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EXECUTIVE SUMMARY

Studies were conducted to assess the feasibility of using the earthworm Eisenia
foetida to evaluate the toxicity of contaminated soils at the Savannah River Site.
Survival was assessed in several uncontaminated soils, including sandy loams and
clayey loams, as well as in soils contaminated with coal fines, ash, diesel fuel, and
heavy metals. In addition, behavioral responses, changes in biomass, and
bioaccumulation of heavy metals were assessed as sublethal indicators of toxicity.

The results indicate excellent survival of Eisenia foetida in uncontaminated sandy and
clayey soils. No amendment of these uncontaminated soils or addition of food was
necessary to sustain the worms for the 14-day test period. In contaminated soils, no
significant mortality was observed, except in soils have very low pH (< 3). However,
sublethal responses were observed in earthworms exposed to several of the
contaminated soils. These responses included worms clumping on the surface of the
soil, worms clumping between the sides of the test container and the soil, increased
burrowing times, reductions in biomass, and elevated concentrations of heavy metals
in worm tissue.

In conclusion, earthworm mortality is not a sensitive indicator of SRS soil
contamination, as evidenced by good survival of the earthworms in grossly
contaminated soils. However, several sublethal responses were identified that can be
used in assessing soil toxicity to earthworms. These responses include increases in
burrowing time, increased weight loss, and bioaccumulation of heavy metals.

1.0 INTRODUCTION

Soil toxicity tests, using the earthworm Eisenia foetida, are a widely recognized tool for
evaluating the toxicity of contaminated soils. Earthworms are ideal test organisms,
due to their continual contact with the soil, their ingestion of soil particles, and ease of
culture in the laboratory. Toxicity tests with earthworms are relatively simple and
inexpensive to perform and the test results can be used not only to determine soil
toxicity, but can also be used to determine uptake of soil contaminants by the worms
and the potential for movement of contaminants up the food chain.

Although earthworm toxicity tests may be a valuable screening tool for the rapid
assessment of waste sites at SRS and other DOE facilities, existing data indicate that
Eisenia does best in loamy soils that have relatively high amounts of humus or other
organic material, but generally will not survive for extended periods of time in the
sandy and heavy clay soils that are common throughout much of the SRS (Edwards,
1992). Therefore, if toxicity assessments are performed using Eisenia, it may not be
possible to distinguish between poor survival rates resulting from the effects of
unsuitable soil texture and those resulting from the presence of contaminants. The
primary objective of this task was to assess the feasibility of using earthworms for
toxicity screening of waste site soils at SRS, by evaluating worm survival and sublethal
responses in various uncontaminated and contaminated soils.
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This investigation involved three sets of experiments. The first set of experiments
assessed the survival of Eisenia in several uncontaminated soils from SRS in order to
determine if amendment of the soils, via changes in particle size distribution and/or the
addition of organic matter was necessary to prevent mortality during the 14-day test
period. These tests were necessary in order to be able to separate the effects of
unsuitable soil conditions from possible toxic effects of contaminants in waste site
soils. The second set of experiments assessed the toxicity of several SRS waste site
soils to Eisenia, using mortality as the test endpoint. The final set of experiments
focused on sublethal indicators of toxicity with Eisenia, using some of the same waste
site soils that were used previously, as well as one additional waste site soil.

2.0 METHODS
2.1 Culture Methods

The Eisenia foetida earthworms used in these experiments were obtained from Beaver
River Associates, West Kingston, Rhode Island in May 1994. Upon receipt, the worms
were placed in damp peat moss in three-gallon plastic containers (Rubbermaid tote
boxes) and fed wetted alfalfa pellets twice weekly, using the culture methods described
in La Tier and Landis, 1993. After a month, the worms were observed to be growing
very slowly and there was no evidence of reproduction in the cultures. At this time the
worms were transferred to composted horse manure and additional composted manure
was added to the surface of the cultures weekly to provide additional food.
Approximately every three months the worms were transferred to fresh composted
manure, and the old bedding material was discarded. This method of culture yielded
healthy cultures of worms with good rates of reproduction. All worms used in the
toxicity tests were clitellid adults, with an average weight of greater than 300 mg.

2.2 Soils

Soils were collected from three uncontaminated locations and five waste site locations
(Table 2-1). Approximately 20 kg of soil was collected at each location. The samples
were placed in plastic bags and returned to the laboratory for processing and analyses.
In the laboratory, a sample of each soil was dried at 105 °C for at least 24 hours and
water holding capacity was determined (La Tier and Landis,1993). Organic content
was determined by weighing approximately 10 g of the dried soil to the nearest 0.0001
g, ashing the sample in a crucible at a temperature of 550 °C for three hours, cooling
the sample in a dessicator and reweighing. Organic matter was reported as the
difference between dry and ashed weight. Metal analyses were performed on
composted manure, synthetic reference soil, and the soils collected from waste sites
known to contain metal contaminants, using inductively coupled plasma (ICP).

2.3 Toxicity Tests

Toxicity tests were conducted using the methods described in La Tier and Landis,
(1993) and summarized as follows. Approximately 220 g of soil was wetted sufficiently
to attain 75% water holding capacity. The soil was divided into three equal quantities
and each aliquot was placed in a glass pint canning jar. Ten adult clitellid earthworms,
with average weights of at least 300 mg were placed on the surface of the soil in each




sample jar and the lids were loosely screwed onto the jar. The jars were placed in an
incubator at 22 °C + 2 °C. At the end of 7 days and 14 days, survival rates were
determined by gently shaking the soil from the jars onto a tray and counting the number
of worms in the soil. After the 7-day observations, the soil was returned to the jars and
the worms were placed back on the surface of the soil.

2-Chloracetamide was used as a reference toxicant in the toxicity tests (La Tier and
Landis, 1993). Five concentrations of chloracetamide were added to a synthetic
reference soil that consisted of 70% fine silica sand (70 mesh), 20% kaolin clay, and
10% peat moss. The synthetic soil was then hydrated to 75% moisture content. The
LC50 values of the reference toxicant were determined. A negative control was also
established using the synthetic soil without chloracetamide, in order to determine
survival rates in the absence of the toxicant.

For the waste site soils, mortality was the primary endpoint in the initial round of testing
that was performed. However, in subsequent testing, several sublethal indicators,
including burrowing time, weight loss, other behavioral observations, and/or metal
bioaccumulation were also assessed. '

TABLE 2-1. Soils Selected for Acute Toxicity Testing with Eisenia foetida

Uncontaminated Soils

Orangeburg
Burma Road Clay Pit'

Dorovan muck?

Waste Site Soils

D-Area Coal Pile Runoff Basin
P-Area Coal Pile Runoff Basin
A-Area Burning Rubble Pit
Silverton Road Site

Steed’s Pond

Soil Type

Loamy sand; low organic
content

sandy clay loam; low organic
content

High water content;
high organic content
Contaminants
Metals, low pH
Metals, low pH

Ash, metals

Diesel fuel

Uranium, other metals

'Not a soil type, but a location. Includes subsoil layer of Orangeburg Association, but contains a much

higher percentage of clay.

2This soil was characterized, but not used for toxicity testing, due to changes in soil structure that occurred

during drying
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3.0 RESULTS
3.1 Evaluations of Uncontaminated SRS Soils
3.1.1  Soil Sources/Characteristics

Three uncontaminated soil types were collected for toxicity evaluations: Orangeburg,
Dorovan, and soil from the edges of the Burma Road clay pit. These three locations
are representative of sandy loams, organic wetland soils, and clayey loams,
respectively, and together provide a reasonable representation of the major types of
soil that are present at the SRS. The characteristics of each of these soils is presented
in Table 3-1.

Table 3-1. Characteristics of Orangeburg, Burma Road Clay, and Dorovan Soils

Parameter Orangeburg Burma Road Clay Dorovan
Percent clay 4 to10 20 to 45 51020
Percent organic matter 0.5t0 2 0.5t02 >60

pH 45t05.5 45t05.5 36t04.4
Moist bulk density (g/cc) 1.35t0 1.55 1.60to 1.75 0.25 to 0.40
Permeability (in/hr) 2.0t06.0 0.6t02.0 0.6t0 2.0
Water capacity (infin) 0.06 to 0.09 0.11t0 0.14 0.25 to 0.50

Source: U.S. Department of Agriculture, Soil Conservation Service. 1990. Soil Survey of Savannah River
Plant Area, Parts of Aiken, Barnwell, and Allendale Counties, South Carolina.

The Dorovan soil was an extremely wet organic muck that contained approximately
60% organic material. When performing soil toxicity tests, soils are typically dried and
then rehydrated to 70% water holding capacity. When the Dorovan soil was dried, it
formed dried chunks of soil that would not rehydrate to a soil which resembled its
original condition. Therefore, although water holding capacity and percent organic
content were determined for this soil, toxicity tests were not performed with it. The
remainder of Section 3.1 focuses on the Orangeburg and Burma Road clay pit soils.

In the initial investigations, it was believed that some amendment of the soils would
probably be necessary to provide suitable substrate for the earthworms, so in addition
to performing toxicity tests on these two soils, the Orangeburg soil was modified by
sieving it through a 60 mesh sieve, in order to remove coarse sands. In addition,
unsieved Orangeburg and Burma Road clay pit soils were amended by adding 5% and
10% (by weight) organic matter (peat moss) to the soil. Toxicity tests were run on
these amended soils concurrently with the unamended soils.



3.1.2 Results of Toxicity Tests Conducted on Uncontaminated Soils
The results of the toxicity tests that were performed on uncontaminated soils are

summarized in Table 3-2 and presented in entirety in Appendix 1.

TABLE 3-2 Percent Survival of Eisenia foetida in Amended and Unamended SRS
Reference (Uncontaminated) Soils.

SOIL TYPE REP.1 REP.2 REP. 3 MEAN
Orangeburg 100% 100% 80% 93%
Orangeburg + 5% organic 100% 100% 100% 100%
Orangeburg + 10% organic  100% 100% 90% 97%
Orangeburg, 60 mesh 100% 100% 100% 100%
Orangeburg, 60 mesh + 5% 100% 100% 100% 100%
organic

Orangeburg, 60 mesh + 100% 100% 100% 100%
10% organic

Burma Road clay pit 100% 100% 100% 100%
Burma Road + 5% organic 100% 100% 90% 97%
Burma Road + 10% organic  100% 100% 90% 97%

The results of the toxicity tests show acceptable levels of survival (>90%) for all of the
unamended and amended soils that were tested. These results indicate that the sandy
and clayey soils that dominate the SRS will support earthworms for the duration of a
14-day test and the results suggest that amendment of waste site soils will probably be
unnecessary, unless the waste site soils are extremely coarse-grained.

3.2 Acute Toxicity of SRS Waste Site Soils
3.2.1 Soil Sources/Characteristics

Five waste site soils from the SRS were evaluated for acute toxicity. These soils and
classes of toxicants associated with them are listed in Table 2-1. Soil Characterization
data are presented in Table 3-3. Metal analyses for the D-Coal Pile Runoff Basin, P-
Coal Pile Runoff Basin, and Steed’s Pond, as well as for the composted bedding
material and a synthetic reference soil are presented in Table 3-4.

The results of the metals analyses indicate that the compost had higher concentrations
of calcium, potassium, magnesium, manganese, sodium, and zinc that the waste site
soils. The synthetic reference soil had higher concentrations of calcium than the waste
site soils. Of the remaining metals, most were higher in the waste site soils than in the
compost or synthetic reference soil. The two coal pile runoff basin soils were fairly
similar, with greatly elevated concentrations of aluminum and iron, and somewhat



elevated concentrations of arsenic, barium

nickel, lead and vanadium.

» beryllium, cadmium, cobalt, chromium,

Steed’s Pond had very high concentrations of aluminum, chromium, iron, nickel,
uranium, and vanadium, and somewhat elevated concentrations of arsenic, barium,
beryllium, cadmium, cobalt, copper, and lead. Concentrations in the soils vs.
earthworms is discussed in Section 3.4.4.

Table 3-3 Soil Characterization Data for Test Soils

Soil

June-July 1994
Orangeburg
Burma Road Clay
Dorovan
Silverton Road Waste
Site
A-Area Burning Rubble
Pit
D-Coal Pile Runoff
Basin
P-Coal Pile Runoff
Basin

April 1995
D-Coal Pile Runoff
Basin
DCPRB + Compost
P-Coal Pile Runoff
Basin
Steed's Pond
Compost
Artificial Soil

pH

5.20
5.04
4.05
5.71
5.46
2.61

3.39

2.33

2.62
3.38

3.65
5.64
6.19

% Organic Content Water Holding

1.90
1.24
72.53
16.66
4.03
18.52

18.83

Capacity

27.86 mi/100g
40.68 mi/100g
166.6 mi/100g
106.49 ml/100g
26.32 ml/100g
46.02 mi/100g

52.53 ml/100g

3.2.2 Results of Acute Toxicity Tests Conducted on SRS Waste Site Soils

The results of acute toxicity tests conducted on Eisenia foefida in five SRS waste site
soils are summarized in Table 3-5 and presented in entirety in Appendix 2.




Table 3-4 Metal Concentrations (mg/kg) of Reference Soils and Waste Site Soils

Metal Compost  Artificial Soil DCPRB PCPRB  Steed's Pond
(mg/kg)

Aluminum 877 1490 4800 6020 29700
Arsenic 0.54 2.66 27.9 12.9 17.5
Barium 21 19.8 49.8 48.9 99.6
Beryllium 0.04 0.14 0.39 1.26 0.75
Calcium 3470 1470 224 380 142
Cadmium 0.37 0.11 1.22 0.45 1.22
Cobalt 0.6 0.2 1.46 2.99 3.7
Chromium 2.09 5 8.69 14.1 98
Copper 17 2.41 11.1 16.6 51.5
Iron 1150 2070 34900 12700 33700
Potassium 1820 27.8 494 140 200
Magnesium 1560 70.7 244 100 241
Manganese 174 5.77 25.6 8.59 141
Sodium 353 9.73 95.1 68.5 36
Nickel 0.98 0.46 6.23 6.93 745
Lead 4.85 2.65 11.1 6.5 47.5
Antimony 0.58 <DL 0.15 0.25 0.37
Selenium 1.09 <DL 1.42 2.01 0.75
Uranium 0.04 <DL 2.17 1.37 2140
Vanadium 2.91 10.4 23.9 32.5 73.7
Zinc 162 2.51 12.7 7.54 55.5

Table 3-5 Percent Survival of Eisenia foetida in SRS Waste Site Soils

SOIL TYPE REP. 1 REP. 2 REP. 3 MEAN
June/July 1994

D Coal Pile Runoff Basin 100% 100% 100% 100%
P Coal Pile Runoff Basin' 100% 100%
A Burning Rubble Pit 90% 90% 90% 90%
Silverton Road Site 100% 100% 100% 100%
March/April 1995

D Coal Pile Runoff Basin 0% 0% 0% 0%
D CPRB + 50% compost 100% 100% 100% 100%
P Coal Pile Runoff Basin 100% 100% 100% 100%
Steed's Pond 100% 100% 100% 100%

'Only one replicate was tested.
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The results indicate that with the exception of the D-Area coal pile runoff basin in April
1995, the waste site soils were not acutely toxic to Eisenia foetida. This waste site soil
was not toxic when tested in July 1994. The difference in toxicity results in probably
due to differences in pH The toxicity tests were performed on samples collected at
different times (July and March) In July, the pH of the soil sample that was tested was
2.84, while the pH of the soil sample that was collected in March was substantially
lower (2.33; Table 3-3). These toxicity results suggest that mortality of Eisenia foefida
is not a sensitive indicator of contamination for SRS waste site soils, since the soils that
were tested contained very high concentrations of contaminants.

