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Bechtel National. Inc.

Engineers — Construttors

Jackson Plaza Tower @
800 Oak Ridge Turnpike
Oak Ridge. Tennessee

Mait Address P O Box 350. Det Ricge. TN 37831.0350
Teles. 3785273

JUh 12 B85

U.S. Department of Energy
Oak Ridge Operations

Post Office Box E

Oak Ridge, Tennessee 37830

Attention: R, G. Atkin

Subject: Bechtel Job No. 14501, FUSRAP Project
DOE Contract No. DE-~-AC05-810R20722
Ballod Characterization Report
File No. 066, WBS No. 138

-Dear Mr. Atkin:

A radiological survey of the Ballod Property, Rochelle Park, New
Jersey, was conducted during November 1984 through March 1985 by
Bechtel National, Inc. (BNI). An earlier radiological survey
performed by Oak Ridge Associated Universities (ORAU) established
that buried deposits of radioactivity existed in the northeast
corner (the North Dike Area) and in the south end (South Dike Area)
of the site. The remedial action guideline for thorium-232 surface
contamination was reduced from 15 to 5 pCi/g between the time of the
ORAU survey and the 1984 survey (see Table 1l). This guideline
change necessitated the more detailed 1984 survey.

The current radiological field survey was conducted in accordance
with the survey plan for the radiological characterization of the
Ballod and Associates property. The survey grid consisted of
mutually perpendicular lines spaced 100 ft apart, as shown in
Figure 1, and has been tied into the New Jersey State grid systen.

buring this survey, measurements were taken for near-surface gamma
radiation levels and gamma radiation exposure rates 3 £t above the
ground., Boreholes were drilled and gamma logging was performed.
Surface and subsurface soil samples and water samples were taken in
each area as appropriate. The results of these measurements and
sanple analyses are presented in the attached tables.

ENCE

CONCUR

Iﬁll@!’“r




e

—

28183

Mr. R, G. 2tkin
Page Two

All direct field measurements and laboratory results represent gross
readings:; background radiation levels and radionuclide
concentrations have not been subtracted from the totals., Background
measurements were not taken for this survey because sufficient
background information for this general area of New Jersey exists
from previous surveys (see Table 2).

surface and subsurface soil sampling locations are shown in Figures
2 and 3, respectively, and the results of laboratory analyses are
provided in Table 3. Thorium-232 concentrations ranged from
background levels to 503 pCi/g. Radium-226 concentrations above the
DOE guideline were found in a few samples, with concentrations up to
6.7 pCi/g. Uranium-238 concentrations ranged from less than 3.3 to
627 pCi/g with one sample exceeding the DOE guideline of 150 pCi/g.
Concentrations of potassium-40, analyzed for in selected samples,
ranged from 6.8 to 20 pCi/g.

Near-surface gamma radiation levels measured on the property ranged
from background (approximately 5000 cpm) to 980,000 cpm. Results of
near-surface gamma measurements are presented in Table 4, Gamma
radiation exposure rates ranged from 8 to 590 uR/h on this

property. The average exposure rate for the site was 34 uR/h.

These results can be compared to the DOE guideline of 20 uR/h,

Gamma radiation exposure rates are presented in Table 5 and
measurement locations are shown in Figure 4,

Borehole gamma logging was performed to indicate the general depth
and concentrations of contamination. Detailed gamma logging results
are reported in Table 6. Borehole locations are shown in Figure 5.

On-site surface water samples were collected at the locations shown
in Figure 6. These samples were analyzed for suspended and
dissolved gross alpha. The results of the analysis are given in
Table 7. Gross alpha activity is expected to result from
uranium-238/radium-226, The DOE guidelines (DOE Order 5480.1a) for
dissolved and suspended radium=-226 in uncontrolled areas are 30 and
30,000 pCi/l, respectively: the guidelines for dissolved and
suspended uranium-238 are 600 and 40,000 pCi/1l, respectively.

Results of this survey indicate thorium-232 as the major contaminant
on the site. In addition, elevated concentrations of uranium-238
and radium-226 were found in a small number of scil samples
collected from the northeast corner and the south end of the site.

The surface contamination boundaries were determined using the
near-surface gamma radiation readings. The instrument response

{(SPA-3 with a cone shield) was correlated to laboratory analyses of
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surface soil samples using linear regression analysis. An
instrument reading of approximately 11,000 cpm was found to be an
indication of thorium-232 concentrations exceeding the 5-pCi/g
surface soil guideline.

Areas of subsurface contamination were determined using logs of
borehole gamma radiation readings and subsurface soil samples.

Gamma radiation measurements were correlated with the results of the
laboratory analysis of soil samples collected from the boreholes.
The correlation between gamma loggings and soil concentrations in
picocuries per gram (pCi/g} show that approximately 40,000 cpm is
equivalent to 15 pCi/g.

Contamination boundaries for surface and subsurface contamination
are shown in Figure 7. These areas generally correspond with the
areas of contamination reported by the ORAU report.

In addition to the radiological characterization, several soil
samples were collected and chemically analyzed for priority
pollutant organics and pesticides, including polychlorinated
biphyncls (PCBs) and Resource Conservation and Recovery Act {RCRA)
characteristics., Four composite samples were taken, shown in Figure
3, and were determined not to be RCRA hazardous.

Composite sample number 1 from location E9475, N9050 showed
concentrations of fluorathene and pyrene. See Appendix A for
priority pollutant analytical results. Both fluorathene and pyrene
are insoluble in water and classified as having low volatility;
therefore, excavation in this area is unlikely to pose a threat to
the environment via chemical hazards.

