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Section 1
Introduction

This report documents the monitoring and sampling activities conducted in conjunction
with the excavation of contaminated soil from the proposed hazardous materials building
addition at the Naval Industrial Reserve Ordnance Plant (NIROP) in Fridley, Minnesota
(see Figure 1).

Wenck Associates, Inc. was subcontracted on November 13, 1991, by Shingobee Builders
to document the above soil excavation project per FMC Corporation (FMC)
specifications. The specifications were summarized from an October 1991 Subsurface

Investigation Report and Soil Removal Action Plan prepared by Bay West, Inc.

The following work was performed by Wenck Associates, Inc. in November and
December 1991: Coordinated the installation of 25 excavation control points,
documented the excavation of an estimated 2,992 combined yards of soil and concrete,
sampléd and coordinated the analysis of 18 confirmation soil samples, and surveyed the

excavation and four soil stockpiles. .
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Section 11
Installation of Excavation Control Points

A. LOCATION OF EXCAVATION CONTROL POINTS

Excavation control point locations were staked By scaling distances off of Bay West, Inc.
Soil Category Location Figures 9 through 12 from their October 1991 Subsurface
Exploration Report and Soil Removal Action Plan. The above locations were staked
with respect to measurements from the existing building adjacent to two sides of the soil

excavation site.

Field changes adding excavation control point borings B-24, B-25, B-26, B-27, and B-28
were authorized by FMC to further define the boundaries between two regions of
differing proposed excavation depth. Field changes eliminating excavation control point
borings B-5, B-10, and B-13 were also authorized by FMC due to their interference with

excavation plans and their close proximity to other excavation control points.

Due to slight inconsistencies between the above Soil Category Location Figures and the
actual site dimensions, the following excavation control point borings were shifted under
the direction of FMC to more accurately reflect other site landmarks and or former soil
boring locations: excavation control point borings B-17, B-19, B-20, B-22, B-24, B-25,
B-26, B-27, and B-28. Site landmarks used to shift the locations of the above excavation

control points were the abandon railroad tracks and the former dry well sump.

The final locations of the 25 excavation control point borings and the outline of the
building adjacent to the site were then surveyed with respect to their horizontal and

vertical coordinates (see Figure 2).



B. CONSTRUCTION OF EXCAVATION CONTROL POINTS t

Stevens Well Drilling Co., Inc. was subcontracted by Wenck Associates, Inc. on
November 15, 1991, to perform the drilling and installation of prepared excavation
control points. The drilling was performed by Stevens Well Drilling Co., Inc. on
November 20 and 21, 1991. Borings were drilled using a 3.25-inch L.D. hollow stem

auger in accordance with ASTM protocol.

Excavation control points were constructed of 2-inch Schedule 40 PVC pipe. Two

continuous sections of pipe were joined with one permanent coupling. The excavation
control points were completed to a depth three feet below the proposed excavation or
three feet below the anticipated groundwater surface. The above modifications to the

original specifications were approved by FMC.

The sections of PVC pipe were labeled and marked in one foot intervals with permanent
marker. The appropriate ground level elevation for each section was also marked with
respect to the zero elevation mark set on top of the cement sidewalk on the north end of

the excavation.



Section III
- Documentation of Soil Excavation

A. SEGREGATION OF SOILS

Excavated soils were classified as Category 1, Category 2, Category 3, or Category 4 soils
based on the October 1991, Subsurface Investigation Report and Soil Removal Plan.
Excavation control points were utilized to delineate the boundaries between the various

soil categories (see Figure 2).

The total yardage of excavated soils was recorded for each category of soil by recording
the sample number assigned to jar headspace samples taken at approximately 10 cubic
yard intervals. The total approximate yardage recorded is as follows: Category 1,440
cubic yards; Category 2, 1,830 cubic yards; Category 3, 790 cubic yards; and Category 4,
43 cubic yards. These soil volumes were based on an assumption that each loaded truck

contained approximately 10 cubic yards of soil.

Segregated soils were stockpiled in four separate piles on-site, near the northwest corner

of the facility. Soils from categories 2, 3, and 4 were plééed on 6-mil plastic.

B. POST EXCAVATION SURVEYING/SOIL VOLUMES

The total volume of excavated soils was obtained by surveying the finished excavation

and calculating the volume of soil removed.

Horizontal and vertical locations were surveyed with a total station instrument at



approﬁmately 125 locations in and around the excavation. The data was then analyzed
using DCA Earthworks Software which calculates soil volumes by the average end area
method.

Prior to excavating, most of the site was lower than the grade at the outer perimeter of
the excavation. Therefore, coordinates from the pre-excavation survey of the site’s

ground surface were used to define the upper limits of the excavated soil and concrete.

The total volume of soil and concrete removed was calculated to be 2,992 cubic yards. It
is estimated that approximately 120 cubic yards of cement were removed from the
surface of the excavation. Therefore, an estimated 2,872 cubic yards of soil were

removed.

The four soil stockpiles containing Category 1 through Category 4 soils were also
surveyed. Based on the two surveys and the documented load counts, the following

volumes are estimated for the stockpiled soil:

Category 1 420 cubic yards
Category 2 1,572 cubic yards
Category 3 848 cubic yards
Category 4 | 32 cubic yards
2,872 Total Yards

A density test on compacted site soils was performed by GME Consultants, Inc. Based

on the result, the above soil categories are converted to a weight basis as shown below:

Category 1 587 tons
Category 2 2,196 tons
Category 3 1,185 tons
Category 4 45 tons

5



Depths associated with figures, tables, and laboratory data were app}roximated from
excavation control points in the vicinity of each sample location. Post excavation
surveying confirmed the relative accuracy of the documented depths. One slight
modification extends the depth of the deep section of the excavation to between 20.0 and
22.0 feet.

C. ADDITIONAL SOIL REMOVAL

The specifications for the soil excavation project estimated approximately 2,570 cubic
yards of soils would be removed. The actual volume of soil excavated was estimated to
be 2,992 cubic yards. Therefore, the additional yardage was estimated to be 422 cubic

‘yards. Figure 3 illustrates the surveyed perimeter of the larger than expected excavation.
The additional soils were removed from the following general areas:

1. Approximately 150 additional cubic yérds of Category 1 soils were removed around
the south and west perimeters of the excavation to provide the needed step back

for the deeper than planned excavation of Category 2 and 3 soils.

2. Between 2'and 3 feet of additional Categories 1 and 2 soils were removed in the

vicinity of confirmation sampling locations CS-4, CS-5, CS-10, CS-11, and CS-12.

3. Additional Category 2 soils were removed as the 20-foot plus deep section of the
excavation was extended to the north in the vicinity of confirmation sampling
locations CS-13, CS-14, and CS-15.



D. SOIL HEADSPACE ANALYSIS ‘

Jar headspace samples were taken from the excavated soil at approximately 10 cubic
yard intervals and analyzed in accordance with the MPCA’s Jar Headspace Analytical
Screening Procedure dated May 31, 1990. Samples were analyzed using a organic vapor
analyzer (OVA) with a flame ionization detector (FID). The background response
ranged from 2-11 ppm and was subtracted from the sample response for readings under
500 ppm, yielding a net sample response. The net sample response was recorded as total
organic vapors as methane and multiplied by a factor of 1.5 to represent total organic

vapors as a benzene equivalent.

The system of recording headspace samples first denotes the category number of the soil;
then indicates the symbol (HS) for headspace; and lastly indicates the chronological
yardage of soil removed for any particular soil category. For example, 1HS10 represents
the first 10 yards of Category 1 soil. Headspace sampling locations are presented in

Figures 4-8. Soil headspace readings are summarized in Table 1.