3.3  Results of Toxicity Tests Conducted Using a Reference Toxicant

Two positive control toxicity tests were also performed using the reference toxicant, 2-
chloracetamide, in order to document the sensitivity of the worms to a chemical for
which there well-documented toxicity data (Table 3-6). These results indicate that the
LC50 values (41.75 and 47.5 mg/kg) are reasonably close to the value reported in the
literature (38.5 mg/kg; Edwards, 1984). These results suggest that the worms from our
culture were healthy and responded normally to the reference toxicant. They also
suggest that the responses of the worms in the waste site soils are credible.

Table 3-6 Percent Survival of Eisenia foetida in Toxicity Tests
of a Reference Toxicant (2-Chloracetamide)

Test Conducted in September 1994
Concentration (mg/kg) Rep.1 Rep.2 Rep.3 Mean
0 100% 100% 100%  100%

28.5 ’ 100% 100% 100%  100%
38.5 90% 100% 100% 97%
50 20% 70% 20% 37%

LC50=47.5 mg/kg

Test Conducted in April 1995
Concentration (mg/kg) Rep.1 Rep.2 Rep.3 Mean

0 100% 100% 100%  100%
30 100% 100% 90% 97%
38.5 80% 60% 80% 73%
45 20% 20% 20% 20%
55 0% 0% 0% 0%

LC50=41.8 mg/kg

3.4 Sublethal Responses of Eisenia foetida to SRS Waste Site Soils

In the third round of testing, soils collected from the D-Area Coal Pile Runoff Basin and
P Area Coal Pile Runoff Basin were retested, with the intent of focusing on sublethal
indicators of toxicity. In addition, soil from the old pond bed of Steed’'s Pond was
tested. Steed’s Pond received effluents from M-Area and contains elevated
concentrations of uranium and other metals. Because the D and P Coal Pile Runoff




Basin soils contained virtually no organic matter for the worms to eat, one additional
treatment was tested, which consisted of a 50/50 mixture of D-Area Coal Pile Runoff
Basin soil and compost. In addition to mortality, measurement endpoints included
burrowing time, distribution in the soil, initial and final weights of the worms, change in
weight, and percent weight loss.

3.4.1 Burrowing Time

The average time required for all of the worms to burrow into the soil when initially
placed on the surface of the soil ranged from 5.5 minutes for the compost to >1 hour
for the D-Coal Pile Runoff Basin and D-Coal Pile Runoff Basin + Compost treatments
(Table 3-7). In the case of the D-Coal Pile Runoff Basin treatment, the worms never
burrowed, but were found dead on the surface of the soil at the end of three days. The
time required for the worms to burrow into the compost treatment was statistically
compared to each of the other treatments, using a Mann-Whitney U Test. The results
indicate that burrowing time was not significantly different for the artificial soil
(p=0.6579), but was significantly longer for each of the waste site soils (Table 3-8;
Appendix 4). Thus, burrowing time appears to be a good sublethal indicator of
potential stress.

Table 3-8. Results of Mann-Whitney U Tests for Burrowing Time and Weight Loss

Treatment Burrowing Time Weight Loss
Reference soil 0.6579 0.0495
D-Coal Pile Runoff Basin 0.0369 -2
P-Coal Pile Runoff Basin 0.0495 0.0495
D-Coal Pile Runoff - 0.0369 0.0495

Basin + Compost

Steed’s Pond 0.0495 0.0495

All results are compared to the results for the Compost treatment. P<0.05 is
statistically significant.
#100% mortality; weight loss could not be determined.

3.4.2 Weight Loss

The earthworms in each of the treatments, including the compost and the artificial soil
lost weight during the course of the 14-day test (Table 3-7), which suggests that the
test conditions are somewhat stressful to the worms. The worms were reared in large
(40 to 60 liter containers), and it is likely that the stress of the worms being handled
while sorting and weighing them, and the stress of being placed into small (1/2 liter)
containers affected them to some extent. The average percent weight loss of the
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worms during the 14 day test ranged from 12.8% for the compost to 25% for P-Coal
Pile Runoff Basin. In the case of the D-Coal Pile Runoff Basin treatment, the worms
experienced 100% mortality within a few days, so percent weight loss could not be
determined. The percent weight loss was statistically compared to each of the other
treatments, using a Mann-Whitney U Test. The results indicate that percent weight loss
was significantly greater for each of the treatments, including the artificial soil (Table 3-
9; Appendix 4). Thus, percent weight loss appears to be a good sublethal indicator of
potential stress.

3.4.3 Distribution in the Soil

Observations during the first round of toxicity tests suggested that worms that were not
obviously stressed were found distributed fairly evenly throughout the soil, while those
in some of the treatments were found clumped together either in the bottom of the
container or against the side of the container between the soil and the glass.
Occasionally, the worms refused to burrow at all and remained clumped together on the
surface of the soil. In order to determine the utility of using distribution as a sublethal
indicator of stress, the distribution of the earthworms in each treatment was noted.

The worms exposed to the D-Coal Pile Runoff Basin soil refused to burrow, while those
in the P-Coal Pile Runoff Basin soil were found clumped together in the bottom of the
jars. In the remainder of the treatments, the worms were fairly evenly distributed (Table
3-7). This suggests that extreme pH probably is responsible for the clumping behavior
of the worms, but that the worms do not exhibit clumping behavior in some waste site
soils. Therefore, although clumping certainly appears to be an indicator of severe
stress, even distribution does not necessarily indicate lack of stress.

3.4.4 Bioaccumulation of Metals

As discussed in Section 3.2.1, the waste site soils contained elevated concentrations of
most of the metals that were tested. However, fewer metals were found at elevated
levels in the earthworms. In worms exposed to the coal pile runoff basin soils,
aluminum, iron, lead, and nickel were slightly higher than those exposed to compost or
artificial soil, but generally concentrations were less than a factor of two higher.
However, in earthworms exposed to soil from Steed’s Pond, barium, chromium, iron,
manganese, lead and vanadium were somewhat elevated, while aluminum, nickel, and
uranium were much higher. Aluminum levels were approximately 10 times higher in the
Steed’s Pond earthworms, nickel concentrations were approximately 25 times higher,
and uranium, which was not detected in earthworms from the other treatments
(detection limit was approximately 0.5 mg/kg) was detected at an average
concentration of 116.67 mg/kg in earthworms from Steed’s Pond.

These results indicate that many metals will bioaccumulate in earthworms. Elevated
concentrations of these toxicants in earthworms can be used as an indication of
exposure, and can also provide information useful in predicting the movement of metals
to through the food chain to higher trophic levels. Elevated body burdens of metals is
not necessarily an indication of stress, however. Further studies of the physiological
responses of earthworms to elevated body burdens may be needed to document stress
resulting from metal exposure.

11

4



Table 3-9. Average Metal Concentrations (mg/kg) in Eisenia foetida Exposed to
Reference and Waste Site Soils

Metal Compost  Artificial Soil DCPRB PCPRB  Steed's Pond
(mg/kg)

Aluminum 53.83 66.1 107.27 129.67 576.67
Arsenic 10.46 17.19 7.58 7.67 114
Barium 1.02 1.11 0.68 0.7 3.75
Beryllium 0 0 0.01 0.01 0.01
Calcium 3620 3630 3563.33 3473.33 2786.67
Cadmium 5.94 5.87 5.1 6.12 6.5
Cobalt 7.99 9.93 5.82 7.59 10.03
Chromium 0.53 0.71 0.9 0.58 2.11
Copper 14.53 11.57 11.47 16.63 15.8
Iron 366.33 435.33 571.67 404.33 889.33
Potassium 6123.33 5840 6466.67 5306.67 5540
Magnesium 954 669.33 701 683 631.33
Manganese 16.6 7.36 10.05 10.38 49.17
Sodium 6790 5143.33 6543.33 4886.67 5363.33
Nickel 0.85 0.8 222 2.07 22.1
Lead 1.09 1.2 1.12 1.35 6.77
Antimony 2.62 2.6 1.99 2.22 2.13
Selenium 4.27 4.6 4.11 4.74 4.67
Uranium <0.45 <0.51 <0.44 <0.58 116.67
Vanadium 0.27 0.45 0.35 0.28 1.38

Zinc 112.67 110.67 102.57 113.67 119.67

4.0 CONCLUSIONS

In conclusion, earthworm mortality is not a sensitive indicator of SRS soil
contamination, as evidenced by good survival of the earthworms in grossly
contaminated soils. However, several sublethal responses were identified that can be
used in assessing soil toxicity to earthworms. These responses include increases in
burrowing time, increased weight loss, and bioaccumulation of heavy metals in soils
that contain elevated levels of metals.
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APPENDIX 1

Bench Sheets for Toxicity Testing of Uncontaminated Soils




EARTHWORM TOXICITY TESTING BENCH SHEET

Source A arnc Rd Clay Seil  piution/Concentration ( ¢¢2¢

Date Collected __6/27217Y Collected by W.L- Sf’ o+ /S. N Sydew

Start Date 2/7 174 End Date 221l 7Y

pH §00L{ pHmeter orien I°9 Og /‘ (/L/

pH 4 Buffer £isbe~ S% 2§-5eo  7Buffer Fishe~ SG (©7-5<°
(et # 93 52079 (¥ H 942613 -y

—¥p 7 a5~ <y B4

Parameter Rep 1 Rep 2 Rep 3

Number of worms L@ (o /0

7-Day Survival o f19 (1«/1° ja/10

14-Day Survival Lefio /10 Lo/ o

Notes/Observations:

I4~d<ys  eeres Jid ot e -buwrreey ofpbem T —d<y
cluck,

Rapp > — orx soce,  y<t—y Sluggidrh
1 ? 77




EARTHWORM TOXICITY TESTING BENCH SHEET

Source Awtne AL Clay Seil Dilution/Concentration _7 S 7« S<il s

&/\7 C‘,"‘\(
Date Collected 6 / 7Y Collected by L. (. SU,VJ el / S. . Sy d ey
Start Date 7/ 7/ 77 End Date 9/l 7Y
pH pet presued pH meter —
pH 4 Buffer _— pH 7 Buffer -
Parameter Rep 1 Rep 2 Rep 3
Number of worms O Lo e
7-Day Survival 1o/l (af10 {10
14-Day Survival \0/1” le/io ali o

Notes/Observations:




EARTHWORM TOXICITY TESTING BENCH SHEET

Source Surna R Soil

Date Collected © [221 59

Start Date 7/7/7‘/

pH Mot hresuced
pH 4 Buffer -

Parameter Rep 1
Number of worms L@
7-Day Survival tefi1o
14-Day Survival tof e

Notes/Observations:

Dilution/Concentration 7922 s<i/ (e 7e ecngaur<

Collected by W-t- Spect# /S 4 sydewy

End Date 7/2‘/6‘/

——

pH meter
pH 7 Buffer —
Rep 2 Rep 3
o 1 O
Lo/t © 270
(o/10 2/7 0

i




EARTHWORM TOXICITY TESTING BENCH SHEET

Source ar Ny 5 y Seil Dilution/Concentration _jo = 2«

Date Collected ___ &[4 [ 94 Collected by (-l Sgoct¥ /S mr Sy decy
Start Date 61699 End Date ¢l3elqy

pH 5. Lo pH meter Oeien L1 0314 vy

tshe~ s4 9%~5©°
pH 4 Buffer (or 435267 —u <S50 7 Buffer Y s & 1o~ o

- et 94 —2
Ve eryemic metm= L Do “p si%e 7
Parameter Rep 1 Rep 2 Rep 3
Number of worms Lo Lo [Ke)
7-Day Survival Lo/to t 0/rc 3/ /0
14-Day Survival (/19 l</10 g/ 0

Notes/Observations:




EARTHWORM TOXICITY TESTING BENCH SHEET

Source oo & wy Seul
Date Collected ¢/14]ay
Start Date 6liglay

oH G413

pH 4 Buffer £isher SG9%-_sw0
(cx 933207 =29

<= y ale s
Parameter Rep 1
Number of worms Lo
7-Day Survival te/to
14-Day Survival L6/

Notes/Observations:

Dilution/Concentration 20722  ©eaameS 4, )
lo?e 0")4«:c(¢<+
Collected by &J. L. Su,ucﬁ”‘ AN AR oy eSS
L

End Date 6l30( 7Y
pH meter Urten D F o3/LYY
pH 7 Buffer Cisber S4& 107 —S%0
(ot 7472613 2y
Ry glo<
Rep2 Rep3
1o | G
Ld_/ﬁ’_ lal70

e g e



EARTHWORM TOXICITY TESTING BENCH SHEET

Source Irony Sy Seil

Date Collected £/14/ 7y

Start Date 6liglgY

pH Y. 96

pH 4 Buffer Fisher S& 78-570
Let B 93 85207-29

<ty alss

Parameter Rep 1

Number of worms Lo

7-Day Survival Lelte

14-Day Survival lefto

Notes/Observations:

Dilution/Concentration 7 § 2¢ ©ra5.§ wyy S2°
e oD Gnl

(pee<t—
}“’MISS)

Collected by &J-C: Spyect /S Sydocy
6l3el7y

End Date
pH meter Frica I T 3/6Y4Y
pH 7 Buffer £ .sbe S 07~ So0
Cet TY42613-2Y
<xp 8/ac

Rep 2 Rep 3

_lo lo

le//o Lo/ 10

te/ro te/10




EARTHWORM TOXICITY TESTING BENCH SHEET

Source Or S uy, Sieced 6 Olg;l_fxgoi/Concentration (e€7e seil
Date Collected __ 6 /74 [ 54 Collected by L.l Spoct? /SN, Syd=u
Start Date cl=1lay End Date 21 s[1y

pH «. 77 pH meter orien TT 0316 vY

pH 4 Buffer Fisber s4 73 -5o¢ pH 7 Buffer pisher S4 101 ~Soo
/s ar7av~“q =2.5 Pe

Parameter Rep 1 Rep 2 Rep 3

Number of worms (o le 1o

7-Day Survival Lefes tof 10 ef1 0

14-Day Survival Lefio (ofte l d// 0

Notes/Observations:




EARTHWORM TOXICITY TESTING BENCH SHEET

Source 0"“")15%? S j-eved &°

Date Collected 6// 7/ 79
Start Date ¢lzila4

pH 4 Buffer [ishe S8 995X
et 9% 2729

Parameter Rep 1
Number of worms |9

7-Day Survival %/10
14-Day Survival Blro

Notes/Observations:

leedS . oS P sl
Dilution/Concentration
S~ >6 Ve cf_ [_v‘ « 3L

Collected by (J. L. SoUCL+' A Q’\do(.\}
End Date 2[5 (7Y

pH meter Oprien T 03[(‘~/y

pH 7 Buffer £ishrr S48 (o77~5°°
(e 9Y2613-2Y

Rep 2 Rep 3
(o Lo
[o/10 (/10
B/ 10 (e/10




EARTHWORM TOXICITY TESTING BENCH SHEET

7a S‘& ¢ /
{ fotw Q 79
Source TranpSuy S16 Dilution/Concentration _( ¢ 2 ¢ / o<t fn-ss
Date Collected __ 6 [ 14157 Collected by U.L. S ';L(CLT /SN Syday
Start Date Q{’L‘M\{ End Date 2(S [y
pH Ho° pH meter orien LT 0%169Y
pH4Buffer Cisher S585%  y7pyger pushe S8 (97-59C
LT 9% $207-1Y Le ¥ gy 2613 ~2Y

Parameter Rep 1 Rep 2 Rep 3
Number of worms [¢ [@ /o
7-Day Survival {of10 (o/16 16/7 6
14-Day Survival ol (e tel1o (c/10
Notes/Observations:

/"“C(")( = ﬂl'p [ L Ly ert— S UG-)( f/hj?ifl\

[‘:M’ Mgzt 4 o TN FITRARIOK, ?