Very truly yours,

o/

Crotwell
Project Manager - FUSRAP

ms

cc: (w/o attachment)

E. L. Keller
J. F. Wing

5346B



FIGURE 1 'RADIOLOGICAL SURVEY GRID FOR THE BALLOD PROPERTY
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FIGURE 2 SURFACE SOIL SAMPLE LOCATIONS
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FIGURE 3 SUBSURFACE SOIL SAMPLE LOCATIONS
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FIGURE 4 GAMMA RADIATION EXPOSURE RATE MEASUREMENT LOCATIONS
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FIGURE 5 LOCATION OF BOREHOLES DRILLED AT THE BALLOD PROPERTY DURING 1984
RADIOLOGICAL SURVEY
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FIGURE 6 SURFACE WATER SAMPLE LOCATIONS
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FIGURE 7 CONTAMINATION BOUNDARIES ON BALLOD PROPERTY
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TABLE 1
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SUMMARY OF APPLICABLE RADIATION GUIDELINES FOR FUSRAP SITES

Exposure Conditions Guideline Value

Guideline Source

External Gamma Radiation

Level of gamma radiation 20 uR/h

at any location on a above background
site to be released for

unrestricted use

Radionuclide Concentrations in Soil

Maximum permissible 5 pCi/g averaged over
concentration of the first 15 cm of
radium-226 and soil below the surface,
thorium-232 in soil 15 pCi/g when averaged
above background levels over 15-cm-thick soil
averaged over 100 m3 layers more than 15 cm
below the surface
Maximum permissible 150 pCi/g
concentration of above background

Uranium-238 in soil

U.S. DOE Guidelines
for Residual Radio-
activity at FUSRAP
and Remote SFMP Sites
(February 1985)

U.8. DOE Guidelines
for Residual Radio-
activity at FUSRAP
and Remote SFMP Sites
{February 1985)

U.S. DOE Guidelines
for Residual Radio-
activity at FUSRAP
and Remote SFMP Sites
(April 1984)
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e TABLE 2
BACKGROUND RADIATION LEVELS FOR THE NORTHERN NEW JERSEY AREA¥

Typical Radiation Level
Type of Radiation or Radionuclide
Measurement or Sample Concentrations

Gamma exposure rate at 1 m above
floor or ground surface (uR/h) 8.0

Concentration of radionuclides
— in soil (pCi/g)

Thorium-232
Uranium-238
Radium-226

0oOo0oo
. L] L4
OO0

*0ak Ridge National Laboratory. State Background Levels:
Results of Measurements Taken During 1975-1979, ORNL/TM-7343,

Oak Ridge, TN, November 198l.
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TABLE

RADIONUCLIDE CONCENTRATIONS IN SOIL SAMPLES FOR THE
BALLOD PROPERTY, ROCHELLE PARK, NEW JERSEY (1984)

Coordinates Depth Uranium-238 Radium-226 Thorium-232 Potassium-40
East  North (ft) pCi/g + 1 sigma pCi/g + 1 sigma pCi/g + 1 sigma pCi/g + 1 sigma
B625.0 3600.0 1.0 <9.70 o61 ¢/- .50 <5.00
8675.0 3400.0 1.0 <9.89 .94 €1.70
3312.0 9437.0 1.0 5,00 5.31 4/-  1.37 114,70 +/-  3.98
3875.0 9275.0 0.5 <B.48 <1.04 <1.68
8300.0 9200.0 0.5 <3.32 <.50 €1.50
8900.0 9450.0 2.0 <8.85 <.80 €2.04
8925.0 8975.0 0.5 €12.33. 1.42 #/- b 1.16 ¢/~ <50
8325.0 3000.0 0.5 <5.00 1.68 ¢/~ .28 28.79 ¢/~  1.35
33925.0 9200.0 1.0 5443 39 +/- «20 <1.27
8925.0 9450.0 6.0 <6.33 272 ¢/~ 022 <1.50
8925.0 9475.0 0.5 <10.32 Cl.2¢ <1.50
8925.0 9575.0 0.5 <5.00 C1.46 1.69 o/~ «84
8925.0 9575.0 5.0 <19.29 T4 4/- .63 6.54 #/-  1.00
8950.0 9175,0 0.5 <1.02 <.86 <1.50
8350.0 9400.0 5.0 €16.60 <1.37 11.61 ¢/- 1.08
8375.0 9025.0 0.5 €14.87 <1.27 8.14 ¢/- .90
8975.0 35050.0 1.0 C14.31 2.10 +/- .40 13.13 +/- «95
8975.0 3075.0 0.5 <8.62 .58 4/~ .38 <1.56
34375.0 2100.9 1.0 <6430 %0 +/= .30 2.00 +/- 4,00 8.70 /- 1.50
8975.0 3100.0 3.0 <6.50 .70 290 ¢/~ <40 13.50 +/~  2.70
8375.0 9100.0 3.0 « 70 ¢/~ «20 1.50 ¢/- 40 9.50 ¢/~ 2+40
8975.0 9100.0 10.0 <4.10 40 ¢/- .20 %0 +/- .20 10,40 +/-  1.60
8975.0 3325.0 0.5 <5.00 .50 T 21 /- 1.27
8375.0 9630.9 1.0 <11.96 «B86 4/~ .33 €1.50 N
3975.0 9400.0 1.0 <5.00 <1.42 10.76 ¢/~  1.23 D
3975.0 9550.0 0.5 €5.00 .50 <1.50 ;?

N
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RADIONUCLIDE CONCENTRATIONS IN SOIL SAMPLES FOR THE
BALLOD PROPERTY, ROCHELLE PARK, NEW JERSEY (1984)

Coordinates Depth Uranium-238 Radium-226 Thorium-232 Potassium-40
East North (ft} pCi/g + 1 sigma pCi/g + 1 sigma pCi/g + 1 sigma pCi/g + 1 sigma
0 - W P

8375.0 9575.0 0.5 12,53 56 ¢/~ ol 2 <1.50

9025.0 9200.0 0.5 <5.68 «36 ¢/~ o146 «99 ¢/- «32

9025.0 9330.0 1.0 €15.712 €.50 8,03 ¢/~ 1.10

9025.0 9350.0 0.5 €156.63 bl +/-~ «35 1.25 */- 1-16

9025.0 9400.0 0.5 (1.02 259 &/~ «21 l." /- «48

9025.0 S4900.0 1.5 <11.23 1.21 ¢/~ «32 13.08 +/- 1.09

9025.0 9450.0 1.5 <6.78 58 ¢/~ «19 3,67 o/~ «58

9075.0 3125.0 0.5 <5.00 1.27 ¢/~ 47 13.58 +/- 1.43

9075.10 92715.0 0.5 <8.68 <.90 2,27 &/~ +b66

9015.0 9‘25.0 0.5 (15.22 .60 +/ - 078 (1.50

9075.0 3525.0 D5 <18,.41 2.49 ¢/~ «13 9.53 ¢/~ 1.60

9075.0 9525.0 0.5 62T.60 ¢/~ 55,10 €.50 $503.30 ¢/- 9.70

9110.0 9077.0 2.0 230 o/~ « 70 14.60 +/~ 1.20 Ba90 /- 2.80
9110.0 90771.0 3.0 2450 ¢/~ 1.60 ohl +/- «20 «80 o/~ «50 12.50 +/~ 1.80
9110.0 9077.0 1.0 €5.,10 «50 ¢/~ 29 «80 ¢/~ «30 11.80 +/- 1.70
9125.0 9375.0 0.5 <71.07 <.50 C1.67

