is 
minimal; and 

o Dispersion and dilution of the Johns Creek 
discharge in the nearshore area of Lake 
Washington is likely to be quite large 
(generally more than a ten-fold dilution; 
Pelletier et al., 1984). 

other concerns such as the general lack of 
reliable data on water-related dermal absorption 
rates for the identified contaminants of concern 
limit assessments of risk via this exposure 
route. For these reasons, exposure to site 
contaminants during water contact recreation 
activities was not specifically addressed in 
this risk assessment. 

9.1.3 Dose Calculations 

Average Exposures 

The exposure factor data developed and presented 
in the previous section form the basis for 
calculations of the cumulative daily and 
lifetime dose of each indicator chemical via the 
various potential routes of exposure. A tabular 
summary of each exposure factor is presented in 
Table 9.3. This risk assessment follows 
conservative EPA guidance (EPA, 1986a, 1988e, 
and 1989b) by assuming that the dose from all 
routes of exposure (i.e., dermal, oral, and 
inhalation) may be additive. Accordingly, the 
cumulative average dose is calculated simply as 
the sum of individual average doses derived from 
each of the five pathways identified and 
quantified for the MEl. For chemicals such as 
PAHs where different toxicological criteria have 
been developed for specific exposure routes 
(e.g., oral versus inhalation), separate dose 
calculations were performed for these exposure 
routes. 
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Table 9.3 _ Summary of Most Exposed Individual (MEl) Parameters for PACCAA Renton Site 

Average Upper-Bound 

Exposure Factor Units Condition Condition (a) 

I. Dermal Absorption: 
a. Frequency hrsJday 5.8 9.2 

b. Duration years 10 40 

e. Surface Area em2 3,300 8,300 

d. Soil Adherence Rate mg/cm2-hr 0.039 0.093 

e. Soil Concentration ppm (b) (b) 

f. Dermal Absorption : 
Metals bywt. 0.2oJb 1.0oJb 

Volatiles bywt. 15.0oh 25.0% 

Semi-volatiles bywt. 2.0% 10.0% 

g. Body Weight kg 72 52 

II. Soil Ingestion: 
a. Frequency hrsJday 5.8 9.2 

b. Duration years 10 40 

e. Ingestion Rate mgfllr 1.6 7.8 

d. Soil Concentration ppm (b) (b) 

e. Internal Absorption: 
Metals bywt. 50% 100% 

Volatiles bywt. 100% 100% 

Semi-volatiles bywt. 50% 100% 

f. Body Weight kg 72 52 

III. Inhalation: 
a. Frequency hrsJday 19.9 24.0 

b. Duration years 35 75 

e. Ventilation Rate m3lhr 0.68 1.75 

d. Air Concentration mg/m3 (b) (b) •. Internal Absorption: 
Metals bywt. 4QO,.-b 100% 

Volatiles bywt. 100% 100% 

Semi-volatiles bywt. 500h 100% 

f. Body Weight: 
o to 6 years kg 14 9 

6to 18 years kg 44 19 

18 to 75 years kg 72 52 

tV. Drinking Water: 
a. Frequency hrsJday 19.9 24.0 

b. Duration years 35 75 

c. Consumption Aate: 

o to 6 years m3lhr 3.0E-05 4.3E-05 

6 to 18 years m3lhr 4.2E-05 5.3E-05 

18 to 75 years m3lhr 6.8E-05 9.2E-05 

d. Aquifer Concentration mg/m3 (b,e) (b,e) •. Internal Absorption bywt. 100% 1000Jb 

f. Body Weight: 
o to 6 years kg 14 9 

61018 years kg 44 19 

18 to 75 years kg 72 52 

V. Fish Consumption: 

a. Frequency by source 25% 100% 

b. Duration years 35 75 

c. Fish Consumption Rate mg/day 14 194 

d. River Concentration mg/m3 (b) (b) 

e. Bioconcentration bywt. (b,d) (b,d) •. Internal Absorption bywt. 100% 1000h 

g. Body Weight: 
o to 6 years kg 14 9 

6 to 18 years kg 44 19 

18 to 75 years kg 72 52 

a) When statistical data for a given exposure parameter exist . the upper-bound condition 
represents the 95th percentile "worst-<:ase" value. In the absence of statistical data. 
the upper-bound value is based on an assessment of available data. 

b) Soil. air. and water data based on site Quantifications and modelling; see text. 
c) Groundwater wells at the site boundary are assessed in a separate risk scenario. 

General 
Data 

Distribution 

Normal 
Normal 
Normal 
Normal 

Log-normal 

Unknown 
Unknown 
Unknown 

Normal 

Normal 
Normal 

Log-normal 
Log-normal 

Unknown 
Unknown 
Unknown 

Normal 

Normal 
Normal 
Normal 

Log-normal 

Unknown 
Unknown 
Unknown 

Normal 
Normal 
Normal 

Normal 

Normal 

Normal 
Normal 
Normal 

Log-normal 
Unknown 

Normal 
Normal 
Normal 

Normal 
Normal 

Log-normal 
Log-normal 
Log-normal 

Unknown 

Normal 

Normal 
Normal 

d) Fish concentrations calculated based on transport modelling and bioconcentration factors. 
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Statistical 
Dependence 

Il.a.llll.a. 
tl.b.llll.b . 

Il.d.llll.d . 

IU.lIIU. 

l.a.lIIl.a. 
I.b.lttl.b. 

I.e.llll .d . 

I.g.lIlU. 

l.a.l11.8. 
I.b.lII.b. 

I.e.lll.d. 

I.g.llJ.f. 
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In addition to the average exposure scenario 
discussed above, EPA Region 10 recommends that 
calculations of theoretical upper-bound 
exposures be performed for the risk assessment. 
Under such a worst-case scenario, all of the 
exposure factors are set at their upper-bound 
limits. For example, the dermal contact dose 
received by the MEl is calculated based upon 
simultaneous occurrence of the upper 95th 
percentile contact frequency, the upper 95 
percent exposed skin area, the upper 95 percent 
soil adherence rate, the upper 95 percent 
surficial soil concentration, the upper 95 
percent dermal absorption rate, the upper 95 
percent exposure duration, and the lower 5 
percent body weight. In addition, all 
theoretical upper-bound exposures for all five 
pathways are also assumed to occur 
simultaneously, with additive doses. 

The theoretical upper-bound condition is 
therefore calculated assuming that every factor 
used in the exposure assessment reaches its 
worst-case value simultaneously. However, a 
number of investigators (e.g., Burmaster and 
Stackelberg, 1989; Roscoe, 1989) have noted that 
this assumption is not realistic, and may not be 
meaningful in a risk assessment context. 

Although the probability of occurrence for the 
upper-bound of an individual factor is set in 
this assessment at 0.05 (i.e., 5 percent), the 
probability of simultaneous "worst case" 
occurrence of all 37 exposure factors is -1 0 
typic~~OY much lower, an~ Could_jBP:oach 10 
to 10 . (For perspect~ve, 10 ~s 

equivalent to a ratio of one drop of water in 
the entire earth's ocean.) Clearly, upper-bound 
exposures calculated in this manner represent 
rare occurrences, and are unlikely to represent 
realistic chemical doses associated with the 
site. 

The limitations of the theoretical upper-bound 
estimates are obvious. Nevertheless, such 
calculations may be used for preliminary 
screening of the exposure data to determine if 
the potential for risk at a given site may 
exist. since the calculations are relatively 
simple to perform, we included the theoretical 
upper-bound estimates in the PAC CAR risk 
assessment as such a screening tool. More 
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detailed analyses of probabilistic exposure 
conditions were performed if the results of the 
initial screening indicated that risks above 
general regulatory guidelines were possible 
(i.e., Hazard Index g6eater than 1.0 or cancer 
risk greater than 10 ). 

Probabilistic Upper-bound Exposures 

Monte Carlo simulation 

Methods for calculating upper-bound exposure 
estimates for risk assessments based on detailed 
probabilistic computations have been 
investigated and discussed by EPA (1988e, 1989a , 
and 1989b; Roscoe, 1989) and Burmaster and 
Stackelberg (1989). The method generally 
utilized by EPA to perform such a quantitative 
assessment is Monte Carlo simulation. This 
method consists of performing a large number of 
iterations (e . g., 1,000+) of the cumulative 
exposure equations discussed above. The input 
data are based on random "sampling" from the 
data distribution of each of the 37 individual 
factors (e.g., Figure 9.2). The output of the 
calculations are .then compiled into a cumulative 
distribution to determine statistical properties 
of the calculated exposures. The upper 95th 
percentile exposure value is one such 
statistical estimate obtained from the Monte 
Carlo simulation. An example of the Monte Carlo 
output is presented on Figure 9.8, based on 
conditions discussed in Appendix I (and Figure 
9.2) . 

One of the key limitations of the general Monte 
Carlo approach is that all of the individual 
exposure factors are assumed to be independent . 
Some of the exposure factors, however, may not 
be independent. For example, it is reasonabl e 
to expect that the combined exposures result ing 
from dermal contact and soil ingestion are 
dependent. Such exposures would likely occur to 
the same individual who comes in regular contact 
with site soils. The dependence between these 
two exposure pathways affects the frequency, 
duration, soil concentration, and body weight 
factors of the MEl. 

As another example, many of the different 
indicator chemicals present at the PACCAR site 
are spatially correlated, and thus not 
independent from one another. In these example 
cases, consideration of the dependence between 
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exposure pathways and indicator chemicals has 
the effect of increasing the predicted 
magnitude of the upper 95th percentile dose and 
risk estimates. Under these conditions, the 
Monte Carlo output would underestimate the 
true probabilistic risks posed by the PACCAR 
site. In part because of this limitation, EPA 
(1989b) has remained tentative in the acceptance 
of Monte Carlo analyses for risk assessment (J. 
Yearsley, EPA Region 10, personal communication) . 

First-order Uncertainty Analysis 

An alternative approach to probabilistic risk 
assessment which is not limited by the 
assumption of independence is first-order 
uncertainty analysis (Cornell, 1973). Although 
the method provides statistical information 
similar to the Monte Carlo simulation, 
first-order analysis is mathematical in nature, 
and is based on the truncated first-order terms 
of the Taylor pOlynomial expansion. 

The utility and validity of first-order analysis 
has been well documented in the engineering and 
systems ecology literature (Lettenmaier and 
Richey, 1979; Ayyub and Haldar, 1984; Yen and 
Cheng, 1986; Melching et al., 1987). However, 
to date its use in risk assessment has been 
limited. A description of the theory and 
mechanics of the first-order methodology applied 
to risk assessment is presented in Appendix I. 

The first-order analysis assumes that each data 
distribution can be approximated by an 
arithmetic average and Gaussian standard 
deviation in lieu of information on the complete 
probability distribution. In most cases, this 
assumption is entirely consistent with the 
available data (Table 9.3). However, for those 
factors characterized by distinctly non-norma l 
distributions, the standard deviation must b e 
"normalized" using first-order approximations. 
For the strongly log-normal (and worst-case) 
condition of the PACCAR soil lead concentration 
data (Figure 9.2), conservative methods are 
applied to derive the standard deviation (see 
Appendix I for a complete description of the 
methods) . 

The results of the first-order approximations of 
a worst-case example condition are compared wi th 
the "non-normalized" Monte Carlo calculations o n 
Figure 9 . 8. For the range of the distribution 
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of primary interest in this risk assessment 
(i.e., 0.50 to 0.95 probability), the dose 
calculated with the first-order model was 
higher than the Monte Carlo output. This 
result is due to the conservative methods 
utilized to compute the standard deviation 
(Appendix I). This conservative tendency is 
considered acceptable in a risk assessment. The 
conservative nature of the first-order model was 
also verified with Monte Carlo simulations 
performed on a subset of the calculations. 

As discussed above, one of the key parameters 
involved in the assessment of probabilistic 
upper-bound exposures is the independence of the 
individual exposure factors. A summary of 
dependency characteristics of each exposure 
factor is presented in Table 9.3. The 
dependence between exposure factors was 
incorporated into the first-order calculations 
of the upper 95th percentile dose. 

Dose Estimates 

A summary of average and probabilistic 95th 
percentile upper-bound chemical doses of the 
fifteen (15) indicator chemical groupings is 
presented for the young childhood (0 to 6 yr) 
and adult (18 to 75 yr) age classes in Table 9.4 
and 9.5, respectively. Calculated doses for the 
older childhood age class (6 to 18 yr) were 
lower than the other two age groups. 

The calculated chemical doses presented in 
Tables 9.4 and 9.5 refer to the City of Renton 
drinking water source scenario, since this 
scenario is the most realistic condition for 
drinking water risks, as discussed in Subsection 
9.1.2. A discussion of risks associated with 
consumption of drinking water derived from a 
hypothetical future well which may be installed 
immediately downgradient of the site is 
presented later in this section. 

For the childhood exposures, off-site inhalation 
of contaminated dust emissions from the site 
generally represented the predominant calculated 
exposure pathway for site contaminants (Table 
9.4). The subsequent ingestion of some of these 
dust particles as a result of pulmonary movement 
also represented a quantitative exposure pathway 
(see discussion above on air inhalation factors 
for additional explanation). 
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CALCULATED EXPOSURE PERCENT OF TOTAL EXPOSURE 
In mg/kg-day Soil Dermal Air Drinking Fish 
Arithmetic Upper 95'A> tngestion Contact tnhalation Water· Ingestion 

CONTAMtNANT Average Percentile Average Average Average Average Average 

METALS: 
Arsenic 1.35E-OS S.39E-OS 14''; O'A 14''; 5S'Io lS'Io 
Chromium 1.9SE-OS 9.97E-OS 41'" O'A> 41 'A> 17''; 0'10 
Copper 4.3SE-OS 2.2SE-05 42'10 0'10 42'10 12% 4% 
Lead 1.S3E-05 1.13E-04 4B'Io 0'10 4B'Io 4% 1% 
Nickel B.9BE-07 5.00E-OS 48% 0'10 4B'Io 0% 5% 
Silver 8.06E-07 5.40E-OS 50'10 0% 50% 0% 0'" 
Zinc 1.01E-05 4.5BE-05 34'10 0% 34'10 27% 4% 

VOLATILE ORGANICS: 
Benzene 4.S2E-09 3.04E-05 0% 0% 0% 0'10 100% 
1,2-Dichloroethane 7.B3E-09 2.70E-05 0'10 0'10 0% 0'10 100'10 
Eth • Tol • Xyl (ETX) 3.23E-04 2.3SE-03 0'10 0'10 100'A 0% 0% 
Vinyl Chloride 2.80E-09 8.3SE-04 0'" 0% 0'10 0% 100% 

EXTRACTABLE ORGANICS: 
Total Carcinogenic PAHs 5.10E-07 3.94E-06 50'10 0''; 50'10 0% 0% 
1,2-Dichlorobenzene 3.1SE-OB 5.74E-05 0'10 0'10 0'10 0''; 100'10 
Hexachlorobenzene O.OOE.OO 2.55E-05 0% 0% 0'10 0% 0'1< 
Total PCBs B.S9E-09 9.96E-OS 50% 0% 50'10 0% 0% 

• Existing City of Renton Wells 
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Table 9.5 - Summary of PACCAR Renton Site Potential Exposure Calculations for Adull (lSIO 75 Year) Exposures 

Calculated Exposure Percent of TOlal Exposure 
in mg/kg-day Soil Dermal Air Drinking Fish 
Arithmetic Upper 9soAl Ingestion Contact Inhalation Water" Ingestion 

CONTAMINANT Average Percentile Average Average Average Average Average 

METALS: 
Arsenic 4.73E-07 2.0SE-OS 20/0 100/0 SO/o 71°A> 9% 
Chromium S.SSE-07 2.S0E-OS S°A> 370/0 2soAl 27°A> 00/0 
Copper 1.19E-OS S.S8E-OS 80/0 400/0 300Al 190/0 3% 
Lead 4.21E-OS 2.77E-OS 100Al 47°" 3So" 70/0 0% 
Nickel 2.24E-07 1.22E-OS 100/0 490/0 370/0 00/0 40/0 
Silver 2.03E-07 1.32E-OS 110/0 510/0 3S0/0 0% 0% 
Zinc 3.03E-OS 1.23E-OS SO/o 2S0/0 220/0 40% 3°A> 

VOLATILE ORGANICS: 
Benzene 8.S8E-l0 S.9SE-OS 00/0 0% 0% 0% 1000;. 
l,2-Dichloroethane 1.S2E-OS 5.71 E-OS 00/0 0% 0% 0% 100'10 
Eth + Tol + Xyl (ETX) S.30E-OS 4.SSE-04 0'10 00/0 9S'Io 0'10 0% 
Vinyl Chloride S.4SE-10 l.S3E-04 00/0 00;. 0% 0% 100'10 

EXTRACTABLE ORGANICS: 
Total Carcinogenic PAHs S.8SE-07 S.14E-OS 2% 8S0/0 80/0 0'10 0% 
l,2-Dichlorobenzene S.1SE-OS 7.7SE-OS 00/0 0% 0% 0% 100'10 
Hexachlorobenzene O.OOE+OO 4.SSE-OS 0% 0'10 0'10 0% 0% 
Total PCBs 8.S3E-OS 1.SSE-OS 3'10 88'10 100/0 00/0 0'10 

" Existing City 01 Renton Wells 
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For the adult MEI exposure scenario, all five 
exposure pathways were quantitatively important 
in the dose calculations (Table 9.5). Metal 
intake was primarily attributable to dermal 
contact and air inhalation exposures, although 
potential arsenic doses from drinking water 
contributions to the aquifer were also 
important. Dermal contact exposures to 
semivolatile compounds such as HPAHs and PCBs 
were the primary exposure route identified for 
the MEI. 

It is important to note that these assumed 
exposure scenarios are not representative of 
exposures which would likely occur. They would 
only occur if the site were uncontrolled and no 
remedial actions are implemented to protect 
human health and the environment. The 
conservation baseline exposure scenario further 
assumes that contaminants have migrated to 
existing wells, the Cedar River, and/or into 
off-site air. As discussed in section 8.0, the 
assumed off-site exposure concentrations 
generally represent worst-case conditions. 

The potential significance of these exposures is 
evaluated in the following sections. 

9.2 TOXICITY ASSESSMENT 

This section summarizes the toxicity criteria of 
the indicator chemicals, based on the MEI dose 
calculations presented above. Brief summaries 
of pertinent toxicology information for the site 
indicator chemicals were presented previously in 
section 7.2. The reader is referred to the 
various EPA documents (e.g., Health Effects 
Assessments; HEA) and on-line databases (e.g., 
Integrated Risk Information System; IRIS; EPA, 
1988a) for a more comprehensive discussion of 
the available toxicology literature. 

The toxicity criteria utilized in this risk 
assessment were obtained from the most current 
source of EPA-approved criteria, based primarily 
on the IRIS on-line database. The most recent 
HEA documents, Drinking water criteria (DWC) , 
and Risk Assessment Forum documents available 
from EPA were also reviewed to obtain toxicity 
criteria, and particularly those which formed 
the basis for previous regulatory decisions. In 
cases where the regulatory status of a given 
chemical is in revision (based on IRIS), EPA was 
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contacted directly to obtain the most recent 
toxicological summary. 

Toxicity and risk assessments vary for different 
chemicals depending upon whether 
non-carcinogenic or carcinogenic toxic~ty 
criteria are used to assess potential risks. 
Some chemicals of concern may result in both 
non-carcinogenic and carcinogenic effects, 
although in most cases the EPA has published 
toxicity criteria for only the most sensitive 
type of health effect leading to the most 
restrictive toxicological criteria. 

The Acceptable Intake value for Chronic (AIC) 
exposure is a numerical value that describes a 
chemical's chronic toxicity. AIC values are 
based on long-term animal or human studies. 
When EPA completes verification of the chronic 
toxicity of a specific chemical, it establishes 
a "reference dose", or RfD. If the RfD for a 
chemical has been established, then the RfD is 
used as the AIC for evaluating long-term 
non-carcinogenic risks at the site. This 
"acceptable" dose is compared to the dose 
calculated from the exposure assessment to 
determine whether adverse effects might occur. 
If predicted exposure concentrations are below 
the level of the regulatory criteria, then no 
adverse health effects are expected. 

The risk of chemicals classified (by EPA) as 
potential human carcinogens is evaluated 
differently. The upper-bound cancer risk 
associated with a given dose is calculated by 
multiplying the dose from a given route of 
exposure by a cancer potency factor or potency 
slope. EPA derives potency values from the 
upper 95th percentile confidence limit of the 
slope of an extrapolated dose-response curve, 
and is denoted q *. The curve is fitted as a 
linearized mUlti~tage (i.e., non-threshold) 
relationship between a given dose and the 
observed experimental tumor incidence. Both 
because of the non-threshold assumption and the 
95th percentile confidence limit, the use of 
published ql* values gives a conservative 
upper bound estimate of potential risks 
associated with exposure. 

The oral and inhalation RfD and q * values 
used in this risk assessment are ~ummarized in 
Table 9.6. As discussed above, toxicity data 
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Table 9.6 - Summary of Toxicity Criteria for Indicator Chemicals 
Source: EPA (1989d) 

Reference Dose 
(mg/kg-day) 

CONTAMINANT Oral Inhalation 

METALS: 
Arsenic 1.0E-03 (a) 
Chromium S.OE-03 (a) 
Copper 3.7E-02 (b) (a) 
Lead 1.4E-03 (b) 4.3E-04 (b) 
Nickel 2.0E-02 (a) 
Silver 
Zinc 2.1 E-Ol (a) 

VOLATILE ORGANICS: 
Benzene 
1,2-Dichloroethane 
Eth + Tol + Xyl (ETX) 1.0E-Ol (c) 4.0E-Ol (d) 
Vinyl Chloride 

EXTRACTABLE ORGANICS: 
Total Carcinogenic PAHs 
1,2-Dichlorobenzene 4.0E-Ol 4.0E-02 
Hexachlorobenzene 8.0E-04 (a) 
Total PCBs 

Hart Crowser 
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Potency Factor 
(mg/kg-day)-l 

Oral Inhalation 

1.SE+OO S.OE+Ol 
4.1 E+Ol 

8.4E-Ol 

2.9E-02 2.9E-02 
9.1 E-02 9.1 E-02 

2.3E+OO 2.9E-Ol 

1.2E+Ol 6.1 E+OO 

1.7E+OO 1.7E+OO 
7.7E+OO 7.7E+OO 

(a) Where no RID or AIC value is available for inhalation exposures, the corresponding 
oral value was utilized as a surrogate toxicity criteria. 

(b) Value presented is an Acceptable Intake value for Chronic (AIC) exposure; 
no verified reference dose is available for this chemical. 

(c) Based on ethylbenzene. 
(d) Based on xylene. 
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for the indicator chemicals were generally 
obtained directly from EPA through either IRIS, 
HEA, or OWC sources. The basis for these 
criteria are discussed within the various EPA 
references and are not reproduced in this 
report. A brief summary of pertinent 
toxicologic information, which discusses the 
source of the toxicity criteria, for the 
chemicals was presented in section 7.2. 

9.3 RISK CHARACTERIZATION 

The exposure and toxicity assessments presented 
above form the basis for the characterization of 
chemical risks posed by the PAC CAR site. For 
carcinogens, the risk is presented as the 
upper-bound risk of contacting some form of 
cancer given continuous exposure over a 75-year 
lifetime. Guidelines of "acceptable" 
upper-bound cancer risks to protect the health 
of the public, including sensitive i~~ividuals, 
no~ally range from approximately 10 to 
10 ,or a chance of 1 in 10,000 to 1 in 
10,000,000 of developing cancer due to lifetime 
exposure to a carcinogen (EPA, 19~~f; Tra~~s and 
Hattemer-Frey, 1988). Risk of 10 to 10 
are most often used by EPA, Ecology, and other 
agencies as a guideline for "acceptable" risk to 
pr94ect pue~ic health. A target risk range of 
10 to 10 has been suggested in the most 
recent proposed draft of the National 
Contingency Plan (NCP) which guides work being 
completed under CERCLA. 

It should be noted that the calculated lifetime 
cancer risk is that risk where long-term 
exposure could result in up to one additional 
case of cancer per the referenced population 
under the assumed exposure assumptions. The 
actual risk ranges between zero to 1 case. 

Non-carcinogenic risk is evaluated differently. 
In this case, the daily dose resulting from site 
exposure is divided by the available RfO or AIC 
values to compute the Hazard Index. The Hazard 
Index was developed by EPA to assess the overall 
potential for non-carcinogenic effects posed by 
multiple chemicals (EPA, 1986a). The index i s 
not a mathematical prediction of the severity or 
incidence of the non-carcinogenic effects, 
rather it is an indication of potential 
exposure. If the hazard index is less than 1 
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then non-carcinogenic adverse health effects are 
not expected. 

The preliminary evaluation of the Hazard Index 
assumes that all effects are additive . However, 
if the cumulative risk index exceeds 1.0, the 
contaminants may be grouped by similar "critical 
effects". For compounds with different 
"critical effects" (or target organ toxicity on 
which the most sensitive federal criteria are 
based), Hazard Indices are recalculated after 
the compounds are grouped by critical effects in 
order to derive a better estimate of the 
additivity of the non-carcinogenic effects (EPA, 
1986a). If the Hazard Index calculated in this 
manner does not exceed 1.0, then 
non-carcinogenic adverse health effects are not 
expected. 

Because of the long-term exposure period assumed 
in the evaluation of cancer risks, and also 
because of the upper 95th percentile confidence 
bound employed (by EPA) in determining ql*' 
the estimated average exposure condition 
reported in Tables 9.4 and 9.5 generally 
provides a measure of exposure for carcinogenic 
risk characterization. Conversely, because 
non-carcinogenic effects may occur over shorter 
exposure periods, the upper-bound exposure 
values generally form the basis for assessments 
of non-carcinogenic risks. The use of these 
statistical exposure estimates for risk 
characterization calculations is generally 
consistent with EPA guidelines (EPA, 1986a, 
1988f). 

For the purposes of this risk assessment, the 
potency of dermal contact exposures were assumed 
to be roughly equivalent to oral exposures, when 
such exposures are corrected for absorption. 
The assumption of similar potency is somewhat 
supported by the observation that toxic effects 
due to oral exposure of the identified indicator 
compounds tend to be systemic in nature. In few 
cases do such chemicals appear to target a 
specific organ proximal to the point of exposure 
(e.g., lung cancer due to inhalation exposure). 

consistent with EPA guidelines, both 
carcinogenic and non-carcinogenic risks 
associated with all routes of exposure for each 
indicator chemical were initially assumed to be 
additive. Individual pathway risks were 
therefore summed to obtain an estimate of the 
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cancer risk and Hazard Index associated with 
each chemical. 

Preliminary Screening of Risks 

As discussed in section 9.1.3 above, the 
theoretical upper-bound chemical doses 
calculated for the PACCAR site were evaluated 
relative to toxicity criteria as a preliminary 
screening of potential chemical risks. The 
theoretical maximum risks calculated in this 
manner represent very rare risk outcomes, with 
an estim~ted PE~8abilitY58f oc~~Or7nce 
approach1ng 10 to 10 (10 1S 
equivalent to a ratio of much approximately one 
drop of water in the earth's ocean). The 
preliminary screening was performed only t o 
identify whether a more detailed probabilistic 
assessment of risks was warranted. 

The preliminary risk screening reveals the 
possibility that site risks may exceed general 
regulatory guideline levels under theoretical 
maximum exposure conditions. However, because 
of the very conservative method of calculation, 
the risks computed under such theoretical 
upper-bound conditions do not represent 
realistic risk outcomes. 

Accordingly, a more detailed probabilistic 
assessment of site risks was conducted for the 
PACCAR site. As discussed in Section 9.1.3, the 
risk outcomes considered in this assessment span 
a range from the arithmetic average to the 
estimated 95th percentile condition (i.e., the 
upper 95th percentile risk out of a distribution 
of possible risks). The 95th percentile 
condition is generally recognized as a 
reasonable upper-bound estimate for use in risk 
assessment, given the variety of data 
uncertainties and conservative assumptions which 
form the basis for risk characterization (EPA, 
1986a, 1988e, 1989a, and 1989b; Burmaster and 
Stackelberg, 1989; Roscoe, 1989). 

9.3.~ Hazard Index Ca~culations 

Tables 9.7 through 9.9 presents the 
non-carcinogenic Hazard Index calculations for 
the PACCAR site. Use of the Hazard Index was 
discussed earlier. Adverse health effects are 
not expected under the assumed conservative 
exposure conditions if the Index is less than 
1.0. 
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Under the baseline condition evaluated, soil 
exposure via dust inhalation contributed most to 
the upper-bound Hazard Index. Young children 
are predicted to .be the sub-population at 
greatest risk from lead exposure. However, the 
calculated cumulative upper-bound Hazard Index 
for young children is only 0.18, and indicative 
of little or no potential risk. 

It should be noted that there are currently no 
verified toxicity criteria available from EPA to 
evaluate lead toxicity. The risk calculations 
presented in Tables 9.7 through 9.9 were based 
on the use of previous criteria developed by 
that agency. These criteria are presently 
undergoing revisions by EPA. 

In this interim period prior to development of 
the new lead toxicity criteria, EPA and DSHS 
recommend that risk characterization of lead 
exposures associated with site soils also be 
performed based on a simple comparison of 
on-site soil concentrations with the 500 to 
1,000 mg/kg criterion developed by CDC (1985). 
Elevated blood lead levels have been reported in 
children exposed to soils exceeding this general 
range. Since ch{ldhood access is restricted at 
the site, the 1,000 mg/kg lead criterion may be 
appropriate to evaluate potential risks at the 
PACCAR facility. Lead concentrations above 
1,000 mg/kg in near-surface soils of the PACCAR 
site occur in isolated locations (Figure 6.22). 

9.3.2 Cancer Risk Calculations 

The predicted lifetime (upper-bound) cancer 
risks under the baseline (i.e., before 
remediation) exposure condition at the PACCAR 
site are summarized in Table 9.10. The 
cumulative average lifetime cancer risk -5 
calculated for the PACCAR site is 1.8 x 10 , 
or 1 in 55,000 using the conservative exposure 
assumptions discussed earlier in this report and 
assuming no remedial action is taken at the 
site. This_ll"alue exceeds the general "target" 
level of 10_4 , but f~lls within the guideline 
range of 10 to 10 (EPA, 1986a, 1988f). 

The upper 95th percentile lifetime risk 
associat~g with the PACCAR site is calculated at 
8.9 x 10 ,or 1 in 11,000 (Table 9.10). This 
calculated risk value is similar_4o the general 
upper-bound risk guideline of 10 (EPA, 
1988f) . 
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Table 9.7 - Summary of Non-Carcinogenic Risk Characterization at the PACCAR Renton Site 

AGE CLASS OF EXPOSURES: a TO 6 YEARS 

Non-Carcinogenic Hazard Index 

Arithmetic Average Probabilistic Upper-bound 
CONTAMINANT OrallDermal Inhalation Oral/Dermal Inhalation 

METALS: 
Arsenic 
Chromium 
Copper 
Lead 
Nickel 
Silver 
Zinc . 

VOLATILE ORGANICS: 
Benzene 
1,2-Dichloroethane 
Eth + Tal + Xyl (ETX) 
Vinyl Chloride 

EXTRACTABLE ORGANICS: 
Total Carcinogenic PAHs 
1,2-Dichlorobenzene 
Hexachlorobenzene 
Total PCBs 

CUMULATIVE HAZARD INDEX 

Notes: 

0.00 
0.00 
0.00 
0.01 
0.00 

0.00 

0.00 

0.00 
0.00 

0.01 (a) 

0.02 

0.00 

0.00 

0.02 (a) 

0.03 (a) 

0.01 
0.00 
0.00 
0.05 
0.00 

0.00 

0.00 

0.00 
0.03 

0.06 (b) 

(a) The cumulative average Hazard Index was computed assuming simple additivity of risks 
from individual chemicals. 

(b) The cumulative probabilistic upper 95th percentile Hazard Index (HI) was not calculated 
as the simple sum of individual component risks. The upper-bound HI was computed based 
on a first-order uncertainty propagation model, using the assumed exposure correlation 
matrix (Table 9.3) and simple additivity of risks from individual chemicals; see text. 

0.16 

0.01 

0.00 

0.16 (b) 

0.18 (b) 
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Table 9.8 - Summary of Non-Carcinogenic Risk Characterization at the PAC CAR Renton Site 

AGE CLASS OF EXPOSURES: 6 TO 18 YEARS 

Non-carcinogenic Hazard Index 
Arithmetic Average Probabilistic Upper-bound 

CONTAMINANT Oral/Dermal Inhalation OrallDermal Inhalation 

METALS: 
Arsenic 
Chromium 
Copper 
Lead 
Nickel 
Silver 
Zinc 

VOLATILE ORGANICS: 
Benzene 
1,2-Dichloroethane 
Eth + Tol + Xyl (ETX) 
Vinyl Chloride 

EXTRACTABLE ORGANICS: 
Total Carcinogenic PAHs 
1,2-Dichlorobenzene 
Hexachlorobenzene 
Total PCBs 

CUMULATIVE HAZARD INDEX 

Notes: 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 (a) 

0.01 

0.00 

0.00 

0.01 (a) 

0.01 (a) 

0.00 
0.00 
0.00 
0.02 
0.00 

0.00 

0.00 

0.00 
0.01 

0.02 (b) 

(a) The cumulative average Hazard Index was computed assuming simple additivity of risks 
from individual chemicals. 

(b) The cumulative probabilistic upper 95th percentile Hazard Index (HI) was not calculated 
as the simple sum of individual component risks. The upper-bound HI was computed based 
on a first-order uncertainty propagation model, using the assumed exposure correlation 
matrix (Table 9.3) and simple additivity of risks from individual chemicals; see text. 

0.05 

0.00 

0.00 

0.05 (b) 

0.06 (b) 
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Table 9.9 - Summary of Non-Carcinogenic Risk Characterization at the PACCAR Renton Site 

AGE CLASS OF EXPOSURES: 18 TO 75 YEARS 

Non- carcinogenic Hazard Index 
Arithmetic Average Probabilistic Upper-bound 

CONTAMINANT Oral/Dermal Inhalation OrallDermal Inhalation 

METALS: 
Arsenic 
Chromium 
Copper 
Lead 
Nickel 
Silver 
Zinc 

VOLATILE ORGANICS: 
Benzene 
1,2-Dichloroethane 
Eth + Tol + Xyl (ETX) 
Vinyl Chloride 

EXTRACTABLE ORGANICS: 
Total Carcinogenic PAHs 
1,2-Dichlorobenzene 
Hexachlorobenzene 
Total PCBs 

CUMULATIVE HAZARD INDEX 

Notes: 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

0.00 

0.00 
0.00 

0.00 (a) 

0.00 

0.00 U 

0.00 

0.00 (a) 

0.01 (a) 

0.00 
0.00 
0.00 
0.01 
0.00 

0.00 

0.00 

0.00 
0.01 

0.02 (b) 

(a) The cumulative average Hazard Index was computed assuming simple additivi ty of risks 
from individual chemicals. 

(b) The cumulative probabilistic upper 95th percentile Hazard Index (HI) was not calcu lated 
as the simple sum of individual component risks. The upper-bound HI was compu ted based 
on a first-order uncertainty propagation model , using the assumed exposure correlation 
matrix (Table 9.3) and simple additivity of risks from individual chemicals; see text. 

0.03 

0.00 U 

0.00 

0.03 (b) 

0.04 (b) 
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Table 9.10 - Summary of Lifetime Cancer Risk Estimates at the PACCAR Renton Site 

Lifetime Cancer Risk 
Arithmetic Average Probabilistic Upper-bound 

CONTAMINANT 

METALS: 
Arsenic 
Chromium 
Copper 
Lead 
Nickel 
Silver 
Zinc 

VOLATILE ORGANICS: 
Benzene 
1,2-Dichloroethane 
Eth + Tol + Xyl (ETX) 
Vinyl Chloride 

EXTRACTABLE ORGANICS: 
Total Carcinogenic PAHs 
1,2-Dichlorobenzene 
Hexachlorobenzene 
Total PCBs 

CUMULATIVE CANCER RISK 

Notes: 

OrallDermal 

7.SE-07 

3.7E-11 
2.0E-10 

1.BE-09 

4.SE-OS 

O.OE+OO 
3.SE-07 
5.9E-OS (a) 

Inhalation 

2.7E-06 
. 9.2E-06 

1.0E-07 

O.OE+OO 
O.OE+OO 

O.OE+OO 

4.3E-07 

O.OE+OO 
9.3E-09 
1.2E-OS (a) 

1.8E-05 (a) 

Oral/Dermal 

2.7E-06 

4.BE-09 
1.5E-OB 

4.4E-07 

4.3E-05 

7.SE-OS 
1.4E-05 
4.7E-05 (b) 

(a) The cumulative average lifetime cancer risk was computed assuming simple additivity 
of risks from individual chemicals. 

Inhalation 

1.3E-05 
4.SE-OS 

4.SE-07 

1.5E-07 
4.3E-07 

4.3E-05 

2.7E-OS 

3.9E-09 
S.2E-OB 
7.0E-05 (b) 

B.9E-05 (b) 

(b) The cumulative probabilistic upper 95th percentile lifetime cancer risk was not calculated 
as the simple sum of individual component risks. The upper-bound cancer risk estimate was 
computed based on a first-order uncertainty propagation model , using the assumed 
exposure correlation matrix (Table 9.3) and simple additivity of risks from 
individual chemicals; see text. 
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To provide perspective on this level of risk, 
the current expectation of lifetime cancer risk 
for the general U.S. population is 1 in 4 
(Crouch and Wilson, 1984). As an individual 
contributor to this risk, daily consumption of 
diet soda containing saccharin is associated 
with an average lifetime cancer risk of 
approximately 1 in 1,400. Consumption of 
charcoal broiled steak (two servings per week) 
is associated with a calculated cancer risk due 
to HPAH exposure of 1 in 14,000. 

Most of the calculated average and upper-bound 
lifetime cancer risks at the PACCAR site are 
attributable to potential arsenic, chromium, and 
HPAH exposures (Table 9.10). Uncertainties in 
upper-bound exposures to vinyl chloride and 
hexachlorobenzene (estimated conservatively 
using sample detection limits), also contributed 
to the risk calculations . The principal factors 
contributing to site cancer risks are discussed 
below. 

The largest single cancer risk component was 
attributable to the potential inhalation of 
chromium dusts (Table 9.10). However, these 
calculated risks are attributable to potential 
dust emissions from the site, and the 
potentially carcinogenic effects of inhalation 
exposures (see Table 9.6). The calculations 
also conservatively. assume that all of the 
chromium present in site soils is hexavalent 
chromium. The limited on-site determinations of 
hexavalent chromium, however, suggest that this 
species represents only a very. small fraction of 
the total. Furthermore, the average 
concentration of total chromium in surficial 
site soils (76 mg/kg; Table 8.1) is similar to 
concentrations reported in background areas of 
Puget Sound (10 to 70 mg/kg; METRO, 1985). 
Based on these data, the potential significance 
of the chromium risk is greatly diminished. 

The calculated average arsenic risk is largely 
due to a predicted input of 0.04 ug/ L arsenic 
into the water supply system (see Tables 8.2, 
9.4, and 9.5). This value is well below the 
existing Maximum contaminant Level (MCL) for 
arsenic of 50 ug/ L, and also well below the 
proposed MCL of 30 ug/L. Put in this 
perspective, the significance of the arsenic 
input is also diminished. Furthermore, as 
discussed in section 7.0, the carcinogenicity of 
low-level arsenic exposures is considered 
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questionable, since such low doses may actually 
have nutritional 'benefits. 

The average lifetime risk associated with 
cU~~lative HPAH exposure is approximately 5.0 x 
10 ,or 1 in 200,000, while the probabil!3tic 
(95 percent) upper-bound risk is 4.5 x 10 , 
or 1 in 20,000 (Table 9.10). The calculated 
HPAH risks e~geed the general average risk 
target of 10 (EPA, 1988f). 

Much of the uncertainty in the HPAH risk 
estimate (expressed as the large range between 
average and upper-bound estimates) is due to 
uncertainties in the dermal absorption rate, and 
also to other related factors which determine 
dermal contact exposures. The upper-bound 
estimates generally reflect a worst-case 
combination of all such factors. 

considerable uncertainties are associated with 
evaluation of mixtures of HPAHs. For example, 
given the toxicological criteria of an 
"alternative" toxicity and carcinogenicity model 
presented in Table 7.4, a second estimate of 
HPAH risks can be derived. For the average 
exposure condition, the computed cumulative 
lifetime_9ancer risk from HPAHs is approximately 
1.4 x 10 ,or 1 in 7,000,000. This value is 
nearly 40 times lower than the cumulative risk 
estimate presented in Table 9.10 L6 and also lower 
than the general risk goal of 10 . Similar 
reductions in risk estimates occur for the 
upper-bound exposure (e.g., 95 percentile) 
conditions. 

9.3.3 Drinking Water Risks 

As discussed in section 9.1, two drinking water 
exposure scenarios were considered in this risk 
assessment. The first scenario was based on 
predicted contributions to the Renton well field 
which supplies water to nearly all of the local 
community. The second scenario considered a 
hypothetical future drinking water well 
installed at the ,southwest boundary of the site 
within the Cedar River catchment area, where 
groundwater concentrations of site indicator 
chemicals are highest (see section 6). No such 
boundary well has been identified to currently 
exist. The risk calculations summarized in 
Tables 9.7 through 9.10 were based on the 
(first) Renton water supply scenario. 
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The individual and cumulative risks associated 
with consumption of drinking water under both 
exposure scenarios is summarized in Table 9.11. 
The methods used to compute these risks were 
equivalent to those described previously. 

As expected, the risk of consumption of 
groundwater obtained from the downgradient 
boundary well are higher than those of within 
the Renton water supply system. The average 
cancer risk associated with consumption of 
downgradien!4waters from the hypothetical well 
is 5.0 x_70 , or 1 in 2,000, as compared to 
5.5 x 10 (1 in 1,800,000) in the Renton 
supply. Calculated risks to the Renton supply 
are much lower because the Renton analysis 
considered the finding that only a small portion 
of the water pumped from the wells is derived 
from beneath the PACCAR site. 

Nearly all of the calculated drinking water 
risks under both the existing Renton supply and 
the hypothetical downgradient boundary well 
scenario are attributable to arsenic and vinyl 
chloride (Table 9.11). Only vinyl chloride, 
however, exceeds existing MCLs for the 
regulation of drinking water quality. As 
discussed above, a considerable degree of 
uncertainty surrounds cancer risk estimates 
associated with low-level arsenic exposures, 
like those depicted in Table 9.11. 

Minor non-carcinogenic risks could also occur as 
a result of regular consumption of water 
obtained from the hypothetical downgradient 
boundary well. Although the calculated Hazard 
Index associated with such consumption is 0.40 
under average exposure conditions, the index is 
1.58 under probabilistic upper-bound (95th 
percentile) conditions (Table 9.11). An index 
value above 1.0 is indicative of potential 
risk. 

uncertainties in Risk Estimates 

As discussed in the previous sections, 
considerable uncertainties exist in the 
estimated human health risks posed by chemical 
contaminants present at the PACCAR site. These 
uncertainties generally result in an 
over-estimation of the actual risks posed by the 
PACCAR site due to the conservative assumptions 
that were employed when insufficient data were 

Page 9-54 



( 

Hart Crowse r 
J-1639-09 

Table 9.11 - Comparison of Calculated Drinking Water Risks in Existing and Potential Future Water Supplies 

A CALCULATED EXISTING RISKS WITHIN THE RENTON WATER SUPPLY SYSTEM 
Water Concentration Maximum (0 to S year age class 

(uglL) a Non-Carcinogenic Hazard Ind lifetime Cancer Risk 
CONTAMINANT Average Upper 9soh Average Upper 950,0 Average Upper 9soh 

METALS: 
Arsenic 0.04 0.18 0.00 0.00 S.SE-07 2.2E-OS 
Chromium 0.02 0.09 0.00 0.00 
Copper 0.03 0.12 0.00 0.00 
Lead 0.03 0.12 0.00 0.00 
Nickel 0.00 0.02 U 0.00 0.00 
Silver 0.00 0.00 
Zinc 0.14 0.57 0.00 0.00 

VOLATILE ORGANICS: 
Benzene 0.00 0.01 U O.OE.OO 1.7E-09 
1,2-Dichloroethane 0.00 0.01 U O.OE.OO S.2E-09 
Eth • Tol • Xyl (ETX) 0.02 0.10 0.00 0.00 
Vinyl Chloride 0.00 0.02 U O.OE.OO 2.SE-07 

EXTRACTABLE ORGANICS: 
Total Carcinogenic PAHs 0.00 0.03 U O.OE.OO 2.4E-OS 
1,2-Dichlorobenzene 0.00 0.02 U 0.00 0.00 
Hexachlorobenzene 0.00 0.02 U 0.00 0.00 O.OE.OO 1.9E-07 
Total PCBs 0.00 0.00 U O.OE.OO 2.2E-07 
CUMULATIVE TOTAL RISK 0.00 0.01 S.SE-07 (c) 3.SE- OS (c) 

B CALCULATED POTENTIAL FUTURE RISKS IN WELLS AT SOUTHWEST PROPERTY BOUNDARY 
Water Concentration Maximum (0 to S year age class 

(ugIL) b Non-Carcinogenic Hazard Ind lifetime Cancer Risk 
CONTAMINANT Average Upper 9soh Average Upper 9soh Average ,",pper 950,0 

METALS: 
Arsenic 14 43 0.27 0.96 2.0E-04 S.SE-04 
Chromium 2 8 0.01 0.03 
Copper 3 21 0.00 0.01 
Lead 7 30 0.09 0.45 
Nickel 4 49 0.00 0.05 
Silver 3 10 
Zinc 18 37 0.00 0.00 

VOLATILE ORGANICS: 
Benzene 3 26 9.3E-07 S.SE-OS 
1,2-Dichloroethane 1 3 8.9E-07 2.4E-OS 
Eth + Tal + Xyl (ETX) 10S 1,SOO 0.02 0.32 
Vinyl Chloride 14 120 3.0E-04 2.1 E-03 

EXTRACTABLE ORGANICS: 
Total Carcinogenic PAHs 0 7 U O.OE.OO S.7E-04 
1,2-Dichlorobenzene 2 S 0.00 0.00 
Hexachlorobenzene 0 4 U 0.00 0.10 O.OE.OO 4.8E-OS 
Total PCBs 0 1 U O.OE.OO S.4E-OS 
CUMULATIVE TOTAL RISK 0.40 1.58 S.OE-04 (c) 2.4E-03 (c) 

NOTES: 
a) Potential site contributions to the Renton water supply system are presented in Table 8.2. 
b) Based on data from monitoring wells LW-6, LW-9, LW-12, OSP-4, OSP-S, OSP-6, and OW-4. 
c) See footnotes on Table 9.10 for a discussion of cumulative risk calculations. 
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available. These uncertainties result from the 
exposure assumptions and toxicity criteria which 
form the basis of the risk assessment. The 
major identified uncertainties associated with 
the risk estimates are discussed below. 

Exposure Uncertainty 

The exposure assumptions utilized in this risk 
assessment are generally regarded as 
conservative. For example, in the absence of 
sufficient data from which to base the exposure 
estimates, the more conservative values 
available from the literature and EPA guidance 
were applied to the PACCAR site. 

Conservative assumptions utilized in this risk 
assessment include access .and contact with site 
soils, which are generally assumed to occur 
daily for the Most Exposed adult Individual 
(MEl) working at the facility. No health and 
safety precautions were assumed to occur for the 
MEl (e.g., no gloves on hands). Other similar 
assumptions include the nearly continuous 
long-term duration of such exposures. Given 
normal site working conditions, the probability 
that even one person would meet the stated 
exposure MEl criteria is considered remote. 

Another key assumption contributing to the 
calculated site risk is the rate of dermal 
absorption of soil-bound contaminants which may 
adhere to the skin of site workers. Since 
quantitative data to define absorption rates are 
generally lacking, this assessment 
conservatively assumed rates based either on the 
highest reported measurement or on theoretical 
maximum conditions. 

The uncertainty introduced by use of these 
conservative values results in an overestimation 
of actual site risk. Although such an approach 
is recommended by EPA and Ecology for risk 
assessment purposes, it should be recognized 
that the calculated risks derived from such 
procedures will generally overestimate actual 
conditions. 

carcinogenicity Uncertainty 

One of the other significant sources of 
uncertainty in the estimation of human health 
risks at the PAC CAR site is the cancer potency 
slope used to relate chemical doses to possible 
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cancer endpoints. Several factors contribute to 
this uncertainty. 

The potency slope for HPAHs used in this 
assessment is perhaps one of the more 
significant toxicological criteria, since much 
of the total cumulative cancer risk at the site 
is attributable to HPAH exposure (see Table 9.10 
and discussion above). However, depending upon 
which cancer model is selected to represent the 
potency of HPAH (i.e., surrogate two-stage 
versus equivalent multi-stage), the calculated 
risks of HPAH exposure at PAC CAR may vary by up 
to 40-fold (see discussion, above and in section 
7.2.3). 

The risk calculations presented in Table 9.10 
refer to the most conservative HPAH potency 
model (equivalent multi-stage) based on EPA 
guidance. However, as discussed by Clements and 
Associates (1988), the alternative surrogate 
two-stage model of HPAH carcinogenicity has a 
stronger scientific basis, and likely represents 
a more "realistic" estimate of actual cancer 
risks. If the surrogate two-stage model were 
utilized, the cumulative risk of HPAHs under 
average exposure conditions a!7the PACCAR site 
would be approximately 1 x 10 ,or indicative 
of little public health risk, even under the 
assumed conservative exposure conditions. 

One of the other significant sources of 
uncertainty in the estimation of cancer risks is 
the linearized (i.e., non-threshold) model of 
carcinogenesis developed by EPA for risk 
assessment. The non-threshold assumption of 
carcinogenesis is recognized as a conservative 
approach given our present understanding of 
cancer mechanisms, but may not represent actual 
conditions (e.g., see discussion of arsenic 
carcinogenicity in Section 7.2.1). Furthermore, 
since the potency slope values were calculated 
by EPA as upper-bound statistical estimates, use 
of these values would be expected to 
overestimate cancer risks, particularly under 
lower exposure conditions. Considering this 
information, the actual range of cancer risk 
outcomes resulting from site exposures may range 
from a low of zero to an upper limit defined by 
the EPA potency model. 
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Potential environmental risks associated with 
the PACCAR site include toxicity to aquatic life 
in Johns Creek, the Cedar River, and nearshore 
Lake Washington. While impacts to terrestrial 
wildlife are possible at the site, the 
industrial/commercial nature of the surrounding 
area generally precludes significant access by 
wildlife. Furthermore, exposure and risk 
assumptions utilized in the preceding public 
health evaluation would generally apply to 
wildlife gaining access to the site. The cancer 
risk characterizations presented above should 
result in conservative overestimates of 
potential risks to wildlife, since 
carcinogenesis is not normally considered in 
environmental risk evaluations. Remediation 
efforts which address potential human health 
risks, therefore, should adequately protect 
wildlife. For these reasons, risks to 
terrestrial wildlife were not explicitly 
considered in this risk assessment. 

Potential aquatic life impacts associated with 
site discharges can be assessed by comparing 
observed and predicted water quality data with 
applicable state and EPA criteria (EPA, 1986b). 
A summary of measured concentrations in site 
stormwater discharged to Johns Creek, and 
predicted concentration increases in the Cedar 
River, are presented in Table 9.12, based on 
evaluations presented in sections 6 and 8. 
Relative to the most restrictive aquatic life 
chronic toxicity values, very few criteria 
exceedences in local receiving water are 
expected under the baseline (current) 
condition. The few elevations of contaminant 
concentrations attributable to the PACCAR site 
occur only in Johns Creek. In this case several 
metals, particularly copper and zinc, may 
periodically exceed both chronic and acute 
toxicity criteria to protect sensitive aquatic 
life . 

As discussed in section 6, the quality of 
stormwater runoff from the PAC CAR site is 
similar to or better than the quality of typical 
urban runoff from local residential areas. 
Based on this correspondence, potential impacts 
associated with the discharges should be similar. 
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Table 9.12 - Comparison of Surface Water Quality Characteristics with Aquatic life Criteria; All Units in ugll. 

Freshwater Aquatic 
On-Site Surface Water Site Contributions life Criteria (b) 

Discharge to Johns Creek to Cedar River (a) Chronic Acute 
Site Contaminant of Concern Detection Mean Worst 95',0 Mean Worst 95',0 Toxicity Toxicity 

Arsenic 2114 2 7 0.06 0.26 48 360 
Chromium 3/14 2 8 0.01 0.02 11 16 
Copper 11/14 19 43 0.00 0.02 7 9 
lead 3/14 4 15 0.02 0.06 1 34 
Nickel 2113 8 22 0.01 0.04 56 1,100 
Silver 0/12 <1 <5 0.00 <0.03 0.1 1 
Zinc 11/13 77 234 0.07 0.32 47 180 

Benzene 0/10 <1 <5 0.01 0.04 - 5,300 
1,2-Dichloroethane 0/10 <1 <5 < 0.01 0.01 20,000 118,000 
Eth + Tal + Xyl (ETX) 1/10 2 5 0.26 2.15 - 17,500 
Vinyl Chloride 0/10 <1 <5 0.02 0.14 - -

Total PAHs 0/6 <4 < 10 < 0.005 < 0.022 - -
1,2-Dichlorobenzene 0/10 <1 <2 0.005 < 0.019 763 1,120 
Hexachlorobenzene 0/10 <2 <4 < 0.003 < 0.012 - -
Total PCBs 0/12 < 0.1 < 1 < 0.0001 < 0.003 0.01 2 

a. See Table 7.2 lor derivation 01 site contributions to the Cedar River. 
b. Aquatic life criteria based on EPA (1986b), assuming a local water hardness of 50 mg/l as CaC03. 
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The impacts of residential runoff in the Seattle 
metropolitan area were studied extensively by 
Galvin and Moore (1982). These investigators 
concluded that while subtle chronic effects were 
possible, no acute toxicity problems were 
encountered at any of the stream sites studied. 
Based on the similarity of chemical 
concentrations and habitats, a similar condition 
of little or no impact is expected in Johns 
Creek. In any event, since Johns Creek receives 
the bulk of its hydraulic input from surrounding 
residential and commercial areas which likely 
exhibit similar water quality characteristics, 
impacts attributable to the PAC CAR site are 
diminished. 
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This volume contains supporting Appendices A through D for the 
Remedial Investigation Report prepared for the PAC CAR site 
located in Renton, Washington. These appendices include: 

A Field Data Collection Procedures 
B Laboratory Procedures 
C Boring and Test Pit Data 
D Well Data 
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FIELD DATA COLLECTION PROCEDURES 

The field work for this project was comp�eted 
between June and December 1988 by Hart Crowser, 
Inc., and our subcontractors. The field 
representatives for the project were Brian 
Christianson, Project Engineering Geologist; 
Timothy Walker, Senior Technician; Galen Tritt, 
Environmental Specialist; and Steve siebert, 
Staff Engineer. The project manager was Matthew 
Dalton, Principal Hydrogeologist. Hydrogeo
logical and geochemical inputs were provided by 
Elizabeth Hill, Senior Staff Hydrogeologist, and 
Mark Herrenkohl, Staff Geochemist, respectively. 

Geoboring, Inc., of Puyallup, Washington under 
subcontract to Hart Crowser completed the 
drilling, soil sampling, and well installation 
activities. Associated Geotechnical Services, 
(Fred Tuttle, owner) of Seattle, Washington 

completed the test pits using a backhoe. 
Services by Concrete Coring Company, of Seattle, 
Washington were required in areas covered with 
concrete. Dodds Engineers, Inc., also under 
subcontract to Hart Crowser, Inc., completed the 
surveying activities. Soil, groundwater, and 
surface water samples collected for chemical 
analysis were delivered to Laucks Testing 
Laboratories, Inc., for chemical testing. 

The current program of subsurface exploration 
and sampling included the completion of 85 test 
pits and 151 hollow-stem auger borings, eighteen 
of which were installed with groundwater 
monitoring wells. Additional piezometers were 
also installed in December 1988. Surface 
investigations included the selection of three 
soil/gravel ballast samples and three surface 
water/ditch samples. This sampling was 
completed to supplement previously collected 
data. 

. 

sampling Locations and Numbering System 

The subsurface and surface sampling locations 
are presented on Figures 1.3, 1.4, and 1.5 in 
the main body of the report. The current 
sampling locations were selected in the field by 
hand taping or pacing from existing physical 
features (e.g., building foundations, fences, 
etc.). The letters and numbers which identify a 
particular soil boring or test pit are those 
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previously used (see section 1.5 of report) or 
are referenced to the 100/200-foot grid system 
presented on Figures 1.3 and 1.4 (for these 
current sampling locations). The letters and 
numbers correspond to the east-west and 
north-south running grid lines, respectively. 

The letters and numbers which identify a 
particular groundwater monitoring well are a 
function of the company which installed the 
well. A well with "HC" , "OSP", or "OW" followed 
by a number and a letter (S-shallow, I-inter
mediate, D-Deep, and R-replacement) indicates it 
was installed by Hart Crowser, Inc. All wells 
designated by "LW" were installed by Landau 
Associates and those by "OM" by Dames and 
Moore. Wells identified by "MW" followed by a 
number and letter (e.g., 3S) and located on-site 
were installed by HNTB. CH2M-Hill and RH2 
Engineering were responsible for the 
installation of City of Renton wells located off 
the PACCAR site. City monitoring wells 
(off-site PACCAR) are indicated by "MW" followed 

by a number. Pumping wells are designated by 
"PW" or RW (replacement well) and a number. 

The ground surface and top of well casing 
elevations as presented on the boring logs, were 
provided by Dodds Engineering, Inc. Elevations 
of wells are considered accurate to within 0.01 
foot. Elevations were measured using the U.S.C. 
and G.S. Brass Cap Bench Mark (L384 Reset 1962) 
at N.E. corner of Park Avenue and N. 8th street 
in Renton, Washington. 

Tes� pi� and Boring Soil Sampling Procedures 

Soil sampling in areas covered with asphalt or 
fill surfaces was conducted with a hollow-stem 
auger drilling rig (borings) and/or backhoe 
(test pits) based on accessibility. Areas 

covered with concrete were initially cored by 
Concrete Coring followed by drilling and' 
sampling with a hollow-stem auger drilling rig 
(Geoboring, Inc.). The depth of test pits and 

borings was approximately ten (10) feet. 

Soil samples were collected from each of the 
explorations. The vertical sample interval of 
the test pits and borings was approximately 
2-1/2 to 3 feet and 1-1/2 to 2 feet, 
respectively. Generally, three samples were 
taken from each exploration and one sample was 
analyzed by the laboratory. A detailed soils 
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log was prepared for each exploration location 
based on visual observation using the soils 
classification system (ASTM D 2488) presented on 
Figure A-1. Soils were also described and 
documented as either fill or natural in 
deposition. Samples containing other materials 
such as scrap metal, slag, wood, etc. were 
visually described in similar terms but without 
field particle size assessment. Any visual 
contamination (e.g., product) was also indicated 
on the field logs. Exploration logs are 
presented in Appendices C and D. The 
exploration logs represent our interpretation of 
the drilling/excavation, sampling, and field 
testing information. The depth where the soils 
or characteristics of the soils changed is 
shown, however, the actual changes may be 
gradual. 

Soil samples were obtained from the test pit 
walls or backhoe bucket with a stainless-steel 
spoon. The spoon was cleaned in an alconox
water solution and rinsed in successive baths of 
tap and d�ionized water. The sample from each 
depth interval was placed in two clean, teflon
lined, quart glass jars and one 4-ounce volatile 
jar. One quart jar was placed in a chilled 
cooler. The volatile jar was completely filled 
(i.e., no head space) and also placed in the 

cooler. The second quart jar was filled 
approximately half-full and the jar mouth was 
covered with aluminum foil and capped. After 
sitting (out of the sun) for 30 to 60 minutes, 
the vapor concentration of the sample jar 
headspace was measured using a photoionization 
detector (H-Nu Model PI-101 w/10.2 eV Lamp) • 

The H-Nu readings were recorded on the field 
logs. In addition, one set of field duplicates 
was collected per 20 test pit or boring 
explorations to evaluate variation, if any, 
attributable to the sampling, sub-sampling, 
handling, and storage aspects of a chemical 
analysis (discussed later). 

. 

Samples were obtained from the borings using a 
24-inch-Iong, 3-inch-diameter split-spoon 
sampler (oversize sampler). The larger sampler 
increased the soil recovery per depth interval. 
The split-spoon was cleaned between sampling 
intervals using an alconox/water solution and 
rinsed in successive baths of tap and deionized 
water. The relative density of the soil was 
assessed by determining the number of blow 
counts (no. 140 or no. 300 hammers) to penetrate 
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the soil per 12 inches. The oversized sampler 
blow count can be converted to the ASTM D 1586 
standard penetration test (SPT) blow count (N) 
using the graph presented on Figure A-2. Sample 
handling was the same as that presented for test 
pit samples. 

After samples were collected, the excavated soil 
was backfilled into the test pit unless grossly 
contaminated. Loose soil on the backhoe bucket 
was also brushed into the excavation. Grossly 
contaminated soils from the test pits and excess 
soil cuttings from the borings were barreled and 
stored on-site until they were disposed of in an 
appropriate way. The backhoe bucket and 
drilling equipment (e.g., augers) were steam 
cleaned 'between sampling locations at designated 
decontamination areas. The cleaning water was 
also barreled and stored on-site. 

soil/Gravel Ballast Sediments 

A total of three soil/gravel ballast samples, 
designated GB-1, X-2, and X-3, were collected at 
the PACCAR site on September 1, 1988, and 
September 14, 1988. The locations of these 
samples are presented on Figure 1.4. The three 
samples were collected in and around existing 
railroad ties and tracks that had visual signs 
of oil-staining. The soil was collected with a 
stainless steel spoon and placed in clean 
teflon-lined, quart glass jars provided by the 
laboratory. Between each sampling event, the 
spoon was cleaned in an alconox-water solution 
and rinsed in successive baths of tap and 
deionized water. Soil samples were sent to the 
laboratory for chemical analysis. 

Well Installation 

The wells we installed are of 2-inch-diameter 
Schedule 40 PVC single well construction and 
have either 5- or 10-foot screened sections 
(o.020-inch slot size). Wells were installed at 
selected depths by lowering the casing down the 
hollow-stem auger to the desired depth. 
Colorado 10/20 silica sand was poured slowly 
down the auger/PVC casing forming a sand pack 
material around the screen to a level 1 to 2 
feet above the top of the well screen. VOLCLAY 
grout (American Colloid Company) was placed 
above the screened sections to within 
approximately two feet of the surface. The 
weight of grout to water equaled or exceeded 9.4 
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lbs/gallon. All wells have a concrete surface 
seal and are protected by a steel flush-mount or 
2/3-foot steel monument. Well construction 
information and field test results are presented 
on the well logs presented in Appendix D. 

We�� Deve�opment 

The new wells (work plan Task 1.4) completed in 
the course of this study were developed on 
August 31 through September 22, 1988. Wells 
were developed by the use of one of the 
following: 1.7-inch Brainard Kilman (B-K) pump; 
air driven motor with 3/4-inch PVC check-ball 
(Instrumentation Northwest, Inc.); or bailer. 

The selection of development equipment was 
dependent on water volume. 

Wells were developed by purging at least three 
to five casing volumes of water in order to 
remove the fine-grained and suspended material 
from the well bottom. Many wells, however, 
remained turbid or cloudy after the initial 
development sequence and required additional 
development sequences. 

Water Leve� Measurements . 

Water level measurements were made to a measured 
accuracy of about 0.05 foot with an Olympic 
Model 150 Electric Well Probe and a decimally 
graduated tape measure. The probe was lowered 
down the well casing until water was encoun
tered. The tip of the well probe was routinely 
rinsed with deionized water between wells in 
order to prevent chemical cross-contamination. 

Hydrau�ic Conductivity (X) Testing 

Falling and rising head hydraulic conductivity 
tests (slug tests) were conducted at 20 
monitoring wells. Both on-site and off-site 
wells were tested. The tests were initiated by 
causing a rapid change in the water level in the 
well by introducing (falling head) or removing 
(rising head) a solid cylindrical rod of known 
volume. The recovery of the water level with 
time was monitored using a 7 psi pressure 
transducer coupled to a Terra unit and lap-top 
computer. During the test each water level 
measurement was transmitted from the transducer 
through a Terra unit and was displayed on the 
screen of a lap-top computer. 
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The falling head test was conducted first. For 
this test, the slug rod was lowered down the 
well, causing the water level to rise. with 
time, the water level dropped to the static 
level. 

Next we did the rising test. The slug rod was 
removed and the water level fell. with time the 
well recovered to the static water level. 

The data obtained from the falling and rising 
head tests were plotted, analyzed by a modified 
Hvorslev method, interpreted, and are presented 
in this report in Section 5. 

Summary of the Hvorslev Method 

The Hvorslev (1951) method was used to obtain an 
estimate of the saturated horizontal 
conductivity of a formation in the vicinity of a 
monitoring well screen. 

The equation is given below: 

Kh 
= de

2 In (2L/D)ln (H1/H2
)/8L (t2-t1) 

where: 

Kh 
= hydraulic conductivity 

L = length of sand pack 
D = diameter of sand pack 
de 

= effective diameter of the standpipe 
H1 

= hydraulic head at time t
1 

�ft 
= hydraulic head at time t2 
= natural log 

This equation is based upon the assumptions 
that: 1) the hydraulic conductivity of the sand 
pack is much greater than that of the formation; 
2) the ratio of the sand pack length to width is 
greater than 4; and 3) the aquifer material is 
uniform, isotopic, and saturated. 

In some of the monitoring wells, the static 
water level was below the elevation of the top 
of the sand pack and therefore the squa2e of the 
effective diameter of the standpipe (d ) 
was estimated as: e 

Page A-6 



water Sampling 

d 2 
= D2n + d2 (I-n) 

e 

where: 

d = diameter of the well casing 
n = porosity of the sand pack 

Hart Crowser 
J-1639-09 

water samples were taken for chemical analysis 
from existing wells (Task 1.2), new wells (Task 
1.4), surface water (ditches), rinseate 
distilled water, and tap water used to fill 
drill rig tanks. Sampling was performed from 
July 5 to 12, 1988 (Task 1.2), and from October 
3 to 11, 1988 (Task 1.4). Surface water was 
sampled from the west (SW-1, SW-1R) and east 
(SE-1) ditches (on-site) on October 17 and 

November 11, 1988, respectively. water samples 
were collected in storm ditches at the most 
northerly location on-site to assess surface 
water transport off-site. Groundwater 
monitoring well and surface water locations are 
presented on Figure 1.5. In conjunction with 
sampling, other water measurements were taken 
including temperature, pH, and electrical 
conductance. These data are presented in Table 
A-I. 

The sample collection procedure for groundwater 
was as follows. The depth to water in each well 
was measured and the volume of water in the well 
was calculated. A 3-foot-Iong, 1-3/4-inch
diameter stainless-steel bailer was employed to 
remove a minimum of three casing volumes. If 
the well became dry before three casing volumes 
was successfully removed, then, sampling was 
performed after the well had sufficiently 
recovered. Purged water was collected in five
gallon buckets and transferred to a 55-gallon 
drum for storage on-site. 

Surface water was collected by a peristaitic 
sampling pump. Water was collected over the 
entire water column (6 inches to 2 feet depth) 
to obtain a representative sample. Rinse water 
was collected from deionized water sprayed 
through a split-spoon sampler (borings) over a 
sampling spoon (test pits) and through a 
bailer. Tap water contained in the drill rig 
tank was simply poured in sample jars. 
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Temperature, pH, and conductivity of the water 
samples were measured (Cole-Parmer Instrumenta
tion Company). Water was transferred from a full 
bailer (monitoring wells) or peristaltic sampling 
pump (surface water) to sample bottles containing 
appropriate preservatives (Table A-2). Each 
bottle was labeled according to the chemical 
analysis to be performed. Samples collected for 
dissolved metal analysis were filtered through a 
0.45 micron Sample Pro disposable filter (QED 
Environmental Systems, Model FF-8200) via a 
peristaltic sampling pump (Cole-Parmer 
Instrumentation Company, Model 7570-10). 

After each sampling event (e.g., monitoring well, 
ditch) was completed, bailers and other sampling 
equipment (e.g., stainless-steel funnels) were 
cleaned in an alconox-water solution and rinsed in 
successive baths of tap and deionized water. 
Testing equipment which was routinely 
decontaminated included the pH and conductance 
meters. Decontamination after each use consisted 
of rinsing of equipment probes in deionized 
water. Polypropylene rope, silicon and tygon 
tubing used for sampling was discarded. 

Sample jars were wrapped with a plastic shell, 
then placed in coolers with the completed and 
signed chain of custody forms for delivery. Each 
cooler received several bags of frozen Blue Ice to 
keep samples cool. Samples were delivered either 
by taxi cab or Hart Crowser personnel to Laucks 
Testing Laboratory for chemical analysis. 
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Table A-2 - containers and Preservatives Used in Sampling 

Preservative 
Quantity container Analyses Added/Container 

2 1,000 ml total metals 2.0 mlHN03(conc.) 
polypropylene + 2.0 ml D.l. 

2 1,000 ml dissolved 2.0 mlHN03(conc.) 
polypropylene metals + 2.0 ml D.l. 

4 40 ml clear volatile none 
glass organics 

4 1,000 ml extractable none 
amber glass organics 

1 1,000 ml water hardness none 
polypropylene 

Chain of CUs�ody 

A chain of custody form was originated with 
every soil or water sample collected in this 
study and propagated with each release and 
receipt of sample materials. Chain of custody 
forms were filled out, signed, and counter
signed for transfer of samples from the 
possession of the field representative to that 
of the Hart Crowser geochemist. Receipt of 
sample shipments from Hart Crowser to Laucks 
Testing Laboratory were acknowledged by 
signature on the chain of custody document. 
Original chain of custody documents and copies 
are maintained in the Quality Assurance and 
Quality Control records of Hart Crowser. 

Chain of custody seals were used routinely to 
assure the security of the sampling and shipment 
process. Seals were signed, dated and placed 
over the interfaces of shipping coolers and 
their lids. 

Heal�h and Safe�y 

The health and safety program provided guidance 
to Hart Crowser and subcontractor personnel 
working at the PACCAR site in Renton. This 
program included the on-site maintenance of 
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protective equipment, routine monitoring 
decontamination procedures, and documentation. 

Protective equipment available for field 
operations included fitted respirators with 
CMC-H cartridges.. cotton-polyester blend 
coveralls, hard hat, protective eye-glass wear, 
rubber gloves, and rubber steel-toed boots were 
worn at all times during drilling, sampling, and 
well development operations to prevent 
contamination of clothing and skin by 
potentially harmful materials. Coveralls were 
changed at least once per day and boots and 
gloves were washed frequently. 

Explorations in the vicinity of plant opera
tions and locations off-site were delineated 
into an exclusion zone by the use of barricades 
and caution tape. All equipment used inside the 
exclusion zone, were left inside this area. 

Monitoring was performed on a frequent, regular 
basis during drilling and digging. During each 
exploration an,MSA 361 meter was used to detect 
levels of H2S, oxygen, and flammable gases; and 
an H-Nu PI-10l photoionization meter was used to 
monitor levels of organic vapors. A daily 
record was kept qn names of personnel on-site, 
of site activities, potential hazards, 
protective equipment used, and monitoring 
equipment measurements. 
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Soils and water samples were analyzed for both 
physical and chemical properties in the 
laboratory. Grain size analyses were completed 
on selected samples while soil/water samples 
were analyzed for a variety of constituents as 
summarized in section 6. 

soil Classification 

Soil samples recovered in the explorations were 
visually classified in the field. Visual-manual 
field and laboratory observations include 
density/consistency, moisture condition, grain 
size and plasticity estimates based on methods 
of ASTM D 2488. 

The classifications of selected samples were 
checked by performing laboratory grain size 
analyses. Classifications were made in general 
accordance with the Unified Soil Classification 
(USC) System, ASTM D 2487, as presented on 

Figure B-1. 

Grain size Analysis (GS) 

Grain size analyses were performed on 
representative samples in general accordance 
with ASTM D 422. The wet sieve analysis method 
was used for most samples and determines the 
size distribution greater than the U.s. No. 200 

mesh sieve. The size distribution for particles 
smaller than the 'No. 200 mesh sieve was 
determined by the hydrometer method for a 
selected number of samples. The results of the 
tests are presented as curves in Appendix E on 
Figure E-19 plotting percent finer by weight 
versus grain size. 

SoilJWater Analyses 

The analytical methods and modifications are 
listed in Table B-1 and supporting text. 
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Table E- l - Water Level Data July 

------------------- -----------------------
I WATER LEVEL , 1----------------------
IOEPTH BELOW I ELEVAT ION I 

ITOP OF , TOP OF , 
:2- PVC 

, PVC , , , 
~ E LL lELE VAT !mll ----------------------
NUMBER I IN FEET 7128 -29/86 

:------------------------------------ ------
PAC CAR SITE WELLS 

LWIS 25.99 2.9b 23 .03 
UI2S 29 .33 5.a8 23.95 
lW3S 31. 20 6. 43 24.77 
LH4S 40 . 14 4.95 35. 19 
Li/5VS 29.70 14 .16 25 .54 

lW5S 29 .27 4.54 24.73 
LW6S 30 . 19 17.49 22 .70 
LW7S 34.04 6.59 27 .45 
LWaS 30 .98 14.47 26 .51 
LW9S 32. 1B 19. 49 22.69 

LKI0S 30 .33 12.98 27 .35 
LWl1 \IS 29 .43 4.18 25.25 
lIH !S 29 .44 15 .26 24 . 1B 
UIl 2S 30 .44 17.30 23 .14 
lW13S 30 .28 13 .09 27 . 19 

LW!4S 31 .55 7. 71 23 .84 
lW1 5S 32 .29 5.16 27.13 

: tt~W1S 27 .93 14.51 23 . 42 
! UHN2S 29 .73 15 .66 24. 07 
: UMW3S .34.99 Dry 

. HWIS 28 .57 3.65 24.92 
I UHWII ?7 Q'" .. , . , J 

, <, 
"oJ,) 23.40 

:UNW2I 29.73 16.41 23.32 
~ UHW3 ! 34 .99 10.23 24.76 

HC- l! 31 .67 ilM 11M 

HC-2I 35. 05 NH NH 
HC-3! 35 .04 ilK ilK 
HHI 34.61 NK 11K 
HC-5I 30 .28 11M NH 
HC-6I 28.73 11K 11M 

LWID 26 . 14 4.45 21.b9 
LW2D 30 . 17 5.85 24 .32 
LU3D 31.27 6.20 25 .07 
UISD 30.45 *5 . 26 25 . 19 
LW6D 29 .87 t7 .45 22 . 42 

LW7D 33 .86 17 .55 26 .31 
L.SD "\'"' "' ... ,,:J . i.l 15 .31 27 .96 
UnD 32 .00 11. 57 20 .43 
L:41!}D 30.59 H.80 25 .79 
LWIID 29 .98 5.52 24 .46 

LW!2H 30 .32 112.17 18 . 15 
Ul!3D 30 .29 15 .64 24.65 
MUZD 29.73 16 .22 23 .51 
D~2D 27 . 17 15.00 22.17 
DH3D 28 .57 3.68 24 .a9 

n~5D .38. 5.3 3.82 34.71 
----------- ----------------------- ---------

~~OT ES: ~ll di eensians in feet. 

1986 

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

WELL 
'lUMBER 

:WATER LEVEL 

: :DEPTH BE LOW: ELEVATION: 
: TOP OF : TOP OF 
:21 PVC l PVC 
iELEVATI ON :------------------- ---
ilN FEET ]/28-29 /8b 

-------------------------- ----------------
; 

RENTON ~ELLS 

PWI 39 . 40 34.70 4.70 
PW2 39 . 79 35 .60 4.19 
PW3 31 .00 13 .00 17.40 
PWB 45 .70 37 .70 8.00 
PW9 45.13 27 . 45 17.68 

MWI 40. 91 24.16 16.75 
MW2 53.32 29.90 23.42 
MH3 35 . 50 17 .70 17 .80 
MW4 .36 . 44 18 .82 17.62 
MW5 38 .32 19 . 40 18.92 

MWb 38 .83 21.50 17.33 
HW7 47.16 24.35 22 .81 

:m WB 45 .21 27.57 17 .b4 
I lIMN? 4 ' , .. , .c.Le 28.40 17 .86 

MWI0 34.12 16. 10 18. 02 

NHI I 32 .24 14 .35 17 .89 

RI VER 
GAGE 

SGI 32 .60 7.51 25 .09 
SB2 :lUiS . ! 7.36 7.74 
SG3 36.50 NM NM 
SG4 34 .9b 14.70 20 .26 

- ------ - -- - - - - ~---- ----- ~----- ------ - - ~ - - -

~easure~ ents aade by HART CROwSER. inc. e l (~~t 7128 -29/86 . 
Nt; Not Measured j NA Not Aoalicabie 
t "el! flat vented . 
U Measureoent fro lll top of steel ;!lonu!:lent casino. 
ttt At SS2 liater elevation -= staff qage reading · ... 15.!!} feet. 
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Table E-2 - Water L,?ve1 Data November 1986 

:WATER LEVEL 
1 ____ _ ______ _ ___ _ _____ _ 

:OEPTH BEL OW :ELEVAllOll: 
lTOP OF r TO? OF 
: 2' PVC : PVC : , 
lELE4ATIONl --------------------- l 
: HI FEET 1116/ 86 

:----------------------------------------- : 
PAC CAR SITE . ELLS 

LW!S 
LW2S 
LW3S 
L. 45 
LW5VS 

LW5S 
LW65 
LW75 
LW85 
LW9S 

LWIOS 
LWIIVS 
L';t!S 
LW12S 
LW13S 

LW14S 
: LW15S 
:tUIW1S 
:UnW2S 
: t ii1W3S 

NH 4S 
: itMW1! 
:UMW21 
: IlMW3 1 

He - II 

HC -21 
HC-3! 
HC -41 
HC-51 
HC -6! 

L:.II D 
L'.42D 
LW3D 
LW5D 
LWoO 

UlD 
L ~~8D 
LW9D 
UI0u 
Ui1 1D 

LW!2D 
UH3D 
MH 20 
DM20 
OM}D 

25 .99 
29 .83 
31.20 
40 . 14 
29 .70 

29.27 
30.19 
34. 04 
30 .98 
32.18 

30 . 33 
2'1 .43 
29 .44 
30 .44 
30.28 

.31. 55 
32.29 
27 .93 
29. 73 
34 .99 

28.57 
27 .93 
29 .73 
34 .99 
3!.67 

35. 05 
35.04 
34.6 1 
30.28 
28 .73 

26 . ! 4 
3(1 . 17 
7! ?7 
.) ..... 
30 . 45 
29 .87 

33 .86 
33. 27 
32 . 00 
30 .59 
29 .98 

30.32 
30 . 29 
29. 73 
27 . t 7 
28 .57 

U!5D .38 .53 

5.27 
5.83 

13 . 40 

3. 14 
i5. 77 
5. 06 

14 .04 
18.53 

12.73 

i4.83 
10.94 
t3 .02 

3.96 
13.90 
14. 90 

2.63 
3.98 

14 .20 
10 . 10 

ilH 

NM 
IlH 
NK 
:lM 
NM 

5.33 
5.59 

14.52 
16 . 48 

16 .81 
14 . 40 
iO . 41 
H . OO 
4.83 

t 10 .67 
14.63 
15.93 
14.67 

'2.6 7 

24.56 
25.37 

26 .30 

26. 13 
24 .42 
28 .98 
26.94 
23 .65 

27 .60 

24 .61 
23 .50 
27 .26 

28.33 
24 .03 
24.83 

25 .94 
23.95 ,1:" e 
.. ,) . J.,:; 

24.89 
NH 

24.84 
25.68 
25.93 
23 .39 

27 .05 
2B .S7 
~1. 5i~ 

26.59 
25. 15 

19 .65 
25.66 
23 .80 
22 .50 
25 .90 

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

NOTES : All dilensions in feet . 

: WAT ER LEVEL 
:----------------------
: DEPTH BELOW: ElEVAT! m~ 1 

: TOP OF TOP OF 
l2" PVC ; PVC . : 

WELL : ELEVAT ION: ------------------- -- ! 
I~UHBER : H~ FEET ; 11/6/86 : 

:----------------------------- ------------ : 
I I , I I 
" , 
I RENTON itELLS 

?WI 
PW2 
PW3 
PW8 
m 
HWI 
HW2 
MW3 
HW4 
HW5 

MHo 
; MW7 
: IIMW8 
: IIMW9 

HWIO 

MW ll 

Rl'JER 
GAGE 

551 
562 
563 
SG; 

, , 

: , , 

39 . ~O 
39 .79 
31. 00 
45 . 70 
45.13 

40.91 
53 .32 
35.50 
36 . 44 
38 .32 

38 .83 
47. 16 
45. 21 
46 . 20 
... .1 1'1 
.;) " ... 
32 . 2~ 

32. 60 
~ i U 1S . 1 

36.50 
-:: .1 Qj. 
,, "'I • • ~ 

N~ ilK 
~M liM 
ilM IlM 
N~ im 
tm N" 

NM liM 
NM 11M 

16 . 44 19 . 0'6 
17 .24 19 .20 
18 .06 20 .26 

19 . 91 18 .92 
!m tiM 
riM !1M 
tiM !1M 
tIM ~m 

HM :m 

tIM IlM 
NM Nt'! 
NM N~ 
'J. I,,, ~m 

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

"easurement, .ade by HART CROWSER, Inc. e"ept 7128-29186. 
N" Not "e,sured 1 NA Not Applie,ble 
I Well not , ented. 
II Measu rement fro. top of steel lonUlent casing . 
III At 562 •• ter ele" tion • ,t.ff gage reading '15.10 feet . 
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Table E-3 - Water Level Data April 1987 

:WAT ER LEVEL 
:----------------------, :DEPTH BELOW : ELEVAT lOll: , 

nop OF . TOP OF , 
~ 2 · PVC : CIiSHtG: : 

WELL :ELEVATION1 --------------------- ] 
: NUMBER l IN FEET : 4127 f87 : 
:----------------------------------------- : 

PAC CAR SITE WELLS 

U/lS 25 . '~9 10.26 25.73 
LW2S 29 .83 4.98 24.85 
LW3S 3i. 20 5.77 25 .43 
LW4S 40 . 14 14.09 36 .05 
Ui5VS 29 .70 13.68 26 .02 

LW5S 29.27 3.35 25.92 
LW6S 30 . 19 16 .55 23.64 
UI7S 34 .04 5.27 28 .77 
Lo8S 30 .98 n.79 27 .19 
LW9S 32.18 18.56 23.62 

LWI0S 30.33 12.62 27.71 
LWII VS 29.43 13 .24 26 . 19 
LW11S 29.44 OIL 
L~12S 30.44 12.94 17.50 
LW13S 30.29 2.46 27.82 

L~14S 31.55 !b .61 24. 94 
LW15S 32 .29 4.02 28.27 

: ttMW!S 27 .93 13.46 24 .47 
: IIMW2S 29.73 16.21 23.52 
illNW3S 34.99 DRY 
, MW45 28 .57 2.87 25.70 , 
illMWl1 ')1 0 '" _ , • ,,J 3.86 24 .07 
1 lt MW2 1 29 .73 16.02 23.71 
:HMW3! 34.99 10.00 24.99 

HC - l I 31.67 8.80 22 .87 

HC-21 35 .05 11.61 23.44 
HC-31 35.04 15.00 20.04 
Hc-41 34.61 15.98 18.63 
HC-51 30 .28 11.09 19.19 
HC - ~I 28 ,73 9.61 19 . 12 

Lfi lD 26 ,14 t4.~ O 21.54 
c:;2" 30 . 17 4.81 25.36 
Lw3D 3i . 27 5.31 25 .96 
LW5D 30 . 45 i4 .31 26 .14 
LobO 29.37 16.44 23 . 43 

UliO 33 .86 16.35 27 .51 
L ~8D 3.3. 27 14 .40 28 .87 
L'J9D : 2.00 10 .30 21,70 
L ~!O D 30.59 13.70 26.a9 
LW ! 10 29 .98 NM !1M 

LW12D .}0.32 110.94 19 .38 
LW13D 30 .29 14 .39 \ 0 ~e . . . ... .J 

NW2D 29 . 73 15. 94 23 .79 
"m 27.17 t3.30 23.87 
DM3D 28.57 2.76 25 .8! 

C ~5D .~8. 5.3 
------ -------------------------------------

NOTES: All dilen, ions in feet. 

------------------------------------------
:WATER LEVEL 
~----------------------
:DEPTH BELOHiELEVATION: 

:TOP OF : TOP OF 
: 2· PVC i CASING l : 

HELL : ELEVAT I ON i --------------------- i 
i NUMBER : m FEET 1 4127/87 1 
~ ---------i---------I------- ----!--------- \ 

" ' RENTON ~ ELlS I 

PNI 
P!i2 
PW3 
PW8 
PW9 

MHI 
MW2 
MW3 
MW4 
MW5 

M.b 
, MN7 
: IIHwa 
: IIMW9 

MWI0 

MW ll 

RI VER 
GAGE 

5Gl 
SG2 
S83 
564 

, , 
39 .40 
39 .79 
31. 00 
45. 70 
45.13 

40.91 
-", ...... 
~,J. ') L 

35 .50 
36.44 
38 .32 

38 .83 
47. 16 
45. 21 
46 .26 
34 . 12 

32.24 

32 .60 
liH!S.! , 36 .50 , 
i 34 .96 

N~ ~m 
t. 11 !1M 
tlM NM 
NH NM 
~M !1M 

NH NH 
!1M !In 

16.42 19 .08 
18 .09 18 .35 
18.97 19 . 35 

20.50 19 .33 
NM NH 
NM IlM 
NM NH 
NM NM 

NH Nt-! 

rIM liN 
NM 1m 
NM NH 
ttM tiM 

Me.sur •• ent, •• de by HART CHOWSER, Inc. except 7128-29186. 
NM Not Me.sured I NA Not Applic .ble 
I Well not vented . 
•• Measurement frot top of stee l lonUlent clslng. 
III At S82 •• ter .lev.t ion ' st.ff g.ge re.dlng +15.10 feet. 
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Table E-4 - Water Level Data May 1987 

------------------------------------------
:WATER LEVEL 
:----------------------
iDEPTH BELOW: ELE YA nmn 

:TOP OF : TOP OF 
: 2- PVC : CASING I 

l~ELL 1 ElEIJATI ON: --------------------- l 
tlUM8ER : III FEET : 5/5i87 

:----------------------------------------- : 
PAC CAR SITE WELLS : 

LWI S 25.99 0.21 25 .78 
LW2S 29 .83 5. 'l l 24.82 
LW3S 31. 20 5. 72 25.48 
LW4S 40.14 4.20 35 .94 
LW5VS 29 .70 3.52 2b . 18 

LW5S 29.27 3.12 26 . 15 
LW6S 30 .! 9 6.27 23.92 
LH7S .l4. 04 5. 02 29.02 
LW8S 30 .98 3.49 27 .49 
LW9S 32,18 8.60 23.58 

LWI 0S 3'l .33 2.b5 27.68 
L. II VS 29 .43 2.31 27 .12 
LWIIS 29 .44 3.93 25.51 
LW 12S 30 .44 b.G7 24.37 
LlH3S 30 .28 2.54 27 . 74 

LW1 4S -:0;\ ,\ C' 
." .. "',; 6. 77 24.78 

UI!5S 32.29 '; .02 28 .27 
: II~W IS "'! ? Q" 

... 1 " .J 3.80 24.13 
:U I1\1125 29 .73 6.1 8 23 .55 
: lIMW3S 34. 99 DR Y 
, MW4S 28.57 2.67 25.90 , 
: IIMWII 27 .93 4. 'l l 23 . 92 
, llMH21 29 .73 6.28 23.45 
IIMW3! 34 .99 10. 07 24 .92 

HC - I I 31.67 8. 43 23.24 

HC -21 35. 05 11. 2G 23. 85 
HC-3I 35. 04 14 .27 20 .77 
HC-4 I 34 .61 15.15 19 .46 
He-51 30 .28 10 .59 19.69 
"r I ' ~ .. - ol 28 .73 9.09 19 .64 

Lm 26 .14 3.67 22 .47 
L. 2D 30 . 17 !; 11 

.J • • • 25 .06 
LW3D 31. 27 5.47 25.90 
L.5D 30 .45 4.49 ') 'C Q' 

• .1. , 0 

LHbD 29.87 b.69 23. 18 

L~7D 33.36 6.6 1 27 .25 
L. SD 33.27 4.50 ?J:l 7 i _ .. . , I 

L:m 32 .00 10 . 47 21. 53 
L·.410D 30.59 3.97 26 .62 
LW II D 2ua 6.62 23 .36 

LW12D 30.32 10.40 19 .92 
L'ii3D 30 . 29 U8 25. 71 
M~2D 29 .73 6. 12 ? .. ' 1 .. .J . 1l. 

DM2D 27 . 17 3.40 23 .77 
D!13D 28 .57 2.76 25.8! 

uH5D :8 .53 3.52 "1''" -" hJ. I: : __ R ___________________ ___ __________________ 

NOTES: All di.ensions in feet. 

--------- --------------------------------
:WATER LEVEL 
:----------------------
iDEPTH BELQWi ELEVATIGN: 

TOP OF : TOP OF: : 
2- PVC : CASING : 

WELL ELEVATION:- -------------------- : 
~iUM BER H~ FEEi j 5f 5i 87 : 

-----------------------------------------1 
RENTON mLS 

?Wl 39 .40 Nl'! NH 
?W2 39 .79 11M NH 
PW3 31. 00 ttl-! NM 
P.8 45. 70 ~H 11M 
PW9 45 . 13 I'N ;t" NM 

MWI 40 .91 21.83 19.08 
m 53 .32 

'11: _ ... 
..... . J.) 24 .79 

MW3 35 .50 15.87 19 .63 
MW4 36. 44 17.37 19 .07 
MW5 38.32 18 .34 19 .98 

NW6 38 .83 2G .GI 18.82 
HW7 47 . 1b 22 .84 24,32 

IINW8 45. 21 28.37 16 .84 
IlMW9 46. 26 NM NH 

HWI0 34 . 12 15.52 18.60 

MWl ! 32 .2; 12 .58 19 .66 

RIV ER 
GAGE 

561 32 .60 NN NH 
562 lUt!S. ! 8.80 b.30 
56l 36.50 11M NM 
S64 .34 .96 1m NN 

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

Me.sure.ents •• de by HART CROWSER, Inc. e, eept 7/28-29/ 86. 
NK Not Melsured I NA Not Applie,ble 
I Well not vented. 
at Measure.ent fro. top of steel lonUlent caslnq . 
III At S62 •• ter ele.,tion = st.ff gage re.ding +15.10 feet. 



r 

1639-10 

Table E-S - Wat er Level Data June 1987 

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

WELL 
NUMBER 

:WATER LEYEL 
~ : - -------------- - ------
: : DEPTH BELOW: ELEYATiON : 
:TOP OF : TOP OF : 
: 21 PVC CASING : 
: ELE VATI ON: --------------------- : 
: IN FEET 6/ 15 /S7 

:----------------------------------------- : 
PACCAR SITE WEL LS 

LWl, 25.99 2.59 2" o ,! .J .'t!.. 

LW2S 29.93 5.51 24 . . 32 
LN3S 31.20 6. 15 25. 05 
LW4S 40.14 4.55 <. 1:' r;Q 

"..J . ... , 

lW51)S 29 .70 4.32 25.38 

Lll5S 29 .27 3.92 25.35 
L.6S 30.19 7.20 22.99 
LW7S 34.04 6.23 27 .81 
LW8S 30.98 4.21 26.77 
LW9S 32 . 18 Q , -,, 'O. .:l 22 .95 

LWI 0S .30 .33 2.89 27.44 
LWI1VS 29 .43 3.55 25.88 
LWl1S 29 .44 NM NM 
LWI2S 30.44 6.67 23 .77 
LlH3S 30.28 2.92 27 .36 

LWtIS ... , I:l:' 
.) 1.,J,J 7. 41 24 . 14 

LU15S ""'! .... Q 
J .. . L. 4.67 27 .62 

:mm 27 .93 4.64 23 .29 
: IIMN2S 29.73 6.54 23 . 19 
lUHlf3S 34 .99 DRY 

MW4S 28 .57 3.47 25.10 
: IIMWtI 27 .93 4.57 23.36 
:IlMW21 29 .73 6.42 23 .31 
:UMW31 34. 99 10 .66 24.33 

HC -l ! 31 .67 10 .08 21. 59 

HC-21 35.05 12.83 22 .22 
HC-3! 35. 04 11.38 23.66 
HC~41 34.61 17.10 17 .51 
HC-51 30 .28 12 .09 18 .19 
He-oi 28 .73 10 .69 18. 04 

L !i} 26 .1 ; 3.89 '1" ""II:" .. ... .::..1 

Lii 2D 30 . i 7 5. 46 24 . Ii 
UI3D 31. 27 5.90 25 .37 
Ll,5D 30 .45 4.95 25 .50 
LW6D 29 .87 7. 16 22. 71 

LA7D 33 .86 7. ! 4 26 .72 
" 8D 3.3. 27 5. ;)6 28 .21 
L~9D 32 .00 11.19 20.81 
L~10D 30 .59 ~ . 36 26 .23 
LWli D 29. 98 5. 13 24.85 

LW12D 30 . . 32 12.09 18.23 
L ~ 13D 30 .29 5.53 24.76 
MW2D 29. 73 6.34 23 .39 
DM 2D 27.1 7 4. 16 23.01 
~ H3 D 28 .57 3.37 25 .20 

0M5D 38. 53 .3.75 34 .78 
-------------------------------------------

NOTES: All dilensions in feet. 

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

, ELL 
!iUM EER 

:WATER LEYEL 
:----------------------
:DEPTH BELOW: ELEVATlQN: 

: TOP OF TOP OF 
12" PVC ; CASmG : 
:ELEVATiOH: ------------------- -- l 
: IN FEET 6/ 15/87 , ' 1---------7---------j-----------,--------- ; ,. ' 

RENTON WELLS , 

PWI 39 .40 nc .( .. NM 
PH, 39 .79 HM N~ 
PWl 31.00 NM NM 
PW8 45 .70 NM NM 
PH? 45 . 13 NM NM 

HN I 40.91 23 .al 17 .10 
MH2 53 .32 29 .65 23 .67 
!iW3 \e. e (j 

y .... ,J." 17.44 18 .06 
MW4 36 .44 19 .55 16 .89 
MW5 38 .32 20.46 \-0 Q' . I . w(: 

MW6 38.83 22 .08 16 .75 , MW7 47.16 29.24 p O? , . f . . .. 

: * tl'1I'i8 45 .21 30.54 14.67 
lt iMW9 46.26 30.30 15 .9b 

MWI0 34. 12 1 • . 16 17 .96 

~W i i 32 .24 14. 22 13 .02 

RI VER 
GAGE 

SGI 32 .60 NN liM 
SG2 aU15 . 1 8. 19 6.91 
563 36 .50 ilK N" 
564 34.96 N~ NH 

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

Measure.ent, •• de by HART CROWSER, Inc. e,cept 7/28-29/86. 
NM Not Measured I NA Not Applicable 
I Wel l not vented. 
II Measureoent frol top of steel .onulent casing . 
III At 562 •• ter ele,ation = staff gage r.ading +15 . 10 f •• t. 
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Table E-6 - Water Level Data July 1987 

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

WELL 
NUM BER 

:WATER LEVEL 
:--------------------- ] 

: : DEPTH BELOW: ELE VATION: 
:TOP OF TOP OF 
: 2' PVC CASING 
:ELEvATION: --------------------- t 
: IN FEEl 7129/87 

:----------------------------------------- : 
: PAC CAR SITE WEL LS ' 
: , , LWIS 

Ui2S 
LW3S 
LW4S 
LW5VS 

lWSS 
LW6S 
LW7S 
LW8S 
L~9S 

LHIOS 
LWII VS 
LWI!S 
LW12S 
LHI3S 

LW!4S 
LIoi15S 

:tIMm 
: IIMW2S 
: llMW3S 

MW4S 
:mWII 
: IIMW2I 
: UMW3I 

He-II 

HC-2I 
HC-3I 
HC-4! 
He-51 
HC-6! 

Lm 
U2D 
uno 
LW5D 
LWoD 

lW7D 
U 8D 
U9 D 
L:iFju 
L~I 1 D 

UI 12D 
LWI3D 
MW2D 
DM2D 
Dm 
Dli 5D 

25.99 
29 .83 
31 .20 
40.14 
29.70 

29.27 
30.19 
34.04 
30 .98 
32.18 

30 •. 33 
29 .41 
29 .44 
30.44 
30.28 

31 .55 
32 .29 
27 . '13 
29.73 
34 .99 

28.57 
27 .93 
29 .73 
34.99 
31.67 

35. 05 
35 .04 
34 .61 
30 .28 
28 .73 

26.14 
30 . 17 
31 .27 
30 . 45 
29 .87 

.33.86 
-33 . ~7 
32 .00 
.30.59 
29 .98 

.30, .3 2 
30 .29 
29.73 
27 , 17 
28 .57 

, 0 ' .J . ... ') 
6.14 . " 
~ . !. 

S. 18 
5.06 

4.66 
7.84 
7.16 
4.as 
9.75 

2.95 
4.20 
4.93 
7. 01 
3.31 

7.66 
5.89 
4.70 
5.99 

DRY 

DRY 
4.75 
6.B6 

10 .89 
10.75 

13.63 
NM 

17 .64 
12 .72 
~ 1 .28 

4.38 
b. : 9 
b.67 
5.68 
7.78 

8. 04 
5.70 

!! .88 
.i ,ao 
5.49 

12.60 
S." 
6.50 
4.59 
4. 06 

22.96 
23.69 
24 .43 
34 .96 
24.64 

24. 61 
22 .35 
26 .a8 
26 .13 
22 .43 

27 .38 
25 .23 
24.51 
23.43 
26.97 

23 .89 
26 .40 
23 .23 
23 .74 

23 . 18 
22 .87 
24.10 
20.n 

21. 42 
HH 
16 .91 
17.56 
17 .45 

21 . 76 
23 . '-;8 
24.60 
24 .77 
22. 09 

25 .82 
27 .57 
: 0. 12 
25 .79 
24. 49 

17 . 72 
23 .87 
23 .2-3 
22 .58 
24 .51 

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

NOTES: All di.en,ions in feet. 

~WATER LEVEL , , 
:--------------------- : 

: : DEPTH BELOH: ELEVATION: 
: TDF OF i TO? OF 
:2- PVC : CASING I : 

(;jELL lELE!/ATIuN: --------------------- ~ 
NU MBER : !Ii FEET 7129 / 87 , 

~ ----------------------------------------- ! , , , , , 
RENTON WELLS 

P~1 .39 . 40 ~lM 11M 
PM2 39 .79 m; ... 

(1 .. 

PW3 .31. 00 NM 11M 
PW8 45 .70 tiM NM 
PW? 45.13 m! ~Hi 

MWI 40.91 25.11 15 .80 
~H2 53 .32 NH NH 
HN3 35 .50 19 . 12 17 .38 
MW4 30 .44 19 .86 16.58 
MW5 38 .32 20 .84 17.48 

HWb 38.83 22 . 46 \' -'1 .c . ..) . 
MW7 47.16 25 . 10 22 .06 

: IIMN8 45.21 31. 07 14.14 
: IIMW9 46.26 30.57 15 .69 

MW10 34.12 16 .57 17 .55 

MIHl 32.24 14.38 17 .36 

RIVER 
GAGE 

SGI .32 .60 tiM NM 
S52 :tUIS . ! Wi 11M 
SG3 36.50 llH I!M 
SG4 ~. 1"\' 

.. ' 't.10 1m ~JM 

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

He.sure.ent, .ade by HART CROWSER, Inc. e,cept 7128-29/86 . 
NH Not He"ured I NA Not Applicable 
I ~ell not vented. 
aa Heasure~ent fro. top of steel lonument casing. 
III At S62 .ater elev.tion = stalf g.ge reading +15.10 feet. 



1639-10 

Table E-7 - Water Level Data August 1987 

WATER LEVEL :WATER LEVEL 

lDEPTH BELOWtELEVATION: : DEPTH BELOW ELEVATION: 
:rop OF I TOP OF :rop. OF TOP OF 
12" PVC CASING :2" PVC CASING 

WELL [ELEVATION: WELL :ELEVATJON I 
NUMBER 

PACCAR 

LWlS 
LW2S 
LW3S 
LW4S 
LWSVS 

LW5S 
LWbS 
LW7S 
LW8S 
LW9S 

LWIOS 
LWll VS 
LW ll S 
LW12S 
LW13S 

LW14S 
LW15S 

:**MWlS 
:**MW2S 
: **MW3S 

MW4S 
:**MWll 
: •• MW2I 
:**MW31 

HC-l I 

HC-21 
HC-31 
HC-41 
He-5J 
He-hI 

LWID 
LW2D 
LW3D 
LWSD 
LW6D 

LW7D 
LW8D 
LW9D 
LWtOD 
LWI10 

LWI 2 D 
LW13D 

:**Mw2D 
DM2D 
DM3D 

OMSD 

NOTES~ 

: IN FEET 8 /2 6 / 87 NUMBER : IN FEET 

S ITE WELLS RENTON WELLS 

25.99 3.41 22.58 PWI 39.40 
29.83 6.36 23.47 PW2 39.79 
3 1 .20 7 . 01 24.19 PW3 31.00 
40.14 5.42 34.72 PW8 45.70 
29.70 5.27 24.43 PW9 4S.13 

29.27 4.91 24.36 MWI 40.91 
30.19 8 .03 22 .16 MW2 53.32 
34.04 7 .41 26 . 63 MW3 35.50 
30.98 4 .76 26.22 MW4 36.44 
32 .18 9.88 22.30 MW5 38.32 

30.33 3.03 27.30 MW6 38.83 
29 . 43 NM NM MW7 47.16 
29.4 4 NM NM **MW8 45 .2 1 
30.44 7.03 23 .41 **MW9 46.26 
30 . 28 3.40 26.88 MWI0 34.12 

3 1. 55 7 . 63 23.92 MWll 32 . 24 
32.29 6.47 25.82 
27.93 5.13 22.80 RIVER 
29.73 7 .21 22.52 GAGE 
34.99 DRY 

SGI 32.60 
28 . 57 DRY SG2 :***15.1 
27.93 5.12 22.81 SG3 36.50 
29.73 7.23 22.50 SG4 34.96 
34.99 10.88 24.11 
31.67 I 11 .04 20.63 

35.05 13.88 21.17 
35.04 17.10 17 . 94 
34.61 17.94 16 .67 
30.28 12.95 17.33 
28.73 11. 50 17.23 

1 26.14 4.56 21.58 
30.17 6 .42 23 . 7S 
3 1 .27 6 . 91 24.36 
30.45 !5.92 24 .53 
29 .87 7.96 21 . 9 1 

33.86 8 .26 2~.60 

33.27 5.83 27.44 
32 . 00 12.05 19. 95 
30.59 4.90 25.69 
29 .98 NM NM 

30.32 12.89 17 . 43 
30.29 6.60 23.69 
29.73 7.18 22.55 
27.17 4.75 22 .42 
28.57 4.28 24 . 29 

38.53 4 ":05 34.4g , 

All dimensions in feet . 
Measurements made by HART CROWSER I Inc:. e)(c:ept 7 / 28-29/86. 
NM Not Measur-ed 1 NA Not Appi ic:able * Well not vented. 
*. Measur-ement from top of steel monument casing. 
*** At SG2 water- elevation = staff gage r-eading +15.10 feet. 
'*) Measured from ground surface . 

8/26 / 87 

NM NM 
"M NM 
NM NM 
NM NM 
NM NM 

24.96 15.95 
31.01 22 . 31 
18.39 17. 11 
20 . 13 16 .3 1 
21.08 17.24 

22.79 16 .04 
25.29 21 . 87 
31.43 13.78 

NM NM 
16.82 17 .30 

15.05 17.19 

NM NM 
7.53 7.57 

NM NM 
NM NM 
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1639-10 

Tat>le E-8 Water Level Data September 1987 

1 "'lATER LEVEL 

: DEPTH BELDWIELEVATJON; :OEPTH BELOW ELEVATION: 
lTOP OF TOP OF I :TOP OF TOP OF 
:2" PVC CASING :2" PVC CASING 

WELL l ELEVATION: WE LL l ELEVATIONl 
NUMBER : IN FEET 9 /22/87 NUMBER : IN FEET 

PACCAR SlTE WELLS RENTON WE LLS 

LWt5 25.99 3.54 22.45 PWI 39 . 40 
LW2S 29.83 6 .44 23.39 PW2 39.79 
LW35 31.20 7.02 24.18 PW3 31.00 
LW4S 40.14 :3.39 34.75 PW8 45.70 
LWSVS 29.70 5.12 24.58 PW9 45.13 

LW5S 29.27 4.78 24.49 MWI 40.9 1 
LW65 30.19 8.02 22.17 MW2 53.32 
LW7S 34.04 7 . 43 20..0.1 MW3 35.50 
LW85 30 . 98 4.69 26 . 29 MW4 36 .44 
LW9S 32 .18 9.93 22.25 MW5 38.32 

LWI0S 30.33 3.18 27 . 15 MWb 38.83 
LWll VS 29 .43 NM NM MW7 47.16 
LW115 29.44 NM NM :**MW8 45.21 
LW 12S 30.44 7.31 23.13 :**MW9 46.26 
LW13S 30.28 4.46 25.82 MWIO 34.12 

LW14S 31.55 7.87 23.68 HWJ 1 32 . 24 
LWI5S 32.29 6.39 25 . 90 

:**MWIS 27.93 *5 .2 1 22.72 RIVER 
:**MW2S 29.73 *7.30 22.43 GAGE 
:**MW3S 3 4 . 99 tORY 

5GI 32.60 
MW4S 28.57 *4.06 24.51 5G2 :***15 . 1 

**MWI I 27.93 *5. 16 22.77 SG3 30..50 
**MW2I 29 . 73 *7.33 22.40 5G4 34.96 
**MW31 34.99 I 1 • 14 23.85 

He-iI 31.67 10 .59 21.08 

HC-21 35.05 13.51 21.54 
HC-31 35.0 4 0..55 28 . 49 
HC-4 1 34.61 17.44 17.17 
HC-51 30.28 12.0.7 17 . 0.1 
He-bl 28.73 11 . 19 17.54 

LWID 26. 14 4.65 21.49 
LW2D 30.17 6.45 23 .72 
LW30 31.27 6 .84 24.43 
LW5D 30.45 5.8 4 24.61 
LW6D 29.87 7.97 21.90 

LW70 33 . 86 8. 29 25.57 
LW8D 33.27 5.78 27.49 
LW9D 32.00 11.87 20.13 
LWI 0D 30 . 59 4.19 26.40 
LWI10 29 .98 NM NM 

LW120 30.32 12.~57 17.75 
LW130 30.29 6.42 23.87 

:**MW2D 29 . 73 *7 . 30 22.43 
OM 2D 27.17 *4.83 22.34 
DM3D 28.57 *4.14 24 .4 3 

OMSO 38.53 *4.02 34.51 

NOTES: All dimensions in feet . 
Measurements made by HART CROWSER, Inc. e~cept 7/28-29/86. 
NM Not Measured 1 NA Not Applicab l e 
$: Well not vented. 
** Measurement from top of steel monument casing. 
*** At SG2 water elevation = staff gage reading +15.10 feet. 
(*) Measured from ground surface. 

9 / 22/87 

NM NM 
NM NM 
NM NM 
NM NM 
NM NM 

24.22 1 6.69 
31.43 21.89 
18.06 17.44 
19.59 16 . 85 
20 . 49 17.83 

22 .2 1 16.62 
25 .10. 22. 00 
28.90 16.31 
29.18 1 7 . 08 
16.41 17 .7 1 

14.77 17.47 

NM NM 
7 . 5 0 22 . 60 

NM NM 
NM NM 
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Table E-9 - Water Level Data October 1987 

WATER LEVEL :WATER LE VEL 
I 

: DEPTH BELOW:ELEVATION: : DEPTH BELOW ELEVATI ON: 
lrop OF TOP OF : TOP OF TOP OF 
12" PVC CASING :2·· PVC CASING 

WELL lELEVATION: WELL [ELEVATION: 
NUMBER : IN FEET 10 / 20 /87 NUMBER : IN FEET 

PACCAR SITE WELLS RENTON WELLS 

LWlS 25.99 3.72 22 .27 P"'1 39.40 
LW2S 29.83 6.58 23.25 PW2 39.79 
LW3S 31.20 7. 18 2 4.02 PW3 31.00 
LW45 40.14 4 .44 3'5.70 PW8 45.70 
LWSVS 29 . 70 6 .47 23.23 P"'9 45.13 

LWSS 29. 27 5 . 08 24 .19 MWI 40 . 91 
LW6S 30. 19 8.22 21.97 MW2 ~3.32 

LW7S 34.04 7.79 26.25 MW3 3'5.50 
LW8S 30 . 98 4.96 26 . 02 MW4 36.44 
LW9S 32. 18 10 .00 22.18 M"'S 38.32 

LWI0S 30.33 3.33 27 .00 M"'6 38.83 
L WI1 VS 29 .4 3 MW7 47. 16 
LW115 29.44 **MW8 45.21 
LW12S 30.44 7.32 23.12 **MW9 46. 26 
LW135 30 . 28 3.63 26.65 MWIO 34.12 

LWt45 3 1.55 7.8 1 23.7 4 MWll 32.24 
LW155 32.29 6 . 80 2'5 .4 9 

:**MW15 27.93 5.05 22.88 RIVER 
:**MW2S 29 . 73 6 . 40 23.33 GAGE 
:**MW3S 34.99 DRY 

SGI 32.60 
MW4S 28 .57 DRY SG2 :***15.1 

: **MW1I 27.93 S.08 22 . 85 SG3 36 . 50 
:.*MW21 29.73 6.97 22.76 SG4 34 . 96 
:*.MW3I 34.99 10.44 24.55 

HC-l I 3 1 .67 10.80 20.87 

HC-21 35.05 13.82 21.23 
HC-31 35.04 16 . 70 18.34 
HC-4J 34.61 17 . 80 16.81 
He-51 30.28 13.00 17 . 28 
He-6I 28.73 11. 41 17 .32 

LI-JlO 26. 14 4.8B 21.26 
LW20 30.17 6 . 61 23.56 
LW3D 31.27 7.08 24 .1 9 
LW5D 30.45 6.08 24.37 
LW6D 29.87 8.79 21.08 

LW7D 33 .86 8.47 25 .39 
LW80 33.27 6.03 27.24 
LW9 0 32 .00 NM NM 
LWI00 30.59 5.00 25 . 59 
LwtlD 29.98 

LW12D 30.32 12.58 17.74 
LW130 30.29 6.60 23.69 

:**MW2D 29.73 7.32 22.41 
DM2D 27.17 4.96 22.21 
DM30 28.57 4.67 23.90 

OMSO 38.53 5 . 04 33 .49 

NOTES: All d i mensions in feet. 
Measurements made by HART CROWS ER, Inc. eKcept 7 / 28-29/86. 
NM Not Measured 1 NA Not Applicable 
* We ll not vented. 
** Measurement irom top of stee l monument casing. 
*** At SG2 water e leva tion = staff gage reading +15.10 feet. 
(*) Measured from ground surface . 

10 /20/ 87 

24 . 61 16. 30 
32.22 2 1 . 10 
18 .53 16. 97 
19.98 16.46 
20.53 17.79 

22.35 16.48 
25.81 21.35 
29.01 16 .20 
29.15 17. 1 1 
16 .8 1 17 .31 

15.18 17.06 

NM NM 



r 
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Table E- 1O Water Level Data November 1987 

WATER LEVEL 

ICEPTH BELOWIELEVATION ' 
:TOP OF TOP OF TOP OF 
:2" PVC CASING 2" PVC 

WELL lELEVATION: WELL ELEVATION 
NUMBER : IN FEET 11/23/87 NUMBER IN FEET 

PACCAR SITE WELLS RENTON WELLS 

LW t S 25 . 99 3 . 51 22.48 PWI 39.40 
LW2S 29 . 83 5.99 23.84 PW2 39.79 
LW35 31.20 6 . 51 , 24.69 , PW3 31 . 00 
LW4S 40. 1 4 5.01 35.13 PW8 45.70 
LWSVS 29.70 4.12 25.58 PW9 45.13 

LW5S 29 . 27 3 . 74 25.53 MWI 40 . 91 
LW65 30. J 9 7.06 23.13 MW2 53 . 32 
LW75 34.04 6.15 27.89 MW3 35.50 
LW8S 30.98 3.44 27.54 MW4 36.44 
LW9S 32.18 9 . 24 22.94 MW5 38.32 

LW I OS 30.33 2.96 27.37 MWb 38.83 
LWI1VS 29.43 Destroyed lCestroyed MW7 47 . 16 
LW115 29.44 Dest r oyed IOestroyedl :**MWB 45.2 1 
LWI 2S 30.44 7.06 23.38 :**MW9 46 . 26 
LW13S 30.28 3.28 27.00 MWI0 34 . 12 

LW145 31.55 7.76 23 . 79 MWt 1 32.24 
LWlSS 32 . 29 4.96 27.33 

: **MWt5 27.93 3.73 24.20 RI VER 
:**MW2S 29 . 73 7. 1 4 22.59 GAGE 
:**MW3S 34.99 DRY 

SGI 32.60 
MW45 28 . 57 2.83 25.74 SG2 *** 15.1 

: **NW l l 27.93 5.14 22.79 SG3 36.50 
:**MW21 29.73 7.32 22 . 41 SG4 34.96 
:**MW3I 34.99 11. 0 1 23.98 

HC-J I 31.67 10.53 21.14 

HC-2! 35.05 13.42 21.1.3 
HC-3I 35.04 16.39 18. 1.5 
HC-41 34.61 17.45 17 . 16 
HC-51 30.28 
HC-61 28.73 11. 2 9 17.44 

LWID 26.14 4.89 21 . 25 
LW2D 30.17 6.24 23.93 
LW3D 31.27 1..1.2 24.65 
L~15D 30.45 5.47 24.98 
LW6D 29.87 7.68 22.19 

LW7D 33.86 7 . 98 25.88 
LW8D 33.27 5.32 27.95 
LW9D 32 . 00 12.02 19.98 
LWI0D 30 . 59 4.70 25 .89 
LWIID 29.98 

LW120 30.32 12 .57 17 .75 
LW130 30.29 6.36 23.93 

:**MW2D 29.73 7.39 22 . 3 4 
DM2D 27.17 4. 72 22 .45 
OM30 28.57 3.44 25.13 

DM5D 38.53 3~82 34.71 

NOTES: All dimensions in feet . 
Measu~ements made by HART CROWSER , Inc. except 7/28-29/86. 
NM Not Measured / NA Not Applicable 
* Well not vented. 
** Measurement from top of steel monument casing. 
*** At SG2 water elevation ~ staff gage read i ng +15.10 feet. 
(*) Measu r ed from ground surface. 

WATER LEVEL 

DEPTH BELOW ELEVAT ION: 
TOP OF 
CASING 

11/23/ 87 

23.89 17 . 02 
32 . 50 20.82 
18.31 17.19 
19.48 16.96 
20.36 17 . 96 

2 1 .9 4 16.89 
25 . 90 21.26 
30.75 14 . 46 

16.51 17.61 

14 . 92 17 . 32 

7.65 7.45 
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Table E-ll Water Level Data December 1987 

WELL 
NUMBER 

P ACCAR 

LWtS 
LW2S 
LW3S 
LW4S 
LWSVS 

LWSS 
LWbS 
LW75 
LW8S 
LW95 

LW10S 
LW tl vs 
LWllS 
LW12S 
LW135 

LWI4S 
LWl5S 

: **MWlS 
:**NW2S 
:**NW3S 

MW45 
:**NWII 
:t*MW21 
:**MW31 

HC - I I 

HC-21 
HC-3I 
HC-4I 
He-51 
HC-6I 

LWID 
LW2D 
LW3D 
LWSD 
LW60 

LW70 
LW8D 
LW90 
LWI00 
LWI10 

LWI20 
LW1 3 D 

:**Mw2D 
OM20 
DM30 

ONSO 

NOTE5~ 

WATER LEVEL IWATE:P. LEVEL 

: DEPTH 8ELOW1ELEVA TION ' :OEPTH BELOW ELEVATION: 
:TDP OF TOP OF :TOP OF TOP OF 
: 2" PVC CASING :2" PVC CASING 
:ELEVATION: WELL :ELEVATION: 
: IN FEET 12/21/87 NUMBER : IN FEET 

SITE WELLS RENTON WELLS 

25.99 2.42 23.57 PWI 39.40 
29 .83 5.38 24 .45 PW2 39 .79 
31.20 5.93 25.27 PW3 31.00 
40.14 4.77 35.37 PW8 45.70 
29.70 3 . 70 26.00 PW9 4S.13 

29.27 3.26 26 . 01 MWI 40.91 
30. 19 6.62 23.57 MW2 53.32 
34.04 5.23 28.81 MW3 35.50 
30.98 3.02 27.96 MW4 36.44 
32. 18 8 .51 23.67 MW5 38.32 

30.33 2.59 27 .74 MW6 38.83 
29.43 MW7 47.16 
29.44 :**MWB 45.2 1 
30.44 :**MW9 46.26 
30 .28 2.80 27.48 NW10 34.12 

31.55 7.93 23.62 MWll 32 . 24 
32.29 4.07 28.22 
27.93 3.83 24.10 RIVER 
29.73 6 .49 23.24 GAGE:' 
34 .99 DRY 

SGI 32.60 
28 . 57 SG2 ***1'5.1 
27.93 4.62 23.31 SG3 36.50 
29 . 73 6.80 22.93 SG4 34.96 
34.99 9.40 25.59 
31.67 10.17 21 .50 

35 . 05 13.07 21.98 
35.04 14.74 20 . 30 
34.61 17.52 17 .09 
30.28 12.87 17.41 
28.73 11.25 17 .48 

26.14 4.67 2 1.47 
30 .17 S.65 24.52 
31.27 6.00 25.27 
30.45 4.94 25.51 
29.87 6.90 22 . 97 

33.86 7.24 26.62 
33.27 4.75 28. 52 
32 . 00 11.66 20.34 
30.59 4.20 26.39 
29.98 

30.32 12.50 17.82 
30.29 5.80 24.49 
29.73 6.39 23.34 
27.17 4 .94 22.23 
28.57 3 . 00 25.57 

38 . 53 3.74 ~4.79 

AI! dimensions in feet . 
Measurements made by HART CROWSER, Inc. except 7/28-29/86. 
NM Not Measured I NA Not Applicable 
* Wel l not vented. 
** Measurement from top of steel monument casing. 
*** At 5G2 water elevation = staff gage reading +15.10 feet. 
(*) Measured from ground surface. 

12/21/87 

.: 

24 . 04 16.87 
32.58 20.74 
18. 58 16.92 
19.43 17.01 
20.09 18. 23 

21.94 16.89 
26.00 21 . 16 
28.86 16 .35 
29.87 16.39 
16.48 17.64 

15.00 17.24 
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Table E- 12 Water Level Data February 1988 

WAT ER LEVEL 

IOEPTH BELOWlELEVATION: 
ITOP OF TOP OF 
:2" PVC CASING 

ITOP OF 
:2" PVC 

:WATER LEVEL 

: DEPTH BELOW ELEV~TION: 
TOP OF 
CASING 

WELL :ELEVATION: ______ ~~~~---------
NUMBER 'IN FEET 2/22/88 

WEL L 
NUMBER 

'ELEVATION' ______ ~~~~-------
lIN FEET 2/22/88 

PACCAR SITE WEL LS RENTON WELLS 

LWlS 
LW25 
LW35 
LW4S 
LW5VS 

LW5S 
LW6S 
LW7S 
LWB5 
LW9S 

LWIOS 
LW l l VS 
LWllS 
LW12S 
LW 13S 

LW145 
LW15S 

:**MWlS 
:*.MW2S 
:*.MW3S 

MW4S 
:**MWIJ 
:*.MW21 
:**MW31 

HC-l I 

HC-2 I 
HC-3 J 
HC-4I 
HC-~ I 

HC-6 J 

LWID 
LW2D 
LW3D 
LW5D 
LWbD 

LW7Q 
LW8D 
LW9D 
LWIOD 
LWIID 

LW12D 
LWt3D 

:**MW2D 
OM2D 
OH3D 

ONSO 

25.99 
29.83 
31.20 
40 . 14 
29 . 70 

29.27 
30.19 
34.04 
30.98 
32. 18 

30.33 
29.43 
29.44 
30.44 
30.28 

31.55 
32.29 
27.93 
29.73 
34 . 99 

28.57 
27.93 
29 . 73 
34.99 
31.67 

35 . 05 
35.04 
34.61 
30 . 28 
28 .73 

26 . 14 
30.17 
31.27 
30.45 
29.87 

33.86 
33.27 
32.00 
30.59 
29.98 

30.32 
30."29 
29.73 
27.17 
28.57 

38.53 

2.18 
5.43 
6.40 
5.00 
5 . 76 

3.87 
6.96 
6.21 
4.37 
9.65 

2.95 
NM 
NM 

6.92 
2 . 9 8 

7.35 
4.50 
4.47 
6 . 66 

DRY 

3. 12 
4.74 
7.10 

10.55 
13 . 96 

16 . 84 
27 . 26 
22.09 
16.58 
15 . 04 

4.80 
6.05 
6 . 68 
5.67 
7.97 

8 . 17 
6 . 93 

14.71 
5.22 

NM 

16.38 
8.52 
7.17 
4 . 15 
3.68 

4.09 

23.81 
24.40 
24.80 
35.14 
23.94 

25.40 
23 . 23 
27. 8 3 
26.61 
22.53 

27.38 

29.44 
23.52 
27.30 

24.20 
27.79 
23.46 
23.07 

25.45 
23.19 
22 . 63 
24.44 
17.7 1 

18.21 
7 . 78 

12 . 52 
13.70 
13.69 

21.34 
24.12 
24.59 
24.78 
21.90 

25 . 69 
26.34 
17.29 
25.37 

13.94 
7.1.77 
22.56 
23 . 02 
24.89 

34.44 

PWI 
PW2 
PW3 
PW8 
PW9 

MWI 
MW2 
MW3 
MW4 
MW:S 

MW6 
MW7 

:**MW8 
1**MW9 

MWI0 

MWll 

RIVER 
GAGE 

SGI 
SG2 
SG3 
SG4 

39.40 
39.79 
31.00 
45.70 
45.13 

40 . 91 
53.32 
35.50 
36.44 
38.32 

38.83 
47 . 16 
45.21 
46.26 
34.12 

32 . 24 

32 . 60 
***IS.1 

36.50 
34.96 

NOTES: All dimensions in feet. 
Measu~ements made by HART CROWSER, Inc. except 7/28-29/86. 
NM Not Measu~ed 1 NA Not Applicable 
* Well not v ented. 
** Mea su~ement f~om top of steel monument casing . 
*** At SG2 wate~ elev ation ~ staff gage ~eading +15 . 10 feet . 
(* ) Measured from ground s urface. 

NM 
NM 
NM 
NM 
NM 

28.50 
36.28 
22 . 61 
24.76 
25.33 

26.92 
29.62 
36.04 
35.37 
20.47 

19.12 

NM 
NM 
NM 
NM 

12.41 
17.04 
12.89 
11.68 
12.99 

t 1 .91 
17.54 
9.17 

10.89 
13.65 

13.12 
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Table E-13 Water Level Data April 1988 

WATER LEVEL :WATER LEVEL 

I DEPTH BELOW: 1 DEPTH BELOW 
:TOP OF TOP OF :rOP OF TOP OF 
:2" PVC CASING lELEVATIONl 12" PVC CAS I NG 

WELL :ELEVATIONI WELL : ELE VA TION : 
NUMBER : IN FEET 4/26/88 & 4 /27/ 88 NUMBER : IN FEET 

PACCAR SITE WEL LS RENTON WELLS 

LWlS 25.99 2 .35 23 .64 PWI 39.40 
LW25 29.83 5.55 24.28 PW2 39.79 
LW3S 31.20 6.22 24.98 PW3 31.00 
LW45 40 . 14 4.94 35.20 PW8 45.70 
LWSVS 29 . 70 4.50 25.20 PW9 45.13 

LWSS 29.27 4.09 25.18 MW I 40.91 
LW65 30.19 7.16 23.03 MW2 53.32 
LW7S 34.04 6.80 27.24 MW3 35.50 
LW85 30.98 4.41 . f 26.57 MW4 36.44 
LW95 32. 18 9. 3 1 22 .87 MW'l 38 . 32 

LWIOS 30 . 33 2.98 27.35 MW6 38.83 
L Wll VS 29.43 MW7 47.16 
L WllS 29.44 :**MW8 45 . 21 
LW125 30.44 6.54 23.90 :**MW9 46.26 
LW13S 30.28 3 . 25 27.03 MWI0 34.12 

LW14S 31.55 7.13 24 . 42 MWl l 32.24 
LW15S 32 . 29 4.78 27.51 

:**MWlS 27.93 4.67 23.26 RIVER 
**MW25 29.73 6 . 62 23.1 1 GAGE 
**MW3S 34.99 DRY 

SGI 32.60 
MW45 28 .57 3.54 25.03 SG2 :***15.1 * iMW 1 I 27.93 4.57 23.36 SG3 36.50 

**MW21 29.73 7.10 22.63 SG4 34.96 
**MW31 34.99 10.59 24.40 

HC-l J 31.67 10 .35 21.32 

HC-2I 35.05 13 .21 21. 84 
HC-3 I 35.04 21.24 13.80 
HC-4I 34 .61 16.68 17.93 
He-51 30.28 27.06 3.22 
He-6! 2a .73 10.49 18.24 

LWI0 26.14 1I.35 21.79 
LW20 30 .17 6 . 20 23.97 
LW3D 31 .27 6.59 24.68 
LW50 30.45 5.59 24.86 
LW60 29.87 7.711 22.13 

LW70 33.86 8.09 25 . 77 
LW8D 33 . 27 5.54 27.73 
LW9D 32 . 00 12.17 19.83 
LWI0D 30.59 4 . 83 25.76 
LWIID 29.98 

LW120 30.32 11.80 18.52 
LWI30 30.29 -S.35 23.94 

:**Mw20 29 . 73 7.05 22.68 
DM2D 27.17 4.45 22.72 
OM30 28 .57 3.76 24.81 

DM5D 38 . 53 4. 95 33.58 

NOTES: All dimensions in feet. 
Mea5u~ements made b y HART CROWSER, Inc. except 7/28-29 /86. 
NM Not Measu~ed 1 NA Not Applicable 
* Well not vented. 
** Measu~ement f~om top of steel monument casing. 
*** At SG2 wate~ elevation = staff gage ~eading +15.10 feet. 
(*) Measu~ed f~om ground surface. 

4/26/88 & 

22.70 
28.81 
16 .94 
18.95 
20.00 

21. 13 
23.26 
28.07 
27.80 
15.86 

13.73 

ELEVATION: 

4/27 /88 

: 
18. 21 
24.51 
18. 56 
17.49 
18 .32 

17.70 
23.90 
17. 14 
18 . 46 
18.26 

18.51 
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Table E-14 Water Level Dat a June 1988 

WE LL 
NU~eER 

PAccM 

LWIS 
LW2S 
LW3S 
LW4S 
LW5!JS 

LWSS 
LW6S 
LWiS 
LNBS 
LW9S 

LWI OS 

, , 
l TD? OF 
~ 2t PVC 

!WAtER LEVEL , 
, ",""",,,,,,,,;m:rr--, : DE? TH BELOW: 

TOP OF 
CASHtG 1ELE VAT !ON: 

: ELE1JA TiON: __ ---,..".,"",,-__ ; 
: IN FEET bi29/8b 

SIE WELLS 
25,99 2,47 ,.. ~ ., .. ,) . ..: ... 
29 ,63 5,4. 24.37 
31. 20 6,36 24.84 
40,14 4,81 35.33 
29,70 4.S1 25,19 

29,27 4.75 24 .S2 
30,19 7.22 22.97 
34.04 6,46 27.58 
30 ,98 4,50 26 . 48 
32.18 9.50 22.68 

30,33 3.19 27.14 

QA!~H LEVEL 
DEPTH BEUJW j 

iOP OF TOP OF 
2R PVC CASING : 'LE:;.;T!m~ 

" ... . ! iRL_ 
tlU!19ER 

ELE\) ~ TI ON ---"7'7""'''''''---IN FEET ci2'ilB8 
, , 

RE NTON WELLS , , 
PWI 39 . 40 
?M2 39.79 
PW3 31.00 
pwa 45.70 
PW9 45.13 

40.91 
53.32 
35.50 
36.44 
38 .32 

24 .85 
31.02 
18 . 16 
20 . 45 
21.59 

16. 06 
22 .30 

r- 11 .34 , , 15.99 , 
i6 .73 

LWIIVS 29 . 43 : 
: ~W6 
I I'!W7 
lUMWe 
:mW9 

38,83 23 . 00 15.83 LWl1S 
UH2S 
LWI3S 

LWI4S 
LNI5S 

: UMlflS 
:mH2S 
: IIMN3: 

: MM4S 
: lIMN I ! 
: IlMW2! 
: U~'3I 

HC 4 ! ! 

He·2! 
HC-31 
HH! 
HC-51 
HC-6j 

uno 
LW2D 
Ui3D 
LW5D 
LW6D 

LW7D 
LY8D 
LW9D 
Uil OD 
LW1!D 

LWl2D 
un3D IIMW,. 

! DJI!2D 
Dm 
D?!5D 

NoTE3 : 

29.44 
30.44 6.80 
30 .28 2.95 

31 .55 7.37 
32 .29 4.85 
27 .93 4.37 
29.73 6.69 
34.99 DRY 

28.57 3.78 
27.93 4.56 
29.73 , 6.63 
34.99 , 10.77 , 
31.67 10.90 

35.05 13 .84 
35.04 17.47 
34.bl 18 .03 
30.28 12.86 
28 , )3 11.53 

26.14 3.?7 
.30 .17 ::.::0 
31. 27 6. 1& 
30.45 5.16-
29.87 7.63 

33.86 7.54 
33 .27 5.1! 
32.00 12 . 13 
30.59 4.70 
29.98 

30. 32 12.79 
30.29 6.32 
'1Q .. ~ 
.. • • I.J 6.65 
25.90 2.94 
28.57 3. 43 

38,53 ~.'i3 

~H ! d!.~ens!' C!lS ,n feet. 

23.64 
27.33 

24 . 18 
2i.44 
... .. 1:" 
L") • ..:c 
23 .04 

24 . 79 
23 .37 
23 . 10 
24 .22 
20.77 

21.21 
17.57 
16.58 
17.42 
li.20 
'1? j ~ 
...... 1 

24.59 
2S .1! 
25.:9 
22.24 

'1' .. .. .. (: . .::.:: 
27.8b 
• Q .. ~ 
1 , ."a l 
25.89 

:7.53 
23 .91 
23. 08 
22 .16 
25.14 

34 .60 

MWlO 

MHII 

RIVER 
GAGE 

sa2 
SG3 
564 

47 .16 
45 .21 
46.26 
34.12 

32.24 

.. .. 'f\ 
, .j':: . Ov 

iUlI5. 1 
.36.50 
34.96 

:1e~su re!ent5 ~lce by HART CROriSER, !1':1:. ,~ ;~ce!lt 7/28-29/86. 
N."! ,i4ot Measurea / NA Not Aocdicab!e 
D~-2D: Well head e!eyation chanced. 6i29!Se :lea5ure!.'!ent was 
taken froat around surface hec3use PVC riser was broken . 

U ~eaSUrSl~err t fro, t09 of steel .~Cl'!UQe!'!: casing. 
tll Ht SG2 wat r e i ev atl~l'! = :taf~ cac e readlng flS . !O teet . 
( t ) Mea5ur~d ~ orn around surface. . . 

25.03 
29.88 
~I ~Q .J . . .... 

16 .85 

15.00 

l @} 011 - 21) ~e! Head elevation danced. 6129 188 ~easurement i'tas taKe.'! fro! 
ground sur ace because eve :-iser :~as iJroken 

22. 08 
15.33 
14.38 
17 .27 

!7 .24 
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Table E-15 Water Level Data September 1988 

:~AtER lEVL 
:~~~--
~ DEPTH BEL i 

TOP OF TOP OF 
U!:r'!H d~Ll 

TOP OF ; nop OF 
l2.t PVC CASING ~ELEVHT!ON: 211 PVC 

ELEVATION 
IN FEET 

CASING iELEVAiION 
WELL 
NUMBER 

: ELEVliT!Drt 1 ___ -,,-,..,.,=.,,-__ , 
l Ht t"tt t 1 'idUn39 

PA~~AR SirE WELLs 

WELL 
NUMBER 

RENTON WELLS 
LW13 
LW2S 
Uj3S 

: ;~@LW4S 
LW5lJS 

LW5S 
L'~6S 
LW7S 
DI8S 
Ll1 9S 

LW1 0S 
Lt1 11VS 
! t.I "':: .... 11 .. 

LW12S 
LW13S 

UH 4S 
Lt!15S 

l@@ MW4S 
:@@@ MW1! 
:@@@ i1W21 
i@@§ ~\l!3I 

HC-! ! 

HC-2! 
HC-31 
HC-4! 
He-5! 
HC-6! 

L ~ lD 
Ul2D 
LW3D 
LW5D 
Ui6D 

LW7D 
U SD 
unD 
LW1 0D 
L~liD 

I i '\ .... " .. l't • .:1' 
LW1 3D 

~ @ D1'12D 
i@@ DM3D 

i@@ DH5D 

25.99 
'::'1.0.) 

31.20 
40.02 

29.27 
30.! 9 
34.04 
30.98 
32.18 

30,.33 
.... ,.. J? 
':'1. 't.J 

29.44 
30.44 
30.28 

.31.55 
32.29 
26.91 
29. 04 
34.49 

28.84 
27 .02 
29.59 
34.50 
31.67 

35.05 
35.04 
34.61 
30.28 
28.73 

26.14 
.30. 17 
31. 27 
30.45 
29.87 

32. 00 
30.59 
29. '18 

30.32 
30.2"9 
n.73 
27.63 
28.6i 

39.05 

All al~en51Dns 1n teet. 

3.54 
6.29 
7. ! 1 
5.65 
4.81 

4 ;t 1 ..... 
j .~1 

7.27 
5.05 

10.03 

4.40 

],92 

8.60 
J. j 'j 

4.44 
6.40 

DRY 

3.09 
5.25 
8.00 
1.27 

13.92 

16.84 
20.21 
21.51 
16.45 
14.90 

6.13 
j .1.V 

7.75 
6.53 

9.20 
6.71 

f5.1 ! 

16.44 
9.43 
8.59 
5.16 
4.25 

4.40 

22.45 
23.54 
24,09 
34.37 
24.89 

24.86 
22.78 

25.93 
22.15 

25.93 
29.43 
29.44 
1.1..J": 

26.63 

22. '15 

22.47 
22.64 
34.49 

25.75 
21.77 
21.59 
33.23 
17.75 

18.21 
14.83 
13.10 
13.83 
13.83 

20.01 
22.97 
23.52 
23.92 
20.99 

24.66 
26.56 
16.89 
24.16 

13.38 
20.86 
21.14 
22.47 

34.65 

; 

P;ll 
PW2 
PW3 
Pl-!8 
PW9 

MWl 
MW2 
MW3-
MW4 
MW5 

MWb 
MW7 

1& H M~ 8 
:. IIM~9 

MWlil 

RI VER 
GAGE 

SS4 

~HC WtLLJ 
:8-9/88 

: .... Oii4S 
: .... O~4D 
I .... DW5S 
: .... QW5D 

1· ... M:i2DR 

I.'. r,~?j~ 
! t,.; ........ 

,.0. DSP1D 
I.'. OSP2S 
: .'\ QS?2D 
'.'. aSP3D 

:.0. OSP4D 
:.0. U~r'J~ 

:" OSP5D 
, .... OSP6S 
I .... as?~D 

i.o. OS?7S 
: .... OSP7D 

Measu rements ;lade bv HART CRDWSER. Inc. except 7128-29/86. 
N!'! Not Heasured ! NA Net .~pplicable 
t ~ell not 'tented. 
n i'!easure!ent frol top of steel .'!onu!ent casing. 

.39.40 
39,79 
31.00 
45.7l) 
.• e , .... 
~.;. 1.J 

4031 
!;" ........ ,., 
,j.J.')~ 

35.50 
36.44 
38.32 

38,83 
47.16 
.f!:" .... , 
'1":./:::: 

46.26 
34.12 

32.24 

32.60 
ltU15 .! 

36.50 
34.96 

, , 
!N3T. 

30.23 
.Jl). \j1 

29.68 
29.58 

40.33 
40.33 
33.15 
,).L. ·1lt 
.... . ~ '"!c" 
,,)"'t.";;',J 

32.43 
32.43 
29.67 
29.68 
":1.V"1 
27.14 
27.14 
27 .05 

28.65 
34.27 
22.22 
23.60 
24.23 

26.19 
27.44 
32.62 
NM 
20.39 

lB.iS 

6.73 
11.32 
5.3~ 

7.86 

15.11 
.e !;"..,. 
L": • ..:,,) 

9.90 

0.42 
4.71 
8.42 
0.99 
5.11 
6.45 
8.'17 
b.ll 
7.29 

ttl At SG2 watar elevation = statf gage ~eadlng "'15.10 feet. 
@ riel! head elevation (:hanaea. Rep.nred pvc nser and lnstalled new sentiment 7112j88 
@@ Well head elevation chanGed. New sonuments installed 8/26/88 

12.26 
t9.05 
13.28 
12.84 
14. 09 

12.64 
19.72 
13.14 
rm ,..,. ..,..,. 
l,,) . ; .; 

1.3.49 

23.50 
18.21 
24.35 

21.46 

25.16 
24.80 
"! .... "!c" 
";;'.J.~..J 

18.18 
13.83 
t7.72 
14. 01 
lQ .t..Q 

14.57 
"!,, ' .' ~\J.t"'t 

18.17 
21.03 
19.76 

@@@ well head elevation changed. SurVEyed pvc rizer 9/27/88. :'!Ieasurernent nol'! taken from top O~ pvc.· 
t ,"at !easured; cap stuck 

N •••• lls instaH •• 
& Resurveyed 9/27/88, used corrected value. 



Table E-16 _ Water Level Data. December 1988 

Water Leyel Water Leve' 

Depth Below Depth Below 

Topol Topol Top of Top of Top of 

2 · PVC Casing Elevation 2 " PVC e.a.lng Elevation 2 · PVC 

Well Elevation Well Elevation Well Elevation 

Number In Feet 12129188 Number in Feet 12J29188 Number in Feet 

PACCAR SITE WELLS HC WELLS INSf. 

REHTON...eLS 

LWIS 25.99 2.23 23.76 

LW2S 29.83 NM NM PWI 

LWJS 31.20 6.09 25.11 PW2 

@@LW4S 40.02 4.16 35.86 PWJ 

LW5VS 29.10 3.61 26.03 PW8 

PW9 

LWSS 29.27 3.37 25.90 

LW6S 30.19 6.18 24.01 MWI 

LW7S 34.04 NM NM MW2 

LwaS 30.98 4.10 26.88 MWJ 

LmS 32.18 9.09 23.09 MW4 
MWS 

LWtOS 30.33 3.09 27.24 

LWl1VS 29.43 NM NM Mwe 

LWtlS 21>.44 NM NM MW7 

LW12S 30.44 6.33 24.11 & "" MW8 

LW13S 30.28 2.15 27.53 ""M'N9 

MW10 

LW14S 31 .55 .... 24.59 MWII 

lW15S 32.29 NM NM 
@@@MWIS 2f3.91 3.74 23. 11 

@@@ MWZS 29.0< 5.59 23.45 MW12 

@@@MW3S 34.49 DAY 34.49 MW13 

MW14 

@@ MW4S 28.84 2.14 26.70 MWIS 

@@@MWII 21.02 4.22 22.80 J,lW16 

@@@MWZI 29.59 6.44 23.15 ,",W17 

@@@M\fofJ1 34.50 '.77 24.73 J,lW18 

HC-II 31.67 7.51 24.16 MWt9 

MW20 

HC-~ 35.05 NM NM MW21 

HC-31 35.04 13.08 21.96 MW22 

HC-4I. 34.61 14.32 20.29 MW23 

HC-51 30.28 10.04 20.24 MW2' 
HC-61 28.73 8.51 20.22 MWZ5S 

MW25D 

LWID 26.14 ~ .68 21.46 MW2. 

LW2D 30.17 NM NM MW27 

LW3D 31.27 5.66 25.61 

LW5D 30.45 '.56 25.89 

LWOD 29.87 6.62 23.25 
RIVER 

LW7D 33.86 NM NM GAGE 

LW80 33.21 4.60 28.67 

LmD 32.00 10.4 1 21.59 SGI 

LW1QD 30.59 3.88 26.71 5G' 
LW110 29.98 NM NM SG3 

SG' 

LW12D 30.32 9.89 20.43 

LW130 30.29 4 .12 26.11 

" MI/oI20 29.73 7.23 22.50 

@DM20 27.63 4.21 23.42 

@@DM3D 28.61 2.66 25.95 

@@OM50 39.05 3.43 35.62 

NOTES: 

All dimension. In feet. 
Measurement. made by HART CROWSER, Inc. and CH2M Hilt 

NM Not Measured' NA NOl Applicable 
•• Measurement 110m lap 01 sleel monument casing. 

39.40 

39.19 

31.00 

45.10 

45.13 

40.91 

53.32 

35.50 

36 .... 

38.32 

38.83 

47.16 

45.76 

46.26 

34.1 2 

32.24 

39.56 

39.00 

38.80 

37.60 

39.17 

43.17 

40.84 

41.45 
41 .64 

38.96 

39.03 

37.28 

37.45 

35.46 

35.54 
33.74 

30.83 

32.60 

"'15.1 

36.50 

34.96 

NM 
NM 
NM 

24.28 

NM 

21.47 

28.38 

15.52 

16.15 

16.70 

18.60 

22.13 

24.04 

22.96 
13.64 

12.20 

NM 
18.68 

NM 
NM 
NM 
NM · 
NM 
NM 
NM 

18.87 

NM 
NM 
NM 

16.11 

16.22 

15.41 

11.81 

@ Well head elevation changed. Repairlld pvc riser and installed new monument 7112188 

@@ We ll head elevation changed. New monumenls installed 8126188 

8_9188 

NM 
NM OW.S 
NM OW4D 

21.42 OW5S 

NM OWSD 

19.44 MmDR 

24.94 

19.98 flOSPIS 

20.29 flOSP1D 

21.62 OSP2S 

OSP2D 

20.17 OSP3D 

25.03 OSP4S 

21.72 OSP4D 

23.30 OSP5S 

20.48 OSP5D 

20.04 OSPSS 

OSP6D 

OSP7S 

NM OSP7D 

20.34 

NM AOSP_8 

NM "OSP-9 

NM AOSP_l0 

NM "FOSP-ll 

NM "FOSP-12 

NM 'OSP-13 

NM 
20.09 

NM 
NM 
NM 

19.35 

19.32 

18.27 

19.02 

32.60 

0.00 

36.50 

34.96 

@@@ Well head elevation changed. Surveyed pvc rizar 9127188. measurement now taken from lap 01 pvc . 

• New wells installed 

& Resurveyed 9127188. used corrected value. 

F Flowing 
, Well head elevation changed. Repaired monument aller 9/30188. 

30.23 

30.09 

29.63 

29.53 

29.32 

38.63 

38.36 
33.15 

32.94 

34.25 

32.43 

32.43 

29.67 

29.68 

27.09 

27.14 

27.14 

21.05 

38.21 

41.21 

31.54 

37.08 

38.83 

36.27 

Water Level 

Depth Below 

Topol 

Casing Elevation 

12129188 

4.71 25.52 

7.16 22.93 

3.99 25.89 

4.79 24.19 

5.82 23.50 

9.52 29.11 

8.55 29.8 1 

8.16 24.99 

'.22 24.72 

13.47 20.78 

11.01 21.42 

11 .71 20.12 

9.28 20.39 

8.97 20.71 

NM NM 
NM NM 
NM NM 

5.90 21.15 

9.94 28.27 

'.44 35.77 

9.71 27.83 

-0.85 37.93 

-0.25 39.08 

2.82 33.45 



r Table E_17 - Water level [hota March 1989 

Water Level Water Level 

Depth Bolow Depth Bela. 

Topol Topol Topol Top of Topol 

2· PVC Casing E1 .... ation 2 · PVC "",,-. BeYalion 2· PVC 

Well elevation ---- Well Elevation ---- Well Elevation 

Number In Feel 12/29188 Number in F •• t .2129/" Number In Feet 

PACCAR SITe VW£llS He 'NELLS INSf. 

RENTON'M3.LS 

LWtS 25.99 1.57 24.42 

LW2S 29.83 N" N" PW' 

LWJS 31.20 5.42 25.76 PW2 

@@LW4S 40,02 3.22 36.80 PW3 

LW5VS 29.70 2.91 26.79 PW8 

PW9 

LW5S 29.27 2.53 26.74 

LW6S 30.19 5.00 25.19 MW' 

LW7S 34.04 4.29 NM MW2 

LwaS 30." 2.50 28.48 MW> 

LWOS 32.18 8.14 24.04 MW4 

MW5 

lWtOS 30.33 2.20 28.13 

LWllVS 29.43 NM NM M1M! 

LW11S 29.44 NM N" MW7 

LW12S 30.44 4.82 25.62 & • • U'W'8 

LW13S 30.28 2.09 28.19 '."''oW 
MW10 

LW14S 31.55 5.49 26.06 MW11 

LWl5S 32.29 3.45 28.84 

@@@MWIS 26.91 2.55 24.36 

@@@MW2S 29.04 4.50 24.54 ",W12 

@@@M'NlS 34.49 DAY DAY MW13 

UW14 

@@ MW4S 28.84 1.28 27.56 MW15 

@@@MWll 27.02 3.54 23.48 MW16 

@@@MW21 29.59 5.42 24.17 MW17 

@@@MIN3I 34.50 8.17 26.33 MW18 

HC-ll 31.67 7.18 24.41i1 MW19 

M_ 

He-2I 35.05 9.98 25.07 MW2. 

HC-3. 35.04 13.14 21.90 MW22 

HC-4. 34.61 14.57 20.04 MW23 

He-51 30.28 10.22 20.06 MW24 

He-51 28.73 '.55 20.18 MW2SS 

UVv'2:50 

LW10 26.14 3.43 22.71 MW2. 

LW20 30.17 4.15 26.02 MW27 

LW30 31.27 4.94 26.33 

LW50 30.45 3.89 26.56 

LWSO 29.87 5.76 24.11 

RIVER 

LW70 33.86 5.73 28.13 GAGE 

LWOO 33.27 3.77 29.50 

LWOO 32.00 9.81 22.19 sa. 
LW100 30.59 3.12 27.47 502 

LW11D 29.98 NM NM 503 

SG4 

LW120 30.32 9.89 20.43 

LW130 30.29 3.36 28.93 

"MVv'20 29.73 5.71 24.02 

@OM20 27.63 3.51 24.12 

@@OM30 28.61 1.93 26.68 

@@OU50 39.05 3.61 35.44 

NOTES: 

AU dimensions In leet. 

Measurements made by HART CROWSER. Inc. and CH2M Hill 

NM Nol Measured 1 NA Nol Applicable 

., Measurement from tOP of Gteel monument casing. 

39.40 

39.79 

31.00 

45.70 

45.13 

40.91 

53.32 
35.50 

38.44 

38.32 

38.83 

47.18 

45.78 

46.28 

34.12 

32.24 

39.56 

39.00 

38.80 

37.60 

39.17 

43.17 

40.84 

41.45 

41.64 

38.96 
39.03 

37.28 

37.45 

3S ... 

35.54 

33.74 

30.83 

32.60 

·"15.1 

36.50 

34.96 

NM 

NM 

NM 

NM 

NM 

22.34 

28.12 
15.S0 
H,.47 

18.78 

19.30 

22.08 

24.se 

23.63 
13.83 

12.27 

NM 

NM 

18.98 

NM 

18.99 

23.14 

21.02 

NM 

NM 

NM 

NM 

17.68 

NM 

... 38 

16.48 

NM 

NM 

@ Well head elevation changed. Repaired pvc ,Iser and installed new monument 7/12/88 

@@ Well head eleval lon changed. New monuments installed 8126188 

8-9188 

NM 

NM OW4S 

NM OW40 
<45.70 OWSS 

NM OW5D 

18.57 IAmDR 

25.20 

111.70 , eSP1S 

'9.97 IIOSPIO 

21.54 OSP2S 

OSP20 
19.53 OSP30 

25.08 OSP4S 

21.17 OSP40 

22.63 OSP5S 

20.29 OSP50 

19.97 OSP6S 

OSP60 

OSP7S 

NM OSP70 

NM 

19.82 ·OSP -8 

NM ·OSP-1iI 

20.18 'OSP-IO 

20.03 'FOSP-ll 

19.82 - FOSP-12 

NM 'OSP-13 

NM 

NM 

NM 

19.60 

NM 

19.10 

19.08 

NM 

NM 

@@@ Wellhead elevation Changed. Surveyed pvc rizer 9/27188. measurement now taken from top 01 pvc • 

• New wells installed 

&. Resurveyed 9127188, used corrected value. 

F Flowing 
N Well head elevation changed. Repaired monument after 9130/88. 

30.23 

30.09 

2 .... 

29.58 

29.32 

38.63 

38.38 

33.15 

32.04 

34.25 

32.43 

32.43 

29.67 

29.68 

27.09 

27.14 

27.14 

27.05 

38.21 

41.21 

37.54 

37.08 

38.83 

36.27 

Wal8rl.vel 
Depth Below 

Topol 
ca.ing Elevation 

12129188 

4.04 26.19 

6.67 23.42 

2.84 26.84 

3.90 25.68 

4.63 24.69 

'.50 30.13 

7.53 30.83 

8.75 26.40 

7.94 25.00 

13.66 20.59 

10.14 22.29 

11.82 20.61 

'.96 20.71 

8.05 21.83 

3.55 23.54 

4.99 22.15 

4.57 22.57 

4.81 22.24 

8.71 29.50 

4.66 36.55 

'.77 28.77 

-0.24 37.32 

-0.05 38.88 

2.67 33.60 
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Table E- 18 _ Water level Data J une 1989 

Water level Water level 

Topol Oepth Below Topol Depth Below Topol 

2 · PVC Topol 2· PVC T""of 2· PVC 

Well Elevation Cuing Well Elevation ea.lng Woll Elevation 

Number 10 Feet 6127/89 Elevation Number "' Fee. 6IZ1189 Elevation Number in Feet 

PACCAR SITE WEllS HC \NEU.S INSf. 

RENTON 'M;ll S 

LWIS 25.99 2.81 23.38 

L'H2S 29.83 5.49 NM PW, 

LW3S 31.20 6.40 24.80 PW2 

@@lW4S 40.02 ' .34 35.68 PW3 

lW5VS 2Q.70 4.42 25.28 PW8 

f"Mj 

LW5S 29.27 4.01 25.28 

LWSS 30.19 7.08 23.11 MW. 

LW7S 34.04 6.27 NM MW2 

LW8S 30.98 NM EA MW3 

LWOS 32. 18 9.34 22.84 MW' 
MWS 

LW10S 30.33 3.56 26.n 
LWllVS 20.43 NM NM MWO 

LWllS 29.44 NM NM MW7 

LWt 2S 30.44 6.65 23.79 & 00 MINe 

LWI 3S 30.28 3.26 27.02 oO M\1V9 

MWIO 

LWl4S 31.55 7.32 24.23 MWll 

lWI5S 32.29 4.74 27." 
@@@ MWIS 25.91 4.27 22." 
@@@M'N2S 29.04 5.73 23.31 MW12 

@@@ MWJS 34.49 DRY DAY MWt3 

MW14 

@@ MW4S 28.64 3.47 25.37 MWIS 

@@@ MWtI 27.02 4.28 22.74 MW18 

@@@ M'N21 29.59 5.94 23.65 MWt7 

@@@ M'N3! 34.50 g ... 24.52 MW18 

HC_ II 31 .67 .... 22.98 MWt9 

MW20 

HC-21 35.05 11.47 23." Mm. 

HC-OI 35.04 14.67 20.37 MW22 

HC-41 34.61 15.98 18.63 MW23 

HC-51 30.28 11.44 18.84 MW24 

HC-51 28.73 9.77 18.96 MW25S 

MW25D 

LW1D 26.14 3 .81 22.33 MW26 

LW2D 30.17 5.42 24.75 MW27 

LW30 31.27 5.84 25.43 

LINSD 30.45 ' .54 25.81 

LWSD 29.87 6.93 22.94 
RIVER 

LW7D 33.86 8.89 26.97 GAGE 

LWOD 33.27 NM EA 

LmD 32.00 10.83 21.17 sa. 
LWIOD 30.59 4.35 26.24 sa2 
lWI ID 29.98 NM NM $G3 

SG4 

LW1 2D 30.32 11. 10 19.22 

LWI3D 30.29 4 .72 25.57 

-- 101 '10'20 29.73 6.34 23.39 

@OM2D 27.63 4.34 23.29 

@@DM30 28.61 3.03 25.58 

@@OM50 39.05 3.70 35.35 

NOTES: 
All dimensions In leel. 
Measurements made by HART CAOWSER, Inc. and CH2M Hill 

NM NOI Measured I NA Not Applicable 

-- Measuremenllrom top 01 stee l monument casing. 

39.40 

39.79 

31.00 
45.70 

45.13 

40.91 

53.32 

35.SO 

36.44 
38.32 

38.83 
47.18 

45.78 

46.26 
34.12 
32.24 

39.sa 

39.00 

38.80 

37.60 

39.17 

43.t 7 

40.84 

41.45 

41 .64 

38.96 
39.03 

37.28 

37.45 
35,48 

35.54 
33.74 

30.&3 

32.60 
·-·15.1 

36.00 

34.96 

NM 
NM 
NM 
NM 

NM 

23.50 
29. 14 

18.81 

17.88 

18.29 

21>.54 
23.23 

25.97 

25.17 

15.1 5 

13.48 

NM 
20.58 
20.38 
20.62 
20.49 

24.57 

22.36 

NM 
NM 

NM 

NM 
18.81 

NM 
17.35 

17.48 

16.57 

17.85 

@ Well head elevation changed. Repaired pvc riser and inslalled new monume nt 7/12/88 

@@ Well head elevation changed. New monuments installed 8126188 

8-I1lIS8 

NM 
NM OW4S 
NM OW'D 
EA OW5S" 

NM OINSD 

17.41 MW20A 

24.18 

18.89 ~ OSPIS 

18.56 /JQSPID 

20.03 OSP2S 

OSP2D 
18.29 OSP3D 

23.93 OSP4S 

19.79 OSP4D 

21.09 QSP5S 

"'.97 QSP5D 

18.78 OSP8S 

OSPf30 

OSP7S 

NM QSP7D 

NM 
18.42 -OSP -8 

NM -OSP- 9 

18.68 -OSP_IO 

18. 60 -FOSP-I1 

18.46 -FOSP-1 2 

NM ·OSP-13 

NM 

NM 

NM 
18.47 

NM 

18.11 

18.06 

NM 
NM 

@@@ Well head elevation changed. Surveyed pvc rlzer 9/27188. measurement now taken Irom top of pvc. 

- New wells installed 
& Resurveyed 9127188, used corrected value. 

F Flowing 
/I Well head elevation ch anged. Repaired monumenl alllf 9130/88. 

30.23 

30.09 
29.68 
29.58 

29.32 

38.63 
38.38 

33.15 

32.94 
34.25 

32.43 

32.43 

29.67 

29.68 
27.09 

27.14 

27.14 

27.05 

38.21 
41.21 

37.54 

37.08 

38.83 

36.27 

Water level 

Depth Below 

Topol 

Casing 

6/'Z7189 Elevation 

5,49 24.74 

7.n 22.32 

NM EA' 
5.18 24.40 

5.12 24.20 

9.34 29.29 

10.33 28.03 

8.59 24 .56 

9.40 23.54 
14.97 19.28 

11.86 20.57 

13.09 19.34 

10.09 19.58 

9.53 20.15 

5.21> 21.89 

5. •• 21 .53 

4.89 22.25 

4.94 22. 11 

10.35 27.86 

7.28 33.93 

10.04 27.50 

-1.05 38.13 

-0.30 39.13 

3.01 33.26 
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FIGURES E-1 THROUGH E-18 
GROUNDWATER ELEVATION CONTOUR MAPS 

MAY 1987 THROUGH JUNE 1989 



Groundwater Elevation Contour Map 
Lower Sand Unit May 5, 1987 
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Groundwater Elevation Contour Map 
Lower Sand Unit June 15, 1987 
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Groundwafer ElevatH;n Contour Map 
Lower Sand Unit June 24, 1·987 * 
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Figure E-3 
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Groundwater t:levation Contour Map . 
Lower Sand Unit June 25, 1987 it 
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Groundwat er Elevation Contour Map 
Lower Sand Unit June 2 6, 1987 * _"'-
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r Groundwater Elevation C~ntour Map 
Lower Sand Unit July 29. 1987 -
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Groundwater Elevation Contour Map 
Lower Sand Unit August 26. 1987 
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Groundwater ElelJation Contour !~.ap 
Lower Sand Unit September 22, 1987 .-
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Groundwater Elevation Contour Map 
Lower Sand Unit November 23, 1987 
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r Groundwater Elevatlo .. Contour Map 
Lower Sand Unit December 21, 1987 
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Groundwater Elevation Contour Map 
Lower Sand Unit February 22, 1988 
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Groundwater Elevation Contour Map 
Lower Sand Unit April 27, 1988 
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Groundwater Elevation Contour Map 
Lower Sand Unit June 29,1988 
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Groundwater Elevation Contour Map 
Lower Sand Unit September 30, 1988 
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FIGURE E-19 
GRAIN SIZE ANALYSES 
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DATA VALIDATION PROCEDURES AND RESULTS 
QUALITY ASSURANCE 

Quality assurance (QA) refers to a system for 
ensuring that all information, data, and 
resulting decisions compiled under a specific 
task are technically sound, statistically valid, 
and properly documented. Quality control (QC) 
is the mechanism through which quality assurance 
achieves its goals. 