: { '
| TP | P S



APPENDIX 2
Bench Sheets for Toxicity Testing of Contaminated Soils




EARTHWORM TOXICITY TESTING BENCH SHEET

Source 0 ceal file e «AF Kesin Dilution/Concentration _Log 2
Date Collected __ 2 /S (7Y Collected by _&J. L. SFckf'/S./U- Sydew
Start Date 2072 [ad End Date 2l Y
C
pH 2.8 / pHmeter grié~ TT o3/ YY
Fishe $49%¥-5¢°° N s~ 5e
pH 4 Buffer (.t 935297 -y pH 7 Buffer Fisber G942 32y
7o 0(~7¢h(<.. = l%‘.§2>°
Parameter Rep 1 Rep 2 Rep 3
Number of worms \o Lo Lo
7-Day Survival /i to/1o Lo /10
14-Day Survival volic lo/1o 1 0/70
Notes/Observations:
D-dey oS e (ol Led o T Swface ~ Lal pece—
7 | N
Lappored.  Woclas o= tnectice Glo fiesT et oced
Lu¥ becare actice (,_,‘7"'(,@;\ [ baiadC of < o0l

I dey — tyorens il Galled o on  sunface —

nLoet— \,o\//\o(—v—((‘/,

Contrininat — co-l IIIU+ICL\,G7L€J



EARTHWORM TOXICITY TESTING BENCH SHEET

asin

Source Pl Prl Ru,Af A Dilution/Concentration [oc?
Date Collected 6/ 17174 Collected by /-¢. 5")”‘“— /S # g yolecd
Start Date 6l23(2Y End Date 7/2/74
pH 3.3 9 pHmeter  drien FT O03)6vy
pH 4 Buffer Firher 34 98-599  py7pyffer Fisher S4 197-590
(et 93 207 -1Y Led 942613~y
axp oy <yp ¥l 76
Parameter Rep 1 Rep 2 Rep 3
Number of worms 10
7-Day Survival teflo
14-Day Survival ro/lo
Notes/Observations:
TOF pay ceplice®, since [T Seered
ferbhfel  phed erts cay pucice (5 +his

wa.f"’( Se by

IM—dep = guessad  wyrong

Tert oill Le

pe <t Sl R epficoks et e [ado ot
/ 14




EARTHWORM TOXICITY TESTING BENCH SHEET

Source A A == Burnio ﬂu%ldo ‘+Dilution/Concentration ( cc /s

Date Collected 7 / s 77

StatDate 2(6l7Y

o 5. 44

Feshe G G8~-59°
pH 4 Buffer (-+ A3 $S2.07-~td

7 orant s 3 H.2 2o

Parameter Rep 1
Number of worms o
7-Day Survival 1/te
14-Day Survival Uio
Notes/Observations:

Collected by &J. L. Su)ucl\f‘ /S M Sydecy

End Date 0) l”-ol 79
Orl1en IT 03169Y

f:;gL,v SA (07 ~5<=@
pH7 Buffer (<t 9942 613-"24

pH meter

Rep 2 Rep 3
Lo 1 o
/lo AL
s/ o /1 o

’)-—-4<—</S — 4Pl tyee actice o [_?<(,\4w‘,.cr ho(—év\,_-‘(/}/
4 7 7

"



EARTHWORM TOXICITY TESTING BENCH SHEET

Source Siluerdon Burntag /Q‘_‘;’_bL‘Dilution/Concentration Loe?e
Date Collected _ 72/ S [ 7Y © Collected by &L Specct [S. M Sydew
StartDate  7[7[Y EndDate _7[21l5Y
pH S.7/ pHmeter Oricn TT 93/69Y
¢ S6 95 -5°° Friber SR o7 . swoO

pH 4 Buffer FﬁL‘lo"' 3sroi-29  pH7 Buffer
Vo Or9enlc o 16.66 /o

Ce T 9“{1613—’20/

Parameter Rep 1 Rep 2 Rep 3
Number of worms to Lo lo
7-Day Survival 1o/ie Lo/t (o /io
14-Day Survival /1o vo/(o lo /10
Notes/Observations: -

- dey s+mde.} weter ety of Re;o: [ oL
D-dey Rep 1 Pl werns Frond ol Calf <k S-:

ﬂ(!‘oS 202 (sectns dioteiloded 2 vtly ’H—\r'Hchv’f‘ Sei/
1A d«y [ 5by ety o @/zv 2

Cendntitnat = ash




EARTHWORM TOXICITY TESTING BENCH SHEET

2 - clhileracetaia Lo
Kedo& (-F Fro 4Ty
Date Collected

Source

Statpate  qlz 194

pH £€.635

pH 4 Buffer _Fisher s4 G¥-Seo
eV gy son07-2Yy

=¥p 9 , as”

Parameter Rep 1

Number of worms \©

7-Day Survival \0/ e

14-Day Survival lo / 1o

Notes/Observations:

Dilution/Concentration __ O i~ k) //Kfy (c=atr -/)

Ge(ie‘;f’\edby WL sgeclT”
tolvlay

End Date

pHmeter ovri4~n =TT 0O31(YY

Fisber S4& [e7-Fwo

(«+ B Y2613 -2y
< \p % /96

Rep 3

pH 7 Buffer

Rep 2
o o)
to/ 1o \0//0

10/10 (0/10




EARTHWORM TOXICITY TESTING BENCH SHEET

Source 2 ~clleract=iide
Ked’ L-F GloHTT
Date Collected

Start Date lz |98
pH 6. (Y
. o S5 - <
pH 4 Buffer Fisb S 7957
et # 4935207~ LY
<% aley
Parameter Rep 1
Number of worms | ©
7-Day Survival ¢
|o

14-Day Survival

Notes/Observations:

Dilution/Concentration _22. S tny /X5

Ceﬁe;t"ed‘by L. L. Spech
7

End Date [a/TIf‘y

pHmeter Orié~ L1 03/(HY

Fisker €6 ()~ V7°

pH 7 Buffer
(e £ g42613-2Y
<wp. Bl
Rep 2 Rep 3
(e lo
(o I8z

o |0

'



EARTHWORM TOXICITY TESTING BENCH SHEET

Source ’L”th’ﬁc\akl'\—\l‘l&-

Date Collected

Statpate 9194

L, _ Swo
pH 4 Buffer Fisher Sty

L gy g2t

=p gla v
Parameter Rep 1
Number of worms \ o
7-Day Survival o
14-Day Survival 4

Notes/Observations:

Dilution/Concentration 3 8.5 L«\;./ {2

~
Coftected by __ . L SpectF
(els [as

Opio~n TT O0%)EYY

isbe. jo7 3 T©
pH7Bué§ar >4
LeT & 9426/13-2Y
194
Rep 3

End Date

pH meter

=T
Rep 2
lo e)

(o 10

o jo




EARTHWORM TOXICITY TESTING BENCH SHEET

Source 2 - cUleracrtai; o
Date Collected -

StartDate _9l= 1] 9Y

pH 6.6%5

pH 4 Buffer FULW' S8 9%~ oo
(T 1= 93§21 -2Y

<y dlas
Parameter Rep 1
Number of worms (o
7-Day Survival 2
14-Day Survival L

Notes/Observations:

Dilution/Concentration _S2_t.5/Xy

Sdichedby _ UG Sprett
End Date te/s (ay
pHmeter ~ Orin pt 93 L49Y

pH?Buffer E;SLZ/' Sq 107*§06
(T #H 992613 ~2Y

ayp %L
Rep 2 Rep 3
7 | o
7 2.
- 2




APPENDIX 3
Bench Sheets for Sublethal Responses Toxicity Tests



EARTHWORM TOXICITY TESTING BENCH SHEET

Source Compos T
Date Collected _ 3 [ (5 [9 5
StatDate _4(S (95
pH s.6Y

pH 4 Buffer fisher S6 9%~ SO0
Lot # 93 $207~2y
_Xp . Alay

Dilution/Concentration (99 2o

Collected by (. L. Spe SN e

End Date “(l(ﬁ{?r

Oriten =T 03 164Y

pH meter

pH 7 Buffer Fisher S@ (07-5°0

Lot # 9421613 -2g

Parameter Rep 1 Rep 2 Rep 3
Number of worms Lo Lo (O
Burrowing Time (minutes) S .S tia S.6 tnin S Y aia
Initial Weight (g) 3.0y 3.22/1 2, 378%
Mean WyWorm (g) 0.30 %2 o0.%221 o0LE7T
14-day Final Weight (g) 2. & S'S™ 2,379 2.485
Mean Wi/Worm (g)~ 0.2( 5% 0,2%37Y 0.24% S
A Weight/Worm 0.0 57 0.0347 6.03%Y
% Weight Loss .1 10,8 (3.7
7-Day Survival Lo 1O e,
14-Day Survival Lo 1 0 (O
Notes/Observations:

) —-dh,y Lrer S  ueR  eutaly disxeil ey

WortS ek tvanly (isthribated

[~ ds’y

|



EARTHWORM TOXICITY TESTING BENCH SHEET

Aetificisl soil
(v\cDa"‘; . Ccentkeel )
Date Collected

Source

Dilution/Concentration loo 2o

Collected by . L- Spe el T

Start Date q(slas End Date qlialss
pH 60‘? pHmeter Octen 1T 03164y
pH 4 Buffer FAsher S6 9%~ S0° pH 7 Buffer Fisher S (07-§°0
Lot #9423 $207~2y Lot & 9y2r613-2y
axp. Alay axp . Floe
Parameter Rep 1 Rep 2 Rep 3
Number of worms Lo LO [ ©
Burrowing Time (minutes) S 2% 2:38 Yloo
Initial Weight (g) 3. 2410 2.(320 2. %060
Mean WyWorm (g) o, 24 0.3(82 0.2894
14-day Final Weight (g) 27S53 2,712 2.2.29
Mean W¢/Worm (g) ' 0.21755 0.2~ 0.22220
A Weight/'Worm 0,04 %¥ o. 0470 0. .0SFh
% Weight Loss (S, 14. 3 2.0.9
7-Day Survival Lo (9o o
14-Day Survival Lo (d Lo
Notes/Observations:
7—-d<y wertsS  at eve, t(;,r‘\\r\ié wFed
IH{—d<y oris  ae  guely iS5l ched




EARTHWORM TOXICITY TESTING BENCH SHEET

D conl Pile Ry, AF

{oe?o

Source Dilution/Concentration
/s as N

Date Collected _>129(4 5~ Collected by _W.L. SpectT
Start Date 9{{?1‘7{ End Date Lll(‘z/‘if
pH 4 Buffer fisher S6 9%~ S09 pH 7 Buffer FiSher S (07-S¢90

Lot # 93 $207-~2y Lot # 94y2613-2y

2xp. alay LN p . sl9¢6
Parameter Rep 1 Rep 2 Rep 3
Number of worms { O 10 [ O
Burrowing Time (minutes) = [ Lr > [ Ly 2 [ L~
Initial Weight (g) 2 ¥25 3, 19% 2,859
Mean Wy/Worm (g) 0. 12823 0.319% 0.2%8T7
14-day Final Weight (q) - - -
Mean W¢Worm (g) _ — —
A Weight/Worm _ — —
% Weight Loss o e —
7-Day Survival O O O
14-Day Survival
Notes/Observations:

~) —~d<.y ,Q,br l [ 6\/( usrrk S R ga +&k YA Lo
; ! ,
Seil 9 dead. TL*/ net- Suprened, Repp 3 &l

N {
werts et G 1R (el aggiach Y RSN

o c(«—\u..b. Al ee deed,




EARTHWORM TOXICITY TESTING BENCH SHEET

Source P Conl Pile Ru.et

04'\5;4

Date Collected 2 [2q ls s
qlelgs

Start Date
pH 3. 'S r.

pH 4 Buffer fisher $6 9%~ S0°
Lot #F43$207-2y
_Xp. alay

Dilution/Concentration Loo2e

Collectedby W.L. Spe e T

End Date ql=zolas

pHmeter oOriena TT 0316"4‘(

pH 7 Buffer Fisher S 107-590

Lot # 44=613-29
ANp . slo¢

Parameter Rep 1 Rep 2 Rep 3
Number of worms Lo LO Lo
Burrowing Time (minutes) /4090 2.3 3.5
Initial Weight (g) 3,000 2..59Y 4, 037
Mean WyWorm (g) . 3000 L2399 30357
14-day Final Weight (g) 2. 2°% 2.19% 2,099
Mean Wy¢Worm (g) o.220% 0.229% 0BT
A Weight/Worm 0, 0792 0.05 %4 0.684%
% Weight Loss 6.4 0.6 27.9
7-Day Survival Lo Lo e
14-Day Survival lo (O [ O
Notes/Observations:

Y- day eSS ee all Galled oy 2 s ettoer

LetTwee, +~  ¢1le

of the jar e 4l s0il,

1



EARTHWORM TOXICITY TESTING BENCH SHEET

Source P _Conl bila Rt pution/Concentration 5o o
-4 Ca‘d\r":t
Date Collected _ % (24 [a 5~ Collected by W.L. Sge She
StartDate < lelay” End Date Ylzolss
pH 2. 672 pHmeter Opriten TT 03 1649Y
pH 4 Buffer fisher S6 9%~ S009 pH 7 Buffer Fisher S@ (07-S90
Lot #93,$8207-~2y Lot ¥ 942613 -2y
axp. Aalay axp . Floe
Parameter Rep 1 Rep 2 Rep 3
Number of worms Lo 1O Lo
Burrowing Time (minutes) = [ Lr - | Le > Lw
Initial Weight (g) 2.13 8% 2./7S5% 2. 9920
Mean WyWorm (g) 0.,3139 0.3717 ¢ 0.299 2
14-day Final Weight () 2.4 37 2.697 2.(% 1
Mean W/Worm (g) ‘ 0,24%% 0, 26797 0. 21T
A Weight/Worm 0.065 0,049 o.0% 11
2.0 {Sel
% Weight Loss o5t 2 1
7-Day Survival 1 9 L) {o
14-Day Survival (g [ O 10
Notes/Observations:
7,~ da v (J2rlS Lv &< Cl(—‘L.-\k(Ql ‘i‘v-),e—/—(-.er— N 1
4 [ ” 7

g A (Da”"")‘()b\ /l ﬂ{}o 2. 72N S"n\{/ qjq?ar"’ ;[gf_f t

K’ ln 'S “n +0I,
[ [




EARTHWORM TOXICITY TESTING BENCH SHEET

Steeds {end

Source

Date Collected 31215 5

Dilution/Concentration __ 1 8727

Collected by _WJ- k- Sfecl‘f'

Start Date qlslay End Date qliglas
pH .65 pHmeter ~Orisa TT 0316499
pH 4 Buffer fisher S6 9% ~S00° pH 7 Buffer Fisher S (07-590
Lot £ 93§07~y Lot #+ 942613 -2¢q
=xp. alay axp . Tloe
Parameter Rep 1 Rep 2 Rep 3
Number of worms Lo (o 1O
Burrowing Time (minutes) _¥:$ 2/:3% [6:3%
Initial Weight (g) 2.771 2.947 3,135
Mean Wi/Worm (g) 0. 19! 0.2949 0.3/3%
14-day Final Weight (g) 2.4 50 2.l 66 2.3493
Mean W¢/Worm (g) .‘ 0.245¥0 02466 0.23Y3
A Weight/Worm 0,0521 o.0yg3 ©.027%
% Weight Loss 175 16,4 25.3
7-Day Survival Lo [ 9
14-Day Survival {O Lo {0
Notes/Observations:
D-day - ertns e Jghriboked even|,
IN—d ey = veras e dishribadd peely




EARTHWORM TOXICITY TESTING BENCH SHEET

Source 2- chloragetaia o
Kedsh Lot qroq =79
Date Collected

Start Date ylsilg s

pH 6. 19

pH 4 Buffer fisher S 9%~ S00
Lot 4 92, £207-2y

Dilution/Concentration > © g /Ay

Collected by WJ.L. Spe e T

End Date l1gfas”

pH meter Orien T 03 164YY

pH 7 Buffer FiSher S@ (07-500
Lot # 942613 -2¢q

RXp. Alay *LXp - sl9¢
Parameter Rep 1 Rep 2 Rep 3
Number of worms [O (O 10
Burrowing Time (minutes) llioo 10:CS Yio¥
Initial Weight (g) 3,043 2.319 3. 161/
Mean WyWorm (g) 0.3%0Y3 0.2§10 0.3/6/
14-day Final Weight(g) 2.506 2.363 2. 642
. 0.19% 5

Mean Wi/Worm (g) 0.2596 0.23 €62 S~E 6 L AL
A Weight\Worm 0.05%7 0.0 7 0.0226
% Weight Loss (7.6 (59 2.1
7-Day Survival | O {o 9
14-Day Survival | O \ O 9
Notes/Observations:

- day & rbas are  cven| ((;s‘l\ni(bwﬁfd

{-d-y (vor e S

¢ ‘/c"[)/ Q/(‘.rj\(‘ 1L e d




EARTHWORM TOXICITY TESTING BENCH SHEET

Source 2~ chloracet=se i le

K < (\ o K
Date Collected

Let = Fi10947%

Start Date Yls lay

pH 6.19

pH 4 Buffer Ffisher S6 9%~ S0°

Lot #935207 -2y
zaxp. Alay

Dilution/Concentration _> 8.5 s/ Loy

Collected by W. L. S'Iecl\“(f‘
Yliales

Orten T 03 1L6YY

End Date

pH meter

pH 7 Buffer Fisher S 107-590
Lot & 942613 -2y
LN p . s l7¢

Parameter Rep 1 Rep 2 Rep 3
Number of worms Lo (O | o
Burrowing Time (minutes) _%.0O g.0 g/
Initial Weight (q) 2.223% 3,391 2,135
Mean Wy/Worm (g) ©.%22% 0.7339) o.3135
14-day Final Weight ()  2.1°¥ (.S9E 2.25%
Mean W¢Worm (g) 0.263% 0.726¢ 0.2%19
A Weight/Worm 0,05%% 0.077%/ L,03(6
% Weight Loss [T 2= (., 6 (o
7-Day Survival 7 £ o8
14-Day Survival ¥ 6 Kt
Notes/Observations:

71— d-y Lrer guvely disheibared

M—Ag‘; —  lrerws €vly  Jerte 1l oy

g



EARTHWORM TOXICITY TESTING BENCH SHEET

2 ~chloraceta; o
Keda K Let 3b q,0¢7%]
Date Collected

Source

Start Date q(slas

pH G. 20

pH 4 Buffer Fisher 36 9%~ S00
Lot 93, §207-2y4
_Xp. alay

Parameter Rep 1

Number of worms Lo

Bumrowing Time (minutes) 7, 2-

Initial Weight (qg) .24y
Mean WyWorm (g) 0.%249%
14-day Final Weight (g ©:43%¥
Mean W¢Worm (g) 0.2 19

A Weight/Worm o.l6%38
% Weight Loss 32.6
7-Day Survival 2
14-Day Survival 2

Notes/Observations:

Dilution/Concentration 4 S L«p/ “}_

Collected by _WJ. L. Sfecl“(’

End Date Al vala 5

pHmeter Orisn =T 03164Y

pH 7 Buffer Fisher S@ (07-S00

Lot & 942613 -2y

Rep 2 Rep 3
(O O
7.5 73
2.%33% 3,094
0.2%%33 0.3049%
.44 50 a.420
6.225 0. 21O
c.0633 0.0946
22.0 EXN

<z K

= =




EARTHWORM TOXICITY TESTING BENCH SHEET

Source 2-chlecacetar, ;de
Ked <& (c+ 9qroqy
Date Collected

Start Date gl slay

pH 6.19

pH 4 Buffer fisher SG 9% -~-S09°
Lot # 93 8§207-2y
RXpP . alay

Parameter Rep 1

Number of worms LO
Burrowing Time (minutes) 5.5
Initial Weight (q) 2.71 36
Mean Wi/Worm (g) 0.27TF6
14-day Final Weight (g) -

Mean W¢Worm (g)

A Weight/Worm
% Weight Loss -
7-Day Survival o

14-Day Survival

Notes/Observations:

Dilution/Concentration _ S~ S o /@_
Collected by _W-L- SpectT

End Date dlialq 3

pHmeter Orien T-T o3 164YY

pH 7 Buffer Fisher S (07-590
Lot # 942613-2y
_Np . 196

Rep 2 Rep 3
O L O
(2.7 L ¥ 6

3. 027 2.32Y9

0.3 127 0.332Y
O o




APPENDIX 4
Results of Mann-Whitney U Tests
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/.

-> TITLE 'Weight Loss M-W'.
-> SET LENGTH = NONE.
-> MISSING VALUES WILOSS (99999).

-> LIST VARIABLES = ALL.

456 bytes of memory regquired for the LIST procedure.

240 ytes have already been acquired.
216 bytes remain to be acquired.

24 Aug 95 Weight Loss M-W

REP BURTIME UNITS LOCATION
1.00 5.50 Minutes Carpost
1.00 5.40 Minutes ArtSoil
1.00 60.00 Minutes DCoal
1.00 14.00 Minutes PCoal
1.00 60.00 Minutes DCFR
1.00 8.90 Minutes Steeds
2.00 5.60 Minutes Carpost
2.00 7.50 Minutes ArtSoil
2.00 60.00 Minutes DCoal
2.00 9.30 Minutes PCoal
2.00 60.00 Minutes DCPR
2.00 21.60 Minutes Steeds
3.00 5.40 Minutes Campost
3.00 4.00 Minutes ArtSoil
3.00 60.00 Minutes DCoal
3.00 13.50 Minutes PCoal
3.00 60.00 Minutes DCPR
3.00 16.60 Minutes Steeds

Number of cases read: 18

24 Aug 95 Weight Loss M-W

Preceding task required .00 seconds elapsed.

-> NPAR TESTS /M-W= wtloss BY loccode (1 2).

Number of cases listed:

LOCCODE

ook WhhKFOONTUPEWNNEREOOCOUIEWNDE

18

*xxxx Workspace allows for 18724 cases for NPAR tests **x**

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

Page 27

WILOSS

14.10
15.10
99999.00
26.40
20.70
17.50
10.80
14.80
99999.00
20.60
15.10
16.40
13.70
20.90
99999.00
27.90
27.10
25.30

Page 28

1



24 Aug 95 Weight Loss M-W
————— Mann-Whitney U - Wilcoxon Rank Sum W Test
WILOSS

by LOCCODE

Mean Rank Cases

2.00 3 ILOCCODE = 1.00
5.00 3 ILOCCODE = 2.00
6 Total
Exact Corrected for ties
U W 2-Tailed P Z 2-Tailed P
.0 6.0 .1000 -1.9640 . 0495

24 Aug 95 Weight ILoss M-W
Preceding task required .00 seconds elapsed.

-> NPAR TESTS /M-W= wtloss BY loccode (1 3).

**E**k Workspace allows for 18724 cases for NPAR tests *#x**

24 Aug 95 Weight Loss M-W
————— Mann-Whitney U - Wilcoxon Rank Sum W Test
WILOSS

by LOCCCDE

Mean Rank Cases

2.00 3 LOCCODE = 1.00
.00 0 LCCCCDE = 3.00
3 Total

This test cannot be performed on enpty groups.

Page 29

Page 30

Page 31



24 Aug 95 Weight Loss M-W Page 32
Preceding task required 2.00 seconds elapsed.

-> NPAR TESTS /MW= wtloss BY loccode (1 4).

*x*k* Workspace allows for 18724 cases for NPAR tesgts ****+*

24 Aug 95 Weight Loss M-W Page 33
————— Mann-Whitney U - Wilcoxon Rank Sum W Test
WILOSS

by LOCCODE

Mean Rank Cases

2.00 3. LOCCODE = 1.00
5.00 3 IOCCODE = 4.00
6 Total
‘Exact Corrected for ties
U W 2-Tailed P Z 2-Tailed P
.0 6.0 .1000 -1.9640 .0495
24 Aug 95 Weight Loss M-W Page 34

Preceding task required .00 seconds elapsed.

-> NPAR TESTS /M-W= wtloss BY loccode (1 5).

**xxxx Workspace allows for 18724 cases for NPAR tests **¥%%

24 2Aug 95 Weight Loss M-W Page 35



————— Mann-Whitney U - Wilcoxon Rank Sum W Test

WILOSS
by LOCCCDE

Mean Rank Cases

2.00 3 LOCCODE = 1.00
5.00 3 LOCCODE = 5.00
6 Total
Exact Corrected for ties
U 1 2-Tailed P Z 2-Tailed P
.0 6.0 .1000 -1.9640 . 0495
24 Aug 95 Weight ILoss M-W Page 36

Preceding task required 2.00 seconds elapsed.

-> NPAR TESTS /M-W= wtloss BY loccode (1 6).

***%% Workspace allows for 18724 cases for NPAR tests ***%%

24 Aug 95 Weight Loss M-W : Page 37
————— Mann-Whitney U - Wilcoxon Rank Sum W Test
WILOSS

by LOCCCDE

Mean Rank Cases

2.00 3 ILOCCODE = 1.00
5.00 3 LOCCODE = 6.00
6 Total
Exact Corrected for ties
U W 2-Tailed P VA 2-Tailed P

.0 6.0 .1000 -1.9640 .0495







24 Aug 95 Weight Loss M-W Page 38

Preceding task required .00 seconds elapsed.




-> TITLE
-> ‘'Burrowing time by Soil Type-MA'.

-> SUBTITLE
- ',

-> SET LENGTH = NONE.

—> LIST VARTABLES = AlLlL.

456 bytes of memory required for the LIST procedure.

240 bytes have already been acquired.
216 bytes remain to be acquired.

24 Aug 95 Burrowing time by Soil Type-MA

REP BURTIME UNITS ILOCATION
1.00 5.50 Minutes Carpost
1.00 5.40 Minutes ArtSoil
1.00 60.00 Minutes DCoal
1.00 14.00 Minutes FCoal
1.00 60.00 Minutes DCPR
1.00 8.90 Minutes Steeds
2.00 5.60 Minutes Carpost
2.00 7.50 Minutes ArtSoil
2.00 60.00 Minutes DCoal
2.00 9.30 Minutes FCoal
2.00 60.00 Minutes DCPR
2.00 21.60 Minutes Steeds
3.00 5.40 Minutes Carpost
3.00 4.00 Minutes ArtSoil
3.00 60.00 Minutes DCoal
3.00 13.50 Minutes PCoal
3.00 60.00 Minutes DCPR
3.00 16.60 Minutes Steeds

Number of cases read: 18

24 Aug 95 Burrowing time by Soil Type-MN
Preceding task required .00 seconds elapsed.

-> MISSING VALUES ALL (99999).

>Error # 4808 in colum 16. Text: UNITS

Number of cases listed:

18

s WwWwNRFREFOOOIEWNDEREOWU D

Page 9

WILOSS

14.10
15.10
99999.00
26.40
20.70
17.50
10.80
14.80
99999.00
20.60
15.10
16.40
13.70
20.90
99999.00
27.90
27.10
25.30

Page 10

{



>Missing values are not available for long string variables.
>This camand not executed.

—> NPAR TESTS /M-W= burtime BY loccode(l 2).

***%% Workspace allows for 18724 cases for NPAR tests **x%#

24 Aug 95 Burrowing time by Soil Type-MA Page 11
————— Mann-Whitney U - Wilcoxon Rank Sum W Test
BURTIME

by LOCCODE

Mean Rank Cases

3.83 3 LOCCODE = 1.00
3.17 3 LOCCODE = 2.00
6 Total
Exact Corrected for ties
U W 2-Tailed P A 2-Tailed P
3.5 11.5 .7000 -.4428 .6579
24 Aug 95 Burrowing time by Soil Type-MA Page 12

Preceding task required .00 seconds elapsed.