Section IV
Confirmatory Soil Testing

A. SOIL SAMPLING

Soil samples were collected from 18 locations on the floor of the excavation as specified
in the October 1991, Subsurface Investigation Report and Soil Removal Action Plan. See
Figure 9 for the confirmation sample locations identified as CS-1 - CS-18.

Five two-ounce glass containers with teflon lined caps were collected at each sample
location in accordance with the soil sampling procedures outlined in the specifications.

Samples were collected from soils 1.0-1.5 ft. below the excavation floor.

Confirmation samples CS-1 - CS-8 were collected on November 27, 1991 and
confirmation samples CS-9 - CS-18 were collected on December 2, 1991. All samples

were delivered to Aspen Research Corporation the same day they were collected.

B. LABORATORY ANALYSIS

All soil samples were analyzed for total petroleum hydrocarbons (TPH) and volatile
organics according to EPA methods 8015, and 8010/8020 modified respectively. The
laboratory data is summarized in Table 2. Appendix A contains the individual laboratory

reports and chain of custody documentation.

The TPH in the soil samples was found to be largely heavy-end petroleum hydrocarbons,

and not components of the No. 2 fuel oil standard which was initially run with the



samplés. It was determined that the samples closely matched a laboratory standard for
"Lubekut" cutting oil and were thus quantified as TPH as cutting oil. Appendix B
contains chromatograms comparing the output from confirmation sample CS-15 and a
No. 2 fuel oil standard and confirmation sample CS-17 and a "Lubekut" cutting oil

standard.
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TABLE 1

~—

SOIL HEADSPACE ANALYSES
FMC Corporation
Sample Date ‘Date Depth  Total Organic Vapor
Number(1) Sampled Analyzed (ft) as Benzene (ppm)(2)
4HS3 22-Nov-91 22-Nov-91 0-3 123
2HS10 22-Nov-91 22-Nov-91 0-3 0
2HS20 22-Nov-91 22-Nov-91 0-3 3
2HS30 22-Nov-91 22-Nov-91 0-3 - 0
2HS40 22-Nov-91 22-Nov-91 0-3 0
2HS50 22-Nov-91 22-Nov-91 0-3 8
2HS60 22-Nov-91 - 22-Nov-91 0-3 9
2HS70 22-Nov-91 22-Nov-91 0-3 0
2HS80 22-Nov-91 22-Nov-91 0-3 317
3HS10 22-Nov-91 22-Nov-91 0-3 254
3HS20 22-Nov-91 22-Nov-91 0-3 512
3HS30 22-Nov-91 22-Nov-91 0-3 900
3HS40 22-Nov-91 22-Nov-91 0-3 468
2HS90 22-Nov-91 22-Nov-91 0-3 9500
2HS100 22-Nov-91 22-Nov-91 0-3 168
2HS110 22-Nov-91 22-Nov-91 0-3 78
2HS120 22-Nov-91 22-Nov-91 0-3 71
2HS130 22-Nov-91 22-Nov-91 0-3 63
2HS140 22-Nov-91 22-Nov-91 0-3 227
2HS150 22-Nov-91 22-Nov-91 0-3 33
1HS10 22-Nov-91 22-Nov-91 0-3 18
1HS20 22-Nov-91 22-Nov-91 0-3 3
2HS160 22-Nov-91 22-Nov-91 0-3 158
2HS170 22-Nov-91 22-Nov-91 0-3 413
2HS180 22-Nov-91 22-Nov-91 0-3 143
2HS190 22-Nov-91 22-Nov-91 0-3 23
2HS200 22-Nov-91 22-Nov-91 0-3 45
3HS50 22-Nov-91 22-Nov-91 0-3 38
3HS60 22-Nov-91 22-Nov-91 0-3 135
3HS70 22-Nov-91 22-Nov-91 0-3 11
2HS210 22-Nov-91 22-Nov-91 0-3 24
2HS220 22-Nov-91 22-Nov-91 0-3 105
2HS230 22-Nov-91 22-Nov-91 0-3 33
2HS240 22-Nov-91 22-Nov-91 0-3 107
1HS30 22-Nov-91 22-Nov-91 0-3 0
1HS40 22-Nov-91 22-Nov-91 0-3 0
2HS250-A 22-Nov-91 22-Nov-91 0-3 0
3HS80 22-Nov-91 22-Nov-91 0-3 369



TABLE 1 (Cont.)

SOIL HEADSPACE ANALYSES

FMC Corporation
Sample Date ‘Date Depth  Total Organic Vapor
Number(1) Sampled Analyzed (ft.) as Benzene (ppm)(2)
3HS90 22-Nov-91 22-Nov-91 0-3 174
3HS100 22-Nov-91 22-Nov-91 0-3 1125
3HS110 22-Nov-91 22-Nov-91 0-3 68
2HS250-B 25-Nov-91 25-Nov-91 0-3 660
1HS50 25-Nov-91 25-Nov-91 0-3 0
1HS60 25-Nov-91 25-Nov-91 0-3 6
1HS70 25-Nov-91 25-Nov-91 0-3 0
1HS80 25-Nov-91 25-Nov-91 0-3 14
3HS120 25-Nov-91 25-Nov-91 0-3 131
3HS130 25-Nov-91 25-Nov-91 0-3 273
3HS140 25-Nov-91 25-Nov-91 0-3 362
3HS150 25-Nov-91 25-Nov-91 0-3 152
3HS160 25-Nov-91 25-Nov-91 0-3 161
2HS260 25-Nov-91 25-Nov-91 0-3 33
2HS270 25-Nov-91 25-Nov-91 0-3 78
2HS280 25-Nov-91 25-Nov-91 0-3 153
2HS290 25-Nov-91 25-Nov-91 0-3 23
2HS300 25-Nov-91 25-Nov-91 0-3 41
1HS90 25-Nov-91 25-Nov-91 0-3 30
1HS100 25-Nov-91 25-Nov-91 0-3 0
1HS110 25-Nov-91 25-Nov-91 0-3 0
1HS120 25-Nov-91 25-Nov-91 0-3 0
1HS130 25-Nov-91 25-Nov-91 0-3 0
1HS140 25-Nov-91 25-Nov-91 0-3 5
2HS310 25-Nov-91 25-Nov-91 0-3 65
2HS320 25-Nov-91 25-Nov-91 0-3 9
2HS330 25-Nov-91 25-Nov-91 0-3 476
2HS340 25-Nov-91 25-Nov-91 0-3 41
2HS350 25-Nov-91 25-Nov-91 0-3 30
1HS150 25-Nov-91 25-Nov-91 0-3 36
1HS160 25-Nov-91 25-Nov-91 0-3 12
1HS170 25-Nov-91 25-Nov-91 0-3 50
1HS180 25-Nov-91 25-Nov-91 0-3 39
1HS190 25-Nov-91 25-Nov-91 0-3 9
1HS200 25-Nov-91 25-Nov-91 0-3 92
1HS210 25-Nov-91 25-Nov-91 0-3 587
1HS220 25-Nov-91 25-Nov-91 0-3 168



TABLE 1 (Cont.)