Quality control for this project was in 
accordance with the Work Plan and the united 
States Environmental Protection Agency 
(U.S.E.P.A.) Laboratory Validation Functional 
Guidelines (E.P.A., 1985; 1988; undated). 
Validation of data obtained from organic, 
inorganic, and PCBs analyses were conducted 
separately. Advisory limits and requirements 
set by the E.P . A. were used to evaluate 
laboratory data quality. 

Accuracy, precision, and completeness were used 
to quantify the quality of each particular 
measurement. 

Accuracy is the direction and amount by which 
measurements tend to differ from the true value 
of the quantity of interest (i.e., a measure of 
systematic error). Sampling accuracy was 
evaluated by analysis of field blanks. 
Laboratory accuracy was evaluated by the 
recoveries of matrix spikes (MS), matrix spike 
duplicates (MSD), matrix spike triplicates 
(MST), analysis of standards, and evaluation of 
blanks. Acceptable ranges of recoveries were 
based on Contract Laboratory Program (CLP) and 
established in-house laboratory control limits, 
whichever was more conservative. 

Precision is the degree of mutual agreement 
between independent measurements made under 
prescribed like conditions (i.e., a measure of 
random error). Sampling precision was evaluated 
by analysis of replicate field samples from a 
given location . Laboratory precision was 
evaluated by analysis of matrix spike (MS), 
matrix spike duplicates (MSD), and matrix spike 
triplicates (MST) relative percent differences 
(RPD) . 

Page F-1 



r 
r 

r 

1 

Hart Crowser 
J-1639-09 

Completeness is a measure of the amount of 
valid data obtained from a measurement system 
compared to the amount that was expected to be 
obtained under correct normal conditions (i.e., 
a measure of infrequency of total failures). 
Two approaches were utilized to assess the 
completeness of this laboratory data set. 

The laboratory data validation requirements that 
were evaluated for each analysis are as follows: 

o sample Holding Time 
o Calibration 
o Method and Field Blanks 
o Spike Recovery (MS, MSD, and MST) 
o Surrogate Compounds 
o Instrument and Laboratory Quality Control 
o Field Replicates 
o Rinse Blanks 
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Sample Receipt 

Two hundred and twenty-nine (229) soil, three (3) water rinse blank and thirty
five (35) aqueous volatile field/trip blank samples were received between the 
dates of June 17 and August 24, 1988, for a total of two hundred and sixty-seven 
(267) samples. All samples were received intact and in good condition, with no 
exceptions. 

Laboratory number 10400 was assigned to this project and each individual sample 
was given a discrete sub-sample number (i.e., 10400-1, 10400-2, etc). The 
attached Table I details the identification of each sample and the date on which 
it was received. 

There were no discrepancies between sample identification and the chain-of
custody documents, with the following exceptions: 

Lab No. Identification Comment 

10400-29 Field Blank The chain-of-custody indicated two sample containers, 
where one sample container was received. 

10400-45 P13 / HT01- 11 This sample was not 
the date received. 
chain-of-custody by 

shown on the chain-of-custody 
The sample was added to the 
the laboratory. 

for 

10400-103 S7/ HTOl-2.5 On the chain-of-custody, the sample column showed 
identification as S7 / HTOl-2.5 and the station column 
indicated identification as R7 / HT01. The station 
column was changed to read S7/ HT01 by the laboratory, 
after consultation with your office. 

U5 / HBOl-2.5 This sample was received under chain-of-custody but 
was not analyzed and was returned to Hart Crowser at 
your request. No laboratory sample number was 
assigned. 

Volatile Blank This sample was shown on the chain-of-custody with 
N5 / HBOl-5, but was not received. 

Four volatile organics (VOA) field blanks were not analyzed because either 
another fie ld blank was received on the same date or there were no VOA analyses 
requested for the associated samples. The VOA blanks which were held without 
analysis were: 

Lab No. Identification Comment 

10400-29 
10400-33 
10400-153 
10400-161 

Field Blank 
Field Blank 
Volatile Blank 
Volatile Blank 

Another VOA blank was received on the same date. 
No VOA analysis requested on associated samples. 
No VOA analysis requested on associated samples. 
No VOA analysis requested on associated samples. 

The samples were held i n cold storage at 4°C until removed for preparation 
and/or analysis • 
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Lab Sample HC Date Date Interim Init;a 1 Follow-up 

1 Number Number Station Depth Matrix Sampled Rec'd Due Date Request Request 

Interim Report #1----------------------------------------- -------- -- - ---- - ---- - ----------1 

J 10400 I B9/HTOI 2 soil 06/17/88 06/17 /88 06/27/88 1.1 NA 1 
10400 2 E7 /HTO I 2.5 soil 06/17/88 06/17/88 06/27/88 1.1 NA 
10400 3 Q5/HTOI 4 soil 06/17/88 06/17/88 06/27/88 1.1 NA 

Interim Report #2----------- -- -------- ------------------------- - ------------------------- 1 10400 4 CI/HTOI 9 soil 06/27/88 06/28/88 07/11/88 2 STOP 
10400 5 C3/HTOI soil 06/27/88 06/28/88 07/11/88 2 2.1 
10400 6 C5/HTOI 4 soil 06/27/B8 06/28/88 07/11/88 1.4 1.4.1 
10400 7 C7/HTOI 1.5 soil 06/27/88 06/28/88 07/11/88 2 STOP 
10400 8 C9 /HTOI 8 soil 06/27/88 06/28/88 07/11/88 1.3 NA 
10400 9 All/HTOI 4 soi 1 06/28/88 06/29/88 07/11/88 1.2 NA 
10400 10 Bll/HTOI 8 soil 06/28/88 06/ 29/88 07/11/88 2 2.1 
10400 11 CII/HTOI 4 soil 06/28/88 06/29/88 07/11/88 1.4 1.4.1 
10400 12 Oll/HTOI 1.5 soi 1 06/2B/88 06/29/88 07/11/88 1.4 1.4.1 
10400 13 Ell/HTOI 4 soil 06/28/88 06/29/88 07/11 /88 1.1 NA 
10400 14 812/HTOI 5 so; 1 06/28/88 06/29/88 07/11/88 2 STOP 
10400 IS water 06/29/88 07/11/88 VOA FB NA 
10400 16 Fll/HTOI 5 soil 06/29/88 06/30/88 07/ll/B8 2 STOP 
10400 17 GIl/HTOI 7 soi 1 06/29/88 06/30/88 07/11/88 2 STOP 
10400 18 HII/HTOI 5.5 soi 1 06/29/88 06/30/88 07/11/88 1.1 NA 
10400 19 III/HTOI 2 soil 06/29/88 06/30/88 07/1I/B8 1.4 1. 4.1 
10400 20 JI2/HTOI 6.5 so; 1 06/29/88 06/30/88 07/11 /88 1.3 NA 
10400 21 water 06/30/88 07/11/88 VOA FB NA 
10400 22 CI2/HTOI 2 soi 1 06/30/88 07/01/88 07/11/88 2 2. I 
10400 23 012/HTOI 7 soi 1 06/30/88 07/01/88 07/11/88 2 2. I 
10400 24 CI3/HTOI 4 5011 06/30/88 07/01/88 07/11/88 2 STOP 
10400 25 013/HTOI 3 soi 1 06/30/88 07/01/88 07/11/88 2 STOP 
10400 26 FI3/HTOI 8 soil 06/30/88 07/01/88 07/11/88 1.3 NA 
10400 27 Spoon RinseB water 06/30/88 07/01/88 07/11/88 1.1 mod NA 
10400 28 PACCAR TB water 07/01/88 07/11/88 VOA T8 NA 
10400 29 PAC CAR FB water 07/0 1/88 07/11/88 VOA F8 NA 

Interim Report #3----------------------------------------- ----------------------------- --1 
10400 3D H13/HTOI 2 soil 07/01/88 07/05/88 07/18/88 2 STOP 
10400 31 HI2/HfOI 4 soil 07/01/88 07/05/88 07/18/88 1.4 STOP 
10400 32 F1 2/HTOI 3 soil 07/01/88 07/05/88 07/18/88 2 STOP 
10400 33 Field 81k F8 water 07/05/88 07/18/88 VOA F8 NA 
10400 34 J13/HTOI 6 so; 1 07/05/88 07/06/88 07/18/88 1.4 STOP 
10400 35 Ll2/HTOI 2 soil 07/05/88 07/06/88 07/18/88 1.4 STOP 
10400 36 Ll3/HTOI 9 soi 1 07/05/88 07/06/88 07/18/88 2 STOP 
10400 37 NI2/HTOI 4 50i 1 07/05/88 07/06/88 07/18/88 1.3 NA 

1 10400 38 N13/HTOI 3 so; 1 07/05/88 07/06/88 07/18/88 1.3 NA 
10400 39 Field 81k F8 water 01/06/88 07/18/88 VOA FB NA 
10400 40 RI2/HTOI 3 soil 07/06/88 07/07/88 07/18/88 2 2. I 
10400 41 PI2/HTOI 7 soi 1 07/06/88 07/07/88 07/18/88 2 STOP ) 10400 42 PI3/HTOI 5 so; 1 07/06/88 07/07/88 07/18/88 1.3 NA 
10400 43 Tl3/HTOI 2 soi 1 07/06/88 01/07/88 07/18/88 1.4 STOP 
10400 44 RI3/HTOI 6 soi 1 07/06/88 07/07/88 07/18/88 1.4 1. 4.1 

I 10400 45 PI3/HTOI II so; 1 07/06/88 01/07/88 07/18/88 1.3 NA 

Table I; Sample Identification (page I of 6) 
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Lab Sample He Date Date Interim Initial Follow-up 

Number Number Station Depth Matr ix Sampl ed Rec 'd Due Date Request Request 

10400 46 Field Blk FB water 07/07/8B 07/18/BB VOA FB NA 

10400 47 DI /HTO I 5 soil 07/07/B8 07/08/88 07/18/B8 2 2.1 

10400 4B D3/HTOI 3 soil 07/07/8B 07/08/8B 07/18/BB 1.3 NA 

10400 49 D5 /HTO I 4 soil 07/07/88 07/08/88 07/18/88 1.3 NA 

10400 50 VI3/HTOI 6 soi l 07/07/88 07/08/88 07/18/88 2 STOP 

10400 51 VI2/HTOI 6 soil 07/07/88 07/08/88 07/18/88 2 STOP 

10400 52 Vo l. 81k FB water 07/08/88 07/18/88 VOA FB NA 

Ln t erim Report 14------------------------------------------------------------ ----------- -1 
10400 53 A9/HTOI 7 so il 07/08/88 07/11/88 07/25/88 2 STOP 1 

10400 54 A7/HTOI 2 soil 07/08/88 07/11/88 07 / 25/88 2 STOP 1 

10400 55 A5/HTOI 4 soil 07/08/88 07/11/88 07/25/88 1.3 NA 

10400 56 B7/HTOI 7 soil 07/08/88 07/11/88 07/25/88 2 STOP 

10400 57 B5/HTOI 3 soil 07/08/88 07/11/88 07/25/88 1.3 NA 

10400 58 Vol . Blk FB water 07 / 11/88 07/25/88 VOA FB NA 

10400 59 AI/HTOI 9 soil 07/11/88 07/12/88 07/25/88 2 2.1 
10400 60 A3 /HTO I 5 soil 07/11/88 07/12/88 07/25/ 88 1.1 NA 

10400 61 A3/HTO I 11 soil 07/11/88 07 /12/88 07 /2 5/88 1.1 NA 

10400 62 D7 /HTOI 7 soil 07/11/88 07/12/88 07 /25/88 2 STOP 

10400 63 E5/HTOI 8 soil 07/11/88 07/12/88 07/25/88 2 STOP 

10400 64 E6/HTOI 2 soil 07/11/88 07/12/88 07/25/88 1.1 NA 

10400 65 E8/HTOI 4 soil 07/11/88 07/12/88 07 /2 5/ 88 2 STOP 
10400 66 VOA Blank FB water 07 /12/88 07/25/88 VOA FB NA 

10400 67 D9/HTOI 5 soil 07/12/ 88 07/13/88 07/25/88 2 2.1 
10400 68 D9/HTOI L1 soil 07/12/88 07/13/88 07/25/88 2 STOP 
10400 69 F3/HTOI 4 soi 1 07/12/88 01/13/B8 07/25/88 1.3 NA 

10400 70 F4/HTOI 8 soil 07/12/88 01/13/88 07/25/88 2 STOP 

10400 11 F5/HTOI 5 soil 07/12/88 01/13/88 07/25/88 1.2 NA 

10400 72 G3/HTOI 4 soil 07/1 2/ 88 07/13/88 07/25/88 1.3 NA 1 

10400 73 Spoon RinseB water 07/12/88 07/13/88 07/25/88 1.1 mod NA 1 

10400 74 Vol. Blk FB water 07/13/88 07/25/88 VOA FB NA 1 
10400 75 HI/HTOI I so il 07/1 3/88 07/14/88 07/25/88 1.3 NA 1 

10400 76 HI/HTOI L1 so il 07/ 13/88 07/14/88 07/25/B8 1.3 NA 1 

10400 77 H6/HTOI 7 so il 07/13/88 07/1 4/88 07/25/88 2 STOP 1 

10400 78 H7 / HTOI 1 soil 07/ 13/88 07/14/88 07/25/B8 1.4 1.4 .1 1 
10400 79 FI/HTOI 2 soil 07/13/88 07/14/88 07/25/88 1.4 1. 4. 1 1 
10400 80 F8/HTOI 2 soil 07/13/88 07/14/88 07/25/88 1.3 NA 1 
10400 81 G7/HTO I 4 soil 07/ 13/88 07/14/88 07/25/88 1.3 NA 1 
10400 82 Field Blk FB water 07/14/88 07/25/88 VOA FB NA 1 
10400 83 El O/HTOI 4 soil 07/ 14/88 1)7/15/88 07/25/88 1.3 NA 1 
10400 84 F9/HTOI 7 soil 07/14/88 01/15/88 07/25/88 1.3 NA 1 
10400 85 GIO/HTOI 3 soil 07/14/88 0711 5/88 07/25/88 1.4 1. 4.1 1 

10400 86 J11/HTOI 7 soil 07/14/88 01/ 15/88 07/25/88 2 2.1 1 

10400 87 K11/HTOI 2 soil 07/1 4/88 07/15/88 07/25/88 1.1 NA 1 

10400 B8 HI0/HTOI 7 soil 07/1 4/88 07/15/88 07/25/88 2 STOP 1 

10400 89 Field Blk FB water G/ IlS/88 07/25/88 VOA FB NA 1 

Inter im Report #5-- -- ---- ----- -- ----- ------- ·- -- -· ---------------- --------- ------ --------1 
10400 90 K3 /HTOI 4 so; 1 07/15/B8 07/18/88 08/01/88 2 2. I 1 
10400 91 L3 / HTOI 2 soil 07/15/88 01/18/ 88 08/01/88 1.4 1.4.1 1 

\ 
Table I: Sample Ldentification (pag e 2 of 6) 
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Lab Sample He Date 
Number Number Station Depth Matrix Sampled 

Date 
Rec'd 

Interim Initial Follow-up 
Due Date Request Request 

10400 92 M3/HT01 2 soil 07/15/88 07/18/88 08/01/88 1.4 1.4 . 1 
10400 93 K4/HTOI 7 soil 07/15/88 07/18/88 08/01/88 2 STOP 
1040094 J4/HTOI 2 soil 07/18/8807/19/8808/01/88 1.4 1.4.1 
1040095 L4/HTOI 3.5 soil 07/18/8807/19/8808/01/88 2 STOP 
10400 96 M4/HTOI 8 soil 07/18/88 07/19/88 08/01/88 2 STOP 
10400 97 N4 /HTOI 5 soil 07/18/88 07/19/88 08/01 /88 1.3 NA 
10400 98 PII/HTOI 2 soil 07/18/88 07/ 19/88 08/01/88 1.1 NA 
104009915/HTOI 8 soil 07/18/8807/19/8808/01/88 2 STOP 
10400 100 Field Blk FB water 07/19/88 08/01/88 VOA FB NA 
10400 101 Mll / HTOI 7 soi 1 07/19/88 07/20/88 08/01 / 88 2 STOP 
10400 102 R5/HTOI 7 soil 07/19/88 07/20/88 08/01/88 1.1 NA 
10400 103 S7/HT01 4 soi 1 07/19/88 07/20/88 08/01/88 2 2.1 
10400 104 T7/HTOI 7 soil 07/19/88 07/20/88 08/01/88 2 STOP 
10400 105 U7 / HTOI I soil 07/19/88 07/20/88 08/01/88 1.4 1.4.1 
10400 106 Field Blk FB water 07/20/88 08/01 /88 VOA FB NA 
10400 107 G8/H801 5 soil 07/21/88 07/22/88 08/01/88 2 STOP 
10400 108 H8/H801 0.9 soil 07/21/88 07/22/88 OB/01/88 1.3 NA 
10400 109 I8/H801 5 soil 07/21/88 07/22/88 OB/OI / 88 1.3 NA 
10400 110 JB/HBOI 0 . 7 soi 1 07/21/88 07/22/88 08/01 /88 1.1 NA 
10400 111 K8/HB01 5 soi 1 07/21/88 07/22/88 08/01/88 2 STOP 
10400 112 K7/HBOI 3.5 soil 07/21/88 07/22/88 08/01/88 1.4 STOP 
10400 113 Trip Blk F8 water 07/22/88 08/01/88 VOA TB NA 

Interim Report 16---- ---------- --- -------- -- -------- ----- ---- ---- ----------------- --- ----1 
10400 
10400 
10400 
10400 
10400 
10400 
10400 
10400 
10400 
10400 
10400 
10400 
10400 
10400 
10400 
10400 
10400 
10400 
10400 
10400 
10400 
10400 
10400 
10400 
10400 

114 G6/HBOI 
115 16/HB01 
116 F7/HBOI 
117 14 /HBOI 
118 J5/H801 
119 G9/H801 
120 I7 /H801 
121 J7/HBOI 
122 Vol. Blk 
123 F10/HB01 
124 H9/HB01 
12, J6/HBOI 
126 K6/HBOI 
127 M6/HBOI 
128 Vol. Blk 
129 JI/HB01 
130 Ll/HB01 
13! Ll/HB01 
132 K5/HB01 
133 L5/HB01 
134 M5/HB01 
135 Vol. Blk 
136 H5/HBOI 
137 F6/HB01 
138 G5/HBOI 

0.1 soil 07/22/B8 
5.0 soil 07/22/88 
7 . 5 soil 07/22/88 
2.5 soil 07/22/88 
2.5 soil 07/22/88 
0 . 7 soil 07/22/88 
2.5 soil 07/22/88 
5. 0 soil 07/22/88 

FB water 
0 . 7 soil 07/25/88 

5 soi 1 07/2 5/88 
0 .5 soil 07/25/88 
7.5 soil 07/25/88 
0.6 soil 07/25/88 

FB water 
7. 5 soil 07/26/88 
5. 0 soil 07/26/88 
11.0 soil 07/26/88 
0 . 5 soil 07/26/ 88 
5. 0 soi 1 07/26/88 
7.5 soi 1 07/26/88 

FB water 
0 . 3 soil 07/27/88 

5 soil 07/27/88 
7. 5 soil 07/27/88 

07/25/88 
07/25/88 
07/25/ 88 
07/25/88 
07/25/88 
07/25/88 
07/25/88 
07/25/8B 
07/25/8B 
07/26/88 
07/26/88 
07/26/88 
07/26/88 
07/26/88 
07/26/8B 
07/27/88 
07/27/88 
07/27/88 
07/27/88 
07/27/88 
07/27/88 
07/27/88 
07/28/88 
07/28/88 
07/28/88 

08/08/88 
08/08/88 
08/08/88 
08/08/88 
08/08/88 
08/08/88 
08/08/88 
08/0B/B8 
08/08/B8 
08/08/88 
08/08/88 
08/08/88 
08/08/88 
08/08/88 
08/08/88 
08/08/88 
08/08/88 
08/08/88 
08/08/88 
08/08/88 
08/08/88 
08/0B/88 
08/08/88 
08/08/88 
08/08/88 
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1.4 
2 
2 
2 

1.1 
2 

1.3 
2 

VOA FB 
1.3 
2 

1.4 
2 
2 

VOA FB 
1.3 
1.2 
1.2 
1.4 

2 
1.3 

VOA FB 
1.3 
1.1 
1.1 

1.4.1 
2.1 

STOP 
2 . 1 
NA 

STOP 
NA 

STOP 
NA 
NA 

STOP 
1. 4. I 
2.1 
2.1 
NA 
NA 
NA 
NA 

1.4.1 
STOP 

NA 
NA 
NA 
NA 
NA 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
1 

1 
I ' 
I 
I 
1 

I 
1 
1 
1 
1 

1 

J 

) 

J 
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\ Lab Sample He Date Date Interim Initial Follow-up 

Number Number Station Depth Matrix Sampled Rec'd Due Date Request Request 

104DD 139 H4/HBDI 7.5 soil " '/27/88 D7/28/88 D8/D8/88 2 STDP 

ID4DD 14D 13/H8DI D.S soil D7 /27 / 88 D7/28/88 D8/D8/88 1.3 NA 

lD4DD 141 J3/H8DI 5 soil Dl/27/88 07/28/88 D8/D8/88 1.2 NA 

ID4DD 142 D6/HBDI D.5 soil D7/27/88 D7/28/88 D8/08/88 1.3 NA 

ID4DD 143 Spoon RinseS water D7/27/ 88 D7/28/88 D8/D8/88 1.1 mod NA 

ID4DD 144 Vol. Bl k FB water 07/28/88 D8/D8/88 VDA FB NA 

ID4DD 145 G4/HBDI D.3 soi 1 D7/28/88 07/29/88 D8/D8/88 1.2 NA 

ID4DD 146 H3/HBDI 5 soil D7/28/88 D7/29/88 D8/D8/88 2 STOP 

ID4DD 147 W7/HBDI 2.5 soil D7/28/88 D7/29/88 D8/08/88 1.2 NA 

ID40D 148 V7/HBDI 5 soil D7/2B/B8 D7/29/BB DB/D8/88 2 2.1 

lD4DD 149 W5/H8Dl 7.5 soil D7/28/88 07/29/8B D8/08/88 1.2 NA 

104DO 15D W3/HBDI 0.2 so; 1 D7/28/88 D7/29/88 D8/08/88 2 2. 1 

104DD lSI V3/H8Dl 2.5 soil D7/28/88 D7/29/88 D8/D8/88 1.2 NA 

lD4DD 152 VS/HBDI 0.2 soil D7/28/88 D7/29/88 D8/D8/88 2 2.1 

ID4DD 153 Vol. Blk FB water 07/29/88 D8/D8/88 VDA FB NA 
Interim Report #7--- - -- - ------------ -------------- --- --------------------------------- - --1 

104DD 154 19/HBOI D.4 soil D7/29/88 D8/DI/88 D8/15/88 1.4 1.4 . 1 1 

104DD ISS J9/ HBOI 5 soil D7/29/8B D8/D I/88 08/15/88 2 2. 1 1 
104DQ !56 ~9/HBDI 7.5 soil D7/29/88 D8/DI/88 D8/15/88 2 STDP 1 

104DD 1~7 L9/HBDI D.5 so; 1 D7/29/88 08/D I/88 D8/15/88 1.2 NA 1 
ID4DC 158 L1O/ HBDI 2.5 soil D7/29/88 D8/DI/88 D8/15/88 2 2.1 1 
ID4DD 1,9 M9/HBOI 5 soi 1 D7/29/B8 D8/DI/88 08/15/88 1.2 NA I 
ID4DU 160 N9/HBOI 2.5 soil D7/29/BB D8/DI/88 D8/15/88 2 STDP I 
104DO \61 Vc . Blk FB water D8/DI/88 D8/15/88 VOA FB NA I 
lD4DO 162 IID/HBDI 2.5 soil 08/01/88 D8/D2/88 DB/15/88 1.4 STDP 1 

ID4DD 163 MIG/HBDI D.6 soi 1 D8/DI/88 D8/D2/88 DB/15/88 1.1 NA I 
104DD 164 NlQ/HBU: 7.5 soil D8/DI/88 08/D2/88 DB/15/88 2 STDP I 
ID4DD 165 DIO/HBOI 2.5 soil D8/01/8B D8/02/88 DB/15/88 2 2.1 1 

lD4DO 166 D9/HBDI D.7 soil D8/Dl/88 D8/D2/88 D8/15/88 2 2.1 

10400 167 Vol. Bl k FB water D8/02/88 D8/15/88 VOA FB NA 

104DD 168 Q9/HBDI 2.5 soil D8/02/ 88 D8/03/88 D8/15/88 1.1 NA 

104DD 169 R9/HBDI D.4 soil D8/02/8B D8/03/88 D8/ 15/88 1.3 NA 

10400 170 S9/HBDI 7.5 so; 1 08/02/88 D8/03/88 D8/15/88 1.2 NA 

lD40D 171 N8/HBDI D.6 soil D8/02/88 D8/03/88 DB/15/88 1.4 1.4.1 

1040D 172 08/HBDI 5 soil 08/D2/88 D8/03/88 D8/15/88 1.3 NA I 

104DO 173 P8/HBDI 1.5 soil 08/02/88 08/03/88 D8/1 5/B8 2 STOP I 
ID4DD 114 VO l . Blk FB wat er D8/03/88 D8/1~/88 VDA FB NA I 

1040D ]/~ Nt/HBDI D.6 soil 08/03/88 08/04/88 D8/1 5/88 1.4 1. 4. I I 
104DD i.1 6 PI/HBDI 5 soil D8/03/88 D8/D4/88 DB/15/88 2 2.1 I 
1040D 17 7 Rl/HBDI 2.5 so; 1 08/03/88 08/D4/88 D8/15/88 7 2.1 I . 

104DD Jl8 RI/HBOI 11 soil 08/03/88 08/D4/88 08/15/88 I 2.1 I 
104DO 179 UI / HBDI 7.5 soil D8/03/88 DB/D4/BB DB/15/B8 1.1 NA I 
1040D IBO VI/HBDI D.3 soil OB/03/88 08/04/88 08/15/88 1.4 1. 4.1 1 
1040D 181 03/HBDI 7.5 soil 08/03/88 OB/D4/88 OB/15/88 1.2 NA 1 
ID40D 182 Vo l . 81, FB water 08/04/88 D8/ 15/88 VDA FB NA I 
1040D 183 N2/HBC! 2.5 so; 1 08/04/88 08/05/88 08/15/88 1.4 1.4.1 I 
1040D IB4 N3/HBUI '.5 soi l 08/ 04/88 D8/D5/88 OB/ 15/8B 1.2 NA I 
1040D 185 N3/HBOI 11 soi 1 08/04/88 08/05/88 OB/15/88 1.2 NA I 

Table I: Sample Ident if icat ion (page 4 of 6) 
\ 
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Lab Sample He Date Date Interim Initial Fo Ilow-up 
Number Number Station Depth Matrix Sampled Rec1d Due Date Request Request 

10400 186 P3/H801 5 soil 08/04/88 08/05/88 08/15/88 1.3 NA 

) 10400 187 04/H801 1.5 soil 08/04/88 08/05/88 08/15/88 1.1 NA 
10400 188 P4/HBOI 2.5 soil 08/04/88 08/05/88 08/15/88 2 STOP 
10400 189 S2/HBOI 1.2 soil 08/04/88 08/05/88 08/15/88 1.4 1.4.1 
10400 190 T2/HBOI 2.5 50i 1 08/04/88 08/05/88 08/15/88 1.3 NA 1 10400 191 TJ/HBOI 7.5 soil 08/04/88 08/05/88 08/15/88 1.1 NA 
10400 192 Vol. 8lk F8 water 08/05/88 08/15/88 VOA F8 NA 

Interim Report 18------------------------------------------------------------------------1 
10400 193 R4/HBOI 0.5 soil 08/05/88 08/08/88 08/22/88 1.1 NA 
10400 194 S4/HBOI 2.5 soil 08/05/88 08/08/88 08/22/88 2 STOP 
10400 195 T4/H801 7.5 soil 08/05/88 08/08/88 08/22/88 2 STOP 
10400 196 P5/H801 5 soil 08/05/88 08/08/88 08/22/88 2 STOP 
10400 197 S5/HBOI 0.1 soil 08/05/88 08/08/88 08/22/88 1.4 1. 4.1 
10400 198 T5/HBOI 0.4 so; 1 08/05/88 08/08/8B 08/22/88 1. 4 1.4.1 
10400 199 R6/HBOI 0.2 soil 08/05/88 08/08/88 08/22/88 1.4 1.4.1 
10400 200 P6/HBOI 0.5 soil 08/05/88 08/08/88 08/22/88 1.1 NA 
10400 201 Vol . Blk F8 wat er 08/08/88 08/22/88 VOA FB NA 
10400 202 04/HBOI 7.5 soi 1 08/08/88 08/09/88 08/22/88 2 2.1 
10400 203 06/HBOI 3 soi 1 08/08/88 08/09/88 08/22/8B 2 2. I 
10400 204 07/H801 5 soi 1 08/08/88 08/09/88 08/22/88 1.1 NA 
10400 205 08/HBOI soil 08/08/88 08/09/88 08/22/88 1.1 NA 
10400 206 O10/H801 7.5 soil 08/08/88 08/09/8B 08/22/88 2 STOP 
10400 207 Oll/HBOI 5 soi 1 08/08/88 OB/09/88 08/22/88 1.2 NA 
10400 208 Vol.8lk F8 wat er 08/09/88 08/22/88 VOA FB NA 
10400 209 L11/H801 2.5 sail 08/09/B8 08/10/88 08/22/88 1.1 NA 
10400 210 NIl/H801 5 50i 1 08/09/88 08/10/88 08/22/88 2 STOP i 
10400 211 RIl/HBOI 7.5 soil 08/09/88 08/10/88 08/22/88 2 STOP 1 
10400 212 TlI/HBOI soil 08/09/88 08/10/88 08/22/88 1.4 1. 4. I 1 

10400 213 VIl/HBOI / .5 so; 1 08/09/88 08/10/88 08/22/88 1.3 NA 1 
10400 214 WII /HBOI 2 soil 08/09/88 08/10/88 08/22/88 1.4 STOP 1 
10400 215 Tl2/HBOI 5 soil 08/09/88 08/10/88 08/22/88 2 STOP 1 
10400 216 W12/H801 7.5 soil 08/09/88 08/10/88 08/22/88 1.2 NA 1 
10400 217 S8/H801 2.5 soil 08/09/88 08/10/88 08/22/88 1.3 NA 1 
10400 218 S8/HBOI 11 soil 08/09/88 08/10/88 08/22/88 1.3 NA 1 
10400 219 T8/HBOI 1.2 soil 08/09/88 08/10/88 08/22/88 1.3 NA 1 
10400 220 02/HBOI 2 soil 08/09/88 08/10/88 OB/22/88 1.4 1. 4. I 1 
10400 221 V9/HBOI 0.6 soil 08/09/88 08/10/88 08/22/88 1.4 1. 4. I 1 
10400 222 W9/HBOI /., soil 08/09/88 08/10/88 08/22/88 2 STOP 1 
10400 223 Vo I. Blk FB wa ter 08/10/88 08/22/88 VOA F8 NA 1 
10400 224 PIO/HBOI soil 08/10/88 08/11/88 08/22/88 1.1 NA 1 0 10400 225 P9/H801 7.5 5011 08/10/88 08/11/88 08/22/88 1.2 NA 1 
10400 226 P9/H801 II soil 08/10/88 08/11/88 08/22/88 1.2 NA 1 
10400 227 OS/HBOI 2.5 soil 08/ 10/88 08/11/88 08/22/88 1.3 NA 1 

1 10400 228 P2/H801 1.9 soil 08/10/88 08/11/88 08/22/88 1.4 1. 4. I 1 
10400 229 L7 /H801 0.6 soil 08/10/88 08/11/88 08/22/88 1.4 1. 4. I 1 
10400 230 M7/HBOI 5 soi 1 08/10/88 08/11/88 08/22/88 2 STOP 1 
10400 231 N7/H801 2.5 soil 08/10/88 08/11/88 08/22/88 1.4 STOP 1 I 10400 232 07/HBOI 7.5 soil 08/10/88 08/11/88 08/22/88 2 STOP 1 

Tab le I : Sample Identification (page 5 of 6) 
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( Lab Sample He Date Date Interim Initia l Fo ll ow-up 
I Number Number Station Depth Matrix Sampled Rec'd Due Date Request Request 

\ 
10400 233 Vol. Blk FB water 08/11/88 08/22/88 VOA FB NA 

10400 234 U2/HB01 5 soil 08/11/88 08/12/88 08/22/88 1.1 NA 

10400 235 B1/HB01 0.2 soil 08/11/88 08/12/88 08/22/88 1.4 1.4.1 

f 
10400 236 B3/HBO.1 2.5 soil 08/11/88 08/12/88 08/22/88 1.1 NA 

10400 237 A12/H801 0.2 soil 08/11/88 08/12/88 08/22/88 2 STOP 

10400 238 A13/HB01 7.5 soil 08/11/88 08/12/88 08/22/88 1.2 NA 

10400 239 B13/H801 0.2 soi 1 08/11/88 08/12/88 08/22/88 2 2.1 

10400 240 Vol. Blk FB water 08/12/88 08/22/88 VOA F8 NA 
Interim Report #9-- -- - --- - - ---------------------- --------- -------- -- -- ----------------- --
10400 241 L6/HB01 2.5 sail 08/12/88 08/15/88 08/29/88 2 STOP 

10400 242 N6/HB01 7.5 soil 08/12/88 08/15/88 08/29/88 2 2.1 

10400 243 M8/HB01 0.7 soil 08/12/88 08/15/B8 08/29/88 1.1 NA 

10400 244 L8/HB01 7.5 soil 08/12/88 08/15/88 08/29/88 2 STOP 

10400 245 L8/HB01 11 soil 08/12/88 08/15/88 08/29/88 2 STOP 

10400 246 E9/HB01 1.1 soil 08/12/88 08/15/88 08/29/88 1.4 1.4.1 

10400 247 Vol. Blk FB water 08/15/88 08/29/88 VOA FB NA 

10400 248 R2/HB01 7.5 soil 08/15/88 08/16/B8 08/29/88 2 2.1 

10400 249 Q3/HB01 0.5 soil 08/15/88 08/16/88 08/29/88 1.4 1.4.1 

10400 250 R3/HB01 2.5 so; 1 08/15/88 08/16/88 08/29/88 1.3 NA 

10400 25 1 S3/HB01 7.5 so; 1 08/15/88 08/16/88 08/29/88 2 STOP 

10400 252 02/HB01 5 so; 1 08/15/88 08/16/88 08/29/88 2 STOP 

10400 253 R10/HB01 5 soi 1 08/15/88 08/16/88 08/29/88 1.3 NA 

10400 254 T9/HB01 5 so i J 08/15/88 08/16/B8 08/29/88 2 STOP 

10400 255 Vol. Blk FB water 08/16/88 08/29/88 VOA FB NA 

10400 256 01l/HB01 7.5 sal I 08/16/88 08/17/88 OB/29/88 2 STOP 

10400 257 R8/HB01 5 soi 1 08/16/88 08/17/88 08/29/88 1.3 NA 

10400 258 R8/HB01 11 50 11 08/16/88 08/17 /88 08/29/88 1.3 NA 

10400 259 S6/HB01 7.5 soil 08/16/88 08/17/88 08/29/88 2 STOP 

10400 260 T6/HB01 5 soil 08/16/88 08/17/88 08/29/88 1.4 STOP 
10400 261 Vol. Blk FB water 08/17/88 08/29/88 VOA FB NA 

10400 262 U3/H801 0.0 SO "; 1 08/17/88 08/18/88 08/29/88 2 2.1 

10400 263 P7/HB01 0.7 5011 08/17/88 08/18/88 08/29/88 1.4 1.4.1 

10400 264 R7/HB01 0.6 soi 1 08/17/88 08/18/88 08/29/88 1.1 NA 

10400 265 M1 /HBOI 2.5 soil 08/17/88 08/18/88 08/29/88 2 2.1 

10400 266 Vol. Blk FB water 08/18/88 08/29/88 VOA FB NA 1 
__________________________________ __ __________________ -----------------------------------1 
10400 267 N5/HB01 5 soi 1 08/24/88 08/24/88 08/31/88 1.3 NA 1 

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

Table 1: Sample Identification (page 6 of 6) 
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Methods of Analysis 

Samples were analyzed as specified in the Laboratory Work Order of June 15, 
1988. 

Specific methods of analysis employed are shown on each sample result page. Two 
letter codes are used to indicate the volumes from which test methods are drawn. 
These codes are defined as shown below: 

SW = Test Methods for Evaluating Solid Waste (SW 846), U.S.E.P.A., 
November, 1986. 

EP = Methods for Chemical Analysis of Water and Wastes, U.S.E.P.A., 
March, 1983. 

LX = A Laucks Testing Laboratories in-house method or modification of a 
previously published method. LX methods are described below. 

Laucks Testing Laboratories Methods 

SM1: A modification of SW 3550. Sample which has been dried at 105 °C is 
used, rather than as-received sample; some of the volumes of reagents 
vary; and digestion times vary. 

SM3: A modification of SW 7061 . The dried sample is digested directly, 
rather than digesting an aliquot of a previous digestion. 

EP-3 A modification of SW 3010. The volume is reduced only once during 
digestion. Both are HN0 3 and HCl digestions. 

WM1: A modification of SW 3010. The volume is reduced once during digestion 
and diluted back up to lOX less than the starting volume. Both are 
HN0 3 and HCl digestions. 

WM3-A: Modification of Standard Methods 303E. 
vary from Standard ~Methods, KI is used 
preserved, not digested, sample. 

Some of the volumes of reagents 
rather than NaI and Laucks uses 

GC/ FID: Screens are a method of analysis intended to give a generall y 
qualitative view of what can be extracted from a sample using an 
organic sol vent. 

Extraction for this screen analysis is performed employing methods SW 
3510 (water) or SW 3550 (soi l ) , Test Methods for Evaluating Solid Waste 
(SW 846 ) , U.S.E .P.A. , November, 1986 . If there is a possiblity that 
further analysis will be performed on the residue (for example, 
confirmation by gas chromatography/ mass spectrometry), the appropriate 
surrogate compounds are added to the extract. 
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The residue produced from the extraction is injected into a gas 
chromatograph fitted with a flame ionization detector. The column type 
and temperature program used are sufficient to elute each of the 
compounds of interest, usually within forty-five minutes. This is 
adequate time for all acid/ base/ neutral organic priority pollutant 
compounds to elute from the GC system. 

The resulting chromatograph is then quantified by summing the response, 
usually from eight to forty- eight minutes. The response contributed by 
each of the surrogate compounds, if any were added, is subtracted. The 
summed response is then calculated against the response of a chosen 
standard, in this case phenanthrene, and reported as phenanthrene 
response. Chromatograms are printed on similar scales for comparison 
purposes. 
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Reporting Conventions 

The following abbreviations appear in these reports: 

MOL = Method Detection Limit 

SOL = Sample Detection Limit This figure can vary from sample to sample, 
dependent on sample size, matrix interferences, dry weight, etc. 

CRDL = Contract Recommended Detection Limit. 

RE = Reported values are the results for a re-extracted and/ or re-analyzed 
sample. 

Sample results may be flagged with a one-letter code designed to provide 
additional information about the analysis or the value reported. The flags 
employed are defined below. Where no flag is present, the analyte was detected 
and the value reported is the measured concentration. 

U = The analyte was not detected. The value reported is the greater of the SOL 
or the CRDL, if any. 

B = The analyte of interest was detected in the method blank associated with the 
sample, as well as in the sample itself. (If the sample result is U flagged, 
no B flag is applied.) 

o The value reported is based on analysis of a diluted sample or extract. The 
dilution was made to bring another compound of interest within linear range 
or because of matrix effect. 

x = The value reported has been blank corrected . If blank correction yields a 
value which is U flagged, no X flag is shown. 

J The analyte was detected at a concentration below the Method Detection Limit 
(MOL ) , but at a level deemed of sufficient analytical significance to 
warrent its use for blank correction purposes. For this project, this 
effect is specific to the Total Petroleum Hydrocarbon (TPH) method blank 
analysis. 

E = The reported value is qualified and should be considered an estimate. 
Comments on reasons for this qualification appear in the Quality 
Control Report accompanying these test results. (This is equivalent to the 
Functional Guidelines "J" flag.) 

R = The flagged data point is not useable, for reasons discussed in the Quality 
Control Report. 

By convention, if an analyte is not detected and if the SOL is less than the 
CRDL, the CRDL value is reported with a U flag. The implication is that no 
analyte was detected at the SOL level either. If the SOL is larger than the 
CRDL, it becomes the value which is U flagged. 
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Analytical History 

Dates of analysis for every preparation and analytical procedure are shown on 
the data sheets provided for each sample . In addition, this information is 
summarized in attached Table II for all samples. 

Any preparation or analytical procedure performed outside of holding times is 
marked (*) and appropriate comments appear in the Quality Control narrative 
included with this report. 
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I I Total Petroleum I Total 

Lab Sample He Date I TS I Hydrocarbons I Arsenic 

Number Number Station Depth Sampled I Anal. I Prep. Anal. I Prep. Anal. 

I I I 

1 
10400 46 Field Blk FB I NA I NA NA I NA NA 

10400 47 Ol/HTOI 5 07/07/BB I 07 /09/B8 I 07/08/88 07/08/88 I 07/11/88 07/14/88 

10400 48 03/HTOI 3 07/07/88 I 07/09/88 I 07/08/88 07/08/88 I 07/11/88 07/14/88 

I 
10400 49 05/HTOI 4 07/07/88 I 07/09/88 I 07/08/88 07/08/88 I 07/11/88 07/14/88 

10400 50 VI3/HTOI 6 07/07/88 I 07/09/88 I 07/08/88 07/08/88 I 07/11/88 07/14/88 

10400 51 VI2/HTOI 6 07/07/88 I 07/09/88 I 07/08/88 07/08/88 I 07/11/88 07/14/88 

10400 52 Vol. Blk FB I NA I NA NA I NA NA 
Interim Report 14-- ---------- - ---- -- - ---1----------- --------- -- -----------1-- - -------------------1 
10400 53 A9/HTOI 7 07/08/88 I 07/11/88 07/12/88 07/12/88 I 07/14/88 07/20/88 I 
10400 54 A7/HTOI 2 07/08/88 I 07/11/88 07/12/88 07/12/88 07/14/88 07/20/88 

10400 55 A5/HTOI 4 07/08/88 I 07/11/88 07/12/88 07/12/88 07/14/88 07/20/88 

10400 56 B7/HTOI 7 07/08/88 I 07/11/88 07/12/88 07/12/88 07/14/88 07/20/88 

10400 57 85/HTOI 3 07/08/88 I 07/11/88 07/12/88 07/12/88 07/14/88 07/20/88 

10400 58 Vol. 81k FB I NA NA NA NA NA 

10400 59 AI/HTOI 9 07/11/88 I 07/12/88 07/13/88 07/14/88 07/14/88 07/20/88 

10400 60 A3/HTOI 5 07/11/88 I 07/12/88 07/13/88 07/14/88 07/14/88 07/20/88 

10400 61 A3/HTOI 11 07/11/88 I 07/12/88 07/13/88 07/14/88 07/14/88 07/20/88 

10400 62 07/HTOI 7 07/11/88 I 07/12/88 07/13/88 07/14/88 07/14/88 07/20/88 

10400 63 f5/HTOI 8 07/11/88 I 07/12/88 07/13/88 07/14/88 07/14/88 07/20/88 

10400 64 f6/HTOI 2 07/11/88 I 07/12/88 07/13/88 07/14/88 07/14/88 07/20/88 

10400 65 f8/HTOI 4 07/11/88 I 07/12/88 07/13/88 07/14/88 07/14/88 07/20/88 

10400 66 VOA 81ank FB I NA NA NA NA NA 

10400 67 09/HTOI 5 07/12/88 I 07/13/88 07/14/88 07/15/88 07/14/88 07/20/88 

10400 68 09/HTOI 11 07/12/88 I 07/13/88 07/14/88 07/15/88 07/14/88 07/ 20/88 

10400 69 F3/HTOI 4 07/12/88 I 07/13/88 07/14/88 07/15/88 07/14/88 07/20/88 

10400 70 F4/HTOI 8 07/12/88 I 07/13/88 07/14/88 07/15/88 07/14/ 88 07/20/88 

10400 71 F5/HTOI 5 07/12/88 I 07/13/88 I 07/14/88 07/15/88 07/14/88 07/20/88 

10400 72 G3/HTOI 4 07 / 12/88 I 07/13/88 I 07/14/88 07/15/88 07/14/88 07/20/88 

10400 73 Spoon RinseB 07/12/88 I NA I 07/22/88 07/25/88 07/25/88 07/25/88 

10400 74 Vol. Blk FB I NA I NA NA NA NA 

10400 75 Hl /HTO I 07/13/88 I 07/14/ 88 I 07/15/88 07/16/88 07/19/88 07/20/88 

10400 76 HI/HTOI 11 07/ 13/88 I 07/14/88 I 07/15/88 07/16/88 07/19/88 07 /20/88 

10400 77 H6/HTOI 7 07/13/88 I 07/14/88 I 07/15/88 07/16/88 07/19/88 07/20/88 

10400 78 H7 /HTO I I 07/13/88 I 07/14/88 I 07/15/88 07/16/88 07/19/ 88 07/20/88 

10400 79 Fl/HTOI 2 07/13/88 I 07/14/88 I 07/15/88 07/16/88 07/19/88 07/20/88 

10400 80 F8/HTOI 2 07/13/B8 I 07 /14/88 I 07/15/88 07/16/88 07/19/88 07/20/88 

10400 81 G7/HTOI 4 07/13/ 88 I 07/14/88 I 07/ 15/88 07/16/88 07/19/88 07/20/88 

10400 82 Field Blk FB I NA I NA NA NA NA 

10400 83 flO/HTOI 4 07/14/88 I 07/15/88 I 07/16/88 07/18/88 07/19/88 07/20/88 

10400 84 F9/HTOI 7 07/14/88 I 07/1 5/88 I 07/16/88 07/18/ 88 07/19/ 88 07/20/88 

10400 85 GIO/HTOI 3 07/14/88 I 07/15/88 I 07/16/88 07/18/88 07/19/88 07/20/88 

10400 86 JII/HTOI 7 07/14/88 I 07/15/88 I 07/16/88 07/18/88 07/19 /88 07/20/88 

10400 87 Kll/HTOI 2 07/14/88 I 07/15/88 I 07/16/88 07/18/88 07/19/88 07/20/88 

10400 88 HIO/HTOI 7 07/ 14/ 88 I 07/15/B8 I 07/16/88 07/18/88 07/19/88 07/20/88 

10400 89 Field Blk FB I NA I NA NA NA NA 
Interim Report 15------ --- --------------1----- - -----1---------------------- ----------------------1 
10400 90 K3/HTOI 4 07/15/88 I 07/1 8/88 I 07/19/ 88 07/20/88 07/25/88 07/28/88 I 
10400 91 L3/HTOI 2 07/15/88 I 07/18/88 I 07/19/88 07/20/88 07/25/88 07/28/88 I 

Table II: Ana lytical History (page 2 of 30) 
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I I Total Petroleum I Total 
Lab Sample He Date I TS I Hydrocarbons I Arsenic 

Number Number Stat ion Depth Sampled I Anal. I Prep. And 1. I Prep. Anal. 
I I I 

10400 92 M3/HT01 2 07/15/88 I 07/18/88 I 07/19/88 07/20/88 I 07/25/88 07/28/88 
10400 93 K4/HTOI 7 07/15/88 I 07/18/88 I 07/19/88 07/20/88 I 07/25/88 07/28/88 
10400 94 J4/HTOI 2 07/18/88 I 07/19/88 I 07/20/88 07/21/88 I 07/25/88 07/28/88 
10400 95 L4/HTOI 3.5 07/18/88 I 07/19/88 I 07/20/88 07/21/88 I 07/25/88 07/28/88 
10400 96 M4/ HTO I 8 07/18/88 I 07/19/88 I 07/20/88 07/21/88 I 07/25/88 07/28/88 1 10400 97 N4 /HTOI 5 07/18/88 I 07/19/88 I 07/20/88 07/21/88 I 07/25/88 07/28/88 
10400 98 P11/HTOI 2 07/18/88 I ~7/1 9/88 I 07/20/88 07/21/88 I 07/ 25/88 07/28/88 
10400 99 15/HTOI 8 07/18/88 1 07/19/88 I 07/20/88 07/21/88 I 07/25/88 07/28/88 a 10400 100 Field 8lk F8 1 NA I NA NA I NA NA 
10400 101 M11 / HTOI 7 07/ 19/88 I 07/20/88 I 07/21/88 07/22/88 I 07/25/88 07/28/88 
10400 10? R5 /HTOI 7 07/19/88 I 07/20/ 88 I 07/21/88 07/22/88 I 07/25/88 07/28/88 
10400 103 S7/HTOI 4 07/19/88 I 07/20/88 I 07/21/88 07/22/88 I 07/25/88 07/28/88 I 10400 104 T7/HTOI 7 07/19/88 1 07/20/88 I 07/21/88 07/22/88 I 07/25/88 07/28/88 I 
10400 105 U7 / HTOI 07/19/88 I 07/20/88 I 07/21/88 07/22/88 I 07/25/88 07/28/88 I 
10400 106 Field 8l k F8 I NA I NA NA I NA NA I 
10400 107 G8/H801 5 07/21/88 I 07/22/88 I 07/22/88 07/25/88 I 07/25/88 07/28/88 I 
10400 108 H8/H801 0.9 07/21/88 07/22/88 I 07/22/88 07/25/88 I 07/25/88 07/28/88 I 
10400 109 18/HB01 5 07/71/88 07/22/8B 07/22/8B 07/25/BB I 07/25/8B 07/2B/BB I 
10400 110 J8/HBO I 0.7 07/21/88 07/22/88 07/22/88 07/25/88 I 07/25/88 07/28/88 I 
10400 111 K8/HB01 5 07/21/88 07/22/88 07/22/88 07/25/88 I 07/25/88 07/28/88 1 
10400 112 K7/HB01 3.5 07/21/8B 07/22/88 07/22/88 07/25/88 I 07/25/88 07/28/8B I 
10400 113 Trip Blk F8 NA NA NA I NA NA I 

Interim Report '6-----------------------1- -- --- ----- ----------------------1----- - ·_---_ ·_--··-- 1 
10400 114 G6/H801 0.1 07/22/88 1 07/75/8B 07/26/88 07/27/88 I 08/01/88 08/05/88 I 
10400 115 16/H801 5.0 07/22/88 I 07/25/88 07/26/88 07/27/88 I 08/01/88 08/05/88 
10400 116 F7/HB01 7.5 07/22/88 07/25/B8 07/26/88 07/27/88 I 08/01/88 08/05/88 I 10400 117 14/HBOI 2.5 07/22/88 07/25/B8 07/26/8B 07/27/B8 I OB/Ol/BB 08/05/88 
10400 118 J5/H801 2.5 07/22/88 07/25/88 07/26/88 07/27/88 I 08/01/88 08/05/88 
10400 119 G9/H801 0. 7 07/22/88 07/25/88 07/26/88 07/27/88 I 08/01/88 08/05/88 

J 10400 120 17/H801 2.5 07/22/88 07/25/88 07/26/88 07 /27/88 I 08/01/88 08/05/88 
10400 121 J7/HB01 5_0 07/22/88 07/25/88 07/26/88 07/27/88 I 08/01/88 08/05/88 
10400 122 Vol. Blk FB 1 NA NA NA I NA NA 
10400 123 Fl0/HB01 0. 7 07 /25/88 I 07/26/88 07/27/88 07/28/88 I 08/01/88 08/05/88 1 10400 124 H9/HB01 5 07/25/88 I 07/26/88 07/27/88 07/28/88 I 08/01/88 08/05/88 
10400 125 J6/HBOI 0.5 07/25 /BB I 07/26/BB 07/27 / BB 07 /2B/8B I OB/Ol/88 08/05/88 
10400 126 K6/HB01 7_5 07/25/88 I 07/26/88 07/27/88 07/28/88 I 08/01/88 08/05/88 
10400 127 M6/HB01 0_6 07/25/88 1 07/26/88 07/27/88 07/28/88 I 08/01/88 08/05/88 
10400 :28 Vol_ Blk FB I NA NA NA I NA NA 
10400 129 Jl/HBOl 7.5 07/26/88 I 07/27/88 07/28/88 07/29/88 I 08/01/88 08/05/88 
10400 130 Ll/HBOI 5.0 07/26/88 I 07/27/88 07/28/88 07/29/88 I 08/01/88 08/05/88 

U 10400 131 ll/H801 11.0 07/26/88 I 07/27/88 07/28/88 07/29/88 I 08/01/88 08/05/88 
10400 132 K5/HBOI 0.5 07/26/88 1 07/27/ 88 I 07/28/88 07 /29/ 88 I 08/01/88 08/05/88 
10400 133 L5 /H B01 5.0 07/26/B8 I 07 /27/88 I 07/28/88 07/29/88 I 08/01/88 08/05/88 

1 10400 134 M5/H801 7.5 07/26/88 I 07/27/88 1 07/28/88 07/29/88 I 08/01/88 08/05,'88 
10400 135 Vol. 8lk F8 I NA 1 NA NA I NA NA 
10400 136 H5/H801 0.3 07/27/88 I 07/28/88 1 07/29/88 07/30/88 I 08/01/88 08/05/88 
10400 137 F6/H801 5 07/27/88 I 07/28/88 1 07/29/88 07/30/88 I 08/01/ 88 08/05/88 
10400 138 G5/HBOI 7.5 07/27/88 I 07/28/88 1 07/29/88 07/30/88 I 08/01/88 08/05/88 

Table II: Analyt ical History (page 3 of 30) 
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f 

r I I Total Petroleum I Total I 

Lab Sample He Date I TS I Hydrocarbons I Arsenic I 

Number Number Station Depth Samp led I Anal . I Prep. Ana J. I Prep. Anal. I 

I I I I 

10400 139 H4/HBOI 7.5 07/27/88 I 07/28/88 I 07/29/88 07/30/88 I 08/01/88 08/05/88 I 

10400 140 l3/ HBOI 0.5 07/27/88 I 07/28/BB I 07/29/B8 07/30/88 I 08/01/88 08/05/88 I 

10400 141 J3/H801 5 07/27/88 I 07/28/88 I 07/29/88 07/30/88 I 08/01/88 08/05/88 I 

10400 142 06/H801 0.5 07/27/88 I 07/28/88 I 07/29/B8 07/30/88 I 08/01/88 08/05/88 I 

10400 143 Spoon RinseB 07/27/88 I NA I 08/04/88 08/04/88 I 08/04/88 08/05/88 I 

10400 144 Vol. Bl k FB I NA I NA NA I NA NA I 

10400 145 G4/H801 0.3 07/28/88 I 07/29/88 I 07/30/88 08/01/88 I 08/01/88 08/05/88 I 

10400 146 H3/H801 5 07/28/88 I 07/29/88 I 07/30/88 08/0 1/88 I 08/01/88 08/05/88 I 

10400 147 W7/H801 2.5 07/28/88 I 07/29/88 I 07/30/88 08/01/88 I 08/01 /88 08/05/88 I 

10400 148 V7/H801 5 07/28/88 I 07/29/88 I 07/30/88 08/01 /88 I 08/01/88 08/05/88 I 

10400 149 W5/HBOI 7.5 07/28/88 I 07/29/88 I 07/30/88 08/01/88 I 08/01/88 08/05/88 I 

10400 ISO W3/H801 0.2 07/28/88 I 07/29/88 I 07/30/88 08/01/88 I 08/01/88 08/05/88 I 

10400 lSI V3 /H801 2.5 07/28/88 I 07/29/88 I 07/30/88 08/01 /88 I 08/01/88 08/05/88 I 

10400 152 V5/H801 0.2 07/28/88 I 07/29/88 I 07/30/88 08/01/88 I 08/01/88 08/05/88 I 

10400 153 Vol. Blk FB I NA I NA NA I NA NA I 

Interim Report 17------------------- ---- -----------1--------- -------------1----------------------I 

10400 154 19/~801 0.4 07/29/88 08/01/88 I 08/02/88 08/03/88 I 08/08/88 08/11/88 I 

10400 ISS J9/H801 5 07/29/88 08/01 /88 I 08/02/88 08/03/88 I 08/08/88 08/ll/88 I 

10400 156 K9/HBOI 7.5 07/29/88 08/01/88 I 08/02/88 08/03/88 I 08/08/88 08/11 /88 I 

10400 157 L9/H801 0.5 07/29/88 08/01/88 08/02/88 08/03/88 I 08/08/88 08/ll/88 I 

10400 158 L10/H801 2.5 07/29/88 08/01/88 08/02/88 08/03/88 I 08/08/88 08/ll/88 I 

10400 159 M9 /HBOI 5 07/29/88 08/01/88 08/02/88 08/03/88 08/08/88 08/ll /88 I 

10400 160 N9 /H801 2.5 07/29/88 08/01 /88 08/02/88 08/03/88 08/08/88 08/ll/88 I 

10400 161 Vol . Blk FB NA NA NA NA NA I 

10400 162 110/HBOI 2.5 08/01/88 08/02/88 08/03/88 08/04/88 08/08/88 08/11/88 I 
10400 163 MI O/H801 0.6 08/01/88 08/02/88 08/03/88 08/04/88 08/08/88 08/ ll /88 I 

10400 164 NIO/HBOI 7.5 08/01/88 08/02/88 08/03/88 08/04/88 08/08/88 08/11/88 I 
10400 165 OIO/HBO I 2.5 08/01/88 08/02/88 08/03/88 08/04/88 08/08/88 08/11/88 I 
10400 166 09/HBOI 0.1 08/01/88 08/02/88 08/03/88 08/04/88 08/08/88 08/11/88 I 

10400 167 Vo l. 81k FB NA NA NA NA NA I 
10400 168 Q9/H801 2.5 08/02/88 08/03/88 08/04/88 08/05/88 08/08/88 08/1 1/88 I 

10400 169 R9/H801 0.4 08/02/88 08/03/88 08/04/88 08/05/88 08/08/88 08/11/88 I 
10400 170 S9/HBOI 7.5 08/02/88 08/03/88 08/04/ 88 08/05/88 08/08/88 08/1 1/ 88 I 

10400 171 N8/H801 0.6 08/02/88 08/03/88 08/04/88 08/05/88 08/08/88 08/ll/88 I 
10400 172 08/H801 5 08/02/88 08/03/88 08/04/88 08/05/88 08/08/88 OS/ ll /88 I 

10400 173 P8/H801 7.5 08/02/88 08/03/88 08/04/88 08/05/88 08/08/88 08/11/88 I 

10400 174 Vo l . Blk FB NA NA NA NA NA I 
10400 175 NI /H801 0.6 08/03/88 08/04/88 08/05/88 08/08/88 08/08/88 08/11/88 I 
10400 176 Pl/H801 5 08/03/88 08/04/88 08/05/88 08/08/88 08/08/88 08/11/88 I 
10400 177 RI/H801 2.5 08/03/88 08/04/88 08/05/88 08/08/88 I 08/08/88 08/ il /88 I 

10400 178 RI/H801 )1 08/03/88 08/04/ 88 08/05/88 08/08/88 I 08/08/88 08/11/88 I 

10400 179 UI/H801 7.5 08/03/88 08/04/88 I 08/05/88 08/08/88 I 08/08/88 08/ll/88 I 
10400 180 VI/H801 0.3 08/03/88 0&/04/88 I 08/05/88 08/08/88 I 08/08/88 08/11 /88 I 

10400 181 03/H801 7.5 08/03/88 08/04/88 I 08/05/88 08/08/88 I 08/08/88 08/ll/88 I 
10400 182 Vol. 8lk FB NA I NA NA I NA NA I 

10400 183 N2/H801 2. 5 08/04/88 08/08/88 I 08/05/88 08/08/88 I 08/08/88 08/ ll /88 I 
10400 184 N3/H801 7. 5 08/04/88 08/05/88 I 08/05/88 08/08/88 I 08/08/88 08/1 1/88 I 
10400 185 N3/HBOI 11 08/04/88 08/05/88 I 08/05/88 08/08/88 I 08/08/88 08/11 /88 I 

Table II: Analytical History (page 4 of 30) 
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I 
I Total Petroleum Tota l 

Lab Sample He Date I TS Hydrocarbons Arsenic } Number Number Station Depth Sampled I Ana 1. Prep . Anal. Prep. Anal. 
I 1 

10400 IB6 P3/HBO I 5 OB/04/BB I OBI051BB OBI051BB OBIOBIBB OBIOBIBB OBIIIIBB I 

1 10400 IB7 04/HBOI 1.5 OB/04/BB I OBI051BB OBI051BB OBIOBIBB OBIOBIBB OBllIlBB I 
10400 IBB P4/HBOI 2.5 OB/04/BB I OBI051BB OBI051BB OBIOBIBB OBIOBIBB OBllIlBB I 
10400 IB9 S2/HBOI 1.2 OB/04/BB I OBI051BB OBI051BB OBIOBIBB OBIOBIBB OBllIlBB I 
10400 190 T2/HBOI 2.5 OB/04/BB I OBI051BB OBI051BB OBIOBIBB OBIOBIBB OBllllBB I 

J 10400 191 T3/HBOI 7.5 OB/04/8B I OBI051BB OBI051BB OBIOBIBB OBIOBIBB OBIIIIBB I 
10400 192 Vol. Blk FB NA NA NA NA NA 1 

Interim Report #8------ -- --------------- ----------- ------- --------- ------ -- ----------------- --- 1 
10400 193 R4/HBOI 0.5 OBI051BB OB/OB/8B OB/09/BB OBIIOIBB OBI151BB OB/17/BB I 
10400 194 S4/HBO I 2.5 OBI051BB 08/0B/8B OB/09/BB OBIIOIBB OBII51BB OB/17/B8 I 
10400 195 H/HBOI 7.5 OBI051BB OB/OB/88 OB/09/B8 OBIIO/B8 OBI1 51BB OBII 7/BB I 
10400 196 P5/HBOI 5 OB/0 5/B8 OBIOBIBB OB/09/BB OBIIOIBB OBII51BB OBII 7/BB 1 I 10400 197 S5/HBO I 0.1 OB/05/8B OBIOBIBB OB/09/BB OBIIOIBB OBII5/8B OBII7/BB I 
10400 19B T5/HBO I OA OBI051BB OBIOBIBB 08/09/BB OBIIOIBB I OBI151BB OBII 7/BB I 
10400 199 R6/HBO I 0.2 OB/05/BB OBIOBIBB OB/09/BB OBIIOIBB I OBII51BB OBII 7/BB I 
10400 200 P6/HBOI 0.5 OBI051BB OBIOBIBB OB/09/BB OBIIOIBB I OBII5/88 OB/17 / BB I 
10400 201 Vol. Blk FB NA NA NA I NA NA I 
10400 202 Q4/HBOI 7.5 OB/08/BB OB/09/BB 08/10/BB OBllllBB I 08/15/B8 OB/17/B B I 
10400 203 Q6/HBOI 3 OB/08/B8 OB/09/BB 08110/BB OBIIIIBB 1 08/15/BB OBII 7/BB I 
10400 204 Q7/HBOI 5 OB/OB/BB OB/09/BB 08/10/BB OBI11IBB I 08/15/BB OB/17/BB I 
10400 205 QB/HBOI OB/OB/8B I OB/09/BB 08/10/BB OB/11IBB I OBII51 BB OB/17/BB 1 
10400 206 QIO/HBOI 7.5 OBIOBIBB I OB/09/BB OBIIOIBB OB/11IBB I OB/ 15/BB OB/17/BB I 
10400 207 QII/HBOI 5 OB/OB/BB I OB/09/BB OBIIO/8B OB/11/BB 1 uB/1 5/ BB DB/I 7/BB I 
10400 20B Vol . Blk FB 1 NA NA NA 1 NA NA 
10400 209 L1I/HBOI 2.5 OB/09/B8 I OB/11/BB OB/ 11 /BB OBII2/BB I OB/ 15/BB OB/II/BB 
10400 210 N11/HBOI 5 OB/09/BB I OB/11/BB OB/11/BB OB/ 12/ BB 1 08/15/BB 08/II/B8 

I 10400 211 R11/HBOI 7.5 OB/09/BB I OB/11/BB OB/11/BB OB/12/88 I 08/15/BB OB/17/B8 
10400 212 Tli/HBOI OB/09/BB I OB/II/BB OB/11/BB OBII2/8B I OB/15/BB 08/17/B8 
10400 213 VII/HBOI 1.5 08/09/BB I OBI11IBB OB/11/BB OB/12/B8 I OBI151BB OBII 7/BB 
10400 214 WI I/HBOI 2 OB/09/BB I OB/11/BB OB/11/B8 OBII2/BB I 08115/BB OBII 7/BB J 10400 215 Tl2/HBOl 5 OB/09/BB I 08111/BB OBI11IBB OB/12/BB I OB/15/BB OBIII/BB 
10400 216 WI2/HBOI 7.5 OB/09/BB I OB/ II /BB OB/11/BB OB/12/B8 I 08/15/BB OBII 7/BB 
10400 217 SB/H801 2. 1 OB/09/BB I 08/11/BB OB/11/88 OBII2/BB I 08/15/BB OB/17/BB 
10400 218 SB/H801 11 OB/09/B8 I OB/11/BB OB/11/BB OB/12/8B I OBI151BB OB/17/BB 
10400 219 T8/HBOI 1.2 OB/09/BB I OB/11IBB OB/ll/BB OBII2/BB I OBII51BB OBII 7/8B 
10400 220 Q2/HBOI 2 0B/09/BB I OBIII/BB OB/11/ BB OB/12/BB 1 OB/15/88 OB/17/BB 
10400 221 V9/HBOI 0 .6 OB/09/8B I OB/11/BB OB/11 /BB OB/12/8B 1 OB/ 15/B8 OB/17/BB 
10400 222 W9/ H801 7.5 OB/09/B8 I OB/11/BB OB/11/ BB OB/12/BB 1 OB/15/88 OB/17/BB 
10400 223 Vol. Blk FB I NA NA NA I NA NA 
10400 224 PIO/HBOI I OBIIOIBB I OB/ 11 /BB OBII2 /BB OB/15/BB I OB/15/B8 OB/il/ BB 
10400 225 P9/HBOI 7.5 OBIIO/BB I OB/11/BB OB/12/BB OB/15/BB 1 OB/15/88 OBII 7/BB 
10400 226 P9/HBOI 11 OB/IO/BB I OBI11IBB OB/ 12/BB OB/15/BB I OB/15/88 08117/BB 
10400 227 05/HBOI 2.5 OB/IO/BB I OB/II/BB OB/1 2/BB OB/15/BB I OB/15/ B8 08/17/88 
10400 228 P2/HBOI 1.9 08/10/8B I 08/11/B8 08/1 2/88 08/15/88 I 08/15/BB 08/1 7/88 II 10400 229 L7/HBOI 0.6 OB/10/BB I 08/11/BB 08/12/BB 08/15/88 I OB/15/ BB OB/1 7/88 
10400 230 M7/HBOI 5 OB/10/8B I OB/11/BB OB/12/8B 08/15/88 I OBII5/B8 OB/ 17/BB 
10400 231 N7 /HBOI 2.5 OBIIO/88 I 08/11 /88 08/12/B8 08/15/88 I OB/ 15/88 OB/1 7/B8 

U 10400 232 07/HBOI 1.5 08/10/88 I 08/ 11 /88 08/12/88 08/ 15/88 I 08/15/88 08/17/88 

Tabie II: Analy t ical History (page 5 of 30) 
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1 1 Total Petroleum 1 Total 

lab Sample He Date 1 TS 1 Hydrocarbons 1 Arsenic 

Number Number Stat ion Depth Sampled 1 Anal. 1 Prep. Anal. 1 Prep. Anal. 

1 1 1 
10400 233 Vol. Blk FB 1 NA 1 NA NA 1 NA NA 

10400 234 U2/HBOI 5 OB/II/B8 1 08/12/B8 1 08/12/8B 08/15/B8 1 08/ 15/88 08/17 / 8B 

10400 235 BI/HBOI 0.2 08/11/88 1 08/12/88 1 08/12/88 08/15/88 1 08/15/88 08/17/88 

10400 236 B3/HBOI 2.5 08/Il/BB 1 OB/ 12/B8 1 08/12/88 08/15/B8 1 OB/15/88 08/ 17 / B8 

10400 237 AI2/HBOI 0.2 OB/ll/88 1 08/12/88 1 OB/12/88 08/15/88 1 08/15/88 08/17/B8 

10400 238 AI3/HBOI 7.5 08/11/88 1 08/ 12/88 1 08/12/88 08/15/8B 1 08/1 5/88 08/17/88 

10400 239 BI3/HBOI 0. 2 OB/II/88 1 08/12/8B 1 08/12/88 08/15/88 1 08/15 / 88 08/17/88 

10400 240 Vol . Blk FB 1 NA 1 NA NA 1 NA NA 
rnterim Report 19------- ---- ------------ --------- -- ---------------------- ----------------------
10400 241 l 6/HBOI 2. 5 OB/12/88 08/15/88 08/16/88 08/17/88 08/22/88 08/26/88 

10400 242 N6/HBOI 7.5 OB/12/88 08/15/88 08/16/88 08/17/ 88 08/22/88 08/26/88 

10400 243 M8/HBOI 0.7 08/12/88 08/15/88 08/16/88 08/17/88 08/22/88 08/26/88 

10400 244 l8 /H BOI 7.5 08/ 12/88 08/15/88 08/16/ 88 08/17/BB 08/22/88 OB/26/88 

10400 245 l8/HBOI 11 08/12/88 08/15/88 08/16/88 08/17/B8 08/22/88 08/26/88 

10400 246 E9/HBOI 1.1 OB/12/88 08/15/88 08/16/88 08/17/B8 OB/22/88 08/26/88 

10400 247 Vol. Blk FB NA NA NA NA NA 

10400 248 R2/HBOI 7.5 08/15/88 08/16/8B 08/17/88 08/18/88 08/22/88 08/26/88 

10400 249 Q3/HBOI 0.5 08/ 15/88 08/16/8B 08/17/88 08/18/88 08/22/88 08/26/88 

10400 250 R3 /HBO I 2.5 OB/15/8B 08/16/88 08/17/88 08/18/88 08/22/88 08/26/88 

10400 251 S3/HBOI 7.5 08/1 5/88 08/16/8B 08/17 /88 08/18/88 08/22/88 OB/26/88 

10400 252 02/HBOI 5 08/15/88 1 08/16/88 08/17/88 08/18/88 08/22/88 08/26/88 

10400 253 RIO/ H801 5 08/15/88 1 08/16/8B 08/17 / 88 08/18/88 08/22/88 OB/26/88 

10400 254 T9/HBOI 5 08/15/88 1 08/16/88 08/17/88 08/18/88 08/22/ 88 08/26/88 

10400 255 Vol . Blk FB 1 NA NA NA NA NA 

10400 256 01l/H801 7.5 08/1 6/88 1 08/1 7/88 08/18/88 08/ 19 /88 08/ 22/ 88 08/26/ 88 

10400 257 R8/HBOI 5 08/16/88 1 08/17/88 08/18/88 08/19/88 08/22/88 08/26/88 

10400 258 R8 / HBOI 11 08/16/88 1 08/17/88 08/18/ 88 08/19/88 08/22/88 08/26/88 

10400 259 S6/HBOI 7.5 08/16/88 1 08/17/88 08/18/88 08/19/88 08/22/88 08/26/88 

10400 260 T6 /HBOI 5 08/1 6/ 88 1 08/ 17/88 08/18/ 88 08/19/ 88 08/22/88 08/26/88 

10400 261 Vol. Blk FB 1 NA NA NA NA NA 

10400 262 U3/HBOI 0.0 08/17/88 1 08/ 18/88 08/19/88 08/22/88 08/22/ 88 08/26/88 

10400 263 P7/HBOI 0.7 08/17/88 1 08/18/88 08/19/88 08/22/88 08/22/88 08/26/88 

10400 264 R7/HBOI 0.6 08/ 17/88 1 08/18/ 88 08/19/88 08/22/88 1 08/22/88 08/26/88 

10400 265 MI / HBO I 2.5 08/17/88 1 08/19/ 88 08/ 19/88 08/22/88 1 08/22/88 08/26/ 88 

10400 266 Vol. Blk FB 1 NA 1 NA NA 1 NA NA 1 
- ---------- ----------- - - -- ------------- -1---- - -- -- --1- -- ----------- - ------- 1----------------------1 
10400 267 N5 /HBOl 5 08/24/88 1 08/25/88 1 08/25/88 08/25/88 1 08/29/88 08/30/88 1 

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

Table [I: Analytica l Hi story (page 6 of 30) 
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NUmber Number Station Depth Sampled Prep. Anal. Prep./Anal. Oates 

Interim Report 11-----------------------1----------------------1--------------------------------------1 
10400 I B9/HTOI 2 06/17/8B 1 06/23/88 06/23/8B 1 1 
10400 2 El/HTOI 2.5 06/17/88 1 06/23/88 06/23/88 ICu.Pb.Zn anal. 06/24/BB I 
10400 3 Q5/HTOI 4 06/17/88 1 06/23/88 06/23/88 ICu.Zn anal. 06/27/88 1 

Interim Report #2-----------------------1---------------------- ----------------------------------- ---1 
10400 4 CI/HTOI 9 06/27/88 1 07/01/88 07/05/8B 
10400 5 C3/HTOI 06/27/88 1 07/01/88 07/05/88 
10400 6 C5/HTOI 4 06/27/88 1 07/01/88 07/05/88 
10400 7 C7/HTOI 1.5 06/27/88 1 07/01/88 07/05/88 
10400 8 C9/HTOI 8 06/27/88 1 07/01/88 07/05/88 
10400 9 AI1/HTOI 4 06/28/88 1 07/01/88 07/05/88 
10400 10 BI1/HTOI 8 06/28/88 1 07/01/88 07/05/88 
10400 11 C11/HTOI 4 06/28/88 07/01/88 07/05/88 
10400 12 OI1 /HTOI 1.5 06/28/88 07/01/88 07/05/88 
10400 13 EI1/HTOI 4 06/28/88 07/01/88 07/05/88 
10400 14 BI2/HTOI 5 06/28/88 07/01/88 07/05/88 
10400 IS NA NA 
10400 16 FII/HTOI 5 06/29/88 07/04/88 07/06/88 
10400 17 GI1/HTOI 7 06/29/88 07/04/88 07/06/88 
10400 18 HI1/HTOI 5.5 06/29/88 07/04/88 07/06/88 
10400 19 I11/HTOI 2 06/29/88 07/04/88 07/06/88 
10400 20 JI2/HTOI 6.5 06/29/88 07/04/88 07/06/88 
10400 21 NA NA 
10400 22 CI2/HTOI 2 06/30/88 07/06/88 07/07/88 
10400 23 012/HTOI 7 06/30/88 07/06/88 07/07/88 
10400 24 CI3/HTOI 4 06/30/88 07/06/88 07/07/88 
10400 25 013/HTOI 3 06/30/88 07/06/88 07/07/88 
10400 26 F13/HTOI 8 06/30/88 1 07/06/88 07/07/88 
10400 27 Spoon RinseB 06/30/88 1 07/05/88 07/06/88 
10400 28 PAC CAR TB 1 NA NA 
10400 29 PAC CAR F8 1 NA NA 

Interim Report #3----------- ---- ------- - 1------ ----------------1--------------------------------------
10400 30 HI3/HTOI 2 07/01/88 1 07/06/88 07/12/88 
10400 31 HI2/HTOI 4 07/01/88 1 07/06/88 07/12/88 
10400 32 FI2/HTOI 3 07/01 /88 1 07/06/88 07/ 12/88 
10400 33 Field 8lk F8 1 NA NA 
10400 34 JI3/HTOI 6 07/05/88 1 07/11/88 07/12/88 
10400 35 L12/HTOI 2 07/05/88 1 07/11/88 07/12/88 
10400 36 L13/HTOI 9 07/05/88 1 07/11/88 07/12/88 
10400 37 NI2/HTOI 4 07/05/88 1 07/11/88 07/12/88 
10400 38 NI3/HTOI 3 07/05/88 1 07/11/88 07/12/88 
10400 39 Field Blk FB 1 NA NA 
10400 40 RI2/HTOI 3 07/06/88 1 07/11/88 07/12/88 
10400 41 PI2/HTOI 7 07/06/88 1 07/11/88 07/12/88 
10400 42 PI3/HTOI 5 07/06/88 1 07/11/88 07/12/88 
10400 43 T13/HTOI 2 07/06/88 1 07/11/88 07/12/88 
10400 44 R13/HTOI 6 07/06/88 1 07/11/88 07/12/88 
10400 45 PI3/HTOI II 07/06/88 1 07/11/88 07/12/88 

Table II: Analytical History (page 7 of 30) 
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Number Number Station Depth Sampled Prep. Anal . Prep./Anal. Dates 

10400 46 Field Blk FB NA NA 
10400 47 Ol/HTOI 5 07/07/88 07/11/88 07/12/8B 
10400 48 03/HTOI 3 07/07/88 07/11/88 07/12/88 
10400 49 05/HTOI 4 07/07/88 07/11/88 07/12/88 
10400 50 V13/HTOI 6 07/07/88 07/11/88 07/12/8B 
10400 51 VI2/HTOI 6 07/07/88 07/11/88 07/12/88 
10400 52 Vol. Blk FB NA NA 

Interim Report 14-----------------------1---------------------- --------------------------------------1 
10400 53 A9/HTOI 7 07/08/88 1 07/21/88 07/22/88 
10400 54 A7/HTOI 2 07/08/88 1 07/21/88 07/22/88 
10400 55 A5/HTOI 4 07/08/88 1 07/21/88 07/22/88 
10400 56 B7/HTOI 7 07/08/88 1 07/21/88 07/22/88 
10400 57 B5/HTOI 3 07/08/B8 1 07/21/88 07/22/88 
10400 58 Vol. Blk FB 1 NA NA 
10400 59 AI/HTOI 9 07/11/88 1 07/21/88 07/22/88 
10400 60 A3/HTOI 5 07/11/88 1 07/21/88 07/22/88 
10400 61 A3/HTOI 11 07/11/8B 1 07/21/B8 07/22/88 
10400 62 07/HTOI 7 07/11/88 1 07/21/88 07/22/88 

J 10400 63 E5/HTOI 8 07/11/88 1 07/21/88 07/22/88 
10400 64 E6/HTOI 2 07/11/88 1 07/21/88 07/22/88 
10400 65 E8/HTO! 4 07/11/88 1 07/21/88 07/22/88 
10400 66 VOA Blank FB 1 NA NA 
10400 67 09/HTOI 5 07/12/88 07/21/88 07/22/88 
10400 68 09/HTOI 11 07/12/88 07/21/88 07/22/88 
10400 69 F3/HTOI 4 07/12/88 07/21/88 07/22/88 
10400 70 F4/HTOI 8 07/12/88 07/21/88 07/22/88 
10400 71 F5/HTOI 5 07/12/88 07 /21/88 07/22/88 
10400 72 G3/HTOI 4 07/12/88 07/21/88 07/22/88 
10400 73 Spoon RinseB 07/12/88 07/25/88 07/27/88 
10400 74 Vol . Blk FB NA NA 
10400 75 HI/HTO I 07/13/88 07/21/88 07/22/88 
10400 76 HI/HTOI II 07/13/88 07/21/88 07/22/88 
10400 77 H6/HTOI 7 07/13/88 07/21/88 07/22/88 
10400 78 H7/HTOI I 07/13/88 07/21/88 07/22/88 
10400 79 Fl/HTOI 2 07/13/88 07/21/88 07/22/88 
10400 80 F8/HTOI 2 07/13/88 07/21/88 07/22/88 
10400 81 G7/HTOI 4 07/13/88 07/21/88 07/22/88 
10400 B2 Field Blk F8 NA NA 
10400 B3 EIO/HTOI 4 07/14/88 07/21/88 07/22/88 
10400 84 F9/HTOI 7 07/14/88 07/21/88 07/22/88 
10400 85 GIO/HTOI 3 07/14/88 07/21/88 07/22/88 
10400 86 J11/HTOI 7 07/14/88 07/21/88 07/22/88 
10400 87 K11/HTOI 2 07/14/88 1 07/21/88 07/22/88 
10400 88 HIO/HTOI 7 07/14/88 1 07/21/88 07/22/88 
10400 89 Field 8lk FB 1 NA NA 

Interim Report 15--------------------- --1- - ------- -- ------ -- ---1-- ------- ------- --------------------- - 1 
10400 90 K3/HTOI 4 07/15/88 1 07/25/88 07/27/88 IPb anal. 07/29/88 1 

10400 91 L3/HTOI 2 07/15/88 1 07/25/88 07/27/88 1 1 

Table II : Analytical History (page 8 of 30) 
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I Total 
Lab Sample HC Date I ICAP Exceptions to Total ICAP 

Number Number Station Depth Samp led I Prep. Ana l. Prep./Anal. Dates 
I 

lD4DD 92 M3 /HTOI 2 D7/15/88 I D7/25/88 07/27/88 

J 104DD 93 K4/HTOI 7 07/15/88 07/25/88 07/27/88 
10400 94 J4/HTOI 2 D7/18/88 07/25/88 07/27/88 ICd anal. 07/29/88 
104DO 95 L4/HTOI 3.5 07/18/88 07/25/88 07/27/88 I 
1040D 96 M4 /HTOI 8 07/18/88 07/25/88 07/27/88 IPb anal. 07/29/88 
10400 97 N4 /HTOI 5 07/18/88 07/25/88 07/27/88 I 
10400 98 Pll/HTOI 2 07/18/88 07/25/88 07/27/88 ICd anal. 07/29/88 
10400 99 15/HTOI 8 07/18/88 07/25/88 07/27/88 I 
10400 100 Field Blk FB NA NA I 
10400 101 Mll /HTOI 7 07/19/88 07/25/88 07/27/88 I 
10400 102 R5/HTOI 7 07/19/88 07/25/88 07/27/88 I 
10400 103 S7/HTOI 4 07/19/88 07/25/88 07/27/88 I 
10400 104 T7 /HTOI 7 07/19/88 07/25/88 07/27/88 I 
10400 105 U7/HTOI 07/19/88 07/25/88 07/27/88 I 
10400 106 Field Blk F8 NA NA I 
10400 107 G8/HBOI 5 07/21/BB 07/25/BB 07/27/B8 I 
10400 108 H8/H801 0.9 07/21/88 07/25/88 07/27/88 ICd anal. 07/29/88 
10400 109 18/H801 5 07/21/88 07/25/88 07/27/88 I 
10400 110 J8/H801 0.7 07/21/88 07/25/88 07/27/88 ICd anal . 07/29/88 
10400 111 K8/H801 5 07/21/88 07/25/88 07/27/88 I 
10400 112 K7/HBOI 3. 5 07/21/88 07/25/88 07/27/88 I 
10400 113 Trip Bl k F8 NA NA I 

Interim Report 16----------------------- ----- ---------------- -1--------------------------------------1 
10400 114 G6/HBOI 0.1 07/22/88 I 08/01/88 08/03/88 
10400 11~ 16/HBUI 5.0 07/22/88 I 08/01/88 08/03/88 
10400 116 r l/HBOI 7.5 07/22/88 I 08/01/88 08/03/88 
10400 117 14/HBO I 2. 5 07/22/88 I 08/01/88 08/03/88 
10400 118 J5/H801 2.5 07/22/88 I 08/01/88 08/03/88 
10400 119 G9/H80J 0.7 07/22/88 I 08/01/88 08/03/88 

J 10400 120 I7/H801 2. 5 07/22/ 88 I 08/01/88 08/03/88 
10400 121 J7 / HBOI 5.0 07/ 22/88 I 08/ 01/88 08/03/88 
10400 122 Vol. Blk F8 I NA NA 
10400 123 FIO/HBOI 0 . 7 07/25/88 I 08/01/88 08/03/88 
10400 124 H9/HBOI 5 07/25/88 I 08/01/88 08/03/88 
10400 125 J6/HBOI 0. 5 07/25/88 I 08/01/88 08/03/88 
10400 126 K6/HBOI 7. 5 07/25/88 08/01/88 08/03/88 
10400 127 M6/H801 0. 6 07/25/88 08/01/88 08/03/88 
10400 128 Vol. Blk fB NA NA 
10400 129 JI / HBOI 7 . ';; 07 / 26/ 88 08/01 / 88 08/03/88 
10400 130 ll/HBOI 5.0 07/26/88 08/01/88 08/03/88 

J 10400 131 ll/HBOI 11.0 07/26/88 08/01/88 08/03/88 
10400 132 K5/H801 0 .5 07/26/88 08/01/88 08/03/88 
10400 133 L5/H801 5. 0 07/ 26/88 08/01/88 08/03/88 

IJ 10400 134 M5 /H801 7.5 07/26/88 08/01/88 08/04/88 
10400 135 Vol. 8lk F8 NA NA 
10400 136 H5/H801 0.3 07 / 27 / 88 08/ 01 / 88 08/03/88 
10400 137 F6/H801 5 07/ 27 / 88 08/ 01 / 88 08/03/88 I 10400 138 G5/H801 7.5 01/27/88 08/01/88 08/03/88 

Table II: Analyti cal History (page g of 30) 
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10400 139 H4/HBDI 7.5 07/27/BB OB/Ol/BB OB/03/BB 
10400 140 J3/HBOI 0.5 07/27/BB OB/Ol/BB OB/03/BB 
10400 14J J3/HBOI 5 07/27/BB OB/Ol/BB OB/03/BB 
10400 142 06/HBOI 0.5 07/27/BB OB/03/BB OB/03/BB 
10400 143 Spoon RinseB 07/27/BB OB/05/BB OB/05/BB 
10400 144 Vol. Blk FB NA NA 
10400 145 G4/HBOI 0.3 07/2B/BB OB/Ol/BB OB/03/BB 
10400 146 H3/HBOI 5 07/2B/BB OB/O l /BB OB/03/BB 
10400 147 W7/HBOI 2.5 07/2B/BB DB/Ol/BB OB/03/BB 
10400 14B V7/HBOI 5 07/2B/BB OB/Ol/BB OB/03/BB 
10400 149 W5/HBOI 7.5 07/2B/BB OB/Ol/BB OB/03/BB 
10400 150 W3/HBOI 0.2 07/2B/BB OB/Ol/BB OB/03/BB 
10400 151 V3/HBOI 2.5 07/2B/BB OB/Ol/BB OB/03/BB 
10400 152 V5/HBOI 0.2 07/2B/BB OB/Ol/BB OB/03/BB 
10400 153 Vol. Blk FB NA NA 

Interim Report 17----------------------- ----------------------1------------ --------------------------1 
10400 154 19/HBOI 0.4 07/29/BB DB/OB/BB DB/I0/BB 1 
10400 155 J9/HBOI 5 07/29/BB OB/OB/BB OB/I0/BB 
10400 156 K9/HBOI 7.5 07/29/BB OB/OB/BB OB/lO/BB 
10400 157 L9/HBOI 0.5 07/29/BB OB/OB/BB OB/I0/BB 
10400 15B LIO/HBOI 2.5 07/29/BB OB/OB/BB OB/I0/BB 
10400 159 M9/HBOI 5 07/29/BB OB/OB/BB OB/I0/BB 
10400 160 N9/HBOI 2.5 07/29/BB OB/OB/BB OB/I0/BB 
10400 161 Vol. Blk FB NA NA 
10400 162 nO/HBOl 2.5 OB/O I/BB OB/OB/BB OB/I0/BB 
10400 163 MI 0/HBOI 0.6 OB/OI/BB OB/OB/BB OB/I0/BB 
10400 164 NI0/HBOI 7.5 OB/Ol/BB OB/OB/BB OB/I0/BB 
10400 165 DI0/HBOI 2.5 OB/OI/BB OB/OB/BB OB/I0/BB 
10400 166 09/HBOI 0.7 OB/OI/BB OB/OB/BB OB/lO/BB 
10400 167 Vol. Blk FB NA NA 
10400 16B Q9/HBOI 2.5 OB/02/BB OB/OB/BB OB/IO/BB 
10400 169 R9/HBOI 0.4 OB/02/BB OB/OB/BB OB/10/BB 
10400 170 S9/HBOI 7. 5 OB/D2/BB OB/OB/BB OB/I0/BB 
10400 171 NB/HBOI 0.6 OB/02/BB OB/OB/BB OB/IO/BB 
10400 172 OB/HBOI 5 OB/02/BB OB/OB/BB OB/I0/BB 
10400 173 PB/HBOI 7.5 OB/02/BB OB/OB/BB OB/I0/BB 
10400 174 Vol. Blk FB 1 NA NA 
10400 175 NI/HBOI 0.6 OB/03/BB 1 OB/OB/BB OB/I0/BB 
10400 176 Pl/HBOI 5 OB/03/BB 1 OB/OB/BB OB/10/BB 
10400 177 Rl/HBOI 2.5 OB/03/BB 1 OB/OB/BB OB/lO/BB 
10400 17B Rl/HBDI 11 OB/03/BB 1 OB/OB/BB OB/lO/BB 
10400 179 Ul/HBOI 7.5 OB/03/BB 1 OB/OB/BB OB/I0/BB 
10400 IBO Vl/HBOI 0.3 OB/03/BB 1 OB/OB/BB OB/I0/BB 
10400 IBI 03/HBO I 7.5 OB/03/BB 1 OB/OB/BB OB/I0/BB 
10400 IB2 Vol. Blk FB 1 NA NA 
10400 IB3 N2/HBOI 2.5 OB/04/BB I OB/OB/BB OB/I0/BB 
10400 IB4 N3 /HBOI 7.5 OB/04/BB 1 OB/OB/BB OB/I0/BB 
10400 IB5 N3/HBOI 11 OB/04/BB 1 OB/OB/BB OB/IO/BB 

Table II : Anal ytical History (page 10 of 30) 
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Lab Sample HC Date 1 

Number Number Station Depth Sampled 1 Prep. 
1 

Total 
[CAP 

Anal. 

ID400 233 Vol. Bl k FB 1 NA NA 
lD4DO 234 U2/HBOI 5 OB/ll/BB 1 08/15/88 08/17/88 
10400 235 81/HBOI 0.2 08/11/88 1 08/15/88 08/17/88 
10400 236 B3/HBOI 2.5 08/11/B8 1 OB/15/88 OB/17/88 
10400 237 AI2/HBOI 0.2 08/11/8B 1 08/15/88 08/17/88 
ID400 238 AI3/HBOI 7.5 08/II/B8 1 08/15/BB D8/17/88 
10400 239 BI3/HBOI D.2 08/1 1/88 1 08/15/88 08/17/88 
10400 240 Vol. Blk FB 1 NA NA 

Exceptions to Total [CAP 
Prep./Anal. Dates 

Interim Report 19-----------------------1----------------------1--------------------------------------1 
10400 241 L6/HBOI 2.5 08/12/88 1 08/22/B8 08/24/88 1 1 
104DD 242 N6/HBOI 7.5 OB/12/88 1 OB/22/B8 D8/24/88 1 
10400 243 M8/HBOI D.7 08/12/88 1 08/22/88 08/24/88 1 
10400 244 L8/HBOI 7.5 08/12/88 1 08/22/88 08/24/88 1 
10400 245 L8/HBOI II 08/12/88 1 08/22/88 08/24/88 1 
10400 246 E9/HBOI 1.1 08/12/88 1 08/22/88 08/24/88 1 
10400 247 Vol. Blk FB 1 NA NA 1 
10400 248 R2/HBOI 7.5 08/15/88 1 08/22/88 08/24/88 I 
10400 249 Q3/HBOI 0.5 08/15/B8 1 08/22/88 08/24/88 1 
10400 250 R3/HBOI 2.5 08/15/88 I 08/22/B8 08/24/88 1 
10400 251 S3/HBOI 7.5 08/15/88 1 D8/22/88 08/24/88 1 
10400 252 02/HBOI 5 08/15/88 1 08/22/88 08/24/88 I 
10400 253 RIO/HBOI 5 08/15/B8 1 08/22/88 08/24/88 
10400 254 T9/HBOI 5 08/15/88 1 08/22/88 08/24/88 
10400 255 Va 1. Bl k FB 1 NA NA 
ID400 256 Oll/HBOI 7.5 08/16/88 1 08/22/88 08/24/88 
10400 257 R8/HBOI 5 08/16/B8 1 08/22/88 08/24/88 
10400 258 R8/HBDI II 08/16/88 1 08/22/88 08/24/88 
10400 259 S6/HBOI 7.5 08/16/88 1 08/22/88 08/24/88 
10400 260 T6/HBO I 5 08/16/88 1 08/22/88 08/24/88 
10400 261 Vol. Blk FB I NA NA 
10400 262 U3/HBOI 0.0 08/17/B8 I 08/22/88 08/24/88 
10400 263 P7/HBOI 0.7 08/17/88 I 08/22/88 08/24/88 
10400 264 R7/HBOI 0.6 08/17/88 1 08/22/88 08/24/88 
10400 265 MI /HBOI 2.5 08/17/88 I 08/22/88 08/24/88 
10400 266 Vol. Blk FB I NA NA I 

------------------- ------------- --------1------- ----- ---------- --------------------------------------1 
10400 267 N5/HBOI 5 08/24/88 1 08/29/88 08/31/88 I 

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

Table I I: Analytical History (page 12 of 3D) 



Lab Samp le HC 
Number Number Stat ion Depth 

Date 
Sampled Ext. 

EP TOX 
ICAP 
Prep. Anal. 

Except ions to EP TOX ICAP 
Ext./Prep . /Anal. Dates 

Interim Report 11------ --------------- - - 1--- ---- - ---- - -- --- ------ - --------1--------------------------- 1 
10qOO I 69/HTOI 2 06/17/68 I 06/ 20/88 06/ 2q/88 06/26/88 ICr anal. 06/27/88 I 
10qOO 2 E7/HTOI 2.5 06/17/88 I 06/20/88 06/2q/88 06/26/88 ICr anal. 06/27/88 I 
10qOO 3 Q5/HT01 4 06/17/88 I 06/20/88 06/2q/88 06/26/88 ICr anal. 06/27/88 I 

Interim Report 12-----------------------1 ----- - --- -- ---- -- ----- -------- --- 1---------------------------1 
10qOO 4 C1/HT01 9 06/27/88 I 06/30/88 07/06/88 07/01/88 I I 
1OqOO 5 C3/ HT01 06/27/88 I 06/29/68 01/06/68 01/01/88 I I 
10qOO 6 C5/HTOI 4 06/27/88 I 06/29/88 01/06/88 01/07/88 I I 
10qOO I C7/HTOI 1.5 06/21/88 I 06/30/88 07/06/88 01/01/88 I 
10qOO 8 C9/HTOI 8 06/21/88 I 06/29/88 07/06/88 07/01/88 
10400 9 AII/HTOI q 06/28/88 I 06/30/88 01/06/88 07/07/88 
10qOO 10 611/HTOI 8 06/28/86 I 06/30/88 07/06/88 01/01/88 
10qOO II C11/HTO I 4 06/28/88 I 06/30/88 01/06/88 01/07/88 
10qOO 12 DII/HTOI 1.5 06/28/88 I 06/30/88 01/06/88 01/01/88 
10400 13 El1/HTOI q 06/28/88 I 06/30/88 07/06/88 07/07/88 
10qOO Iq 612/HTOI 5 06/28/88 I 06/30/88 01/06/88 07/01 /88 
1OqOO IS I NA NA NA 
10QOO 16 F11 /HTOI 5 06/29/88 I 01/OQ/ 88 01/06/88 07/01/88 
10QOO 17 Gl1/HTOI I 06/29/ 88 I 01 /OQ/88 01/06/ 88 01/07/88 
10QOO 18 H11/HTOI 5. 5 06/ 29/88 I 01/04/88 07/06/88 07/01/88 
10400 19 Ill/HTOI 2 06/29/88 I 01/04/88 01/06/88 07/07/88 
10QOO 20 J12/HTOI 6.5 06/29/88 I 01/OQ/88 01/06/88 07/01/88 
10QOO 21 I NA NA NA 
10QOO 22 CI2/HTOI 2 06/30/88 I 01/OQ/88 01 / 06/88 01/07/88 
10QOO 23 D12/HTOI I 06/30/88 I 01/OQ/88 01/06/88 01/01/88 
10QOO 2Q C13/HTOI Q 06/30/88 I 01/OQ/88 07/06/88 07/01/88 
10400 25 013/HTOI 3 06/30/88 I 01/OQ/88 01/06/88 01/07/88 
10QOO 26 FI3/HTOI 8 06/30/88 01/OQ/88 01/06/88 07/01/88 
10QOO 27 Spoon Rinse8 06/30/88 NA NA NA 
10400 28 PACCAR T8 NA NA NA 
10400 29 PAC CAR F6 NA NA NA 

Inter im Report #3---- --------------- - --- --------- - ----- --- ------- --- - ----1---------------------------1 
10QOO 30 HI3/HTOI 2 07/01/88 07/06/88 01/I Q/88 01/lQ/88 
10QOO 31 HI 2/HTOI Q 01/01/88 01/01/88 07/14/88 01/IQ/88 
lOQOO 32 FI2/HTO I 3 01/01 / 88 01/06/88 01/IQ/88 01/IQ/88 
10QOO 33 Field 6l k F6 NA NA NA 
10QOO 3Q J13/HTO I 6 01/05/88 01/07/88 01/14/88 01/14/88 
10QOO 35 Ll2/HTOI 2 01/05/86 01/01/88 01/l Q/88 07 / IQ/88 
10QOO 36 Ll3/HTOI 9 01/05/88 01/11/88 07/IQ/88 07/IQ/88 
10QOO 37 N12/HTOI Q 01/05/88 01/01/88 07/I Q/88 01/IQ/88 
1OQOO 38 N13/HTOI 3 01/05/88 01/01/88 07/14/88 01/I Q/88 
10QOO 39 Field Bl k FB NA NA NA 
10QOO 40 RI2/HTOI 3 01/e6/88 01/11/B8 07/14/88 07/1Q/88 
10400 41 P12/HTOI 7 01/06/88 01/12/88 01/14/88 07/14/88 
10400 42 P13/HT01 5 01/06/88 01/ 12/88 01/14/88 07/14/88 
10400 43 T13/HTOI 2 01/06/ 88 01/10/88 07/1 4/88 07/14/88 
10400 Q4 R13/HTOI 6 01/06/88 01/11/88 01/14/88 07/14/88 
10400 45 PI3/HTOI 11 07/06/88 07/11/88 07/1 4/88 07/14/88 
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Lab Sample He Date I leAP Exceptions to EP TOX leAP 

Number Number Station Oepth Sampled I Ext. Prep. Anal. Ext./Prep./Anal. Dates 

I 
10400 46 Fi eld Blk FB I NA NA NA 
10400 47 Ol/HTOI 5 07/07/BB I 07/11/B8 07/14/BB 07/14/B8 
10400 48 03/HT01 3 07/07/88 I 07/11/88 07/14/88 07/14/88 
10400 49 05/HT01 4 07/07/B8 I 07/11/B8 07/14/88 07/14/B8 
10400 50 V13/HT01 6 07/07/88 I 07/11/88 07/14/BB 07/14/88 
10400 51 V12/HT01 6 07/07/B8 I 07/12/B8 07/14/88 07/14/88 
10400 52 Vol. Blk FB I NA NA NA 

Interim Report #4-----------------------1---------------------------------1---------------------------
10400 53 A9/HT01 7 07/08/88 I 07/12/88 07/ 15/88 07/15/88 I 
10400 54 A7/HT01 2 07/08/88 07/12/B8 07/15/88 07/15/B8 I 
10400 55 A5/HT01 4 07/08/88 07/12/88 07/15/88 07/15/8B I 
10400 56 B7/HT01 7 07/08/88 07/12/B8 07/15/88 07/15/88 I 
10400 57 B5/HT01 3 07/08/88 07/12/88 07/15/88 07/15/88 I I 
10400 58 Vol. Blk FB NA NA NA I I 
10400 59 AI/HT01 9 07/11/88 07/13/88 07/15/88 07/15/88 I I 
10400 60 A3/HT01 5 07/11/88 07/13/88 07/15/88 07/15/88 I I 
10400 61 A3/HT01 11 07/11/88 07/13/88 07/15/88 07/15/88 I I 
10400 62 D7/HTOI 7 07/11/88 07/18/88 07/20/88 07/21/88 I I 
10400 63 E5/HT01 B 07/11/B8 07/13/88 07/15/8B 07/15/B8 I I 
10400 64 E6/HTOI 2 07/11/8B 07/13/8B 07/15/8B 07/15/B8 I I 
10400 65 E8/HT01 4 07/11/88 07/13/88 07/15/88 07/15/B8 I I 
10400 66 VOA Blank FB NA NA NA I I 
10400 67 09/HT01 5 07/12/88 07/14/88 07/20/8B 07/21/B8 I I 
10400 6B 09/HT01 11 07/12/B8 07/14/B8 07/20/B8 07/21/88 I I 
10400 69 F3/HT01 4 07/12/88 07/14/88 07/20/88 07/21/88 I I 
10400 70 F4/HT01 8 07/12/88 07/1B/88 07/20/88 07/21/88 I I 
10400 71 F5/HT01 5 07/12/88 07/14/88 07/20/88 07/21/88 I I 
10400 72 G3/HT01 4 07/12/88 07/ 14/88 07/20/88 07/21/88 I I 
10400 73 Spoon RinseB 07/12/B8 NA NA NA I I 
10400 74 Vol. Blk FB NA NA NA I I 
10400 75 H1/HT01 1 07/13/B8 07/IB/88 07/20/88 07/21/8B I I 
10400 76 H1/HT01 11 07/13/88 07/ 1B/88 07/20/B8 07/21/8B I I 
10400 77 H6/HT01 7 07/13/88 07/18/88 07/20/88 07/2 1/88 I 
10400 78 H7/HT01 1 07/13/B8 07/1B/88 07/20/88 07/21/88 I 
10400 79 Fl/HT01 2 07/13/88 07/ 18/88 07/20/88 07/21/88 I 
10400 BO FB/HT01 2 07/13/88 07/1B/88 07/20/88 07/21/88 I 
10400 81 G7/HT01 4 07/13/88 07/18/88 07/20/88 07/21/88 I 
10400 82 Field Blk FB NA NA NA I 
10400 83 EI0/HTOI 4 07/14/88 07/18/88 07/20/88 07/21/88 I 
10400 84 F9/HT01 7 07/14/88 07/18/88 07/20/88 07/21/88 I 
10400 85 G10/HT01 3 07/14/88 07/18/88 07/20/88 07/21/88 I 
10400 86 J11/HT01 7 07/14/88 07/18/88 07/20/88 07/21/88 I 
10400 B7 K11/HT01 2 07/14/88 07/18/88 07/20/88 07/21/88 I 
10400 B8 H10/HTOI 7 07/14/88 07/18/88 07/20/88 07/21/88 I 
10400 B9 Field Blk FB NA NA NA I 

Interim Report #5------------ -----------1---------------------------------1---------------------------1 
10400 90 K3/HTOI 4 07/15/88 I 07/19/88 07/27/88 07/28/88 I I 
10400 91 L3/HT01 2 07/15/88 I 07/19/88 07/27/88 07/2B/88 I I 
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lab Sample HC Date ICAP Exceptions to EP TOX ICAP 

Number Number Station Depth Sampled Ext. Prep. Anal. Ext./Prep./Anal . Dates 

10400 139 H4/HBOI 7.5 07/27/88 08/01/88 08/03/8B 08/04/88 
10400 140 !3/HBOI 0.5 07/27/B8 08/01/88 08/03/88 08/04/88 
10400 141 J3/HBOI 5 07/27/88 08/01/88 08/03/88 08/04/88 
10400 142 06/HBOI 0.5 07/27/88 08/01/88 08/03/88 08/04/88 
10400 143 Spoon Rinse8 07/27/88 NA NA NA 
10400 144 Vol. Blk FB NA NA NA 
10400 145 G4/HBOI 0.3 07/28/88 08/01/88 08/03/88 08/04/88 
10400 146 H3/HBOI 5 07/28/88 08/01/88 08/03/88 08/04/88 
10400 147 W7/HBOI 2.5 07/28/88 08/04/88 08/05/88 08/08/88 
10400 148 V7/HBOI 5 07/28/88 08/01/88 08/03/88 08/04/88 
10400 149 W5/HBOI 7.5 07/28/88 08/01/88 08/03/88 08/04/88 
10400 ISO W3/HBOI 0.2 07/28/88 08/01/88 08/03/88 08/04/88 
10400 lSI V3/HBOI 2.5 07/28/88 08/01/88 08/03/88 08/04/88 
10400 152 V5/HBOI 0.2 07/28/88 08/01/88 08/03/88 08/04/88 
10400 153 Vol . Blk F8 NA NA NA 

Interi m Report 17------ ---- ------- -- -- -- ------- ----- ------ ------ ---- --- -- --- ------- -------- --- ------1 
10400 154 19/HBOI 0.4 07/29/88 08/02/88 08/11/88 08/11/88 
10400 ISS J9/HBOI 5 07/29/88 08/02/88 08/1I/B8 08/11/88 
10400 156 K9/HBOI 7.5 07/29/88 08/02/88 08/11/88 08/11/88 
10400 157 19/HBOI 0.5 07/29/88 08/02/88 08/11/88 08/11/88 
10400 158 lI0/H801 2.5 07/29/88 08/02/88 08/11/88 08/11/88 
10400 159 M9/HBO I 5 07/29/88 1 08/02/88 08/11/88 08/11/88 
10400 160 N9/HBOI 2.5 07/29/BB I 08/02/B8 08/11/88 08/11/88 
10400 161 Vol. Blk FB 1 NA NA NA 
10400 162 lIO/HBOI 2.5 08/01/88 I 08/04/88 08/11/88 08/11/88 
10400 163 MIO/H801 0.6 08/01/88 I 08/04/88 08/11/88 08/11/88 
10400 164 NIO/HBOI 7.5 08/01/88 I 08/08/88 08/11/88 08/11/88 
10400 165 OIO/HBOI 2.5 08/01/88 I 08/04/88 08/11/88 08/11/88 
10400 166 09/HBO I 0.7 08/01/88 1 08/04/88 08/11/88 08/11/88 
10400 167 Vol. Blk F8 I NA NA NA 
10400 168 Q9/HBOI 2.5 08/02/88 1 08/04/88 08/11/88 08/11/88 
10400 169 R9/HBOI 0.4 08/02/88 1 08/04/88 08/11/88 08/11/88 
10400 170 S9/H801 7.5 08/02/88 08/04/88 08/11/88 08/11/88 
10400 171 N8/HBOI 0.6 08/02/88 08/04/88 08/11/88 08/11/88 
10400 172 D8/H801 5 08/02/88 08/04/88 08/11/88 08/11/88 
10400 173 P8/HBOI 7. 5 08/02/88 08/04/88 08/11/88 08/11/88 
10400 174 Vol. 8lk F8 NA NA NA 
10400 175 NI/HBOI 0.6 08/03/88 08/09/88 08/11/88 08/11/88 
10400 176 PI/H801 5 08/03/ 88 08/08/88 08/11/88 08/11/88 
10400 177 RI/H801 2.5 08/03/88 08/08/88 08/11/88 08/11/88 
10400 178 RI/H801 11 08/03/88 08/08/88 08/11/88 08/11/88 
10400 179 UI/H801 7. 5 08/03/88 08/08/88 08/11/88 08/11/88 
10400 180 VI/H801 0.3 08/03/88 08/08/88 08/11/88 08/11/88 
10400 181 03/H801 7.5 08/03/ 88 08/08/88 08/11/88 08/11/88 
10400 182 Vol. Blk FB 1 NA NA NA 
10400 183 N2 / H801 2.5 08/04/ 88 I 08/ 09/88 08/11/88 08/ 11/88 
10400 184 N3/H801 7.5 08/04/88 1 08/09/88 08/11/88 08/11/88 
10400 185 N3/HBOI 11 08/04/88 I 08/09/88 08/11/88 08/11/88 

1 
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Lab Sample HC Oate ICAP Exceptions to EP TOX ICAP 

Number Number Station Oepth Sampled Ext. Prep. Anal . Ext./Prep./Anal . Oates 

10400 233 Vol. Blk FB NA NA NA 
10400 234 U2/HBOI 5 OB/II/BB OB/15/88 08/18/BB 08/18/B8 
10400 235 81/HBO I 0.2 08/11/88 08/15/88 08/18/88 08/18/88 
10400 236 83/HBOI 2.5 08/11/B8 08/16/88 08/18/88 08/18/88 
10400 237 AI2/HBOI 0.2 OB/I1/B8 08/15/88 08/18/8B OB/18/88 
10400 238 AI3/HBOI 7.5 08/11/88 08/15/88 OB/18/88 08/18/88 
10400 239 BI3/HBOI 0.2 OB/I I/BB 08/15/88 08/18/88 08/1B/8B 
10400 240 Vol. Blk FB NA NA NA 

Interim Report 19----------------------- --------------------------------- ---------------------------
10400 241 L6/HBOI 2.5 OB/12/88 08/16/88 08/24/88 08/25/88 
10400 242 N6/HBOI 7.5 OB/12/88 08/16/8B 08/24/88 08/25/88 
10400 243 M8/HBOI 0.7 OB/12/88 08/16/88 08/24/8B 08/25/88 
10400 244 L8/HBOI 7.5 OB/12/88 08/16/88 08/24/88 08/25/88 
10400 245 L8/HBOI 11 OB/12/88 08/16/88 08/24/B8 08/25/88 
10400 246 E9/HBOI 1.1 08/12/88 08/22/B8 08/24/88 08/25/88 
10400 247 Vol. Blk FB NA NA NA 
10400 248 R2/HBOI 7.5 08/15/88 08/17/88 08/24/88 08/25/88 
10400 249 Q3/HBOI 0.5 OB/15/B8 OB/17/8B 08/24/88 08/25/88 
10400 250 R3/HBOI 2.5 08/15/88 08/17/88 08/24/BB 08/25/88 
10400 251 S3/HBOI 7.5 OB/15/B8 OB/17/88 08/24/88 08/25/88 
10400 252 02/HBOI 5 08/15/88 08/22/B8 08/24/88 08/25/B8 
10400 253 RIO/HBOI 5 08/15/88 08/17/88 08/24/88 08/25/88 
10400 254 T9 /H BOI 5 08/15/BB OB/17/8B 08/24/88 08/25/BB 
10400 255 Vol. Blk FB NA NA NA 
10400 256 011/HBOI 7.5 OB/16/B8 OB/18/8B 08/24/B8 08/25/8B 
10400 257 R8/HBOI 5 08/16/88 08/18/88 08/24/88 08/25/88 
10400 258 R8/HBOI II 08/16/B8 08/18/8B 08/24/88 08/25/BB 
10400 259 S6/HBOI 7.5 08/16/88 OB/18/BB 08/24/88 08/25/88 
10400 260 T6/HBOI 5 OB/16/88 OB/18/88 08/24/88 08/25/88 
10400 261 Vol. Blk FB NA NA NA 
10400 262 U3/HBOI 0.0 OB/17 /B8 1 08/22/8B 08/24/88 08/25/B8 
10400 263 P7/HBOI 0.7 OB/17/8B 1 08/22/8B OB/24/88 08/25/88 
10400 264 R7/HBOI 0.6 OB/17/B8 1 08/22/BB 08/24/88 08/25/88 
10400 265 MI /HBOI 2.5 08/17/BB 1 OB/22/8B OB/24/88 08/25/88 
10400 266 Vol. Blk FB 1 NA NA NA 1 1 

----------------------- -----------------1 --------------------------------- 1---------------------------1 
10400 267 N5 /HB01 5 OB/24/88 1 08/25/BB 08/30/88 08/31/88 1 1 

--- -- ---------------------- ---- -- ------- --- ---- ------ -- --- --------- ----- --------- --------------- -------
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f 
10400 46 Field Blk FB NA NA NA NA 

10400 47 Dl/HTOI 5 07/07/88 07/11/88 07/14/88 07/11/88 07/14/88 

10400 48 03/HTOI 3 07/07/88 NA NA NA NA 

10400 49 05/HTOI 4 07/07/88 NA NA NA NA 
10400 50 V13/HTOI 6 07/07/88 NA NA NA NA 

10400 51 VI2/HTOI 6 07/07/88 NA NA NA NA 

10400 52 Vol. Blk FB NA NA NA NA 
Interim Report 14-----------------------1----------------------1----------------------1 
10400 53 A9/HTOI 7 07/08/88 1 NA NA 1 NA NA 

10400 54 A7/HTOI 2 07/08/88 1 NA NA 1 NA NA 

10400 55 A5/HTOI 4 07/08/88 1 NA NA 1 NA NA 

10400 56 87/HTOI 7 07/08/88 1 NA NA 1 NA NA 

10400 57 B5/HTOI 3 07/08/88 1 NA NA 1 NA NA 

10400 58 Vol. 81k FB 1 NA NA 1 NA NA 

10400 59 AI/HTOI 9 07/11/88 1 07/18/88 07/20/88 1 07/18/88 07/20/88 

10400 60 A3/HTOI 5 07/11/88 1 07/13/88 07/19/88 1 07/13/88 07/20/88 
10400 61 A3/HTOI 11 07/11/88 1 07/13/88 07/19/88 1 07/13/88 07/20/88 
10400 62 07/HTOI 7 07/11/88 1 NA NA NA NA 
10400 63 E5/HTOI 8 07/11/88 1 NA NA NA NA 

10400 64 E6/HTOI 2 07/11/88 1 07/13/88 07/19/88 07/13/88 07/19/88 
10400 65 E8/HTOI 4 07/11/88 1 NA NA NA NA 

10400 66 VOA Blank FB 1 NA NA NA NA 

10400 67 09 /HTOI 5 07/12/88 1 07/18/88 07/20/88 07/18/88 07/20/88 

10400 68 09/HTOI I I 07/12/88 1 NA NA NA NA 

10400 69 F3/HTOI 4 07/12/88 NA NA NA NA 

10400 70 F4/HTOI 8 07/12/88 NA NA NA NA 

10400 71 F5/HTOI 5 07/12/88 07/13/88 07/19/88 07/13/88 07/20/88 
10400 72 G3/HTOI 4 07/12/88 NA NA NA NA 

10400 73 Spoon RinseB 07/12/88 07/1 4/88 07/18/88 07/14/88 07/18/88 
10400 74 Vol. Bl k FB NA NA NA NA 

10400 75 HI/HTOI 07/13/88 NA NA NA NA 

10400 76 HI/HTOI II 07/13/88 NA NA NA NA 

10400 77 H6/HTOI 7 07/13/88 NA NA NA NA 

10400 78 H7/HTOI I 07/13/88 07/18/88 07/20/88 07/18/88 07/21/88 
10400 79 Fl/HTOI 2 07/13/88 07/18/88 07/20/88 07/18/88 07/20/88 
10400 80 F8/HTOI 2 07/13/88 NA NA NA NA 

10400 81 G7/HTOI 4 07/13/88 NA NA NA NA 

10400 82 Field Blk FB NA NA NA NA 

10400 83 El0/HTOI 4 07/14/88 NA NA NA NA 

10400 84 F9/HTOI 7 07/14/88 NA NA NA NA 

10400 85 GIO/HTOI 3 07/14/88 07/18/88 07/20/88 07/18/88 07/20/88 
10400 86 JII/HTOI 7 07/14/88 07/18/88 07/20/88 07/18/88 07/20/88 

10400 87 Kll/HTOI 2 07/14/88 07/18/88 07/20/88 07/18/88 07/20/88 
10400 88 Hl0/HTOI 7 07/14/88 NA NA NA NA 

10400 89 Field 8lk FB NA NA NA NA 
Interim Report 15-----------------------1----------------------1----------------------1 
10400 90 K3/HTOI 4 07/15/88 1 07/21/88 07/27/88 1 07/27/88* 07/28/88 1 
10400 91 L3/HTOI 2 07/15/88 1 07/21/88 07/27/88 1 07/21/88 07/27/88 1 
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I 
10400 92 M3/HTOI 2 07/15/88 I 07/21/88 07/27/8B 07/21/88 07/27/88 
10400 93 K4 /HTOI 7 07/ 15/88 I NA NA NA NA 
10400 94 J4/HTOI 2 07/18/88 I 07/25/88 07/29/88 07/25/88 07/28/88 
10400 95 L4/HTOI 3.5 07/18/88 I NA NA NA NA 

J 10400 96 M4 /HTO I 8 07/18/88 I NA NA NA NA 
10400 97 N4 /HTOI 5 07/18/88 NA NA NA NA 
10400 98 Pll / HTOI 2 07/18/88 07/21/88 07/29/88 07/21/88 07/26/88 
10400 99 I5/HTOI 8 07/18/88 NA NA NA NA 
10400 100 Field Blk FB NA NA NA NA 
10400 101 M11 / HTOI 7 07/19/88 NA NA NA NA 
10400 102 R5/HTOI 7 07/19/88 07/21/88 07/29/88 07/21/88 07/27/88 
10400 103 S7/HTOI 4 07/19/88 07/25/88 07/28/88 07/25/88 07/28/88 
10400 104 T7 / HTOI 7 07/19/88 NA NA NA NA 
10400 105 U7/HTOI 1 07/19/88 07/25/88 07/29/88 07/25/88 07/28/88 
10400 106 Field Blk FB NA NA NA NA 
10400 107 G8/HBOI 5 07/21/88 NA NA NA NA 
10400 108 H8 /HBO I 0.9 07/21/88 NA NA NA NA 
10400 109 I8/HBOI 5 07/21/ 88 NA NA NA NA 
10400 110 J8/HB01 0.7 07/21/88 07/25/88 07/29/88 07/25/88 07/27/88 
10400 111 K8/HBOI 5 07/21/88 NA NA NA NA 
10400 112 K7 /H BOI 3.5 07/21/88 NA NA NA NA 
10400 113 Trip Blk FB NA NA NA NA 

Inter im Report 16-----------------------1---------------------- ------- ---------------
10400 114 G6/HBOI 0.1 07/22/88 I 07/27/88 08/01/88 07/27/88 08/03/88 
10400 115 I6/HBOI 5.0 07/22/88 I 07/27/88 08/01/88 07/27/88 08/01/88 
10400 116 F7 /H BOI 7.5 07/22/88 I NA NA NA NA 
10400 11 7 I4/HB01 2.5 07/22/88 I 07/27/88 08/02/88 07/27/88 08/02/88 
10400 118 J5/HBOI 2.5 07/22/88 I 07/27/88 08/ 03/88 07/27/88 08/03/88 
10400 119 G9/HBOI 0.7 07/22/88 I NA NA NA NA 
10400 120 I7/HBOI 2.5 07/22/88 I NA NA NA NA 
10400 121 J7/HBOI 5.0 07/22/88 I NA NA NA NA 
10400 122 Vol . Blk FB I NA NA NA NA 
10400 123 FIO/HBOI 0.7 07/25/88 I NA NA NA NA 
10400 124 H9/HBO I 5 07/25/88 I NA NA NA NA 
10400 125 J6/HBOI 0.5 07/25/88 I 07/29/ 88 08/03/88 07/29/88 08/03/88 
10400 126 K6 /HB01 7.5 07/25/88 I 07/29/88 08/03/88 07/29/88 08/02/ 88 

1 10400 127 M6/HBOI 0.6 07/25/88 I 07/29/B8 08/04/88 07/29/ 88 08/02/88 
10400 128 Vol . Bl k FB I NA NA NA NA 
10400 129 JI /HBOI 7.5 07/26/88 I NA NA NA NA 
10400 130 L1/HBO I 5.0 07/26/88 I 07/27/88 08/04/88 07/27/88 08/02/88 1 10400 131 L1/HBOI 11.0 07/26/88 I 07/27/88 08/04/88 07/27/88 08/02/88 
10400 132 K5/HBOI 0.5 07/26/88 I 08/01/8B 08/04/88 08/01/88 08/04/88 
10400 133 L5/H801 5.0 07/26/88 I NA NA NA NA 

11 10400 134 MS /HBOI 7.5 07/26/B8 I NA NA NA NA 
10400 135 Vol. Blk FB I NA NA NA NA 
10400 136 H5 / HBOI 0.3 07/27 /B8 I NA NA NA NA 
10400 137 F6 /HBOI 5 07/27/88 I 07/29/88 08/04/88 07/29/ 88 08/02/88 J 10400 138 G5/HBOI 7. 5 07/27/88 I 07/29/88 08/04/88 07/29/88 08/02/88 
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1 
10400 139 H4/HBol 7.5 07/27/88 NA NA 1 NA NA 

10400 140 13/HBOI 0.5 07/27/88 NA NA 1 NA NA 

10400 141 J3/H801 5 07/27/88 07/29/88 08/04/88 1 07/29/88 08/02/88 

10400 142 06/HBOI 0.5 07/27/88 NA NA 1 NA NA 

10400 143 Spoon Rinse8 07/27/88 07/29/88 08/01/88 1 07/29/88 08/01/88 

10400 144 Vol. Blk FB NA NA 1 NA NA 

10400 145 G4 / HBOI 0.3 07/28/88 08/01/88 08/04/88 1 08/01/88 OB/04/88 

10400 146 H3/HBOI 5 07/28/88 NA NA 1 NA NA 

10400 147 W7/HBO I 2.5 07/28/88 08/01/88 08/04/88 1 08/01/88 08/03/88 

10400 148 V7/HBOI 5 07/28/88 08/02/88 08/04/88 1 08/02/88 08/04/88 

10400 149 W5/HBOI 7.5 07/28/88 08/01/88 08/04/88 1 08/01/88 08/03/88 

10400 150 W3/HBOI 0.2 07/28/88 08/02/88 08/05/88 1 08/02/8B 08/04/88 

10400 151 V3/HBOI 2.5 07/28/88 08/01/88 08/05/88 1 08/01/88 08/04/88 

10400 152 V5/HBOI 0.2 07/28/88 08/02/88 08/05/88 1 08/02/88 08/04/88 

10400 153 Vol. Blk FB NA NA 1 NA NA 
Interi m Report 17--- --- ----- - --------- - - 1--- -- ----- ---- ------- - 1- -- -- -- - - - ------------ 1 
10400 154 19/H601 0.4 07/29/88 1 08/04/88 08/09/68 1 08/04/88 08/09/88 1 
10400 155 J9/HBOI 5 07/29/B8 1 OB/04/88 08/09/66 1 08/04/88 08/09/88 1 
10400 156 K9/HBOI 7. 5 07/29/88 1 NA NA 1 NA NA 1 
10400 157 L9/HBOI 0.5 07/29/88 1 08/04/88 08/09/88 1 08/04/88 08/08/88 1 
10400 158 UO/H601 2.5 07/29/88 1 08/04/88 08/10/88 1 08/04/88 08/09/88 1 
10400 159 M9/HBOI 5 07/29/88 1 08/04/88 08/10/88 1 08/04/88 08/08/88 1 
10400 160 N9/HBOI 2.5 07/29/88 1 NA NA 1 NA NA 1 
10400 161 Vol. Blk FB 1 NA NA 1 NA NA 1 
10400 162 1l0/HBOl 2.5 08/01/88 1 NA NA 1 NA NA 1 
10400 163 MI0/HBol 0.6 08/01/88 1 08/04/88 08/10/88 1 08/04/88 08/08/88 1 
10400 164 NI0/HBol 7.5 06/01/88 1 NA NA NA NA 

10400 165 010/HBOI 2.5 08/01/88 1 08/08/88 08/12/88 08/08/88 08/11/88 

10400 166 09/H601 0.7 06/01/88 1 08/08/88 08/13/88 08/08/88 08/12/88 

10400 167 Vol. 6lk FB 1 NA NA NA NA 

10400 168 Q9/HBOI 2.5 08/02/86 08/04/88 08/10/88 08/04/88 08/08/88 

10400 169 R9/H601 0.4 08/02/86 NA NA NA NA 

10400 170 S9/HBOI 7.5 08/02/88 08/04/88 06/10/88 08/04/88 06/09/88 

10400 171 N8/H801 0.6 08/02/88 08/08/88 08/14/66 08/08/88 08/12/88 

10400 172 08/H801 5 08/02/88 NA NA NA NA 

10400 173 P8/HBOI 7.5 08/02/88 NA NA NA NA 

10400 174 Vol. Blk F8 NA NA NA NA 

10400 175 Nl/HBOI 0.6 08/03/88 08/10/88 08/13/88 08/10/88 08/11/88 

10400 176 PI/HBOI 5 08/03/88 08/10/88 06/12/88 08/10/88 08/11/88 

10400 177 Rl/HBOI 2.5 08/03/88 08/10/88 06/13/88 08/10/88 08/11/88 

10400 176 Rl/HBOI 11 08/03/88 08/10/88 08/13/88 08/10/86 08/ll/88 

10400 179 Ul /HBOI 7.5 08/03/88 08/04/88 08/12/88 1 08/04/88 08/09/88 

10400 180 Vl/HBol 0.3 08/03/88 08/10/86 08/15/86 1 06/10/86 06/12/66 

10400 161 03/HB01 7.5 08/03/88 08/04/88 08/10/88 1 08/04/88 08/09/88 

10400 182 Vol. Blk FB NA NA 1 NA NA 

10400 183 N2 /HBOI 2.5 08/04/88 08/10/88 08/13/88 1 08/10/88 08/11/88 

10400 184 N3/H601 7.5 08/04/88 08/08/88 08/12/88 1 08/08/88 08/10/88 

10400 185 N3 /H801 11 08/04/88 08/08/88 08/12/ 88 1 08/08/ 88 08/11/88 
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I I 

10400 186 P3 /HBo I 5 08/04/88 I NA NA I NA NA 
10400 187 04/H BOI 1.5 08/04/ 88 I 08/08/88 08/ 14/ 88 I 08/08/88 08/11 / 88 
10400 188 P4/HBOI 2.5 08/04/88 I NA NA I NA NA 
10400 189 S2/HBOI 1.2 08/04/88 I 08/10/88 08/12/88 I 08/10/88 08/11/88 
10400 190 T2/H801 2.5 08/04/88 I NA NA I NA NA 
10400 191 T3/HBOI 7. 5 08/04/88 I 08/08/88 08/1 4/ 88 I 08/08/88 08/12/88 
10400 192 Vo l . 8lk FB I NA NA I NA NA 

Interim Report 18------ - ----------- - ---- 1---- --- - -- - ----------- ---------------------- 1 
10400 193 R4/H801 0.5 08/05/88 I 08/12/88 08/16/88 08/12/88 08/18/88 
10400 194 S4/HBOI 2.5 08/05/88 I NA NA NA · NA 
10400 195 T4/H801 7.5 08/05/88 I NA NA NA NA 
10400 196 P5/H801 5 08/05/ 88 I NA NA NA NA 
10400 197 S5/H801 0.1 08/05/88 I 08/12/88 08/17 /88 08/12/88 08/ 17/88 
10400 198 T5/HBOI 0.4 08/05/88 I 08/12/ 88 08/17/88 08/ 12/88 08/17/ 88 
10400 199 R6/HBOI 0.2 08/05/88 I 08/12/88 08/17/88 08/12/88 08/18/88 
10400 200 P6/HBOI 0 .5 08/05/88 I 08/12/88 08/16/88 08/12/88 08/17/88 
10400 201 Vo l. Blk F8 I NA NA NA NA 
10400 202 Q4 /HBOI 7.5 08/0B/ 88 I 08/1 3/ B8 08/ 15/88 08/ 13/88 08/ 15/ 88 
10400 203 Q6/HBOI 3 08/08/88 I 08/ 13/ B8 08/ 15/B8 08/13/8B 08/15/88 
10400 204 Q7/HBOI 5 08/08/88 I 08/12/88 08/16/88 08/12/88 08/18/88 
10400 205 Q8/HBOI 08/08/88 I 08/12/88 08/16/88 08/12/88 08/19/88 
10400 206 QIO/HBOI 7. 5 08/08/88 I NA NA NA NA 
10400 207 Q11/HBOI 5 08/08/88 I 08/12/88 08/16/88 08/ 12/88 08/16/88 
10400 208 Vol. Blk FB I NA NA NA NA 
10400 209 L11/HBOI 2.5 08/09/88 I 08/12/88 08/18/88 I 08/12/88 08/16/88 
10400 210 NII/HBoI 5 08/09/88 I NA NA I NA NA I 10400 211 Rll / HBOI 7.5 08/09/88 I NA NA I NA NA 
10400 212 TlI /H BOI I 08/09/ 88 I 08/13/88 08/17/88 I 08/ 13/88 08/1 6/ 88 
10400 213 V11/HBOI 7.5 08/09/88 I NA NA I NA NA 

J 10400 214 WIl /HBOI 2 08/09/ 88 I NA NA I NA NA 
10400 215 Tl2/HBOI 5 08/09/88 I NA NA I NA NA 
10400 216 WI2/HBO I 7.5 08/09/88 I 08/12/88 08/ 17/88 I 08/12/88 08/16/88 
10400 217 S8/HBO I 2. 5 08/09/8B I NA NA I NA NA 
10400 218 S8/HBOI II 08/09/88 I NA NA I NA NA 
10400 219 T8/HBOI 1.2 08/09/88 I NA NA I NA NA 
10400 220 Q2/HBOI 2 08/09/B8 I 08/1 3/B8 08/1 5/88 I 08/13/88 08/15/88 
10400 221 V9/HBOI 0.6 08/09/88 I 08/ 13/B8 08/16/88 I 08/13/88 08/15/88 
10400 222 W9 / HBOI 7.5 08/09/88 I NA NA I NA NA 
10400 223 Vo l. 8lk FB I NA NA I NA NA 
10400 224 PIO/HBOI I 08/10/88 I 08/12/88 08/17/88 I 08/12/88 08/1 9/88 I 10400 225 P9/HBOI 7.5 08/10/88 I 08/12/88 08/17/88 I 08/12/ 88 08/18/88 
10400 226 P9/HBOI 11 08/10/88 I 08/ 12/88 08/17/88 I 08/12/88 08/19/88 
10400 227 o5/HBO I 2.5 OB/IO/88 I NA NA I NA NA 

) 10400 228 P2/HBOI 1.9 08/10/88 I 08/16/88 08/18/88 I 08/16/88 08/ 19/88 
10400 229 L7/H801 0.6 08/10/88 I 08/16/88 08/18/88 I 08/16/88 08/19/ 88 
10400 230 M7/HBOI 5 08/10/88 I NA NA I NA NA 
10400 231 N7/HBOI 2.5 08/10/88 I NA NA I NA NA I 10400 232 07/H801 7.5 08/10/88 I NA NA I NA NA 

Tab le II : Analyt ica l History (page 23 of 30) 
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I I GC/MS 

Lab Sample HC Date I GC/FID I BAN 
Number Number Station Depth Sampled I Prep. Anal. I Prep. Anal. 

I I 
10400 233 Vol. Blk FB I NA NA I NA NA 

10400 234 U2/HB01 5 oB/II/BB I oB/13/BB oB/1 7/BB I oB/13/BB oB/15/BB 

10400 235 B1/HB01 0.2 oB/Il/BB I oB/16/88 08/18/88 I 08/16/88 08/19/88 

10400 236 B3/HB01 2.5 oB/Il/B8 I 08/13/88 08/16/88 I oB/13/BB 08/15/88 

10400 237 A12/HBoI 0.2 o8/II/B8 I NA NA I NA NA 

10400 23B A13/HBoI 7.5 oB/Il/BB I 08/ 13/88 oB/15/88 I oB/13/BB 08/15/ 88 

10400 239 BI3/HBoI 0.2 oB/Il/88 I 08/ 16/88 o8/1B/88 I 08/16/88 08/18/88 

10400 240 Vol. Blk FB I NA NA I NA NA 

Interim Report 19-- --------------------- --------- ------------- ----------------------
10400 241 L6/ HB01 2.5 oB/12/8B NA NA NA NA 

10400 242 N6/HBoI 7. 5 08/12/88 08/19/88 08/22/88 08/19/88 08/25/88 

10400 243 MB/HBoI 0.7 o8/12/B8 08/19/ 88 08/22/88 o8/19/B8 oB/25/BB 

10400 244 L8/HBoI 7.5 oB/12/8B NA NA NA NA 

10400 245 LB/HBoI 11 oB/12/BB NA NA NA NA 

10400 246 E9/HBoI 1.1 oB/12/8B 08/19/88 08/22/88 08/19/88 08/24/88 

10400 247 Vol. Blk FB NA NA NA NA 

10400 248 R2/HBoI 7.5 08/15/88 08/23/88' 08/28/88 08/23/88' 08/25/88 

10400 249 Q3/ HBoI 0.5 oB/15/88 08/23/88' 08/28/88 08/23/88' 08/25/88 
10400 250 R3/HBoI 2.5 08/15/88 NA NA NA NA 

10400 251 S3/HBoI 7.5 oB/15/B8 NA NA NA NA 

10400 252 o2/HBol 5 oB/15/8B NA NA NA NA 

10400 253 RIo/HBoI 5 o8/15/B8 NA NA NA NA 

10400 254 T9 /HBo I 5 oB/15/88 NA NA NA NA 

10400 255 Vol. Blk FB NA NA NA NA 

10400 256 oll/HBoI 7.5 08/16/BB NA NA NA NA 

10400 257 RB /HBoI 5 o8/16/BB NA NA I NA NA 

10400 25B R8/H801 11 08/16/88 NA NA I NA NA 

10400 259 S6/H801 7.5 08/16/88 NA NA I NA NA 

10400 260 T6/H801 5 08/16/88 NA NA I NA NA 
10400 261 Vol. Blk FB NA NA I NA NA 

10400 262 U3/HBoI 0.0 08/17/88 08/23/88 08/28/88 I 08/23/88 08/25/88 

10400 263 P7/HBoI 0.7 08/17/88 08/23/88 08/29/88 I o8/23/B8 08/25/88 
10400 264 R7/HBOI 0.6 08/17/88 08/19/88 08/22/88 I 08/19/88 08/24/88 
10400 265 MI /H801 2.5 o8/17/B8 08/23/88 08/29/88 I 08/23/88 08/25/88 
10400 266 Vol. Blk FB NA NA I NA NA I 

------------------------- -------------- -1---- ------------------1---------------- ------1 
10400 267 N5 /HBol 5 08/24/88 I NA NA I NA NA I 

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

Tab le II: Analytical History (page 24 of 3D) 
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GC/MS 

1 Lab Sample HC Date PCB VOA 
Number Number Station Oepth Sampled Prep. Anal. Anal. 

Interim Report 11----------------------- -- -------------------- 1-----------1 
10400 I B9/HTOI 2 06/17 /88 06/20/88 06/23/88 1 06/21/88 1 
10400 2 E7/HTOI 2.5 06/ 17 /88 06/20/88 06/23/88 1 06/21/88 1 
10400 3 QS/HTOI 4 06/17/88 06/20/88 06/23/88 1 06/22/88 1 

Interim Report 12----------------------- ----------------------1-----------1 
10400 4 CI/HTOI 9 06/27/88 NA NA 1 NA 1 
10400 5 C3/HTOI I 06/27/88 07/03/88 07/08/88 1 NA 1 
10400 6 C5/HTOI 4 06/27/88 07/03/88 07/08/88 1 NA 1 I 10400 7 C7/HTOI 1.5 06/27/88 NA NA 1 NA 1 
10400 8 C9/HTOI 8 06/27/88 NA NA 06/29/88 1 
10400 9 All/HTOI 4 06/28/88 07/03/88 07/08/88 NA 1 
10400 10 Bll/HTOI 8 06/28/88 07/03/88 07/08/88 NA 1 
10400 11 Cll/HTOI 4 06/28/88 07/03/88 07/08/88 NA 1 
10400 12 Oll /HTO I 1.5 06/28/88 07/03/88 07/08/88 NA 1 
10400 13 Ell/HTOI 4 06/28/88 07/03/88 07/08/88 06/29/88 1 I 10400 14 812/HTOI 5 06/28/88 NA NA NA 1 
10400 IS NA NA 06/ 29/88 1 
10400 16 FlI /HTOI 5 06/29/88 NA NA NA 1 
10400 17 Gll/HTOI 7 06/29/88 1 NA NA NA 1 
10400 18 Hll/HTOI 5.5 06/29/88 1 07/03/88 07/08/88 06/30/88 1 
10400 19 Ill/HTOI 2 06/29/88 1 07/03/88 07/08/88 NA 1 
10400 20 JI2/HTOI 6.5 06/29/88 1 NA NA 06/30/88 
10400 21 1 NA NA 06/ 30/ 88 
10400 22 CI2/ HTOI 2 06/30/88 1 07/03/88 07/08/88 NA 
10400 23 012/HTOI 7 06/30/88 1 07/03/88 07/08/88 NA 
10400 24 C13/HTOI 4 06/30/88 1 NA NA NA 
10400 25 013/HTOI 3 06/30/88 1 NA NA NA 
10400 26 Fl3/ HTOI 8 06/30/88 1 NA NA 07/05/ 88 
10400 27 Spoon Rinse8 06/30/88 1 07/02/88 07/08/ 88 07/05/88 
10400 28 PACCAR TB 1 NA NA 07/05/88 
10400 29 PACCAR FB 1 NA NA NA 

Interim Report #3-----------------------1---------------------- -----------
10400 30 H13/HTOI 2 07/01/B8 NA NA NA 
10400 31 HI2/HTOI 4 07/01/ 88 NA NA NA 
10400 32 FI2/HTOI 3 07/01/88 NA NA NA 
10400 33 Field Blk FB NA NA NA 

I 10400 34 JI3/HTOI 6 07/05/88 NA NA NA 
10400 35 L12/HTOI 2 07/05/B8 NA NA NA 
10400 36 L13/HTOI 9 07/05/88 NA NA NA 
10400 37 NI2 /HTOI 4 07/05/88 NA NA 07/11/88 I 10400 38 N13/HTOI 3 07/05/88 NA NA 07/11/88 
10400 39 Field 8lk FB NA NA 07/11/88 
10400 40 RI2/HTOI 3 07/06/B8 07/11/B8 07/14/8B NA 

(] 10400 41 PI2/HTOI 7 07/06/88 NA NA NA 
10400 42 P13/HTOI 5 07/06/88 NA NA 07/11/88 
10400 43 Tl3/HTOI 2 07/06/88 NA NA NA 
10400 44 R13/HTOI 6 07/06/88 07/11/88 07/14/88 NA 

U 10400 45 PI3/HTOI 11 07/06/88 NA NA 07/11/88 

Table II: Analytica l His tory (page 25 of 30) 

U 

F-3~ I 



1 GC/MS 

r Lab Sample HC Date PCB 1 VOA 
Number Number Station Depth Sampled Prep. Anal. 1 Anal . 

1 
10400 46 Field 6lk F6 NA NA 1 07/11/88 
10400 47 01/HTOI 5 07/07/88 07/11/88 07/14/88 1 NA 
10400 48 03/HTOI 3 07/07/88 NA NA 1 07/11/88 
10400 49 05/HTOI 4 07/07/88 NA NA 1 07/11/86 
10400 50 VI3/HTOI 6 07/07/88 NA NA 1 NA 
10400 51 VI2/HTOI 6 07/07/88 NA NA 1 NA 
10400 52 Vol. 6lk F6 NA NA 1 07/11/88 

Interim Report 14---- -- ----- - - ----------1 ------------------- - -- ------ -----
10400 53 A9/HTOI 7 07/08/88 1 NA NA NA 
10400 54 A7/HTOI 2 07/08/88 1 NA NA NA 
10400 55 A5/HTOI 4 07/08/88 1 NA NA 07/18/88 
10400 56 67/HTOI 7 07/08/88 1 NA NA NA 
10400 57 65/HTOI 3 07/08/88 1 NA NA 07/18/88 
10400 58 Vol. 6l k F6 1 NA NA 07/19/88' 
10400 59 AI/HTOI 9 07/11/88 1 07/18/88 07/20/88 NA 
10400 60 A3/HTOI 5 07/11/88 1 07/13/88 07/15/88 07/19/88 
10400 61 A3/HTOI 11 07/11/88 1 07/13/88 07/15/88 07/19/88 
10400 62 07/HTOI 7 07/11/86 1 NA NA NA 
10400 63 E5/HTOI 8 07/11/88 1 NA NA NA 
10400 64 E6/HTOI 2 07/11/88 1 07/13/88 07/15/88 07/18/88 
10400 65 E8/HTOI 4 07/11/88 1 NA NA NA 
10400 66 VOA 6lank F6 1 NA NA 07/19/88 
10400 67 09/HTOI 5 07/12/88 1 07/18/88 07/20/88 NA 
10400 68 09/HTOI 11 07/12/88 1 NA NA NA 
10400 69 F3/HTOI 4 07/12/88 1 NA NA 07/18/88 
10400 70 F4/HTOI 8 07/12/88 1 NA NA NA 
10400 71 F5/HTO I 5 07/12/88 1 07/13/88 07/15/88 NA 
10400 72 G3/HTOI 4 07/12/88 1 NA NA 07/18/88 
10400 73 Spoon Ri nse6 07/12/88 1 07/14/88 07/15/88 07/19/88 
10400 74 Vol. 6lk F6 1 NA NA 07/20/88 
10400 75 HI/HTOI 1 07/13/88 1 NA NA 07/18/88 
10400 76 HI / HTOI 11 07 / 13/68 1 NA NA 07/18/88 
10400 77 H6/HTOI 7 07/13/88 1 NA NA NA 
10400 78 H7/HTOI I 07/13/68 1 07/18/88 07/20/88 NA 
10400 79 F1/HTOI 2 07/13/88 1 07/18/88 07/20/88 NA 
10400 80 F8/HTOI 2 07/13/88 1 NA NA 07/18/88 
10400 81 G7/HTOI 4 07/13/88 1 NA NA 07/19/88 
10400 82 Field Blk FB 1 NA NA 07/20/88 
10400 83 EIO/HTOI 4 07/14/88 1 NA NA 07/18/88 
10400 84 F9/HTOI 7 07/14/88 1 NA NA 07/18/88 
10400 85 GIO/HTOI 3 07/14/88 1 07/18/88 07/20/88 NA 
10400 86 JII/HTOI 7 07/14/88 1 07/18/88 07/20/88 NA 
10400 87 Kll/HTOI 2 07/14/88 1 07/18/88 07/20/88 07/18/88 
10400 88 HIO/HTOI 7 07/14/88 1 NA NA NA 
10400 89 Field Blk FB 1 NA NA 07/20/88 

Interim Report 15------ ------------ - - - --1--------------------- - 1-----------
10400 90 K3/HTOI 4 07/15/88 1 07/21/88 07/27/88 1 NA 
10400 91 L3/HTOI 2 07/15/88 1 07/21/88 07/26/88 1 NA 

Table II: Analytical History (page 26 of 30) 
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GC/MS 
Lab Sample HC Date PCB VDA 

Number Number Station Depth Sampled Prep. Anal. Anal . 

10400 92 M3/HTO I 2 07/15/88 07/21/88 07/27/88 NA 
J 10400 93 K4/HTOI 7 07/15/88 NA NA NA 

10400 94 J4/HTOI 2 07/1B/88 07/25/B8 07/27/88 NA 
10400 95 L4 /HTOI 3.5 07/18/88 NA NA NA 

J 10400 96 M4 /HTOI B 07/18/88 NA NA NA 
10400 97 N4 /HTOI 5 07/18/B8 NA NA 07/26/88 
10400 98 P11/HTOI 2 07/18/88 07/21/88 07/27/88 07/26/88 
10400 99 15/HTOI 8 07/18/88 NA NA NA 
10400 100 Fie ld Blk FB NA NA 07/26/88 
10400 101 M11 / HTOI 7 07/19/88 NA NA NA 
10400 102 R5/HTOI 7 07/19/88 07/21/88 07/27/88 07/26/88 
10400 103 S7/HTOI 4 07/19/B8 07/25/88 07/27/88 NA 
10400 104 Tl/HTOI 7 07/19/88 NA NA NA 
10400 105 U7/HTOI 07/19/88 07/25/88 07/27/88 NA 
10400 106 Field Blk FB NA NA 07/27/88 
10400 107 G8/HBOI 5 07/21/88 NA NA NA 
10400 lOB H8/ HBOI 0.9 07/21/8B NA NA 07/26/88 
10400 109 18/HBOI 5 07/21/8B NA NA 07/26/88 
10400 11 0 J8/HBOI 0. 7 07/21/8B 07/25/88 07/27/8B 07/26/88 
10400 111 K8/HBOI 5 07/21/88 NA NA NA 
10400 112 K7/HBOI 3.5 07/21/8B NA NA NA 
10400 113 Tr ip Blk FB NA NA 07/26/88 

Interim Repor t 16----- ---- ---------- ---- ---------------------- 1---- -------
10400 114 G6/HBOI 0.1 07/22/8B 07/27/88 08/02/88 1 NA 
10400 115 16/ HBOI 5.0 07/22/8B 07/27/88 OB/02/B8 1 NA 

] 10400 116 F7/HBOI 7.5 07/22/8B NA NA 1 NA 
10400 11 7 14/ HBOI 2.5 07/22/8B 07/27/88 08/02/88 1 NA 
10400 118 J5/H801 2.5 07/22/88 07/27/88 08/02/B8 1 08/01/88 
10400 119 G9/HBOI 0.7 07/22/88 NA NA 1 NA 
10400 120 17 /HBOI 2.5 07/22/88 NA NA 1 08/01/88 
10400 121 J7/HBOI 5.0 07/22/88 NA NA NA 
10400 122 Vo l. Blk FB NA NA 08/01/88 

J 
10400 123 FlO/HBO l 0 . 7 07/25/88 NA NA 08/01/88 
10400 124 H9/HBOI 5 07/25/88 NA NA NA 
10400 125 J6/HBOI 0.5 07/25/88 07/29/88 08/02/88 NA 
10400 126 K6/H801 7.5 07/25/88 07/29/88 08/02/88 NA 
10400 127 M6 /HBOI 0 .6 07/25/88 07/29/88 08/02/88 NA 
10400 128 Vol. Bl k FB NA NA 08/01/88 
10400 129 JI/HBO I 7.5 07/26/88 NA NA 08/05/88 
10400 130 Ll/H80 1 5. 0 07/26/88 07/27/88 08/02/88 NA ] 10400 131 Ll/HBOI 11.0 07/26/88 07/27/88 08/02/88 NA 
10400 132 K5/HBOI 0.5 07/26/88 08/01 / 88 08/03/88 NA 
10400 133 L5/H801 5. 0 07/26/88 NA NA NA 

JJ 10400 134 M5 /H801 7.5 07/26/88 NA NA 08/01/88 
10400 135 Vo l .8lk F8 NA NA 08/01/88 
10400 136 H5/H801 0. 3 07/27/88 NA NA 08/01/88 
10400 137 F6/HBOI 5 07/27/88 07/29/88 08/02/88 1 08/01/88 
10400 138 G5/H801 7.5 07/27/88 07/29/88 08/02/88 1 08/01/88 
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Number Number Station Depth Sampled Prep. Anal. 1 Anal. 

1 

10400 139 H4/HBOI 7.5 07/27/88 NA NA 1 NA 
10400 140 l3/HBOI 0.5 07/27/88 NA NA 1 08/01/8B 
10400 141 J3/HBOI 5 07/27/88 07/29/88 08/02/88 1 NA 
10400 142 06/HBOI 0.5 07/27/B8 NA NA 1 08/01/88 
10400 143 Spoon RinseB 07/27/88 08/03/88 08/04/88 1 08/01/88 
10400 144 Vol. Blk FB NA NA 1 08/01/88 
10400 145 G4/HBOI 0.3 07/28/88 08/01/88 08/03/88 1 NA 
10400 146 H3/HBOI 5 07/28/88 NA NA 1 NA 
10400 147 W7/HBOI 2.5 07/28/88 08/01/88 08/03/88 1 NA 
10400 148 V7/HBOI 5 07/28/88 08/02/88 08/04/88 1 NA 
10400 149 W5/HBOI 7.5 07/2B/88 08/01/88 08/03/88 1 NA 
10400 ISO W3/HBOI 0.2 07/28/88 08/02/88 08/04/88 1 NA 
10400 lSI V3/HBOI 2.5 07/28/88 1 08/01/88 08/03/88 1 NA 
10400 152 V5/HBOI 0.2 07/28/88 1 08/02/88 08/04/88 1 NA 
10400 153 Vol. Blk FB 1 NA NA 1 NA 

Interim Report 17----------------------- ----------------------1-----------1 
10400 154 19/HBOI 0.4 07/29/B8 08/04/B8 08/10/88 1 NA 
10400 ISS J9/HBOI 5 07/29/88 08/04/B8 08/10/88 1 NA 
10400 156 K9/HBOI 7.5 07/29/88 NA NA 1 NA 
10400 157 19/HBOI 0.5 07/29/B8 08/04/BB 08/ 10/88 1 NA 
10400 158 L10/H801 2.5 07/29/88 08/04/B8 08/10/88 1 NA 
10400 159 M9/HBOI 5 07/29/88 08/04/88 08/10/88 1 NA 
10400 160 N9 /HBOI 2.5 07/29/88 NA NA 1 NA 
10400 161 Vol. Blk FB NA NA 1 NA 
10400 162 1I0/HBOI 2.5 08/01/B8 NA NA 1 NA 
10400 163 MIO/HBOI 0.6 08/01/88 08/04/88 08/10/88 1 08/08/88 
10400 164 NI0/HBOI 7.5 08/01/88 NA NA 1 NA 
10400 165 OIO/HBOl 2.5 08/01/B8 08/08/8B OB/IO/B8 1 NA 
10400 166 09/HBOI 0.7 OB/OI/88 08/08/88 08/10/88 1 NA 
10400 167 Vol. Blk FB NA NA 1 08/09/88 
10400 168 Q9/HBOI 2.5 08/02/88 08/04/8B 08/12/88 1 08/08/8B 
10400 169 R9/HBOI 0.4 08/02/88 NA NA 1 08/08/BB 
10400 170 S9/HBOI 7.5 08/02/BB OB/04/BB OB/IO/88 1 NA 
10400 171 N8/HBOI 0.6 08/02/88 08/08/BB 08/11/88 1 NA 
10400 172 08/HBOI 5 08/02/88 NA NA 1 08/08/88 
10400 173 P8/HBOI 7.5 08/02/B8 NA NA 1 NA 
10400 174 Vol. Blk FB NA NA 1 08/09/88 
10400 175 NI/HBOI 0.6 08/03/88 08/10/88 08/11/88 1 NA 
10400 176 PI/HBOI 5 08/03/B8 1 08/10/8B 08/1l/88 1 NA 
10400 177 RI/HBOI 2.5 08/03/88 1 08/10/88 08/11/88 1 NA 
10400 178 RI/HBOI 11 08/03/88 1 OB/IO/88 08/12/88 1 NA 
10400 179 UI/HBOI 7.5 08/03/88 1 08/04/88 08/10/88 1 08/08/88 
10400 180 VI/HBOI 0.3 08/03/88 1 08/10/88 08/12/88 1 NA 
10400 181 03/HBOI 7.S 08/03/88 1 08/04/88 08/10/88 1 NA 
10400 182 Vol. Blk FB 1 NA NA 1 08/09/88 
10400 183 N2/HBOI 2.S 08/04/88 1 08/10/88 08/12/88 1 NA 
10400 184 N3 /HBOI 7.S 08/04/88 1 08/08/88 08/11/88 1 NA 
10400 185 N3/HBOI 11 08/04/88 1 08/08/88 08/11/88 I NA 

Table [I: Analy tical History (page 28 of 30) 
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I GC/MS I 
Lab Sample HC Date PCB I VDA I ) Number Number Station Depth Sampled Prep. Anal. I Anal. I 

I I 
10400 186 P3/HBOI 5 08/04/B8 NA NA I 08/0B/88 I 

) 10400 187 04/HBOI 1.5 08/04/BB 08/08/88 08/11/88 I OB/08/8B I 
10400 188 P4/HBOI 2.5 08/04/8B NA NA I NA I 
10400 189 S2/HBOI 1.2 08/04/8B 08/10/8B 08/12/B8 I NA I 
10400 190 T2/HBOI 2.5 08/04/88 NA NA I 08/09/88 I 
10400 191 T3/HBOI 7.5 08/04/88 08/08/88 08/11/88 I 08/08/88 I 
10400 192 Vol. Blk FB NA NA I 08/09/88 I 

Interim Report 18------- ---------------- -------------- --------1-----------1 
I 10400 193 R4/HBOI 0.5 08/05/88 08/12/88 08/17/88 I 08/15/88 I 

10400 194 S4/H801 2.5 08/05/88 NA NA I NA I 
10400 195 T4/HBOI 7.5 08/05/88 NA NA I NA I 
10400 196 P5/HBOI 5 08/05/8B NA NA I NA I 
10400 197 S5/HBOI 0.1 08/05/88 08/12/8B OB/17/88 I NA I 
10400 198 T5/HBOI 0.4 08/05/8B 08/12/8B 08/18/88 I NA I 
10400 199 R6/H801 0.2 08/05/88 08/1 2/88 08/18/88 I NA I 
10400 200 P6/H801 0.5 08/05/88 I 08/12/88 08/17/88 I 08/15/88 I 
10400 201 Vol. Blk FB I NA NA I 08/16/88' I 
10400 202 Q4/ HBOI 7. 5 OB/08/8B I 08/ 13/8B OB/17/B8 NA I 
10400 203 Q6/HBOI 3 08/08/88 I 08/13/88 08/17/B8 NA I ] 10400 204 Q7/HBOI 5 08/08/88 I 08/12/88 08/17/88 08/15/88 I 
10400 205 Q8/HBOI 08/08/88 I 08/12/88 08/17/B8 08/15/8B I 
10400 206 QIO/HBOI 7.5 08/08/8B I NA NA NA I 
10400 207 QlI/HBO I 5 08/08/88 I 08/12/88 08/17 /BB NA I 
10400 208 Vol . Blk FB I NA NA 08/16/88 I 
10400 209 L11/HBOI 2.5 08/09/B8 I 08/12/8B 08/1 7/88 08/ 15/88 I 
10400 210 Nll/HBOI 5 08/09/88 I NA NA NA I I 10400 211 RII/HB01 7.5 OB/09/88 I NA NA NA I 
10400 212 TlI /HBOI 08/09/ 8B I 08/13/88 08/17 /8B NA I 
10400 213 VII /HBOI 7.5 08/09/B8 I NA NA 08/15/88 I 
10400 214 Wll/HBOI 2 OB/09/B8 I NA NA NA I 
10400 215 Tl2/HBOI 5 08/09/B8 I NA NA I NA I 
10400 216 WI 2/HBOI 7.5 OB/09/88 I 08/12/88 OB/ 17 /8B I NA I 
10400 217 S8/H801 2.5 08/09/88 I NA NA I 08/15/88 I 
10400 218 S8/HBOI II 08/09/88 I NA NA I 08/15/88 I 
10400 219 T8/H801 1.2 08/09/88 I NA NA I 08/15/88 I 
10400 220 Q2/H80l 2 08/09/88 I 08/13/88 08/17/88 I NA I 
10400 221 V9/HBOI 0.6 08/09/88 I 08/13/88 08/17/88 I NA I 
10400 222 W9 /HBOI 7.5 08/09/88 I NA NA I NA I 
10400 223 Vol. Blk f8 I NA NA I 08/16/88 I 
10400 224 PIO/HBOI I 08/ 10/88 I 08/12/88 08/18/88 I 08/15/88 I ] 10400 225 P9/HBOI 7.5 08/10/88 I 08/12/88 08/18/88 I NA I 
10400 226 P9/HBOI II 08/10/88 I 08/12/88 08/18/88 I NA I 
10400 227 OS/HBOI 2.5 08/10/88 I NA NA I 08/16/88 I 
10400 228 P2/HBOI 1.9 08/10/88 I 08/16/88 08/18/88 I NA I ) 10400 229 L7 /H801 0.6 08/10/88 I 08/16/88 08/18/88 I NA I 
10400 230 M7/HBOI S 08/10/8B I NA NA I NA I 
10400 231 N7/HBOI 2.5 08/10/88 I NA NA I NA I 

J 10400 232 07/HBOI 7.5 08/10/88 I NA NA I NA I 

Table II: Analytical History (page 29 of 30) 
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1 GC/MS 
Lab Sample HC Date 1 PCB VoA 

Number Number Station Depth Sampled 1 Prep. Anal. Anal. 