—-> NPAR TESTS /M-W= burtime BY loccode(l 3).

*rx*k Workspace allows for 18724 cases for NPAR tests **+++

24 Aug 95 Burrowing time by Soil Type-MA Page 13

————— Mann-Whitney U - Wilcoxon Rank Sum W Test

BURTIME




Mean Rark Cases

2.00 3 IOCCODE = 1.00
5.00 3 LOCCCDE = 3.00
6 Total
Exact
U W 2~Tailed P
.0 6.0 .1000

24 Aug 95 Burrowing time by Soil Type-MA

Preceding task required 1.00 seconds elapsed.

-> NPAR TESTS /M-W= burtime BY loccode(l 4).

Corrected for ties
A 2-Tailed P
-2.0868 .0369

*rkkk Workspace allows for 18724 cases for NPAR tests *****

24 Aug 95 Burrowing time by Soil Type-MA

————— Mann-Whitney U - Wilcoxon Rank Sum W Test

BURTIME
by LOCCODE

Mean Rank Cases

2.00 3 IOCCODE = 1.00
5.00 3 IOCCODE = 4.00
6 Total
Exact
U W 2-Tailed P
.0 6.0 .1000

24 Aug 95 Burrowing time by Soil Type-MA

Preceding task required 1.00 seconds elapsed.

Corrected for ties
pA 2-Tailed P
-1.9640 .0495

Page 14

Page 15

Page 16

4



-> NPAR TESTS /M-W= burtime BY loccode(l 5).

**x*%% Workspace allows for 18724 cases for NPAR tests ***%%

24 Aug 95 Burrowing time by Soil Type-MA Page 17
————— Mann-Whitney U - Wilcoxon Rank Sum W Test
BURTIME

by LOCCODE

Mean Rank Cases

2.00 3 LOCCODE = 1.00
5.00 3 LOCCODE = 5.00
6 Total
Exact Corrected for ties
U W 2-Tailed P Z 2-Tailed P
.0 6.0 .1000 -2.0868 .0369
24 Aug 95 Burrowing time by Soil Type-MN Page 18

Preceding task required 1.00 seconds elapsed.

-> NPAR TESTS /M-W= burtime BY loccode(l 6).

**kkk Workspace allows for 18724 cases for NPAR tests **#**

24 Aug 95 Burrowing time by Soil Type-MA Page 19

————— Mann-Whitney U - Wilcoxon Rank Sum W Test
BURTIME
by LOCCODE
Mean Rank Cases

2.00 3 LOCCODE
5.00 3 LOCCODE

i
=
o
o

g



—_— -

6 Total

Exact Corrected for ties
U W 2-Tailed P Z 2-Tailed P
.0 6.0 .1000 -1.9640 .0495
24 Aug 95 Burrowing time by Soil Type-MN Page 20

Preceding task required .00 seconds elapsed.

-> NPAR TESTS /M-W= burtime BY loccode(2 2).

**xkk%x Workspace allows for 18724 cases for NPAR testsg *****

24 Aug 95 Burrowing time by Soil Type-MW Page 21
————— Mann-Whitney U - Wilcoxon Rank Sum W Test
BURTIME

by LOCCCODE

Mean Rank Cases

2.00 3 LOCCODE =2.00
.00 0 IOCCODE = 2.00
3 Total

This test cannot be performed on erpty groups.

24 Aug 95 Burrowing time by Soil Type-MA Page 22
Preceding task required 2.00 seconds elapsed.

-> NPAR TESTS /M-W= burtime BY loccode(2 3).

*hk*k Workspace allows for 18724 cases for NPAR tests **x%




24 Aug 95 Burrowing time by Soil Type-MW Page 23

————— Mann-Whitney U - Wilcoxon Rank Sum W Test

BURTIME
by LOCCODE

2.00 3 LOCCODE = 2.00
5.00 3 LOCCODE = 3.00
6 Total
Exact Corrected for ties
U W 2-Tailed P A 2-Tailed P
.0 6.0 .1000 -2.0868 .0369
24 Aug 95 Burrowing time by Soil Type-MA Page 24

Preceding task required..00 seconds elapsed.

-> NPAR TESTS /M-W= burtime BY loccode(2 4).

**x%% Workspace allows for 18724 cases for NPAR tests *****

24 Aug 95 Burrowing time by Soil Type-MA Page 25
————— Mann-Whitney U - Wilcoxon Rank Sum W Test
BURTIME

by LOCCODE

Mean Rank Cases

2.00 3 LOCCODE = 2.00
5.00 3 LOCCODE = 4.00
6 Total

Exact Corrected for ties




U W 2-Tailed P Z 2-Tailed P
.0 6.0 .1000 -1.9640 .0495
24 Aug 95 Burrowing time by Soil Type-MA Page 26

Preceding task required .00 seconds elapsed.

-> NPAR TESTS /MW= burtime BY loccode(2 5).

*hxkk Workspace allows for 18724 cases for NPAR tests **%*%

24 Aug 95 Burrowing time by Soil Type-MW Page 27
————— Mann-Whitney U - Wilcoxon Rank Sum W Test
BURTIME

by LOCCCDE

Mean Rank Cases

2.00 3 LOCCODE = 2.00
5.00 3 ILIOCCODE = 5.00
6 Total
Exact Corrected for ties
U W 2-Tailed P Z 2-Tailed P
.0 6.0 .1000 -2.0868 .0369
24 Aug 95 Burrowing time by Soil Type-MW Page 28

Preceding task required 2.00 seconds elapsed.

-> NPAR TESTS /M-W= burtime BY loccode(2 6).

***** Workspace allows for 18724 cases for NPAR tests *****

24 Aug 95 Burrowing time by Soil Type-MW Page 29



----- Mann-Whitney U - Wilcoxon Rank Sum W Test

BURTIME
by LOCCCDE

Mean Rank Cases

2.00 3 IOCCODE = 2.00
5.00 3 IOCCODE = 6.00
6 Total
Exact Corrected for ties
U W 2-Tailed P Z 2-Tailed P
.0 6.0 .1000 -1.9640 .0495

24 Aug 95 Burrowing time by Soil Type-MN
Preceding task required .00 seconds elapsed.

-> NPAR TESTS /M-W= burtime BY loccode(3 3).

**kx% Workspace allows for 18724 cases for NPAR tests **¥*x*

24 Aug 95 Burrowing time by Soil Type-MA
————— Mann-Whitney U - Wilcoxon Rank Sum W Test
BURTIME

by LOCCODE

Mean Rank Cases

2.00 3 LOCCODE = 3.00
.00 0 LOCCODE = 3.00
3 Total

This test cannot be performed on ewpty groups.

Page 30
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24 Aug 95 Burrowing time by Soil Type-MA Page 32

Preceding task required .00 seconds elapsed.

-> NPAR TESTS /M-W= burtime BY loccode(3 4).

¥xxx* Workspace allows for 18724 cases for NPAR tests *%***

24 Aug 95 Burrowing time by Soil Type-MW Page 33
————— Mann-Whitney U - Wilcoxon Rank Sum W Test
BURTIME

by LOCCODE

Mean Rank Cases

5.00 3 ILOCCODE = 3.00
2.00 3 IOCCODE = 4.00
6. Total
Exact Corrected for ties
U W 2-Tailed P Z 2~Tailed P
.0 15.0 .1000 -2.0868 .0369
24 Aug 95 Burrowing time by Soil Type-MA Page 34

Preceding task required .00 seconds elapsed.

—> NPAR TESTS /M-W= burtime BY loccode(3 5).

**Exk Workspace allows for 18724 cases for NPAR tests *x*xx

24 Aug 95 Burrowing time by Soil Type-MA Page 35

————— Mann-Whitney U - Wilcoxon Rank Sum W Test




Mean Rank Cases

3.50 3 LOCCODE = 3.00
3.50 3 LOCCODE = 5.00
6 Total
Exact
U W 2-Tailed P
4.5 10.5 1.0000

24 Aug 95 Burrowing time by Soil Type-MA

Preceding task required 1.00 seconds elapsed.

-> NPAR TESTS /M-W= burtime BY loccode(3 6).

Corrected for ties
Z 2~-Tailed P
.0000 1.0000

Page 36

*h*x% Workspace allows for 18724 cases for NPAR tests **x%%

24 Aug 95 Burrowing time by Soil Type-MN

Page 37

----- Mann-Whitney U - Wilcaxon Rank Sum W Test

BURTIME
by LOCCCDE

Mean Rank Cases

5.00 3 LOCCODE = 3.00
2.00 3 LOCCODE = 6.00
6 Total
Exact
U w 2-Tailed P
.0 15.0 .1000

24 Aug 95 Burrowing time by Soil Type-MA

Corrected for ties
Z 2-Tailed P
-2.0868 .0369

Page 38




Preceding task required 1.00 seconds elapsed.

-> NPAR TESTS /M-W= burtime BY loccode(4 4).

*k**kk Workspace allows for 18724 cases for NPAR tests *****

24 Aug 95 Burrowing time by Soil Type-MW
————— Mann-Whitney U - Wilcoxon Rank Sum W Test
BURTIME

by LOCCODE

Mean Rank Cases

2.00 3 IOCCODE = 4.00
.00 0 LOCCODE = 4.00
3 Total

This test camnot be performed on erpty groups.

24 Aug 95 Burrowing time by Soil Type-MA

Preceding task required .00 seconds elapsed.

-> NPAR TESTS /M-W= burtime BY loccode(4 5).

*¥**** Workspace allows for 18724 cases for NPAR tests ****x

24 Aug 95 Burrowing time by Soil Type-MA

Page 39

Page 40

Page 41



e Mean Rank Cases

2.00 3 LOCCODE = 4.00
5.00 3 ILOCCODE = 5.00
6 Total
Exact Corrected for ties
U W 2-Tailed P yA 2-Tailed P
.0 6.0 .1000 -2.0868 .0369

24 Aug 95 Burrowing time by Soil Type-MA
Preceding task required 1.00 seconds elapsed.

—-> NPAR TESTS /M-W= burtime BY loccode(4 6).

**xkk Workspace allows for 18724 cases for NPAR tests *###+

24 Aug 95 Burrowing time by Soil Type-MA
----- Mann-Whitney U - Wilcoxon Rank Sum W Test
BURTIME

by LOCCODE

Mean Rank Cases

3.00 3 LOCCODE = 4.00
4.00 3 LOCCODE = 6.00
6 Total
Exact Corrected for ties
U W 2-Tailed P yA 2-Tailed P
3.0 9.0 .7000 -.6547 .5127

24 Aug 95 Burrowing time by Soil Type-MA

Preceding task required .00 seconds elapsed.

Page 42
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-> NPAR TESTS /M-W= burtime BY loccode(5 5). -

*x*%* Workspace allows for 18724 cases for NPAR tests *****

24 Aug 95 Burrowing time by Soil Type-MW
————— Mann-Whitney U - Wilcoxon Rank Sum W Test
BURTIME

by LOCCODE

Mean Rank Cases

2.00 3 LOCCODE = 5.00
.00 0 LOCCODE = 5.00
3 Total

This test camnot be performed on empty groups.

24 Aug 95 Burrowing time by Soil Type-MA
Preceding task required .00 seconds elapsed.

—-> NPAR TESTS /M-W= burtime BY loccode(5 6).

**xkx Workspace allows for 18724 cases for NPAR tests **x%*

24 Aug 95 Burrowing time by Soil Type-MN

————— Mann-Whitney U - Wilcoxon Rank Sum W Test
BURTIME
by LOCCODE
Mean Rank Cases

5.00 3 LOCCODE
2.00 3 LOCCODE = 6.00

I
wn
o
(@]
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~
6 Total
Exact
U W 2-Tailed P
.0 15.0 .1000

24 Aug 95 Burrowing time by Soil Type-MA

Preceding task required 1.00 seconds elapsed.

Corrected for ties

Z
-2.0868

2-Tailed P
.0369

Page 48



APPENDIX 5
Metal Concentrations in Test Soils and Earthworms
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GENERAL ENGINEERING LABORATORIES

. , . .. Laboratory Certifications
Meeting today's needs with a vision Jor tomorrow. STATE @B 4 .
FL E87156/87294 B8$7472/87458
NC 233
sC 10120- 10582
N m;ia
CERTIFICATE OF ANALYSIS A °°; e .
Client: Westinghouse Savanngh River Co.
EPD-Building 773-58A
Aiken, South Carolina 29808-0401
Contact: Mr. Bob Craig
Project Description: Analytical Services for SRS Environmental Characterization
cc: WSRC00193 Report Date:  September 01, 1995 Page 1of2
Sample ID :COMPS
LabID £9508156-01
Matrix + Soil
Date Collected : 07/20/95
Date Received : 08/02/95
Priority : Routine
Collector : Client
Parameter Qualifier Resnit DL RL Units DF Analyst Date Time Batch M
Metals Analysls
Silver U 4.18 623 623 UGKG 1.0 NRM 08/24/95 1843 71530 1
Aluminom 877000 298 500 UGKG 1.0
Arsenic 537 46.5 125 UGKG 1.0
Barium 21000 1.66 750 UGKG 1.0
Beryllium J " 39.8 0.285 75,0 UGKG 1.0
Calcium 3470000 500 500 UGKG 1.0
Cedmium 372 243 50.0 UGKG 1.0
Cobalt 604 440 100 UGKG 1.0
Chromium 2090 149 100 UGKG 1.0
Copper 17000 135 100 UGKG 1.0
Iron 1150000 253 450 UGKQG 1.0
Potassium 1820000 161 12500 UGKG 1.0
Magnesium 1560000 58.8 500 UGKG 1.0
Mangenese 174000 241 30.0 UGKG 1.0
Sodium 353000 390 2500 UGKG 1.0
Nickel 975 20.2 250 UGKG 1.0
Load 4850 283 125 UGKG 10
Antimony 583 240 125 UGKG 1.0
Selenium 1090 358 125 UGKG 1.0
Thallium U -214 518 125 UGKG 1.0
Uranium by ICP U 4.4 151 500 UGKG 1.0
Vanadium 2910 5.85 250 UGKG 1.0
Zinc 162000 135 250 UGKQ 2.0 NRM 08/24/95 2300 71530 1

"he following prep procedures were performed:

TRACE

MG

P O Box 30712 « Charleston, SC 29417 - (803) 556-8171 * Fax (803) 766-1178

L 2.4
V;' é’ Panted on reeyelea paze

LaX S Y ia fa SN Nl SN IPETTPIN

FGD 08/2395 1730 71530 2

AR

*9508156-01% *

LT




GENERAL ENGINEERING LABORATORIES —

4

. , . . . Labaratory Certlfications
Meeting today's needs with a vision for tomorrow. STATE GEHL y EPT
FL E87156/87294 E87472/87458
NC 233
sc 10120 10582
™ 02934
CERTIFICATE OF ANALYSIS vA s
Client: Westinghouse Savanngh River Co.
EPD-Building 773-58A
Aiken, South Carolina 20808-0001
Contact: Mr. Bob Craig
Project Description: Analytical Services for SRS Environmental Characterization
cc: WSRC00193 Report Date: September 01, 1995 Page 10f2
Sample ID : ARTS
LabID :+9508156-04
Matrix ¢ Soil
Date Collected : 07/20/95
Date Received ¢ 08/02/95
Priority : Routine
Collector : Client
Parameter Qualifier Result DL RL TUnits DF Analyst Date Time Batch M
Metals Analysls
Silver u -154 60.5 60.5 UGKG 1.0 NRM 08/24/95 1857 71530 1
Aluminum 1490000 289 486 UGKG 1.0
Arsenic 2660 452 122 UGKG 1.0
Barium 19800 . 1.61 729 UGKG 1.0
Beryllium 138 0.277 729UGKG - 10
Calcium . 1470000 486 486 UGKG 1.0
Cadmium 105 236 48.6 UGKG 1.0
Cobalt 204 428 972 UGKG 1.0
Chromium 5000 145 97.2 UGKG 1.0
Copper 2410 13.1 97.2 UGKG 1.0
Iron 2070000 245 437 UGKG 1.0
Potassium 27800 ' 156 12200 UGKG 1.0
Magnesium 70700 571 486 UGKG 10
Manganese 5770 234 48.6 UGKG 1.0
Sodium 9730 379 2430 UGKG - 1.0
Nickel 461 19.6 243 UGKG 1.0
Lead 2650 215 122 UGKG 1.0 -
Antimony U -624 233 122 UGKG 1.0
Selenium U -75.1 34.7 122 UGKG 1.0 .
Thallium U 446 101 243 UGKG 2.0 NRM 08/24/95 2328 71530 1
Uranium by ICP U -3930 293 972 UGKG 2.0
Vanadium 10400 5.69 243 UGKG 1.0 NRM 08/24/95 1857 71530 1
Zinc 2510 65.6 122 UGKG 1.0 =

The following prep procedures were performed:

TRACE

800 @

FGD 08/23/95 1730 71530 2

Al

AT

P O Box 30712 - (_harleston SC 29417 +(803) 556-8171 =« Fax (803) 766-1178 *9508156-04*

'-9 Printed on recyeled paper.
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8 /’ \ % GENERAL ENGINEERING LABORATORIES
< . Mecting today’s needs with a vision for tomorrow. STA;‘; b‘z:;z” c"'m“‘:?“;
%Ole @‘5}% FL  E8TIS6/87294 ER7472/37458
ATow . ¢ 1o 10582
IN 02934
CERTIFICATE OF ANALYSIS A 9988770,
Client: Westinghouse Savanneh River Co.
EPD-Building 773-58A
Aiken, South Carolina 29808-0001
Contact: Mr. Bob Craig
Project Description: Analytical Services for SRS Environmental Characterization
cc: WSRC00193 Report Date: September 01, 1995 Page 1of2
Sample ID : DCPRBS
LabID £9508156-03
Manix : Soil
Date Collected : 07/20/95
Date Received + 08/02/95
Priority ¢ Routine
Collector : Client
Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M
Metals Analysis
Silver u 209 605 60.5 UGKG 1.0 NRM 08/24/95 1852 71530 1
Aluminum 4800000 289 486 UGKG 1.0
Axsenic 27900 452 122 UGKG 1.0
Berivm - 49800 1,61 729 UGKG 1.0
Beryllium 389 0.277 729 UGKG 1.0
Calcium 224000 486 486 UGKG 1.0
Cedmium 1220 236 48.6 UGKG 1.0
Cobalt 1460 4.28 972 UGKG 1.0
Chromium 8690 . 145 97.2 UGKG 1.0
Copper 11100 13.1 97.2 UGKG 1.0
Iron 34900000 1230 2190 UGKG 5.0 NRM 08/24/95 2323 71530 1
Potassium 494000 156 12200 UGKG 1.0 NRM 08/24/35 1852 71530 1
Magnesium 244000 571 486 UGKG 1.0
Manganese 25600 234 48.6 UGKG 10
Sodium 95100 379 2430 UGKG 1.0 .
Nickel 6230 19.6 243 UGKG 1.0
Lead 11100 2715 122 UGKQG 1.0
Antimony 145 233 122 UGKG 1.0
Sclenium 1420 347 122 UGKG 1.0
Thallinm U 443 252 608 UGKG 5.0 NRM 08/24/95 2323 71530 1
Uranium by ICP 2170 146 486 UGKG 1.0 NRM 08/24/95 1852 71530 1 =
Veanadium 23900 5.69 243 UGKG 1.0
Zinc 12700 656 122 UGKG 1.0
The following prep procedures were performed:
TRACE FGD 08/23/95 1730 71530 2

Yo Fay

P O Box 30712 < Charleston, SC 29417 «(803) 556-8171 * Fax (803) 766-117¢

27
k]

o Pl onrzcyeled paper,

AN

*9508156-03*

AT



~

—~
c‘? IJ % GENERAL ENGINEERING LABORATORIES
<, / >_: \ é’ Meeting today's needs with a vision for tomorrow. - A,:,; b‘zg:ry c“mmgp";
éoje ] o ﬁl{: 1255;156/31294 E87472/87458
4TORT® SC 10120 10582
IN 02934
CERTIFICATE OF ANALYSIS va ggéﬁm
Client: ‘Westinghouse Savanngh River Co.
EPD-Building 773-58A
Aiken, South Carolina 29808-0001
Contact: Mr. Bob Craig
Project Description: Analytical Services for SRS Environmental Characterization
cc: WSRC00193 Report Date:  September 01, 1995 Pags 10f2
Sample ID : PCPRBS
LasbID :9508156-02
Matrix : Soil
Date Collected : 07,2095
Dats Received < 0B/02/95
Priority : Routine
Collector s Client
Parameter Qualifier Result DL - RL Units DF Analyst Date Time Batch M
Metals Analysis
Silver u 3.27 593 59.3 UGKG 1.0 NRM 08/24/95 1847 71530 1
Aluminum 6020000 283 ° 476 UGKG 1.0
Arsenic 12900 443 119 UGKG 1.0
Barium - 48900 1.58 714 UGKG 1.0
Beryllium 1260 0.271 714 UGKG 1.0
Celcinm 380000 476 476 UGKG 1.0
Cedmium 447 231 47.6 UGKG 1.0
Cobalt 2990 4.19 95.2 UGKG 1.0
Chromium 14100 . 142 95.2 UGKG 10
Copper 16600 12.8 95.2 UGKG 1.0
Iron 12700000 481 857 UGKG 20 NRM 08/24/95 2318 71530 1
Potassium 140000 153 11900 UGKG 1.0 NRM 08/24/95 1847 71530 1
Magnesium 100000 559 476 UGKG 1.0
Manganese 8590 2.29. 47.6 UGKG 1.0
Sodium 68500 3N 2380 UGKG 10 .
Nickel 6930 19.2 238 UGKG 1.0
Lead 6500 269 119 UGKG 1.0
Antimony 249 228 119 UGKG 1.0
Selenium 2010 340 119 UGKG 1.0
Thallium U -187 493 119 UGKG 1.0
Uranium by ICP 1370 143 476 UGKG 1.0 =
Venadium 32500 557 238 UGKG 1.0
Zinc 7540 64.3 119 UGKG 1.0

I'he following prep procedures were performed:

TRACE

FGD 08/23/95 1730 71530 2

AR
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& gj\ & GENERAL ENGINEERING LABORATORIES
. . , . P Laboratory Certifications
r';’,p re IS Meeting today’s needs with a vision for tomorrow. TATE ot -
Op o FL EB7156/87294 E87472/37458
ATORY NC 233
sC 10120 10582
IN 02934
CERTIFICATE OF ANALYSIS T —_oosatus
Client: Westinghouse Savanneh River Co.
EPD-Building 773-58A
Aiken, South Carolina 29808-0001
Contact: Mr. Bob Craig
Project Description: Analyticel Services for SRS Environmental Characterization
cc: WSRC00193 Report Date: September 01, 1995 Page 10of2
Sample ID : STEDS
LabID :9508156-20
Matrix ¢ Soil
Dats Collected : 07/2095
Date Received 1 08/02/95
Priority : Routine
Collector : Client
Parameter Qualiffer Result DL RL Units DF Analyst Date Time Batch M
Metals Analysis
Silver 10900 59.8 59.8 UGKG 1.0 NRM 08/24/95 2025 71530 1
Aluminum 29700000 1430 2400 UGKG 5.0 NRM 08/24/95 2349 71530 1
Arsenic 17500 44.6 120 UGKG 1.0 NRM 08/245 2025 71530 1
Barium 99600 - 159 72.0 UGKG 1.0
Beryllium 750 0274 720 UGKG 1.0
Calcium 142000 480 480 UGKG 1.0
Cedmium 1220 233 48,0 UGKG 1.0
Cobalt 3700 422 96.0 UGKQ 1.0
Chromium 98000 143 96.0 UGKG 10
Copper 51500 ' 129 96.0 UGKG 1.0
Iron 33700000 1210 2160 UGKG 5.0 NRM 08/2495 2349 71530 1
Potassium 200000 154 12000 UGKG 1.0 NRM 08/24/95 2025 71530 1
Magnesium 241000 564 480 UGKG 1.0
Manganese 141000 231 48,0 UGKG 1.0
Sodium 36000 374 2400 UGKG 10
Nickel 745000 96.8 1200 UGKG 5.0 NRM 08/24/95 2349 71530 1
Lead 47500 27.1 120 UGKG 1.0 NRM 08/24/95 2025 71530 1
Antimony 373 23.0 120 UGKG 1.0 .
Selenium 750 343 120 UGKG 1.0
Thallium U -329 248 600 UGKG 5.0 NRM 08/24/95 2349 71530 1
Uranium by ICP 2140000 722 2400 UGKG 5.0
Vanadium 73700 5.62 240 UGKG 1.0 NRM 08/24/95 2025 71530 1
Zinc 55500 64.8 120 UGKG 1.0
The following prep procedures were performed:
TRACE FGD 082395 1730 71530 2

120707200
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5 \ % GENERAL ENGINEERING LABORATORIES
{‘yé [re @O Meeting today's needs with a vision for tomorrow. STA;'“’G";:" c""“““‘gp“;
Op 4 € gré gggxsmm«a E87412/87458
TOR 10120 10582
N 02934
CERTIFICATE OF ANALYSIS va Sopesrag
Clieat: Westinghouse Savannsh River Co.
EPD-Building 773-58A
Aiken, South Carolina 20808-0001
Contact: Mr. Bob Craig
Project Description: Analytical Services for SRS Environmental Characterization
cc: WSRC00193 Report Date:  September 01, 1995 Page 10f2
Sampls ID -: COMP-1
LabID +9508156-08
Matrix 2 Soil
Date Collected 10712095
Date Received + 08/02/95
Priority : Routine
Collector : Client
Parameter Qualiffer Result DL RL Units DF Analyst Date Time Batch M
Metals Analysls
Silver U 53.9 177 177 UGKG 1.0 NRM 08/24/95 1915 71530 1
Aluminum 58400 847 1420 UGKG 1.0
Arsenic 11100 132 356 UGKG 1.0
Barium 1130 472 214 UGKG 10
Beryllium I 1. 0.812 214 UGKG 10
Calcium .3580000 1420 1420 UGKG 10
Cedmium 5540 691 142 UGKG 10
Cobalt 7860 125 285 UGKG 1.0
Chromium 523 424 285 UGKG 1.0
Caopper 15400 ’ 384 285 UGKG 1.0
ITron 342000 . 719 1280 UGKG 1.0
Potessium 6340000 458 35600 UGKG 1.0
Magnesium 976000 167 1420 UGKG 10
Manganese 22200 6.85 142 UGKG 1.0
Sodium 6930000 1110 7120 UGKG 10
Nickel 859 575 712 UGKG 1.0 -
Lead 1070 805 356 UGKG 1.0
Antimony 3000 68.2 356 UGKG 1.0
Selenium 4270 102 356 UGKG 1.0
Thallium U -1300 147 356 UGKG 1.0
Uranium by ICP u -114 429 1420 UGKG 1.0 et
Vanadium J 299 16.7 712 UGKG 1.0
Zinc 114000 192 356 UGKG 1.0

The following prep procedures were performed:

TRACE

RON

FGD 08/23/95 1730 71530 2

MR
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GENERAL ENGINEERING LABORATORIES
Meeting today's needs with a vision for tomorrow. STA;;M‘;‘E?" C“‘mct“;“:
FL E87156/87294 E87472/87458
NC 233
sc 10120 10582
™ 02934
CERTIFICATE OF ANALYSIS o oooatuma_.
Client: Westinghouse Savannaeh River Co.
EPD-Building 773-58A
Aiken, South Carolina 29808-0001
Contact: Mr. Bob Craig
Project Description: Analytical Sexvices for SRS Environmental Characterization
cc: WSRC00193 Report Date: September 01, 1995 Page 10of2
Sample ID :COMP-2 .
LabID $9508156-09
Matrix < Soil
Date Collected : 07/20/95
Date Received : 08/02/95
Priority < Routine
Collector : Client
Parameter " Qualiffer Resnlt DL RL Units DF Analyst Date Time Batch M
Metals Analysis
Silver U 35.0 158 158 UGKG 1.0 NRM 082405 1920 71530 1
Aluminum 51100 ' 756 1270 UGKG 1.0
Arsenic 8770 118 318 UGKG 10
Barium . 1010 421 191 UGKG 10
Beryllium J 1.86 0724 . 191 UGKG 1.0
Calcium 3410000 1270 1270 UGKG 1.0
Cadmium 6010 6.16 127 UGKG 1.0
Cobalt 7840 11.2 254 UGKG 1.0
Chromium 482 37.8 254 UGKG 10
Capper 13700 ' 342 254 UGKG 1.0
Iron 359000 641 1140 UGKG 1.0
Potassium 5760000 408 31800 UGKG 1.0
Magnesium 921000 149 1270 UGKG 1.0
Manganese 13900 6.11. 127 UGKG 1.0
Sodium 6610000 991 6350 UGKG 1.0 .
Nickel 839 512 635 UGKG 1.0
Lead . 1090 718 318 UGKG 1.0
Antimony 2210 60.8 318 UGKG 1.0
Selenium 4240 90.8 318 UGKG 1.0
Thallium U -1250 131 318 UGKG 1.0
Uranium by ICP U -244 382 1270 UGKG 1.0 =
Vanadium T 264 14.9 635 UGKG 1.0
Zinc 108000 171 318 UGKG 1.0
The following prep procedures were performed:
TRACE FGD 08/23095 1730 71530 2