SOIL HEADSPACE ANALYSES

FMC Corporation
Sample Date ‘Date Depth  Total Organic Vapor
Number(1) Sampled Analyzed (ft.) as Benzene (ppm)(2)
1HS230 25-Nov-91 25-Nov-91 0-3 33
1HS240 25-Nov-91 25-Nov-91 0-3 30
1HS250 25-Nov-91 25-Nov-91 0-3 0
2HS360 25-Nov-91 25-Nov-91 3-6 - 177
2HS370 25-Nov-91 25-Nov-91 3-6 5
2HS380 25-Nov-91 25-Nov-91 3-6 0
2HS390 25-Nov-91 25-Nov-91 3-6 0
2HS400 25-Nov-91 25-Nov-91 3-6 0
2HS410. 25-Nov-91 25-Nov-91 - 3-6 158
3HS170 25-Nov-91 25-Nov-91 3-6 51
3HS180 25-Nov-91 25-Nov-91 3-6 11
- 1HS260 25-Nov-91 25-Nov-91 3-6 3
1HS270 25-Nov-91 25-Nov-91 3-6 6
1HS280 25-Nov-91 25-Nov-91 3-6 45
4HS10 25-Nov-91 25-Nov-91 3-6 185
4HS20 25-Nov-91 25-Nov-91 3-6 1800
3HS190 25-Nov-91 25-Nov-91 3-6 255
3HS200 25-Nov-91 25-Nov-91 3-6 516
3HS210 25-Nov-91 25-Nov-91 3-6 1800
3HS220 25-Nov-91 25-Nov-91 3-6 186
2HS420 25-Nov-91 25-Nov-91 3-6 213
2HS430 25-Nov-91 25-Nov-91 3-6 29
2HS440 25-Nov-91 25-Nov-91 3-6 3
2HS450 25-Nov-91 25-Nov-91 3-6 9
2HS460 25-Nov-91 25-Nov-91 3-6 12
2HS470 25-Nov-91 25-Nov-91 3-6 8
2HS480 25-Nov-91 25-Nov-91 "3-6 0
2HS490 25-Nov-91 25-Nov-91 3-6 14
2HS500 25-Nov-91 25-Nov-91 3-6 140
2HS510 25-Nov-91 25-Nov-91 3-6 200
3HS230 25-Nov-91 25-Nov-91 3-6 3450
3HS240 25-Nov-91 25-Nov-91 3-6 3750
3HS250 25-Nov-91 25-Nov-91 3-6 2400
3HS260 25-Nov-91 25-Nov-91 3-6 3900
3HS270 25-Nov-91 25-Nov-91 3-6 6000
3HS280 25-Nov-91 25-Nov-91 3-6 1500
3HS290 25-Nov-91 25-Nov-91 3-6 6000
3HS300 25-Nov-91 25-Nov-91 3-6 2100



TABLE 1 (Cont.)

SOIL HEADSPACE ANALYSES
FMC Corporation
Sample Date ‘Date Depth  Total Organic Vapor
Number(1) Sampled Analyzed (ft.) as Benzene (ppm)(2)
3HS310 25-Nov-91 25-Nov-91 3-6 6750
3HS320 25-Nov-91 25-Nov-91 3-6 3000
3HS330 25-Nov-91 25-Nov-91 3-6 4500
3HS340 25-Nov-91 25-Nov-91 3-6 - 6000
3HS350 25-Nov-91 25-Nov-91 3-6 2400
3HS360 25-Nov-91 25-Nov-91 3-6 3450
3HS370 25-Nov-91 25-Nov-91 3-6 510
3HS380 25-Nov-91 25-Nov-91 3-6 750
2HS520 26-Nov-91 26-Nov-91 3-6 0
2HS530 26-Nov-91 26-Nov-91 3-6 17
2HS 540 26-Nov-91 26-Nov-91 3-6 369
2HS550 26-Nov-91 26-Nov-91 3-6 1050
2HS560 26-Nov-91 26-Nov-91 3-6 750
2HS570 26-Nov-91 26-Nov-91 3-6 1800
2HS580 26-Nov-91 26-Nov-91 3-6 1500
2HS 590 26-Nov-91 26-Nov-91 3-6 75
2HS600 26-Nov-91 26-Nov-91 3-6 1275
2HS610 * 26-Nov-91 26-Nov-91 3-6 915
2HS620 26-Nov-91 26-Nov-91 3-6 53
2HS630 26-Nov-91 26-Nov-91 3-6 68
2HS 640 26-Nov-91 26-Nov-91 3-6 218
2HS650 26-Nov-91 26-Nov-91 3-6 108
2HS660 26-Nov-91 26-Nov-91 3-6 5
3HS390 26-Nov-91 26-Nov-91 3-6 8
2HS670 26-Nov-91 26-Nov-91 3-6 24
2HS680 26-Nov-91 26-Nov-91 3-6 5
2HS 690 26-Nov-91 26-Nov-91 3-6 6
2HS700 26-Nov-91 26-Nov-91 3-6 0
2HS710 26-Nov-91 26-Nov-91 3-6 5
2HS720 26-Nov-91 26-Nov-91 3-6 290
2HS730 26-Nov-91 26-Nov-91 3-6 120
3HS400 26-Nov-91 26-Nov-91 3-6 188
3HS410 26-Nov-91 -26-Nov-91 3-6 330
3HS420 26-Nov-91 26-Nov-91 3-6 2
3HS430 26-Nov-91 26-Nov-91 3-6 6
2HS740 26-Nov-91 26-Nov-91 3-6 167
2HS750 26-Nov-91 26-Nov-91 3-6 182



TABLE 1 (Cont.)

SOIL HEADSPACE ANALYSES
FMC Corporation
Sample _ Date ‘Date Depth  Total Organic Vapor
Number(1) Sampled Analyzed (ft) as Benzene (ppm)(2)
1HS290 26-Nov-91 26-Nov-91. 3-6 30
1HS300 26-Nov-91 26-Nov-91 3-6 30
1HS310 ~ 26-Nov-91 26-Nov-91 3-6 68
1HS320 26-Nov-91 26-Nov-91 3-6 - 60
1HS330 26-Nov-91  26-Nov-91 3-6 o 30
1HS340 26-Nov-91 26-Nov-91 3-6 12
1HS350 26-Nov-91 26-Nov-91 3-6 0
1HS360 26-Nov-91 26-Nov-91 3-6 0
2HS760 26-Nov-91 26-Nov-91 '3-6 3
1HS370 26-Nov-91 26-Nov-91 3-6 15
1HS380 26-Nov-91 26-Nov-91 3-6 39
1HS390 26-Nov-91 26-Nov-91 3-6 12
2HS770 26-Nov-91 26-Nov-91 6-8 2
2HS780 26-Nov-91 26-Nov-91 6-8 98
2HS790 26-Nov-91 26-Nov-91 6-8 48
2HS800 26-Nov-91 26-Nov-91 6-9.5 11
2HS810 26-Nov-91 26-Nov-91 6-9.5 5
2HS820 26-Nov-91 26-Nov-91 6-9.5 3
2HS830 26-Nov-91 26-Nov-91 6-9.5 368
2HS840 26-Nov-91 26-Nov-91 6-9.5 0
2HS850 26-Nov-91 26-Nov-91 6-9.5 113
2HS860 26-Nov-91 26-Nov-91 6-9.5 105
2HS870 26-Nov-91 26-Nov-91 6-9.5 2400
2HS880 26-Nov-91 26-Nov-91 6-9.5 900
3HS440 26-Nov-91 26-Nov-91 6-9.5 15
3HS450 26-Nov-91 26-Nov-91 6-9.5 188
3HS460 26-Nov-91 26-Nov-91 6-9.5 14
2HS890 26-Nov-91 26-Nov-91 6-9.5 2400
2HS900 26-Nov-91 26-Nov-91 6-9.5 2400
2HS910 26-Nov-91 26-Nov-91 6-9.5 2250
3HS470 26-Nov-91 26-Nov-91 6-9.5 3000
2HS920 26-Nov-91 26-Nov-91 6-9.5 165
2HS930 26-Nov-91 26-Nov-91 6-9.5 128
2HS940 26-Nov-91 26-Nov-91 6-9.5 225
2HS950 26-Nov-91 26-Nov-91 6-9.5 135
3HS480 26-Nov-91 26-Nov-91 6-9.5 1275
3HS490 26-Nov-91 26-Nov-91 9.5-14.5 98
3HS500 26-Nov-91 26-Nov-91 9.5-14.5 18



SOIL HEADSPACE ANALYSES

TABLE 1 (Cont.)