1 

1 
10400 233 Vol. Blk FB 1 NA NA 08/16/88 
10400 234 U2/HBOI 5 08/11/88 1 08/13/88 08/17/88 08/16/88 
10400 235 BI/H801 0.2 08/II/B8 1 08/16/88 08/18/88 NA 
10400 236 B3/H801 2.5 08/11/88 1 08/13/88 08/18/88 08/16/88 
10400 237 AI2/HBOI 0.2 08/11/88 1 NA NA NA 
10400 238 AI3/HBOI 7.5 08/11/88 1 08/13/88 08/17/88 NA 
10400 239 B13/HBOI 0.2 08/11/88 1 08/16/88 08/18/88 NA 
10400 240 Vol. Blk FB 1 NA NA 08/16/B8 

Interim Report 19-----------------------1---------------------- -----------
10400 241 L6/HBOI 2.5 08/12/88 1 NA NA NA 
10400 242 N6/HBOI 7.5 08/12/88 1 08/19/88 08/24/88 NA 1 
10400 243 M8/HBOI 0.7 08/12/88 1 08/19/88 08/24/88 08/22/88 1 
10400 244 L8/HBOI 7.5 08/12/88 1 NA NA NA 1 
10400 245 L8/HBOI 11 08/12/88 NA NA NA 1 
10400 246 E9/HBOI 1.1 08/12/88 08/19/88 08/24/88 NA 1 
10400 247 Vol. Blk FB NA NA 08/22/88 1 
10400 248 R2/HBOI 7.5 08/15/B8 08/23/BB 08/24/88 NA 1 
10400 249 Q3/HBOI 0.5 08/15/88 08/23/88 08/25/88 NA 1 
10400 250 R3/HBOI 2.5 08/15/88 NA NA 08/22/88 1 
10400 251 S3/HBOI 7.5 08/15/B8 NA NA NA 1 
10400 252 02/HBOI 5 08/15/88 NA NA NA 1 
10400 253 RI O/HBOI 5 08/15/88 NA NA 08/22/88 1 
10400 254 T9/H801 5 08/15/88 NA NA NA 1 
10400 255 Vol. Blk FB NA NA 08/23/88 1 
10400 256 011/HBOI 7.5 08/16/88 NA NA NA 1 
10400 257 R8/HBOI 5 08/16/88 1 NA NA 08/22/88 1 
10400 258 R8/H801 11 08/16/88 1 NA NA 08/22/88 1 
10400 259 S6/H801 7.5 08/16/88 1 NA NA NA 1 
10400 260 T6/H801 5 08/16/88 1 NA NA NA 1 
10400 261 Vol. Blk FB 1 NA NA 1 08/23/88 1 
10400 262 U3/HBOI 0.0 08/17/88 1 08/23/88 08/25/8B 1 NA 1 
10400 263 P7/HBOI 0.7 OB/17/88 1 08/23/88 08/25/88 1 NA 1 
10400 264 R7/HBOI 0.6 08/17/88 1 08/19/88 08/24/88 1 08/22/88 1 
10400 265 MI/H801 2.5 OB/17/88 1 08/23/88 08/25/88 1 NA 1 
10400 266 Vol. Blk FB 1 NA NA 1 08/23/88 1 

---------------------------------- - -----1----------------------1-----------1 
10400 267 N5/HBOI 5 08/24/88 1 NA NA 1 08/30/88 1 

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

Table II: Analytical History (page 30 of 30) 



Quality Control Report 
Summary of Findings 

Total Petroleum Hydrocarbon/Oil and Grease . 

All total petroleum hydrocarbon data generated for this project have been 
determined acceptable for use. All positive results which have been blank 
corrected were flagged "X". If blank correction yielded a result which was 
below the CRDL, the "U" flag was applied. Final results for 133 samples were 
flagged "X". 

T ota 1 Arsen ic 

All total Arsenic data generated for this project have been determined 
acceptable for use. No data qualification was required. 

Total Metals 

All total metals data generated for this project have been determined 
acceptable for use. The following qualifications were applied to total metals 
results: 

201 data points in 232 samples were flagged "S" to indicate the compound of 
interest was detected in both the sample and the associated method blank. 

186 data points in 232 samples were flagged "E" to indicate results are 
estimates . RPD values for matri x spike/matrix spike duplicate and/or matrix 
spike/matrix spike triplicate recoveries associated with the samples were 
outside establi shed control limits for both initial analysis and reanalysis . 

Extractable Metals 

All extractable metals data generated for this project have been determined 
acceptable for use . No data qualification was required. 

GC/FID Screen 

All GC / FID screen data generated for this project have been determined 
acceptable for use . The fo llowing qua li ficat ions were applied to GC/ FID 
screen results: 

3 sample results were flagged "E" to indicate initial or reanalysis was 
performed outside established holding time . 
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Polychlorinated Biphenyls (PCB) 

All PCB data generated for this project have been determined acceptable for 
use. No data qualification was required. 

Volatile Organics 

All volatile organics data generated for this project have been determined 
acceptable for use. The following qualifications were applied to volatile 
organics results: 

229 data points in 107 samples were flagged "E" to indicate results are 
estimates as initial analyses were performed outside holding time; or 
surrogate recoveries were outside control limits in both initial analysis and 
reanalysis; or internal standard recoveries were outside control limits in 
both initial analysis and reanalysis. 

- 9 data points in 107 samples were flagged "B" to indicate the compound(s) 
of interest were detected in both the sample and associated method blank. 

Semi-Volatile Organics 

All semi-volatile organics data 
determined acceptable for use. 
semi-volatile organics results: 

generated for this project have been 
The following qualifications were applied to 

365 data points in 118 samples were flagged "E" to indicate results are 
estimates as initial anal ysis or reanalysis was performed outside holding 
times; or due to matrix spike recoveries outside control limits in the initial 
analysis and reanalysis; or RPD values for matrix spike/ matrix spike 
duplicate / matrix spike triplicate recoveries associated with the samples were 
outside control limits in initial analysis and reanalysis. 

- 42 data points in 118 samples were flagged "B" to indicate the compound(s) 
of interest were detected in both the sample and associated method blank. 



Completeness 

Completeness represents the percentage of generated data points which are 
fully useable for intended purposes. A project goal of BO% completeness was 
set; the laboratory goal was 90% completeness. 

There is no universally accepted method for measuring completeness . Two 
reasonable approaches are: 

A) Compare the quantity of unuseable data points (those flagged "R") to the 
quantity of data points generated overall on submitted samples. By this 
approach, 0 points of 16,737 (determined in 229 soil, 3 water rinse blank and 
35 volatile organics field / trip blank samples) have been flagged "R", for a 
completenes s percentage of 100. 

B) More stringently, compare the quantity of qualified data points (those 
flagged "R", "E" "B", and "X" ) to the quantity of data points generated 
overall on submitted samples . For this project, 116B points of 16,737 have 
been so flagged (including those which may bear more than one such flag ) , for 
a completeness percentage of 93.0. 

By either approach, both project and laboratory goals for completeness have 
been ach i eved. 
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Total Petroleum Hydrocarbons 
(Methods SW 3540 / EP 418.1) 

This section provides an evaluation of Total Petroleum Hydrocarbon data by 
criteria found in Laboratory Data Validation, Functional Guidelines for 
Evaluating Inorganics Analysis, U.S.E.P.A., Office of Emergency and Remedial 
Response, undated, and criteria specified in the Work Order between Hart 
Crowser, Inc. and Laucks Testing Laboratories, Inc., dated June 15, 1988, 
pursuant to the Continuing Services Agreement dated June 13, 1988. Samples 
were batched for analytical and reporting purposes and data validation remarks 
are similarly appropriate to the batch. 

Functional Guidelines does not explicitly identify criteria for evaluating 
Total Petroleum Hydrocarbon (TPH) analyses. In concurrence with requirements 
set forth in the project Work Order, TPH data quality has been evaluated in 
accordance with Functional Guidelines when applicable. Quality control 
procedures not addressed in Functional Guidelines were evaluated in accordance 
with Laucks Testing Laboratories' internal Quality Assurance procedures. 

Sample Holding Time: 

Per the project Work Order, unpreserved soil samples must be extracted and 
analyzed within 28 days of sample collection. Functional Guidelines does not 
suggest holding times for this analysis. 

All samples were extracted and analyzed within the holding time specified in 
the project Work Order. 

Calibration: 

Functional Guidelines specifies daily instrument calibration for inorganic 
analyses. It does not delineate calibration criteria for Total Petroleum 
Hydrocarbon analysis. Per Laucks Testing Laboratories' internal QA 
procedures, one standard and one instrument blank are analyzed for initial 
calibration. A continuing calibration standard and instrument blank are 
analyzed after every 10 samples. The initial and continuing calibration 
verification results must not exceed 10% of the true value. 

All initial and continuing calibrations met criteria specified by Laucks 
Testing Laboratories' internal QA procedures. 

Method Blank: 

Functional Guidelines specifies that, for inorganic analyses, at least one 
method blank must be prepared and analyzed for every 20 samples or batch of 
samples, whichever is more frequent. It does not specify criteria for 
addressing blank contamination in this ana1ys·is. Laucks Testing Laboratories' 
internal QA procedures specify that, should any contaminant be detected in the 
TPH blank, all associated sample results will be blank corrected (indicated by 
the "X" flag). If the sample result after blank correction is less than the 



Contract Required Detection Limit (CRDL ), the result is reported as 
undetected. The project Work Order details CRDL criteria in Table 4, 
"Detection Limit Goals", attached herein as Appendix A. 

Samples were batched for analytical purposes. One method blank was prepared 
and analyzed with each sample batch and results normalized to the soil dry 
basis. Target compounds were detected above the CRDL in the following method 
blanks: 

Sample Compound Concentration 

B06290G.SOl TPH/OG 26 mg/kg DB 
B06300G.S01 TPH /OG 21 mg /kg DB 
B0701OG. S02 TPH / OG 24 mg /kg DB 
B07060G.S01 TPH / OG 24 mg / kg DB 
B07070G.S02 TPH /OG 34 mg / kg DB 
B07080G.S01 TPH /OG 32 mg/kg DB 
B07160G.SOl TPH /OG 27 mg/kg DB 
B07220G. SOl TPH / OG 24 mg/kg DB 
B07260G.SOl TPH / OG 34 mg / kg DB 
B08020G.S01 TPH / OG 23 mg / kg DB 
B08040G.SOl TPH / OG 38 mg / kg DB 
B08040G.W01 TPH/OG 1.1 mg /l 
B08080G.S02 TPH/OG 30 mg/kg DB 
B08090G.S01 TPH/ OG 31 mg/ kg DB 
B08l20G.S02 TPH/ OG 31 mg /kg DB 
B08160G.S01 TPH/OG 24 mg / kg DB 
B08170G.SOl TPH / OG 25 mg /kg DB 
B08250G.S02 TPH /OG 38 mg/kg DB 

Functional Guidelines does not explicitly specify criteria for addressing 
blank contamination above the CRDL for this analysis. It does, however, 
specify that, for inorganic analyses, no corrective action or data 
qualification is required for compounds detected below the CRDL in the method 
blank. 

Good laboratory practice dictates that blank contamination levels should not 
exceed the limit of detection. Blank contamination levels exceeding the 
specified detection limit should be taken into consideration when interpreting 
data associated with that blank, although there are no guidelines available 
outlining an acceptable relationship between sample concentration and blank 
result for this analysis. 

All positive results which were blank corrected have been flagged "X". 

Matrix Spike: 

Functional Guidelines specifies that, for inorganic analyses, at least one 
spiked sample analysis must be performed for every 20 samples or batch of 
samples, whichever is more frequent. It does not explicitly specify matrix 
spike criteria for Total Petroleum Hydrocarbon analysis. The project Work 
Order requires matrix spi ke/ matri x spike duplicate/ matr ix spike triplicate 
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analysis. Functional Guidelines indicates, for inorganic anal yses, spike 
recovery results must be within control limits specified in the project Work 
Order. These control limits are detai l ed in Table 5, "Control Limits", 
attached herein as Appendi x B. 

All matri x spi ke/ matri x spike duplicate/ matri x spike triplicate recoveries 
were within the control limits specified in the project Work Order. 

Matrix Spike Duplicate/Triplicate: 

Functional Guidelines does not specify matrix spike duplicate and triplicate 
evaluation criteria for inorganic analyses. The project Work Order specifies 
the Relative Percent Difference (RPD) between matri x spike/ matrix spike 
duplicate and matrix spike/ matrix spike triplicate results cannot exceed the 
control limits set forth in the project Work Order. The required limits are 
detailed in Table 5, "Control Limits", attached herein as Appendi x B. 

All RPD values between matri x spike/ matri x spike duplicate and matrix 
spike/ matrix spike triplicate recoveries were within the control limits 
specified in the project Work Order. 

Instrument Quality Control: 

Functional Guidelines does not specify instrument quality control criteria for 
instrumentation used for Total Petroleum Hydrocarbon analysis. Per Laucks 
Testing Laboratories' internal QA procedures, instrument drift is monitored 
through the analysis of calibration verification standards and calibration 
blanks. Calibration verification results must be within 10% of the initial 
calibration. 

Instrument qua l ity control criteria as specified by Laucks Testing 
Laboratories' internal QA procedures were met for all analysis dates. 

Laboratory Quality Control: 

Functional Guidelines does not specify laboratory quality control criteria for 
Total Petroleum Hydrocarbon analysis. Laboratory quality control is monitored 
through blank, cal ibration standard and matrix spike anal ysis. 

Laboratory .quality control was acceptable. 

Other QC Issues: 

Rinsate blank sample 10400- 27 was anal yzed as Total Oil and Grease, not the 
requ i red Total Petroleum Hydrocarbon Oil and Grease, due to laboratory error. 

Aqueous fie l d and r i nsate blanks were extracted separatel y from soil samples. 
As these blanks were considered to be quality control samples in themselves, 
additional quality control (matri x spike ) was not required. 



Total Arsenic 
(Methods LX SM3 / SW 7061) 

This section provides an evaluation of the total arsenic data by criteria 
found in Laboratory Data Validation, Functional Guidelines for Evaluating 
Inorganics Analysis, U.S.E.P.A., Office of Emergency and Remedial Response, 
undated, and criteria specified in the Work Order between Hart Crowser, Inc. 
and Laucks Testing Laboratories, Inc., dated June 15, 1988, pursuant to the 
Continuing Services Agreement dated June 13, 1988. Samples were batched for 
analytical and reporting purposes and data validation remarks are similarly 
appropriate to the batch. 

Sample Holding Time: 

The project Work Order and Functional Guidelines each specify that nitric acid 
preserved water samples must be digested and analyzed within 180 days of 
sample collection . The project Work Order specifies that unpreserved soil 
samples must be digested and analyzed within 180 days of sample collection. 
Functional Guidelines suggests a similar holding time for soils. 

All samples were digested and analyzed within the prescribed holding times 
specified in Functional Guidelines and the project Work Order. 

Calibration: 

Functional Guidelines specifies daily instrument calibration for Atomic 
Absorption (AA) ana lysis . It also specifies that at least one calibration 
blank and three standards must be used in establishing an analytical curve for 
the AA analysis. Functional Guidelines .further specifies the initial 
calibration shall be verified using EPA Quality Control Solutions or an 
independent standard at a concentration other than that used for initial 
calibrat i on, but still within the calibration range. In addition, initial 
calibration verification results must fall within the control limits of 90-
110% of the true value, with the exception of tin and mercury for which the 
results must fa l l within control limits of 80-120% of the true value. 

For continuing calibration verification, Functional Guidelines specifies that 
continuing calibration checks and calibration blanks must be analyzed at a 
minimum frequency of 10% or every two hours during the analysis, whichever is 
more frequent. The calibration bl ank result must be less than the Contract 
Required Detection Limi t (CRDL ) . The blank and calibrat i on check must also be 
analyzed after the last analytical sample. It further specifies that 
continuing calibration checks must be performed at or near the mid-range level 
of the curve using one of the following standards: EPA QC, Standard Reference 
Material, or a contractor prepared standard from a source other than that used 
for initial calibration standards . For AA analyses, the continuing 
calibration results must fa l l within 90- 110% of the true value, with the 
exception of tin and mercury for which the results must fa l l within the 
control limits 80- 120% of the true value. 

Initial and continuing calibrations for all analysis dates met criteria 
specified in Fun ctional Guidelines . 
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Method Blank: 

Functional Guidelines specifies that no contaminants should be present in the 
blank(s). It further specifies that one blank must be prepared for every 20 
samples or batch of samples, whichever is more frequent. Should a compound be 
detected in the blank, no action is required if the concentration is below the 
CRDL. If a compound is detected in the blank at a level greater than the 
CRDL, for any group of samples associated with that blank, the concentration 
of the sample with the least concentrated analyte must be 10 times the blank 
concentration or all associated samples that are less than 10 times the blank 
concentration must be redigested and reanalyzed. Per Functional Guidelines, 
the aqueous field blank is not governed by the redigestion and reanalysis 
criteria. 

Samples were batched for analytical purposes. One method blank was prepared 
and analyzed with each sample batch and results normalized to the soil dry 
basis. No target compounds were detected in the blanks. 

Laboratory Control: 

Functional Guidelines specifies one aqueous Laboratory Control Standard (LCS) 
shall be analyzed for each sample digestion batch or 20 samples, whichever is 
more frequent, as well as the monthly analysis of one solid LCS for all 
analytes. The aqueous LCS must be an EPA QC solution or a standard that meets 
internal calibration standard criteria. The solid LCS must be EPA material. 
It further specifies that aqueous LCS results must fall within the established 
control limits of 80-120%, while solid LCS results must be within EPA 
established control limits, attached herein as Appendix D. 

Functional Guidelines does not specify LCS requirements for soil samples. 
U.S.E.P.A Contract Laboratory Program. Statement of Work for Inorganics 
Analysis specifies that one EPA solid LCS should be analyzed for each group of 
soil samples or sample digestion batch, whichever is more frequent. The solid 
LCS results must also be within EPA established control limits, detailed in 
Appendix D. 

All Laboratory Control Standard results were within control limits specified 
by EPA and in Functional Guidelines 

Matrix Spike: 

Functional Guidelines specifies at least one matrix spike shall be performed 
for each group of similar matrix samples or for each 20 samples received, 
whichever is more frequent. Field blanks cannot be used for matrix spikes. 
Functional Guidelines further specifies the spike must be added prior to 
digestion and the spike recovery must be within the control limits of 75-125%. 
The project Work Order details the same matrix spike recovery control limits 
in Table 5, "Control Limits", attached herein as Appendix B. 
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All matrix spike/ matrix spike duplicate / matrix spike triplicate recovery 
values were within control limits specified in Functional Guidelines and the 
project Work Order. 

Matrix Spike Duplicate/Triplicate: 

Functional Guidelines does not specify criteria for evaluating matrix spike 
duplicates and triplicates. The project Work Order specifies the Relative 
Percent Difference (RPD) between matrix spike/ matrix spike duplicate and 
matrix spike/ matrix spike triplicate recovery values cannot exceed the control 
limits set forth in the project Work Order . The required limits are detailed 
in Table 5, "Control Limits", attached herein as Appendix B. 

All RPD values between matrix spike/ matrix spike duplicate and matrix 
spike/ matrix spike triplicate recovery values were within control limits set 
forth in the project Work Order. 

Instrument Quality Control: 

Functional Guidelines does not explicitly specify criteria for evaluating 
Atomic Absorption (AA) instrument performance. Per the U.S.E.P.A. Contract 
Laboratory Program. Statement of Work for Inorganic Analysis, one atomic 
absorption standard at the Contract Required Detection Limit (CRDL) 
concentration must be analyzed . All compounds must be detected in the CRDL 
standard. This guideline was applied to all AA analyses performed under the 
project Work Order. 

All CRDL criteria were met for all analysis dates . 

Sample Result Verification: 

Functional Guidelines specifies that all data reduction, reporting and 
documentation must be performed in accordance with the appropriate Statement 
of Work. The project Work Order details detection limits in Table 4, 
"Detection Limit Goals", attached herein as Appendix A. 

All reported results and detection limits are acceptable based on criteria set 
forth in the project Work Order. 

Qther QC Issues: 

Sample 10400-20 contained 150 mg / kg (dry basis) Arsenic. Samples 10400-20MS, 
10400-20MSD and 10400-20MST were spiked at an inappropriate level with respect 
to the sample concentration . Both original and QC samples were redigested and 
reanalyzed with an appropriate spike level. The resulting matrix spike/ matrix 
spike duplicate/ matrix spike trip li cate recovery values were within 
established control limits . Values reported are based on the second digestion 
and analysis. 

A calibration curve dr i ft was observed during the analysis performed on August 
22 . A recalibration was performed before the original calibration was deemed 
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out of control. The analysis proceeded without further incident. As the 
analysis was at · no time determined to be out of control, all data generated 
during this analysis period are acceptable. 
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Total Metals 
(Methods LX SMl / SW 6010) 

This section provides an evaluation of total metals' data by criteria found in 
Laboratory Data Validation, Functional Guidelines for Evaluating Inorganics 
Analysis, U.S.E.P.A., Office of Emergency & Remedial Response, undated, and 
criteria specified in the Work Order between Hart Crowser, Inc. and Laucks 
Testing Laboratories, Inc., dated June 15, 1988, pursuant to the Continuing 
Services Agreement dated June 13, 1988. Samples were batched for analytical 
and reporting purposes and data validation remarks are similarly appropriate 
to the batch. 

'Includes Copper, Nickel, Cadmium, Lead, Chromium, Zinc 

Sample Holding Time: 

The project Work Order and Functional Guidelines each specify that nitric acid 
preserved water samples must be digested and analyzed within 180 days of 
sample collection. The project Work Order specifies that unpreserved soil 
samples must be digested and analyzed for the metals of interest on this 
project within 180 days of sample collection. Functional Guidelines suggests 
a similar holding time for soils. 

All samples were digested and analyzed within the holding time specified in 
Functional Guidelines and the project Work Order. 

Calibration: 

Functional Guidelines specifies daily instrument calibration for Inductively 
Coupled Plasma ( ICP ) analysis. It also specifies that a calibration blank and 
at least one standard must be used in establishing an analytical curve for ICP 
analysis. For Atomic Absorption (AA) analysis, one calibration blank and at 
least three standards must be used in establishing the analytical curve. 
Functional Guidelines further specifies the initial calibration shall be 
verified using EPA Quality Control Solutions or an independent standard at a 
concentration other than that used for initial calibration, but still within 
the calibration range. In addition, initial calibration verification results 
must fall within the control limits of 90-110% of the true value. 

For continuing ca libration verification, Functional Guidelines specifies that 
continuing calibration checks and calibration blanks must be analyzed at a 
minimum frequency of 10% or every two hours during the analysis, whichever is 
more frequent. The calibration blank result must be less than the Contract 
Required Detection Limit (CRDL). The blank and calibration check must also be 
analyzed after the last analytical sample. It further specifies that 
continuing calibration checks must be performed at or near the mid-range level 
of the curve using one of the following standards: EPA QC, Standard Reference 
Material or a contractor prepared standard from a source other than that used 
for initial calibration standards. For ICP analyses, the continuing 
calibration results must fall within 90-110% of the true value. 
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Initial and continuing calibrations for all analysis dates met criteria 
specified in Functional Guidelines for both ICP and AA analyses. 

Method Blank: 

Functional Guidelines specifies that no contaminants should be present in the 
blank(s). It further specifies that one blank must be prepared for every 20 
samples or batch of samples, whichever is more frequent. Should a compound be 
detected in the blank, no action is required if the concentration is below the 
CROL. If a compound is detected in the blank at a level greater than the 
CROL, for any group of samples associated with that blank, the concentration 
of the sample with the least concentrated analyte must be 10 times the blank 
concentration or all associated samples that are less than 10 times the blank 
concentration must be redigested and reanalyzed. Aqueous field blanks are not 
governed by the redigestion and reanalysis requirements. 

Samples were batched for analytical purposes. One method blank was prepared 
with each sample batch and results normalized to the soil dry basis. The 
following target compounds were detected in the blanks: 

Sample 

B0623ICP.S01 
B0623ICP.S01 
B0701ICP .501 
B0701ICP. SOl 
B0704ICP.S01 
B0704ICP.S01 
B0706ICP . S01 
B0705ICP . W01 
B0705ICP.W01 
B0711 ICP. 501 
B072lI CP. 502 
B0725ICP.W01 
B0725 ICP. 501 
B0725ICP.S01 
B0725 ICP. 502 
B0801ICP.S01 
B0805ICP.W01 
B0808ICP.S01 
B0808ICP.S02 
B0815ICP.S01 
B0815ICP.S02 
B0822ICP.S01 
B0822ICP.S02 

Compound 

Copper 
Zinc 
Chromium 
Zinc 
Copper 
Zinc 
Zinc 
Copper 
Zinc 
Zinc 
Zinc 
Zinc 
Lead 
Zinc 
Zinc 
Zinc 
Zinc 
Nickel 
Zinc 
Zinc 
Zinc 
Zinc 
Zinc 

Concentration 

4 mg / kg DB 
8 mg / kg DB 
1 mg/kg DB 
2 mg/ kg DB 
1 mg / kg DB 
4 mg / kg DB 
3 mg/kg DB 
.001 mg/ l 
.002 mg/ l 
1 mg / kg DB 
2 mg / kg DB 
.002 mg / l 
5 mg / kg DB 
2/ mg / kg DB 
3 mg / kg DB 
4 mg / kg DB 
.002 mg / l 
2 mg / kg DB 
1 mg / kg DB 
2 mg / kg DB 
2 mg/ kg DB 
2 mg / kg DB 
2 mg / kg DB 

Comment 

(1 ) 
(1) 
(1 ) 
(1 ) 
( 1) 
(1) 
(1 ) 
(2) 
(2) 
(1 ) 
(1) 
(2) 
(1) 
(1 ) 
(1 ) 
( 1) 
(2 ) 
(1 ) 
(1) 
(1) 
(1 ) 
(1) 
(1 ) 

(1) Functional Guidelines specifies that if the blank concentration is above 
the CROL, the concentration of the least concentrated associated sample must 
be a minimum of 10 times the blank concentration or all samples less than 10 
times the blank concentration must be redigested and reanal yzed. The analyte 
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concentration in the least concentrated associated sample was greater than 10 
times the blank concentration. No corrective action or data qualification is 
required. 

Laucks Testing Laboratories utilizes the "B" flag to indicate the compound was 
detected in both the sample(s) and the associated blank. The associated 
samples have been flagged "B" to indicate the compound was present in both the 
blank and sample (s), regardless of sample concentration . 

(2) The sample is an aqueous rinsate blank and is considered a field quality 
control sample. Functional Guidelines does not specify criteria for 
evaluating contamination levels in field blanks. Laucks Testing Laboratories 
utilizes the "B" flag to indicate the compound was detected in both the 
sample(s) and the associated blank. The associated samples have been flagged 
"B" to indicate the compound was present in blank and the sample(s). 

Laboratory Control: 

Functional Guidelines specifies one aqueous Laboratory Control Standard (LCS) 
shall be analyzed for each sample digestion batch or 20 samples, whichever is 
more frequent, as well as the monthly analysis of one solid LCS for all 
analytes. The aqueous LCS must be an EPA QC solution or a standard that meets 
internal calibration standard criteria . It further specifies that aqueous LCS 
results must fall within the established control limits of 80-120%, while 
solid LCS re,ults must be within EPA established control limits, attached 
herein as Append ix D. 

Functional Guidelines does not specify LCS requirements for soil samples. 
Laucks Testing Laboratories ' internal QA procedures and U.S.E.P.A Contract 
Laboratory Program, Statement of Work for Inorganics Analysis each specify 
that one EPA solid LCS is analyzed for each group of samples received or 
sample digestion batch, whichever is more frequent. The solid LCS results 
must be within EPA established control limits, detailed in Appendix D. 

All Laboratory Control Standard results met all criteria specified in 
Functional Guidelines and U.S.E.P.A. Contract Laboratory Program, Statement of 
Work for Inorganics Analysis. 

Matrix Spike: 

Functional Guide l ines specifies at least one matrix spike shall be performed 
for each group of similar matrix samples or for each 20 samples received, 
whichever is more frequent. Field blanks cannot be used for matrix spikes. 
Functional Guidelines further specifies that the spike must be added prior to 
digestion and that the spike recovery must be within the control limits of 75-
125%. The project Work Order details the same matrix spike recovery control 
li mits in Table 5, "Control Limits", attached herein as Appendix B. 
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Matrix spike/ matrix spike duplicate/matrix spike triplicate recoveries were 
control with the following exceptions: 

Sample Compound % Recovery Limits 

10400-64MS Copper 71 75-125 
10400-64MS Zinc 59 75-125 
10400-64MSD Zinc 75 75-125 
10400-88MS Copper 66 75-125 
10400-88MSD Copper 68 75-125 
10400-88MST Copper 74 75-125 
10400-88MS Nickel 65 75-125 
10400-88MSD Nickel 69 75-125 
10400-88MS Cadmium 58 75-125 
10400-88MSD Cadmium 62 75-125 
10400-88MST Cadmium 65 75-125 
10400-88MS Lead 63 75-125 
10400-88MSD Lead 68 75-125 
10400-88MST Lead 71 75-125 
10400-88MS Chromium 64 75-125 
10400-88MSD Chromium 69 75-125 
10400-88MS Zinc 62 75-125 
10400-88MSD Zinc 68 75-125 
10400-88MST Zinc 72 75-125 

The project Work Order specifies that matrix effect is documented through 
reanalysis. If, upon reanalysis, matrix spike recoveries remain out of 
control, no corrective action is required. Samples 10400-64MS/MSD/MST and 
10400-88MS/ MSD / MST were redigested and reanalyzed due to matrix spike 
recoveries outside control limits. All reanalysis results were within the 
specified matri x spike control limits. No corrective action or data 
qualification is required. 

Matrix Spike Duplicate/Triplicate: 

in 

Functional Guidelines does not specify any criteria for the evaluation of 
matri x spike duplicates and triplicates. The project Work Order specifies the 
Relative Percent Difference (RPD) between matrix spike/matrix spike duplicate 
and matrix spike/ matrix spike triplicate results cannot exceed the control 
limits set forth in the project Work Order. The same required limits are 
detailed in Table 5, "Control Limits", attached herein as Appendix B. 

All RPD values between matrix spike/matrix spike duplicate and matrix 
spike/matrix spike triplicate recoveries were within control limits specified 
in the project Work Order with the following exceptions: 

Sample Number 

10400-64MS/MSD 
10400-64MS/MST 

Compound 

Copper 
Copper 

% Recovery 
MS MSD / T 

71 97 
71 109 

30 
42 

Limits 

0-5 
0-5 

Comment 

(1 ) 
(2) 
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Saml2le Number Compound % Recover~ RPD Limits Comment 
MS MSD/T 

10400-64MS/MSD Nickel 84 95 12 0-6 (2) 
10400-64MS/ MST Nickel 84 95 12 0-6 (2) 
10400-64MS/ MSD Cadmium 83 94 12 0-7 (1) 
10400-64MS/MST Cadmium 83 95 13 0-7 (2) 
10400-64MS/ MSD Lead 81 92 13 0-6 (2) 
10400-64MS/ MST Lead 81 95 17 0-6 (2 ) 
10400-64MS / MST Chromium 85 99 16 0- 8 (2) 
10400-64MS/ MSD Zinc 59 74 23 0-5 (1) 
10400-64MS/ MST Zinc 59 86 36 0-5 (2) 
10400-64MS/ MSTRE Copper 98 86 14 0-5 (2 ) 
10400-64MS/MSDRE Nickel 81 87 7 0-6 (2) 
10400-64MS/ MSTRE Cadmium 76 83 10 0-7 (2) 
10400-64MS/ MSDRE Lead 84 93 10 0-6 (2 ) 
10400-64MS/MSTRE Lead 84 79 7 0-6 (2 ) 
10400-64MS/ MSDRE Chromium 80 91 13 0-8 (2) 
10400-64MS/ MSTRE Zinc 91 83 9 0-5 (2) 
10400-88MS/MST Copper 66 75 13 0-5 (2) 
10400-88MS/ MSD Nickel 65 69 7 0-6 (1) 
10400-88MS/ MST Nickel 65 75 15 0-6 (1) 
10400-88MS/ MST Cadmium 58 65 11 0-7 (2 ) 
10400-88MS/ MSD Lead 63 68 7 0-6 (2) 
10400- 88MS/ MST Lead 63 71 12 0-6 (2) 
10400-88MS/ MST Chromium 64 76 17 0-8 (1 ) 
10400-88MS/ MSD Zinc 62 68 9 0-5 (1) 
10400-88MS/ MST Zinc 62 72 15 0-5 (1) 
10400-88MS/ MSTR E Copper 81 87 6 0-5 (2) 
10400-88MS/MSDRE Cadmium 93 79 16 0-7 (2) 
10400-88MS/MSTRE Cadmi um 93 86 9 0-7 (2) 
10400-88MS/ MSDRE Lead 90 82 9 0-6 (2) 
10400-88MS/ MSTRE Lead 90 78 14 0- 6 (2) 

Per the project Work Order, should RPD values fall outs i de contro l limits, 
reanalysis shall be performed to document matrix effect . Samples 10400-64 and 
10400- 88 have been redigested and reanalyzed, identified above as "RE". 

(1) Per the project Work Order, matrix effect is documented through sample 
reanalysis. If, upon reanalysis , RPDs remain out of control, no corrective 
action is required. The samples were redigested and reana lyzed . Reanalysis 
results were within control limits . No corrective action or data 
qualification required. 

(2) The project Work Order specifies that matrix effect should be documented 
through sample reanalysis. The samp l es were redigested and rean al yzed with 
RPD values remaining outside control limits. Functional Guidelines does not 
specify criteria for evaluating matrix spike/matrix spike duplicate res ults. 
Laucks Testing Laboratories has chosen to qual i fy as estimated t he data for 
all associated compounds in all associated samples when QC sample results are 
outside RPD control limits, using the "E" flag. 
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Instrument Quality Control: 

ICP Interference Check Sample - Functional Guidelines specifies ICP 
interference check samples must be run at the beginning and end of each sample 
analysis run or, at minimum, twice per 8 hour shift, whichever is more 
frequent. It further specifies the check sample results must be within +/-
20% of the established mean value. ICP interference check sample analysis is 
not required for AA. 

All ICP interference check sample results met all criteria specified in 
Functional Guidelines. 

In addition, a CRDL standard must be analyzed and all compounds must be 
detected. 

All CRDL criteria were met. 

Serial Dilutions - Functional Guidelines specifies that, for ICP analysis, one 
sample from a group of samples with a similar matri x or a group of 20 samples, 
whichever is more frequent, must undergo at least one serial dilution. The 
difference between the original and diluted sample cannot exceed 10%. Serial 
dilutions are not required for AA analysis. 

The following serial dilution resu lts were outside the specifi ed control 
1 i mit: 

Sample Compound Initial Dilution % D 

10400-110 Cadmium .02 mg/l .014 mg/l 35 
10400-112 Copper .12 mg/l .10 mg/l 18 
10400-112 Nickel . 24 mg / l . 20 mg / l 18 
10400-127 Lead 9. mg / l 15 . mg ! l 62 
10400- 142 Cadmium .8 mg/l 2.0 mg!l 86 
10400-162 Copper 29. mg / l 33. mg ! l 13 
10400-173 Zinc 49. mg! l 57. mg / l 15 
10400-194 Nickel .34 mg! l .16 mg / l 16 
10400-206 Chromium .29 mg/l . 26 mg/l 11 
10400-206 Copper .25 mg/l . 22 mg/l 13 
10400-219 Copper .18 mg ! l .15 mg / l 19 
10400-219 Nickel .27 mg! l . 22 mg! l 22 
10400-241 Chromium 28. mg!l 24. mg!l 16 
10400-241 Nickel 28. mg/l 18. mg/l 56 
10400-259 Nickel 22. mg / l 13. mg/l 60 

Serial dilution samples were analyzed at a 5X dilution. U.S.E.P.A Contract 
Laboratory Program. Statement of Work for Inorganics Analysis specifies that 
initial and serial dilution results must agree within 10% if the analyte 
concentration is minimally a factor of 50 above the instrumental detection 
limit (IOL) in the original sample. Functional Guidelines specifies that the 
10% criteria apply only if the analyte concentration is minimally a factor of 
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10 above the IDL after dilution. Both criteria represent the same concept. 
By either criteria, all diluted and undiluted sample results were below the 
minimum concentration factors, so the 10% criteria does not apply. No 
corrective action or data qualification is required. 

Serial dilutions were not performed for samples 10400- 1 through 10400-88. 
Functional Guidelines does not require data qualification should serial 
dilutions not be performed. Corrective action was taken to ensure serial 
dilutions were performed at the required frequency for all subsequent samples. 

Sample Result Verification: 

Functional Guidelines specifies that data reduction, reporting and 
documentation is to be performed in accordance with the appropriate Statement 
of Work. Detection limits are detailed in Table 4, "Detection Limit Goals", 
attached herein as Appendix A. 

All reported results and detection limits met criteria specified in the 
project Work Order. 

Other QC Issues: 

Cadmium results for samples 10400-94, 10400-98, 10400-108, 10400-110 and 
10400-172 were verified by Flame AA analysis (Method SW 7130) due to 
inconsistent results for ICP analysis. Flame AA values were reported as final 
results. 

Lead results for samples 10400-90 and 10400-96 were confirmed using Flame AA 
analysis (Method SW 7420) due to inconsistent results for ICP analysis. Flame 
AA values were reported as final results. 
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EPTOX Metals 
(Methods SW 1310, LX EP3 / SW 6010) 

This section provides an evaluation of the extractable metals' data by 
criteria found in Laboratory Data Validation. Functional Guidelines for 
Evaluating Inorganics Analysis, U.S.E.P.A., Office of Emergency and Remedial 
Response, undated, and criteria specified in the Work Order between Hart 
Crowser, Inc. and Laucks Testing Laboratories, Inc., dated June 15, 1988, 
pursuant to the Continuing Services Agreement dated June 13, 1988. Samples 
were batched for analytical and reporting purposes and data validation remarks 
are similarly appropriate to the batch. 

*Includes Copper, Nickel, Cadmium, Lead, Chromium, Zinc, Arsenic 

Sample Holding Times: 

The project Work Order specifies that unpreserved soil samples must be 
analyzed for the metals of interest on this project within 6 months of sample 
collection. Functional Guidelines suggests a similar holding time for soils. 

All samples were extracted, digested and analyzed within the holding times 
specified in Functional Guidelines and the project Work Order. 

Calibration: 

Functional Guidelines specifies daily instrument calibration for ICP analysis. 
It also specifies that a calibration blank and at least one standard must be 
used in establishing an analytical curve for ICP analysis. Functional 
Guidelines further specifies the initial calibration shall be verified using 
EPA Quality Control Solutions or an independent standard at a concentration 
other than that used for initial calibration, but still within the calibration 
range. In addition, initial calibration verification results must fall within 
the control limits of 90-110% of the true value. 

For continuing calibration verification, Functional Guidelines specifies that 
continuing calibration checks and calibration blanks must be analyzed at a 
minimum frequency of 10% or every two hours during the analysis, whichever is 
more frequent. The calibration blank result must be less than the Contract 
Required Detection Limit (CRDL). The blank and calibration check must also be 
analyzed after the last analytical sample. It further specifies that 
continuing calibration checks must be performed at or near the mid-range level 
of the curve using one of the following standards: EPA QC, Standard Reference 
Material or a contractor prepared standard from a source other than that used 
for initial calibration standards. For ICP analyses, the continuing 
calibration results must fall within 90-110% of the true value. 

Initial and continuing calibrations for all analysis dates met all criteria 
specified in Functional Guidelines. 
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Method Blank: 

Functional Guidelines specifies that no contaminants should be present in the 
blank(s). It further specifies that one blank must be prepared for every 20 
samples or batch of samples, whichever is more frequent. Should a compound be 
detected in the blank, no action is required if the concentration is below the 
CROL. If a compound is detected in the blank at a level greater than the 
CRD L, for any group of samples associated with that blank, the concentration 
of the sample with the least concentrated analyte must be 10 times the blank 
concentration or all associated samples that are less than 10 times the blank 
concentration must be redigested and reanalyzed. An exception is the aqueous 
soil field blank. 

Samples were batched for analytical purposes. One method blank was prepared 
and analyzed with each sample batch. No target compounds were detected in the 
blanks. 

Laboratory Control: 

Functional Guidelines specifies one aqueous Laboratory Control Standard (LCS ) 
shall be analyzed for each sample digestion batch or 20 samples, whichever is 
more frequent, as well as the monthly analysis of one solid LCS for all 
analytes . The aqueous LCS must be an EPA QC solution or a standard that meets 
internal calibration standard criteria. It further specifies that aqueous LCS 
results must fall within the established control limits of 80-120%, while 
solid LCS results must be within EPA established control limits, attached 
herein as Appendix D. 

At least one aqueous LCS was extracted and analyzed with each sample batch for 
EPTOX analysis. All Laboratory Control Standard results met all criteria 
specified in Functiona l Guidelines. 

Matrix Spike: 

Functional Guidelines specifies at least one matrix spike shall be performed 
for each group of similar matri x samples or for each 20 samples received, 
whichever is more frequent. Field blanks cannot be used for matrix spikes. 
Functional Guidelines further specifies that the spike must be added prior to 
digestion and that the spike recovery must be within the control limits of 75-
125%. The project Work Order details the same matrix spike recovery control 
limits in Table 5, "Control Limits", attached herein as Appendix B. . 

In accordance with the telephone conversation of 6/ 20/ 88 between Laucks 
Testing Laboratories (Barbara Gleason ) and Hart Crowser (Philip Spadaro), EP 
Toxicity extractions were performed once on each QC sample and the resulting 
extract split into sample/ MS / MSD / MST fractions for digestion and analysis. 
All matr ix spike/ matrix spike duplicate / matri x spike triplicate recovery 
results were with in control li mits specified in Functional Guidelines and· the 
project Work Order. 
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Matrix Spike Duplicate/Triplicate: 

Functional Guidelines does not specify any criteria for the evaluation of 
matrix spike duplicates and triplicates. The project Work Order specifies the 
Relative Percent Difference (RPD ) between matri x spike/ matri x spike duplicate 
and matri x spike/ matri x spike triplicate results cannot exceed the control 
limits set forth in the project Work Order. The required limits are detailed 
in Table 5, "Control Limits", attached herein as Appendix B. 

All RPD values between matri x spike/ matri x spike dupli cate and matrix 
spike/ matrix spike triplicate recoveries were within control limits specified 
in the project Work Order. 

Instrument Quality Control: 

ICP Interference Check Sample - Functional Guidelines specifies ICP 
interference check samples must be run at the beginn i ng and end of each sample 
analysis run or, at minimum, twice per B hour shift, whichever is more 
frequent. It further specifies the check sample results must be within +/ -
20% of the established mean value. 

All interference check sample results met all criteria specified in Functional 
Guidelines. 

In addition, a standard at the CRDL must be analyzed and all compounds must be 
detected. 

All CRDL criteria were met. 

Serial Dilutions - Functional Guidelines specifies that, for ICP analysis, one 
samp l e from a group of samples with a similar matri x or a group of 20 samp l es, 
whichever is more frequent, must undergo at least one serial dilution. The 
di fference between the original and diluted sample cannot exceed 10%. 

Al l serial dilutions met criter i a specified in Functional Guidelines with the 
following exceptions: 

Sample Compound Ini t ial Dilution % Difference 

10400-162 Copper 29 . mg / l 33. mg / l 13 
10400-173 Zinc 49. mg/ l 57. mg / l 15 

Serial di lution samples were analyzed at a 5X dilution. U.S.E.P.A Contract 
Laborator y Program, Statement of Wor k for Inorganics Anal ysis specifies that 
initial and ser i al dilution resu l t s must agree within 10% if the analyte 
concentration is minimally a factor of 50 above the instrumental detection 
l imit ( IDL) in the orig i na l sample. Funct i onal Guidelines specifies that the 
10% criteria appl y onl y i f the anal yte concentration is mi nimally a factor of 
10 above the IDL after dilut i on. Both criteria represent the same concept. 
By either criteri a, the Copper re sults for sample 10400- 162 were below the 
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mlnlmum concentration factors, so the 10% criteria does not appl y. No 
corrective action or data qualification is required. 

Original results for sample 10400-173 were below the minimum criteria; diluted 
results were above the minimum criteria . Since resu lt s were not above the 
minimum requirement for both criteria, associated Zinc data were not 
qual ified. 

Serial dilutions were not performed for samples 10400-1 through 10400-88. 
Functional Guidelines does not require data qualificati on should serial 
dilutions not be performed. Corrective action was taken to ensure serial 
dilutions were performed at the required frequency for all subsequent samples. 

Sample Result Verificat i on: 

Functional Guidelines specifies that data reduction, reporting and 
documentation is to be performed in accordance with the appropriate Statement 
of Work. Detection limits are detailed in Table 4, "Detection Limit Goals", 
attached herein as Appendix A. 

Al l reported results and detection limits met criteria specified in the 
project Work Order . 

Other QC Issues: 

The interference check sample and the CRDL standard for Arsenic were not 
inc luded in the init ial analytical run for samples 10400-1 through 10400-3. 
The samples were reanalyzed with all required standards; reanalysis results 
were reported. 

Sample 10400-123 was reextracted, redigested and reanal yzed in duplicate per 
client request. Ini tial extraction and anal ysis were performed on an 
unscreened sampl e portion per method requirements. Reextraction and 
reanalysis were performed on a screened sample portion, as an insufficient 
amount of un screened sample remained. Reanalysis results were lower than 
initial results, which may be attributed to the removal of material during the 
screening proces s . 

F-0/+ 

l 
) 

I 

\ 
1 

I 

J 

1 

1 

I 
1 



( 
I 

f 
( 

J 

l ' 

GC/FID Screen 
(Methods SW 3550 / LX GC/FID) 

This section provides an evaluation of the GC/FID analysis data by applicable 
criteria for GC/ MS semi-volatile organic compounds found in Laboratory Data 
Validation. Functional Guidelines for Evaluating Organics Analysis, Hazardous 
Site Evaluation Division, U.S.E.P.A., February 1, 1988 and criteria specified in 
the Work Order between Hart Crowser, Inc. and Laucks Testing Laboratories, Inc., 
dated June 15, 1988, pursuant to the Continuing Services Agreement dated June 13, 
1988. Samples were batched for analytical and reporting purposes and data 
validation remarks are similarly appropriate to the batch. 

An abstract of the screening method employed by Laucks Testing Laboratories (LX 
GC/FIO) is provided in the narrative section titled "Methods of Analysis". 

Sample Holding Time: 

The project Work Order and Functional Guidelines each specify that unpreserved 
water samples must be extracted within 7 days and analyzed within 40 days of 
sample collection. The project Work Order specifies that soil samples must be 
extracted within 7 days and analyzed within 40 days of sample collection for 
comparable semi-volatile organic compound determinations. Functional Guidelines 
does not specify a holding time in soils for a comparable analysis type. 

All samples were extracted and analyzed within the prescribed holding times with 
the following exceptions: 

A) One sample required reextraction due to initial extraction blank 
contamination: 

10400- 27 

Functional Guidelines specifies that, should sample holding times be exceeded, 
al l results should be flagged as estimated. Fol l owing these guidelines, the 
result for sample 10400-27 has been flagged "E" to indicate it is an estimate due 
to extraction outside holding time. 

B) The following samples were initially extracted outside holding time: 

10400-248 
10400-249 

Functional Guidelines specifies that, should sample holding times be exceeded, 
the results should be flagged as estimated. Following these guidelines, the 
results for samples 10400-248 and 10400-249 have been flagged "E" to indicate the 
results are estimates due to extraction outside holding time. 

Calibration: 

No calibration criteria are set forth in Functional Guidelines for this analysis. 
Per Laucks Testing Laboratories' internal QA procedures, one Phenanthrene 
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standard at a single concentration was analyzed initially and as a continuing 
calibration. 

In accordance with Laucks Testing Laboratories'internal QA procedures, all 
calibration criteria were met. 

Method Blank: 

Functional Guidelines specifies that no contaminants should be present in the 
blank(s ) for a comparable analysis type. Should a contaminant be detected in the 
blank(s) but not in the sample(s), no corrective action or data qualification is 
required. If a contaminant is detected in both the sample and the associated 
blank, the data must be qualified when the sample concentration is less than 5 
times the blank concentration. 

Samples were batched for analytical purposes. One method blank was prepared and 
analyzed with each sample batch and results normalized to the soil dry basis. No 
target compounds were detected in the blanks. 

Duplicate/Triplicate Analysis: 

Functional Guidelines specifies that all spike recoveries must be within the 
advisory limits established in the appropriate document governing the work. The 
project Work Order indicates that, for this anal ys is, matr ix spikes would not 
provide meaningful results. Instead, duplicate and triplicate analyses were 
performed. The project Work Order further specifies that all Relative Percent 
Difference (RPD ) va lues between sample/ duplicate and sample/ triplicate results 
shall not exceed 30%, as shown Table 5, "Control Limits", attached herein as 
Appendix B. Should sample/ duplicate/ triplicate results fall below the Contract 
Required Detection Limit, RPD values are not calculated. 

Based on criter ia specified in the project Work Order , all sample/duplicate/ 
triplicate RPD values were in contro l with the following exception: 

Sample Result (ug/kg) Limits 
Sample Triplicate 

10400-150 64000 95000 39 30 

Per project Work Order specifications, reanalysis shall be performed when initial 
RPD values are outside established control limits. Sample 10400-15~ was 
reextracted and reanal yzed . The reextraction and reanal ysis were performed 
within holding times and results were within the required control limits. No 
data qualification is required. Values reported in the data report are the 
result of the second analysis. 

Sample Result Verification: 

Functional Guidelines specifies that compound quantitation and adjustment of the 
Contract Required Quantitation Limit (CRQL) must be calculated in accordance with 
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the appropriate Statement of Work. Per the project Work Order, Laucks Testing 
Laboratories quantifies GC/ FID screen samples by summing all sample peaks within 
a specified time window and comparing the result to a single Phenanthrene 
standard. 

All reported results met criteria specified i n the project Work Order and by 
Laucks Testing Laboratories' internal QA procedures. 

Other QC Issues: 

Aqueous field and rinsate blanks were extracted separately from soil samples. As 
these blanks were considered to be quality control samples in themselves, 
additional quality control (matrix spike) was not required. 



Polychlorinated Biphenyls 
(Method SW 3550 / SW 8080) 

This section provides an evaluation of Polychlorinated Biphenyls (PCB) data by 
criteria found in Laboratory Data Validation, Functional Guidelines for 
Evaluating Organics Analysis, Hazardous Site Evaluation Division, U.S.E.P.A" 
February 1, 1988, and criteria specified in the Work Order between Hart 
Crowser, Inc. and Laucks Testing Laboratories, Inc., dated June 15, 1988, 
pursuant to the Continuing Services Agreement dated June 13, 1988. Samples 
were batched for analytical and reporting purposes and data validation remarks 
are similarly appropriate to the batch. 

Sample Holding Time: 

Functional Guidelines specifies that unpreserved water samples must be 
extracted within 7 days of sample collection and analyzed within 40 days of 
sample collection. The project Work Order specifies that unpreserved soil 
samples must be extracted within 10 days of sample collection and analyzed 
within 40 days of sample collection. Functional Guidelines does not suggest a 
holding time for soils. 

All samples were extracted and analyzed within holding times specified in 
Functional Guidelines and the project Work Order. 

Calibration: 

Functional Guidelines specifies the Percent Relative Standard Deviation (%RSD) 
of the initial calibration factors for particular pesticide compounds cannot 
exceed 10%. It further specifies that the percent difference (%0) between 
initial and continuing calibration factors cannot exceed 15% (20% for the 
confirmation column ) . Laucks Testing Laboratories internally applies the same 
criteria to PC8 compounds . . 

Based on criteria specified in Functional Guidelines and by Laucks Testing 
Laboratories ' i nternal QA procedures, all initial calibrations were in 
control. Continuing calibrations were in control with the following 
exceptions: 

Compound 

Arochlor 1254 
Arochlor 1254 
Arochlor 1260 

Analysis Date 

08/ 04/ 88 
08/ 12/ 88 
08/ 19/ 88 

-16.3 
Not calculated 
+16,6 

Limits 

0- 15 
0-15 
0-15 

U.S.E.P.A Contract Laboratory Program, Statement of Work for Organics Analysis 
specifies that, shou l d the % Difference value between the initial and 
continuing cal ibration be outside specified control limits, al l samples 
analyzed after that continuing calibration standard must be reanalyzed. In all 
cases, the above-referenced standards were analyzed at the end of the 
analytical run; no samples followed these standards. All reported data were 
analyzed after a standard determined to be in control . No corrective action 
or data qualification is required. 
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Method Blank: 

Functional Guidelines specifies that no contaminants should be present in the 
blank(s). Should a PCB be detected in the blank(s) but not in the sample(s), 
no action is taken. If a PCB is detected in both the sample and the 
associated blank, the data must be qualified when the sample concentration is 
less than 5 times the blank concentration. 

Samples were batched for analytical purposes. A minimum of one method blank 
was prepared and analyzed with each sample batch and results normalized to the 
soil dry basis. No target compounds were detected in the method blanks. 

Surrogate: 

Functional Guidelines specifies the use of dibutylchlorendate (DBC) as a 
surrogate. Laucks Testing Laboratories adds an additional surrogate, isodrin. 
Per the project Work Order, should the isodrin recovery be outside control 
limits, the analysis is deemed in control as long as DBC is in control. It 
further specifies that sample and blank surrogate recoveries must be within 
limits as per the applicable Statement of Work. The project Work Order 
details the surrogate recovery criteria for PCB analysis in Table 5, "Control 
Limits", attached herein as Appendix B. 

Based on criteria specified in Functional Guidelines and by Laucks Testing 
Laboratories' internal QA procedures, all surrogate recoveries were in 
control. 

Matrix Spike: 

Functional Guidelines specifies that all spike recoveries must be within the 
advisory limits established in the appropriate document governing the work. 
The project Work Order details the matrix spike recoveries for PCB analysis in 
Table 5, "Control Limits", attached herein as Appendi x B. 

Based on criteria specified in the project Work Order, all matrix spike/matrix 
spike duplicate/matrix spike triplicate recoveries were in control. 

Matrix Spike Duplicate/Triplicate: 

Functional Guidelines specifies that the Relative Percent Difference (RPD) 
between matrix spike/ matrix spike duplicate and matrix spike/matrix spike 
triplicate recoveries must be within advisory limits in the appropriate 
document governing the work. The project Work Order specifies that all RPD 
values between matrix spike/ matrix spike duplicate and matrix spike/ matrix 
spike triplicate recoveries must be within the required limits, detailed in 
Table 5, "Control Limits", and attached herein as Appendix B. 



Based on criteria specified in the project Work Order, all RPD values between 
matrix spike/matrix spike duplicate and matrix spike/matrix spike triplicate 
recoveries were in control. 

Instrument Quality Control: 

Functional Guidelines specifies the Percent Difference (%0) between the 
retention time of dibutylchlorendate in the standard and all subsequent 
analyses cannot exceet 0.3%. Functional Guidelines further specifies that all 
standards are to be analyzed in the proper 72-hour sequence. The 72-hour 
sequence is detailed in Appendix C. 

Based on criteria specified in Functional Guidelines, instrument QC for all 
analysis dates was in control. 

Sample Result Verification: 

Compound Identification - Functional Guidelines specifies that positive 
identifications must be confirmed by dissimilar column analysis and that the 
retention times of reported compounds must fall within the calculated 
retention time windows for the two chromatographic columns. In addition, 
Functional Guidelines specifies that for multipeak compounds, such as PCBs, 
the retention times and relative peak height ratios of major component peaks 
should be compared against the appropriate standard chromatograms. 

All reported results met compound identification criteria specified in 
Functional Guidelines. 

Compound Quantitation - Functional Guidelines specifies that compound 
quantitation and adjustment of the Contract Required Quantitation Limit (CRQL) 
must be calculated as per the applicable Statement of Work. Per Laucks 
Testing Laboratories'internal QA procedures, all peaks determined to be a 
particular Arochlor are summed and quantified against an appropriate standard. 
The project Work Order details detection limit criteria in Table 4, "Detection 
Limit Goals", attached herein as Appendix A. 

All reported results and detection limits met criteria specified in Functional 
Guidelines and the project Work Order. 

Other QC Issues: 

Sample 10400-143 was reextracted and reanalyzed due to surrogate omission in 
the initial extraction. Reextraction and reanalysis were performed within the 
prescribed holding time. All comments and results presented are based on 
reanalysis results. 

Aqueous field and rinsate blanks were extracted separately from soil samples. 
As these blanks were considered to be quality control samples in themselves, 
additional quality control (matrix spike) was not required. 

• 
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Volatile Organic Compounds 
(Method SW B240) 

This section provides an evaluation of the volatile organic compounds data by 
criteria found in Laboratory Data Validation. Functional Guidelines for 
Evaluating Organics Analysis, Hazardous Site Evaluation Division, U.S.E.P.A., 
February 1, 19BB and criteria specified in the Work Order between Hart 
Crowser, Inc. and Laucks Testing Laboratories, Inc., dated June 15, 1988, 
pursuant to the Continuing Services Agreement dated June 13, 1988. Samples 
were batched for analytical and reporting purposes and data validation remarks 
are similarly appropriate to the batch. 

Sample Holding Time: 

The project Work Order and Functional Guidelines each specify that unpreserved 
water samples must be analyzed within 7 days of sample collection. The 
project Work Order specifies that unpreserved soil samples must be analyzed 
within 10 days of sample collection. Functional Guidelines does not suggest a 
holding time for soils. 

All samples were analyzed within holding times specified by Functional 
Guidelines and the project Work Order with the following exceptions: 

Sample 

10400-58 
10400-201 

Date Received 

07/11/88 
OB/ 08/ 88 

Date Analyzed 

07/ 19/ 88 
08/ 16/ 8B 

Comments 

Aqueous Field Blank 
Aqueous Field Blank 

Functional Guidelines and the project Work Order each specify that water 
samples must be analyzed within 7 days of sample collection. Samples were 
aqueous field blanks with results normalized to the soil dry basis. Since 
sample collection dates are not applicable to field blanks, Laucks Testing 
Laboratories has chosen to evaluate holding times based on the sample receipt 
date. 

Functional Guidelines specifies that, should sample holding times be exceeded, 
all results should be flagged as estimated. Following these guidelines, all 
results for samples 10400-58 and 10400-201 have been flagged "E" to indicate 
the results are estimates based on analysis outside holding time. 

GC/MS Tuning: 

Functional Gu ide lines specifies that tuning and performance criteria have been 
established to ensure mass resolution, identification and, to some degree, 
sensitivity. It defines both basic and expanded (appropriate under some 
circumstances) ion abundance criteria for tuning of the mass spectrometer with 
Bromofluorobenzene (BFB ) , as shown in Appendix E. 

Ion abundance criteria specified in Functional Guidelines were met for all 
analysis dates. 

F-7-1 



Calibration: 

Following Functional Guidelines, the Percent Relative Standard Deviation 
(%RSD) for the Calibration Check Compounds (CCCs) in the Initial Calibration 
cannot exceed 30%. The Percent Difference (%0) between the response factor 
for the calibration standard and Initial Calibration cannot exceed 25%. 

For calibration, the mass spectrometer monitors the average RRFs for the 
system performance check compounds (SPCCs) . Per Functional Guidelines, these 
must be equal to or greater than 0.05. Per Laucks Testing Laboratories' 
internal QA procedures and U.S.E.P.A. Contract Laboratory Program. Statement 
of Work for Organics Analysis, these must be greater than or equal to 0.300, 
with the exception of bromoform, which must be greater than or equal to 0.250. 
These criteria are more stringent than those in Functional Guidelines. 

Calibration criteria specified in Functional Guidelines and U.S.E.P.A Contract 
Laboratory Program. Statement of Work for Organics Analysis were met for all 
analysis dates. 

Method Blank: 

Functional Guidelines specifies that no contaminants should be present in the 
blank(s). Should a compound be detected in the blank, no action is taken 
unless the compound is also detected in the sample(s). If a common laboratory 
contaminant is detected in both the sample and the associated blank, the 
results are qualified by elevating the detection limit when the sample 
concentration is less than 10 times the blank concentration. Compounds 
considered to be common laboratory contaminants are: Methylene chloride, 
Acetone, Toluene, 2-butanone and common phthalate esters. Should a compound 
other than a common contaminant be detected in the sample and associated 
blank, the results must be qualified when the sample concentration is less 
than 5 times the blank concentration. 

Samp le s were batched for analytical purposes. A minimum of one method blank 
was analyzed with each sample batch and results were normalized to the soil 
dry basis. The following target compounds were detected in the blanks: 

Sample Compound Concentration 

B0629MVOSJ2 Methylene Chloride 240 ug / kg DB 
B0629MVOSJ2 Ethyl benzene 290 ug/kg DB 
B0629MVOSJ2 m,p-Xylenes 320 ug/kg DB 
B0719MVOSJ2 Acetone 860 ug / kg DB 
B0808MVOSS1 Acetone 17 ug / kg DB 
B0809MVOSSl Acetone 2100 ug / kg DB 
B0809MVOSS2 Acetone 36 ug / kg DB 

Functional Guidelines specifies that when a common laboratory contaminant is 
detected in both the sample and the blank, results must be qualified when the 
samp le concentration is less than 10 times the blank concentration . Positive 
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results for all associated compounds in all samples associated with the above
referenced blanks have been flagged "B" to indicate the analyte of concern was 
detected in the associated blank as well as the samples, regardless of sample 
concentration. 

Surrogate: 

Functional Guidelines specifies that sample and blank surrogate recoveries 
must be within limits as per the applicable Statement of Work. The project 
Work Order details the surrogate recovery criteria for volatile organics 
analysis in Table 5, "Control Limits", attached herein as Appendix B. 

Functional Guidelines further specifies that if one volatile surrogate is 
outside established control limies, or if one volatile surrogate has a 
recovery of less than 10%, then reanalysis should be performed. It also 
acknowledges that the sample itself may produce interference effects that are 
outside laboratory control. The project Work Order specifies that matrix 
effect should be documented through sample reanalysis. Should recoveries 
remain outside the established control limits, no further corrective action is 
required. 

Based on criteria specified in Functional Guidelines and the project Work 
Order, all surrogate recoveries were in control with the following exceptions: 

Sample Compound % Recovery Limits Comments 

10400-13 d8-Toluene 136 81-117 (1) 
10400-13 p-Bromofluorobenzene 68 75-115 (1) 
10400-13RE d8-Toluene 134 81-117 (2) 
10400-13RE p-Bromofluorobenzene 66 75-115 (2) 
10400-200 d8-toluene 146 81-117 (1 ) 
10400-200 p-Bromofluorobenzene 63 75-115 (1) 
10400-200RE d8-toluene 145 81-117 (2) 
10400-200RE p-bromofluorobenzene 61 75-115 (2) 
10400-205 d8-toluene 132 81-117 (1 ) 
10400-205 p-bromofluorobenzene 74 75-115 (1 ) 
10400-205RE d8-toluene 131 B1-117 (2) 
10400-205RE p-bromofluorobenzene 64 75-115 (2) 
10400-250 d8-toluene 121 81-117 (1 ) 
10400-250RE d8-toluene 128 81-117 (2) 

(1) Per the project Work Order, should surrogate reco~eries fall outside 
control limits, reanalysis is to be performed to document matrix effect. 
Samp 1 e has been reanalyzed, i dent ifi ed by "RE". 

(2) Per the project Work Order, matrix effect is documented by sample 
reanalysis. Should recoveries remain outside established control limits, no 
further corrective action is required. The value is a result of reanalysis 
with surrogate recovery values remaining outside control limits. These 
results document matrix effect and are not indicative of laboratory error. No 
further corrective action required. 



Functional Guidelines specifies that, should one volatile surrogate be outside 
control limits, results are to be qualified as estimates. Following these 
guidelines, all results for samples 10400-13RE, 10400-200RE, 10400-205RE and 
10400-250 RE have been flagged "E" to indicate the results are estimates due 
to surrogate recoveries outside control limits. 

Matrix Spike: 

Functional Guidelines specifies that all spike recovery values must be within 
the advisory limits established in the appropriate Statement of Work. The 
project Work Order details the matrix spike recovery limits for volatile 
organics analysis in Table 5, "Control Limits", attached herein as Appendix B. 

In accordance with criteria specified in the project Work Order, all matrix 
spike/ matrix spike duplicate/ matrix spike triplicate recovery values were in 
control 

Matrix Spike Duplicate/Triplicate: 

Functional Guidelines specifies that the Relative Percent Difference (RPD) 
between matrix spike/matrix spike duplicate and matrix spike/ matrix spike 
triplicate recoveries must be within advisory limits in the appropriate 
document governing the work. The project Work Order specifies that all RPD 
values between matrix spike/ matrix spike duplicate and matrix spike/ matrix 
spike triplicate recoveries must be within the limits set forth in the project 
Work Order, detailed in Table 5, "Control Limits", and attached herein as 
Appendix B. 

In accordance with criter i a specified in Functional Guidelines and the project 
Work Order, all RPD values between matrix spike/ matrix spike duplicate and 
matrix spike/ matrix spike triplicate recoveries were in control . 

Instrument Quality Control: 

Functional Guidelines specifies that internal standard area counts must not 
vary by more than a factor of two (-50% to +100%) from the associated 
calibration standard. It further specifies that the retention time of the 
internal standard must not vary by more than +/ - 30 seconds from the 
associated calibration standard. 
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Based on criteria specified in Functional Guidelines, all internal standards 
were acceptable with the following exceptions: 

Sample Compound % Recoveq Limits Comments 

10400-1B7 05-Chlorobenzene 44 -50% to +100% ( 1) 
10400-187RE 05-Chlorobenzene 44 -50% to +100% (2) 
10400-200 Bromochloromethane 48 -50% to +100% (1 ) 
10400-200 1,4-0ifluorobenzene 49 -50% to +100% (1) 
10400-200 05-Chlorobenzene 30 -50% to +100% (1) 
10400-200RE Bromochloromethane 49 -50% to +100% (2 ) 
10400-200RE 1,4-0ifluorobenzene 49 -50% to +100% (2) 
10400-200RE 05-Chlorobenzene 30 -50% to + 100% (2) 
10400-205 05-Chlorobenzene 38 -50% to +100% (1) 
10400-205RE 05-Chlorobenzene 45 -50% to +100% (1) 

(1) Per the project Work Order, should recoveries fall outside control 
limits, reanalysis is to be performed to document matrix effect. Sample has 
been reanalyzed and is identified by "RE" following the sample number. 

(2) Per the project Work Order, matrix effect is documented by sample 
reanalysis. Should recoveries remain outside established control limits, no 
further corrective action is required. The value is a result of reanalysis 
with internal standard recovery values remaining outside control limits. 
These results document matrix effect and are not indicative of laboratory 
error. No further corrective action required. 

Functional Guidelines specifies that, should internal standard recoveries fall 
outside specified limits, results associated with that internal standard are 
to be flagged as estimated. All appropriate results for samples 10400-187RE, 
10400-200RE and 10400-205RE have been flagged "E" to indicate the results are 
estimates due to internal standard values outside control limits. 

Sample Result Verification: 

Compound Identification - Functional Guidelines specifies that each compound 
must be within +/ - 0.06 relative retention time (RRT) units of the standard 
RRT. It also specifies, for any sample compound, all ions present in the 
standard mass spectrum at a relative intensity greater than 10% must be 
present in the sample spectrum. Additionally, the difference of the ion 
re l ative intensities between the samp le and standard spectra cannot exceed 20% 
and all ions greater than 10% in the sample spectrum but not present in the 
standard spectrum must be addressed. 

In accordance with criteria specified in Functional Guidelines, all reported 
compounds were correctly identified. 



Compound Quantitation - Functional Guidelines specifies that compound 
quantitation and adjustment of the Contract Required Quantitation Limit (CRQL) 
must be calculated as per the applicable Statement of Work. The project Work 
Order details detection limit criteria in Table 4, "Detection Limit Goals", 
attached herein as Appendi x A. 

In accordance with criteria specified in Functional Guidelines and the project 
Work Order, all reported results and detection limits were acceptable. 

Other QC Issues: 

Sample 10400-1MST was analyzed 38 minutes after the 12 hour QC period had 
expired. Sample 10400-26MST was analyzed 1 minute after the 12 hour QC period 
expired. The quality of the data is not affected and results have not been 
qualified. 
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Semi-Volatile Organic Compounds 
(Methods SW 3550 / SW 8270 ) 

This section provides an evaluation of semi-volatile organic compounds data by 
criteria found in Laboratory Data Validation. Functional Guidelines for Evaluating 
Organics Analysis, Hazardous Site Evaluation Division, U.S.E.P.A., February 1, 
1988 and criteria specified in the Work Order between Hart Crowser, Inc. and 
Laucks Testing Laboratories, Inc., dated June 15, 1988, pursuant to the Continuing 
Services Agreement dated June 13, 1988. Samples were batched for analytical and 
reporting purposes and data validation remarks are similarly appropriate to the 
batch. 

Sample Holding Time: 

The project Work Order and Functional Guidelines each specify that unpreserved 
water samples must be extracted within 7 days and analyzed within 40 days of 
sample collection. The project Work Order specifies that soil samples must be 
extracted within 7 days and analyzed within 40 days of sample collection. 
Functional Guidelines does not suggest a holding time for soils. 

All samples were extracted and analyzed within the holding times specified in 
Functional Guidelines and the project Work Order with the following exceptions. 

A) These samples required reextraction due to matri x sp i ke recovery results which 
were outside control limits in the initial extraction and analysis: 

10400-67MS 
10400-67MSD 
10400-67MST 
10400-115MS 
10400- 115MSD 
10400-115MST 
10400-168MS 
10400-168MSD 
10400-168MST 
10400-205MS 
10400-205MSD 
10400-205MST 

Al l above-referenced sampl es we re for quality control purposes. Associated 
original samples were extracted and analyzed within prescribed hold i ng times. 
Analysis of reextracted quality control samples was performed within holding time 
requirements. Data qualification is not required. 

B) The fol l owing samples required reextraction due to poor surrogate recoveries 
in initial extraction and analysis: 

10400-90 
10400-248 
10400-249 

Functional Guidel i nes specifies that, shou l d sample holding times be exceeded, al l 
results should be flagged as estimated. Following these guidelines, all results 



for samples 10400-90, 10400-248 and 10400-249 have been flagged "E" to indicate 
the results are estimates based on extraction outside holding time. 

GC/HS Tuning: 

Functional Guidelines specifies that tuning and performance criteria are 
established to ensure mass resolution, identification and, to some degree, 
sensitivity. It details both basic and expanded (appropriate under some 
circumstances) ion abundance criteria for tuning of the mass spectrometer with 
Decafluorotriphenylphosphine (D FTPP ), as detailed in Appendix E. 

Basic ion abundance criteria specified in Functional Guidelines were met for all 
analysis dates. 

Calibration: 

Following Functional Guidelines, the Percent Relative Standard Deviation (%RSD) 
for the Calibration Check Compounds (CCCs) in the Initial Calibration cannot 
exceed 30%. The Percent Difference (%0) between the response factor for the 
calibration standard and Initial Calibration cannot exceed 25%. 

For calibration, the mass spectrometer monitors the average RRFs for the system 
performance check compounds (SPCCs) . Per Functional Guidelines, these must be 
equal to or greater than 0.05 . 

Initial calibrations for all analysis dates met criteria specified in Functional 
Guidelines. 

Continuing calibrations for all analysis dates met criteria specified in 
Functional Guidelines with the following exception: 

Sample Compound 

10400-90 Pentachlorophenol 

%0 

33.8 0-25 

Functional Guidelines specifies that, if the %0 between the Initial and Continuing 
Calibration for any Calibration Check Compound exceeds 25%, positive results for 
that compound should be qualified as estimated. Pentachlorophenol was not 
detected in sample 10400-90. Data qualification was not required. 

Method Blank: 

1 

Functional Guidelines specifies that no contaminants should be present in the 
blank(s ) . Should a compound be detected in the blank, no action is taken unless 
the compound is also detected in the sample(s). If a common laboratory J 
contaminant is detected in both the sample and the associated blank, the results 
are qualified by elevating the detection l imit when the sample concentration is 
less than 10 times the blank concentration. Compounds considered to be common 
laboratory contaminants are: Methylene chloride, Acetone, Toluene, 2-butanone and 
common phthalate esters. Should a compound other than a common contaminant be 
detected in the sample and associated blank, the results must be qualified when 
the sample concentration is less than 5 times the blank concentration. ~ 
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Samples were batched for analytical purposes. One method blank was prepared and 
analyzed with each batch and results normalized to the soil dry basis. Target 
compounds were detected in the following blanks: 

Sample 

B0702MSV.WLQ 
B0702MSV.WLQ 
B0713MPP.SLG 
B0721MPP.SLC 
B0727MPP.SLG 
B0727MPP. SLG 
B0810MPP.SLC 
B081OMPP. SLC 
B0812MPP.SLC 
B0812MPP.SLC 
B0816MPP.SLG 
B0819MPP.SLE 
B0823MPP. SLI 

Compound 

Di-n-butyl phthalate 
Bis(2-ethylhexyl) phthalate 
Bis(2-ethylhexyl) phthalate 
Bis (2-ethylhexyl) phthalate 
Di-n-butyl phthalate 
Bis(2-ethylhexyl) phthalate 
Bis(2-ethylhexyl) phthalate 
Di-N-Octyl Phthalate 
Bis(2-ethylhexyl) phthalate 
Di-N-Octyl Phthalate 
Bis(2-ethylhexyl) phthalate 
Phenol 
Bis(2-ethylhexyl) phthalate 

Concentration 

24 ug/l 
31 ug / l 
45 ug / kg DB 
41 ug / kg DB 
73 ug/kg DB 

140 ug/kg DB 
43 ug / kg DB 

250 ug / kg DB 
130 ug/kg DB 
47 ug/kg DB 

1300 ug/ kg DB 
40 ug / kg DB 

350 ug/kg DB 

Functional Guidelines specifies that when a common laboratory contaminant is 
detected in both the sample and the blank, results must be qualified when the 
sample concentration is less than 10 times the blank concentration. Laucks 
Testing Laboratories utilizes the "B" flag to indicate the analyte of concern was 
detected in the associated blank as well as the samples, regardless of the sample 
concentration. All associated compounds in all samples associated with the above
referenced bl anks have been fl agged "B". 

Surrogates: 

Functional Guidelines specifies that sample and blank surrogate recoveries must be 
within limits as per the applicable Statement of Work. The project Work Order 
details the surrogate recovery criteria for semi-volatile organics analysis in 
Table 5, "Control Limits", attached herein as Appendix B. 

Functional Guidelines further specifies that if two base/ neutral or acid 
surrogates are outside established control limits, or if one base/neutral or acid 
surrogate has a recovery of less than 10%, then reanalysis should be performed. 
It also acknowledges that the sample itself may produce interference effects that 
are outside laboratory control. The project Work Order specifies that matrix 
effect should be documented by sample reanalysis. Should recoveries remain 
outside the established control limits, no further corrective action is required. 

All surrogate recoveries were within the control limits specified in the project 
Work Order with the following exceptions: 

Sample Number 

B0714MSV.WLE 
B0617MSV.SLC 
10400-1 

Surrogate % Recovery 

d14-p-terphenyl 2B 
d5-phenol 69 
d5-phenol 30 

Limits 

33-141 
27-105 
27-105 

Comments 

(2) 
(1) 
(1 ) 
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Samille Number Surrogate % Recover~ Limits Comments 

10400-2 d5-phenol 50 27-105 (1) 
10400-2MS d5-phenol 66 27-105 (1) 
10400-2MSD d5-phenol 62 27-105 (1 ) 
10400-2MST d5-phenol 63 27-105 (1) 
10400-3 d5-phenol 39 27-105 (1) 
10400-3 d5-Nitrobenzene 43 45-100 (2 ) 
10400-47 d5-Nitrobenzene 42 45-100 (2) 
10400-79 d14-p-terphenyl 140 29-130 (2) 
10400-118 d5-Nitrobenzene 172 45-100 (2) 
10400-168MST d5-Nitrobenzene 39 45-100 (2) 
10400-180 2,4,6-Tribromophenol 18 19-122 (2) 

(1) Due to the fact the surrogate spiking solution was prepared from a different 
stock solution than that used for the current 5-point calibration, all samples in 
the batch, with the exception of 10400-1 and 10400-3, exceeded the required 
recovery limits for d5-phenol. Because a significant difference in response has 
been documented for the two d5-phenol stock solutions in question, the mean 
response factor for the solution used for these samples (derived from the previous 
5-point calibration) was used to calculate d5-phenol recoveries for the method 
blank and all samples in this set. By using this calculation method, all 
surrogate recoveries were within the required limits. 

(2) Per Functional Guidelines and the project Work Order, one acid and/ or one 
base/ neutral surrogate compound may be out of control and the analysis be 
considered in control. No corrective action or data qualification required. 

Matrix Silike: 

Functional Guidelines specifies that all matrix spike recoveries must be within 
the advisory limits established in the appropriate document governing the work. 
The project Work Order details the matrix spike/ matrix spike duplicate/ matrix 
spike triplicate recoveries for semi-volatile organics analysis in Table 5, 
"Control Limits", attached herein as Appendix B. 

The following matrix spike/ matrix spike duplicate/ matrix spike triplicate results 
were outside control limits: 

Samille Comllound % Recover~ Limits Comments 

10400-2MS Phenol 96 39-95 (1) 
10400-44MSD 2,4-Dinitrotoluene 93 28-89 (1) 
10400-44MST 2,4-Dinitrotoluene 97 28-89 (1) 
10400-64MS 2,4-Dinitrotoluene 94 28-89 (1) 
10400-64MSD 2,4-Dinitrotoluene 96 28-89 (1) 
10400-64MST 2,4-Dinitrotoluene 100 28-89 (1) 
10400-67MS 2,4-Dinitrotoluene 96 28-89 (1) 
10400-67MSD 2,4-Dinitrotoluene 91 28-89 (1) 
10400-67MST 2,4-Dinitrotoluene 100 28-89 (1) 
10400-67MSRE 1,4-Dichlorobenzene 37 38-103 (2) 
10400-67MSDRE 1,4-Dichlorobenzene 26 38-103 (2) 
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10400-67MSTRE l,4-Dichlorobenzene 28 38-103 (2) 
10400-67MSRE2 2,4-Dinitrotoluene 93 28-89 (1) 

I 10400-94MS 2,4-Dinitrotoluene 101 28-89 (1) 
10400-94MSD 2,4-Dinitrotoluene 93 28-89 (1 ) 
10400-94MST 2,4-Dinitrotoluene 90 28-89 (1 ) 
10400-115MS 2,4-Dinitrotoluene 100 28-89 (1) 
10400-115MSD 2,4-Dinitrotoluene 100 28-89 (1) 
10400-115MS Pentachlorophenol 110 17-109 (2) 
10400-115MSD Pentachlorophenol 116 17-109 (2) 

1 
10400-115MST Pentachlorophenol 119 17-109 (2) 
10400-115MST 2,4-Dinitrotoluene 101 28-89 (1) 
10400-115MSRE 2,4-Dinitrotoluene 118 28-89 (1 ) 

I 
10400-115MSDRE 2,4-Dinitrotoluene 105 28-89 (1) 
10400-115MSTRE 2,4-Dinitrotoluene 109 28-89 ( 1) 
10400-147MS 2,4-Dinitrotoluene 99 28-89 ( 1) 
10400-147MS Pentachlorophenol 129 17-109 (2) 
10400-150MS 2,4-Dinitrotoluene 98 28-89 (1 ) 
10400-150MSD 2,4-Dinitrotoluene 92 28-89 (1) 
10400-150MST 2,4-Dinitrotoluene 100 28-89 (1) 
10400-158MS 2,4-Dinitrotoluene 101 28-89 (1) 
10400-158MS Pentachlorophenol 114 17-109 (2) 
10400-158MSD 2,4-Dinitrotoluene 102 28-89 (1) 
10400-158MSD Pentachlorophenol 113 17-109 (2) 
10400-158MST 2,4-Dinitrotoluene 100 28-89 ( 1) 
10400-175MSD 2,4-Dinitrotoluene 90 28-89 (1) 
10400-175MST 2,4-Dinitrotoluene 95 28-89 (1) 
10400-184MS 2,4-Dinitrotoluene 95 28-89 (1) 
10400-184MS Pyrene 121 23-115 (2) 
10400-184MSD 2,4-Dinitrotoluene 94 28-89 ( 1) 
10400-184MSD Pyrene 119 23-115 (2) 
10400-205MS Pentachlorophenol 0 17-109 (2 ) 
10400-205MST Pentachlorophenol 0 17-109 (2) 
10400-205MSRE Pentachlorophenol 12 17-109 (2) 
10400-205MSDRE Pentachlorophenol 0 17-109 (2) 
10400-205MSTRE Pentachlorophenol 0 17-109 (2) 
10400-207MS 2,4-0initrotoluene 102 28-89 (1) 
10400-207MSD 2,4-0initrotoluene 98 28-89 (1 ) 
10400-207MST 2,4-0initrotoluene 93 28-89 (1) 
10400-207MS Pyrene 117 23-115 (2) 
10400-236MS Phenol 103 39-95 (1) 
10400-236MSO Phenol 99 39-95 (1) 
10400-236MST Phenol 101 39-95 ( 1) 
10400-249MS l,4-0ichlorobenzene 37 38-103 (2) 
10400-249MSO 1,4-Dichlorobenzene 35 38-103 (2) 
10400-249MST 1,4-0ichlorobenzene 36 38-103 (2) 

(1 ) The project Work Order specifies that where a recovery exceeds the upper 
control limit, and that control limit is less than 100%, the recovery is 
considered in control to an upper limit of 120%. No corrective action or data 
qualification required. 

(2) Per the project Work Order, matrix effect is documented by sample reanalysis. 
Should recoveries remain outside established control limits, no further corrective 
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action is required. The value is a result of reanalysis with surrogate recovery 
values remaining outside control limits. These results document matrix effect and 
are not indicative of laboratory error. No further corrective action is required. 

Functional Guidelines specifies that no action is taken on matri x spike/ matri x 
spike duplicate/ matri x spike triplicate data alone to qualify an entire case. 
Functional Guidelines further specifies that if it can be determined that the 
results of the MS/ MSD / MST affect only the sample spiked, qualification should be 
limited to that sample alone. It does not specify the manner in which data should 1 
be qualified. Laucks Testing Laboratories has chosen to qualify as estimated the 
data for all associated compounds in all associated samples when QC sample results 
are outside matr ix spike control limits, using the "E" f l ag. 

Matrix Spike Duplicate/Triplicate: 

Functional Guidelines specifies that Relative Percent Difference (RPD) value 
between matri x spike/ matri x spike duplicate and matrix spike/ matrix spike 
triplicate recoveries must be within advisory limits in the appropriate document 
governing the work. The project Work Order specifies RPD control limits in Table 
5, "Control Limits " , attached herein as Appendi x B. 

Per Functional Guidel ines, no action is required on matri x spike/ matrix spike 
duplicate results alone. It recommends, however, these data be reviewed in 
conjunction with other QC criteria to determine the need for data qualification. 
The project Work Order specifies that matrix effect is documented through 
reanalysis. Should RPDs remain outside established control limits, no further 
corrective action is required. 

RPD values were outside control 1 imits in the following samples: 

SamQle ComQound % Recover~ RPD Limits 
MS MSD / T 

10400-2MS/ MSD 1,4-Di chl orobenzene 50 42 19 10 
10400- 2MS/ MSD 1, 2,4-Tr ichl orobenzene 72 61 17 9 
10400-2MS/ MST 1, 4-D ic hl orobenzene 50 44 13 10 
10400-44MS/ MSD 1,4- Dich l orobenzene 65 73 11 10 
10400-44MS/ MST 1,4-Dichlorobenzene 65 74 13 10 
10400-67MS/ MSD Acenaphthene 81 73 11 8 
10400-67MS/ MSD Pentachlorophenol 84 60 34 26 
10400-67MS/ MST Pentachlorophenol 84 48 56 26 
10400-67MS/ MSDRE 1,4- Dichlorobenzene 37 26 34 10 
10400-67MS / MSDRE 1,2,4-Tri chlorobenzene 59 47 23 · 9 
10400-67MS/ MSDRE Acenaphthene 66 61 9 8 
10400-67MS/ MSTRE 1, 4-Dichlorobenzene 37 28 27 10 
10400-67MS/ MSTRE 1, 2,4-Trichlorobenzene 59 49 18 9 
10400-67MS/ MSTRE Acenaphthene 66 60 10 8 
10400-67MS/ MSDRE2 1,4-Dichlorobenzene 62 70 12 10 
10400-67MS/ MSTRE2 1,4- Dichlorobenzene 62 69 11 10 
10400-67MS/ MSTRE2 4- Chloro- 3- Met hylphenol 72 82 12 11 
10400-94MS/ MSD 1,4-Dichlorobenzene 52 65 23 10 
10400-94MS/ MSD 1, 2,4-Trichlorobenzene 78 87 11 9 
10400-94MS/ MST 1,4- Dichlorobenzene 52 46 12 10 

• 
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1 Sample Compound % Recover~ RPD Limits 

MS MSD / T 

I 
10400-94MS/ MST 2,4- Dinitrotoluene 101 90 11 9 
10400-115MS/ MSD l,2,4-Trichlorobenzene 59 67 13 9 
10400-115MS/ MST l,2,4-Trichlorobenzene 59 66 12 9 
10400- 115MS/ MST l,4- Dichlorobenzene 50 59 17 10 
10400- 115MS/ MSDRE l,4-Dichlorobenzene 71 63 12 10 
10400-115MS/ MSDRE l,2,4-Trichlorobenzene 79 71 11 9 
10400-115MS/ MSDRE 2,4-Dinitrotoluene 118 105 12 9 

) 
10400-115MS/ MSTRE l,4-Dichlorobenzene 71 59 19 10 
10400-115MS/ MSTRE Pyrene 109 91 17 11 
10400-125MS/ MSD l,4-Dichlorobenzene 61 70 14 10 
10400-125MS/ MSD l,2,4-Trichlorobenzene 73 83 12 10 

I 10400-125MS/MSD Pyrene 80 71 12 11 
10400-125MS/ MST l,4-Dichlorobenzene 61 73 19 10 
10400-125MS/ MST l,2,4-Trichlorobenzene 73 86 17 9 

I 10400-125MS/ MST 4-Chl oro-3-Methyl phenol 86 97 12 11 

/ 10400-147MS/ MSD Phenol 76 62 20 13 
10400-147MS/MSD 2-Chlorophenol 67 56 19 15 
10400- 147MS/ MSD l,4- Dichlorobenzene 79 61 26 10 
10400- 147MS/ MSD N-Nitroso-di-n-Propylamine 97 70 33 16 
10400-147MS / MSD l,2,4-Trichlorobenzene 89 75 16 9 
10400- 147MS/MSD 4-Chloro-3- Methylphenol 99 84 16 11 
10400-147MS / MSD Acenaphthene 87 76 14 8 
10400-147MS/ MSD 4-N itropheno 1 112 85 27 13 
10400-147MS/ MSD 2,4- Dinitrotoluene 99 87 13 9 
10400-147MS / MST Phenol 76 64 18 13 
10400-147MS/MST 1,4- Dichlorobenzene 79 61 25 10 
10400-147MS/MST N-Nitroso-di-n-Propylamine 97 71 31 16 
10400-147MS/ MST l,2,4-Trichlorobenzene 89 78 13 9 
10400-147MS/ MST Acenaphthene 87 80 9 8 
10400-147MS/ MST 4-Nitrophenol 112 81 33 13 
10400-147MS/ MST 2,4- Dinitrotoluene 99 83 18 9 
10400-147MS / MST Pent achl orophenol 129 91 34 26 
10400-150MS / MSD Acenaphthene 94 86 9 8 
10400-150MS/ MST l ,4-Dichlorobenzene 59 66 11 10 
10400- 175MS/ MSD Acenaphthene 81 88 9 8 
10400- 175MS/ MST 1,4-Dichlorobenzene 51 70 31 10 
10400- 175MS/ MST l, 2,4-Trichlorobenzene 67 85 23 9 
10400-175MS/ MST Acenaphthene 81 89 9 8 
10400-175MS/ MST 2,4-Dinitrotol uene 87 95 10 9 

'1 
10400-175MS/ MST Pentachlorophenol 50 37 31 26 
10400-205MS/ MSD Pentachlorophenol 0 39 200 26 
10400-205MS/ MST Pentachlorophenol 0 0 NA 26 
10400-205MS/ MSDRE Pentachlorophenol 12 0 200 26 
10400-205MS/ MSTRE Pentachlorophenol 12 0 200 26 

Per the project Work Order, matri x effect i s documented by sample reanalysis. 

1 
Should recoveries remain outside established control limits, no further corrective 
action is required. The value is a result of reanalysis with RPDs remaining 
outside control limits. These results document matrix effect and are not 

1 
indicative of l aboratory error. No fu r ther corrective action is required. 
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Functional Guidelines specifies that no action is taken on matrix spike/ matrix 
spike duplicate/ matrix spike triplicate data alone to qualify an entire case. 
Functional Guidelines further specifies that if it can be determined that the 
results of the MS/MSD/MST affect only the sample spiked, qualification should be 
limited to that sample alone. It does not specify the manner in which data should 
be qualified. Laucks Testing Laboratories has chosen to qualify as estimated the 
data for all associated compounds in all associated samples when QC sample results 
are outside RPD control limits, using the "E" flag. All associated results have 
been flagged "E" to indicate the results are estimates due to RPDs outside control 
limits. 

Instrument Quality Control: 

Functional Guidelines specifies internal standard area counts must not vary by 
, more than a factor of two (-50% to +100%) from the associated calibration 
standard. In addition, the retention time of the internal standard must not vary 
more than 30 seconds from the associated calibration standard . 

Instrument quality control procedures for all analysis dates met criteria set 
forth in Functional Guidelines. 

Sample Result Verification: 

Compound Identification - Functional Guidelines specifies that each compound must 
be within plus or minus 0.06 relative retention time (RRT) units of the standard 
RRT. It also specifies, for any sample compound, all ions present in the standard 
mass spectrum at a relative intensity greater than 10% must be present in the 
sample spectrum. Additionally, the difference of the ion relative intensities 
between the sample and standard spectra cannot exceed 20% and all ions greater 
than 10% in the sample spectrum but not present in the standard spectrum must be 
addressed. 

Reported compounds in all samples met identification criteria set forth in 
Functional Guidelines. 

Compound Quantitation - Functional Guidelines specifies that compound quantitation 
and adjustment of the Contract Required Quantitation Limit (CRQL) must be 
calculated as per the applicable Statement of Work. The project Work Order 
details detection limit criteria in Table 4, "Detection Limit Goals", attached 
herein as Appendix A. 

Reported compounds in all samples were correctly quantified. Detection limits for 
all samples met criteria specified in the project Work Order. 

Qther QC Issues: 

Pentachlorophenol and Fluoranthene peaks in samples 10400-193 and 10400-205 
required manual integration by the analyst due to instrument error. Manual 
integration was performed properly and the resulting area count values were within 
control limits. No data qualification was required. 
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J-1639-09 

FIELD REPLICATES 

Inorganics 

Field replicates are multiple samples taken at 
the same time and placed under similar 
circumstances, each of which is treated the same 
throughout the field and laboratory analytical 
procedures. The laboratory is unaware of which 
samples have been replicated. In general, field 
replicates can be most useful in evaluating 
variation attributable to the sampling, 
sub-sampling, handling, and storage aspects of 
an analysis. But the difference between 
analytical results for field replicates will 
also include variation attributable to 
laboratory factors such as extraction, analysts, 
reagents, instrumentation, etc. 

A total of eleven (11) replicate soil samples 
were collected and analyzed for this project. 
The Hart Crowser station identifications are the 
following: P13/HTOl; A3/HTOl; D9/HTOl; Hl/HTOl; 
Ll/HBOl; Rl/HBOl; N3/HBOl; S8/HBOl; P9/HBOl; 
L8/HBOl; and R8/HBOI. The replicate soil sample 
for an individual station is identified by 
sample depth (11 feet). One replicate soil 
sample was analyzed per 20 soil samples received. 

There is no specific review criteria for field 
replicate analyses comparability in the 
Functional Guidelines. The functional 
guidelines specifies that at least one 
laboratory duplicate sample must be analyzed 
from each group of samples of a similar matrix 
type for each sampling event or for each 20 
samples received, whichever is more frequent. 
If soil duplicate analysis results for a 
particular inorganic analyte fall outside the 
control windows of + 35 percent for RPD 
(sample values greater than 5 times the CRDL) or 
+ CRDL (sample values less than 5 times the 
CRDL) , whichever is appropriate, the results for 
that analyte in all other samples of the same 
matrix type should be flagged as estimated (J). 
The relative percent differences of field 
replicates were compared to the control windows 
specified for laboratory duplicate results. 
Listed below are the RPD values for sample 
duplicates exceeding the control limit of + 35 
percent or ± CRDL, whichever is appropriate. 
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Sample Numbers Compound 

10400-42,45 Copper 
10400-42,45 Nickel 
10400-42,45 Zinc 
10400-60,61 Copper 
10400-60,61 Lead 
10400-67,68 Chromium 
10400-67,68 Zinc 
10400-75,76 Copper 
10400-75,76 Nickel 
10400-75,76 Lead 
10400-75,76 Chromium 
10400-225,226 Copper 
10400-225,226 Lead 

Total Petroleum Hydrocarbons 

RPD 
(> 5 x 

Sample Numbers CRDLI 

10400-42,45 57 
10400-60,61 62 
10400-67,68 
10400-75,76 110 

Total Arsenic 

RPD 
( > 5 x 

Sample Numbers CRDLI 

10400-42,45 
10400-67,68 158 
10400-257,258 123 

RPD 
(> 5 
CRDL) 

116 

70 
44 

44 
69 

105 
80 
76 

106 
58 
99 

Std. 
« 5 
CRDLI 

21 

Std. 

std. Dev. 

Hart Crowser 
J-1639-09 

RDP Limits 
x « 5 x (Percent) or 

CRDLI CRDL (mg/ kgl 

+ 35 
6 + 2 

+ 35 
+ 35 

6 + 5 
+ 35 
+ 35 
+ 35 
+ 35 
+ 35 
+ 35 
+ 35 
+ 35 

Dev. RDP Limits 
x (Percent) or 

CRDL (mg/ kg) 

+ 35 
+ 35 
+ 20 -+ 35 

Dev. RDP Limits 
« 5 x (Percent) or 
CRDL) CRDL (mg/ kgl 

0.7 + 0.5 
+ 35 
+ 35 

volatile and semi volatile Organics 

There is no specific review criteria for field 
duplicate analyses comparability in the 
Functional Guidelines. Listed below are the 
relative percent differences (RPD) for sample 
duplicates. 

Page F-86 

n 

I 
I 

r. 



r 

I 
, 1 

samEle Numbers 

10400-42,45 
10400-60,61 
10400-60,61 
10400-130,131 
10400-177,178 
10400-184,185 
10400-217,218 
10400-225,226 
10400-257,258 

GC/FID Screen 

SamEle Numbers 

10400-60,61 
10400-130,131 
10400-225,226 

ComEound 

Total volatiles 
Total Volatiles 
Total Semivolatiles 
Total Semivolatiles 
Total Semivolatiles 
Total Semivolatiles 
Total Volatiles 
Total Semivolatiles 
Total Volatiles 

RPD 

39 
33 
43 
23 
15 

200 
84 

141 
26 

Hart Crowser 
J-1639-09 

There is no specific review criteria for field 
duplicate analyses comparability in the 
Functional Guidelines. Listed below are the 
relative percent differences (RPD) for sample 
duplicates. 

RPD 

82 
o 

200 

Pesticides and PCBs 

CONCLUSIONS 

There is no specific review criteria for field 
duplicate analyses comparability in the 
Functional Guidelines. Pesticides and PCBs 
were not detected in field replicate samples. 

Replicate analysis results can be used as an 
indicator of the overall precision of the sample 
results. It was our intention to analyze soils 
in duplicate for each chemical analysis based on 
the project sampling scheme. 
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RINSE BLANKS 

Hart Crowser 
J-1639-09 

The non-homogeneous nature of soil samples often 
makes it difficult to achieve good duplicate 
results compared to aqueous samples (U.S.E.P . A., 
1988). Poor replicate precision may be a result 
of sample non-homogeneity, sampling method 
defects, or laboratory technique. 

Generally, the percent difference between 
replicate soil samples is greater for samples 
collected in the test pits versus borings. A 
stainless steel spoon was used to sample soils 
from test pit walls, compared with a split-spoon 
sampler for the borings (see Appendix A) . 
Therefore, further non-homogeneity may occur 
with different sampling methods. 

The purpose of the rinse blank samples is to 
assess the degree to which a parameter of 
interest is added or removed during field 
operations such as equipment decontamination or 
sample filtration. Three rinse blank samples 
were collected and analyzed for TPH, total 
metals, EPTOX metals, volatile and extractable 
priority pollutant organic compounds, 
Pesticides/PCBs, and GC/ FID screen (selection 
1.1 via the decision process schematic). The 
sample identification and laboratory results are 
discussed below. 

The rinse blanks identified as laboratory No. 27 
and No. 73 were collected during rinsing of a 
sampling spoon (test pits). The rinse blank 
identified as No. 143 was collected during 
rinsing of a split spoon (borings). overall, 
the compounds tested were undetected except for 
the following: 
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Sample 
Number 

27 
27 
27 
27 
27 
27 
73 
73 
73 
143 
143 
143 
143 

Compound 

Petroleum O&G 
Total Copper 
Total Zinc 
Chloroform 
Bromodichloromethane 
Bis(2-ethylhexyl)phthalate 
Total Zinc 
Chloroform 
Bromodichloromethane 
Total Copper 
Total Zinc 
Chloroform 
Bis(2-ethylhexyl)phthalate 

Result 

0.5 mg/L 
0.009 mg/L 
0.087 mg/L 
29 ug/L 
1 ug/L 
4 ug/L 
0.002 mg/L 
41 ug/L 
1 ug/L 
0.002 mg/L 
0.35 mg/L 
25 ug/L 
4 ug/L 

Hart Crowser 
J-1639-09 

Qualifier 

B 
B 

B 
B 

B 
B 

B 

NOTE: B = The analyte of interest was detected in the method 
blank associated with the sample, as well as in the 
sample itself. 

Reference 

Many of the compounds detected in the rinse 
blanks were also detected in the method blank 
(e.g., zinc). Chloroform and bromodichloro
methane are found in municipal drinking water 
primarily as a consequence of chlorination 
(e.g., reported concentrations of chloroform 
range <0.3 - 311 ppb; Sittig, 1981). The 
sampling and split spoons were washed in 
sUbsequent baths of alconox and tap water before 
the distilled water rinse. Therefore, the 
detection of these compounds in the rinse blanks 
can be explained. 

Sittig, Marshal, 1981. Handbook of Toxic and 
Hazardous Chemicals, Noyes Publications, Park 
Ridge, N.J. 729p. 

U.S. Environmental Protection Agency, February 
I, 1988, Laboratory Data Validation, Functional 
Guidelines for Evaluating Organics Analyses. 

U.S. Environmental Protection Agency, May 28, 
1985, Laboratory Data Validation, Functional 
Guidelines for Evaluating Pesticides/ PCBs 
Analyses. 
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U.S. Environmental Protection Agency, Undated, 
Laboratory Data Validation, Functional 
Guidelines for Evaluating Inorganics Analyses. 
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r APPE NDIX A 
TABLE 4 
(page 1) 

r DETECTION LIMIT GOALS 

WATER SOI L 

MO L CRDL MOL CRD L 
TEST (% AR) (% AR) 

1 
Total Solids NR NR 0.1 0.1 

TE ST (mg/ l ) (mg/ l ) (mg/kg DB) (mg /kg DB) 

Petrol eum Hydrocarbons (0 & G) 0.1 0.1 20 20 

1 TOTAL METALS: (mg / l ) (mg/ l) 

Copper NR NR 1 1 
Nickel NR NR 2 2 

Cadmium NR NR 0.5 0.5 
Lead NR NR 5 5 

Chromium NR NR 1 1 
Zinc NR NR 1 1 

Arsenic NR NR 0.5 0.5 

TEST (mg/l) (mg/l) 
DISSO LV ED METALS: 

Copper 0.001 0.001 NR NR 
Nickel 0.002 0.002 NR NR 

Lead 0.005 0.005 NR NR 
Chromium 0.001 0.001 NR NR 

Zinc 0.001 0.001 NR NR 
Arsenic 0.005 0.005 NR NR 

TEST (mg / l) (mg / l) 
EP TOXICITY METALS: 

Copper NR NR 0.1 0. 1 
Nickel NR NR 0.1 0. 1 

Cadmi um NR NR 0.01 0.01 
Lead NR NR 0. 1 0. 1 

Chromium NR NR 0. 1 0.1 
Zinc NR NR 0.1 0.1 

Arsenic NR NR 0.2 0.2 

NR = analysis for this analyte in this matrix is Not Required 
MOL = Method Detection Limit 
CRDL = Contract Recommended Detection Limit 
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APPENDIX A 
TABLE 4 
(page 2) 

DETECTION LIMIT GOALS 

WATER SOIL 

MOL CRDL MOL CRDL 
TEST (ug/l) (ug / l) (ug/kg DB) (ug / kg DB) 

GC/ FID Screen, calculated as 
Phenanthrene 400 400 10 000 10 000 

PCB's: 
Aroclor-1016 0.5 0.5 33 33 
Aroclor-1221 0.5 0.5 33 33 
Aroclor-1232 0.5 0.5 33 33 
Aroclor-1242 0.5 0.5 33 33 
Aroclor-124B 0.5 0.5 33 33 
Aroclor-1254 1 1 67 67 
Aroclor-1260 1 1 67 67 

I 
TEST (ug/l) (ug/l) (ug/kg DB) (ug/kg DB) 

GC / MS EXTRACTABLES: 

Phenol 2 2 33 33 
Anil ine 10 10 170 170 
Bis(2-chloroethyl)ether 2 2 33 33 
2-Chlorophenol 2 2 33 33 
1,3-Dichlorobenzene 2 2 33 33 
1,4-Dichlorobenzene 2 2 33 33 
Benzy 1 a 1 coho 1 2 2 33 33 
1,2-Dichlorobenzene 2 2 33 33 
2- Methylphenol 2 2 33 33 
Bis (2-chloroisopropyl )ether 2 2 33 33 
4-Methyl pheno 1 2 2 33 33 
N-Nitroso-di-n-propylamine 2 2 33 33 
Hexachloroethane 4 4 67 67 
Nitrobenzene 2 2 33 33 
Isophorone 2 2 33 33 
2-Nitrophenol 4 4 67 67 
2,4-Dimethylphenol 2 2 33 33 -
Benzoic Acid 50 50 830 830 
Bis(2-chloroethoxy)methane 2 2 33 33 
2,4-Dichlorophenol 4 4 67 67 
1,2,4-Trichlorobenzene 2 2 33 33 11 Naphthalene 4 4 67 67 
4-Chloroaniline 2 2 33 33 
Hexachlorobutadiene 2 2 33 33 
4-Chloro-3-methylphenol 4 4 67 67 
2-Methylnaphthalene 2 2 33 33 
Hexachlorocyclopentadiene 4 4 67 67 

MOL ; Method Detection Limit 1 CRDL ; Contract Recommended Detection Limit 
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r APPENDIX A 

TABLE 4 
(page 3) 

! 
DETECTION LIMIT GOALS 

WATER SOIL 

r MOL CRDL MOL CRDL 
I TEST (ug / l) (ug / l) (ug / kg DB) (ug / kg DB) 

GC/MS EXTRACTABLES (cont ) : 

2,4,6-Trichlorophenol 4 4 67 67 
2,4,5-Trichlorophenol 4 4 67 67 
2-Chloronaphthalene 2 2 33 33 
2-Nitroanil ine 4 4 67 67 
Dimethyl phthalate 2 2 33 33 
Acenaphthylene 2 2 33 33 
2,6-Dinitrotoluene 4 4 67 67 
3-Nitroanil ine 10 10 170 170 
Acenaphthene 2 2 33 33 
2,4-Dinitrophenol 20 20 330 330 
4-Nitropheno 1 20 20 330 330 
Dibenzofuran 2 2 33 33 
2,4-Dinitrotoluene 4 4 67 67 
Diethyl phthalate 2 2 33 33 
4-Chlorophenyl phenyl ether 2 2 33 33 

. Fl uorene 2 .2 33 33 
4- Nitroanil ine 4 4 67 67 
4,6-Dinitro- 2-methylphenol 20 20 330 330 
N-Nitrosodiphenylamine 1 1 33 33 
1,2-Diphenylhydrazine 4 4 67 67 
4-Bromophenyl phenyl ether 4 4 67 67 
Hexachlorobenzene 2 2 33 33 
Pentachlorophenol 20 20 330 330 
Phenanthrene 2 2 33 33 
Anthracene 2 2 33 33 
Di-n-butyl phthalate 2 2 33 33 
Fluoranthene 2 2 33 33 
pyrene 2 2 33 33 
Benzidine 50 50 830 830 
Butyl benzyl phthal ate 2 2 33 33 
3,3'-Di chl orobenzidine 20 20 330 330 
Benzo(a )anthracene 2 2 33 33 . 
Chrysene 2 2 33 33 
Bis (2-ethylhexyl )phthalate 2 2 33 33 
Di-n-octyl phthalate 2 2 33 33 
Benzo (b)fluoranthene 4 4 67 67 
Benzo(k)fl uoranthene 4 4 67 67 
Benzo (a)pyrene 4 4 67 67 
Indeno (1,2,3-cd)pyrene 4 4 67 67 
Dibenzo (a,h )anthracene 4 4 67 67 
Benzo(g,h,i )perylene 4 4 67 67 

MOL ; Method Detect i on Limit 
CRDL ; Contract Recommended Detection Limit 
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APPENDIX A 
TABLE 4 
(page 4) 

DETECTION LIMIT GOALS 

WATER SOIL 

MOL CRDL MOL CRDL 1 TEST (ug/l) (ug/l) (ug/kg DB) (ug/kg DB) 
GC/ MS VOLATILES: 

Chloromethane 1 1 2 2 
Bromomethane 1 1 2 2 
Vinyl Chloride 1 1 2 2 
Ch loroethane 3 3 6 6 
Methylene Chloride 1 1 2 2 
Acetone 5 5 10 10 
Carbon Di sulfide 1 1 2 2 
1,1-Dichloroethene 1 1 2 2 
1,1-Dichloroethane 1 1 2 2 
trans-l,2-Dichloroethene 1 1 2 2 
cis-1,2-Dichloroethene 1 1 2 2 
total-1,2-Dichloroethene 1 1 2 2 
Chloroform 1 1 2 2 
2-Butanone 3 3 6 6 
1,2-Dichloroethane 1 1 2 2 
1,1,1-Trichloroethane 1 1 2 2 
Carbon Tetrachloride 1 1 2 2 
Vinyl Acetate 1 1 2 2 
Bromodichloromethane 1 1 2 2 
1,2-Dichloropropane 1 1 2 2 
Trichloroethene 1 1 2 2 
Benzene 1 1 2 2 
Dibromochloromethane 3 3 6 6 
1,1,2-Trichloroethane 1 1 2 2 
Bromoform 1 1 2 2 
4-Methy l -2-Pentanone 3 3 6 6 
2-Hexanone 3 3 6 6 
1,1,2,2-Tetrachloroethane 3 3 6 6 
Tetrachloroethene 1 1 2 2 
Toluene 1 1 2 2 
Chlorobenzene 3 3 6 6 
trans-l,3-Dichloropropene 3 3 6 6 
Ethyl benzene 1 1 2 2 
ci s-l ,.3.70 i ch 1 oropropene 3 3 6 6 
Styrene 1 1 2 2 
Total Xylenes 1 1 2 2 1 

U 
MOL = Method Detection Limit 

J CROL = Contract Recommended Detection Limit 
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COMMENTS: 

APPENDIX A 
TABLE 4 
(page 5) 

DETECTION LIMIT GOALS 

Actual reported Sample Detection Limits (SOLs) may vary from the target 
detection limits listed herein. There are several circumstances which 
can result in SOLs which are elevated above the CRDLs. 
Typically, these are: 

1) Insufficient sample volume submitted to perform preparation according 
to established methodology. 

2) Dilution of a sample extract or digest for reasons of matrix 
interference or to bring another compound of interest within linear 
range. 

3) Extraction of the sample at the "medium" or "high" levels, rather 
than a typical "low" level extraction. This involves employing a 
smaller sample size and is a decision made on visual appearance of 
the sample and/ or odor. 

In addition, it should be noted that the limits of detection shown for 
soil analysis have been normalized to reflect a total solids value of 
100%. In fact, soil samples will generally have total solids of 75-80% 
and SOLs will be correspondingly increased. 
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APPENDIX B 
TABLE 5 
(page 1) 

CONTROL LIMITS 

I (Matrix Spike/ Matrix Spike Duplicate/ Matrix Spike Triplicate) 

WATER SOIL 

TEST % Recovery RPD % Recovery RPD 

Petroleum Hydrocarbons (0 & G) 74-126 0-11 82-114 0-13 

TOTAL METALS: 

Copper 75-125* 0-7 75-125* 0-5 
Nickel 75-125* 0-5 75-125* 0-6 
Cadmium 75-125* 0-5 75-125* 0-7 
Lead 75-125* 0-7 75-125* 0-6 
Chromium 75-125* 0-6 75-125* 0-8 
Zinc 75 - 125* 0-6 75-125* 0-5 
Arsenic 75-125* 0-7 69-118 0-8 

(water control 1 imits apply to EP Toxicity Metals) 

GC/FID Screen, calculated as 
Phenanthrene @ @ @ @ 

PCBs: 
Aroclor 1260 20-150# 0-30# 20-150# 0-41# 

GC/MS EXTRACTABLES: 

Phenol 16-72 0-18 39-95 0-13 
2-Chlorophenol 31-122 0-15 25-102* 0-15 
1,4-Dichlorobenzene 36-97* 0-16 38-103 0-10 
N-Nitroso-di-n-propylamine 41-116* 0-17 41-126* 0-16 
1,2,4-Trichlorobenzene 50-105 0-14 43-110 0-9 
4-Chloro-3-methylphenol 46-108 0-11 47-113 0-11 
Acenaphthylene 44-110 0-12 45-116 0-8 
4-Nitrophenol 10-78 0-21 11-114* 0-13 
2,4-Dinitrotoluene 43-109 0-15 28-89* 0-9 
Pentachlorophenol 35-120 0-11 17-109* 0-26 
Pyrene 26-127* 0-11 23-115 0-11 

GC/ MS VOLATILES: 

1,I-Dichloroethane 53-131 0-7 59-129 0-8 
J Trichloroethene 71-120* 0-7 76-145 0-9 

Benzene 76-127* 0-8 66-142* 0-9 
Toluene 76-125* 0-13 59-139* 0-8 
Chlorobenzene 73-128 0-8 68-139 0-7 

# = This is an estimated 1 imit and is not based on experimentally I derived data. 
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APPENDIX B 
TABLE 5 
(page 2) 

CONTROL LIMITS 
(Surrogate Spike) 

WATER 

% Recovery 

GC/ FID Screen, calculated as 
Phenanthrene @ 

PCBs: 

Dibutylchlorendate 
Isodrin 

GC/ MS EXTRACTABLES: 

2-Fluorophenol 
d5-Phenol 
2-Bromophenol 
d5-Nitrobenzene 
2-Fluorobiphenyl 
d10-Azobenzene 
2,4 , 6-Tribromophenol 
d14-p-Terphenyl 

GC/ MS VOLATILES: 

d4- 1,2-Dichloroethane 
d8-Toluene 
p- Bromofluorobenzene 

43-152 
32-96 

18-75 
15-49 
36-113 
45-105 
44-100 
48-116 
26-122 
33-141* 

79-116 
88-110* 
86-115* 

* ~ EPA Control Limits (all others are Laucks in-house ) 

SOIL 

% Recovery 

@ 

24-154 
20-112 

30-99 
27-105 
30-107 
45-100 
54-103 
34-123 
19-122* 
29-130 

74-125 
81-117* 
75-115 

@ = Addition of spiking and/ or surrogate compounds to an extract of what 
i s anticipated to be a contaminated sample prepared for screening 
analysis is not meaningful. The spiking and / or surrogate compounds 
will interfere with, and most probably enhance, sample results. 
Therefore, the laboratory will perform duplicate and triplicate 
sample analyses on one per twenty (or one per batch, if fewer than 
twenty ) screens, with an RPD goal of 30% between the replicates. 



COMMENTS: 

APPENDIX B 
TABLE 5 
(page 3) 

CONTROL LIMITS 

Where a recovery exceeds the upper control limit, and that control limit 
was <100%, the recovery will be deemed in control to an upper limit of 
120%. 

In the case of GC/ MS extractables up to two surrogates (one acid and/ or 
one base/ neutral compound) may be out of control and the analysis be 
deemed in control, with no requirement for re-analysis. 

In the case of the PCB anal ys is, dibutylchlorendate (DBC ) is the CLP 
surrogate and isodrin is a second surrogate added at Laucks' discretion . 
Should isodrin recovery be outside control limits, the analysis is 
deemed in control as long as DBC is in control. 

COMPLETENESS: 

Laboratory goal is 90% completeness. Matrix effect is documented 
through performance of a re-ana lysis. Should recoveries or RPDs remain 
out of control, no further corrective action is required. If data are 
90% complete, outliers are regarded as anomalies. 

u 
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APPENDIX C 
72 Hour Sequence for Pesticide/PCB Analysis 

1. Evaluation Standard Mi x A 
2. Evaluation Standard Mix B 
3. Evaluation Standard Mix C 
4. Individual Standard Mix A* 
5. Individual Standard Mi x B* 
6. Toxaphene 
7. Arochlors 1016/1260 
8. Arochlor 1221** 
9. Arochlor 1232** 

10. Arochlor 1242 
11. Arochlor 1248 
12. Arochlor 1254 
13. 5 Samples 
14. Evaluation Standard Mi x B 
15. 5 Samples 
16. Individual Standard Mix A or B 
17. 5 Samples 
18. Evaluation Standard Mi x B 
19. 5 Samples 
20. Individual Standard Mix A or B (whichever not run in step 16) 
21. 5 Samples 
22. Repeat the above sequence starting with Evaluation Standard Mi x B (s tep 14) 
23. Pesticide/ PCB analysis sequence must end with Individual Standard 

Mix A and B regardless of number of samples analyzed 

* These may be one mixture. 
** Arochlors 1221 and 1232 must be analyzed at a mlnlmum of once per month on 

each instrument and each column . Copies of these chromatograms must be 
submitted with each Case for instruments and columns used to quantitate 
samples in that Case. 

U.S.E.P.A Contract Laboratory Program . Statement of Work for Organics Analysis. 
10/ 86 
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Element 

Al 
Sb 
As 
Ba 
Be 
Cd 
Ca 
Cr 
Co 
Cu 
Fe 
Pb 
Mg 
Mn 
Hg 
Ni 
K 
Ag 
Se 
Na 
Tl 
V 
Zn 

APPENDIX D 
Control Limits 

Solid Laboratory Control Sample 
LCS (0287) 

True Value 
(mg /kg) 

325 
211 
917 
[4.8] 
19.4 
45.4 

196200 
99.6 

144 
6910 

22430 
236 

118100 
208 

12. 7 
60.9 

[50] 
22.2 
39.2 

[50] 
39.0 
65 .8 

187 

Control Limit s 
(mg /kg) 

225 
127 
635 

o 
16 . 5 
35.7 

166800 
79 .2 

125 
6006 

17770 
188 

100400 
177 

8.5 
49.2 
o 

15.5 
19.1 
o 

24.6 
51.7 

138 

424 
294 

1199 
40 
22.3 
55 . 1 

225600 
120 
162 

7820 
27080 

285 
129900 

139 
17.0 
72 .6 

1000 
29.0 
59.4 

1000 
53.5 
79 .9 

236 

[x] Denotes values which are greater than or equal to the 
instrument detection limit but less than the contract required 
detection 1 imit. 
Values for these elements are below the CRD L and the windows 
are given for advisory purposes only . 

Quality Assurance Laboratory , Environmental Research Center, 
University of Nevada, Las Vegas . 
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APPENDIX E 
Tuning and Performance Criteria 

Decafluorotriphenylphosphine (DFTPP ) 

51 
68 
70 

127 
197 
198 
199 
275 
365 
441 
442 
443 

Ion Abundance Criteria 

30.0 - 60.0% of m/ z 198 
less than 2.0% of m/ z 69 
less than 2.0% of m/ z 69 
40.0 - 60.0% of m/ z 198 
less than 1.0% of m/ z 198 
base peak, 100% relative abundance 
5.0 - 9.0% of m/ z 198 
10.0 - 30.0% of m/ z 198 
greater than 1.00% of m/z 198 
present, but less than m/ z 443 
greater than 40.0% of m/ z 198 
17.0 - 23.0% of m/ z 442 

Bromofluorobenzene (BFB ) 

50 
75 
95 
96 

173 
174 
175 
176 
177 

Ion Abundance Criteria 

15.0 - 40.0% of the base peak 
30.0 - 60.0% of the base peak 
base peak, 100% relative abundance 
5.0 - 9.0% of the base peak 
less than 2.0% of m/ z 174 
greater than 50.0% of the base peak 
5.0 - 9.0% of m/z 174 
greater than 95.0%, but less than 101.0% of m/ z 174 
5.0 - 9.0% of m/ z 176 

Laboratory Data Validation. Functional Guidelines for Evaluating 
Organics Analyses, Hazardous Site Evaluation Division, U.S.E.P.A., 
February 1, 1988. 
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Sample Receipt 

Thirty water samples were received between the dates of July 5 and July 12, 
1988. All samples were received intact and in good condition, with no 
exceptions. 

Laboratory number 10740 was assigned to this project and each indiv idual sampl e 
was given a discrete sub- sample number (i.e.,10740-1, 10740-2, etc). The 
attached Table I details the identification of each sample and the date on which 
it was received. 

There were no discrepancies between sample identification and the chain-of
custody documents. 

At your verbal requests not all samples were analyzed. The samples which were 
held without analysis, and dates of notification, were: 

Lab No. 

10740-18 
10740-19 
10740-22 
10740-27 

Identification 

Rinse Blank 12:30 
MW-2D 09:00 
Poss. Petroleum Prod. 
Rinse Blank 

Notification Date 

07/ 08/ 88 
07/ 12/ 88 
07 / 11/ 88 
07 / 11/ 88 

At your request, one sample was not logged into the laboratory numbering system. 
This sample was received on July 8, 1988 and is identified as LW-13S 10:50. 

At your request, Hart Crowser's sample identification was changed for two 
samples. Laucks' lab no. 12740-17 was changed from MW-2D to MW-21 and Laucks' 
lab no. 12740-19 was changed from MW-21 to MW-2D by the laboratory after 
consu l tation with your office. 

The samples were held in cold storage at 4°C until removed for preparation 
and/ or analysis. 

F -/0;;< 
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Lab Sample HC Samp l e Date Date Interim 
Number Number Station l.0. Sampled Rec'd Due Date 

10740 PAC CAR LW-50 07105/88 07105/88 08/11/88 
10740 2 PAC CAR LW- 15S 07105/88 07105/88 08/11188 
10740 3 PACCAR LW-1 2S 07/05/88 07/05/88 08/11/88 
107 40 4 PAC CAR LW-1 20 07/05/88 07/05/88 08/11188 
10740 5 LW-2S 07/06/88 07/06/88 08/11/88 
10740 6 LW-20 07/06/88 07/06/88 08/11188 
10740 7 LW-3S 07/06/88 07/06/88 08/11188 
10740 8 LW- 30 07/06/88 07/06/88 08/11188 
10740 9 LW-90 07/06/88 07/06/88 08/11188 
10740 10 LW-9S 07/06/88 07/06/88 08/11188 
10740 11 LW-5S 07/07/88 07/07/88 08/11/88 
10740 12 OM-3~ 07/07/88 07/07/88 08/11/88 
10740 13 LW-60 07/07/88 07/07/88 08/11188 
10740 14 LW-6S 07/07/88 07/07/88 08/11188 
10740 15 LW- 100 07/07 /88 07/07/88 08/ 11188 
10740 16 LW-10S 07 /07/88 07/07/88 08/11188 
10740 17 MW-2I 07/07/88 07/07/88 08/11188 
10740 18 rinse blank 07/07/88 07/07/88 08/11188 
10740 19 MW-20 07/08/88 07/08/88 08/11188 
107 40 20 LW-13S 07/08/88 07 /08/88 08/11188 
10740 21 LW-130 07/08/88 07/08/88 08/11188 
10740 22 Petro. LW-130 07/08/88 07/08/88 08/11/88 
10740 23 MW- 3I 07/08/88 07/08/88 08/11188 
10740 24 LW-14S 07/08/88 07/08/88 08/11188 
10740 25 LW-1S 07/08/88 07/08/88 08/11188 
10740 26 LW-1D 07/08/88 07/08/88 08/11188 
10740 27 rinse blank. 07/08/88 07 /08/ 88 08/11188 
10740 28 LW-80 07/11/88 07/11188 08/11/88 
10740 29 MW-1 07/11/88 07/11/88 08/11/88 
10740 30 rinse blank 07/12/88 07/12/88 08/11188 

n 

Table I : Sample Identification (page 1 of 1) u 
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Methods of Analysis 

Samples were analyzed as specified in the communication of June 30, 1988 (letter 
from Barbara Gleason to Phil ip Spadaro) and Laboratory Work Order of 
July 7,1988. 

Specific methods of analysis employed are shown on each sample result page. Two 
letter codes are used to indicate the volumes from which test methods are drawn. 
These codes are defined as shown below: 

SW = Test Methods for Evaluating Solid Waste (SW 846), U.S.E.P.A., 
November, 1986. 

EP = Methods for Chemical Analysis of Water and Wastes, U.S.E.P.A., 
March, 1983. 

LX = A Laucks Testing Laboratories in-house method or modification of a 
previously published method. LX methods are described below. 

Laucks Testing Laboratories Methods 

WM1: A modification of method SW 3010. The volume is reduced once during 
digestion and diluted back up to lOX less than the starting volume. 
Both are HN03 and HCl digestions. 

WM3-A: Modification of Standard Methods 303E. 
vary from Standard Methods, KI is used 
preserved, not digested, sample. 

Some of the volumes of reagents 
rather than NaI and Laucks uses 
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Reporting Conventions 

The following abbreviations appear in these reports: 

MOL ; Method Detection Limit 

SOL ; Sample Detection Limit This figure can vary from sample to sample, 
dependent on sample size, matr ix interferences, etc . 

CRDL; Contract Recommended Detection Limit. 

RE ; Reported values are the results for a re-extracted and re-analyzed 
sample. 

Sample results may be flagged with a one-letter code designed to provide 
additiona l information about the analysis or the value reported. The flags 
employed are defined below. Where no flag is present, the analyte was detected 
and the value reported is the measured concentration. 

U ; The analyte was not detected. The value reported is the greater of the SOL 
or the CRDL, if any . 

B ; The analyte of interest was detected in the method blank associated with the 
sample, as well as in the sample itself. ( If the sample result is U f l agged, 
no B flag is applied .) 

o ; The value reported is based on analysis of a diluted sample or extract. The 
dilution was made to bring another compound of interest within linear range 
or because of matrix effect. 

E ; The reported value is qua l ified and should be considered an estimate. 
Comments on reasons for this qualification appear in the Quality 
Control Report accompanying these test results . (This is equivalent to the 
Funct ional Guidelines "J" flag.) 

R ; The flagged data point is not useable, for reasons discussed in the Quality 
Control Report. 

By convention, if an anal yte is not detected and if the SOL is less 
CRDL, the CRDL value is reported with a U flag . The implication is 
analyte was detected at the SOL level either. If the SOL is larger 
CRD L, it becomes the value which is U flagged. 

than 
that 
than 
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no 
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Analytical History 

Dates of analysis for every preparation and analytical procedure are shown on 
the data sheets provided for each sample. In addition, this information is 
summarized in attached Table II for all samples. 

Any preparation or analytical procedure performed outside of hold i ng times is 
marked (*) and appropriate comments appear in the Quality Control narrative 
included with this report. 
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I Dissolved Dissolved 
Lab Sample HC Sample Date I Arseni c ICAP 

Number Number Station LO. Samp led I Prep. Anal. Prep . Ana 1 . 

I 
10740 1 PACCAR LW-sO 07/05/88 I 08/01/88 08/02/88 07/26/88 08/02/88 
10748 2 PACCAR LW-IsS 07/05/88 I 08/01/88 08/02/88 07/26/88 08/02/88 
10740 1 D~CCAR LW-12S 07/05/88 I 08/01/66 08/02/66 07/26/66 08/02/66 
10740 l P~CCAR LW-120 07/05/88 I 08/01/88 08/02/68 07/26/88 08/02/88 
10740 ; LW-2S 07/06/68 I 06/01/88 08/02/88 07/26/68 08/02/66 

I 10740 6 LW-20 07/06/68 I NA NA NA NA 
10740 I LW-3S 07/06/68 I 06/01/68 06/02/86 07/26/66 06/02/88 
10740 8 LW-30 07/06/86 I 08/01/66 08/02/68 07/26/88 08/02/88 
10740 9 LW-90 07/06/86 I 08/01/66 08/02/66 07/26/88 08/02/66 
10740 10 LW-9S 07/06/66 I 08/01/88 06/02/86 07/26/88 08/02/88 
10740 11 LW-sS 07/07/68 I 06/01/88 06/02/86 07/26/86 06/02/88 
10740 12 OM-3~ 07/07/88 I 08/01/66 08/02/86 07/26/88 08/02/88 
10740 13 LW-60 07/07/88 I 08/01/86 08/02/68 07/26/88 08/02/88 I IC740 J4 LW-6S 07/07/68 I 08/01/66 06/02/66 07/26/68 08/02/88 
10740 1 = LW-I00 07/07/68 I 06/01/88 08/02/88 07/26/86 06/02/88 
10 74 (' \(, LW- I0S 07/07/86 I NA NA NA NA 
107 M ' ]7 MW -21 07/07/88 I 08/01/88 08/02/86 " ) 126/68 08/02/88 
1 r;~' ~ c 18 rinse blank. 07/07/68 I NA NA NA NA 
1 O~; 4 (' '9 MW -20 07/08/68 I NA NA NA NA 

] ; !l l. 7, LW- 13S 07/06/88 I 08/01/66 08/02/66 07/26/88 08/02/88 
10lM c' LW-130 07/06/88 I 08/01/66 08/02/68 01/26/68 08/02/88 
H:J4L' 2/ Petro. LW- 130 07/06/68 I NA NA NA NA 
10740 23 MW -31 07/08/68 I 08/01/86 08/02/88 07/26/66 06/02/68 
10740 24 LW-14S 07/08/88 I 08/01/88 08/02/88 07/26/88 08/02/88 
10740 25 LW-IS 07/06/88 I 08/01/86 06/02/88 07/26/68 08/02/88 
10140 26 LW-I0 01/06/68 I 06/01/88 06/02/88 01/26/66 06/02/68 
10740 27 rinse blank 07/08/68 I NA NA NA NA 
10740 26 LW-80 07/11/88 I NA NA NA NA 
10740 29 MW-l 01/11/68 I 08/01/88 06/02/88 07/26/86 08/02/88 
10740 30 rinse blank 07/12/68 I 06/01/88 08/02/88 I 01/26/88 08/02/88 

I 

u 
TabJe 11: AnaJyticaJ History (page 1 of 3) 0 
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I Total I Total 

[ 
Lab Sample HC Sample Date I Arsenic I lCAP 

Number Number Station LD. Sampled I Prep. Anal. I Prep. Anal. 

I I 
10740 1 PAC CAR LW-5D 07/05/88 I NA NA I NA NA 

I 10740 2 PAC CAR LW-15S 07/05/88 I NA NA I NA NA 
10740 3 PAC CAR LW-12S 07/05/88 I NA NA I NA NA 

10740 4 PAC CAR LW-12D 07/05/88 I NA NA I NA NA 

10740 5 LW-2S 07/06/88 I NA NA I NA NA 

10740 6 LW-2D 07/06/88 I NA NA I NA NA 

10740 7 LW-3S 07/06/88 I NA NA I NA NA 

10740 8 LW-3D 07/06/88 I NA NA I NA NA 

10740 9 LW-9D 07/06/88 I NA NA I NA NA 

10740 10 LW-9S 07/06/88 I 08/01/88 08/02/88 I 07/26/88 08/02/88 
10740 11 LW-5S 07/07/88 I NA NA I NA NA 

10740 12 DM-30 07/07/88 I NA NA I NA NA 

10740 13 LW-60 07/07/88 I NA NA I NA NA 

10740 14 LW-6S 07/07/88 I NA NA I NA NA 

10740 15 LW-10D 07/07/88 I NA NA I NA NA 

10740 16 LW-10S 07/07/88 I NA NA I NA NA 

10740 17 MW-2l 07/07/88 I NA NA I NA NA 

10740 18 rinse blank 07/07/88 I NA NA I NA NA 
10740 19 MW-2D 07/08/88 I NA NA I NA NA 

10740 20 LW-13S 07/08/88 I NA NA I NA NA 

10740 21 LW-13D 07/08/88 I NA NA NA NA 
10740 22 Petro. LW-130 07/08/88 I NA NA NA NA 

10740 23 MW-3l 07/08/88 I 08/01/88 08/02/88 07/26/88 08/02/88 

10740 24 LW-14S 07/08/88 I NA NA NA NA 

10740 25 LW-1S 07/08/88 I NA NA NA NA 

10740 26 LW-1D 07/08/88 I NA NA NA NA 

10740 27 rinse blank 07/08/88 I NA NA NA NA 

10740 28 LW -8D 07/11/88 I NA NA NA NA 

10740 29 MW-1 07/11/88 I NA NA NA NA 

10740 30 rinse blank 07 /12/88 I 08/01/88 08/02/88 07/26/88 08/02/88 

Table II: Analytica l History (page 2 of 3) 
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I GC/MS 
Lab Sample HC Sample Date I BAN 

Number Number Station 1.0. Sampled I Prep. Anal. 
I 

10740 1 PAC CAR LW-50 07/05/88 I NA NA 
10740 2 PAC CAR LW-15S 07/05/8B I NA NA 
10740 3 PAC CAR LW-12S 07/05/8B I 07/09/B8 07/13/8B 
10740 4 PAC CAR LW-120 07/05/BB I 07/09/8B 07/13/88 
10740 5 LW-2S 07/06/8B I 07/09/88 07/13/88 
10740 6 LW-20 07/06/8B I NA NA 
10740 7 LW-3S 07/06/88 I 07/09/88 07/14/88 
10740 8 LW-30 07/06/88 I 07/09/88 07/13/88 
10740 9 LW-90 07/06/88 I 07/09/88 07/14/88 
10740 10 LW-9S 07/06/88 I 07/09/88 07/14/88 
10740 11 LW-5S 07/07/88 I NA NA 
10740 12 OM-3~ 07/07/88 I 07/18/88* 07/22/88 
10740 13 LW-60 07/07/88 I 07/11/88 07/1 4/88 
107 40 14 LW-6S 07/07/88 I 07/11/88 07/15/88 
10740 15 LW-100 07/07/88 I NA NA 
10740 16 LW-10S 07/07/88 I 07/11/88 07/15/88 
10740 17 MW -2! 07/07/88 I 07/1 4/88 07/21/88 
10740 18 rinse blank. 07/07/88 I NA NA 
10740 19 MW-20 07/08/88 I NA NA 
10740 ;>0 LW-13S 07/08/88 I 07/14/88 07/21 / 88 
10740 21 LW-13D 07/08/88 I NA NA 
10740 22 Petro . LW-13D 07/08/88 I NA NA 
10740 23 MW-3! 07/08/88 I 07/14/88 07/21/88 
10740 24 LW-14S 07/D8/88 I D7/23/88* 08/08/88 
10740 25 LW-IS 07/08/88 I 07/14/88 07/21/88 
10740 26 LW-l0 07/08/88 I NA NA 
10740 27 rinse blank 07/08/88 I NA NA 
10740 28 LW-8D 07/11/88 I NA NA 
10740 29 MW-l 07/11/88 I D7/14/88 07/20/88 
10740 30 rinse bl ank 07/12/88 I 07/14/88 07/18/88 

* Indicates procedure performed outside of holding time. 

Table 11: Analytical History (page 3 of 3) 

GC/MS 
VOA 

Anal. 

NA 
07/11/88 
07/11/B8 
07/11/88 
07/11/BB 
07/11/BB 
07/11/88 

I 07/11/88 
I 07/11/88 
I 07/11/88 
I NA 
I 07/12/88 
I 07/12/88 
I 07/12/88 
I 07/12/88 
I 07/12/88 
I 07/12/88 
I NA 
I NA 
I 07/12/88 
I NA 
I NA 
I 07/12/88 
I 07/12/88 
I 07/12/88 
I 07/12/88 
I NA 
I 07/12/88 
I 07/12/88 
I 07/1 6/88 

II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
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Quality Control Report 
Sumnary 

Total and Dissolved Arsenic 

All total and dissolved arsenic data generated for this project are 
determined to be acceptable for use. No data qualification was required. 

Total and Dissolved Metals 

All total and dissolved metals data generated for this project are 
determined to be acceptable for use. The following results have been 
qualified: 

Zinc result for sample 10740-1 has been qualified as an estimate due to 
serial dilution result outside of control limits. 

Zinc result for sample 10740- 8 has been qualified as an estimate since 
the sample concentration was less than 10 times the blank concentration; 
redigestion and reanalysis were not performed. 

- Zinc results for samples 10740-1 through 10740-5 and 10740-7 through 
10740-15 have been qualified due to associated blank contamination. 

Volatile Organics 

All volatile organics data generated for this project are determined to be 
acceptable for use. No data qualification was required. 

Semi-Volatile Organics 

All semi-volatile organics data generated for this project are determined 
to be acceptable for use with the following qualifications and exceptions: 

Results for sampl e 10740- 12RE and 10740-24RE have been qualified as ' 
estimated due to extraction outside of holding time. 

Reported results for Bis(2-ethylhexy l ) phthalate in samples 10740-3 
through 10740-5 and 10740-8 have been qualified due to associated method 
blank contamination. 

Negative acid compound results for sample 10740- 12RE have been qualified 
as unuseable due to surrogate recoveries outside control limits. 
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Completeness 

Completeness represents the percentage of generated data points which are 
fully useable for intended purposes. A project goal of 80% completeness 
was set; the laboratory goal was 90% completeness. 

There is no universally accepted method for measuring completeness. Two 
reasonable approaches are: 

A) Compare the quantity of unuseable data pOints (those flagged "R") to the 
quantity of data points generated overall on submitted samples. By this 
approach. 15 points of 2208 have been "R" flagged. for a completeness 
percentage of 99.3. 

B) More stringentl y. compare the quantity of qualified data points (those 
flagged "R". "E" and "B" ) to the quantity of data points generated overall 
on submitted samples . For this project . 160 points of 2208 have been so 
flagged (i ncluding those which are double- flagged ). fo r a completeness 
percentage of 92.7. 

By either approach. both proj ect and laboratory goals for completeness have 
been achieved. 
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Total and Dissolved Arsenic 
(Methods LX WM3-A / SW 7061) 

This section provides an evaluation of the total arsenic data by criteria 
found in Laboratory Data Validation. Functional Guidelines for Evaluating 
Inorganics Analyses, U.S.E.P.A., Office of Emergency and Remedial Response, 
undated, and criteria specified in the Work Order between Hart Crowser, Inc. 
and Laucks Testing Laboratories, Inc., dated July 7, 1988. Samples were 
batched for analytical and reporting purposes and data validation remarks are 
similarly appropriate to the batch. 

Sample Holding Time: 

The project Work Order and Functional Guidelines each specify that nitric acid 
preserved water samples must be digested and analyzed within 180 days of 
sample collection. 

All samples were digested and analyzed within the prescribed holding times 
specified in Functional Guidelines and the project Work Order. 

Calibration: 

Functional Guidelines specifies the daily instrument calibration for Atomic 
Absorption (AA) analysis. It also specifies that a calibration blank and at 
least three standards must be used in establishing an analytical curve for AA 
analyses. Functional Guidelines further specifies the initial calibration 
shall be verified using EPA Quality Control Solutions or an independent 
standard at a concentration other than that used for initial calibration, but 
still within the calibration range. In addition, initial calibration 
verification results must fall within the control limits of 90-110% of the 
true value, with the exception of tin and mercury for which the results must 
fall within control limits of 80-120% of the true value. 

For continuing calibration verification, Functional Guidelines specifies that 
continuing calibration checks and calibration blanks mu st be analyzed at a 
minimum frequency of 10% or every two hours during the analysis, whichever is 
more frequent. The calibration blank result must be less than the CRDL. The 
blank and calibration check must al so be analyzed after the last analytical 
sample. It further specifies that continuing calibration checks must be 
performed at or near the mid- range level of the curve using one of the 
following standards: EPA QC, Standard Reference Materials or a contractor 
prepared standard prepared from a source other than that used for initial 
calibration standards. For AA analyses, the continuing calibration results 
must fall within 90-110% of the true value, with the exception of tin and 
mercury for which the results must fall within the control limits 80-120% of 
the true value. 

Initial and continuing calibrations for all analysis dates met all criteria 
specified in Functional Guidelines. 
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Method 81 ank: 

Functional Guidelines specifies that no contaminants should be present in the 
blank(s). It further specifies that one blank must be prepared for every 20 
samples or batch of samples, whichever is more frequent. Should a compound be 
detected in the blank, no action is required if the concentration is below the 
CRDL. If a compound is detected in the blank at a level greater than the 
CRDL, for any group of samples associated with that blank, the concentration 
of the sample with the least concentrated analyte must be 10 times the blank 
concentration or all associated samples that are less than 10 times the blank 
concentration must be redigested and reanalyzed. 

Samples were batched for analytical purposes. Two method blanks were prepared 
with each batch for a total of 4 method blanks. No target compounds were 
detected in the blanks. 

Laboratory Control: 

Functional Guidelines specifies one aqueous Laboratory Control Standard (LCS) 
shall be analyzed for each sample digestion batch or 20 samples, whichever is 
more frequent. The aqueous LCS must be an EPA QC solution or a standard that 
meets internal calibration standard criteria . It further specifies that 
aqueous LCS results must fall within the established control limits of 80-
120%. 

All laboratory control standard results were within control limits specified 
in Functional Guidelines. 

Matrix Spike: 

Functional Guidelines specifies at least one matrix spike shall be performed 
for each group of similar matrix samp les or for each 20 samples received, 
whichever is more frequent. Field blanks cannot be used for matrix spikes . 
Functional Guidelines further specifies that the spike must be added prior to 
digestion and that the spike recovery must be within the control limits of 75-
125%. The project Work Order details the same matrix spike recovery control 
limits in Table 3, "Control Limits", attached herein as Appendi x B. 

Al l matri x spike/ matrix spike duplicate / matri x spike triplicate recovery 
results were within control limits specified in Functional Guidelines and -the 
project Work Order. 

Matrix Spike Duplicate/Triplicate: 

Functional Guide l ines does not specify any criteria for the evaluation of 
matrix spike duplicates and triplicates . The project Work Order specifies the 
Relat i ve Percent Difference (RPD ) between matrix spike/ matrix spike triplicate 
recovery results cannot exceed the control limits set forth in the project 
Work Order . The required limits are detailed in Table 3, "Control Limits", 
attached herein as Appendix B. 
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r All RPO values between matrix spike/ matrix spike duplicate and matrix 
spi ke/ matrix sp i ke triplicate recovery results were within control limits set 
forth in the project Work Order. 

Instrument Quality Control: 

Functional Guidelines does not explicitly specify criteria for evaluating 
Atomic Absorption (AA ) instrument performance. Per the U.S.E.P.A. Contract 
Laboratory Program, Statement of Work for InorganiC Analysis, one atomic 
absorption standard at the Contract Required Detection Limit (CROL) 
concentration must be analyzed. All compounds must be detected in the CROL 
standard. This guideline was applied to all AA analyses performed under the 
project Work Order. 

All CROL criteria were met for all analysis dates. 

Sample Result Verification: 

Functiona l Guidelines specifies that al l data reduction, reporting and 
documentation must be performed in accordance with the appropriate Statement 
of Work. The project Work Order details detection limits in Table 2, 
·Oetection Limi t Goals", attached herein as Appendi x A. 

All reported results and detection limits are acceptable based on criteria set 
forth in the project Work Order. 

Other QC Issues: 

Three samples, 10740-10, 23, and 30, were analyzed for both total and 
di ssolved metals. All remaining samples were anal yzed for di ssolved metals 
on ly. Per the project Work Order, samp l es for disso lved metal anal ysis wil l 
be filtered in the field prior to being placed in laboratory containers. 
Analytical procedures for total and dissolved metals were the same. 
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Total and Dissolved Metals 
(Methods LX WMI / SW 6010) 

This section provides an evaluation of the total metals' data by criteria 
found in Laboratory Data Validation, Functional Guidelines for Evaluating 
Inorganics AnalYses, U.S.E.P.A., Office of Emergency & Remedial Response, 
undated, and criteria specified in the Work Order between Hart Crowser, Inc. 
and Laucks Testing Laboratories, Inc., dated July 7, 1988. Samples were 
batched for analytical and reporting purposes and data validation remarks are 
similarly appropriate to the batch. 

'Includes Copper, Nickel, Lead, Chromium, Zinc 

Sample Holding Time: 

The project Work Order and Functional Guidelines each specify that nitric acid 
preserved water samples must be digested and analyzed within 180 days of 
sample collection. 

All samples were digested and analyzed within the prescribed holding times 
specified in Functional Guidelines and the project Work Order. 

Calibration: 

Functional Guidelines specifies daily instrument calibration for ICP analysis, 
It also specifies that a calibration blank and at least one standard must be 
used in establishing an analytical curve for ICP analysis. Functional 
Guidelines further specifies the initial calibration shall be verified using 
EPA Quality Control Solutions or an independent standard at a concentration 
other than that used for initial calibration, but still within the calibration 
range . In addition, initial calibration verification results must fall within 
the control limits of 90-110% of the true value. 

For continuing calibration verification, Functional Guidelines specifies that 
continuing calibration checks and calibration blanks must be analyzed at a 
minimum frequency of 10% or every two hours during the analysis, whichever is 
more frequent. The calibration blank result must be less than the CRDL. The 
blank and calibration check must also be analyzed after the last analytical 
sample . It further specifies that continuing calibration checks must be 
performed at or near the mid-range level of the curve using one of the 
following standards: EPA QC, Standard Reference Materials or a contractor 
prepared standard prepared from a source other than that used for initial 
calibration standards. For ICP analyses, the continuing calibration results 
must fal l within 90-110% of the true value. 

Initial and continuing calibrations for all analysis dates met criteria 
specified in FunctioQ_C\l ....§l!.! deli!les. 

F-1I5 

J 

J 

J 

I 

J 

[J 

[J 

] 

o 
) 



[ 

Method Blank: 

Functional Guidelines specifies that no contaminants should be present in the 
blank(s). It further specifies that one blank must be prepared for every 20 
samples or batch of samples, whichever is more frequent. Should a compound be 
detected in the blank, no action is required if the concentration is below the 
CRDL. If a compound is detected in the blank at a level greater than the 
CROL, for any group of samples associated with that blank, the concentration 
of the sample with the least concentrated analyte must be 10 times the blank 
concentration or all associated samples that are less than 10 times the blank 
concentration must be redigested and reanalyzed. 

Samples were batched for analytical purposes. One method blank was prepared 
with each batch for a total of 2 blanks. No target compounds were detected in 
the blanks with the following exception: 

Blank 10 Compound Concentration 

B0726ICP.W01 Zinc 0.001 mg!l 

Per Functional Guidelines, if the blank concentration is less than the CRDL, 
no corrective action is required. In addition, if the blank concentration is 
above the CRDL, the concentration of the least concentrated associated sample 
must be 10 times the blank concentration. 

The blank concentration was at the CRDL. The analyte concentration in the 
least concentrated sample (10740-8) was 7 times the blank concentration. 
Functional Guidelines specifies that, should the sample concentration be less 
than 10 times the blank concentration, results are to be qualified. Laucks 
Testing Laboratories utilizes the "8" flag to indicate the compound was 
detected in both the sample(s) and associated blank. Sample 10740-8 has been 
flagged "8" per the aforementioned criteria . In addition, the result has been 
"E" flagged as an estimate, as the sample was not redigested or reanalyzed. 
All other associated samples contained an analyte concentration in excess of 
10 times the blank concentration. Per Functional Guidelines, positive results 
at a concentration greater than 10 times the blank concentration do not 
require qualification as estimates. They are, however, "8" flagged, as the 
detected compound was present in the associated blank . 

Laboratory Control: 

Functional Guidelines specifies one aqueous Laboratory Control Standard (LCS) 
shall be analyzed for each sample digestion batch or 20 samples, whichever is 
more frequent. The aqueous LCS must be an EPA QC solution or a standard that 
meets internal calibration standard criteria. It further specifies that 
aqueous LCS results must fall within the established control limits of 80-
120%. 
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All laboratory control standard results were within control limits specified 
in Functional Guidelines. 

Matrix Spike: 

Functional Guidelines spec ifies at least one matrix spike shall be performed 
for each group of similar matrix samples or for each 20 samples received, 
whichever is more frequent. Field blanks cannot be used for matrix spikes. 
Functional Guidelines further specifies that the spike must be added prior to 
digestion and that the spike recovery must be within the control limits of 75-
125%. The project Work Order details the same matrix spike recovery control 
limits in Table 3, "Control Limits", attached herein as Appendix B. 

All matri x spike/ matri x spike duplicate/ matri x spike triplicate recovery 
values were within control limits specified in Functional Guidelines and the 
project Work Order . 

Matrix Spike Duplicate/Triplicate: 

Functional Guidelines does not specify any criteria for the evaluation of 
matrix spike duplicates and triplicates. The project Work Order specifies the 
Relative Percent Difference (RPO) between matrix spike/ matrix spike 
duplicate/matrix spike triplicate recovery results cannot exceed the control 
limits set forth in the project Work Order. The required limits are detailed 
in Table 3, "Control Limits", attached here i n as Appendix B. 

All RPD values between matrix spike/matrix spike duplicate and matrix 
spike/matrix spike tripl icate recoveries were within control limits specified 
in the project Work Order . 

Instrument Quality Control: 

ICP Interference Check Sample - Funct ional Guidelines specifies ICP 
interference check samples must be run at the beginning and end of each sample 
analysis run or, at minimum, twice per 8 hour shift, whichever is more 
frequent. It further specifies the check sample resu lts must be within +/ -
20% of the established mean value. 

Interference check sample results for all analysis dates met criteria 
specified in Functional Guidelines. 

In addition, a standard at the CROL concentration must be anal yzed and all 
compounds must be detected. 

All compounds were detected in the CROL standard for all analysis dates. 

J 

1 

) 

] 

II 
I 
) 

J 



f 

f 

Serial Dilutions - Functional Guidelines specifies that, for ICP analysis, one 
sample from a group of samples with a similar matrix or a group of 20 samples, 
whichever is more frequent, must undergo at least one serial dilution. The 
difference between the original and diluted sample cannot exceed 10%. 

Two serial dilutions were performed; All results were in control with the 
following exceptions: 

Sample Compound Initial Dilution % Difference Comments 

10740-1 Lead .006 mg /l .Oll mg/l 59 (2) 
10740-1 Zinc .034 mg/l .039 mg/l 14 (1) 
10740-24 Chromium .001 mg/l .006 mg/l 143 (2) 

(1) Functional Guidelines specifies that, if the difference between the 
original and diluted results is not within 10%, interference effects should be 
suspected and all data should be qualified. In accordance with Functional 
Guidelines, the result has been flagged "E" to indicate the result is 
estimated due to possible interferences. 

(2) Functional Guidelines specifies that the 10% criteria apply only if the 
analyte concentration is minimally 10 times above the detection limit after 
dilution. The diluted result is less than 10 times the detection limit. No 
corrective action required. 

Sample Result Verification: 

Functional Guidelines specifies that data reduction, reporting and 
documentation is to be performed in accordance with the appropriate Statement 
of Work. Detection limits are detailed in Table 2, "Detection Limit Goals", 
attached herein as Appendix A. 

All reported results and detection limits were acceptable per criteria 
specified in the project Work Order . 

Other QC Issues: 

Three samples, 10740-10,23 and 30, were analyzed for both total and dissolved 
metals. All remaining samples were analyzed for dissolved metals only. Per 
the project Work Order, samples for dissolved metals analysis will be filtered 
in the field prior to being placed in laboratory containers. Analytical 
procedures for total and dissolved metals were the same. 
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Volatile Organi c Compounds 
(Method SW 8240) 

This section provides an evaluation of the volatile organic compounds data by 
criteria found in Laboratory Data Validation, Functional Guidelines for 
Evaluating Organics Analyses, Hazardous Site Evaluation Division, U.S.E.P.A., 
February 1, 1988, and criteria specified in the Work Order between Hart 
Crowser, Inc. and Lauck s Testing Laboratories, Inc., dated July 7, 1988. 
Samples were batched for analytical and reporting purposes and data validation 
remarks are similarly appropriate to the batch. 

Sample Holding Time: 

The project Work Order and Functional Guidelines each specify that unpreserved 
water samples must be analyzed within 7 days of sample collection. 

All volati l e organics samples were analyzed within the prescribed holding 
times specified in Functional Guidelines and the project Work Order. 

GC/HS Tuning: 

Functional Guidelines specifies that tuning and performance criteria have been 
established to ensure mass resolution, identification and, to some degree, 
sensitivity. It defines both basic and expanded (appropriate under some 
circumstances) ion abundance criteria for tuning of the mass spectrometer with 
Bromofluorobenzene (B FB ), as shown in Appendix C. 

Basic ion abundance criteria specified in Functional Guidelines were met for 
all analysis dates. 

Calibration: 

Following Functional Guidelines, the Percent Relative Standard Deviation 
(%RSD) for the Cal i bration Check Compounds (CCCs) in the Initial Ca libration 
cannot exceed 30%. The Percent Difference (%0) between the response factor 
for the continuing calibration standard and Initial Calibration cannot exceed 
25%. 

For calibration , the mass spectrometer monitors the average RRFs for the 
system performance check compounds (S PCCs) . Per Functional Guidelines, these 
must be equal to or greater than 0.05 . Per Laucks Testing Laboratories' 
internal QA procedures, and U.S . E.P. A. 's Sta tement of Work for the Contract 
Laboratory Program, these must be greater than or equal to 0.300, with the 
exception of bromoform, which must be greater than or equal to 0. 250 . These 
criteria are more stri ngent than those in Functional Guidelines . 

Initial and continu i ng calibrations for all analysis dates met Percent 
Relative Standard Deviation and Percent Difference criteria as specified in 
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Functional Guidelines. In addition, system performance check compounds for all 
analysis dates met criteria set forth in both Functional Guidelines and Laucks 
Testing Laboratories' internal qua l ity assurance procedures. 

Method Blank: 

Functional Guidelines specifies that no contaminants should be present in the 
blank(s). Should a compound be detected in the blank, no action is taken 
unless the compound is also detected in the sample(s). If a common laboratory 
contaminant is detected in both the sample and the associated blank, the 
results are qualified by elevating the detection limit when the sample 
concentration is less than 10 times the blank concentration. Compounds 
considered to be common laboratory contaminants are: Methylene chloride, 
Acetone, Toluene, 2-butanone and common phthalate esters. Should a compound 
other than a common contaminant be detected in the sample and associated 
blank, the results must be qualified when the sample concentration is less 
than 5 times the blank concentration. 

Samples were batched for analyt i cal purposes. One method blank was analyzed 
with each sample batch, for a total of 3 method blanks. No target compounds 
were detected in any of the method blanks. 

Functional Guidelines specifies that sample and blank surrogate recoveries 
must be within limits as per the applicable Statement of Work. The project 
Work Order details the surrogate recovery criteria for volatile organics 
analysis in Table 3, "Control Limits", attached herein as Appendix B. 

Functional Guidelines further specifies that if one volatile surrogate is 
outside established control limits , or if one volatile surrogate has a 
recovery of less than 10%, then reanalysis should be performed. It also 
acknowledges that the sample itself may produce interference effects that are 
outside laboratory control. The project Work Order specifies that matrix 
effect should be documented by sample reanalysis. Should recoveries remain 
outside the established control limits , no further corrective action is 
required. 

Surrogate recovery values for all samples and blanks were within control 
limits specified in the project Work Order. 

Matrix Spikes: 

Functional Guidel ines specifies that all spike recoveries must be within the 
advisory limits established in the appropriate document governing the work. 
The project Work Order details the matrix spike recoveries for volatile 
organics analysis in Table 3, "Control Limit s", attached herein as Appendix B. 
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All matrix spike/matrix spike duplicate/matrix spike triplicate recovery 
results were within the control limits specified in the project Work Order. 

Matrix Spike Duplicates/Triplicates: 

Functional Guidelines specifies that Relative Percent Differences (R PDs) 
between matrix spike/ matrix spike duplicate / matrix spike triplicate recoveries 
must be within advisory limits in the appropriate document governing the work. 
The project Work Order specifies that all RPDs between matrix spike/matrix 
spike duplicate / matrix spike triplicate recoveries must be within the limits 
set forth in the project Work Order, detailed in Table 3, "Control Limits" , 
and attached here in as Appendi x B. 

All RPD values between matrix spike/matrix spike duplicate and matrix 
spike/ matrix spike t r iplicate recoveries were within the control limit s set 
forth in the project Work Order. 

Instrument Quality Control: 

Functional Guidelines specifies that internal standard area counts must not 
vary by more than a factor of two (-50% to +100%) from the associated 
calibration standard. It further specifies that the retention time of the 
internal standard must not vary by more than +/- 30 seconds from the 
associated calibration standard. 

Instrument quality control procedures for all analysis dates met criteria set 
forth in Functional Guidelines. 

Sample Result Verification : 

Compound Identification - Functional Guidelines specifies that each compound 
must be within +/ - 0.06 relative retention time (RRT) units of the standard 
RRT. It also specifies, for any sample compound, all ions present in the 
standard mass spectrum at a relative intensity greater than 10% must be 
present in the sample spectrum. Additionally. the difference of the ion 
relative intensities between the sample and standard spectra cannot exceed 20% 
and all ions greater than 10% in the sample spectrum but not present in the 
standard spectrum must be addressed. 

Reported compounds in all samples met the identification criteria set forth in 
Functional Guidelines. 

Compound Quantitation - Functional Guidelines specifies that compound 
quantitation and adjustment of the CRQL must be calculated as per the 
applicable Statement of Work. The project Work Order details detection limit 
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criteria in Table 2, "Detection Limit Goals", and attached herein as Appendix 
A. 

Reported compounds in all samples were correctly quantified. Detection limits 
for all samples met criteria specified in the project Work Order. 

Other OC Issues: 

None. 
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Semi-Volatile Organic Compounds 
(Methods SW 3510 / SW 8270) 

This section provides an evaluation of the semi-volatile organic compounds 
data by criteria found in Laboratory Data Validation, Functional Guidelines 
for Evaluating Organics Analyses, Hazardous Site Evaluation Division, 
U,S,E,P.A" February 1, 1988, and criteria specified in the Work Order between 
Hart Crowser, Inc. and Laucks Testing Laboratories, Inc., dated July 7, 1988. 
Samples were batched for analytical and reporting purposes and data validation 
remarks are similarly appropriate to the batch. 

Sample Holding Time: 

The project Work Order and Functional Guidelines each specify that unpreserved 
water samples must be extracted within 7 days and analyzed within 40 days of 
sample collection. 

All samples were extracted and analyzed within the holding times specified in 
Functional Guidelines with the following exceptions: 

Sample 

10740-12 
10740-24 

Date Sampled 

07 / 07 / 88 
07 / 08/ 88 

Date Extracted 

07 / 18/ 88 
07/23/ 88 

Comments 

Reextraction required 
Reextraction required 

The samples were reextracted due to low surrogate recoveries in the initial 
extraction, Functional Guidelines specifies that, should sample holding times 
be exceeded, all results should be flagged as estimated. Following these 
guidelines, all results for the above-referenced samples have been flagged "E" 
to indicate the results are estimated, 

GC!MS Tuning: 

Functional Guidelines specifies that tuning and performance criteria are 
established to ensure mass resolution, identification, and, to some degree, 
sensitivity. It details both basic and expanded (appropriate under some 
circumstances) ion abundance criteria for tuning of the mass spectrometer with 
Decafluorotriphenylphosphine (DFTPP ) , as detailed in Appendix C. 

Basic ion abundance criteria specified in Functional Guidelines were met for 
all analysis dates. 

Calibration: 

Following Functional Guidelines, the Percent Relative Standard Deviation 
(%RSD) for the Calibration Check Compounds (CCCs ) in the Initial Calibration 
cannot exceed 30%, The Percent Difference (%0) between the response factor 
for the continuing calibration standard and the Initial Calibration cannot 
exceed 25%. 
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For calibration, the mass >pectrometer monitors the average RRFs for the 
system performance check compounds (SPCCs). Per Functional Guidelines, these 
must be equal to or greater than 0.05. 

Initial and continuing calibrations for all analysis dates met Percent 
Relative Standard Deviation and Percent Difference criteria as specified in 
Functional Guidelines. In addition, system performance check compounds for 
all analysis dates met criteria set forth in Functional Guidelines. 

Method Blank: 

Functional Guidelines specifies that no contaminants should be present in the 
blank(s). Should a compound be detected in the blank, no action is taken 
unless the compound is also detected in the sample(s). If a common laboratory 
contaminant is detected in both the sample and the associated blank, the 
results are qualified by elevating the detection limit when the sample 
concentration is less than 10 times the blank concentration. Compounds 
considered to be common laboratory contaminants are: Methylene chloride, 
Acetone, Toluene, 2-butanone and common phthalate esters. Should a compound 
other than a common contaminant be detected in the sample and associated 
blank, the results must be qualified when the sample concentration is less 
than 5 times the blank concentration. 

Samples were batched for analytical purposes. One method blank was prepared 
with each batch for a total of 5 blanks. No target analytes were detected in 
the blanks with the following exception: 

Sample Compound Concentration 

B0709MSV.WLQ Bis (2-ethylhexyl ) phthalate 2 ug/ l 

Functional Guidelines specifies that when a common laboratory contaminant is 
detected in both the sample and the blank, results must be qualified when the 
sample concentration is less than 10 times the blank concentration. Compound 
concentrations in the associated samples were less than 10 times the blank 
concentration. All reported results for Bis(2-ethylhexyl) phthalate in the 
samples of concern have been flagged "B" to indicate the analyte of conce~n 
was detected in the associated blank as well as the samples. 

Surrogates: 

Functional Guidelines specifies that sample and blank surrogate recoveries 
must be within limits as per the applicable Statement of Work. The project 
Work Order details the surrogate recovery criteria for semi-volatile organics 
analysis in Table 3, "Control Limits", attached herein as Appendix B. 
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Functional Guidelines further specifies that if two base/ neutral or acid 
surrogates are outside established control limits, or if one base / neutral or 
acid surrogate has a recovery of les s than 10%, reanalysis should be 
performed.- It also ac knowledges that the sample itself may produce 
i nterference effects that are outside laboratory control. The project Work 
Order specifies that matri x effect should be documented by sample reanalysis. 
Should recoveries remain outside the established control limits, no further 
correct i ve act ion is required. 