(TR

~9508156-09*
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& PN % GENERAL ENGINEERING LABORATORIES
< [ ’.\ < Meeting today’s needs with a vision for tomorrow. Labaratary Certlficatlons
kA & STATE GEL EPL
OQ 4 5 FL B87156/87294  E8747%/87458
TORY NC 233
sC 10120 10582
N 02934
CERTIFICATE OF ANALYSIS VA oust
Client: Westinghouse Savannsh River Co.
EPD-Building 773-58A
Aiken, South Carolina 29808-0001
Contact: Mr. Bob Craig
Project Description: Anslytical Services for SRS Environmental Characterization
cc; WSRC00193 Report Date:  September 01, 1995 Page 10f2
Sample ID : COMP-3
LebID +9508156-10
Matrix : Soil
Dats Collected : 07/20/95
Dats Received : 08/02/95
Priority ) : Routine
Collector ¢ Clent
Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M
Metals Analysis
Silver U 46.7 185 185 UGKG 1.0 NRM 08/24/95 1924 71530 1
Aluminum 52000 885 1490 UGKG 1.0
Arsenic 11500 138 372 UGKG 10
Berium 017 493 223 UGKG 1.0
Beryllium J 190 0.848 223 UGKG 1.0
Calcium 3870000 1490 1490 UGKG 1.0
Cadmium 6280 7.22 149 UGKG 1.0
Cobelt 8280 131 298 UGKG 1.0
Chromium 598 43 - 298 UGKG 10
Copper 14500 ! 40.1 298 UGKG 1.0
Iron 398000 751 1340 UGKG 1.0
Potassium 6276000 478 37200 UGKG 1.0
Magnesium 965000 175 1450 UGKG 1.0
Manganese 13900 7.16 149 UGKG 1.0
Sodium 6830000 1160 7440 UGKG 1.0
Nickel 861 60.0 744 UGKG 1.0 -
Lead 1110 84.1 372 UGKG 1.0
Antimony 2650 713 372 UGKG 1.0
Seleninm 4300 106 372 UGKG 1.0
Thallium U -1380 154 372 UGKG 1.0
Uranium by ICP U =778 448 1490 UGKG 1.0 =
Vanadium J 261 174 744 UGKG 1.0
Zinc 116000 201 372 UGKG 1.0

[he following prep procedures were performed:

TRACE

103

P O Box 30712 - Charleston, SC 29417 «(803) 556-8171 +Fax (803) 766-1178
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§ W% GENERAL ENGINEERING LABORATORIES
¢ / e . Meeting today’s needs with a vision for tomorrow. Laboratory Certiffeatlons
Ko 5 o Emriseees oy
E87472/87458
Rdrops®™ NC 23
sC 10120 10582
™ 02934
CERTIFICATE OF ANALYSIS vA oot
Client; Westinghouse Savannzh River Co,
EPD-Building 773-58A
Aiken, South Carolina 29808-0001
Contact: Mr. Bob Craig
Project Description: Analytical Services for SRS Environmental Characterization
cc: WSRC00193 Report Date:  September 01, 1995 Page 10f2
Sample ID : ART-1
LabID :9508156-05
Matrix ¢ Soil
Date Collected : 07/20/95
Date Received s 08/0295°
Priority : Routine
Collector s Client
Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M
Metals Analysts
Silver U 942 202 202 UGKG 1.0 NRM 08/24/95 1901 71530 1
Aluminum 35800 966 1620 UGKG 1.0
Arsenic 8530 151 406 UGKG 1.0
Barium . 922 538 244 UGKG 1.0
Beryllium U -0.685 0.926 244 UGKG 1.0
Calcium 3650000 1620 1620 UGKG 1.0
Cadmium 5730 7.88 162 UGKG 1.0
Cabalt 10300 143 325 UGKG 10
Chromium 449 484 325 UGKG 1.0
Copper 10500 43.8 325 UGKG 1.0
Tron 414000 820 1460 UGKG 10
Potassium 5710000 522 40600 UGKG 10
Magnesium 660000 191 1620 UGKQG 1.0
Manganese 6760 7.81 162 UGKG 1.0
Sodium 5110000 1270 8120 UGKG 1.0 .
Nickel J 697 655 812 UGKG 1.0
Lead 1100 91.8 406 UGKG 1.0
Antimeny 2160 718 406 UGKG 1.0
Seleninm 4850 116 406 UGKG 10
Thallium U -1020 168 406 UGKG 1.0
Uranium by ICP U -658 489 1620 UGKG 1.0 =
Venadium J 324 19.0 812 UGKG 1.0
Zinc 112000 219 406 UGKG 1.0

The following prep procedures were performed:

TRACE

FGD 08/23/95 1730 71530 2

U
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GENERAL ENGINEERING LABORATORIES

o . P Lal
Meeting today’s needs with a vision for tomorrow. boratary Certifications

STATE GEL EPI

FL E87156/87294  E87472/87458
NC 233
sc 10120 10582
N 02934
CERTIFICATE OF ANALYSIS e e
Client: Westinghouss Savenngh River Co.
EPD-Building 773-58A
Aiken, South Carolina 29808-0001
Contact: Mr. Bob Craig
Project Description: Analytical Services for SRS Environmental Characterization
cc: WSRC00193 Report Date: September 01, 1995 Page 10of2
Sample ID :ART-2
LabID :9508156-06
Matrix ¢ Soil
Dats Collected : 07/20/95
Date Received : 08/02/95
Priority : Routine
Collector : Client
Parameter Qualifier Result DL RL Unifs DF Analyst Date Time Batch M
Metals Analysis
Silver U 65.0 189 189 UGKG 1.0 NRM 08/24/95 1906 71530 1
Aluminum 797060 904 1520 UGKG 1.0
Arsenic 36000 141 380 UGKG 1.0
Barium 1160 "5.04 228 UGKG 1.0
Beryllium J 507 0.866 228 UGKG 10
Calcium 3570000 1520 1520 UGKG 10
Cadmium 6420 737 152 UGKG 1.0
Cobalt 11100 134 304 UGKG 10
Chromium 1070 . 453 304 UGKG 10
Copper 13800 41.0 304 UGKG 1.0
Iron 510000 768 1370 UGKG 1.0
Potassium 5950000 489 38000 UGKG 1.0
Magnesium 678000 179 1520 UGKG 1.0
Manganese 8470 731 152 UGKG 10
Sodium 5450000 1190 7600 UGKG 1.0 N
Nickel 873 613 760 UGKG 1.0
Lead 1190 859 380 UGKG 1.0
Antimony 2670 72.8 380 UGKG 1.0
Selenium 4950 . 109 380 UGKG 1.0
Thallium U -1120 157 380 UGKG 1.0
Uranium by ICP u -121 458 1520 UGKG 1.0 =
Venadium J 613 17.8 760 UGKG 10
Zinc 113000 205 380 UGKG 1.0

The following prep procedures were performed:

TRACE

b an h

FGD 08/23/95 1730 71530 2
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GENERAL ENGINEERING LABORATORIES

Meeting today's needs with a vision for tomorrow. STAT:":;:" C“'“““‘;‘I‘
FL E87156/87294 BR7472/87458
NC 233
sC 10120 10582
N 02934
CERTIFICATE OF ANALYSIS Mg
Client: Westinghouse Savanneh River Co.
EPD-Building 773-58A
Aiken, South Carolina 29808-0001
Contact; Mr. Bob Craig
Project Description: Analytical Services for SRS Environmental Characterization
co; WSRC00193 Report Date: September 01, 1995 Page 1of2
Sample ID + ART3
LabID £ 9508156-07
Matrix : Soil
Date Collected : 07/20/95
Date Received : 08/02/95
Priority s Routine
Collector : Client
Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M
Metals Analysls
Silver ‘U 344 213 213 UGKG 1.0 NRM 08/24/95 1911 71530 1
Aluminum 82800 1020 1710 UGKG 1.0
Arsenic 7050 159 428 UGKG 10
Barium 1240 5.68 257 UGKG 1.0
Beryllium J 1.77 0.976 257 UGKG 10
Calcium 3670000 1710 1710 UGKG 10
Cadmium 5470 8.30 171 UGKG 1.0
Cobalt 8400 15.1 342 UGKG 1.0
Chromium 599 51.0 342 UGKG 1.0
Copper 10400 ' 46.1 342 UGKG 1.0
Tron 382000 865 1540 UGKG 1.0
Potassium 5860000 550 42800 UGKG 1.0
Magnesivm 670000 201 1710 UGKG 1.0
Manganess 6850 823 171 UGKG 1.0
Sodium 4870000 1340 8560 UGKG 1.0
Nickel I 820 69.1 '856 UGKG 1.0 N
Lead 1300 96.7 428 UGKG 1.0
Antimony 2970 820 428 UGKG 1.0
Selenium 3990 122 428 UGKG 1.0
Thallium 4] -1200 177 428 UGKG 1.0
Uranium by ICP U -204 515 1710 UGKG 1.0 -—
Vanadium y 422 20.0 856 UGKG 1.0
Zinc 107000 231 428 UGKG 1.0

The following prep procedures were performed:

TRACE

900
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GENERAL ENGINEERING LABORATORIES

. ' . P Laboratory Certificatio
Meeting today's needs with a vision for tomorrow. STATR OFL 4 Epn:
FL E87156/87294 E87472/87458
NC 233
sc 10120 10582
N 02934
CERTIFICATE OF ANALYSIS vA  ouist
Client: Westinghouse Savanngh River Co.
EPD-Building 773-58 A
Aiken, South Carolina 29808-0001
Contacts Mr. Bob Craig
Project Description: Analytical Services for SRS Environmental Characterization
cc: WSRCQ0193 Report Date:  September 01, 1995 Page 10f2
Sample ID : DCPRB-1
LabID :9508156-11
. Matrix : Soil
Date Collected + 07120195
Date Received + 08/02/95
Priority : Routine
Collector : Client
Parameter " Qualiffer Result DL RL Units DF Analyst Date Time Batch M
Metals Analysis
Silver U 403 182 182 UGKG 1.0 NRM 08/24/95 1943 71530 1
Aliminum 82200 868 1460 UGKG 10
Arsenic 6970 136 365 UGKG 1.0
Barium 521 483 219 UGKG 1.0
Beryllium J 737 0.831 219 UGKG 1.0
Calcium 3620000 1460 1460 UGKG 1.0
Cadmium 4940 7.07 146 UGKG 1.0
Cobalt 5840 12.8 292 UGKG 1.0
Chromium 709 434 292 UGKG 1.0
Copper 11900 ' 39.3 292 UGKG 10
Fon 504000 736 1310 UGKG 1.0
Potassium 6110000 469 36500 UGKG 1.0
Magnesium 670000 171 1460 UGKG 1.0
Manganese 8950 7.01 146 UGKG 1.0
Sodium 6290000 1140 7290 UGKG 1.0 .
Nickel 2830 58.8 729 UGKG 1.0
Lead 1080 824 365 UGKG 10
Antimony 1690 69.8 365 UGKG 10
Selenium 4310 104 365 UGKG 1.0
Thallium U -989 151 365 UGKG 1.0
Uranium by ICP U -409 439 1460 UGKG 1.0 -
Vanadium J 283 171 729 UGKG 1.0
Zinc 99700 197 365 UGKG 1.0

The following prep procedures were performed:

TRACE FGD 08/23/95 1730 71530 2
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& / L@ GENERAL ENGINEERING LABORATORIES
?‘70 , > é, Meeting today’s needs with a vision for tomorrow. STA;“;::" cmmw::;
o S EL E871S6/87294  E87472/87458
ATORT® NC 233
sc 10120 10582
TN 02934
CERTIFICATE OF ANALYSIS va ous
Client: Westinghouse Savannsh River Co.
EPD-Building 773-58A
Aiken, South Carolina 29808-0001
Contact: Mr. Bob Craig
Project Description: Analytical Services for SRS Bnvironmental Characterization
cc: WSRC00193 Report Date:  September 01, 1995 Page 10f2
Sample ID : DCPRB-2
LabID £ 9508156-12
Matrix ¢ Soil
Date Collected : 072095
Date Recelved 2 08/02/95
Priority : Routine
Collector : Client
Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M
Metals Analysis
Silver U 259 181 181 UGKG 1.0 NRM 08/24/95 1948 71530 1
Aluminum 188000 865 1450 UGKG 1.0
Arsenic 9760 135 364 UGKG 1.0
Barium . 1180 4.82 218 UGKG 1.0
Beryllium I 132 0.829 218 UGKG 1.0
Celcium 3700000 1450 1450 UGKG 1.0
Cedmium 5840 7.05 145 UGKG 1.0
Cobalt 6200 12.8 291 UGKG 1.0
Chromium 1320 433 291 UGKG 1.0
Copper 12300 392 291 UGKG 1.0
Iron 827000 734 1310 UGKQ 1.0
Potessium 6190000 467 36400 UGKG 1.0
Magnesium 702000 171 1450 UGKQ 1.0
Manganese 11200 6.99 145 UGKG 1.0
Sodium 6000000 1130 7270 UGKG 1.0
Nickel 2130 587 727 UGKG 1.0 :
Lead 1330 822 364 UGKG 1.0
Antimony 1960 69.6 364 UGKG 1.0
Selenium 4130 104 364 UGKG 1.0
Thallium U -940 150 364 UGKG 1.0
Uranium by ICP U -567 438 1450 UGKG 1.0 =
Vanadium J S75 17.0 727 UGKG 1.0
Zinc 105000 196 364 UGKG 1.0

The following prep procedures were performed:

TRACE

12osv00B
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GENERAL ENGINEERING LABORATORIES