FMC Corporation
Sample Date ‘Date Depth  Total Organic Vapor
Number(1) Sampled Analyzed (ft.) . as Benzene (ppm)(2)
3HS510 26-Nov-91 26-Nov-91 6-9.5 263
3HS520 26-Nov-91 26-Nov-91 6-9.5 2100
3HS530 26-Nov-91 26-Nov-91 6-9.5 1500
3HS540 26-Nov-91 26-Nov-91 6-9.5 - 518
" 3HS550 26-Nov-91 26-Nov-91 6-9.5 278
3HS560 26-Nov-91 26-Nov-91 6-9.5 443
3HS570 26-Nov-91 26-Nov-91 6-9.5 750
3HS580 26-Nov-91 26-Nov-91 6-9.5 456
3HS590 26-Nov-91 26-Nov-91  9.5-14.5 6
3HS600 26-Nov-91 26-Nov-91 6-9.5 1650
3HS610 26-Nov-91 26-Nov-91 6-9.5 590
2HS960 26-Nov-91 26-Nov-91 6-9.5 56
2HS970 26-Nov-91 26-Nov-91 6-9.5 0
2HS980 26-Nov-91 26-Nov-91 6-9.5 122
2HS990 26-Nov-91 26-Nov-91 6-9.5 33
2HS1000 26-Nov-91 26-Nov-91 6-9.5 9
3HS620 26-Nov-91 26-Nov-91 6-9.5 9
2HS1010 26-Nov-91 26-Nov-91 6-9.5 9
2HS1020 26-Nov-91 26-Nov-91 6-9.5 1
4HS30 26-Nov-91 26-Nov-91 6-9.5 750
4HS40 26-Nov-91 26-Nov-91 6-9.5 1125
3HS630 26-Nov-91 26-Nov-91 6-9.5 444
3HS640 26-Nov-91 26-Nov-91 6-9.5 8
3HS650 27-Nov-91 27-Nov-91 6-9.5 32
3HS660 27-Nov-91 27-Nov-91 6-9.5 663
3HS670 27-Nov-91 27-Nov-91 6-9.5 375
3HS680 27-Nov-91 27-Nov-91 6-9.5 360
2HS1030 27-Nov-91 27-Nov-91 6-9.5 3
2HS1040 27-Nov-91 27-Nov-91 6-9.5 137
2HS1050 27-Nov-91 27-Nov-91 6-9.5 36
2HS1060 27-Nov-91 27-Nov-91 9.5-13 9
2HS1070 27-Nov-91 27-Nov-91 9.5-13 0
3HS690 27-Nov-91 27-Nov-91 6-9.5 99
2HS1080 27-Nov-91 27-Nov-91 9.5-13 18
3HS700 27-Nov-91 27-Nov-91 6-9.5 219
3HS710 27-Nov-91 27-Nov-91 9.5-13 203
3HS720 27-Nov-91 27-Nov-91 6-9.5 113



TABLE 1 (Cont.)

SOIL HEADSPACE ANALYSES
FMC Corporation
Sample Date .Date Depth  Total Organic Vapor
Number(1) Sampled Analyzed (ft.) as Benzene (ppm)(2)
2HS1090 27-Nov-91 27-Nov-91 9.5-15 122
2HS1100 27-Nov-91 27-Nov-91 9.5-15 3
2HS1110 27-Nov-91 27-Nov-91 9.5-15 32
2HS1120 27-Nov-91 27-Nov-91 9.5-15 - 12
2HS1130 27-Nov-91 27-Nov-91 9.5-15 5
2HS1140 27-Nov-91 27-Nov-91 9.5-15 12
2HS1150 27-Nov-91 - 27-Nov-91 9.5-15 234
2HS1160 27-Nov-91 27-Nov-91 9.5-15 263
2HS1170-A  27-Nov-91 27-Nov-91 9.5-15 18
3HS730 27-Nov-91 27-Nov-91 6-9.5 98
3HS740 27-Nov-91 27-Nov-91 6-9.5 294
3HS750 27-Nov-91 27-Nov-91 6-9.5 242
3HS760 27-Nov-91 27-Nov-91 6-9.5 377
3HS770 27-Nov-91 27-Nov-91 6-9.5 195
3HS780 27-Nov-91 27-Nov-91 6-9.5 122
3HS790 27-Nov-91 27-Nov-91 6-9.5 593
2HS1170-B 27-Nov-91 27-Nov-91 9.5-15 2700
2HS1180 27-Nov-91 27-Nov-91 9.5-15 225
2HS1190 27-Nov-91 27-Nov-91 9.5-15 153
"~ 2HS1200 27-Nov-91 27-Nov-91 9.5-15 108
2HS1210 27-Nov-91 27-Nov-91 9.5-15 125
2HS1220 27-Nov-91 27-Nov-91 9.5-15 632
2HS1230 27-Nov-91 27-Nov-91 9.5-15 660
2HS1240 27-Nov-91 27-Nov-91 9.5-15 1575
2HS1250 27-Nov-91 27-Nov-91 6-9.5 23
2HS1260 27-Nov-91 27-Nov-91 6-9.5 66
2HS1270 27-Nov-91 27-Nov-91 6-9.5 338
2HS1280 27-Nov-91 27-Nov-91 6-9.5 42
2HS1290 27-Nov-91 27-Nov-91 6-9.5 2
1HS400 27-Nov-91 27-Nov-91 3-6 0
2HS1300 27-Nov-91 27-Nov-91 9.5-15 60
2HS1310 27-Nov-91 27-Nov-91 9.5-15 122
2HS1320 27-Nov-91 27-Nov-91 9.5-15 122
2HS1330 27-Nov-91 27-Nov-91 9.5-15 32
2HS1340 27-Nov-91 27-Nov-91 9.5-15 84
2HS1350 27-Nov-91 27-Nov-91 9.5-15 444
2HS1360 27-Nov-91 27-Nov-91 9.5-15 293
2HS1370 27-Nov-91 27-Nov-91 9.5-15 204



TABLE 1 (Cont.)