All surrogate recoveries were withi n the established control limits with the 
following exceptions: 

Sample Compound % Recovery Limits Comments 

B0709MSV.WLQ d5-Phenol 54 15-49 (1 ) (2) 
B0714MSV.WLE d14-p-Terphenyl 28 33-141 (2) 
10740-3 2-Fluorophenol 11 18-75 (2) 
10740-5 dS-Phenol 61 lS-49 (1) (2) 
10740-7 dS-Phenol S8 lS-49 ( 1 ) (2) 
10740-8MS dS-Phenol 74 lS- 49 (1) (2) 
10740-8MSD dS-Phenol 74 lS- 49 (1 ) (2) 
10740-8MST dS-Phenol 77 lS-49 (1) (2) 
10740-9 dS-Phenol 53 15-49 (1) (2) 
10740-12RE 2-Fluorophenol 2 18-7S (3) (S) 
10740-12RE dS-Phenol 1 lS-49 (3) (S) 
10740-12RE 2-Bromophenol 8 36-113 (3) (S) 
10740-12RE 2,4,6-Tribromophenol 10 26-122 (3) (4) 
10740-13MS dS-Phenol 50 15-49 ( 1) (2) 
10740-13MST d5-Phenol 50 lS -49 (1) (2) 

(1) Per the project Work Order , if an established upper control limit is less 
than 100%, the recovery will be deemed in control to an upper control limit of 
120%. See Appendix B. No corrective action required. 

(2) Per Functional Guidelines and the proj ect Work Order, two acid or 
base/neutral surrogate compounds may be out of control and the analysis be 
considered in control. No correct i ve action required. 

(3) Per the project Work Order, matrix effect is documented by sample 
reanalysis. Should recoveries remain outside established control limits, no 
further corrective action is required. The value is a result of reanalysis 
with surrogate recovery val ues remaining outside control limits. These 
results document matrix effect and are not indicative of laboratory error. No 
further corrective act i on requ ired . 

(4) Functional Guide lines spec i fies that, if at least two acid or 
base/ neutral surrogate recovery values are outside contro l limits but above 
10%, all results in that acid or base/neutral fraction should be qualified as 
estimated . No positive re sul ts were reported. Negative results have been 
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flagged per (5) due to other sample surrogates exhibiting recoveries below 
10%. 

(5) Per Functional Guidelines, if any surrogate in an acid or base/neutral 
fraction shows less than 10% recovery, all positive results for that fraction 
should be flagged as estimated and all negative results should be flagged as 
unuseable. No positive results were reported. In accordance with Functional 
Guidelines, negative acid compound results have been flagged "R" to indicate 
the results are unuseable. 

Matrix Spike: 

Functional Guidelines specifies that all matri x spike recoveries must be 
within the advisory limits established in the appropriate document governing 
the work. The project Work Order details matri x spike/matrix spike 
duplicate/matrix spike triplicate control limits for semi-volatile organics 
analysis in Table 3, "Control Limits", attached herein as Appendix B. 

All matrix spike/matrix spike duplicate/matrix spike triplicate recovery 
results were in control with the following exceptions: 

Sample Compound % Recovery Limits 

10740-8MS Phenol 76 16-72 
10740-8MSD Phenol 82 16-72 
10740-8MSD 4- Nitrophenol 85 10-78 
10740-8MST Phenol 75 16-72 
10740-8MST 4-Nitrophenol 86 10-78 
10740-13MST 4-Nitrophenol 79 10-78 

Per the project Work Order, if an established upper control limit is less than 
100%, the recovery will be deemed in control to an upper control limit of 
120%. See Appendix B. No corrective action required. 

Matrix Spike Duplicate/Triplicate: 

Functional Guidelines specifies that Relative Percent Differences (RPDs) 
between matrix spike/ matrix spike duplicate/ matrix spike triplicate recoveries 
must be within advisory limits in the appropriate document governing the work. 
The project Work Order specifies that all RPDs between matrix spike/ matrix 
spike duplicate/ matrix spike triplicate recoveries must be within the limits 
set forth in the project Work Order, detailed in Table 3, "Control Limits", 
and attached herein as Appendi x B. 

All RPO values between matri x sp i ke/ matr ix spike duplicate and matri x 
spike/ matri x spike trip l icate ' recoveries were within the control limits set 
forth in the project Work Order. 
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Instrument Quality Control: 

Functional Guidelines specifies internal standard area counts must not vary by 
more than a factor of two (- 50% to +100%) from the associated calibration 
standard. In addition, the retention time of the internal standard must not 
vary more than +j- 30 seconds from the associated calibration standard. 

Instrument quality control procedures for all analysis dates met criteria set 
forth in Functional Guidelines. 

Sample Result Verification: 

Compound Identification - Functional Guidelines specifies that each compound 
must be within +j- 0.06 relative retention time (RRT ) units of the standard 
RRT. It al so specifies, for any sample compound, all ions present in ~he 
standard mass spectrum at a relative intensity greater than 10% must be 
present in the sample spectrum. Additionally, the difference of the ion 
relative intensities between the sample and standard spectra cannot exceed 20% 
and all ions greater than 10% in the sample spectrum but not present in the 
standard spectrum must be addressed. 

Reported compounds in all samples met identification cri teria set forth in 
Fu nctional Guidelines. 

Compound Quantitation - Functional Guid~ljB~~ specifies that compound 
quantitation and adjustment of the CRQL must be calculated as per the 
applicable Statement of Work. The project Work Order details detection limit 
criteria in Table 2, "Detection Limit Goals", attached herein as Appendix A. 

Reported compounds in all samples were correctly quantified. Detection limits 
for all samples met criteria specified in the project Work Order. 

Other QC Issues: 

Samples 10740-12 and 10740-24 required reextraction due to low surrogate 
recovery values in t he initial extraction. All result s and comments presented 
are based on the reext r action and not the initial extracti on. 
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Hart Crowser 
J-1639-09 

RINSE BLANKS 

Sample 
Number 

30 
30 

The purpose of the rinse blank samples is to 
assess the degree to which a parameter of 
interest is added or removed during field 
operations such as equipment decontamination or 
sample filtration. One rinse blank sample was 
collected and analyzed for dissolved metals, 
total metals, volatile and extractable priority 
pollutant organic compounds. The sample 
identification and laboratory results are 
discussed below. 

The rinse blank identified as laboratory No. 30 
was collected during rinsing of a stainless 
steel bailer. Overall, the compounds tested 
were undetected except for the following: 

Compound 

dissolved copper 
total copper 

Result 

0.002 mg/ L 
0.002 mg/ L 

Qualifier 

Page F-128 



APPENDI X A 
TABLE 2 
(page 1) 

DETECTION LIMIT GOALS 

I WATER SOIL 

MOL CRDL MOL CRDL 
TEST (% AR) (% AR) 

Total Sol ids NR NR 0.1 0.1 

TEST (mg / l ) (mg / l) (mg / kg DB )(mg / kg DB) 

Petroleum Hydrocarbons (0 & G) 0.1 0.1 20 20 

TOTAL METALS: (mg/l) (mg/l) 

Copper 0.001 0.001 1 1 
Nickel 0.002 0.002 2 2 

Cadmium NR NR 0.5 0.5 
Lead 0.005 0.005 5 5 

Chromium 0.001 0.001 1 1 
Zi nc 0.001 0.001 1 1 

Arsenic 0.005 0.005 0.5 0. 5 

TEST (mg / l ) (mg / l) J DISSOLVED METALS: 

Copper 0.001 0.001 NR NR 
Nickel 0 .002 0.002 NR NR 

Lead 0.005 0.005 NR NR 
Chromi um 0.001 0.001 NR NR 

Zinc 0.001 0.001 NR NR 
Arsenic 0.005 0.005 NR NR 

TEST (mg/ l) (mg / l ) 
EP TOXICITY META LS: 

Co pper NR NR 0. 1 0.1 1 Nickel NR NR 0.1 0.1 
Cadmium NR NR 0.01 0.01 

Lead NR NR 0.1 0.1 I Chromium NR NR 0.1 0.1 
Zinc NR NR 0. 1 0.1 

Arseni c NR NR 0.2 0.2 

NR = analysis for th is analyte in this matri x is Not Required 
MOL = Method Detection Limit I CRD L = Contract Recommended Detect ion Limit 
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APPENDIX A 
TABLE 2 
(page 2) 

DETECTION LIMIT GOALS 

WATER SOIL 

MO L CRD L MO L CRD L 
TEST (ug/ l) (ug/l) (ug/kg DB) (ug/kg DB) 

) GC/ FID Screen, calculated as 
I Phenant hrene 400 400 10 000 10 000 

! 
PCB'·s: 

Aroclor-1016 0.5 0. 5 33 33 
Aroclor- 1221 0.5 0.5 33 33 
Aroc l or -1232 0.5 0. 5 33 33 

1 ' Aroc l or -1242 0.5 0.5 33 33 
Arocl or- 1248 0.5 0.5 33 33 
Arocl or-1254 1 1 67 67 
Aroclor- 1260 1 1 67 67 

TEST (ug / l ) (ug / l) (ug / kg DB) (ug / kg DB) 
GC / MS EXTRACT ABLES: 

Phenol 2 2 33 33 
Anil i ne 10 10 170 170 
Bis (2-chloroethyl)ether 2 2 33 33 
2-Chlorophenol 2 2 33 33 
l ,3- Dichlorobenzene 2 2 33 33 
l ,4-Dichlorobenzene 2 2 33 33 
Benzyl alcohol 2 2 33 33 
l,2-Dichlorobenzene 2 2 33 33 
2-Methylphenol 2 2 33 33 
Bis (2-chloroisopropyl )ether 2 2 33 33 
4-Methyl phenol 2 2 33 33 
N-Nitroso-di-n-propylami ne 2 2 33 33 
Hexachloroethane 4 4 67 67 
Nitrobenzene 2 2 33 33 
Isophorone 2 2 33 33 
2-Nitropheno 1 4 4 67 67 
2,4- Dimethylphenol 2 2 33 33 
Benzoic Ac i d 50 50 830 830 
Bis (2- chloroethoxy )methane 2 2 33 33 
2,4-Dichlorophenol 4 4 67 67 
l,2,4-Trich l orobenzene 2 2 33 33 
Naphthalene 4 4 67 67 
4-Chloroanil ine 2 2 33 33 
Hexachlorobutadiene 2 2 33 33 
4-Chloro-3-methyl phenol 4 4 67 67 
2-Methylnaphthalene 2 2 33 33 
Hexachlorocycl opent adiene 4 4 67 67 

MOL = Method Detection Limi t 
CRDL = Contract Recommended Detection Limit 
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TABLE 2 
(page 3) 

DETECTION LIMIT GOALS 

I WATER SOIL 

MDL CRDL MDL CRDL 
TEST (ug / l) (ug / l ) (ug / kg DB ) (ug/kg DB) 

GC/ MS EXTRACTABLES (cont): 

2,4,6-Trichlorophenol 4 4 67 67 
2,4,5-Trichlorophenol 4 4 67 67 
2-Chloronaphthalene 2 2 33 33 
2-Nitroanil ine 4 4 67 67 
Dimethyl phthalate 2 2 33 33 
Acenaphthylene 2 2 33 33 
2,6-Dinitrotoluene 4 4 67 67 
3-Nitroanil i ne 10 10 170 170 
Acenaphthene 2 2 33 33 
2,4-Dinitrophenol 20 20 330 330 
4-Nitropheno 1 20 20 330 330 
Dibenzofuran 2 2 33 33 
2,4-Dinitrotoluene 4 4 67 67 
Diethyl phthalate 2 2 33 33 
4-Chlorophenyl phenyl ether 2 2 33 33 
Fluorene 2 2 33 33 
4-Nitroanil ine 4 4 67 67 
4,6-Dinitro-2-methylphenol 20 20 330 330 
N-Nitrosodiphenylamine 1 1 33 33 
1,2-Diphenylhydrazine 4 4 67 67 
4-Bromophenyl phenyl ether 4 4 67 67 
Hexachlorobenzene 2 2 33 33 
Pentachlorophenol 20 20 330 330 
Phenanthrene 2 2 33 33 
Anthracene 2 2 33 33 
Di-n-butyl phthalate 2 2 33 33 
Fluoranthene 2 2 33 33 
Pyrene 2 2 33 33 
Benzidine 50 50 B30 830 
Butylbenzy l phthalate 2 2 33 33 
3,3'-Dichlorobenz i dine 20 20 330 330 
Benzo(a )anthracene 2 2 33 33 
Chrysene 2 2 33 33 
Bis(2-ethylhexyl )phthalate 2 2 33 33 
Di-n-octyl phthalate 2 2 33 33 
Benzo(b )fluoranthene 4 4 67 67 

J Benzo(k)fluoranthene 4 4 67 67 
Benzo (a)pyrene 4 4 67 67 
Indeno (1,2,3- cd )pyrene 4 4 67 67 I Dibenzo (a,h )anthracene 4 4 67 67 
Benzo(g,h,i )perylene 4 4 67 67 

MO L = Method Detect ion Limit } CRDL = Contract Recommended Detection Limit 
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TABLE 2 
(page 4) 

f 
DETECTION LIMIT GOALS 

WATER SOIL 

MOL CRDL MOL CRDL 
TEST (ug / l) (ug / l) (ug/kg DB) (ug/kg DB) 

GC / MS VOLATILES: 

Chloromethane 1 1 2 2 
Bromomethane 1 1 2 2 
Vinyl Chloride 1 1 2 2 
Chloroethane 3 3 6 6 
Methylene Chloride 1 1 2 2 
Acetone 5 5 10 10 
Carbon Disulfide 1 1 2 2 
1,1-Dichloroethene 1 1 2 2 
1,1-Dichloroethane 1 1 2 2 
trans-l,2-Dichloroethene 1 1 2 2 
cis-l,2-Dichloroethene 1 1 2 2 
total-l,2-Dichloroethene 1 1 2 2 
Chloroform 1 1 2 2 
2-Butanone 3 3 6 6 
1,2-Dichloroethane 1 1 2 2 
1,1,1-Trichloroethane 1 1 2 2 
Carbon Tetrachlor i de 1 1 2 2 
Vinyl Acetate 1 1 2 2 
Bromodichloromethane 1 1 2 2 
l,2-Dichloropropane 1 1 2 2 
Trichloroethene 1 1 2 2 
Benzene 1 1 2 2 
Dibromochloromethane 3 3 6 6 
1,l,2-Trichloroethane 1 1 2 2 
Bromoform 1 1 2 2 
4-Methyl-2-Pentanone 3 3 6 6 
2-Hexanone 3 3 6 6 
1,1,2,2-Tetrachl oroethane 3 3 6 6 
Tetrachloroethene 1 1 2 2 
Toluene 1 1 2 2 
Chlorobenzene 3 3 6 6 
trans-l,3-Dichloropropene 3 3 6 6 
Ethyl benzene 1 1 2 2 
cis-1,3-Dichloropropene 3 3 6 6 
Styrene 1 1 2 2 
Total Xylenes 1 1 2 2 

! 

1 
MOL = Method Detection Limit 
CRDL = Contr act Recomme nded Detect i on Limit 
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COMMENTS: 

APPENDIX A 
TABLE 2 
(page 5) 

DETECTION LIMIT GOALS 

Actual reported Sample Detection Limits (SOLs) may vary from the target 
detection limits listed herein. There are several circumstances which 
can result in SOLs which are elevated above the CRDLs. 
Typically, these are: 

1) Insufficient sample volume submitted to perform preparation according 
to established methodology. 

2) Dilution of a sample extract or digest for reasons of matrix 
interference or to bring another compound of interest within linear 
range. 

3) Extraction of the sample at the "medium" or "high" levels, rather 
than a typical "low" level extraction. This involves employing a 
smaller sample size and is a decision made on visua l appearance of 
the sample and/ or odor. 

In addition, it should be noted that the limits of detection shown for 
soil analysis have been normalized to reflect a total solids value of 
100%. In fact, soil samples will generally have total solids of 75-80% 
and SOLs will be correspondingly increased. 
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APPENDIX B 
TABLE 3 
(page 1) 

CONTRO L LIMITS 
(Matrix Spike/ Matrix Spike Du plicate/Matrix Spike Triplicat e) 

WAT ER SOI L 

TEST % Recovery RPD % Recovery RPD 

Petroleum Hydrocarbons (0 & G) 74-126 0-11 82 - 114 0-13 

TOTAL ME TALS : 

Copper 75-125* 0- 7 75-125* 0- 5 
Ni cke l 75- 125* 0- 5 75-125* 0-6 
Cadm ium 75- 12 5* 0-5 75-125* 0-7 
Lead 75- 125* 0-7 75-125* 0-6 
Chromium 75- 125* 0- 6 75- 125* 0-8 
Zinc 75-125* 0-6 75-125* 0- 5 
Arsenic 75- 125* 0-7 69-118 0-8 

(water control limits apply to EP Tox i city Metals) 

GC/ FID Screen, cal culated as 
Phenanthrene @ @ @ @ 

PCBs: 
Aroclor 1260 20-150# 0-30# 20-150# 0-41# 

GC/MS EXTRACTABLES: 

Phenol 16-72 0- l B 39- 95 
2-Chlorophenol 31-122 0-15 25- 102* 
1,4-Dichlorobenzene 36-97* 0-16 38-103 
N-Nitroso-di-n-propylamine 41-116* 0-17 41-126* 
1,2,4-Trichlorobenzene 50-105 0-14 43-110 
4-Chloro-3-methylphenol 46-108 0-11 47-113 
Acenaphthylene 44-110 0- 12 45-116 
4-Nitrophenol 1O-7B 0-21 11- 114* 
2,4-Dinitrotoluene 43-109 0-15 28-B9* 
Pentachlorophenol 35-120 0-11 17-109* 
Pyrene 26-127* 0- 11 23-115 

GC/ MS VOLATILES: 

l,1-0ichloroethane 53-131 0-7 59- 129 
Trichloroethene 71-120* 0-7 76-145 
Benzene 76-127* 0- 8 66-142* 
Toluene 76-125* 0-13 59-139* 
Chlorobenzene 73-128 0-8 68-139 

# = This is an estimated limit and is not based on exper i mentally 
derived data . 

0-13 
0-15 
0- 10 
0-16 
0-9 
0-11 
0-8 
0- 13 
0-9 
0-26 
0-11 

0-8 
0-9 
0-9 
0-8 
0-7 
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APPENDIX B 
TABLE 3 
(page 2) 

CONTROL LIMITS 
(Surrogate Spike) 

WATER SOIL 

TEST % Recovery % Recovery 

GC / FID Screen, calculated as 
Phenanthrene @ @ 

PCBs: 

Dibutylchlorendate 43-152 24-154 
Isodrin 32-96 20-112 

GC / MS EXTRACTABLES: 

2-Fluorophenol 18-75 30-99 
d5-Phenol 15-49 27-105 
2-Bromophenol 36- 113 30-107 
d5-Nitrobenzene 45- 105 45-100 
2-Fluorobiphenyl 44-100 54-103 
d10-Azobenzene 48-116 34-123 
2,4,6-Tribromophenol 26-122 19-122* 
d14- p- Terphenyl 33-141* 29-130 

GC/ MS VOLATILES : 

d4- 1,2- Dichloroethane 79- 116 74-125 
d8-Toluene 88- 110* 81-117* 
p-Bromofluorobenzene 86-115* 75-115 

* EPA Control Limits (all others are Laucks in-house) 

@ = Addition of spiking and / or surrogate compounds to an extract of what 
is anticipated to be a contaminated sample prepared for screeni ng 
analysis is not meaningful. The spiking and/ or surrogate compounds 
will interfere with, and most probably enhance, sample results. 
Therefore, the laboratory wil l perform duplicate and triplicate 
sample ana ly ses on one per twenty (or one per batch, if fewer than 
twenty ) screens, with an RPD goal of 30% between the repl icates. 
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COMMENTS: 

APPENDIX B 
TABLE 3 
(page 3) 

CONTROL LIMITS 

Where a recovery exceeds the upper control limit, and that control limit 
was <100%, the recovery will be deemed in control to an upper limit of 
120%. 

In the case of GC/ MS extractables up to two surrogates (one acid and / or 
one base/neutral compound) may be out of control and the analysis be 
deemed in control, with no requirement for re-analysis. 

In the case of the PCB analysis, dibutylchlorendate (DBC) is the CLP 
surrogate and isodrin is a second surrogate added at Laucks' discretion. 
Should isodrin recovery be outside control limits, the analysis is 
deemed in control as long as DBC is in control. 

COMPLETENESS: 

Laboratory goal is 90% completeness. Matri x effect is documented 
through performance of a re-analysis. Should recoveries or RPDs remain 
out of control, no further corrective action is required. If data are 
90% complete, outliers are regarded as anomalies. 
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APPENDIX C 
TUNING AND PERFORMANCE CRITERIA 

Decafluorotriphenylphosphine (DFT PP) 

51 
68 
70 

127 
197 
198 
199 
275 
365 
441 
442 
443 

Ion Abundance Criteria 

30.0 - 60.0% of m/z 198 
less than 2.0% of m/ z 69 
less than 2.0% of m/z 69 
40.0 - 60.0% of m/z 198 
less than 1.0% of m/ z 198 
base peak, 100% relative abundance 
5.0 - 9.0% of m/z 198 
10.0 - 30.0% of m/ z 198 
greater than 1.00% of m/ z 198 
present, but less than m/z 443 
greater than 40.0% of m/ z 198 
17.0 - 23.0% of m/ z 442 

Bromofluorobenzene (BFB ) 

50 
75 
95 
96 

173 
174 
175 
176 
177 

Ion Abundance Criteria 

15.0 - 40.0% of the base peak 
30.0 - 60.0% of the base peak 
base peak, 100% relative abundance 
5.0 - 9.0% of the base peak 
less than 2.0% of m/ z 174 
greater than 50.0% of the base peak 
5.0 - 9.0% of m/ z 174 
greater than 95.0%, but less than 101.0% of ml z 174 
5.0 - 9.0% of m/ z 176 

Laboratory Data Validation, Functional Guidelines for Evaluating 
Organics Analyses, Hazardous Site Evaluation Division, U.S.E.P .A., 
February 1, 1988. 
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Sample Receipt 

Thirty water samples were received between the dates of August 26 and October 
11, 1988. All samples were received intact and in good condition, with no 
exceptions. 

Laboratory number 11800 was assigned to this project and each individual sample 
was given a discrete sub-sample number (i.e.,11800-1, 11800-2, etc). The 
attached Table I details the identification of each sample and the date on which 
it was received. 

There were no discrepancies between sample identification and the chain-of
custody documents, with the following exceptions: 

Lab No. Identification Comment 

11800-13 OSP-25 The blue label, one liter plastic container for 
hardness analysis was not labeled with your sample ID 
(05P-25) . Other identification (date, time, etc.) were 
present. 

11800-15 MW-10R The sample identification on one of the VOA bottles was 
MW-R. 

11800-16 OSP-3D All sample containers showed the date sampled as 
6/10/88 (correct date is 10/ 6/88). 

11800-20 OSP-4D All one liter amber organic extractable bottles for 
this sample were received with no marks on the labels. 
The bottles identified by the process of elimination. 

11800-2 
11800- 3 
11800- 4 
11800-5 
11800-6 

MW-2D"R" 
OW-55 
OW-4S 
OW-4D 

Field Blk 

The chain-of-custody that detailed these samples was 
received with the "testing" columns blank. The 
analysis information was filled in by the laboratory 
after consultation with your office on 10/05/ 88. 

At your verbal request not all samples were analyzed. The sample which was held 
without analysis, and date of notification, was: 

Lab No. Identification Notification Date 

11800-15 MW-10R 10/ 07 / 88 

The samples were held in cold storage at 4°C until removed for preparation 
and/or analysis. 

F-138 



Lab Sample HC Sample Date Date Interi m 
Number Number Station 1.0. Sampled Rec'd Due Date 

11800 1 PAC CAR OW-8 lank 08/24/88 08/26/88 11/14/88 
11800 2 PAC CAR MW-20"R" 10/03/88 10/03/88 11/14/88 
11800 3 PACCAR OW-5S 10/03/88 10/03/88 11/14/88 
11800 4 PAC CAR OW-4S 10/03/88 10/03/88 11/14/88 
11800 5 PAC CAR OW-40 10/03/88 10/03/88 11/14/88 
11800 6 F8 10/03/88 11/14/88 
11800 7 PAC CAR OW-50 10/04/88 10/04/88 11/14/88 
11800 8 PAC CAR OM-20 10/04/88 10/04/88 11/14/88 
11800 9 PACCAR OSP-IS 10/04/88 10/04/88 11/14/88 
11800 10 PAC CAR OSP-I0 10/04/88 10/04/88 11/14/88 
11800 11 PACCAR OSP-20 10/04/88 10/04/88 11/14/88 
11800 12 F8 10/04/88 11/14/88 
11800 13 PAC CAR OSP-2S 10/06/88 10/06/88 11/14/88 
11800 14 PACCAR MW-I0 10/06/88 10/06/88 11/14/88 
11800 15 PAC CAR MW-I 0R 10/06/88 10/06/88 11/14/88 
11800 16 PAC CAR OSP-30 10/06/88 10/06/88 11/14/88 
11800 17 F8 10/06/88 11/14/88 
11800 18 PAC CAR OSP-4S 10/07/88 10/07/88 11/14/88 
11800 19 PACCAR OSP-4SR 10/07/88 10/07/88 11/14/88 
11800 20 PAC CAR OSP-40 10/07/88 10/07/88 11/14/88 
11800 21 F8 10/07/88 11/14/88 
11800 22 PAC CAR OSP-5S 10/1O/8~ 10/10/88 11/14/88 
11800 23 PACCAR OSP-50 10/10/88 10/10/88 11/14/88 
11800 24 PAC CAR OSP-6S 10/10/88 10/10/88 11/14/88 
11800 25 PACCAR OSP-60 10/10/88 10/10/88 11/14/88 
11800 26 PACCAR OSP-60R 10/10/88 10/10/88 11/14/88 
11800 27 FB 10/10/88 11/14/88 
11800 28 PACCAR OSP-7S 10/11/88 10/11/88 11/14/88 
11800 29 PAC CAR OSP-70 10/11/88 10/11/88 11/14/88 
11800 3D FB 10/11/88 11/14/88 

Table I: Sample Identification (page 1 of 1) 

I 
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Methods of Analysis 

Samples were analyzed as specified in the communication of June 30, 1988 (letter 
from Barbara Gleason to Philip Spadaro) and Laboratory Work Order of 
July 7,1988. 

Specific methods of analysis employed are shown on each sample result page. Two 
letter codes are used to indicate the volumes from which test methods are drawn. 
These codes are defined as shown below: 

SW = Test Methods for Evaluating Solid Waste (SW 846), U.S.E.P.A., 
November, 1986. 

EP = Methods for Chemical Analysis of Water and Wastes, U.S.E.P.A., 
March, 1983. 

LX = A Laucks Testing Laboratories in-house method or modification of a 
previously published method. LX methods are described below. 

Laucks Testing Laboratories Methods 

WM1: A modification of method SW 3010. The volume is reduced once during 
digestion and diluted back up to lOX less than the starting volume. 
Both are HNO J and Hel digestions. 

WM3-A: Modification of Standard Methods 303E. Some of the volumes of reagents 
vary from Standard Methods, KI is used rather than NaI and Laucks uses 
preserved, not digested, sample. 

F-I~ 



I 

; 

Reporting Conventions 

The following abbreviations appear in these reports: 

MOL = Method Detection Limit 

SOL = Sample Detection Limit This figure can vary from sample to sample, 
dependent on sample size, matri x interferences, etc. 

CRDL = Contract Recommended Detection Limit. 

RE = Reported values are the results for a re-extracted and re-analyzed 
sample. 

Sample results may be flagged with a one-letter code designed to provide 
additional information about the analysis or the value reported. The flags 
employed are defined below. Where no flag is present, the analyte was detected 
and the value reported is the measured concentration. 

U = The analyte was not detected. The value reported is the greater of the SOL 
or the CRDL, if any. 

B = The analyte of interest was detected in the method blank associated with the 
sample, as well as in the sample itself . ( If the sample result i s U f l agged, 
no B flag is applied.) 

o = The value reported is based on analysis of a diluted sample or extract. The 
dilution was made to bring another compound of interest within linear range 
or because of matrix effect. 

E = The reported value is qualified and should be considered an estimate. 
Comments on reasons for this qualification appear in the Quality 
Control Report accompanying these test results. (This is equivalent to the 
Functional Guidelines "J" flag.) 

R = The flagged data point is not useable, for reasons discussed in the Quality 
Control Report. 

By convention, if an analyte is not detected and if the SOL is less than the 
CRDL, the CRDL value is reported with a U flag. The implication is that no 
analyte was detected at the SOL level either . If the SOL is larger than> the 
CRDL, it becomes the value which is U flagged. 
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Analytical History 

Dates of analysis for every preparation and analytical procedure are shown on 
the data sheets provided for each sample. In addition, this information is 
summarized in attached Table II for all samples. 

The value shown to the right of any date is the number of days which elapsed 
between sampling and either preparation or analysis. In the case of GC/MS ABN 
analysis, it is the number of elapsed days between sample preparation and 
analysis. 

Any preparation or analytical procedure performed outside of holding times is 
marked (*) and appropriate comments appear in the Quality Control narrative 
included with this report. 
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Oissolved 
Lab Sample HC Sample Date Arsenic 

Number Number Station LD. Sampled Prep . Anal . 

11800 1 PACCAR OW-Blank 08/24/88 NA NA 
11800 2 PAC CAR MW-2D"R" 10/03/88 10/06/88 3 10/07/88 4 
11800 3 PAC CAR OW-5S 10/03/88 10/06/88 3 10/07/88 4 
11800 4 PACCAR OW-4S 10/03/88 10/06/88 3 10/07/88 4 
11800 5 PACCAR OW-4D 10/03/88 10/06/88 3 10/07/88 4 
11800 6 FB NA NA 
11800 7 PACCAR OW- 50 10/04/88 10/06/88 2 10/07/88 3 
11800 8 PACCAR OM-2D 10/04/88 10/06/88 2 10/07/88 3 
11800 9 PACCAR OSP-IS 10/04/88 10/06/88 2 10/07/88 3 
11800 10 PAC CAR OSP-IO 10/04/88 10/06/88 2 10/07/88 3 
11800 11 PACCAR OSP-2D 10/04/88 10/06/88 2 10/07/88 3 
11800 12 FB NA NA 
11800 13 PAC CAR OSP-2S 10/06/88 10/12/88 6 10/12/88 6 
11800 14 PAC CAR MW-l0 10/06/88 10/12/88 6 10/12/88 6 
11800 15 PAC CAR MW-10R 10/06/88 NA NA 
11800 16 PAC CAR OSP-30 10/06/88 10/12/88 6 10/12/88 6 
11800 17 F8 NA NA 
11800 18 PACCAR OSP-4S 10/07/88 10/12/88 5 10/12/88 5 
11800 19 PAC CAR OSP-4SR 10/07/88 10/12/88 5 10/12/ 88 5 
11800 20 PAC CAR OSP-40 10/07/88 10/12/88 5 10/12/88 5 
11800 21 FB NA NA 
11800 22 PACCAR OSP-5S 10/10/88 10/12/88 2 10/12/88 2 
11800 23 PAC CAR OSP-50 10/10/88 10/12/88 2 10/12/88 2 
11800 24 PAC CAR OSP-6S 10/10/88 10/12/88 2 10/12/88 2 
11800 25 PACCAR OSP-60 10/10/88 10/12/88 2 10/12/88 2 
11800 26 PAC CAR OSP-60R 10/10/88 10/1 2/ 88 2 10/12/88 2 
11800 27 F8 NA NA 
11800 28 PAC CAR OSP-7S 10/11/88 10/12/88 10/12/88 1 
11800 29 PAC CAR OS P-70 10/11/88 10/12/88 10/12/88 1 
11800 30 F8 NA NA 

* Indicates procedure performed outside of holding time. 

Table II: Analyt ica l History (page 1 of 4) 

I 
I 
I Prep. 
I 
I NA 
I 10/18/88 
I 10/18/88 
I 10/18/88 
I 10/18/88 
I NA 
I 10/18/88 
I 10/18/88 
I 10/18/88 
I 10/18/88 
I 10/18/88 
I NA 
I 10/ 18/88 
I 10/18/88 
I NA 
I 10/18/88 
I NA 
I 10/18/88 
I 10/18/88 
I 10/18/88 
I NA 
I 10/18/88 
I 10/18/88 
I 10/18/88 
I 10/18/88 
I 10/18/88 
I NA 
I 10/18/88 
I 10/18/88 
I NA 

Disso lved 
ICAP 

Anal. 

NA 
15 10/26/88 
15 10/26/88 
15 10/26/88 
15 10/26/88 

NA 
14 10/26/88 
14 10/26/88 
14 10/26/88 
14 10/26/88 
14 10/26/88 

NA 
12 10/26/88 
12 10/26/88 

NA 
12 10/26/ 88 

NA 
11 10/26/88 
11 10/ 26/88 
11 10/26/88 

NA 
8 10/26/88 
8 10/26/88 
8 10/26/88 
8 10/26/88 
8 10/26/88 

NA 
7 10/26/88 
7 10/26/88 

NA 

23 
23 
23 
23 

22 
22 
22 
22 
22 

20 
20 

20 

19 
19 
19 

16 
16 
16 
16 
16 

15 
15 
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Total Total 

I Lab Sample HC Sample Date Arsenic ICAP 

Number Number Station 1.0. Sampled Prep. Anal. Prep. Anal. 

11800 1 PACCAR OW-8lank 08/24/88 NA NA NA NA 

11800 2 PACCAR MW-20'R' 10/03/88 NA NA NA NA 

11800 3 PACCAR OW- 5S 10/03/88 NA NA NA NA 

11800 4 PAC CAR OW-4S 10/03/88 NA NA NA NA 

11800 5 PACCAR OW-40 10/03/88 NA NA NA NA 

11800 6 F8 NA NA NA NA 

11800 7 PAC CAR OW- 50 10/04/88 NA NA NA NA 

11800 8 PACCAR OM-20 10/04/88 NA NA NA NA 

11800 9 PAC CAR OSP-1S 10/04/88 NA NA NA NA 

11800 10 PAC CAR OSP-10 10/04/88 NA NA NA NA 

11800 11 PAC CAR OSP-20 10/04/88 NA NA NA NA 

11800 12 F8 NA NA NA NA 

11800 13 PAC CAR OSP-2S 10/06/88 10/12/88 6 10/12/88 6 10/18/88 12 10/26/88 20 

11800 14 PAC CAR MW-lO 10/06/88 NA NA NA NA 

11800 15 PACCAR MW-lOR 10/06/88 NA NA NA NA 

11800 16 PACCAR OSP-30 10/06/88 NA NA NA NA 

11800 17 F8 NA NA NA NA 

11800 18 PAC CAR OSP-4S 10/07/88 NA NA NA NA 

11800 19 PAC CAR OSP-4SR 10/07/88 NA NA NA NA 

11800 20 PAC CAR OSP-40 10/07/88 NA NA NA NA 

11800 21 F8 NA NA NA NA 

11800 22 PACCAR OSP-5S 10/10/88 NA NA NA NA 

11800 23 PAC CAR OSP-50 10/10/88 NA NA NA NA 

11800 24 PACCAR OSP-6S 10/10/88 NA NA NA NA 

11800 25 PAC CAR OSP-60 10/10/88 NA NA NA NA 

11800 26 PAC CAR OSP-60R 10/10/88 NA NA NA NA 

11800 27 F8 NA NA NA NA 

11800 28 PAC CAR OSP-7S 10/11/88 NA NA NA NA 

11800 29 PAC CAR OSP-70 10/11/88 NA NA NA NA 

11800 30 F8 NA NA NA NA 

• Indicates procedure performed outside of holding time. 

Table II: Analytical History (page 2 of 4) 
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Lab Sample HC Sample Date Hardness Iron + Manganese 
Number Number Station LO. Sampled Anal. Prep. Anal. 

11800 1 PACCAR OW-Blank OB/24/88 NA NA NA 
11800 2 PACCAR MW-20"R" 10/03/88 NA NA NA 
11800 3 PAC CAR OW- 5S 10/03/B8 NA NA NA 
11800 4 PACCAR OW-4S lO/03/B8 NA NA NA 
11800 5 PAC CAR OW-40 10/03/88 NA NA NA 
11800 6 FB NA NA NA 
11800 7 PACCAR OW-50 10/04/88 NA NA NA 
11800 8 PACCAR OM-20 10/04/B8 NA NA NA 
11800 9 PACCAR OSP-1S 10/04/88 NA lO/31/88 27 10/31/88 27 
11BOO 10 PAC CAR OSP-10 10/04/88 NA NA NA 
11800 11 PAC CAR OSP- 20 10/04/8B 10/31/8B 27 NA NA 
11800 12 FB NA NA NA 

J 11800 13 PAC CAR OSP-2S 10/06/88 10/31/88 25 10/31/B8 25 lO/31/88 25 
11BOO 14 PAC CAR MW-10 10/06/88 NA NA NA 
11BOO 15 PACCAR MW-10R 10/06/B8 NA NA NA 
11800 16 PAC CAR OSP-30 10/06/88 NA NA NA 
11BOO 17 FB NA NA NA 
11800 1B PAC CAR OSP-4S lO/07/88 NA NA NA 
11800 19 PACCAR OSP-4SR 10/07/ 88 NA NA NA 
11BOO 20 PAC CAR OSP-40 10/07/88 NA NA NA 
11BOO 21 FB NA NA NA 
11800 22 PAC CAR OSP-5S 10/10/88 10/31/88 21 10/31/88 21 10/31/BB 21 
11800 23 PACCAR OSP-50 10/10/8B 10/31/88 21 NA NA 
11BOO 24 PAC CAR OSP-6S 10/10/88 NA NA NA 
11 BOO 25 PAC CAR OSP-60 10/10/B8 NA NA NA 
11800 26 PAC CAR OSP-60R lO/10/88 NA NA NA 
11800 27 FB NA NA NA 
11800 2B PAC CAR OSP-7S 10/11/88 NA NA NA 
11800 29 PAC CAR OSP- 70 10/11/88 NA NA NA 
11800 30 FB NA NA NA 

* Indicates procedure performed outside of holding time. 

J 
Tab le II: Anal ytical History (page 3 of 4) 1 
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GC/MS I GC/MS 

) 
Lab Sample HC Sample Date VOA I ABN 

Number Number Station I.O . Sampled Anal. I Prep. Anal. 

I 
11800 1 PACCAR OW-Blank 08/24/88 08/29/88 5 I NA NA 
11800 2 PACCAR MW-2D'R' 10/03/88 10/06/88 3 I 10/05/88 2 11/01/88 27 
11800 3 PAC CAR OW-5S 10/03/88 10/06/88 3 I 11/05/88 33 * 11/10/88 5 
11800 4 PAC CAR OW-4S 10/03/88 10/06/8B 3 I 10/05/88 2 11/03/B8 29 

11800 5 PACCAR OW-40 10/03/88 10/06/88 3 I 10/05/88 2 11/02/88 28 

11800 6 FB 10/07/88 4 I NA NA 
11800 7 PAC CAR OW-50 10/04/88 10/06/88 2 I 11/08/88 35 * 11/09/B8 1 

11800 8 PACCAR OM-20 10/04/88 NA I NA NA 
11800 9 PACCAR OSP-1S 10/04/88 10/06/88 2 I 10/05/88 1 11/02/88 28 

11800 10 PACCAR OSP-10 10/04/88 10/06/B8 2 I 10/05/88 1 11/02/88 28 I 
11800 11 PAC CAR OSP-20 10/04/88 10/06/88 2 I 10/05/88 1 11/02/B8 28 I 
11800 12 FB 10/07/88 3 I NA NA I 
11800 13 PACCAR OSP-2S 10/06/B8 10/07/88 1 I 10/12/88 6 11/03/88 22 I 
11800 14 PAC CAR MW-10 10/06/88 10/07/88 1 I 10/12/88 6 11/03/88 22 I 
11800 15 PAC CAR MW-lOR 10/06/88 NA I NA NA I 
11800 16 PAC CAR OSP-30 10/06/88 10/07/88 I 10/12/88 6 11/03/88 22 I 
11800 17 FB 10/07/88 1 I NA NA I 
11800 18 PAC CAR OSP-4S 10/07/88 10/12/88 5 I 10/12/88 5 11/04/88 23 I 
11800 19 PAC CAR OSP-4SR 10/07/88 10/12/88 5 I 10/12/88 5 11/04/88 23 I 
11800 20 PAC CAR OSP-40 10/07/88 10/12/88 5 I 11/09/88 33 * 11/10/88 1 I 
11800 21 F8 10/13/88 6 I NA NA I 
11800 22 PAC CAR OSP-5S 10/10/88 10/12/88 2 I 10/12/88 2 11/01/88 26 I 
11800 23 PAC CAR OSP-50 10/10/88 10/12/88 2 I 10/12/88 2 11/08/88 21 I 
11800 24 PACCAR OSP-6S 10/10/88 10/12/88 2 I 10/12/88 2 11/08/88 21 I 
11800 25 PAC CAR OSP-60 10/10/88 10/12/88 2 I 10/12/88 2 11/10/88 29 I 
11800 26 PAC CAR OSP-60R 10/10/88 10/12/88 2 I 10/12/88 2 11/10/88 29 I 
11800 27 F8 10/13/88 3 I NA NA I 
11800 28 PACCAR OSP-IS 10/11/88 I 10/12/88 1 I 10/12/88 1 11/10/88 29 I 
11800 29 PAC CAR OSP-IO 10/11/88 I 10/12/88 1 I 10/12/88 11/10/88 29 I 
11800 30 FB I 10/13/88 2 I NA NA I 

* Indicates procedure performed outs ide of holding time. 

Table II: Analytical History (page 4 of 4) 
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Arsenic 

Quality Control Report 
Summary of Findings 

All Arsenic data generated for this project have been determined acceptable 
for use. No data qualification was required. 

Hardness 

All Hardness data generated for this project have been determined acceptable 
for use. No data qualification was required. 

Metals 

All metals data generated for this project have been determined acceptable for 
use. The following qualifications were applied to metals results: 

15 data points in 22 samples were flagged "8" to indicate the compound of 
interest was detected in both the sample and the associated method blank. 

6 data points in 22 samples were flagged "E" to indicate results are 
estimates due to sample analyte concentrations which are less than 10 times 
the blank concentration or serial dilutions which were outside specified 
control limits. 

Volatile Organics 

All volatile organics data generated for this project have been determined 
acceptable for use. No data qualification was required. 

Semi-Volatile Organics 

All semi-volatile organics data generated for this project have been 
determined acceptable for use with the following exceptions and 
qual ifications: 

189 data points in 21 samples were flagged "E" to indicate results are 
estimates as initial analysis or reanalysis was performed outside holding 
times. 

15 data points in 21 samples were flagged "R" to indicate results are 
unuseable due to surrogate recoveries which were outside the specified control 
limits. 
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Completeness 

Completeness represents the percentage of generated data points which are 
fully useable for intended purposes. A project goal of 80% completeness was 
set; the laboratory goal was 90% completeness. 

There is no universally accepted method for measuring completeness. Two 
reasonable approaches are: 

A) Compare the quantity of unuseable data points (those flagged "R") to the 
quantity of data points generated overall on submitted samples. By this 
approach. 15 points of 2584 (determined in 24 water and 6 volatile organiCS 
field blank samples) have been flagged "R". for a completeness percentage of 
99.4. 

B) More stringently. compare the quantity of qualified data points (those 
flagged "R". "E" "B". and "X") to the quantity of data points generated 
overall on submitted samples. For this project. 225 points of 2584 have been 
so flagged (including those which may bear more t han one such flag). for a 
completeness percentage of 91.3. 

By either approach, both project and laboratory goals for completeness have 
been aChieved. 
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Total and Dissolved Arsenic 
(Methods LX WM3-A / SW 7061) 

This section provides an evaluation of the total and dissolved arsenic data by 
criteria found in Laboratory Data Validation, Functional Guidelines for 
Evaluating Inorganics Analyses, U.S.E.P,A., Office of Emergency and Remedial 
Response, undated, and criteria specified in the Work Order between Hart 
Crowser, Inc, and Laucks Testing Laboratories, Inc" dated July 7, 1988, 
pursuant to the Continuing Services Agreement dated June 13, 1988. Samples 
were batched for analytical and reporting purposes and data validation remarks 
are similarly appropriate to the batch, 

Sample Holding Time: 

The project Work Order and Functional Guidelines each specify that nitric acid 
preserved water samples must be digested and analyzed within 180 days of 
sample collection. 

All samples were digested and analyzed within the prescribed holding times 
specified in Functional Guidelines and the project Work Order, 

Calibration: 

Functional Guidelines specifies the daily instrument calibration for Atomic 
Absorption (AA) analysis. It also specif ies that a calibration blank and at 
least three standards must be used in establishing an analytical curve for AA 
analyses. Functional Guidelines further specifies the initial calibration 
shall be verified using EPA Quality Control Solutions or an independent 
standard at a concentration other than that used for initial calibration, but 
still within the calibration range. In addition, initial calibration 
verification results must fall within the control limits of 90-110% of the 
true value, with the exception of tin and mercury for which the resu lt s must 
fall within control limits of 80-120% of the true value . 

For continuing calibration verification, Functional Guidelines specifies that 
continuing ca l ibration checks and calibration blanks must be analyzed at a 
minimum frequency of 10% or every two hours during the analysis, whic hever is 
more frequent. The calibration blank result must be less than the Contract 
Required Detection Limit (CRDL ) . The blank and calibration check must also be 
analyzed after the last anal yt ical sample. It further specifies that 
continuing calibration checks must be performed at or near the mid-range · level 
of the curve using one of the following standards: EPA QC, Standard Reference 
Materials or a contractor prepared standard prepared from a source other than 
that used for initial calibration standards. For AA analyses, the continuing 
calibration results must fall within 90-110% of the true value, with the 
exception of tin and mercury for which the results must fall within the 
control limits 80-120% of the true value. 

Initial and continuing calibrations for al l analysis dates met all criteria 
specified in Functional Guidelines. 
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f Method Bl ank: 

Functional Guidelines specifies that no contaminants should be present in the 
blank (s). It further specifies that one blank must be prepared for every 20 
samples or batch of samples, whichever is more frequent . Should a compound be 
detected in the blank, no action is required if-the concentration is below the 
CRDL. If a compound is detected in the blank at a level greater than the 
CRDL, for any group of samples associated wi th that blank, the concentration 
of the sample with the least concentrated analyte must be 10 times the blank 
concentration or all associated samples that are less than 10 times the blank 
concentration must be redigested and reanalyzed. 

Samples were batched for analytical purposes. A minimum of one method blank 
was prepared with each sample batch. No target compounds were detected in the 
blanks. 

Laboratory Control: 

Functional Guidelines specifi es one aqueous Laboratory Control Standard (LCS) 
shall be analyzed for each sample digestion batch or 20 samples, whichever is 
more frequent. The aqueous LCS must be an EPA QC solution or a standard that 
meets internal calibration standard criteria. It further specifies that 
aqueous LCS results must fall within the established control limits of 80-
120%. 

All laboratory control standard results were within control limits specified 
in Functional Guidelines. 

Matrix Spike: 

Functional Guidelines specifies at least one matrix spike shall be performed 
for each group of simi l ar matr ix samples or for each 20 samples received, 
whichever is more frequent. Field blanks cannot be used for matri x spikes. 
Functional Guidelines further specifies that the spike must be added prior to 
digestion and that the sp i ke recovery must be within t he control limits of 75-
125%. The project Work Order details the same matri x spike recovery control 
limits in Table 3, "Control Limits", attached herein as Appendix 8. 

All matri x spi ke/ matri x sp i ke duplicate/ matri x spike triplicate recovery 
results were within control limits specified in Functional Guidelines and the 
project Work Order. 

Matrix Spike Duplicate/Triplicate: 

Functional Guidelines does not specify any criteria for the eval uation of 
matrix sp i ke duplicates and tripl i cates. The project Work Order specifies the 
Relative Percent Difference (RPD ) between matri x spi ke/ matri x spike duplicate 
and matri x spi ke/ matr ix spike triplicate recovery results cannot exceed the 
control limits set forth in the project Work Order. The required limits are 
detailed in Table 3, "Control Limits", attached herein as Appendix 8. 
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All RPD values between matrix spike/ matrix spike duplicate and matrix 
spike/ matrix spike triplicate recovery results were with i n control limits set 
forth in the project Work Order. 

Instrument Quality Control: 

Functional Guidelines does not explicitly specify criteria for evaluating 
Atomic Absorption (AA ) instrument performance. Per the U.S.E.P . A. Contract 
Laboratory Program. Statement of Work for Inorganic Analysis, one atomic 
absorption standard at the CRDL concentration must be analyzed. All compounds 
must be detected in the CRDL standard. This guideline was appli~d to all AA 
analyses performed under the project Work Order. 

All CRDL criteria were met for all analysis dates. 

Sample Result Verification: 

Functional Guidelines specifies that all data reduction, reporting and 
documentation must be performed in accordance with the appropriate Statement 
of Work. The project Work Order details detection limits in Table 2, 
"Detection Limit Goals", attached herein as Appendix A. 

All reported results and detection limits are acceptable based on criteria set 
forth in the project Work Order. 

Other QC Issues: 

Sample 11800-13 was analyzed for both total and dissolved metal s. All 
remaining samples were analyzed for dissolved metals only. Per the project 
Work Order, samples for dissolved metal analysis will be filtered i n the field 
prior to being pl aced i n laboratory containers. Ana lytical procedures for 
total and dis solved metal s were t he same. 
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Hardness 
(Method EP 130.2) 

This section provides an evaluation of Hardness data by criteria found in 
Laboratory Data Validation. Functional Guidelines for Evaluating Inorganics 
Analysis, U.S.E.P.A., Office of Emergency and Remedial Response, undated, and 
criteria specified in the Work Order between Hart Crowser, Inc. and Laucks 
Testing Laboratories, Inc., dated June 15, 1988, pursuant to the Continuing 
Services Agreement dated June 13, 1988. Samples were batched for analytical 
and reporting purposes and data validat i on remarks are similarly appropriate 
to the batch. 

Functional Guidelines does not explicitly identify criteria for evaluating 
Hardness analyses. In concurrence with requirements set forth in the project 
Work Order, Hardness data quality has been evaluated in accordance with 
Functional Gu idelines when applicable. Quality control procedures not 
addressed in Functional Guidelines were evaluated in accordance with Laucks 
Testing Laboratories' internal Quality Assurance procedures. 

Sample Holding Time: 

The project Work Order and Functional Guidelines do not specify a holding time 
for Hardness analysis. Per U.S.E.P.A guidelines specified in the Federal 
Register. Code of Federal Regulat i ons 40. Parts 100 to 149. July. 1987, water 
samples should be analyzed for hardness within 6 months. 

All samples were analyzed within the holding time specified in the Code of 
Federa l Regulations. 

Calibration: 

Functional Guidelines specifies daily calibration for inorganic analyses. It 
does not del i neate cal i bration criteria for Hardness analysis. Per Laucks 
Test ing Laboratories' internal QA procedures, an EPA reference standard is 
t i trated for initial calibration. Titration results must be with i n the 
control limits specified for the particu l ar reference material. 

All initial calibrations met criteria specified by Laucks Testing 
Laboratories' int ernal QA procedures. 

Method Blank: 

Functional Guidelines specifies that, for inorganic analyses, at least one 
method blank must be prepared and anal yzed for every 20 samp l es or batch of 
samples, wh i chever is more frequent. It does not spec i fy cr i teria for 
addressing blank contamination in this analysis. Blank contaminants should 
not be present at a level greater than the Contract Required Detection Limi t 
(CRDL ) . CRDL criteria are detai l ed in Table 2, "Detection Limi t Goals", 
attached herein as Appendix A. 
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Samples were batched for analytical purposes. One method 
and analyzed with each sample batch. No target compounds 
method blanks. 

blank was prepared 
were detected in the 

Matrix Spike: 

Functional Guidelines specifies that, for inorganic analyses, at least one 
spiked sample analysis must be performed for every 20 samples or batch of 
samples, whichever is more frequent. It does not explicitly specify matrix 
spike criteria for Hardness analysis. The project Work Order requires matrix 
spike/matrix spike duplicate/matrix spike triplicate analysis. Functional 
Guidelines indicates, for inorganic analyses, spike recovery results must be 
within control limits specified in the project Work Order. These control 
limits are detailed in Table 3, "Control Limits", attached herein as Appendix 
B. 

All matrix spike/ matrix spike duplicate/ matrix spike triplicate recoveries 
were within the control limits specified in the project Work Order. 

Matrix Spike Duplicate/Triplicate: 

Functional Gu i delines does not specify matrix spike duplicate and triplicate 
evaluation criteria for inorganic analyses. The project Work Order specifies 
the Relative Percent Difference (RPD) between matrix spike/ matrix spi ke 
dupl icate and matrix spike/matrix spike triplicate resul ts cannot exceed the 
control limits set forth in the project Work Order. The required limit s are 
detailed in Table 3, "Control Limits", attached herein as Appendix B. 

All RPD values between matrix spike/matrix spike duplicate and matrix 
spike/ matrix spike triplicate recoveries were within the control limits 
specified in the project Work Order. 

Instrument Quality Control: 

Neither Functional Guidelines nor the project Work Order specify quality 
control criteria for Hardness analysis. Precision and accuracy of titration 
apparatus is measured through the analysis of EPA reference materials. 

Laboratory Quality Control: 

Neither Functional Guidelines nor the project Work Order specify laboratbry 
quality control criteria for Hardness analysis. Laboratory quality control is 
monitored through blank, calibration standard and matrix spike analysis. 

Laboratory quality control was acceptable. 

Other QC Issues: 

None. 
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Total and Dissolved Metals 
(Methods LX WM1 / SW 6010) 

This section provides an evaluation of the total and dissolved metals* data by 
criteria found in Laboratory Data Validation, Functional Guidelines for 
Evaluating Inorganics Analyses, U.S.E.P.A., Office of Emergency & Remedial 
Response, undated, and criteria specified in the Work Order between Hart 
Crowser, Inc. and Laucks Testing Laboratories, Inc., dated July 7, 1988, 
pursuant to the Continuing Services Agreement dated June 13, 1988. Samples 
were batched for reporting purposes and data validation remarks are similarly 
appropriate to the batch. 

*Includes Copper, Nickel, Lead, Chromium, Zinc 
(Selected samples were also analyzed for Iron and Manganese) 

Sample Holding Time: 

The project Work Order and Functional Guidelines each specify that nitric acid 
preserved water samples must be digested and analyzed within 180 days of 
sample collection. 

All samples were digested and analyzed within the prescribed holding times 
specified in Functional Guidelines and the project Work Order. 

Calibration: 

Functional Guidelines specifies daily instrument calibration for ICP analysis. 
It also specifies that a calibration blank and at least one standard must be 
used in establishing an analytical curve for ICP analysis. Functional 
Guidelines further specifies the initial calibration shall be verified using 
EPA Quality Control Solutions or an independent standard at a concentration 
other than that used for initial calibration, but still within the calibration 
range. In addition, initial calibration verification results must fall within 
the control limits of 90-110% of the true value. 

For continuing calibration verification, Functional Guidelines specifies that 
continuing calibration checks and calibration blanks must be analyzed at a 
minimum frequency of 10% or every two hours during the analysis, whichever is 
more frequent. The calibration blank result must be less than the CRDL. - The 
blank and calibration check must also be analyzed after the last analytical 
sample. It further specifies that continuing calibration checks must be 
performed at or near the mid-range level of the curve using one of the 
following standards: EPA QC, Standard Reference Materials or a contractor 
prepared standard prepared from a source other than that used for initial 
calibration standards. For ICP analyses, the continuing calibration results 
must fall within 90-110% of the true value. 

Initial and continuing calibrations for all analysis dates met criteria 
specified in Functional Guidelines. 
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Method Blank: 

Functional Guidelines specifies that no contaminants should be present in the 
blank(s). It further specifies that one blank must be prepared for every 20 
samples or batch of samples, whichever is more frequent. Should a compound be 
detected in the blank, no action is required if the concentration is below the 
CRDL. If a compound is detected in the blank at a level greater than the 
CRDL, for any group of samples associated with that blank, the concentration 
of the sample with the least concentrated analyte must be 10 times the blank 
concentration or all associated samples that are less than 10 times the blank 
concentration must be redigested and reanalyzed. 

Samples were batched for anal ytical purposes. A minimum of one method blank 
was prepared and analyzed with each batch. No target compounds were detected 
in the blanks with the following exception: 

Bl ank ID 

BI018ICPWOl 
B013lICPWOl 

Compound 

Zinc 
Iron 

Concentration 

.002 mg / l 
1.9 mg/l 

Per Functiona l Guidelines, if the blank concentration is less than the CRDL, 
no corrective action is required. In addition, if the blank concentration is 
above the CRDL, the concentration of the least concentrated associated sample 
must be 10 times the blank concentration. All reported results which are less 
than 10 times the blank concentration have been flagged "E" to indicate the 
value is estimated due to blank contamination. 

Functional Guidelines specifies that, should the sample concentration be less 
than 10 times the blank concentration, results are to be qualified. Laucks 
Testing Laboratories ut ilizes the "B" flag to indicate the compound was 
detected in both the sample(s) and associated blank. Per Functional 
Guidelines, positive results at a concentration greater than 10 times the 
blank concentration do not require qualification as estimates. However, all 
associated results in all associated samples, regardless of concentration, 
have been flagged "B" to indicate the analyte of interest was present in the 
method blank. 

Laboratory Control: 

Functional Guidelines specifies one aqueous Laboratory Control Standard (LCS ) 
shall be analyzed for each sample digestion batch or 20 samples, whichever is 
more frequent. The aqueous LCS must be an EPA QC solution or a standard that 
meets internal calibration standard criteria. It further specifies that 
aqueous LCS results must fall within the established control limits of 80-
120%. 

All laboratory control standard results were within control limits specified 
in Functional Guidelines. 
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Matrix Spike: 

Functional Guidelines specifies at least one matrix spike shall be performed 
for each group of similar matrix samples or for each 20 samples received, 
whichever is more frequent. Field blanks cannot be used for matrix spikes. 
Functional Guidelines further specifies that the spike must be added prior to 
digestion and that the spike recovery must be within the control limits of 75-
125%. The project Work Order details the same matrix spike recovery control 
limits in Table 3, "Control Limits", attached herein as Appendix B. 

All matrix spike/matrix spike duplicate/matrix spike triplicate recovery 
values were within control limits specified in Functional Guidelines and the 
project Work Order. 

Matrix Spike Duplicate/Triplicate: 

Functional Guidelines does not specify any criteria for the evaluation of 
matrix spike duplicates and triplicates. The project Work Order specifies the 
Relative Percent Difference (RPD) between matrix spike/ matrix spike 
duplicate/ matrix spike triplicate recovery results cannot exceed the control 
limits set forth in the project Work Order. The required limits are detailed 
in Table 3, "Control Limits", attached herein as Appendix B. 

All RPD values between matrix spike/matrix spike duplicate and matrix 
spike/matrix spike triplicate recoveries were within control limits specified 
in the project Work Order. 

Instrument Quality Control: 

ICP Interference Check Sample - Functional Guidelines specifies ICP 
interference check samples must be run at the beginning and end of each sample 
analysis run or, at minimum, twice per 8 hour shift, whichever is more 
frequent. It further specifies the check sample results must be within +/-
20% of the established mean value. 

Interference check sample results for all analysis dates met criteria 
specified in Functional Guidelines. 

In addition, a standard at the CRDL concentration must be analyzed and all 
compounds must be detected. 

All compounds were detected in the CRDL standard for all analysis dates. 
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Serial Dilutions - Functional Guidelines specifies that. for ICP analysis. one 
sample from a group of samples with a similar matrix or a group of 20 samples. 
whichever is more frequent. must undergo at least one serial dilution. The 
difference between the original and diluted sample cannot exceed 10%. 

Ten-fold serial dilutions were performed. All results were acceptable with 
the following exceptions: 

Sample Compound Initi al Dil ution* % Difference Comment 

11800-22 Copper .0275 .0039 42 (2) 
11800-22 Lead .0371 .0518 130 (1 ) 
11800-22 Zinc .1582 .0287 81 (1 ) 

*Results reflect ten-fold dilution factor. 

(1) Functional Guidelines specifies that. if the difference between the 
original and diluted results is not within 10%. interference effects should be 
suspected and data should be qualified. In accordance with Functional 
Gu i de 1 i nes. the resu lt has been fl agged "E" to i nd i cate the result is 
estimated due to possible interferences. 

(2) Functional Guidel ines specifies that the 10% criteria apply only if the 
analyte concentration is minimally 10 times above the detection limit after 
dilution. The diluted result is less than 10 times the detection limit. No 
corrective action required. 

Sample Result Verification: 

Functional Guidelines specifies that data reduction. reporting and 
documentation is to be performed in accordance with the appropriate Statement 
of Work. Detection limits are detailed in Table 2. "Detection Limit Goals". 
attached herein as Appendix A. 

All reported results and detection limits were acceptable per criteria 
specified in the project Work Order. 

Other QC Issues: 

Sample 11800-13 was analyzed for both total and dissolved metals. All 
remaining samples were analyzed for dissolved metals only. Per the project 
Work Order, samples for dissolved metals analysis will be filtered in the 
field prior to being placed in laboratory containers. Analytical procedures 
for total and dissolved metals were the same. 
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Volatile Organic Compounds 

(Method SW 8240 ) 

This section provides an evaluation of the volatile organic compounds data by 
criteria found in Laboratory Data Validation. Functional Guidelines for 
Evaluating Organics Analysis, Hazardous Site Evaluation Division, U.S . E.P.A., 
February 1, 1988 and criteria specified in the Work Order between Hart 
Crowser, Inc. and Laucks Testing Laboratories, Inc., dated June 15, 1988, 
pursuant to the Continuing Services Agreement dated June 13, 1988. Samples 
were batched for analytical and reporting purposes and data validation remarks 
are similarly appropriate to the batch. 

Sample Holding Time: 

The project Work Order and Functional Guidelines each specify that unpreserved 
water samples must be analyzed within 7 days of sample collection. 

All samples were analyzed within holding times specified by Functional 
Guidelines and the project Work Order. 

GC/HS Tuning: 

Functional Guidel ines specifies that tun i ng and performance cri teria have been 
established to ensure mass resolution, identification and, to some degree, 
sensitivity. It defines both basic and expanded (appropriate under some 
ci rcumstances ) ion abundance criteria for tuning of the mass spectrometer with 
Bromofluorobenzene (BFB ) , as shown i n Appendi x C. 

Ion abundance criteria specified in Functional Guidelines were met for all 
analysis dates. 

Calibration: 

Following Functional Guidelines, the Percent Relative Standard Deviation 
(%RSD ) for the Calibration Check Compounds (CCCs ) in the Initial Calibration 
cannot exceed 30%. The Percent Difference (%D) between the response factor 
for the calibrat i on standard and Init i al Cal ibrat i on cannot exceed 25%. 

For calibration, the mass spectrometer monitors the average RRFs for the' 
system performance check compounds (SPCCs). Per Functional Guidelines, these 
must be equal to or greater than 0.05. Per Laucks Testing Laboratories' 
internal QA procedures and U.S.E.P.A. Contract Laboratory Program. Statement 
of Work for Organics Analysis , these must be greater than or equal to 0.300, 
with the exception of bromoform, which must be greater than or equal to 0.250. 
These criteria are more stringent than those in Funct ional Gu idelines. 

Calibration criteria specified in Functional Guidelines and U.S.E.P.A Contract 
Laboratory Program. Statement of Work for Organics Analysis were met for all 
analysis dates. 
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Method Blank: 

Functional Guidelines specifies that no contaminants should be present in the 
blank(s). Should a compound be detected in the blank, no action is taken 
unless the compound is also detected in the sample(s). If a common laboratory 
contaminant is detected in both the sample and the associated blank, the 
results are qualified by elevating the detection limit when the sample 
concentration is less than 10 times the blank concentration. Compounds 
considered to be common laboratory contaminants are: Methylene chloride, 
Acetone, Toluene, 2-butanone and common phthalate esters. Should a compound 
other than a common contaminant be detected in the sample and associated 
blank, the results must be qualified when the sample concentration is less 
than 5 times the blank concentration. 

Samples were batched for analytical purposes. A minimum of one method blank 
was analyzed with each sample batch. No target compounds were detected in the 
blanks. 

Surrogate: 

Functional Guidelines specifies that sample and blank surrogate recoveries 
must be within limits as per the applicable Statement of Work. The project 
Work Order details the surrogate recovery criteria for volatile organics 
analysis in Table 3, "Control Limits", attached herein as Appendix B. 

Functional Guidelines further specifies that if one volatile surrogate is 
outside established control limies, or if one volatile surrogate has a 
recovery of less than 10%, then reanalysis should be performed. It also 
acknowledges that the sample itself may produce interference effects that are 
outside laboratory control. The project Work Order specifies that matrix 
effect should be documented through sample reanalysis. Should recoveries 
remain outside the established control limits, no further corrective action is 
required. 

Based on criteria specified in Functional Guidelines and the project Work 
Order, all surrogate recoveries were in control. 

Matrix Spike: 

Functional Guidelines specifies that all spike recovery values must be within 
the advisory limits established in the appropriate Statement of Work. The 
project Work Order details the matrix spike recovery limits for volatile 
organics analysis in Table 3, "Control Limits", attached herein as Appendix B. 

In accordance with criteria specified in the project Work Order, all matrix 
spike/matrix spike duplicate/ matr i x spike triplicate recovery values were in 
control 
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Matrix Spike Duplicate/Triplicate: 

Functional Guidelines specifies that the Relative Percent Difference (RPD) 
between matrix spike/matrix spike duplicate and matrix spike/matrix spike 
triplicate recoveries must be withiR advisory limits in the appropriate 
document governing the work. The project Work Order specifies that all RPD 
values between matrix spike/matrix spike duplicate and matrix spike/matrix 
spike triplicate recoveries must be within the limits set forth in the project 
Work Order, detailed in Table 3, "Control Limits", and attached herein as 
Appendix B. 

In accordance with criteria specified in Functional Guidelines and the project 
Work Order, all RPD values between matrix spike/matrix spike duplicate and 
matrix spike/matrix spike triplicate recoveries were in control. 

Instrument Quality Control: 

Functional Guidelines specifies that internal standard area counts must not 
vary by more than a factor of two (-50% to +100%) from the associated 
calibration standard. It further specifies that the retention time of the 
internal standard must not vary by more than +/- 30 seconds from the 
associated calibration standard. 

Based on criteria specified in Functional Guidelines, all internal standards 
were acceptable. 

Sample Result Verification: 

Compound Identification - Functional Guidelines specifies that each compound 
must be within +/- 0.06 relative retention time (RRT) units of the standard 
RRT. It also specifies, for any sample compound, all ions present in the 
standard mass spectrum at a relative intensity greater than 10% must be 
present in the sample spectrum. Additionally, the difference of the ion 
relative intensities between the sample and standard spectra cannot exceed 20% 
and all ions greater than 10% in the sample spectrum but not present in the 
standard spectrum must be addressed. 

In accordance with criteria specified in Functional Guidelines, all reported 
compounds were correctly identified. 

Compound Ouantitation - Functional Guidelines specifies that compound 
quantitation and adjustment of the Contract Required Ouantitation Limit (CROL) 
must be calculated as per the applicable Statement of Work. The project Work 
Order details detection limit criteria in Table 2, "Detection Limit Goals", 
attached herein as Appendix A. 

In accordance with criteria specified in Functional Guidelines and the project 
Work Order, all reported results and detection limits were acceptable. 
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Other QC Issues: 

Upon initial analysis, field blank sample 11800-27 contained 130 ug/l acetone. 
The sample was reanalyzed and similar results were obtained, confirming the 
presence of acetone in the field blank. 1 
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Semi-Volatile Organic Compounds 
(Methods SW 3510 / SW 8270) 

This section provides an evaluation of the semi-volatile organic compounds 
data by criteria found in Laboratory Data Validation. Functional Guidelines 
for Evaluating Organics Analyses, Hazardous Site Evaluation Division, 
U.S.E.P.A., February 1, 1988, and criteria specified in the Work Order between 
Hart Crowser, Inc. and Laucks Testing Laboratories, Inc., dated July 7, 1988, 
pursuant to the Continuing Services Agreement dated June 13, 1988. Samples 
were batched for analytical purposes and data validation remarks are similarly 
appropriate to the batch. 

Sample Holding Time: 

The project Work Order and Functional Guidelines each specify that unpreserved 
water samples must be extracted within 7 days and analyzed within 40 days of 
sample collection. 

The following samples were extracted outside specified holding times due to 
poor surrogate recoveries in the initial extraction: 

11800-3 
11800-7 
11800-20 

Functional Guidelines specifies that, should sample holding times be exceeded, 
all results should be flagged as estimated. Following these guidelines, all 
results for samples 11800-3, 11800-7 and 11800-20 have been flagged "E" to 
indicate the results are estimates based on extraction outside holding time. 

The following samples were extracted outside specified holding times due to 
analysis request after expiration of ho l ding time: 

11800-2MS 
11800-2MSD 
11800-2MST 

The above- referenced samples were for quality control purposes. While 
extraction of quality control samples was performed outside holding time 
requirements, the associated original sample was extracted within the ho'lding 
time. Data quali fication i s not required. 

GC/MS Tuning: 

Functional Guidelines specifies that tuning and performance criteria are 
establ i shed to ensure mass resolution, identification, and, to some degree, 
sensitivity. It details both basic and expanded (appropriate under some 
circumstances) ion abundance criteria for tuning of the mass spectrometer with 
Decafluorotriphenylphosphine (DFTPP), as detailed in Appendix C. 

F-16~ 



Basic ion abundance criteria specified in Functional Guidelines were met for 
all analysis dates. 

Calibration: 

Following Functional Guidelines, the Percent Relative Standard Deviation 
(%RSD) for the Calibration Check Compounds (CCCs) in the Initial Calibration 
cannot exceed 30%. The Percent Difference (%0) between the response factor 
for the continuing calibration standard and the Initial Calibration cannot 
exceed 25%. 

For calibration, the mass spectrometer monitors the average RRFs for the 
system performance check compounds (SPCCs). Per Functional Guidelines, these 
must be equal to or greater than 0.05. 

Initial and continuing calibrations for all analysis dates met Percent 
Relative Standard Deviation and Percent Difference criteria as specified in 
Functional Guidelines. In addition, system performance check compounds for 
all analysis dates met criteria set forth in Functional Guidelines. 

Method Blank: 

Functional Guidelines specifies that no contaminants should be present in the 
bl ank (s). Should a compound be detected in the blank, no action is taken 
unless the compound is also detected in the sample(s). If a common laboratory 
contaminant is detected in both the sample and the associated blank, the 
results are qualified by elevating the detection limit when the sample 
concentration is l ess than 10 times the blank concentration. Compounds 
considered to be common laboratory contaminants are: Methylene chloride, 
Acetone, Toluene, 2-butanone and common phthalate esters. Should a compound 
other than a common contaminant be detected in the sample and associated 
blank, the results must be qual ified when the sample concentration i s less 
than 5 times the blank concentration. 

Samples were batched for analytical purposes. One method blank was prepared 
and analyzed with each sample batch. No target analytes were detected in the 
blanks. 

Surrogates: 

Functional Guidelines specifies that sample and blank surrogate recoveries 
must be within li mits as per the applicable Statement of Work. The project 
Work Order details the surrogate recovery criteria for semi-volatile organics 
analysis i n Table 3, "Control Limits", attached herein as Appendix B. 

Functional Guidelines further specifies that if two base/ neutral or acid 
surrogates are outside established control l imits, or if one base/ neutral or 
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acid surrogate has a recovery of less than 10%, reanalysis should be 
performed. It also acknowledges that the sample itself may produce 
interference effects that are outside laboratory control. The project Work 
Order specifies that matrix effect should be documented by sample reanalysis. 
Should recoveries remain outside the established control limits, no further 
corrective action is required. 

The fo 11 owi ng surrogate recoveries were outside control limits: 

Sample Compound % Recover~ Limits Comments 

B1108MSVWLC d14-p-Terphenyl 32 33-141 (1) 
11800-3 2-Fluorophenol 14 18- 75 (2) 
11800-3 d5-Phenol 11 15- 49 (2) 
11800-3 2-Bromophenol 29 36-113 (2) 
11800-3 2,4,6-Tribromophenol 22 26-122 (2) 
11800-3RE d5-Nitrobenzene 10 45-105 (1) 
11800-4 d14-p-Terphenyl 17 33-141 (1) 
11800-5 d14-p-Terphenyl 29 33-141 (1) 
11800-7 2-Fluorophenol 13 18- 75 (2) 
11800-7 d5-Phenol 11 15- 49 (2) 
11800-7 2-Bromophenol 30 36- 113 (2) 
11800-9 d14-p-Terphenyl 26 33-141 (1 ) 
11800-10 d14-p-Terphenyl 14 33-141 (1) 
11800-11 d14-p-Terphenyl 16 33-141 ( 1) 
11800-14 d14-p-Terphenyl 28 33-141 (1 ) 
11800-20 2-Fluorophenol 1 18- 75 (3) 
11800-20 d5-Phenol 0 15- 49 (3) 
11800-20 2-Bromophenol 0 36-113 (3) 
11800-20 2,4,6-Tribromophenol 2 26-122 (3) 
11800-20RE 2-F l uorophenol 3 18- 75 (3)( 4) 
11800-20RE d5-Phenol 0 15- 49 (3)( 4) 
11800-20RE 2-Bromophenol 1 36-113 (3)(4) 
11800-20RE 2,4,6-Tribromophenol 2 26- 122 (3) (4) 
11800-24 d5-Nitrobenzene 15 45-105 (1 ) 
11800-28 d5-Nitrobenzene 29 45-105 (1) 

(1) Per Functional Guidelines and the project Work Order, two acid or 
base/neutral surrogate compounds may be out of control and the analysis be 
considered in control. No corrective action required . 

(2) Per the project Work Order, matrix effect is documented through sample 
reanalysis. The sample was reanalyzed and results were within the specified 
control limits. No further action required. 

(3) Per the project Work Order, matrix effect is documented by sample 
reanalysis. Should recoveries remain outside established control limits, no 
further corrective action is required. The sample was reanalyzed (identified 
as URE U) with recovery values remaining outside control 1 imits. These results 
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document matri x effect and are not indicative of laboratory error. No further 
corrective action required. 

(4) Per Functional Guidelines, if any surrogate in an acid or base/ neutral 
fraction shows less than 10% recovery, all positive results for that fraction 
should be flagged as estimated and all negative results should be flagged as 
unuseable. In accordance with Functional Guidelines, all positive acid 
results have been flagged "E" as estimates and all negative acid compound 
results have been flagged "R" to indicate the results are unuseable. 

Matrix Spik.e: 

Functional Guidelines specifies that all matrix spike recoveries must be 
within the advisory limits established in the appropriate document governing 
the work. The project Work Order details matrix spike/matrix spike 
duplicate/matrix spike triplicate control limits for semi-volatile organics 
analys is in Table 3, "Control Limits", attached herein as Append ix B. 

All matrix spike/ matrix spike duplicate/matrix spike triplicate recovery 
results were in control. 

Matrix Spik.e Duplicate/Triplicate: 

Functional Guidelines specifies that Relative Percent Differences (RPDs) 
between matrix spike/matrix spike duplicate/matrix spike triplicate recoveries 
must be within advisory limits in the appropriate document governing the work. 
The project Work Order specifies that al l RPDs between matri x spike/ matrix 
spike duplicate/ matrix spike triplicate recoveries must be within the limits 
set forth in the project Work Order, detailed in Table 3, "Control Limits", 
and attached herein as Appendix B. 

All RPD values between matri x spike/ matrix spike duplicate and matri x 
spike/ matri x spike triplicate recoveries were within the control limits set 
forth in the project Work Order. 

Instrument Quality Control: 

Functional Guidelines specifies internal standard area counts must not vary by 
more than a factor of two (-50% to +100%) from the associated calibration 
standard. In addition, the retention time of the internal standard must not 
vary more than +/ - 30 seconds from the associated calibration standard. 

Instrument quality control procedures for all analysis dates met 
forth in Functional Guidelines with the following exceptions: 

criteria set 
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Sample 

12727-2MSD 
12727-2MST 

Compound 

d12-perylene 
d12-perylene 

Functional Guidelines specifies that, should internal standard recoveries fall 
outside spec i f i ed limits, results associated with that internal standard are 
to be flagged as estimated. The above-referenced samples were for quality 
control purposes. While recoveries of matrix spike compounds associated with 
d12-perylene should be considered estimates, the matri x spike data have not 
been qualif i ed. 

Sample Result Verification: 

Compound Identification - Functional Guidelines specifies that each compound 
must be within +/- 0.06 relative retention time (RRT) units of the standard 
RRT. It also specifies, for any sample compound, all ions present in the 
standard mass spectrum at a relative i ntensity greater than 10% must be 
present in the sample spectrum. Additionally, the difference of the ion 
relative intensities between the sample and standard spectra cannot exceed 20% 
and al l ions greater than 10% in the sample spectrum but not present in the 
standard spectrum must be addressed. 

Reported compounds in all samples met identification criteria set forth in 
Functional Guidelines. 

Compound Quantitation - Functional Guidelines specifies that compound 
quantitation and adjustment of the CRQL must be calculated as per the 
applicable Statement of Work. The project Work Order details detection limit 
criteria in Table 2, "Detection Limi t Goals", attached herein as Appendi x A. 

Reported compounds in all samples were correctly quantified. Detection limit s 
for al l samples met criteria specified in the project Work Order. 

Other QC Issues: 

None. 
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FIELD REPLICATES 

Inorganics 

Field replicates are multiple samples taken 
sequentially and placed under identical 
circumstances, each of which is treated the same 
throughout the field and laboratory analytical 
procedures. The laboratory is unaware of which 
samples have been replicated. In general, field 
replicates can be most useful in evaluating 
variation attributable to the sampling, 
sub-sampling, handling, and storage aspects of 
an analysis. But the difference between 
analytical results for field replicates will 
also include variation attributable to 
laboratory factors such as extraction, analysts, 
reagents, instrumentation, etc. 

Two (2) replicate groundwater samples were 
collected and analyzed for this project. The 
Hart Crowser station identifications are OSP-4S 
and OSP-6D. The replicate groundwater sample 
for an individual station is identified by the 
letter "R" (e.g., OSP-4SR). One replicate 
groundwater sample was analyzed per 20 
groundwater samples received. 

There is no specific review criteria for field 
replicate analyses comparability in Functional 
Guidelines. The functional guidelines 
specifies that at least one laboratory duplicate 
sample must be analyzed from each group of 
samples of a similar matrix type for each 
sampling event or for each 20 samples received, 
whichever is more frequent. If groundwater 
duplicate analysis results for a particular 
inorganic analyte fall outside the control 
windows of ± 20 percent for RPD (sample values 
greater than 5 times the CROLl or + CROL 
(sample values less than 5 times the CROL) , 
whichever is appropriate, the results for that 
analyte in all other samples of the same matrix 
type should be flagged as estimated (J). The 
relative percent differences of field replicates 
were compared to the control windows specified 
for laboratory duplicate results. Listed below 
are the RPO values for sample replicates 
exceeding the control limit of ± 20 percent or 
± CROL, whichever is appropriate. 
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f Sample Numbers 

11800-18,19 
11800-25,26 

Organics 

Compound RPD 

Zinc 86 
Zinc 55 

Limits 
(Percent) 

+ 50 
+ 50 

Hart Crowser 
J-1639-09 

There is no specific review criteria for field 
duplicate analyses comparability in the 
Functional Guidelines. 
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APPENDIX A 
TABLE 2 
(page 1) 

DETECTION LIMIT GOALS 

J WATER SOIL 

TEST MOL CRDL MOL CRDL 
(mg/l) (mg/l) 

Hardness 1 1 NR NR 

METALS: (mg/l) (mg/l) NR NR 

Iron 0.01 0.01 NR NR 
Manganese 0.001 0.001 NR NR 

TOTAL METALS: (mg/l) (mg/l) 

Copper 0.001 0.001 NR NR 
Nickel 0.002 0.002 NR NR 

Cadmium NR NR NR NR 
Lead 0.005 0.005 NR NR 

Chromium 0.001 0.001 NR NR 
Zinc 0.001 0.001 NR NR 

Arsenic 0.005 0.005 NR NR 

TEST 
DISSOLVED METALS: 

(mg/l) (mg/l) 

Copper 0.001 0.001 NR NR 
Nickel 0.002 0.002 NR NR 

Lead 0.005 0.005 NO NR 
Chromium 0.001 0.001 NR NR 

Zinc 0.001 0.001 NR NR 
Arsenic 0.005 0.005 NR NR 

TEST 
EP TOXICITY METALS: 

(mg /l) 
J 

(mg/l ) 

Copper NR NR NR NR 
Nickel NR NR NR NR 

Cadmium NR NR NR NR 1 Lead NR NR NR NR 
Chromium NR NR NR NR 

Zinc NR NR NR NR 
Arsenic NR NR NR NR 

NR = analysis for this analyte in this matrix is Not Required 
MOL = Method Detect i on Limit I CRDL = Contract Recommended Detection Limit 
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APPENDIX A 
TABLE 2 
(page 2) 

DETECTION LIMIT GOALS 

WATER 

MOL CROL 

TEST (ug/l ) (ug/l) 

GC/FIO Screen, calculated as 
Phenanthrene NR NR 

PCB's: 

Aroclor-1242 NR NR 
Aroclor-1248 NR NR 
Aroclor-1254 NR NR 
Aroclor-1260 NR NR 

TEST (ug/l) (ug/l) 
GC/MS EXTRACTABLES: 

Phenol 2 2 
Aniline 10 10 
Bis(2-chloroethyl )ether 2 2 
2-Chlorophenol 2 2 
1,3-0ichlorobenzene 2 2 
1,4-0ichlorobenzene 2 2 
Benzyl alcohol 2 2 
1,2-0ichlorobenzene 2 2 
2-Methylphenol 2 2 
Bis(2-chloroisopropyl)ether 2 2 
4-Methylphenol 2 2 
N-Nitroso-di-n-propylamine 2 2 
Hexachloroethane 4 4 
Nitrobenzene 2 2 
Isophorone 2 2 
2-Nitrophenol 4 4 
2,4-Dimethylphenol 2 2 
Benzoic Ac i d 50 50 
Bis(2-ch loroethoxy)methane 2 2 
2,4-Dichlorophenol 4 4 
1,2,4-Trichlorobenzene 2 2 
Naphthalene 4 4 
4-Chloroanil ine 2 2 
Hexachlorobutadiene 2 2 
2-Methylnaphthalene 2 2 
Hexachlorocyclopentadiene 4 4 

MDL = Method Detection Limit 
CROL = Contract Recommended Detection Limit 

SOIL 

MOL CROL 

(ug/kg OB)(ug/kg DB) 

NR NR 

NR NR 
NR NR 
NR NR 
NR NR 

(ug/kg OB)(ug/kg DB) 

NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
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APPENDIX A 
TABLE 2 
(page 3) 

DETECTION LIMIT GOALS 
J 

WATER SOIL 

MOL CRDL MOL CRDL 

TEST (ug/l) 
GC/MS EXTRACTABLES(cont): 

(ug/l) (ug/kg DB) (ug/kg DB) I 
2,4,6-Trichlorophenol 4 4 NR NR 
2,4,5-Trichloroph~nol 4 4 NR NR 
2-Chloronaphthalene 2 2 NR NR 

2,6-Dinitrotoluene 4 4 NR NR 1 3-Nitroanil ine 10 10 NR NR 
Acenaphthene 2 2 NR NR 
2,4-Dinitrophenol 20 20 NR NR I 4-Nitrophenol 20 20 NR NR 
Dibenzofuran 2 2 NR NR 
2,4-0initrotoluene 4 4 NR NR 
Diethyl phthalate 2 2 NR NR 
4-Chlorophenyl phenyl ether 2 2 NR NR 
Fluorene 2 2 NR NR 
4-Nitroanil ine 4 4 NR NR 
4,6-Din i tro-2-methylphenol 20 20 NR NR 
N-Nitrosodiphenylamine 1 1 NR NR 
l,2-Diphenylhydrazine 4 4 NR NR 

J 4-Bromophenyl phenyl ether 4 4 NR NR 
Hexachlorobenzene 2 2 NR NR 
Pentachlorophenol 20 20 NR NR 
Phenanthrene 2 2 NR NR 
Anthracene 2 2 NR NR 
Di-n-butyl phthalate 2 2 NR NR 
Fluoranthene 2 2 NR NR 
Pyrene 2 2 NR NR 
Benzidine 50 50 NR NR 
Butyl benzyl phthal ate 2 2 NR NR 
3,3'-Dichlorobenzidine 20 20 NR NR 1 Benzo(~)anthracene 2 2 NR NR 
Chrysene 2 2 NR NR 
Bis(2-ethylhexyl)phthalate 2 2 NR NR 
Di-n-octyl phthalate 2 2 NR NR 
Benzo(b )fl uoranthene 4 4 NR NR 
Benzo(k )f luoranthene 4 4 NR NR 
Benzo (a)pyrene 4 4 NR NR 

U Indeno(l,2,3-cd)pyrene 4 4 NR NR 
Benzo(g,h,i)perylene 4 4 NR NR 

MOL = Method Detection Limit J) CRDL = Contract Recommended Detection Limit 
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APPENDIX A 

TABLE 2 
(page 4) 

! 
DETECTION LIMIT GOALS 

WATER SOIL 

! 
MOL CRDL MOL CRDL 

TEST (ug/l) (ug/l ) (ug/kg DB) (ug/kg DB) 
GC/MS VOLATILES: 

Chloromethane 1 1 NR NR 
Bromomethane 1 1 NR NR 
Vinyl Chloride 1 1 NR NR 

Carbon Disulfide 1 1 NR NR 
l,l-Dichloroethene 1 1 NR NR 
l,l-Dichloroethane 1 1 NR NR 
trans-l,2-Dichloroethene 1 1 NR NR 
cis-l,2-Dichloroethene 1 1 NR NR 
total-l,2-Dichloroethene 1 1 NR NR 
Chloroform 1 1 NR NR 
2-Butanone 3 3 NR NR 
l,2-Dichloroethane 1 1 NR NR 
l,l,l-Trichloroethane 1 1 NR NR 
Carbon Tetrachloride 1 1 NR NR 
Vinyl Acetate 1 1 NR NR 
Bromodichloromethane 1 1 NR NR 
l,2-Dichloropropane 1 1 NR NR 
Trichloroethene 1 1 NR NR 
Benzene 1 1 NR NR 
Dibromochloromethane 3 3 NR NR 
l,l,2-Trichloroethane 1 1 NR NR 
Bromoform 1 1 NR NR 
4-Methyl-2-Pentanone 3 3 NR NR 
2-Hexanone 3 3 NR NR 
l,l,2,2-Tetrachloroethane 3 3 NR NR 
Tetrachloroethene 1 1 NR NR 
Tol uene 1 1 NR NR 
Chlorobenzene 3 3 NR NR 
trans-l,3-Dichloropropene 3 3 NR NR 
Ethylbenzene 1 1 NR NR 
ci s-l,3-Dichloropropene 3 3 NR NR 
Styrene 1 1 NR NR 
Total Xylenes 1 1 NR NR 

MOL ; Method Detection Limit 
CRDL; Contract Recommended Detection Limit 
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COMMENTS: 

APPENDIX A 
TABLE 2 
(page 5) 

DETECTION LIMIT GOALS 

Actual reported Sample Detection Limits (SDLs) may vary from the target 
detection limits listed herein. There are several circumstances which 
can result in SDLs which are elevated above the CRDLs. 
Typically. these are: 

1) Insufficient saILlp1e volume submitted to perform preparation according 
to established methodology. 

2) Dilution of a sample extract or digest for reasons of matrix 
interference or to bring another compound of interest within linear 
range. 

3) Extraction of the sample at the "medium" or "high" levels. rather 
than a typical "low" level extraction. This involves employing a 
smaller sample size and is a decision made on visual appearance of 
the sample and/ or odor. 

In addition. it should be noted that the limits of detection shown for 
soil analysis have been normalized to reflect a total solids value of 
100%. In fact. soil samples will generally have total solids of 75-80% 
and SDLs will be correspondingly increased. 
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APPENDIX B 
TABLE 3 
(page 1) 

CONTROL LIMITS 
(Matrix Spike/Matrix Spike Duplicate/Matrix Spike Triplicate) 

WATER SOIL 

TEST % Recovery RPO % Recovery RPO 

Hardness 79-114 0-5 NR NR 

TOTAL METALS: 

Copper 75-125* 0-7 NR NR 
Nickel 75-125* 0-5 NR NR 
Cadmium NR NR NR NR 
Lead 75-125* 0-7 NR NR 
Chromium 75-125* 0-6 NR NR 
Zinc 75-125* 0-6 NR NR 
Arsenic 75-125* 0-7 NR NR 

GC/FID Screen, calculated as 
Phenanthrene NR NR NR NR 

PCBs: 
Aroclor 1260 NR NR NR NR 

GC/MS EXTRACTABLES: 

Phenol 16-72 0-18 NR NR 
2-Chlorophenol 31-122 0-15 NR NR 
1,4-Dichlorobenzene 36-97* 0-16 NR NR 
N-Nitroso-di-n-propylamine 41-116* 0-17 NR NR 
l,2,4-Trichlorobenzene 50-105 0-14 NR NR 
4-Chl oro-3-methyl phenol 46-108 0-11 NR NR 
Acenaphthylene 44-110 0-12 NR NR 
4-Nitrophenol 10-78 0-21 NR NR 
2,4-Dinitrotoluene 43-109 0-15 NR NR 
Pentachlorophenol 35-120 0-11 NR NR 
Pyrene 26-127* 0-11 NR NR 

GC/MS VOLATILES: 

1,l-Dichloroethane 53-131 0-7 NR NR 
Trichloroethene 71-120* 0-7 NR NR 
Benzene 76-127* 0-8 NR NR 
Toluene 76-125* 0-13 NR NR 
Chlorobenzene 73-128 0-8 NR NR 
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APPENDIX B 
TABLE 3 
(page 2) 

CONTROL LIMITS 
(Surrogate Spike) 

WATER 

TEST % Recovery 

GC / FID Screen, cal cu l ated as 
Phenanthrene NR 

PCBs: 

Dibutylchlorendate NR 
Isodrin NR 

GC/MS EXTRACTABLES: 

2-Fluorophenol 18-75 
d5-Phenol 15-49 
2-Bromophenol 36-113 
d5-Nitrobenzene 45-105 
2-Fluorob i phenyl 44-100 
dlO-Azobenzene 48-116 
2,4,6-Tribromophenol 26-122 
d14-p-Terphenyl 33-141* 

GC/ MS VOLATILES: 

d4-1,2-D i ch loroethane 79- 116 
d8-Toluene 88- 110* 
p- Bromofluorobenzene 86-115* 

* ; EPA Control Limits (all others are Laucks in-house ) 

SOIL 

% Recovery 

NR 

NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
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COMMENTS: 

APPENDIX B 
TABLE 3 
(page 3) 

CONTROL LIMITS 

Where a recovery exceeds the upper control limi t, and that control limit 
was <100%, the recovery will be deemed in control to an upper limit of 
120%. 

In the case of GC/MS extractables up to two surrogates (one acid and/or 
one base/neutral compound) may be out of control and the analysis be 
deemed in control, with no requirement for re-analysis. 

In the case of the PCB analysis, dibutylchlorendate (DBC) is the CLP 
surrogate and isodrin is a second surrogate added at Laucks' discretion. 
Should isodrin recovery be outside control limits, the analysis is 
deemed in control as long as DBC is in control. 

COMPLETENESS: 

Laboratory goal is 90% completeness. Matrix effect is documented 
through performance of a re-analysis. Should recoveries or RPDs remain 
out of control, no further corrective act i on i s required. If data are 
90% complet e, outl i ers are regarded as anomalies. 
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APPENDIX C 
Tuning and Performance Criteria 

Decafluorotriphenylphosphine (DFTPP) 

51 
68 
70 

127 
197 
198 
199 
275 
365 
441 
442 
443 

Ion Abundance Criteria 

30.0 - 60.0% of m/z 198 
less than 2.0% of m/z 69 
less than 2.0% of m/z 69 
40.0 - 60.0% of m/z 198 
less than ,1.0% of m/z 198 
base peak, 100% relative abundance 
5. 0 - 9.0% of m/z 198 
10 .0 - 30.0% of m/z 198 
greater than 1.00% of m/z 198 
present, but less than m/z 443 
greater than 40.0% of m/z 198 
17.0 - 23.0% of m/ z 442 

Bromofluorobenzene (BFB ) 

m/ z 

50 
75 
95 
96 

173 
174 
175 
176 
177 

Ion Abundance Criteria 

15.0 - 40.0% of the base peak 
30.0 - 60.0% of the base peak 
base peak, 100% relative abundance 
5.0 - 9.0% of the base peak 
less than 2.0% of m/ z 174 
greater than 50.0% of the base peak 
5.0 - 9. 0% of m/ z 174 
greater than 95.0%, but less than 101.0% of m/ z 174 
5.0 - 9.0% of m/ z 176 

Laboratory Data Validation. Functional Guidelines for Eval uating 
Organics Analyses, Hazardous Si te Evaluation Division, U.S.E.P.A., 
February I, 1988. 
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Hart Crowser 
J-1639-09 

QUALITY ASSURANCE DATA FOR SURFACE WATER SAMPLES 
COLLECTED ON OCTOBER 17, 1988 
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Sample Receipt 

Two water samples were received on October 17, 1988. Both samples were rece i ved 
intact and in good condition. 

Laboratory number 12727 was assigned to this project and each individual sample 
was given a discrete sub-sample number (i.e.,12727-1, 12727-2). The attached 
Table I detail s the identification of each sample and the date on which it was 
received. 

There were no discrepancies between sample identification and the chain-of
custody documents. 

The samples were held in cold storage at 4"C until removed for preparation 
and/or analysis. 

Methods of Analysis 

Samples were analyzed as specifi ed in the communication of June 30, 1988 (letter 
from Barbara Gleason to Philip Spadaro) and Laboratory Work Order of 
July 7,1988. 

Specific methods of analysis employed are shown on each sample result page. Two 
letter codes are used to indicate the volumes from which test methods are drawn. 
These codes are defined as shown below: 

SW = Test Methods for Evaluating Solid Waste (SW 846), U.S.E.P.A., 
November, 1986. 

EP = Methods for Chemical Anal ysis of Water and Wastes, U.S.E . P.A., 
March, 1983. 

LX = A Laucks Testing Laboratories in-house method or modification of a 
previously published method. LX methods are described below. 

Laucks Testing Laboratories Methods 

WM1: A modification of method SW 3010. The volume is reduced once during 
digestion and diluted back up to lOX less than the starting volume. 
Both are HN03 and HCl digestions. 

WM3 - A: Modif i cation of Standard Methods 303E. 
vary from Standard Methods, KI is used 
preserved, not digested, sample. 

Some of the volumes of reagents 
rather than NaI and Laucks uses 
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Reporting Conventions 

The following abbreviations appear in these reports: 

MOL = Method Detection Limit 

SOL = Sample Detection Limit This figure can vary from sample to sample, 
dependent on sample size, matrix interferences, etc. 

CRDL = Contract Recommended Detection Limit. 

RE = Reported values are the results for a re-extracted and re-analyzed 
sample. 

Sample results may be flagged with a one-letter code designed to provide 
additional information about the analysis or the value reported. The flags 
employed are defined below. Where no flag is present, the analyte was detected 
and the value reported is the measured concentration. 

U = The analyte was not detected. The value reported is the greater of the SOL 
or the CRDL, if any. 

B = The analyte of interest was detected in the method blank associated with the 
sample, as well as in the sample itself. (If the sample result is U flagged, 
no B flag is applied.) 

o = The value reported is based on analysis of a diluted sample or extract. The 
dilution was made to bring another compound of interest within linear range 
or because of matrix effect. 

E = The reported value is qualified and should be considered an estimate . 
Comments on reasons for this qualification appear in the Quality 
Control Report accompanying these test resu l ts. (Th i s is equivalent to the 
Funct i onal Guidelines "J" flag. ) 

R = The flagged data point is not useable, for reasons discussed in the Quality 
Control Report. 

By convention, if an analyte is not detected and if the SOL is less than the 
CRDL, the CRDL value is reported with a U flag. The implication is that no 
analyte was detected at the SOL level either. If the SOL is larger than the 
CRDL, it becomes the value which is U flagged. 
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Analytical History 

Dates of analysis for every preparation and analytical procedure are shown on 
the data sheets provided for each sample. In addition, th i s i nformation is 
summarized in attached Table II for all samples. 

The value shown to the right of any date is the number of days which elapsed 
between sampling and either preparation or analysis. In the case of GC/ MS ABN 
analysis , i t is the number of elapsed days between sample preparation and 
analysis. 

Any preparation or analytical procedure performed outside of holding times is 
marked (*) and appropriate comments appear in the Quality Control narrative 
included with this report . 
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Table I: Sample Identification 

Dissolved I Dissolved 
Lab Sample HC Sampl e Date Arsenic I ICAP 

Number Number Station 1.0. Samp 1 ed Prep. Anal. I Prep. Anal. 
I 

12727 PACCAR SW-1 10/17/88 10/19/88 2 10/19/88 2 I 11/03/88 17 11/03/88 17 
12727 2 PACCAR SW-1R 10/17/88 10/19/88 2 10/19/88 2 I 11 /03/88 17 11 /03/88 17 
12727 3 F8 NA NA I NA NA 

I 
GC/MS GC/MS 

I Lab Sample HC Sample Date VOA A8N 
Number Number Station 1.0. Sampled Ana l. Prep. Ana l. 

12727 1 PAC CAR SW-l 10/17/88 10/18/88 10/18/88 11/07/88 20 
12727 2 PAC CAR SW-1R 10/17/88 10/18/88 1 10/18/88 1 11/07/88 20 
12727 3 F8 10/18/88 NA NA 

* Indicates procedure performed outside of holding time. I 
[] 

Ta bl e II: Analytical History J 
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Arsenic 

Quality Control Report 
Summary of Findings 

All Arsenic data generated for this project have been determined 
acceptable for use. No data qualification was required. 

Metals 

All metals data generated for this project have been determined acceptable for 
use. No data qualification was required. 

Volatile Organics 

All volatile organics data generated for this project have been determined 
acceptable for use. No data qualification was required. 

Semi-Volatile Organics 

All semi-volatile organics data generated for this project have been 
determined acceptable for use. No· data qualification was required. 

Completeness 

Completeness represents the percentage of generated data points which are 
fully useable for intended purposes. A project goal of 80% completeness was 
set; the laboratory goal was 90% completeness. 

There is no universally accepted method for measuring completeness. Two 
reasonable approaches are: 

A) Compare the quantity of unuseable data points (those flagged "R") to the 
quantity of data points generated overall on submitted samples. By this 
approach, a points of 256 (determined in 2 surface water and 1 volatile 
organics field blank samples) have been flagged "R", for a completeness 
percentage of 100. 

B) More strirlgently. compare the quantity of qualified data pOints (those 
fl agged "R", "E" and "B" ) to the quantity of data points generated overall on 
submitted samples. For this project, a points of 256 have been so flagged 
(including those which may bear more than one such flag), for a completeness 
percentage of 100. 

By either approach, both project and laboratory goals for completeness have 
been achieved. 
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Dissolved Arsenic 
(Methods LX WM3-A / SW 7061) 

This section provides an evaluation of the dissolved arsenic data by criteria 
foun d in Laboratory Data Validation, Functional Guidelines for Evaluat i ng 
Inorganics Analyses, U. S. E.P.A., Office of Emergency and Remedial Response, 
undated, and criteria specified in the Work Order between Hart Crowser, Inc. 
and Laucks Testing Laboratories, Inc., dated July 7, 1988, pursuant to the 
Continuing Services Agreement dated June 13, 1988. Samples were batched for 
ana lytical and reporting purposes and data validation remarks are similarly 
appropriate to the batch. 

Sample Holding Time: 

The project Work Order and Functional Guidelines each specify that nitric acid 
preserved water samples must be digested and analyzed within 180 days of 
sample collection. 

All samples were digested and analyzed within the prescribed holding times 
spec ifi ed in Functional Guidelines and the project Work Order. 

Calibration: 

Functional Guidelines specifies the da ily instrument calibration for Atomic 
Absorption (AA) analysis. It also specifies that a calibration blank and at 
least three standards must be used in establishing an analytical curve for AA 
analyses. Functional Guidelines further specifies the initial calibration 
shall be verified using EPA Quality Control Solutions or an independent 
standard at a concentration other than that used for initial calibration, but 
still within the calibration range. In addition, initial calibration 
verification results must fall within the control limits of 90-110% of the 
true value, with the exception of tin and mercury for which the results must 
fall within control limits of 80-120% of the true value. 

For continuing cal i bration verification, Functional Guidelines specifies that 
continuing calibration checks and calibration blanks must be analyzed at a 
minimum frequency of 10% or every two hours during the analysis, whichever is 
more frequent. The calibration blank result must be less than the Contract 
Required Detection Limit (C RDL) . The blank and calibration check must also be 
analyzed after the last analytical sample. It further specifies that 
continuing calibration checks must be performed at or near the mid-range level 
of the curve using one of the following standards: EPA QC, Standard Reference 
Materials or a contractor prepared standard prepared from a source other than 
that used for in iti al calibration standards. For AA analyses, the continuing 
calibration results must fall within 90-110% of the true value, with the 
exception of tin and mercury for which the results must fall within the 
control limits 80-120% of the true value. 

Initial and continuing calibrations for all analysis dates met all criteria 
specified in Functional GU ideliQes. 
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Method Blank: 

Functional Guidelines specifies that no contaminants should be present in the 
blank(s). It furth~r specifies that one blank must be prepared for every 20 
samples or batch of samples, whichever is more frequent. Should a compound be 
detected in the blank, no action is required if the concentration is below the 
CRDL. If a compound is detected in the blank at a level greater than the 
CRDL, for any group of samples associated with that blank, the concentration 
of the sample with the least concentrated analyte must be 10 times the blank 
concentration or all associated samples that are less than 10 times the blank 
concentration must be redigested and reanalyzed. 

Samples were batched for analytical purposes. A minimum of one method blank 
was prepared with each sample batch. No target compounds were detected in the 
bl anks. 

laboratory Control: 

Functional Guidelines specifies one aqueous Laboratory Control Standard (LCS) 
shall be analyzed for each sample digestion batch or 20 samples, whichever is 
more frequent. The aqueous LCS must be an EPA QC solution or a standard that 
meets internal calibration standard criteria. It further specifies that 
aqueous LCS results must fall within the established control limits of 80-
120%. 

All laboratory control standard results were within control limits specified 
in Functional Guidelines. 

Matrix Spike: 

Functional Guidelines specifies at least one matrix spike shall be performed 
for each group of similar matrix samples or for each 20 sampl es received, 
whichever is more frequent. Field blanks cannot be used for matrix spikes. 
Functional Guidelines further specifies that the spike must be added prior to 
digestion and that the spike recovery must be within the control limits of 75-
125%. The project Work Order details the same matrix spike recovery control 
limits in Table 3, "Control Limits", attached herein as Appendix B. 

All matrix spike/ matrix spike duplicate/ matrix spike triplicate recovery 
results were within control limits specified in Functional Guidelines and the 
project Work Order. 

Matrix Spike Duplicate/Triplicate: 

Functional Guidelines does not specify any criteria for the evaluation of 
matrix spike duplicates and triplicates. The project Work Order specifies the 
Relative Percent Difference (RPD) between matrix spike/ matrix spike duplicate 
and matrix spike/ matri x spike triplicate recovery results cannot exceed the 
control limits set forth in the project Work Order. The required limits are 
detailed in Table 3, "Control Limits", attached herein as Appendix B. 
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All RPD values between matrix spike/ matrix spike duplicate and matrix 
spike/matrix spike triplicate recovery results were within control limits set 
forth in the project Work Order. 

Instrument Quality Control: 

Functional Guidelines does not explicitly specify criteria for evaluating 
Atomic Absorption (AA) instrument performance. Per the U.S.E.P.A. Contract 
Laboratory Program, Statement of Work for Inorganic Analysis, one atomic 
absorption standard at the CRDL concentration must be analyzed. All compounds 
must be detected in the CRDL standard. This guideline was applied to all AA 
analyses performed under the project Work Order. 

All CRDL criteria were met for all analysis dates. 

Sample Result Verification: 

Functional Guidelines specifies that all data reduction, reporting and 
documentation must be performed in accordance with the appropriate Statement 
of Work. The project Work Order details detection limits in Table 2, 
"Detection Limit Goals", attached herein as Appendix A. 

All reported resu :t s and detection limits are acceptab le based on criteria set 
forth in the project Work Order. 

Other QC Issues: 

None. 
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Dissolved Metals 
(Methods LX WM1 / SW 6010 ) 

This section provides an evaluation of the dissolved metals' data by criteria 
found in Laboratory Data Validation, Functional Guidel i nes for Evaluating 
Inorganics Analyses, U.S.E.P.A., Office of Emergency & Remedial Response, 
undated, and cri teria specified in the Work Order between Hart Crowser, Inc. 
and Laucks Test i ng Laboratories, Inc., dated July 7, 1988, pursuant to the 
Continuing Serv i ces Agreement dated June 13, 1988. Samples were batched for 
analytical and reporting purposes and data validation remarks are similarly 
appropriate to the batch. 

'Includes Copper, Nickel, Lead, Chromium, Zinc 

Sample Holding Time: 

The project Work Order and Functional Guidelines each specify that nitric acid 
preserved water samples must be digested and analyzed within 180 days of 
sample collection. 

All samples were digested and analyzed within the prescribed holding times 
spec i f i ed in Functional Guidelines and t he project Work Order. 

Calibration: 

Functional Guidelines specifi es daily instrument calibration for ICP analysis. 
It also specifies that a calibration blank and at least one standard must be 
used in establishing an analytical curve for ICP analysis. Functional 
Guidelines further specifies the initial calibration shall be verified using 
EPA Qual ity Control Solutions or an independent standard at a concentration 
other than that used for initial calibration, but still within the calibration 
range. In add i t i on, ini t ial calibration ver i fication re sul ts must fall within 
the control limits of 90- 110% of the true value. 

For continuing cal i brat i on verification, Functional Guidel i nes specifies that 
continuing calibration checks and calibration blanks must be analyzed at a 
mi nimum frequency of 10% or every two hours during the ana lysis, whichever is 
more frequent. The ca li bration blank result must be less than the CRDL. The 
blank and cal ibrat i on check must also be analyzed after the l ast anal yhcal 
sample. It further specifies that continuing calibration checks must be 
performed at or near the mid-range level of the curve using one of the 
fol l owing standards: EPA QC, Standard Reference Materials or a contractor 
prepared standard prepared from a source other than that used for initial 
cal i bration standards. For ICP anal yses, the continu i ng cali brat i on results 
must fall within 90-110% of the true value. 

Initial and continuing calibrations for all analysis dates met criteria 
specified in Functional Guidelines. 
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Method Blank: 

Functional Guidelines specifies that no contaminants should be present in the 
blank(s). It further specifies that one blank must be prepared for every 20 
samples or batch of samples, whichever is more frequent. Should a compound be 
detected in the blank, no action is required if the concentration is below the 
CRDL. If a compound is detected in the blank at a level greater than the 
CRDL, for any group of samp les associated with that blank, the concentration 
of the sample with the least concentrated analyte must be 10 times the blank 
concentration or all associated samples that are less than 10 times the blank 
concentration must be redigested and reanalyzed. 

Samples were batched for analytical purposes. A minimum of one method blank 
was prepared and analyzed with each batch. No target compounds were detected 
in the blanks. 

Laboratory Control: 

Functional Guidelines specifies one aqueous Laboratory Control Standard (LCS) 
shall be analyzed for each sample digestion batch or 20 samples, whichever is 
more frequent. The aqueous LCS must be an EPA QC solution or a standard that 
meets internal calibration standard criteria. It further specifi·es that 
aqueous LCS results must fall within the established control li mits of 80-
120%. 

All laboratory control standard results were within control limits specified 
in Functional Guidelines. 

Matrix Spike: 

Functional Guidelines specifies at least one matrix spike shall be performed 
for each group of simi l ar matrix samples or for each 20 samples received, 
whichever is more frequent. Field blanks cannot be used for matrix spikes. 
Functional Gu idelines further specifies that the spike must be added prior to 
digestion and that the spike recovery must be within the control limits of 75-
125%. The project Work Order details the same mat ri x spike recovery control 
limits in Table 3, "Control Limits", attached herein as Appendix B. 

All matri x spike/ matrix spike duplicate/ matrix spike triplicate recovery 
values were within control limits specified in Functional Guidelines and the 
project Work Order . 

Matrix Spike Duplicate/Triplicate: 

Functional Guidelines does not specify any criteria for the evaluation of 
matrix spike duplicates and triplicates. The project Work Order specifies the 
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Relative Percent Difference (RPD) between matrix spike/ matrix spike 
duplicate/matrix spike triplicate recovery results cannot exceed the control 
limits set forth in the project Work Order. The required limits are detailed 
in Table 3, "Control Limits", attached herein as Appendix B. 

All RPD values between matrix spike/ matrix spike duplicate and matrix 
spike/matrix spike triplicate recoveries were within control limits specified 
in the project Work Order. 

Instrument Quality Control: 

ICP Interference Check Sample - Functional Guidelines specifies ICP 
interference check samples must be run at the beginning and end of each sample 
analysis run or, at minimum, twice per 8 hour shift, whichever is more 
frequent. It further specifies the check sample results must be within +/-
20% of the established mean value. 

Interference check sample results for all analysis dates met criteria 
specified in Functional Guidelines. 

In addition, a standard at the CRDL concentration must be analyzed and all 
compounds must be detected. 

All compounds were detected in the CRDL standard for all analysis dates. 

Serial Dilutions - Functional Guidelines specifies that, for ICP analysis, one 
sample from a group of samples with a similar matrix or a group of 20 samples, 
whichever is more frequent, must undergo at least one serial dilution. The 
difference between the original and diluted sample cannot exceed 10%. 

All serial dilution results were acceptable. 

Sample Result Verification: 

Functional Guidelines specifies that data reduction, reporting and 
documentation is to be performed in accordance with the appropriate Statement 
of Work. Detection limits are detailed in Table 2, "Detection Limit Goals", 
attached herein as Appendix A. 

All reported results and detection limits were acceptable per criteria 
specified in the project Work Order. 

Other QC Issues: 

None. 
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Volatile Organic Compounds 
(Method SW 8240) 

This section provides an evaluation of the volatile organic compounds data by 
cri teria found in Laboratory Data Validation, Functional Guidelines for 
Eval uating Organics Analysis, Hazardous Site Evaluation Division, U.S.E.P.A., 
February 1, 1988 and criteria specified in the Work Order between Hart 
Crowser, Inc. and Laucks Testing Laboratories, Inc., dated June 15, 1988, 
pursuant to the Continuing Services Agreement dated June 13, 1988. Samples 
were batched for analytical and reporting purposes and data validation remarks 
are similarly appropriate to the batch. 

Sample Holding Time: 

The project Work Order and Functional Guidelines each specify that unpreserved 
water samples must be analyzed within 7 days of sample collection. 

All samples were analyzed within holding times specified by Functional 
Guidelines and the project Work Order. 

GC/MS Tuning: 

Funct i onal Guideli nes specifies that tuning and performance criteria have been 
established to ensure mass resolution, identification and, to some degree, 
sensitivity. It defines both basic and expanded (appropriate under some 
circumstances ) ion abundance criteria for tuning of the mass spectrometer with 
Bromofluorobenzene (B FB ) , as shown in Appendix C. 

Ion abundance criteria specified in Functional Guidel i nes were met for all 
analysis dates. 

Calibration: 

Following Funct ional Guidelines, the Percent Relative Standard Deviation 
(%RSD) for the Calibration Check Compounds (CCC s) in the Initial Calibration 
cannot exceed 30%. The Percent Difference (%0) between the response factor 
for the calibration standard and Initial Cal ibrat ion cannot exceed 25%. 

For calibration, the mass spectrometer monitors the average RRFs for the 
system performance check compounds (SPCCs). Per Functional Guidelines, these 
must be equal to or greater than 0.05. Per Laucks Testing Laboratories' 
internal QA procedures and U.S.E.P .A . Contract Laboratory Program, Statement 
of Work for Organics Analysis, these must be greater than or equal to 0.300, 
with the excepti on of bromoform, which must be greater than or equal to 0.250. 
These criteria are more stringent than those in Functional Guidelines . 

Calibration criteria specified in Functional Guidelines and U.S.E.P.A Contract 
Laboratory Program, Statement of Work for Organics Analysis were met for all 
analysis dates. 

F- (8'1 

) 

1 

1 
} 

I 
1 



r 

, 
I 

I 
/ 

Method Blank: 

Functional Guidelines specifies that no contaminants should be present in the 
blank (s) . Should a compound be detected in the blank, no action is taken 
unless the compound is also detected in the sample (s). If a common laboratory 
contaminant is detected iA both the sample and the associated blank, the 
results are qual i fied by elevating the detect i on limit when the sample 
concentration is less than 10 times the blank concentration. Compounds 
considered to be common laboratory contaminants are: Methylene chloride, 
Acetone, Toluene, 2-butanone and common phthalate esters. Should a compound 
other than a common contaminant be detected in the sample and associated 
blank, the results must be qualified when the sample concentration is less 
than 5 times the blank concentration. 

Samples were batched for analytical purposes. A minimum of one method blank 
was analyzed with each sample batch. No target compounds were detected in the 
blanks. 

Surrogate: 

Functional Guidelines specifies that sample and blank surrogate recoveries 
must be within limits as per the applicable Statement of Work. The project 
Work Order details the surrogate recovery criteria for volatile organlcs 
analysis in Table 3, ·Control Limits", attached herein as Appendix B. 

Functional Guidelines further specifies that if one volatile surrogate is 
outside established control limies, or if one volatile surrogate has a 
recovery of less than 10%, then reanalysis should be performed. It also 
acknowledges that the sample itself may produce interference effects that are 
outside laboratory control. The project Work Order specifies that matrix 
effect should be documented through sample reanalysis. Should recoveries 
remain outside the established control limits, no further corrective action is 
required. 

Based on criteria specified in Functional Guidelines and the project Work 
Order, all surrogate recoveries were in control. 

Matrix Spike: 

Functional Guidelines specifies that all spike recovery values must be within 
the advisory limits established in the appropriate Statement of Work. The 
project Work Order details the matrix spike recovery limits for volatile 
organics analysis in Table 3, "Control Limits·, attached herein as Appendix B. 

In accordance with criteria specified in the project Work Order, all matrix 
spike/matrix spike duplicate/ matrix spike triplicate recovery values were in 
control 

F -1<\0 



Matrix Spike Duplicate/Triplicate: 

Functional Guidelines specifies that the Relative Percent Difference (RPD) 
between matri x spike/ matrix spike duplicate and matri x spike/ matrix spike 
t r i plicate recoveries must be within adv i sory limits in the appropriate 
document governing the wor k. The proj ect Work Order specif ies that all RPD 
values between matrix spike/ matri x spi ke duplicate and matrix spike/ matri x 
spike triplicate recoveries mu st be wi thin the l i mits set forth in the project 
Work Order, detailed in Table 3, "Control Limits", and attached herein as 
Appendi x B. 

In accordance with criteria specified in Functional Guidelines and the project 
Work Order, all RPD values between mat r ix spike/ matri x spike dupl i cate and 
matri x spi ke/ matri x spi ke triplicate recoveries were in control. 

Instrument Quality Control: 

Functional Guidelines specifies that internal standard area counts must not 
vary by more than a factor of two (-50% to +100%) from the associated 
calibration standard. It further specifies that the retention time of the 
internal standard must not vary by more than +/ - 30 seconds from the 
associated calibration standard. 

Based on criteria specified in Functional Guidelines, al l internal standards 
were acceptable. 

Sample Result Verification: 

Compound Identification - Functional Guidelines specifies that each compound 
must be within +/ - 0.06 relative retention time (RRT ) units of the standard 
RRT. It also specifies, for any sample compound, all ions present in the 
standard mass spectrum at a relative intensity greater than 10% must be 
present in the sample spectrum. Additionally, the difference of the ion 
relative intensities between the sampl e and standard spectra cannot exceed 20% 
and all ions greater than 10% in the sample spectrum but not present in t he 
standard spectrum must be addres sed. 

In accordance wi th criter i a specified in Functional Gu idelines, all reported 
compounds were correctl y identified. 

Compound Quanti t ation - Funct ional Guidel ines specifies t hat compound 
quant i tati on and adj us t ment of t he Contract Required Quant itation Limit (CRQ L) 
must be calculated as per the app l icabl e Statement of Work. The project Work 
Order details detection limit cri teria in Table 2, "Detection Limit Goals", 
attached herein as Appendi x A. 

In accordance with criteria specified in Functional Guidelines and the project 
Work Order, all reported resul ts and detection l imits were acceptabl e. 

Other QC Issues: 

None. 
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Semi-Volatile Organic Compounds 
(Methods SW 3510 / SW 8270) 

This section provides an evaluation of the semi-volatile organic compounds 
data by criteria found in Laboratory Data Validation. Functional Guidelines 
for Evaluating Organics Analyses, Hazardous Site Evaluation Division, 
U.S.E.P.A., February 1, 1988, and criteria specified in the Work Order between 
Hart Crowser, Inc. and Laucks Testing Laboratories, Inc., dated July 7, 1988, 
pursuant to the Continuing Services Agreement dated June 13, 1988. Samples 
were batched for analytical and reporting purposes and data validation remarks 
are similarly appropriate to the batch. 

Sample Holding Time: 

The project Work Order and Functional Guidelines each specify that unpreserved 
water samples must be extracted within 7 days and analyzed within 40 days of 
sample collection. 

All samples were extracted and analyzed within the holding times specified in 
Functional Guidelines and the project Work Order. 

GC{MS Tuning: 

Functional Guidelines specifies that tuning and performance criteria are 
established to ensure mass resolution, identification, and, to some degree, 
sensitivity. It details both basic and expanded (appropriate under some 
circumstances) ion abundance criteria for tuning of the mass spectrometer with 
Decafluorotriphenylphosphine (DFTPP), as detailed in Appendix C. 

Basic ion abund ance criteria specified in Functional Guidelines were met for 
all analysis dates. 

Calibration: 

Following Functional Guidelines, the Percent Relative Standard Deviation 
(%RSD ) for the Cal i brat i on Check Compounds (CCCs ) in the Initial Calibration 
cannot exceed 30%. The Percent Difference (%0) between the response factor 
for the continuing calibration standard and the Initial Calibration cannot 
exceed 25%. 

For calibration, the mass spectrometer monitors the average RRFs for the 
system performance check compounds (SpeCs). Per Functional Guidelines, these 
must be equal to or greater than 0.05. 

Initial and continuing calibrations for all analysis dates met Percent 
Relative Standard Deviation and Percent Difference criteria as specified in 
Functional Guidelines. In addition, system performance check compounds for 
all analysis dates met criteria set forth in Functional Guidelines. 

I 



J 

Method Blank: 

Functional Guidelines specifies that no contaminants should be present in the 
blank(s). Should a compound be detected in the blank, no action is taken 
unless the compound is also detected in the sample(s). If a common laboratory 
contaminant is detected in both the sample and the associated blank, the 
results are qualified by elevating the detection limit when the sample 
concentration is less than 10 times the blank concentration. Compounds 
considered to be common laboratory contaminants are: Methylene chloride, 
Acetone, Toluene, 2-butanone and common phthalate esters. Should a compound 
other than a common contaminant be detected in the sample and associated 
blank, the results must be qualified when the sample concentration is less 
than 5 times the blank concentration. 

Samples were batched for analytical purposes. One method blank was prepared 
and analyzed with each sample batch. No target analytes were detected in the 
blanks. 

Surrogates: 

Functional Guidelines specifies that sample and blank surrogate recoveries 
must be with in limits as per the applicable Statement of Work. The project 
Work Order details the surrogate recovery criteria for semi-volatile organics 
analysis in Table 3, "Control Limits " , attached herein as Appendix B. 

Functional Guidelines further specifies that if two base/ neutral or acid 
surrogates are outside established control limits, or if one base/neutral or 
acid surrogate has a recovery of less than 10%, reanalysis should be 
performed. It also acknowledges that the sample itself may produce 
interference effects that are outside laboratory control. The project Work 
Order specifies that matrix effect should be documented by sample reanalysis. 
Should recoveries rema in outside the established control limits, no further 
corrective acti on i s required. 

All surrogate recoveries were within control limits specifi ed in the project 
Work Order. 

Matrix Spike: 

Functional Guidelines specifies that all matrix spike recoveries must be 
within the adv i sory limits established in the appropriate document governing 
the work. The project Work Order details matrix spike/ matrix spike 
duplicate/matrix spike triplicate control limits for semi-volatile organics 
analysis in Table 3, "Control Limits", attached herein as Appendix B. 

All matri x spike/ matri x spike duplicate/ matrix spike triplicate recovery 
results were in control. 
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Matrix Spike Duplicate/Triplicate: 

Functional Guidelines specifies that Relative Percent Differences (RPDs) 
between matrix spike/matrix spike duplicate/matrix spike triplicate recoveries 
must be within advisory limits in the appropriate document governing the work. 
The project Work Order specifies that all RPDs between matrix spike/matrix 
spike duplicate/matrix spike triplicate recoveries must be within the limits 
set forth in the project Work Order. detailed in Table 3. "Control Limits". 
and attached herein as Appendix B. 

All RPD values between matrix spike/matrix spike duplicate and matrix 
spike/matrix spike triplicate recoveries were within the control limits set 
forth in the project Work Order. 

Instrument Quality Control: 

Functional Guidelines specifies internal standard area counts must not vary by 
more than a factor of two (-50% to +100%) from the associated calibration 
standard. In addition. the retention time of the internal standard must not 
vary more than +/- 30 seconds from the associated calibration standard. 

Instrument quality control procedures for all analysis dates met criteria set 
forth in Fun_ct.i.9nal Guidelines. 

Compound Identification - Functional Guidelines specifies that each compound 
must be within +/ 0.06 relative retention time (RRT) units of the standard 
RRT. It a:so specifies. for any sample compound. all ions present in the 
standard mass spectrum at a relative intensity greater than 10% must be 
present in the sample spectrum. Additionally. the difference of the ion 
relative intensities between the sample and standard spectra cannot exceed 20% 
and all ions greater than 10% in the sample spectrum but not present in the 
standard spectrum must be addressed. 

Reported compounds in all samples met identification criteria set forth in 
Functional Guidelines. 

Compound Quantitation - Functional Guidelines specifies that compound 
quantitation and adjustment of the CRQL must be calculated as per the 
applicable Statement of Work. The project Work Order details detection limit 
criteria in Table 2. "Detection Limit Goals". attached herein as Appendix A. 

Reported compounds in all samples were correctly quantified. Detection limits 
for all samples met criteria specified in the project Work Order. 

Other QC Issues: 

None. 
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FIELD REPLICATES 

Inorganics 

Sample Numbers 

12727-1,2 

Organics 

One replicate surface water sample was collected 
and analyzed for this project. The Hart Crowser 
station identification is SW-1. The replicate 
surface water sample is identified by the letter 
"R" (e.g., SW-1R). 

There is no specific review criteria for field 
replicate analyses comparability in Functional 
Guidelines. The relative percent differences 
were compared to the control windows specified 
for laboratory duplicate results (see 
Groundwater Field Replicate section). Listed 
below are the RPD values for sample replicates 
exceeding the control limit of + 20 percent or 
+ CRDL, whichever is appropriate. 

Compound RPD 

Copper 32 

Limits 
(Percent) 

+ 20 

There is no specific review criteria for field 
duplicate analyses comparability in the 
Functional Guidelines. 
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(: APPENDIX A 
I TABLE 2 

(page 1) 

r 
DETECTION LIMIT GOALS 

WATER SOIL 

( TEST MOL CRDL MOL CRDL 
I (mg/l) (mg/l) 

1 
Hardness 1 1 NR NR 

METALS: (mg/l) (mg/l) NR NR 

1 Iron 0.01 0.01 NR NR 
Manganese 0.001 0.001 NR NR 

TOTAL METALS: (mg/l) (mg / l) 

Copper 0.001 0.001 NR NR 
Nickel 0.002 0.002 NR NR 

Cadmium NR NR NR NR 
Lead 0.005 0.005 NR NR 

Chromium 0.001 0.001 NR NR 
Zinc 0.001 0.001 NR NR 

Arsenic 0.005 0.005 NR NR 

TEST (mg/ l ) (mg /l) 
DISSOLVED METALS: 

Copper 0.001 0.001 NR NR 
Ni cke 1 0.002 0.002 NR NR 
Lead 0.005 0.005 NR NR 

Chromium 0.001 0.001 NR NR 
Zi nc 0.001 0.001 NR NR 

Arsenic 0.005 0.005 NR NR 

TEST (mg/ l ) (mg /l ) 
EP TOXICITY METALS: 

Copper NR NR NR NR 
Nickel NR NR NR NR 

Cadmium NR NR NR NR 
Lead NR NR NR NR 

Chromium NR NR NR NR 
Zi nc NR NR NR NR 

Arsenic NR NR NR NR 

NR = analysis for this analyte in this matrix is Not Required 
MOL = Method Detection Limit 
CRDL = Contract Recommended Detect ion Limit 
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TEST 

GC/FID Screen, calculated 
Phenanthrene 

PCB's: 

Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

TEST 
GC/ MS EXTRACTABLES: 

Phenol 
Anil ine 
Bis(2-chloroethyl )ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
Bis (2-chloroisopropyl )ether 
4-Methylphenol 
N-Nitroso- di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
Bis(2-chloroethoxy)methane 
2 ,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
2-Methylnaphthalene 
Hexach l orocyc lopentadiene 

APPENDIX A 
TABLE 2 
(page 2) 

DETECTION LIMIT GOALS 

WATER 

MOL CRDL 

(ug/l) (ug/l) 

as 
NR NR 

NR NR 
NR NR 
NR NR 
NR NR 

(ug /l) (ug /l) 

2 2 
10 10 
2 2 
2 2 
2 2 
2 2 
2 2 
2 2 
2 2 
2 2 
2 2 
2 2 
4 4 
2 2 
2 2 
4 4 
2 2 
50 50 
2 2 
4 4 
2 2 
4 4 
2 2 
2 2 
2 2 
4 4 

MOL ; Method Detection Limit 
CRDL ; Contract Recommended Detection Limit 

I 

SOIL 
1 

MOL CRDL 

(ug/kg DB) (ug/kg DB) 

NR NR 

NR NR 
NR NR 
NR NR 
NR NR 

(ug/ kg DB) (ug/kg DB ) 

NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 

1 NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 
NR NR 

J NR NR 
NR NR 
NR NR 
NR NR 1 NR NR 
NR NR 
NR NR 

] 
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(, APPENDIX A 
\ TABLE 2 

(page 3) 

( DETECTION LIMIT GOALS 

j WATER SOIL 

( MDL CRDL MDL CRDL 
( TEST (ug/l) (ug/l) (ug/kg DB)(ug/kg DB) 

GC/MS EXTRACTABLES(cont): 

2,4,6-Trichlorophenol 4 4 67 67 
2,4,5-Trichlorophenol 4 4 67 67 
2-Chloronaphthalene 2 2 33 33 
2-Nitroanil ine 4 4 67 67 
Dimethyl phthalate 2 2 33 33 
Acenaphthylene 2 2 33 33 
2,6-Dinitrotoluene 4 4 67 67 
3-Nitroanil ine 10 10 170 170 
Acenaphthene 2 2 33 33 
2,4-Dinitrophenol 20 20 330 330 
4-Nitropheno 1 20 20 330 330 
Dibenzofuran 2 2 33 33 
2,4-Dinitrotoluene 4 4 67 67 
Diethyl phthalate 2 2 33 33 
4-Chlorophenyl phenyl ether 2 2 33 33 
Fluorene 2 2 33 33 
4-Nitroanil ine 4 4 67 67 
4,6-Dinitro-2-methylphenol 20 20 330 330 
N-Nitrosodiphenylamine 1 1 33 33 
1,2-Diphenylhydrazine 4 4 67 67 
4-Bromophenyl phenyl ether 4 4 67 67 
Hexachlorobenzene 2 2 33 33 
Pentachlorophenol 20 20 330 330 
Phenanthrene 2 2 33 33 
Anthracene 2 2 33 33 
Di-n-butyl phthalate 2 2 33 33 
Fluoranthene 2 2 33 33 
Pyrene 2 2 33 33 
Benzidine 50 50 830 830 
Butyl benzyl phthal ate 2 2 33 33 
3,3'-Dichlorobenzidine 20 20 330 330 
Benzo(a)anthracene 2 2 33 33 
Chrysene 2 2 33 33 
Bis (2-ethylhexy l )phthalate 2 2 33 33 
Di-n-octyl phthalate 2 2 33 33 
Benzo(b)fluoranthene 4 4 67 67 
Benzo(k)fluoranthene 4 4 67 67 
Benzo (a) pyrene 4 4 67 67 
Indeno(1,2,3-cd)pyrene 4 4 67 67 
Dibenzo (a, h)anthracene 4 4 67 67 
Benzo(g,h , i)perylene 4 4 67 67 

1 ' 
MOL ; Method Detection Limit 
CRDL ; Contract Recommended Detection Limit 
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APPENDIX A 
TABLE 2 
(page 4) 

DETECTION LIMIT GOALS 

WATER SOIL ~ 
MDL CRDL MDL CRDL 

TEST (ug/l) (ug/l) (ug/kg DB)(ug/kg DB) 
GC/MS VOLATI LES: 

Chloromethane 1 1 2 2 
Bromomethane 1 1 2 2 
Vinyl Chloride 1 1 2 2 
Chloroethane 3 3 6 6 
Methylene Chloride 1 1 2 2 
Acetone 5 5 10 10 
Carbon Disulfide 1 1 2 2 
l,l-Dichloroethene 1 1 2 2 
l,l-Dichloroethane 1 1 2 2 
trans-1,2-Dichloroethene 1 1 2 2 
cis-1,2-Dichloroethene 1 1 2 2 
total-1,2-Dichloroethene 1 1 2 2 
Chloroform 1 1 2 2 
2-Butanone 3 3 6 6 
l,2-Dichloroethane 1 1 2 2 
l,l,l-Trichloroethane 1 1 2 2 
Carbon Tetrachloride 1 1 2 2 
Vinyl Acetate 1 1 2 2 
Bromodichloromethane 1 1 2 2 
l,2-Dichloropropane 1 1 2 2 
Trichloroethene 1 1 2 2 
Benzene 1 1 2 2 
Dibromochloromethane 3 3 6 6 
l,l,2-Trichloroethane 1 1 2 2 
Bromoform 1 1 2 2 
4-Methyl-2-Pentanone 3 3 6 6 
2-Hexanone 3 3 6 6 
1,1,2,2-Tetrachloroethane 3 3 6 6 
Tetrachloroethene 1 1 2 2 
Toluene 1 1 2 2 
Chlorobenzene 3 3 6 6 
trans-1,3-Dichloropropene 3 3 6 B 
Ethyl benzene 1 1 2 2 
cis-1,3-Dichloropropene 3 3 6 6 
Styrene 1 1 2 2 
Total Xylenes 1 1 2 2 } 

J 

MDL = Method Detection Limit 
CRDL = Contract Recommended Detection Limit 
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COMMENTS: 

APPENDIX A 
TABLE 2 
(page 5) 

DETECTION LIMIT GOALS 

Actual reported Sample Detection Limits (SDLs) may vary from the target 
detection limits listed herein. There are several circumstances which 
can result in SDLs which are elevated above the CRDLs. 
Typically, these are: 

1) Insufficient sa,,,ple volume submitted to perform preparation according 
to established methodology. 

2) Dilution of a sample extract or digest for reasons of matrix 
interference or to bring another compound of interest within linear 
range. 

3) Extraction of the sample at the "medium" or "high" levels, rather 
than a typical "low" level extraction. This involves employing a 
smaller sample size and is a decision made on visual appearance of 
the sample and/ or odor. 

In addition, it should be noted that the limits of detection shown for 
soil analysis have been normalized to reflect a total solids value of 
100%. In fact, soil samples will generally have total solids of 75-80% 
and SDLs will be correspondingly increased. 
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APPENDIX B 

TABLE 3 
(page 1) 

CONTROL LIMITS 
(Matrix Spike/Matrix Spike Duplicate/Matrix Spike Triplicate) 

WATER SOIL 

TEST % Recovery RPD % Recovery RPD 

Hardness 79-114 0-5 NR NR 

TOTAL METALS: 

Copper 75-125* 0-7 NR NR 
Nickel 75-125* 0-5 NR NR 
Cadmium NR NR NR NR 
Lead 75-125* 0-7 NR NR 
Chromium 75-125* 0-6 NR NR 
Zinc 75-125* 0-6 NR NR 
Arsenic 75-125* 0-7 NR NR 

GC/FID Screen, calculated as 
Phenanthrene NR NR NR NR 

PCBs: 
Aroclor 1260 NR NR NR NR 

GC/MS EXTRACTABLES: 

Phenol 16-72 0-18 NR NR 
2-Chlorophenol 31-122 0-15 NR NR 
1,4-Dichlorobenzene 36-97* 0-16 NR NR 
N-Nitroso-di-n-propylamine 41-116* 0-17 NR NR 
1,2,4-Trichlorobenzene 50-105 0-14 NR NR 
4-Chl oro-3-methyl phenol 46-108 0-11 NR NR 
Acenaphthylene 44-110 0-12 NR NR 
4-Nitrophenol 10-78 0-21 NR NR 
2,4-Dinitrotoluene 43-109 0-15 NR NR 
Pentachlorophenol 35-120 0-11 NR NR 
Pyrene 26-127* 0-11 NR NR } 
GC/MS VOLATILES: 

1,1-Dichloroethane 53-131 0-7 NR NR ) Trichloroethene 71-120* 0-7 NR NR 
Benzene 76-127* 0-8 NR NR 
Toluene 76- 125* 0-13 NR NR 
Chlorobenzene 73-128 0-8 NR NR 

0 
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APPENDIX B 
TABLE 3 
(page 2) 

CONTROL LIMITS 
(Surrogate Spike) 

WATER 

TEST % Recovery 

GC/FID Screen , calculated as 
Phenanthrene NR 

PCBs: 

Dibutylchlorendate NR 
Isodrin NR 

GC/MS EXTRACTABLES: 

2-Fluorophenol 18-75 
d5-Phenol 15-49 
2-Bromophenol 36-113 
d5-Nitrobenzene 45-105 
2-Fluorob iphenyl 44-100 
d10-Azobenzene 48-116 
2,4,6-Tribromophenol 26-122 

-d14-p-Terphenyl 33-141* 

GC/ MS VOLATILES: 

d4-1,2-Dichloroethane 79-116 
d8-Toluene 88-110* 
p-Bromofl uorobenzene 86-115* 

* = EPA Control Limits (all others are Laucks in-house ) 

SOIL 

% Recovery 

NR 

NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
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COMMENTS: 

APPENDIX B 
TABLE 3 
(page 3) 

CONTROL LIMITS 

Where a recovery exceeds the upper control limit, and that control limit 
was <100%, the recovery will be deemed in control to an upper limit of 
120%. 

In the case of GC/ MS extractables up to two surrogates (one acid and/ or 
one base/ neutral compound) may be out of control and the analysis be 
deemed in control, with no requirement for re-analysis. 

In the case of the PCB analysis, dibutylchlorendate (DBC) is the CLP 
surrogate and isodrin is a second surrogate added at Laucks' discretion. 
Should isodrin recovery be outside control limits, the analysis is 
deemed in control as long as DBC is in control. 

COMPLETENESS: 

Laboratory goal is 90% completeness. Matr ix effect is documented 
through performance of a re-analysis. Shou l d recoveries or RPDs remain 
out of control , no further corrective action is required. If data are 
90% complete, outliers are regarded as anomalies. 
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APPENDIX C 
Tuning and Performance Criteria 

Oecafluorotriphenylphosphine (OFTPP) 

51 
68 
70 

127 
197 
198 
199 
275 
365 
441 
442 
443 

Ion Abundance Criteria 

30.0 - 60.0% of m/ z 198 
less than 2.0% of m/ z 69 
less than 2.0% of m/ z 69 
40.0 - 60.0% of m/z 198 
less than 1.0% of m/ z 198 
base peak, 100% relative abundance 
5.0 - 9.0% of m/ z 198 
10.0 - 30.0% of m/z 198 
greater than 1.00% of m/z 198 
present, but less than m/z 443 
greater than 40.0% of m/ z 198 
17 . 0 - 23.0% of m/ z 442 

Bromofluorobenzene (BFB ) 

m/ z 

50 
75 
95 
96 

173 
174 
175 
176 
177 

Ion Abundance Criteria 

15 . 0 - 40.0% of the base peak 
30.0 - 60.0% of the base peak 
base peak, 100% relative abundance 
5.0 - 9.0% of the base peak 
less than 2.0% of m/ z 174 
greater than 50. 0% of t he base peak 
5.0 - 9. 0% of mlz 174 
greater than 95. 0% , but less than 101.0% of ml z 174 
5.0 - 9.0% of m/z 176 

Laboratory Data Validation. Functional Gu i delines for Evaluating 
Organ i CS Analyses, Hazardous Si te Evaluation Divis ion, U.S.E.P. A., 
February I, 1988. 
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Sample Receipt 

Twenty one (21) water samples and two (2) volatile trip blanks were received 
between the dates of February 6 and February 9, 1989. All samples were received 
intact and in good condition, with the following exception: 

Lab No. Identification 

14398-12 LW-13D 

COl1l11ent 

One of the volatile organics sample vials was 
received broken. The two remaining vials were 
sufficient for the analysis. 

Laboratory number 14398 was assigned to this project and each individual sample 
was given a discrete sub-sample number (i.e., 14398-1, 14398-2, etc). The 
attached Table I details the identification of each sample and the date on which 
it was received. 

There were no discrepancies between sample identification and the chain-of
custody documents. 

Following directions on the chain-of-custody documents, selected samples (VOA 
and ABN fractions) were permitted to settle prior to analysis. The aqueous 
phase was decanted for testing and the sediment phase was avoided. Samples 
subject to this procedure were: 

Lab No . 

14398-8 
14398-9 
14398-14 
14398-16 
14398-18 
14398-19 
14398-21 

Identification 

OW-4S 
OW-4D 
LW-6D 
LW-9D 
OSP-7S 
OSP-7D 
OSP-2D 

The samples were held in cold storage at 4°C until removed for preparation 
and/or analysis. 
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Methods of Analysis 

Samples were analyzed as specified in the communication of January 23, 1989 
(telephone conversation between Mark Herrenkohl and Kirk Hintzen) and Laboratory 
Work Order of July 7, 1988. 

Specific methods of analysis employed are shown on each sample result page. Two 
letter codes are ·used to indicate the volumes from which test methods are drawn. 
These codes are defined as shown below: 

SW : Test Methods for Evaluating Solid Waste (SW 846), U.S.E.P.A., 
November, 1986. 

LX : A Laucks Testing Laboratories in-house method or modification of a 
previously published method. LX methods are described below . 

Laucks Testing Laboratories Methods 

WM1: A modification of method SW 3010. The volume is reduced once during 
digestion and diluted back up to lOX less than the starting volume. Both 
are HN03 and Hel digestions. 

WM2: A modification of method SW 3020. The volume is reduced once during 
digestion with HN03 + HzOz and diluted back to the starting volume. 

WM3: Modification of Standard Methods 303E. Some of the volumes of reagents 
vary from Standard Methods, KI is used rather than Nal and Laucks uses 
preserved, not digested, sample. 
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Reporting Conventions 

The following abbreviations appear in these reports: 

MDl = Method Detection limit 

SDl = Sample Detection limit This ,figure can vary from sample to sample, 
dependent on sample size, matrix interferences, etc. 

CRDl = Contract Recommended Detection limit. 

RE = Reported values are the results for a re-extracted and re-analyzed 
sample. 

Sample results may be flagged with a one-letter code designed to provide 
additional information about the analysis or the value reported. The flags 
employed are defined below. Where no flag is present, the analyte was detected 
and the value reported is the measured concentration. 

U = The analyte was not detected. The value reported is the greater of the SDl 
or the CRDl, if any. 

B = The analyte of interest was detected in the method blank associated with the 
sample, as well as in the sample itself. (If the sample result is U flagged, 
no B flag is applied.) 

D = The value reported is based on analysis of a diluted sample or extract. The 
dilution was made to bring another compound of interest within linear range 
or because of matrix effect. 

E = The reported value is qualified and should be considered an estimate. 
Comments on reasons for this qualification appear in the Quality 
Control Report accompanying these test results. (This is equivalent to the 
Functional Guidelines "J" flag.) 

R = The flagged data point is not useable, for reasons discussed in the Quality 
Control Report. 

By convention, if an analyte is not detected and if the SDl is less than the 
CRDL, the CRDl value is reported with a U flag. The implication is that ,no 
analyte was detected at the SDl level either. If the SDl is larger than the 
CRDL, it becomes the value which is U flagged. 
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Analytical History 

Dates of analysis for every preparation and analytical procedure are shown on 
the data sheets provided for each sample. In addition, this information is 
summarized in attached Table II for all samples. 

The value shown to the right of any date is the number of days which elapsed 
between sampling and either preparation or analysis. In the case of GC/ MS ABN 
analysis, it is the number of elapsed days between sample preparation and 
analysis. 

Any preparation or analytical procedure performed outside of holding times is 
marked (*) and appropriate comments appear in the Quality Control narrative 
included with this report. 
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I ICP Metals I Arsenic I 

t( Lab Sample H.C. Date I (Pb & Zn) I (Hydride) I 

I Number Number Sample 1.0. Sampled I Digestion Analysis I Digestion Analysis I 
I I I 

( 
14398 1 OW-5S 02/06/89 I NA NA I NA NA I 

I 
14398 2 OW-50 02/06/89 I NA NA I NA NA I 

14398 3 OSP-40 02/06/89 I NA NA I 02/13/89 02/13/89 7 I 

14398 4 MW-3! 02/07/89 I 02/13/89 02/14/89 7 I 02/13/89 02/13/89 6 I 

14398 5 LW-12S 02/07/89 I 02/13/89 02/14/89 7 I 02/13/89 02/13/89 6 I 

14398 6 LW-120 02/07/89 I 02/13/89 02/14/89 7 I 02/13/89 02/13/89 6 I 

14398 7 LW-120R 02/07/89 I 02/13/89 02/14/89 7 I 02/13/89 02/13/89 6 I 

( 
14398 8 OW-4S 02/07/89 I NA NA I NA NA I 
14398 9 OW-40 02/07/89 I NA NA I NA NA I 

14398 10 LW-3S 02/07/89 I 02/13/89 02/14/89 7 I 02/13/89 02/13/89 6 I 

14398 11 LW-30 02/08/89 I 02/13/89 02/14/89 6 I 02/13/89 02/13/89 5 I 
14398 12 LW-130 02/08/89 I 02/13/89 02/14/89 6 I 02/13/89 02/13/89 5 I 
14398 13 LW-6S 02/08/89 I 02/13/89 02/14/89 6 I 02/13/89 02/13/89 5 I 
14398 14 LW-60 02/08/89 I 02/13/89 02/14/89 6 I 02/13/89 02/13/89 5 I 

14398 15 LW-9S 02/08/89 I 02/13/89 02/14/89 6 I 02/13/89 02/13/89 5 I 
14398 16 LW-90 02/08/89 I 02/13/89 02/14/89 6 I 02/13/89 02/13/89 5 I 

14398 17 VOA Trip 8lk 02/08/89 I NA NA I NA NA I 

14398 18 OSP-7S 02/09/89 I 02/13/89 02/14/89 5 I 02/13/89 02/13/89 4 I 

14398 19 OSP-70 02/09/89 I 02/13/89 02/14/89 5 I 02/13/89 02/13/89 4 I 

14398 20 OSP-50 02/09/89 I NA NA I NA NA I 

14398 21 OSP-20 02/09/89 I 02/13/89 02/14/89 5 I 02/13/89 02/13/89 4 I 

14398 22 MW-l0 02/09/89 I NA NA I 02/13/89 02/13/89 4 I 

14398 23 VOA Trip 8lk 02/09/89 I NA NA I NA NA I 

Table II: Analytical History (page 1 of 3) 



Arsenic I 
Lab Sample H.C. Date (Furnace) I GC/MS ABN 

Number Number Sample l.0. Sampled Oigestion Analysis I Extraction Ana lysi s 
I 

14398 1 OW-5S 02/06/89 NA NA I 02/10/89 4 02/16/89 6 
14398 2 OW-50 02/06/89 NA NA I 02/10/89 4 02/16/89 6 
14398 3 OSP-40 02/06/B9 02/13/B9 03/03/89 25 I HA NA 
1439B 4 MW-3I 02/07/89 HA HA I 02/20/89 13 • 02/27/89 7 
14398 5 LW-12S 02/07/89 02/13/89 03/03/89 24 I 02/20/89 13 • 02/27/89 7 

1 14398 6 LW-120 02/07/89 HA HA I 02/10/89 3 02/16/89 6 
14398 7 LW-120R 02/07/89 NA HA I 02/10/89 3 02/15/89 5 
14398 8 OW-4S 02/07/89 HA HA I 02/10/89 3 02/16/89 6 
14398 9 OW-40 02/07/89 HA NA I 02/10/89 3 02/16/89 6 
14398 10 LW-3S 02/07/89 NA NA I 02/10/89 3 02/16/89 6 
14398 11 LW-30 02/08/89 I NA NA I 02/10/89 2 02/16/89 6 
14398 12 LW-130 02/08/89 I HA HA I 02/12/89 4 02/17/89 5 
14398 13 LW-6S 02/08/89 I NA HA I 02/12/89 4 02/17/89 5 
14398 14 LW-60 02/08/89 I NA HA I 02/12/89 4 02/17/89 5 
14398 15 LW-9S 02/08/89 I NA HA I 02/22/89 14 • 02/27/89 5 
14398 16 LW-90 02/08/ 89 I NA NA I 02/ 12/89 4 02/17/89 5 
14398 17 VOA Trip Blk 02/08/89 I NA HA I NA NA 
14398 18 OSP-7S 02/09/89 I NA HA I 02/12/89 3 02/17/89 5 
14398 19 OSP-70 02/09/89 I NA HA I 02/12/89 3 02/17/89 5 
14398 20 OSP-50 02/09/89 I NA NA I NA NA 
14398 21 OSP-20 02/09/89 I NA HA I 02/12/89 3 02/17/89 5 
14398 22 MW-10 02/09/B9 I 02/13/89 03/03/89 22 I NA HA 
14398 23 VOA Trip Blk 02/09/89 I NA HA I NA NA 

) 

Table II: Analytical History (page 2 of 3) 
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1 Lab Sample H.C. Date I GC/MS VOA 
Number Number Sample 1.0 . Sampled I Analysis 

I 
14398 1 OW-5S 02/06/89 I NA 
14398 2 OW-50 02/06/89 I NA 
14398 3 OSP-40 02/06/89 I NA 
14398 4 MW-3I 02/07/89 I 02/09/89 2 
14398 5 LW-12S 02/07/89 I 02/09/89 2 
14398 6 LW-120 02/07/89 I 02/09/89 2 
14398 7 LW-120R 02/07/89 I 02/09/89 2 
14398 8 OW-4S 02/07/89 I NA 

1 14398 9 OW-40 02/07/89 I NA 
14398 10 LW-3S 02/07/89 I 02/09/89 2 
14398 II LW-30 02/08/89 I 02/09/89 I 

I 
14398 12 LW-130 02/08/89 I 02/09/89 
14398 13 LW-6S 02/08/89 I 02/09/89 1 
14398 14 LW-60 02/08/89 I 02/13/89 5 
14398 15 LW-9S 02/08/89 I 02/13/89 5 
14398 16 LW-90 02/08/89 I 02/13/89 5 
14398 17 VOA Trip Blk 02/08/89 I 02/13/89 5 
14398 18 OSP-7S 02/09/89 I 02/13/B9 4 
14398 19 OSP-70 02/09/89 I 02/13/89 4 
14398 20 OSP-50 02/09/89 I 02/13/89 4 
14398 21 OSP-20 02/09/89 I 02/ 13/89 4 
14398 22 MW-10 02/09/ 89 I NA 
14398 23 VOA Trip 8lk 02/09/89 I 02/13/89 4 

Table II: Analytical History (page 3 of 3) 
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Quality Assurance Report 

Metals 

All total and dissolved metals data generated for this project have been 
determined acceptable for use. The following zinc results have been 
qualified: 

Due to associated method blank contamination (8 flag): 

14398-4 through 14398-7 
14398-10 through 14398-16 
14398-18 through 14398-19 
14398-21 

Estimated since reanalysis due to blank contamination was required but not 
performed (E flag ) : 

14398-4 through 14398-7 
14398- 10 through 14398-16 
14398-18 through 14398-19 
14398-21 

Arsenic 

All arsenic data generated for this project have been determined acceptable 
for use. No data qualification was required. 

Volatile Organics 

Al l volatile organics data qenerated for this project have been determined 
acceptable for use. The following results have been qualified: 

Trichloroethene. 1,1-Dichloroethene, Toluene and Chlorobenzene results for the 
following samples have been qualified as estimated due to RPD values outside 
the specified control limits (E flag ) : 

14398-4 through 14398-7 
14398-10 through 14398-13 
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Semivolatile Organics 

All semivolatile organics data generated for this project have been determined 
acceptable for use with the following exceptions and qualifications: 

All negative acid results for the following samples have been qualified as 
unuseable due to surrogate recoveries of less than 10% (R flag): 

14398-5 
14398-15 

All base/neutral results for the following samples have been qualified as 
estimated due to extraction outside the specified holding time (E flag): 

14398-4 
14398-5 
14398-15 

Bis(2-ethylhexyl)phthalate results for the following samples have been 
qualified due to method blank contamination (B flag): 

14398-4 
14398-5 
14398-15 



Completeness 

Completeness represents the percentage of 
useable for intended purposes . A project 
the l aboratory goal was 90% completeness. 

generated data points deemed full y 
goal of 80% completeness was set; 

There is no universall y accepted method for measuring completeness . Two 
reasonable approaches are: 

A) Compare the quantity of unuseable data po i nts (those flagged nRn ) to the 
quantity of data points generated overall on submitted samples. By this 
approach, 30 points of 1883 have been nR " flagged, for a completeness 
percentage of 98.4. 

B) More stringently. compare the quantity of quali fi ed data points (those 
flagged nR", "E" and "Bn ) to the quantity of data points generated overall on 
submitted samples. For this project, 267 points of 1883 have been so flagged 
( including those which are double-flagged), for a completeness percentage of 
85.8. 

By either approach, project goals for compl eteness have been achieved. 
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Metals 
(Methods LX WM1 / SW 6010) 

This section provides an evaluation of the metals* data by criteria found in 
Laboratory Data Validation, Functional Guidelines for Evaluating Inorganics 
Analyses, U.S.E.P.A., Office of Emergency & Remedial Response, undated, and 
criteria specified in the Work Order between Hart Crowser, Inc. and Laucks 
Testing Laboratories, Inc., dated July 7, 1988. Samples were batched for 
analytical and reporting purposes and data validation remarks are similarly 
appropriate to the batch. 

*Includes Lead and Zinc. 

Sample Holding Time: 

The project Work Order and Functional Guidelines each specify that nitric acid 
preserved water samples must be digested and analyzed within 180 days of 
sample collection. 

All samples were digested and analyzed within the prescribed holding times 
specified in Functional Guidelines and the project Work Order. 

Calibration: 

Functional Guidelines specifies dai ly instrument calibration for ICP analysis. 
It also specifies that a calibration blank and at least one standard must be 
used in establishing an analytical curve for ICP analysis. Functional 
Guidelines further specifies the initial calibration shall be verified using 
EPA Quality Control Solutions or an independent standard at a concentration 
other than that used for initial calibration, but stil l within the calibration 
range. In additi on, initial calibration verification results must fall within 
90-110% of the true value. 

For continuing calibration verification, Functional Guidelines specifies that 
continuing calibration checks and calibration blanks must be analyzed at a 
minimum frequency of 10% or every two hours during the analysis, whichever is 
more frequent. The calibration blank result must be less than the Contract 
Required Detection Limit (CRDL). A blank and calibration check must also be 
analyzed after the last analytical sample. It further specifies that 
continuing calibration checks must be performed at or near the mid-range level 
of the curve using one of the following standards: EPA QC , Standard Reference 
Materials or a contractor prepared standard prepared from a source other than 
that used for initial calibration standards. For Iep analyses, the continuing 
calibration results must fal l within 90-110% of the true value. 

Initial and continuing calibrations for all analysis dates met criteria 
specified in Functional Guidelines. 
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Method Blank: 

Functional Guidelines specifies that no contaminants should be present in the 
blank(s ) . It further specifies that one blank must be prepared for every 20 
samples or batch of samples, whichever is more frequent. Should a compound be 
detected in the blank, no action is required if the concentration is below the 
CRDL. If a compound is detected in the blank at a level greater than the 
CRDL, for any group of samples associated with that blank, the concentration 
of the sample with the least concentrated analyte must be 10 times the blank 
concentration or all associated samples that are less than 10 times the blank 
concentration must be redigested and reanalyzed. 

Samples were batched for analytical purposes. One method blank was prepared 
with each batch for a total of 2 blanks. No target compounds were detected in 
the blanks with the following exception: 

81 ank ID 

80213ICPWOl 

Compound 

Zinc 

Concentration 

0.001 mg / 1 

Per Functional Guidelines, if the blank concentration is less than the CRDL, 
no corrective action is required. In addit i on, if the blank concentration is 
above the CRDL, the concentration of the least concentrated associated sample 
must be 10 t imes the blank concentration or the resul t s must be qualified. 
Laucks Testing Laboratories util ize s the "8" flag to indicate the compound was 
detected in both the samp1e (s ) and the associated blank. All samples 
associated with the method blank have been f lagged "8" per the aforementioned 
cr iteria, regardl ess of the sample concentration. In addition, the results 
have been "E" fl agged as an estimate, as the sample was not redigested or 
reana lyzed. 

Laboratory Control: 

Functional Guidel ines specifies one aqueous Laboratory Control Standard (LCS ) 
shal l be analyzed for each sample digestion batch or 20 samples, whichever is 
more frequent . The aqueous LCS must be an EPA QC solution or a standard that 
meets internal calibration standard criteria. It further specifies that 
aqueous LCS results must fall within the established control limits of 80-
120%. 

All laboratory control standard results were within control limits specified 
in Funct ional Guidelines . 

Matrix Spike: 

Functional Guidelines specifies at least one matri x spike shall be performed 
for each group of similar matri x samples or for each 20 samples received, 
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whichever is more frequent. Field blanks cannot be used for matrix spikes . 
Functional Guidelines further specifies that the spike must be added prior to 
digestion and that the spike recovery must be within the control limits of 75-
125%. The project ~ork Order details the same matrix spike recovery control 
limits in Table 3, "Control Limits", attached herein as Appendi x B. 

All matrix spike/matrix spike duplicate/ matrix spike triplicate recovery 
values were within control limits specified in Functional Guidelines and the 
project Work Order. 

Matrix Spike Duplicate/Triplicate: 

Functional Guidelines does not specify any criteria for evaluating matrix 
spike duplicates and triplicates. The project Work Order specifies the 
Relative Percent Difference (RPD ) between matrix spike/matrix spike duplicate 
and matrix spike/matrix spike triplicate recovery results cannot exceed the 
control limits set forth in the project ~ork Order. The required limits are 
detailed in Table 3, "Control Limits", attached herein as Appendix B. 

All RPD values between matri x spike/ matrix .spike duplicate and matrix 
spike/ matrix spike triplicate recoveries were within control limits specified 
in the project ~ork Order. 

Instrument Duality Control: 

ICP Interference Check Sample - Functional Guidelines specifies ICP 
interference check samples must be run at the beginning and end of each sample 
analysis run or, at minimum, twice per 8 hour shift, whichever is more 
frequent . It further specifies the check sample results must be within +/ -
20% of t he established mean va l ue. 

Interference check sample results for al l analysis dates met criteria 
specified in Funct i onal Guidel ines. 

In addition, a standard at the CRDL concentration must be analyzed and all 
compounds must be detected. 

All compounds were detected in the CRDL standard for all analysis dates. 

Serial Dilutions - Functional Guide l ines specifies that, for ICP analysis, one 
sample from a group of samples with a similar matri x or a group of 20 samples, 
whichever is more frequent, must undergo at least one serial dilution. The 
difference between the original and diluted sample cannot exceed 10%. 

One serial dilution was performed. Al l results were in control with the 
following exception : 

F-211 



Sample Compound lniti a 1 Dilution % Difference 

14398-7 Lead .065 mg/ l .235 mg/l 113 

Serial dilution samples were analyzed at a 5X dilution. U.S.E.P.A Contract 
Laboratory Program, Statement of Work for lnorganics Analysi s specifies that 
initial and serial dilution results must agree within 10% if the analyte 
concentration is minimally a factor of 50 above the instrumental detection 
limit (IOL) in the original sample. Functional Guidelines specifies that the 
10% criteria apply only if the analyte concentration is minimally a factor of 
10 above the IDL after dilution. Both criteria represent the same concept. 
By either criteria, all diluted and und i luted sample results were below the 
minimum concentration factors, so the 10% criteria does not apply . No 
corrective action or data qualification is required. 

Sample Result Verification: 

Functional Guidelines specifies that data reduction, reporting and 
documentation is to be performed in accordance with the appropriate Statement 
of Work. Detection limits are detailed in Table 2, "Detection Limit Goal s", 
attached herein as Appendix A. 

All reported results and detection l imits were acceptable per criteria 
specified in the project Work Order. 

Other OC Issues: 

None. 
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Arsenic 
(Methods LX WM2 / SW 7060 and LX WM3 / SW 7061)) 

This section provides an evaluation of arsenic data by criteria found in 
Laboratory Data Validation. Functional Guidelines for Evaluating Inorganics 
Analyses, U.S.E.P.A., Office of Emergency and Remedial Response, undated , and 
criteria specified in .the Work Order between Hart Crowser, Inc. and Laucks 
Testing Laboratories, Inc., dated July 7, 1988. Samples were batched for 
analytical and reporting purposes and data validation remarks are similarly 
appropriate to the batch. 