9150.0 9200.0 1.0 €9.53 1,12 +/- «32 T01 ¢/~ +10

9175.0 9100.0 2.0 2T.64 3.82 /- «56 19.88 ¢/~ 1.29

9175.0 9130,0 1.0 <5.00 6.7! /- « T8 36.84 /- 2.84

9175.0 9200.0 1.5 35,27 ¢/- 10.69% 4,69 ¢/~ «78 o 48 4/~ 1.80

9175.0 9200.0 LY §3.90 ¢/~ 6.00 4oT0 /- 6.00 44,30 ¢/~ 6.90

9175.0 9200.0 3.0 17.70 ¢/~ 6.80 460 4/~ +«30 33.80 o/~ 2.90

9175.0 9200.0 55 <l5.30 230 ¢/~ «30 13.80 ¢/~ 4.080

9175.0 9200.0 5.0 11.90 ¢ /- 4,20 2.60 o /= b0 15.20 /- 1.30

9175.0 9290.0 3.5 11.10 ¢/~ 3.70 3.4Q ¢/- «80 18.10 +/- 1.90

9175.0 9200.0 3.5 <6060 «50 ¢/~ .lﬂ ‘.20 /- .30

I75.0 9230.0 7.5 (5%.90 «50 4/~ «10 1.10 +/- «10

9175.0 9200.0 10.0 €610 o500 ¢/~ «20 1.00 ¢/~ 10

917500 930000 3-0 (705‘ (-50 3.99 ‘,- 068




( TABLE L
RADIONUCLIDE CONCENTRATIONS IN SOIL SAMPLES FOR THE
BALLOD PROPERTY, ROCHELLE PARK, NEW JERSEY {1984)

Coordinates bepth Uranium-238 Radium=-226 Thorium-232 Potassium-40
East  North (£t) pCi/g + 1 sigma pCi/g + 1 sigma pCi/g * 1 sigma pCi/g + 1 sigma
9225.0 90'5.0 0.5 (6-59 098 f,“ 023 2.02 ’,- -SZ
9225.0 910000 .’..0 (5-00 ZQSB L ¥ it 069 15026 /= 1-18
‘3225.0 9150‘0 Z.o (llosl .69 4/~ .30 2-21 /- .76
9225.0 9175.0 0«3 <5.00 1.76 ¢/~ « 11 11.13 +/- 1.68
9225.0 275.0 0.5 €16.90 1,36 /- «33 5.56 ¢/~ «80
9225.0 9300.0 | A <9.19 <.50 €1.50
9225.0 9350.0 2.0 €10.42 <1.05 T.06 ¢/~ «90
9225.0 9525.,3 0.5 €16.52 1.70 /- %5 5.25 ¢/- 1.46
9225.0 9325.0 0.5 <i1.31 4T 4/~ «36 S<.716 ¢/~ 30
922%.0 9537.0 0.5 6,02 «T0 /- «19 2.00 +/- «39
$250.0 9175.0 J.5 €13.4)3 <1.17 6.60 ¢/~ +86
9250.0 9325.0 0.5 <5.37 <.06 1.93 ¢/~ b}
925'000 93371.0 0.5 €3.80 50 ¢/~ 013 .I.UQ */~ 003
9275.0 9300.0 1.0 12,70 +/- 2.70 1.80 o/~ «10 13,90 /- 2.30
921500 9300.0 2.0 (15.21 1.20 */ - .30 ‘.10 +/=- 1.02
9275.0 9300.0 2.0 21,20 ¢/- 2.90 2.90 4/~ «50 19.80 ¢/~ 1.80
9275.0 93d0.0 8.5 <6450 o600 o/~ «10 1.00 ¢/~ «10
9275.0 9300.0 9.0 €8.00 «70 4/~ «30 1,60 o/~ « 40
9275.0 $300.0 9.5 <B8.20 «930 4/~ «10 €1.40
$275.0 9300.0 10.0 €8.10 «90 ¢/~ «20 1.20 ¢/= +80
9275.0 9390.0 10.0 S4.20 ¢/~ 17.40 270 +/~- «20 100,20 +/~ 9.30
9325.0 9200.0 1.0 <13.80 1.60 ¢/~ «40 B.50 ¢/~ 2.20
9325.,0 9200.0 2+0 €10.20 1.20 ¢/~ 30 4.560 ¢/~ okl
9325.0 9200.0 8.5% €6.00 « 710 ¢/~ «20 « 10 ¢/~ «10
3325.0 3200.0 3.0 €5.50 <.30 <1.290
9325.0 9200.0 9-5 <3.00 1.90 /- .30 (1.60
9325-0 9200.0 10-0 €9,.80 <1.20 1.90 &/ - -10
9325.0 3300.0 2.0 €13.55 <.50 3.35 4/~ «66
9325.,0 32350.0 2.0 <5.,00 1.73 o/~ «J6 4,01 ¢/~ «T73
$350.0 3025.0 2.5 <15.61 <.50 2.86 +/~- -81

=il
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( TABLE .
RADIONUCLIDE CONCENTRATIONS IN SOIL SAMPLES FOR THE
BALLOD PROPERTY, ROCHELLE PARK, NEW JERSEY (1984)