SOIL HEADSPACE ANALYSES
FMC Corporation
Sample Date Date Depth  Total Organic Vapor
Number(1) Sampled Analyzed (ft) as Benzene (ppm)(2)
2HS 1380 27-Nov-91 27-Nov-91 17-18 116
2HS1390 27-Nov-91 27-Nov-91 17-18 267
2HS1400 27-Nov-91 27-Nov-91 17-18 594
2HS1410 27-Nov-91 27-Nov-91 17-18 - 114
2HS1420 27-Nov-91 27-Nov-91 17-18 431
1HS410 27-Nov-91 27-Nov-91 3-6 6
1HS420 27-Nov-91 27-Nov-91 3-6 6
2HS 1430 27-Nov-91 27-Nov-91 6-8 116
2HS 1440 27-Nov-91 27-Nov-91 - 6-8 101
2HS1450 27-Nov-91 27-Nov-91 15-19 333
2HS 1460 27-Nov-91 27-Nov-91 15-19 446
2HS1470 27-Nov-91 27-Nov-91 9.5-15 483
2HS 1480 27-Nov-91 27-Nov-91 9.5-15 410
2HS 1490 27-Nov-91 .= 27-Nov-91 15-19 332
2HS 1500 27-Nov-91 27-Nov-91 9.5-15 369
2HS1510 27-Nov-91 27-Nov-91 15-19 480
2HS1520 27-Nov-91 27-Nov-91 15-19 330
2HS1530 27-Nov-91 27-Nov-91 15-19 368
2HS1540 27-Nov-91 27-Nov-91 15-19 632
2HS1550 27-Nov-91 27-Nov-91 15-20 407
2HS 1560 27-Nov-91 27-Nov-91 15-20 611
2HS1570 27-Nov-91 27-Nov-91 15-20 219
1HS430 27-Nov-91 27-Nov-91 6-9.5 54
1HS440 27-Nov-91 27-Nov-91 6-9.5 2
2HS1580 27-Nov-91 27-Nov-91 9.5-15 518
2HS 1590 27-Nov-91 27-Nov-91 15-20 360
2HS1600 27-Nov-91 27-Nov-91 9.5-15 168
2HS1610 27-Nov-91 27-Nov-91 15-20 275
2HS1620 27-Nov-91 27-Nov-91 9.5-15 99
2HS1630 27-Nov-91 27-Nov-91 15-20 129
2HS1640 27-Nov-91 27-Nov-91 9.5-15 191
2HS1650 27-Nov-91 27-Nov-91 9.5-15 114
2HS1660 27-Nov-91 27-Nov-91 15-20 114
2HS1670 27-Nov-91 27-Nov-91 15-20 128
2HS1680 27-Nov-91 27-Nov-91 15-20 105
2HS1690 27-Nov-91 27-Nov-91 15-20 152
2HS1700 27-Nov-91 27-Nov-91 Mixed(3) 60
2HS1710 27-Nov-91 27-Nov-91 Mixed(3) 363



TABLE 1 (Cont.)

SOIL HEADSPACE ANALYSES
FMC Corporation
Sample - Date Date Depth  Total Organic Vapor
Number(1) Sampled Analyzed (ft.) as Benzene (ppm)(2)
'2HS1720 27-Nov-91 27-Nov-91 Mixed(3) 288
2HS1730 27-Nov-91 27-Nov-91 Mixed(3) 353
2HS1740 27-Nov-91 27-Nov-91 Mixed(3) 588
2HS1750 27-Nov-91 27-Nov-91 Mixed(3) - 29
2HS1760 27-Nov-91 27-Nov-91 Mixed(3) 293
2HS1770 27-Nov-91 27-Nov-91 Mixed(3) 174
2HS1780 27-Nov-91 27-Nov-91 Mixed(3) 203
2HS1790 27-Nov-91 27-Nov-91 Mixed(3) 263
2HS1800 27-Nov-91 27-Nov-91 Mixed(3) 203
2HS1810 27-Nov-91 27-Nov-91 Mixed(3) 143
NOTES:

- (1) 1HS10=Category I soil, Headspace sample, From first 10 yds. removed.

(2) OVA detector response was recorded as total organic vapors as
methane and multiplied by a factor of 1.5 to represent total organic

vapors as a benzene equivalent.

(3) These soils were a mixture from the vicinity of
control points B-6, B-20 and the southern sidewall
of the excavation.

2HS250-A and 2HS250-B represent discrete ten yard headspace samples
2HS1170-A and 2HS1170-B represent discrete ten yard headspace samples



Lot :

TABLE 2

CONFIRMATION SOIL SAMPLES ANALYTICAL RESULTS

FMC Corporation
' - : : . Other modified
Sample Depth Date Sampled  Analyzed TPH as cutting Ethylbenzene Xylenes 8010/8020
ID (ft.) Sampled By By oil (mg/kg) (ug/kg) (ug/kg) Parameters (ug/kg)
CS-1 8.0 27-Nov-91 Wenck ARC BPQL<55 <14 <28 ND
CS-2 9.5 27-Nov-91 ~ Wenck ARC BPQL<55 <14 <28 ND
CS-3 9.5 27-Nov-91 Wenck ARC BPQL<S55 <14 <28 ND
CS-4 12.5 27-Nov-91 Wenck ARC 4800 <14 <28 - ND
CS-5 10.0 27-Nov-91  Wenck ARC BPQL<55 <14 <28 ND
CS-6 8.0 27-Nov-91 Wenck ARC BPQL<S55 <14 <28 ND
CS-7 9.5 27-Nov-91 Wenck ARC BPQL<55 <14 <28 ' ND
CS-8 14.5 27-Nov-91 Wenck ARC BPQL<S55 <14 <28 ND
CS-9 13.0 02-Dec-91 Wenck ARC } - 1600, <14 , <28 L ND
CS-10 12.5 02-Dec-91 Wenck ARC : 680 . <14 <28 ND
CSs-11 12.5 02-Dec-91  Wenck ARC BPQL<55 <14 <28 ND
CS-12 12.5 02-Dec-91 Wenck ARC 3800 - <14 <28 ND
CS-13 20.0 02-Dec-91 Wenck ARC BPQL<55 BPQL<140 BPQL<280 ND
CS-14 20.0 02-Dec-91 Wenck ARC 3800 <14 <28 ND
CS-15 20.0 02-Dec-91 Wenck ARC 18000 410 1400 ND
CS-16 20.0 02-Dec-91 Wenck ARC 13000 1300 \ 2700 ND
CS-17 20.0 02-Dec-91 Wenck ARC 20000 500 1000 "ND
CS-18 20.0 02-Dec-91 Wenck ARC 11000 920 2900 ND

NOTES:

TPH - Total Petroleum Hydrocarbons as Cutting Oil
BPQL - Below Pratical Quantitation Limit

Wenck - Wenck Associaties, Inc.

ARC - Aspen Research Corporation

ND - Not‘Detected
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Aspen Research Corporation

Turning Questions into Answers

436 West County Road D
New Brighton, MN 55112-3522

Phone (612) 631-9234
FAX (612) 631-9270

December 13.’ 1991

Andrew Syverson

Wenck Associates, Inc.
1800 Pioneer Creek Center
Maple Plain , MN 55359

Reference: . WAI Project: FMC
‘W04 91-94
ARC Project No: 3905, 3916

- Sampling Date/s: ~ November 27, December 2, 1991

Dear Mr. SyVerson:
Enclosed are the results of our analyses related to the above referenéed project.

The following parameters were analyzed as described in Test Methods for the Evaluation of
Solid Waste, SW-846, Third Edition:

Parameter Test Method

Volatile Organic Analytes Modified EPA 8010/8020

TPH as Cutting Oil - EPA Method 8015
The determination of total petroleum hydrocarbons was performed by hexane extraction
followed by analysis with high resolution gas chromatography using flame ionization
detection. This method allows for the identification and quantification of petroleum type
products within a specified molecular weight range (C-10 to C-36).

The product analysed in the soil extracts was found to resemble Lubekut which is a
cutting oil. Since a site specific standard was not provided, and past data appeared
incorrect, Lubekut was used to calibrate the instrument and quantify the samples.