Sample Holding Time: 

The project Work Order and Functional Guidelines each specify that nitric acid 
preserved water samples must be digested and analyzed within 180 days of 
sample collection. 

All samples were digested and analyzed within the prescribed holding times 
specified in Functional Guidelines and the project Work Order. 

Calibration: 

Functional Guidelines specifies the daily instrument calibration for Atomic 
Absorption (AA) analysis. It also specifies that a calibration blank and at 
least three standards must be used in establishing an analytical curve for AA 
anal yses. Functional Guidelines further specifies the initial calibration 
shall be verified using EPA Quality Control Solutions or an independent 
standard at a concentration other than that used for initial .calibration, but 
st i l l within the calibration range. In addition, initial calibration 
verification results for arsenic must fall within 90-110% of the true value. 

For continuing cali bration verificat ion, Functional Guidelines specifies that 
continuing ca l ibration checks and calibration blanks must be analyzed at a 
minimum frequency of 10% or every two hours during the analysis, whichever is 
more frequent. The calibration blank result must be less than the Contract 
Required Detection Limit (CRDL ) . A blank and calibration check must also be 
analyzed after the last analytical sample. It further specifies that 
continuing calibration checks must be performed at or near the mid-range level 
of the curve using one of the following standards: EPA QC, Standard Reference 
Materials or a contractor prepared standard prepared from a source other· than 
that used for initial calibration standards . For AA analyses, the continuing 
calibration results for arsenic must fall within 90-110% of the true value. 

Initial and continuing cal ibrations for all analysis dates met all criteria 
specified in Functional Guidelines . 



Method Blank: 

Functional Guidelines specifies that no contaminants should be present in the 
blank(s). It further specifies that one blank must be prepared for every 20 
samples or batch of samples, whichever is more frequent. Should a compound be 
detected in the blank, no action is required if the concentration is below the 
CRDL. If a compound is detected in the blank at a level greater than the 
CRDL, for any group of samples associated with that blank, the concentration 
of the sample with the least concentrated analyte must be 10 times the blank 
concentration or all associated samples that are less than 10 times the blank 
concentration must be redigested and reanalyzed. 

Samples were batched for analytical purposes. One method blank was prepared 
with each sample batch. No target compounds were detected in the blanks. 

Laboratory Control: 

Functional Guidelines specifies one aqueous Laboratory Control Standard (LCS) 
shall be analyzed for each sample digestion batch or 20 samples, whichever is 
more frequent. The aqueous LCS must be an EPA QC solution or a standard that 
meets internal calibration standard criteria. It further specifies that 
aqueous LCS results must fall within 80-120% of the true value. 

All laboratory control standard results were within control limits specified 
in Functional Guidelines . 

Matrix Spike: 

Functional Guidelines specifies at least one matrix spike shall be performed 
for each group of simi l ar matri x samples or for each 20 samples received, 
whichever is more frequent. Field blanks cannot be used for matrix spikes. 
Functional Guide l ines further specifies that the spike must be added prior to 
digestion and that the spike recovery must be within the control limits of 75-
125%. The project Work Order details the same matrix spike recovery control 
limits in Table 3, "Control Limits", attached herein as Appendix B. 

All matrix spike/matrix spike duplicate/matrix spike triplicate recovery 
results were within control limits specified in Functional Guidelines and the 
project Work Order. 

Matrix Spike Duplicate/Triplicate: 

Functional Guidelines does not specify any criteria for the evaluation of 
matrix spike dupl icates and triplicates. The project Work Order specifies the 
Relative Percent Difference (RPD ) between matrix spike/ matrix spike duplicate 
and matrix spike/ matrix spike triplicate recovery results cannot exceed the 
control limits set forth in the project Work Order. The required limits are 
detailed in Table 3, "Control Limits", attached herein as Appendix B. 
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All RPD values between matrix spike/matrix spike duplicate and matrix 
spike/matri x spike triplicate recovery results were within control limits set 
forth in the project Work Order. 

Instrument Quality Control: 

Functional Guidelines does not explicitly specify criteria for evaluating 
Atomic Absorption (AA) instrument performance. Per the U.S.E.P.A. Contract 
Laboratory Program. Statement of Work for Inorganic Analysis, one atomic 
absorption standard at the CRDL concentration must be analyzed. All compounds 
must be detected in the CRDL standard. This guideline was applied to all AA 
analyses performed under the project Work Order. 

CRDL criteria were met for al l analysis dates. 

Furnace Atomic Absorption Quality Control: 

Functional Guidelines specifies that duplicate injections are required for all 
furnace analyses except during analysis by Methods of Standard Addition. It 
further specifies that, for each sample, a minimum of one analytical spike 
shal l be analyzed. The analytical spike recovery should fall between the 
limits of 85-115%. 

Al l anal ytical spikes were within the required limits. 

Sample Result Verification: 

Functional Guidelines specifies that al l data reduction, reporting and 
documentation must be performed in accordance with the appropriate Statement 
of Work. The project Work Order details detection limits in Table 2, 
"Detection Limit Goals", attached herein as Appendi x A. 

All reported results and detection limits are acceptable based on criteria set 
fort h in the project Work Order. 

Other OC Issues: 

None . 



Volatile Organic Compounds 
(Method SW 8240) 

This section provides an evaluation of the volatile organic compounds data by 
criteria found in Laboratory Data Validation. Functional Guidelines for 
Evaluating Organics Analyses, Hazardous Site Evaluation Division, U.S.E.P.A., 
February 1, 1988, and criteria specified in the Work Order between Hart 
Crowser, Inc. and Laucks Testing Laboratories, Inc., dated July 7, 1988. 
Samples were batched for analytical and reporting purposes and data validation 
remarks are similarly appropriate to the batch. 

Sample Holding Time: 

The project Work Order and Functional Guidelines each specify that unpreserved 
water samples must be analyzed within 7 days of sample collect ion. 

All volatile organics samples were analyzed within the prescribed holding 
times specified in Functional Guidelines and the project Work Order. 

GC/HS Tuning: 

Functional Guidelines specifies that tuning and performance criteria have been 
established to ensure mass resolution, identification and, to some degree, 
sensitivity. It defines both basic and expanded (appropriate under some 
circumstances ) ion abundance criteria for tuning of the mass spectrometer with 
Bromofluorobenzene (BFB ) , as shown in Appendi x C. 

Basic ion abundance criteria specified in Functional Guidelines were met for 
all analysis dates. 

Calibration: 

Following Functional Guidelines, the Percent Relative Standard Deviation 
(% RSD ) for the Calibration Check Compounds (CCCs) in the Initial Calibration 
cannot exceed 30%. The Percent Difference (%0 ) between the response factor 

. for the continuing cali bration standard and Initial Calibration cannot exceed 
25%. 

For calibration, the mass spectrometer monitors the average RRFs for the 
system performance check compounds (SPCCs ) . Per Functional Guidelines , these 
must be equal to or greater than 0.05. Per Laucks Testing Laboratories' 
internal QA procedures, and U.S.E.P .A. 's Statement of Work for the Contract 
Laboratory Program, these must be greater than or equal to 0.300, with the 
exception of bromoform, which must be greater than or equal to 0.250. These 
criteria are more stringent than those in Functional Guidelines . 

Initial and continuing calibrations for all analysis dates met Percent 
Re l ative Standard Deviation and Percent Difference criteria as specified in 
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Functional Guidelines. In addition, system performance check compounds for all 
analysis dates met criteria set forth in both Functional Guidelines and Laucks 
Testing Laboratories' internal Quality assurance procedures. 

Method Blank: 

Functional Guidelines specifies that no contaminants should be present in the 
blank(s). Should a compound be detected in the blank, no action is taken 
unless the compound is also detected in the sample(s). If a common laboratory 
contaminant is detected in both the sample and the associated blank, the 
results are Qualified by elevating the detection limit when the sample 
concentration is less than 10 times the blank concentration. Compounds 
considered to be common laboratory contaminants are: methylene chloride, 
acetone, toluene, 2-butanone and common phthalate esters. Should a compound 
other than a common contaminant be detected in the sample and associated 
blank, the results must be Qualified when the sample concentration is less 
than 5 times the blank concentration. 

Samples were batched for analytical purposes. One method blank was analyzed 
with each sample batch, for a total of 2 method blanks. No target compounds 
were detected in either method blank. 

Surrogates: 

Functional Guidelines specifies that sample and blank surrogate recoveries 
must be within limits as per the applicable Statement of Work. The project 
Work Order deta il s the surrogate recovery criteria for volatile organlcs 
analysis in Table 3, "Control Limits·, attached herein as Appendix B. 

Functional Guidelines further specifies that if one volatile surrogate is 
outside established control limits, or if one volatile surrogate has a 
recovery of less than 10%, then reanalysis should be performed. It also 
acknowledges that the sample itself may produce interference effects that are 
outside laboratory control. The project Work Order specifies that matrix 
effect should be documented by sample reanalysis. Should recoveries remain 
outside the established control limits, no further corrective action is 
required. 

Surrogate recovery values for all samples and blanks were within control 
limits specified in the project Work Order. 

Matrix Spikes: 

Functional Guidelines specifies that all spike recoveries must be within the 
advisory limits established in the appropriate document governing the work. 
The project Work Order details the matrix spike recoveries for volatile 
organics analysis in Table 3, ·Control Limits·, attached herein as Appendix B. 
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All matri x spike/ matri x spike duplicate/matri x spike triplicate recoveries 
were within the control limits specified in the project Work Order with the 
following exception: 

Sample Compound % Recovery Limits 

14398-4MS Trichloroethene 122 71-120 

Per the project Work Order, matri x effect can be documented by sample 
reanalysis. Sample 14398-4MS was reanalyzed and all spike recoveries were 
within the specified control limits. No further corrective action required. 

Matrix Spike Duplicates/Triplicates: 

Functional Guidelines specifies that Relative Percent Differences (RPDs) 
between matri x spike and matrix spike duplicate recoveries must be within 
advisory limits in the appropriate document governing the work. The project 
Work Order specifies that all RPDs between matri x spi ke/matri x spike duplicate 
and matri x spike/ matri x spike triplicate recoveries must be within the limit s 
set forth in the proj ect Work Order, detailed in Table 3, "Control Li mit s", 
and attached herein as Appendix B. 

All RPO values between matri x spike/ matri x spike duplicate and matri x 
spike/ matr ix spike triplicate recoveries were within the control limits set 
forth in the project Work Order with the following exceptions: 

Sample Compound MS MSD /T RPD Limits 

1439B-4MS/ MSD Trichloroethene 122 112 9 0- 7 
14398-4MS/ MSD Benzene 85 78 9 0- 8 
14398-4MS/ MSDRE l , l - Dichloroethene 107 125 15 0- 7 
14398-4MS/ MSDRE Trichloroethene 91 115 23 0- 7 
14398-4MS/ MSDR E Tol uene 77 89 15 0-13 
14398-4MS/ MSDRE Chlorobenzene 84 95 12 0- 8 
14398-4MS/ MSTRE l,l-Dichloroethene 107 130 19 0- 7 
14398-4MS/ MSTRE Trichloroethene 91 114 22 0- 7 
14398-4MS/ MSTRE Toluene 77 94 20 0- 13 
14398-4MS/ MSTRE Chlorobenzene 84 100 18 0- 8 

Per the project Work Order, matri x effect can be documented by sample 
reanalysis. Should RPDs remain outside established control limits, no further 
corrective action is required. Samples 14398-4MS and 14398-4MSD were 
reanalyzed . RPD val ue s between samples 14398-4MS and 14398-4MSD remained 
outside the contro l limits. These results document matri x effect and are not 
indicative of laboratory error . No further corrective action is required. 

RPD values between 14398-4MS and 14398-4MST in the initial analysis were 
within the specified control limits. Although not required, 14398-4MST was 
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reanalyzed in addition to 14398-4MS and 14398-4MSD. Upon reanalysis, RPD 
values between 14398-4MS and 14398-4MST were outside the control limits. As 
all matrix spike recoveries were within the control limits and all initial 
RPDs were in control, the out-of-control RPO values should be considered an 
anomaly; no further corrective action taken. 

Functional Guidelines ' specifies that no action is taken on matrix spike/matrix 
spike duplicate/ matri x spike triplicate data alone to qualify an entire case. 
Functional Guidelines further specifies that if it can be determined that the 
results of the MS/MSO/MST affect only the sample spiked, qualification should 
be limited to that sample alone. It does not specify the manner in which data 
should be qualified. Laucks Testing Laboratories has chosen to qualify as 
estimated the data for all associated compounds in all associated samples when 
QC sample results are outside RPO control limits, using the "E" flag. All 
associated results have been flagged "E" to indicate the results are estimates 
due to RPOs outside control limits. Results associated with the out-of
control RPOs between 14398-4MS and 14398-4MST were not qualified since the 
original analysis was in control and reanalysis, although performed, was not 
required. 

Instrument Quality Control: 

Functional Guidelines specifies that internal standard area counts must not 
vary by more than a factor of two (-50% to +100%) from the associated 
calibration standard. It further specifies that the retention time of the 
internal standard must not vary by more than +/ - 30 seconds from the 
associated calibration standard. 

Instrument quality control procedures for al l analysis dates met criteria set 
forth in Functional Guidelines. 

Sample Result Verification: 

Compound Identification - Functional Guidelines specifies that each compound 
must be within +/ - 0.06 relative retention time (RRT ) units of the standard 
RRT. It also specifies, for any sample compound, all ions present in the 
standard mass spectrum at a relative intensity greater than 10% must be . 
present in the sample spectrum. Additionally, the difference of the ion 
relative intensities between the sample and standard spectra cannot exceed 20% 
and all ions greater than 10% in the sample spectrum but not present in the 
standard spectrum must be addressed. 

Reported compounds in all samples met the ident i fication criteria set forth in 
Functional Guidelines. 

Compound Quantitation - Functiona l Guidel ines specifies that compound 
quantitation and adjustment of the CRQL must be calculated as per the 
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applicable Statement of Work . The project Work Order details detection limit 
criteria in Table 2, "Detection Limit Goals", and attached herein as Appendix 
A. 

Reported compounds in all samples were correctly quantified. Detection limits 
for all samples met criteria specified in the project Work Order. 

Other QC Issues: 

None • 

1 

1 

1 

1 



r 

r 
\ 

Semi-Volatile Organic Compounds 
(Methods SW 3510 / SW 8270) 

This section provides an evaluation of the semi-volatile organic compounds 
data by criteria found in Laboratory Data Validation. Functional Guidelines 
for Evaluating Organics Analyses, Hazardous Site Evaluation Division, 
U.S.E.P.A., February 1, 1988, and criteria specified in the Work Order between 
Hart Crowser, Inc. and Laucks Testing Laboratories, Inc., dated July 7, 1988. 
Samples were batched for analytical and reporting purposes and data validation 
remarks are similarly appropriate to the batch. 

Sample Holding Times: 

The project Work Order and Functional Guidelines each specify that unpreserved 
water samples must be extracted within 7 days and analyzed within 40 days of 
sample collection. 

All samples were extracted and analyzed within the holding times specified in 
Functional Guidelines with the following exceptions: 

Sample 

14398-4 
14398-5 
14398-15 

Date Sampled 

2/ 9/ 89 
2/ 9/ 89 
2/8/ 89 

Date Extracted 

2/20/ 89 
2/20/89 
2/22/ 89 

Reason 

Reextraction required 
Reextraction required 
Reextraction required 

Samples 14398-4 and 14398-5 were reextracted due to low surrogate recoveries 
in the initial extraction. Sample 14398-15 was reextracted due to a 
laboratory accident involving the original extract. Functional Guidelines 
specifies that, should sample holding times be exceeded, all results should be 
flagged as estimated. Following these guidelines, all results for the above
referenced samples have been flagged "E" to indicate the results are estimated 
due to extraction outside the specified holding time. 

GC/HS Tuning: 

Functiona l Guide l ines specifies that tuning and performance criteria are 
established to ensure mass resolution, identification, and, to some degree, 
sensitivity. It details both basic and expanded (appropriate under some ' 
circumstances ) ion abundance criteria for tuning of the mass spectrometer with 
Decafluorotriphenylphosphine (DFTPP), as detailed in Appendi x C. 

Basic ion abundance criteria specified in Functional Guidelines were met for 
all analysis dates. 

Calibration: 

Following Functional Guidelines, the Percent Relative Standard Deviation 
(% RSD ) for the Calibration Check Compounds (CCCs ) in the Initial Calibration 



cannot exceed 30%. 
for the continuing 
exceed 25%. 

The Percent Difference (%0 ) between the response factor 
calibration standard and the Initial Calibration cannot 

For calibration, the mass spectrometer monitors the average RRFs for the 
system performance check compounds (SPCCs). Per Functional Guidelines, these 
must be equal to or greater than 0.05. 

Initial and continuing calibrations for all analysis dates met Percent 
Relative Standard Deviation and Percent Difference criteria as specified in 
Functional Guidelines. In addition, system performance check compounds for 
al l analysis dates met criteria set forth in Functional Guidelines. 

Method Blanks : 

Functional Guidelines specifies that no contaminants should be present in the 
blank (s) . Should a compound be detected in t he blank, no action is taken 
unless the compound is also detected in the sample(s ) . If a common laboratory 
contaminant is detected in both the sample and the associated blank, the 
results are qualified by elevating the detection limit when the sample 
concentration i s less than 10 times the blank concentration. Compounds 
considered to be common laboratory contaminants are: methylene chloride, 
acetone, to l uene, 2-butanone and common phthalate esters. Should a compound 
other than a common contaminant be detected in the sample and associated 
blank, the results must be qualified when the sample concentration is less 
than 5 times the blank concentration . 

Sampl es were batched for analytical purposes. One method blank was prepared 
with each batch for a total of five blanks. No target anal ytes were detected 
in the blanks wi th the following exception: 

Samp l e 

B0220MSVWLI 
B0222MSVWLK 

Compound 

Bis (2-ethylhexyl )phthalate 
Bis (2-ethylhexyl)phthalate 

Concentration 

4.0 ug / l 
3.0 ug / l 

Functional Guidelines specifies that when a common laboratory contaminant is 
detected in both the sample (s ) and the blan k, results must be qualified when 
the sample concentration is less than 10 times the blank concentration • . 
Compound concentrations in the associated samples were less than 10 times the 
blank concentration . All reported results for Bis(2-ethylhexyl)phthalate in 
the samples of concern have been flagged "B" to indicate the analyte of 
interest was detected in both the method blank and associated sample (s ) . 

Surrogates: 

Functional Guide l ines spec i fies that sample and blank surrogate recoveries 
must be within limits as per the applicable Statement of Work. The project 
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Work Order details the surrogate recovery criteria for semi-volatile organics 
analysis in Table 3, "Control Limits", attached herein as Appendix B. 

Functional Guidelines further specifies that if two base/neutral or acid 
surrogates are outside established control limits, or if one base/ neutral or 
acid surrogate has a recovery of less than 10%, reanalysis should be 
performed. It also acknowledges that the sample itself may produce 
interference effects that are outside laboratory control. The project Work 
Order specifies that matrix effect should be documented by sample reanalysis. 
Should recoveries remain outside the established control limits, no further 
corrective action is required. 

All surrogate recoveries were within the established control limits with the 
following exceptions: 

Sample Compound % Recovery Limits Comments 

14398-1 2-Fluorophenol 17 18-75 (1) 
14398-1 d5-Nitrobenzene 38 45-105 (1) 
14398-4 2-Fluorophenol 16 18-75 (2) 
14398-4 d5-Phenol 13 15-49 (2) 
14398-4 2-Bromophenol 34 36-113 (2) 
14398-5 2-Fluorophenol 0 18-75 (3 ) 
14398-5 d5-Phenol 0 15-49 (3 ) 
14398-5 2-Bromophenol 0 36-113 (3) 
14398-5 d5-Nitrobenzene 0 45-105 (3 ) 
14398-5 2-Fluorobiphenyl 0 44-100 (3) 
14398-5 dl0-Azobenzene 0 48-116 (3) 
14398-5 2,4,6-Tribromophenol 0 26-122 (3 ) 
14398-5 dI4-p-Terphenyl 0 33-141 (3 ) 
14398-5RE 2-Fluorophenol 3 18-75 (3 ) (4 ) 
14398-5RE d5-Phenol 2 15-49 (3 ) (4) 
14398-5RE 2-Bromophenol 3 36-113 (3) (4 ) 
14398-5RE 2,4,6-Tribromophenol 6 26-122 (3 ) (4 ) 
14398-15 2-Fluorophenol 7 18-75 (3) 
14398-15 d5-Phenol 5 15-49 (3 ) 
14398-15 2-Bromophenol 20 36-113 (3 ) 
14398-15 2,4,6-Tribromophenol 22 26-122 (3 ) 
14398-15RE 2-Fluorophenol 10 18-75 (3 ) (4) 
14398-15RE d5-Phenol 8 15-49 (3) (4) 
14398-15RE 2-Bromophenol 26 36-113 (3) (4 ) 
14398-15RE 2,4 ,6-Tri bromophenol 22 26-122 (3) (4 ) 
14398-18 d5-N i trobenzene 40 45-105 (1 ) 

(1 ) Per Functional Guidelines and the project Work Order, one acid and/ or one 
base/ neutral surrogate recovery may be outside the control limits and the 
analysis be considered in control. No corrective action required. 

(2 ) Per the project Work Order, matrix effect is documented through sample 
reanalys i s. As surrogate recoveries in the initial analysis were outside the 



control limits, the sample was reanalyzed. Upon reanalysis, all surrogate 
recoveries were within the required control limits. No further corrective 
action required. 

(3) Per the project Work Order, matri x effect is documented through sample 
reanalysis. Should recoveries remain outside established control limits, no 
further corrective action is required. The sample was reanalyzed (ident i fied 
as "RE") with surrogates remaining outside the control limits. These results 
document matrix effect and are not indicative of laboratory error. No further 
corrective action required. 

(4) Functional Guidelines specifies that, if at least two acid or 
base/ neutral surrogate recoveries are outside the control limits but above 
10%, all results in that acid or base/ neutral fraction should be qualified as 
estimated. It further specifies that, if any surrogate in an acid or 
base/ neutral fraction shows less than 10% recovery , all positive results for 
that fraction should be flagged as estimated and all negative results should 
be flagged as unuseable. Acid surrogate recovery value(s) of less than 10% 
were reported. No positive acid results were reported . In accordance with 
Functional Guidelines, negative results have been flagged "R" to indicate the 
results are unuseable due to surrogate recoveries of less than 10%. 

Matrix Spikes: 

Functional Guidelines specifies that al l matrix spike recoveries must be 
within the advisory limits established in the appropriate document governing 
the work. The project Work Order details matrix spike/ matri x spike 
duplicate/matrix spike triplicate control limits for semi-volatile organiCS 
ana lysis in Table 3, "Control limi ts" , attached herein as Appendi x B. 

All matri x spike/matri x spike dupl icate/ matri x spike triplicate recovery 
results were with i n the control limi ts set forth in the project Work Order. 

Matrix Spike Duplicates/Triplicates: 

Functional Guidelines speci fi es that Relative Percent Differences (RPDs ) 
between matri x spike/matrix spike duplicate/ matri x spi ke triplicate recoveries 
must be within advisory limits in the appropriate document governing the work. 
The project Work Order specifies that all RPDs between matri x spike/ matri x 
spike duplicate/ matrix spike triplicate recoveries must be wi thin the limits 
set forth in the project Work Order, detailed in Table 3, "Control limits", 
and attached herein as Appendi x B. 

Al l RPD values between matri x spike/ matri x spike duplicate and matri x 
spike/ matrix spike triplicate recoveries were within the control limits set 
forth in the project Work Order. 
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Instrument Quality Control: 

Functional Guidelines specifi es internal standard area counts must not vary by 
more than a factor of two (-50% to +100%) from the associated calibration 
standard . In addition, the retention time of the internal standard must not 
vary more than +/ - 30 seconds from the associated calibration standard, 

Instrument quality control procedures for all analysis dates met criteria set 
forth in Functional Guidelines. 

Sample Result Verification: 

Compound Identification - Functional Guidelines specifies that each compound 
must be within +/ - 0.06 relative retention time (RRT) units of the standard 
RRT. It also specifies, for any sample compound, all ions present in the 
standard mass spectrum at a relative intensity greater than 10% must be 
present in the sample spectrum. Additionally, the difference of the ion 
relative intensities between the sample and standard spectra cannot exceed 20% 
and all ions greater than 10% in the sample spectrum but not present in the 
standard spectrum must be addressed. 

Reported compounds in all samples met identification criteria set forth in 
Functional Guidelines. 

Compound Quantitation - Functional Guidelines specifies that compound 
quantitation and adjustment of the CRQL must be calculated as per the 
appl icable Statement of Work. The project Work Order details detection limit 
criteria in Table 2, "Detection Limit Goals" , attached herein as Appendix A. 

Reported compounds in all samples were correctl y quantified. Detection limits 
for al l samples met criteria specified in the project Work Order. 

Other QC Issues: 

None. 
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TABLE 2 
(page 2) 

DETECTION LIMIT GOALS 

WATER SOIL 

MOL CRDL MOL CRDL 
TEST (ug/ l ) (ug/l ) (ug/kg DB) (ug/kg DB ) 

GC/FID Screen, calculated as 
Phenanthrene 400 400 10 000 10 000 

! 
PCB's: 

Aroclor-1016 0.5 0.5 33 33 
Aroclor-1221 0.5 0. 5 33 33 
Aroclor-1232 0.5 0.5 33 33 

j Aroclor-1242 0.5 0.5 33 33 
Aroclor-1248 0.5 0.5 33 33 
Aroclor-1254 1 1 67 67 
Aroclor-1260 1 1 67 67 

TEST (ug/ l) (ug/ l ) (ug/kg DB ) (ug/ kg DB ) 
GC/ MS EXTRACTABLES: 

Phenol 2 2 33 33 
Anil ine 10 10 170 170 
Bis (2-chloroethyl )ether 2 2 33 33 
2-Chlorophenol 2 2 33 33 
1,3-Dichlorobenzene 2 2 .33 33 
l , 4-Dichlorobenzene 2 2 33 33 
Benzyl alcohol 2 2 33 33 
l ,2-Dichlorobenzene 2 2 33 33 
2-Methylphenol 2 2 33 33 
Bis(2-chloroi sopropyl )ether 2 2 33 33 
4- Methylphenol 2 2 33 33 
N- Nitroso-di-n-propylamine 2 2 33 33 
Hexachloroethane 4 4 67 67 
Nitrobenzene 2 2 33 33 
Isophorone 2 2 33 33 
2-Nitrophenol 4 4 67 67 
2,4-Di methylphenol 2 2 33 33 
Benzoic Acid 50 50 830 830 
Bi s(2-chloroethoxy)methane 2 2 33 33 
2,4-Dichlorophenol 4 4 67 67 
l , 2,4-Trichlorobenzene 2 2 33 33 
Naphthalene 4 4 67 67 
4-Chloroaniline 2 2 33 33 
Hexachlorobutadiene 2 2 33 33 
4-Chloro-3-methylphenol 4 4 67 67 
2-Methylnaphthalene 2 2 33 33 
Hexachlorocyclopentadiene 4 4 67 67 

MO L = Method Detection Limi t 
CRDL = Contract Recommended Detect ion Limi t 
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APPENDIX A 
TABLE 2 
(page 3) 

DETECTION LIMIT GOALS 

WATER SOIL 

MOL CRDL MOL CROL 
TEST (ug/l) (ug/l) (ug/kg DB)(ug/kg DB) 

GC/MS EXTRACTABLES(cont): 

2,4,6-Trichlorophenol 4 4 67 67 J 2,4,5-Trichlorophenol 4 4 67 67 
2-Chloronaphthalene 2 2 33 33 
2-Nitroaniline 4 4 67 67 
Dimethyl phthalate 2 2 33 33 
Acenaphthylene 2 2 33 33 
2,6-Dinitrotoluene 4 4 67 67 
3-Nitroanil ine 10 10 170 170 
Acenaphthene 2 2 33 33 
2,4-Dinitrophenol 20 20 330 330 
4-Nitrophenol 20 20 330 330 
Dibenzofuran 2 2 33 33 
2,4-Dinitrotoluene 4 4 67 67 
Diethyl phthalate 2 2 33 33 
4-Chlorophenyl phenyl ether 2 2 33 33 
Fluorene 2 2 33 33 
4-Nitroaniline 4 4 67 67 
4 ,6-Dinitro-2-methyl phenol 20 20 330 330 
N-Nitrosodiphenylamine 1 1 33 33 
1,2-Diphenylhydrazine 4 4 67 67 
4-Bromophenyl phenyl ether 4 4 67 67 
Hexachlorobenzene 2 2 33 33 
Pentachlorophenol 20 20 330 330 
Phenanthrene 2 2 33 33 
Anthracene 2 2 33 33 
Di-n-butyl phthalate 2 2 33 33 
Fluoranthene 2 2 33 33 
Pyrene 2 2 33 33 
Benzidine 50 50 830 830 
Butyl benzylphthal ate 2 2 33 33 
3,3'-Dichlorobenzidine 20 20 330 330 
Benzo(a) anthracene 2 2 33 33 1 Chrysene 2 2 33 33 
Bis(2-ethylhexyl)phthalate 2 2 33 33 
Di-n-octyl phthalate 2 2 33 33 

J Benzo(b)fluoranthene 4 4 67 67 
Benzo( k) fl uoranthene . 4 4 67 67 
Benzo(a)pyrene 4 4 67 67 
Indeno(1,2,3-cd)pyrene 4 4 67 67 U Dibenzo(a,h)anthracene 4 4 67 67 
Benzo(g,h,i)perylene 4 4 67 67 

MOL = Method Detection Limit 
CRDL = Contract Recommended Detection Limit 



MOL = Method Detection Limit 
CRDL = Contract Recommended Detection Limit 
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COMMENTS: 

APPENDIX A 
TABLE 2 
(page 5) 

DETECTION LIMIT GOALS 

Actual reported Sample Detection Limits (SOLs) may vary from the target 
detection limits listed herein. There are several circumstances which 
can result in SOLs which are elevated above the CRDLs. 
Typically, these are: 

1) Insufficient sample volume submitted to perform preparation according 
to established methodology. 

2) Dilution of a sample extract or digest for reasons of matrix 
interference or to bring another compound of interest within linear 
range. 

3) Extraction of the sample at the "medium" or "high" levels, rather 
than a typical "low" level extraction. This involves employing a 
smaller sample size and is a decision made on visual appearance of 
the sample and/ or odor. 

In addition, it should be noted that the limits of detection shown for 
soil analys is have been normalized to reflect a total solids value of 
100%. In fact, soil samples will generally have total solids of 75-80% 
and SOLs will be correspondingly increased . 
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APPENDIX B 
TABLE 3 
(page 1) 

CONTROL LIMITS 
(Matri x Spi ke/ Matrix Spike Duplicate/Matri x Spi ke Triplicate) 

WATER SOIL 

TEST % Recovery RPO % Recovery RPO 

Petroleum Hydrocarbons (0 & G) 74-126 0-11 82-114 0-13 

TOTAL METALS: 

Copper 75-125* 0-7 75-125* 0-5 
Nickel 75-125* 0-5 75- 125* 0-6 
Cadmium 75-125* 0-5 75-125* 0-7 
Lead 75-125* 0-7 75-125* 0-6 
Chromium 75-125* 0-6 75-125* 0-8 
Zinc 75-125* 0-6 75-125* 0-5 
Arsenic 75-125* 0-7 69- 118 0-8 

(water control 1 imi ts apply to EP Toxicity Metals) 

GC/ FIO Screen, calculated as 
Phenanthrene @ @ @ @ 

PCBs : 
Aroclor 1260 20-150# 0-30# 20-150# 0-41# 

GC/ MS EXTRACTABLES: 

Phenol 16-72 0-18 39-95 
2-Chlorophenol 31-122 0-15 25-102* 
1,4-0ichlorobenzene 36-97* 0-16 38-103 
N-N i troso-d i -n-propylamine 41-116* 0-17 41-126* 
l, 2,4-Tri chlorobenzene 50- 105 0-14 43-110 
4-Chloro-3-methylphenol 46-108 0-11 47-113 
Acenaphthylene 44- 110 0-12 45-116 
4-Nitrophenol 10- 78 0-2l 11- 114* 
2, 4-0initrotoluene 43-109 0-15 28-89* 
Pentach lorophenol 35-120 O- ll 17-109* 
Pyrene 26-127* 0-11 23- 115 

GC/ MS VOLATILES: 

1,l-0ichloroethane 53-131 0-7 59-129 
Trichloroethene 71-120* 0-7 76-145 
8enzene 76-127* 0-8 66- 142* 
Toluene 76-125* 0-13 59- 139* 
Chlorobenzene 73-128 0- 8 68-139 

# = Thi s is an estimated limit and is not based on experimentally 
der i ved data . 

0-13 
0-15 
0-10 
0-16 
0-9 
0-11 
0-8 
0-13 
0-9 
0- 26 
0':'11 

0-8 
0-9 
0-9 
0-8 
0-7 



APPENDIX B 
TABLE 3 
(page 2) 

CONTROL LIMITS 
(Surrogate Spike) 

WATER SOIL 

TEST % Recovery % Recovery 

GC/FID Screen, calculated as 
Phenanthrene @ @ 

PCBs: 

Dibutylchlorendate 43-152 24-154 
Isodrin 32-96 20-112 

GC/MS EXTRACTABLES: 

2-Fluorophenol 18-75 30-99 
d5-Phenol 15-49 27-105 
2-Bromophenol 36-113 30-107 
d5-Nitrobeniene 45-105 45-100 
2-Fluorobiphenyl 44-100 54- 103 
dlO-Azobenzene 48-116 34- 123 
2,4,6-Tribromophenol 26-122 19-122* 
d14-p-Terphenyl 33-141* 29-130 

GC/MS VOLATILES: 

d4-1,2-Dichloroethane 79-116 74-125 
d8-Toluene 88-110* 81-117* 
p-Bromofluorobenzene 86-115* 75-115 

* = EPA Control Limits (all others are Laucks in-house) 

@ = Addition of spiking and/ or surrogate compounds to an extract of what 
is anticipated to be a contaminated sample prepared for screening 
analysis is not meaningful. The spiking and/or surrogate compounds 
will interfere with, and most probably enhance, sample results. 
Therefore, the laboratory will perform duplicate and triplicate 
sample analyses on one per twenty (or one per batch, if fewer than 
twenty) screens, with an RPD goal of 30% between the replicates. 
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COMMENTS: 

APPENDIX B 
TABLE 3 
(page 3) 

CONTROL LIMITS 

Where a recovery exceeds the upper control limit, and that control limit 
was <100%, the recovery will be deemed in control to an upper limit of 
120%. 

In the case of GC/MS extractab1es up to two surrogates (one acid and/or 
one base/neutral compound) may be out of control and the analysis be 
deemed in control, with no requirement for re-ana1ysis. 

In the case of the PCB analysis, dibuty1ch10rendate (DBC) is the CLP 
surrogate and isodrin is a second surrogate added at Laucks' discretion. 
Should isodrin recovery be outside control limits, the analysis is 
deemed in control as long as DBC is in control. 

COMPLETENESS: 

Laboratory goal is 90% completeness. Matrix effect is documented 
through performance of a re-ana1ysis. Should recoveries or RPDs remain 
out of control, no further corrective action is required. If data are 
90% complete, outliers are regarded as anomalies. 



APPENDIX C 
Tuning and Performance Criteria 

Decafluorotriphenylphosphine (DFTPP) 

51 
68 
70 

127 
197 
198 
199 
275 
365 
441 
442 
443 

Ion Abundance Criteria 

30.0 - 60.0% of m/ z 198 
less than 2.0% of m/ z 69 
less than 2.0% of m/z 69 
40.0 - 60.0% of m/z 198 
less than 1. 0% of m/z 198 
base peak, 100% relative abundance 
5.0 - 9.0% of m/z 19B 
10.0 - 30.0% of m/z 198 
greater than 1.00% of m/ z 198 
present, but less than m/ z 443 
greater than 40.0% of m/z 198 
17.0 - 23.0% of m/z 442 

Bromofluorobenzene (BFB ) 

50 
75 
95 
96 

173 
174 
175 
176 
177 

Ion Abundance Criteria 

15.0 - 40.0% of the base peak 
30 .0 - 60 .0% of the base peak 
base peak, 100% relative abundance 
5.0 - 9.0% of the base peak 
l ess than 2.0% of m/ z 174 
greater than 50.0% of the base peak 
5.0 - 9.0% of m/ z 174 
greater than 95.0%, but less than 101.0% of m/ z 174 
5.0 - 9.0% of m/ z 176 

Laboratory Data Validation. Functional Guidelines for Evaluating 
Organics Analyses, Hazardous Site Evaluation Division, U. S.E.P.A. , 
February 1, 1988. 
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r 
TOTAL COPPER , NICKEL, CADMIUM, LEAD, CHROMIUM, ZINC, & ARSEIIIC IN SOIL 
HART CROWSER 1988 DATA 

: :-------------------------------------------------- ------------------- ----------------------------------------------:: 
:: Si t E' Depth-It : 

10-2 ) : 
Total 

Copper 
Total : Total 

: Nickel : Cadl ium : 
Total 
lead 

Tot,1 
: Chromiui!I : 

Total 
linc 

Tot,l TOHL: : 
: Arsenic : METALS : : 

: :----- ------------- ------- ------------------------------------- ------------------------------------ ----------------- :: 
:: TI3/HTO I 
: :A7/HTOI 
:: Til/HBOI 
::T5/H801 
::C7/HTO I 
:: T8tHBOI 
::VlI HBOI 
: :M3/ HTOI 
: : iJllfHBO 1 
: :S2/HBOI 
: : S5 /H80 1 
: :HI3 / HTOI 
: :BI3/HBO I 
: :Ll2/HTOI 
: :M6/HBOI 
: :AI21HBOI 
: :F8/HTOI 
: :V5/H801 
: :C I21HTOI 
: :Ll/HTOI 
: :03/H BOI 
: :U31HBOI 
: :H7 /HTOI 
:: 13/HBOI 
: :NlIHBO I 
: :W3 /H801 
: :R4/H801 
: :R9 /HBOI 
:: Dll1HTOI 
: :08/H801 
: :R6/H801 
: :H5/H801 
: :04/:180 1 

2 : 
2 

0.4 
1.5 
1.2 
0.3 

2 
2 

1.2 
0. 1 

2 
0.2 

2 
0. 6 
0.2 

2 
0.2 : 

2 
2 

0.5 
o 

0.5 
0.6 
0. 2 
0.5 
0. 4 
1.5 

1 
0.2 : 
0.3 : 
1.5 : 

15 
14 
17 
34 
15 
18 
17 
62 
24 
29 
32 
22 
22 
27 
55 
22 
24 
39 
40 
96 
40 
39 
38 
39 

110 
35 
71 
48 
63 
92 
60 
37 
64 

14 
29 
9 
8 

32 
27 
27 
9 

30 
27 
14 
43 
SO 
41 
26 
57 
36 
21 
43 
8 

37 
28 
13 

31 
27 
34 
16 
39 
23 
23 

19 

0.5 
0.5 
0.5 
0.5 
0.5 
0. 5 
0.5 
0.5 
0.5 
0.5 
0. 5 
0.5 
0.7 
0.5 
0.5 

( 0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
1.2 
0.5 
0.6 
0.5 
0.6 
0.9 
0.7 
0.5 
0.9 
0.5 
0 .8 

5 
5 

5 
5 

20 
6 

7 
21 

5 

5 
5 

9 
19 
5 

9 
5 

10 
39 
11 
42 
23 
40 
29 

110 
40 

100 
120 
140 
59 
92 

140 
220 
240 

13 
26 
21 
!4 
27 
24 
23 
10 
34 
30 
16 
44 
46 
43 
20 
54 
46 
23 
43 
9 

34 
29 
26 
28 
28 
59 
22 
17 
56 
14 
18 
32 
13 

35 
32 
21 
29 
33 
41 
47 
37 
56 
60 
66 
48 
48 
57 
60 
44 
60 
59 
59 
47 
'0 ,. 
72 
79 
44 
59 
61 
81 

120 
120 
160 
I to 
110 
120 

3.1 
2.7 

18 
15 

o , 
•• 0 

2.9 
2.7 

4.8 

14 
4.4 
3.8 
4.8 
2.9 
5.2 
6.9 
5.8 
5.9 

2 
5.3 

16 
56 
20 

4.7 
5.2 
6. 1 
l.I 

39 
17 
58 
6 

4.2 

80.1 " 
103.7 :: 

106 " 
106 

109 .3 : : 
! 12 .9 :: 
123 .7 :: 
! ~1.4 " 
148.8 . . 
158.3 " 

160 " 
166 . 4 :: 
170 .5 :: 
172.8 :: 
172 .9 : : 
182.2 : : 
182.9 " 
186 .8 :: 
201. 9 :: 

204 " 
211.3 " 

224 " 
242.2 " 

248 I I 

273.3 :: 
287 .2 " 
334.7 " 
345 .9 I, 

376 . 7 
398 :: 

~ 0 9. 9 " 
427 " 
461 : : 

" " " -------------- ------------------ -- ----- ---------- ------------- --------------------------- ------------ ------ -------- " 



TOTAL COPPER, NICKEL, CADMIUM, LEAD, CHROMIUM, ZINC, & ARSENIC IN SOIL - CONTINUED 
HART CROWSER 1988 DATA 

::------------------------------------------------------------------------------------------------------------------- :: 
:: Site 

" " 

Depth-ft : 
10-2 1 : 

Total 
: Nickel 

: Total 
: Cadmium : 

Tot,l 
Lead 

Tot,l 
: Chromium : 

Total 
linc 

Tot,1 TOTAL:: 
: ~rsenic : METALS :: 

To tal 
Copper 

:: ------------- ------------------------------------------------------ ------------------------------------------------ :: 
: :K IIIHTOI 
: :R7 /H801 
::G9/H801 
: :G6/H801 
: :P2/H801 
: :WH TOI 
: :J4/HTOl 
: :U7 /HTOI 
: :J6/HBOI 
: :P6/HBO I 
: :L9 /HBOI 
: :K5/HBOI 
: :H8/HaOI 
: :P7/HBOI 
: :06/HBOI 
: :L7/HBOI 
: :V9/HBO I 
: :HII HTOI 
: :PIO/HBOI 
:: allHBOI 
:: 19/HBOI 
: ;09 /HBOI 
: :B9/HTOl 
: : III/HTO I 
: :J8/HBOI 
: :MIO/HaOI 
::G4/HBOl 
: :E9 /H BOI 
: :M8/HBOl 
: :FIIHTOI 
: ;Pll/HTOI 
: ::18/H801 
; :02/HBOI 
: :FIO/H801 

2 
0.6 
0.7 
0.1 
1.9 

2 
2 

0.5 : 
0.5 : 
0.5 : 
0.5 : 
0.9 : 
0.7 : 
O.S : 
0.6 
0.6 

I 
0.2 
0.4 
0.7 

2 
2 

0.7 
0.6 
0.3 
1.1 
0.7 

2 
2 

0.6 
2 ; 

0.7 : 

40 
62 

110 
50 
77 

270 
84 

100 
260 
84 
35 

470 
81 

120 
90 
97 

170 
420 

46 
860 
190 

48 
250 

1500 
97 
99 

1600 
340 
100 
530 

76 
220 
120 
870 

4 
20 
21 
21 
20 
34 
27 
21 
42 
23 
21 
41 
30 
37 
43 
24 
32 
68 
28 

160 
26 
24 
39 
87 
32 
26 

ISO 
62 
13 
70 
45 
49 
45 

130 

0.5 
0.5 
0.5 
0.5 
0.6 
0.7 
0.5 
0.5 
0.5 
0.8 

I 
0.5 
0.5 
1.1 
0.8 
2.B 
7.9 
1.3 
0.5 
0.5 
2.1 
1.2 
1.9 
0.7 
0.5 
5.7 
0.9 
2.6 

5 
7.2 
O.S 
a.5 
1.2 
9.7 

350 
340 
190 
310 
290 

47 
210 
! 70 
180 
100 
440 

57 
320 
280 
550 
610 
580 
230 

liDO 
46 

690 
liDO 
590 

27 
630 

1100 
72 

1300 
940 
870 

2600 
1900 

79 
8400 

8 
18 
22 
27 
21 
41 
36 
28 
41 
19 
24 
56 
43 
12 
29 
44 
44 

130 
30 

140 
45 

56 
83 
94 
44 

170 
85 
41 

140 
15 

1°0 
32 

220 

80 
57 

170 
130 
130 
180 
230 
290 
130 
460 
180 
81 

180 
520 
280 
290 
220 
310 
86 
89 

280 
300 
590 

45 
890 
480 
97 

1100 
1700 
1300 
330 

;900 

3200 

18 
6.2 

12 
5.6 
6 . 3 
4.B 
24 
12 
15 

9. 1 
5.5 
3.8 
180 

IS 
14 
23 

100 
9.2 
8.1 

9 
90 

4.5 
66 

2.1 
46 
89 

5.5 
23 

120 
18 

7. 1 
1 ~ 0 

32 

500.5 :: 
503.2 " 

525 :: 
543.6 :: 
544.9 " 
577 .5 :: 

611 ., 
b2! :: 
668 •. 

695.9 .. 
706.5 :: 
708.8 :: 

834 :: 
985.1 :: 

1006.8 :: 
1090.9 :: 
1153 .9 :: 
1168 .5 .. 
1298.1 :: 

1304 :: 

1510 .7 :: 
1592.9 " 
1744.8 :: 

1799 :: 
1843 . 7 :: 
2095 . 4 " 
2912 .6 :: 

2919 ., 

2935 .2 : : 
3073.! " 
4377 .5 
!394.2 :: 

12E6L7 : : 

" ----------------------- ------------------------------------------------- ---------------------------------------- ---
" 



TOTAL COPPER, NICKEL, CAO~IU~, LEAD, CHRO~ IU~, IINC, & ARSENIC IN SOIL - CONTINUED 
HART CROWSER 1988 DATA 

: :------------------------------------------------------------------------------------------------------------------- ;: 
:: 5 i te Oepth-It : 

t>2-4.5 ) : 
Toto I 

Copper 
Totol : Total 

: Nickel : Cadllliull : 
Totol 
Leod 

Totol 
: Chromiura : 

Totol 
linc 

Totol TOTAL:: 
: Arsenic : METALS :: 

: :---------------------------- --------------- ------------------------------------------------------------------------:: 
: :G3/HTOI 
: :05/H80 1 
: :K7/H801 
: :N7/H801 
:: W7IHBOI 
: :l!O/HBOI 
: :l4 / HTOI 
: :P4/HBOI 
: :AIIIHTOI 
: :Lb/HBOI 
:: 12/HBOI 
: :D5/ HTOI 
: :N I3 /HTOI 
: : Q9/HBO 1 
:: 17/HBOI 
: : V3/HBO I 
: :S8/ H801 
: :O I0/H801 
: :G7IHTOI 
: :S7IHTOI 
:: IIO/H801 
: : 83/H80 I 
: :RI2/HTOI 
: :f3/HTOI 
: :Ell/HTOI 
: :H I2/HTOI 
: :C I3 /HTO I 
: :J5/H801 
: : S4/H80 I 
::I 4/H 801 
: :,12 / HTOI 
: :K 3/HTOI 
: :C6 /H801 
: :D !3/HTOI 
: :A5/HTOI 
: :Cll!HTOl 
: :05/HTOI 
: :RIIH801 
:: E7 / HTOI 
: :MIIH801 
: :EB/HTOI 
: :R3/H801 
: :GIO/HTOI 
: : :I2IH801 
:: CS/HTO! 
: :85 / HTOI 
: :~H2/HTOI 
: : ~J9 / H801 

: :1l1lH801 
:: D3/HTO I 
: :E!O/HTOI 

4 : 
2.5 : 
3.5 : 
2.5 : 
2.5 : 
2. 5 
3.5 : 
2.5 : 

4 : 
2.5 
2.5 : 

4 : 
3 : 

2.5 : 
2.5 : 
2.5 : 
2.5 
2.5 

4 
4 

2.5 
2.5 

3 
4 
4 
4 
4 

2.5 : 
2.5 : 
2.5 

3 : 
4 : 
3 
3 
4 
4 
4 

2 .5 : 
2.5 : 
2.5 : 

4 
2.5 

3 
2.5 

4 

4 
2.5 
2.5 

3 : 
4 : 

10 
9 

12 
II 
19 
12 
12 
14 
13 
14 
23 
IS 
20 
42 
23 
26 
27 
35 
28 
29 
29 
64 
33 
30 
75 
31 
31 
53 
35 
40 
28 
43 
34 
30 
31 
59 
44 
37 
60 
54 
12 

140 
180 
130 
120 
270 
940 

82 
39 

570 
430 

29 ( 0.5 5 
31 (0.5 5 
24 0.5 5 
31 0.5 5 
20 0. 5 5 
33 0.5 5 
n 0.5 5 
31 0.5 5 
28 0.5 5 
28 0.5 5 
29 0.5 5 
32 0.5 5 
34 0.5 5 
24 0.5 5 
31 0.5 5 
25 0.5 5 
26 0.5 5 
28 0.7 5 
31 0.5 ( 5 
31 0.5 ( 5 
36 0.5 5 
26 0.5 9 
6 0.5 53 

36 0.5 12 
6 0.5 5 

48 0.5 5 
50 0.5 5 
14 0.5 8 
34 0.5 7 
39 0.5 5 
49 
33 
36 
50 
24 
10 
37 
27 
21 
33 
21 
31 
16 
19 
41 

130 
330 

2b 
33 
87 
49 

0.5 
0. 5 
0.5 
0.5 
0.6 
0.5 
0.5 
0.9 
0.5 
0.5 
0.6 
0.5 
0.8 
0.8 
0.9 
0.8 
1. 1 
0.3 
1.0 
7.3 
' .a 

5 

10 
6 

10 
5 

13 
14 

23 
36 

5 
35 

100 
180 
130 
!30 
66 

630 
1300 
450 

2100 

28 
28 
27 
29 
24 
25 
30 
27 
32 
28 
29 
38 
33 
19 
33 
32 
34 
32 
38 
42 

24 
14 
42 
10 
52 
50 
II 
46 
48 
51 

39 
53 
30 
12 
44 
31 

41 
26 
36 
47 
17 
45 
, 0 

130 
22 
42 

180 
! 10 

31 
31 
36 
33 
42 
3, 
34 
32 
37 
52 
47 
45 
44 
50 
49 
53 
50 
55 
53 
59 
60 
49 
59 
59 
71 
56 
59 

100 
68 
67 
57 
69 
73 
60 

100 
100 
87 

!OO 
98 
77 .: 

230 
56 

i 10 
120 
:80 
:00 
!20 
850 
230 

1000 
!800 

1.9 
1.5 
1.6 
! . 2 
1. 9 
: .2 
1.2 
1.4 
7.3 

3.5 
3.3 
4.4 
3. 7 
4.1 
4. 3 
3.5 
4.4 
8.9 
3.6 
4. I 
2.6 

19 
5.3 

!8 
4.5 
3.9 
8.2 
4. 9 
4.3 
4. ; 

4. 5 
9 .0 

4.6 
14 
6 

a.a 

34 
1.8 

7 
4.4 
4.3 

30 
! : 

22 
7 . . / 

4 
8. a 

13 

99 .9 :: 
100 .5 : : 
:00 .6 :: 
105.2 .. 
106 .8 :: 
107 .2 :: 
110 .2 .. 
110 . 4 J I 

t! 7.3 :: 
123 :: 
132 :: 

133 .3 :: 
135.4 :: 
138.7 :: 
140 . 1 : : 
140.3 :: 
140.5 :: 
155.1 .. 
158 .9 . , 
164.6 :: 
170 . I : : 
174 . b ;: 

19 4 " 
184.3 •• 
185.5 .. 
191.5 :: 
193 .9 : ~ 
194.2 " 
194.9 :: 
198 . 3 " 
;99 . ~ 

200.5 

103 .2 " 
209 ,. 
212 " 

-.... ., ., 
.:.~ .. .... ' 

~65 " 
?as " 

296 .4 • • 
305 ;: 

45B .2 " 
471.6 " 
546 .9 •. 
; 01.3 : : 

1609 . 1 t, 

!61B.7 " 
t649 .6 " 
2303 . 1 " 
.! bOb.a " 

: ~ -- -- --- -------------------- -------- ------------------ ------------- ---------- ------ ------ --------------- ---- ------- - :: 



TOTAL COPPER~ rnCKEL , CADMIUM, LEAD, CHR!lMI UM, lWC, &: ARSENIC IN SDIL - CONTI NUED 
HART CROWSER 1988 DATA 

:: ------------------------------------------------------------------------------------------------------------------- ;: 
: : Site Depth-ft : 

1>7) : 
Total : Tota I 

: Nickel : Cadlllium : 
Total 
Lead 

Total 
: ChromiulII : 

Total 
Zinc 

Total TOTAL:: 
: ~rsenic : MErrilS :: 

Tota 1 
Copper 

: ;------------- ---------------------------------------------------------------------------------------------- --- ----- :: 
: :F7/H801 
: :T4/HBOl 
: :ESIHTO I 
: : T3/HBOl 
: :L13 / HTOl 
: :R 1UHBOl 
: :07lHBOl 
: :K9/H BOl 
: :S9 /H BOl 
: : N5 /H BO 1 
: :S6/HBOl 
: : ~5/H B O 1 
: :04/H801 
: :P8/HBOl 
: :Bli / HTOI 
: :0 10/HBOl 
: :K6/HBOl 
:: W12/HBOI 
:: !5/HTOl 
::O l l/HBO l 
: :'l ll IHBOl 
: :S3/H801 
: : N3 / HBOI 
: :R2/HBOl 
: :I'I4 JH TOl 
: :U l / HBOI 
: :WHTO I 
: :JlIHBOl 
: :F ll / HT OI 
: :GS/H801 
: :Ol /HBO I 
: ,:1l 0/HBOl 
, ::.l9 l H80! 
: : li6/HBO 1 
: :All/HBOI 
: :::4!HTOl 
: :H4/HBOl 
: :Al/HTOI 
: :LS/H901 
: :P9 /H801 
: :C9/ HTOI 
: :Pll/HTO l 
: :D9/HTOI 
: :1n/HBOl 
: :S8/HBO I 
: :lUHBOl 
: :H!/H801 
: :csmol 
: : ~3 /HTOI 

: :,8/H801 
; :r9/H801 
; :H!iHFii 

7.5 
7.5 : 

8 
7.5 

9 
7.5 
7.5 : 
7.5 : 
7.5 
7.5 : 
7.5 : 
7.5 
7. 5 : 
7.5 : 

8 
7.5 : 
7.5 : 
7,5 : 

8 
7.5 : 
7. 5 ~ 

7.S 
7.5 : 
7.5 : 

8 
7.5 : 

9 : 
7.5 

8 : 
7.5 : 
7.5 
7.5 
7.S 
7.5 
7.5 

S 
7.5 

9 
7.5 
7. 5 

8 : 
II 
1: 

Ii 
II 
li 
, : 

11 
11 

11 
11 
I i 

19 
:8 
14 
17 
20 
18 
20 
17 
20 
19 
19 
23 
23 
24 
20 
25 
23 
22 
27 
21 
27 

28 
19 
26 
29 
34 
32 
23 
35 

30 
32 
27 
22 
," 
" 34 
27 
16 
16 
32 

15 
24 
25 
31 
37 

130 

29 

18 0.5 
17 0.5 
27 0.5 
21 0. 6 
23 0.5 
24 0.5 
24 0.5 
38 0.5 
25 0.5 
27 0.5 
22 0.5 
24 0.5 
24 0.5 
24 0.5 
23 ( 0.5 
24 0.5 
22 0.5 
25 ( 0.5 
25 ( 0.5 
24 
29 
24 

0.5 
0.5 
0.5 

S 
5 
5 
5 
5 
5 
5 
5 
5 

7 
5 
5 
5 
5 
5 
5 
5 

6 
5 

10 
5 

11 
26 0.5 ( 5 
38 0.5 9 
24 0.5 11 
30 0.6 5 
25 ( 0.5 5 
23 ( 0.5 8 
42 0.5 5 
31 0.5 5 
29 
,. 
" 
3~ 

27 : ( 
56 
32 
38 
3, 
17 

23 
2 

24 
23 
27 

27 
21 
30 
42 

0.5 
0.6 
0.5 
0,5 
0.5 
0.5 
0.5 
, . 
J . i 

0 .5 
0.5 
0.5 
0.5 
0.5 
0.6 
0.5 
0.5 
0.6 
0.5 
0.5 
0.6 
,~ .: 
I} . '; 

, , 
t . ; 

5 

9 
6 

11 
5 

5 
5 
5 
5 

10 

6 

5 
51 
80 
11 

3 
IS 

170 
;,0 
S! O 

20 
21 
26 
22 
27 
27 
26 
29 
26 
26 
31 
29 
30 
28 
31 
29 
28 
32 

" " ] I 

30 
30 
32 
32 
31 
33 
37 
31 
11 
35 
34 
26 
, . 
, 0 

51 
'0 
42 
53 

:5 
60 
! 2 
28 
26 
~, 

36 
30 

45 
46 
35 
45 
\3 
46 
\6 
33 
48 
41 
49 
47 
48 
49 
48 
53 
60 
4q 
51 
48 
e. 

" 52 
55 
44 
52 
57 
54 
57 
46 
57 
53 
S9 

71 
48 
65 
67 
70 

:50 
210 

13 
34 
\q 

50 
,,2 
39 

27:'; 

2.2 
2. 3 
2. 7 
2.2 
2.2 
1.8 
3.5 
3. t 
2.5 
3. 1 
2.9 
3. 3 
2.5 
4.2 
7.8 
3.7 

3 
2.8 , , 
~ . o 

3. 6 
, . o . , 

3. 4 
3 

1.6 
4.5 
5. t 
4.8 
4.4 
3.7 
5.4 
::.2 
5.2 
i . 7 
J. ! 

5. 9 
9.7 
3.7 
5. ~ . , 

3.: 
0.8 
1. 4 
" , ,"0 

: .5 
4. : 

!: 

, . 
..l . t 

104.2 :: 
104 .3 :: 
104 .7 :: 
107 . 9 :: 
115 .2 " 
116 .8 :: 
119 .5 :: 
120 . 1 : : 

122 " 
!23.1 :: 
123 . q : : 

12b .3 " 
127 .5 :: 
129.7 " 
129.8 :: 
134.7 :: 

136 :: 
t3b.8 :: 
137 .3 " 
137.6 :: 
! 40 . ~ ; ~ 

143. ~ t, 

144 :: 
146.6 :: 
148.5 :: 
154. 7 , . 
154.8 , . 
i55 . 4 " 
155 . 7 ,. 
163.4 " 
!b5 . ~ " 
:.:: 7 • 3 
t 70 .7 
t: 3. l 
132 .9 " 
t89 .2 " 
199,7 

~03 . S 

408 .5 ., 
33 .8 " 

105 .4 " 
,.,e , ,,,,,J . 1 " 

le5 . ! '\ 
2!b .6 " 
308 .2 
3!3 . \ 
j91 .6 " 

600,B 
?89 .S 

-------- ----------------- --- ----- ------------------------- ------- ----- ------------ ----- -- ------ -------------------- , 
I ~E ~ ii(~t2 ~omole s 



r 
TOTAL COPPER , NICKEL, CADMIUM , lEA D, CHROMIUM, ZI NC, & ARS ENI C rN SOIL 
HISTORIC DATA 

: :- ------------------------------------------------------------------------------------------------------------------ :: 
:: Site 
" " 

Oeoth-It : 
(0 -21 : 

Total : Tota l 
: Nickel : Cadmium : 

Total 
Lead 

Tot. 1 
: Chromium : 

Total 
Zinc 

Total TOTAL:: 
: Arsenic : METALS :: 

Total 
CooP" 

:: ------- -------------------------------------------------------- -------------------------------- ------ -- ------ ------ ;: 
: :L'~t2S 
:: lWI5S 
: :LW4S 
: : D~t 
: :NW3S 
: : 581 
: :SB27 
: : lBI7 
: :U19 
: :LSII 
: :lBB 
: :SBI9 
: : SB5 
: :UH S 
: :lS2 
: :lB4 
: :LWII V5 
: :5B13 
::OITCHNOR 
: :l5b 
: :lB23 
: : S828 
: :lB20 
: : lSIO 
: :L813 
: : LW 8S 
: :M W2S 
: : 51 
: :lB12 
: :lWIS 
: :ES2 
: ;LSI3 
: ; ES3 
: :5 818 
: : E51 
: :lBIO 
: :NWIS 
: :l81 
: :L39 
; :U15 
: :SBIO 
:: 5820 
: :5315 
: : L', 2S 
: :Si 32 
: : LSa 
: : sab 
: :LSD4 
: :lS! 
; : l~13S 

: : 5812 
: : Sale 

I : 
1.5 : 
1.5 

o 
o 
o 
o : 

1.5 : 
0.5 
0.5 : 
I. 5 : 

o : 
o : 
o : 

0.5 : 
1.5 : 

2 : 
o : 
o : 

0.5 : 
0.5 : 

o : 
I. 5 : 

o : 
o : 

1.5 : 
o : 
o : 

1.5 : 
1.5 : 

o 
0.5 

o 
o 
o 

1.5 

1.5 
o 

, -, . J 

I) : 

o : 
o : 

1,5 
o : 
o : 
I} : 

U 
0,5 

<) 

<) 

o 

26 
28 
43 
37 

48 
37 

37 
56 
32 

46 

34 

110 
40 

35 

74 
41 

110 
140 

69 
120 
130 

70 
69 

140 

120 
94 

It 

29 

10 
6 

2B 

39 
42 
49 
41 

7 
44 

16 

30 
34 
43 
19 
16 

39 
20 

140 

79 

30 

49 
!~6 

28 

O. i 
0. 1 

0.17 
0.13 

0.33 
0.12 

0.17 
0.6 

0.09 

2.5 

0. 16 
0.5 

2,8 

-:.9 
0.48 

2.B 

0.33 

1.1 
0.3 

0.83 

0.5 
2.2 

0. 15 
0.7 

: .i.. 

16 
16 
23 
13 
24 

0.5 
9.2 

22 
67 
29 
79 
39 
57 
21 
20 
21 
32 
61 
14 
31 
S8 
66 
34 
54 
77 

4t 
26 

150 
43 
61 
59 
83 

HO 
61 

210 
86 

290 
140 
130 
190 
210 
~40 

itO 
203 
t20 
110 

5 

38 
31 
37 
40 
48 
8 
B 

20 
36 
40 
42 
23 
34 
36 

46 
76 
38 
30 
55 

28 
32 
56 
37 
37 
31 
23 
29 
!9 
43 
30 
40 
74 

;0 
110 
130 
61 
58 

50 
5 
i?r) 

38 
137 
20 

64 
27 
47 

52 
55 
48 
50 

46 
64 
65 

150 
84 
B7 

1BO 

77 

11 0 
8B 

150 
79 

84 

270 
'0 
79 

4.3 

3. 2 
5 

II 
3.9 

13 
9.5 
3.9 
6. 1 

4.4 

8.4 
B.4 

26 

6 . • 

:2 

9.5 
32 
19 

32 

16 :: 
49. 3 ~: 

61 .. 
]3 . 3 " 
·14 . 1 ., 

94 . i 7 " 
98 .23 :: 

t04 " 
loa' , 
124 " 
12B .. 

136.83 :: 
140.02 ,. 

141. I ~: 

151 " 
154 : : 
160 :: 

167.57 :: 
175.6 :: 

177 :: 
178 " 

IBO .09 :: 
184 :: 

190 .5 " 
!92 " 
212 " 

215 .56 " 
21B.4 " 

22! " 
227 " 
252 " 

256 .9 

267 
270 :: 

:34 .33 .. 
322 " 

330 . ~ 
338 .8 . , 

404 " 
417.B3 " 

420 '. 
~ 4 6.5 " 
~S4. 2 

~b2 . ! 5 
~b 7.7 

473 
477 " 

496 .69 " 
~,?8 . 2 " 

: ,--------------- ------------------------------------ -- ------------------------------------ --- --- ------ -- ----------- - . 



TOTAL COPPER, NICKEL, CADMIUM, LEAD, CHROMIUM, IINC, & ARSENIC IN SOIL - CONTINUED 
HISTORIC DATA 

: :--------------------------------------------------------------------------------- ------------ ---------------------- :: 
:: Site Depth-ft: lotal Total : lotal lotal Total lotal Tota l IOTAL: : 
:: (0 - 2) : Copper : Nickel : Cadmium : Lead : Chromiuni : linc : Arsenic : METALS :: 
: :----------------- ---------------------------- ------------------------------------------------------------------ ---- :: 
: :UnlS 
: :SBII 
:: 582 
: : l~IOS 
: :588 
: :DIICH SOU 
: : SB9 
: : lB26 
: :LS3 
: :LW 5VS 
: :LB25 
: :LW2S 
: :lS9 
: :UI8S 
: :Lwos 
: :587 
: :LBlo 
: :lW7S 
: : 5824 
: : SB3 
: : SB 14 
: : lB22 
: :5B4 
: :0112 
: :SB25 
: :S822 
: :l55 
: : LB27 
: :5823 
: : L87 
: : S817 
: : OM' 
: :LH t3 
: : DM2 
: : LSD! 
: : lBI8 
: : LBo 
: : Sa20 
; : ~~5S 
:: lB21 
: :lB3 
: :lB2B 
: : LBII 
: : LS7 

: : Sa21 
: : L~5S 
: : L82 4 
:: U9S 

o 
o 
o 
o 
o 
o 
o 

1.5 
0.5 
1.5 

o 
o 
o 
o 

1.5 : 
o : 
o : 
o 
o 
o 
o 
o : 
o : 
o : 
o : 
o : 

0.5 
1.5 

o 
1.5 

o 
o 

i.5 
c 
o 

1.5 
1.5 

o : 
. " , : . ..; 
0.5 : 
1.5 
1.5 : 

o : 
0.5 
0.5 

o 
o 

1.5 : 
o : 

110 
190 

140 
91 

IBO 
170 

270 

620 

710 
320 
150 

540 
00.4 

200 
400 

790 
400 

190 
: 39 

91 

340 

040 
260 

370 

9 

23 
37 
42 
45 
02 
83 
32 
61 

18 

40 

39.7 

42 
70 

25 .6 
17 

44 
18 

5! 
140 
230 

71 
140 

28 
43 

0.82 
2.1 

0.5 
3.1 

0.94 
0.5 

0.5 

3 

0.29 
0.6 

0.22 
2.2 
3. 1 

3.9 
0.9 
1.3 
1.1 
3.2 

2.9 

La 
1.9 
0. 7 
0.9 

0.9 
35 

0.6 

3.5 

3.5 

3.3 
; 

430 
300 
220 
80 

280 
43 

3tO 
250 
280 
3BO 
300 
250 
140 

440 
53 

040 
590 

43 
410 
640 
550 
210 
505 
530 
000 
520 
130 
780 

1000 
970 
610 
l~ OO 

! 700 
560 

1800 
150 

1500 
140 

2400 
1000 
t200 
2300 
1900 
.!?OO 

'800 
3200 

19000 
19000 

75 
120 
1\ 

120 
340 

82 
28 
55 
48 
30 
41 

120 

51 
21 
51 
96 

140 
a2 
24 

180 
71.3 
220 
120 
77 
98 

110 
79 

200 
"" "l .)1 . 1 

'" ,:,.J 

aB 
200 

21 
150 
otO 
[:0 
39 

330 
580 

88 
650 
9: 

::0 
560 
790 
780 

100 

97 

120 
250 
170 
280 
350 
95 

6BO 
230 

110 
220 

320 

230 

580 
160 

360 

742 
1,,·) 

1:00 
:80 

i800 

:600 
~50 " 
590 

1200 
!500 
2900 

550 

2500 
1 iOC 
t~ ;}O 

89 
50 
10 

30 

20 
II 

16 

15 
18 
56 

22 
56.4 

31 
12 

10 
19 

1 iO 
8. b7 

27 

0,9 

30 

36 
36 

519 : : 
541.82 " 
542 . 1 :: 

554 " 
570.5 " 
583 . 1 " 

592.94 " 
602 .5 : : 

022 " 
640 ; : 
661 :: 
703 " 
711 " 
712 " 
731 :: 

.740 .29 : : 
789 .6 :: 

861 : : 
864.22 :: 
890.2 " 
931.1 " 

934 
955.9 :: 
969.7 :: 
982.3 " 

1193.1 " 
1222 .2 " 

1254 :: 
1308.9 :: 

1458 " 
i 47!.8 " 

!S5B.37 

2019 .9 " 
""':'1: . , 
.:.;.)~ 

n7l .b 
2687 
29-+0 
3300 " 

3480.4 " 
3888 
5521 " 
568: " 

5979.5 ;: 
b2JV . , 

209:7 .3 ,. 
2!!63 

; ,----------------------- -------- ---------------------- ---------- ---- -------- --------------------- ------------ -------



TOTAL COPPER, NICKEL, CAD"IU", LEAD, CHROMIUM, ZINC , & ARSENIC IN SOIL - CONTI NUED 
HI STORIC DATA 

: :-------------------------------------------------------.------------- ---------------------- ------------------------ :: 
: : Si te Depth-It : Total To tal : Tota l Total Total To ta I Total TOT AL " " 
" () 21 : Copper : Nick el : Cadmium : Lead , Chrom iullI : l inc : ~ r seni( : ~ETALS " " , 
::------------------------ --------------------------------------------------_.--- --------- -._------------------------ :: 
: :LW4S 4.5 : 27 41 68 " 
: : L814 3 36 0.1 44 32 112 .1 " " 
: :L85 3 39 0.4 350 58 447 .4 ' . 

" 
: :L82 3 160 220 77 457 " 
:U2S 3 43 850 893 " " 
: : LB3 3 : 360 130 1.1 750 120 360 tZ 1763 . 1 " 
: :U135 3 : 1200 1100 2300 " " 
: :- - - --------------------------- - ---- ---------- - -- - - - -- ---~---------------------------------- ------- - - - -- ---- -------- :' 





r 

r 

EPTOI ARSENIC , CADMI UM, CHROMIUM, COPPER , LEAD, NICKEL , AND ZINC IN SOI LS 
HART CROWSER 1988 DAT A 

: :---------------------------- --- ------------------------------------------- ------------------------- ----------------------- :: 
: : Si te Oepth-ft : EPTOI mox EPTOX max 
: : 10-2) : Arsen ic : Cadmium : Chromiull : Copper 

max 
Lead 

EPTOX 
Nickel 

EPTOX 
linc 

:TOTAL max :: 
~ETALS : : 

: !--------------------------------------- ------------------- -- ----------------------------- ------------ --- ------------------: ~ 
" " : : FB /HTO I 

:: L12 /HTO I 
: : U3 /H801 
:: SS /HBOI 
:: P7IH801 
" VS/ H801 
: : R7 /H801 
:: P2 /HBOI 
:: M3 /HTOl 
:: W3 /H BOI 
: : IltIHTOI 
: : G4/ HBOI 
: : G9/HBOI 
: : R9 / HB OI 
:: A7 / HT OI 
: : TS/H BO I 
:: R6/H BOI 
: : R4/HBOI 
: : PI I/HT OI 
" P6/ HBOI 
:: BI3 /HBOI 
:: L3 / HTOl 
: : HB/HBOI 
:: KS/HBOI 
" H7/HTO I 
: : Nt/HBOI 
:: TII /HBOI 
: : V9/H BOI 
: : OB/HBOI 
:: AI 2I HB OI 
" PIO/HBOI 
:: 'I I /HBOI 
:: U7/HTOl 
" 03 /HBOI 

2 : 
2 : 
o 

O. I 
0.7 
0. 2 
0. 6 
1. 9 

2 
0.2 

2 ( 
0.3 ( 
0.7 : 
0.4 : 

2 
0.4 : 
0.2 : 
0. 5 

2 : 
0.5 : 
0.2 

2 : 
0.9 : 
0.5 : 

0.6 
I 

0.6 
I 

0.2 

0.3 

0.5 

0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0. 2 
0.2 
0. 2 
0.2 
0. 2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0. 2 
0.2 
0. 2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 

0.01 
0.01 
0.01 
0.01 
0.01 
0. 01 
0.01 
0. 01 
0.01 
0.01 
0.01 
0. 01 
0.0 1 
0.01 
0.01 
0.01 
0.01 

( 0.01 
0.01 

( 0.01 
( 0. 01 

0.01 

O. I 
( O. I 
( O. I 

O. I 
( O. I 
( O. I 

0.1 
0. 1 
0.1 
0. 1 
0.1 
0.1 
0. 1 
0.1 
0.1 
O. I 
0.1 
0.1 
0.1 
0. 1 
0. 1 
O. ! 

0.01 : ( O. I 
0.01 
0.01 
0.01 
0. 01 
0.01 
0.01 
0. 01 
0.01 
0.01 
0.01 
0.01 

( 0.1 
( 0. 1 

0.1 
0.1 
O. I 
O. I 
O. I 
O. I 
O. I 
O. ! 
0. , 

O. I 
O. I 
0. 1 
O. I 
0. 1 
0. 1 
0.1 
0. 1 
0. 1 
0.1 
0.1 
0.1 
O. I 
O. I 
O. I 
0. 1 
0.1 
0.1 
0. 1 
0. 1 

( O. I 
( 0. 1 

0. 1 
0. 1 
0.1 
O. I 
0.1 
0. 1 
0. 1 
0. 1 
0.1 
0. 1 
0. 1 
0. 1 : ( 

0.1 
0. 1 
0. 1 
O. I 
0. 1 
0.1 
0. 1 
O. i 
0. 1 
0.1 
0.1 
0.1 
O. I 
0.1 
0. 1 
0. 1 
O. I 
0. 1 
O. I 
O. I 
0. 1 
O. ! 
0. 1 
0.1 
O. I 
0.1 
0. 1 
0. 1 
0.1 
0. 1 
0.1 
0. 1 
0. 1 
0. 1 

0. 1 
( 0.1 
( 0.1 

0.1 
0. 1 
0.1 
0. 1 
0.1 
0. 1 
0.1 
0.1 
0.1 
0.1 

( 0.1 
( 0.1 

0. 1 
0. 1 
0.1 
0. 1 
0. 1 
O. I 
0.1 
0. 1 
0. 1 
0.1 
0. 1 
0. 1 
0. 1 
0.1 
0. 1 
0. 1 
0. 1 
0. 1 
0. 1 

0. 1 
0. 1 
0. 1 
0. 1 
O. ! 
0. 1 
0. 1 
0. 1 
0. 1 
0. 1 
0. 1 
0. 1 
0. 1 
0.1 
0. 1 
0. 1 
O. I 
O. I 
O. I 
O. l 

( 0. 1 
( 0. 1 

0. 1 
O. I 
0. 1 
0.1 
O. I 
0. 1 
0.1 
0. 1 
0. 1 
0, 1 
0. 1 
0. 1 

NO 
NO 
lID 
NO 
NO 
lID 
NO 
ND 
NO 
NO 
lID 
NO 
NO 
NO 
tm 
NO 
tm 
NO 
1m 
NO 
~m 

NO 
NO 
NO 
NO 
NO 
NO 
lID 
ND 
tm 
ND 
;10 
NO 
~ D 

" " 
" " 
" " 
" " 
" " 

" " 
" " 
" " 
" " 
" " 
" " 
" " 
" " 
" " . 

" " 
: : 
" " 
" " 

" " 

" " 
" " 
" " 
: : 
" " 
" 

" " 

:: ------------------------------------------------------------------------ -------------------- -------- ---------------------: : 



.' , 
I 

EPTOI ARSENIC, CADMIUM, CHROMIUM, COPPER, LEAD, rUCKEL , Aim lINC IN SOILS 
HART CROWS ER 1988 DATA - CDNTINUED 

: :-------------- ------------------------------------------------------------------------------------------------------------ ;: 

" 
" " 

Si t e OeDth- ft: EPTOI 
10 -2) : Arsenic 

EPTOI EPTOI 
: Cddmium : Chromium : 

EPTOI 
Copper 

EPTOX 
Lead 

mOl 
Nickel 

EPTOI 
Zinc 

: TOTAL EPTOX : : 
METALS :: 

:: ----------------------------- ------ ----------------------- ------ ------------------------------ --- --- ------------- -- ------- :: 
:: WII/H801 
" C12/HTO ! 
:: J4/HTOI 
" HI3 /HTOI 
:: S2 /H80! 
" L7IH BO! 
: : T8/H80! 
:: 19/ H80! 
:: 04/HBOI 
:: TI3/HTO! 
" DII/HTOI 
" H5/H80 I 
:: Mo/H BOI 
" 13/HBO! 
:: C7/HTOI 
: : JB/HBOI 
:: Go/H80! 
: : Jo/H801 
: : Oo/H801 
:: L9/H801 
:: E6/HTO! 
:: 89/HTOI 
:: E9/H80! 
:: HI/HTOI . 
:: !l8 / H801 
:: MIO/HBO! 
" 09iH801 
:: 81/H801 
:: KII/HTO I 
" M8 /H801 
:: 02lH BOI 
" FlIHTO! 
:: FIO /HEOI 

, , , , 
2 
2 
2 

\.2 
0.6 ( 
I. 2 : ( 
0.4 : 
1.5 : 

2 
1. 5 : ( 
0.3 : 
0.6 
0.5 
I. 5 ( 
0.7 ( 
0. 1 : 
0 .5 : 
O.S : 
0.5 : 

2 
2 

1.1 
! 

0.6 
0.6 
0.7 
0.2 

2 
0.7 

2 
2 

0,7 : 

0.2 0.01 
0.2 0.01 
0.2 0. 01 
0.2 0.01 
0.2 ( 0. 01 
0.2 ( 0. 01 
0.2 0.01 
0.2 ' , 0. 01 

0.2 0.01 
0.2 0.01 
0.2 0. 01 
0.2 0.01 
0. 2 0.01 
0.2 0.01 
0.2 0.01 
0.2 0.01 
0. 2 ( 0. 01 
0,2 ( 0.01 
0.2 0.01 
0.2 
0 . 2 

0. 2 

0.2 

0.2 
0 .2 

0.2 

0.2 
0.2 
0.2 

0.2 
0.2 

0.2 
0.2 

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.02 
0.01 
0.01 
0.01 
0. 01 
0.01 
0. 03 
0.08 

0. 1 
0.1 
O. ! 
0. 1 
0. 1 
0. 1 
0.1 
0.1 
0. 1 
O. I 
0.1 
0.1 
0. 1 
0.1 
0. 1 
0.1 
0.1 
O. I 
O. I 
0. 1 
O. ! 
O. i 
0.1 

0.1 

0. 1 
0. 1 

0. 1 
0.1 
0. 1 

0.1 
0 . 1 
0 . 1 

0.1 

( 

0.1 
O. ! 
0. 1 
0.1 
0.1 
O. I 
0.1 
0.1 
O. ! 
0.1 
O. I 
0.1 : ( 
0.1 
0. 1 
0.1 
0.1 
O. I 
0.1 
0. 1 
0.1 
0.1 
O. I 
O. I 
0.1 
0.1 

0.1 
0 .1 
0.7 

0.1 

O. t 
O. t 
0.3 
O. ! 

0. 1 
O. ! 
0.1 I ( 

0. 1 : ( 
0. 1 
O. ! 
O. I 
0. 1 
0.1 
0. 1 
O. I 
0.1 
0. 1 
0. 1 
O. I 
O. I ( 
0.1 : < 
O. I 
O. I 

0.1 
,0 . 1 
0.1 
0.1 
o : 
O. i 
0. 1 
O. 1 : ( 
A , 
v . ~ 

O. I 
0. 1 
0. 1 
O. I 
0. 1 
0.1 
0.1 
0.1 
0. 1 
0.1 

0. 1 0.1 
O.! 0. 1 
0.1 O. i 
0. 1 : ( O. i 
0. 1 ( 0. 1 
0. 1 0. 1 
0 .2 0. 1 

0.3 0. 1 
0. 1 0.6 

loS 0.1 
0. 1 
0.1 
0. 1 

0. 1 
0. 1 
0.8 
0.2 

0.1 
0.1 
0. 1 
0. 1 
0.1 
0.1 
0. 1 
0. 1 
Q. ! 

0. 1 
0.1 
0.1 
0. 1 
0. 1 
0. 1 
0.1 
0.1 
0. 1 
0.2 
0.2 
0.2 
O. ~ 
O . ~ 

0. 45 
! .2 

1.1 

0.3 
0.4 
4. 1 
4.2 
3.5 

NO 
NO 
ND 
NO 
NO 
NO 
NO 
1m 
140 
ND 
1m 
1m 
140 
ND 
1m 

" " 
" :' 

" " 
" " 
" " 
" " 

" " 
" , ; 

" " : : 
" " 
" 
" 
:: 
" " 

0.1 :: 
0. 1 : : 
0.1 :: 
0.2 :: 
0 .2 I' 

O. L :: 
o. ~ :: 
0. 4 I I 

0.45 : : 
1. 2 :: 

t. 22 :: 
1. 4 ; ~ 
1.b :: 
1. q :: 
4. 1 :: 
4.2 I I 

4.73 " 
35 . .38 I . 

: :--- --- ----- ------ ------------------------------ ------------ ----------------------------------------------- -------- --------
J Values reflect the averag e 0+ reolicate sam\iles 



[ 
EPTOX ARSENIC, CADMIUM, CHROMIUM, COPPER, LEAD, NICKEL, AND lIliC IN SOILS 
HART CROWSER 1988 DATA - CONTINUED 

: :--- ---------------------------------------------------------------------------------------------------------------- ------- :: 
" " Si te Depth-It: EPTOI 

1)2-4.51 : Arsenic 
mox 

: Cadmium 
mox . .. 

: Chrolliull : 
EPTOI 
Copper 

EPTOI 
Lead 

mOl 
Nicke l 

EPTOI 
linc 

: TOTAL mOl:: 
METALS :: 

: ; ----------------------------------------------------------------------------------------------------------- --------------- ~: 
. , RI2!HTOI 

" FI2IHTOI 
: : 09/H801 
:: Dil /HTOI 
:: N7 /H801 
•. 14/H801 
:: Nil /HTOI 
:: RlIH801 
:: II2IH801 
: : P4 /H80 1 
:: JS/HBO I 
: : HI2 /HTOI 
:: S7IHTOI 
:: S4/HBO I 
: : L10/HBOI 
:: EB/HTOI 
: : SB/HBOI 
: : Db /HBOI 
:: OS/HBOI 
:: G7 / HT OI 
:: L6/H801 
\: K7 fHEO! 
:: Vl/HBO I 
: : L4IHTO l 
: : N9/H801 
: : Gl/HTOI 
: : LlllH801 
" CII /HTOI 
:: 17/H801 
: : AS/HTOI 
•• T2 /H80 1 
" C13JHTO I 
" O!D/HBO l 
" AIIIHTOI 
:: KJ/HTOI 
: : F3/HTOI 
" ! 10/HBOI 
:: EII/HTOI 
:: W7 /H aO! 
:: M1/HBOI 
:: B3 / HBOl 
:: DS/HTOI 
:: E7 /H TOI 
:: CS/HTO I 
:: OS/HTO I 
:: Rl/H801 
" as/HTOI 
:: GIO/HTOI 
:: rU 2IHTOI 
" D3/HTOI 
:: EIO /H TOI 

3 : 0.2 
1 : ( 0.2 

2.5 ( 0.2 
3 : 0.2 

2.5 : 0.2 
2.5 0.2 

1 : 0.2 
2.5 : 0.2 
2.5 0.2 
2.5 : 0.2 
2.5 : 0. 2 

4 0.2 
4 : 0.2 

2.5 : 0.2 
2.5 0.2 

4 : 0.2 
2.5 : 0.2 

1 0.2 
2.5 : 0.2 

4 ( 0. 2 
2.5 ( 0.2 
1.5 0.2 
2.5 0.2 
1.5 : 0.2 
2.5 : 0.2 

4 : ( 0.2 
2.5 : 0.2 

4 : 0.2 
2.5 : 0.2 

4 0.2 
2.5 : 0.2 

4 : 0.2 
2.5 : 0.2 

4 : ( 0.2 
4 : 0.2 
4 : 0 .2 

2.5 0.2 
4 : 

2.5 ~ 

2.5 
2.5 : 

0.2 
0.2 
0.2 
0.2 

4 : 0.2 
2.5 0. 2 

4 : 0.2 
4 0.2 

2.5 0.2 
3 0.2 
J 0. 2 
4 ! 0.2 
3 : ( 0.2 
4 : 0 .2 

( 0.01 0.1 
( 0.01 0.1 

0.01 0.1 
0. 01 0.1 
0.01 0. 1 
0.01 0. 1 
0.01 0.1 

(0.01 0.1 
( 0.0 I 0.1 

0.01 0. 1 
0.01 ( 0.1 

( 0.0 1 ( 0.1 
0.01 0. 1 
0.01 0. 1 
0.01 0.1 
0.01 0. 1 
0.01 ( 0.1 

( 0.01 ( 0.1 
0.01 0.1 
0.01 0. 1 
0.01 0.1 

' 0.01 
0.01 
0.01 

0. 1 . : 
0.1 
0.1 

0.1 
0.1 
0.1 
0. 1 
0.1 
0.1 
O. I 
0.1 
0.1 
0. 1 
0.1 
0.1 
0.1 
0. 1 
0. 1 
0.1 

( 0. 1 
( 0.1 

0.1 
( 0. 1 

0. 1 
0.1 
0.1 
0.1 

( 0.01 0.1 ( 0.1 
0. 1 0.01 

0.01 
0.01 
0.01 
0.01 
0.01 
0. 01 
0 .01 
0. 01 
0.01 
0. 01 
0. 01 
0 . 01 

( 0. 01 
( 0.01 

0.01 
0.0 1 
0.0 1 
0. 01 
0. 01 
0.01 
0.01 
0.01 
0.01 
0.04 
0.02 

0.1 
0. 1 
0.1 
0.1 
0. 1 
0.1 
0.1 
0. 1 : ( 

O. ! 
0.1 
0. 1 
0.1 

0. 1 
0.1 
0.1 
0. 1 
0. 1 
0.1 
0. 1 
0.1 
0.1 
0.1 
0.1 

O. ! O. ! 
0. 1 : ( 0.1 

( 0. 1 0. 1 
0. 1 0.1 
0.1 
0. 1 
O. ! 
0.1 
0 . 1 
0.1 
0. 1 
0. 1 
0.1 
0. 1 

0. 1 
0. 1 
0.1 
0.1 
0.1 
O. ! 
0.1 
0. 1 
0.1 
O. ! 

0.1 
( 0. 1 
( 0.1 

0. 1 
0.1 
0. 1 
O. I 
0.1 
0.1 
0. 1 
0.1 
0. 1 
0. 1 

( 0.1 
( 0.1 

0.1 
0. 1 
0.1 
0.1 
0.1 
0.1 
0.1 
0. 1 
0. 1 
0.1 
0. 1 
0. 1 
0. 1 
0.1 
0.1 
0. 1 
0. 1 
0. 1 
O. t 
0. 1 
0. 1 
0.1 
O. i 
0.1 
0. 1 

( 0 . 1 
0. 1 
0. 1 
0.1 
0.1 
O. ! 
0.1 
0.1 
0.1 
0.1 
0.4 

0. 1 
0.1 
0.1 
0. 1 
0.1 
0.1 
0.1 
0.1 
0.1 
0. 1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0. 1 
0.1 
0.1 
0. 1 
0. 1 
0.1 
0.1 

( 

0.1 ; ( 
0. 1 ( 
0.1 
0. 1 
0. 1 
0.1 
0. 1 
0. 1 
0.1 
0. 1 
0. 1 
0.1 
0.1 
0. 1 
O. ! 

( 0. 1 
( 0. 1 

0. 1 
0. 1 

( 0.1 
( 0.1 

0.1 
0,1 
0.3 

D . 1 
0.5 
0. 2 

O. ! 

0. 1 
0.1 
0. 1 
0.1 
0.1 
0.1 
0. 1 
0.1 
0. 1 
0. 1 
0.1 
0.1 
0. 1 
0.1 
0. 1 
0.1 
0. 1 
0.1 
0.1 
0.1 
0. 1 
0. 1 
0. 1 
0.1 
0. 1 
0.1 
0. 1 
0. 1 
0.1 
0. 1 
;) . ! 

0. 1 
o. : 
0.1 
0. 1 
O. ! 
O. i 
0. 1 
I} . 1 

0.1 
0 . 1 
0.1 
0. 1 
0.1 
0. 1 
0.2 
0. 2 
0.6 
0. 1 
3.9 
9 .5 

NO 
1tD 
ND 
NO 
ND 
ND 
NO 
NO 
NO 
NO 
NO 
ND 
ND 
ND 
ND 

.NO 
NO 
NO 
140 
NO 
NO 
NO 
NO 
NO 
NO 
lID 
NO 
NO 
ND 
ND 
NO 
liD 
ND 
NO 
NO 
NO 
ND 
:m 
:10 
ND 
ND 
ND 

" " : : 
" " 
" " 
" " 
" " 
" " 
: : 
" " 

" " 
" " 
" " 
" " 
" " 
" " 

" " 
: : 
" " 
" " 

" 
:: 
" " 
" " 
" " 
" " 
" " 
" " 

" 
" " 
" " 
" 

" " 
" " 

O. i " 
0. 1 :: 
O. ! 
0.2 :: 
11 . 5 " , , 
1.1 .0 " 

0 . 6 " 
4.24 : : 
9. 92 :; 

----------------------- --------------- ------------------------------- -----------------------------------------------------" ' 



r 

! 

EPTO! ARSENIC , CADMI UM, CHROMIUM, COPPER, LEAD, NICKEL, AND llllC IN SOI LS 
HART CROWSER 1988 DATA - CONTINUED 

:: -------------------------------------------------------------------------------------------------------------------------- :: 
: : Si te Depth- It: EPTDI EPTOI EPTOX EPTDI 

" " 
0 4.5-71: Arsenic : Cadmiul : ChromiulII : Copper 

EPTOI 
Lead 

EPTOI 
Nickel 

EPIOI 
linc 

: TDTAL EPTOX:: 
METALS : : 

: ;------------ -------------------- ------------------------------------------------------------------------------------------ :: 
: : R8/HBOI 
:: N4/HTOI 
" D9/HTOI 
" PI3/HTOI 
:: IS/HBOI 
" DI/HTOI 
:: H3/HBOl 
:: C3/HTOI 
:: V7/H801 
:: LI/H801 
:: L5/H801 
:: 8121HTO I 
" Oll/HBOI 
:: 16/H801 
:: 07lHBOI 
" H6/HTOI 
:: A3/HTOI 
" PI/HBOI 
:: Pl 2lHTO I 
:: NII/HBOI 
" HI1IHTOI 
" TI2IH801 
" JI3/HTOI 
" T9/H BOI 
:: RIJ/HTOI 
: : 02lHBOI 
:: P5/H801 
: : F5/HTOI 
:: VI2/HTOI 
:: M7/H801 
:: VI3/HTOI 
:: Ka/HBOI 
:: HIO/HTOI 
: : GII/HTOI 
" .5IHTO I 
:: D7IH TOI 
:: A9/H TOI 
: : M9/HBOI 
" 87/HTOI 
" P3/HSOl 
" F9iHTOI 
" F1!/HTOl 
" Tl/HTOl 
" F6/HBO I 
" K4/HTOI 
" T6/H 801 
,; D12/ HTOI 
" JII/HTOI 
" M1 UH TOI 
" G8/HEOI 
" J3/HB01 
:: J7/H80! 
" H9/H801 

5 : 
5 : 
5 
5 
5 
5 
5 
5 
5 

0,2 
0,2 
0,2 
0,2 
0,2 
0,2 
0,2 
0,2 
0,2 

0,01 
0,01 
0,01 
0,01 
0, 01 
0, 01 
0, 01 
0,01 
0,01 

0. 1 
0. 1 
0. 1 
0.1 
0.1 
0. 1 
0.1 
0.1 
0.1 

5 0, 2 0,01 0. 1 
0. 1 
0.1 
0. 1 
0. 1 
0.1 

5 0,2 0, 01 
5 0,2 ( · 0.01 
5 0.2 ( 0.01 
5 0.2 ( 0.01 
5 : 0.2 ( 0.01 
7 : 0.2 0. 01 ( 0. 1 
5 : ( 0.2.· 0 .01 ( 0. 1 
5 : 0.2 0.01 ( 0.1 
7~( 0.2 - 0.01 ( 0.1 
5 : 0.2 0.01 0. 1 

0.1 5.5 : 0.2 0.01 
5 : 
6 
5 : 
6 : 
5 : 
5 : 
5 : 
6 : 
5 : 
b : 

5 : 
7 : 
7 
7 
7 
7 
5 
7 
5 

- , v , 

7 : 
5 : 

5 ' 
7 
7 : 
7 : 
5 
5 
5 

0.2 
0.2 
0.2 
0. 2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0. 2 
0.2 
0.2 
0.2 
0.2 
0.2 
0. 2 
0 . 2 

0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 

0.01 0. 1 
0.01 0. 1 
0.01 0.1 
0. 01 0.1 
0.01 0.1 
0.01 0. 1 
0.01 0.1 
0.01 0. 1 
0.01 0.1 
0.01 0. 1 
0.01 0. 1 

( 0.01 0. 1 
( 0. 01 0.1 

, . , , 

0.01 0. 1 
0.01 0.1 
0. 01 ( 0. 1 
0.01 ( 0.1 
0. 01 
0.01 
0.01 
0. 01 
0. 01 
0. 01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0. 01 
0.01 
0.01 

0. 1 
0. 1 
0. 1 
0. 1 
0. 1 
0. 1 
0.1 
0. 1 
0. 1 
O. i 
0. 1 
0. 1 
0.1 
0.1 
O. i 

0.1 
0.1 
0.1 
0. 1 
0.1 
0.1 
0.1 
0.1 
0. 1 
0.1 
0.1 
0. 1 
0.1 
0.1 
0.1 

( 0.1 
( 0.1 
( 0. 1 
( 0.1 

0.1 
0. 1 
0. 1 
0. 1 
0.1 
0.1 
0.1 
0. 1 
0. 1 
0.1 
0. 1 
0.1 
0. 1 
0.1 
0. 1 
O. i 
0.1 

( 0.1 
( 0. 1 

0.1 
0.1 
0.1 
0.1 
0.1 
0. 1 
0. 1 
O. t 
0. 1 
0. 1 
0.1 
O. ! 
O. ! 
0.1 
0. 1 

0.1 
0. 1 
0. 1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0. 1 
0.1 
0. 1 
0.1 
0.1 

( 0. 1 
( 0.1 

0.1 
( 0. 1 

0.1 
0.1 

( 0.1 
O. ! 
0. 1 
0. 1 
0.1 
0.1 
0.1 
0.1 

( O. I 
( 0. 1 

: ( 

0.1 
0. 1 
'l. I 
O. i 
0.1 
0.1 
0.1 
D. l 
:) . i 
O. i 
0. 1 
0. 1 
0. 1 
0. 1 
0. 1 
0. 1 
O. i 
O. ! 
0. 1 
O. i 
0. 1 
, . 
V d 

0. 1 
( 0. 1 
( 0.1 

0. 1 
0. 1 
0. 1 
0. 1 
O. ! 
0. 1 

( 0.1 
( 0.1 

0. 1 
0.1 
O. t 
0.1 
0.1 
0. 1 
0.1 

(. 0.1 
0.1 
0. 1 
0.1 
0.1 
0. 1 
0.1 
O. ! 
O. i 
0. 1 
0.1 
0.1 
0. 1 
0.1 
O. ! 
0.1 
1. ! 
0.1 
O. ! 
0.1 
0.1 
0. i 
0.1 

( 0. 1 
0. 1 
0.1 
0. 1 
O. ! 
o , v . , 

O. i 
0.1 
0. 1 
0. 1 
O. I 
O. ! 

0.1 
O. ! 
0. 1 
o. t 
0.1 

( 0.1 
0.1 
o. t 
0. 1 
0.1 
O. ! 
0.1 
0.1 
0. 1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
O. i 
0. 1 
0.1 
0. 1 
0. 1 
o. ~ 
;) . 1 

<. 0. 1 
O. ! 
0. 1 
O. l 
0.1 
0. 1 
0.1 
O. ! 
O. i 
0. 1 
O. ! 
0. 1 
0. 1 

NO 
NO 
NO 
NO 
IW 
NO 
NO 
NO 
ND 
ND 
NO 
NO 
NO 
ND 
NO 
ND 
ND 
NO 
NO 
ND 
NO 
NO 
ND 
,~O 

1m 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
:m 
:m 
NO 
,1D 
110 
~w 

~m 

~m 

~ o 

1m 
NO 

NO 
NO 
'm 
NO 
NO 

" " 
" " 
" " 
" " 
" " 
" " 

" " 

" " 
" " 
" " 
" " 
:: 
:: 
" " 
" " 
" " 
" " 
" " 
" " 

" " 

" " 

" " 
" " 
" " 
" " 
" " 
: : 

" 
" " 

" " 

"--------------- ------------------------------------- ---------------------------------------------------------------------- ,. 
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! 

EPTDI ~RSENIC, C~DM IUM, CHROMI UM, COPPER, LE~D, NICKEL, ~ND ZINC IN SOILS 
HART CROWSER 1988 DATA - CONT INU ED 

: ;---------------------------------------------------------------._--------------------._----.----.. _----------------------- :: 
" 
" " 

Site Dep th- It: EPTOI EPTOI EPTOI EPTOI 
() 4.S-7): Arsenic : Cadmiult : Chromium : Copper 

EPTOI 
Lead 

EPTOI 
Nicke l 

mOl 
linc: 

: TOTAL EPTOI :: 
ME TA LS :: 

: ;--------------------- ---------------------------------------------------------------------_.---- ---------------------- ---- ;: 
:: RI0/ H801 
:: D8/H801 
" J9/H801 
" U2IH80 1 
" J 12/HTOl 
:: 115 / H8 01 

5 
5 : 
5 
5 

6.5 
5 

0.2 
0.2 
0.2 
0.2 
0.2 
0. 2 

0. 01 
0.01 
0.01 
0.01 
0.01 
0.02 

0. 1 
0.1 
0. 1 
0.1 
0. 1 
0.1 

0. 1 
0.1 
0. 1 
0. 1 

0.1 
0. 1 

0.2 
0. 1 
0.5 

0. 1 
0.1 
0. 1 

0.1 
0.1 
0. 1 
0. 1 
0.1 
0. 1 

0.2 
0.4 

0. 1 
2.1 
2. a 
2.9 

0.4 : : 
0.4 :: 
0 . 5 :: 
2.2 :: 
2.8 I L 

3. 12 :: 
: :-------- ---------------------------------------------------------------------------- ----.- ----------.---._------------ -- -- :: 

EP ro l ARSENIC, CADMIUM, CHROM IUM, COPPER, LEAD, IHCKEL, AN D ZI NC IN SOI LS 
HART CROWSER 1988 DATA - CONT INUED 

" " -._------. --._-----------._-----------------------------------------------------------------------------------------------I, " 
: : Site Depth- I t : EPTOI EPTOX EPTOI EPTOX 

" () 7l : Arsenic : Cadmiul : Chrolliu!I : Copper 
EPTOI 
Lead 

EPTOI 
Nicke l 

EPTOI 
line 

: TGTAL mox: : 
METALS : : 

:: -------------------------------------------------------------- -------------- ----------------------------------- -- --------- :: 
:: Fl / HBOI 
:: H4 / H801 
:: a4/HBOI 
: : T4/H801 
:: WI2IHBOI 
: : T3/HBOl 
" P9 / H801 
: : K6/ HB OI 
:: N6/HBO t 
: : Sl / HBOI 
" M4 /HTO I 
:: Ol l/ HBOI 
:: 15/ HTOI 
" 07 / H801 
:: F4 / HTOl 
:: NJ/ H80 1 
:: 81 1/HTOI 
" R2lHBO I 
" E5/HTOl 
" 03/HeOI 
" fll/HTOI 
:: LB/HBOI 
" C9 /HTO l 
" Al l/HE OI 
" WHTO I 
., UI/H 801 
" LlJ/HTOI 
" S6/H801 
" AI/ HTO I 
" VIlI H8 01 
" W5/H801 
" P8/H80 1 
" i1i 0/H80 1 
:: S9/HBOI 
" 010/H801 
" G5/H801 
;: JlIH80! 
" ~9 /HBOI 
., K9/HBOl 
" RlIIH BOI 
" ~5/H B OI 

7.5 : 
7.5 : 
7.5 I 
7.5 : 
7.5 
7.5 
7.5 
7.5 
7.5 : 
7.5 

8 
7.5 

8 
7.5 

8 
7.5 

8 
7.5 

8 

0.2 : ( 0. 01 0.1 
0. 2 : ( 0. 01 0.1 
0'.2 : . (0.01 e.1 
0.2 0.01 0.1 
0.2 0.01 ( 0.1 
0.2 
0.2 
0.2 
0.2 
0.2 
0. 2 
0.2 
0.2 
0.2 
0. 2 
0.2 
0.2 
0.2 
0. 2 

0.1 
0.1 
0.1 
0.1 
0.1 
0. 1 
0. 1 
0. 1 
0.1 
0.1 
0.1 
0.1 
0.1 

7.5 : ( 0.2 
0. 1 
0. 1 

8 0.2 
7.5 0.2 

8 0. 2 
7.5 

9 
7,j 

9 
7.5 

9 
7.5 : 
7.5 
7.5 
7.5 
7.5 
7.5 

0. 1 
0. 1 
0.1 
0.1 
0. 1 
O. : 
0. 1 
0.1 
0.1 
0.1 
0. 1 
0.1 
0.1 
0. 1 
0. 1 
0. 1 
0. 1 

0.1 
( 0. 1 
( 0.1 

0. 1 
0.1 
0.1 
0.1 
0. 1 
0.1 
0.1 

( 0.1 
0. 1 
0.1 
0.1 

( O. ! 
( 0. 1 

0.1 
0.1 
0. 1 
0. 1 
0. 1 
0. 1 
0. 1 
0.1 
0. 1 
O. ; 
o. : 
0.1 
0.1 
0.1 
0. 1 

0. 1 
0. 1 
0.1 
0. 1 
0.1 
0.1 
0.1 
O.l 
0. 1 
0. 1 
0.1 
0.1 

0.1 
0. 1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0. 1 
O. ! 
0. 1 
0.1 

0.1 0.1 
0. 1 0.1 
0. 1 0.1 
0.1 0. 1 
0.1 0.1 
0. 1 : ( 0.1 
0. : 0.1 
0. 1 0.1 
O. ! : ( O. ! 
0. 1 0.1 
0.1 0.1 
0. 1 
0. 1 
0. 1 
0. 1 
0.1 
0. 1 
0.1 
0. 1 

0.1 
0. 1 
0. 1 
0. 1 
0.1 
0. 1 
0.1 
0. 1 

0. 1 0. 1 0.1 
0. 1 0. 1 0. 1 
O. ! 0.1: ( 0.1 
0.1 : (0. 1 0. 1 
0. 1 0. 1 0.1 
O.l O. ! { O. ! 

7.5 : 
7.5 : 
7.5 : ( 
7.5 

0.2 
0. 2 
0. 2 
0.2 
0.2 
0.2 
0.2 
0. 2 
0. 2 
0.2 
0.2 
0. 2 
0.2 
0.2 
0 . 2 
0.2 
0.2 
0.2 

0. 01 
0.01 
0. 01 
0.01 
0.01 
0 .. 01 
0.01 
0.01 
0.01 
0. 01 
0.01 
0. 01 
0.01 
0. 01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0. 01 
0.01 
0.01 
0.01 
0. 01 
0.01 
0. 01 
0. 01 
0.01 
0.01 
0. 01 
0.01 
0.01 

O. ! : ( 

0. 1 
!} . ~ O. 1 O. I 
0 . : 0.1 0. 1 

7. 5 
7.5 

0. 1 
0. 1 

O.! 0.1 0. 1 
O. i 'J . I 0. 1 

0.1 
0. 1 
0.1 
0.1 

( 0. 1 
( 0. 1 

0.1 
0.1 
0.1 
0.1 
0.1 
0. 1 
0.1 
0.1 
0.1 
0.1 
0.1 
0. 1 
0. 1 
O. : 
0. 1 
0. 1 
0. 1 
0.1 
0.1 

(. 0. 1 
O. ! 
0.1 
O. ! 
0.1 
Ii. : 
O. t 
0. 1 
() . 1 
0. 1 
0. 1 
O.! 
.J . 1 
O. t 
0. 1 

ND 
ND 
ND 
ND 
ND 
ND 
lID 
NO 
NO 
ND 
NO 
ND 
ND 
NO 
NO 
IlD 
ND 
~m 

NO 
~m 

,'W 
~m 

NO 
1m 
,ItO 

'm 
~m 

:w 
NO 
NO 
ND 
NO 
ND 

" " 

" " 
" 
" " 
" " 
" " 
" " 
" " 
" " 

" " 
" " 

: : 
" " 

" , . 

" . , 
" " 
" 
" " 

" " 

.. , . 

" " 
I , _ _ ______ ____ ____ ___ _________ ___ _ __ __ _ _____ ___ ___ __ ___________ ____ _________ _ ___ ___ ______ ___ __ ____ ________ _ __ _ _______ ___ ____ ; ~ 
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EPTOI COPPER, NICKEL C.~DMIUM, l EAD , CHROMI UM, lI NC, ARSENIC IN SOIL 
HISTORIC OATA 

:: ---------------------------- -- ----------------------- ._---------------------------------------------_.-------- -- ---------- :: 
" " 5i te Oepth- it : EPTOI 

10 -21 Arsenic 
EPTOI 

Cadmium 
EPTOI 

Chromiult 
EPTOI 
Copper 

mOl 
lead 

EPTOI 
Nickel 

EPTOI 
Zinc 

: TO TAL EPTOI:: 
METALS " " ,. " 

" -----------------------------------------------------------.-----------------------.-------------- - --.--- - ----------------, I 

:: LSl 
" lW25 
" l52 
" l827 
" lWI 5 
" UH4S 
'" L8 23 
:: LW2S 

lW1 55 
" lW I15 
" l58 
:: U/45 
:: LSb 
" 5 I 
:: 51 52 
:: E51 
: : ES2 
I I ES3 

:: LW135 
:: lS3 
:: l 812 
" lW75 

l813 
" lW5VS 
" lS 4 
:: LSIO 
:: L818 
" LSI 
:: l 817 
" l B20 
" lWIIVS 

0.5 
1.5 
0.5 
1.5 

Q 

o 
0.5 

o 
1. 5 

o 
o 

1.5 
0.5 

o 
o 
o 
o 
o 
o 

0.5 
1.5 

o 
o 

1.5 
0.5 

o 
1.5 
1.5 
1.5 
1.5 

2 
0.5 

0.5 

0.2 

0.5 
0.5 

0.2 
0.2 
0.001 
0.001 
0.001 

0.5 

0.5 
0.5 
0.5 

,. , 

0. 1 
0.1 
0 .1 
O. I 

0 . 1 

0 . 1 
0.1 
0.1 
0 . 01 
0.01 

0.0006 
0. 001 

0 .0027 

0.1 

O. ! 
0.1 

0.1 

O. ! 

( 

0. 1 
0. 1 
0. 1 
0. 1 
0.1 
0.1 
0.1 
0.1 
0. 1 

0. 1 
0.1 
0.1 
0.1 
0.1 
0. 001 
0.001 
0. 001 
0.1 
0.1 
0.1 
0.1 
0.1 
0. 1 
O. ! 
0. 1 
0.1 
0. 1 
0.1 
0. 1 

0.1 

( 

( 

( 

0.1 
0.1 
0.1 
0.1 
0 . 1 

0. 1 
0.1 
0. 1 
0. 1 
0.1 
0. 1 
0.1 

0.1 
0.1 
0. 1 

0.1 
0. 1 
0.1 
0 . 1 
0. 1 
0.1 
0 .1 

0.1 
O. t 

( 

( 

( 

( 

0.5 
0.5 
0. 5 
0.5 
0. 5 

O.S 
0.5 
0.5 
0.5 

0.5 
0.5 
0. 1 
0. 1 
0 .001 
0. 001 
0.00 1 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0. 5 
0. 5 
0.5 
0.5 
0.5 

0. 1 
0. 1 
O. ! 
0.1 
0 . 1 
0 . 1 
0.1 
0 . 1 
O. ! 
0. 1 
0.1 
0.1 
0 .1 

0.1 
0. 1 
0 . 1 

O. ! 
0. 1 
0 .1 
0. 1 
0 . 1 
U. ! 
0.1 

O. ! 
0. 1 

0. 1 
0. 1 
0 . 1 
0 . 1 
0 .1 

0. 1 
0. 1 
O. i 
0. 1 
0. 1 
0.1 
0.1 

0.1 
0.1 
O. ! 
0. 1 
0 .1 
0. 2 
0.2 
0.2 
0. 2 
0. 2 
0.2 
0.2 
0 . 2 
0. 2 

NO 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

" " 

: : 
" " 

" " 

" " 
" " 
" " 
" " 
" " 
" " 

0. 0006 " 
0.001 :: 

0.0027:: 
0.1 :: 
0.1 :: 

0. 1 " 
0.1 :: 
0. 1 " 
0 . 2 :: 
0 . 2 " 

0.2 " 
0.2 :: 
0.2 " 
0 .2 :; 

0.2 : : 
0.2 :: 
0.2 

" , . " ------------------------------------------- --------------------------------- --------- ------- ----------- ------------------- , 
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EPTOI COPPER, NICKEL CADMIUM. LEAD. CHROMIUM. lINC. ARSENIC IN SOIL 
HISTORIC DATA - CONTINUED 

: :------------------------------------------------------------------------ ---------------.-. -----.--------.----------------- :: 

" " 

Si te Depth- It 
10-2 1 

EP TO I 
Arsenic 

EPTOI 
CadmiulII 

EPTOI 
Ch ro!lu!.'I 

EPTOI 
Copper 

EPTOI 
Lead 

EPTOI 
tl idel 

EP TO I 
Zinc 

: TOTAL EPTOX : : 
METALS " " 

: ;---------- ------------------------------------------------------------------------------------------------------- ------ --- :: 
:: LBIB 
:: l~9S 

" LBI9 
" LWIOS 
" LB25 

LWI2S 
" LB22 
:: l W8S 

LS9 
" LWbS 
:: LBIO 
:: LB8 
:: l816 
: : LBIS 
: : LWBS 
" LWbS 
:: lSS 
:: LB21 
:: LSI I 
, . LSD I 

:: LB9 
" LB26 
:: LB3 
:: lS7 

" La7 
: : LB26 
:: LBII 

LBb 
: : LWSS 
:: LB24 

1.5 
o 

0.5 
o 
o 
I 
o 

1.5 
o 

1.5 
1.5 
1.5 

o 
1.5 

o 
1.5 
0.5 
0.5 
0.5 

o 
o 

1.5 
1.5 
0.5 
1.5 
1.5 

o 
1.5 

o 
1.5 

0.5 
0.5 

0.5 
0.5 

0.5 

0.5 

0.5 

0.5 
0.5 
0.5 
0.5 

0.5 

( 

0. 1 
0.1 

0.1 

0. 1 

0.1 
0.1 

O. I 
0.1 
0. 1 
0.1 

0.1 
0.1 

0.1 

0.2 
0.1 

0. 1 
0.1 
0.1 

O. I 

0 . 1 

0. 1 
0. 1 
0.1 
O. I 
0.1 
0 . 1 

O. I 
0.1 
0.1 
0.1 
0.1 
0.1 
0. 1 
0.1 
1.1 

0 . 1 
0.1 
0.1 
0.1 
0.1 
0.1 

( 

0. 1 

0.1 
O. ! 
0. 1 
0.1 
0. 1 
0 .1 
0 . 1 
0.1 

0.1 
0.1 

0.1 
0.1 
O. I 
0.1 
0.1 
0.1 
0.1 
0.1 
0. 1 
0. 1 
0. 1 
0.1 
0.1 
0.1 
0.1 

( 

0.5 
0.5 
0.5 
0.5 
0.5 
0. 5 
0.5 

0.5 
0.5 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 
0.7 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

O.b 
15 

( 

0. 1 
0 . 1 
0.1 
0. 1 
O. ! 
0. 1 
0.1 
0. 1 
0.1 
0.1 

0.1 
0.1 
0.1 
0. 1 
0 . 1 
0.1 
0.1 
0. 1 
O. I 
0 . 1 
0. 1 
O. ! 
0.5 

0.1 
0 . 3 

0. 1 
0 . 1 
0.4 

0. 1 
0.1 

0. 2 
0.2 
0. 2 
0.3 
0.3 
O.l 
0.3 
0.3 
0.2 
0. 2 
0.4 
0.4 
C.4 
0.4 
0.4 
0.5 
O.b 
O.b 

0.1 
0.8 

1. 2 

0. 4 
I. b 
2.4 
l.8 
4.b 

10 
2.2 

0.2 " 
0 . 2 :: 

0. 2 " 
0. 3 :: 
0. 3 ,( 
0. 3 :: 
0.3 " 
0.3 :: 
0 . 3 : : 

0. 3 : : 
0.4 : : 
0. 4 :: 
0.4 " 
0.4 " 
0.4 :: 
0.5 " 
0.0 :: 
0.6 : : 
0.7 :: 
0.8 :: 

" 
1.2 :: 
!. 5 ;: 
1. 5 " 
1.9 :: 
2.4 :: 
3.8 :: 
5.2 : : 

10 .6 : : 
17.2 : : 

::----------------------------------------------------------------------------- ------------- -------------------------------- :: 

5i te Oeoth- ft 
{}2} 

EPlOX 
Arsen ic 

EPTOX 
Cadmiu/II 

EPlOX 
Chro!!l iu& 

EPlOI 
Coop Er 

EPlOI 
Lea d 

EPTOI 
Nickel 

EPTDX 
linc 

: TOTAL EPTOX :: 
METALS " " 

" " ------- -------------------------------------------------------------------- -----------------------------------------------
" L\=t5VS 
" LW4S 

LW2S 
" LBI4 
:: LB2 
" LBS 
:: LWlS 

La3 

4.5 
4.5 

l 
J 
l 
l 
3 
l 

0." 
0.5 

0. 1 

0. 1 

0.1 
0.1 
0 .1 

0. 1 
0.1 
0. 1 
O. t 
0. 1 
0.1 
0.1 
0 .1 

0.1 
0. 1 
0. 1 

0. 1 
0 . 1 
O. i 
0. 1 

0.5 
0.5 
C.S 
0.5 
0.5 
0.5 
0.5 
0.5 

O. ! 
0.1 
0. 1 
O. ! 
0. 1 

0.1 
0. 1 
0. 7 

0. 1 
O. , 
() . 1 

O. i 
0.4 

I 
1.4 

2 

1\ ! " v .. " 

0.5 :: 

1. 4 :: 
2.7 " 

: ;-------------------------- ------ --------------------------------- --- ----- ----------- --- -------- ------------- -------------- :: 





( 
BTEX CONCENTRATl ONS IN SOIL 

( 
HART CROWSER 1988 DATA 

: :---------------------------------------------------------------------------------------- ------------------------------- :: 
i : :Sit~ D.pth-ft : B~nzene : I,I-Dichlara: 1,3-Dichlara : 1,2- Dichlara: Toluene E thy 1- Tatal TOTAL " 

" 10-ZI : : benzene 
, 

benzene : benzene : benzene 
, 

Xyl.n.s BTE! " " , , , ' 
r " -------------------------------------------------------------------------------------------------------------------- ---" 'I ) : :GbIHBOI 0, 1 0.072 

, 
0.072 

, 
( 0.072 

, ND " , , , 
: :Rb1H801 0.2 0.080 : O.OBO 0.080 : NO " 
: :BlIHBOI 0.2 0.07b , 0.07b 0.07b : NO " 

J 

, 
" 

: :BI3/ HBOI 0.2 0.Ol9 : 0.039 0.039 NO " " 
: :Wl/HBOI 0.2 O.l bO , O.lbO O. lbO : NO " , 

" 
: :VlIHBOI O.l O. IBO 

, 
0.180 0. 180 : NO , " 

r : : G4IHBOI 0.3 0.037 
, 

0.037 0.037 NO , 
" 

I :: 19/HBOl 0.1 : 0.200 0.200 0.200 , 
NO " , 

: :R9/HBOI O. , 0.007 0.007 0.007 0.007 NO 
' j :: I3/HBOl 0.5 0.003 0.003 0.003 0.003 NO " 

: :Jb/HBOI 0.5 0.040 , 0.040 0.040 NO , 
" 

: :03/HBOI 0.5 0.03B , 
0.038 0.038 NO " , 

" 
: :L9/H801 0.5 , 0.038 , 

0.038 0.038 NO , , 
" 

: :N8/HBOI O.b 0.220 , 0.220 0.220 , 
NO " , , " 

: :V9/HBOI O.b , 0.083 0.OB3 0. OB3 NO " , 
: :L7/HBOI O.b 0.190 

, 
0.190 

, 
0. 190 

, NO " , , , 
: :FIO/HBOI 0.7 , 0.002 0.002 0.002 0.002 NO " , 
: : M8/HBOI 0.7 0.002 0.100 0.1 00 0.100 

, 
0.002 0.002 0.002 NO " , 

: :P7/HBOI 0.7 0.200 ( 0.200 ( 0.200 
, NO " , .. 

: :JBIHBOI 0.7 0.002 2.bOO 2.bOO ( 2.bOO , 0.002 0.002 0.002 NO " , 
: :09/HBOI 0.7 O.lbO : O. lbO O.lbO : ND ' . 
: :H8/HBOI 0.9 0.002 0.002 0.002 0.002 NO , 
: :U7IHTOI 0.045 : 0.015 0.015 

, fW , 
: :HIIHTOI 0.002 0.002 0.002 0.002 NO ' ' 

: :H7/HTOI 0.091 0.091 0.091 NO " 
: :TII/HBOI 0.790 0.790 0.790 !m 
: :P!O/HBOI 0.003 0.210 0.210 0.210 0.003 0.003 0.003 ND 
: :E9/HBOI 1.1 0.077 , 0.077 0.077 ~m , 
: :FlIHTOI 2 : 0.073 

, 
0.073 , 0.073 : ND , , 

::------------------------------------------------------------------------------------------------------------------- ---- . . 



( 
I, 

BTEX CONCENTRATIONS IN SOIL 

( - HART CROWSER 1988 OATA - CONTINUED 
" ---------------------------------------------------------------------------------------------------- -------------------" I : : Si te Dee th-it : Benzene :1,4-Dichloro:I,3-Dichloro:I,2-Dic hloro: Toluene Ethyl- Total TOTAL " 
" (0-2) : , 

benzene : benzene 
, 

benzene : ben zene : Xy !en es aTEX " 
, , 

( : :------------------------------------------------------------------------------------------------------ ----------------- :: 
( : :T8/H801 t.2 0,002 : 0.002 0.002 0.002 : ,'10 " 

: :U3/HBOI 0 0.073 0.073 , 0.073 NO " , 
: :S2/HBO ! 1.2 0.068 0.068 0.068 ~W " ] : :V5/HBO I 0.2 0.160 0. 160 , 

( 0.160 .'W " , 
: :04/ HBOI 1.5 , 0.002 0.080 0.080 : 0.080 0.002 0.00 2 0.002 '10 " , 
:: TS/HBOl 0,4 : 0.OB3 0.083 

, 0.083 ~m " , 
" 

1 : :DlliHTOI 1.5 : ( 0.037 0.037 
, 

0.037 ~D " 
, 

( , :R4IHBO I 0.5 : 0.008 2.300 2.300 , 
( 2.300 : ( O.OOB 0.008 0.008 '10 " , 

" 
: ;P2/H801 1.9 0.080 0.080 , 0.080 ~ D " 

, 
: :06/ HBOI 0.5 0.012 0.012 0.012 0.012 1m 
: ;a2/HBOI 2 0.084 0.084 0.084 NO " 
: :MIO/HBOI 0.6 0.002 0.039 0.039 0.039 0.002 0.002 0.002 ~m " 
: :F8/HTOI 2 , 0.002 0.002 0.002 0.002 ND " 

, 
: :R7/HBO I 0.6 , 0.002 0.091 0.091 0.09 1 0.002 0.002 0,002 ~tD " , 

" 
: :CI2/HTOI 2 0.075 0.075 0.075 ND " 
: :U/HTOI 2 0,037 0.037 0.037 NO " 
: : I I liH TO I 2 . : 0.180 : O.IBO : ( O.IBO , ND " , 

" 
: :B9/HTOI 2 0.002 0.200 , 0.200 : 0.200 0.002 0.002 0.002 ND " " ~ I 

, 
" 

: : J41HTOI 2 0.OB9 , 0.089 0.OB9 , ND " , , 
" 

: :M6/HBOI 0,6 0.035 0.035 0.035 , NO " 
, 

: :KlliHTO I 2 0.002 0.074 0.07 4 0.074 0.002 0.002 0.002 :iD 
: :K 5/HBOI 0,5 0.036 0,036 O.03b ~iD 

: :S5/HBO I O. I 0.077 0.077 0.077 :110 " 
: :NliHBOI 0.6 0.072 0.072 0.072 ~lD " 
: :M3IHTOI 2 0.038 0.038 0.038 NO 
: :H5/H801 0.3 0.002 0.002 0.002 0.002 0.002 " 
: :a8/HBOI I 0.002 , 

( 2.600 2.600 2.600 0.002 0.002 O.C02 G, :}O L , 
: :EbiHTOI 2 0.002 0.077 0.077 0.077 0.006 0.002 0.002 0.0:)6 " 
: :P6/HBOI 0.5 0.002 , 0.230 0.230 

, 
0.230 0.039 0.002 0.002 0.03? " 

, , 
: :PltlHTOI 2 0.300 : 4, 900 4.900 : 4.900 0.300 1.1 , 

1.3 2.4 " , 
" 

: :----------------------------------------------------------------------------------------------------------------------- :: 



( -
I 

( 
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) 

BTEX CONCENTR~TIONS IN SOIL 
H~RT CROWSER 19BB D~TA - CONTINUED 

: :-----------------------------------------------------------------------------------------------------------------------;: 
: : Si t~ 
" " 

Depth- ft: Ben zene : 1 ,4-ihch lora : 1 ! 3-D ich loro: 1, 2-D ich loro : Toluene Ethy 1- T cta 1 TOTAL :: 
02-4.5 ): : benzene : benz ene : benzene : benzene : Xylenes BTEX : : 

; :-----------------------------------------------------------------------------------------------------------------------:: 
: :06/HBOI 
: :S8/HBOI 
: :GI0/HTOI 
: :05/HTOI 
: :C5/HTOI 
: :F3 /HTO l 
: :W7!HBOI 
: :l!O/HBOI 
: :MIiHBOI 
:: 14iHBOI 
: :RIiHBOI 
: :R3/HBOI 
: : B3/HBO I 
: :RI2iHTOI 
: :E7 / HTOI 
: :S7/HTOI 
: : N2 /HBOI 
: :~5IHTOI 
: :AII/HTOI 
: :G3/HTOl 
: :ClIiHTOI 
:: D5/HTOI 
::I7/HBOI 
: :K3/HTOI 
: :UIiHBOI 
: :NI2iHTOI 
: :V3/H801 
: :ElIiHTO I 
: :O IO/HBOI 
: :G7/HTOI 
:: D3/HTO! 
; ;aS/HTOl 
: :flO/HTOI 
: : ~n3 / HTOl 

: :G9/HBOI 
:: f2iH BOI 
: :OS/ H80t 
: :J5/HBOI 

3 : 
2.5 : 

3 

4 : 
2.5 
2.5 
2.5 
2.5 : 
2.5 : 
2.5 : 
2.5 

3 
2.5 

4 
2.5 

4 
4 
4 
4 
4 

2.5 
4 

2.5 
4 

2.5 
4 

2.5 
4 
3 
3 

2,5 
2.5 
2.5 
2,5 

0.002 

0.010 

0.002 

0.002 
0.005 

0. 120 : 

0.03B 
0.270 
0.200 

0.035 : 
0.040 : 
0.093 
0.056 : 
0.OB3 : 

0. 180 
0.740 

0.002 0.3BO 

0. 002 

0.002 

0,003 
0.002 

0.053 : 
0.083 

( 0.040 

0. 110 

0.055 
0.003 0. 100 
0.002 

: ( 0.043 
0.002 0.220 

0.008 
0,002 
0.002 
0,002 
;), 002 
0.009 
0. 130 
0.230 
0.160 : 

0.048 

5.400 

0.230 

0. 120 : 

0.038 : 
0.270 : 
0.200 : 

0.035 : 
0.040 
O.OQ3 
0.056 
0.083 

0.180 
0.740 
0.380 ( 
0. 053 ( 
0.083 ( 

0.040 

0. 110 

0.055 
0.1 00 

0.043 
0.220 
0.048 

5.400 

0.230 

0.120 
: ( 0.002 0.002 

0.038 
0.270 0.010 0.010 
0.200 

0.035 
0.040 
0.093 
0.056 
0.083 

O.lao 
0.740 
0.380 
0.053 
0.083 

0.040 

O. !l0 

0.055 
O. tOO 

Co .043 
0.220 
0.048 

5. 400 

D.230 

0.002 

0.002 
0.005 

0.002 ( 

0.002 

0.002 

0.002 
0.005 

0.002 

0.002 

0.002 ( 0.002 

0.003 
0.002 

0.003 
0.002 

0.002 

0.008 
0.00 4 
0.002 

0.008 
:) . :,)02 

0.009 
0. 130 
0. 230 
0. 160 

0.003 
0.002 

0. 003 

0.002 

0.002 

0.008 
0.002 
0.002 
:) , (102 

0.202 
0.009 
0.51 
0.58 
0.98 

0.002 : 

0.010 

0.002 

0.002 
0.005 

0.002 

0.002 

0.002 

0,003 
0.002 

0.003 
0.002 

0.002 

O.OOB 
0.002 

.~ . C·Ob 
,'. HI"' 
'J . '.1'J ':' 

(: . GO? 
U 12 
0.5 1 

2. 2 

NO 
ND 
NO 
NO 
ND 
NO 
NO 
ND 
~m 

:10 
NO 
ND 
:10 
110 
:10 
110 
NO 
NO 
NO 
NO 

" , , 

" " 

" " 

" " 
" " 
" " 
" " 

" , , 
, , 

, , 
" 

0 . 004 :: 

. "., : . ,,; "- " 

! . 3! 
:. :8 . , 



I 
BlEX CONCENTRATIONS IN SOil 
HART CROWSER 1988 DATA - CONTINUED 

r : :------------------------------------- ---------------------------------------------._---------------------- ------------- ;: 
j : :Site Oepth- it: Benzene : I, 4-0ic h loro: 1 ,3-0ic:h loro: 1 ,2-0ich loro: Toluene Ethyl- Total mAL . , 

" 
" 0 4.5-71: , 

benzene : benzene 
, 

benzene : benzene XylenE'S BTEX " " 
, , , " 

( 
: :--------------------------------------------------- --------- . _-.----------------------._.-._ --------------------- ----- -:: 
:: D9/HTOI 5 0.041 0.041 0.041 NO " 
::OIIlHBOI 5 , 0.042 : 0.042 : 0.042 ,'j0 . , , " 
: :DI2/HTOI 7 0.740 : 0.740 0.740 ND " 

) : :R I3 /HTOI 6 0.190 0.190 0.190 'm " 
: :08/H801 5 0.002 : 0.002 0.002 0.002 ,1m 

" 
: :J3/HBOI 5 0.047 0.047 0.047 NO " 

f 
: : M9·IHEOI 5 : 0.051 0.051 0.051 :In " 
: :N4/HTO I 5 

, 
0.002 0.002 0.002 0.002 I'm ( 

, " 
:: DIIHTOI 5 0.260 0.260 0. 260 ~m " 
:: 16/HEOI 5 0.043 0.043 0.043 :m " " 
: :RE/HEOI 5 0.002 0.002 0.002 0.002 ND " 
: : N5IHEOI 5 0.002 0.002 0.002 0.002 NO " 
: :LI/HEO I 5 0.049 0.049 0.049 NO " " 
: :F5/HTOI 5 0.044 0.044 0.014 ND " " 
: : F9 /HTO I 7 0.002 0.002 0.002 0.002 ~m " 

: :07 /HEOI 5 0.009 . 0.170 0. 170 0.170 0.009 0.009 0.009 1m " . " 
: :RI O/HEOI 5 : 0.002 : '. 0.002 0.002 0.002 NO :: , 

I , , 
I : :P3/HBOI 5 , 0.002 , 0.002 0.002 0.002 ND " ·1 : :JIIIHTOI 7 ( 0.043 0.043 0.043 NO " " 

: :C3 /H TOI 5 O. IEO 0.180 0. 180 NO : : 
: : P lIHEO I 5 0.049 0.049 0.049 lID " 
: :V7/H BOI 5 0.042 0.042 0.042 :m " 
: :J9/HEOI 5 0.100 0.100 , 0. 100 NO , 
:: IE/HEO I 5 0.002 0.002 0.002 0.002 NO " " 
: :PI3/ HTOI 5 0.002 0.002 0.002 0.003 0.003 " " 
: :JI2IHTOI 6.5 0.002 0.002 0.002 0.01 0.01 " 

: :Fb /H EOI 5 0.002 0.040 0.040 0.0'0 0.002 0.0! 6 0. 0) 94 n. ll 
: IHIIIHTOI 5.5 0.016 0.340 0.3l0 0. 340 0.Oi6 0.057 0. 11 0. 167 " 
: :U2IHEOI 5 0.097 0. 150 , 0. 150 0. 150 0. 14 0.52 0. 79 1. 45 " , 
: ur3/HTOI 5 0.130 : 0.OE6 , 0.086 : 0.086 · 0.130 l.l 2. ~ " , · : :R5/HTOI 7 0.330 , 0.082 , 0.082 : 0.082 · 0.330 1.2 1.7 2.9 " , . · .. 
: ;---------------------- --------------- ------------------------------ -------------- ---------- -------- -------------- ------ . 



{ 
, 

BTEX CONCENTRATIONS IN SOil 
HART CROWSER 1988 DATA - CON TINUED 

( :: ------------ --------------------------------------------------- -------------._-------------------- -------- ------------- :: 
I :: Si te Depth-It : Benzene :1,4-Dichloro : I,J-Dichloro :l,2-Dichlora : Toluene Ethyl- Total TOTAL " " 

: : ()7J , : benzene : benzene : ben zene : benzene 
, 

Xylenes B-:- tx , , " 

( : :----------------- ---- ------- -- --------- -------------------------------- --------- ------------------------------------ --- :: 

I 
: :AI3/HBOI 7.5 : 0.041 0.041 0.041 :m " 
: :Kb; HBOI 7.5 : 0.043 0.043 ( 0.043 ND " 
: :N3/HBOI 7.5 : 0.044 0.044 ( 0.044 :'D " 

) : :S9/HBOI 7.5 : 0.042 , 
( 0.042 0.042 ND " , 

: :U4/HBOI 7.5 : 0.044 : 0.044 0.044 lID " 
: :WI2/HBOI 7.5 0.042 : 0.042 0.042 N!) " 
: :JI/HBOI 7.5 : 0.002 0.002 0.002 0.002 1D " " 
: :T31HBOI 7.5 0.005 0.200 : 0.200 0.200 0.005 0.005 0.005 ,'10 " " 
: : P9 /H BO I 7.5 0.091 : 0.091 ( 0.091 :10 " 
: :R2IHBOl 7.5 0.095 , 0.095 ( 0.095 :;0 , , 
: :MS/H801 7.5 0.004 0.004 0.004 0.004 ND " 
: :Nb/HBOI 7.5 0.043 : 0.043 0.043 NO " 
: :VII/HBOI 7.5 0.002 0.002 0.002 0.002 ND " 
: :BII/HTOI a 0.100 , 0. 100 0.100 1m " , " 
: : 03/HBO I 7.5 0.04b , 0.04b 0.04b ND , 
: :AlIHTOI 9 0.057 , 0.057 0.057 ND " , 
: :WS/H801 7.5 ( 0.043 0.043 { 0.043 ND " 

: :F13/HTOI B 0.002 0.005 0.002 0.002 0.005 " 
: :UI/HBOI 7.5 0.005 0.041 0,041 0.041 0.005 : ( 0.005 0.01 a.ol : : 
: :C9/HTOI B 0.130 0. 130 0.97 2 2.97 " 

:: GS /HBOI 7.5 , 0.140 0.049 0.049 ( 0.049 0.140 1.9 5.4 7.3 " , 
: :P9!HBOI I II 0.OB7 0.OB7 0.OB7 ND · . · . 
: :UIHBO I II 0.049 0.049 0.049 : • Nil " 
::R1/HBOl II 0.08 4 0.OB4 0.OB 4 NO " 
: :HI/ HTOI II 0.002 0.002 0.002 0.002 '10 · , 

" 
: : N3/HBO I I I 0.043 0.043 0.043 ~m 

: :SB/HBOI I II 0.002 0.002 0.002 0.002 :w 
: : RB/H BO I II 0.002 0.002 0.002 0.002 ~ D 

: :PI3/HTOI II 0.002 : 0.002 0.002 O. OOb : O.OOb " 
: :A3/HTOI I II 0.120 , 0.079 0.079 0.079 0. 120 0. 95 I , 

1. 95 " , , 
" " -----------------------------------------------------------------------------------------------_.--------.- ------------

t ~!! !J l ic~te ';a .:!o! es 



i 

r 
I 

! 

mx CONCENTRATIONS III SOIL 
HISTORIC DATA 

" : I "----------------------------------------------------------------------------------------------------------------------- ,: 

" " 

Depth-ft : Benzene : 1 ,4-Dich loro; 1 ,3-Dich loro ! I , 2-lhchloro : Toluene 
(0-2) : : benzene : benzene : benzene 

Ethyl- Total 
: henzene : tyienes BTEX 

:: ----------------------------------------------------------------------------------------------------------------------- :: 
: : LS2 
: :L57 
: :lB16 
: :LB8 
: : L921 
: : L~9S 

: :L5 1 I 
: : L~SVS 
: : L56 
: :LSIO 
:: l823 
: : L59 
: :LB19 
: : LS04 
: :lB22 
: :lBll 
: :LB9" 
: :lB9 
: :LW2S 
: :LB25 
: :lB18 
:: LB27 
: : L820 
: :L828 
:: LWI35 
: : LSI 
: : LS3 
: :LB13 
: :L55 
: : 51 52 
: :lBIB 
: : LB6 
: :LSD3 
: ~ L926 
: :UII1S 
: : L147S 
: :LB2 4 
; :ESI 
: :LW5S 
:: L:~6S 
: :U8S 
: :lSl 
: : lSI? 
: :LW55 
: :ES2 
: : L928 
:~ l~15S 

: :UI6S 
: :U3 

; :L 83 
; :UllS 
: :1..812 
: :UII1VS 

0.5 : 
0.5 : 

o 
o 

0.5 
o 

0.5 
o 

0.5 
o 

0.5 
o 

0.5 
o 

I.S : 
o : 

I.S : ' 
o : 
o : 
o : 

1.5 : 
o : 

1.5 
o 
o 

1.5 
0.5 
1.5 
0.5 

o 
I. 5 : ( 

o 
o : 

:.5 
1.5 

o 
1.5 

o 
1.5 
1. 5 ; 

o : 
0.5 : 
1.5 
1.5 

o 
1.5 
1.5 
I. 5 : 
I. 5 : 

o 

o 
! .5 , . , . 

( 0.238 
0.003 : ( 0.277 
0.002 : 0.531 

0.479 
0.011 1.104 

0.007 

0.05 

0.01 

0.002 

0.057 

0.003 

0.00 1 

0.002 
0.002 

0.001 
0.001 
0.003 
0.001 
0.002 
0.004 
0.035 
0.006 

0.233 
0.231 
0.263 
0.23 
0.243 ( 
0.712 ( 
0.222 
0.624 
0.693 
0.439 
0.496 

( 0;25B 
0.27 
0.21B 
0.449 
I. 899 
0.453 ( 
2.558 ( 
0.439 
0.32 4 
0. 455 ( 
0.272 ( 
1.079 
0.246 
0.05 
0.94B 
0.242 
0.504 
0.701 
5. 667 
0.24 
0.591 
0.03 
0.265 
0.504 
0.255 
0.243 
0.507 
0.286 
0.03 
0.519 

0.54 
0.258 
0.752 
0.68 

0.045 : ( 2.376 
0.053 
0.034 : 

" ..... 
>I . IJ!! 

6. 253 

0.203 : 
0.236 : 
0.453 
O.40B 
1.197 
0. 199 
0. 197 
0.224 
0. 196 
0.207 ( 
0.607 : ( 
0.19 : 
0.532 : 
0.591 : 
0.374 : 
0.123 : 
0.22 ( 
0. 23 : ( 
0.IB6 : ( 
0. 383 : 
1.62 
0. 387 : 
2.181 
0.374 
0. 276 
0.3BB 
0. 232 
0.921 
0.21 
0.05 
0.809 ( 
0.206 
0.43 
0.598 
4.833 
0.205 : 
0.504 : 
0.025 : 
0.226 
o.n ( 
0.217 
0.207 
0.433 

0.266 : 
0.309 : 
0.594 : 
0.535 
I. 569 
0.2b 
0.259 
0.293 
0. 257 
0.271 
0.796 
0.248 
0.697 
0.775 
0.49 : 
0.555 : 
0.2BB : 
0.302 : 
0.244 
0.502 
2.123 
0.507 
2.B58 
0.49 
0.362 
0.50B 
0.304 
1.20b 
0.275 
0.05 
1.06 
0.27 
0.563 
0.784 
6.333 
0.269 
0.;61 
0.026 
0.296 
0.563 
0., 85 
0.271 
0.567 

0.244 0.319 
0.002 0.026 
0.443 : 0.58 

0.46 : 0.b03 
0. 22 ; 0. 288 
0.642 : ( 0.841 
0.58 0.76 
2.0~6 2.655 
0. 577 (). ~56 
5.333 0.989 : 

0.003 : 
0.002 : 

0.009 

0.006 .. 

0.044 

0.009 

0.001 

0.05 

O. G03 : ( 

0.001 

0. :)0 1 

0. 001 

0.003 
0.0025 

0.001 
0.00 1 
0.002 

0. 031 
C.008 
0.039 
0.047 

0,035 

0.004 : 
0.003 : 

0.013 

0.009 

0.062 

0.'l13 

0.002 : 

0.07 

0, ')04 ' ( 

0.001 

:J , :1(: 2 
ii . 0(:2 

0.005 
0.001 
,J. J04 
0,002 

0,00 1 
O.OO t 
0.044 : 
0.007 

0.06 : 
.' ' '.,} • .J 

o,n 

0.C04 
0.003 

0.015 

0.01 

0.071 

0.015 

0.002 

0.08 

(I .Cu2 

0.006 
0.002 

0.004 
0.005 
0 . :) (;5 

0 .006 
0.02 

., . :; 
'.J . ~ J 

, " 'J • .:..; 

~O 

NO 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
~W 

NO 
:40 
NO 
NO 
~W 

NO 
NO 
IlO 
NO 
'W 
' : ~ 
' !~ 

'W 
\~D 

'ID 
:m 
'!D 
.;, 

',D 

~lD 

ND 

" " 

" " 

.. .. .. .. 
" .. 
.. .. .. .. .. .. .. .. 
. , 
" .. 
" .. 
.. .. 
.. .. 

.. . , 

:) .Ol)! '~ 

I}. 0025 " 

• .-, c 
• .. . ... '11 ...; 

~~ . :'j(~ 7 

.) . )(;0 " 

~ ' . -C; 
' I • . .::~ 

O. ,55 

: :----------------------------------------------------------------------------------------------------------------------- :; 



j 
BTEX CONCENTRA TIONS IN SOIL 
HISTORIC DATA - CONTINUED 

r " -------_.---.---- ----------------------- ------------- -----------------------.-._------------- --- ----------------------- " 

I : : Si te Oepth-ft : Benz ene :1 ,4-Dichloro :l , l -Dichloro :l,2-D i chl oro : Toluene £t hy I- T cta I TOTAL " 
" 1>2-4 .51 : : henzene : benzene 

, 
benzene : ben zene : Xylenes BT £X " , 

" 
I 

: :------------------------------- -- ----- ------- ----------------- ----------------------_.-.---._-_.------------------ -----:: 

I ::U,7 3 , 0.053 : 0.768 0.655 : 0.859 0.047 0.066 0.075 , ND , , 
" 

: :lWI2S 2.5 0.051 0.382 , 0.l26 0.427 0.054 0. 075 a.CBb ~O " , 
: : LW5VS 3 : 0.005 0.27 4 0.234 0. 306 0.00 4 0.006 0.007 NO 

} : : LW3S , : 0. 003 1.071 0.913 1. 197 0.C02 0.003 0. 00 4 NO , 
" 

: :L814 3 0.607 0.518 ( 0.679 ~~ D " 
: :L WI 15 3 5. 156 4. 398 < 5. 763 NO " 

( : : LW2S 3 0. 264 0.225 0.295 NO 

( : :UIIS 4.5 0.239 0.204 0.268 NO " 
: :LB5 3 0.047 0.525 0. 448 : 0.587 0.042 0.058 0.067 ~W , . 

: :L 82 4.5 0.256 0.218 , 0. 286 ND " , " 
: :lB2 3 0.008 0.007 0.01 0. 012 NO · , 
::UItOS 3 0.033 0.41 0.349 0.458 0.029 0.04 0.046 NO " " 
: :L810 3 0.003 D.256 0. 218 0. 286 : 0.002 : C.013 0.004 0.013 " " 
: :lB4 3 0.013 1.1 06 0.943 1. 236 : 0.011 : 0.016 0.02 0.02 · , 
: : ----------------- -------------- --------------------- - - -- ----------------------~--------------------- ------------- ------ ; : 

: :----------------------------------------------------------------------------------------------------------------------- :: 
: : 5i t~ Depth-ft : B~nzene :l,4-Dich loro :I,3-Dichloro l l , 2-0ichloro : Toluene Ethy I- Total TOTAL " " 
" () 4.5-71: , benzene , 

ben zen~ : benz ene 
, 

benzene 
, 

Xyl enes BTE I " , , , , " 
: :----------- -------------- -------------- ---------------- ----------- ----- -_. ----------- --------- ------------------------- ,: 
:: UHS 6 , 0.005 0. 439 ( 0.374 , 

( 0.49 0.004 0.006 0.00 7 ND , , · . 
: : LW7S 6 : 0.002 0.239 < 0.204 < 0.268 0.002 0.003 : 0. 003 ND " " 
: :LWlIS 6 0.305 0.26 0.3 41 ND " 
: :LB4 6 , 0.004 0.003 0.004 : 0.01 8 0.025 , , . 
: :LB2 6 : 0.01 0.356 0.304 0 .. 398 0.009 O.Oll : 0.026 0.026 " 
: :-------------------------------- ----------- ----------------- -- -- --_._- -------------------------- ------------------- ---- : 

: : -- ----- ------- ---- - -- - ---------- ----------- -.------ - ---_._------------- --- - ------------ ------- -- - --------- - ------ - - --- -: : 
: :5i te Depth-ft : Benzene : 1, 4-Dichloro: i,3-Dichloro: t ,2-Dichloro : Totuene Ethyl- Total TOTAL : : 

: benzene : benzene : benz ene BTE X 
" --------- -------------------- ------ ------ ----------- ----------------------------- --- -------- ----- ------- ------- -- ------
: :L39 to.S 0.007 t. 27! 1.084 ' l "l ' 

t • "L ~ O. ·)07 C.CO! O . ~O8 ,) . ~:: : 

; L;')IlS 9 : 0.043 1. 084 o.m 1. 21 ~ D. 0:58 0. ,)53 : I) . (l6 ; :!:: .~ .. 
, 

: L ~It S 7.5 : 11 .043 2. 15 1. 834 2.403 0.038 0.963 : 0.095 D. : ~8 
: :8-3: Ii. C to : 0.005 O.OOOi 0.0001 , 0.19 O.! 'ir) : , 
" --------------------------------------------------------- ---------- --------------------------- -------------------- -- ---" 



Hart Crowser 
J-1639-09 

VINYL CHLORIDE, TETRACHLOROETHENE, 
TRICHLOROETHENE, AND TRANS-I,2-DICHLOROETHENE 

CONCENTRATIONS IN SOIL 



r 
I 
I 

( 

I 

V!NYL CHLDR IDE, TETRACHLOROETHEIIE, TR ICHLOROETHEIIE, AlID 
TRANS- I, 2-D I CHLOROETHENE CONCENTRAT IONS I II SOl L 

HART CROiSER 1988 DATA 
: :~- -------- - - --- - -- - -- - --------------- ------- - - ---------- --- ----- ---------------------- - - :: 

Oopth-ft: Vinyl 
: : Si te 10-21: Chlor ido 

: Trans-I ,2- : Tetrachloro- : Trich!o ro- : 
:dichloroEthene : etnene ethene 

TOTAL :: 
" .. 

::- - -- - --- --------------- - ---------------- - -- -- - - ----- - ------ - ----- ------- - -- - --- --------- ~: 
: :HS/H801 
: :R9/H801 
:: 13/H801 
: :R4 /H801 
: : Ob/ H801 
: : Pb /H 80 I 
: :MIO/H801 
: :R7IH80! 
: :FIO/H801 
: :J8/H801 
: : M8 /H80 I 
: : H8/H801 
: :HI/HTOI 
: :PIO/H801 
: :D81H801 
:: T8/H80 1 
: :04/H801 
: :F8 /HTOI 
: :K II/HTOI 
: :P!!lHTOI 
: :Eb/HTOI 
: :89 /HTOI 

0.3 
0.4 
0.5 
0.5 
0.5 
0.5 
O.b 
O.b 
0.7 
0.7 
0.7 
0.9 

I : 
I : 

1.2 : 
I. 5 : ( 

2 : 
2 
2 : 
2 : 
2 : 

0.002 
0.007 
0. 003 
0.008 
0.012 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.003 
0 .002 
0.002 
0. 002 
0.002 
0.002 
0.300 
0.002 
0.002 

0.002 
< 0.007 
< 0.003 
< 0.008 
( 0.012 

0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.003 
0.002 
0.002 
0. 002 
0.002 
0.002 
0.300 
0.002 
0.002 

< 0.002 
< 0.00) 

0.003 
< 0.008 
< 0.012 

0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.003 
0.002 
0.002 
0.002 
0.002 
0.002 
0. 300 
0.002 
0.002 

0.002 
0.007 

( 0.003 
< 0.008 

0.012 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.003 
0.002 

( 0.002 
( 0. 002 

0.002 
0.092 
0.300 
0.002 
0.002 

NO 
rm 
NO 
~m 

NO 
NO 
NO 
NO 
NO 
ND 
NO 
ND 
ND 
lID 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 

" .. 
" " 
" " 
" " 

: : 

" " 
" 

" " 
" " 
" " 
" .. 
" " 
" .. 
" " 

" .. 
: :-- ---------------- ----------------------------------------------------------- ----------- :: 

: :-------------------- -------------------------- ---------------------- ------ --- ----------- :: 
Dopth- ft : 

: :S ite I>H.SJ: 
Vinyl 

Chlo r ido 
: Trans-l,2- : Tetrachloro- : Trichlora- : 
:dichla roethene: ethene ethene 

TOTAL :: 
" " 

: :---------------- ------------------------------------------------------------------ ---- -- :: 
::1 7/ H801 
:: 83/H801 
: :09/H801 
: : S81 H80 I 
: :E7IHTOI 
: :OS/H801 
: :UI/H801 
: :JS/H801 
: :R3/H801 
:: T2!H801 
: :NI3 /HTOI 
:: D3/HTOI 
:: 8S/HTOI 
: : DS/HTO I 
: : F3/HTO I 
: ;QS/HTOI 
: :Ell/HTOI 
: :G3 / HTOI 
: :NI2IHTOI 
: :87JHTOI 
: :E!O/HTOI 
: :AS/HTDI 

2.5 
2.5 : 
2.5 : 
2.5 
2. S : 
2. S : 
2.5 : 
2.5 : 
2.S : 

0.002 
0.005 
0.009 
0.002 
0.002 
0.230 
0.003 
O.lbO 
0.002 

2.S : ( 0. 130 
3 : 0.002 
3 0.002 
3 : 0.002 
4 : 0.003 
4 : 0.002 
d 0.010 
4 : 0.002 
4 : 0.002 
4 0.002 
4 0.008 
4 : 0.002 

0.002 

0.002 
0.005 
0. 009 
0.002 
0.002 
0.230 
0.003 
0. 160 
0.002 
0. 130 
0.002 
0.002 
0.002 
0.003 
0.002 
0.010 
0.002 
0.002 
0.002 
0 .008 
0.C02 
0.002 

0.002 
O. OOS 
0.009 
0.002 
0.002 
0.230 
0.003 
O. lbO 
0 .002 

0.002 
0.005 
0.009 
0.002 
0.002 
0.230 
0.003 
0. 160 
0.002 

0.130 0. !30 
0.002 0.002 
0.002 0.002 
0.002 0.002 
0.003 0.003 
0.002 : ( 0.002 
0.010 0.010 
0.002 0.1,)02 
0.002 I). 002 
0.002 0.002 
0 . 008 ~ . ~oa 

0.002 0.(1:)2 
0 . 002 0. 002 

ND 
NO 
NO 
ND 
ND 
ND 
NO 
,'ID 
:ID 
.'ID 
ND 
NO 
ND 
ND 
ND 
NO 

:iO 
lID 

" 
" " 
" " 
" " 
" " 
" " 

" " 

" " 
" " 
" " 
" " 
" " 

" " 

" , , 
" " 

: :---- --------- ------ ------------------------------------------------------ ------ --- --- --- :: 



., 

r 
I 

( 
I 

IJINYL CHLORIDE, TETRACHLOROETHENE , TRICHLOROETHENE, AND 
TRANS-I ,2-DICHLOROETHENE CONCENTRATIONS IN SOIL 

HART CROWSER 1988 DATA - CONTINUED 
:: ---- ----------------------------------------------------------------------- ------------- :: 
" " 
:: Site 

Depth- ft: Vinyl : Trans- l,2- : Tetrachloro-: Trichloro· : TOTAL :: 
0 4.5-7): Chloride :dich loroet hene: eth~ne ethene " " 

::------------------------------------------------------------- --------------- ------------ :: 
: :R8!HBOI 
: :Pl/HBOI 
: :PllIHTO I 
: : R51HTO I 
: :F6IHBOI 
: :08/HBO I 
: :N4/HTO l 
: :RIOIHBOI 
: :U2IHBOI 
:: lalHaOI 
: :Al IHTOI 
:: 07 /HBOI 
: :H IIIHTOI 
: :J I2IHTOI 
: :F9 IHTOI 
: :N5 /H BOI 

5 
5 : 
5 
7 
5 
5 
5 
5 
5 
5 : 
5 : 
5 

5.5 
&.5 

7 
5 : 

0.002 
0.002 
0.002 
0.l30 
0.002 
0.002 
0.002 
0.002 
0.097 
0.002 
0. 130 
0.009 
0.016 
0.002 
0.002 
0.002 

0.002 
0.002 
0.002 
0.l30 
0.002 
0.002 
0.002 
0.002 
0.097 
0.002 
O.llO 
0.009 
0.0 1& 
0.002 
0.002 
0.002 

0.002 
0.002 
0.002 
0.3l0 
0.002 
0.002 
0.002 
0.002 
0.097 
0.002 
O.llO 
0.009 
0.016 
0.002 
0.002 
0.002 

0.002 
0.002 
0.002 
O. llO 
0.002 
0.002 
0.002 
0.002 
0.097 
0. 002 
O.llO 
0.009 
0.016 
0.002 
0.002 
0.003 

110 

NO 
NO 
NO 
NO 
NO 
ilD 
NO 
NO 
NO 
NO 
NO 
NO 

" .. 
.. .. 
" " 
.. 
" 
" " 

" .. 
: : 
" " 
" .. 
" .. 
" NO 

O.OOl " 
: :----------------------------------------------------------------------------------------:: 

: :-------- ---------------------------------------------------------------------- ---------- :: .. Depth-ft : Vinyl , Tran5-1,2- : Tetrachloro- , Trichlaro- TOTAL " " , , .. 
:: Site I )71 : Chloride :d ichloroethene: ethene ethene " 
: :----------------------------------- ---------------------------------- -------------------;: 
: :G5IHBOI 7.5 0.140 0. 140 0. 140 0. 140 NO .. 
: :M5 IH BOl 7.5 0.00 4 0.00 4 0.004 0.004 1m .. .. 
: :UIIHBOI 7.5 0.005 0.005 0.005 0.005 NO .. 
: :V IIIHBOI 7.5 0.002 0.002 0.002 0.002 NO .. 
: :T3/HBOI 7.5 : 0.005 0.005 0.005 0.005 NO .. .. 
: :JIIHBOI 7.5 0.002 ( 0.002 0.002 0.002 NO " " 
: :F I3 /HTOI 8 , 0.002 0.002 0.002 0.002 110 .. 
: ; C9/HTO I a : 0. 130 0.130 0.130 O. i30 NO .. 

" 
: ;-------------------- ------------ ------------ -------------------------------------------- :: 
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VINYL CHLORI DE, TETRACHlOROETHENE, TRICHlOROETHENE, AND 
TRANS-I,2-DICHlDRDETHENE CONC ENTRAT IONS IN SOI L 

HISTORIC DATA 
:: ---- ------------------------------------------------------------------ ------------------ :: 

: : Si te 
DeDth-ft: 

(0-21 : 
Vinyl : Trans - I,2 - : Tetrachloro- : Trichlora- : TOTAL :: 

Chloride :dichloroethene: ethene ethene 
: :----------------------- ----------------------------------------------------------------- :: 
:: lBI8 
: :l828 
: :lBlb 
: :UibS 
: :ES2 
: : LB 12 
::UHIS 
: :LWSS 
: :lS5 
: :LWbS 
:: LS7 
: :LW15S 
: :UH3S 
: :lB26 
: :lSD4 
: :lBt8 
: : l W11 VS 
: :LB3 
: :LB3 
: :LB21 
: : LSDl 
; :LW85 
: :ESI 

I. 5 : 
1.5 

o 
1.5 

o 
I. 5 : 

o : 
1. 5 : 
0.5 : 
1.5 : 
0.5 : 
1. 5 

o : 
1. 5 : 

o : 
1. 5 : 

2 : 
I. 5 : 

0. 109 
0.006 
0.005 
0.004 
0.0011 
0. 116 
0.097 
O.OOB 
0.003 
0.004 
0.006 
0.003 
0.023 
0.007 
0.015 
0.123 
0.074 
0.012 

0.079 
( 0.005 
( 0.004 

( 

( 

0.003 
0.00 16 
0.084 
0.071 
0.006 
0.002 
0.003 
0.005 
0.002 
0.017 
0.005 
0.011 
0.09 
0.054 
0.009 

1.5 : O.OOB 0.006 
0.5 0.023 0.017 

o : ( 0.077 : ( 0.056 
o : 0.004 0.003 
o : 0.001 0.00 16 

0.035 
0. 002 
0.002 
0.001 
0.0021 
0.038 
0.032 
0.003 
0.00 1 
0.001 
0. 002 
0.00 1 
0.007 
0.002 
0. 005 
0.04 
0.024 
0.004 
0. 003 
0. 008 
0.025 
0.002 

0.0032 

( 

( 

0.041 
0.002 
0.002 
0.002 
0.002 
0.044 
0.037 
0.003 
0.001 
0.00 1 
0.002 
0.001 
0.009 
0.003 
0.006 
0.053 
0.02B 
0.005 
0 .003 
0.009 
0.029 
0.001 
0.002 

NO 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
:10 
NO 

" " 
" " 
" " 
" " 

" " 

" " 

" " 
" " 

" " 
" " 
" 
" " 

" .. 
0.002 :: 

0.0032 : : 
I, " ----------- -------------.----------------- ------- ----------------------- --------------- -" 

: ;------- --------------------------------------------------------------------------------- :: 
" " 
: :S i te 

Depth- It : Vinyl 
() 2-4 .5): Chlor ide 

: Trans- !,2- : Tetrachloro- ; Trichloro- : TOTAL : : 
:d ichloroethene: ethene ethene 

: ;--------------- --------------- -------------- -------------- --------------- -------- ------ -;: 
: : L ~ 12S 

: :l810 
: ; L82 
: :l87 
: : L~5V S 
: : L85 
: ; L:.J 3S 
: :L. IOS 

2.5 
3 
3 

3 
3 
3 

3 

0.132 
0.028 
0.006 
0.01 8 
0.116 
0.011 
0. 103 
0.006 
0.07 1 

D.D96 
0.02 
0.004 
0.013 
0.084 
0.008 
0.075 
0.004 
o.m 

0.043 0.05 
0.009 0.01 1 
0.002 0.002 
O.OOb 0.00 7 
0.038 : ( 0.044 
0.004 0.004 
0.033 0.039 
0.002 0.002 
0.023 0.027 

.'10 

ND 
NO 
NO 
NO 
NO 
,'m 
NO 

" 
" " 
: : 

: :---------------------------- --------- --------------------- ------------------------------ :: 
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VINYL CHlOR I DE, TETRACHlDROETHENE, TR ICHlOROETHEllE, AND 
TRANS- I,2-DICHlOROETHENE CONCENTRAT IONS IN SOIL 

HISTORIC DATA 
" " ------------------.---------------------------------------------------------------------
" " .. .. 
: : Si te 

Deoth-It: Vinyl 
1> 4.5-71: Chloride 

: Trans-I,2- : Tetrachloro-: Trichloro- : 
: dich loroetnene : ethene ethene 

TOTAL :: .. .. 
: ;---------------------- ------------------------ ---------------- -------------------------- :: 
: :LW7S 
: :lWl S 
: :lB2 
: :lB4 

6 
6 
6 
b 

0.005 
0.01 1 
0.022 

0.01 

0.003 
0.008 
0.016 
0.022 

0.002 
0.003 
0.007 
0.003 

0.002 
0.004 
0.008 
0.006 

NO 
~JD 

110 

" " 

" " 
0.038 " 

" " --- _.-------------------------------------------------- --------------------------------- .. 