Coordinates Depth Uranium=-238 Radium-226 Thorium-232 Potassium-40
East North (ft) pCi/g + 1 sigma pCi/g + 1 sigma pCi/q9 + 1 sigma pCi/g + 1 sigma
9350.3 9025.0 0.5 C25.56 6.38 ¢/~ «73 28.32 +/- 1.91
9350.0 9075.0 0.5 <13.93 1.26 ¢/~ «31 3.08 +/- «58
9350.0 9175.0 0.5 <10.25 .50 €1.50
9375.0 9290.0 2.0 <7.30 «10 4/~ «30 3.T70 #/- «60 11.10 +/- 1.70
33715.2 9200.0 4.9 <T.30 1.0 +/- «30 3.70 /- «50 .70 +/- 1.70
9375.0 929040 5.0 2.80 ¢/~ +30 17.30 +/- 90 9.00 ¢/~ 2.00
937549 920C.9 6.0 (3. 390 160 /- ok () 12,80 &/- 31.00
3375.0 9200.0 3.0 (6.00 e300 +/- «20 6.80 /- 2.10
93715.0 9290.0 14.0 <3.50 €.50 10,20 ¢/~ 1.60
9375.0 9200.0 16,0 <5.00 e50 /-~ «20 «90 o/~ <30 12.00 «+/- 1.70
9625.90 9150.0 2.5 €9.56 73 4/~ 32 3-85 /- «55
9"5.0 9025.0 005 (7.11 -95 ¢/~ .21 (1.‘5
94675.90 9050.0 3.0 €7.90 «90 ¢/~ +«30 1.30 ¢/~ «%0 11.90 ¢/~ 1.90
9‘75.0 9050.3 ‘00 (7.‘0 030 /- .30 20030 "” 2060
9475.0 9050.0 5.0 €6.10 «90 ¢/~ «20 1.90 ¢/~ «%0 12.40 +/- 1.80
3475.0 9050.0 6.0 <13.190 1.40 ¢/~ «h0 13.20 ¢/~ «90 14,90 ¢/~ 2.10
9475.0 9075.0 0.5 €15.17 1.01 +/- Pk | 1.96 ¢/~ «83
9675.0 9125.0 0.5 €8.12 <1.02 2.49 +/- .59 '

9475.0 9175.0 0.5 <5.00 297 4/~ «60 1.80 ¢/~ 52
9525.0 9150.0 0.5 <5.00 .47 ¢/~ «57 71.93 ¢/- 2.15
?550.0 955000 0.5 (5.00 1.80 "/- .33 39-01 ’," 1061
9575.0 9025.0 0.5 164473 C.50 2.33 &/~ T4

AP
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SPA-3 Count Rate
cpm
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TABLE
NEAR SURFACE GAMMA MEASUREMENTS FOR THE BALLOD
Coordinates
North

PROPERTY, ROCHELLE PARK, NEW JERSEY (1984)
East
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NEW JERSEY (1984)
SPA-3 Count Rate
cpm

4

TABLE
NEAR SURFACE GAMMA MEASUREMENTS FOR THE BALLOD
ROCHELLE PARK,
Coordinates
North

East
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EPA-3 Count Rate
cpm

TABLE 4
NEAR SURFACE GAMMA MEASUREMENTS FOR THKE BALLOD
North

Coordinates

PROPERTY, ROCEELLE PARK, NEW JERSEY (1984)
East
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GAMMA RADIATION EXPOSURE RATE MEASUREMENTS FOR
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THE BALLOD PROPERTY (1934)

o]
~
[+ 4
o
N
o
Y
» O
NV-4
o
-
-
ko]
-
g .
Oy
m
"

P OMNe NN ND D S MR~ PNV O O NNOMOWY
el O Mttt 000

v 00 F () f w100 3 v N N O N -t et N o4 o

Nrdvdodrd sded iy M Pttt v rded vt ot ot et ot vd v
-

OO0QO00DCO0S0000000OO0 O
000000000V OOOIOOASO n
OO NN S INONNMMO NGO O
PP PP RPOPPRACRROORRC O

COQO00ADDOO
QOO00OO00OO0
D BOPORRNOD

000000000000000000000000000000000 o
00000050000000000000000005000000 [=]
SHONUNANNNNMAY MM S 3 SN O
NN OCORPRMANRPAORO [ ]

QOO OO ref vt v 7=t o= =t
€040 OO £ G0 GO0 0 A0 0 OO O (N O O° VOV N OOV O™ VOOV O™

5325B



R1EN

6

TABLE
BOREHOLE GAMMA LOGGING RESULTS FOR THE BALLOD PROPEPTY,
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BOREHOLE GAMMA LOGGING RESULTS FOR THE BALLOD PROPERTY,

ROCHELLE PARK, NEW JERSEY (1984)
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TABLE 7
— SURFACE WATE‘_R SAMPLE ANALYSES RESULTS FOR THE
BALLOD PROPERTY, ROCHELLE PARK, NEW JERSEY
~ (1984) '
- Dissolved Suspended
Coordinates Gross Alpha Gross Alpha
East North pCi/l + 2 sigma pCi/l #+ 2 signma
9000.0 940%.0 30.C0 +/- 10.09 110.09 /- 40.00
- 9025.0 3300.0 20.00 /- 10.C0 €10.00
9250.3 39175.9 29,92 ¢/- 10,00 €300 +/= 30,00
9250.0 3200.0 30.00 +/- 123.0) <1%5.99
S
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EAL Corporation ComeoRar -
2030 wnght Avenue
Richmong. Callornia 948904
(415) 235-2633
(TWx) 910-382-8132
Eberline Instrument Corp. May 8, 1985
Jackson Plaza Tower Samples Received: 4/19/85
800 Oak Ridge Turnpike EAL W.0. No.: 1777-64
Dak Ridge, TN 37830 Purchase Order No.: 2267PH
Attn: Fred Haywood
3
BALLOD
EP TOXICITY RESULTS
Arsenic Barium Cadmium Chromium
EAL Customer mg/L mg/L mg/L mg/L
~ 1777-64-1 #3 Composite <0.1 0.2 <0.01 <0.01
1777-64-2 #2 Composite <0.1 0.6 <0.01 <0.01
1777-64-3 - #6 Composite <0.1 0.1 <0.01 <0.01
1777-64-4 #1 Composite <0.1 <0.1 <0.01 <0.01
Lead ‘Mercury selenium Stiver
EAL Customer mg/L mg/L mg/L mg/L
1777-64-1 #3 Composite <0.05 <0.004 <1 <0.01
1777-64-2 #2 Composite <0.05 <0.004 <1 <0.01
1777-64-3 #6 Composite <0.05 <0.004 <1 <0.01
1777-64-4