The profile of Lubekut consist of two portions, a low and high molecular weight range.
The light end range begins at approximately C-9 and ends approximately C-12. The high
range begins approximately C-18 and ends approximately C-36. A similar profile is found
in samples; CS-12, CS-15, CS-16, CS-17, CS-18. The light end portion was absent in
samples CS-4, CS-9, CS-10, CS-14; however the high end range was still present. The
absence of the light end portion may possibly be due to weathering or the solubility of
those constituents. Chromatograms for samples CS-9, CS-10, CS-11, CS-13; contain
constituents which elute prior to dodecane, C-10. These constituents were possibly
introduced within the laboratory.

Method detection limits, MDLs, are specific to the analyte. Lubekut does not resemble
any petroleum products for which ARC has established MDLs. Therefore ARC is unable
to report not detected (ND) for Lubekut, as ND implies the concentration is less than a
MDL which in this case has not been determined.

Thank you for using Aspen Research Corporation. We look forward to providing you
with continued analytical service and support. As always, if you have questions or
comments, or we can be of further gssistance, please don't hesitate to call.

Respectjully

Robert Miller

Associate Chemist
ASPEN RESEARCH CORPORATION



Analytical Results for EPA Method 8010 f

WAI Project ID: FMC

Sampling Date: November 27, 1997
Analysie Date: December 2, 1991
ARC Project ID:3905

ARC Number: 16048 16050 16055 16060
Semple ID; cs18 (85285 CS385 C495 LAB BLK

- (g/wg) (ug/kg) {ug/kg) (ug/kg)  MDL PQL  (ug/L) MDL PQL
Dichlorodiflugromethane ND ND ND

ND 80 800 ND 0.6 6
Chloromethane ND ND ND ND 70 700 ND ‘0.5 5
Vinyl Chleride ND ND ND ND 27 270 ND 0.2 2
Bromomethanea ND ND ND ND 40 400 ND 0.3 3
Chloroethane ND ND ND ND 70 700 ND -0.5 5
Trichlarofluoromethane ND ND ND ND 55 550 ND 0.4 4
1,1-Dichiorcethene ND NO ND ND 14 140 ND 0.1 1
Methylene Chioride ND ND ND ND 27 270 ND 0.2 2
trans-1,2-Dichlorosthene ND ND ND ND a7 270 ND 0.2 2
1,1-Richioroethane ND ND ND ND 27 270 ND 0.2 2
Chloroform ND ND ND ND 27 270 ND 0.2 2
1,1,1-Trichloroethane ND ND ND ND 40 400 ND 0.3 3
Carbon Tetrachloride i ND ND ND ND 55 550 ND . 0.4 4
1,2-Dichloraathane ND ND ND ND 14 140 ND 0.1 1
Trichlorcethene ND NO ND ND 40 400 ND 0.3 3
1,2-Dichloropropane ND ND ND ND 27 270 - ND 0.2 2
Bromedichloromethane ND ND ND ND 27 270 ND 0.2 2
2.Chloroathyl vinyt ether NA NA NA NA NA NA NA NA NA
cis-1,3-Oichloropropene ND - ND ND ND 8 80 ND 0.06 0.6
trans-1,3-Dichloropropens ND ND ND ND 5 50 ND 0.04 0.4
1,1,2-Trichlorcethane ND ND ND ND 27 270 ND 0.2 2
Tetrachloroethene ND ND ND ND 27 270 ND 0.2 2
Dibromeochlorornethane ND ND ND ND 14 140 ND ' 0.1 1
Chlorebenzsene - ND ND ND ND 12 120 ND 0.09 0.9
Bromoform ND ND ND ND 27 270 ND 0.2 2
1,1,2,2-Tetrachloroathane ND ND . ND ND 27 270 ND 0.2 2
1.3-Dichlorobenzene ND ND ND ND 10 100 ND 0.08 0.8
1,4-Dichiorobenzene ND ND ND ND 10 100 ND 0.07 0.7
1,2-Dichlarobenzene ND ND ND ND 12 120 ND 0.09 0.8
ELCD Fiie Spec.

E00000- 60.04R B60.05R 60.06R 60.07R 60.02R

Key:

ND = Not Detected

MDL = Method Detection Limit

PQL » Practical Quantitation Limit

BPQOL = Balow Practical Quantitation Limit

3/e'd oeHOD HOMB3S3E N3JSY om:sl 16, v@ 034



Analytical Results for EPA Method 8010 /

WA Project ID: FMC

Sampling Data: Navember 27, 1891
Analysis Date: Decomnber 2, 1591
ARC Froject 1D:3505

ARC Number: 16065 16070 18075 16080
Sample D: €s5 10" CSE68 CS795 CSB145 LAB BLK
- we/kg) (ug/kg) (ug/kg) (ug/ka) MDL PQL {ug/L} mDL PQL
Dichlerodiflusromethane ND ND ND ND 20 800 ND 0.6 8
Chloromethane - ND ND ND ND 70 700 ND 0.5 - 5
Vinyl Chloride ND ND ND ND 27 270 ND 0.2 2
Bromomethane ND ND ND ND 40 400 ND 0.3 3
Chioroethane ND ND ND ND © 70 700 ND 0.5 5
Trichlorofluoromethans ND ND ND ND 65 550 ND 0.4 4
" 1,1-Dichioreethene ND ND ND ND 14 140 ND 0.1 1
Methylene Chioride ND ND ND ND 27 270 ND 0.2 2
trans-1,2-Dichloroethene ND-  ND ND ND 27 270 ND 0.2 2
1,1-Dichloroethane .. -ND ND ND NO 27 270 ND 0.2 2
Chlaroform ND ND ND ND .27 270 ND 0.2 2
1,1,1-Trichloroethane ND ND ND ND 40 400 ND 0.3 3
Carbon Tetrachleride ND ND ND ND 55 550 ND 0.4 4
1,2-Dichlorosthane . ND ND ND NO 14 140 ND 0.1 1
Trichloroethene ND ND ND ND 40 400 ND 0.3 3
1,2-Dichloropropang ND ND ND ND 27 270 ND 0.2 2
Bromodichtoromathane ND ND ND ND 27 270 ND 0.2 2
2-Chloroethyl vinyl ether NA NA NA NA NA NA NA NA NA
cis-1,3-Dichlorcpropene ND ND ND ND 8 80 ND 0.06 06
trans-1,3-Dichloropropene ND ND ND NO 5 §0 ND 0.04 0.4
1,1,2-Trichloroethana ND ND ND ND 27 270 ND 0.2 2
Tatrachloroethene ND ND ND ND 27 270 ND 0.2 2
Dibromochloromethana ND ND ND ND i4 140 ND 0.1 1
Chiorobenzene . ND ND - ND ND 12 120 ND 0.09 0.9
Bromoform ND ND NO ND 27 270 ND 0.2 2
1,1,2,2-Tetrachloroethane ND ND . ND ND 27 270 ND 0.2 2
1,3-Dichlorobenzensa ND ND ND ND 10 100 ND 0.08 0.8
1,4-Dichlorebenzene ND ND ND ND 10 100 ND 0.07 0.7
1,2-Dichlorgbenzene ND ND ND ND 12 120 ND 0.09 0.9
ELCD File Spec.
EOC000- 60.08R 60.09R €0.10R 80.11R 60.02R
Key:

ND = Not Detacted

MODL = Method Detection Limit

PQOL = Practical Quantitation Limit

BPQL = Below Practical Quantitation Limit

Ssp'd 0D HOMHIS3H N3JSH @2:67 16, 8 O3



Analytical Results for EPA Method 8010 /

WAl Projeet 1D: FMC

. Sampling Date: December 2, 1991
Analysis Date: December 4, 1991
ARC Project ID:3516