" " ---------------------------------------------._.-.----._---------------.----------------
" " .. 
" 
: :Si te 

Deoth-It: 
1 >)) : 

Vinyl 
Chloride 

: Trans-I , 2- : Tetrachloro-: Trichloro- : 
:dichloroethene : ethene ethene 

TOTAL :: 

::---------------------------------------------------------------------------------------- :: 
: :Ul/ t!S 7.5 
: :lWIIS 9 
:: B-3:NWC 10 ( 

: ~LB~ 1~ ; 5 ( 

0.093 
0.093 
0.005 
0.016 

0.0.8 
0.068 
0.005 
0.012 

0.03 
0.03 
0.005 
0.005 

0.035 
0.035 
0.005 
0.006 

NO 
NO 
rm 
NO 

" " .. .. 
" " 
" " 

:: ------------------------------------------------------------------ ---------------------- :: 

\ 
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LOW MOLECULAR WEIGHT POLYCYCLIC AROMATIc HYOROCARBONS IN SOIL 
HART CROWSER 1988 DATA 

:: Site Oepth-ft: Fluorene 
10 -2) : 

: Naphthalene : Acenaphthene: Acenaph
thy lene 

: Phenanthrene: Anthracene : TOTAL :: 
LPAHs : : 

: :- --- --------- ------------------ ---------------------------------------------------------------------------------! : 
: :V1IH801 
: :M6 /HBOl 
: :T 11IH801 
: :S2/H801 
: :R4/H80 1 
: :U3/ H801 
: :a3/H801 
: :C I2IHTOI 
: :W3/HBOl 
: :813/H801 
: :011lHTOI 
: :U/HTO I 
::811HBOI 
: :a2/HBOI 
: :M8/H801 
: :KI1IHTOI 
: :P2IHBOl 
: :R7/HBOI 
: :09IHBOI 
: : T5 /HBOI 
: :S5 / HBOI 
: :H7IHTOI 
: :FlIHTOI 
: :J4 /HTOI 
: :V5/HBOI 
: :L9 /HBOI 
::U7/HTOI 
: :J6/HBOI 
: :P7IHBOI 
: :V9/HBOI 
: :NI / HBOI 
: :MIO /H BOI 
:: 19/HBOI 
: :1~ 3/H TOl 
: :E6 / HTOI 
: :E9/H801 
: :P6/HBOI 
: :R6/HBOI 
: :G4/H BOI 
': GblHBOI 
:: II1IHTOI 
: :PIO/HBOI 
: :a8/HBOI 
:: K5/HBOI 
: :PIIIHTOI 
: :L7/HBOI 
: :04/HBOI 
:: B9 /HTOI 
: :N8/H801 
: :J8/H801 

0.3 
0.6 : ( 

( 

1.2 ( 
0.5 

o 
0.5 

2 : 
0.2 : ( 
0.2 ( 
1.S : ( 

2 : 
0.2 : ( 

2 
0.7 : ( 

2 : 
t.9 
0.6 
0.7 
0.4 
0.1 

0.1 80 
0.035 
0. 790 
0.068 
2.300 
0.073 
0.038 
0.075 
0. 160 
0 .039 
0.037 
0.037 
0.076 
0.084 
0.100 
0.074 
0.080 
0.091 
0.160 
0.O B3 
0. 077 

I : ( 0.091 
2 0.073 
2 0.089 

0.2 0.160 
0.5 : 0.038 

0.045 
0.5 : 0.040 
0.7 0.200 
0.6 0.083 
0.6 0.072 
0.6 0.039 
0.4 0.200 

2 0.038 
2 0.077 

1.1 0.079 
0.5 0.230 
0.2 0.12 
0.3 0.11 
0.1 0. 22 

2 : O.IBO 
0.78 

2.600 
0.5 0.19 

2 4.900 
0.6 : 
I. 5 : 

2 
0.6 : 
0.7 : 

0.46 
0. 39 

1.9 
1.3 

16 

0.370 0.180 
0.070 0.035 
1.600 O. no 
0.140 0.068 
4.600 2.300 
0.140 0.073 
0.076 0.038 
0. 150 0.075 
0.330 0.160 
0.077 0.039 
0.074 ( 0.037 
0.073 ( 0.037 
0.150 ( 0.076 
0.170 0.OB4 
0.200 ( 0.100 
0. 150 ( 0.074 
0.160 ( . 0.080 
0.180 0.091 
0.310: 0.160 
0.170 0.083 
0.150 0.077 
0.1 80 

0.150 
0. 180 
0.310 
0. 12 

0.090 
0.097 
0.410 
0.19 

0.140 
0.077 
0.400 
0.092 

0.22 
0. 150 
0.470 
0.29 
0. 18 
O. IB 

0.360 
0.94 

5.100 
0. 14 

9.900 

0.370 
1.2 
1.8 

0.46 
5.200 

0.091 
0.073 
0.089 
0.160 
0.038 
0.045 
0.040 
0.200 
0.083 
0.072 
0.039 
0.200 
0.053 

0 . 1 
0.077 
0.230 
0.080 
0. 18 
0.23 
0.24 

0. 210 
2.600 
0.27 

4.900 
0. 190 
0.82 

1.6 

0.220 
2.600 

( 

( 

0. 180 
0.035 
0. 790 
0.068 
2.300 
0.073 
0.038 
0. 075 
0. 160 
0.039 
0.037 
0.037 
0.076 
0.084 
0.100 
0.074 
0.080 
0.091 
0.1 60 
0.083 
0.077 
0.091 
0. 073 

( 0. 089 
( 0.160 

0.038 
0.045 
0.040 
0.200 
0.083 
0.18 

0.061 
0.200 
0.038 
0.077 
0.077 
0.230 
0.080 
0.037 
0.072 
0. 180 
0.21 0 
2.600 
0.036 
4.900 
0.86 

0.080 
0.200 

0.6 
24 

0. 180 
0.035 
0.790 
0.068 
2.300 
0.073 
0.038 
0.075 
0. 160 
0.039 
0.039 
0.056 
0.088 

0.1 
0.11 
0.13 
0.14 
0.17 
0.19 
0. 22 
0. 26 

O. !80 
0.035 
0. 790 
0.068 
2.300 
0. 073 
0.038 
0.075 
0. 160 
0. 039 
0.037 
0.037 
0.076 
0.084 
0.100 
0.074 
0.080 
0.09 1 
0.160 
0.083 
0.077 

0. 29 0.091 
0. 31 0. 073 
0. 33 : ( 0.089 
0. l4 0. 160 
0. 18 0.043 
0.35 0.045 
0.27 0.040 
0.46 0.200 
0.28 0.083 
0. 27 0.OB6 
0. 46 0.062 
0. 67 0. 200 
0. 47 0.1 
0.41 0 . 097 
0.61 0.14 
0.98 0.230 
0.93 0. 13 

0. 16 
0.98 0.095 

1.2 0.28 
1.5 0.210 
l.4 2.600 
4.B 0. 47 
6.8 4.900 
6. 3 

5.7 
12 

150 

0.49 
0.66 
0.95 

15 
32 

ND 
NO 
ND 
NO 
ND 
NO 
NO 
ND 
!IO 
!IO 

" " 
: : 
" " 
" " 
" " 
" " 
" " 
" " 
" " 
" " 

0.039 :: 
0.056 :: 
0.088 :: 

0.1 :: 
0-. 11 :: 
0.13 :: 
0-.14 : : 
0.17 :: 
0.19 :: 
0.22 :: 
0.26 :: 
0 .29 :: 
0. 31 :: 
0. 33 :: 
0.34 : : 

0. 3U :: 
0.35 :: 

0. 367 .• 
0.46 :: 
0.47 :: 

0 .536 :: 
0.583 :: 
0. 67 .. 

0. 715 " 
0.827 :: 
0.829 " 
O.9S :: 
1. 47 " 
1.63 :: 

L 705 : : 
1. 72 " 
3.22 :: 
3.4 " 

5.87 " 
6. 8 " 

8. 11 " 
8.37 :: 

! 1. 95 " 
29 . 36 ., 

222 :: 

::------------- ---------------- ----- ---------------------- ------ - - -- - -- ------------- ---------- -------------------- ~: 
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LOW MOLECULAR WEIGHT POLYCYCLIC AROMATIC HYDROCARBONS IN SOIL - CONTINUED 
HA RT CROWSER 19B8 DATA 

: : Si t~ Oepth-It: Fluorene 
D2 -4. 51: 

: Naphthalene : Acenaphthene: Acena ph
thy lene " " 

: Phenanthrene: Anthracene : TOTAL : : 
LPAHs :: 

::----------------------------------------------- ---------- ------------------------------------------------------- :: 
: :V3 /HBOI 
: :I 4/HBOI 
: :S7fHTOt 
: : W7 fHBOt 
: :AttlHTOt 
: :09/HBOt 
: :E7/HTOt 
: :Rt2/HTOt 
: :06/H BOt 
: :LtO/HBOt 
: :K3/HTOt 
: :OtO/H BOt 
: :RtlHBO t 
: :GtO/HTOt 
: :S3/HBOI 
:: Lt tlH BO t 
: :N2IHBOI 
:: C5/HTOt 
: :CI tlHTOI 
: :EI tlHTO t 
: :MtlHBOI 
: :05/HTOI 
: :J5/HBO I 

2.5 : 
2.5 : 

4 
2.5 

4 
2.5 
2.5 

3 
3 

2.5 
4 

2.5 : 
2. 5 : 

3 : 
2.5 : 
2.5 : 
2.5 : 

4 
4 
4 

2.5 
4 

2.5 

0.043 
0.056 
0.053 
0.035 
0.0 40 
5.400 
0.380 
0.740 
0. 120 
0.040 
0.055 
0.04B 
0.OB3 
0.03B 
0.180 
0.100 
0:OB3 
0.200 
0.1 to 
0.220 
0.14 
1.2 

20 

0.086 
0.110 
0. 1 to 
0.071 
O.OBO 
I. 000 
0.760 
1.500 
0. 250 
O.OBO 
0. 110 
0.096 
0. 170 
0.077 
0.370 
0.210 
0.170 
0.400 
0.2tO 
0.440 
0.190 
0.55 

22 

0.043 0.043 
0.056 0.056 
0.053 ( 0. 053 
0. 035 ( 0.035 
0.040 0.040 
5.400 5.400 
0.380 0.380 
0.740 0. 740 
0. 120 0. 120 
0.040 0.040 
0.055 0.055 
0.048 0.048 
0.083 0.083 
0.038 0. 038 
0.180 0. 180 
0.100 0. 100 
0.083 ( 0.083 
0.200 0.200 
O. tlO 0.110 
0.220 0. 220 
0.093 0.52 
0.4B 0. 270 

12 0.230 

0.043 
0.056 
0. 053 
0.035 
0.040 
5.400 
0.380 
0.740 
0. 120 
0.040 
0.055 
0.04B 
0.13 
0.1 5 
0.2 

0.27 
0.34 
0.34 
0.35 
0.55 

1.1 
0.96 

49 

0.043 
0.056 
0 . 053 
0.035 
0.040 
5.400 
0. 380 
0.740 
0.120 
0.040 
0.055 
0. 04B 
0.OB3 
0.038 
O.IBO 
0. 100 
0.083 
0.200 
0.110 
0.220 

0.3 
0. 270 
0.230 

NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
ND 

" " 
" " 

" " 
" " 
" " 
" " 
" " 
" " 
" " 
" " : : 

0. 13 : : 
0. 15 " 

0.2 :: 
0. 27 :: 
0.34 ::-
0.34 :: 
0.35 :: 
0.55 :: 
2.06 :: 
3. ! q :: 

103 :: 
: :----------------------------------------------------------------------------------------------------------------:: 

:: Si te Depth- It: Fluorene 
D4,5-71 : 

: Naphthalene : Acenaphthene: Acenaph
thylene 

: Phenanth rene: Anthracene : TOTAL :: 
LPAHs : : 

:: ---------------------------------------------------------------------------------------------------------------- ;: 
: :PI/HBOI 
: :JII/HTO I 
: :RI 3IHTO I 
: :F5/H TOI 
: :U /H BOI 
: :DI2/HTOI 
: :J3/HBOl 
: :F6/HBOI 
: : V7IHBOI 
:: Ol /HTO l 
: :O IIfH801 
: :C3/HTOI 
::M9/HBOI 
: :D9/HTOI 
:: Ib/HBOI 
: :R5/HTOI 
: :07/H801 
; :J 9/HBOl 
: :A3/HTOI 
: :UZlHBOI 
: :nll/HTOI 

5 0.049 0.098 
0.086 
0.370 
0.088 
0.098 
I. 500 
0.094 

0.043 
6 0. 190 
5 0.044 
5 '( 0.049 
7 0.740 
5 0.047 
5 
5 
5 
5 
5 
5 
5 : 
5 : 
7 
5 
5 
5 
o • " . 

5.5 : 

0.040 O. OBO 
0.042 0. 08 4 
0.260 0.5!0 
0.042 0.08 4 
0.180 0.350 
0.051 0.100 
0.041 <. 0.083 
0.047 0.087 
0. 25 0.160 
0. 35 0. 340 
0.15 0.210 

1.3 0.75 
2 0.310 

2.7 9.9 

0.049 
0 .043 
0. 190 
0.044 
0. 049 
0.740 
0. 04 7 
0.040 
0. 042 
0.260 
0.042 
0.180 
0.05 1 
0.041 
0.043 
0.082 
0. 170 
0. 100 
0. 78 
0.b8 
2.5 

0.049 
0.043 
0. 190 
0. 044 
0.0 49 
0. 740 
0.047 
0.040 
0.042 
0. 260 
0. 042 
0. 180 
0.051 
0.041 
0.043 
0. 082 
0. 170 
0.14 

0. 086 
0. 150 
0.340 

0.049 
0.043 
0. 190 
0.044 
0.049 
O.HO 
0.047 
0.040 
0.042 
0.260 
0. 042 
0. 180 
0.051 
0. 041 
0.16 
0. 57 

1.7 
2. 1 
3. ~ 
5.8 

0.049 
0.043 
O. !90 
0.04 4 
0.049 
0.740 
0. 047 
0.040 
0.042 
0. 260 
0.042 
O. t80 
0. 051 
0.041 
0.043 
0.082 
O. i 70 
0 . 11 

0. 086 
0. 150 
0.65 

ND 
~m 

ND 

:10 
ND 
1m 
ND 
ND 
:m 
ND 
'W 
NO 
ND 

" " .. 
" 

" " 

0. 207 " 
0.B2 :: 
I. 35 • . 
2. ! ,. 

4.93 " 
6.08 •• 

21.55 " 
: :----------------------------------------- ----- ---- --------------------------------------- ------------ ----------- :: 



LOW MOLECULAR WEIGHT POLYCYCLIC AROMATIC HYDROCARBONS IN SOIL - CONTINUED 

.) 
HART CROWSER 1988 DATA 

" Si te Dep th -It : Fl uorene : Naphtha lene : Acenaphthene: fkenaph- , 
Phenanthrene : Anthracene : TOTAL " 

, " 
" I»)') : thy lene LPAHs " " 

( ; :---------- ----------------------------------------------.--- ---------------------------------------------------- :: 
; :A !3 !HBO! 7.5 : 0.041 0.082 0.041 0.041 0.041 " I D.OH ND " 
: :S9/H801 7.5 0.042 0.084 0.042 0.042 0.042 0.042 NO " " 
: :R2 /HBOI 7.5 : 0.095 0.190 0. 095 0.095 0.095 0.095 liD " 

1 
" 

: :04/H801 7.5 , 0.044 0.08B 0.04 4 0. 044 0.044 0.044 NO " , 
" 

; :N}/H801 7.5 0.044 0.OB8 0.044 0.044 0.044 0.044 tID " " 
: :llb /HBOI 7.5 0.043 0.08b 0. 043 0.04} O.04} 0.043 110 " " 
: : ~5 / H801 7.5 0.04} 0.08b 0.04} 0.043 0.04} 0.04} NO " " 
: :W1 2/H801 7. 5 0.042 0 .083 0.042 0.042 0.042 0.042 NO " 
: :81I1HTOI 8 0. 100 0. 200 0. 100 0. 100 0. 100 0. 100 110 " 
: : 0} /H801 7.5 0.04b 0.093 0.04b 0.04b 0.046 0.04b !ID " " 
: :Kb/H801 7.5 0.043 0.085 0. 04} 0.043 0.043 0.043 NO " " 
: :P9/HBOI 7.5 0.091 O.IBO 0.091 0.091 0.18 0.091 0. 18 : : 
: :G5/H801 7.5 0.049 0.09B 0. 049 0.049 0.25 0.049 0.25 " " 
: :AI /HTOI 9 0.057 0.78 0.057 0.057 0. 057 0.057 0.78 " " 
: :UIIH801 7.5 0.8 1.3 0.29 0.041 1.3 0. 041 3.b9 " " 
: : T3 /HBOI 7.5 2.5 0. 400 1.2 0.200 3.2 0.200 b.9 " " 
: :P9 /HBOI II . 0.087 0. 170 0.087 0.087 0.087 0.087 NO " " 
: : N3 / H801 I II 0.04} 0.087 ( 0.043 0.04} 0.043 o .04} NO " " 
: :U/H801 I II 0.049 0.099 ( 0.049 0.049 0.049 0.049 NO " " 
: :RIIH801 I II 0.084 0. 170 0.084 0.084 0.15 0. 084 0. 15 " 
: :A} /HTOI II 0.079 0.3 0.48 0.079 l.4 0.21 2.}9 " " 
" -------------------------------- ---- --------- ------------------------------------------------------------------- " 

IReolicate s am~ l es 
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LOW MOLECULAR WEIGHT POLYCYCLIC AROMATIC HYDROCARBONS IN SOIL 
HISTORIC DATA 

: t Site Oepth-ft: Fluorene 
10 -21 : 

: Naphthalene : Acenaphthene: Acenaph
thylene " " 

: Phenanthrene : Anthracene : TOTAL : : 
LPAHs :: 

::----------------------------------------------------------------------------- ------ ----------------------------- ;: 
: : LB19 
: :lSlI 
: : LS6 
: :LS9 
: : LSD4 
: :LS3 
: : LS5 
: :L89 
: : LEt 
: :LB24 
: :LW25 
: :L820 
: :LSD3 
: :ES1 
: :LS2 
: :LSI 
: :lB27 
: :LB2B 
: :ES2 
: :51 52 
: :LBI6 
: :LW95 
: : LB6 
: :lW6S 
: :L822 
: :L8IB 
: : lW65 
: :LW7S 
: :lB18 
: :L811 
: :LSIO 
: :LW5S 
: :La13 
: : LB26 
: : LB2B 
:: LS9 
: :LB8 
: : LW5S 
: :U 23 

: :La21 
: : LBI7 
: :UISVS 
: :LW85 
: : La25 
: : L,13S 
: :La12 
: : lS7 
: : L83 
: : L83 
: :L.IIS 
: : LWIIS 

0.5 : ( 0.532 
0.5 : ( 0. 197 
0.5 : 0. 196 
1.5 0.22 

o : 0.591 
0.5 : 0. 232 
0.5 0.21 

o : 0.23 
1.5 : 0.3B8 
1.5 0.504 

o : 0.IB6 
1.5 : 2.lBI 

o 0.43 
o : 0.025 

0.5 : 0. 203 
0.5 : 0.207 

o : 0.387 
o : ( 0.374 
o : ( 0.025 
o : 0.05 
o : 0.453 
o 0.199 
o : 0. 206 

1.5 : 0.46 
1.5 : 0.374 
1.5 : 0. B09 
1.5 : 0.43 

o : ( 0.205 
1.5 ( 1.62 

o : 0.423 
o : 0.207 

1.5 0. 244 
1.5 : 0.921 
1.5 : 0.598 
1.5 0. 443 

o : 0.11 
o : 0. 408 

1.5 0.220 
0.5 : 0. 607 

o : 0.642 
0.5 1. 197 
1.5 0.433 

o 0.224 
o 
o : 
o : 

1.5 
0.5 : 
1.5 : 
1.5 : 

I) 

I. 5 : 
2 : 

0. 095 
0.383 
0. 45 

0.577 
0.65 
0.94 
0.94 
6.a 

27 
30 

0.55 
0.204 
0.203 
0.227 
0.612 

1. 376 
0.51 
0.507 
0.568 
1.529 

(0.24 0.6 
( 0.217 ( . 0.543 

0. 23B 0.595 
0. 401 ( 1.003 
0.522 ( 1.304 
0.192 0.4BI 

( 2.257 ( 5.642 
( 0.444 ( I.ll1 

0.026 0.16 
0. 21 0.524 
0.214 0.536 
0.4 I 
0.387 O.96B 

. 0.026 : ( 0.16 
0.05 0.05 
0.469 
0. 205 
0.08 

0.476 
0.387 
0.837 
0.444 
0.212 
1.676 
0.438 
0.214 
0. 252 
0.952 
0.619 
0.23 

0 .196 
0.38 
0.2 

0.79 
0.bb 4 
0.41 
0.78 

0.232 
0.25 
0.23 
0.1 : ( 
5.7 

0. 244 
1.2 
2.6 

I 
56 
72 

1.172 
0.514 
0.534 
1.19 
0.968 

20.92 
1.111 
0.53 
4. 19 
1. 095 
0.536 
0.63 
2.ja\ 
1.546 
1. 145 
0.089 
1.056 
0.584 
1. 57 1 
1. 659 
3. 096 
I. 119 
0.579 
0.038 
0.99 
0.714 
1. ';93 
0.'8 . , ,., 

1.3 
2.3 
8. 6 

11 

0. 147 0.789 
0. 054 0.293 
0.054 0. 291 
0.061 ( 0.326 
0.163 ( 0.877 
0.064 
0.058 
0.063 
0.107 
0. 139 
0.051 
0.602 
0.119 
0.035 
0. 056 
0.057 
0.107 
0.103 
0.035 
0.05 
0. 125 
0.055 
0.057 
0.127 
0. 103 
0.223 
0.119 

( 0.057 
( 0.447 

0.117 
0.057 
0.067 
0.254 
0. 165 
0.122 
0.052 
0. 113 
0.062 
0. 168 
0. 177 
0.33 
0.119 
0. 061 
0. 12 

0 . 106 
0.076 
0. 1:9 
0.065 
0 . 061 
0.1 6 

1.5 
5.9 
84 

0.344 
0.3 12 
0. 34 1 
0.575 
0. 748 
0.276 
3. 235 
0.637 
0.018 
0.05 

0.055 
0.07 

0.085 
0.098 
0.12 
0. 16 
0.14 
O. I 

0.21 
0.22 
0.24 
0.26 
0.21 
0.36 
0.36 
0.34 
0. 49 
0. 54 
0.52 
O. H 
0.42 
0. 42 
0.65 
0.29 

1.2 
0.87 
0.9 
1.8 
2.2 
3.1 
3.8 

0 .22 
4.9 , ' • • 4 

6.8 
18 
76 
31 

0.6 24 
0. 231 
0.23 
0.258 
0.693 
0. 272 
0.246 
0. 27 
O. !55 
0.591 
0.21B 
2.55B 
0.504 
0.075 
0.238 
0.243 
0.453 
0.439 
0.073 
0.05 
0.531 
0.033 
0.242 
0.54 
0.439 
0.948 
0.504 
0.14 

1.899 
0.496 
0.062 
0.04 

!. 079 
;) .08 

0.075 
O. 14 

0.479 
0.047 
" .. .... v . : : L 

1.757 
1 . .\04 

0.1 
0.54 
0.23 
0.71 
0. 38 

0.6 77 
0.89 
0.l9 

1.2 
I 
9 

l.5 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
~m 

NO 
NO 
NO 

.. .. 
: : .. 
" .. .. 
: : .. 
" .. 
" 
" " .. .. 
" .. .. .. 
: : .. .. 

0.05 : : 
0.055 :: 
0 .. 07 :: 

0.085 :: 
0.098 :: 

0.12 :: 
0.16 : : 

0.173 :: 
0.18 :: 
0.21 :: 
0 .22 :: 
0.24 :: 
0.26 :: 
0. 35 :: 
0. 36 :: 
0.36 :: 

0.402 : : 
0.53 :: 
0.54 :: 
0.6 :: 

0.715 !: 
0. 759 :: 

0.8 : : 
0.897 .' 

! .08 .. 
1.2 : : 

• " Q ., 
: . L .. " 

1. 78 : : 
2.401 : : 
2. 933 : : 
4.04 :: 
~. 73 :: 
5. 92 : : 
·).92 " 
7.03 : : 

12 .84 .. 
31.1 : : 

181. 5 :: 
282.5 :: 

" ------------------------------ ----------- -------- ---------------- ----------------------------------------------- " 
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LOW MOLECULAR WEIGHT POLYCYCLIC AROMAT IC HYDROCARBONS IN SOIL - CONTI NUED 
HISTORIC DATA 

" Site Depth -It : Fluorene 
, Naphthalene , Acenaphthene: Acenaph- : Phenanthrene: Anthracene : TOTAL : : " 
, , 

" ()2 -4 .5): thylene L?AHs " " 
: :--------------------------------------- ---------------------------------- ---------------------------------------:: 
; : LBIO 3 0.21B 0.226 0.564 0.06 0.323 0.256 ND " " 
: :LB4 3 0.943 0.976 2.439 0.26 1.39B 1.106 NO " 
: : lWlS 4.5 0.204 0.211 0.528 0.056 0.303 0.239 ND " " 
: : L814 3 0.51B 0.536 1.339 0. 143 0.22 0.607 0.22 " 
: :LWIOS ] 0. 25 D.361 0.904 0.090 0.51B 0.41 0.25 " " 
: :LW2S 3 0.225 0.25 0.5BI 0.062 0.333 0.264 0.25 " " 
: ; L~5VS 3 0.234 0.242 0.605 0.065 0.24 0.03 0. 27 " " 
: :LBS ] 0. 448 0.19 1.15B 0. 124 0.32 ( 0.525 0.51 " 
: : LB2 4.5 0.218 0.34 0.564 0.06 0.28 0.04 0.66 " " 
: :L97 3 0.655 0.45 1.695 0.181 1.6 0.1 2.l5 " " 
: :lW3S 3 0.43 0.52 0.4B 0. 252 2.B 0. 34 4.57 " 
: : Ull 25 2.5 7.B 6.2 2 5 20 0.3B2 41 " " 
: :LWllS 3 34 76 10 6.9 83 2 21 1.9 " " 
: :---------------------------------------------------------------------------------------------------------------- :: 

:: Si te 
" " 

Depth- It: Fluorene 
()4.S-)) : 

: Naphthalene : Acenaphthene : A,enaph
thy lene 

: Phenan threne: Anthracene : TOTAL :: 
LPAHs :: 

: ;----------------------------------------------------------------------------------------------------------------:: 
: :LWIS 6 0.374 0.387 O.9bB ( 0.1 03 0.555 0.439 ND " " 
: :UI7S 6 : 0.204 0. 211 0.528 0.056 0.303 0.239 ND " 
: : LB2 6 : 0.304 0.31 4 0.7B5 0.084 O. IB 0.356 O.IB : : 
: :LWIIS 6 : 3.1 B.I 0.76 2.1 II 0. 19 25.25 " " 
: !------------------------------------------------------------------------------------- --------------------------- : : 

:: Site 
" " 

Depth-It: Fluorene 
I»)) : 

: Naphthalene : Acenaphthene: Acenaph
thy lene 

: Phenanthrene : Anthracene : TOTAL :: 
lPAHs :: 

: :-------------------------------------------------------------------------.-----.-------------------------------- ;: 
: : LB9 10.5 I. 084 1.121 2.804 0.299 1.607 : ( 1.271 0 , . 
; :UHiS 9 : 3.7 : 8 : 13 , II , II : .) . ~2 : 47 . 12 " , , 
: ::":H 1S 7.5 : 7.4 : 18 3. i : ' ' : , - . , : 53.9 .. , " : . .:.. . , 
" -------------------- ----------- ------------------------------------------------------- -------- ------------------ , 
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HI GH II0l[ CUUR WEIGHT POLYCYCliC IIROItATl C HYDROCARBONS IN SOil 
HART (ROIISER 1989 Olll~ 

:: Sil l.' DeP IIl-H F!uorolnthene: Pyrene 
10-2! 

(Ilr')'§l.'nl.' Benlol olJ- Bl.'nlololJ - &enJolb!- Bl.'nzo lkl- Inoenoll . 2, OIDenlDlol.lll: Iienlolq.h.ll: TOTAL :: 
intllruene pyrene lIuorolnthene : Iluorolnthene: l-cd/pyrene olnthrolcenl.' perY! l.'ne HPAHs: : 

----------------------------------------------------.----------------------- --------------------------------------------------------------------------------------------- ;: 
: 15/ H801 
: VI/H801 

:: IIB /H801 

0. ' 
O.J 
0.7 

0.083 
0.180 
0.100 
O.OJ) 
0.0]9 
0. 0]11 
2.600 
0.084 
2.300 
0.075 
0.160 
0.088 
0.091 
0.068 
0.0]7 

D. IJ 
0.GII2 
0.015 
0.1& 
0.1 5 

0.200 
0.29 
0.28 

0.210 
0.11 
0.14 
0.21 

0.190 
0.44 
0.&4 
0.89 
0.28 
0.34 
0.28 
0.81 
0.48 
0.b5 

1.8 

0.083 
0.180 
0. 100 
O.OJ) 
0.019 
0.0]8 
2. 600 
0.084 
2.100 
0.075 
0.11:.0 
0.071:. 
0.091 
0.01:.8 
0. 041 
0. 11 

0. 088 
0.015 
0.15 
0.11:. 

0.200 
0.21:. 
0.2 

0.43 
O.ll 
O. J 

0.28 
0. 790 
o.n 
0. 47 
0.)) 
0.15 

0.' 
0.23 
0.59 
0.68 
0. 15 
1.5 

: :L3/HTol 
: : IIIJ/HIIOI 
: :03/HIIO I 
; :OB/HIIOI 
: :01lH80 1 
: :R 4IHBOI 
: :(I21 HTOI 
: :1I3/ H801 
: :8 1/ H801 
: :H1IHIol 
: :521 H8D I 
::OIIlHIOI 
: :R1IH1I01 
: :55/H801 
: ; IIh/HIlO I 
: :Ul/ HBDI 
: :P2/ HBO I 
: ;P7/HBOI 
: :09l H801 
: : ','9/HBol 
: :PIO/HIIOI 
: :l9/H801 
: : J4 /HTOI 
;: U1lHIOI 
:: IIIIH80\ 
: :6h/HBOI 
: :V5/HBOI 
::19/H801 
: :Pb/HIlDI 
: :NIIHBDI 
: :Jb/H8DJ 
: :[9/H80 1 
: : Rb/HBO I 
: :1I10/H801 
: :891HIol 
: :PIIIHTOI 
:: UIIHI01 
: :Eb/ HTOI 
::FII HTOI 
: :/l3/ HTO) 
: :U/HBOI 
: :HB /H801 
: :04/H80 ) 
: :641H801 
: :1:5/H801 
: : II11HI01 
: :JB/HBOI 

2 
0.2 
0.5 

0.5 
2 

0.2 
0.2 

1 

1.2 
1.5 
0.' 
0.1 
0.' 

o 
I.' 
0.7 
0.) 

0.' 
1 

0.5 
2 

0.1 
0.2 
0.' 
0.5 

0.' 
0.5 
1.1 
0.2 
0.' 

2 

0.' 
0. ' 
1.5 
O.J 
0.5 

2 
0.7 

4.900 
0.14 

1.1 
0.95 

1. ' 
) .5 

J. ' 
8.2 
2.' 
Il 
J 

200 

4.900 
1.1 
1.2 
1. ) 

2 
5.1 

.l.l 
5.1 
2.5 
12 
5 

280 

0.OB3 
0.180 
0. 100 
0.031 
0.0]9 
0.018 
2.600 
0.084 
2. 300 
0.015 
0.160 
O.On. 
0.091 
0.068 
0.053 
0.1l 

0.011 
0.035 
0.14 
O.lb 
0.45 
0.23 
0.2 

0.'5 
0.29 
O.J 

0.26 
0.190 
0.]9 

0.' 
0 •• 

O.bo!. 
0.53 
0.19 
0. 19 
0.13 
0.63 
0.53 
5.J 
1.' 
2. 1 
2.2 
2.J 
J.' 

20 

' .8 
J.' 
••• 

11 
88 

0. 08J 
0. 180 
0. 100 
0.011 
0.0]9 
0.018 
2. bOD 
0.OB4 
2.300 
0.D15 
0.160 
O.Olb 
0.091 
0.068 
0. 031 
0.091 
0. 011 
0. 0l5 
0. 098 
0.12 
0. 21 
0.21 
0.11 

0.210 
0.18 
0.1 9 
0.19 

0.190 
0.24 
0.29 
O.JJ 
0. 44 
0.41 
0.31 

0.' 
0. 43 
0.42 
0. 52 

4.900 
1.1 
1.8 
2.1 
2. ' 
2.1 
1.1 .. ) 
J. ' 
12 

'.5 
120 

0.170 
0.370 
0.200 
o.on 

0.077 
0.07b 
5.100 
0.170 
4.600 
0.150 
0.l30 
0.150 
0.22 
0.28 

0.014 
0. 180 

0.2 
0.01 

0.140 
0.160 
0.410 
0.310 
0.110 
0. 420 

0.2 
0.24 
O.ll 
2.J 

0.23 
0.37 

0.400 
0.470 
0.32 
0.27 
0.11 
0.2 

0. 55 
0. 41 0 
9.900 

2.J 

2.' 
2 

2.J 

••• ••• 
•• J 

" " 

0. 170 
0.170 
0. 200 
0.07] 
0. 011 
0.016 
5. 100 
0. 170 
4.600 
0.150 
0.310 
0. 150 
O.IBO 
0.140 
0.09 

0.180 
0. 150 
0.01 

0.140 
O. lbO 
0.410 
0.110 
0.17 

0.420 
0.24 
0.37 
0. 45 

1.600 
0.31 
0. 49 
O. bl 
0.11 
0. 22 
0.75 
0. 43 
0.69 
O. bl 
0. 4& 

9.900 

'.1 
J.8 

5.' 
'.1 

J 
1.1 

10 
12 
21 
28 
18 

0. 170 
0.370 
0.200 
0.013 
0.011 
0.01& 
5. 100 
0.170 
4.bOO 
0.150 : { 
0.310 : ( 
0.150 : ( 
0.180 : ( 
0.140 : ( 
0.09 : ( 

0.180 
0. 150 
0.01 

0.140 
0.160 
0.410 
0.110 
0.110 
0.420 
0. 17 
0.28 
0.24 

l.bOO 
0.21 
0.J2 

0.400 
0. 11 
0.23 
0. 7S 
0.27 
0.69 
0.5 

0. 46 
9.900 

' .1 
1.) 

5.' 
'.1 
2.2 
1.8 
2.' 
12 
21 
28 .. 

0.170 
o.no 
0.200 
0.073 
0.071 
O.Olb 
5.100 
0.170 
4. bOO 
0.150 
0.310 
0.150 
O.IBO 
0.1 40 
0.031 
0.180 
0.150 
0. 01 

0. 140 
0. 160 
0. 410 
0.]10 
0.110 
0. 420 
0.14 

0.180 
0.16 

1.1:.00 
0.18 

0.310 
0·. 400 : ~ 

0. 410 
0. 18 
0.14 
0.22 
O.lb 
O.J 

0. 41 0 
9.900 

1.. 
J.1 

2. ' 
2.1 
1.5 

0.88 
J.J ... 
' .J 

10 
75 

0.170 
0.370 
0.200 
0.013 
0. 071 
O.Olb 
5. 100 
0. 110 
4.600 
0.150 
O.llO 
0.150 
O.IBO 
0.140 
0.014 
O.IBO 
0.150 
0.01 

0.140 
O.lbO 
0.410 
0.110 
0.170 
0. 420 
0.010 
O.IBO 
0.090 
I.bOO 
0.140 
0. l1 0 
0.400 
0.410 
0.140 
0.081 
0.150 
0.160 
0.011 
0 •• 10 
9.900 
0.66 

1.1 
0.92 

I.J 
0.310 
0.430 

1.2 
1.1 
2.B 
J •• 

" 

0.170 
0.~70 

0. 200 
O.OH 
0.011 
0 .016 
5.100 
0. 110 
4.600 
0.150 
0. l 30 
0.150 
0. 180 
0. 140 
0.074 
0. 180 
0.150 
0.01 

0. 140 
O. lbO 
0.410 
0.310 
0. 110 
0.420 
0.18 

0.180 
O.lb 

l .bOO 
0. 24 

O.l IO 
0. 400 
0.470 
0.19 
0. l3 
0. 19 

0.160 
0.29 

0. 41(' 
9.900 

1.1 
2.' 
2. ' 

2 
I.J 

O.BB 
J.1 
I .J 
5.2 
• .8 .. 

NO 
NO 
NO 
NO 
NO 

' 0 
' 0 
' 0 
NO 
NO 
NO 
0.088 :: 
0.22 :: 
Q.28 :: 

0.313 :: 
O.ll :: 
0.31 :: 
0. 42 :: 

0. 548 :: 
0.59 : : 
O.bb :: 
0. 99 :: 
1.02 : : 
1.08 :: 
1.8 :: 

2.02 :: 
2.24 :: 
2.3 :: 

2.b l :: 
2.9B :: 
3.2 :: 

3.27 :: 
3.32 :: 

3. 531 :: 
3. 1:.1 :: 
4. 0& :: 

4.717 :: 
5.21 :: 
5.3 :: 

18.S : : 
21.5 :: 

25.87 :: 
28 :: 

29 .1 :: 
41.0b :; 
49.6 : : 
50.1 : : 

109 :: 
124. 2 :: 

IOB5 :: 
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------

----. -----. ----, 



) 

• 

HIIiH 1I0LECUlAR WEI6HT POLYCYCLIC ARQIIATI C HYDROCARBONS IN SOil' CONTI/WED 
HARl CROwSER 1988 DAIA 

Sltp lIeptFl- /t Fluor.ln tllpFle : Pyrrne 
1) ]-4.5 J 

Chryspne Benzol i) - Benzo l i)- Benlolb) - : BrnlolU - InO,noll,2, DIDenzoli,hl: BenloIQ ,h.il; TOTAL : : 
. ntnracene pyn-or lluDrinttlrnr; t1uor.nthrnp ! 3-c dlpyrtnr intn,.crne ppryl,ne HPAHs :; 

----_._ .. _- ---_ .. __ ._----------------------------------------_ .... _--- -------_._------------_._ .. _---------------_._._------------------------------------------------.-- ': 
: :Y3/H801 2.5 

2.5 
2.5 

: :UO/H801 
:: 83 / H801 

: :A!IIHIOI 
: ;WllH801 
::n/HI 01 
: :09/H801 
: ;E1/HI01 
: :C II/HTOI 
: :OIO/HBOI 
: :[IIIHIOI 
: : I4IHB01 
: :05/HI0] 

: :S7I H101 
: :RI2IHIOI 
: :U61H801 
: :C5/ H101 
: :UI/HSOI 
: lRII H80 1 

:: N2IH801 
: :III/H901 
: :610/H101 
: :JS/H801 

4 
2.5 

2.5 
2.5 

4 

2.5 
4 

2.5 

4 
2.5 
2.5 
2.5 
2.5 

3 
2.5 

0.043 

0.040 
0.180 

0.040 
0.035 : ( 
0.055 : ( 
5.400 

O.lBO 
0.110 
6.049 
0.22 

0.056 
0.270 

0.053 
0.740 
0. 120 
0.22 

0.44 
0.35 
0.66 

0.92 
0.34 

" 

0.043 

0.040 

0.180 
0.040 
0.015 
0.055 

5. 400 
0.380 
0.\10 

0.0411 
0.220 
0.056 
0.21 0 
0.053 
0.14 0 
0.120 
0.28 
0.14 
0. 44 

0.65 

1.7 
0.41 

7. 7 

O.OU 
0.040 
0.180 

0.040 
0.035 
0.055 
5.400 

0.380 
0.110 
0.048 
0.220 
0.056 
0.270 

0.053 
0.140 
0.120 
0.26 
0.26 
0.49 
0.64 

0.91 
0.44 

3 

0.043 
0.0 40 

0. 180 
0.040 
0 .035 
0.055 
5.40D 
D.3BO 

0.110 
0.D48 
0.220 
0.056 
0.210 
0.05] 
0.140 
0.120 
0.25 
0. 26 
0. 43 
0.54 
0.82 
0.42 
2.4 

0.086 

0. 080 
0.110 
0.080 
0.011 

0.110 
1.000 

0. 160 
0.16 
0.7 

0.48 
0.98 

1.3 
1.4 
1.5 : ( 
1.1 : ( 

0 . 400 

0.23 
0.66 
0. 65 
0.53 
0.72 
0.97 

0.086 

0.080 
0.310 

0.080 
0.011 
0.110 

I.OOD 
0.160 
0.210 

0.096 
0.440 
0.110 
0.540 
0.110 

1.500 
0.250 ' :< 

0. 42 

0.35 
0.58 
0.' 
0.4 
1.5 
2.7 

0.086 

0.080 
0.310 

0.080 
0.011 
0.110 
1.000 
0.160 
0.210 
0.096 
0.440 
0.110 
0.540 
0.110 
1.500 
0.250 
0.42 

0.210 

0.' 
0.58 
0.31 

1.5 
2.7 

0.086 

0.080 
0.310 
0. 080 
0. 011 

0.110 
1.000 
0.760 

0.2 10 
0. 096 
0.440 
0.110 
0.540 

0.110 
1.500 
0. 250 
0.400 

0.210 
0.49 
0.42 

0.190 
0 • .61 
0.' 

0.086 

0.080 
0.310 
0.080 
0.011 

0.110 
1.000 

0.160 
0.210 
0.096 
0.440 
0.110 

0.540 
0.110 
1.500 
0.250 
0.400 
0.210 

0.110 
0.110 
0.190 

0.25 
0.410 

0.086 
0.080 
0.310 
0.080 
0. 071 

0.110 
1.000 

0.160 
0.210 
0.09b 
0.440 
0.1\0 
0.540 

0.110 
1.500 
0.250 
0.400 
0.21 0 

0.45 
0.41 

0.190 

0.59 
0.410 

' 0 
'0 
HO 
HO 
HO 
HO 

'0 
.0 

0.36 :: 
0.1 :: 
0.7 

0.98 
1.3 
1.4 
1.5 
1.7 

I.B5 
I.B8 : 

4.49 :: 
5.21 :: 
5.55 :: 

6.18 :: 
39.07 :: 

, ,-----_. --------------------------------------------------------_. ----------------------------------.--------------------------------------------------------_. -----------: : 

:: Si te TDTAl :: 
HPAHs :: 

Depth - It FluDr~nttlene : 

OLS-n 
Pyrrne Chrysen, S,nlo l. )- Benzoli)- 9l!nlolbl- Benlolk l- Indtnoll,2, Oibenloli.hJ : SenzoI9.h, il : 

Inthrac.enl.' pyrene flupunthent : fluoranthene : ] -cd lpyrenr .nthr.c.ene pervlene 
: : -----------------------_._----------------------------------------------------------------------------------_. ---------_. ---------.--------------------------------------: : 
: :F 6/H901 
: :D I/IHOI 
: :D9/HIOI 
: :R5/HTOI 
: :r3/HTOI 
: ; 16/H901 

: : U2IH801 

: :JIIIHJOI 
: :FS/HTOI 
: :IHII H901 
: :Y7JH801 
: :P IfHBOI 
::II9I H901 
: :J3JHBOI 
: :Q7/H801 
: :A3JHTOI 
: : DI2IHTOI 

: :RI3/HTOI 
: :H1IIHTOI 
: :H/HB01 
::lIfHB OI 

5 

, 
5.5 

5 

0.040 
0.2600 
0.041 
0.OB2 
0.180 
O. oU 
0.\50 

O.OU 
0.044 

O.OU 
0.042 
0.049 
0.051 
0.041 

0. 110 
0.11 

0.140 
0.190 
0.42 

1.2 
0.049 

0.040 

0.2bO 
0. 041 

0.082 
0.180 
0. 043 

0. \5 

0.043 
0.044 

0.042 
0.042 
0.049 
0.051 
0.041 
0:110 
0. 41 

0.140 
0. 190 
0.89 

I.l 
0.049 

0.040 

0.260 
0.041 

0.082 
0.180 
0.043 
0.150 
0.043 
0.044 

0.042 
0.042 
0.049 
0.051 
0.041 
0. 110 

0. 14 
0 .740 

0.23 
0. 94 

0.52 

0.049 

0.040 

0.260 
0.041 
0.OB2 
0.180 
0.043 

0. 150 

O.DU 
0. 044 
0.042 

0.042 
0.049 
0.051 
0.041 
0.110 
0. 12 

0. 14 0 

0. 190 
0.66 
0. 41 

0.049 

0.080 

0.5\0 
0.083 
0. 160 
0. 350 
0 .122 

0.310 

0.2 
0.23 

0.11 
0.41 
0.91 
0.92 

1.5 
0.35 

l.l 
0.310 
0.680 
0. 48 
7.8 

0.080 
0.510 

0.081 
0.160 
0.350 
0.087 

0.310 
0.086 

0.088 
0.084 
0.084 
0.098 
0. 100 
0.094 
0.340 

0. 110 
1.500 

o. , 
0. 74 
0.49 

0.098 

0.090 
0.510 
0.083 
0.160 
0 .350 

0.087 
0.310 

0.086 

0.0811 
0.084 
0.084 
0.098 
0.1 00 
0.094 

0.340 
0.110 
1.500 

O. , 

0. 74 

0.29 
0.098 

0.080 
0.510 

0.083 
0.160 
0.350 

0.081 

0.310 
0.086 
0.088 

0.084 
0.084 
0.098 
0.100 
0.094 
0.340 

0.110 
1.500 
0.31 

0.680 
0.27 

0.098 

0.090 
0.510 
0.083 

0.160 
0.150 
0.081 
0.]10 

0. 086 
0.088 
0.084 
0.084 
0.098 
0.100 

0.094 
0.340 
0.110 
1.500 
o.:no 
0.680 
0.210 
0.098 

0.080 

0.51 0 

0.08l 
0.160 
0.150 
0.087 

0.11 0 
0.086 

0.OS8 
0.084 
0.084 
0.098 
0. 100 
Q.094 
0.]40 

6.110 
1.500 
0. 48 

0.680 

0.29 
0.098 

.0 
'0 
.0 
' 0 
.0 
0. 122 : : 
0. 15 :: 

0.2 : : 

0.23 :: 
0.31 :: 
0.41 :: 
0.91 :: 
0.92 :: , " 

1.5 :: 

1.73 :: 
2.2 :: 

2.88 :: 

4.39 :: 
5.24 :: 

7.9 :: 
. , ------------------- -------------_. --------- ---- -- ----- -----------_._------------------------- ---------------------------------------------------------------. ------------ : : 

~ -------, ----., 



...--, ~ ~ 

HIGH IIOLECUlAR WEIGHT POlVnCLIC AIIOIIAIIC HYDROCARBONS IN SOIL - CONTiNUED 
HARt [ROI/SER 19as DATA 

Si tr Ofolh- ft ; FhlOfointllt'he: PYrlEme : (t;,yune : Benlo l . )- : Stnle!,,)- : Ben!D!b )- : 8enzolk )- : indrnoll,2, : Dibenzoli.hl : Benlolg ,h, il : TOTAL " 

" 1)11 : : i nlhr.icrne : !lyrene : f1l1or . nthene : fluorinlnrne : l -tdlpyrenl! : <in l hr.rene : jll'ry h!ne HPAks " . ------------- ---------------------------------------------------------------------------------------------------------------------------------------------------------- -- : . 
: :Nh/ tlBOI 7.S o.on D.on o.on 0.043 a.OBb O.OSb a.OSb 0.08b 0.08b 0.08b " " 
: :AJlIHBOI 7.S 0.04\ 0.041 0.04\ 0.04\ 0.092 0.082 0.082 0.082 0.082 0.082 " " 

I : :TlIHBOI 7.S 0.200 0.200 0.200 0.200 0. 400 0. 400 0.400 0.400 0. 400 0.400 '0 " 
: IN.11H801 7.5 O.OH 0.044 O.OH 0.ot4 0.OB8 O. OBB O.OBB O.OBB O.OBB 0.088 .0 .. 
: :S9/H801 7.S 0.042 0.042 0.042 0.042 0. 19 0.OB4 0.084 0.084 0.OB4 0.09 4 0.19 : : 

,) : :urHBOI 7.5 0.043 o.on o.on 0.043 0.29 0.085 0.095 .0.095 0.085 0.085 0.29 : : 
:: BIIIH101 , 0.100 0. 100 0. 100 0.\00 0.31 0.200 0.200 0.200 0.200 0.200 0.31 :: 
: :P9fHBOI 7.S 0. 12 0.22 0.091 0. 091 0.180 O.IBO 0. 180 0.180 0.190 0. 190 0.3 4 :: 

\ : :1II5JH801 7.5 o.on 0.043 o.on 0.043 0.38 0.0811 0.08b 0.0811 0.0811 O.OBII 0.18 :: 
: :R2IHBOI 7.S 0.095 0. 095 0.095 0.095 0.45 0. 190 0.190 0. 190 0.190 0.190 0.45 :: 
: :W12lH801 7.S 0.042 0.042 0.042 0.042 0.45 0.083 O.Oal 0.083 0.083 0.OB3 0. 45 .. 
:: AIIHTOI 0.051 0.051 0.057 0.051 0.45 0.110 0.110 0.110 O. HO 0.110 0.45 
: :uI/H80! 7.S 0. 041 0.041 0.041 0.041 1.5 0.OB3 0.083 O.O'l 0.093 0.083 1. 5 
: :03/H801 7.5 0. 0411 0.040 0.040 0.0411 I.b o.m 0.093 o.on o.on 0.093 I.b 
: :1I4/HBOI 7.S 0.044 0.044 0.044 0.044 1.' 0.08B 0.088 0.088 0.088 0.088 1.' 
: :65/H801 7.5 0.049 0.049 0.049 0.049 1.' 0.09B 0.098 0.098 0.098 0.098 1., 
: :P9/ H801 I II 0.081 0.081 0.OB1 0.OB1 0. 110 0. 110 0.110 0.110 0.110 0.110 . 0 
: atl/Haol I II 0.041 0.043 0.043 0.043 0.' 0.091 0.081 0.081 0.091 0.087 0.' 
: :A3/HTOI II 0.91 0.53 0.2 0.111 0. 17 O. l O.l 0.160 0.1110 0.160 2.59 
: :RIIH801 II 0.' 0. 46 0.58 0.51 0.17 0.64 0. 69 0.54 0.110 0.411 S.OS :: 
: :ll/HIOI II 0.049 0.049 0.049 0.049 b.2 0.099 0.099 0.099 0.099 0.099 b.2 :: 
: : -------------------------_. ------------------------------------------------- ---------------- -------------------------------------------------_. -------------------------: : 

I Repliute ulples 

, 
I 



., 

.. 
) 

) 

' 1 

., 

) 

, 
. j 

HJGH PlOlEWlAA WEIGH! POLYCYCLIC AROIlATiC HYIlROCAABONS IN SOil 
HISTOAJ[ DA !A 

.: Si le Depth- It FlLlor.tntllene: Puene ChrYSl'ne 
(0-21 

SenIO( oil - genzol.t) - lienzolb )- Benz oH I- Inornoll, 2. Il lbenlol • . hl: Henlolq. h. l l: 
.tnt tlu.cene pyrenr liLlor.tnthetle : fJllor.tnthene : 3-cdlDyrene .tnl nruene lIeryienf 

IDIAL 
HPAhs 

: :lB19 
! :LS6 

0.5 
0.5 

o 
1.5 

o 
o 

1.5 

0.29 4 
0. 108 
0.J26 
0.206 
0.25 
o.m 
1.204 
0.508 

0.115 
0.218 
0.25 

0. 121 
0.214 
0.114 
0.109 
0.127 
0.116 
0.011 

0.129 
0.05 
0.225 
0.084 

0.4U 
O. t6 

0.894 

0.17 
0.354 
0.08 
0. 54 
0.2J 
0.26 
0.28 

O. bb 
0.219 
0.11 
1.8 
1.2 

0. 65 
0.69 

0.124 

0.385 
0. 142 
0. 428 
0.211 
0.38 

0.311 

1.58 
0. 661 
0.44 
0.l6S 

0.328 
0.159 

0.281 
0.15 
0.141 
0.161 

0.152 
0.049 

0.11 
0.05 
0.21 

O.OH 
0.586 
0. 13 

1.113 
0.11 

0.465 
0.075 

0.23 
D.19 
0.2 

0~2J . 

0.88 
0.25 
0.19 

0.93 
0.58 

0. 48 
0. 49 

0.1 62 
0.13 

2.1 
0. 7 

0.98 
0: 15 

0.55 
1.2 

10 
1.6 
l .5 
5.5 
I.l 

------------------------------------------------------------------------------------.-----.--------._--------------_. _- --._---------------------------------_ ._---------- : 

: :lSD 4 
: :LB22 
: :ES I 
; :LSD3 
: :LB20 
: :LBll 
: :L823 
: :lB24 
; :L8lb 
; :lB9 
::lBI 
: :lSI 
: :LSII 
: !LB9 
: :lSS 
::ESl 
: :lS3 
; ;SI 52 
: :lB8 
: :lW2S 
: :lB18 

: : lSl 
: :lBIB 
; :lB6 
: : lSDI 
: :LB28 
: :lWI3S 
: :lW9S 
: :lWSS 
: :lWSS 
: :LB21 
: :LB12 
: :l921 

:: LB3 
: :lS9 
; :LBI1 
: :lW6S 
: :l WSVS 
: :tw7S 
: :llilIlS 
: : lB26 
: :lIlBS 
: :lBl1 
: :lS tO 
: :tBl 
: :lVI IVS 
: :l W6S 
: :lS1 

: LB2S 
: LUIS 
: l H28 

1.5 
0. 5 
1.5 

o 
1.5 
1.5 
0.5 
0.5 

o 
0.5 

o 
0.5 

o 

I.S 
0.5 
1.5 

o 
o 
o 

1.5 
1.5 
0.5 
1.5 

\.5 

1.5 
1.5 

1.5 
o 
o 
o 

1. 5 
2 

I.S 
0.5 

I.S 
1.5 

1.1 
l.118 
0.98 

2.l 
0.14 

1.2 
5.2 

2. Ul 
2. I 
l. 7 
7.2 

2.b61 

1.8 

0.lb5 
O.Obl 
0.183 
0.116 
0.1 
0.1ll 
O.b71 
0. 286 
0.188 
0.157 

0.141 
0.068 
0.1 2 

0.Ob4 
O.Obl 
0.011 

0.Ob5 
0.1 
0.012 
0.05 
0.127 
0.058 

0.251 
0.01ll 

0.501 
0.093 
0. 199 
0.12 
O. IB 
0.23 
0.54 

O.bl 
0. 49 

0.22 
O.lb 
O.J 

0.14 

0.55 
0.62 
0.87 
0.72 
2.7 

0.81 

O.il 
0.98 
0.94 

1.2 
I.J 

2.2 
2.1 
l. , 

15 
l. J 

0.092 
0.034 

0.102 
0.065 

0.015 
0.074 
0.370 
0.159 
0.105 

0.087 
0.018 
0.038 
0.Ob7 
O.Olb 
0.OJ4 
0.04 
0.036 
0.016 
0. 04 
0.05 
0.07 

0.032 
0.21 

0.035 

0. 16 
O.Obl 
0.65 
0.1 
0.1 

O. lb 
0.27 
0.23 
0.41 

0.22 
0.25 

0.27 
0.28 

0.1 
0. 45 

0.11 
0.4b 

I 
0.58 
0.55 
0.62 
0.5 

I 
I. l 
1.1 
J. I 
2.8 
J.8 
2.7 

0.202 
0.014 
0.224 
0.142 
0.09 

O.l6l 
0.821 
0. 349 
0.23 
0.191 
0.112 
D.OBl 
0.1 47 
0.019 
0.015 
0.081 
0. 08 
0.091 
0.088 
0.12 

0.155 
0.027 
0.301 
0.011 

0.615 
0.078 
0.241 
0. 13 

0.105 
0.16 
0.2b 
0.25 

0.454 
0.45 
0.52 
0.18 
0.24 
0.53 
0.4b 

0.5b 
0.34 

0,lb9 
0.5b 
0. 29 
0.12 
0.59 
0.45 

2.023 

1.8 
1.9 
1.8 
2.1 

I.' 

0. 716 

0 .264 
0.195 
0.503 
0.056 
0.578 
2.9J4 

1.238 
0.811 
0.618 
0.609 
0.295 
0.522 
0.219 
0.165 
0.31 
0.281 
0.051 
0.312 
0.05 

0.549 
0.05 

1.088 
0.213 
2.179 

0.1 
0.863 
0.2b 
0.11 

0.l5 
0.35 
0.39 
0 .b2 

0.85 
0.84 
0.29 
0.5 
1.1 

0.85 
0. 95 
0.75 

2.725 
1.1 

0.65 
I.. 
1.1 

0.99 
7. 112 

J. 2 
l.9 
1.1 
I.. 
9.~ 

0.b06 

0. 223 
O.b73 
0.42b 
O. J3 
0.489 
2.482 
1.048 
0.69J 
0.574 
0.51b 
0.25 
0.441 . ( 

0.23b ( 
0.224 { 
0.262 
0.239 
0.13 
0.2b4 

0.05 
0.4115 
0.05 

0.921 
O.lll 
1.844 

0.1 
0.11 

0.26 
0.11 

0.35 
0,]5 

0.19 

0.62 
0.B5 
0.84 

0.29 
0.5 
1.1 

0.85 

0.95 
0.15 

2.306 
1. 1 

O.bS 
I.. 
1.1 

0.99 
b.Ob9 

J.2 
l .9 

' .1 
I.. 
9.J 

0.385 : I 

0.142 
0.421 
0.211 

0.18 
0.311 

1.58 
O.bbl 
0.44 
0. 305 
0.128 
0.159 
0.281 
O. IS 
0.141 
0.167 I ( 
0.152 
0.l8 
0.168 
0.05 
0.29b 
0.135 
0.586 

0.141 
1.173 
0.149 

0.465 
0.211 
0.2 

0.12 
O. II 

0 .08b 
0 .8bl 
0.418 
0.28 
0.159 

0.23 
O. lll 
0.333 

0.34 
0.12 

1.4b7 

0. 433 
0.18 

0.101 
0.41 

0.2l 
3.862 

I.. 
1.1 
1.5 

1.8 
. : ~ 

0.149 
0.128 
0.181 
0.245 
0.37 
0.281 

1.429 
0.601 
0.398 
0.33 

0.291 
0.144 
0.254 
O.l3b 
0.129 
0.151 
0.118 

O.ll 
0. 152 
0.05 
0.2b8 
0.122 
0.53 
0.111 
LObi 
0.11S 
0. 42 
0.245 

0.18 
O.Obl 
0.05) 

0.046 
0.784 

0.318 
0.253 
O.IU 
0.05J 
0.284 
0.302 
0.079 
0.18 

1.328 
0.192 

0. 142 
0.277 
0.24 

0.18 
J .494 
0. 281 

0. 49 
0.b4 

1.W 
0.29 

0.624 
0.23 
0.b93 
0.439 
0.21 
0.504 

2.558 
1.019 
0. 11 2 
0.591 
0.531 
0.258 
0. 455 
0.243 
0.231 
0.27 
0.2411 
0.22 
0.212 
0.05 
0.419 
0.218 
0.948 
0.238 
1.899 
0.242 
0.152 
0. 439 
0.072 
O.IS 

0.22 
0.1l 

1.404 
O.l 

0.4S 
0.258 
0.25 

0.501 

0.54 
0.47 
0.43 

2.nb 
0.5b 
0.21 

0.b6 
0.5 

0.26 
b.253 

1.1 
1.1 
1.1 
5. '2 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

" 0.08b .. 

0.11 " 
0.17 :: 
0.21 :: 

0.255 :: 
0.21 : : 
0.29 ,. 

0.36 
0.64 
0.65 

1.025 
l.342 
2.MI 
2.b11 
2.b22 
3.02 . , 

1.419 :: 
3.b2 :: 
4.06 :: 

4.!17 :: 
4.81 :: 
4.95 :: 

5.215 : : 
5.18 : ; 

5. 8 :: 
1:1.39 :: 
b. 44 : : 

7.b7 : : 
7. 19 : : 

D .52 :: 
14. 3 : : 
\9.1 :; 

25 . 59 :: 
32.H :: 

34 . 2 :: 
43 :: 

: ,- ------ -- --._------- --- ------------------------------ ----------_._---------------------------------------------------------------------------------------------_. -------- : : 

~ ~ ---, 
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HIGH II llLECULAR Ii E1SifT POLYCYCLIC AROl\A lIC HYD ROCAR BONS IN SOil - CONTIN UED 
HISTORIC DATA 

51 tr ()ppth-it : F[1.I0r antllpn !< Pyr pne [Ilf,!, !>en! : Brn/ola)- Benlolal- : Benz olDI- : 6enlot k 1- Inaenotl,2, : Dibenlola.h): Benlo lq ,h,i J: lOTAL .. 
1)1-4. 51 : tlntt" <lCl'ne pyrene : IlUDuntnrhe : fJuofilntliene: l -cdlpyrrne ! anthr iu:l!ne : perylime HPAH~ .. 

-----.---- -------------------------------------------------------------------------------- ---------------- --------------------------------.-----._-----------------------;: 
: :lB4 0. 52 D.bBl 0.293 O.l b3 O. lsa 1.211B 1.071 0.1183 0,1118 J.IOb NO .. 
: :LBIll 0.12 0. 158 0.Ob8 0.038 0.083 0.291 0.248 0.158 0.14 3 0.256 NO .. 
: :lIi12S 0. 124 O. lbl 0. 07 0.039 0.0115 0.302 0,2Sb 0.1&1 0. 147 0.264 NO .. 
: :lllIS U 0.113 0. 148 0. 063 0. 035 0.017 0.215 0.232 0.148 0.134 0.239 ' 0 " 
: :lIlI OS 3 0.1 93 0.253 0.108 0.06 0. 133 0. 47 0.J98 0.253 0.229 0.4 1 ' 0 " 
: :182 •. 5 0. 22 0. 19 0.Ob8 0.06 0.083 0.293 0.248 0. 158 0. 141 0.25b 0.41 
: :L1I125 2.5 1.2 0. 44 0.15 0.011 0. 124 0. 418 0.311 0.236 0.213 0.382 \.861 
: :lIl5VS 3 0.31 0.22 0. 14 0.22 0.18 0. ' 0. 4 0.13 0. 153 0. 16 2. 42 
: : lBl 3 1.3 D. ) 0. 44 0.21 0. 249 0. 8BI 0.14 6 0. 415 0.429 0. 168 2.11 
: :UI3S 3 1.5 0.75 O.H 0. 21 0.17 0.27 0.27 0. 661 0.59B 1.071 3.51 
: :lB5 3 0. 45 0.15 0. 42 0. 11 0.33 D. ) D. ) 0.29 0.293 0. 31 1.8b 
: :LBI4 O.U 0. 49 0.'3 0.59 .0 •• 1.8 1.8 0. 315 0.339 D .• B.08 
: :lllIIS 2. 427 '.1 20 4.2 1.668 5.915 5.005 2.882 5.156 ~ ~ .3 
: : .-._ •• _ _ ••• _ •• • __ •••• _._ •• __ •• • _-- • __ ••••• _. _ . -. _ . - ._- - ------- • __ •• • _-- - --- _ . ------ ----- - - - __ p o. __ • ___ p o. ___ __ • ________ •• _. ___ •• ___ ._ ••• __ _ • __ • ____ • __ __ _ • __ , •• _. ___ • ___ • , 

:: Site Depth·1t FILIorillnthene : Pyrene tnr"sene Benzolil- Benzoli}- Benzolb)-: Benzol\ )- : Indenoll,2, Dibenzoli,bI: Benzo l q,h, il: TOTAL :: 
1>4 .5-7) inthricene p"rene fluorinlhene : f1L1orinlhene: ]-Cdl pyrent inln,.cene : per.,lene HPAHs : : 

: : - ___ po - • __ ____ _ • _ __ ___ ___ , __ ._ • • _ __ • __ • ____ _ ._ • ______ ••• • • _ ___ •• _ . - _ __ _ • __ • • •• __ _ •• ____ • • •• __ • __ _ ._ . - ____ _ __ • _____ • ___ ____ •• __ __ ._._. __ __ _ - •• _ ._. __ •• - ___ ._ ••• _. ______ •• _ : : 

:UIIS • 0.20b 0.211 0. 116 0.0115 0. 142 0. 501 0.4211 0.211 0.245 0. 419 ' 0 
:l1l7S • 0.113 0.1 48 0.063 0.015 0.017 0. 215 0.232 0.148 0. 134 0.239 .0 .. 
:LB2 0.168 0.22 0.094 0.052 0.115 0. 408 0.146 0.22 0. 199 0.156 .0 .. 
:LlIlI S 0. 143 O. qq 1.1 0.44 0. 099 0.15 0.296 0.1 88 : ( 0.17 0.105 2.51 :: 

: : _._--_ •• _ _ • __ •• ----_ . _ • • _ - -_._- - ---- - _._ •• _._- _ • •• _. - - - - _._---_ . _-_ ••• _-_._-_. __ P o ___ __ __ •• • __ • ___ •• _. __ • •• • __ _ __ •• ___ __ . _._._ •• ______ • ___ • ___ • _ _ • • _ _ - - __ _ •• _. ___ ____ ••• _: : 

:: Si t e Oepth· it Fluorilnlhene : Pyrlme thrysene 8enzo li)- Benlolil- 8enzo lb)' Benzolk )' Indenol l, 2, Dinenloli,hl : Benlo lq,h,i l: TOTAL :: 
on anthracene pyrene f!uoranthene: fluoranthe ne: 3'cdlpyrene anthruene oerv lene HPAHs :: ._ .. _ .... _-_._.-- ---._ ... _----_ .. _---_._-----... _--,---._-----_ .. __ . ',_. __ .. _--_._---------_ .. _-----------_ .. ---_ .. _---_ .. __ .--_._--_._---_._---_._--------_ .. _----------

LB' 
lilli IS 
LilliS 

10.5 

• 
).5 

0.598 

2.1 

0.185 

2.3 

0.116 
1.3 
2.8 

0. \81 0. 411 

0. 41 0. 151 
0.85 2.5 

1. 458 

1.243 
2. 411 11 

t.214 
1.052 
2. 087 

0. 785 
0.61:.9 
1.328 

0. 11 

0.6011 
1.202 

1.271 
1.084 

2.15 

. 0 
3.11 

to. 55 
: : --, ._ ... --- -. .. _ .. -------. -.--_ ... ---_. __ . --.-.. _. ----._ .. -------_. ----------. -.. -------~-' _. ---... --... _. --._---.. ------.. ----.-.---------._---_ .. --_. --_ .. -_. ---_ .. _ .. -: : 

~ ~ ~ , 
J 





PHTHALATES IN SOIL 
HART CROWSER 19BB DATA 

: :------------------------------------------------------------------ ----------------------- --------------------------- :: 
Depth Di-n -butyl 

:: Site in it : phthala te : 
10-2 1 : 

ButyI
benzyl 

phthalate 

Bi512- Di-n -octyI Di.ethyl Diethyl TOTAL" 
: ethylhexyll: phthalate : phthalate .: ohthal ate : PHTHALATES: : 

: phthalate : " " 
: :----------- -------------------------------- ------------------------------------------------------ ------------------- ;: 
: :09 / HBO I 
: :P6 /HBOI 
: :H7/HTOI 
: :R4/HBO I 
::KII / HTOI 
: : W3/HBO I 
::TII/HBOI 
: :OB / HBOI 
: : VS / HBO I 
: :PIO/HBOI 
: :PIIIHTOI 
:: I9 /H BOI 
: :JBIHBOI 
: : Ol/HBO I 
: : G6/HBO I 

. : :SS/HBO I 
:: IIIIHTOI 
: : 04lHBOI 
: :B9/ HTOI 
: :U/HTOI 
: :L9/HBOI 
: :MIO/H801 
: : Mb/H801 
: :S2/HBOI 
: :NIIHBOI 
: :Ci2 / HTOI 
: :G4/HBOI 
: : V9/H80 I 
: :Eb/HTOI 
: :Jb/H801 
: :02 /H801 
: :J4/HTOI 
: :Ul /HBOI 
: :Nl/HTOI 
: :TS/H801 
: :K5/HBOI 
: :R6/HBOI 
: :E9 / H8 01 
: :R7 / H801 
: :U7/HTOI 
: :P2 / H801 
: :V!lHBOI 
: :P7/HBOI 
: :NB/HBOI 
: :FI/HTOI 
: :L7/HBOi 
:: 813 /HBOI 
: :D I!lHTOI 
: :Sl / HBOI 
: :N8/HBOI 

0. 7 
0,5 

I 
0.5 

2 
0.2 

I 
0.2 

2 : 
0.4 : 
0.7 : 
0.5 
0.1 
0.1 

2 
1.5 : 

2 
2 : 

0.5 
0.6 
0.6 
1.2 
0.6 

2 
0.3 
0.6 

2 
0.5 

2 
2 
o 
2 

0.4 
0.5 
0.2 
1.1 
0. 0 

I 
1.9 
0.3 
0.7 
0. 7 

2 
0.6 
0.2 
1.5 
0.2 : 
0.6 : 

0.160 
0.2l0 
0.091 
2.l00 
0.074 
0. 160 
0.790 
2.600 
0. 160 
0.2 10 
4.900 
0.200 
2. 600 
O.OlB 
0. 072 
0.071 
O.IBO 
O. OBO 
0. 200 
0. 037 
0.038 
0.039 
O. OlS 
0.06B 
0.072 
0.075 
0.Ol7 
O.OBl 
O.Oll 
0.0 40 · ( 
0. 084 ( 
0.OB9 
0.073 
0.03B 
O. OBl 
0.054 
0.080 
0.077 
0. 09 1 
0.045 
0.080 
O.IBO 
0.200 
0.14 
0. 14 

0.190 
0. 039 
0. Ol7 
0,076 

2.2 

0. 160 
0. 230 
0.091 
2.300 
0.074 
0. 160 
0. 790 
2.600 
0. 160 
0. 210 
4.900 
0. 200 
2.600 
O.OlB 
0.072 
0.077 
O.IBO 
O.OBO 
0. 200 
0.Ol7 
0. 038 
0.039 
0.Ol5 
0.06B 
0.072 
0.075 
0.037 
0.OB3 
0.077 
0.040 
0. OB4 
0. OB9 
0.07l 
0.038 
0.083 
0.Ol6 
O.OBO 
0.077 
0.091 
0.045 
O.OBO 
o . IBO 
0. 200 
0. 100 
0.073 
0.190 
0.039 
0.83 

0.076 
0.220 

( 

( 

0.160 
0. 230 
0.091 
2.300 
0.074 ( 
0.160 ( 
0.790 
2.600 
0.160 
0. 210 
4.900 
0.200 . : 
2.600 ( 
O. llO ( 
0.072 
0.077 
O. IBO 
O.OBO 
0.200 
0.038 
0.044 
0.052 
0. 06B 
0. 07 

0.07l 
0.077 
0.079 

0.OB6 
0. OB7 
0.OB7 
0.09 

0.093 
0. 12 

0. 073 
0. 12 

0. 073 
0. 13 
0. 14 
0. 15 
0. 16 
0.21 
0. 27 
0.29 
0.17 
0.2 

0.34 
0. 64 
0. 16 , , 

!o t. 

0.42 

0.160 
0.2l0 
0.091 
2. 300 
0.074 
0.160 
0.790 
2.600 
0. 160 
0. 210 
4.900 
0.200 
2.600 
0.038 
0.072 
0.077 
O. IBO 
0. 080 
0.200 
0.037 
0.03B 
0.~39 

0.035 
0.06B 
0.072 
0.075 
0.037 
0.OB3 
0.033 
0.040 
0. 084 
0.089 
0.073 
0.047 
O.OB3 
0.036 
0.080 
0.077 
0.091 
0.045 
O.OBO 
0. 180 
0.200 
0. 100 
0.073 
0. 190 
0.039 
/) .037 
0.076 
0. 35 

( 

( 

0.160 
0. 230 
0. 091 
2.300 
0. 074 ( 
0.160 ( 
0. 790 
2.600 
0. 160 
0.21 0 
4.900 
0.200 
2.600 
0.038 
0.072 
0.077 
0.180 
O. OBO 
0.200 
0.037 ( 
0. 038 
0.039 } ( 
0.035 
0.06B 
0.072 
0. 075 
0.037 
0. 083 ( 
0.077 ( 
0.040 
0.OB4 
0.OB9 
0 .073 { 
0.038 
0.OB3 
0.036 
0.080 
0.017 
0.091 
0.045 ( . 
0.080 
0.180 
0.200 
O. iOO 
0.,)73 : ( 
O. t 90 \ 
0.039 : ( 
0.037 
0.076 
0.220 : ( 

0. 160 
0. 230 
0.091 
2.300 
0.074 
0.160 
0 . 790 
2.600 
0. 160 
0.210 
4.900 
0. 200 
2.600 
O. OlB 
0.072 
0.077 
O. IBO 
0.080 
0. 200 
0.037 
0.038 
0.039 
0. 035 
0.06B 
0.072 
0 . 075 

0.037 
0. 083 
0.077 
0.040 
0.084 
0. 089 
0.073 
0.038 
0.083 
0.036 
0.080 

0.077 
0.091 
0.045 
0.080 
0 . 180 

0.200 
0. 100 
0.073 
0. 190 
0.039 
O. !)37 
0.076 
0.220 

NO 
NO 
NO 
NO 
NO 
t/o 
NO 
110 
NO 
~m 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
t/o 
NO 

" " 
" " 

" " 
" " 
" " 

" " 
" " 
: : 
" " 
" " 
" " 
" " 

0.038 " 
0 .044 :: 
0.052 ,. 
0.068 : : 
0.07 :: 

0.073 :: 
0. 077 " 
0.079 ,. 
0.086 " 
0. OB7 " 
0.087 : : 

0 . 09 \. 
0.093 , 
0. 12 " 
0. 12 :: 
0.12 " 

0.127 , . 
O. i 3 " 
0.1 4 
0.15 " 
0.16 
0.2 1 , . 
0.27 :: 
0. 29 " 
0. 3 t : ~ 

0. 34 I. 

0. 34 
0.64 . I 

0.99 
, , 
I • .: " 

2.97 

: :--------------------------------------- --------- ----------------- --- --------------------- -- ------------------------- :: 
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PHTHALATES IN SOIL 
HART CROWSER 1988 DA TA - CONTINUED 

: :----------- ---------------------- -------------- ------------------------------- ----- ----.- . ------------------- ------- :: 
" " 
:: Site 

Depth ~i -n-butyI 

in ft : phthalate : 
0 2-4 .51 : 

8utyl
benzyl 

phthalate 

Bisl2- Oi -n-octy I Oi.ethy I Oiethy I TOTAL ' , 
: ethylhexyl) : phthalate : phthalate : ohthalate : PHTHALATES :: 
: phthalate : " 

::------------------------------------------------------------------ --------------------.---------------- ------------- :: 
: :GIOIHTOI 
: :09IHBOI 
: :C5IHTOI 
: iUO/ HBCI 
: :K3IHTOI 
: :i7IHBOl 
: :V3/HBOi 
: :S7IHTOI 
:: I4IH801 
: :010 1H801 
: :L1I1HBO I 
: :RIIHBOII 
: :MIIHBOI 
: :CII1HTO I 
: : B31HBO I 
: :06/ HBO I 
: :EII1HTOI 
: : J51HBOI 
: : 05/HTOI 
: :AIIIHTOI 
: :N2IHBOI 
: :E7IHTOI 
: :R I2I HTOI 

3 : 
2.5 : 

4 
2.5 

4 

0.038 
5.400 
0.200 
0.040 
0.055 

2. 5 0.035 
2.5 0.043 

4 0.053 
2.5 : 0.056 
2.5 : 0.09 
2.5: ( 0. 100 
2.5 : ( 0.083 
2.5 : 0.093 

4 0. 110 
2.5 : 0. 180 

3 : 0.1 20 
4 0.220 

2.5 0.230 
4 0.270 
4 0.040 

2. 5 0.083 
2.5 : 0.380 

3 : 0. 740 

0. 03B 
5.400 
0.200 
0.040 
0.055 
0.035 
0.043 
0.053 
0.056 
0.048 
0. 100 
0.083 
0.093 
0.110 
0.180 
O. [20 : 
0. 220 
0.230 
0.270 
0.040 
0.083 
0.380 
0. 740 

0.038 
5.400 
0.200 
0.040 
0.055 

0.038 
5. 400 
0.200 
0.040 
0.055 

0.035 0.035 
0.064 0.043 
0.068 0.053 
0.069 0.056 
0.048 0.04B 
0. 11 0. 100 
0. 21 0.083 
0.23 0.093 
0.24 .0 . 110 
0. 3 0. 180 

0,.37- ( . 0; 120 
0. 41 0.220 
0. 44 0.230 
0.81 0. 270 
0.82 0.040 
0.39 0.57 
1.1 0.380 
1.9 0. 740 

0.038 
5.400 
0.200 
0.040 
0.055 
0.035 
0.043 
0.053 
0.056 
0.04B 
0.100 
0.083 
0.093 
0.110 ( 
O.IBO ( 
0. 120 
0.220 
0.230 
0.270 
0.040 
0.083 
0.3BO 
0.740 

0.038 
5. 400 
0.200 
0.040 
0.055 
0.035 
0.043 
0.053 
0.056 
0.04B 
0.100 
0.083 
0.093 
0. 110 
0. 180 
0. 120 
0.220 
0.230 
0.270 
0.040 
0.083 
0.380 
0.740 

NO 
ND 
NO 
NO 
liD 
ND 

" " 
" " 
" " 

" " 
" " 

0. Ob4 : : 
0.068 " 
0.069 " 
0.09 :: 
0. 11 : : 
0. 21 : : 
0.23 " 
0.24 :: 
0. 3 :: 

0. 37 :: 
0.41 " 
0.44 " 
0.81 " 
0.82 " 
0.96 : : 

1 • 1 " 
1. 9 " 

: :--------------------- ----------------------------------------------------------------------------------------------- :: 
t Values indicate the averag e of replicate samples 

:: --------------------- ----- ------------------- --------------------------------- --------------------------------------
" " 
: : Si te 
" " 

Depth Di -n -butyl 
in ft : phtha late : 

0 4.5-71 : 

Butyl 
benzyl

phthalat e 

Bisl2- Di -n-octyl Oi.ethyl Oi.thyl TOTAL " 
: ethylhexyll: phthalate : phthalate : phthalate : PHTHALATES :: 
: phthalate : 

: ;------------------------ ---------------- ------------------ ----------- ----------------------------------------------- ;; 
: :RI3IHTOI 
: :012/HTO I 
: :JlI IHTOl 
: :J9IHBOI 
: :C3IHTOI 
: :O!IHTOI 
: :07IHBOI 
:: 'J7/ :1801 
:: 161H80 1 
: :M9 IHBOI 
: :09IHTOI 
: :OIIlHBOl 
: :F5 IH TOI 
::R5IHT OI 
: :F6IHBOI 
: :L1 iHBOII 
::J3IHBOI 
: :A3IHTOII 
: :U2IHBOI 
: :PIIH801 
: :HII1 HTOI 

6 : 
7 
7 
5 
5 
5 
5 
5 
5 : 
5 
5 : 
5 : 
5 
7 
5 
5 
5 : 
5 : 
5 
5 : ( 

5.5 : 

0.190 
0. 740 
0.043 
0. 100 
0. 180 
0.260 
0. 170 
0.042 
0.043 
0.051 
0.041 
0.042 
0.044 
0.082 
0.040 
0.049 
0.047 
0.086 
0.150 
0.049 
0.340 

0.190 
0 . 740 

0.043 
0.100 
0.180 
0.260 
0.170 
0.042 
0.043 
0.051 
0.041 
0.042 
0.044 
0.082 
0.040 
0.049 
0.047 
0.086 
0. 150 
0.0 49 
0.340 

0. 190 
0.740 
0.043 
0. 100 
0.180 
0.260 
0.170 
0.D48 
0. 048 
0.059 
0.063 
0.095 

0. 1 
0. 11 
O. i ! 

0.135 
0. 16 
0.18 
0.21 
0.35 : ( 
0. 75 

0.190 
0. 740 
0.043 
0.100 
0. 180 
0. 260 
0. 170 
0.042 
O " , . u 't.) 

0. 051 
0. 04 1 
0.042 
0.044 
0.082 
0.040 
0.049 
0.047 
0.086 
0. 150 
0. 049 
O. HO 

0. 190 
0.740 
0.043 
0. 100 
0.180 : ( 
0. 260 
O. l70 
0.042 
0.043 { . 
0.051 
0.041 
0.042 
0.044 
0. OB2 
0.040 
0.049 
0.047 
0.086 
0. 150 
0 . 049 : ( 

0.340 

0.190 
0.740 
0.043 
0.100 
0. 180 
0.260 
O. j70 
0.042 
0.0-+3 
0. 051 
0. 041 
0.042 
0.044 
0.082 
0.040 
0.049 
0.047 
0.086 
0.150 
0.049 
0.340 

'10 

NO 
~O 

'10 
';0 

, 
" 

1) ,') .!8 " 

O . C~8 " 
0.059 " 
0.063 J, 

0.095 
0. 1 .. 

O. ! 1 
O. i I " 

0. 135 " 
0. 16 
0. 18 
0. 21 " 
0.35 
0. 75 " 

" --------------------------------------------------------------- -----------------------------------------------------" 
, Values indicate the average of reolicate samoles 



r 
PHTHALATES IN SOIL 
HART CROWSER 1988 DATA - CONTINUED 

:: ----------------------- -------- --------------------------------------------- -------------------.--.--._------------- :: 
" Depth Di-n-butyl Butyl - 8i5 12- Di -n-octyl Di.ethyl Diethyl TOTAL " " 
" 5 i te In ft : pht halate : benzyl- · ethy I hexy I) . phthalate . phthalate : phthalate : PHTHALATES " " · . . " 

" 1>71 phthalate · phthalate : " · " 
: :--------------------------------------------------------.----------------------- -- -------------------------------- -- :: 
: :S9/H801 7.5 : 0.042 0.042 0.042 0.042 0.042 0.042 NO " " 
: :WS/H801 7.5 · 0.043 0.043 0.043 0.043 0.043 ( 0.043 ND .. , 

" 
::U lIHBOI 7.5 · 0.041 0.041 0.041 0.041 0.04 1 ( 0.041 NO · .. 
: :R2 /HBO I 7.5 · 0.095 0.095 0.390 0.095 0.095 0.095 tiD " · " 
: :N3/HBOII 7.5 : 0.043 0.043 0.049 0.043 0.043 O • .J43 0.049 " 

: :03/HBOI 7.5 : 0.046 0.046 0. 05 0.046 0.046 0.046 0.05 .. 
: :AlIHTO I 9 0.057 0.057 0.084 0.057 0.057 0.057 0.084 " 
: :AIJ/HBOI 7.5 : 0.041 0.0 41 0.OB9 0.041 0.04! 0.041 0.089 " 
: :116/HBOI 7.5 : 0.043 0.043 0.1 0.043 0.043 0.043 0.1 " 
: :P9/HBOI I 7.5 : 0.091 ( 0.09 1 0.11 0.091 0.091 0.091 0.1 i " 
: :K6/HBO I 7.5 · 0.043 ( 0.043 0. 11 0.043 0.043 0.043 0. 11 :: · : :U4/HBOI 7.5 : 0.044 0.044 0.14 0.044 0.04 4 0.044 0.14 " 
: :G5/HBOI 7.5 : 0.049 0.049 0.15 0.049 0.049 0.049 0.15 .. 
: :WI2/HBOI 7.5 · 0.042 0.042 0. 15 0.042 0. 042 0.042 0.15 " · .. 
: :BII/HTOI B · 0.100 0. 100 0.3 0.100 0.100 0. 100 0.3 · " 
:: WH801 . 7.5 -: ( 0.200 0'.200 0.52 0. 200 0.200 0.200 0.52 " " 
: :--------------------------- ------------------------------------------._---.-------------_.-.---.-------------------- :: 

• Values indic ate the ayer a g~ of replicate samp les 



[ 

PHTHALATES TN SOIL 
HISTORIC DATA 

: :-------------------------------------------------------------------------------------------------------------------- :: 
" " 
:: Site 

Depth Di-n -butyl 
in ft : phthalate : 
10-21 : 

8utyl
benzyi 

phthalat e 

8i512- Di-n-ootyl Di.ethyl Diethyl TOTAL: : 
: ethy1hexyll: phthalate : phthalate : phthalate : ?HTHALATES: : 
: phthalate ; ., 

; :-------------------------------------------------------------------------------------------------------------------- :; 
: :LBI9 
:: L825 
: : L52 
:: LB8 
:: ESI 
: : L~9S 
: :LWIIV5 
: : LW5VS 
: :UAI3S 
: :LB20 
: : LB13 
: :L812 
: :LSD3 
: : lSI 
: :ES2 
: :LB28 
:: L828 
: :lS3 
: : LB23 
: :L821 
: : L824 
: :LS6 
: :lB2b 
: :LB27 
: :L89 
: :L51 
: :lBll 

: :LB16 
: : L817 
: :LW5S 
: :LS7 
: :L89 
: ~ LSn 
: : LW 2S 
:: LW 7S 
: : SI 52 
: : L511 
: :l\J6S 
: :U5S 
: : L83 
: :LB3 
: :LW6S 
: :LBI8 
: : L5D4 
: : L818 
: :UH1S 
: : L~8 S 
: :LSS 
: : L8b 
: :LSlO 
::UH1S 
: :LS9 
: : LSDI 

0. 5 : 
o : 

0.5 : 
o : 
o : 
o 
2 : 
o : 
o : ( 

I. 5 ( 
1.5 : 
1.5 : 

o 
1.5 

o 
o 

1.5 : ( 
0.5 : ( 
0.5 : 
0 . 5 : 
1. 5 : 
0. 5 : 
I. 5 : 

o : 
I. 5 : 
0.5 : 

o : 
o : 

I.S 
I.S 
0.5 

o 
1.5 

o 
o 
o 

0.5 
I. 5 : 
I. 5 : 
1.5 : 
I. 5 : 
1.5 
I.S : 

o : 
1.5 

o 
o 

0.5 
o 
o : 

1. 5 : 
o : 
o : 

0.752 
0.54 1 
0.287 
0.577 
0.15 
0.281 
7.54 
0.317 
0.39 
3.084 
I. 302 
0.816 
0.607 
0.548 
0. 15 
0.529 
0.626 
0. 328 
0.859 
1.692 
0.713 
0.277 
0.845 
0.547 
0.31 t 
0.293 
0.599 
0.641 
0.612 
0.345 
0.33 4 
0.325 
0.529 
0.263 
0.082 
0.05 
0.33 

0.651 
0. 319 
0. 311 
0.82 
0.607 
2.291 
0.836 
1. 144 
2.865 
0.21 

0.297 
0.292 
0.083 
6.833 
0. 084 
0.907 

( 

( 

( 

0.789 
0.568 
0. 30 1 
0.606 
0.11 
0.295 
7.908 
0.332 
0.41 
3.23S 
!.365 
0.856 
0.637 
0. 575 
0.11 
0. 555 
0.656 
0.344 
0.901 
I. 775 
0. 748 
0.291 
0.887 
0.573 
0.326 
0.307 
0.628 
0.372 
0.642 
0.36 1 
0.35 
0.341 
0.555 
0.276 
0.304 
0.05 
0.293 
0.683 
0.335 
0.326 
0.86 
0.637 
0.67 

0.877 
0.88 

3.004 
0. 52 

i.b 
0.49 

0. 307 
7.167 
0.28 1 
0.951 

0.642 
0. 462 
0.24S 
0.493 
0.087 
0.24 
6. 437 
0. 27 
0.333 
2.633 
1.111 
0.697 ( 
0.519 
0.468 
0. 087 ( 
0.452 ( 
0.534 
0.28 
0.733 
I. 445 
0.609 : ( 
0. 236 
0.722 
0. 467 
0.265 
0.25 
0.511 
0.547 
0.08 
0.11 
0.15 
0. 18 

0. 22 
0. 18 

0. 12 
0.238 
0.37 
0.39 
0.31 
0. 41 
0.6 

I. 955 
0. 71 

0.976 
2.4 45 

0. 3 
0. 51 
2.7 
, 7 , .. 
0.3 

i4 

0.183 
0. 132 
0.07 
0. 141 
0.33 
0.068 
0.67 
0.077 
0.095 
0.752 
0.317 
0. 199 
0.148 
0. 134 
0. 33 
0. 129 
0. 153 
0.08 
0.209 
0. 413 
0. 174 
0.068 
0. 206 
0. 133 
0.076 
0.071 
0.146 
0.156 
0. 149 
0.084 
0.08 1 
0.079 
O. :29 
0.06 4 
0.071 
0. 15 

0.068 
0. 159 : ( 
0.078 : ( 
0. 11 
0 . 18 

0. 148 
0.559 
0. 204 
0. 279 
0.699 
0.075 
0.072 
0.047 
0. 071 
! . ~67 
0.065 

II 

0.569 
0.409 
0.217 
0.437 
0.028 
0.212 
5. 701 
0 .239 

0.295 
2.332 : { 
0.984 
0. 617 
0. 459 
0. 415 
0.028 
0.4 
0. 473 
0.248 
0.649 
I. 28 
0.539 
0.209 
0.639 
0. 413 
0.235 
0.221 
0.453 
0.484 ( 
0. 463 ( 
0.261 

0.275 
0. 198 
0.105 
0.:11 
0.079 
O. !O3 
2.759 
0.116 
O. i 43 
1.128 
0.476 
0.299 
0.222 
0.201 
0.08 
0. 194 
0. 229 
0. 12 
0.314 
0.619 
0.261 
0. 101 
0 . 309 

0.2 
0. 11 4 
0.1 07 
0.219 
0.234 
0.224 
0. 126 

0.252 : ( 0. 122 
0.246 0.119 
0.4 0.19' 
0.199 0.096 
0.219 O. t06 
0. 05 : ( 0. 05 
0.211 0. 10 2 
0.492 0.238 
0.24 1 '< 0.1 17 
0. 235 (. 
0.62 
0. 459 
!.732 
0.632 
0.B65 
2. 16b 
0. 232 : ( 
0.225 
0. 221 : < 
0.221 
S. ie7 

0.203 
0. 686 

0. 114 
0.3 
0.222 
0.838 
0.306 
O. -tIS 

(), 89 

O. t 12 
O. :09 
0. 107 
O. lD7 

0.C98 
0.332 

1m 
ND 
140 
!lD 
ND 
NO 
NO 
:10 
NO 
NO 
NO 
NO 
tID 
NO 
ND 

. NO 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
ND 
tID 
NO 
tID 

.. .. 

.. 
" 

" : : .. .. .. .. .. .. 
.. 
" .. 
" 
: : 

.. .. .. .. .. .. 
: : 
:: 
" .. 
" .. .. 
" .. 
.. 
" 

0.08 " 
0. 11 : : 

O. 15 : ~ 

O. t8 : : 
0.:: 

0.22 
Q.262 
0 .27 ,. 
1\ ':' "1 " v . ,J,J 

0.37 '. 

V.n 
0. 59 " 
0.6 " 

0 .67 I. 

0 . 71 
0.88 . . 
0.89 
1. 03 
2. 11 " 

3. 237 :; 
3.783 

6.3 
14 .084 

20 

: :-------------------------------------------------------------------------------------------------------------------- ,; 



PHTHALATES IN SOIL 
HISTORIC DATA - CONTINUED 

: :---------------------------------------------------------------.-------------------------------_.------------------- ; : 
" Depth 

, Di -n-buty I 8utyl - 8i512- Di -n-octyl Di.ethyl Di ethyl TOTAL " " , 
" Site in It 

, 
phthalate 

, 
benzyl - : ethy I he,y II : phthala te , phthal ate , phthalate : PHTHALATES " " , , , , " 

" 0 2-4.5) : phthalate 
, 

phthalate 
, 

" , , " 
" " ----._------.-.---._-------------------------------------------------------- --------------------------------- -------" 
: :lB IO 3 : 0. 308 0.323 0.263 0.075 0.233 0.1 13 NO " 
: :lWI 2S 2.5 : 0. 461 ( 0. 483 0.393 0.112 0.348 0. 169 ND 
: :LW5VS 3 0.331 ( 0.347 0. 282 0.081 ( 0.25 0. 121 NO " 
: :LB5 3 : 0.633 0.664 0.541 0. 154 0. 479 0.232 NO " " 
: : LBI4 3 0.732 0.768 0.625 0.179 0.554 0.268 NO ' . 

" 
: :LB4 , 

1.333 1.398 1.138 0.325 1.008 0.488 ND " , 
: : LOllS 3 6. 218 6.521 5.308 : .51 7 4.701 2.275 NO " " 
: :L WI OS 3 0.494 0.518 ( 0.122 0. 12 0. 373 0. 181 NO : ~ 
: :lWIS 4.5 : 0. 289 0.303 ( 0.246 0.07 0.213 0. 106 NO " 
: :lW2S 3 : 0.318 0.333 0.17 ( 0.078 0.24 0. 116 0. 17 " 
: :L B7 3 : 0.927 0.972 0.43 ( 0.226 0.701 0.339 0.43 " " 
: :lW3S 3 

, 
1.291 1.354 0.49 0. 315 0.97b 0.472 0.49 " , 

" 
: :LB2 4.5 , 

0.308 15 0. 19 0.075 0.233 0. 113 15 . 19 " , 
: :------ --------------------------------------------------------------------.----------------------------------------- :: 

::---------------------------------------------------------------------------------------------.---------------------- :: 

:: Site 
" " 

Depth : Di -n-butyl 
in It : phthalate : 

1> 4.5-71 : 

8utyl
benzy l

phthalate 

8i512- Di-n-octyl Di.ethy l Diethyl TOTAL : : 
: ethylhe'yll: phthalate : phthalate : phthala te : PHTHALATES : : 
: phthalate : 

: :-------------------------------------------------------------------------------------------------------------------- :: 
: :LWIS 6 

, 
0.529 0.555 0.452 0.129 0.4 0. 194 NO " , 

" 
: :LW7S 6 0.289 ( 0.303 0.246 0.07 0. 218 ( 0. 106 IlD " 
: :LWIIS 6 

, 0.368 ( US6 0.43 0. 09 0. 278 ( 0.135 0. 43 " , " 
: :L82 6 : 0.429 2.3 1.3 0. 105 0.325 0. 157 3. 0 " " 
" ------------------------------------------- ------ ---------------------------------- ---------------------------------

: :-------------------------------------------------------------------------------------------------------------------- :: 
" " 
:: Site 
" " 
" 

Depth Di -n- butyl 8utyl- 8i51 2- Di-n-octyl Di.ethyl Diethyl TOTAL :: 
in It : oh t Mala te : benzyl- : ethylhe,yll: , hthal . te : ohthalate : ,h tMalate : PHTHAL.q TES :· 
1) 71 : ohthala t e : oh t halate : 

" ------- ---- -- --- --------- ----- --------- ---------------------- --- -------- --------------- ------------ --- --------------
: :LWII S 
: :LB9 
: : LW liS 

7.5 
10 .5 : ( 

9 : ( 

2.593 2.719 2.213 
1.533 : ( 1. 60 7 : ( 1.308 : ( 
1.307 : ( 1.371 : ( 1.116 : 

O.b32 
0. 374 : ( 
0.67 : ( 

!. 9b 0.949 :10 
1. 159 : ( 0.56i: ~ NO 
0.988 : ( 0.478 : 0. 6i ,. 

: :------------- ------------ ------------------------------------------------ --- ---- ---------------------- -------------- :. 



PHENOL DATA 



• 
) 

) 

' ) 

't 

PHENOLIC COKPOUNDS IN SOi l 
HARI CROWSER 1988 DAlA 

Site 
~-~-~ ~ ~------- ---- - --- -- ------------ - - - --- ------------------- - _._----------- --- ... _-_._------------------------_._-------------------------------------------------------------------------------------------------

Depth 1, 4-Dlllitro-: 
III ft pneno l 
10-11 

~-Nltro

onenol 
~.6-Dlnitro- : 

1-le tbyl

Dllenol 

Pllenol 2' Chloto
pnenol 

2-IIetllyl
Dhenol 

~-IIt'thyl

phenol 
2-Nitto

pnenol 
2, ~-Oi 

lethyl 

pbenol 

2,~-Di

cbloro

pnenol 

~-Chloro- 2,4 , 6- lri- TOTAL :: 
3-le tllyl- chloro- PHENOLS : : 
pllenol pllellol 

2, 4.5-1rl

cll ioro
Dhenol -._----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

: :09/H801 
: :U1/HBOI 
; :1I8/HBol 
: :6b/H801 

: :J8/Hiol 
: :8I1HBol 
: ;P7lHBOI 

: :R6/HBol 
: : TWHBGI 
: :VIIHBOI 
: :UlIH101 
: : I~/HBOI 
: ;PII)/HBGI 
: :D3/H801 

: :H7IHIOI 
:: L ~/H801 
:: B~/HIOI 
: :R4IH8ol 
: :D8/H8ol 
: :lllHBol 
: :E9/HBol 
: :NB/HBol 
;' :521H801 

: :N!lH8ol 
: :04/HBol 
: :R7/HBol 
: :OIIlHIOI 
: :B13/H801 

: :P2lHBol 
: :V5/H8ol 
: :J4/HIDI 
: : ISIH801 
: : III /HIOI 
: :P6/HBol 
: :FIIHIol 
: :1I10/H801 
: :1I3/H10I 
: :S5/H801 
: : ll/Hfol 

: :641HBOl 
: :KIIIHTOI 
: :V9/H801 
: :[12/HI01 
: :W3/H801 

: :tI6 / HBol 
: :D2IH801 
: ;PII IHIOI 
: :KS / HBGI 
:: JII/HBOI 
: :E6/HIol 

0.7 
o 

O. ) 
0.1 
O. ) 
0.1 
0.7 
0.1 

1 
O.l 

0.' 
1 

0.5 
1 

0.5 

0.5 
1 

0.6 
1.1 
0.6 
1.1 
0.6 
1.5 
0.6 
1.5 
0.1 

1.' 
0.1 

1 
0. ' 

1 
0.5 

0.6 
1 

0.1 
1 

O.l 

0.6 
1 

0.1 
0.6 

1 
1 

0.5 
0.5 

1 

1. bOO 
0.130 

1.000 
0.720 
b.OOO 
0.1bO 
2.000 
O.BOO 
1. ~OO 
1.800 
0. 450 

2.000 
2.100 
0.180 

0.910 
0.181.1 
2.000 

3.000 
b.OOO 
1.900 
0.170 

2.100 
0. 680 
0.110 

0.800 
0.910 

0.310 
0.390 

0.800 
1.600 
0.890 
0.810 
1.800 

1.100 
0.7lO 
0.190 

0.380 
0.110 

0. 310 
0.110 

0.140 
0.810 
0.150 

1.600 
0.150 
0.840 
, .000 

O.lbO 
0. 400 

0.170 

1.600 
0.130 

1.000 
0.720 
6.000 
0. 160 
2.000 
0.800 
7.900 

1.800 
0.450 

2.000 
2. 100 
0.180 
0.910 

0.180 
2.000 
1.000 

6.000 
I.~OO 

0.110 

1.200 
0.~80 

0.720 

0.800 
O.~IO 

0.310 

0.190 

0. 800 
l. bOO 
0. 890 
0. 830 

1.800 
2.300 
0.130 
0.l90 
0.l80 

0.110 

0.310 
0.l1o 

0.140 
0.810 
0.150 

l.bOO 
O. lSO 
0.840 
9.000 

C.3bO 
0.400 
0.110 

1.600 
0.130 
1.000 
0.720 

b.OOO 
0.160 
2.000 
0.800 
1.900 

1.900 
0. 450 
2.000 

2.100 
0.l80 
0.910 

0.l90 
2.000 
3.000 
b.OOO 
1.900 

0.110 
1.100 
0.680 
0.120 
0.800 
0.91 0 

0.l10 
0.390 

0.800 
1.600 
0.890 
0.830 
1.800 

2.100 
o.no 
0.390 
0.380 
0.110 

0.110 

0.110 
0.140 
0.810 
0.150 

1.600 
0.150 
0.840 
9.000 

O.JbO 
0.400 

0.770 

O.I~O 

0.013 
0.100 
0.012 
2.bOO 

0.016 
0.200 
0.080 
0.190 

0.180 
0.045 
0.200 
0.210 

0.018 
0.091 

0.018 
0.200 
2.300 
1.600 
0.190 

0.011 
0.220 
0.068 

0.012 
0.080 
0.091 

0.011 
0.039 

O.OBO 
0.160 
0.089 
0.081 
0.180 
0.210 
0.013 
0.039 

0.03B 
0.011 

0.011 
0.011 

0.014 
0.081 
0.015 

0.160 
0.015 
0.084 
4.900 

0. 19 

0.' 
0.11 

0.160 
0.013 
0 .100 
0.012 
2.600 

0.016 
0.200 
0.080 
0.190 
0.180 

0. 045 
0.200 
0 .210 

0.038 
0.091 

0.0lB 
0.200 

2.100 
2.600 
O.I ~O 

0.071 
0.220 
0.06B 
0.071 
0.080 
0.091 .( 

0.031 { 

0.039 

0.080 
0.160 
0.089 

0.08l 
0.180 
0.230 
o.on 
0.019 
0.018 

0.017 
0.031 

0.031 
0.014 
0.083 
0.015 

O.lbO 
0.015 
0.084 

'.900 
0.016 
0.040 

0.017 

0 .160 
0.011 
0.100 
0.011 

2.600 
0.016 
0.200 
0.080 
0.190 

0.180 
0.045 
0.200 
0.210 

0.018 
O.O~I 

0.0lB 
0.200 
2.100 
2.600 

0.190 
0.011 
0.220 
0.068 

0.012 
0.080 
O.O~I 

0.031 
0.019 

0.080 
O.lbO 
0.089 
0.083 
0.180 
0.210 
o.on 
0.019 

0.0lB 
0.017 

0.011 
0.011 
0.014 
0.083 

0.015 
0.1 60 
0.015 

0.084 
4.900 
O.Olb 

0.1 
0.19 

0.160 
0.013 : ( 
0.100 : ( 

0.071 
2.600 
0.01b 
0.200 
0.080 

0.190 
0.180 
0.045 
0.200 

0.210 
0.018 

0.091 
0.018 
0.200 

1.l00 
2. 600 
0.190 
0.071 
0.220 

0.068 
0. 012 
0.080 

0.091 
0.Ol7 

0.01' 
0.080 
0.160 
0.08~ 

0.081 
0.180 
0.230 
0.013 
0.019 
0.018 

0.011 

0.031 
0.011 
0.014 

0.081 
0.075 
0.160 

0.0lS 
0.084 
4.900 
0.016 

O.lll 
0.41 

0.110 
0.140 
0.200 
0.140 
5.200 
0. 150 
0. 41 0 
O.lbO 
1.600 
0.110 
O.MO 
0.400 

0.410 
0.016 

0.180 
0.076 
0.410 
4.bOO 

5.100 
0.310 
0.150 
O.UO 
0.140 
0.140 
0.160 

0.180 
0.014 
0.017 

0.160 
0.110 
0.180 
0.110 
O.UO 
0.410 
0.150 
0.011 
0.015 

0.150 

o.on 
0.013 
0.150 
0.110 

0.150 
O.llO 
0.010 
0.110 
9.900 

0.013 
0.080 

0.150 

0.160 
o.on 
0.100 
0.012 
2.bOo 
O.Olb 
0.200 
0. 080 
0.190 

0.180 
0.045 
0.200 

0.110 
0.018 
0.091 

0. 018 
0.200 
2.100 
2.600 
0.190 

0. 011 
0.220 
0.068 

0.012 
0.080 
0.091 

0.031 
0.019 

0.080 
O.l bO 
0.089 
0.081 

0 .180 
0.230 
0.01l 
0.019 

0 .018 

0.011 
0.011 
0.011 
0.014 

0.08l 
0.015 
0.160 

0.035 
0.084 
4.900 

O.Olb 
0.11 
0.19 

0.110 
0.140 
0.100 
0.140 

5.200 
0.150 
0.410 

0.160 
1.600 
0.110 

0. 090 
0.400 
0.420 

0.016 
0.180 
0.01b 
0.410 
4. 600 

5.100 
0. 310 
0.150 
0.410 

0.140 
0.140 
0.160 

0.180 
0.014 
0.011 

O.lbO 
0.110 
0.180 
0.110 

0.360 
0.410 
0.150 
0.011 
0.075 

0.150 
0.013 

0.013 
0.150 
0.110 
O. ISO 
0.130 
0.010 
0. 110 

~. 900 
o.on 
0.080 
0.150 

0.310 
0.140 
0.200 
0.140 

5.200 
0.150 
0. 41 0 
0.160 
1.600 

0.110 
0.090 
0.400 
0.410 

0.016 
0.180 
0.016 
0. 410 
4.bOO 

5.100 
0.l70 
0.150 
0.430 

0.140 
0.140 
O.lbO 
0.180 
0.014 
0.017 

O.lbO 
0.110 
0.180 
0.110 
0.3bO 
0.410 
0.150 
0.017 
0.015 

0. 150 
0.013 
0.01l 

0.150 
0.110 
0.150 
O.llO 
0 .010 

0.110 
9.900 
o.on 
0.080 
0. 150 

0.3 10 
0.140 
0.200 
0.1 40 
5.200 
0.150 
0.410 
O.lbO 
1.600 

0.310 
0. 090 
0.400 
0. 420 

0.016 
0.180 
0.016 
0.41 0 
~.bOO 

5.100 
0.310 
0.150 
0.410 

0.1 40 
0.140 
0. 160 

0. 180 
0.014 
0.011 
0. 160 

0.310 
0.180 

0. 110 
O.lbO 
0.410 

0. 150 
0.017 
0.015 

0.IS0 

0.013 
0.013 
0.150 

0.110 
0.150 

0.330 
0.010 
0. \10 
9.900 

0.013 
0.080 

O.ISO 

0.310 
0.140 
0.200 
0 . 140 
5.200 

O.ISG 
0.410 
0.160 

1.600 
0.310 
0.090 
0.400 

0.420 
0.076 
0.180 

0.016 
0.410 
4.600 
5.100 
0.310 
0.150 
0.430 

0.140 
0.1 40 
0. 160 

0.180 
0.014 
0.011 

0.160 
0.310 
0. 180 
0.110 

0.3bO 
0.410 
0.150 
0.011 
0.015 

0.IS0 
o.on 
o.on 
0.150 

0.110 
0.150 
o. llO 
0.010 
0.110 
9.900 

0.013 
0.080 

0.150 

~ 

~ 

~ 

~ 

~ 

.0 
~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

" 0.19 : ; 

0.8l :: 
l.Sb :: .. --------------------------------------------------------~---------------------------------------------------------------------------------------------- ------------------------------------------------------------ : . 
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PHENOLIC COIIPOUNDS IN SOil 
HART [ROMSER 14188 DATA - CONTINUED 

; ; -------------------------------------------------------------------.-------------------------------------------------------------------------------------------------------------------------------------------- ---: : 
" Site Delltn : 2, 4-Dinitro-: 4-Ni tra- 4,b-Olnitro-: Phenol 1-[1'110(0- 2-Plethyl- Hlethyl- 2-Hi tra - 2, 4-0 i- 2,4-01- 4-Chiorg - 2,4.6-Tri- 2, 4.5 -in - TOTAL " 
" In It : IIhl!nol pnenol : 2-.ethy l - : pheno l pllenol phenol pheno l artllyl - cllioro - : l-.ethyl- : chloro- ch iaro· : PHENOLS : : 

" D2- 4. 5l : phenol phenol phenol phenol phenol phenol " 
: :---------------------------------------------------------------------------------.--------.----.. ------.-----------------------------------------------------------------------------------------------------------:: 

• : :V3/H90\ 2.5 0.410 0.410 0.410 0.410 0. 410 0.410 0.410 0.9110 0.410 0.9110 0.9110 0.9~0 0.9/10 " " 
:: U/HBOI 2.5 0.5~0 0 . 5~0 0.5~0 0.05& 0.05& 0.05& 0.05& 0.110 0.05& 0. 110 0.110 0.110 0.110 '0 " 
: :RIIH901 2.5 0.930 0. 930 0.910 0.093 0.093 0.083 0.091 0.110 0.083 0. 170 0.170 0.110 0.\70 '0 " ) : :1I&/H801 l 1.200 1.200 1.200 0.120 0.120 0. 120 0. 120 0.250 0.120 0.250 0.250 0.250 0.250 '0 " 
: all/HBOI 2.5 0.9]0 0.910 0.910 0.093 0.093 0.0Il 0.093 0.190 0.093 0.190 0.190 0.190 0.190 .0 .. 
: :£1IH101 2.5 1.800 1.800 UOO 0.180 0.180 O. lBO ( 0.380 0. 1&0 O.leO 0.760 0.760 0.160 0.7&0 .0 " ) : :t5/H101 2.000 2.000 2.000 0.200 0.100 0. 200 ( . 0.200 0.400 0.200 0.400 0.400 0. 400 0. 400 '0 " 
: :RI 2I H101 7.400 1.400 1. 400 0.140 0.140 0.140 0.140 1.500 0.740 . : ( 1.500 1.500 1.500 1.500 '0 " 
: :83/H80\ 2.5 1.900 1.800 1.800 0.\80 0.\80 0.180 0.180 0.170 0.180 0.170 0.170 0.370 0.110 '0 " .: ) : :S11 HI01 I 0.510 0.510 0.510 0.051 0.051 O.OSl 0.051 0.110 0.051 0.110 0.110 0.1\0 0.110 .0 " 
: :09lHBOI 2.5 4.000 4.000 4.000 5.400 5.400 5.400 5. 400 1.000 5.400 1.000 1.000 1.000 1.000 .0 " 
: :CIIIH101 I 1.100 1.100 1.100 0. 110 0.1I0 0.110 0. 110 0.210 0.\10 0.210 0.210 0.110 0.110 .0 " 
: :OIO/ HBOI 2,S 0.480 0.4BO 0. 480 0.0411 o.ole 0.048 0.048 0.096 0.048 0.09b 0.096 0.096 0.09b '0 " 
: :UIHTOI I 0.550 0. 550 0.550 0.055 0.055 0,055 0.055 O. tlO 0.055 0.110 0. 110 0.110 0.110 . 0 " 
: :J5/H80\ 2.5 2.100 2.100 2.100 0.210 O.llO 0.210 0.210 0.470 0. 2l0 0. 410 0. 410 0.470 0.410 .0 " 
: :EIIIHtOI I 2.100 2.100 1.200 0.220 0.220 0.110 0.110 0.440 0.120 0.440 0. 440 0. 440 0. 440 .0 " 
: :1I7/HBOI 2.5 0.150 0.150 0.150 0.015 0.035 0.015 0.015 0.071 0.015 0.071 0.071 0. 011 0. 011 .0 " 
:: A1I1HTO I I 0. 400 0.400 0.400 0.040 0.040 0.040 0.040 0.080 0.040 0. 080 O. OBO o.oeo 0.080 ' 0 " 
: : lII1HBOI 2.5 1.000 1.000 1.000 0.100 0.1 00 0.100 0. 100 0.210 0.100 0.110 0.110 0.210 0.210 '0 " 
: :N2IHBOI 2. 5 0.810 0.810 O. BlO 0.093 O.Oel O.GIIl 0.083 0. 170 O.Oel 0.110 0.170 0.110 0.110 .0 " 
: :lI0/HBO I 2.5 0. 400 0.400 0.400 0.040 0.040 0.040 0.040 0.090 0.040 0.080 O.OBO O.OBO 0.080 '0 " 
: :1I5/HI01 2.700 2.100 2.100 0.210 0.170 0.170 0.210 0.540 0.210 0.540 0.540 0.540 0.540 '0 " 
: :G IO /HTO\ 0.180 O.lBO 0.180 : ( 0. 190 0.018 O.Ole 0.048 0.011 0.018 0.011 0.011 0.011 0.011 o.ole :: 
: :----------------------------------------------------------------------------------------------.----------------------------.---------------------------------------------------------------------------------------:: 

.i 

) 
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PHENOU[ COIIPOUNDS IN SOil 
HART [ROWSEll 1988 DATA· CONTINUED 

.. Site 
.... _ ... _ . .. _--_._- --..... __ . __ ... -._ . . . _._--.---_. __ .. _-_._._ .. _-------_._-_ .. _-------_ ... __ . .. _._-_ .. _--_ .. _-_ .. __ .. __ ._-----------------------_ .. _._--------_.-------------_._--_ .. _-----_._------------------_.:: 

Depth : 2,4 -Dinitro·: 4-N i tro· 
In It : "henol pheno l 

1>4.5-11 : 

4,6-Dinitro- : 
2-lethyl· 
phenol 

Phenol 2-(hloro· 
phenol 

2-lIethyl
phenol 

Hltthyl· 
"henol 

2-Nlt(0-

pheno l 
4-Chloro- 2,4,b - Tr i · TOTAL :: 
l -Iethv l- (Ill oro- PHENOLS: : 

2,4 -0i 
lethyl· 
phenol 

2, 4-01 -
d,loro
phenol phtnol phenol 

1, 4,5 - 1'1 -
(hior o· 
ohenol 

: :-----------------------------------._------._---------------_._---------------------------_._---------------------------------------------------------------------------------------------------------------------." 
::U2IHBOI 5 1.500 : ( 1.500: ( 1.500: ( 0.150: ( 0.150: (0.150 0.150 : (0.110 0.150 : ( 0.110: (0.110 0.310 : (0.310 NO 
: :HIIIHTOI 5.5 ( 3.400: (3.400 3.400 : (0.340 0.340 0.140 0.140 (0.680 0.340 : ( 0.6BO: (0.6BO 0.680 : (0.6BO NO 
: :lIl1HBOI 5 ( 1.700: ( 1.700: ( 1.700: ( 0.170: ( 0.110: (0.110 0.110 : ( 0.340 0.110 : { 0.140 : ( 0.140 0.340 : ( 0.140 NO 
: : F5/HTOI 5 : ( 0.440 : ( 0. 440 : ( 0.440: ( 0. 044 : ( 0.044: (0.044 0.044 : ( 0.OB8 0.044 ; ( O.OBB : ( 0.OB8: ( 0.088: (O.OB B NO 
: :VllHBOI 5 : ( 0.420 0. 420 : ( 0.420 0.042 : ( 0.042 0.042 0.042 ( 0.084 0.042 0.OB4 : ( 0. OB4 : ( 0.094: ( 0.084 NO 
:: IIIl / HTOI 0 : ( 1.'00 1.'00 : ( 1.'00 0.1'0 : ( 0.190 0.1'0 0.190 0.310 : ( 0.190 0.310 : ( 0_310: ( 0.110 0.110 NO 
:: 16/ H801 0.430 0.410 : ( O.UO 0.043 : { 0.043 0.043 0.043 0.081 O.OU 0.087 : ( 0.081: ( 0.087: ( 0.081 NO 
: :F6/ HBOI 0.400 0.400 : (0.400 0.040 0.040 0.040 0.040 0.080 0.040 0.080 0.080 : ( 0.080: (0.080 NO 
: : "9IH801 0.510 0.510 0.510 : (0.051 0.051 : ( 0.051: (0.051 0.100 0.051 0.100 0.100 : ( 0.100 ( 0.100 NO 
: :1I5/HTOI 1 0.820 0.820 0.820 : ( 0.082 0.082 : ( 0.OB2: (0.082 0.100 0.OB2 0.160 0.100 : ( 0.100: ( 0.100 10 
: lOll/HIOI 5 ( 0.420 0.420 0.420 : {0.042 0.042 : ( 0.042: ( 0.042 0.084 0. 042 0.084 0.084 : ( 0.084 : ( 0.OB4 NO 
: :JVHBOI 5 : {I.DOO 1.000 1.000 : ( 0.100 0.100 : ( 0.100: (0.100 0.210 0.100 0.210 : ( 0.210: ( 0.210: ( 0.210 NO 
: :Jl/HBOI 5 0.410 0.410 0. 410 : {0.041 0.041 0.041 (0,041 0.0'i4 0.041 0.094 0.094 : ( 0.094: (0.0'i4 NO 
; lOI/HYOI 5 2.600 2.000 : ( 2.600: {0.200 0.260 : ( 0.200: (0.200 0.510 0.200 : (0.510 0.510 : ( 0.510: (0.510 ND 
: :09/HTOI 5 0.410 0.410 : ( 0.410: {0.041 0.041 : ( 0.041: (0.041 0.081 0.041 : (0.081 0.083 : ( 0.083: (0.083 NO 
: :PIIHBOI 5 0.4'i0 0.490 : ( 0.4'i0: (0.049 0.049 : ( 0.04'i: (0,049 0.0'i8 0.049 : {0.0'8 0.098 : ( 0.098: (0.098 NO 
:: 012/I1tOI 1: ( 1.400 7.400 ( 1.400: ( 0.140 0.140 : { 0. 140 : ( 0_140 1.500 0.140 : (1.500 1.500 : ( 1.500: { 1.500 NO 
::0/11101 5 : ( 1.800 1.800 1.800 : { 0.180 0.180 : ( 0.180: ( 0.180 0.350 0.180 0.350 : ( 0.350 : { 0.350 : (0.350 ND 
: :U/IIBO I 5 : ( 0.490 0.490 0.490 : ( 0.04'i 0.049 : ( 0.049: (0.049 0.098 0.04' : ( 0.098: ( 0.098: ( 0.098: ( 0. 098 NI): : 
: :JIIIHtOI 1 : ( 0.430 0.410 0.430 : ( 0.043 0.043 : ( 0.043: (0.043 0.086 0.04J : ( 0.OB6: ( 0.086: ( 0.080: (0.080 NO:: 
::A3/HTOIt 5: ( 0.860: ( 0.800: ( 0.860 0.24 : ( 0.080: (0.086 0.12 : ( 0.110: < 0.086: ,< 0. 110: ( 0.110: ( 0.110: (0_110 0.36 :: 

: ; - -------~----------~-----~--------~---~--------~---------------------------._--------------------------------------------------------------------------------------------------------------------------------------;: 
, lIepliute ulple 

" Site 
:: -- ----------------- - -------------~---- -- ---- ------- -----------------------------_._- ----_._-------------------------_._----_._----------------------------------------~--.----------- ----.---~--------------------- : : 

Depth 
in It 
D1') 

2, 4-Dinitro-: 
phtno l 

4-tH tro
phrnol 

4, 6-Dinitro-: 
2-.rthy 1-
phenol 

Phtno l 2-Chloro
phtnol 

2-"ethyl
phrnoi 

4-"ethyl
phrnol 

2-Nitro
phenol 

4-Chloro
l-uthyl-

T01Al : : 
PHENOLS :: 

Z,4-Di
lethyl 
phtnol 

2,'-Di 
chloro
phenol phenol 

2,4 ,6-lr i 
chloro
phenol 

2,4.5- lr i 
(hi oro
ahenol : : ----------------------------------------------------------------------------------------------------------------____ A_A. _____ --______ --______________________ -_____________ --_______________ -_____ -________________ : : 

: : 03/H801 
: :1I4/HBOI 

) .5 
) .5 
7.5 
) .5 
7.5 
7.5 
) .5 

0.400 
0.440 

0. 410 
0.430 
0.410 

0.950 
0.410 
1.0ilO 

0. 410 
0.510 
o. no 
0.440 

2.000 
0.420 
0.4'i0 

0.910 

0. 460 
0.440 : ( 

0.410 

O.UO 
0.410 
0.950 
0.430 
1.000 

0.420 
0.510 
0. 430 

0.440 
2.000 
0.420 

0.490 
0.910 

0.460 
0.440 
0.410 

O.UO 
0.410 
0.950 
0.430 

1.000 
0.420 
0.510 
0.430 

0.440 
2.000 
0.420 
0.490 

O. '10 

0.046 
0.044 

0.041 
0.043 
0.041 
0.0'i5 

0.043 
0.100 
0.042 
0.051 

0.043 
O.OU 

0.200 
0.042 
0,049 

0.091 

: :UI/IIBOI 

: :U/ HBOI 
: :AIl/IIBOI 
: :R2I HBOI 
: :1I5/HBOI 

: :B11I1I1 01 
: :S9/HBOI 
: :AIIHTDI 
: :N6/I1BOI 
: :N1 /H801 
: :13/H801 

: :IIIVHBOI 
: :S5/HBDI 
: :P9/HBOI 

B 
) .5 

) .5 
) .5 
) .5 
) .5 
) .5 
) .5 

0.046 
0.044 : ( 
0. 041 : ( 

0.043 
0.041 
0.095 

0. 043 
0.100 
0.042 

0. 051 
0. 043 
0.044 

0.200 
0.042 
0.049 
0.091 : ( 

0.046 
0.044 : ( 

0. 041 : ( 

o.on 
0.041 
0.095 
O.OU 
0.100 

0. 042 
0.051 
0.041 
0.044 

0.200 
0.042 
0.049 

0.0'11 

0.046 
0.044 : ( 
0.041 : ( 

0.041 
0.04J 
0.095 
0.043 
0.100 
0.042 

0. 051 
0.041 
0.044 

0.200 
0.042 
0.049 : ( 
0. 091 : ( 

0.093 

o.oBB 
0.081 
0.085 

0.OB2 
0.190 
0.086 

0.200 
0.084 

0. 110 
0.086 
0.088 
0.400 

0.083 
0.098 
0.180 

0.046 
0.044 : ( 
0.041 : ( 

0.043 
0.041 
0.095 
0.043 
0.100 
0 .042 

0.051 
0.043 
0.044 

0.200 
0.042 
o.on 
0.091 

0.0'i3 
0.089 : ( 
0.083 : ( 

0.085 
0.OB2 
0.1'i0 
0.086 
0.200 
0.084 

O.JlO 
0.086 
0.088 
0.400 

0.083 
0.0'i8 
o. t80 : ( 

0.093 : ( 

0.08B : { 
0.083 
0.085 

0.082 
0.190 

0.086 
0.200 
0.084 
0.11 0 

0.086 
0.088 
0.400 
0.083 

0.098 
0.180 

0. 0'3 
0.08B : ( 

0.081 : ( 
0.085 

0.082 
0.190 

0.086 
0.200 
0.084 

0. 110 
0.086 

0.088 
0.400 
0.081 
0.098 
0. 180 : ( 

0.091 
0.OB8 

O.OBl 
0.085 
0.082 
0.190 
0.086 
0.200 
0.08C 

0. 110 
0.086 

0.088 
0.400 

0.083 
0.098 
O. IBO 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 
: :---------- - ------. -~ -----.----.-------- -- -------------------- - ~-- ------------ .- ------------------------~---~~-----------~- ~---------------.------------- - --- -----.-----------------------------------------~-------: : 
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PHENOLI C CO"POI.INDS IN SOIL 
HISTORIC DATA 

-- --~ 

Si te 
, , . - - - _ •• -- - --•• • _ ••• - - - - - - - - - _ ••• --- -- - - - - - --- --------- -- ----- -- __ ow • ________ __ _ - - - ________ - - - - - __ - - - - - _ _ - ___ _________ _ - - _ _ _ _ __ - __ - - - - __ - - - - - ___________ _ ____ - - - - ___ - ____ - __ ____ - ____ - _____ - __ _ - - - - - - - - _____ - - _____ _ 

Depth 2,4-Dlni tro-: 
In It pheno l 
10-1 1 

4-Nltro
ohenol 

4, II-Dinitro -: 
1-nthyl

phenol 

Phenol 1-( hlo(0-
phenol 

2-IIl't hrl 
aheno I 

4-IIl'thyl
phenol 

2-Nl tro
phenol 

2. 4-0£
.e thvl
IIlIenol 

4-Chloro- 2, 4,II -Tri-
3-uth,l- ch loro-

TDTAL 
PHENOLS :: 

2, 4-01 -
chlorll 
pllenol phenol phenol 

2, 4,S -Iri
(hloro
onenli l : : _ _ _ _ A _o W ____ __ _ _ ___ ___ _______ _ ______ _ ___ __ _ ______________ _ _____ _ ____________ _ ___ __ ___ _ _______ _ • _ ___ _ __ _ _________________ __ ___ _ ____________ _ _____________ • _____ __ _ ______ ___ _______ __ _______ _ ____ • _ _________________ _ : : 

: :tB19 
: :lSl 

0.5 : { O.bOb O.lbl 
0.161 
0.311 
0.419 
0.41 
0.1 45 
0.05 
0.14 
0.19 
0.143 
0.12S 
0.S2b 
0.296 
0.268 
0.42 
0.198 
0.408 
0.2b4 
0.142 
1.504 
0.141 
0.317 
0.159 
0.156 
0.16 
1.117 
0. 135 
0.558 
0.282 

0.258 
0.154 
0. 299 
0.1l1 
3.678 
0.152 
0.lb8 
I.J91 
3.J33 
0. 13b 
0. 105 
0.IJ7 
0.412 
0.212 
0.148 
0.258 
O.US 
0. 143 
0.n7 
0.442 
0.29b 
0.15 
O .• 
0.152 

0.202 
0.09 
0.112 
0.21 
0.1l 
0.08 
0.05 
0.017 
0.105 
0.019 
0.011 
0.454 
0 .161 
0.141 
0.1l 
0.219 
0.224 
0.145 
0.078 
0.S21 
0.018 
0.115 
0.081 
O.OSb 
0.088 
0.615 
0.074 
0.101 
0.155 
0.142 
0.OS5 
0.16 4 
0.012 
2.m 
0.083 
0.092 
0.769 
1.833 
0.015 
0 .lb8 
0.015 
0.221 
0.161 
0.191 
0.142 
0.349 
0.019 
0.\47 
0.243 
O. lbl 
0.082 
0.22 
O.OSl 

0.189 
0.J5 
0.172 
0.901 
0.081 
0.312 
0.05 
0.301 
0.41 
0.307 
0.21b 
1.175 
O.Ul 
0.575 
0.081 

O.SSb 
0.877 
0.5bS 
O.lOb 
3.215 
0.104 
0.683 
0.J41 
O.JJS 
0.144 
2.402 
0.291 
1.199 
0.60b 
0.555 
o.m 
0.642 
0.2S1 
7.908 
0.326 
O.lbl 
3.004 
7.1 61 
0.293 
0.65b 
0.215 
0.881 
0.628 
0.148 
0.555 
1.J6S 
0.301 
0.573 
0.951 
O.bH 
0.019 
0.017 
0.21 

: :lBIII 
: :LB13 
: :ESI 
: :tSS 
: :51 S2 
: lLS2 
: :UIIlS 
: :LSI 
: :LII2S 
: :L111 
: :tSDl 
: :tIl 
::ES1 
: :L112 
: :LSD4 
: :tB2S 
: lL B6 
: :lI20 
: :UllS 
: :LII6S 
: :LB9 
:' :tIlSS 
: :t S3 
: :tB18 
: :LS6 
: :l818 
: :L18 
: :LI22 
: allsvs 
: :LBI1 
[ :LS9 
: [tll\lVS 
[ :lI9 
: :LIISS 
: :LIIIIS 
: :LIIIIS 
: :tSIl 
: [lI28 
: :LII9S 
: lll2b 
: :LIII 
: :L124 
l :lB28 
: :UIl 
: lLS IO 
: :lI21 
: :LSDI 
: :LII6S 
: :LII8S 
: :LBl 
: [til 

0.5 : ( 0.2b9 
o : ( 0.5111 

0.5 : < 0.1191 
o : ( 0.38 

0.5 : { 0.219 
0.05 

D.5 : ( 0.211 
0.314 

O.S : ( D.236 
o : ( 0.212 

0.5 : ( 1.362 
o : ( 0.489 

1.5 : { 0.441 
o ( 0.38 

1.5 0.651 
0.673 

o ( O.Ub 
o : ( 0.215 

1.5 : ( 2. 4S2 
D.213 

1.5 0.524 
o 0.262 

1.5 0.251 
0.5 0.2M 
1.5 : ( I.S44 
0.5 : { 0.223 
1.5 0.921 

0.465 
1.5 0.42b 

o 0.255 
1.5 : ( 0.493 

0.216 
b.069 

1.5 : { 0.25 
1.5 : ( 0.277 

2. 306 
1.5 : ( 5.5 
0.5 : ( 0.224 
I.S : ( 0.504 

0. 226 
1.5 : ( 0.68 

o : ( 0.482 
1.5 : ( 0.514 

: ( 0. 42b 
1.5 : ( 1.04S 

o : ( 0.236 
0. 4~ 

0.13 
1.5 0. 489 

o 0.247 
1.5 O.bb 
1.5 0.25 

0.459 
0.204 
0.391 
0. 524 
o.on 
0. 181 
0.05 
0.115 
0.21S 
0.179 
0.16 
1.0J2 
o.n 
0.314 
0.021 
0.498 
0.51 
0.33 
0.178 
1.881 
0.117 
0.397 
0. 198 
0.195 
0.2 
I.J97 
0.169 
0.691 
0.152 
0.321 
0.193 
0.173 
0.161 
4.598 
0. 189 
0.21 
\. 747 
4. 161 
0.11 
0.J82 
0.111 
0.515 
O.JIS 
0.435 
0.123 
0.194 
0. 179 
0.331 
0.553 
0.31 
0.187 
0.5 
0.189 

0.404 
0.179 
0.344 
0. 461 
0.24 
0 .159 
0.05 
0.154 
0.21 
0.151 
0.141 
0.908 
0.326 
0.294 
0.25 
0.438 
0.449 
0.29 
0.157 
1.655 
0. 155 
0.149 
0.175 
0.171 
O.l1b 
1.219 
0. 149 
0.614 
0.31 
0.2S4 
0.17 
0.128 
0.144 
4.046 
0.lb7 
0.185 
1.537 
1.661 
0.15 
O.llb 
0.151 
0.454 
0.J21 
0.183 
0.284 
0.b98 
0.151 
0.293 
0. 481 
0.126 
0.165 
0. 44 
0.1111 

0.642 
0.285 
0.541 
0.131 
0.21 
0.254 
0.05 
0.245 
0.lJ3 
0.25 
0.224 
1.445 
0.519 
0.468 
0.24 
0.b91 
0.114 
0.462 
0.249 
2.613 
0.211 
0.5Sb 
0.278 
0.212 
0.28 
I. 95S 
0.23b 
0.916 
0.493 

0.'52 
0.27 
0.522 
0.229 
6.437 
0.165 
0.294 
2.445 
5.81J 
0.11S 
0. 534 
0.24 
0.722 
0.511 
0.609 

0. '52 
1.111 
0.25 
0. 4bl 
0.774 
0.511 
0.262 

O.J 
0.29 

0.587 
0.261 
0.5 
0.b7 

0.045 
0.232 
0.05 
0.224 
0.105 
0.229 
0.205 
1.121 
0.414 
0.428 
0.046 
0.U7 
0.652 
0. 422 
0.218 
2.401 
0.226 
0.50S 
0.254 
0.249 
0.256 
1.18S 
0.216 
0.893 
0. 451 
0.413 
0.247 
0. 418 
0.209 
S.8SS 
0.242 
0.269 
2.23b 
S.J33 
0.218 
0. 489 
0. 219 
0.66 
0.467 
0.557 
0.413 
1.016 
0.229 
0. 421 
0.70B 
0.414 
0.24 
0.b4 

0.242 

0.844 
0.175 
0.119 
0.963 
0.11 
0.313 
0.05 
0.322 
0.418 
0.329 
0.295 
1.889 
0.681 
0.615 
0.1l 
0. 915 
0.938 
0. 607 
0.127 
J.4b 
0.J2S 
0.13 
0.165 
0.358 
0.168 
2.57 
0.311 
1.28J 
0.b48 
0.594 
O. JSS 
0. 681 
0. 301 
S.46 
0.348 
0.3B1 
3.214 
1.6111 
0.311 
0.102 
0.315 
0. 948 
0.672 
0.8 
0.594 
1.46 
0.329 
O.bll 
1.018 
0.181 
0.345 
0.92 
0.J'8 

0.11 
0.141 
0.281 
0.317 

0.06 
O. l] 
0.05 
0.126 
0.111 
0.129 
0.115 
0.143 
0.261 
0.241 
0.061 
0.J58 
0.3b7 
0.218 
0.12S 
1.354 
0.127 
0.28b 

0.11l 
0.14 
0.144 
1.006 
0.122 
0.502 
0.254 
0.2l2 
0.139 
0.269 
0.118 
1.11 
O.Ub 
0.151 
1.25S 
J 
0.122 
0.275 
0.121 
0.371 
0.261 
0.113 
0.212 
0.571 
0. 129 
0.24 
0.39S 
0.261 
0.135 
{I .l6 
O.13b 

0.251 
0.114 

. 0.219 

0.293 
0.083 
0. 101 
0.05 
0. 098 
0.1l1 
0.1 
0.09 
0.518 
0.207 
0.181 
0.084 
0.279 
0.2S5 
0. IS5 
0.1 
1.051 
0.099 
0.222 
0.111 
0.109 
0.112 
0.182 
0.095 
0.391 : .; 
0.197 
0.181 
0.108 
0.209 
0.092 
2.575 
0.106 
0.118 
0.978 
2.313 
0.095 
0.214 
0.09b 

0.289 
0.204 
0.241 
0. 181 
0.444 
0.1 
0.187 
0.31 
0.201 
0.105 
0.28 
O.IOb 

0.167 
O.lbl 
0.113 
0.419 
0.032 
0.145 
0.05 
0.14 
0.19 
0. 143 
0.128 
0.826 
0.296 
0.2b8 
0.032 
0.198 
0. 408 
0.264 
0.142 
1.504 
0.1 41 
0.317 
0.159 
0.15b 
0.16 
1.111 
0.135 
0.558 
0.282 
0.258 
0.154 
0.299 
0.131 
1.618 
0. 152 
0. 168 
1.197 
J.JJJ 
O.llb 
0.305 
O.1l1 
0. 41 2 
0.292 
0.148 
0.258 
0.635 
0.141 
0.2bl 
0.442 
O.lI! 
0.15 

0.' 
0.152 

0 .55 
0.244 
0. 469 
0. 628 
0.07 1 
0. 211 
0.05 
0.21 
0.286 
0.214 
0. 192 
1.21S 
0.444 
0.401 
0.072 
0.591 
0.611 
0.396 
0.214 
2.251 
0.212 
0.416 
0.238 
0.231 
0.24 
l.61b 
0.203 
0.837 
0.421 
0.381 
0.232 
0. 448 
0.196 
5 .511 
0.221 
0.252 
2.09b 
5 
0.20' 
0.458 
0.205 
0.b19 

0.438 
0.522 
0.187 
0.952 
0.214 
D •• 
0.1Ib4 
0. 444 
0.225 
0.' 
0 .221 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

'D 
~ 

~ 

~ 

0.079 , . 
0.317 :: 
C.Sh :: 

------ - - ---.---- - - - -- - ------ ---- - ------ ----- _ . - -- - - -------------- - --- ------ --- - - - - - ------- -- ------ ----- -_.-------- -- - ------- -- -------- ---- - -- -- ------- - --- -- ---~-------------- - ----- - ---------- --- - - --------------... 
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PHENOLIC CIl"PIlUNDS 1M Sllll 
HI5T1lRl ( DATA - CDlHINU[1l 

-"- -----. -~ 

: ; -------- -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------: ; 
51 t e Dep t h : 2, . -llinl tro- : 4-Nl tro

in It : pheno l pheno l 
02- L 51: 

4,.!.-Dlnit ro -; 
2-I~thyl

phenol 

Phenll] 2-Chloro
phen ol 

2-"ethyl 
pllenol 

'-"ethy]
phenol 

2-Ni tro
phenol 

2, 4-0 i
lethyl 
phenol 

2, '-ll i
chloro
oheno l 

4-(hioro - 2,',.!.-1rl-
l-.etllyl - chloro -
ohenol pheno l 

2,~ ,5-TrJ

chIaro
ohenli l 

TOT AL •• 
PHENOLS : : 

: : ------------------------- -------------------- --------------------------------------------------------- ------------------------------------------------------------------------------------------------------------ -: : 
: :L 8l 

: :l1l2S 
: :l1l51JS 
: :uns 
: :l814 
: :lllIIS 
: :lHl O 
: :UIIOS 
: :l85 
: :l1l12S 
: :lU 
: :llfIS 
: :LB2 

3 
3 
3 

U 

'.5 
•. 5 

0.1U 
0_25.!. 
0.211.!. 
1.039 
0.589 
5.005 
0_248 

0. 398 
0.51 
0.311 
1.013 
0.232 

0.248 

0.452 
0.155 
0.1.!.! 
0 . .!.3 
0.351 
1.011 
0. 15 
0.241 
0.309 
0.225 
0_65 
0.14\ 
0.15 

0.2 49 
0.085 
0.089 
0.34G 
0. 19.!. 
1.668 
0.081 
0.133 
0.11 
0. 124 

0.358 
0.011 

O. OBl 

0_ 912 
O.lH 
0.147 
1.354 
0.768 
6.521 
0. 323 
0.518 
0.664 
0.483 
1.398 
0.303 
O.ll 

0.565 
0.194 
0.202 
0.187 
0.446 
1.791 

0. 188 
0.301 
0.38b 
0.281 
0.81l 
0.116 
O.IBa 

0.497 
0.171 
0. 111 
0 .693 

0.393 
3.336 
0.1 65 
0.265 
D.34 
0. 247 
0.715 
0.155 
0.165 

0.191 
0. 211 
0.282 
1.102 
0.625 
5.308 
O.U3 
0.422 

0.541 
0.393 
1.118 
0.24.!. 
0.21 

0.123 
0.248 : { 
0.258 
1.008 

0 .511 
4.853 
0.241 
0.38.!. 
0. 494 
0.111 
1.041 
0.225 
0.241 

1.04 
0. l57 

0.37\ 
1. 449 
0.121 
11 . 916 

0.146 
0.554 
0.11 
0.511 
1.496 
0.324 
0.2U 

0. 407 
0. 14 
0. 145 
0.567 
0.321 
2.73 
0.ll5 
0.211 
0.218 
0. 202 
0.585 
0.127 
0.1l5 

0. 316 
0.109 

0.113 
0. 44 1 
0 .25 

2.123 
0.105 
0.169 
0.216 
0. 157 
0.455 
0.099 
0.105 

0. 452 
0.155 
0.161 
0.63 
0.357 
3.0l3 

0. 15 
0.241 
0.l09 
0.225 
0.b5 
0. 141 
0.15 

a.U8 
0. 211 

0. 242 
0. 945 
0.5U 
4.55 
0.22b 
0.1111 

0.4113 
0.337 
0.91b 
0.211 

0.22b 

' 0 
' 0 
.0 
. 0 
' 0 
'0 
. 0 
. 0 
NO 

' 0 
.0 
.0 

0.44 .. 

:: -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------:: 
: : ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- : : 
.. Site Depth : 

in It : 
04.5-11: 

2,4-Dinitro-: 
phenol 

4-Nitro
phenol 

' ,6-Oin itro-: 
2-.ethyl
phenol 

Phenol 2-Chloro
phenol 

2-"ethyi
phenol 

4-"ethy l 
phenol 

2-Mi tro
phenol 

2,4-Di 
lethyl
phenol 

2, 4-Di
chloro
phenol 

4-Chloro- 2,4,6-Iri-
3-.ethyl - chloro-
ohenol 9hrnol 

2,4 ,5-Iri 
chloro
phenol 

TOTAL •• 
PHENOLS :: 

:: -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------;: 
: :llfIS 
: :UI1S 
; :LB2 
:: lWIIS 

0.42b 
0.232 

0.34b 
O.29b 

0.258 
0.141 
0.209 
0.179 

0.142 
0.011 
0.115 
0.099 

0.555 
0.301 
0.45 

0.38b 

0.323 
O. llb 
0.262 
0. 224 

0. 284 
0. 155 
0.23 
0.191 

0.452 

0.2411 
0.3bb 
0.114 

0.413 
0.255 
0.l15 
0.281 

0.594 
0.124 
0.482 
0.411 

0.232 
0.121 
0.188 
O.lbl 

0.181 
0.099 
0.141 
0.126 

0.258 
0.141 
0. 209 
0.179 

0.181 
0. 211 
0.314 
0.2b9 

NO 

' 0 
.0 
.0 

: : ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- --: : 

: : ----. --------------------------------------------------------------------- ------------------------------------------- ----------------------------------------------------------------------------------------------: : 
.. Si l e Depth 

in It 
01) 

2,4 -Dinitro-: 
phenol 

4-Nitro
phenol 

4, b-Dini trow : 
2-.ethy 1-

phenol 

Phenol 2-(hloro
phenol 

2-",thy 1-
phenol 

4-"ethyl 
phenol 

2-Nitro
phenol 

2,4 -Di
.ethyl

phenol 

2,4-Di
chloro
pheno l 

4-(lIloro-
3-eethyi

phenol 

2,t , Il-Tri
ch loro
phenol 

2, t ,S-Tri
chloro
phenol 

TOTAL •• 
PHENOLS :: 

: : ------------------- ------------------- ---------------------------------------------------------------------------------- -------------------------------------------------------------------------------------------: : 
UIlIS 
LIlliS 

'" 

) .5 , 
10.5 

2.081 

1.052 
1.214 

1.265 
0.b31 
0.148 

0.b9b 

0.351 
0. 411 

2.719 
1.311 
1.607 

1.581 
0.791 
0.935 

1.391 
0.101 
0.822 

2.213 
1.116 
1.308 

2. 024 
1.02 
1.196 

2.909 
1.46b : ( 
1.72 : ( 

1.138 
0.574 
0. 673 

0.885 
0. 440 
0.523 

1.2b5 
0.611 
0.148 

1.891 

0.95b 
1.121 

.0 

'0 
' 0 

,. . , 
, , - - ------ ---- - --- ------ - ----- - ------ - --------- - - -- - ------------ ---- ------- - - ------ ---- - - - - --- ----- - ---------- - - - -- - __ _ oM ___ - _____________________ _ _ _ _______________ - ___ _______________________________ - ____ _ - _______ • , 





{ 
( 

J 

( 

I 

PCEs IN SOIL 
HISTORIC DATA 

: :------------------------------------------------------------------------------------------------------------------------ :: 
:: Depth-ft: Arodar : Aroclar : Arodar : ArocIar : ArocIer : Arodor : Aroclar TOTAL :: 
:: Sit. 10-2'1: 1016 1221 1232 1242 1248 1254 1260 PCBs : : 
: :------------------------------------------------------------------------------------------------------------------------:: 
: :LB6 
: :LS2 
: :lB28 
: :LB27 
: :LW5S 
: : lB11 
: :LW11VS 
: : LB18 
: :LSIO 
: :L BIB 
: :51 
: :lWbS 
: :LB21 
: : LWbS 
: : LB12 
: :LW7S 
:: lB2b 
: :LWI5S 
: :LWIIS 
: tESl 
: :S I S2 
: : ES2 
: : LW8S 
: :LS9 
: :Ta-IB4 
: :lSDl 
: :LS7 

o 0.16 
0.5 0 . 16 

o ( 0. 16 
o ( 0. 16 

1.5 0.08 
o 0.16 
2 1. 28 

1.5 0.16 
o 0. 08 

1.5 0. 16 
o 0 .05 

1.5 0.08 
0.5 0.16 
1.5 ( 0.08 
1.5 ( 0.32 

o 0.08 
1.5 
1.5 
1.5 ( 

o ( 
o 
o ( 
o ( 
o 

0 .5 
o 

0.5 

0. 16 
0.08 
1. 2B 
0.005 
0.05 
0.005 : 
0.08 
0.08 

0.16 
0 . 16 

0.16 0 .16 
0.16 0. 16 
0.16 ( 0.16 
0 .16 ( 0 . 16 
0.08 O.OB 
0.16 0.16 
1.28 1. 28 
0.16 0.16 
0.08 ( 0.08 
0 .1 6 ( 0 . 16 
0. 05 0. 05 
O.OB O. OB 
0.16 0.16 
O.OB 0.08 
0.32 0.32 
O.OB ( 0.08 

0.1 6 
0.08 
1. 2B 
0.002 
0 . 05 : ( 
0.002 : ( 

0.08 
0 . 08 

0.16 
0 . 16 

0.16 
0.08 
1. 28 
0. 002 
0. 05 
0.002 ( 
0.08 ( 

0.08 

0.16 
0 . 16 

0.16 0.16 
0.16 0 . 16 
0.16 0.16 
0.16 0.16 
0. 08 0 .08 
0.16 ( 0.16 
1.28 ( 1.2B 

0. 16 0. 16 
0 .08 O.OB 
0.16 0.16 
0 . 05 0.05 
0 . 08 0.08 
0.16 0.16 
0.08 0.08 
0.32 0.32 
0.08 0.08 
0. 16 
0.08 ( 
1. 28 ( 
0.002 
0 .05 
0. 002 
0.08 
0. 08 ( 

0. 16 
0.16 

0.16 
0 .08 

1. 28 
0 .002 
0.05 
0 .002 
0.08 
0.08 

0. 16 
0 .16 

0 .32 
0 . 32 
0.32 
0 . 32 
0.1 6 
0 .32 
2.56 
0.32 
0 .08 
0.32 
0. 05 
0.16 ( 
0.32 ( 
0.16 
0.64 
0.16 
0.32 
0.16 
2.56 
0. 005 : 
0. 05 : 
0.005 : 

0.093 
0.12 

3. 1 
4.8 

0.32 
0 . 32 
0 .32 
0 . 32 
0 . 16 
0. 32 
2.56 

0.32 
0. 16 
0.32 
0 . 05 
0 . 16" 
0.32 
0.16 
0.64 
0.16 
0 . 32 
0 . 16 
2.56 

0.035 
0 . 066 
0 .082 

0.16 
0. 16 

1.8 
0.32 
0. 32 

NO 
NO 
!m 
ND 
~w 

NO 
NO 
ND 
NO 
ND 
NO 
NO 
NO 
ND 
ND 
NO 
1m 
NO 
NO 

.. .. 

.. .. .. .. .. .. .. .. .. .. 

.. .. 
: : .. .. .. .. .. .. 
:: .. .. .. .. 

0. 035 :: 
0.066 " 
0.082 :: 
0.093 :: 
0. 12 " 

1. a " ., , ,. ". , 
4.8 :: 

: :------------------------------------------------------------------------------------------------------------------------ :: 

: : ----------------------------------------------------------------------------~------------------------------ ------------:: 
: : Depth-ft: Araclor : Aroclor : Aroelar : Aroelor : Aroclor : Aroclor : Aroelor TOTAL :: 
:: Sit. 1)2-4.5') : 1016 1221 1232 1242 1248 1254 1260 PC8s 
: ;------------------------------------------------------------------------------------------------------------------------ :: 
: :UII1 S 
: :La4 
: : lB10 
: :lW3S 
: :lB2 
; : L87 

3 
3 
3 

·3 
4.5 ( 

3 ( 

1.28 
0.16 
0.16 
0.08 
0.16 
0.32 : ( 

1.28 
0 . 16 
0. 16 
0.08 
0.16 
0.32 

1. 28 
0.16 
0. 16 
0.08 
0.16 
0.32 

1. 28 
0 . 16 
0 .16 
0. 08 
0.16 
0.32 

1.28 
0 . 16 
0.16 

( 0 .08 
( 0.16 

0 . 32 

2.56 
0.32 
0.32 
0.1 1 
0.5 

0.64 

2. 56 
0 . 32 
0 . 32 
0.08 
0.32 

24 

NO 
:10 
NO 

.. 
" .. 
'; 

0.11 :: 
0 .5 :: 

24 :: 
: :---------------------------------------------------------------------------------- -------------------------------------- ;: 

.. ------------------------------------------------------------- -----------------------------------------------------------
:: Depth - ft: Aroelor : Arce lor 
:: Sit. 0 4.5-7 '): 101 6 1221 

: Aroclor : Aroclor : Aroelor 
1232 12 42 1248 

: Aroclor 
1254 

: Aroelor 
1260 

.. 
TOTAL :: 
PC8s 

: :------------------------------------------------------------------------------------------------------------------------ :: 
: : LW7S 
: :lWlS 

6 : ( 0.08: ( 0.08: ( 0.08: ( 0 .08: ( 0. 08: ( 0.16 : ( 0.16: 
6 : ( 0.16: ( 0.16 : ( 0 . 16: ( 0.16 : ( 0.16 : ( 0.32 : ( 0 .32: 

NO 
NO 

: :------------------------------------------------------- --------------------------------------- -------------------------- :: 

: :- ------------------------------------------------------ ----------------------------------------------------------------- :: 
:: Depth- ft : Aroclor : Aroc:lor : Aroe lor : Aroclor : Aroc:lor : Aroelo r : Aroelor TOTAL :: 
:: Sit. ())'): 1016 1221 1232 12 42 1248 1254 1260 PCE s , , .. -------------------------------------------------------------------------------.------------------------- --------------- :: 
: : LE9 7.5:( 0.16:( 0.16: ( 0.16 :( 0.16 : ( 0.16 : { 0.32 : { 0.32: IW 
: :-- ------------------------------------------------------------------------------- --------------------------------------- :: 
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PC Bs IN SOI L 
HART CROWSER 19BB DATA 

: :-------------------------------- -------------------------------------- ------------------------ ------------ -------------- :: 
:: Oepth-ft: Aroc ior : Arodar : Arodar : Arodar : Aroclar : Aroclor : Arodar 

:: Sit. 10-2 ') : 1016 1221 1232 1242 124B 1254 1260 
TOTAL :: 
PCBs " " 

: :--------------------------------------------------------------------- -- ------------------------------------------------- :: 
: :09 /HBOI 
: :U3/HBOI 
: :MB/HBOI 
: :66/HBO I 
: :M/HBOI 
: :R7/HBOI 
: :W3/HBOI 
: :S5/HBOI 
: :V5/HBOI 
: :BI3/HBOI 
: :R6/HBOI 
: :VI /HBOI 
: :T5/ HBOI 
::I9/HBO I 
: :L9/HBOI 
: :BIIHBOI 
: :L3 /H TOI 
: :P7IHBOI 
: :02lHBOI 
:: TIIIHBOI 
: :E6/HTOI 
: : U7IHTOI 
: :MI O/H BOI 
: :PI O/H BOI 
: :M3 /HTO I 
: :H7IHTOI 
: :03/ HBOI 
:: J4/HTOI 
: :R4IHBOI 
: :CI2IHTOI 
: :PIIIHTO I 
: : S2IHBOI 
: : P2IHBOI 
: : 04lH BO I 
: :L7/HBOI 
::K5/H BOI 
: : I IIIHTO I 
: :KII1HTOI 
: :641HBOI 
: :Q8/H801 
: : V9 /HBO I 
: :NI/HBO I 
: :J8/HBOI 
: : B9/HTOI 
: :P6/H BOI 
: :E9 /HBOI 
: :OI I1H TOI 
:: NB /HBOI 
: :FIIHTOI 
: :J6/HBOI 

0.7 
o 

0.7 
0.1 
0.6 
0.6 
0. 2 
0.1 
0.2 
0.2 
0.2 
0.3 
0. 4 
0. 4 
0.5 
0.2 

2 
0.7 

2 
I 
2 
1 

0.6 
1 
2 
1 

0.5 
2 

0.5 
2 
2 

1.2 
1.9 
1.5 
0.6 
0.5 

2 
2 

0.3 
1 

0.6 
0.6 
0.7 

2 
0.5 
1.1 
1.5 
0.6 

2 
0.5 

0.039 : ( 
0.036 
0.050 
0.036 
0.035 
0.045 : 
0.041 
0.039 : 
0.039 : 
0.039 : 
0.040 : 
0.037 : 
0.041 
0.040 
0.03B 
0.03B 
0.037 
0.051 
0.042 
0. 160 
0.039 
0.045 
0.039 
0.045 
0 .038 
0.046 
0. 03B 
0.044 
0.03B 
0.03B 
0.041 
0.034 
0.040 
0.040 
0.047 : 
0.036 : 
0.036 : 
0.037 
0.036 : 
0.043 
0.041 
0.036 
0.044 
0.041 
0.047 
0.039 
0.037 
0.043 
0.037 
0.040 

0.039 : ( 
0.036 
0.050 
0.036 
0.035 
0.045 
0.041 
0.039 
0.039 ( 
0.039 ( 
0.040 
0.037 
0.041 
0. 040 
0.03B 
0.03B 
0.037 
0.051 
0.042 
0. 160 
0.039 
0.045 
0.039 
0.045 
0.03B 
0.046 
0.038 
0.044 
0.03B 
0.038 
0.041 
0.034 
0.040 
0.040 : 
0.047 
0.036 : 
0.036 : 
0.037 
0.036 : 
0.043 : 
0.041 
0.036 
0.044 
0.041 
0.047 
0.039 
0.037 
0.043 
0.037 : 
0.040 : 

0.039 ( 
0.036 ( 
0.050 
0.036 
0.035 
0.045 
0.041 
0.039 
0.039 ( 
0.039 ( 
0.040 
0.037 ( 
0.041 
0.040 
0.038 
0.038 : 
0. 037 : 
0.051 
0.042 
0. 160 
0.039 
0.045 
0.039 
0.045 
0.03B 
0.046 
0.038 
0.044 
0.038 ( 
0.038 ( 
0.041 
0.034 
0.040 
0.040 
0.047 
0.036 
0.036 
0.037 
0.036 
0.043 
0.041 
0.036 
0.044 
O.W 
0.047 : 
0.039 
0.037 
0.043 
0.037 
0.040 : 

0.039 
0.036 : ( 
0. 050 : ( 
0.036 : 
0.035 : ( 
0.045 ( 
0.041 
0.039 
0.039 
0.039 
0.040 
0.037 
0.041 
0.040 
0.038 
0.038 
0.037 
0.051 
0.042 
0.160 
0.039 ( 
0.045 ( 
0.039 
0.045 
0.038 
0.046 
0.038 
0.044 
0.038 
0.038 
0.041 
0.034 
0.040 ( 
0.040 : ( 
0.047 
0.036 
0.036 
0.037 
0.036 
0.043 ( 
0.04 1 ( 
0.036 ( 
0.044 
0.041 
0.047 : 
0.039 
0.037 
0.043 
0.037 
0.040 : 

0.039 : 
0.036 : ( 
0.050 : ( 
0.036 : ( 
0.035 : 
0.045 ( 
0.041 ( 
0.039 ( 
0.039 
0. 039 
0.040 
0.037 
0.041 
0.040 
0.038 
0.038 
0.037 
0.051 
0.042 
0.160 
0.039 
0.045 
0 .039 
0.045 
0.038 
0.046 
0.03B 
0.044 
0.038 
0.03B : 
0.041 : 
0.034 : 
0.040 : 
0.040 : ( 
0.047 
0.036 : 
0.036 : 
0.037 
0.036 
0.043 
0.04 1 
0.036 
0.044 
0.041 
0.047 
0.039 
0.037 
0.043 
0.037 
0.040 

0.07B : 
0.073 
0. 101 
0.072 
0. 070 
0.090 
0.OB2 
0.077 
0.078 ( 
0.077 ( 
0.080 
0. 074 
0.083 
0.079 
0.076 
0.076 
0.073 
0.102 
0.OB4 
0.320 
0.077 
0.090 
0.077 
0.091 
0.076 ( 
0.091 ( 
0.076 
0.OB9 
0.076 
0.075 
0.082 
0.068 
O.OBO 
0.081 
0.094 
0.07 3 
0.072 
0.074 

0.079 
0.095 
0.083 
0.1 

0.1 2 
0. 15 
0. 19 
0.24 
0.33 
0. 21 
0.81 
2.4 

0.078 : 
0.073 : 
0.10 1 : 
0.072 : 
0.070 : 
0.090 : 
0.082 
0.077 : 
0.07B : 
0.077 
0.080 
0.074 
0.OB3 
0.079 
0.076 
0.076 
0.073 
0.102 
0.084 
0.320 
0.077 
0.090 
0.077 
0.091 
0.076 
0.091 
0.076 
0.089 
0.076 
0.075 
0.082 
0.068 
O.OBO 
0. 081 
0.094 
0.073 
0.072 
0.074 
0.073 
0.085 

0.093 
0.072 
0.089 
0.082 
0.093 
0.077 

0.08 4 
0 . 4 

0.91 
2. 3 

NO 
NO 
NO 
NO 
NO 
NO 
;40 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
t40 
1m 
NO 
NO 
NO 
NO 
liD 
NO 
NO 
ltD 
NO 
1m 

" " 
" " 

" " 
" " 

" " 
" " 
" : : 
: : 
" " 
" " 
" " 

" " 
" " 

.. 
" 
" " .. 
: : 
" " 
" " 
" , . 
" " 
" " 

" " 

NO 
0.079 " 
0.095 " 
0.095 " 

O. I " 
o 17 ., 

0. 15 " 
0. 19 : : 
0. 24 : : 

0.41l " 
0.61 " 
1.72 ,; 
4. 7 :: 

: :--------------------------------- --------------------------------- ----- -------------- -------- ---- --------- -------------- :: 
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PCBs IN SOIL - CONTINUED 
HART CROWSER 1988 DATA 

: :.~--------------------------------------------------------_.- -------_.--._---------------------------------------------- :: 

:: Depth-ft: Aroclor : Aroclor : Aroc:lor : Aroclor : Aroclor : Arocior : Arociar 
:: Sit. 02-4.5 ): 1010 1221 1232 1242 1248 1254 1200 

TOTAL : : 
PCBs " " 

: :------------------------------------------------------------------------------------------------------------------------ :: 
: :V3/HBO I 
:: I4IH801 
: :RI/H801 
: :Uo1H801 
: : MI/ H801 
: :GIO/HTO I 
: :E7IHTO I 
: :RI 2IHTOI 
: : 83/ H80 I 
::S7IHTOI 
: :U91H801 
: :CII/HTOI 
: :0101H801 
: :K3IHTOI 
: :1101H801 
: :EII/HTOI 
: :W71H801 
: :AII/HTOI 
:: l1I/HBOI 
: :N2IH801 
: :C5IHTOI 
: :U5IHTOI 
: :J 51H801 

2.5 
2.5 
2.5 

l 
2.5 

3 
2.5 

3 
2.5 

4 
2.5 

4 
2.5 

4 
2.5 

4 
2.5 

4 
2.5 
2.5 

4 

2.5 

0.043 : 
0.050 : ( 
0.042 : 
0.003 
0.040 : 
0.039 : 
0.077 
0.150 : 
0.037 
0.053 
0. 045 

0.053 
0.048 
0.055 : 
0.040 : 
0.044 
0.035 : 
0.040 : 
0.052 
0.042 
0.040 
0.055 
0.047 : 

0.043 
0.050 : 
0.042 : 
0.003 
0.040 : 
0.039 
0.077 
0.150 
0.037 
0.053 
0.045 
0.053 
0.048 
0.055 ( 
0.040 
0.044 
0.035 
0.040 
0.052 
0.042 
0.040 
0.055 
0.047 

0.043 : 
0.050 
0.042 
0.003 
0.040 
0.039 
0.077 : ( 
0.150 : 
0.037 
0.053 
0.045 
0.053 
0.048 
0.055 
0.040 ( 
0.044 ( 
0.035 : ( 
0.040 : 
0.052 
0.042 
0.040 
0.055 
0.047 

0.043 
0.050 : 
0.042 : 
0.003 
0.040 
0.039 
0.077 
0. 150 ( 
0.037 ( 
0. 053 
0.045 
0.053 
0.048 : 
0.055 : 
0.040 
0.044 : ( 
0.035 : ( 
0.040 : 
0.052 
0.042 
0.040 
0.055 
0.047 : 

0.043 
0.050 : 
0.042 
0.003 : ( 
0.040 
0.039 
0.077 
0.150 
0.037 
0.053 
0.045 
0.053 : 
0.048 : 
0.055 : 
0.040 : 
0.044 
0.035 : 
0.040 : 
0.052 
0.042 
0.040 
0.055 
0.047 : 

0.080 
0.110 ( 
0.083 ( 
0.130 
0.093 
0.077 : 
0.150 : 
0. 300 : 
0.073 : 
0. 110 : 
0.091 : 
0. 110 : 
0.090 
0. 110 ( 
0.080 
0.08B 
0.071 
0.080 
0. 100 
0.083 
0.080 
0.110 : 
0.15 : 

0.080 
0. 110 : 
0.083 
0. 130 
0.093 
0.077 
0.150 
0.300 
0.073 
0.110 
0.091 
0.110 
0.090 
0.110 
0.080 
0.088 
0.071 
0.080 
0.100 
0.083 
O.OSO 
0.11 0 
0.094 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

" " 

" " 
" " 
" " 

" " 
" " 
" " 
" " 
" " 
" " 
" " 

NO · " 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
ND 

" " 
" " 
" " 

0.15 " 
:~ ------- - ------------------------------------ ------- -------------------------- - ------------------------------------------ :: 

: :------------- --------------------------------------------- -------------- --------------- ----------- --------------------- -:: 
;: Depth-ft : Aroclor : Aroclor : Aroclor : Aroclor : Aroclar : Aroclor : Arodar TOTAL :: 
:: Sit. () 4.5-)') : 1010 1221 1232 1242 124B 1254 1200 PCBs 
:: ------------------------------------------------------------------------------------------------------------------------ :: 
: :PI/HBOI 
: :U7IHBOI 
: :J3JHBOl 
: :V71H801 
::l1/HBOI 
:: IoIH801 
:: D91HTOI 
: :M91H80 1 
: :C3JHTOI 
:: O\!JH80 ! 
:: J9IHBOI 
: :DI2IHTO I 
: :F5/HTOl 
: :A3/HTOI 
: :RI3 IHTOI 
: :OI IHTOI 
: :F6JHBOI 
: :JlI1HTOI 
: :R5IHT OI 
: :H I 1IHlOI 
: :U2/HBOI 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
7 
5 
5 
o 
5 
5 

5.5 
5 

0.049 
0.043 : 
0.047 
0.042 
0.049 
0.043 
0.042 
0.051 
0.035 
0.042 
0.052 
0. 150 
0.044 
0.043 
0.037 
0.051 
0.040 
0.043 
0.041 
O.Q68 
0.03B 

0.049 : 
0.043 
0. 047 : 
0.042 : 
0.049 
0.043 
0.042 
0.051 
0.035 
0.042 
0.052 
0. 150 
0.044 
0.043 
0.037 
0.051 
0.040 
0.043 
0.041 
0.068 ( 
0.038 

0. 049 : 
0.043 
0.047 : 
0.042 
0.049 
0.043 
0.042 
0.051 
0.035 
0.042 
0.052 
0.150 
0.044 : 
0.043 
0.037 
0.051 
0.0\0 
0.043 
0.041 
0. 068 
0.038 

0.049 : 
0.043 
0.047 : 
0.042 : 
0.049 
0.043 
0.042 
0.051 
0.035 
0.04, 
0. 052 
0.150 
0.044 
0.043 
0.037 ' ( 
0.051 
0.040 : 
0.043 : 
1). Oa,t 

0.063 : 
0.038 : 

0.049 
0.043 
0.047 
0.042 
0.049 
0.043 
0.042 
0.051 
0. 035 
0.042 
0. 052 
0.150 
0.044 
0.043 
0.037 
0.051 
0.040 
0. 043 : ( 
0.041 
0.068 
0.038 

0.09B : 
O.OBo : ( 
0.094 
0.08 4 
0.098 
0.087 
0.083 
0. 100 
0.070 
0.084 
0.1 00 
0.210 
0.OB8 
0.086 
0.075 
0.100 
o.eao 
0.080 
0.082 : . , , . 
1.2 : 

0.098 : 
0.086 
0.094 
0.OS4 
0.098 
0. 087 
0.083 
0. 100 
0.070 
0.084 
0. 100 
0.290 
o.oas 
O.oab 
0.075 
O. iOO 
0.080 
0.086 
0.08, 
0.22 
0. 23 

ND 
NO 
,'W 
ND 
NO 
NO 
NO 
lID 
Nn 
"n 
: ~I.I 

:m 
~m 

ND 
~o 

;10 
:10 
ND 
>on .," 

" .. 
" .. 
.. 
" 

" " . , 
: : 

" .. 
" " 
" " 

. , 

1. 22 : : 
1. 43 " 

: :------------------- ---------------------------------------------------------------------------- ------- ------------------ , . 