Meeting today’s needs with a vision for tomorrow. STATZ“"‘:;;I"”’ Cer “““‘g’:;
FL E87156/87294 B87472/87458
NC 233
sC 10120 10582
. IN 02934
CERTIFICATE OF ANALYSIS Ve ot
Client: Westinghouse Savanneh River Co.
EPD-Building 773-58A.
Aiken, South Carolina 29808-0001
Contact: Mr. Bob Craig
Project Description: Analytical Services for SRS Environmental Characterization
cc: WSRC00193 Report Date:  September 01, 1995 Page 10f2
Sample ID + DCPRB-3
LabID 1 9508156-13
Matrix * Soil
Date Collected +07/20/95
Date Received : 08/02/95
Priority ¢ Routine
Collector : Clent
Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M
Metals Analysls
Silver u 28.8 224 224 UGKG 1.0 NRM 08/24/95 1953 71530 1
Aluminm 51600 1070 1800 UGKG 10
Arsenic 6000 - 167 450 UGKG 1.0
Barium _ 350 596 270 UGKG 1.0
" Beryllium I 345 1.02 270 UGKG 1.0
Calcium 3370000 1800 1800 UGKG 1.0
Cadmium 4520 8.72 180 UGKG 1.0
Cobalt 5420 158 360 UGKG 1.0
Chromium 656 53.6 360 UGKG 1.0
Copper 10200 : 485 360 UGKG 1.0
Tron 384000 908 1620 UGKG 1.0
Potassium 7100000 578 45000 UGKG 1.0
Magnesium 731000 ’ 211 1800 UGKG 1.0
Manganese 10000 8.65 180 UGKG 10
Sodium 7340000 1400 8990 UGKG 1.0
Nickel 1700 725 899 UGKG 1.0 -
Lead 955 102 450 UGKG 1.0
Antimony 2320 86.1 450 UGKG 1.0
Selenium 3890 129 450 UGKG 1.0
Thallium U -970 186 450 UGKG 1.0
Uranium by ICP U -1130 541 1800 UGKQ 1.0 =
Vanadium J 200 21.0 899 UGKG 1.0
Zinc 103000 243 450 UGKG 1.0
The following prep procedures were performed:
TRACE FGD 08/23/95 1730 71530 2

I
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GENERAL ENGINEERING LABORATORIES
Meeting today’s needs with a vision for tomorrow. STAT‘;‘"’(‘;;‘?" C‘“’"“‘;‘I‘
FL B87156/87294  E87472/87458
NC 233
sC 10120 10582
N 02934
CERTIFICATE OF ANALYSIS M+
Client: Westinghouse Savannsh River Co.
EPD-Building 773-58A
Aiken, South Carolina 29808-0001
Contact; Mr. Bob Craig
Project Doscription: Analytical Services for SRS Environmental Characterization
cc: WSRC00193 Report Date; September 01, 1995 Page 10f2
Sample ID : PCPRB-1
LabID +9508156-14
Matrix : Soil
Date Collected : 07/20/95
Date Received : 08/02/95
Priority : Routine
Callector : Client
Parameter Qualiffer Result DL RL Units DF Anelyst Date Time Batch M
Metals Analysls
Silver U 571 244 244 UGKG 1.0 NRM 08/24/95 1957 71530 1
Aluminum 123000 1170 1960 UGKG 1.0
Arsenic 6480 182 490 UGKG 1.0
Barium 656 6.50 294 UGKG 10
Beryllium J T 7.03 1.12 294 UGKG 10
Caleium 3470000 1960 1960 UGKG 1.0
Ceadmium 6140 9.51 196 UGKG 1.0
Cobalt 7930 172 392 UGKG 1.0
Chromium 558 584 392 UGKQ 1.0
Copper 16700 . 52.8 392 UGKG 1.0
Iron 404000 990 1760 UGKG 1.0
Potassium 5000000 630 49000 UGKG 10
Magnesium 670000 230 1960 UGKG 1.0
Manganese 9790 9.43 196 UGKG 1.0
Sodium 4650000 1530 9800 UGKG 1.0 .
Nickel 2170 79.1 980 UGKQG 1.0
Lead 1700 11 490 UGKQ 1.0
Antimony 2110 939 490 UGKG 1.0
Selenium 4760 140 490 UGKG 1.0
Thallium U -1120 203 490 UGKG 1.0
Uranium by ICP U -541 590 1960 UGKG 1.0 -
Venadium J 267 229 980 UGKG 1.0
Zinc 116000 265 490 UGKG 1.0

The following prep procedures were performed:

TRACE

1207800

FGD 08/23/95 1730 71530 2
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GENERAL EN GINEERIN G LABORATORIES

Meeting today’s needs with a vision for tomorrow.

Laboratory Certificatians

I‘)ATOR\ ?ﬁ” 123:?;156/87294 3;47%7453
10582
CERTIFICATE OF ANALYSIS W1 00085770
Client: Westinghouse Savannah River Ca.
EPD-Building 773-58A
Aiken, South Carolina 29808-0001
Contact: M. Bob Craig
Project Description: Analytical Services for SRS Environmental Cheracterization
cc: WSRC00193 Report Date:  September 01, 1995 Page 10of2
Sample ID : PCBRB-2
LabID £9508156-15
Matrix + Soil
Date Collected + 07/20/95
Date Received : 08/02/95
Priority : Routine
Collector ¢ Client
Parameter Qualifier Result DL RI, Units DF Analyst Date Time Batch M
Vietals Analysis
Silver U 9.24 240 240 UGKG 1.0 NRM 08/24/95 2002 71530 1
Aluminum 108000 1150 1930 UGKG 1.0
Arsenic 7940 179 483 UGKG 10
Barium 547 6.40 290 UGKG 1.0
Beryllium J T 407 L.10 290 UGKG 10
Calcium 3290000 1930 1930 UGKG 1.0
Cadmium 6170 936 193 UGKG 10
Cobalt 7880 17.0 386 UGKG 10
Chromium 532 515 386 UGKG 1.0
Copper 15800 52.0 386 UGKG 1.0
Iron 380000 975 1740 UGKG 1.0
Potassium 5340000 620 48300 UGKG 10
Magnesium 662000 227 1930 UGKG 1.0
Mangeanese 9960 9.28 193 UGKG 1.0
Sodium 5000000 1510 9650 UGKG 1.0
Nickel 1720 719 965 UGKG 1.0 -
Lead 1220 109 483 UGKG 1.0
Antimony 2330 924 483 UGKG 1.0
Selenium 4720 138 483 UGKG 1.0
[hallium u -1160 - 200 483 UGKG 1.0
Uranium by ICP U -537 581 1930 UGKG 10
Vanadium J 269 22.6 965 UGKG 1.0
Zinc 111000 261 483 UGKG 1.0

he following prep procedures were performed:

'RACE

070103

P O Box 30712 - Ch'lrlcstou SC 29417 <(803) 556-8171 *Fax (803) 766-1178
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& /\ & GENERAL ENGINEERING LABORATORIES
g‘y@ \ é, Meeting today's needs with a vision for tomorrow. srAT[;b“:Etr’ C“‘m”‘g’::
‘?4 @5 r\c E8‘7156/87294 E$7472/87458
TOW sc 10120 10582
IN 02934
CERTIFICATE OF ANALYSIS M v
Client: Westinghouse Savannsah River Co.
EPD-Building 773-58A
Aiken, South Carolina 29808-0001
Contect: Mr. Bob Craig
Project Description: Analytical Services for SRS Environmental Characterization
cc: WSRC00193 Report Date:  September 01, 1995 Page 10f2
Sample ID : PCBRB-3
LabID :9508156-16
Matrix ¢ Soil
Date Collected :07/20/95
Date Received : 08/02/95
Priority : Routine
Collector : Client
Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M
Metals Analysls
Silver U 11.1 236 236 UGKG ~ 1.0 NRM 08/24/95 2007 71530 1
Aluminum 158000 1130 1890 UGKG 1.0
Arxsenic 8600 176 474 UGKG 10
Barium . 885 6.28 284 UGKG 1.0
Beryllium J 8.80 1.08 284 UGKG 1.0
Calcium 3660000 1890 1890 UGKG 1.0
Cadmium 6040 9.19 189 UGKG 1.0
Cobalt 6970 16.7 379 UGKG 10
Chromium 646 564 379 UGKG 10
Copper 17400 510 379 UGKG 1.0
Iron 429000 956 1700 UGKG 1.0
Potassium 5580000 609 47400 UGKG 10
Magnesium 717000 223 1890 UGKG 1.0
Mangenese 11400 9.11 189 UGKG 1.0
Sodium 5010000 1480 9470 UGKG 1.0
Nickel 2330 764 947 UGKG 1.0 -
Lead 1140 107 474 UGKG 10
Antimony 2220 907 474 UGKG 1.0
Selenium 4750 135 474 UGKG 1.0
Thallium U -602 196 474 UGKG 1.0
Uranium by ICP U -739 570 1890 UGKG 1.0
Vanadium J 314 222 947 UGKG 1.0
Zinc 114000 256 474 UGKG 1.0

The following prep procedures were performed:

TRACE

12072103

FGD 082395 1730 71530 2
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& / \\ @ GENERAL ENGINEERING LABORATORIES
% / r- & Meeting today’s needs with a vision for tomorrow. STA,I[;[“:;:L“W Cmm“us:r’
Y p—" ilé DSTIS6R7204  BAT4T/87458
TOK sC 10120 10582
™ 02934
CERTIFICATE OF ANALYSIS M
Client: Westinghouse Savannsh River Co.
EPD-Building 773-58A
Aiken, South Carolina 29808-0001
Contact: Mr. Bob Craig
Project Description: Analytical Services for SRS Environmental Characterization
cc: WSRC00193 Report Date:  September 01, 1995 Page 10f2
Sample ID : STED-1
LabID +9508156-17
Matrix : Soit
Date Collected +07/2095
Date Received + 08/02/95
Priority : Routine
Collector s Client
Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M
Metals Analysis
Silver U 135 204 204 UGKG 1.0 NRM 08/24/95 2011 71530 1
Aluminum " 317000 976 1640 UGKG 1.0
Arsenic 11500 153 410 UGKG 10
Barium 3150 544 246 UGKG 1.0
Beryllium i) 677 0.935 246 UGKG 1.0
Calcium 2890000 1640 1640 UGKG 1.0
Cadmium 6670 795 164 UGKG 1.0
Cobalt 9300 144 328 UGKG 1.0
Chromium 1330 489 328 UGKG 1.0
Copper 14700 442 328 UGKG 1.0
Iron 696000 828 1480 UGKG 1.0
Potassium 5770000 527 41000 UGKG 1.0
Meagnesium 647000 193 1640 UGKG 1.0
Manganese 45600 7.89 164 UGKG 1.0
Sodium 5500000 1280 8200 UGKG 1.0
Nickel 17100 662 820 UGKG 1.0
Lead 6170 92.7 410 UGKG 1.0
Antimony 2170 78.6 416 UGKG 1.0
Selenium 4410 117 410 UGKG 1.0
Thallium U -886 170 410 UGKG 1.0
Uranium by ICP 105000 494 1640 UGKG 1.0
Vanadium J 798 19.2 820 UGKG 1.0
Zinc 120000 221 410 UGKG 1.0

"he following prep procedures were performed:

TRACE FGD 08/2395 1730 71530 2
PO Box 30712 - Charleston, SC 29417 +(803) 556-8171 * Fax (803) 766-1178 4950815617+
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GENERAL ENGINEERING LABORATORIES

. . . as . Labara Certiflcal
Mecting today’s needs with a vision for tomorrow. STATE GEL”"Y etift ':P“I’
FL EB7156/87294  B87472/87458
NC  23:
sC 10120 10582
™ 02934
CERTIFICATE OF ANALYSIS M
Client: Westinghouse Savanngh River Co.
EPD-Building 773-58A
Aiken, South Carolina 29808-0001
Contact: Mr. Bob Craig
Project Description: Analytical Services for SRS Environmental Cheracterization
cc: WSRC00193 Report Date: September 01, 1995 Page 10f2
Sample ID ¢+ STED-2
LabID :+9508156-18
Matrix : Soil
Date Collected : 07/20/95
Date Received : 08/02/95
Priority : Routine
Collector < Client
Parametear Quatifier Result DL RL Units DF Analyst Date Time Batch M
Metals Analysls
Silver 374 202 202 UGKG 1.0 NRM 08/24/95 2016 71530 1
Aluminum 1030000 966 1620 UGKG 10
Arsenic 10800 151 406 UGKG 1.0
Barjum 4900 538 244 UGKG 1.0
Beryllium J T 217 0.926 244 UGKG 1.0
Calcium 2650000 1620 1620 UGKG 1.0
Cadmium 6730 7.88 162 UGKG 1.0
Cobalt 10300 143 325 UGKG 1.0
Chromium 3340 484 325 UGKG 10
Copper 16700 4338 325 UGKG 1.0
Iron 1240000 820 1460 UGKG 1.0
Potassium 5360000 522 40600 UGKG 1.0
Magnesium 633000 191 1620 UGKG 1.0
Manganese 50600 7.81 162 UGKG 10
Sodium 5280000 1270 8120 UGKG 1.0
Nickel 30800 655 812 UGKG 1.0 -
Lead 7140 91.8 406 UGKG 1.0
Antimony 1860 71.8 406 UGKQ 1.0
Selenium 4480 116 406 UGKG 1.0
Thallinm §) -842 168 406 UGKG 10
Uranium by ICP 133000 489 1620 UGKG 1.0
Vanadium 2360 19.0 812 UGKG 1.0
Zinc 124000 219 406 UGKG 1.0

The following prep procedures were performed:

TRACE

207910

FGD 08/23/95 1730 71530 2
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GENERAL ENGINE;ERING LABORATORIES

Meeting today's needs with a vision for tomorrow.

Laboratory Certlifica tlons

— Q‘ STATE GEL
"’ATORY@%‘ ML EsTisese ERTaTT4S
sc 10120 10582
™ 02934
CERTIFICATE OF ANALYSIS M S
Client: Westinghouse Savannah River Co.
EPD-Building 773-58A
Aiken, South Carolina 29808-0001
Contact: Mr. Bob Craig
Project Description: Analytical Services for SRS Environmental Characterization

cc: WSRC00193 Report Date:  September 01, 1995 Page 10f2

Sample ID : STED-3

LabID 19508156-19 .

Matrix ¢ Soil

Date Collected : 07/20/85

Date Received + 08/02/95

Priority : Routine

Collector : Client
Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M
etals Analysis
Silver U 190 219 219 UGKG 1.0 NRM 08/24/95 2020 71530 1
Aluminum 3830600 1050 1760 UGKG 10
Arsenic 11900 164 440 UGKG 1.0
Jarium 3190 5.83 264 UCKG 1.0
Seryllium J . 879 1.00 264 UGKQG 1.0
calcium 2820000 1760 1760 UGKG 10
“admium 6090 8.54 176 UGKG 1.0
Jobalt 10500 155 352 UGKG 1.0
“hromium 1660 524 352 UGKG 1.0
opper 16000 474 352 UGKG 1.0
on 732000 889 1580 UGKG 1.0
otessitm 5490000 566 - 44000 UGKG 1.0
fagnesium 614000 207 1760 UGKG 1.0
fanganese 51300 8.47 176 UGKG 1.0
odium 5310000 1370 8800 UGKQ 1.0
lickel 18400 71.0 880 UGKG 10
ead 7010 994 440 UGKG 1.0
ntimony 2370 843 440 UGKQ 1.0
elenium 5120 126 440 UGKG 1.0
hallium 8) -1080 182 440 UGKG 1.0
ranium by ICP 112000 530 1760 UGKG 1.0
‘anedium 989 20.6 880 UGKG 1.0
inc 115000 238 440 UGKG 1.0

e following prep procedures were performed:

RACE

07810

FGD 08/23/95 1730 71530 2
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