ARC Number: 16094 16099 16104 16109

Sampie ID; €s-9 cs-10 Cs-11 €s-13 LAB BLK

. wo/e) (e/ka) (uAke) (gke) ML PGL  (ug/)  MOL  PQL
Dichlorodifiuorornethane ND ND ND ND 80 800 ND 0.8 6
Chloromethane ~ ND ND ND ND 70 700 ND 0.5 5
Vinyl Chicride ND ND ND ND 27 270 ND 0.2 2
Bromomethane ND ND ND NO 40 400 ND 0.3 3
Chlorosthane ND ND ND ND 70 700— ND 0.5 5
Trichlerofluoromethane ND ND ND ND 85 550 ND 0.4 4
1,1-Dichioroethene ND ND ND ND 14 140 ND 0.1 1
Methylene Chioride ND ND ND ND 27 270 NO 0.2 2
trans-1,2-Dichloroethene ND | ND ND ND 27 270 ND 0.2 2
1.1-Dichloroethane ND ND ND ND 27 270 ND 0.2 2
Chioroforrn ND ND ND ND 7 270 ND 0.2 2
1,1,1-Trichloroethane ND ND ND ND 40 400 ND 0.3 3
Carhon Tetrachioride ND ND ND ND 55 550 ND 0.4 4
1,2-Dichloroethane ND ND ND ND 14 140 ND 0.1 1
Trichloroethene ND ND ND ND 40 400 ND 0.3 3
1,2-Dichloropropane ' ND ND ND ND 27 270 ND 0.2 2
Bromodichloromethane ND ND ND ND 27 270 ND 0.2 2
2-Chioroethy! vinyl ether NA NA NA NA NA NA NA NA NA
cis-1,3-Dichloropropene ND ND ND ND 8 80 ND 0.06 0.6
trans-1,3-Dichloropropene ND ND ND ND 5 50 NOD 0.04 0.4
1,1,2-Trichloroethane ND ND ND ND 27 270 ND 0.2 2
Tetrachloroethene ND ND ND ND 27 270 ND 0.2 2
Dibromochloromethane ND ND ND ND 14 140 ND 0.1 1
Chlorebenzene . NO ND ND ND 12 120 NO 0.08 0.
Bromoform ND ND ND ND 27 270 ND 0.2 2
1,1,2,2-Tetrachioroethane ND ND ND ND 27 270 ND 0.2 2
1.3-Dichiorobenzenea ND ND ND ND 10 100 ND 0.08 0.8
1,4-Dichlorehenzene ND ND ND ND 10 100 ND Q.07 0.7
1.2-Dichlorobenzane ND ND ND ND 12 120 ND 0.09 0.9
ELCD File Spec. :
EQQO00- 80.20R 60.21R 60.22R 60.23R 60.19R
Key:

ND = Not Detected

MDL = Method Detection Limit

PQL = Practical Quantitation Limit

BPQL = Below Practicat Quantitation Limit

&/5°d odH0D HOME3SIH N34SY 85:€7 16, S@ 03d



Analytical Results for EPA Method 8010 .,;'

WA Project ID: FMGC

Sampling Date: December 2, 1991
Analysis Date; Decomber 4, 1851
ARC Project ID:3916

ARC Number: 16134 16139 .

Sample ID: cs-17 cs-18 - LAB BiLK

- (ug/kg)  {ug/kg) MDL POL {ug/Y MDL PQL
Dichlorodifluoromethane ND ND 80 800 ND 0.8 6
Chioromethane ND ND 70 700 ND 0.5 5
Viny! Chioride ND ND 27 270 ND 0.2 2
Bromomethane ND ND 40 400 ND 0.3 3
Chioroethane ND ND 70 700 - ND 0.5 5
Trichlioroflucromethane NO ND 55 550 ND 0.4 4
1,1-Dichlorosthene ND ND 14 140 ND 0.1 1
Methylene Chioride . ND ND 27 270 ‘ ND 0.2 2
trans-1,2-Dichloroethene ' ND ND 27 270 ND 0.2 2
1,1-Dichloroethsne ND ND 27 270 ND 0.2 2
Chloroferm ND ND 27 270 . ND 0.2 2
1,1,1-Trichloroethane ND ND 40 - 400 ND 0.3 3
Carbon Tetrachloride ND ND 55 550 ND 0.4 4
1,2-Dichiornethane ND ND 14 140 ND 0.1 1
Trichlaroethene ND ND 40 400 ND 0.3 3
1.2-Dichloropropane ND ND 27 270 NOD 0.2 2
Brormodichioromethane ND ND 27 270 ND 0.2 2
2-Chloroethyl vinyl ether NA NA NA NA NA NA NA
cis-1,3-Dichloropropene ND ND 8 80 ~ ND 0.06 0.6
trang-1,3-Dichlcropropene ND ND ] 50 ND 0.04 0.4
1,1,2-Trichloroethane ND ND 27 270 ND 0.2 2
Tetrachloroethene ND NO 27 270 ND 0.2 2
Dibromochloromethene ND ND 14 140 NOD 0.1 1
Chlorohenzene "o ND ND 12 120 ND 0.09 0.9
Bromoform ND ND 27 270 ND 0.2 2
1,1,2,2-Tetrachloroethane ND ND 27 270 ND 0.2 2
1,3-Dichlorobenzene ND ND 10 100 ND 0.08 0.8
1,4-Dichlorobenzene ND ND 10 100 ND 0.07 0.7
1,2-Dichlorobenzene ND ND 12 120 ND 0.09 0.9
ELCD File Spec.
E00000- 60.26R  60.30R 60.26R
Key:

ND = Net Detected

MDL = Method Detection Limit

PQOL = Practical Quantitation Limit

BPQL = Below Practical Quantitation Limit

&s2°d ocdH0D HOMH3S3I4 N3JSH 85:+1T 16. S 034



Anglytical Results for BETX by EPA Method 8020 /

Project ID: FMC

Sampling Data: Navember 27, 1691
Analysis Date: Decernber 2, 1881
ARC Project ID: 3505

ARC Number: 16048 16050 18055 16080 ~
Sample ID; cs-1 . CS-2 CS-3 (S Lab :
: _ MDL PQL Blank MDL PQL
fughg) {ug/ka) lug/kgl {ug/kg) {ugll)
Benzene ND ND ND ND 14 140 — ND 0.1 1.
Ethylbenzene ND ND ND ND 14 140 ND 0.1 1
Toluene ND ND . ND ND 14 140 ND 0.1 1
Xylenes ND ND ND ND 28 280 ND 02 2
PID Filespec
P0Q0000- 60.04R 60.05R 60.06R 60.07R 60.02R
Key:

ND = Not Detected

MDL = Method Detectlon Limit

PQL = Practical Quantitation Limit

BPQL = Below Practical Quantitation Limit

sy oJH00 HOWE3S3Y N3dsH 18:67 16, v@ O30



Analytical Results for BETX by EPA Method 8020

;Project ID: FMC
Sampling Date: November 27, 1991
Analysis Date: Detemnber 2, 1591
ARC Project ID: 3505

ARC Number: 16065 16070 16075 16080
Sample ID: css CS-8 CS8S-7 CS-8 Lab
: MDL PQL Blank MDL PQL
_ tugkgl {ug/kg! lugikg) {up/kp) {ug/L)