#1 Composite <0.05 - <0.004 <1 <0.01

zg;é;;»pa,e’f: :26“;252:::
eorge E. Dunstan

Manager, Hazardous Waste Programs
-  GED/dss



EAL Corporation

28159
—
Eberline Instrument May 8, 1985
Attn: Fred Haywood page 2
e EP TOXICITY RESULTS
Endrin Lindane ~Methoxychlor
— EAL Customer mg/L mg/L mg/L
e ST SN E R S S EE EC EE E C E e E E S S S E C S S S S S S S S S R E S C R R R S E S R R R R E R ER SRS eSS
1777-64-1 #3 Composite <0.001 <0.001 <0.01
- 1777-64-2 #2 Composite <0.001 <0.001 <0.01
1777-64-3 #6 Composite <0.001 <0.001 <0.01
1777-64-4 #1 Composite <0.001 <D0.001 <0.01
h L
7 ‘loxaphene Z,4-D 2,8,5«TP S1lvex
— EAL Customer mg/L mg/L mg/L
1777-64-1 #3 Composite <0.1 <0.001 <0.001
1777-64-2 #2 Composite <0.1 <0.001 <0.001
w 1777-64-3 #6 Composite <0.1 <0.001 <0.001
_ 1777-64-4 #1 Composite <0.1 <0.001 <0.001
Lyanide ~ Asbestos
EAL Customer mg/kg pH (%)
. 33333 T T I I T F T 333 X3 1T 331 3 F 3+ F 1t PP+ ¥+ + 1+ 13+ 3t >t 3t 223 s 1 Xt H 322 2 1 g 2k b R
1777-64-9 #3 Composite <0.2 6.7 <1
1777-64-10 #2 Composite <0.2 5.4 <1
1777-64-11 #6 Composite <0.2 7.0 <1
— 1777-64-12 #1 Composite <0.2 7.1 <1
- EAL Customer Reactivity Ignitability
R e s s S e S R S S S A s e S S R N T T S E E E R S S E T e R R S S S R S NS R R R R SR EE 2SS
_ 1777-64-9 #3 Composite {1} (3) '
1777-64-10  #2 Composite (2) (3)
1777-64-11 #6 Composite (2) (3)
1777-64-12  #1 Composite (2) (3)
o (1) The sample emits carbon dioxide when treated with acid, but do not emit
any hydrogen sulfide or hydrogen cyanide. The sample 1s not classed as
reactive. v
= {2) These soil samples do not react with water or with alkali or with acid.
These samples are not classed as reactive.
— (3) These soil samples are not ignitable when subjected to friction,

moisture, or open flame, and as such are not classified as ignitable.
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EAL Corporation

Eberline Instrument May 8, 1985
EAL W.0. No.: 1777-64
PRIORITY POLLUTANT METALS

Chromium Copper Nickel
EAL Customer mg/kg mg/kg mg/kg
1777-64-9  #3 Composite . 21 ®
1777-64-10 #2 Composite 4 5 <7
1777-64-11 #6 Composite 14 11 <8
1777-64-12 #1 Composite 22 24 <8

Lead Antimony inc Arsenic

EAL Customer mg/kg mg/kg mg/kg mg/kg
1777-64-8 43 Composite 21 <83 6 <1 )
1777-64-10 #2 Composite <9 <74 7 <19
1777-64-11 #6 Composite <10 <80 5 <20
1777-64-12 #1 Composite 38 <80 10 <20

Silver Beryllium Ladmium
EAL Customer mg/kg mg/kg mg/kg
1777-64-9 #3 Composite <0.6 0.4 2
1777-64-10 #2 Composite <0.6 <0.2 2
1777-64-11 #6 Composite <0.6 0.2 <1
1777-64-12 #1 Composite <0.6 0.2 <1

selenium Mercury Jhaliium
EAL Customer mg/kg mg/kg mg/kg
P R e E R E R S S S e S e S S S S S S C S S R S R S E E e S S S R S S S E TS R E S S T RS T R S S E SR RS S S SRS SRR
1777-64-9 #3 Composite <210 0.04 <2
1777-64-10 #2 Composite <190 0.02 T €2
1777-64-11 #5 Composite <200 <0.04 <2
1777-64-12 #1 Composite <200 <0.04 <2



Eberline Instrument

~R1RR

Date: May B, 1985
EAL Lab No.: 1777-64-5
Client 1.D.: #3 Composite

PRIORITY POLLUTANT DATA SHEET

EAL Corporation

VOLATILES ng/g{ppb) VOLATILE ng/g{ppb)
benzene <1 trans-1,3-dichloropropene <1
carbon tetrachloride <1 cis-1,3-dichloropropene <1
chlorobenzene <1 ethylbenzene <1
1,2-dichlorgethane <1 methylene chloride <1
1,1,1-trichloroethane <1 chloromethane <1
1,1-dichloroethane <1 bromomethane <1
1,1,2-trichloroethane <1 bromoform <1
1,1,2,2-tetrachloroethane <1 bromodichloromethane <1
chloroethane <1 fluorotrichloromethane <1
2-chloroethylvinyl ether <1 dichlorodifluoromethane <1
chloroform <1 chlorodibromomethane <1
1,1-dichloroethene <1 tetrachloroethene <1
trans-1,2-dichioroethene <1 toluene <1
1,2-dichloropropane <1 trichloroethene <1

vinyl chloride <1

NON-PRIORITY POLLUTANT
carbon disulfide <1 acetone <10
4-methyl-2-pentanone <10 2-butanone <20
styrene <1 2-hexanone <10
vinyl acetate <2 xylenes <1
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EAL Corporation