I 
PCBs IN SOil - CONTHWEO 

( HART CROWSER 19B8 OATA 
( : ;------------------------------------------------------------------------------------_.---------------------------------- ;: 

" Depth-It : Aroci or , Aroclar : Aroclor , Arocl ar , Aroc lor : Aroclor , Arocior TOTAL :: " , , , , 
/ Si te 0)' I : 1016 1221 1232 1242 1248 1254 1260 PC Bs " " " 

: ;---------------------------------------------- ---------------------.---------------------------------------------------- ;: 
: :WI2IHBOI 7.5 0.042 , 0.042 , 0.042 0.042 , 

( 0.042 , 0.OB3 0.083 ND " , , , , " 
: :UIIHBOI 7.5 0.041 0. 041 0.041 0. 041 ( 0.041 0. OB3 , 0.083 ND " , 

" 

J 
: :r~ 3 / HBOl 7.5 0.044 0.044 0.044 0.044 0.044 O.OBB 0.089 NO " " 
: :AI3/HBOI 7.5 0.041 0.041 0.041 0.041 0.041 0. 082 0.082 ND " " 
: : P9/HBO I 7.5 0.042 0.042 0.042 0.042 0.042 0.OB5 0.OB5 NO " " 
: :W5 /H BOI 7.5 0.043 0.043 0. 043 0.043 0.043 0.086 0.OB6 lID " " : :T3/ HBOI 7.5 0. 040 : 0.040 0.040 0.040 0.040 , 0.079 0.079 ND " , 

" 
: :S9/HBOI 7.5 0.042 , 0.042 0.042 0.042 0.042 , 0.084 0.OB4 ND " , , 

" 
: :GS/HBOI 7.5 0.049 0.049 , 0.049 : 0.049 ( 0.049 : 0.09B 0.078 ND " 

, 
: :N6 /HBOI 7.5 0.043 0.043 : 0.043 , 0.043 0. 043 0.086 0.OB6 rm " , 
: :03/HBOI 7.5 0.046 0.046 0.046 0. 046 0. 046 : ( 0.093 0.093 ND " " 
: :04/HBOI 7.5 0.044 0.044 , 

( 0.044 , 
( 0.044 0.044 , 

( O.OBB 0.088 ND " , , , 
" 

: :K6/HBOI 7.5 0.043 0.043 : 0.043 , 0.043 0. 043 0. OB5 0.085 ND " , 
" 

: : R2IHBOI 7.5 0. 048 0.04B 0. 048 0.048 0.04B ( 0.095 0.095 : ND " " 
: :BI IIHTOI B 0.051 0. 051 , 0.051 , 0.051 0.051 0.100 0.1 00 : ND " , , " 
: : AtlHT OI 9 0.05B , 0.058 , 0.05B : 0.05B : 0.058 0.120 : 0.120 , ND , , , 

" 
: :--------------------------------------------------------.--------------------------------------------------------------- ;: 
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940 South Harney St. , Seattle, WA 98108 (206) 767-5060 FAX 767-5063 

1 Chemistry. Microbicllo\lY and Technical Services 
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I 

CLIENT: Hart Crowser Inc. 
1910 Fairview Ave. E. 
Seattle, WA 98102-3699 

ATTN: Matt Dalton 

REPORT ON: SOIL 

SAMPLE 
IDENTIFICATION: Submitted 1/ 25/ 89 and identified as shown: 

1) PRL-TP-2 (S-l) 1/ 19 10:15 
2) PRL-TP-4 (S-l) 1/ 19 1:10 
3) PRL-TP-6 (S-2) 1/ 19 3:00 
4) PRL-TP-8 (S-3) 1/ 19 9:30 

LABORATORY NO. 14233 

DATE.: Mar. 28, 1989 

JOB #1639-10 

Samples were passed through a No. 10 sieve, with per cent retained and 
description of retained matter shown below. Only material passing the sieve 
was analyzed. 

Sample No. % Retained 

1 4. 
2 20. 
3 6. 
4 <2. 

Total Recoverable Petroleum 
Hydrocarbon Oil & Grease 

Major Description Minor Description 

rock 
rock 
rock 

parts per mill ion (mg / kg), dry basis 

_ 1_ _ 2 _ _3 _ _ 4 _ 

200. 150. 140. 33 . 

This report is submitted lor the 91(cluSN8 use 01 the person, partnership, or corporation to whom it is addressed. Sutsequenl use 01 the name 01 this company or any 
member of its staff In conneCTion with ltIe advertising or sale 01 any product or process will be granted only on contracl . This company accepts no responSibility except 
for the due performance of inspection andlor analysis in good faith and according to the rules 01 the trade and of sdence. 



f Lauckse» 
Testinq Laboratories. Inc. Certificate 
940 South Harney St., Seattie, WA 98108 (206) 767-5060 FAX 767-5063 

r Chemistry. MicrobiolcJlly. and Technical Services 

Hart Crowser 

_ 1_ 

Total Solids, % 84.1 

parts 

Total Arsenic 4.5 
Total Cadmium <0.5 
Total Chromium 49 . 
Tot al Copper 31. 
Total Lead <10. 
Total Nickel 48. 
Total Zinc 55. 

Method Blan ks 

Blank Name Sample No. Analyte 

B0131TRPH.S01 1-4 TRPH 
B0130ICP.S01 1-4 Copper 
B0130ICP.S01 1-4 Nickel 
B0130ICP. SOl 1-4 Cadmium 
B0130ICP. S01 1-4 Lead 
B0130ICP. S01 1-4 Chromium 
B0130ICP. SOl 1-4 Zinc 
B0131HY.S02 1-4 Arsenic 

SOL; Sample Detection Limi t 
MOL ; Method Detection Limit 
DB ; Dry Basis 

_ 2_ _3 _ 

85 . 2 83.3 

per million (mg / kg) • 

1.1 4.1 
<0.5 <0.5 
3. 46. 

32. 31. 
<10. <10. 

3. 47. 
12. 58. 

Result Units 

<20. mg/kg DB 
5. mg/ kg DB 

<2. mg/kg DB 
<0. 5 mg /kg DB 

<10. mg / kg DB 
<1. mg/kg DB 
2. mg / kg DB 

<0.5 mg / kg DB 

PAGE NO . 2 

LABORATORY NO. 14233 

_4 _ 

94.2 

dry basis 

4.5 
<0. 5 
45 . 
30. 

<10. 
44. 
55. 

SOL MOL 

20 . 20. 
1. 1. 
2. 2. 
0.5 0. 5 

10 . 10. 
1. 1. 
1. 1. 
0.5 0.5 

'o·~'.o<·~· This report Is subrrined lor the exclusive use 01 the perSQ:'l , partnership . Of corporat ion to whom il Is addressed. Sutsequent use al the name 01 this company Of any 
~I ~ member 01 its staff in connection with ltIe advertising or sale 01 any product or process will be granted only on contract. This company Elccepts no responsibility 8)(Cept 
.~ .. ,;....,,: for the due performance of inspection and/or analysis in good faith and according 10 the rules of the trade and of science. 

. . 
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940 South Harney St., Seattle, WA 98108 (206) 767-5060 FAX 767-5063 

I Chemistry. Microbi<Jlolly. and Technical Services 

J 

Hart Crowser 

PAGE NO. 3 

LABORATORY NO. 14233 

Sample No.4 was analyzed in accordance with Test Methods for Evaluating Solid 
Waste (SW-846) U.S.E.P.A. 1986 Method 8270 (semi-volatile extractables). 

parts per billion lug/kg) • dry basis 

Lab 
_4_ Blank 

Phenol <35. <33. 
Anil ine <180. <170. 
bis(2-Chloroethyl )Ether <35 . <33. 
2-Chlorophenol <35. <33. 
1,3-Dichlorobenzene <35. <33. 
1,4-Dichlorobenzene <35. <33. 
Benzyl Alcohol <35. <33. 
1,2-Dichlorobenzene <35. <33. 
2-Methylphenol <35. <33. 
bis (2-Chloroisopropyl )Ether <35. <33. 
4-Methylphenol <35. <33. 
N-Nitroso-Di-n-Propylamine <35. <33. 
Hexachloroethane <7l. <67. 
Nitrobenzene <35. <33. 
Isophorone <35. <33. 
2-Nitrophenol <7l. <67. 
2,4-Dimethylphenol <35. <33. 
Benzoic Acid <880. <830. 
bis(2-Chloroethoxy) Methane <35. <33. 
2,4-Dichlorophenol <7l. <67. 
1,2,4-Trichlorobenzene <35. <33. 
Naphthalene 130. <67. 
4-Chloroanil ine <35. <33. 
Hexachlorobutadiene <35. <33. 
4-Chloro-3-Methylphenol <7l. <67. 
2-Methylnaphthalene 67. <33. 

~-'" • • This report is submitted lor U'l8 exclusive use 01 the person, partnership. or corporation to whom It Is addressed. SlA::sequenl use 01 the name 01 th is company or any 
; ~ member of its staff in connection with 1118 advertising or sale 01 any product or process will be granted only on con Ifact. This company accepts no responsibility except 
~ lor the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of science . 
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parts per 

Hexach1orocyc1opentadiene 
2,4,6-Trich1oropheno1 
2,4,5-Trich1oropheno1 
2-Ch1oronaphtha1ene 
2-Nitroaniline 
Dimethyl Phthalate 
Acenaphthy1ene 
3-Nitroanil ine 
Acenaphthene 
2,4-Dinitropheno1 
4-Nitropheno1 
Dibenzofuran 
2,4-Dinitroto1uene 
2,6-Dinitroto1uene 
Diethy1 Phthalate 
4-Ch1oropheny1-Pheny1ether 
Fluorene 
4-Nitroanil ine 
4,6- Dinitro-2-Methy1pheno1 
N-Nitrosodipheny1amine 
1,2-Dipheny1hydrazine 
4-Bromopheny1-Pheny1ether 
Hexach1orobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-Buty1 Phthalate 
F1uoranthene 
Pyrene 
Benzidine 
Butyl benzyl phtha1 ate 
3,3'Dich1orobenzidine 

billion 

_4_ 

<71. 
<71. 
<71. 
<35. 
<71. 
<35. 
<35. 

<180. 
<35. 

<3 50. 
<350. 
<35. 
<71. 
<71. 
<35 . 
<35. 
<35. 
<71. 

<350. 
<35. 
<71. 
<71. 
<7 1. 

<3 50. 
110. 
<35. 
<35. 
140. 
210. 

<880. 
<35. 

<3 50 . 

(ug/kg), 

Lab 
B1 ank 

<67. 
<67. 
<67. 
<33. 
<67. 
<33. 
<33. 

<170. 
<33. 

<330. 
<330. 
<33. 
<67. 
<67. 
<33. 
<33. 
<33. 
<67. 

<330 . 
<33. 
<67. 
<67. 
<67. 

<330. 
<33. 
<33. 
<33. 
<33. 
<33. 

<830. 
<33. 

<330. 

dry 

PAGE NO. 4 

LABORATORY NO. 14233 

basis 

This report is submitted for the exclusive use of the person, partnership, or oorporation to whom il is addressed. Suesequenl use 01 the name of this company or any 
member 01 its staff in connection with d'le advertising or sale of any product or process will be granted only on contract . ThiS company accepts no responsibility eJ(cept 
for the due perlormance of inspection and/or analysis in good faith and according to the rules of the trade and of science. 
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Benzo(a)Anthracene 
bis(2-Ethylhexyl)Phthalate 
Chrysene 
Di -n-Octyl Phthalate 
Benzo(b)Fluoranthene 
Benzo( k) Fluoranthene 
Benzo (a)Pyrene 
Indeno(1,2,3-cd )pyrene 
Dibenzo(a , h)Anthracene 
Benzo(g,h,i)Perylene 

< = less than 

JMO:veg 

parts per billion lug / kg) • 

Lab 
_4_ Blank 

330. <33. 
<35. <33. 
390. <33. 
<35 . <33. 
670. <67. 
350. <67_ 
520. <67. 
420. <67. 
81. <67. 

400. <67. 

Respectfully submitted, 

dry 

PAGE NO. 5 
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basis 

Laucks Testing Laboratories, Inc. 

f} 7YJ 

J _ M. Owens 

This repon is submmed lor the 8)(clusive use 01 the person. pannership . Of COfporalion to whom It is addressed. Subsequent use 01 the name 01 this company ()( any 
member 01 its staN In connection with Ihe advenising or sale 01 any product or process will be ganled only on contract. This company accepts no responsibility except 
lor the due performance 01 inspection andlor analysis in good faUh and according to 11'1& rules of the trade and of science . 
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APPENDIX A 

Matrix Spike/ Matrix Spike Duplicate Report 

mg/kg. dry basis !!l9ili 

Spike Sample MS % MSD % 
Sample Analyte Level Result Result Rec Result Rec 

4 TRPH 640. 33. 620. 92. 660. 97. 
1 Copper 100. 31. 120. 90. 120. 91. 
1 Nickel 100. 48. 140. 93. 140 . 95. 
1 Cadmium 5. <0. 5 4.4 89. 4.4 87. 
1 Lead 100. <10. 91. 91. 91. 91. 
1 Chromium 100. 49. 140. 91. 140. 87. 
1 Zinc 100. 55. 150. 94. 150. 93. 
1 Arsenic 25. 4.5 29. 96. 30. 100. 

MS ; Matri x Spike Rec ; Recovery 

PAGE NO. 6 

LABORATORY NO. 14233 

QC LIMITS 
RPD RPD REC 

7. 13 82-114 
1. 5 67-123 
2. 6 68-130 
2. 7 59-124 
O. 6 60-131 
4. 8 65-126 
1. 5 68-126 
4 8 69-118 

MSD ; Matri x Spike Duplicate RPD ; Relative Percent Difference 

This report is sublrilted tor the eXClusive use 01 the person, partnership, or corporation to whom it is addressed. SlL;s9Quent use 01 the name of this company 01 any 
member of its staff in connection with lhe advert ising or sale of any product Of process will be granted only on contract. This company accepts no responsibility except 
lor the due performance of inspection and/or analysis in good faith and according to the rules 01 the trade and 01 sCience. 
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APPENDIX B 

Surrogate Recovery Qual i ty Control Report 

PAGE NO. 7 

LABORATORY NO. 14233 

Attached are surrogate (chemically similar) compounds utilized in the analysis 
of organic compounds . The surrogates are added to every sample prior to extraction 
and analysis to monitor for matrix effects, purging efficiency, and sample 
processing errors_ The control limits represent the 95% confidence interval 
established in our laboratory through repetitive analysis of these sample types. 

Comment Key 

D_ Persistently poor surrogate and spi ke recoveries signal a laboratory problem 
and the need for re-extraction and re-analysis. However, occasional outliers 
are regarded as anomal i es and , in this case, re-analysis was not deemed 
necessary because other indicators were in control . 

•

• ~ .... ~ This report is submitted tor the 8xclusille use of the per5Q'l , partnership, or corporation to whom it is addressed. Slt:;sequent use 01 the name 01 this company or any 
, -t ', member ot its staff In connection with \tie advertising or sale 01 any product or process will be granted only on contract . This company accepts no responsibility 8:w:cepl 
' ''s_ " lor the due performance of inspection andlor analysis In good faith and according to the rules 01 the trade and of sCience . 
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JOB No. 14 233 DATE , 02/09 /8 9 

Sam p l e No. 14233 - MB Matrix, Soil Analysis, MS-AB N 

Surrogate Percent Control 
Compou nd Recovery Comme nt Limits 

2-Fluorophenol 51 30 - 99 

.J 
d5- Pheno l 57 27 - 1 05 
2-8 romophenol 52 30 - 107 
d5 - Nitrobenzen e 58 45 - 10 0 
2 -F luo robiphenyl 57 54 - 103 
dl0 -Az ob en zene 61 3 4 - 123 
2.4.6 -Tr ibromopheno l 60 1 0 - 158 
d14 -p -Terphenyl 68 2 9 - 130 

Sample No. 14233-4 Matri x, Soil Analysis, MS-ABN 

Surrogate Percent Control 
Compound Recovery Comment Limits 

2-Fluorop henol 50 30 - 99 
d5-Phenol 57 27 - 105 
2- 8romophenol 53 30 - 107 
d5-·N it robenzen e 56 4 5 - 100 
2 - Fl uorobiphenyl 62 54 - 103 
dl0 -Azobenzene 66 34 - 123 

I 2.4 . 6-Tr;bromophenol 66 10 - 158 
d1 4-p-Terphenyl 63 29 - 13 0 

Sample No . 14233-4MS M·atr;x, So; 1 Ana·lys;s, MS - ABN 

S urrogate Percent Control 
Compound Recovery Comment Limits 

2-F luorophenol 48 30 - 99 
d5-Phenol 48 27 - 105 
2-8romophenol 50 30 - 107 
d 5-Nitroben ze ne 54 45 - 100 
2- F l uorobipheny l 51 D 54 - 10 3 
dl0-Azobenzene 53 34 - 1 23 
2.4.6-Tribromophenol 52 10 - 158 
d14-p-Terphenyl 50 29 - 130 



r .-. -.- - - - - . - ... '-.. - . -

T 
r 

Sample No. 14233-4MSO Matrix: Soi 1 Analysis: MS-ABN 

Sur rog ate Percent Contr ol 
Compound Recovery Comment limits 

2- F luorophenol 53 30 - 99 
d5-Phenol 53 _27 105 
2 - Bromopheno l 55 30 - 107 
d 5 --N i t robenzene 58 45 - 10'0 
2-Fluorob iphenyl 59 54 - 103 
dl0-Azobenzene 63 34 - 123 
2 .4.6-Tribromophenol 59 1 0 - 158 

i 
d14-p-Terphenyl 58 29 - 130 
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APPENDIX C 

Matrix Spike/Duplicate Spike Quality Control 

Attached are the results of additional QC compounds utilized in the analysis 
of organic compounds. Compounds of interest are spiked into two additional sample 
aliquots prior to extraction and/or analys is to monitor for matrix effects, sample 
processing errors, and to calculate percent recoveries of compounds of interest 
and relative error in the analysis. The control limits represent the 95% confi
dence interval established in the laboratory through repetitive analysis of samples. 

• 

This report is subrmted lor the 9Jtclusive use of the person, pannership, or COfpol'8tiOo 10 whom it is addressed. SlJ:;sequenl use 01 the name of this company or any 
member 01 its staff In connection with lila advertising Of sale of any product ex process will be granted only on conttacl. This company accepts no responsibility e){cept 
lor the due performance of inspection and/or analysis in good faith and according to the rules of the trade and of sCience . 



Job No. 14233 Group No. DATE, 02 / 16 / 89 

Sample No. 4 Matri }~ : Soi 1 Analysis: MS-ABN 

F'ercent Re c o ver y %RPD 

1 
Spiking Recovery 
Anal y te MS MSD 

Comment Contro l Control 
MS MSD %RPD Limits Limit 

, ! Phenol 45 51 
2-Chlorophenol 44 51 
1.4-Dichlorobenzene 50 57 

11 39-95 13 
14 30-108 15 
13 38-103 10 

N-Ni troso-di -n-F'ropyl ami ne 49 56 

1 
1.2.4-Trichlorobenzene =~ 58 ."J.~. 

4-Chloro-3-Meth y lphenol =~ 59 .J .~. 

13 33-133 16 
10 43-110 9 
11 47-113 11 

Acenaphthene 54 61 12 45-116 8 
4-Nitrophenol 52 =~ oJ ·.;· 

< 22-134 13 J. 

2 .4-Dinitrotoluene 47 56 18 32- 141 9 
Pentachlorophenol 48 46 5 10-137 26 
F'yrene 48 58 18 23-115 1 1 



APPENDIX H 
SELECTED GROUNDWATER QUALITY DATA 
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RESULTS OF JUNE 1986 
GROUNDWATER ANALYSES 

(OFF-SITE RENTON WELLS BY CH2M HILL) 





f CH2MHILL WATER QUALITY SAMPLING RESULTS 
OFF-SITE RENTON WELLS 
SAMPLED JUNE 1986 

\ WELL HUMBER HW-l HW-4 MW-5 HW-7 

AHALYTE 

SEMI-VOLATILE EXTRACTABLE COMPOUNOS lug/L) 

N-Hitrosodiphenylamine 1 U 1 U 1 U I U 
Bis(2-chloroisopropyIIEther I U 1 U 1 U I U 
2-Chlorophenol 1 U I U 1 U I U 
Phenol 1 U 1 U I U 1 U 
1.3-Dichlorobenzene I U 1 U I U I U 
1.4-Dichlorobenzene 1 U I U 1 U I U 
1,2-Dichlorobenzene 1 U 1 U I U 1 U 
B1SI2-chloroethyl)Kther I U I U 1 U I U 
Hexachloroethane I U I U I U I U 
H-nitroso-di-n-propylaline I U 1 U 1 U I U 
Nitrobenzene 1 U I U 1 U I U 
Isophorone 1 U 1 U I U I U 
2-Hltrothenol I U I U I U I U 
2,4-Dic lorophenol I U I U I U 1 U 
Blsl2-chloroethoxI IMethane I U I U I U I U 
2.4-Dichloropheno 1 U I U I U 1 U 
1.2

h
4-Trichlorobenzene 1 U I U 1 U I U 

Hap thalene 1 U 1 U I U I U 
Hexachloroc8clopentadiene 1 U I U I U I U 
4-Chloro-3- ethyphenol I U I U I U 1 U 
Hexachlorobutadlene ' 1 U I U I U I U 
2.4

h
6-Trichloro

1
henol 1 U I U 1 U 1 U 

2-C lorona1htha ene 1 U I U I U 1 U 
Acenaphthy ene I U 1 U I U 1 IJ 
Di -Methyl phthalate I U I U I U I IJ 
2.6-Dinltrotoluene I U I U I U I U 
Acenaphthene 1 U 1 U 1 U 1 U 
2.4-Dlnitrophenol I U I U I U 1 U 
2,4-Dinitrotoluene I U 1 U I U I U 
Hitrophenol I U I U 1 U I U 
Fluorene I U 1 U I U I U 
4-Chlorophen~1 Phenyl Ether 1 U 1 U 1 U I U 
Di-Ethyl pht alate I U I U I U 1 U 

" 4.6~Dinitro-o-cresol ' " I U ' ,IU I U 1 U 
1.2 Diphenylhydrazine 1 U 1 U I U 1 U 
4-Bromophenyl-phenylether 1 U 1 U I U I U 
Hexachlorobenzene 1 U 1 U 1 U I U 
Pentachlorophenol 1 U 1 U 1 U I U 
Anthracene 1 U 1 U 1 U I U 
Di-n-Buthl phthalate 1 U I U I U 1 U 
Fluoraut ene 1 U I U I U 1 U 
Benzidine 1 U I U I U 1 U 
Butylbenzyl phthalate 1 U I U I U I U 
Benzola)Anthracene I U I U I U I U 
Chrysene 1 U I U I U I U 
3,3'-Dichlorobenzidine I U I U I U I IJ 
Bls(2-ethylhexyllPhthalate I U I U I IJ I U 
H-Hltrosodipheny amine I U I U I U I IJ 
Di-n-Octll phthalate I U 1 U I U I U 
Benzolbj luoranthene 1 U I U I U I U 
Benzo k Fluoranthene 1 U I U I U 1 U 
Benzo alP!rene 1 U I U I U I U 
Indenol 2 -cd )P&rene I U I U I U I U 
Dibenzola.h )Ant racene I U I U I U I IJ 
Benzolghi lPerylene I U I IJ I U I U 
Aniline I U I U I U I U 
Benzoic Acid I U I U 1 U I IJ 
BenzII Alcohol I U I U I U I IJ 
4-eh oroaniline I U I U I U I U 
Dibenzofuran I U I U I U I U 
2-Hethylnaphthalene I U I U I U 1 U 
2-Methylphenol 1 U 1 U 1 U 1 U 
4-Methylphenol I U 1 U 1 U 1 U 
2-Nitroaniline 1 U 1 U 1 U 1 U 
3-Hitroaniline 1 U 1 U 1 U I U 
(-Nitroaniline 1 U 1 U 1 U 1 U 
2.4.5-Trichlorophenol 1 U 1 U 1 U 1 U 



I 
I 
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CH2MRILL WATER QUALITY SAMPLING RESULTS 
OFF-SITE RENTON WELLS 
SAMPLED JUNK 1986 

WELL NUHBER MW-l MW-4 MW-5 MW-7 

ANALYTE 

PESTlCIDK5/PLB (Ug71l 

alfha-SHC 0.02 U 0.02 U 0.02 U 0.02 U 
be a-SHC 0.02 U 0.02 U 0.02 U 0.02 U 
delta-SHC 0.02 U 0.02 U 0.02 U 0.02 U 
&,mma-BHC (lindane ) 0.02 U 0.02 U 0.02 U 0.02 U 
e~tachlor 0.02 U 0.02 U 0.02 U 0.02 U 

al rin 0.02 U 0.02 U 0.02 U 0.02 U 
heptachlor epoxide 0.02 U 0.02 U 0.02 U 0.02 U 
dieldrin 0.02 U 0.02 U 0.02 U 0.02 U 
(,4'-DDE 0.02 U 0.02 U 0.02 U 0.02 U 
4,.'-000 0. 04 U 0,04 U 0.04 U 0.04 U 
endosulfan 8ulfate 0.04 U 0.04 U 0.04 0 0.04 0 
( 4'-DDT O.O( U 0.04 0 0.04 U O.O( 0 
c~lordane 0.04 U 0.04 U 0.04 0 O.O( U 
alpha endusulfan 0.04 0 O.O( U 0.04 0 0.04 0 
beta endosulfan 0.04 U 0. 04 0 0.04 U 0.04 U 
endrin 0.04 U 0.04 U 0.04 0 0.04 U 
endrin aldehyde 0.04 U 0.04 U 0.04 U 0.04 U 
toxarhene 5 U 5 U 5 U 5 U 
PCB 016 1 U 1 U 1 U 1 U 
PCB 1221 1 U 1 U 1 U 1 0 
PCB 1232 1 U 1 U 1 U 1 U 
PCB 1242 1 0 1 U 1 U 1 U 
PCB 1248 1 U 1 U 1 U 1 U 
PCB 1254 1 U 1 U I U 1 0 
PCB 1260 1 U 1 0 1 U 1 U 
Metholychlor 0.1 U 0.1 U 0.1 U 0.1 U 
Kndrin Ketone 0.04 0 0.04 U 0.04 U 0.04 0 

NOTlS: 

1. AR indicates a resu lt expressed on the as-received basis. 
2. 08 indicates a result expressed on a dry basis. 
3. NA indicates parameter or analyte not measured. 
4. U indicates analyte not detected. Value expressed is the detection limit. 
5. J indicates analyte was detected below the established limit of detection. 
6. B indicates the analyte was detected in the method blank associated wi th the sample. 
7. 0 indicates analysis performed on a diluted sample . 
B. X indicates value reported has been blank corrected. 
9. Tl.de~otes a pair of co-eluting compounds. The value reported for each is the SUI of the two flagged compounds . 
10. P IndIcates the sample W8S hand-picked to remove coarse material, but that sieving was not necessary . 
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stAtIOH KOKBKR LW-2D 
!.AS SAIIPL! NO • . 

ARALm 

.:.:.., .. ' . . -." -.. 

LV-3D LV-SD LV-6D LV-7D 
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- .~~'.~: .:r . 

.:- .... .. 

. ' .: . 

LV-6D 1Ill-3D 1Ill-(S 
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I 

J 

) 

I 
\. 
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: LANDAU ASSOCIATES SAMPLING RKSOLTS 
, JUHI/JULI/AOGOST 1986 SAMPLING .. 

J 0"'-, , 

, 
ANALm 

VoLAtILR ORGAHIC coBPOOHDS (ug/Il 

Phenol 
Bi.~2-chloroi.oproPJl)Kther 
2-C loro~henol 
1,3-Dich oro benzene 
I. (-Dichlorobenzene 
BenzKI Alcohol 
1,2- ichlorobenzene 
2-Ketby I~henol 
Bis(2-ch oroethJl)Etber 
Hetby Ipbenol 
N-nitroBo-di-n-propylaiine 
Hexachloroethane . 
Nitrobenzene 
lso~borone 
2 -Nltro~henol 
2.4-Dic lorophenol 
Benzoic Acid 
Bis(2-chloroethoxI1Kethane 
2. (-Dichloropbeno 
1.2. (-Trichlorobenzene 
Nacbtbalene 
4- bloroaniline 
Hexachloroc&clopentadiene 
(-Chloro-3- ethlphenol 
2-Kethllna~htha ene 
Hexach oro utadiene 
2.1.5-Trichloropneno l 
: . ~. 5-T:' ich!orcpheno l 

( 0 ( 0 2.2 0 
5 0 5 0 2.( 0 
3 0 3 0 1.30 
3 0 3 0 1.50 
3 0 3 0 1.70 
( 0 40 2 0 
4 0 4 U 1.9U 
2 0 2 U I.1U 
3 U 3 U 1.30 
4 0 4 U 1.8U 
5 U 5 U 2.4 0 
5 0 5 0 2.6 0 
( U 4 U 1.9 0 
2 U 2 U l.2U 
3 U 3 U I.6U 
5 U 5 U 2.3 U 
3 U 3 U I.7U 
4 U 4 U 1.8 U 
2 U 2 U 0.9 U 
4 U 4 U 2.1 U 
3 U 3 U 1.50 
2 U 2 U 0.9 U 
4 U 4 U 2.2 U 
I U 1 U 0.7 U 
5 U 5 U 2.6 U 
5 U 5 U 2.7 U 
2 U 2 U 1 U 
3 U 3 U 1.5 U 

. "." . ~\':;~' 
". :". . ." -~ . 

( 0 ( 0 
50 5 0 
3 0 3 0 
I r I T 
( 3 J 
4 0 4 0 

14 12 
32 9 
3 0 3 U 

33 10 
5 0 5 0 
5 0 5 0 
4 U 4 U 
2 U 2 0 
3 U 3 U 

24 180 
3 U 3 0 
4U 4 U 
2 U 2 U 
4 U 4 0 

180 140 
2 U 2 U 
4 U 4 0 
1 U 1 U 

32 19 
5 U 5 U 
2 U 2 U 
3 U 3 U 

2.2 0 
2.(0 
1.3 0 . 
1.50 
1.70 

2 0 
1.9 0 
1.10 
1.3 .0 
1.80 
2.4 0 
2.6 0 
1.9U 
l.2U 
I.6U 
25 

1.70 
1.8U 
0.9 U 
2.1 U 
1.5U 
0.9 U 
2.2 0 
0.1 0 
2.6 U 
2.1 U 

! U 
1. 5 U 

2.2 0 
2.( 0 . 
1.30 
1.50 
1.70 

2 0 
1.9 0 
1.10 
1.30 
1.8 U 
2.4 U 
2.6 0 
1.9 U 
1.2U 
LSU 
2.3 U 
1.7U 
LBO 
0.9 U 
2.1 U 
1.5 U 
0. 9 U 
UU 
0. 1 U 
2.6 U 
2.7 U 

1 U 
:'.5 U 

( 0 
50 
3 0 
3 0 
3 0 
4 0 
4 0 
2 0 
3 0 
4 0 
5 0 
5 0 
4 0 
2 0 
3 U 
5 U 
3 0 
4 0 
2 0 
( U 
3 0 
2 0 
4 0 
I U 
5 U 
5 0 
2 U 
J U 

1 

I 

I 

I 
I 
I' 

]' 
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! LAHDAU ASSOCIATES GROUNDWATER ABALISES 
. , JULY/AUGUST 1986 SAHPLIHG • . . 

STATIO! NUNBER 
LAB SAMPLE NO. LW-8S 

AHALYn 

. . : ~ .:' .. 
:" .. :.:, " . 

LW-9S DV-2D I!IHI DI!-3D LV-(S 

i INORGAHICS (ag/l} ' " ' . : c,' . . .'.;;. " .". .' . . ..... ,., . . ,. ' . 

· 1 : Total PhenoL , . 0.005 U'~{J~005 :~· · ci.:O~ :~ .< O:OO~ U : 0.005 0 ...." , .j" ;.<.3;~;;i~;.; 
'.: ! ~' '' CJanide ,,~: .. ~ .. 0.005 U ,--, 0.005 U , Q.OP.5. U.: ~0:005 U· . ' '' -: . ... _~~~ .. ,;"--;" .: . ::..'.:.",-:;",£~ 

: :. Total SUPeDdedSolida ,1100 ..;. ~1200 ,:;'~~'-'~" 930 .. ~ ';,.-290 .. ::: . '- - . ' '''' .... . o· : x·, -.. . ': ':£"'~'~0'7;~"'" .' -'" . . . . ~.~ .~~="-6P. l-:;:. ;~::' :=.~ . : :; .. --.... r -. ' - .-' • • ' . . . .... - -·: ~·~::iJ,...':'· , :::;::~·~!~=~I~~· 
. ~. -~-~::;~~ Di88ohed Anenic - . -:'_ . , . . ;:~!:L . 0.02 ~ .. ~~!:. O.13 .:.:;:::~,O.07 ... ..... =-£. O!' 12 ~~ ~. ~ O.l1 ~:, .. _ .0.024 _ -!.. _~~ : .. _-:~""'-"'-~~:JA:. 

" ;iyl~l~~~c;~:~ii;"j~~I;~~1~i~1l~~:; ~~ilt-i I. 
I :< DusohedCadJiu , 0.001. U ~~.O.OOF;''j.); :;: 0.001 V i .O;OOl U :,' 0.002 < . 0.001 U .. ,,' : .. :,,~~ -d;;:o"':':;;';'~" :: 

~" . . '". .--. • _''1,.' _ - . - "::" . -
" , " .:: : 

• See Total I!etals SUllarJ 
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J 



1 
I :., .. - '- -

. "1' WDAU ASSOCIATES GROUNDIIATE.R AHALYSI.S 
. . JULY/AUGUST 1986 SOOLING . " . ,,' 

. ; . ...-.. 

STATION IfUlfBKR 
LAB SAMPLE NO, LII-12D LII-l0S LV-11S LII-125 LII-HS LII-13S LIl-IS LII-6S 

ANum 

I :.-, D18sobed Copper . . ' .. ... .. .. ": "'.~ ' 0.001 U , .. ,- :",. -7 , ,",,-.:C, O,OO~. 0 .' . 0.002 .• . "£,,,,,,·,r"'7 0.001 0'0,:::,0, 001 0 ,'.,..0.001 O· -";"t : ', 
;';,. Dissobed Cadliaa : .. ... : ,.c.',~,';" ~:d.OOI O . ~O;OOI OL·c O.OOI 0 .0.001 0 .,;.0'.001 0· •• 0.001 0 ; .0.001 0 ' · 0.0010 . :::' . 

.. . :~-: '.. '," "-. }S~· . 
• See Total Ketals SUllafJ 
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. ', LAKDAO ASSOCIATKS GROUHDWAtKR ABALYSKS 
JULT/AOGUST 19865AJIPLIHG , ' . . . , , .- . -.. -~.... : 

ANALYTK 

STATIOR HUBBKE 
LAB 5A1!PLK HO. LW-2S 

'.' 

LII-35 LII-55 L1I-155 L1I-75 :. LV-liD i!W-3D i!W-4S 

i IHORGAHIC5 (Ill/I) . . . ,. "."",,; '." . ... _ ..... , 

". Total PbeDol . . ' , .~ .~;!,,-,;,·: 0:0050 ', D.068 ." 0':0050 0.~05·r(;'O:O;5 ii L , --- ~)t: ::; :t1~ I 

I 

, See Total Metal8 5uaaarJ 

I 
I 

J 
I 
J 



'i WOAU ASSOCIATIS' GROUHOVAtIR WTSIS 
1 JULT/AUGUST IS86 SAMPLING 

.•... . 

AllALY!! 

:. -" ... 

STATION IUMBIR LV-120 
LAB SAMPLX HO. 

LV-SD LV-SDR 

· .. ~: .. 
. . .. •. 

e. 

LV-13D LV-IOD 

J 

J 



! LAiDAU ASSOCIATES SAMPLING RESULTS 
: JUNK/JULY/AUGUST 1986 SAMPLING 

. ···1·· ' .. < . I :-::: 
AHALYn 

PKSTIDIDK/PCBS lug/I) 

Alpha-BHC 
Beta-BHC 
Delta-BHC 
Galla-BBCILindane) 
He~tachlor 
AI rin 
He~tachlor Expoxide 
En osulfan 1 
Dieldrin 
U-DDE 
Rndrin 
Enndosulfan !l 
( HOD 
Kndosulfan Sulfate 

U -DDT 
Methoxuchlor 
~ndrin Ketone 
Chlordane 
Toxa1hene 
A"c or ' lOIS 
Aroclor · 1221 
hoc lor '1232 
Aroclor-IH2 
Arocio!"- :248 
A~o~~ J !"-::54 
A :, ·~,:: : :-- ~~: O 

0.5 U. 0.5 U 
0.5 U 0.5 U 
0.5 U 0.5 U 
0.5 U 0.5 0 
0.5 U 0.5 U 
0.5 U 0.5 U 
0.5 U 0.5 0 
0.5 U 0.5 U 

1 U 0.1 U 
1 U 0.1 U 
1 U 0.1 U 
! U 0.1 U 
1 U 0.1 U 
1 U 0.1 U 
1 U 0.1 U 
5 U 0.5 U 
1 U 0.1 U 
5 U 0.5 U 

10 U I U 
5 U 0.5 U 
5 U 0.5 U 
5 U 0.5 U 
5 U 0.5 U 
5 U 0.5 U 
5 U 0.5 IJ 

:. ': U 1 n 
• 'J 

. ~:''''' 

Li5-iS 
,1 ... : . ". 

0.5 U 0.5 U NA 0.5 U MA 0.5 U 
0.5 U 0.5 U N! 0.5 U NA 0.5 U 
0.5 U 0.5 U NA 0.5 U NA 0.5 U 
0.5 0 0.5 U NA 0.5 U NA 0.5 U 
0.5 U 0.5 0 NA 0.5 U NA 0.5 U 
0.5 0 0.5 U NA 0.5 U' NA 0.5 0 
0.5 U 0.5 U NA 0.5 U NA 0.5 U 
0.5 U 0.5 U NA 0.5 U NA 0.5 U 
0.1 U 0.1 U NA 0.1 U SA 0.1 0 
0.1 U 0.1 U SA 0.1 U SA 0.1 U 
0.1 U 0.1 U NA 0.1 U NA 0.1 U 
0.1 U 0.1 U NA 0.1 U SA O.! U 
0.1 U 0.1 U NA 0.1 U NA 0.1 U 
0.1 U 0.1 U NA 0.1 U SA O.! I! 
0.1 U 0.1 U SA 0.1 U SA 0.1 I) 

0.5 U 0.5 U NA 0.5 U SA 0.5 !J 
0.1 U 0.1 U SA 0.1 U ~A O. i U 
0.5 U 0.5 U SA 0.5 U SA 0.5 U 

I U I U SA 1 U SA i U 
0.5 U 0.5 U NA 0.5 U SA 0.5 U 
0.5 U 0.5 U SA 0.5 U SA 0.5 'J 
0.5 U 0.5 U NA 0.5 U SA 0.5 U 
0.5 U 0.5 U NA 0.5 U SA o ' I' .. " 
0.5 U 0.5 U H.I 0.5 U NA 0.: :J 

1 !) ~ L; 11 ~.\ 1 ~, NA .],' .. 
" . v v 

: I) 1 ;~ ~!. ~ ij ,. 
. , ~ 
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: LANDAO ASSOCIATES SAMPLING RESOLTS 
: JUNK/JOLY/AOGUST 1986 SAMPLING 

.:\ : WELL HOMBER Li-5S '~ LV5-D 
. ~'~-'. 

LW-6S~ .•. LHD LW-7S . LW-7D ' LV-8S " ' Lir~8I; ~ .':.: .' 
: 6/26/86 ,-

ANALYT! 

VOLAtILE ORGANIC COKPOUHDS (ug/I) 

Chloromethane 3 0 1.6 0 3 0 1. 6 U 3 0 3 0 3 0 . 3 U 
Broloiethane 4U 2.10 4U 2.1U 4U 40 40 40 
Vinyl Chloride 4U 1.90 4U BO 4U 4U 40 17 
Chloroethane . 4 U 2.2 0 4 0 2.2 U 4 U 4 0 4 0 4 U 

. Methylene Chloride . 301.70 . 3U 1.70 30 30 · 30 ·3U 
Acetone 5 J . 5.B.0 ' 5 TS 5.8 U 12 0 12 0 23 . 11 " 

. Carbon Disulfide 2 U . I U '.- 2 0 10 ' - 2 0 . 2 0 2 O . " 2 0 ", 
'j ·,· I,I-Dichloroethene ' . 50 2.3 O. ",,: 52 00 ,: .•. 2'13 OU 50 "" 25 00 ' 52 UO ' ' -'~ 25 tU '}::.,'. 

' I,I-Dichloroethane . 2 0 =: . I O . . . " 2 0 '. . . 
• < " Trans-I, 2-dichloropropene '. , , 3 0 : ,.- . ' U 0 _. ' - : 3 0 ,'-:: ... l.4 0 ,_ - 3 0 : . : . 3 0 . 3 O '~- " ~",, IT ' '1.." .' 

--, "Chloroform -, .. ' ,_ , ,, .' .:.~ . . .' 3 0 - ~''-' ·1.3 O· .. ' 30 .. ..-; 1.30 ' ,, ' 303 0 ," : . . : 3 0 ::,:;....:~~.~30 ··.~.,:~~.,·:.:. 
· .,tc, l,2-Dichloroethane .> ,.. ;,~' 2 0 ,::,' 1.2 0 ~: : ·';' 2 0,:;f-,;-1.2 0 ,; " 2 0 . .. 2 0 2 0 .. 2 0 ~ .. 
" ,c ," 2-Bntanone .... , . . ,; . • •• . c'. :':'·" OC ,_ .~ 6 0 .:'" 3.2 O.i' ,, ·"0 6 0 ;t¥';. 3.2 0 "C. 6 0 .__ .. 6 0 .: :~" ; 6 0 ·;·;··~1:ti6 ' O '~,, ' 
. ::~t:l ,1 I-Trichloroethane " .;c ' • : , - """ .'"-' 2 0 ''''-:-;'- O.B O. ~~';;~2 0 ';;;';'''O.B 0 . . .. :~ 2 U '. " .2 0 -,=.:., 2 0 :' .... ~2· 0 ::;:-g~ ,: 
. Ii ~:;,;: ~6on Tetrac~lori, de .: .... ... : ;, ,: .... .. ';?' 2 u '~t'<. :· 0 . 9 U :.' :;·.'.:.'.·~r 2 0 ":~"" ' O.9 0, :: .:' 2 0 .'. ,. 2 0 , ' , ' ::~ 2 0" ','~clf"2 0,:;;;>>1,0;: 

. ' , . .",;)' hnrl ~cetate ~· . : .. , . ' ... ";;Z: ; ". ': '."'" 6 0 "" ,.:. 2.9 0 i'!...-~ 6 O."Z.,* 2.9 0 . ":- . 6 0 .. , - 6 0 . :. " 6 0 ~,;~-." :!6' D.:''''::::;:;;~ 
. '. :;::-:;Bro.o~lchloro.ethane ., ,:, .: , ...... : '. ;.,:::;1 0 '~.;:;:;, 0 ; 7 U'" ~ . ~ 10 ~;;: 0.7 U ... . : . I 0 ;: .. ;:.'. '.-- 21 0

0 
'. ;~. =-': 21 00";\..~'-_J~21;. 0o ~.-~~~P 

, . . I,2-Dlchloropropane ' " " . .' -:'., .. ... . - 20 ·'·:!;·O.B 0 "~"c' " 2 O:"'",y 0.8 '0 ,'." " 2 0 , " . . ..... ." ,.C_',.;";' •••. ,'!i'J"",t, 
. Tr~ns-I,Hichloropropene .' . '. ' 20 .-: , 0.9U · ':;;' 2U ' ,. 0.90 20 .. 20 < 20 ~'_~ ':;,20 :; ,';":~:' 

'·~. Trlchloroethylene ' , :~,.- , ,,' ; 10 ':7',," 0.70 -,:~ · 10 ,;: ..... 0.1'0 , ': 10 10 . 10 .. , ... :1 U .. ·· . 
/SDibro.oc~loroleth.ne " , :~:::; ; ;:;; .~ 2 O~~. O.B .U ::·::' ",~ 2 U : ".; :.O.B U.·. : . . ' 20 · ' . 20 ..... ;.:., 20 ·':·: ,,::-20 ,;. ,'.' .• '· 
.• ;i.J,.1;2-Tnchloroethane '. , .... :, ,', ... . . ... ',!":~2 · 0 ;""'0' 0.B · 0 "':"-:~ ~"2 0 ~~.,,'·· 0;8 0 , , : 20 '. " 2 0 "" .' . 2 U ,'. "-1"~2 U ."' 'e_" 
:";. Benzene :';·<='-~--'-'''" :., ,", ",.:, :,';2 0·,< : 0.9 0 ' .. " 2 0 " ;·,·:0.9' 0 .. . 2 0 . 1 ,' 2 O· :':"', ;. 2 0 '.::' ,'~!;..9 :: ·Z:';;'''r.;;·. 

I 
":·. - Cis-I;'3"dichlo~opropene · ' • :1:}2 0 ;;'1 '.: 0.9 0 'Ci;·~ .. _': 2 U ;t,;:: 0,9 0· ' . , .. 2 U . . 2 0 ' 2 0 ... : , :;-2 U "'!' •• ' 
.. 2-ChloroethylnDylether . ' ,-"",, 3 U .,c · , , ~ 1.3 0 .:,/ 30 ' , 1:30 3 U 30 ·· 30 ' " "" 30 """:.,, 

Bro.ofm · . .. , ' . . ",.:;. 2 0 .- '" ,,10 , -. ,:oo 2 0 '. " ',1 0 . . 2 0 2 U 2 0 '. ";~.'~:2 0 :;~ -;.-; . 
4-Kethyl-2-pentanone ' :' ' 4 O ·: "~ l.B 0 . -- 40 " ' 1.8 '0 . . 4 0 24 ~ 24 00 ", ' ":::':2~ ' ~ ,: ... . . 

· ~;~~~g~~~oethyl~h{ . . '. ~ ~ ' oJ~ ; _:"H ' o.H ~ ~ I U ' IU . ~ 10 ' . ' 
. l,l,2,2-Tetrachloroethane 2 0 1.1 O . ' 2 o · . 1.10 2 0 2 0 2 0 ':'. 2 U .. ' 

Toluene . . ' ' : 2 U O.B 0 . 2 0 '. O.B 0 2 0 2 0 2 0 .2 U . . ' 
ChlorobenzenelO 0.70 . 10 0.70 10 10 IU ·10 " 
Ethr lbenzene 2 U 1.1 0 2 0 1.1 0 2 0 2 0 2 U 2 0 c' . 
Sturene 3 U l.4 0 3 0 l.4 0 3 0 3 0 3 U 3 0 
IJlenes (Total) 2 U 1.2 0 2 U 1.2 0 20 2 U 20 2.U 

SEMI·VOLATILE EXTRACTABLE COHPOUNDS (ug 

Phenol 4 0 I T 4 0 NA 4U 2.2 0 l 0 2.2 U 
Bis(2-chloroisopropyl)Etber 5 U 2.40 5 U NA 5 U 2.4 0 5 0 2.4 U 
2-Cblororhenol 3 U 1.30 3 0 NA 3 0 1.30 3 U 1.3 U 
1.3-Dich orobenzene 3 U 1.50 3 U NA 3 U 1.5U 3 U 1.5U 
l,l-Dichlorobenzene 3 U 1.70 3 U NA 3 U 1.7U 3 0 1.7U 
BenzLI Alcobol 4 U 2 0 4 U NA 4 U 2 0 4 U 2 U 
1,2- ichlorobenzene 4 U 1.90 4 U NA 4 U I.9U 4 U 1.90 
2-Hethylrbenol 2 U LlU 2 U NA 2 U LlU 2 U UU 
Bis(2-ch oroethyl)Ether 3 U 1.3U 3 U NA 3 U 1.3U 3 U 1.3U 
l -Metbylphenol 4 U I.B U 4 U NA 4 U LBU 4 U LBU 
N-nitroso-di-n-propyl •• ine 5 U 2.4 U 5 U NA 5 U 2.4 0 5 U 2.4 U 
Hexachloroethane 5 U 2.6 U 5 U NA 5 U 2.6 U 5 U 2.6 U 
Nitrobenzene 4 U 1.9U 4 U NA 4 U 1.9 U 4 U UU 
Isophorone 2 U 1.2U 2 U NA 2 U i.2U 2 U 1.2U 
2-Nltrotbenol 3 U L6U 3 U NA 3 U L6U 3 U LSD 
2,4-0ic lorophenol 5 U 2.3 U 5 U NA 5 U 2.3 U 5 U 2.3 U 
Benzoic Acid 3 U I. 7 U 3 U NA 3 U 1.7U 3 U 1.1U 
Bis(2-chloroethoxI IHetbane 4 U LBU 4 U NA 4 U LBU 4 U LBU 
2,4-Dichloropheno 2 U 0.9 U 2 U NA 2 U 0.9 U 2 U 0.9 U 
l,2 .4·Trichlorobenzene 4 U 2.1 U 4 U NA 4 U 2.1 U 4 I) 2.1 U 
Ha~hthalene 3 U 1.5U 3 U NA 3 U UU 3 U 1.5U 
4- hloroaniline 2 U 0.9 U 2 U NA 2 U 0.9 U 2 U 0.9 U 
Hexachlorockclopentadiene 4 U 2.2 U 4 U NA 4 U 2.2 U 4 U 2.2 U 
4-Cbloro-3- ethIPbenol 1 U 0,1 U 1 U NA 1 U 0.7 U 1 U 0.1 U 
2-Hetbllnabbtha eoe 5 U 2.6 U 5 U NA 5 U 2,6 U 5 U 2.5 U 
Hexach oro utadiene 5 U 2.7 U 5 0 NA 5 U 2,1 U 5 U 2.1 U 
2 .4 .5-Trichlorophen~l 2 U 1 U 2 U NA 2 IJ 1 U , U 1 U 
~ . 4.5-:~i:~lc: ~rhe~o ~ 3 !J i " 'I 3 U SA ~ : . : .:; [} 1. :I : =-, !! 

• • v IJ 



LANDAU ASSOCIATES SAMPLIKG RESULTS 
JUHK/JULY/AUGUST 1986 SAMPLIKG 

IiKLL HOlIBKR LW-5S LW5-D LIi-6S LW-6D LW-7S LW-7D LV-8S LII-8D 
6/26/86 

I J 

!.HALYTE 

SEMI-VOLATILI KXTRACTABLE COMPOUHDS (ug 

I 2-Chloronarhthalene 2 U 0.9 U 2 U KA 2 U 0.9 U 2 U 0.9 U 
2-Kitroani ine 1 U 0.6 U I U KA I U 0.6 U 1 U 0.6 U 
Di-Methyl ~htha1ate 3 U I. 6 U 3 U KA 3 U 1.6U 3 0 1.6U 
Acenaphthr ene 1 U 0.4 U 1 U KA I U 0.4 0 1 U 0.4 U 
3-Kitroanlline 7 U 3.3 U 7 0 HA 7 0 3.3 U 7 U 3.3 U 
Acenaphthene B U 3.8 U B U HI. B U 3.B 0 B U 3.B U 
2,4-Dlnitrophenol 3 U I. 7 U 3 U KA 3 U 1.7U 3 U 1.7U 
Hitrofhenol 2 U I U 2 U HI. 2 U 1 U 2 U I U 
Dibenzo uran 4 U 1.8U 4 U HI. 4U LBU 4 U l.BU 
2, 4-Dini troto luene 2 U LIU 2 U KA 2 U LIU 2 U 1.1 U ' 
2,6-Dinitrotoluene 3 U 1.3 U 3 U HA 3 U l.3U 3 U LaU 
Dl-Ithyl ththalate 2 U 8 U 2 U NA 2 U B U 2 U B U 
4-Chlorop enyl Phenyl Kther 6 U 3.2 U 6 U NA 6 U 3.2 U 6 U 3_2 U ' 
fluorene 3 U 1-5 U" , 3 0 HI. 3 0 1.50 3 0 UO ; 

Hitroaniline 7 0 3-6U 7 U NA 7 0 3.6 0 7 0 UO 
4,6-Dinitro-2-lethyIphenol I U ' 0.6 U I 0 NA I U 0.6 U I 0 0-60 ' ", 

H-Hitro8odiphen~laline 3 U 1.6U 3 0 NA 3 0 1.60 3 0 1.60 
4-Brolophenyl-p enylether 3 U 1.60 3 U HI. 3 0 I.6U 3 0 1.60 
Hexachlorobenzene 4 U 2.2 U 4 O. HI. 4 0 2.2 U 4 0 2.2 0 
Pentachlorophenol 1 U 0.6 U 1 0 HA I U 0.6 U I U 0-60 
Phenanthrene 4 U 2.2 U 4 U NA 4 U 2.2 U 4 U 2_2 0 ., 

", . , " 

Anthracene 3 U 1.7U 3 0 HA 3 U 1.70 3 U 1.70 
Di-n-But~l phthalate 1 T 1 T 4 0 NA 4 0 0.5 U 4 0 I T 
nuo~ant ene 2 U O.B 0 2 U NA 2 U O_B U 2 U O.B 0 
Pyrene 2 U 1.1U 2 0 NA 2 U 1.10 2 0 1.1U 
Butylbenzrlphthalate 4 U 2.2 0 4 U NA 4 U 2.2 U 4 U UO 
3,J '-Dich orobenzidine 2 0 1 U 2 U HI. 2 U I 0 2 U I 0 
Benzo(alAnthracene I U 0.3 0 1 U NA 1 0 0.3 0 I U 0.3 U 
Bi5(2-e hylhexyl)Phthalate 4 U LBO 4U HA 4 U l.BO 3 J LBO 
ChrY5ene I 0 UO I U HA 1 U 0.5 U 1 U 0.5 U 
Di-n-OctJI phthalate 1 U 0.5 0 1 U HI. 1 U 0.5 U I 0 0.5 0 
Ben,olbl luoranthene 4 U 2 U 4 U HA 4 U 2 0 4 U 2 U 
Benzo I F1uoranthene 3 U UU 3 U HI. 3 U 1.7U 3 U l.7U 
Benzo a P!rene 1 U 0.6 U I U HI. 1 U 0.6 U 1 U 0.6 0 
Indeno(12 -cd)P~rene 2 U 1.1U 2 U KA 2 0 LlU 2 U l.lU 
Dibenzo(a.h)Ant racene 2 U 1 U 2 U KA 2 U I U 2 U 1 U 
Ben~o(ghiIPeryle.e 3 U 1.7U 3 U KA 3 U l.7U 3 U 1.7 U 

PISTIDIDE/PCBS (ug/l) 

Alpha-BHC 0.5 U 0.5 U 0.5 0 HI. 0.5 U 0.5 U HA KA 
Beta-BHC 0.5 0 0.5 U 0.5 U KA 0.5 U 0.5 U SA KA 
Delta-BHC 0.5 U 0.5 U 0.5 U HI. 0.5 U 0.5 U SA HI. 
Gamma-BHC ILindane) 0.5 U 0.5 U 0.5 U HI. 0. 5 U 0.5 U SA HI. 
He~tachlor 0.5 U 0.5 U 0.5 U HI. 0.5 U 0.5 U SA Ht 
Alari. 0.5 U 0.5 U 0.5 U HI. 0.5 U 0.5 U SA KA 
Heptachlor Expoxide 0.5 U 0.5 U 0.5 U KA 0.5 U 0.5 U SA HI. 
Knifosulfan I 0.5 U 0.5 U 0.5 U HI. 0.5 U 0.5 U SA SA 
Die ldrin 0.1 U 0.1 U 1 U HI. 0.1 U 0.1 U SA HA 
4.4-DDI 0.1 U 0.1 U 1 U HI. 0.1 U 0.1 U SA HI. 
!ncr in 0.1 U 0.1 U 1 U Hoi 0.1 U 0.1 U SA SA 
Enndosulfan II 0.1 U 0.1 U 1 U Hoi 0.1 U 0.1 U SA HI. 
4.HDD 0.1 U 0.1 U 1 U NA 0. 1 U 0.1 U jA NA 
Endosulfan Sulfate 0.1 U 0.1 U 1 U NA 0.1 U 0.1 U SA HI. 

4.4 -DDT 0.1 U 0.1 U ! U HA 0.1 U 0.1 U jl. ~!. 

~et~n~chlo r 0.5 U 0.5 U 5 U NA 0.5 U 0.5 U , ' HI. . , 
,nd, io letone 0.1 U 0. 1 U 1 U HI. 0.1 U 0.1 U ,A N!. 

Chlordane 0.5 U 0.5 U 5 U H!. 0.5 U 0.5 U SA SA 
Toxa!'nene 1 U 1 U 10 U HI. 1 U 1 U ,A ,I. 
Araclcr-1015 0.5 U 0.5 U 5 U HI. 0.5 U 0.5 IJ ,A Hoi 
A:oclor-1221 0. 5 U UU 5 U HA 0.5 fJ 0.5 U SA HA 
Ar cr. h r-1232 0.5 U 0.5 U 5 U NA 0.5 U 0.5 U SA HA 
har.lr; ~- 1242 0.5 U 0.5 U 5 U NA 0.5 U 0.5 U SA ~A 

~.: ~~~~ ~ -124a 0,5 I! 0,5 U 5 U HI. 0.5 U 0. 5 U SA S!. 
:''''~:'. ' -''~\ ( .. 5 LI I t1 o f) :!A 1\ 5 !J \ n ~,: ~ ~ . • 0 

: .... " .. -- ' : ..: :, : Ll 1 I; " ", t ~ 
~ ;; ::.:, ,', 

- , ,j . • J ... 
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LANDAU ASSOCIATES SAMPLING RESULTS 
JONE/JULY/AOGUST 1986 SAMPLING 

I ItKLL NUMBER LV-8D LV-SS LV-9D LV-SD LV-lOS LV-l0D LW- llS LV-llS 
8/18/86 7/22/86 7/22/86 8/8/86 HA 

) AHALYTE 

VOLATILB ORGANIC cOBPoUNDS lug/I) 

Chlorolethane 3 U 3 U 3 U 3 U 3 U 3 U 320 U NA 
Bro,olethane 4 U 4 U 4 U 4 U 4 U 4 U 420 U NA 
Yinyl Chloride S 8 69 62 34 13 370 U NA 
Chloroethane 4'U 4 U 4 U 4 U 4 U 4 U 440U NA 
Methylene Chloride 3 U 3 U 3 U 3 U 3 U 3 U 330 B NA 
Acetone 12 U IS 12 0 12 U 12 U 12 U HO B HA 
Carbon Disulfide 2 U 2 U 2 U 2 U 2 U 2 U 200 U XA 
1,1-Dichloroethene 5 U 5 U 5 0 5 0 5 0 5 0 450 0 XA 
1,1-Dichloroethane 2 J 2 0 2 U 2 U 2 0 2 U 200 0 HA 
Trans-1,2-dichloropropene 1 J 3 0 3 0 3 0 1 T 3 0 270 0 HA 
Chlorofor. 3 U 3 U 3 0 3 U 3 U 3 0 250 0 HA 
1,2-Dichloroethane 2 U 2 0 2 U 2 U 2 0 2 U ' , 230 0 ' HA 
2-BDtanone 6 0 6 0 6 0 6 0 6 0 6 U ' ::' 630 U HA 
1,1~1-Trichloroethane 2 U 2 U 2 U 2 U 2 U 2 0 160 U HA " ' 

I I 

Car on Tetrachloride 2 U 2 U ' 2 0 2 0 2 U 2 0 " 170 U KA 
Vinyl Acetate 6 0 6 U 6 U 6 U 6 U 6 U ,, _ 580 U KA 
Broaodichloroaethane , 1 U 1.U 1 U 1 U 1 U 1 U 130 U HA .> -
1,2-Dichloropropane 2 U 2 U 2 0 2 U 2 U 2 U 160 0 KA 
Trans-1,3-dichloropropene 2 U 2 0 2 0 2 U 2 U 2 U 170 U XA 
Trichloroethylene 1 U 1 U 1 U, 1 U 1 U 1 0 , HO U HA 
Dibrolochlorolethane 2 U 2 U ' 2 U 2 U 2 U 2 0 160 U ' SA 

1,1,2-Trichloroethane 2 U 2 0 2 U 2 U 2 U 2 0 ' 160 U HA 
Benzene 1 T 2 U ' 2 U 2 U 2 U 2 U 170 U NA 
Cis-1,3-dichloropropene 2 U 2 U ' 2 U 2 0 2 U 2 0 ' 170 U HA 
2-Chloroethyllinylether 3 U 3 U 3 U 3 U 3 U 3 U 260 U NA 
Broloforl 2 U 2 U 2 U 2 U 2 U 2 U ISO U XA 
4-Methyl-2-pentanone 4 U 4U 4 U 4 U 4 U 4 U 360 U XA 
2-Hexanone 2 U 2 U 2 U 2U 2 U 2 U ISO U XA 
Tetrachloroeth~lene 1 U 1 U 1 U 1 U 1 U 1 U 120 U XA 
1, 1,2,2-Tetrac lorD ethane 2 U 2 U 2 U 2 U 2 U 2 U 210 U HA 
Toluene 2 U 2 U 2 U 2 0 2 U 2 U 150 0 HA 
Chlorobenzene 1 U 1 U 1 U 1 U 1 U 1 U 130 0 XA 
Ethylbenzene 2 U 2 U 2 U 2 0 2 U 2 0 210 0 XA 
Sturene 3 U 3 U 3 0 3 U 3 U 3 U 240 U XA 
Xylenes ITotal) 2 U 2 U 2 U 2 U 2 U 2 U 270 U NA 

SEMI-YOLATILE EXTRACTAB LE COMPOUNDS lug 

Phenol NA 4 U 9 U 9 U I T 4 U 4 U 4 0 
Bis(2-chloroisopropyl)Ether NA 5 U 10 U 10 U 5 U 5 U 5 0 5 U 
2-Chlororhenol NA 3 U 5 U 5 U 3 U 3 U 3 U 3 U 
1,3-Dich orobenzene NA 3 U 6 0 6 0 3 U 3 U 3 0 3 0 
1.4-Dichlorobenzene NA 3 U 7 0 7 U 3 U 3 U 3 U 3 0 
Benztl Alcobol NA 4 U 8 U 8 U 4 U 4 U 4 U 4 0 
1.2- ichlorone,zene NA 4 U 8 U 8 U 4 U 4 U 4 U 4 0 
2-Methvlrhenol NA 2 U 4 U 4 U 2 U 2 U 2 U 2 U 
Bisl2-ch oroethyl )Ethe, NA 3 U 5 U 5 0 3 U 3 U 3 U 3 U 
4-Metbylphenol NA 4 U 7 U 7 U 4 U 4 0 4 U H 
N-nitroso-di-n-propyla.ine NA 5 U 10 0 10 U 5 U 5 0 5 U 5 0 
Hexachloroetbane NA 5 U 10 U 10 U 5 U 5 U 5 U 5 r, 
Nitrobenzene NA 4 U 8 U 8 U 4 U 4 U 4 U l Ii 

[so?horone NA 2 U 5 !J 5 U 2 U 2 U 2 U -i :! . , 
2-N ltrohhenol NA 3 U 6 U 6 U 3 U 3 U 3 U 3 ;} 
2.4-Dic lo ro~he nol HA 5 U 9 U 9 U 5 U 5 U 5 U " l! 

Benzoic ~.ci d NA 3 U 7 U 7 IJ 3 U 3 U 3 U :'1 ~ 
v " 

BisI2-'h l o r o e ,~cxr)He t ha, e NA 4 U 7 U 7 U 4 U 4 U 4 U H 
2 .4- D ichlo ro~:~~o NA 2 U 4 U 4 U 2 U 2 U 2 IJ ., I ~ ., 
! .2.4-Trich l: ::benzene SA 4 U 8 U 3 U 4 U 4 U 4 U 4 rJ 

Sa~htha lene SA 3 U " 11 5 U 3 U 3 U 36 24 o " 
4- hloroani li e NA 2 U 4 U 4 IJ 2 U 2 U 2 U ? C 

Hexachlorocvc opentadiene SA 4 U 9 U 9 U 4 U 4 U 4 U i " {-Chloro-3-Me ,'phenol NA 1 U 3 U 3 U 1 U 1 U l U I il 

2 -MethI l na~ \t alene SA 5 U 10 U 10 U 5 U 5 U 39 1: y 

, ~ 

Hex.ch oro "t ~ie ne SA 5 U 11 U 11 IJ 5 U 5 U 5 U 5 
~ . 4.5-T ; i~~ : : :~hen o ! SA 2 U 4 lj ! ~ 2 U 2 U 2 IJ 

, 
:.~.5 - T :, : ~~.: :~~~:'! c : ~ ~. 3 iJ ;: :1 '; !\ 3 U 2 rJ -: :. .J " 
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\ LANDAU ASSOCIATKS SAMPLING RKSULTS 

JUNK/JULY/AUGUST 1986 SAMPLING 
r 
I WELL MOHBER LW-80 LW-9S LW-90 LW-90 LW-IOS LW-I0D LW-US LV~l1S 

8/18/86 7/22/86 7/22/86 8/8/86 MA 
AMALYTE 

SEMI-VOLATILE EXTRACTABLE COMPOONOS lug 

2-Chlorona~hthalene NA 2 U 4 0 ( U 2 0 2 U 2 0 2 U 
2-Nitroani ine NA I U 2 U 2 U I U I U I U I U 
Oi-Methyl ~hthala te NA 3 U 6 U 6 U 3 U 3 U 3 0 3 U 
Acenaphthf ene NA 1 U 2 0 2 U I 0 I 0 1 0 1 
3-Nitroanlline NA 7 0 13 0 13 0 7 0 7 0 7 0 7 0 
Acenaphthene NA 8 0 15 0 15 0 8 0 8 0 8 0 1 t 
2,(-Dlnitrophenol NA 3 0 7 0 7 0 3 0 3 0 3 0 3 U . 

4-Nitro¥henol NA 2 0 ( 0 4 0 2 0 2 0 2 0 . 20 ' 
Dibenzo uran NA 4 0 7 0 7 0 4 0 4 0 4 0 1 t •. ' --. 
2,(-Dinitrotoluene NA 2 0 ( 0 4 0 2 0 2 0 20 2 0 
2,6-Dinitrotoluene NA 3 0 5 0 5 0 3 0 3 0 3 0 '~ ~ ~ : 
Dl-Kthyl ~hthalate NA 2 0 3 0 3 0 2 0 2 0 2 0 
4-Chlorop enfl Phenfl Ether NA 6 0 13 0 13 0 6 0 6 0 6 0 · . '. 60 . ' 
fluorene NA 30 6 U 6 0 1 t 3 0 3 . · 2 J ' , . 
4-Kitroaniline NA 7 0 140 140 7 0 7 0 . 7 0 > __ . " 7 0 " ". 
4,6-Dinitro-2-lethylphenol NA 1 0 2 U 2 0 1 0 1 0 1 0 · ' 10 ," : · 
H-Nitrosodiphen~latine NA 3 0 6 0 6 0 3 0 3 0 3 U '.' 3 0 
4-Brolophenyl-p enflether NA 3 0 6 0 6 0 3 0 3 0 3 0 3 0 
Hexachlorobenzene NA 4 0 9 U 9 U 4 0 ( 0 40 ' -- 4 0 
Pentachlorophenol NA 1 0 2 U 2 U 1 0 1 0 1 0 · 1 0 
Phenanthrene . NA 4 0 9 0 9 0 ( 0 ( 0 3 J .: 1 t . , ,~ 

Anthracene NA 3 0 7 U 7 U 3 0 3 U 3 0 · .. 3 ij 
Di-n-But~l phthalate NA 4 0 . 8 0 8 U ( 0 ( U 4 0 . 4 . .' : 

Huorant ene MA 2 0 3 0 3 U 2 0 2 U 2 0 2 0 
Pyrene . NA 2 0 4 0 4 0 2 0 2 0 2 0 2 U . 

ButllbenzIlphthalate NA ( 0 9 0 9 0 4 0 ( 0 40 4 0 
3,3 -Oich oro benzidine NA 2 0 4 0 ( 0 2 0 2 0 2 0 20 
8enzola)Anthracene NA 1 0 1 0 1 U 1 0 1 0 I J I 0 
BisI2-ethylhexyl)Phthalate NA 4 U 7 0 7 U 4U ( 0 ( 0 ( 0 
ChrJsene NA I 0 2 0 2 U I 0 I 0 1 0 1 0 
Oi-n-OctJl phthalate NA I 0 2 U 2 0 1 0 I 0 I 0 I 0 

Benzo/bl luoranthene NA ( 0 8 0 8 U 4 0 4 U 4 0 4 0 
Benzo k Fluoranthene NA 3 0 7 0 7 U 3 0 3 0 3 0 3 0 
Benzo a P!rene NA 1 0 2 U 2 U I U I 0 1 0 1 U 
Indenol12 -cd )Pbrene NA 2 0 4 0 ( U 2 0 2 0 2 0 2 U 
Dibenzola\h)Ant racene NA 2 U 4 U ( U 2 U 2 0 2 0 2 0 
Benzolghi Perylene NA 3 U 7 U 7 U 3 U 3 U 3 0 3 U 

PESTIOIDE/PCBS log/I) 

Alpha-BHC NA 0. 5 0 0,5 0 0. 5 0 NA NA NA NA 
Beta-BHC NA 0,5 U 0.5 U 0,5 U NA NA MA NA 
Delta-BHC NA 0.5 U 0.5 U 0.5 U NA NA NA N.' 
Ga .. a-BHC(Lindane) NA 0.5 U 0.5 U 0.5 U NA NA NA HA 
He~tachlor NA 0.5 U 0.5 U 0.5 U NA NA NA NA 
Al rin NA 0.5 U 0.5 U 0.5 U NA NA NA H! 
Heptachlor Expoxide NA I U 0.5 U 0.5 U NA NA NA NA 
Endosulfan 1 NA 1 U 0.5 U 0.5 U NA NA NA KA 
Dieldrin NA I U 0.1 U 0.1 U NA NA NA NA 
(,HOE NA I U 0.1 U 0.1 U NA NA NA SA 
Kndrin NA I U 0.1 U 0.1 U NI. NA SA SA 
Enndosulfan !I HA I U 0.1 U 0.1 U NA NA SA ~A 

4.4-000 NA 1 U 0.1 U 0.1 U NA NA SA H 
Endosul!an Sulfate NA 5 U 0.1 U 0.1 U HA NA NA NA 

<.HOT NA 1 U 0.1 U 0.1 U NI. NA NA NA 
Methoxuchlor HA 5 U 0.5 U 0.5 U NA NA SA SA 
'ndrin Ketone HA 10 U D.! U 0.1 U NA NA SA ~ !. 

Chlordane NA 5 U 0.5 U 0.5 U HI. HA ~A ~!. 

Toxa1nene NA 5 IJ 1 U 1 U HI. SA SA SA 
Aroc or-l016 HA 5 U 0.5 U 0.5 U HI. HA SA SA 
Aroclor-1221 HI. 5 U 0.5 U 0.5 U NA NA SA SA 
Aroclor-1232 HA 5 U 0.5 U 0.5 U NA HA HI. S~. 

Aroclor-1242 SA 5 U 0.5 U 0.5 U HA HA ~A SA 
Ar- cclo :- -l248 HI. 10 U 0.5 IJ 0.5 U NA HI. SA ~~. 

A:- ·}~ i c- ~ · ~~54 
, .. :) .: [j (! . 5 ~.1 ". N .~, ~" ~ ~ . 
• 1,~ • 

. !.: ~~ ~'. = - : ~ ~ .:; ' ,; i ,1 . .. 
~ .'. 

, .. SA ~ ~ . .1:,: 
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LANDAU ASSOCIATES SAMPLI NG RESU LTS 
I . JUNE/JULY/AOGUST 1986 SAMPLING 

( lIKLL NUl!BER LW-llD LW-l2S LW-l2D LW-l2D LW-12S LW-l3S LW-l3D LW-HS 
6/27/86 NA 

\ 
ANALm 

VOLATIL! ORGANIC COMPOUNDS (ug/I) 

Chloro. ethane 3 U 3 U 3 U NA 3 U 3 U 3 U 3 U 
Bro.o.ethane 4 U 4 U 4 U NA I U I U 4 U 4 U 
Vinyl Chloride I U 4 U 4 U NA I U 1 1 4 U 4 U 
Chloroethane 4 U 4 U 4U NA 4 U 4 U 4 U 4 U 
Methylene Chloride 3 U 3 1 3 U NA 3 U 3 U 3 U 3 U 
Acetone l2 J 19 J l3 T NA l2 U 1 TB l2 U lO J 
Carbon Disulfide 2 U 2 U 2 U NA 2 U 2 U 2 U 2 U 
l, I-Dichloroethene 5 U 5 U 5 U NA 5 U 5 U 5 U 5 U 
I,I-Dichloroethane 2 U 2 U 2 U NA 2 U 2 ij 2 U 2 U 
Trans-l,2-dichloropropene 3 U 3 U 3 U NA 3 U 3 U 3 U 3 U 
Chlorofor. 3 U 3 U 3 U NA 3 U 3 U 3 U 3 U 
l,2-Dichloroethane 2 U 2 U 2 U NA 2 U 2 U 2 U 2 U 
2-Bntanone 6 U 6 U 6 U NA 6 U 6 U 6 U 6 U 
l,ltl-Trichloroethane 2 U 2 U 2 U NA 2 U 2 U 2 U 2 U 
Car on Tetrachloride 2 U 2 U 2 U U 2 U 2 U 2 U . 2 U 
Vin,l Acetate S U S U 6 U NA 6 U 6 U 6 U 6 U 
Brolodichlorolethane 1 U 1 U 1 U NA 1 U 1 U 1 U 1 U 
1,2-Dichloropropane 2 U 2 U 2 U NA 2 U 2 U 2 U 2 U 
Trans-l,3-dichloropropene 2 U 2 U 2 U NA 2 U 2 U 2 U 2 U 
Trichloroethylene l U l U 1 U NA l U l U l U 1 U 
Dibrolochlorolethane 2 U 2 U 2 U NA 2 U 2 U 2 U 2 U 
l, l,2-Trichloroethane 2 U 2 U 2 U NA 2 U 2 U 2 U 2 U 
Benzene 2 U 26 2 U NA 18 2 U 2 U 2 U 
Cis-l,3-dichloropropene 2 U 2 U 2 U NA 2 U 2 U 2 U 2 U 
2-Chloroethy lvinylether 3 U 3 U 3 U NA 3 U 3 U 3 U 3 U 
Broloforl 2 U 2 0 2 0 NA 2 0 2 0 2 U 2 U 
I-Methy l-2-pentanene I 0 I 0 4 U NA 4 0 4 U 4 0 4 0 
2-Hexanone 2 0 2 U 2 U NA 2 U 2 U 2 U 2 0 
Tetrachloroeth~lene l 0 I 0 1 U NA 1 0 1 0 1 U 1 U 
l,1,2,2-Tetrac loroethane 2 0 2 0 2 U NA 2 U 2 U 2 0 2 U 
Toluene 2 U 2 0 2 U NA 2 J 2 U 2 U 2 U 
Chlorobenzene l 0 l 0 1 0 NA l U l U l U I U 
Etbylhenzene 2 0 2 0 2 U NA 2 0 2 U 2 U 2 U 
Sturene 3 U 3 0 3 U NA 3 U 3 U 3 U 3 U 
Xy lenes (Total) 2 U 14 2 U NA 19 2 U 2 U 2 U 

SEMI -VOLATILE EXTRACTABLE COMPOUNDS (ug 

Pheno l 4 U 3 J 2.2 U 4 U 4 U I 0 4 U 4 U 
Bis(2-chloroisopropyl)Kther 5 U 5 U 2.4 U 5 U 5 U 5 U 5 U 5 U 
2-Chlororheool 3 U 3 U 1. 3 U 3 U 3 U 3 U 3 U 3 U 
1.3-Dich orobenzene 3 U 3 U I.5U 3 U 3 U 3 U 3 U 3 U 
1,I-Dichlorobenzene 3 U 3 U 1.7U 3 U 3 U 3 U 3 U 3 U 
3en'61 Alcohol 4 U 4 U 2 U 4 U 4 U 4 U 4 U 4 U 
[.2- ichlorobenzene 4 U 4 U 1.9U 4 U 4 U 4 U 4 U 4 U 
2-MethyLPhenol 2 U 2 U !.IU 2 U 2 U 2 U 2U .., II 

Bisl2-chloroethy l lKther 3 U 3 U 1.3U 3 U 3 U 3 U . 3 U 3 U 
H ethylpbenol 4 U 4 U 1.8U 4 U 4 U 4 U 4U 4 U 
N-nitroso-di-n-propylamine 5 U 50 2. 4 U 5 U 5 U 5 U 5 U 5 U 

~exach l oroe thane 5 U 5 U 2.6 U 5 U 5 U 5 U 5 U 5 U 
Sitrohenzece 4 U 4 U 1.9U I U 4 l' 4 U 4 U 4 U 

Iso'Phorone 2 U .., 11 1.2U 2 U 2 U ? r1 ') II : (J 

2-Nltrophenol 3 U 1 [1 1. 5 U 3 U 3 U 3 i) .3 U ~ :' 

5 U 
.• . 

,.~-vicnlorophenol 5 U ? Q 24 24 2 U 2 U '2 :,i 

3enzoic Acid .3 U " fI 1:7 U 3 U 3 U 3 U 3 U 3 :; 
J " 

9isl2-chloroethoxrlMethane 4 IJ 4 I! 1.8U 4 U 4 U 4 U l U I ,. 

2.l-Dichlorcpheno 2 U ? r 0.9 U ? " 2 U 2 0 2 IJ -, 4 5 t.2 .4 -Tr ichlo robenzene 4 U 4 U I'J 1 11 4 U ~ n 1 U 4 :] 
'- . ~ w j ;} 

S."nthalene 3 U 97 4 3 U 48 3 iJ ~ ~ 

H:nloroaniline 2 U 2 U 0.9 U 2 D 2 U ? .. 2 iJ ~ :.: .. '; 

P.exach loroc1clopentadiene 4 U 4 1.1 2.2 U 1 U 4 IJ 4 l; 4 [J , " 't :; 

; - C ~loro - j - Methrpheno l 1 U 1 U 0.1 U 1 U 1 U 1 ii : I) ! (.i 

~-Metp"lnaphtha.ene 5 U 100 10 5 U 58 5 ~ , U : i) 

~~~a ~ ~io r o~utad le ne 5 IJ 5 2.7 U 5 U 5 U 5 L' 5 fJ 5 I! 
.~ . ~.: - T~: t;hb r 0tlhenD 1 2 tl ? , U 2 U 2 U ') It ~ :~ 

I'J ~: 

:. ~.~ - :~ ~ ~~~= : ~ ~~~n ~! " " : ::. :' 2 1) -:. ;; 
J '.' ., .• . . 
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LANDAU ASSOCIATKS SAHPLING RESULTS 

f 
JUNK/JOLY/AUGUST 1986 SAHPLING 

lim NOMBER LV-11D LV-12S LV-12D 
6/27/86 

LV-12D Lli-12S LIi-13S LV-13D LV-HS 
NA 

AHALYTE 

SKHI-VOLATILE EXTRACTABLE COHPOUNDS (ug 

2-Chloronarhthalene 2 U 2 U 0.9 U 2 0 2 U 2 U 2 U 2 U 
2-Nitroani ine I U 1 U 0.6 0 1 U 1 U I U 1 U 1 U 
Di-Hethyl rhthalate 3 U 3 U 1.60 3 U 3 U 3 U 3 U 3 U 
Acenaphthf ene I U 3 0.4 U I 0 2 1 U I U 1 U 
3-Nitroanlline 7 0 7 0 3.3 U 7 0 7 0 7 U 7 U 7 U 
Acenaphthene 8 U 5 J 1 T 8 0 4J 8 U 8 U 8 U 
2.4-Dlnitrophenol 3 0 3 U 1.70 3 U . . 3 U 3 U 3 U 3 U 
Hitrofhenol 2 U 2 0 I 0 2 U 2 0 2 0 2 U 2 U 
Dibenzo uran 4 U 5 1.8 0 ( U · 3 J ( 0 ( U 4 U 
2.(-Dinitrotoluene 2 U 2 0 I.IU 2 U 2 U 2 0 2 U 2 U . .-~ :H' 

2,6-Dinitrotoluene 3 0 3 0 1.30 3 U 3 U 3 U 3 U · 3 U .' : :. 

Dl-Ktb,l ~hthalate 2 U 2 0 8 U 2 U .' . 2 U .. I T 3 0 3 U 
4-Chlorop eny[ Phenyl Kther 6 U 6 0 3.2 0 6 U 6 U 6 0 6 U 6 U '-;'-, 

Fluorene 3U 15 2! 3 U 9 3 U 3 0 3 U ' 
(-NitroaniHne 7 U 7 U 3.6 0 7 U · 7 U 7 U 7 U 7 U 
4.6-Dinitro-2-lethylphenol I U 1 U 0.6 U 1 0 .. ' I U • 1 U I U 1 U .. . 
H-Nitrosodiphen~laline . 3 U 3 U I.6U 3 U 3 U 3 0 3 U 3 U • =-'. ~', ". -. 

(-Brolophenyl-p enylether 3 U 3 U 1.6U 3 U . 30 3 0 3 U 3 U 
Hexachlorobenzene 4U ( U 2.2 U· ( U · 4 U ( U 4U 4U 
Pentachlorophenol I U 1 U 0.6 0 I U . 1 r I 0 1 U I U 
Phenanthrene . 4 U 11 · ( ( U . < ~ U··· · 4U 4 U 4 U 
Anthracene 3 U 3 U 1.70 3 0 3 U 3 U 3 0 ': - . - ' 

Di-n-But~l phthalate 4 U 4 0 2.1 0 4U ·" 4 U· 7 8 U 1 T 
Fluorant ene 2 0 2 0 0.8 0 2 0 2 U 2 0 2 0 2 U 
Pyrene 2 U 2 U I.IU 2 0 2 U 2 U 2 U 2 U 
ButllbenzIlphthalate 4 U 4U 2.2 U 4U '. 4 U 4U 4 U 4 U 
3,3 -Dich orobenzidine 2 0 2 U I 0 2 U 2 U 2 U 2 U 2 0 
Benzo(afAnthracene 1 U I J 0.3 U 1 U 1 U 1 U 1 U 1 U 
Bis( 2-e hylhexyl)Phthalate ( 0 ( U 1.8U 4 U 4 U 4 U 4 0 3 J 
Chrysene 1 U 1 0 0.5 0 1 U 1 U 1 U 1 U 1 U 
Di-n-OctJl phthalate 1 U 1 U 0.5 U 1 U 1 U I U I U I U 
BenzO!bl luoranthene ( U 4 U 2 U ( U ( U ( U ( 0 4 U 
Benzo i Fluoranthene 3 U 3 U 1.7U 3 0 3 U 3 0 3 U 3 U 
Benzo a P~rene I U I U 0.6 U 1 U I U 1 U I 0 1 U 
Indeno(12 -cd )P~rene 2 U 2 U 1.10 2 U 2 U 2 U 2 U 2 U 
Oibenzo(ajh)Ant racene 2 U 2 U I U 2 0 2 U 2 U 2 U 2 U 
Benzo(ghi Perylene 3 U 3 U I. 7 U 3 U 3 U 3 U 3 U 3 U 

PESTIOIDE/PCBS (ug/I) 

Alpha-BHC HI. 0.5 U HA NA HA HA NA 0.5 U 
Beta-BRC HA 0.5 U HA HA NA HA SA 0.5 U 
Delta-SHC HA 0.5 U HI. HA HA HA ~" 0.5 U 
Ga .. a-BHC(Lindane ) HA 0.5 U HA HI. HA HA ,I, 0 -" .~ " 

He~tachlor HA 0.5 U HA HI. HA HA SA 0.5 U 
AI rin HA 0.5 U HA HA HI. HI. HI. 0.5 U 
He~tachlor Expoxide HA 0.5 U HA HA HA HA SA 0.5 U 
in osulfan 1 HI. 0.5 U HI. HI. HA HI. HI. 0.5 U 
Die ldrin HI. 0.1 U HA HA NA HA HI. 1 U 
(.HDE HI. 0.1 U HI. HA HA HA ~A 1 U 
Endrin HI. 0.1 U HI. HA HA HA SA 1 U 
Enndosulian II HI. 0. 1 U HI. HI. HA HA ~A 1 U 
4.HOD HA 0.1 U HI. HA HA HI. SA 1 U 
Rndosulfan Sulfate HA 0.1 U HA HA HA HA ,A I U 
tHO! Hoi 0.1 U NI, HA SA HI. ~A 1 IJ 
~etho;(uc hl or NA 0.5 U SA HA HI. HI. S~. 5 U 
Snd!'in Ketone NA 0.1 U NI. HA HI. HI. SA t [J 

Chlo rdane HA 0. 5 U NI, HA HI. HI. SA 5 U 
Toxaphene NA 1 U NI, HI, HA HA ~l [0 U 
l.roo ler-l015 HA 0.5 U NI, HI. HI. HI. ~A ~ f] 

Aroclor-1221 HA 0.5 U SA HA SA HI. SA - fl o '. 
Ar oc lor -12 32 SA 0.5 U SA HI. HA NA SA 5 iJ 
ArQclo~-124 2 SA 0.5 U % HI. HI. SA ,:, 5 [J 

A ~ !')r: ~ Q ~- :'2 4 ~· S~. !! . : U ~ ~. Sl. N!. NA ~ .!. ? :.: 
~. :' ~': >:- <:~ ~ , .. .) ~ :1 SO. ~~ 

" 
~ .~ . ,; !, 

.1.'\ 
: ~ . -, ' .. -- :.~ .::, e, ." x,'. SA , .. ~ ; .; 

,1 :'; . .. .I.". .I :: 
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LANDAU ASSOCIATES SAMPLING RESULTS 

[ 
JUNE/JULY/AUGUST 1966 SAMPLING 

( WELL NUKBER LW-15S Hi-ll Hi-2D Hi-3I DH-2D DM-3D HETHOD BLAH TRIP BLAH[ . 

( ANALYTE 

( 

SEMI-VOLATILE EXTRACTABLE COMPOUNDS (ug 

2-Chlorona1hthalene 2 U 2 U 2 U NA 2 U 2 U 2 0 NA 
2-Nit"oani ine 1 U 1 0 1 U HA 1 U 1 U 1 0 HA 
Di-Methyl lhthalate 3 U 3 U 3 U HA 3 U 3 U 3 U HA 
Acenaphthf ene I U 1 U 1 U HA 1 U 1 U 1 U HA 
3-Ni troanlline 7 U 7 U 7 U HA 7 U 7 0 7 0 NA 
Acena~hthene 6 U 6 U 6 U HA 6 U 6 U 6 U NA . 
2,4-Dinitrophenol 3 0 3 U 3 U NA 3 0 3 U 3 0 . HA 
4-Hitro¥henol 2 U 2 0 2 U NA 2 U 2 0 2 0 NA 
Dibenzo uran 4 U 40 4 U NA 4 U 4U 4 0 NA . 
2,4-Dinitrotoluene 2 U 2 0 2 0 HA 2 U 2 0 20 HA 
2,6-Dinitrotoluene 3 0 3 0 , 3 0 NA 3 0 3 0 3 0 MA . C 

Oi-Ithyl ~hthalate 3 U 3 U 3 U NA 3 0 3 0 30 ~F' t·, 
4-Chlorop enyl Phenyl Ither ~ ~ . , .. 6 0 6 0 . NA 6 0 6 U 6 U 
Flnorene . 3 0 3 O .. NA 3 O. 3 U 3 0 MA .. ":: ' . 

4-Nitroaniline 7 0 7 U 7 U NA 7 U 7 U 7 U NA ' - '. 
4,6-0initro-2-lethylphenol 1 0 1 U .. lU . NA 1 0 1 U 1 0 NA · '. ' 

. N-Nitro50diphen& laJIine 3 0 3 U 3 U NA 3 U 3 U 3 U NA '" 
4-Brolophenyl-p enylether 3 0 3 U 3 U NA 3 0 3 U 3 U NA 
Hexachlorobeozene 4 U 4 U 4 U, NA 40 4 U 4 U NA 
Pentachlorophenol 1 0 1 0 1 U NA 1 U 1 U 1 U HA 
Phenanthrene . 4 U '. 40 4 U . NA 4U ~ U 4 U MA : . 

Anthracene 3 U 3 0 .3 U· NA 3 U 3 U 3 U NA " 
Oi-n-Buttl phthalate 1 T 40 _ 2 T NA 2 T 7 2 T HA 
l1uoront eoe 2 U 2 U ... 2 U NA 2 U 2 U 2 U NA 
Pyrene 2 U 2 U 2 U NA 2 U 2 U 2 0 NA 
ButTlbenzIlphthalate 4 U 40 . 4 U NA 4 U 4 U 4 U HA 
3,3 -Oich orobenzidine 2 U 2 U 2 U NA 2 U 2 U 2 U NA 
genzo(a)Anthracene 1 0 1 U 1 U NA 1 0 1 U 1 U NA 
Bis(2-ethylhexyl)Phthalate 2 T 4 0 4 U NA 4 U 3 J 4 U NA 
ChrJsene 1 U 1 U 1 U NA 1 U 1 U 1 U NA 
Di-u-OctJI phthalate 1 U 1 U 1 U NA 1 U 1 J 1 U NA 
Benzolbj luoranthene 4 U 4 U 4 U NA 4 U 4 0 4 U NA 
Benzo k Fluoranthene 3 U 3 U 3 U NA 3 U 3 U 3 0 NA 
Benzo a Plrene 1 U 1 U 1 U NA 1 U I U 1 U NA 
Indeno(12 -cd)P&rene 2 U 2 U 2 U NA 2 U 2 U 2 0 NA 
Dibenzo(a jb)Ant racene 2 U 2 U 2 0 NA 2 U 2 0 2 0 NA 
Benzo(gbi Perylene 3 U 3 U 3 U NA 3 U 3 U 3 U NA 

PKSTIDIDE/PCBS (ug/l) 

Alpba-BHC 0.5 U 0.5 0 0.5 U NA 0. 5 U NA 0.5 0 NA 
Beta-BHC 0.5 U 0.5 U 0.5 U NA 0.5 U NA 0.5 U HA 
Delta-BHC 0.5 U 0.5 U 0.5 U HA 0. 5 U NA 0.5 U NA 
Ganoa-BHC(Lindane) 0.5 U 0.5 U 0.5 U NA 0. 5 U NA 0.5 U HA 
Herachlor 0.5 U 0.5 U 0.5 U NA 0.5 U NA 0.5 U NI. 
Al rin 0.5 U 0.5 U 0.5 U NA 0. 5 U HA 0.5 U NA 
He~tachlor Kxpoxide 0.5 U 0.5 U 0.5 U NA 0.5 U NA 0.5 0 HI. 
Kn osulfan 1 0.5 U 0. 5 U 0.5 U NA 0.5 U HA 0.5 U HA 
Dieldrin 0.1 U 1 U 1 U HA 1 U NA 1 U NA 
4,HDi 0.1 U 1 U 1 U NA 1 U HA 1 !J HA 
Kndr in 0. 1 U 1 U 1 U NA 1 [J NA 1 U HI. 
!nndosulfan II 0.1 U 1 U 1 U HI. 1 U HI. I U N~, 

U· DDD 0.1 U 1 U 1 U NI. 1 U HA 1 U HI. 
Kndosul!an Sulfate 0. 1 U 1 U I U NA 1 U NA 1 U NA 

4,4-DDT 0. 1 U 1 U 1 U NA 1 U NA 1 U HI. 
Methoxuchlor 0.5 U 5 U 5 U NA 5 U HA 5 U Hoi 
Sndt in letone 0.1 U 1 U 1 U NA 1 U Hoi i. U HA 
Chlordane 0.5 U 5 U 5 U HI. 5 U HI. 5 U NA 
TO"-lhene 1 U 10 U 10 U NA 10 U NA 10 U NA 
Atoc or-l016 0.5 U 5 U 5 U HI. 5 U HA 5 U NA 
:1rOC lor-1221 0.5 U 5 U 5 U NA 5 U N.I 5 U N,~ 

Moclor' 1232 0.5 IJ 5 U 5 U NA 5 U NA 5 U HI. 
Aroclor-1242 0. 5 U 5 U 5 U HA 5 U HI. 5 U Hoi 
A:cr.lc : - ~ 243 0.5 U 5 U 5 U HI. 5 U HI. S U SA 
~.!' o:: ::.; : -:~~4 0.5 !J 5 U 5 U S!. .? ~.: ~~, : ~{ S.\ 
;: :- ;~:~ :-::: ,~. ~ 'I 10 U !Oi] " ~,; :;? ... " 
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I HART CROWSEB INC. SAMPLING RESULTS 

FEBRUARY 19BB SAMPLING 
I 

I 
WELL NUMBER MW3-1 HIH HW-5 HW-IO LW-14-S L'1-I2-D LW-12 -S LW-13-D 

ANALITE 

HKT.lLB DlSBoLnD I.gill 
I Arsenic 0.019 0.007 U 0.007 U 0.008 0.007 U 0.035 0.008 0.025 
I Lead 0.009 U 0.009 U 0.009 U 0.009 U 0.009 U 0.009 iJ 0.009 U 0.009 U 

Chromium 0.003 U 0.003 U 0.003 U 0.003 U 0. 003 U 0.003 U 0.003 U 0. 003 U 
Hickel 0.031 U 0.048 0.031 IJ 0.031 U 0.031 U 0.031 U 0.'149 0.031 U 
Co pper 0.006 0.011 0.011 0.01 0.013 O.OOB 0.006 0.005 
Zinc 0.008 0.012 0.006 U 0.01 0.019 0.011 O. OIB 0.01 

VOLATILE ORGANIC COMPOUNDS (ug/I) 

Chloromethane 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 
Bromolethane 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 IJ 
Vinyl Chloride I U I U I U I U I U I U I U I IJ 
Chloroethane I 0 I U I U 1 U I U I U I U 1 U 
Methylene Chloride 5 U 5 U 5 U 5 U 5 U 440 U 5 U 5 U 
Acetone 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 
Carbon Disulfide I U I U I U I U I U I U I U I U 
I.t-Dichloroethene I U I U I U I U I U I U I !J I U 
I.t-Dichloroethane I U I U I U I U I U I IJ I U I U 
1rans-I.2-dichloropropene I U I U I U I U I U I U 1 U I \I 

Chloroform I U I U I U I U I U I U I !J [ U 
1.2-Dichloroethane I U I U I U I U I U 1 U I IJ 1 U 
2-Butanone 10 U 10 U 10 U 10 U 10 IJ 10 U 10 U 10 [) 
I. I. I-Trichloroethane I U I U I U I U I U I [J 1 U I U 
Carbon Tetrachloride I U I U I U I U I U 1 U 1 U I U 
Vinyl Acetate 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 
l. l. 2.2-Tetrachloroethane I U I U I U I U 1 U I U 1 U I I) 

1.2-DichloroDropane I U I U I U I U I U I U 1 U 1 n 

Trans-I.3-dichloropropene I U I U I U I U 1 U 1 U I IJ 1 6 
Trichloroethylene 1 U I U I U I U 1 U I U I U 1 IJ 
Dibromochloroaethane 1 0 I U 1 0 1 U 1 U I U I U 1 U 
1.1 .2-Triehloroethane 1 U I U I U 1 U 1 U I U I I) 1 !J 
Benzene 1 U I U 1 0 I U 1 U 1 :; 1 IJ t U 
Cis-1.3-diehloropropene I U I U I U 1 I) I U 1 U 1 [J I IJ 
2-';hloroethy 1viny leiher 10 [J 10 I) 10 U 10 U 10 U iO !J ,0 I) 10 '.1 

Bromoiora 5 U 5 U 5 U 5 !] 5 iJ ~ !l 5 U 5 '.1 

2-;{e~anone 10 U 10 U 10 U 10 !J 10 I) to !] ~O U 10 :} 
.-Heth

h
l-2-pentanone 10 IJ 10 IJ 10 U 10 U 10 U 10 U 10 IJ 10 U 

Tetrae loroethylene I U I U I U I I) I U 1 U 1 U 1 U 
Toluene I U 1 U I U I U I U 1 U 1 I) 1 !} 

Chlorobenzene I U 1 U I U 1 U I U 1 U 1 U 1 ~ 
Eihy Ibenzene 1 U 1 U 1 U I U 1 U I U 1 [J 1 1] 

Xy lenes (Total) 1 U 1 U I U 1 U I U 1 U 1 U 1 ;! 

" MI-VOLATlLE EXTRACTI.B LK COMPOU NDS (ug!1l 

~-Nitrosodiphenyla.ine 10 U 10 U 10 IJ 10 U 10 U 10 U 10 U 10 U 
~heno 1 10 U 10 U 10 U 10 U 10 I) 10 I) 10 U 10 IJ 
Aniline 10 U 10 U 10 U 10 U 10 'J 10 U 10 U 10 I) 
'is( ~-ehlo r oisopropyI I Ether 10 U 10 U 10 !) 10 U 10 U 10 I) 10 IJ 10 !) 
~ - Chlororhenol iO U 10 U 10 IJ 10 U 10 'J 10 f] 10 !) 10 ,.' 
1.3-uichl,robenzene 10 IJ 10 IJ CO U 10 I) 10 !J 11} iJ 10 '.I 10 J 
~.4 - Dic~lD robenzene 10 'J 10 iJ 10 'J iO U [,) 'J :0 U :0 U 10 -J 

gen'61 Alcohol 10 I) 10 U 10 I) 10 'J iO iJ iO U 10 iJ 10 fJ 
~ ,2- ! ic~lo r obenzene 10 U 10 U 10 !J 10 U 10 '! :0 !J 10 I) l j\ q 

Hetny 1pheno l 10 U 10 U 10 U 10 U iO U 10 U 10 U in [i 
9i3[2-chloroethyIIEther lO IJ 10 U 10 U 10 U 10 U 10 U 10 U In " 
1-~e'hylpben ol 10 U 10 U 10 IJ 10 I) 10 U 10 !) :0 iJ 10 il 
~ -nitroso-di-n-propylamine 10 U 10 IJ 10 IJ 10 !j lO iJ 10 IJ 10 iJ 10 'J 
,exach loroethane 10 U 10 U 10 IJ 10 U 10 IJ 10 'J ~ O :J :'0 fJ 

!I i trobenzene 10 U 10 U 10 IJ 10 U 10 ~ 10 iJ 10 'i 10 !j 
[sc~norone 10 IJ 10 U 10 iJ 10 U 10 'J 10 U 10 'J ~~~ :j 

2-~liropheno l 10 U 10 U 10 IJ 10 U 10 Ij 10 U 10 !J 10 U 
~, 4-Di c~lorophenol 10 IJ 10 U 10 U 10 I) 10 IJ 14 10 IJ 10 IJ 
3enzoic Ac id 50 U 50 U 50 v 50 U 50 U 50 U 50 IJ 50 IJ 
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' / HART CROWSER lHC, SAHPLl NG RESULTS 
FEBRUARY 1988 SAHPLlNG 

( 

( 
WELL HUHBER HW3-l HW-4 Hi-5 HW-l0 L'i-14-S LW-12-D LW-12-S LW-13-0 

AHALYTE 

, ( 

) SEHl-iOLATlLK .XTRACTABLE COMPOUNOS (ug/l) 

Bis I2-cnloroetnoxI )He t nane 10 U 10 U 10 U 10 U 10 U 10 U 10 IJ 10 I! 
2.4-DichloroDheno 10 U 10 U 10 U 10 U 10 U 10 U to I) 10 U 
1.2.4-Trich lorobenzene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 

~a~nthalene 10 U 10 U 10 U 10 U 10 U 10 U 130 10 U 
4- hloroaniline 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 
Hexachlo roc~clopentadiene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 
4-Chloro-3- ethIphenol 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 IJ 

2-Hethllna~htha ene 10 U 10 U 10 U 10 U 10 U 10 U 190 10 U 
Hexach oro utadiene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 
2,4,6-Trichlorophenol 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 
2,4~5-Trichloro~henol 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 
2-C lorona~htha ene 1'0 0 ' 10 0' 10 0 10 U ' 10 U 10 0 10 0 10 U 
2-Nitroani ine 50 0 50 U 50 U 50 U 50 U 50 U 50 U 50 U 
Oi-Hethyl ~hthalate 10 U 10 U 10 U 10 U 10 U 10 U 10 [j 10 !J 
Acenaphth¥ ene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 [j 

3-Hit!'oanl line 50 U 50 U 50 U 50 IJ 50 U 50 U 50 U 50 U 
AcenaDhtnene 10 U 10 U 10 U 10 U 10 U 10 U TR 10 ~ 
2.4-Dinitropnenol 50 U 50 U 50 U 50 U 50 U 50 U 50 IJ ~O ~J 

4-Nitro~henol 50 U 50 U 50 U 50 U 50 U 50 U 50 !J 50 :J 

Dibenzoturan 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 
2.4-0init rotoluene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 !] 

2,c-Dinitrotoluene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 
Ol-Ethyl ~hthalat e 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 IJ 
4-Chlorop enyl Phenyl Ether 10 U 10 U 10 U 10 U 10 U 10 U 10 [j 10 IJ 

Floorene 10 U 10 IJ 10 U 10 U 10 U 10 U 16 10 IJ 

4-Nitroaniline 50 U 50 U 50 U 50 U 50 IJ 50 IJ 50 IJ 50 U 
4.6-Dinitro-2-methylphenol 50 U 50 U 50 U 50 U 50 U 50 U 50 [J 50 ~J 

H-Hitrosodiphen~lamine 10 0 10 U 10 U 10 U 10 U 10 U 10 U 10 [J 

4-Bro.ophenyl-p enylether 10 U 10 U 10 U 10 IJ 10 U 10 U 10 !J 10 II 
Hexach lorobenzene 10 U 10 U 10 U 10 U 10 U 10 U 10 IJ to rJ 

Pentachlorophenol 50 U 50 U 50 U 50 U 50 U 50 I] 50 !J 50 f.! 

Phenanthrene 10 U 10 U 10 U 10 U 10 U 10 U 14 10 ~J 

h thracene 10 U 10 !J 10 I] 10 !J 10 U 10 IJ 10 U 10 'J 
Di - n-But7~ ,hthalate 10 I] 10 U 10 IJ 10 r] 10 IJ :0 IJ 10 iJ : '; '! 

r. ' 10 U 10 U ~O U 10 Ij : D i) ~D rJ 1 Ii ~I ,'\ " 

: :uorar..r;n e:ie 
Benzidine 100 !J 100 IJ 100 U 100 !J 100 U 100 I) 11)0 1] 100 ::; 
Pyrene 10 U 10 U 10 IJ 10 U 10 U 10 I] 10 U ~ 0 :,1 

Butylhen:!1 ,hthalate 10 U 10 U 10 U 10 IJ 10 U 10 U 10 U 10 U 
3. 3'-Di' h.orQben zidine 20 U 20 U 20 U 20 U 20 IJ 20 U 20 !J 20 :j 

3enzo(~ ) Anthracene 10 U 10 !J 10 IJ 10 U 10 U 10 U 10 ~J 10 :,i 

2is i2 -o thllheXII !Phthalate 10 IJ 10 U 10 !J 10 U 10 'J U I) ;' !) :j ~o ',1 

Chn'sene 10 U 10 I] 10 U 10 iJ 10 ~J to !] 10 'J H\ . ~ 

) i - :1-,j~ t Zl Dhtha late 10 !] 10 iJ 10 U 10 U ~ 0 iJ 11} ;.1 i ') fJ ; f, :': 

Jen:ol b),luorant bene 10 U 10 !J 10 lJ 10 U 10 'J 10 U 10 U :0 ;' 

Benzo (k)Fluoranthene 10 U 10 U 10 IJ 10 iJ 10 U 10 lJ 10 'J 1v ij 
Benzo(alPrene 10 I] 10 !J 10 IJ 10 IJ 10 U 10 U 10 !J 10 f.! 

I ~den o{ 12 -cd)Pirene 10 !J 10 IJ 10 U 10 U 10 U 10 U 10 U 1 Q iJ 
Dibenzo la.h )An tnracene 10 U 10 U 10 U 10 U 10 U 10 !J 10 !J i.0 (! 

3enzo i ghil Pery lene 10 U 10 I] 10 U iO U 10 iJ 10 U 10 U 10 ;J 
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I HART CROWSER INC. SAMPLING RESULTS 
1K3RUARr 1988 SAMPLING 

i 
( 

WELL NUMBER LW-13-S 

AN'\LYTE 

M~7ALS DISSOLVED (.g/ll 
Arsenic 
Lead 
!;hrcniu::l 
~{i C' !el 
Copper 
Zinc 

VOLATILE ORGANIC COMPOUNDS (ug/l) 

Chlorome thane 
9romomethane 
Vinyl Chloride 
ChI oro ethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
l,l-Dichloroethene 
[,[ -Dicnioroethane 
,:ans-I, 2-dichloropropene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
l,l,l -Tr ichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
1,1,2,2-Tetrachloroethane 
1,2-Dichloropropane 
Trans-l,3-dicnloropropene 
Trichloroethylene 
Dibromochloromethane 
1.1. 2-Trichloroethane 
gen:ene 
Cis -l,3-dichloropropene 
2 - ~:hlor c et~y 1 'lin, lether 
~~ ~ M!::rt:!1 
2 -~ e:tancr.e 
4-Methvl-2-pentanone 
!etracnloroetnylene 
Toluene 
,hlorobenoene 
~thy lben:ene 
X71enes [To!.all 

S.Ml-'IOLATlLK RXTEACTABLE COMPOU NDS (ug 

~- !li tro50dipheny lamine 
Phenol 
hi line 
3isf2-cnloroison!opyllEther 
~-Chloro .,henoi . 
t.3-Dic~lo r oben:ene 
1, ~-Dich !:Jrocenzene 
:en:11 Alcc~o 1 
~ ') - 'li C~ IJ " oben ",p.ne 
4:~ethyiph~nol '-' J 

3i3(2-chloroethylJEther 
4-~eth'! lptleno 1 
~-nitroso-di-n-uropyiami~e 
Hexachloroethane 
:ii t rooen:ene 
[so?oorone 
2-h tropoeno 1 
~,4-Dic~lorophenol 
Een:oic Acid 

0.014 
0.009 U 
0.003 U 
0.03 1 U 
0.011 
0.021 

10 U 
10 U 

.. f ~ 
5 U 

21 
1 I) 
1 I) 
1 U 
1 U 
1 U 
1 IJ 

10 U 
1 U 
I U 

10 U 
I U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 '! 
1 I) 

10 :J 
I:; iI 

1~ :'1 

i5 U 
1 U 

0.031 
1 U 

0.)02 
'). :05 

OW-l OW-2 OW-3 

0.009 0.014 0.011 
0.009 U 0.009 U 0.009 I) 

oJ.003 U 0.003 U 0. 003 U 
0.031 U 0.031 U 0.031 U 
0.007 0.006 0.009 
0.006 U 0.01 0.024 
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HART CROWSER INC . SAMPLI NG RESULTS 
FEBRUARY 1966 SA MPL ING 

WELL NUMBER LW-l3-S 

ANALYTE 

SEKHOLAT,LK gmACTABLE COMPOUNDS lug 

Bi3 i2-chlcroethoxy lMethane 
i. 4-Dichlorooheno l 
l,2,4-Trichlorobenzene 
Naphthalene 
4 -Chloroaniline 
Hexachlorocyclopentadiene 
4-Chloro-3-Meth7phenol 
2-Methylnaphthalene 
Hexachlorobutadiene 
",4,6-TrichlorophenoL 
2,4/5,Trichlorophenol 
2-Cnloronaphthalene 
2-Hitroaniline 
Di-Methyl phthalate 
Acenaphthylene 
3-Nitroaniline 
Acena~hthene 
2,4-Dlnitrophenol 
HitrophenoL 
Oibenzoluran 
2,j-Dinitrotoluene 
2,o-Dinitrotoluene 
Di-EthyL phthaLate 
HhLoropbeny L Pbeny 1 mer 
nuorene 
4-Nitroaniline 
4,5-Dinitro-2-methylphenol 
H-HitrcsodiphenyLa.ine 
4-9romophenyl-pnenylether 
~exachlorobenzene 
,entac ~l o r opheno l 
P~enanthr~ne 
A!'.thr3.cene 
2} -~- 3u t 71 pht ~a lai e 
~ :'J.ori!ntr.ene 
3enzidine 
Pyrene 
~u~?lh~nZ7L phthalate 
'1, ,j -Dlchl oroben:ndlne 
~e n z o r.~ ) Anthracene 
3is l ~-~t hvihex/ l ) Pht hala t e 
Chryeene 
)i - n - ' )c ~'d ?hr;ha late 
3en:o(b,11uoranthene 
Benzo i k I Fluoranthene 
Sen:Q(il lPnp.ne 
I n den o ( 1 2~ -cd) Pv r ene 
Diben:oI",h i Ant~racene 
gen:ol ghi iPerj lene 

10 U 
10 U 
10 U 
10 U 
LO 0 
10 U 
10 U 
10 0 
10 U 
10 U 
50 0 
10 U 
50 U 
10 U 
10 U 
50 U 
10 U 
50 U 
50 U 
10 U 
10 IJ 
10 U 
10 IJ 
LO U 
10 U 
50 U 
50 !J 
10 U 
LO IJ 
10 U 
50 I) 
10 U 
lO U 
10 U 
10 [j 

LOO iJ 
10 U 
10 U 
20 U 
:.0 fJ 
10 U 
!O U 
' " 'J to u 
10 !J 
10 'J 
10 U 
:0 U 
10 !) 

OW-l OW-2 OW-3 
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Job No. 1639-09 
t-mT rnowsER AND ASSOCIATES 
PACCI"R Defense Systems (Samples 1-30) 
Al.B.ST, 1988 
Laucks Testing Lab No . 10740 

Pr-oject Sample No . LW-5D 
Laucks Lab No. 10740-1 

Date Enter-ed : 08/18/88 
By: JE 

Date Checked: 08/18/88 
By : KRH 

Updated by 00: 09/02/88 

M I SCELLA\EU.JS I I\O'1GAN I CS 

Dissolved Metals mg/l 
Copper- 0.001 
Nickel' - 0.002 
Lead 0.006 

U 

Chr-omium 0.001 U 
Zinc: 0.034 EB 
Arsenic 0.006 

Total Metals 
Copper- NA 
Nickel NA 
Lead NA 
Chr-omium NA 
Zinc NA 
Arsenic NA 

vo...A TI LE rnGAl\I I CS 

Chlor-omethane NA 
BnJmof'rethane NA 
Vinyl Chlor-ide NA 
Chlor-oethane NA 
Methylene Chloride NA 
Acetone NA 
Carbon Disulfide NA 
1,1-Dichloroethene NA 
1.1-Dichloroethane NA 
trans-l .. 2-Dichloroethene NA 
cis-l,2-Dichloroethene NA 
total-l,2-Dichloroethene NA 
Chloroform NA 
2-Butanone NA 
l ,2-Dichloroethane NA 
1 ,1 ,I-Trichloroethane NA 
Carbon Tetrachloride NA 
Vinyl Acetate NA 
Bromodichloromethane NA 

1 - 1/3 

LW-15S LW-I2S 
10740-2 10740-3 

08/18/88 08/18/88 
JE JE 

08/18/88 08/18/88 
KRH KRH 

09/02/88 09/02/88 

mg/l mgl! 
0.001 U 0 . 001 
0 . 002 U 0 . 002 U 
0.007 0.007 
0.003 0 . 001 U 
0 . 013 B 0.014 B 
0 . 073 0.016 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

NA NA 

ugl! ug / l 
1 U 1 U 
1 U 1 U 
1 U 1 U 
7 
~, U 3 U 
1 U 1 U 

10 5 U 
1 U 1 U 
1 U 1 U 
1 U 1 U 
1 U 1 U 
1 U 1 U 
1 U 1 U 
1 U 1 U 
3 U 3 U 
1 U 1 U 
1 U 1 U 
1 U 1 U 
1 U 1 U 

U 1 U 
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I Job fib. 1639--09 

f-MT CROWSER IWD ASSOCIATES 
Pr:¥::.CI'R Defense Systems (Samples 1-30l 

( AlJGUST ., 1988 
Laucks Testing Lab No. 10740 

r 1 

) Pr-oject Sample No. LW-5D LW-15S LW-I2S 
Laucks Lab fib. 10740-1 10740-2 10740-3 

1,2-Dichlor-opr-opane I\ICl 1 U 1 U 
Tr-ichlor-oethene I\ICl 1 U 1 U 
Benzene NA 1 U 10 
Dibr-omochlor-omethane I\ICl 3 U -, U ~ 

1,1,2-Tr-ichlor-oethane I\ICl 1 U 1 U 
Br-omofor-m I\ICl 1 U 1 U 
4-Methyl-2-Pentanone I\ICl 3 U 3 U 
2-+lexanone I\ICl 3 U 3 U 
1,1,2,2-Tetr-achlor-oethane I\ICl 3 U 3 U 
Tetr-achlor-oethene I\ICl 1 U 1 U 
Toluene I\ICl 1 U 1 U 
Chlor-obenzene I\ICl 3 U 3 U 
trans-l.3-Dichloropropene I\ICl 3 U -, U .j 

Ethylbenzene I\ICl 1 U 3 
cis-l,3-Dichlor-opr-opene I\ICl 3 U -, 

.j U 
Styr-ene I\ICl 1 U 1 U 
Total Xylenes I\ICl 1 U 6 

SEMIVCLATILE rnGANICS 

Phenol I\ICl I\ICl 
ugll 

2 U 
Aniline I\ICl I\ICl IOU 
Bis(2-chlor-oethyl lether- I\ICl I\ICl 2 U 
2-Ch I or-opheno I I\ICl I\ICl 2 U 
1,3-Dichlor-obenzene I\ICl I\ICl 2 U 
1,4-Dichlorobenzene I\ICl I\ICl 2 U 
Benzyl Alcohol I\ICl I\ICl 2 U 
1,2-Dichlor-obenzene NA I\ICl 2 U 
2-Methylphenol I\ICl NA 2 U 
Bis(2-chlor-oisopr-opyllether- I\ICl I\ICl 2 U 
4- Methylphenol I\ICl NA 2 U 
N-Nitr-oso-di-n-pr-opylamine NA I\ICl 2 U 
Hexachlor-oethane I\ICl I\ICl 4 U 
Ni tr-obenzene I\ICl I\ICl 2 U 
Isophor-one I\ICl I\ICl 2 U 
2--f\Jitr-ophenoI I\ICl I\ICl 4 U 
2, 4-Dimethyl phenol I\ICl I\ICl 2 U 
Benzoic Acid I\ICl I\ICl 50U 
Bis (2-chlor-oethoxy lmethane I\ICl I\ICl 2 U 
2,4-Dichlor-ophenol I\ICl I\ICl 4 U 
1,2 ,4-Trichlorobenzene I\ICl NA 2 U 
Naphthalene I\ICl I\ICl 92 
4-Chlor-oaniline I\ICl I\ICl 2 U 
Hexachlor-obutadiene I\ICl NA 2 U 
4-Chlor-o-3-methylphenol I\ICl NA 4 U 

1 - 2/3 
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Job No. 1639-09 
!-'ART c:RCloJSER AND ASSOC I A TES 
PACCAR Defense Systems (Samples 1-30) 
AlJ3UST, 1988 
Laucks Testing Lab No. 10740 

Project Sample No. 
Laucks Lab No. 

2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Ni troani line 
Dimethyl phthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethyl phthalate 
4-Chloropheny l phenyl ether 
Fluorene 
4-Ni troani line 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
1,2-Diphenylhydrazine 
4-Bromophenyl pheny lether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Althracene 
Di-n-b~tyl phthalate 
Fluoranthene 
Pyrene 
Benzidine 
Butyl benzyl phthalate 
3-3 ' -Dichlorobenzidine 
Benzo (a) anthracene 
Chrysene 
Bis(2-ethylhexyl )phthalate 
Di-n-octyl phthalate 
Benzo(b) fluoranthene 
Benzo(k)fluoranthene 
8enzo(a)pyrene 
Indeno(I,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i )pery lene 

LW-5D 
10740-1 

1 - 3/3 

LW-I5S 
10740-2 

LW-I2S 
10740-3 

200 
4 U 
4 U 
4 U 
2 U 
4 U 
2 U 
2 U 
4 U 

10 U 
9 

20U 
20U 

6 
4 U 
2 U 
2 U 

20 
4 U 

20U 
2 U 
4 U 
4 U 
2 U 

20U 
23 

2 U 
2 U 
2 U 
2 U 

50U 
2 U 

20U 
2 U 
2 U 
4 B 
2 U 
4 U 
4 U 
4 U 
4 U 
4 U 
4 U 
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I Job No. 1639-09 
t-mT CRtJ..JSER AND ASSOCIATES 
PACCAR Defense Systems (Samples 1-30 
AU3UST, 1988 
Laucks Testing Lab No. 10740 

Project Sample No. 
Laucks Lab No. 

Date Entered: 
By: 

Date Ct-ecked: 
By: 

Updated by 93: 

M ISCELLCt-Ea.JS I [\lR3AN I CS 

Dissolved Metals 
Copper 
Nickel 
Lead 
Chromium 
Zinc 
Arsenic 

Total Metals 
Copper 
Nickel 
Lead 
Chromium 
Zinc 
Arsenic 

VOLAT ILE CRGPNICS 

Ch I oramethane 
Bn::xromethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetore 
Carbon Disulfide 
1,l-Dichloroethene 
1,1-Dichloroethane 
trans-l,2- Dichloroethene 
cis-1,2-Dichloroethene 
total-l,2-Dichloroethene 
Chloroform 
2-Butanore 
1,2-Dichloroethane 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bramodichloramethane 

LW-12D 
10740-4 

08/18/88 
JE 

08/18/88 
KRH 

09/02/88 

m;//l 
0.001 U 
0.002 U 
0 .005 
0 . 001 U 
0.013 8 
0.005 U 

NA 
NA 
NA 
NA 
NA 
NA 

ug/l 
U 

1 U 
1 U 
3 U 
1 U 
5 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
3 U 
1 U 
1 U 
1 U 
1 U 
1 U 

2 - 1/3 

LW-2S LW-2D 
10740-5 10740-6 

08/18/88 08/ 18/88 
JE JE 

08 /18/88 08/18/88 
KRH I<RH 

09/02/88 09/02/88 

m;/ / l 
0 .001 NA 
0.002 U NA 
0.006 NA 
0 . 004 NA 
0.026 8 NA 
0 . 005 U NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

ug/l ug/l 
1 U 1 U 
1 U 1 U 
1 U 1 U 
3 U 3 U 
1 U 1 U 
5 U 5 U 
1 U 1 U 
1 U 1 U 
1 U 1 U 
1 U 1 U 
1 U 1 U 
1 U U 
1 U 1 U 
3 U 3 U 
1 U 1 U 
1 U 1 U 
1 U 1 U 
1 U 1 U 
1 U 1 U 



r 

( Job No. 1639-09 
I !-'ART rnowsER AND ASSOCIATES 

PACCAR Defense Systems (Samples 1-30 

( ALBJST, 1988 
( Laucks Testing Lab No. 10740 

r Project Sample No. LW-12D LW-2S LW-2D 
I Laucks Lab No. 10740-4 10740-5 10740-6 

1,2-Dichloropropane 1 U 1 U 1 U 

Trichloroetrene 1 U 1 U 1 U 

Benzene 52 1 U 1 U 

Dibromochloromethane 3 U 3 U 3 U 

1,1,2-Trichloroethane 1 U 1 U 1 U 

Bromoform 1 U 1 U 1 U 

4-Methyl-2-Pentanone 3 U 3 U 3 U 

2-Hexanone 3 U 3 U 3 U 

1,1,2,2-Tetrachloroethane 3 U 3 U 3 U 

Tetrachloroetrene 1 U 1 U 1 U 

Toluene ·620 D 1 U 1 U 

Chlorobenzene 3 U 3 U 3 U 

trans-1,3-Dichloropropene 3 U 3 U 3 U 
Ethylbenzene 42 1 U 1 U 

cis-l,3-Dichloropropene 3 U 3 U 3 U 

Styrene 1 U 1 U 1 U 
Total Xylenes 330 1 U 1 U 

SEMIVCLAT ILE ffiGANICS 
ug/l ug/l 

Prenol 2 U 2 U NA 

Pniline 10 U 10 U NA 

Bis(2-chloroethyl)ether 2 U 2 U NA 

2-Ch1 oropreno1 2 U 2 U NA 

1,3-Dichlorobenzene 2 U 2 U NA 

1,4-Dichlorobenzene 2 U 2 U NA 

Benzyl Alcohol 2 U 2 U NA 

1,2-Dichlorobenzene 2 U 2 U NA 

2--Methylprenol 2 U 2 U NA 

Bis (2-chloroisopropyl )ether 2 U 2 U NA 

4--Methylphenol 2 U 2 U NA 

N-Nitroso-di-n-propylamine 2 U 2 U NA 

Hexachloroethane 4 U 4 U NA 

Nitrobenzene 2 U 2 U NA 

Isophorone 2 U 2 U NA 

2-Ni tropreno 1 4 U 4 U NA 

2,4-Dimethylprenol 10 2 U NA 

Benzoic Acid 50 U 50 U NA 

Bis(2-chloroethoxy )methane 2 U 2 U NA 

2, 4-Dich 1 oropheno 1 4 U 4 U NA 

1,2,4-Trichlorobenzene 2 U 2 U NA 

Naphthalene 4 U 4 U NA 

4-Chloroaniline 2 U 2 U NA 

Hexach lorobutadiene 2 U 2 U NA 

4-Chloro-3-methylprenol 4 U 4 U NA 

2 - 2/3 



( 
Job No. 1639--D9 

I HART CR(),oJSER AND ASSO:IATES 
PACCAR Defense Systems CSamples 1-30 

-
( PtJG.JST, 1988 
( Laucks Testing Lab No. 10740 

Project Sample No . LW-12D LW-2S LW-2D 
Laucks Lab No. 10740-4 10740-5 10740-6 

2-Methylnaphthalene 2 U 2 U NA 

Hexachlorocyclopentadiene 4 U 4 U lIlA 

2,4,6-Trichlorophenol 4 U 4 U NA 

2,4,5-Trichlorophenol 4 U 4 U lIlA 

2-Chloronaphthalene 2 U 2 U NA 

2-i\1i troani line 4 U 4 U NA 

Dimethyl phthalate 2 U 2 U NA 

Acenaphthylene 2 U 2 U NA 

2,6-Dinitrotoluene 4 U 4U NA 

3-Ni troani line lOU lOU NA 

Acenaphthene 2U ' 2 U NA 

2,4-Dinitrophenol 20U 20U NA 

4-i\1itrophenol 20U 20U NA 

Dibenzofuran 2U 2 U NA 

2,4-Dinitrotoluene 4 U 4 U NA 

Diethyl phthalate 2 U 2 U NA 

4-Chlorophenyl phenylether 2 U 2 U NA 

Fluorene 2 U 2 U NA 

4-Ni troani 1 ine 4 U 4 U NA 

4,6-Dinitro-2-methylphenol 20U 20U NA 

N-Ni trosodipheny 1 amine 2 U 2 U NA 

1,2-Diphenylhydrazine 4 U 4 U NA 

4-Bromophenyl phenyl ether 4 U 4 U NA 

Hexachlorobenzene 2 U 2 U NA 

Pentachlorophenol 20U 20U NA 

Phenanthrene 2 U 2 U NA 

Anthracene 2 U 2 U NA 

Di-n-butyl phthalate 2 U 2 U NA 

Fluoranthene 2 U 2 U NA 

Pyrene 2 U 2 U NA 

Benzidine 50U 50U NA 

Butyl benzyl phthalate 2 U 2 U NA 

3-3'-Dic hlorobenzidine 20U 20 U NA 

BenzoCaianthracene 2 U 2 U lIlA 

Chrysene 2 U 2 U lIlA 

BisC2-ethylhexyliphthalate 2 B 3 B NA 

Di-n-octyl phthalate 2 U 2 U NA 

BenzoCbifluoranthene 4 U 4 U NA 

BenzoCkifluoranthene 4 U 4 U NA 

BenzoCaipyrene 4 U 4 U NA 

Indeno C1,2,3-cdipyrene 4 U 4 U lIlA 

DibenzoC a, hi anthracene 4 U 4 U lIlA 

BenzoCg,h,i i perylene 4 U 4 U NA 

2 - 3/ 3 
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Job No . 1639-09 
HART CRCMISER AND ASSOCIATES 
PI'CCAR Defense Systems (Samples 1-30 
PLGUST, 1988 
Laucks Testing Lab No . 10740 

Project Sample No. 
Laucks Lab No. 

Date Entered: 
By: 

Date Checked: 
By: 

Updated by 8G: 

MI SCELLAl\EaJS I fII:RGAN I CS 

Dissolved Metals 
Copper 
Nickel 
Lead 
Chromium 
Zinc 
Arsenic 

Total Metals 
Copper 
Nickel 
Lead 
Chromium 
Zinc 
Arsenic 

VOLATILE CJRGPNICS 

Chloromethane 
Brcxromethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,l-Dichloroethene 
l,1-Dichloroethane 
trans-1,2-Dich loroethene 
cis-1,2-Dichloroethene 
total-1.2-Dichloroethene 
Chloroform 
2-Butanone 
1,2-Dichloroethane 
1,l,1-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 

LW-3S 
10740-7 

08/18/88 
JE 

08118188 
KRH 

09102188 

mgll 
0.001 U 
0.002 U 
0 . 009 
0 .003 
0.016 B 
0.007 

NA 
NA 
NA 
NA 
NA 
NA 

ugll 
U 

1 U 
1 U .. U ~ 

1 U 
5 U 
1 U 
1 U 

180 
1 U 
1 U 
1 U 
1 U 
3 U 
1 U 
1 U 
1 U 
1 U 
1 U 

3 - 1/3 

LW-3D LW-9D 
10740-8 10740-9 

08118188 08/18/88 
JE JE 

08/18/88 08/18/88 
KRH KRH 

09/02/88 09/02/88 

mgll mgll 
0.001 U 0 . 001 U 
0.002 U 0.002 U 
0.005 U 0.007 
0.001 U 0.002 
0.007 EB 0 .015 B 
0 .005 U 0 .008 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

ugll ug/l 
1 U 1 U 
1 U 1 U 
1 U 120 
3 U 3 U 
1 U 1 U 
5 U 5 U 
1 U 1 U 
1 U 1 U 
1 U 1 U 
1 U 1 U 
1 U 1 U 
1 U 1 U 
1 U 1 U 
3 U 3 U 
1 U 1 U 
1 U 1 U 
1 U 1 U 
1 U 1 U 
1 U 1 U 



( 
Job No. 1639--{)9 I H'RT CRO.NSER AND ASSOCIATES 
PI'¥:CAR Defense Systems (Samples 1-30 

( ALB..JST, 1988 
( Laucks Testing Lab No . 10740 

Pr-oj ect Sample No . LW-3S LW-3D LW-9D 
Laucks Lab No. 10740-7 10740-8 10740-9 

1,2-Dic hlor-opr-opane 1 U 1 U 1 U 
Tr-ichlor-oethene 1 U 1 U 1 U 
Benzene 14 1 U 1 U 
Dibr-omachlor-omethane 3 U ~ U 3 U .j 

1,1,2-Tr-ichlor-oethane 1 U 1 U 1 U 
Br-CJITC)for-m 1 U 1 U 1 U 
4-Methyl-2-Pentanone 3 U 3 U ~ 

.j U 
2--t1exanone 3 U 3 U 3 U 
1,1,2,2- Tetr-achloroethane 3U 3 U 3 U 
Tetr-achlor-oethene 1 U 1 U 1 U 
Toluene 1400 D 1 U 1 U 
Chlor-obenzene 3 U 3 U 3 U 
tr-ans-1,3-Dichlor-opr-opene 3 U 3 U 3 U 
Ethyl benzene 430 D 1 U 1 U 
cis-1,3-Dichlor-opr-opene 3 U 3 U 3 U 
Styr-ene 1 U 1 U 1 U 
Total Xy lenes 960 D 1 1 U' 

SEMIVCLATILE ffiGANICS 
ug/l ug/l ug/l 

Phenol 2 U 2 U 2 U 
Aniline lOU 10 U 10 U 
Bis(2-chlor-oethyl)ether- 2 U 2 U 2 U 
2-Chlor-ophenol 2 U 2 U 2 U 
1,3-Dichlorobenzene 2 U 2 U 2 U 
1,4-Dic hlor obenzene 2 U 2 U 2 U 
Benzyl Alcohol ., 

U 2 U 2 U 4 

1,2-Dichlorobenzene 6 2 U 2 U 
2-Methylpheno l 6 2 U 2 U 
Bis(2-chlor-oisopropyl)ether 2 U 2 U 2 U 
4-Methylphenol 4 2 U 2 U 
N-Nitroso-di-n- propylamine 2 U 2 U 2 U 
Hexachloroethane 4 U 4 U 4 U 
Nitr-obenzene 2 U 2 U 2 U 
[sophorone 2 U 2 U 2 U 
2-Nitropheno l 4 U 4 U 4 U 
2, 4-Dimethyl phenol 2 U 32 2 U 
Benzoic Acid 50U 50U 50U 
Bis(2-chloroethoxy )methane 2 U 2 U 2 U 
2 , 4- Dichl o r-ophenol 4 U 4 U 4 U 
1,2,4-Tr-ichlor-obenzene 2 U 2 U 2 U 
Naphthalene 200 30 4 U 
4-Chloroaniline 2 U 2 U 2 U 
Hexachlor-obutadiene 2 U 2 U 2 U 
4-Chloro-3-methylphenol 4 U 4 U 4 U 

3 - 2/3 
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Job No. 1639-09 
HART CRONSER AND ASSCCIATES 
PACCAR Defense Systems (Samples 1-30 
I'U3lJST, 1988 
Laucks Testing Lab No. 10740 

Project Sample No. 
Laucks Lab No. 

2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitr-oani 1 ine 
Dimethyl phthalate 
Ac:enaphthy1 ene 
2, 6-Dinitroto1 uene 
3-Ni tr-oan i 1 ine 
Ac:enaphtt-ene 
2,4-Dinitrophenol 
4.;\1itropt-eno1 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethyl phthalate 
4-Chloropt-enyl phenylether 
Fluorene 
4-Ni troani 1 ine 
4,6-Dinitro-2-methylpt-enol 
N-Nitrosodipheny lamine 
1,2-Diphenylhydrazine 
4-Bromopt-enyl pt-enylether 
Hexachlorobenzene 
Pentachloropt-enol 
Phenanthrene 
Althracene 
Di-n-buty l phthalate 
Fluoranthene 
Pyrene 
Benzidine 
Butylbenzylphthalate 
3-3 ' -Di chlorobenzidine 
Benzo(a) anthracene 
Chrysene 
Bis(2-ethylhexyl) phthalate 
Di-n-ac t y l phthalate 
8enzo(b )f luoranthene 
Benzo(k)fluoranthene 
Benzo(a )pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenzo (a , h)anthracene 
Benzo(g,h,i )perylene 

LW-3S 
10740-7 

3 - 3/3 

16 
4 U 
4 U 
4 U 
2 U 
4 U 
2 U 
2 U 
4 U 

10 U 
14 
20U 
20U 

3 
4 U 
2 U 
2 U 
5 
4 U 

20U 
2 U 
4 U 
4 U 
2 U 

20U 
2 U 
2 U 
2 U 
2 U 
2 U 

50U 
2 U 

20 U 
2 U 
2 U 
3 B 
2 U 
4 U 
4 U 
4 U 
4 U 
4 U 
4 U 

LW-3D 
10740-8 

2 U 
4 U 
4 U 
4 U 
2 U 
4 U 
2 U 
2 U 
4 U 

10 U 
2 U 

20U 
20U 

2 U 
4 U 
2 U 
2 U 
2 U 
4 U 

20U 
2 U 
4 U 
4 U 
2 U 

20U 
2 U 
2 U 
2 U 
2 U 
2 U 

50U 
2 U 

20U 
2 U 
2U 
2 B 
2 U 
4 U 
4 U 
4 U 
4 U 
4 U 
4 U 

LW-9D 
10740-9 

2 U 
4 U 
4 U 
4 U 
2 U 
4 U 
2 U 
2 U 
4U 

10 U 
2U 

20U 
20U 

2 U 
4 U 
2 U 
2 U 
2 U 
4 U 

20U 
2 U 
4 U 
4 U 
2 U 

20U 
2 U 
2 U 
2 U 
2 U 
2 U 

50U 
2 U 

20 U 
2 U 
2 U 
3 B 
2 U 
4 U 
4 U 
4 U 
4 U 
4 U 
4 U 



r Job No. 1639--09 
/-'ART CRCW3ER !'j\JD ASSOCIATES 
PAC:CPR Defense Systems (Samples 1-30 

( I'U3l.JST, 1988 
I Laucks Testing Lab No. 10740 

Project Sample No . LW-9S LW-5S DM-3D 
Laucks Lab No. 10740-10 10740-11 10740-12 

Date Entered: 08/18/88 08/18/88 08/18/88 
By: JE JE JE 

Date Checked: 08118188 08/18/88 08/18/88 
By: I<RH I<RH I<RH 

Updated by EG: 09/02/88 09/02/88 09102188 

MISCELU~\E:a.JS I~ICS 

Dissolved !"'etal s mg/l mgll mg / l 
Copper 0.001 0.001 0.001 U 
Nickel 0.002 U 0.002 U 0.003 
Lead 0.009 0.007 0.005 U 
Chr-omium 0.001 0 . 001 U 0.001 U 
Zinc 0.015 B 0.018 B 0.021 B 
Arsenic 0 .015 0.005 U 0.07 

Total Metals mg/l 
Copper 0.006 NA NA 
Nickel 0.002 U NA NA 
Lead 0.009 NA NA 
Chromium 0.005 NA NA 
Zinc 0.024 B NA NA 
Arsenic 0.027 NA NA 

VOLATILE ffiGANICS 
ugll ugll 

Chloromethane 1 U NA 1 U 
Sromomethane 1 U NA 1 U 
Vinyl Chloride 1 U NA 1 U 
Chloroethane 3 U NA 7 

.~ U 
Methylene Chloride 1 U NA 1 U 
Acetone 5 U NA 5 U 
Carbon Disulfide 1 U NA U 
1,I-Dichloroethene 1 U NA 1 U 
1,I-Dichloroethane 1 U NA 1 U 
trans-l,2-Dichloroethene 1 U NA 1 U 
cis-l,2-Dichloroethene 1 U NA 1 U 
total-1,2-Dichloroethene 1 U NA 1 U 
Chloroform 1 U NA 1 U 
2-Butanone 3 U NA 3 U 
1.2-Dichloroethane 1 U NA 1 U 
1,1,I-Trichloroethane 1 U NA 1 U 
earbon Tetrachloride 1 U NA U 
Vinyl Acetate 1 U NA 1 U 
8romodichloromethane 1 U NA 1 U 

4 ~ 1/3 



r Job No. 1639-09 
f-MT CRCWSER AND ASSO:IATES 
PACCAR Defense Systems (Samples 1-30 
~T, 1988 
Laucks Testing Lab No. 10740 

Project Sample No. Lw--9S Lw--5S DM-3D 
Laucks Lab No. 10740-10 10740-11 10740-12 

1,2-Dichloropropane 1 U NA 1 U 

Trichloroethene 1 U NA 1 U 

Benzene 1 U 1\.<'\ 1 U 

, { Dibromochloromethane 3 U 1\.<'\ 3 U 

I 1,1,2-Trichloroethar-e 1 U 1\.<'\ 1 U 

Braroform 1 U 1\.<'\ 1 U 

4-Methyl-2-Pentanone 3 U 1\.<'\ 3 U 
, 2-Hexanone 3 U 1\.<'\ 3 U 
·1 1,1,2,2-Tetrachloroethane 3 U 1\.<'\ 3 U 

Tetrachlor-oethene 1 U 1\.<'\ 1 U 

Toluene "I U NA" 1 U 

Chlorobenzene 3U NA 3 U 

trans-l,3-Dichlor-opr-opene 3 U NA 3 U 
Ethylbenzene 1 U 1\.<'\ 1 U 

cis-l,3-Dichloropropene 3 U NA 3 U 

Styrene 1 U 1\.<'\ 1 U 
Total Xylenes 1 U 1\.<'\ 1 U 

SEMIVCLATlLE ~ICS 
ug/l ugll 

Phenol 2 U 1\.<'\ 2LR 
Aniline 11 U NA 10 LE 
Bis(2-chloroethyl)ether 2 U NA 2LE 

2-Chlorophenol 2 U NA 2LR 
1,3-Dichlorobenzene 2 U 1\.<'\ 2LE 
1.4-Dichlorobenzene 2 U 1\.<'\ 2LE 
Benzyl Alcohol 2 U NA 2UE 
1,2-Dichlorobenzene 2 U 1\.<'\ 2UE 
2-Methylphenol 2 U 1\.<'\ 2LR 
Bis(2-chloroisopropyl)ether 2 U 1\.<'\ 2UE 
4-Methylphenol 2 U 1\.<'\ 2LR 
N-Nitroso-di-n-propylamine 2 U 1\.<'\ 2UE 

Hexachloroethane 4 U 1\.<'\ 4UE 

Nitrobenzene 2 U 1\.<'\ 2UE 

lsophorone 2 U 1\.<'\ 2UE 

2-Nitr-ophenoI 4 U 1\.<'\ 4LR 

2,4-Dimethylphenol 2 U 1\.<'\ 2LR 

Benzoic Acid 54 U 1\.<'\ 50 UR 

Bis (2-chloroethoxy )methane 2 U 1\.<'\ 2 I.E 

2,4-Dichlorophenol 4 U 1\.<'\ 4 UR 

1,2,4-Trichlorobenzene " U 1\.<'\ 2 1..1::: 4 

Naphthalene 4 U 1\.<'\ 4UE 
4-Chloroaniline 2 U 1\.<'\ 21.£ 

Hexachlorobutadiene 2 U 1\.<'\ 2UE 
4-Chloro-3-methylphenol 4 U 1\.<'\ 4UR 

4 - 2/3 
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Job No. 1639-09 
t-mT CRO;JSER f'Y\ID ASSO::IATES 
PACCAR Defense Systems (Samples 1-30 
Al..GI..JST, 1988 
Laucks Testing Lab No. 10740 

Project Sample No. 
Laucks Lab No. 

2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Ni troani line 
Dimethyl phthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Ni troani line 
Acenaphthene 
2,4-Dinitrophenol 
4-NitrophenoI 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethyl phthalate 
4-Chlorophenyl phenyl ether 
Fluorene 
4-Ni troani line 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
1,2-Diphenylhydraz ine 
4-Bromophenyl phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-buty l phthalate 
Fluoranthene 
Pyrene 
Benzidine 
Butylbenzylphthalate 
3-3 '-Dichlorobenzidine 
Benzo(a )anthracene 
Chrysene 
Bis(2-ethylhexy l )phthalate 
Di-n-octyl phthalate 
8enzo(b)fluoranthene 
8enzo(k)fluoranthene 
Benzo(a )pyrene 
Indeno(1,2,3-cd )pyrene 
Dibenzo(a ,h )an thr acene 
Benzo(g,h,i )perylene 

LW-9S 
10740-10 

4 - 3/3 

2 U 
4 U 
4 U 
4 U 
2 U 
4 U 
2 U 
2 U 
4 U 

11 U 
2 U 

22U 
22U 

2 U 
4 U 
2 U 
2 U 
2 U 
4 U 

22U 
2 U 
4 U 
4 U 
2 U 

22U 
2 U 
2 U 
2 U 
2 U 
2 U 

54 U 
2 U 

22 U 
2 U 
2 U 
3 B 
2 U 
4 U 
4 U 
4 U 
4 U 
4 U 
4 U 

LW-5S OM-3D 
10740-11 10740-12 

f\I'\ 2 UE 
f\I'\ 4[£ 
f\I'4 4LR 
NA 4 LR 
f\I'4 2[£ 
f\I'\ 4[£ 
f\I'\ 2[£ 
f\I'4 2LE 
f\I'4 4[£ 
f\I'4 10 LE 
f\I'4 2LE 
f\I'4 20 LR 
f\I'4 20 LR 
fI¥\ 2LE 
fI¥\ 4UE 
fI¥\ 2 1£ 
fI¥\ 2LE 
fI¥\ 2[£ 
f\I'4 4LE 
fI¥\ 20 LR 
f\I'4 2[£ 
fI¥\ 4[£ 
fI¥\ 4LE 
fI¥\ 2LE 
fI¥\ 20 LR 
f\I'\ 2LE 
f\I'\ 21£ 
f\JA 2 IJE 
f\I'4 2UE 
fI¥\ 2UE 
NA 50 [£ 
f\I'4 21£ 
NA 20 UE 
NA 21£ 
NA 2 UE 
NA 10 E 
f\I'4 2UE 
NA 4 [£ 
f\I'4 4 UE 
NA 4 UE 
fI¥\ 4 UE 
f\JA 4 UE 
fI¥\ 4 UE 
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Job No . 1639--<)9 
HART CRCW3ER I¥\ID ASSOCIATES 
P~ Defense Systems (Samples 1-30 
PLGJST, 1988 
Laucks Testing Lab No. 10740 

Project Sample No . 
Laucks Lab No . 

Date Entered: 
By: 

Date Checked : 
8y : 

Updated by BG: 

M I SCELLI'i'EUJS IN:RG"f\J I CS 

Dissolved Metals 
Copper 
Nickel 
Lead 
Chromium 
Zinc 
Arsenic 

Total Metals 
Copper 
Nickel 
Lead 
Chromium 
Zinc 
Arsenic 

VOLATILE CFGANICS 

Chloromethane 
Brorromethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,1-Dichloroethene 
l,l- Dichloroethane 
trans-1,2- Dichloroethene 
cis-1,2-Dichloroethene 
total-1,2-Dichloroethene 
Chloroform 
2-Butanone 
l , 2-Dichloroethane 
I, I, I-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 

LW-6D 
10740-13 

08/18/88 
JE 

08/18/88 
KRH 

09/02/88 

m;lll 
0.001 
0.002 U 
0 .008 
0 .001 U 
0.024 B 
0.012 

NA 
NA 
NA 
NA 
NA 
NA 

ug/l 
1 U 
1 U 

41 
3 U 
1 U 
5 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
3 U 
1 U 
1 U 
1 U 
1 U 
1 U 

5 - 1/3 

Lw-6S LW-10D 
10740-14 10740-15 

08/18/88 08/ 18/88 
JE JE 

08 / 18/88 08/18/88 
KRH KRH 

09/02/88 09/02/88 

m;lll m;l ll 
0 . 001 0.001 U 
0.002 0.002 U 
0 . 005 U 0 .005 
0.003 0 . 002 
0'.012 B 0 . 011 B 
0.006 0.008 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

ug/l ug/l 
1 U 1 U 
1 U 1 U 
1 U 1 U 
3 U 7 

,.) U 
1 U 1 U 
5 U 5 U 
1 U 1 U 
1 U 1 U 
1 U 1 U 
1 U 1 U 
1 U 1 U 
1 U 1 U 
1 U 1 U 
3 U 3 U 
1 U 1 U 
1 U 1 U 
1 U 1 U 
1 U 1 U 
1 U 1 U 



Job I\b. 1639-09 
I-MT CRCMSER AND ASSCX:IATES 
PPCC."fl Defense Systems (Samples 1-30 
Al.GJST, 1988 
Laucks Testing Lab I\b. 10740 

Project Sample I\b. 
Laucks Lab I\b. 

1,2-Dichloropropane 
Trichloroethene 
Benzene 
Dibromochloromethane 
1,1,2-Trichloroethane 
BrO!TXJform 
4-Methyl-2-Pentanone 
2-Hexanone 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
trans-l,3-Dichloropropene 
Ethyl benzene· . 
cis-l,3-Dichloropropene 
Styrene 
Total Xylenes 

SEMIVOLATILE ORGANICS 

Phenol 
Ali line 
Bis(2-chloroethyl)ether 
2-{;hlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Ben zyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
Bis(2-chloroisopropyl)ether 
4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitropheno1 
2 ,4-Dimethyl phenol 
Benzoic Acid 
Bis(2-chloroetroxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-{;hloro-3-methylphenol 

LW-6D 
10740-13 

ug/l 

1 U 
1 U 
1 U 
3 U 
1 U 
1 U 
3 U 
3 U 
3 U 
1 U 
1 U 
3 U 
3 U 
1 U 
3 U 
1 U 
1 U 

3 U 
14 U 
3 U 
3 U 
3 U 
3 U 
3 U 
3 U 
3 U 
3 U 
3 U 
3 U 
6 U 
3 U 
3 U 
6 U 
3 U 

71 U 
3 U 
6 U 
3 U 
6 U 
3 U 
3 U 
6 U 

5 - 2/3 

LW-6S 
10740-14 

ug/l 

1 U 
1 U 
1 U 
3 U 
1 U 
1 U 
3 U 
3 U 
3 U 
1 U 
1 U 
3U 
3 U 
1 U 
3 U 
1 U 
1 U 

2 U 
10 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
4 U 
2 U 
2 U 
4 U 
2 U 

50U 
2 U 
4 U 
2 U 
4 U 
2 U 
2 U 
4 U 

LW-lOD 
10740-15 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1 U 
1 U 
1 U 
3 U 
1 U 
1 U 
3 U 
3 U 
3 U 
1 U 
1 U 
3 U 
3 U 
1 U 
3 U 
1 U 
1 U 



Job No. 1639-09 
!-'ART CRI»ISER AND ASSCCIATES 
PACCAR Defense Systems (Samples 1-30 

[ ALGUST, 1988 
Laucks Testing Lab No. 10740 

Project Sample No . Lw--6D LW-6S Lw--l0D 
Laucks Lab No. 10740-13 10740-14 10740-15 

2-Methylnaphthalene 7 U 2 U NA .~ 

Hexachlorocyclopentadiene 6 U 4 U NA 

2 ,4 ,6- Trichlorophenol 6 U 4 U NA 

2 ,4,5-Trichlorophenol 6 U 4 U NA 

2-Chloronaphthalene 3 U 2 U NA 

2-Nitroaniline 6 U 4 U NA 

Dimethyl phthalate 3U 2 U NA 

Acenaphthylene 3 U 2 U NA 

2,6-Dinitrotoluene 6 U 4 U NA 

3-Ni troaniline 14 U 10 U NA 

Acenaphthe",'; 3 U 2U NA 

2,4-Dinitrophenol 28U 20U NA 

4-Nitrophenol 28U 20U NA 

Diben zofuran 3U 2 U NA 

2 ,4-Dinitrotoluene 6 U 4 U NA 

Diethyl phthalate 3 U 2 U NA 

4-Chlorophenyl pheny l ether 3 U 2 U NA 

Fluorene 3 U 2 U NA 

4-Nitroaniline 6 U 4 U NA 

4 ,6-Dinitro-2-methyl phenol 28U 20U NA 

N-Nitrosodiphenylamine 3 U 2 U NA 

1,2-Diphenylhydrazine 6 U 4 U NA 

4-Bromophenyl phenylether 6 U 4 U NA 

Hexachlo robenzene 3 U 2 U NA 

Pentachlorophenol 28U 20U NA 

Phenanthrene 3 U 2 U NA 

Anthracene 3 U 2 U NA 

Di-n-butyl phthalate 3 U 2 U NA 

Fluoranthene 3 U 2 U NA 

Pyrene 3 U 2 U NA 

Benzidine 71 U 50U NA 

Buty l benzyl phthalate 7 U 2 U NA " 
3-3'-Dichlorobenzidine 28U 20U NA 
Benzo(a)anthracene 3 U 2 U NA 

Chrysene 3 U 2 U NA 

Bis (2-ethyl hexy l )phthala te 3 U 2 U NA 

Di-n-octy l phthalate 3 U 2 U NA 

Benzo(b)fluoranthene 6 U 4 U NA 

8enzo(k)fluoranthene 6 U 4 U NA 

8enzo(a)pyrene 6 U 4 U NA 

Indeno(I , 2 ,3-cd)pyrene 6 U 4 U NA 

Dibenzo(a, h) anthracene 6 U 4 U NA 

8enzo(g,h ,i )per y lene 6 U 4 U NA 

5 - 3/3 



Job No . 1639-09 
!-'ART CRONSER AND ASSOCIATES 
PACCAR Defense Systems (Samples 1-30 
ALGJST, 1988 
Laucks Testing Lab No. 10740 

Pmject Sample No. 
Laucks Lab No. 

Date Enter-eel: 
By: 

Date Checked : 
By : 

Updated by BG : 

MISCELLANEaJS I~ICS 

Dissolved Metals 
Copper-
Nickel 
Lead 
Chn::xnium 
Zinc 
Arsenic 

Total Metals 
Copper
Nickel 
Lead 
Chr-omium 
Zinc 
Arsenic 

VOLATILE rnGANICS 

Chlor-omethane 
8n:)(Tanethane 
Vinyl Chlor-ide 
Chlor-oethane 
Methylene Chlor-ide 
Acetone 
Car-bon Disulfide 
1,I-Dichlor-oethene 
1,I-Dichlor-oethane 
t r-ans-l, 2-Dichlor-oethene 
cis-l,2-Dichlor-oethene 
total-l,2-Dichlor-oethene 
Chlor-o fo r-m 
2-Sutanone 
1 ,2-Dichlor-oethane 
1 ,1 ,I-Tr-ichlor-oethane 
Car-bon Tetr-achlor-ide 
Viny l Acetate 
8r-omodichI or-omethane 

LW-IOS 
10740-16 

08/18/88 
JE 

08/ 18/88 
KRH 

09/02/88 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

ug/l 
1 U 
1 U 

120 
3 U 
1 U 
5 U 
1 U 
1 U 
1 U 
1 U 

11 
11 

1 U 
3 U 
1 U 

U 
1 U 
1 U 
1 U 

6 - 1/3 

M.N-2D RINSE BI...AN< 
10740-17 10740-18 

08/18/88 08/ 18/88 
JE JE 

08/ 18/88 08/18/88 
KRH KRH 

09/02/88 09/02/88 

mgll 
0 . 001 U NA 
0.002 U NA 
0 . 017 NA 
0 . 001 U NA 
0.014 NA 
0 . 006 NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA ~.l'\ 

NA NA 

ug/ l 
1 U NA 
1 U NA 
1 U NA 
3 U NA 
1 U NA 
5 U NA 
1 U NA 
1 U NA 
1 U NA 
1 U NA 
1 U NH 
1 U NA 
1 U NA 
3 U NA 
1 U NA 
1 U NA 
1 U NA 
1 U NA 
1 U NA 



Job No. 1639-09 
I-mT CRQ.JSER AND ASSOC IATES 
P~ Defense Sys tems (Samples 1-30 

( I'LG..JST, 1988 
I Laucks Testi ng Lab No . 10740 

Proj ect Sample No . LW--l0S MlJ-2D RINSE BLAN< 

Laucks La b No . 10740- 16 10740--17 10740--18 

1,2- Dichloropropane 1 U 1 U NA 

Trichlor oethene 1 U 1 U NA 

Benzene 1 U 1 U NA 

Dibromochl or omet hane 3 U 3 U NA 

1 ,1,2-Trichloroethane 1 U 1 U NA 

Brocroform 1 U 1 U NA 

4-Methy l-2-Pentanone 3 U 3 U NA 

2--t1exanone 3 U 3 U NA 

1,1 , 2 ,2-Te trachloroethane 3 U 3 U NA 

Tetr achloroethene 1 U 1 U NA 

Toluene 1 U 1 U NA 

Chlorobenzene 3 U 3 U NA 

trans-l ,3-Di chloropropene 3 U 3 U NA 

Et hy l benzene 1 U 1 U NA 

cis-l,3-Dichl oropropene 3 U 3 U NA 

Styrene 1 U 1 U NA 

Tota l Xy l enes 1 U 1 U NA 

SEMIVCLATILE ORGANICS 
ug/l ugll 

Pheno l 2 U 2 U NA 

Prliline 10 U 10 U NA 

Bis(2-chl oroethyl )ether 2 U 2 U NA 

2-Ch I orophenol 2 U 2 U NA 

1,3-Dichlorobenzene 2 U 2 U NA 

1,4-Dichlorobenzene 2 U 2 U NA 

Benzyl Alcohol 2 U 2 U NA 

1,2-Dichlorobenzene 2 U 2 U NA 

2-Methylphenol 2 U 2 U NA 

Bis(2-chloroisopr opyl)ether 2 U 2 U NA 

4-Methylphenol 2 U 2 U NA 

N-Nitroso-di-n-propylamine 2 U 2 U NA 

Hexachloroethane 4 U 4 U NA 

Nitrobenzene 2 U 2 U NA 

[sophorone 2 U 2 U NA 

2--Nitrophenol 4 U 4 U NA 

2, 4-Dimethyl pheno l 2 U 2 U NA 

Benzoic Acid SOU 51 U NA 

Bis(2-ch loroethoxy)methane 2U 2 U NA 

2,4- Dichlorophenol 4 U 4 U NA 

1 , 2,4-Trichlorobenzene 2 U 2 U ~IA 

Naphthalene 4 U 4 U NA 

4-Chloroaniline 2 U 2 U NA 

Hexachlorobutadiene 2 U 2 U NA 

4-Ch 1 oro-3-methy I pheno l 4 U 4 U NA 

6 - 2/3 



Job No. 1639--{)9 
HART rncwsER !'NO ASSOCIATES 

[ 
PACCAR Defense Systems (Samples 1-30 
AL.G.JST, 1988 
Laucks Testing Lab No. 10740 

Project Sample No. LW-I0S i'1N- 2D R I ~~SE l3LAI\I< 

Laucks Lab No. 10740-16 10740- 17 10740-18 

2-Methylnaphthalene 2 U 2 U N'\ 

Hexachlorocyclopentadiene 4 U 4 U NA 

2,4,6-Trichlorophenol 4 U 4 U NA 

2, 4, 5-Tric hlorophenol 4 U 4 U NA 

2-Chloronaphthalene 2 U 2 U N'\ 

2-Nitr oani line 4 U 4 U N'\ 

Dimethyl phthalate 2 U 2 U N'\ 

Acenaphthy 1 Ene 2 U 2 U N'\ 

2,6- Dinitrotoluene 4 U 4 U N'\ 

3-Nitroani line 10 U 10 U N'\ 

Acena pht rene 2 U 2 U N'\ 

2,4- Dinitrophenol 20U 20U N'\ 

4-Nitropheno l 20U 20U N'\ 

Dibenzofuran 2U 2U N'\ 

2 ,4-Dinitrotoluene 4 U 4 U NA 

Diethyl phthalate 2 U 2 U N'\ 

4-Chloropheny l pheny l e ther 2 U 2 U N'\ 

Fluorene 2 U 2 U N'\ 

4-Ni troani 1 ine 4 U 4 U N'\ 

4, 6- Dinitro-2-methyl phenol 20U 20U N'\ 

N-Nitrosodiphenylamine 2 U 2 U N'\ 

1,2-Diphenylhydrazine 4 U 4 U N'\ 

4-BrOlfOphenyl pheny lether 4 U 4 U N'\ 

Hexachlorobenzene 2 U 2 U N'\ 

Pentachlorophenol 20U 20U N'\ 

Phenanthrene 2 U 2 U NA 

Anthracene 2 U 2 U NA 

Di-n-butyl phthalate 2 U 2 U NA 

Fluoranthene 2 U 2 U NA 

Pyrene 2 U 2 U NA 

Benzidine SOU 51 U NA 

Butylbenzylphthalate 2 U 2 U NA 

3- 3'-Dichlorobenzidine 20U 20U NA 

Benzo (a) anthracene 2 U 2 U NA 

Chrysene 2 U 2 U NA 

Bis (2-ethy lhexyl) phthalate 2 U 2 U NA 

Di-n-octy l phthalate 2 U 2 U NA 

Benzo(b)fluoranthene 4 U 4 U N'\ 

8enzo(k)f luoranthene 4 U 4 U NA 

8enzo(a)pyrene 4 U 4 U NA 

Indeno( I,2, 3-cd)pyrene 4 U 4 U NA 

Dibenzo(a, h) anthracene 4 U 4 U N'\ 

8enzo(g , h,i)per ylene 4 U 4 U NA 

6 - 3/3 



Job r-b . 1639-09 
HART CRClWSER AND ASSa:IATES 
PACCI'R Defense Systems (Samples 1-30 
AlGJST, 1988 
Laucks Testing Lab r-b. 10740 

Project Sample r-b. 
Laucks Lab r-b. 

Date Entered : 
By : 

Date Checked : 
By : 

Updated by 8G: 

MISCELLPilECLIS I~ICS 

Dissol ved Metals 
Copper 
Nickel 
Lead 
Chromium 
Zinc 
Arsenic 

Total Metals 
Copper 
Nickel 
Lead 
Chr'"Ollium 
Zinc 
Arsenic 

VOLATILE ORGANICS 

Chloromethane 
Brocromethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
I,I-Dichloroethene 
I , I-Dichloroethane 
trans-l,2-Dichloroethene 
cis-I,2-Dichloroethene 
total -I, 2-Dichloroethene 
Chloroform 
2-Butanone 
1,2-Dichloroethane 
I,I,I-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichi oromethane 

MlJ-21 
10740-19 

08/18/88 
JE 

08/18/88 
KRH 

09/02/88 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

7 - 1/ 3 

LW-I3S LW-13D 
10740-20 10740-21 

08/18/88 08118188 
JE JE 

08/18/88 08/ 18/88 
KRH KRH 

09102188 09/02/88 

mgll mgll 
0 . 002 0.001 U 
0.002 U 0.002 U 
0.007 0.005 U 
0.002 0 .001 U 
0.016 0.014 

0 . 01 0.005 U 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

ug/l 
I U NA 
I U NA 
I U NA 
3 U NA 
1 U NA 
5 U NA 
I U NA 
I U NA 
I U NA 
I U NA 
I U NA 
I U NA 
I U NA 
3 U NA 
I U NA 

U NA 
I U NA 
I U NA 
I U NA 



[ Job No. 1639-09 
HART CROJJSER I't-ID ASSa:IATES 
PACCAR Defense Systems (Samples 1-30 
ALGUST, 1988 
Laucks Testing Lab No. 10740 

Project Sample No. i"I.IJ-2I LW-13S LW-13D 
Laucks Lab No . 10740-19 10740-20 10740-21 

1,2-Dichlo~opropane 1\\<1 1 U 1\\<1 

Trichloroethene 1\\<1 1 U 1\\<1 

Benzene 1\\<1 1 U NA 

Dibromochloromethane NA 3 U 1\\<1 

1,1,2-Trichloroethane 1\\<1 1 U 1\\<1 

Bromoform 1\\<1 1 U 1\\<1 

4-Methyl-2-Pentanone 1\\<1 3 U 1\\<1 

2-+iexanone 1\\<1 3 U NA 

1 ,1,2,2-Tetrachloroethane 1\\<1 3 U 1\\<1 

Tetrachloroethene NA 1 U NA 

Toluene NA 1 U NA 

Chlorobenzene NA 3 U NA 

trans-1,3-Dichloropropene NA 3 U 1\\<1 

EthYlbenzene NA 1 U NA 

cis-1,3-Dichloropropene NA 3 U 1\\<1 

Styr-ene 1\\<1 1 U NA 
Total Xylenes 1\\<1 1 U 1\\<1 

SEMIVOLATILE ORGANICS 
ug/l 

Phenol NA 2 U NA 

Aniline NA 10 U NA 

Bis (2-chloroethyl)ether NA 2 U NA 

2-Chlorophenol 1\\<1 2 U NA 

1,3-Dichlorobenzene NA 2 U NA 

l,4-Dichlorobenzene NA 2 U NA 

Benzyl Alcohol NA 2 U NA 

1,2-Dichlorobenzene NA 2 U NA 

2-Methylphenol NA 2 U NA 

Bis(2-chloroisopropyl)ether NA 2 U 1\\<1 

4-Methylphenol NA 2 U NA 

N-Nitroso-oi-n-propylamine NA 2 U NA 

Hexachloroethane NA 4 U NA 

Ni trobenzene NA 2 U NA 

Isophorone NA 2 U NA 

2--Ni trophenol NA 4 U NA 

2,4-Dimethylphenol NA 2 U 1\\<1 

Benzoic Acid NA 50U NA 

Bis(2-chloroethoxy)methane 1\\<1 
.-, 
~ U NA 

2,4-Dichlorophenol ~IA 4 U NA 

l ,2,4-Trichlor obenzene NA ~ U 1\\<1 "-

Naphthalene NA 4 U NA 

4-Chloroaniline NA 2 U NA 

Hexachlorobutadiene 1\\<1 2 U NA 

4-Chloro-3-methy I phenol 1\\<1 4 U NA 

7 - 2/3 



Job No. 1639-09 
!-'ART c:R!»BER I't-ID ASSOCIATES 
PACCAR Defense Systems (Samples 1-30 
ALGUST, 1988 
Laucks Testing Lab No. 10740 

Project Sample No. 
Laucks Lab No. 

2-f'lethylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Ni troani line 
Dimethyl phthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Ni troani line 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethyl phthalate 
4-Chlorophenyl phenylether 
Fluorene 
4-Ni troani line 
4, 6-Dini tro-2-methy I phenol 
N-Nitrosodiphenylamine 
1,2-Diphenylhydrazine 
4-Bromophenyl phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di -n-butyl phthalate 
Fluoranthene 
Pyrene 
Benzidine 
Butylbenzylphthalate 
3-3 ' -Dichlorobenzidine 
Benzo (a) anthracene 
Chrysene 
Bis(2-ethylhexyl)phthalate 
Di-n-octy l phthalate 
Benzo(b)fluoranthene 
Benzo(k ) fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h,i)perylene 

M.<J-2I 
10740-19 

NA 
NA 
NA 
NA 
NA 
NA 
lIlA 
lIlA 
lIlA 
NA 
NA 
NA 
NA 

. lIlA 

NA 
lIlA 
NA 
lIlA 
NA 
lIlA 
NA 
NA 
NA 
NA 
NA 
lIlA 
NA 
NA 
NA 
lIlA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
lIlA 
lIlA 
NA 
NA 
lIlA 
NA 

7 - 3/3 

LW-13S LW-13D 
10740-20 10740-21 

2 U lIlA 
4U NA 
4U NA 
4U NA 
2 U NA 
4 U NA 
2U NA 
2U NA 
4 U NA 

10 U NA 
2U NA 

20 U NA 
20 U NA 

2 U NA 
4 U NA 
2U NA 
2 U NA 
2U NA 
4U NA 

20 U NA 
2U NA 
4U NA 
4U NA 
2 U NA 

20 U NA 
2U NA 
2U NA 
2 U NA 
2 U NA 
2U NA 

50 U NA 
2 U NA 

20 U NA 
2U ~ 

2 U NA 
2U NA 
2U NA 
4 U NA 
4U NA 
4 U NA 
4U NA 
4 U NA 
4 U NA 



Job No. 1639--09 
f-lART CRClNSER AND ASSOCIATES 
P~ Defense Systems (Samples 1-30 
AlBJST, 1988 
Laucks Testing Lab No. 10740 

Project Sample No . 
Laucks Lab I\b. 

Date Entered: 
By: 

Date Checked: 
By: 

Updated by 88: 

MI SCELLAIIEUJS I I\lRGA'II I CS 

Dissolved Metals 
Copper 
Nickel 
Lead 
Chrc:xnium 
Zinc 
Ar-senic 

Total Metals 
Copper 
Nickel 
Lead 
Chrc:xnium 
Zinc 
Arsenic 

VOLATILE ORGANICS 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Ch 1 oroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,l-Dichloroethene 
1,l-Dichloroethane 
trans-l,2-Dichloroethene 
cis-l,2-Dichloroethene 
total-l,2-Dichloroethene 
Chloroform 
2-Butanone 
1,2-Dichloroethane 
1 .. 1 .. I-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 

LW-13D PET. 
10740-22 

08/18/88 
JE 

08/18/88 
KRH 

09/02/88 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
IlIA 
N''\ 
NA 
NA 
NA 
IlIA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

8 - 1/3 

1"'W-3I LW-14S 
10740-23 10740-24 

08/18/88 08/18/88 
JE JE 

08/18/88 08/18/88 
I<RH KRH 

09/02/88 09/02/88 

mg/l mg/ l 
0 . 001 U 0 . 001 U 
0.002 U 0.002 U 
0 . 005 U 0.005 U 
0.001 0 . 001 U 
0.023 0 . 012 
0.017 0 . 005 U 

mg/l 
0 . 022 NA 

0 . 01 NA 
0.016 NA 
0.014 NA 
0 .088 ~~ 

0 . 028 NA 

ug/l ug/l 
1 U 1 U 
1 U U 
1 U 1 U 
3 U 3 U 
1 U 1 U 
5 U 18 
1 U 1 U 
1 U 1 U 
1 U 1 U 
1 U 1 U 

U 1 U 
1 U 1 U 
1 U 1 U 
3 U 3 U 
1 U 1 U 

U 1 U 
1 U 1 U 
1 U 1 U 
1 U 1 U 



Job No. 1639-09 
HART CRCWSER AND ASSCCIATES 
PACCAR Defense Systems (Samples 1-30 
ALGUST, 1988 
Laucks Testing Lab No. 10740 

Project Sample No. LW-13D PET. 1"W-31 LW-14S 

Laucks Lab No. 10740-22 10740-23 10740-24 

1,2-Dichloropropane NA 1 U 1 U 

Trichloroetrene NA 1 U 1 U 

Benzene NA 1 U 1 U 

Dibromochloromethane NA 3 U ~ U .J 

1,1,2-Trichloroethane NA 1 U 1 U 

Braroform NA 1 U 1 U 

4-Methyl-2-Pentanone NA 
~ U 3 U " 

2-t1exanone NA 3 U 3 U 

1, 1 ,2,2-Tetrachloroethane NA 3 U ~ U .j 

Tetrachloroetrene NA 1 U 1 U 

Toluene NA 1 U 1 U 

Chlorobenzene NA 3 U 3 U 

trans-l,3-Dichloropropene NA 3 U 3 U 

Ethyl benzene NA 1 U 1 U 

cis-l,3-Dichloropropene NA 3 U 3 U 

Styrene NA 1 U 1 U 
Total Xylenes NA 1 U 1 U 

SEMIVCLATILE CRGANICS 
ugll ug/l 

Phenol NA 2 U 2UE 

Aniline NA 10 U 10 UE 
Bis(2-chloroethyllether NA 2 U 2UE 

2-Chlorophenol NA 2 U 2UE 

1,3-Dichlorobenzene NA 2 U 2 UE 

1,4-Dichlorobenzene NA 2 U 2UE 

Benzyl Alcohol NA 2 U 2 UE 

1,2-Dichlorobenzene NA 2 U 2UE 

2-Methylphenol NA 2 U 2LE 

Bis(2-chloroisopropyllether NA 2 U 2UE 
4-Methylphenol NA 2 U 2 UE 
N- Nitroso-d i -n-propylamine NA 2 U 2UE 

Hexachloroethane NA 4 U 4 UE 

Ni trobenzene NA 2 U 2 UE 

Isophorone NA 2 U 2 UE 

2-Nitrophenol NA 4 U 4UE 

2,4-0imethylphenol NA 2 U 2UE 

Benzoic Acid NA 50U 50 UE 

Bis (2-chloroethoxy l methane NA 2 U 2 UE 

2,4-Dichlorophenol NA 4 U 4UE 

1,2,4-Trichlorobenzene NA 2 U 2 UE 

Naphthalene NA 4 U 4 UE 

4-Chloroani line NA 2 U 2 UE 

Hexachlorobutadiene NA 2 U 2 UE 

4-Chloro-3-methy I phenol NA 4 U 4 UE 

8 - 2/3 



Job No. 1639-09 
I-mT CROWSER PND ASSOC I ATES 
PACCAR Defense Systems (Samples 1-30 
Al..GlJST " 1988 
Laucks Testing Lab No. 10740 

Project Sample No . LW-13D PET. 
Laucks Lab No. 10740-22 

2-Mf?thylnaphthalene NA 
Hexachlorocyclopertadiene NA 
2,4,6-Trichlorophenol NA 
2,4,5-Trichlorophenol I'¥'\ 
2-Chloronaphthalene I'¥'\ 
2-Ni troan i line NA 
Dimethyl phthalate I'¥'\ 
Acenaphthylene NA 
2,6-Dinitrotoluene NA 
3-Ni troani line I'¥'\ 
Acenaphthene NA 
2,4-Dinitrophenol I'¥'\ 
4-Nitrophenol I'¥'\ 
Dibenzofuran I'¥'\ 
2,4-Dinitrotoluene NA 
Diethyl phthalate I'¥'\ 
4-Chlorophenyl phenylether NA 
Fluorene I'¥'\ 
4-Nitroaniline I'¥'\ 
4,6-Dinitro-2-methylphenol I'¥'\ 
N-Nitrosodiphenylamine NA 
1,2-Diphenylhydrazine I'¥'\ 
4-Bromophenyl phenylether I'¥'\ 
Hexachlorobenzene I'¥'\ 
Pentachlorophenol I'¥'\ 
Phenanthrene I'¥'\ 
A-lthracene NA 
Di-n-buty l phthalate NA 
Fluoranthene I'¥'\ 
Pyrene I'¥'\ 
Benzidine NA 
Butylbenzylphthalate NA 
3-3'-Dichlorobenzidine NA 
Benzo (a ) anthracene NA 
Chrysene NA 
Bis(2-ethylhexyl)phthalate NA 
Di-n--oc:tyl phthalate NA 
Benzo(b)fluoranthene NA 
Benzo(k ) fluoranthene NA 
Benzo (a )pyrene I'¥'\ 
Indeno(I,2,3-cd)pyrene NA 
Dibenzo(a, h) anthracene NA 
Benzo(g,h,i)perylene NA 

8 - 3/3 

1"W-31 LW-14S 
10740-23 10740-24 

2 U 2UE 
4 U 4UE 
4 U 4 UE 
4 U 4UE 
2 U 2UE 
4 U 4UE 
2 U 2 1£ 
2 U 2UE 
4 U 4UE 

10 U 10 UE 
2 U 2UE 

20U 20 UE 
20U 20 UE 

2 U 2UE 
4 U 41£ 
2 U 2UE 
2 U 21£ 
2 U 2UE 
4 U 4UE 

20U 20 UE 
2 U 21£ 
4 U 4UE 
4 U 4UE 
2 U 2UE 

20U 20 1£ 
2 U 2UE 
2 U 2UE 
2 U 2UE 
2 U 2UE 
2 U 21£ 

50U 50 UE 
2 U 2UE 

20U 20 UE 
2 U 21£ 
2 U 2UE 
2 21£ 
2 U 2UE 
4 U 4UE 
4 U 41£ 
4 U 41£ 
4 U 4UE 
4 U 4 UE 
4 U 4UE 



Job No . 1639-09 
HART rnc:w.3ER ~D ASSOCIATES 
PACCAR Defense Systems (Samples 1-30 
AlJGI.JST. 1988 
Laucks Testing Lab No. 10740 

P~oject Sample No. 
Laucks Lab No . 

Date Ente~ed: 
By: 

Date Checked : 
By: 

Updated by 00: 

MISCELLAl\EOJS If\mGANICS 

Dissolved Metals 
Coppe~ 

Nickel 
Lead 
Chrumium 
Zinc 
A~senic 

Total Metals 
Coppe~ 

Nicke l 
Lead 
Ch~omium 

Zinc 
A~senic 

I.QATlLE ffiGANICS 

Chlo~omethane 

8nJmomethane 
Viny l Chlo~ide 
Chlo~oethane 

Methylene Chlo~ide 
Acetone 
Ca~bon Disulfide 
1 . I -Dichlo~oethene 

1.1-Dichlo~oethane 

trans-l, 2-Dichloroethene 
cis-l,2-Dichlo~oethene 

total-I.2-Dichlo~oethene 

Chlo~ofo~m 

2-Butanone 
1.2-Dichlo~oethane 

1 . 1.I-T~ichlo~oethane 

Ca~bon Tet~achl o~ide 

Vinyl Acetate 
8..-0m0dich lo..-arethane 

LW-IS 
10740-25 

08/ 18/88 
JE 

08118188 
KRH 

09/02188 

mg / l 
0 .003 
0 .002 U 
0.005 U 
0.001 U 
0.015 
0 . <XJ9 

NA 
NA 
NA 
NA 
NA 
NA 

ug/l 
1 U 
1 U 
1 U 
3 U 
1 U 
5 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
3 U 
1 U 
1 U 
1 U 
1 U 
1 U 

9 - 1/3 

LW-lD RINSE EJL.A'\I< 
10740-26 10740-27 

08/1 8188 08/18/88 
JE JE 

08 / 18/88 08/18/88 
KRH i<'RH 

09/02/88 09/02/88 

mg/ l 
0 .001 U NA 
0.003 NA 
0 . 007 NA 
0 .004 NA 
0 .026 NA 
0 .005 U NA 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

ug/l 
1 U NA 
1 U NA 
1 U NA 
3 U NA 
1 U NA 
5 U NA 
1 U NA 
1 U NA 
1 U NA 
1 U NA 
1 NA 
1 NA 
1 U NA 
3 U NA 
1 U NA 
1 U NA 
1 U NA 

1 U NA 
1 U NA 



I 
Job No. 1639-09 
f-MT CRONSER AND ASSCx:::IATES 
PACCI'R Defense Systems (Samples 1-30 
I'LGUST, 1988 
Laucks Testing Lab No. 10740 

Pr-oject Sample No. 
Laucks Lab No. 

1,2-Dichlor-opr-opane 
Tr-ichlor-oethene 
Benzene 
Dibr-omochlor-omethane 
1,1,2-Tr-ichlor-oethane 
Br-cxrofonn 
4-Methyl-2-Pentanone 
2-Hexanone 
1,1,2,2-Tetr-achlor-oethane 
Tetr-achlor-oethene 
Toluene 
Chlorobenzene 
tr-ans-l,3-Dichloropropene 
Ethylbenzene 
cis-l,3-Dichloropr-opene 
Styr-ene 
Total Xylenes 

SEMIVQATILE CRGANICS 

Phenol 
Aniline 
Bis(2-chlor-oethyl )ether-
2-Chlorophenol 
1,3-Dichlor-obenzene 
1,4-Dichlor-obenzene 
Benzyl Alcohol 
1,2-Dichlor-obenzene 
2-Methylphenol 
Bis(2-chlor-oisopr-opyl)ether-
4-Methylphenol 
N-Nitr-oso-di-n-pr-opylamine 
Hexachlor-oethane 
Ni tr-obenzene 
Isophor-one 
2-Nitr-ophenol 
2,4-Dimethylphenol 
Benzoic Acid 
Bis(2-chlor-oethoxy)methane 
2,4-Dichlor-ophenol 
1,2,4-Tr-ichlor-obenzene 
Naphthalene 
4-Chlor-oani line 
Hexac hlor-obutadiene 
4-Chlor-o-3-methylphenol 

LW-lS LW-ID RINSE BLANK 
10740-25 10740-26 10740-27 

ugll 

lU lU NA 
lU lU NA 
lU lU NA 
3U 3U NA 
lU lU NA 
lU lU NA 
3 U 3 U ~ 

3U 3U NA 
3U 3U NA 
lU lU NA 
lU lU NA 
3U 3U NA 
3U 3U NA 
lU lU NA 
3U 3U NA 
lU lU NA 
2 1 U NA 

2 U 
IOU 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
4 U 
2 U 
2 U 
4 U 
2 U 

51 U 
2 U 
4 U 
2 U 
4 U 
2 U 
2 U 
4 U 

NA 
NA 
NA 
NA 
NA 
NA 
;\IA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

9 - 2/3 



I Job No. 1639-09 
I t-mT CRONSER AND ASstI I A ITS 

PACCAR Defense Systems (Samples 1-30 
Al..B.JST, 1988 
Laucks Testing Lab No. 10740 

) Project Sample No. Lw--1S Lw--lD RINSE I3l..AI\K 

\ Laucks Lab No. 10740-25 10740-26 10740-27 

2-Methylnaphthalene 2 U NA NA 

Hexachlorocyclopentadiene 4 U NA NA 

2,4,6-Trichlorophenol 4 U NA NA 

2 . 4,5-Trichlorophenol 4 U NA NA 

2-Chloronaphthalene 2 U NA NA 

2-Ni troani line 4 U NA NA 

Dimethyl phthalate 2 U NA NA 

Acenaphthylene 2 U NA NA 

2,6-Dinitrotoluene 4U NA NA 

3-Ni tr-oani 1 ine 10 U NA NA 

Acenaphthene 2 U NA NA 

2,4-Din itrophenol 20 U NA NA 

4-Nitrophenol 20U NA NA 

Dibenzofuran 2 U NA NA 

2,4-Dinitrotol uene 4 U NA NA 

Diethyl phthalate 2 U NA NA 

4-Chlorophenyl phenylether 2 U NA NA 

Fluorene 2 U NA NA 

4-Ni troani line 4 U NA NA 

4,6-Dinitro-2-methylphenol 20U NA NA 

N-Nitrosodiphenylamine 2 U NA NA 

1,2-Dipheny lhydrazine 4 U NA NA 

4-Bromophenyl phenylether 4 U NA NA 

Hexachlorobenzene 2 U NA NA 

Pentachlorophenol 20U NA NA 

Phenanthrene 2 U NA NA 

Anthracene 2 U NA NA 

Di-n-butyl phthalate 2 U NA NA 

Fluoranthene 2 U NA NA 

Pyrene 2 U NA NA 

Benzidine 51 U NA NA 

Butyl benzyl phthalate 2 U NA NA 

3 - 3'-Dichlorobenzidine 20U NA NA 

Benzo(a) anthracene 2 U NA NA 

Chrysene 2 U NA NA 

Bis(2-ethylhexyl)phthalate 2 U NA NA 

Di-n-octyl phthala.te 
.., U NA NA ~ 

Benzo(b)fluoranthene 4 U NA NA 

Benzo(k)fluoranthene 4 U NA NA 

8enzo(a)pyrene 4 U NA NA 

Indeno(I,2,3-cd)pyrene 4 U NA NA 
Dibenzo(a, h) anthracene 4 U NA NA 

Benzo(g,h ,i )perylene 4 U NA NA 

9 - 3/3 



Job No. 1639-09 
t-mT CROWSER AND ASSO:IATES 
PI'CCAR Defense Systems (Samples 1-30 
I'LGJST, 1988 
Laucks Testing Lab No. 10740 

J Project Sample f\b. LW-8D I"W--l RINSE ELPN< 
I Laucks Lab f\b . 10740-28 10740-29 10740-30 

Date Entered : ~ 08/18/88 08/18/88 .j 

By : JE JE JE 
Date Checked : 08/18 /88 08/18/88 08/18/88 

By : KRH KRH KRH 
Updated by 88: 09/02/88 09/02/88 09/02/88 

M I SCELLAI'EUJS If\mGA'\I I CS 

Dissol ved Metals mg l l mgll 
Copper f\\C\ 0 . 008 0 . 002 
Nickel NA 0.002 U 0.002 U 
Lead f\\C\ 0.005 U 0.005 U 
Chromium NA 0.001 U 0 . 001 U 
Zinc NA 0 .018 0 . 001 U 
Arsenic f\\C\ 0.005 U 0 . 005 U 

• Total Metals mgll 
Copper f\\C\ NA 0.002 
Nickel NA NA 0 . 002 U 
Lead NA NA 0 .005 U 
Chromium f\\C\ NA 0 . 001 U 
Zinc NA NA 0 . 001 U 
Arsenic NA NA 0 . 005 U 

vu.ATILE ffiGANICS 
ugll ugll ug/l 

Chloromethane I U I U 1 U 
8n:J(romethane I U I U 1 U 
Vinyl Chloride I U I U I U 
Chloroethane 3 U 3 U 3 U 
Methylene Chloride I U I U I U 
Acetone 5 U 5 U 5 U 
Carbon Disulfide I U I U I U 
I , I-Dichloroethene I U I U I U 
I,I - Dichloroethane I U I U I U 
trans-I . 2-Dichloroethene I U I U I U 
cis-I,2-Dichloroethene I U I U I U 
total-I , 2-Dichlor oethene 1 U 1 U 1 U 
Chloroform I U 1 U I U 
2-Butanone 3 U 3 U 3 U 
1,2-Dichloroethane I U I U I U 
I,I,I-Trichloroethane I U 1 U U 
earbon Tetrachloride 1 U 1 U 1 U 
Viny l Acetate I U I U I U 
Sromodichloromethane I U I U I U 

10 - 1/3 
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Job No . 1639-09 
I-MT CRC:WSER AND ASSD:IATES 
PACCAR Defense Systems (Samples 1-30 
Al..GlJST, 1988 
Laucks Testing Lab No . 10740 

Project Sample ~b . LW-SD !"IN-I RINSE BLI'N< 
Laucks Lab No. 10740- 28 10740--29 10740--30 

1 ,2-Dichloropropane 1 U 1 U 1 U 
Trichloroethene 1 U 1 U 1 U 
Benzene 1 U 1 U 1 U 
Dibromochloromethane 3 U 3 U 3 U 
1,1,2-Trichloroethane 1 U 1 U 1 U 
Bn:xroform 1 U 1 U 1 U 
4-Methyl-2-Pentanone 3 U 7 

.j U 3 U 
2-Hexanone 3 U 3 U 3 U 
1',1,2,2-Tetrachl oroethane 3 U 3 U 3 U 
Tetrachloroethene 1 U 1 U 1 U 
Toluene 1 U 1 U 1 U 
Chl or obenzene 3 U 3 U 3 U 
trans- l,3-Dichloropropene 3 U 3 U 3 U 
Ethyl benzene 1 U 1 U 1 U 
cis-l,3-Dichloropropene 3 U 3 U 3 U 
Styrene 1 U 1 U 1 U 
Total Xylenes 1 U 1 U 1 U 

SEMIVCLATILE rnGANICS 
ugll ug / l 

Phenol NA 2 U .., U ~ 

Aniline NA 10 U 11 U 
Bis(2-chloroethyl)ether NA 2 U 2 U 
2-Chlorophenol NA 2 U 2 U 
1,3- Dichlorobenzene NA 2 U 2 U 
1,4-Dichlo~obenzene NA 2 U 2 U 
Benzyl Alcohol NA 2 U 2 U 
1,2-Dichlorobenzene NA 2 U 2 U 
2-Methylphenol NA 2 U 2 U 
Bis(2-chloroisopropyl )ether NA 2 U 2 U 
4-Methylphenol NA 2 U 2 U 
N-Nitroso-di-n-propylamine NA 2 U 2 U 
Hexachloroethane NA 4 U 4 U 
Nitrobenzene NA 2 U 2 U 
Isophorone NA 2 U 2 U 
2-Nitrophenol NA 4 U 4 U 
2, 4-Dimethy I phenol NA 2 U 2 U 
Benzoic Acid NA 50U 54 U 
Bis(2-chloroethoxy) methane NA 2 U 2 U 
2,4-Dichlorophenol NA 4 U 4 U 
1,2 .,4-Trich lorobenzene NA 2 U 2 U 
Naphthalene NA 4 U 4 U 
4-Chloroaniline ~IA 2 U 2 U 
Hexachlorobutadiene NA 2 U 2 U 
4-Chloro-3-methylphenol NA 4 U 4 U 

10 - 2/3 
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Job r-b. 1639-09 
!-'ART CROWSER AND ASSOCIATES 
PACCI¥i Defense Systems (Samples 1-30 
ALGUST, 1988 
Laucks Testing Lab r-b. 10740 

P..-oject Sample r-b. 
Laucks Lab r-b. 

2-Methylnaphthalene 
Hexachlo..-ocyclopentadiene 
2, 4 ,6-T..-ichlorophenol 
2, 4, 5-T..-ichlo..-ophenol 
2-Chlo..-onaphthalene 
2-Nit..-oaniline 
Dimethy l phthalate 
Acenaphthylene 
2,6-Dinit..-otoluene 
3-Nit..-oaniline 
Acenaphthene 
2,4-Dinit..-ophenol 
4-Nit..-ophenol 
Dibenzofu..-an 
2,4-Dinit..-otoluene 
Diethyl phthalate 
4-Chlo..-ophenyl phenylethe..
Fluorene 
4-Nit..-oaniline 
4,6-Dinit..-o-2-methylphenol 
N-Nit..-osodiphenylamine 
1,2-Diphenylhyd..-azine 
4-B..-omophenyl phenylethe..
Hexachlo..-obenzene 
Pentachlorophenol 
Phenanth..-ene 
Anth..-acene 
Di-n-butyl phthalate 
Fluo..-anthene 
Py..-ene 
Benzidine 
Butyl benzyl phthalate 
3-3' - Dichloroben zidine 
Benzo (a)anth..-acene 
Ch..-ysene 
Bis( 2-ethylhexyl)phthalate 
Di-n-octy l phthalate 
Benzo(b)fluo..-anthene 
Benzo(k)fluoranthene 
Benzo(a)py..-ene 
Indeno(I,2,3-cd)py..-ene 
Dibenzo(a , h)anth..-acene 
Benzo(g , h ,i )perylene 

LW-BD 
10740-28 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
I\IC\ 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
I\IC\ 
I\IC\ 
NA 
NA 
NA 
NA 
I\IC\ 
I\IC\ 
NA 

10 - 3/3 

MW-I 
10740-29 

2 U 
4 U 
4 U 
4 U 
2 U 
4 U 
2 U 
2 U 
4 U 

10 U 
2 U 

20U 
20U 

2 U 
4 U 
2 U 
2 U 
2 U 
4 U 

20U 
2 U 
4 U 
4 U 
2 U 

20U 
2 U 
2 U 
2 U 
2 U 
2 U 

50U 
2 U 

20U 
2 U 
2 U 
2 U 
2 U 
4 U 
4 U 
4 U 
4 U 
4 U 
4 U 

RINSE 8LAI\K 
10740-30 

2 U 
4 U 
4 U 
4 U 
2 U 
4 U 
2 U 
2 U 
4 U 

II U 
2 U 

22U 
22U 

2 U 
4 U 
2 U 
2 U 
2 U 
4 U 

22U 
2 U 
4 U 
4 U 
2 U 

22U 
2 U 
2 U 
2 U 
2 U 
2 U 

54 U 
2 U 

22U 
2 U 
2 U 
2 U 
2 U 
4 U 
4 U 
4 U 
4 U 
4 U 
4 U 



( 
I 

( 

I 

r , 

NOTES: 

1. U indicates the analyte was not detected. 
than the detection limit shown. 

The value reported is less 

2. J indicates the analyte was detected at a concentration greater than 
the MDL but less than the SDL . The value reported should be considered 
an estimate. 

3. B indicates the analyte of interest was detected in the method blank 
associated with this sample, as well as in the sample itself. 

4. D indicates the value reported is based on analysis of a diluted sample 
extract or digest. 

5. TI indicates the reported result is the sum of the flagged analytes, 
due to chromatographic co-elution. Two or more analytes which are not 
chromatographically resolved are denoted by the flag TI. 

6. X indicates the value reported has been blank-corrected. 

7. E indicates the value has been qualified as estimated. 

8. R indicates the value has been qualified as not useable. 



RESULTS OF OCTOBER 1988 
GROUNDWATER ANALYSES 
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J-1619-09 
HAR T (ROWSER AND ~SSOWHES 
PAceliR Defl'OSf 5ySh!IS 
NOYEItBER, 1988 
lAUCKS TESTiN6 LABORATORIES LAS NO. 11800, 12727, 13000 

He STATlI»! 10: OIt-llMk 
LAUaS LAi 10: 11800-1 

DAlE: 
ENTERED .Y: 
DAlE: 
EMlERED II: 

'OlAlllE ORGANIC CO"POUIIDS 

ChlorONtn.ft' 
IraaDlethlne 
Yinyl Chloriie 
Chloroetlant 
tlethylrnr Chloridl! 
Autone 
e.rbon Disulfide 
III-Dich lororthrnr 
I,I -Dichlorotthine 
trins-l,2-Dichloroethene 
ci s-I,2-Dichloroethene 
totlli-t,2-DichloroetheRt 
Chlorator. 
2-Buhnone 
1,2-Dichloroethane 
1.1 ,1 -T r it hloroethine 
e.rbon Tttruhlor ide 
Yinyl Acelitl! 
Brolad it h I Dr oleth.n! 
I, 2-Di(h1oropr op~ne 
1 richloroethene 
Benzene 
D i bra_oeh I orole than! 
1, 1,2-T r ichl oroethanl! 
irolotorl 
4-"rthy \-2-Pentanone 
2-Heunone 
1,1,2,2-Tetnch loroeth.ne 
1 elr ich loroelhene 
TolLieRe 
ChlorobenzeRe 
tr ins-I,l-Die hloropropeRe 
ElhylbeRnRe 
eis-I, l-Dichloropropenl! 
Styrene 
Tohl JyleRes 

1II1S/88 
lE 

11121188 
kRH 

ug/l 
I U 
I U I. 
1 U 
I U 
5 U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
1 U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
J U 
I U 
I U 
1 U 
J U 
J U 
I U 
I U 
J U 

' J U 

I U 
1 U 
I U 
I U 

"W-200R" 
11800-2 

llI18/88 
lE 

11121188 
kRH 

L19/L 
I U 
I U I. 
1 • 
I U 
5. 
I U 
I U 
I U 
I. 
I. 
I U 
I U 
1 U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
J U 
I U 
I U 
1 U 
J U 
1 U 
I U 
I U 
1 U 
1 U 

I U 
J U 
I U 
I U 

011-55 
11800-1 

11118/88 
lE 

11121/88 
k'H 

ug/L 
I U 
I U 
I. 
1. 
I U , 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
1 U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
J U 
I U 
I U 
1 U 
1 U 
J U 
I U 
I U 
1 U 
J U 
I U 
1 • 
I U 
I U 

011-45 
11800-1 

11I18/BB 
lE 

11/21188 
W 

U9/l 
I U 
I. 
I. 
1 • 
I U , I. 
I U 
I. I. I. 
I U 
I] 

1 U 
I. 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
1 U 
I U 
I U 
1 U 
1 U 
1 U 
I U 
I U 
1 U 
1 U 
I U 
1 U 
I U 
I U 

1111-40 
11800-5 

11118/88 
lE 

11I21/SS 
k'H 

U9 /l 
I U 
I U 
I U 
1 U 
I U 
5 • 
I U 
I U 
I U 
I U 
I U I. I. 
J • 
I. 
I U 
I U 
I U 
I U 
I U 
I U 
I. 
1 U 
I U 
I U 
J U 
J U 
J U 
I U 
I U 
J • 
1 U 
I U 
1 U 
I U 
I U 

FIELD SLiIIl' OM-5D D"-2I 
1110H I1SOO-6 l1SOO-l 

11/18/as 
lE 

11/21/SS 
kRH 

ug/l 
I U 
I U 
I. 
1 U 
I U 
5 U I. 
I U 
I. 
I. 
I U 
I U 
I U 
1 U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
1 U 
I U 
I U 
J U 
1 U 
J U 
I U 
I U 
J U 
J U 
I U 
1 U 
I U 
I U 

llIIS/. 
lE 

11121/88 
kRH 

11/11/88 
lE 

11l21/iS 
011 

"9/L 
IU lIA 
IU lIA 
1 lIA 
lU lIA 
I. lIA 
5U lIA 
IU lIA 
I U lIA 
I U lIA 
IU lIA 
1 U lIA 
I U lIA 
I U lIA 
1 U MA 
IU MA 
IU MA 
IU IA 
I. IA 
IU MA 
IU MA 
IU MA 
I U IA 
1 U IA 
IU IA 
lUNA 
JUlIA 
1 U MA 
1 U MA 
IU MA 
IU MA 
JU MA 
1 U lIA 
IU MA 
1 U IA 
IU MA 
IU MA 

liSP-IS 
118OO~ 

OSP- ID 
11800-10 

11/1S/88 
lE 

11121188 
kRH 

IUJ/L 
I U 
I U 
I U 
lU 
I U 
50 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
1 U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
1 U 
I U 
I U 
1 U 
1 U 
'l U 
I U 
I U 
1 U 
1 U 
I U 
1 U 
I U , 
I U 

11/18/88 
lE 

11121188 
W 

u,/L 
I U 
I U 
I U 
lU 
I U 
5U 
I U 
,I U 
I U 
I U 
I U 
I U 
I U 
1 U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
1 U 
I U 
I U 
1 U 
J U 
1 U 
I U 
I U 
1 U 
1 U 
I U 
1 U 
I U 
I U 

1151' -20 
11800-11 

11I18/S8 
lE 

I I 121 ISS 
lRH 

"gil 
I U 
I U 
I U 
l. 
I U 
5 U 
I U 
I U 
I. 
I U 
I U 
I U 
I U 
1 U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
1 U 
I U 
I U 
1 U 
1 U 
J U 
I U 
I U 
J U 
1 U 
I U 
J U 
I U 
I U 

FIELD BLANK 
11800 -12 

11118/88 
lE 

11121188 
kll1l 

U9Jl 
I U 
I U 
I U 
1 • 
I U 
5U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
J U 
I U 
I U 
1 U 
I U 
I U 
I U 
I U 
I U 
J U 
I U 
1 U 
J U 
J U 
J U 
I U 
I U 
J U 
1 U 
I U 
J U 
I U 
I U 
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J-IUIl-OIl 
HART [ROWSER AND ASSOCIATES 
PACCAR Delt'nse Systus 
NDVEIIBEA I 1988 
ll'lUCKS TESTlN& LABORATORIES LAB NO. 11800, 12721, 11000 

He STAT ION MO: OIl-BlNiK 
LAlJCKS LII 10: 11800-1 

DATE: 
ENTERED BY: 
DAlE: 
mERED II: 

ElTRACTA8LE ORGANIC CO",OUIIOS 

Phenol 
Aniline 
Iisl2-cbloroethy Iltlhtr 
2-ChloropMnoi 
I,l-Dichlarabenz!n! 
1,4-Dicblorobfftzene 
Imzyl Alcohol 
1,2-Dichlorobenzene 
2-ttethy Iphenol 
Sis! 2-chloroisopropy I 'ethtr 
4-l'eth.,lphenoi 
. -li troso-di -n-propy I •• ine 
Hn.cbloroelhlne 
Iii trabenz!ne 
lsophoran! 
Hlitrophenol 
2,4-iHIl!thylptienol 
Benzoic Acid 
Hi Ii 12-chloroetholY Ilethilnl! 
2,4 -DichlorophEmol 
1,2,4-1 rithlorobenlfne 
•• pMhllene 
4-Chlorolni line 
Heuchlorobuhdiene 
4-Chlofo -l-Iethy I phenol 
2-lIetll., lnlphth.lene 
Heluhlorocyc iepl!nhdil!nl! 
2,4,6-T ri[hi erephl!nei 
2,4,5-T ri[hierephl!nol 
2-Chleren.Jphthilenl! 
2-Ni hein i I inl! 
Oi.l!thyl phth.tite 
Aceuphthylene 
2,6-0ini troteluene 
l -frH troini 1 inl! 
Acen.phthl!nl! 
2, 4-Din i trophenol 
4-Nitrophenel 
Dibl!nleiuun 
2,4-Din i trote lUI!RI! 

11118188 
IE 

lI/21/SS 
'RH 

~ 

~ 

~ 

~ 

~ 

~ 
~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

flW-2DORO 

11800-2 

11118188 
IE 

lI/21188 

'AI! 

Ulj/l 
2 U 

10 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 

• 
2 U 

• U 2 U 
2 U 

• U 2 U 
50 U 
2 U 

• U 2 U 

• U 2 U 
2 U 

• U 2 U 

• U 

• U 
• U 2 U 

• U 2 U 
2 U 

• U 10 U 
2 U 

20 U 
20 U 
1 U 

• U 

ON-55 
11800-J 

IMHS 

11800-' 

11118/88 · 11/18/88 
IE IE 

11121188 11121188 
kRH lRH 

ug/l 
lUE 

10 lIE 
2 lIE 
2 lIE 
2 lIE 
2 lIE 
2 lIE 
2 lIE 
2 lIE 
2UE 
2 lIE 
2 lIE 
• lIE 
1 UE 
lUE 

• UE 
1 UE 

50 UE 
1 UE 

• UE lUE 
'UE 
1 UE 
1 UE 

• UE 
1 UE 

• UE 
• UE 
• UE 2 UE 

• UE 
2 UE 
2 UE 
.UE 

10 UE 
1 UE 

20 UE 
20 Uf 
2 .E 

• UE 

u,/l 
2 U 

10 U 
2 V 
2 V 
2 V 
2U 
2 U 
2 V 
2 U 
2 U 
2 U 
2 U 
..u 
2 U 
2 U 

• U 2 • 
51 U 
2 U 

• U 2 U 

• 
20 
2 0 

• 0 1 

• 0 
• 0 
• 0 1 0 

• U 1 0 
1 0 

• 0 10 0 
2 0 

20 0 
20 • 
2 0 

• • 

ON-'D 
11800-5 

fIELD 8LANK D~-50 Dft-2D 
11800-1 11800"' 11800-1 

11118/88 
IE 

11121188 
IlII4 

11118188 
IE 

11121188 
Kill! 

ug/l 
2V ~ 

ID 0 ~ 

20 ~ 

2 V NA 
2 V NA 
20 NA 
20 ~ 

20 NA 
2 0 ~ 

2 0 IIA 
20 ~ 
2 0 ~ 

• 0 ~ 
20 NA 
2 0 MA 
4 U IIA 
2 U NA 

50 0 NA 
2 U tlA 
4 U tlA 
2 0 NA 

• 0 NA 
2 0 NA 
2 U Nil 
4 U Nil 
2 U 1111 
4 U NA 
4 U IIA 
4 U NA 
2 U MA 

• 0 ~ 
2 U IIA 
2 U IIA 

• 0 NA 
10 U Nil 
2 U Nil 

20 U MA 
20 U Nil 
2 U MA 
4 U Nil 

11118/88 
IE 

11121/88 
KJlH 

11111/88 
IE 

11121118 
IJIJI 

u,/l 
1 lIE IA 

J6 lIE IA 
1 lIE II 
1 lIE II 
1 lIE II 
1 lIE II 
1 lIE IA 
1 lIE IA 
1 lIE II 
1 lIE .. 
1 lIE IA 
1 lIE IA 
I' lIE .. 
1 lIE ~ 

1 UE IA 
I4l1E III 
1 OE IA 

180 OE MA 
1 OE ~ 

14 UE MIl 
1 UE lOA 

14 UE MA 
1 OE NA 
7 UE IA 

14 Uf IA 
1 liE lOA 

14 U£ MA 
14 UE IA 
14 UE MA 
1 UE NA 

HUE IA 
1 I.E MA 
1 UE lOA 

HIIE lOA 
16 UE III 
1 UE Mil 

11 Uf MA 
71 Uf MA 
1 OE MA 

H UE NA 

OSP-IS 

11800-' 

11111188 
IE 

11/21188 
IlII4 

"Il 
2 U 

10 V 
2 V 
2 U 
2 V 
2 V 
2 0 
2 V 
20 
20 
2 U 
2 0 

• 0 2 • 
2 0 

• U 2 0 
52 0 
2 0 

• 0 2 0 

• 0 2 0 
2 • 

• 0 2 U 

• U 
• U 
• U 2 0 

• 0 2 0 
2 0 

• U 10 0 
2 • 

21 0 
21 • 
2 U 

• U 

DSP-U 
11800-10 

11118188 
IE 

11121188 
KIIH 

,,'L 
2 0 

100 
2 0 
2U 
2 V 
2 U 
2 0 
2 U 
2 0 
2 0 
2 0 
2U 

• 0 2 0 
2 • 

'" 2 0 
50 0 
2 0 

• 0 2 0 

• 0 2 0 
2 0 

• 0 2 U 

• U 

'" '" 2 0 

• U 2 • 
2 U 
q 

100 
2 • 

20 • 
20 • 
2 u 

• U 

DSP-20 
11800-11 

-. 

FIELD BLANK 
11800-12 

11111/88 
IE 

11121/88 
IlII4 

11118/88 
IE 

11121188 
Kill! 

UIJ/L 
2U .. 

10 U ~ 
20 NA 
2 U NA 
20 .. 
2U NA 
2U NA 
2. .. 
20 .. 
2U .. 
2. ~ 

2U NA 
'U .. 
2 U Nil 
2. IA 
4 U Nil 
2 U Nil 

50 U NA 
2 • NA 
4 U NA 
2 U NA 
• • lOA 
2 U MA 
2 U NA 
4 U MA 
2 • NA 
4 U MA 
4 U NA 
4 U Nil 
2 U MA 
4 U NA 
2 U MA 
2 U NA . . ~ 

10 U IA 
2 U "A 

20 U NA 
20 U MA 
2 U NA 

4 U M" 



) 
J - I6J'i-09 
HART (ROWSER AND ASSOCIATES 

) PAceAR Defenst' Systels 
MOVEflBER t 19S9 
lAUCK5 TESTING LABORATORIES LAB 110. 11800, 12127, 11000 

) 

He STATION NO: Oll-SLANK ,IIHDOR" 011-55 011-45 DlHD FIELD BLANK OIt-5D 0'-20 OSP-IS OSP-IO OSP-2D fIELD ILAN' • LAUcrS LAI 110: 11800-1 11100-2 1li00-1 11800-4 11100-5 11800-& 11800-1 1l100-i 11100-' 11100-10 11800-11 11100-12 

DATE: 11118/B8 1II18liB 11/18/B8 1I11i188 11111188 1I11i188 11118/88 11111188 11118/88 11111/88 11111/88 11/18/88 • ENTEAED II: JE JE JE JE JE J[ JE IE IE IE IE IE DATE: 11121188 11/21181 1I1l1/88 1I1l1/88 1I1l1/88 1I1l1/88 11121/88 11121/88 11/21/88 11121188 1I1l1/88 11121/18 ENTEAED BY: kRH 'AH 'AH kAII 'RH 'AH lRH kAII .AH liH liH lAH 
1 

ETTA.CrABLE ORGANIC COMPOUNDS 

) ug/l ug/l IIq/l .g/l ug/L u.g/l "gil 119 f t DifthyJ phthdde ItA 2 U 21E 2 U 2 U IA lIE IA 2 U 2 U 2 U IA 
4-Chlorophenri phenylether ItA 2 U 21E 2 U 2 U IA lIE IIA 2 U 2 U 2 U IA 

) Fluortll!! ItA 2 U 21E 2U 2 U IA lIE IIA 2 U 2 U 2 U IA 4-fitrolnililt ItA 4 U 41E 4 U 4U IA UtE IIA 4 U 4 U 4 U IA 
4 ,6-Dini tro-2 .... 'tb' Iphenol ItA 20 U 20 lIE 20 U 20 U IIA 11 lIE IIA 21 U 20 U 20 U 'A ) 'Hli trosodiphrny I .. ine IIA 2 U 2 IE 2 U 2 U IIA 1 lIE IIA 2 U 2 U 2 U IA 
I, 2-Di pnenrl hydul ine ItA 4 U 4 lIE 4 U 4 U IIA 14 IE IIA 4 U 4 U 4 U ItA 
4-Brolophtnyl phenyJethu IIA 4 U 4 lIE 4 U 4 U ItA 14 IE IIA 4 U 4 U 4U ItA 

} Heuthlorobenzene "' 2 2 lIE 2 U 2 U ., lIE IIA 2 U 2 U 2 U .. 
Penhthlorophenol IA 20 20 lIE 20 U 20 U ItA 11 lIE IIA 21 U 20 U 20 U IIA 
Phenllnthrtnf .. 2 lIE 2 U 2 U .. lIE IIA 2 U 2 U 2 U ItA 

:) /lnthricene .. 2 21E 2U 2 U NA lIE IIA 2 U 2 U 2 U NA 
Di-n- but'l'i phthliide .. 2 2 lIE 2U 2 U ItA 1 lIE IIA 2 U 2 U 2 U IA 
Fluorllnthene .. 2 2 UE 2 U 2 U .. lIE ItA 2 U 2 U 2 U ItA 

.J Pyrene .. 2 1 UE 2 U 2 U .. lIE ItA 2 U 2 U 2 U .. 
Benzidinr .. 50 50 O£ 51 U 50 U H' IBO O£ IA 52 U 50 U 50 U .. 
Buty (benzy (phthillo1tf' H. 2 1 UE 1 U 1 U .. 10£ IA 2 U 2 U 2 U .. 

) 3,3 ' -Dichlorobenzidine H' 20 20 UE 20 U 20 U .. 11 UE ItA 21 U 20 U 20 U .. 
hnlO I. ).nthruene .. 2 UE 2 U 2 U .. 1 UE .. 2 U 2 U 2 U .. 
Chrysene .. 1 2 UE 1 U 2 U H' 1 UE IA 2 U 2 U 2 U .. 

) lIisl2-ethy I hely Ilphtho1hte .. 2 U 2 UE 3 2 U H' 1 UE IA 2 U 2 U 2 U .. 
Di-n-octyl phtho1l.tf' .. 2 U 2 lIE 2 U 2 U .. lUE ItA 2 U 2 U 2 U ItA 
Benzol b 1 f luortnthene .. 4 U 4 UE 4 U 4 U .. 14 UE .. , U 4 U 4 U H' 

.) Benzo (t) fluor o1nthene .. 4 U 4 UE 4 U 4 U H' 14 UE .. 
• U 

• U • U .. 
Benzol 01) pyrene .. 4 U 4 UE • U 4 U .. 14 UE .. 

• U 
4 U 4 U .. 

Indenoll,2,l-cd Ipyrene .. 4 U 4 UE 4 U 4 U H' 14 UE .. 
• U 

4 U 4 U .. 
J Dibenzo I 01, h 1 uthr uene .. • U • UE 4 U 4 U .. 14 UE .. 4 U 4 U • U HA 

Benzol 9 ,h, i) pery lene .. 4 U 4 UE 4 U 4 U N' 14 UE IA 
• U 

4 U 4 U .. 
) --_._-----------------------------------------------------------------------

10TES: 

• l- OB indicdes utue reported is ulcuhted to the dry buts hoils onlyl. 
2_ AR indic.tes y.lue reported is on the .s-reuived buis (soih onlyl. 
1. U indiutes the o1nillyte •• s not detected . The y.llle reported is less th.n the detection lilit IhOlln. 

.J 4 • J indicdes the uo1lytf' .u detected .t 01 concentrttion qreo1tf'r th.n the ftDl bul less th.n the SOl. The v.lue reported should be considered .n ntilde. 
5. B i nd iutes the .ulyte 01 interest .015 detected in the lethod bl.nk iSsoci.ted lith this suple, .s lIell is in the suple ihell. 
6. D indiutes the ulue reportf'd is based on .n.lysi5 01 • diluted s .. ple extro1ct or digest. 

) 1. II indicates the reported nsult is the SUI of the flagged analytes, due to chroldoguphic co-elution . 
B. 1 indicates the vo1lue reported has been bl. nk-corrected. 

) 



) 
J-16l9-09 
HART CROWSER AIID ASSOCIAtES 

) PACCAR Defense Systl.'ls 
NOIJEptBER, 1988 
LAUCkS lESTlHG LABORATORIES LAB 110. 11800, 12711, 1l0DO 

") 

He STATION 110: OSP-2S ""-10 !III-lOR OSP-3D fIELD ILANK 0SP-4S DSP-4SR 0SP-4D fIELD ILANK DSP-5S aSP-sD OSP-65 • lAllClS LAB 110: 11100-13 11800-14 11100-15 11800-16 11800-17 11800-11 11800-19 11800-20 11800-21 11800-22 11100-23 11800-24 

DATE: 11118/88 11118/88 1I11i/88 11118/88 11118/88 11111/88 1I11i188 11118/88 11118/18 1I11i/18 11118/18 1I11i/8B • ENTEAED II, IE JE JE IE JE IE IE IE IE IE JE IE 
DATE, 11/21188 11/21/88 11121/88 11/21/18 11121188 11121188 11121188 11121188 11121188 11121188 11121188 11/21/88 
ENTEAED BY, KAH kAH kAH kAH kAH kAH kAM kAH kllll kAH kAM kAM 

") 

ptJSl:ElLAIIEDU5 IKOR6A11C ANAlYSIS 
') 

DISSOLY[D IlETAlS 
'gil .g/l .g/l "'I'L O4J/L "'IlL .gll .g/l .g/l 

) Copper 0.001 U 0_001 U NA 0_001 U IIA 0.001 0.001 U 0.002 IIA 0.001 0.001 U 0.002 
lickei 0.002 U 0.002 U IiA 0.002 U IIA 0.004 0.002 U 0.002 U IIA 0.002 U 0.002 0.002 U 
Leid 0.005 U 0.006 NA 0.005 U IiA 0.005 U 0.006 0.005 U IIA O.ODS U£ 0.005 U 0.011 

) Chrolilll 0.001 U 0.001 U MA 0.001 U IIA 0.001 U 0.001 U 0.001 U IIA 0.001 U 0.001 U 0.001 U 
Zinc 0.05 B 0.018 NA 0.008 IiA 0.02 0.008 0.011 IIA 0.0)6 E 0.016 0.016 
Arstrlic 0.005 U 0.021 " 0.006 IIA 0.005 U 0.005 U 0.042 IIA 0.005 U 0.005 U 0.001 

") 
TOTAL mALI 

.g/l 
") Copper 0. 15 NA NA IiA IiA IiA IIA IIA IIA NA MA NA 

Nickel O.OB NA IA IA IA IA IiA IiA IIA " HA " lud 0.014 " NA IIA IA IA IIA IIA IIA IA NA NA 

-' ChrOliua 0.12 HA HA IA OA IA MA NA IA HA HA OA 

linc 0.2l 8 HA H' IiA HA IA OA IiA N. H, " HA 
An.enic 0.005 U H. H. N' HA HA IA IA IIA NA NA " ) 

ADDlltONAl TESTS 
Igll Igll ,gil 

) Iron 2B B NA NA IA N. NA IIA IIA IIA 10 I NA NA 

"inqinese 1.4 HA H. N. N. NI NI IIA I. 1.5 "' OA 

Holrdlles:s 67 .. H. II I. IIA NI NA II II. 220 .. 
. J 

) 

) 

• 
-' 

) 
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J-IU9-09 
HART [ROWSEll ANn ASSOCIATES 
PACCAII Defense Sy stels 
NOYE ,.SEII , 1988 
lRUCKS TESTING LABORATORIES LAB MD. 11800, 12721, \lOOO 

He STATIO' 00 : OSP-2S 
lRUCKS lAi .a: lIiOO-1l 

DATE: 
UTERED BY: 
DATE: 
ENTERED IY: 

VOLATILE ORGANIC C{)ltPOUMDS 

[hlorOleth.ne 
'rOllo.rth.R! 
Vinyl Chloride 
Chloroeth.nl! 
Rtthyltnl! Chloride 
ACflone 
C.rbon DisuH idf 
1, \ -DichloroetheRf 
1, i-Dir.hlorofthine 
tr.ns- I,2-Dichioroethent' 
c is- I ,2-Dichioroethene 
tDt~1-1 ,2-Dichloroethenf 
Chlorafo,. 
1-Buhnone 
1,2-Dichloroethilnl! 
I , J ,1- T r ichloroeth.ne 
[,UbOR Telruhloride 
Vinyl Ac.ehh 
8rOlod i chi orale thine 
1,2-0 ichloroprop.ne 
1 ri chioroelhene 
Beoun! 
o i br a loe h I DrOll' th.ne 
1,1,2-t r ien loroeth.lne 
Brolofor. 
4-"ethy J-2-Penhnone 
2-Heunone 
1,1,2,2-T etnch I oroethline 
I rtr uh loroethene 
Toluene 
Chlorobenlene 
tr.ns-t ,l-D ic hloropropene 
Ethylbenzene 
c i 5-1, l-Dichloropropene 
Styrene 
lohl tylenes 

TIII8/88 
IE 

11121188 
'RH 

U91l 

I " 
I " 
I " 
I " 
I " 
5 " 
I " 
I " 

I " 
I " 
I " 
I " 
I " 
I " 
I " 
I " 

I " 
I " 
I " 
I " 

I " 
I " 
I " 

I " 
I " 
I " 
I " 
I " 
I " 

I " 
I " 

. I " 

I " 
I " 
I " 
I " 

'111- 10 
11800-14 

11118/88 
IE 

11121188 
.RH 

ug/l 

fW-IOR 
11800-15 

11118/88 
IE 

11121/88 
.RH 

I" OA I" OA I" OA 
3 " OA I" OA 
5" .. 
I" IIA 
I" IIA 
1 U IA 
I" IIA 

I" '" 
I" IIA 
1 U NA 
1 U IA 
1 U IA 
1 U tlA 
I U lilA 
I U lilA 
lUNA 
lUNA 

I " '" 
I " '" 
3 " IIA 
I U JlA 
I U N~ 

1 U IA 
lUNA 

3 " NA 
lUNA 
I U itA 
lUNA 

I " NA 
I U iliA 

3 " MA 

I " '" I U lilA 

nSP -3D 
11800-16 

11/18/88 
IE 

11121188 
'R11 

u,/l 

I " 
I U 
I U 
3 U 
I U 
5 U 
I U 
I U 
I U 
I U 
I U 
I U 
111 
3 U 
I U 
I U 

I " 
I U 
I U 
I U 
I U 

I " 
I U 
I" 
I U 
I U 

3 " 
3 " 
I" 
I" 

3 " 
3 " 
I " 
3 U 
I U 

I " 

fIELD BlAII! DSP-4S 
11800-17 

11 /19/88 
IE 

11121/88 
kRII 

u,/l 

I " 
I " 
I " 
3 U 
I U 

5 " I U 
I U 

I " 
I" 

I " 
I U 
I U 
3 U 
I U 
I U 
I U 

I " 
I U 

I " I U 

I " 
I " 
I " 
I " 
I " 
I " 
I " 
I" 
I" 

3 " 
3 " 
I " 
3 " 
I " 
I " 

11800- 18 

11118188 
IE 

11121188 
.RH 

ug/l 
I" 
I U 

I " 
3 U 
I U 
5U 

I " 
I 

I" 
I U 
I U 
I U 

-I" 
I U 
I U 

I" 

I " 
I U 

I " 
I" 

I " 

I " 
I " 
I U 

I " 
I " 
I " 
I" 
I 

I " 
I " 
I " 

I " 
I " 
I " 

nSP-4SR 
11800-19 

11/18/88 
1£ 

1I1l1188 
kRII 

"9 /L 
I U 
I U 
I U 
lU 
I U 

5" 
I U 
I" 
I U 

I " 
I" 
I" 
I" 

I " 
I" 

I" 
I U 
I" 
I" 
I" 
I" 

I " 
I " I" 
I " 
I " 
I " 
I " I" 
I " 
I " 
I " 
I " 
I " 
I " 
I " 

QSP-4D 
11800-20 

11118/88 
IE 

11121188 
UH 

ONJ/L 
I" 

I " 
I " I U 

I" 
5 U 

I " 
I " 
I" 
I" 

I " 
I U 

I" 
I" 
I" 

I " 
I " 
I " 
I " 
I " 
I " 
I " 
I " 
I " 
I " 
I " 

I " 
I " 
I " 
I " 
I " 
I " 
I" 

I " 
I" 

I " 

fIELD BLAN. nsP-5S 
11800-21 11800-22 

11118/88 
IE 

11/21188 
.R11 

"9 /L 

I " 
I U 

I " 
I " 
I " 
5 " 
I " 
I " I" 
I " 
I " 
I U 

I " 
I " 
I " 
I " 
I " 
I " 
I " 
I " 
I" 

I " 
I " 
I " 
I" 

I " 
I " 
I " 

I " 
I" 

I " 
I " I" 
I " 
I " 
I " 

HIIS/SS 
IE 

11121188 

"H 

ug/l 

I " 
I " 
I" 

I " 
I " 
5 " 
I" 

I " 
I " 
I " 
I " 
I" 

I " 
I " 
I " 
I " 
I " 
I " 
I " 

I " 
I " 
I " 
I " 

I " 
I " 
I " 
I " 
I " 

I " 
I " 
I " 
I " I" 
I " 
I U 

I " 

OSP-5D 
1I10D-23 

11118/88 
IE 

11 /2 1189 
kRH 
• 

"91l 

I " 
I" 
4 

3 " 
I" 

5 " 
I" 
I" 
I" 
I" 
I" 
I " 
I" 

3 " 
I " 
I " 
I " 
I " 
I" 
I" 

I" 
I " 

I " 
I " 

I " 
3 " 
3 " 
I " 

I " 
I " 
3 " 
3 " 
I " 
I " 
I " 
I " 

OSP-!S 
11800-24 

11118/88 
IE 

11/21181 
'R11 

_gil 

I " 
I " I" 
3 " 
I" 

5 " 
I " 
I " I" I" 
I " I" 
I" 

3 " 
I " 
I " 
I " 
I " 
I " 
I " 
I " 
I " 

I " 
I " 
I " 
3 " 
I " 
3 " 
I " 
I " 
I " 
I " 
I " 
3 " 
I " 
I" 
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) 
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) 

) 

) 

• 
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J- IU9-09 
HART CROWSER AND ASSOCI ATES 
PACCAA Defense 5ystus 
HDY[IISER, 1988 

LAUCKS TESTING LABORATOR IES LAB NO. 11800, 12127, 11000 

It( STATION NO: DSP-25 
lAUCKS LAB MIl: J 1800- 11 

DATE : 
EnEAED II: 
DATE : 
EnERED II: 

EITRACTABl E ORGANIC ttlllPOUNDS 

Phenol 
Aniline 
iis t2-chloroethy l lelMf 
2-Chlorophenol 
I,J-Oichlorobenztn! 
l,4 -Dichlofobenzefll! 
Ben zy l Alcohol 
1,2-Dichlorobennne 
2-lIethylphenol 
Sis t 2-chloroi sopropy Ilether 
4-lIeth.,lpnenol 
IHu troso-di -n-prop, I .. ine 
Heuchloroethine 
Nitrobenzene 
isophorane 
2-Nitrophenol 
2, 4-0i .etlly I phenol 
Benloic Acid 
Bi 5' 2-chloroethol, Iletll"ne 
2,4-0ichlorophenol 
1, 2,4-Trichlorobennne 
It.phth.iene 
4-Cnloroani line 
Huuhl orobuhdiene 
4-(111 oro-3-lethy lphenol 
H'ethy Inaphthilene 
Heuchlorocyc I openhdiene 
2, ' ,6· t r ichiorophenol 
2,',5-t richlarophenol 
2·Chl oroniphthilene 
HHtrOlilniline 
Di.ethyl phthliLiltI! 
Aceuphthylene 
2,iI-Dini troto luene 
J·Ni trollni line 
Acenaphthene 
2, 4-Dini t ropheno 1 
4-Ifi trophenol 
Dibenzolurlln 
2, 4-Din i trotoluene 

11/18/88 
JE 

11121188 
'RH 

ug/l 

2 " 
10 " 
2 " 
2 " 
2 " 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 

• U 
2 " 
2 U · " 2 " 

SO " 

2 " · " 2 " 
• U 2 U 

2 " · " 2 " · " · " 
• U 
2 " 

• U ·2 U 

2 U 

• U 
10 " 
2 U 

20 " 
20 " 
2 U · " 

IIIHO 
11800-14 

'"-10f! 
1181)0-15 

11/18/81 
JE 

11121188 
'RH 

11118/88 
JE 

11121/88 
'RH 

u,/l 
2 U /IIA 

10 U IA 
2 U .. 
2 U /IIA 
2 U "A 
2 U /IIA 
2U III 
2 U 'A 
2 U NA 
2 U NA 
2 U NA 
2 U II:A 
4 U NA 
2 U NA 
2 U 'A 
4 U NA 
2 U NA 

51 U NA 

2 U 'A 
4 U NA 
2 U NA 
4 U NA 
2 U NA 
2 U NA 
4 U Nil 
2 U NA 
4 U NA 
4 U Nft 
4 U Nft 
2 U Nil 
4 U Nil 
2 U HA 
2 U Nil 
4 U NA 

10 U NA 
2 U NA 

20 U NA 
20 U NA 
2 U NA 

• " . A 

OSP-1D 
11800-16 

FIElD iLAIIK OSP-.S 
11800-17 11800-18 

11/18/88 
JE 

11121188 
KRH 

11118188 
JE 

1I121/B8 
'RH 

ug/l 
2" .. 

10 U IA 
2 U IA 

2 " IA 
2 " 'A 
2 " 'A 
2 U .. 

2 " IA 
2 U NA 

2 " 'A 
2" IIA 
2 U JlA 
"U NA 

2 " .A 
2 U JlA 
4 U NA 
2 U NA 

50 U JlA 

2 " 'A 

• " 'A 
2 " 'A 

• " IIA 2 U NA 

2 " 'A 

• " 'R 2 U NA 
, U JlA 

4 U NA · " .. 2 U JlA 

• " 'A 2 U NA 
2 U NA 

• " 'A 10 U NA 

2 " HA 
20 U NA 
20 U NA 

2 " HA 

• " HA 

11118/81 
JE 

t 1I21/88 
'RH 

ug/l 
2 U 

10" 
2 U 
2 U 

2 " 
2 " 
2 " 
2 " 
2 " 
2 " 
2 " 
2U 

• U 
2 " 
2 " · " 2 " 

SO " 

2 " · " 2 " · " 
2 " 
2 " · " 2 " · " · " · " 2 " · " 2 " 
2 " · " 10" 
2 " 

20 " 
20 " 

2 " · " 

OSP-.SR 
IIBDD-19 

11118/11 
JE 

11121/18 
lAM 

ugJl 

2 " 
10 " 
2 U 

2 " 
2 " 
2 " 
2 " 
2 " 
2 " 
2 " 
2 " 2 U 

• U 
2 " 
2 " · " 2 " 

SO " 

2 " · " 2 " · " 2 " 
2 " 
• U 2 U 

• U · " 
• U 2 U 

• U 2 U 
2 U 

• U 10 U 
2 U 

20 U 
20 U 
2 U 

• U 

OSP-ID 
IIBDD-lO 

fIELD 8LAlIl OSP-SS 
11800-21 11800-22 

11111181 
JE 

11121188 
II1II 

11/18/88 
JE 

11121188 
lAM 

.. /L 
2 III .. 

10 I.( .. 

2111 .. 
2111 .. 
21.( .. 

211E .. 
2 lIE IIA 
211E .. 
211R .. 
2 lIE .. 
2.tIR .. 

2 lIE 'A 
4 UE JlA 
2 IJE .. 
2 Uf NA 
4 UR NA 
2 OR NA 

SO uR 'A 
2 UE 'A 
4 UR NA 
2 lIE .. 
4 Uf IA 
2 UE IA 
2 UE .A 
4 UR NA 
2 UE NA 
4 UE NA 
4 UR NA 
4 UR NA 

2"E 'A 
• UE 'A 
2 UE 'A 
2 UE .. 
4 lIE NA 

10 U[ NA 
2 UE 'A 

20 UR NA 
20 UR NA 
2 UE NA 
4 Uf NA 

11/18188 
JE 

11121188 
'RH 

ugfL 
2 U 

10 U 

2 " 
2 " 
2 " 
2 " 
2 " 
2 " 
2 " 
2 " 
2 " 
2 " · " 2 " 

2 " · " 2 " 
SO " 

2 " 

• U 
2 " · " 2 " 

2 " · " 2 " · " · " · " 2 " 

• U 2 U 
2 U · " 10 " 
2 U 

20 U 

20 " 
2 U · " 

OSP-SD 
IIBDD-ll 

11/18/88 
JE 

11121/88 
'RH 

ug/L 

2 " 
10 " 
2 " 
2 " 
2 " 
2 " 
2 " 
2 " 
2 " 
2 " 
2 U 
2 U 

• U 2 U 
2 U · " 2 " 

SO U 
2 U 

• U 
2 " 

• U 2 U 
2 U · " 2 U 
4U · " · " 2 " 

• U 2 U 
2 U · " 10 U 
2 U 

20 U 
20 U 

2 " · " 

DSP-6S 
11800-2' 

11118188 
JE 

11121/88 
'RH 

IIg/L 
2 U 

10 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 

• U 
2 " 
2 U 

• U 
2 " 

SO " 

2 " 

• U 2 U 

• U 2 U 

2 " · " 2 U · " • u 
• U 2 U 

• U 
2 " 
2 U 

• U 10 U 
2 U 

20 " 
20 U 
2 U 

• U 



) 

) 

, 
• 
1 

") 

) 

) 

1 

:) 

.J 

) 

) 

) 

) 

) 

• 
J 

) 

J-IbJI-OI 
H'RI CROWSER 'ND .SSOCIATES 
PArrAR Defense Systels 
NOymER, 1198 
lAUCKS TESTING LABORATORIES LAB 110. 11800, 12111 j 13000 

HC SIATION NO: OSP-2S 
l.UCKS lAI NIl: II SOO-Il 

DATE: 
ENTERED II: 
DATE: 
mmD IY: 

E1TR'CTASLE ORSANIC COftPOUNDS 

Diethyl phth.hb 
4-Chloropl'lrnyJ phenylether 
Fluorene 
4-lIitroiniiine 
4 Ill-Dini tro-2-lethy IpMnol 
IHli trosod i pheny 111 ine 
1,2-0i phen, I hydr u ine 
4-Brolopheny I pheny lether 
Heuchlorobi!nzene 
Penhchlorophenoi 
Pheninthrene 
Anthucene 
Oi-il-butyl phthilite 
Fluorinthene 
Pyren! 
Benzidine 
But, I benzy IjJhthih te 
3,3 ' -Diehl Drobenzid ine 
Ben2o' i lin thr.cene 
Chry sene 
B i sl2-etby Ihuy I ) phtha.l i tt 
Di-n-octyl phlhillite 
BenZD ( b) fluor in thene 
Benzo I kif luor an thene 
Benzo ,.1 pyrenl! 
Indenol t ,2, l-cd lpy,ene 
Di benZD ti, hi inthr ieene 
Ben zo {g, h, i I pery lene 

11118188 
JE 

!lI21/S8 
KRH 

ug/l 
2 U 
2 U 
2 U 
4 U 

20 U 
2 U 
4 U 
4 U 
2 U 

20 U 
2 U 
2 U 
2 U 
2 U 
2 U 

SO U 

2 U 
20 U 
2 U 
2 U 

2 U 
4 U 
4 U 
4 U 
4 U 
4 U 
4 U 

ftW-IO 
IIS00-11 

11/18/88 
JE 

11I2118S 
lRH 

ug/l 
2 U 
2 U 
2 U 
4 U 

20 U 
2 U 
4 U 
4 U 
2 U 

20 U 
2 U 
2 U 
2 U 
2 U 
2 U 

51 U. 
2 U 

20 U 
2 U 
2 U 
1 
2 U 
4 U 
4 U 
4 U 
4 U 
4 U 
4 U 

"II-lOR 
11800-15 

11118/88 
JE 

11121188 
KAH 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

•• 
~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

OSP-3D 
IIS00-lh 

11/18/88 
JE 

11121188 
lRH 

u,/L 
2 U 
2 U 
2 U 
4 U 

lOU 
2 U 
4 U 
4 U 
2 U 

20 U 
2 U 
2 U 
2.U 
2 U 
2 U 

SO U 
2 U 

20 U 
2 U 
2 U 
2 U 
2 U 
4 U 
4 U 
4 U 
4 U 
4 U 
4 U 

----------------------------------------------------------------------... ---
NOTES: 

1. DB indiciles ulue reported is u,lculited to the dry bnis {soils onlyl. 
2. AR indlcit!s ulue reported is on the as-received hsis (soils only) . 

FIElD IlANK OSHS 
IIS00-11 

11/18188 
JE 

11/21188 
lAH 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

•• 
~ 

IIS00-IS 

11118/88 
JE 

1II2118S 
lRll 

ug/l 
2 U 
2 
2 , 

20 
2 

4 
2 

20 
2 
2 
2 
2 
2 U 

SO U 
2 U 

20 U 
2 U 
2 U 
2 
2 U 
4 U 
4 U 
4 U 
4 U 
4 U 
4 U 

3. U indiutes the analyte was not deti!cted. The value reported is Ins than the detection Ii.it shown. 

OSP-4SR 
11800-19 

11/18/88 
JE 

11121188 
llIH 

ug/l 
2 U 
2 U 
2 U 
4 U 

lOU 
2 U 
4 U 
4 U 
2 U 

lOU 
2 U 
2 U 
2 U 
2 U 
2 U 

SO U 
2 U 

20 U 
2 U 
2 U 
2 U 
2 U 
4 U 
4 U 
4 U 
4 U 
4 U 
4 U 

OSP-ID 
IIS00-20 

FIELD 8lANK OSP-5S 
IIS00-21 11800-22 

11118/11 
JE 

11121188 
lRH 

1I11i/88 
JE 

1II211SS 
KAH 

IIlj/l 

21£ ~ 

21£ ~ 

21£ ~ 

4 1£ ~ 

20 III ~ 
2 1£ ~ 

41.1E ~ 

I lIE lUI 
2 lIE NA 

20 III ~ 

2 lIE NA 
2 1£ lUI 
2 lIE N' 
2 lIE N' 
2 UE N' 

50 UE NA 
2 U£ NA 

20 UE N' 
2 UE N' 
2 U£ N' 
2 lIE N' 
2 UE NA 
I UE •• 
I UE NA 
I UE NA 
I UE N' 
I UE NA 
I UE •• 

III1iIii 
JE 

1I/2I1SB 
lRll 

u,/l 
2 U 
2 U 
2 U 
4 U 

20 U 
2 U 
, U 

4 U 
2 U 

20 U 
2 U 
2 U 
2 U 
2 U 
2 U 

50 U 
2 U 

20 U 
2 U 
2 U 
3 
2 U 
I U 
I U 
4 U 
I U 
I U 
4 U 

4. J indiedes the anillyte us detected at a concentration ,ruter than the ftDl but less than the SDl. The value reported should be considered an esti • .te. 
5. B indicates the analyte 01 interest was detected in the .ethod blank associated lIith this sa'ple, as well is in the s .. ple itself. 
o. D indicates the villue reported is based on analysis of a diluted suple edract Of digest. 
7. 11 indicates the reported result is the SUI ot the flagged analytes, due to chrolatographic co-elution. 
S. t indicates the value reported has been blank-corrected. 

• 

OSP-5D 
IIS00-23 

III1iISS 
JE 

11I211SS 
lAH 

ug/l 
2 U 
2 U 
2 U 
I U 

20 U 
2 U 
4 U 
I U 
2 U 

20 U 
2 U 
2 U 
2 U 
2 U 
2 U 

50 U 
2 U 

20 U 
2 U 
2 U 
2 U 
2 U 

• U I U 

• U 
• U 
• U 
• U 

OSP-bS 
IIS00-21 

1I/18/SS 
JE 

1II211B8 
lRH 

ug/L 
2 U 
2 U 
2 U 
I U 

20 U 
2 U 

• U I U 
2 U 

20 U 
2 U 
2 U 
2 U 
2 U 
2 U 

50 U 
2 U 

20 U 
2 U 
2 U 

2 U 

• U I U 
4 U 

• U 
• U I U 



J-tm-09 
HART CRO'SER A'O ASSOCIATES 

) PACCAR Defen se Sys te.s 
NOVEIIBER I 1988 

.., LAUCKS TESTl16 LABORATORIES LAB 'D . IIBOO, 11721, 11000 

HC STATION '0, OSP-IO OSP-IDR FIELD BLAlIK OSP-1S OSP-1D FIELD BLAN!: 5'-1 510-11 F I Ell ILAIII: SE-I • lAOC'S LAB NO, 11840-25 IIBOO-26 lU1OO-21 IIBOO-28 IIBOO-2t 11800-30 12127-1 12121-2 12121-) 11000 

DATE, II11BI88 IIIIBI88 11118188 II11BI88 11118188 1111818B 11118188 11118188 11118188 01111188 ) ENTEAED 8Y, IE JE JE JE JE IE IE IE IE crv 
DATE , II 12 118B 11121188 1112118B 111211B8 11121188 111211BB 11121188 11121188 I1I2I1BB 01l1ll8B 
E.TEAED BY , 'AH KAH KAH 'SH KAH 'AH 'AH 'SH ,AH IIJH ) 

mmlA.EDUS I,OAGANIC ANALYSIS 
") 

DISSOLVED IlETALS 
.g/l Igll "Ill Igll "'lll "'l'l IglL J Copper 0. 001 0.001 U 'A 0.001 0.001 U III 0.011 0.008 III 0.005 

Michl 0.005 0.002 U ,A 0.002 U 0.002 U III 0.002 U 0.002 U III 0.002 U 
lud 0.005 U 0.005 U .A 0.018 0.005 U III 0.005 U 0.005 U III 0.005 U ) Chroliul 0.001 U 0.001 U 'A 0.001 U 0.001 U III 0.001 0. 001 U III 0. 001 
line 0.021 0.012 HA 0. 019 0.01l III 0.1I 0.11 IIA 0. 01 
Arsenic 0.01 0.01 HA 0.011 0.005 U IIA 0.005 U 0.005 U IIA 0.005 U 1 

TOTAL 'HALS 

J Copper 'A .A HA HA HA HA IIA IIA HI HA 
Hic:kel HA NA HA HA 'A NA NA HI IIA IIA 
lrad 'A HA HA .1 ,A NA NA IIA NA 'A ) Chro. iul 'A 'I 'A 'S 'A 'A NA III ,A 'A linc 'A 'A 'A 'A 'A HA 'A NA 'A 'A Arsenic 'A 

) 
'A 'A ,A HA 'A NA HA HA 'A 

AODITI O' AL TESTS 

"j I ron 'A 'A 'A 'A 'A ,A 'A 'A NA ,A 
"inganese 'A 'A 'A 'A 'A 'A HA NA 'A 'A Hardness 'A ' A 'A HA 

.J 
HA 'A 'A HA 'A 'A 

) 

.t 

~ 

) 

) 



Hm'09 
HART CRD'SER AND ASSOCIATES 

) PACCAR Defense Syste.s 
'O'EmR, 1999 

:) 
lAUCK5 TESTING lARORATORIES LAB NO. 11800, 12721, 13000 

HC STATIO. HO: OSP·.D DSP·.DR FIELD ILAHK DSp·)S OSP')D fiELD ILA.K S"I S"IR fIELD ILANK SE-! , 
LAUCKS LAI HO: 11900·25 11900· 2. 11900' 2) 11900·21 11900·29 11900'lO 12727·1 12727·2 12727·l 1lO00 

DATE: 11/19/91 11119189 11119/88 11119/89 11111/89 11/11/91 11118188 11111188 11118199 01111189 • ENTERED BY: JE JE JE JE JE JE IE JE IE 1:Ei 
DATE: 11121/91 11121/88 11121/88 11121/88 11121188 11121/19 11121189 11121/88 11121/99 01/11/99 
EHTERED IY: KRH KRH KRH KRN KIIH KAN !AN KAH KAH I1.IN 1 

nISCElLA.EOOS INORGANIC ANALYSIS 
:) 

DIS5{1LVED nETAlS 

"'l/L .g/l "'l/l "'l/l "'l/l "'Ill .g/l ) Copper 0.001 0.001 U NA 0.001 0.001 U NA 0.011 0.001 NA 0.005 
lickel 0.005 0.002 U NA 0.002 U 0.002 U NA 0.002 U 0.002 U NA 0.002 U lud 0.005 U 0.005 U NA 0.018 0.005 U NA 0.005 U 0.005 U 11A 0.005 U ) [hra.i lla 0.001 U 0.001 U HA 0.001 U 0.001 U 11A 0.001 0.001 U NA 0.001 
linc 0.021 0.012 NA 0.019 O.Oll 11A O.l) 0.l6 11A 0.04 Arsenic 0.01 0.01 NA 0.011 0.005 U 11A 0.005 U 0.005 U NA 0.005 U ) 

TOTAL nElALS 

~ Copper NA NA HA NA NA NA 11A 11A NA NA 
Nidel NA NA NA NA NA NA 11A 11A NA NA 
lud NA HA HA NA NA NA NA IA NA HA .J Chroliul NA NA HA HA HA HA NA IA NA HA 
line NA NA NA HA HA HA HA NA NA NA 
Arsenic HA NA NA NA HA HA NA NA HA HA ) 

AODllIONAL TESTS 

Iron NA NA NA NA HA HA IA NA NA HA 
tllIng.nesf NA NA NA HA NA HA HA HA NA HA 
H.rdness HA NA NA HA HA NA NA HA HA NA ) 

) 

) 

• 
.J 

) 



) 

") 

'1 

• 
) 

) 

:> 

) 

) 

., 
J 

) 

) 

) 

J 

• 
~ 

) 

) 

1-1639-09 
HARI CROiSER ANO ASSOCIATES 
PACCAR Defense Sydels 
ND~EIIBER I 1988 
LAUCKS TESlING LABORATORIES LAB lUI. 11800, 12727, 11000 

He SlAlJOli lUI: OSP-hi 
LAIJ(,S LAB lUI: 11800-25 

DATE: 
ENTERED iV: 
DATE: 
ENIERED BY: 

YOlATilE ORGANIC CO"POliNDS 

Chloro,eth.ne 
Brololelh.ne 
Vinyl Chloride 
Chlaroeth.ne 
tlethylene Chloride 
Acetone 
Carbon Disulfide 
t,I-Oichloroethene 
i,l -Dichloroethilne 
tr.!\s-I,2-Dichloroethene 
c i s-I ,2-Diehl oroeth!n! 
toh 1-1 , 2-Di(0 loroethen! 
Chlorofon 
2-Buhnone 
i,2-Dichioroethane 
1,1 , 1-T r ien loroethane 
Carbon Tetrachloride 
Vinyl Acetate 
IrOlod ie h I orOle t holoO I! 
1,2-Dichloropropilne 
T r ichioroethene 
Benzene 
Dibro.aehlaro.eth.o! 
I, 1,2-t r ichloroelhan e 
BrOlofort 
4-lIethy j-2-Pen tanonr 
2-Heunone 
I , 1,2,2-T etuchloroelh<lne 
T etruh loroetntn! 
Toluene 
Chlorobenzene 
tr ~n5-1,l-Dj(h loropropene 
E thy I benzene 
c i s-I,l-DichlorDpropene 
Styrelle 
Total lylelles 

11118/88 
JE 

11/21/88 
'RH 

1.I;/l 

DSP-IOR 
11800-26 

I U 
I U " 
I U 
J U 
I U 
S U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
J U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
J U 
I U 
I U 
J U 
J U 

J U 
I U 
I U 
J U 
J U 
I U 
J U 
I U 
I U 

III1B/88 
JE 

11121188 
KRH 

ug/l 
I U 
I U 
I U 
J U 
I U 
S U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
J U 
I U 

I U 
I U 
I U 
I U 
I U 
I U 
I U 
J U 
I U 
I U 
J U 
J U 

J U 
I U 
I U 
J U 
J U 
I U 
J U 
I U 
I U 

FIELD iLAIII( OSP-7S 
11800-27 11800-28 

11118/88 
JE 

11/21/88 

'RH 

ug/l 
I U 
I U 
I U 
J U 
I U 

IJO 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
J U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
J U 
I U 
I U 
J U 
J U 

J U 
I U 
I U 
J U 
J U 
I U 
J U 
I U 
I U 

11118188 
JE 

11121/88 
KIIH 

ugll 
I U 
I U 
I U 
J U 
I U 
S U 
I U 
I U 
I U 
I U 
I "U 
I U 
I U 
J U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
J U 
I U 
I U 
J U 

J U 
J U 
I U 
I U 
3 U 
J U 
I U 
J U 
I U 
I U 

DSP-71 
11800-29 

11118/88 
JE 

11/21188 
KlIIt 

ug/l 
I U 
I U 
I U 
J U 
I U 
S 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
J U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
J U 
I U 
I U 
J U 
J U 
J U 
I U 
I U 
3 U 
J U 
I U 
J U 
I U 
I U 

flEli Il~ SM-, 
11800-30 I272H 

111181i8 
JE 

II/W88 
KRH 

ug/l 
I U 
I U 
I U 
3 U 
I U 
S U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
J U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
3 U 
I U 
I U 
J U 
J U 
J U 
I U 
I U 
J U 
J U 
I U 
J U 

I U 
I U 

11118/88 
JE 

11/21/88 

'Rli 

"gIL 
I U 
, U 
I U 
J U 
I U 
S U 
I U 
I U 
I U 
, U 
I U 
I U 
I U 
J U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
J U 
I U 
I U 
J U 
J U 
J U 
I U 
I U 
J U 
J U 
I U 
J U 
I U 
I U 

511-1. 
12727-2 

11118188 
JE 

11121/88 
KRH 

"gIL 
I U 
I U 
I U 
J U 
I U 
S U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
J U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
J U 
I U 
I U 
J U 

J U 
J U 
I U 
I U 
J U 
J U 
I U 
J U 
I U 
I U 

fiElD Il""" SE-I 
12727-J iJoOO 

11118/88 
JE 

11121/88 
'RH 

ug/l 
I U 
I U 
I U 
J U 
I U 
SU 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
J U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
J U 
I U 
I U 
J U 
J U 
J U 
I U 
I U 
J U 
J U 
I U 
J U 
I U 
I U 

01/11/88 
CEY 

01/11188 
"JH 

ug/l 
I U 
I U 
I U 
J U 
I U 
S U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
J U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
J U 
I U 
I U 
J U 
J U 
J U 
I U 
I U 
J U 
J U 
I U 
J U 
I U 
I U 

-~ 
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J-io19-09 
HART (ROWSER AHD ASSOC IATES 
PACCAR Dehnn 5't'5tr~ . 5 

NOVEr1SER, 1988 
lAUU:S 1[511H6 LA BORATORI ES LAB NO. 11900, 12721, !l000 

HC STATION 110: OSP-6D 
lAUCKS LAB kD: 11800-25 

DATE: 
E.TEAED BY, 
DATE : 
UTERED IY: 

EITRACTABLE ORGANIC CDflPOUHDS 

Ph~nDI 

Aniline 
lisl2-chlorotUty llether 
2-C h l otoph~ol 

I, l-Diehl orobl'nnnf 

11 4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Diehlotobrnzene 
1-lIethylphenol 
ai sl 2-[hloroi sopropy I lether 
4-flethylphenoi 
Ii -Hj tr050-di -n- propV I •• int 
Heluhloroetholne 
Nitrobenzene 
isophorone 

2-Nitropllenol 
2, 4-Dilethy I pheno l 
Benzoic Acid 
iis t 2-[h lotOetholY lie th.ne 
2,4 -Di(hlorophenoi 
1,2,4-1 r ichloroben2l!nr 
".phth.leoe 
4-[ 11 10rOin i lint 
Heuth l orobulold i fnp 

4-Ch loro-l-lelhr I phellol 
2-"ethy Jllolphthol 11!1l1! 
He.olch I OfOCyC 10pI!n told iene 
2,', /I-I r ich l orophl!no I 
2, ' ,5-1 richl orophellol 
2-Ehlo rollolphth ol ll!ne 
2-lIitroolniline 
Di.ethy l phth~ldl! 
Atenaphthyll!nl! 
2 ,o-Dini troto lllenl! 
3-lIitroo1llli I ille 
AUllo1Iphthenl! 
2 ,4-0ini trophello 1 
4-Hitrophl!lI0 1 
O ibl!n l0fllr~n 

2, 4-Din i troto lll l!nl! 

11/18/B8 
JE 

11121/88 
'RH 

IIg/L 

2 " 10" 
2 " 

2 " 
2 " 
2 " 
2 " 
2 " 
2 " 
2 " 
2 " 
2 " 
4 " 
2 " 

2 " 
4 " 
2 " 

50" 

2 " 
4 " 
2 " 
4 " 
2 " 
2 " 

4 " 
2 " . " 
4 " 

4 " 
2 " 
4 " 
2 " 

2 " 
4 " I. " 
2 " 

2. " 
2. " 
2 " 
4 " 

o5HDA 
11800-26 

FIELD BLA.k 050-15 
IIB"-21 IIBoo-28 

11/18/88 
JE 

11121188 
.AN 

11118/B8 
JE 

11121/88 
.AN 

IIg/L 

2" .. 
10 U NA 

2" .. 
2" .. 
2 U N,. 
2 II II" 
2 II IIA 
2 U NA 

2 " 'A 
2 U NA 
2 U NA 
2 U NA 
4 U NA 
2 U NA 
2 U NA 
• II NA 
2 U NA 

SO U NA 

2 " .A 
4 U NA 

2 " .A 
4 U NA 
2 U NA 
2 II N" 
4 U NA 
2 II NA 
4 U NA 

4 U N" 
4 II NA 
2 U NA 
4 U NA 
2 U NA 
2 U NA 

4 " " 10 U NA 
2 U NA 

20 II NA 
20 II NA 
2 U NA 
4 U NA 

1l/18/B8 

JE 
H/21/B8 

.AN 

IIg/L 

2 " 10" 
2 " 
2 " 
2 " 
2 " 
2 " 
2 " 
2 " 
2 " 
2 " 
2 " n 

2 " 
2 " 
4 " 
2 " 

5. " 

2 " 
4 " 
2 " 
4 " 
2 " 
2 " 
4 " 
2 " 
4 " 
4 " 
4 " 
2 U 
4 U 

2 " 
2 " 4 U 

10" 
2 " 

20 " 
2' " 
2 " 
4 " 

o5P-l0 
IIBoo-2'/ 

FIELD BLANK 51H 
IIBoo-3' 12121-1 

11/18/88 
JE 

11111188 
.AH 

11/11/88 
JE 

11121188 
.AN 

IIt/l 

2" MIl 
10 II NA 

2" MIl 
2 U .. 

2" .. 
2 U .. 
2" .. 
2" .. 
2 II N" 
2 U .A 
2 II NA 
2 U · NIl 
4 II Nfl 
2 II NA 

2 " .A 
4 U NA 
2 U NA 

SO U NA 
2 U NA 
4 U NA 
2 U NA 
4 U filA 
2 U N,. 

2 " " 4 U NA 
2 U NA 
4 U Nfl 
4 U IIA 
4 U NA 
2 U NA 
4 II IIA 
2 U NA 
2 U N4 
4 U NA 

10 U M4 
2 U M4 

20 II Nfl 
20 II NA 

2 U N' 
4 U NA 

11118/88 
JE 

11 111188 
.AN 

IIg/l 

3 " 
13" 
3 U 

3 " 
3 " 
3 " 
3 U 

3 " 

3 " 
3 " 
3 " 
3 " 
5 " 
3 " 
3 " 
5 " 
3 " 

61 " 

3 " 
5 " 
3 " 

5 " 
3 " 
3 " 
5 " 
3 " 

5 " 
5 " 

5 " 
3 " 

5 " 
3 " 
3 " 

5 " 
11" 

3 " 
21 " 
21 " 
3 " 
5 " 

51HR 
12121-2 

FIELD BLANX. 5E-1 
12121-3 1lD00 

IIIIBIBB 
IE 

IIIlIlBB 
'RH 

III1BIBB 
JE 

11121188 
'AN 

.. IL 
2" MIl 

TO" .. 
1 U IA 
1" IA 

2 " N. 
2 1I II,. 

1 " IA 
1 " IA 
2" .. 

1 " IIA 
2 U II,. 

2" .. 
4" .. 
2 II IIA 

2 " IIA 
4 U N" 

2 " " 51 U NA 

2 " " 4 II II,. 
2 U .,. 
4 II .A 
2 II NA 
2 II NA 
4 II NA 
2 II 114 
4 II NA 
4 II NA 
4 II NA 

2 " .A 
4 II MA 
2 II 16,. 
2 II NA 
4 U IiA 

10 II NA 
2 II NA 

20 II NA 
20 II NA 

2 " .A 
4 U IIA 

01111188 
CE' 

01l1llB8 
T1JN 

ug/L 

2 " 
TO " 

2 " 
2 " 
2 " 
2 " 
2 " 
2 " 
2 " 
2 " 

2 " 
2 " 
4 " 
2 " 
2 " 
4 " 
2 " 

5. " 

2 " 
4 " 
2 " 

4 " 
2 " 

2 " 
4 " 
2 " 
4 " 
4 " 
4 " 

2 " 
4 U 

2 " 
2 " 
4 " 

10" 
2 " 

20 " 
20 " 

2 " 
4 " 
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) 
J-lbn-09 
HARI CROWSER AND ASSOCIAIES 

~ PAceAR Dd~n~r SYStU5 
NDVEI!BER I 1988 
lAUClS TESTUIG LABORATORIES LAB lID. 11800, 12727, 11000 

• 
He STATION NO: OSP-liD OSP-6&R FIELD BLANK aSP-1S OSP-10 FIELD ILW SN-I SIJ-lR fIELD IlAIII: SE-I 

) LAUC'S LAB '0: 11800-25 11800-26 11800-21 11800-28 11800-2'l 11800-30 12121-1 12121-2 12121-1 11000 

DATE: 11118/88 11/18/88 11/18/88 11/18/8a 11/18/88 11118/88 11118/88 11111181 IIIII/BB OllllllS 
) WERED iI: JE JE JE JE JE JE JE JE JE CEV 

DATE: IIIWII IIIWII 11/21/88 11121/11 1II211BB 11I21/BB 11121/11 IIllllll 11121111 01/11118 
WERED 8Y: 'R' KA' KA' KRH KRH KRH KRH KRH KRH .J • ..., 

ElTROtTULE JlIiGAMIt CORl'J)(J,OS 

) .g/L ug/L "'l/l "gIL .g/l .,/l !,I,ll 
Diethyl phthalde 2 U 2 U lOA 2 U 2 U IlA 3 U 2 U III 2 U 
4-Chlorophtnyl phtnyltthef 2 U 2 U AA 2 U 2 U IlA 3 U 2 U IlA 2 U 

) fluorene 2 U 2 U .. 2 U 2 U lOA 3 U 2 U IlA 2 U 
Hli tro.ni line 1 U 1 U 'A 1 U 1 U IlA 5 U 1 U II 1 U 
.,6-0ini lro-2-.ethy I phenol 20 U 20 U 'A 20 U 20 U lOA 21 U 20 U IlA 20 U 

1 IiI -Ni trosodipheny l .. ine 2 U 2 U 'A 2 U 2 U .. 3 U 2 U lOA 2 U 
t ,2-0ipheny lhydrllZ ine 1 U 1 U 'A 1 U 1 U .. 5 U 1 U IlA 1 U 
4-Bro.ophenyl phenyl ether 1 U 1 U 'A 1 U 1 U 'A 5 U 1 U IlA 1 U 

) Heu[hlorobent!ne 2 U 2 U 'A 2 U 2 U 'A 3 U 2 U III 2 U 
Pent.chlorophenol 20 U 20 U 'A 20U 20 U 'A 21 U 20 U IlA 20 U 
Phenanthrene 2 U 2 U 'A 2 U 2 U ,A 3 U 2 U IlA 2 U ., Anthuefne 2 U 2 U 'A 2 U 2 U 'A 3 U 2 U 'A 2 U 
OJ-n-butyl phthalate • 2 U 'A 2 U 2 U 'A 3 U 2 U .. 2 U 
Fluoranlhene 2 U 2 U 'A 2 U 2 U 'A 3 U 2 U ,. 2 U 

) Pyren! 2 U 2 U 'A 2 U 2 U ,. 3 U 2 U 'A 2 U 
Benzidine 50 U 50 U 'A 50 U 50 U ,. 61 U 51 U IlA 50 U 
Suly t benzy Iphtha I. If 2 U 2 U 'A 2 U 2 U ,. 3 U 2 U 'A 2 U 

) 1,3· -Dich lorabenl idine 20 U 20 U 'A 20 U 20 U .A 21 U 20 U .. 20 U 
Benzol a linthricene 2 U 2 U 'A 2 U 2 U AA 3 U 2 U .. 2 U 
Chrysene 2 U 2 U A. 2 U 2 U AA 3 U 2 U AA 2 U 

J 8 i 5! 2-ethy thelY II phthil i te 2 U 2 U AA 2 2 U AA 3 U 2 U 'A 10 I 
Di-n-ody l phthilite 2 U 2 U AA 2 U 2 U AA 3 U 2 U IA 2 U 
8enlO! b I fluor inthene 1 U 1 U 'A 1 U 1 U AA 5 U 1 U 'A 1 U 

) 8enzo! kIf luor ilnthene 
• U 

1 U ,. 1 U 1 U AA 5 U 1 U 'A 1 U 
Benlo!iI)pynne 

• U 
1 U ,. • U 1 U AA 5 U 1 U 'A 1 U 

indenoll,2,l-c d I pyrene 1 U 1 U 'A 1 U • U AA 5 U 1 U 'A 1 U 
) Dibenzol ii, hi ilnthr utnt 1 U • U 'A 1 U 1 U AA 5 U 1 U 'A 1 U 

8tnlOl9, h, i I pery I ene 1 U 1 U A. 1 U 1 U .A 5 U 1 U 'A 1 U 

a ---------------------------------------------------------------------------
AOIES: 

.) J. D8 indiciltes '1i1lue reported is ulcuhted t o the dry bilsis Isoils onlyl , 
2. AR indiciltes '1i1lue reported is on the is-recei'led buis Isoils onlyl. 
3. U indicites the inillyte liS not detected. the value reported is less than the detection li.it sholn. 

J I . J indicates the ilnillyte liS detected at i concentrition gruter than the "Dl bu t less thin the SDL The ulue reported should be considered lin estiute. 
5. 9 indicites the ilnillyh' 01 inbrest lilS detected in the . ethod bl.nk .ssociited lith this suple, i s lell .s in the s .. ple itsell. 
b. D indiciltes the villue repor ted is bilsed on iln.lysis of iI diluted suple extrilct or digest. 
7. T1 indicates the reported result is the SUI of the IJilqqed ana lytes, due to chro • • togrilphic co-elution. 

~ ;~~or'''. ' 'I. ~ " >I,,n , ... , ,, . 1,, ,1 ~\,," "" 1.\ " • . , ,, •• • ,, , ,,,1 
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P~::J~(~ Nlillhe r J-1639-C'9 
PAC CAP Oefense Systet 
Ft'bruary 1989 
laucts Testing laboratories lab No . 14398 

DISSOLVED mAL5 

lead 
lin :: 
Arsenic !Hydridel 
Arsenic (Furnacel 

HC STATION NO: 
LAUCK5 LAB NO: 

VOLATIlE ORGANIC CO"POUH05 

Chloro.ethane 
Brolo.ethane 
Yin yl Chloride 
Ch loroethane 
"e thyl ene Chloride 
Acetone 
Cubon Disulfide 
I,I-Dichloroethene 
1,l-Dichloroethane 
trans - I ,2-D i c hi oroet hene 
ci s- I, 2-Dichloroethene 
t ata 1-\ , 2-Di ehloroethene 
Chloroforl 
2-Butanone 
1,2 -Die h I oroethane 
1,1, I - Tri(hloroethant~ 

Carbon TetraChloride 
Vinyl Acetate 
Brolod It h 1 orOle thane 
i ,2-Dlchloropropane 
r ric h I oroe thene 
Ben zene 
Dibroloth lorol£> thane 
1,1, 2-Trichloroethane 
Brolofor. 
H~ethy i-2-Pentanone 
2-Heunone 
i,i, 2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Chlorobenzene 
tr ans- j ,3-0i (h I oropropene 
Elhylbenzene 
CIS -1, 3-0 i ch I oropropene 
Styrene 
Total l ylenes 

.gll 
Ig/l 
Igll 
.gll 

ugll 
ug/l 
ul)/l 

ug/l 
ug/l 
u9 /1 
ugll 
ugll 
ugll 
ugll 
ug/l 
U9 / 1 
ug / l 
ug/l 
ug /1 
ul)/1 
ugll 
ugll 
ug/I 
ug/l 
ugll 
ul)/I 

u9/1 
ugll 
u9/1 
ugH 
ug/l 
ugll 
uqll 
ugll 
ugll 
ugll 
ug/l 
ug/l 
ugll 
ugll 

DO-55 
14J9B-1 

HI 
HA 
HA 
HA 

HA 
HI 
HI 
HI 
HA 
HA 
HA 
HI 
HI 
HI 
HI 
HI 
HA 
HI 
HI 
HI 
HA 
HA 
HA 
HA 
HI 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HI 
HA 
HA 
HA 
HA 
HI 

DO-SO 
14398-1 

HA 
HA 
HI 
HA 

HI 
HA 
HA 
HA 
HI 
HI 
HA 
HA 
HA 
HA 
HI 
HI 
HA 
HA 
HI 
HA 
HI 
HI 
HA 
HI 
HI 
HA 
HI 
HI 
HA 
HA 
HI 
HI 
HI 
HI 
HI 
HA 
HA 
HA 
NI 
HA 

05P-40 
14198-) 

HA 
HA 

0.041 
0.045 

HI 
HA 
HI 
HI 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 

""-)1 
1439B-4 

0.007 
0.0) BE 

0.017 
HA 

I U 
I U 
I U 
) U 

I U 
5 U 
I U 
I UE 
I U 
I U 
I U 
I U 
I U 
) U 
I U 
I U 
I U 
I U 
I U 
I U 
I UE 
I U 
) U 
I U 
I U 
l U 
) U 
) U 
I U 
I UE 
) UE 
) U 
I U 
) U 
I U 
I U 

L.-125 
I419B-5 

0.007 
0.015 BE 
0.02B 
0.029 

I U 
I U 
I U 
) U 
I U 
B 
I U 
I UE 
I U 
I U 
I U 
I U 
I U 
) U 

I U 
I U 
I U 
I U 
I U 
I U 
I UE 
) 

) U 
I U 
I U 
3 U 
3 U 
3 U 
I U 
I UE 
) UE 
3 U 

3 U 
I U 
2 

'.-120 
I419B-' 

0.005 U 
0.02B BE 
0.005 U 

HA 

I U 
I U 
I U 
3 U 
I U 
5 U 
I U 
I UE 
I U 
I U 
I U 
I U 
I U 
3 U 
I U 
I U 
I U 
I U 
I U 
I U 
I UE 
I U 
3 U 
I U 
I U 
3 U 
3 U 
3 U 
I U 
I UE 
3 UE 
3 U 
I U 
3 U 
I U 
I U 

'.-120R 
ImB-7 

0.007 
O.O'B BE 
0.00. 

HA 

I U 
I U 
I U 
3 U 
I U 
5 U 
I U 
I UE 
I U 
I U 
I U 
I U 
I U 
3 U 
I U 
I U 
I U 
I U 
I U 
I U 
I UE 
I U 
3 U 
I U 
I U 
3 U 
3 U 
3 U 
I U 
I UE 
3 UE 
3 U 
I U 
3 U 
I U 
I U 

0.-45 
ImB-B 

HA 
HA 
HA 
HI 

HI 
HI 
NA 
HI 
NA 
HI 
HA 
HI 
HI 
HI 
\III 
HI 
HI 
HI 
HI 
HI 
HI 
HI 
HI 
HI 
HI 
HI 
HA 
HI 
HI 
HI 
HI 
HI 
HI 
HI 
HI 
HI 
HI 
HI 
HA 
HI 

00-40 
I 439B-9 

HI 
HA 
HA 
HA 

HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HI 
HA 
HA 
HA 
HA 
HA 
HI 
HA 
HA 
HA 
HA 
HA 
HA 
HI 
HA 
HA 
HA 
HA 
HI 
HI 
HI 
HR 

'0-35 L.-30 
1439B-10 1439B-11 

0.00. 
0.021 BE 
0.005 U 

HA 

I U 
I U 

10 
24 
BI 0 
5 U 
I U 
I UE 

61 0 
I U 
2 
2 
I U 
3 U 
I U 
I U 
I U 
I U 
I U 
I U 
I UE 

• 
3 U 
I U 
I U 
3 U 
3 U 
3 U 
I U 

590 DE 
) UE 
3 U 

300 0 
3 U 
I U 

570 0 

O.OOB 
0.11 BE 

0.005 U 
HA 

I U 
I U 
I U 
3 U 
I U 
5 U 
I U 
I UE 
I U 
I U 
I U 
I U 
I U 
3 U 
I U 
I U 
I U 
I U 
I U 
I U 
I UE 
I U 
3 U 
I U 
I U 
3 U 
3 U 
3 U 
I U 
I E 
3 UE 
3 U 

3 U 
I U 

SHEET OF b 

LO-13D 
I439B-12 

0.005 U 
0.033 BE 
0.005 U 

HA 

I U 
I U 
I U 
3 U 
I U 
5 U 
I U 
I UE 
I U 
I U 
I U 
I U 
I U 
3 U 
I U 
I U 
I U 
I U 
I U 
I U 
I UE 
I U 
3 U 
I U 
I U 
3 U 
3 U 
3 U 
I U 
I UE 
3 UE 
3 U 
I U 
3 U 
I U 
I U 



I 

~ 

) 

) 

, 

PrOj ect Nu.b~r J· lb39-09 
PAt CAR Def ense Systel 
february 1989 
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HC STATION NO: 
[AUCKS [AB NO: 

SE"I -VO[ATI[E ORGANIC CO"POUHOS 

Phenol 
An i I in£' 
hs (2-chloroethyl lether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1, 2-Dichlorobenzene 
2-"1.' thy I phena I 
B i 512-eh I orol sopropy II ether 
4-Itethylphenol 
H-N i tr050-d i -n -propy I aline 
Heuch loroeth'lnf 
Hi trobenzene 
I sophorane 
2-Hi trapheno I 
2, 4-Di let hy lphenol 
Benzoic Acid 
B I 5 12-(h 1 oroe tho • .,) Ie thane 
2, ~ -O i rh I oropheno I 
1,2,4 - Trichlorobenzene 
Naphthalene 
4-C hioroani line 
Hexachlorobutadiene 
4-(h I oro-3-le thy I pnena I 
2-lte thy Inaphtha lene 
Helieh I oroeye I open tad ienE' 
2,4 I b-T r ieh I orophenol 
2, 4 15-T r ichloropheno I 
2-Chloronaphthaiene 
2- Ni troani line 
Dllethyl phthalate 
Acenaphthylene 
2 ,o-Dini tratoluene 
]-Nitroani line 
Acenaphthene 

ug/l 
ug/l 
ugl1 
ug! I 
ugJl 
ug/l 
ug/l 
ug/l 
ug/l 
ugll 
ug/l 
ugJl 
ugll 
ug/l 
ug/l 
ugll 
ug /l 
u9 11 
ug/l 
ug/l 
ugfJ 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
u9 /1 
u9 /1 
ug/l 
u9/1 
ugH 
ug/1 
ug/l 
ug/l 
ug/l 
ug/l 

OW-55 
IIJ~B-I 

2 U 
10 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
4 U 
2 U 
2 U 
4 U 

2 U 
52 U 
2 U 
4 U 
2 U 
4 U 

2 U 
2 U 
4 U 
2 U 
4 U 

4 U 
4 U 

2 U 
4 U 
2 U 
2 U 
4 U 

10 U 
2 U 

0'-50 
14l~8 -2 

2 U 
10 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
4 U 

2 U 
2 U 
4 U 
2 U 

52 U 
2 U 
4 U 

2 U 
4 U 
2 U 
2 U 
, U 
2 U 
4 U 
4 U 
, U 
2 U 
4 U 
2 U 
2 U 
4 U 

10 U 
2 U 

OSP-40 
IIJ~B-J 

HA 
HA 
IIA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
NA 
NA 
HA 
HA 
NA 
HA 
HA 
HA 
HA 
NA 
NA 
HA 
HA 
HA 
NA 
NA 
NA 
HA 
HA 
HA 
NA 
NA 
HA 
HA 

"HI 
14l~8-4 

2 UE 
10 UE 
2 UE 
2 UE 
2 UE 
2 UE 
2 UE 
2 UE 
2 UE 
2 UE 
2 UE 
2 UE 
4 UE 
2 UE 
2 UE 
4 UE 
2 UE 

50 UE 
2 UE 
4 UE 
2 UE 
4 UE 
2 UE 
2 UE 
4 UE 
2 UE 
4 UE 
4 UE 
4 UE 
2 UE 
4 UE 
2 UE 
2 UE 
4 UE 

10 UE 
2 UE 

['-125 
IIJ~8-5 

2 UR 
10 UE 
2 UE 
2 UR 
2 UE 
2 UE 
2 UE 
2 UE 
2 UII 
2 UE 
2 UR 
2 UE 
, UE 

2 UE 
2 UE 
, UR 

2 U, 
50 UR 
2 UE 
, UR 

2 UE 
II E 
2 UE 
2 UE 
, UR 

110 E 
, UE 
, UR 
, UR 

2 UE 
, UE 

2 UE 
-2 UE 

, UE 

10 UE 
B E 

[H20 
IIJ~B-6 

2 U 
10 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
, U 
2 U 
2 U 
, U , 

52 U 
2 U 
, U 

2 U 
, U 
2 U 
2 U 
, U 
2 U 
, U 

4 U 
, U 

2 U 
4 U 
2 U 
2 U 
, U 

10 U 
2 U 

['-120R 
IIJ98-1 

2 U 
10 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
4 U 
2 U 
2 U 
, U 

3 
51 U 
2 U 
, U 

2 U 
4 U 
2 U 
2 U 
, U 

2 U 
, U 
, U 
, U 

2 U 
, U 

2 U 
2 U 
, U 

10 U 
2 U 

0'-45 
IIJ98-B 

2 U 
II U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
, U 

2 U 
2 U 
, U 

2 U 
53 U 
2 U 
4 U 
2 U 
, U 

2 U 
2 U 
, U 

3 
, U 

4 U 
, U 
2 U 
, U 

2 U 
2 U 
, U 

II U 
2 U 

0'-'0 
1Il9B-~ 

2 U 
II U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
4 U 
2 U 
2 U 
, U 
2 U 

53 U 
2 U 
, U 
2 U 
, U 

2 U 
2 U 
, U 
2 U 
, U 
, U 
, U 
2 U 
, U 
2 U 
2 U 
, U 

II U 
2 U 

['-35 ['-3D 
1'3~B-10 1'3~B-11 

2 U 
10 U 
2 U 
2 U 
2 U 
2 U 
2 U , 
3 
2 U , 
2 U 
, U 
2 U 
2 U 
, U 

2 U 
52 U 
2 U 
, U 

2 U 
lID 

2 U 
2 U 
, U 

10 
, U 
, U 
, U 

2 U 
, U 

2 U 
2 U 
, U 

10 U 
2 U 

2 U 
10 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
, U 

2 U 
2 U 
, U 

II 
50 U 
2 U 
, U 

2 U 
36 
2 U 
2 U 
, U 

2 U 
, U 
, U 
, U 

2 U 
, U 

2 U 
2 U 
, U 

10 U 
2 U 
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['-130 
I4l~B-12 

2 U 
10 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
4 U 

2 U 
2 U 
4 U 

2 U 
50 U 
2 U 
, U 
2 U 
4 U 

2 U 
2 U 
, U 
2 U 
, U 
, U 
4 U 

2 U 
, U 
2 U 
2 U 
, U 

10 U 
2 U 
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HC STATION NO: 
lAUC'S lA8 HO, 

SEft! -YOlAlilE ORGAHI C COKPOUHOS (COHTlNUEO ) 

2, 4- Din i tropheno I 
4-Nitropheno\ 
Oibenzofuun 
2,4 -Oini trotol urne 
Oiethyl phthiLlite 
4-Ch I oropheny I pheny I ether 
Fluorene 
4-NitrOinil ine 
4, b-Oini tro-2-lethy I pheno I 
N-Ni trosodi pheny luine 
I, 2- Di pheny I hydr az ine 
4-Brolophl!nyl phenylether 
Heuchl crcben zene 
Pen tach loropht'no I 
Phenanthrene 
IInthract'nt' 
Dl-n-butyl phthalate 
F I ucr anthene 
Pyrene 
Benzidine 
But y I bent y I phthal a te 
1,1 · -Oich lorobenz id ine 
Benzc t a I anthr ac ene 
Chrysene 
B1s (2-e thy I helY II phtha I a te 
Oi -n-oetyl phthalate 
Ben zol b I fluor an t hene 
Ben lol kIf I uor an t hene 
Benzctalpyrene 
Indeno! 1,2 ,l -cd I pyren! 
Oi benzo la, h lanthr acene 
Benlolg ,h, i Ipery lene 

ugll 
ugll 
ugll 
ugll 
u9/1 
ugll 
u9 11 
ugll 
ugll 
ugll 
ug/l 
ugll 
ugll 
ugll 
ugll 
u9 11 
ugll 
ugll 
ugil 
ugll 
ugll 
ugll 
ug/l 
ug/l 
ugll 
ugll 
u9 / 1 
ugll 
ugll 
ugll 
ugll 
ugll 

0'-55 
14398-1 

21 U 
21 U 
2 U 
4 U 
2 U 
2 U 
2 U 
4 U 

21 U 
2 U 
4 U 
4 U 
2 U 

21 U 
2 U 
2 U 
2 U 
2 U 
2 U 

52 U 
2 U 

21 U 
2 U 
2 U 
Il 
2 U 
4 U 
4 U 
4 U 
4 U 
4 U 
4 U 

0'-50 
14398-2 

21 U 
21 U 
2 U 
4 U 
2 U 
1 U 
2 U 
4 U 

11 U 
2 U 
4 U 
4 U 
2 U 

21 U 
2 U 
1 U 
2 U 
1 U 
2 U 

52 U 
1 U 

11 U 
2 U 
2 U 
3 
2 U 
4 U 
4 U 
4 U 
4 U 
4 U 
4 U 

OSHO 
14398-3 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

~ 

HA 
HA 
~ 

~ 

~ 

HA 

KHI 
14398-4 

20 UE 
10 U[ 

2 UE 
4 UE 
1 UE 
2 UE 
1 UE 
4 UE 

10 UE 
2 UE 
4 UE 
4 UE 
2 UE 

10 UE 
1 UE 
2 UE 
2 UE 
1 UE 
2 UE 

50 UE 
2 UE 

10 UE 
1 UE 
1 UE 
1 8E 
2 UE 
4 UE 
4 UE 
4 UE 
4 UE 
4 UE 
4 UE 

l'- 12S 
14398-5 

10 UR 
20 UR 
4 E 
4 UE 
1 UE 
2 UE 

19 E 
4 UE 

20 UR 
2 UE 
4 UE 
4 UE 
2 UE 

20 UR 
19 E 
2 UE 
1 UE 
1 UE 
2 UE 

50 UE 
2 UE 

20 UE 
1 UE 
1 UE 
3 8E 
1 UE 
4 UE 
4 UE 
4 UE 
4 UE 
4 UE 
4 UE 

l'-110 
14398-, 

11 U 
21 U 
1 U 
4 U 
1 U 
1 U 
1 U 
4 U 

21 U 
1 U 
4 U 
4 U 
1 U 

11 U 
1 U 
1 U 
1 U 
1 U 
1 U 

51 U 
1 U 

11 U 
1 U 
1 U 
9 
1 U 
4 U 
4 U 
4 U 
4 U 
4 U 
4 U 

l'-110R 
I4m-7 

20 U 
10 U 
2 U 
4 U 
1 U 
1 U 
1 U 
4 U 

10 U 
1 U 
4 U 
4 U 
1 U 

10 U 
1 U 
1 U 
2 U 
2 U 
1 U 

51 U 
1 U 

10 U 
1 U 
2 U 
7 
2 U 
4 U 
4 U 
4 U 
4 U 
4 U 
4 U 

0'-45 
14396-8 

21 U 
11 U 
1 U 
4 U 
2 U 
1 U 
2 U 
4 U 

11 U 
1 U 
4 U 
4 U 
2 U 

11 U 
1 U 
1 U 
1 U 
1 U 
1 U 

53 U 
1 U 

11 U 
1 U 
1 U 
7 
1 U 
4 U 
4 U 
4 U 
4 U 
4 U 
4 U 

0'-40 
14396-9 

21 U 
21 U 
1 U 
4 U 
1 U 
1 U 
2 U 
4 U 

11 U 
1 U 
4 U 
4 U 
1 U 

11 U 
1 U 
1 U 
2 U 
1 U 
1 U 

53 U 
1 U 

21 U 
1 U 
2 U 

10 
2 U 
4 U 
4 U 
4 U 
4 U 
4 U 
4 U 

l'-3S 
I4m-IO 

21 U 
21 U 
2 U 
4 U 
2 U 
1 U 

4 U 
11 U 
1 U 
4 U 
4 U 
1 U 

11 U 
1 U 
1 U 
2 U 
2 U 
2 U 

52 U 
1 U 

11 U 
1 U 
2 U 
4 
1 U 
4 U 
4 U 
4 U 
4 U 
4 U 
4 U 

l' -30 
14398-11 

10 U 
10 U 
1 U 
4 U 
1 U 
2 U 
1 U 
4 U 

10 U 
1 U 
4 U 
4 U 
1 U 

10 U 
1 U 
1 U 
1 U 
1 U 
2 U 

50 U 
1 U 

10 U 
1 U 
1 U 
5 
1 U 
4 U 
4 U 
4 U 
4 U 
4 U 
4 U 

SHEEl 3 Of , 

l'-130 
14398-11 

10 U 
10 U 
1 U 
4 U 
1 U 
1 U 
1 U 
4 U 

10 U 
1 U 
4 U 
4 U 
1 U 

10 U 
1 U 
2 U 
1 U 
1 U 
1 U 

50 U 
1 U 

10 U 
1 U 
1 U 
1 
1 U 
4 U 
4 U 
4 U 
4 U 
4 U 
4 U 

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
HOTES, 

ind icates the anatyte of interest 'lias detected in the lethod blink associated .ith this suple, as .ell as in the suple itself. 
o indicates the value reported is based on analys i s of a diluted suple eItuct or digest. 
£ indicates the anatyte 'lias detected at a concentration greater than the ftOl but less than the SOL. The value rrported should be considered in esti •• te. 
Nil indlcates parneter or anaiyte ItaS nct leasured. 
R indicates the flagged data point is not useable for rusons discussed in the Qua li ty Assurance Report. 
U l ndl c ate~ ana lyte not detected. Value txpressed is the detection lilit. 
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lau th lesltng LaboratorIes lab No. 14396 

OISSOLVEO mALI 

lead 
linc 
Arsenic (Hydride) 
Arsenic (Furnace) 

HC STATION NO: 
LAUCKS LAB NO: 

VOLA TILE ORGANIC CO"POUNOS 

Chloroulhane 
8rOlolethane 
Yinyl Chloride 
Chloroelhane 
ftelhylene Chloride 
Iketone 
Carbon Disulfide 
I , I- Dich I oroethene 
i,l -D.ichloroethane 
Ir ans-I,2-Dichloroethene 
c i 5-1 12- Dich ioroethene 
tota I- I,l-Dich loroethene 
Chloroforl 
2-Buhnone 
1,2-Dichloroethane 
I, I, \ - 1 richloroethane 
Carbon Tetrachloride 
Yiny l Acetate 
BrOlodich lorolethane 
I , 2-Die h ioropropane 
1 ric hi oroethene 
Senzene 
Di broloth lorOlethane 
I, 1, 2- I r ith loroethane 
8rOlolOfl 
4 -rlethy \- 2-Pen tan one 
2-Heunone 
1 , 1 , 2,2- T etneh loroethane 
T etf achJ oroethene 
Toluene 
Chlarobentene 
t r an5- 1, 3-Dichloroprapene 
Ethylbenzene 
(1 5 - I ,3-D i chi oro propene 
Styrene 
Tota l lylenes 

Igil 
Ig / l 
IglI 
Igli 

ug/l 
ugll 
ugll 
ugll 
ug / l 
ugll 
ugfl 
ugll 
ug/l 
ug/l 
ug/l 
ug/l 
ug ll 
ugll 
ugll 
ug/l 
ugll 
uglJ 
ug/l 
ugll 
ug/l 
ugll 
uglJ 
uglJ 
ug l\ 
ug/l 
ugll 
ug/l 
ug/l 
ugll 
ugll 
ug/l 
ugll 
ugll 
ug/l 
ug/l 

LNS 
ImB-13 

LN-60 
ImB-14 

0.005 U 0.011 
0.011 BE 0.016 BE 
0.005 U 0.01 

NA NA 

I U 
I U 
I U 
3 U 
I U 
5 U 
I U 
I UE 
I U 
I U 
I U 
I U 
I U 
3 U 
I U 
I U 
I U 
I U 
I U 
I U 
I UE 
I U 
3 U 
I U 
I U 
3 U 
3 U 
1 U 
I U 
I UE 
3 UE 
3 U 
I U 
3 U 
I U 
I U 

I U 
I U 

3B 
3 U 
I U 
5 U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
3 U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
3 U 
I U 
I U 
3 U 
3 U 
3 U 
I U 
I U 
3 U 
3 U 
I U 
3 U 
I U 
I U 

LN-9S 
14m- IS 

0.007 
0.013 BE 
0.015 

NA 

I U 
I U 
I U 
3 U 
I U 
5 U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
3 U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
3 U 
I U 
I U 
3 U 
3 U 
3 U 
I U 
I U 
3 U 
3 U 
I U 
3 U 
I U 
I U 

LN-90 
ImB-16 

0.006 
0.017 BE 
O.OOB 

NA 

I U 
I U 

62 
3 U 
I U 
5 U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
3 U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
3 U 
I U 
I U 
3 U 
3 U 
3 U 
I U 
I U 
3 U 
3 U 
I U 
3 U 
I U 
I U 

VOA Trip 8lk OSP -1S 
ImB-17 1439B-IB 

NA 
NA 
NA 
NA 

I U 
I U 
I U 
3 U 
I U 
5 U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
3 U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
3 U 
I U 
I U 
3 U 
3 U 
3 U 
I U 
I U 
3 U 
3 U 
I U 
3 U 
I U 
I U 

0.022 
0.029 BE 
0.01 

IIA 

I U 
I U 
I U 
3 U 
I U 
5 U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
3 U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
3 U 
I U 
I U 
3 U 
3 U 
3 U 
I U 
I U 
3 U 
3 U 
I U 
3 U 
I U 
I U 

OSP-70 
1439B-19 

0.012 
0.029 BE 
0.005 U 

NA 

I U 
I U 
I U 
3 U 
I U 
5 U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
3 U 
I U 
I U 
I U 
I U 
I U 

. I U 
I U 
I U 
3 U 
I U 
I U 
3 U 
3 U 
3 U 
I U 
I U 
3 U 
3 U 
I U 
3 U 
I U 
I U 

OSP-50 
ImB-20 

NA 
NA 
NA 
NA 

I U 
I U 
5 
3 U 
I U 
5 U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
3 U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
3 U 
I U 
I U 
3 U 
3 U 
3 U 
I U 
I U 
3 U 
3 U 
I U 
3 U 
I U 
I U 

OSP-20 
ImB-21 

0.005 U 
0.025 BE 
0.005 U 

NA 

I U 
I U 
I U 
3 U 
I U 
5 U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
3 U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
3 U 
I U 
I U 
3 U 
3 U 
3 U 
I U 
I U 
3 U 
3 U 
I U 
3 U 
I U 
I U 
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"It- tO VOA Trip Blk 
ImB-22 1'39B-21 

NA 
NA 

0.025 
0.025 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N. 
N. 

N' 
N. 
HA 
HA 
H. 
N, 
N. 
HA 
N. 
N. 
N. 

NA 
N. 
H. 
H. 

I U 
I U 
I U 
3 U 
I U 
5 U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
3 U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
I U 
3 U 
I U 
I U 
3 U 
3 U 
3 U 
I U 
I U 
3 U 
3 U 
I U 
3 U 
I U 
I U 

----'----
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Project NUlber J- 1639-09 
PAC CAA Oefense 5yste. 
Februar y I~Bq 

l au (ks Testing laboratories lab Ho. 14398 

HC STATION NO: 
lAUCKS lAB NO: 

SE~I-YOlATILE OR6ANIC CO~POUNOS 

Phenol 
An iI ine 
8is (2-chloroethyllether 
2-Chlorophenol 
I,)-Dichlorobenzene 
i,4-Dichlorobenlene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-nethylphenol 
Bis{2-chloroisopropyllether 
4-l'Iethylphenol 
H-Hitroso-di-n-propylaline 
Hexachloroethane 
Nitrobenzene 
lsophorone 
2-NitrophE'nol 
2,4-Dilethylphenoi 
Benzoic Acid 
81S(2-chloroethoxyllethane 
2, 4-Dichlorophenoi 
1,2, 4-Trichlorobenzene 
Naphtha lene 
4 -Ch I oroan i ii ne 
Hexachlorobutadiene 
4-Chloro-3-.ethylphenol 
2-l'Iethylnap hthaiene 
HexachJorocyclopentadiene 
2, 4,6-Trichlorophenol 
2, 4,5-Trichlorophenol 
2-Chloronaphthaiene 
2-Ni traan i l ine 
Di.e thy l phthalate 
Acen aphthylene 
2,6-Dinitrotoluene 
J-Hit roaniline 
Acenaphthene 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
uqll 
ug/l 
uq/l 
ug/l 
ugll 
ug/l 
ug/l 
ug/l 
ug /l 
ug/l 
ug/l 
ug/l 
ugll 
ug / l 
ug/l 
ug/l 
ugll 
ug/l 
ug/l 
uq l l 
ugll 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
uq / l 
ug/l 

IN-bS 
I 4398-il 

2 U 
10 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
4 U 
2 U 
2 U 
4 U 
2 U 

50 U 
2 U 
I U 
2 U 
4 U 
2 U 
2 U 
4 U 
2 U 
I U 
I U 
I U 
2 U 
I U 
2 U 
2 U 
I U 

10 U 
2 U 

IN-bD 
11l98-11 

2 U 
10 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
I U 
2 U 
2 U 
I U 
2 U 

51 U 
2 U 
I U 
2 U 
I U 
2 U 
2 U 
I U 
2 U 
I U 
I U 
I U 
2 U 
I U 
2 U 
2 U 
4 U 

10 U 
2 U 

IN-9S IN-90 YOA Trip Bit OSP-IS 
Ill98-15 Ill98-lb Ill98-11 Ill98-18 

2 UR 
10 UE 
2 UE 
2UA 
2 UE 
2 UE 
2 UE 
2 UE 
2 UR 
2 UE 
2 UR 
2 UE 
I UE 
2 UE 
2 UE 
I UR 
2 UR 

52 UR 
2 UE 
I UR 
2 UE 
I UE 
2 UE 
2 UE 
I UR 
2 UE 
I UE 
I UR 
I UR 
2 UE 
I UE 
2 UE 
2 UE 
4 UE 

10 UE 
2 UE 

2 U 
10 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
4 U 
2 U 
2 U 
4 U 
2 U 

51 U 
2 U 
4 U 
2 U 
I U 
2 U 
2 U 
4 U 
2 U 
I U 
I U 
4 U 
2 U 
I U 
2 U 
2 U 
4 U 

10 U 
2 U 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2 U 
10 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
4 U 
2 U 
2 U 
4 U 
2 U 

51 U 
2 U 
4 U 
2 U 
4 U 
2 U 
2 U 
4 U 
2 U 
4 U 
4 U 
4 U 
2 U 
I U 
2 U 
2 U 
4 U 

10 U 
2 U 

OSP-ID 
Ill98-19 

2 U 
10 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
4 U 
2 U 
2 U 
4 U 
2 U 

51 U 
2 U 
4 U 
2 U 
I U 
2 U 
2 U 
I U 
2 U 
4 U 
4 U 
4 U 
2 U 
I U 
2 U 
2 U 
4 U 

10 U 
2 U 

OSP-5D 
11398-20 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

OSP-2D 
Ill98-21 

2 U 
10 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
2 U 
4 U 
2 U 
2 U 
4 U 

2 U 
51 U 
2 U 
4 U 
2 U 
4 U 
2 U 
2 U 
I U 
2 U 
4 U 
4 U 
I U 
2 U 
I U 
2 U 
2 U 
4 U 

10 U 
2 U 

SHEET 5 OF b 

~N-IO YOA Trip Bit 
Ill98-22 Ill98-2l 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N, 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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HC STAIJOH HO: 
LAUCKS LAB HO: 

SE"I-YOLATILE ORGANIC CO"POUNDS (CONTINUEDI 

2,'-Oin i trophenol 
4-Nitrophenoi 
Dibenzofuran 
2,4-0initrotoluene 
Diethyl phthalate 
'-Chlorophenyl phenylether 
Fluorene 
~-Hitroaniline 

~,6-Dinitro - 2-lethylphenol 

N-Hitrosodiphenyla.ine 
i.2-Diphenylhydrazine 
4-Bro,ophenyl phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phen"anthrene 
Anthracene 
Di-n-butyl phthalate 
Fluoranthene 
Pyrene 
Benzidine 
Butylbenzylphthaiate 
J,J "-Dichlorobenzidine 
8enzo(alanthracene 
Chrysene 
8i s (2-ethy I hex y II phtha I a te 
Oi -n -octyl phthalate 
Benzo(blfluoranthene 
Benzol kif iuoranthene 
Benzola)pyrene 
indeno(I,2,J-cdlpyrene 
Oibenzola,hlanthracene 
Benlolg,h,ilperylene 

"911 
"911 
"9 /1 

"911 
"911 

"9 /1 

"911 
"911 

"911 
"911 
"911 
"911 

"9 11 

"911 
ugll 
"911 
"911 
"911 
"9 11 
"gil 

"9 11 
"gil 
"911 
"gil 

"911 
"gil 
ugll 

"9 /1 
ug ll 
"911 
"911 
"gil 

LN-6S 
14J9B-1l 

20 U 
20 U 
2 U 
4 U 
2 U 
2 U 
2 U 
4 U 

20 U 
2 U 
4 U 
4 U 
2 U 

20 U 
2 u 
2 u 
2 U 
2 U 
2 U 

SO U 
2 U 

20 U 
2 U 
2 U 
3 
2 U 
4 U 
4 U 
4 U 
4 U 
4 U 
4 U 

LN -6D 
14318-1\ 

20 U 
20 U 
2 U 
4 U 
2 U 
2 U 
2 U 
4 U 

20 U 
2 U 
4 U 
4 U 

2 U 
20 U 
2 U 
2 U 
2 U 
2 U 
2 U 

~I U 
2 U 

20 U 
2 U 
2 U 
2 
2 U 
4 U 
4 U 
4 U 
4 U 
4 U 
4 U 

LN-95 
1419HS 

21 UR 
21 UR 
2 UE 
4UE 
2 UE 
2 UE 
2UE 
4 UE 

21 UR 
2 UE 
4UE 
4 UE 
2 UE 

21 UR 
2UE 
2 UE 
2 UE 
2 UE 
2 UE 

S2 UE 
2 UE 

21 UE 
2 UE 
2 UE 
2 BE 
2 UE 
4 UE 
4 UE 
4 UE 
4 UE 
4 UE 
4 UE 

LN-9D 
14l9B-16 

20 U 
20 U 
2 U 
4 U 
2 U 
2 U 
2 U 
4 U 

20 U 
2 U 
4 U 
4 U 
2 U 

20 U 
2 U 
2 U 
2 U 
2 U 
2 U 

SI U 
2 U 

20 U 
2 U 
2 U 
2 
2 U 
4 U 
4 U 
4 U 
4 U 
4 U 
4 U 

YOA Trip 811 05P-7S 
14398-17 1439B-18 

HA 
HA 
HA 
HA 
HA 
NA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
NA 
HA 
HA 
HA 
HA 
HA 

20 U 
20 U 
2 U 
4 U 
2 U 
2 U 
2 U 
4 U 

20 U 
2 U 
4 U 
4 U 
2 U 

20 U 
2 U 
2 U 
2 U 
2 U 
2 U 

SI U 
2 U 

20 U 
2 U 
2 U 
3 
2 U 
4 U 
4 U 

4 U 
4 U 
4 U 
4 U 

05P-70 
1439H9 

20 U 
20 U 
2 U 
4 U 
2 U 
2 U 
2 U 
4 U 

20 U 
2 U 
4 U 
4 U 
2 U 

20 U 
2 U 
2 U 
2 U 
2 U 
2 U 

~I U 
2 U 

20 U 
2 U 
2 U 
6 
2 U 
4 U 
4 U 
4 U 
4 U 
4 U 

4 U 

05P-SO 
1439B-20 

HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 

OSP-2D 
14398-21 

20 U 
20 U 
2 U 
4 U 

2 U 
2 U 
2 U 
4 U 

20 U 
2 U 
4 U 
4 U 
2 U 

20 U 
2 U 
2 U 
2 U 
2 U 
2 U 

SI U 
2 U 

20 U 
2 U 
2 U 
2 U 
2 U 
4 U 
4 U 
4 U 
4 U 
4 U 
4 U 

"N-IO 
I 439B-22 

HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 

---, 

5HEET 6 Of 6 

YOA Trip BII 
I4l9B-21 

HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 
HA 

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
NOTES: 

B indicates the anaiyte of interest Mas detected in the ,ethod blank associated .iln this sa'ple, as .£111 as in the sa'ple itself. 
o indicates the value reported is based on analysis of a diluted sa.ple extract or digest. 
E indicates the anaiyte Mas detected at a concentration greater than the nDl but Jess than the SDL . The value reported should be considered an esti.ate. 
NA Indicates para.eter or analyte Mas not leasured. 
R indicates the flagged data point is not useable for rea sons discussed in the Duality Assurance Report. 
U indicates aoalyte not detected. Value e~pressed is the detection li,it. 
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TABLE 2.1 
TO~AL PETROLEUM HYDROCARBONS (TPH) IN 

SOIL AND GROUND WATER 
RENTON PROPERTIES 

Soil Samples Ground Water Samples 

Well Identifier 
and Sample Depth(a) 

TPH(b) 
(ppm) Well Identifier 

TPH(b) 
(ppm) 

================---=======--======================== 
LMW-1S NO 

LMW-10/ 5.5 NO 
LMW-1D/ 8 . 5 ND 
LMW-ID/ J2.5 ND 

LMW-2S NA 
LMW-20/ 5.5 NO 
LMW-2D/ 7.0 ND 
LMW-2D/ 8 . 5 NO 
LMW-2D/ J2.5 NO 

LMW-4/ 4.0 NO LMW-4 NO 
LMW-4/ 5.5 NO 
LMW- 4/ 7.0 NO 

LMW-6 56 
LMW-7/ 5.5 160 LMW-7 ND 
LMW-7/ 7 . 0 NO 
LMW-7/ 12.5 NO 

HC-10-71-C NO 

Equipment Blank #1 NO 
Equipment Blank #2 ND 

ND = Not detected (less than 20 ppm (soil]; less than 0.5 ppm 
(water]) • 

NA = Not analyzed. 

NOTES: 
a) Sample IO for soil samples is the boring number and beginning of 

sample interval. For example, LMW-1D/5.5 is the sample from 
Boring LMW-IO beginning at a depth of 5.5 feet. The sample 
interval is 1 . 5 feet. 

b) TPH was determined by EPA method 418.1 . 

LANDAU ASSOCIATES, INC . 



f 

-[ 
TABLE 2.2 

SUMMARY OF OETECTED VOLATILE AND SEMI'VOLATILE 
ORGANIC COMPOUNDS IN SOIL AND GROUND "ATER, 

RENTON PROPERTIes 

I 
I Semi-Volatile 

volatile Organics C~s (VOC)(a) I Organics (ASH)(a) 

lJell Identifier Methylene Vinyl 
and CModde Acetone Chloride 

S~le 10 HediUl'l (ppbl (ppbl (ppbl 

1,1- Tetra 
DichLaro- Chler-o· 

ethene ethene 
(ppbl (ppbl 

Chloroform 
(ppbl 

I 
I 
I 
I Phthalate. 
I (Totall 
I ppb 

=:::=z~z=====z===c=a====::====a~==.aa===za=---"'Y=.=.a~==~.::z===========-=== I =.s=======~==== 

U4\1·IS !Jater <1 <5 <1 <1 <1 <1 
U4\1-1D 'Jater: <1 <5 <1 <1 <1 <1 
U4\1-ID/32.5 Soil <2 82 <2 <2 <2 <2 

U4\1·2S \.later <1 <5 <1 <1 <1 <1 
LI4W-2D Water <1 <5 «i <1 <2 1 
U4\1-2D/S.5 Soil 4 51 <2 <2 <2 <2 

3S/0.0 Soil 4 <9 <2 <2 6 <2 
3S/2.0 Soil <2 <10 <2 <2 <2 <2 

U4\1-4 Water <1 <5 <1 1 <1 <1 

LI4W-6 \later <1 <5 <1 <1 <1 <1 

U4\1-7 Water <1 <5 <1 <1 <1 <1 

HC-I0-71-C 'Jater <1 <5 <1 <1 <1 <1 

Equi I=fIIIMt Blank #1 <1 <5 <1 <1 <1 <1 
Equil=fl'll!Ot Blank #2 <1 <5 <1 <1 <1 <1 

-- ... . ..... _------
NOTES: 

NA = Not analyzed 

al VOCs were determined by EPA method 8240. ABNs were determined by EPA IfIIIthod 8270. 

bl Sample ID for soils is the boring number followed by the begiming of the 1.S' s~le 
interval, except for S~le 3 which included a 0.5' saqJle interval. 

I 
I NA 
I HA 

I 
I 
I 3 
I NA 
I NA 
I 

1868 
130 

5 

NA 

NA 

NA 

HA 
NA 

LANDAU ASSOCIATES, INC_ 
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TABLE 2.3 

SUMMARY OF DETECTED PRIORITY POLLUTANT METALS IN 
GROUND WATER, 

RENTON PROPERTIES 

Monitoring Well Identifier 

Equipment 
LMW-1S LMW-1D LMW-2S LMW-2D LMW-4 B1alik MCL( 1) 

Ana1yte ppb ppb ppb ppb ppb ppb ppb 

Arsenic 10 5 9 <5 8 <5 50 
Antimony(2) NA NA NA NA NA NA None 
Cadmium <1 <1 <1 <1 <1 <1 10 
Chromium <1 <1 <1 <1 <1 <1 50 
Copper <1 <1 <1 <1 <1 <1 None 
Lead <5 5 <5 <5 <5 <5 50 
Mercury <1 <1 <1 <1 <1 <1 2 
Nickel <2 2 4 <2 <2 <2 None 
Selenium <5 <5 <5 <5 <5 <5 10 
Silver <1 <1 <1 <1 <1 <1 50 
Thallium(2) NA NA NA NA NA NA None 
Zinc 16 15 14 28 4 6 None 

NOTES: 

(1) MCL = Maximum Contaminant Level, EPA primary Drinking Water Standards 
(Source: 40 CFR 141) 

(2) Results for antimony and thallium not available at the time of this 
report. This data will be provided as a supplement . 

NA = Not available 
ppb = parts per billion 

LANDAU ASSOCIATES, INC . 
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PROBABILISTIC EXPOSURE MODELING 

Introduction 

One of the principal objectives of contaminant 
exposure modeling, and of risk assessments in 
general, is to estimate the probable range of 
exposure outcomes which may be associated with 
site conditions. This statistical information 
is used to quantify risk probabilities, and to 
evaluate the degree of confidence which should 
be placed on model predictions. Such 
information is often critical to proper 
interpretation of risk assessments and 
appropriate selection of remedial alternatives, 
particularly since a considerable measure of 
protection is often desired in the decision 
making process. 

By application of several existing and well 
established statistical techniques to risk 
assessment, an evaluation of uncertainty in 
exposure estimations can be achieved. These 
techniques often rely on methods for 
approximating actual conditions in the absence 
of complete data. A description of the 
statistical methods used in this risk assessment 
to estimate data distributions and evaluate 
modeling uncertainties is presented below. The 
discussion begins with a review of the variance 
propagation model -- first-order uncertainty 
analysis -- and addresses the fundamental 
mechanics of the process. 

It should be noted that this evaluation is 
limited to the exposure assessment component o f 
the chemical risk evaluation process. The other 
fundamental component of the process -~ toxicity 
assessment -- is not addressed. Toxicity 
criteria have been formally proposed by the 
Environmental Protection Agency for use in risk 
assessments (EPA, 1986 and 1989). These 
criteria already incorporate a rather large 
degree of protection (e.g., orders of magnitude 
uncertainty factors), and are presented in terms 
of upper-bound (or worst-case) values. The 
statistical basis of these toxicity criteria has 
generally not been evaluated by the EPA or other 

Page I-I 
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regulatory agencies, and was not attempted 
herein. 

EvaLuating statistical Properties of Functions 

Risk assessments, as well as other analytical 
analyses, require the estimation of statistical 
properties for mathematical functions. These 
properties include averages, standard 
deviations, a.nd distribution percentiles, among 
other statistical measures. These measures form 
the basis for statistical evaluations of the 
functions. 

As an example risk assessment component, 
consider the function for daily intake, or daily 
dose, of a contaminant which may occur as a 
result of fugitive dust emissions from surficial 
soil material at a hazardous waste site. The 
function providing the daily intake may be 
approximated by the following (EPA, 1986): 

(1) 

DI = 
C = 
TSP = 

Ve = 
W = 

Ve 
DI = C * TSP * where 

w 

daily intake in mg/kg-day, 
soil contaminant concentration in mg/ kg, 
tota~ suspended particulate matter in 
kg/ m , 3 
ventilation rate in m / day, and 
human body weight in kg. 

The independent variables, shown on the right 
side of equation 1, may be interpreted as random 
variables with probability density functions 
describing the frequency of each variable to 
take on certain values. Consequently , the 
dependent variable, daily intake, also is a 
random variable and depends on the four 
independent variables. Note that here the 
meaning of independent is mathemat i ca l and not 
necessarily statistical; the inde pendent 
variables may be (and often are) statistically 
dependent. 

If the probability density functions of the 
independent variables in equation 1 are known in 
an analytical form, it is possible to write the 
expression for the probability density function 
of the daily intake. However, more likely, 
these probability density functi ons are unknown, 
or if known, combining them into a single 

Page 1 - 2 
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expression for the daily intake is a formidable 
task. 

Two methods, first-order uncertainty analysis 
and Monte Carlo simulation, are useful for 
identifying the statistical properties of a 
mathematical function, such as the daily 
intake. These methods are reasonable for 
obtaining the desired results and are favorable 
in terms of data requirements and the ease of 
calculations. The remainder of this section 
presents these methods in detail along with 
example applications. 

First-Order Uncertainty Analysis 

Cornell (1973) has pointed out that in many 
environmental applications, knowledge of the 
mean and variance of a quantity in lieu of its 
complete probability density function may be 
acceptable, particularly in cases where 
derivation of the probability density function 
is difficult or impossible. Such cases occur 
frequently in ris~ assessments when 
probabilistic statements regarding functions 
(e.g., y = fix»~ are desired. Unless the 
function f has a very simple form, it is often 
very difficult to arrive at a closed form 
solution of the probability density function of 
y. In such cases first-order uncertainty 
analysis is an extremely useful tool. 

The first-order analysis, although it provides 
statistical information, is mathematical in 
nature. It relies on both the Taylor polynomial 
expansion and the notion of mathematica l 
expectation. Simply put, the function, such a s 
equation 1, is expanded to first order terms by 
a Taylor expansion. The first and second 
moments of the expanded form are then obtained 
as expected values (i.e., E(X) and E(XA2». 
Excellent documentation for the first-order 
analysis is provided by Cornell (197 3 ) and for 
mathematical expectation by Hogg and Craig 
(1978) . 

For a function, f(x), of a single variable, x, 
the value of fix + dx) is given by the Taylor 
expansion as follows: 

( 2 ) f (x + dx) = f (x) + f' (x ) dx + H. 0 . T . 
where 

Page 1 - 3 
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dx symbolizes delta x, f'(x) is the first 
derivative of f with respect to x, and H.O.T. 
indicates higher order terms (i.e., terms 
with higher order derivatives). The higher 
order terms are truncated in the first-order 
analysis. 

We can consider x to be a random variable with 
small deviations from its mean of magnitude dx 
(i.e. dx = x - E(x». The expected value of 
these deviations (E(dx» is zero. 

It then follows that the expected value of f(x), 
written E(f(x», is given by f(E(x». This 
means that to obtain the expected value of f(x), 
f(x) is computed using the expected value of x. 
Following the same mathematical reasoning, the 
variance of f(x) given by 

(3) Var(f(x» = E[(f(x) - f(E(X»2), 

is equal to [f'(E(X»)2var (x). This latter 
solution is most easily obtained by 
substituting dx = x - E(x) into equation 2 
and then following through with the expected 
value notation. It is neczssary to realize 
that Var(x) = E[(x - E(x» ). 

To this point the method is essentially a 
nonparametric technique, in that it does not 
rely on probability distributions for the 
independent variables. However, the reader may 
realize that this method can only provide the 
mean and variance of the function. If more 
information is sought regarding the function, 
such as distribution percentiles, it is 
necessary to assume a distribution. Frequently, 
the distribution is assumed to be Normal, and 
standard Normal deviates are used to compute 
distribution percentiles from the mean and 
variance. 

The first-order method is easily extended to 
mUltivariate functions, (e.g., fiX) where X = 
(X1 ,x2 ' ... ,x ,). Under these conditions 
the expectednvalue of fiX) is given by 
f(E(Xl ) ,E(X2 ) , ... ,E(x ». The variance of 
f(X) fias similarformnto the univariate 
function, however, the covariances of the 
independent variables appear in the result. The 
variance is written in matrix form as 

(4) Var(f(X» = grad(f)T[COV(X»)grad(f) 
where 
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grad(f) is the gradient of fiX) (grad(f)= 
fl (x ) I fl (x ) I ••• I fl (x )), a vector of 
the partial ~erivativesnof f with respect to 
each independent variable, and [COV(X)] is 
the covariance matrix for the n independent 
variables. The superscript T indicates the 
transpose or row vector of grad(f). Pursuing 
the matrix multiplication and using summation 
notation, the variance of fiX) is written 

(4) Var(f(X)) = 
N 

~[f'(X_)]2var( x. ) + 2 
~ 1 1 

1 

where the derivatives 

N 

~f'(x . )f'(X.)COV(x.,x.) 
~ . 1 J 1 J 

1 < J 

are evaluated at the 
expected values of the xi. 

In applying the first-order analysis to a 
mUltivariate function it is necessary to compute 
the means, variances, and covariances for the 
independent variables. These data are then 
substituted into the function f(X) and equation 
4 to obtain the mean and variance of f(X), 
respectively. Note that if the independent 
variables are also statistically independent, or 
assumed to be statistically independent, then 
all non-diagonal e ·lements of the covariance 
matrix are zero. 

First-order uncertainty analysis also applies to 
functions of time series variables as well. 
These applications incorporate the 
autocorrelations and cross-correlations among 
the independent variables into the analysis. 
The method provides similar results and is also 
detailed in Cornell (1973). 

Application 

The first-order uncertainty analysis is applied 
in this example to the daily intake function 
above (Eq. 1). The independent variables were 
evaluated for soil lead (C) and total iuspended 
particulate matter (TSP) based on data collected 
on and near a relatively typical hazardous waste 
site near Seattle, Washington. This particular 
site has received considerable study (e.g., 100+ 
determinations of constituent concentrations in 
on-site surface soils). The measured cumUlative 
distribution functions of C and TSP are 
presented on Figures I-I and 1-2. ventilation 
rate and body weight used in the example 
analysis are those for a male adult, 18 to 35 
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years of age working at a moderate activity 
level. The source for these data was EPA (1985). 

The means and standard deviations for the 
independent variables are provided in Table 
I-I. The variables are reasoned in this case to 
be statistically independent to simplify the 
discussion. However, body weight and 
ventilation rate may be positively correlated . 
The general first-order uncertainty analysis 
would consider the covariance between all 
variables, including various chemical exposure 
routes. covariance is generally observed 
spatially between different chemicals (e.g., 
lead and trinitrotoluene) and is often assumed 
between different exposure routes (e.g., soil 
ingestion and dermal contact). Many of the 
variables which make up a risk assessment, 
however, are uncorrelated (e.g. constituent 
concentrations and ventilation rates). 

Table 1-1 -- Summary Statistics for Independent Variables 

Variable Mean Standard Deviation 

Soil Lead, C 676 2,313 
Total Suspended 

x 10- 8 10- 8 
Particulates, TSP 5.84 3.88 x 
Ventilation Rate, Ve 58.9 18.0 
Body Weight, W 76.4 24.2 

Units of measur e are given i n Equation 1. 

The first-order analysis, as presented in Table 
I-I, yields a mean and standaEg deviation for 
th~4daily intake of 3.04 x 10 and 1.04 x 
10 mg/kg-day, respectively. The 95th 
percentile (see below) ba~~d on the assumption 
of Normality is 2.01 x 10 mg/kg - day . 

In this analysis, it is noteworthy that the 
variance of the daily intake is most influe nced 
by the variance in soil lead concentration. The 
soil lead concentration is positively s kewed 
with a data range from 5 to 19, 000 mg/kg . 

computing Input Values 

The mean and standard deviations for the 
independent variables were obtained from field 
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samples and EPA (1985). The mean values were 
computed by the conventional method 

i 
(5) x = where 

N 
i 

the X. are observations and N is the total 
numbe~ of observations. The standard 
deviations were computed by the relation 

-(6) seX) = (X. 95 - X)/1.645 where 

X 5 is the distribution 95th percentile 
ana the value 1.645 is the 95th percentile 
for a standard Normal distribution. Note 
that if X is distributed Normally, then 
X = X + 1.645s(X). When the 95th 
pef~entile is computed as detailed below, the 
value of seX) obtained from Eg. 6 is greater 
than or equal .to the value computed from the 
sample data. The "adjusted" seX) value 
reflects uncertainties in estimating the 
probability density function based on sample 
data, and is conservative toward protecting 
public health in a risk assessment context. 

The "adjusted" seX) value was used only for soil 
lead and total suspended particulate matter in 
the example application, as data were readily 
available for these variables. Mean values and 
standard deviations for ventilation and body 
weight were obtained from summaries presented in 
EPA (1985). 

The 95th Percentile. The distribution 95th 
percentile, denoted X 9 ' is the value for 
which the probability' of a value X less than 
X 95 to occur is 0. 95. Conventionally , it ha s 
been widely used as a measure of significance. 
For example, often in a t-Test, if the 
t-statistic exceeds the v alue t 5 (which is 
provided in tables and is based'6n sample size ) 
the alternate hypothesis is chosen over the null 
hypothesis, and vice versa . In terms of a ris k 
assessment, we use the 9 5th percentile as an 
estimated upper bound a measurement may take on, 
for example, daily intake of soil lead. 

Our approach to computing the 95th percentile i s 
c onservative. We select the maximum v alue 
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obtained from several independent methods for 
computing X. 95 . The methods are as follows: 

1) Assume Normality and use Eg. 7 (below) with 
seX) and X as input to solve for X. 95 ' 

2) Assume log-Normality and use Eg. 7 with the 
log mean and log standard deviation as input 
to solve for X 5' Note that it is 
necessary to tr~nsform back to the original 
data units. 

3) When sample sizes are greater than 20 use the 
empirical value for X 95 estimated by 
X = Y(0.95N), where Y(i) is the ith 
raR~ed data value (including non-detect 
values evaluated at the reported detection 
limit) and N is the sample size. When 0.95N 
is not an integer we choose the nearest 
integer value. 

4) when sample sizes are less than 20 we assign 
the maximum data value to X. 95 ' 

• 
(7) X. 95 = X + t. 95s(X) 

Use of the t-statistic in Equation 7 
incorporates the additional uncertainty 
resulting from estimation of distribution 
statistics, which may be based on limited sample 
data. From these calculations of the 95th 
percentile we conservatively select the maximum 
value to represent the 95th percentile for the 
data distribution of variable X. For the 
first-order uncertainty analysis we sUbstitute 
this value of X 95 into Eg. 6 to obtain the 
"adjusted" seX): This value of seX) is used in 
the first-order analyses, as discussed above. 

Monte Carlo simulation 

Monte Carlo simulation relies heavily on the 
computer. It is a method by which the · 
distribution of values a function may take on, 
such as Eg. 1, is actually computed by 
performing a sufficient number of iterative 
calculations using "real" and new input data for 
each individual calculation. 

The input requirements are the cumulative 
probability density functions for the 
independent variables. For Eg. 1 these 
variables are soil lead concentration, total 
suspended particulate matter, ventilation rate, 
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and body weight. By providing the cumulative 
distribution functions for these variables, 
random variates can be selected at appropriate 
frequencies, and used in repeated calculations 
to obtain the distribution of daily intake 
values. 

When the independent variables of a function are 
statistically correlated it is necessary to 
generate correlated random variates. Methods 
are available for computing mUltivariate Normal 
random variates, and likely other distributions 
as well. These techniques are mathematically 
more difficult, however, and computationally 
more demanding. 

Application 

A Monte Carlo simulation was conducted for the 
daily intake of surficial soil lead (Eq. 1). 
For this simulation we assumed the cumulative 
probability density functions for ventilation 
rate (Ve) and body weight (W) to be independent 
and Normal. The distribution functions for the 
remaining variables, soil lead (C) and total 
suspended particulate matter (TSP) , were based 
on measured data. The cumulative probability 
density functions for soil lead and total 
suspended particulates are shown on Figures 1-1 
and 1-2. 

A total of 1,000 daily intake values were 
computed in the Monte Carlo simulation. These 
data provide an estimate of the cumulative 
probability density function for daily intake of 
soil lead. This function, shown on Figure 1-3, 
is based on equation 1 and the independent 
variable cumulative distribution functions which 
we discussed above. 

From the cumulative probability density 
function, several other statistics describing 
the daily lead intake are readily available. 
Among those obtained f60m this simulation are 
the median, 5.03 x 10 mgLfg-day, and the 
95th percentile, 1.42 x 10 mgj kg-day. 

Discussion 

The performance of the first-order model can be 
evaluated by comparing the completed cumulative 
distribution function with that of the Monte 
Carlo simulation. Over the region of the 
distribution of primary interest in risk 
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