Eberline Instrument Date: May 8, 1985
— EAL Lab No.: 1777-64-6
Client 1.D.: #2 Composite
PRIORITY POLLUTANT DATA SHEET
VOLATILES ng/q{ppb) VOLATILE ng/g{ppb)
N benzene ' <1 trans-1,3-dichloropropene <1
carbon tetrachloride <1 cis-1,3-dichloropropene <1
_ chlorobenzene <1 ethylbenzene <1
1,2-dichloroethane <1 methylene chloride <1
1,1,1-trich®oroethane <1 chloromethane <1
h 1,1-dichloroethane <1 bromomethane <1
1,1,2-trichloroethane <1 bromoform <1
g 1,1,2,2-tetrachloroethane <1 bromodichloromethane <1
— chloroethane <1 fluorotrichloromethane <1
o 2-chloroethylvinyl ether <1 dichlorodifiuoromethane <1
chloroform <1 chliorodibromomethane <1
_ 1,1-dichloroethene <1 tetrachloroethene <1
trans-1,2-dichloroethene <1 toluene <1
1,2-dichloropropane <1 trichioroethene <1
- vinyl chloride <1
= NON-PRIORITY POLLUTANT
- carbon disulfide <1 acetone <10
4-methyl-2-pentanone <10 2-butanone <20
styrene ' <1 2-hexanone <10
- vinyl acetate < 2 xylenes <1



Eberline Instrument
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Date:
EAL Lab No.:
Client 1.D.:

May 8, 1985
1777-64-7
#6 Composite

PRIORITY POLLUTANT DATA SHEET

EAL Corporation

VOLATILES ng/a(ppb) VOLATILE ng/g{ppb)
benzene <1 trans-1,3-dichloropropene <1
carbon tetrachloride <1 cis-1,3-dichloropropene <1
chlorobenzene <1 ethylbenzene <1
1,2-dichloroethane <1 methylene chloride <1
1,1,1-trichléroethane <1 chloromethane <1
1,1-dichloroethane <1 bromomethane <1l
1,1,2-trichioroethane <1 bromoform <1
1,1,2,2-tetrachloroethane <1 bromodichloromethane <1
chloroethane <1 fluorotrichloromethane <1
2-chloroethylvinyl ether <1 dichlorodifliuoromethane <1
chioroform <1 chlorodibromomethane <1
1,1-dichloroethene <1 tetrachloroethene <1
trans-1,2-dichloroethene <1 toluene <1
1,2-dichloropropane <1 trichloroethene <1

<1

carbon disulfide
4-methyl-2-pentanone
styrene

vinyl acetate

vinyl chloride

NON-PRIORITY POLLUTANT

<1
<10
<1
<2

acetone
2-butanone
2-hexanone
xylenes

<10
<20
<10
<1



EAL Corporation

Eberline Instrument Date: May 8, 1985
’ EAL Lab No.: 1777-64-8
Client 1.D.: #1 Composite
— PRIORITY POLLUTANT DATA SHEET
VOLATILES ng/g{ppb) VOLATILE ng/g{ppb)
e benzene <1 trans-1,3-dichloropropene <1
carbon tetrachloride <1 cis-1,3-dichloropropene <1
- chiorobenzene <1 ethylbenzene <1
1,2-dichlorogthane <1 methylene chloride <1
— 1,1,1-trichioroethane <1 chloromethane <1
1,1-dichloroethane <1 bromomethane <1
1,1,2-trichloroethane <1 bromoform <1
i 1,1,2,2-tetrachloroethane <1 bromodichloromethane <1
~ chloroethane <1 fluorotrichloromethane <1
- 2-chloroethylvinyl ether <1 dichlorodifluoromethane <1
chloroform <1 chlorodibromomethane <1
- 1,1-dichioroethene <1 tetrachloroethene <1
trans-1,2-dichloroethene <1 toluene <1
— 1,2-dichloropropane <1 trichloroethene <1
vinyl chloride <1
a NON-PRIORITY POLLUTANT
o carbon disulfide <1 acetone <10
4-methyl-2-pentanone <10 2-butanone <20
— styrene <1 2-hexanone <10
vinyl acetate <2 ~ xylenes <1



P8R4 57 EAL Corporation

, Eberline Instrument Date: May B, 1985
- EAL Lab No.: 1777-64-9
Client 1.D.: #3 Composite
PRIORITY POLLUTANT COMPOUNDS
et COMPOUNDS ug/kal ppb) COMPOUNDS ug/kg(ppb)
2,4,6-trichlorophenol <45 hexachlorobutadiene <45
— p-chloro-m-cresol <45 hexachlorocyclopentadiene <45
2-chlorophenol <45 isophorone <45
2,4-dichlorophencl <45 naphthalene <45
2,4-dimethylphenoi <45 nitrobenzene <45
- 2-nitrophenol <45 N-nitrosodiphenylamine <45
4-nitrophenol <225 N-nitrosodipropylamine <45
2,4-dinitropkenol <225 bis(2-ethylhexyl)phthalate <45
- 4,6-dinitro-2-methylphenol <225 benzyl butyl phthalate <45
pentachlorophenol <225 di-n-butyl phthalate <45
phenol <45 di-n-octyl phthalate <45
acenaphthene <45 diethyl phthalate <45
T benzidine €225 dimethyl phthalate <45
1,2,4-trichlorobenzene <45 benzo(a)anthracene <45
~~ hexachlorppenzene <45 benzo{a)pyrene <45
— hexachloroethane <45 benzo(b)fiuoranthene <45
bis{2-chloroethyl)ether <45 benzo(k)fluoranthene <45
Z-chloronaphthalene <45 chrysene <45
. 1-2-dichlorobenzene <45 acenaphthylene <45
1,3-dichlorobenzene <45 anthracene <45
1,4-dichlorobenzene <45 benzo{ghi)perylene <45
3,3'-dichlorobenzidine <90 fluorene <45
- 2,4-dinitrotoluene <45 phenanthrene <45
1,2-diphenylhydrazine <45 dibenzo(a,h)anthracene <45
_ 4-chlorophenyl phenyl ether <45 indeno(1,2,3-cd)pyrene <45
— bis{¢-chioroisopropyl)ether <45 pyrene <45
fluoranthene <45 2,6-dinitrotoluene <45
bis(2-chloroethoxy)methane <45 4-bromophenyl phenyl ether <45
- NON-PRIDRITY POLLUTANT COMPOUNDS
: benzoic acid <225 aniline <45
- 2-methylphenol <45 benzyl alcohol <45
4-methylphenol £45 4-chloroaniline <45
2,4,5-trichlorophenol <45 - dibenzofuran <45
. 2-methylnapthalene <45 2-nitroaniline <225
3-nitroaniline <225 4-nitroaniline <225
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Eberline Instrument
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Date:
EAL Lab No.:
Client 1.D.:

May 8, 1985
1777-64-10
#2 Composite

PRIORITY POLLUTANT COMPOUNDS

EAL Corporation

COMPOUNDS ug/kg{ppb) COMPOUNDS ug/kg(ppb)
2,4,6-trichlorophenol <150 hexachlorobutadiene <150
p-chioro-m-cresol <150 hexachlorocyclopentadiene <150
2-chlorophenol <150 isophorone <150
2,4-dichlorophenol <150 naphthalene <150
2,4-dimethylphenol <150 nitrobenzene <150
2-nitrophenol <150 N-nitrosodiphenylamine <150
4-nitrophenol <750 N-nitrosodipropylamine <150
Z,4-dinitrophenol <750 bis(2-ethylhexyl)phthalate <150
4,6-dinitro-2-methylphenol <750 benzyl butyi phthalate <150
pentachlorophenol <750 di-n-butyl phthaltate <150
phenol <150 di-n-octyl phthalate <150
acenaphthene <150 diethyl phthalate <150
benzidine <750 dimethyl phthalate <150
1,2,4-trichlorobenzene <150 benzo(a)anthracene <150
hexachlorobenzene <150 benzo(a)pyrene <150
hexachloroethane <150 benzo{b)fluoranthene <150
bis(2-chioroethyl)ether <150 benzo(k)}fluoranthene <150
2-chloronaphthalene <150 chrysene <150
1-2-dichlorobenzene <150 acenaphthylene <150
1,3-dichlorobenzene <150 anthracene <150
1,4-dichlorobenzene <150 benzo(ghi)perylene <150
3,3'~dichlorobenzidine <300 fluorene <150
2,4-dinitrotoluene <150 phenanthrene <150
1,2-diphenylhydrazine <150 dibenzo(a,h)anthracene <150
4-chlorophenyl phenyl ether <150 indeno(1,2,3-cd)pyrene <150
bis(2-chioroisopropyllether <150 pyrene <150
fluoranthene <150 2,6-dinitrotoluene <150
bis(2-chloroethoxy)methane <150 4-bromophenyl phenyl ether <150

NON-PRIORITY POLLUTANT COMPOUNDS
benzoic acid <750 aniline <150
2-methylphenol <150 benzyl alcohol <150
4-methylphenol <150 4-chloroaniline <150
2,4,5-trichlorophenol <150 - dibenzofuran <150
2-methylnapthalene <150 2-nitroaniline <750
3-nitroaniline <750 <750

4-nitroaniline



Eberiine Instrument
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Date: May 13, 1985
EAL Lab No.: 1777-64-11
Client 1.D.: #6

EAL Corporation

REVISED
PRICRITY POLLUTANT COMPOUNDS
COMPOUNDS ug/kg(ppb) COMPOUNDS ug/kg{ ppb)
2,4,6-trichiorophenol <30 hexachlorobutadiene <30
p-chloro-m-cresol <30 hexachlorocyclopentadiene <30
2-chlorophenol <30 isophorone <30
2,4-dichlorophenol <30 naphthalene <30
2,4-dimethylphenol <30 nitrobenzene <30
2-nitrophendl <30 N-nitrosodiphenylamine <30
4-nitrophenol <150 N-nitrosodipropylamine <30
2,4-dinitrophenol <150 bis(2-ethylhexyl)phthalate <30
4,6-dinitro-2-methylphenol <150 benzyl butyl phthalate <30
pentachlorophenol <150 di-n-butyl phthalate <30
phenol <30 di-n-octyl phthalate <30
acenaphthene <30 diethyl phthalate <30
benzidine <150 dimethyl phthalate <30
1,2,4-trichlorobenzene <30 benzo(a)anthracene <30
hexachlorobenzene <30 benzo(a)pyrene <30
hexachloroethane <30 benzo(b) fluoranthene <30
bis{2-chloroethyl)ether <30 benzo(k)fluoranthene <30
2-chloronaphthalene <30 chrysene <30
1-2-dichlorobenzene <30 acenaphthylene <30
1,3-dichlorobenzene <30 anthracene <30
1,4-dichlorobenzene <30 benzo(ghi)perylene <30
3,3'-dichlorobenzidine <60 fluorene <30
2,4-dinitrotoluene <30 phenanthrene <30
1,2-diphenylhydrazine <30 dibenzo{a,h}anthracene <30
4-chlorophenyl phenyl ether <30 indeno(1,2,3-cd)pyrene <30
bis(2-chlioroisopropyl)ether <30 pyrene <30
fluoranthene <30 2,6-dinitrotoluene <30
bis{2-chloroethoxy)methane <30 4-bromophenyl phenyl ether <30
NON-PRIORITY POLLUTANT COMPOUNDS
benzoic acid <150 aniline <30
2-methylphenol <30 benzyl alcohol <30
4-methylphenol <30 4-chloroaniline <30
2,4,5-trichlorophenol <30 dibenzofuran <30
Z-methylnapthalene <30 Z2-nitroaniline <150
3-nitroaniline <150 4-nitroaniline <150



Eberline Instrument
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Date:
EAL Lab No.:
Client 1.D.:

May 8, 1985
1777-64-12
#1 Composite

PRIORITY POLLUTANT COMPOUNDS

EAL Corporation

COMPOURDS ug/kg{ppb) COMPOUNDS ug/kg(ppb)
2,4,6-trichlorophenol - <30 hexachlorobutadiene <30
p-chloro-m-cresol <30 hexachlorocyclopentadiene <30
2-chlorophenol <30 isophorone <30
2,4-dichlorophenol <30 naphthalene <30
2,4-dimethylphenol <30 nitrobenzene <30
2-nitrophenol <30 N-nitrosodiphenylamine <30
4-nitrophenod <150 N-nitrosodipropylamine <30
2,4-dinitrophenol <150 bis(2-ethylhexyl)phthalate <30
4,6-dinitro-2-methylphenol <150 benzyl butyl phthalate <30
pentachlorophenol <150 di-n-butyl phthalate <30
phenol <30 di-n-octyl phthalate <30
acenaphthene <30 diethyl phthalate <30
benzidine <150 dimethyl phthalate <30
1,2,4-trichlorobenzene <30 benzo(a)anthracene <30
hexachlorobenzene <30 benzo{a)pyrene <30
hexachloroethane <30 benzo(b)fluoranthene <30
bis{2-chloroethyl)ether <30 benzo(k)fluoranthene <30
2-chloronaphthalene <30 chrysene <30
1-2-dichiorobenzene <30 acenaphthylene <30
1,3-dichlorobenzene <30 anthracene <30
1,4-dichiorobenzene <30 benzo{ghi)perylene <30
3,3'-dichlorobenzidine ‘ <60 fluorene <30
2,4-dinitrotoluene <30 phenanthrene 160
1,2-diphenylhydrazine <30 dibenzo(a,h)anthracene <30
4-chlorophenyl phenyl ether <30 indeno(1,2,3-cd)pyrene <30
bis(2-chloroisopropyl)ether <30 pyrene 1,200
fluoranthene 380 2,6-dinitrotoluene <30
bis(2-chloroethoxy)methane <30 4-bromophenyl phenyl ether <30

NON-PRIORITY POLLUTANT COMPOUNDS
benzoic acid <150 aniline <30
2-methy1phenol <30 benzyl alcohol <30
4-methylphenol <30 4-chloroaniline <30
2,4,5-trichlorophenol <30  dibenzofuran <30
2-methylnapthalene <30 2-nitroaniline <150
3-nitroaniline <150 4-nitroaniline <150
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Date: May 8, 1985

EAL Lab No.: 1777-64-9
Client 1.D.: #3 Composite

EAL Corporation

Compound
ezz=zczzs=z=zs=zssz=
a-BHC

g-BHC

B-BHC L
Heptachlor

D-BHC

Aldrin

Heptachlor Epoxide
a-Endosulfan
p,p-DDE (4,4")
Dieldrin

Endrin

p,p-DDD (4,4"')
B-Endosulfan
Methoxychlor

ug/kg Compound ug/kg
(21 33+t 33t >332+ 3 3 323333 1t 233433 134t A3 A3 431 2 1 3 3 32 3 ¢ ¥

<1 pp-DDT (4,4') <1
<1 Endrin Aldehyde <1
<1 Endosulfan Sulfate <1
<1 Chlordane <5
<l Toxaphene <74
<1 PCB's

<1 PCB-1016 <27
<1 pCB-1221 <27
<1 PCB-1232 <27
<1 PCB-1242 <27
<1 PCB-1248 <27
<1 PCB-1254 <27
<1 PCB-1260 <27
<l PCB-1262 <27



Eberline Instrument

P2R1REn EAL Corporation

Date: May 8, 1985
EAL Lab No.: 1777

-64-12

Client 1.D.: #1 Composite

Compound ug/kg
R R E R E R R S S S S S E S S EE RS SRR SRS
a-BHC <0.6
g-BHC <0.6
B-BHC <0.6
Heptachlor <0.6
D-BHC <D.6
Aldrin <0.6
Heptachlor Epoxide <0.6
a-Endosulfan <0.6
p,p-DDE (4,4') <0.6
Dieldrin <0.6
Endrin <0.6
p,p-DDD (4,4') <0.6
B-Endosul fan <0.6
Methoxychlor <0.6

Compound ug/kg
R R R S S e T R E L L EE S RS EEE S S S sSE
pp-DDT (4,4') <0.6
Endrin Aldehyde <0.6
Endosulfan Sulfate <0.6

Chlordane <3
Toxaphene <50

PCB's

PCB-1016 <18
PCB-1221 <18
PCB-1232 <18
PCB-1242 <18
P(B-1248 <18
PCB-1254 <18
PCB-1260 <18
PCB-1262 <18



EAL Corporation

- Eberline Instrument ) Date: May 8, 1985
EAL Lab No.: 1777-64-10
_ Client 1.D.: #2 Composite
Compound ug/kg Compound ug/kg
_ EESsESSESEECSSISSCEEZSCEESEICSSEICCCETSSSEEESSCocToCSIScoiSSESETSEEssEEsszssssss
a-BHC <0.6 pp-DDT (4,4') <0.6
_ g-BHC <0.6 Endrin Aldehyde <0.6
- B-BHC L <0.6 Endosulfan Sulfate <0.6
Heptachlor <0.6 Chlordane . <3
- D-BHC <0.6 Toxaphene <50
Aldrin <0.6 PCB's
-— Heptachlor Epoxide <0.6 PCB-1016 <18
_ a-Endosulfan <0.6 PCB-1221 <18
- p,p-DDE {4,4') <0.6 PCB-1232 <18
Dieldrin <0.6 PCB-1242 <18
Endrin ’ <0.6 PCB-1248 <18
- p.p-DOD (4,4') <0.6 PCB-1254 <18
B-Endosulfan <0.6 PCB-1260 <18
- Methoxychlor <0.6 PCB-1262 <18



Eberline Instrument
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Date: May 8, 1985

EAL Lab No.: 1777-64-11
Client 1.D.: #6 Composite

EAL Corporation

Compound ug/kg Compound ug/kg
L N S S S S S S S S SR S S S ST o S S o S S e S N R S e S N E R R R P E E E S S T S E e EE R S S CE T E S S =S S TS S S s e
a-BHC <0.5 pp-DDT (4,4') <0.5
g-BHC <0.5 Endrin Aldehyde <0.5
B-BHC L <0.5 Endosulfan Sulfate <0.5
Heptachlor <0.5 Chlordane <3
D-BHC <0.5 Toxaphene <43
Aldrin <0.5 PCB's

Heptachlor Epoxide <0.5 PCB-1016 <16
a-Endosul fan <0.5 PCB-1221 <16
p,p-DDE (4,4') <0.5 PCB-1232 <16
Dieldrin <0.5 PCB-1242 <16
Endrin <0.5 PCB-1248 <16
p.p-DDD (4,4') <0.5 PCB-1254 <16
B-Endosulfan <0.5 PCB-1260 <16
Methoxychlor <0.5 PCB-1262 <16
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