.Benzene - ND ND ND ND 14 140 — ND 0.1 1
Ethylbenzene - ND ND ND ND 14 140 ND 0.1 1
Toluene ND ND ND ND 14 140 ND 0.1 1
Xylenes ND ND ND ND 28 280 ND 0.2 2
PID Filespec
- P0000O- "60.08R 60.09R 60.10R €0.11R 60.02R

Key:

ND = Not Detected

MDL = Method Detection Limit

PQL = Practical Quantitation Limit

BPQL = Below Practical Quantitation Limit

t71°d 0D HOME353d N3J58 vo:61 16 FO J3d



Analytical Results for BETX by EPA Method 8020 /

Project ID: FMC :
Sampling Rate: Decamber 2, 1591
Analyzig Date: December 4, 1581
ARC Project ID: 3916

ARC Number: = 1e0s4 18099 16104 16109
Sample ID: . css CS-10 CS-11 ©S8-13 Lab
MDL PQL Blank MDL  PQL
(ug/kg) (ug/kgl {ugke) (uafkg) {ug/L)
Benzene . ND ND ND ND 14 140 - ND 0.1 1
Ethylbenzene ND ND ND BPQL 14 140 ND 0.1 1
Toluene ND ND ND ND 14 140 ND 0.1 1
Xylenes ND ND ND BPQL 28 280 ND 0.2 2
PID Filespec
PO0O000- - 60.20R 60.21R 60.22R 60.23R 60.19R
Key:

ND = Not Detectsd

MDL = Method Detectlon Limit

PQL = Practical Quantitation Limit

BPQL = Below Practical Quantitation Limit

&/2'd _ | odM0D HOWE3S3H N3LSY 2S:ET 16, S8 030




Project 10: FMC

Anaslytical Results for BETX by EPA Method 8020  /

Sampling Date: Dacamber 2, 1991
Analysia Date: Decemnber 4, 1981

ARC Project ID: 3918

ARC Number:
Sample |D:

Benzene
Ethylbenzene
Toluene
Xylenes

PID Filespee
PO0000-

Key:

16114 16119 16124 16129

cs.14 C8-15 CS-12 (8-18

{ug/kg) (ug/kg) f{ug/kg) {ug/kg)
ND ND ND ND
ND 410 ND 1300
ND ND ND ND
ND 1400 ND 2700

60.24R 60.26R 60.27R 60.28R

ND = Not Detected

MDL = Method Detectlon Limit

PQL = Practical Quantitation Limit

BPQL = Below Practical Quantitation Limit

6/€°d

Lab

MDL PQL Blank MDL PQL

14
14
14
28

{ug/l)
140 -~ .ND 0.1
140 ND 0.1
140 ND 0.1
280 ND 0.2

R} b et ot

60.26R

odH0D HOMY3S3d N3JSH 85:£7 16, S O3d



Project (D; FMC

Angslytical Results for BETX by EPA Method 8020

Sampling Date: Decembeor 2, 1991
Analysis Date: Decamber 4, 1891

ARC Project ID: 3916

ARC Number: 16134 16139
Sample 1D: cs-17 CS-18 Lab .
MDL  PQL Blank MDL PQL
{ug/kg) (uglkg) {ug/l)
Benzene ND ND 14 140 - ND 0.1 1
Ethylbenzene 500 920 14 140 ND 0.1 1
Toluene ND ND 14 140 ND 0.1 1
Xylenes 1000 2800 28 280 ND 0.2 2
PID Filespec .
P0O0Q00- 60.29R 60.30R 60.26R
Key:

ND = Not Detected

MDL = Method Detection Limit

PQL = Practical Quantitation Limit

BPQL = Below Practical Quantitation Limit

&/v°d od0D HOHUIS3Y N3LSHY 85:7 16, SB 03d



hnalysis of Total Petrolem Bydrocarbons Greaterthan Dodecane
using Hevane Bytraction and On Colum Injection HRGC/FID

Client Project I: e
ARC Project ID: 3905
Sampling Date: Novezher 27, 1931
Rnalysis Date: Decenber 5-10, 1991
. TR File Spec. Product ID
Sample I ARCH {pa/kg) © A00DO9~
€51 8ft 16044 - BXL 19,14
08=2 9.5t - 16049 BRQL 19,20
£5-3 9.5t 16054 _ BPQL 19,0 --
CS-4 12,56t 16059 . 4800 19,07 #(ucting 0il
¢s-5 10ft 16064 BRQL 18.85
(5-6 B8ft 16069 BPQL 18.8%
(5-7 9.5f¢ - 16074 ’ BRQL 18.97
(5-8 14,5t 16079 BROL 13.88
Nethod Blank BRQL 19,23

POL Lul;ekut(cutting oil} 55 mg/kg

W = Yot Detected

WL = Practical Quantitation Linit

BROL = Below Practical Quanitation Linit (the compound was detected
at a concentration above the XOL but below the PQL)

¥+ Luhekut cutting oil vas used for calibration, see chromatograzs.

% Product pature is deternined based on comparison to standard
petroleus products. Weathered products may edhibit changes
in relative concentrations of standard constituents waxing
paking products identification temtative,



Client Project ID:
ARC Project ID:
Saapling Date:
Analysis Date:

Sanple 1D

8-9 13ft
¢s-10 1258t
5-11 12.5ft
£5-12 12.5t¢
5-13 20ft
(s-14 06t
£8-15 20t
(5-16 20ft
03-17 20ft
(5-18 20ft
Kethod Blank

¥ = Not Detected

ARCE

16043
16098
16103
16123
16108
16113
16118
16128
16133
16138

o
g

tnalysis of Total Petrolew Eydrocarbons Greater than Dodecene
using Rexane Extraction and On Column Injection HRGC/FID

FHC

3916

Novexmber 27, 1991
Decenmber 5-19, 1991

TP File Spec, Product 1D
o (ng/ke) 200000~ ‘
1600 18.93 fiCytting 0i1
680 18,94 #10ytting 011
- BRQL 18,9 =
3800 8.9 #Cutting 0il
BEOL 18.96
3809 18.97 xiCytting 0il
18000 18.98 #0utting 0iL
13000 19.00 #Cutting 0i1
20000 15.01 - #itutking 0il
11000 19.02 +iCytting 01l
BPQL 19,23

FQL Lubekut(cutting oil) 55 2g/kg

POt = Practical Quaptitation Linit
B3L = Below Practical Quanitation Linit (the compound was detected
at a concentration above the ML but below the (L)

# Lubekut cutting oil vas used for calibration, see chrowetogravs.

+ Product natwre is determined based on comparison to standard
petrolem products, Weathered products nay exhibit changes
in relative concentrations of standard constitments making
raking products identification tentative.
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Chrom Perfect COMPARE Program output. Date = 12-13-1991 Time = 10:07:59 :
Fi12=D:\cp\df\A0000019.19R from 0.00 to 37.00 pin. Low Y = -0.13382 mv  High ¥ = 4.86618 mv Span =  5.00000mv

]
)
—
i .
T T t 1 T 1 i 1 ) 1 T T 1 | | 1 N T T
2 4 [ 8 ie 13 14 16 18 20 22 24 26 - 28 e 32 34 36

3=Dz\cp\df\A0000019.20R from 0.00 to 37.00 pin. Low Y = -0.01197 mv High ¥ = :4.98803 nv Span =  5.00000mv

T
ﬁ | | : ' (5-2 9.5t
]

—I ] . I—
i ] t ) ] i lJ 1 ] i 1 } { U U i t 1
2 4 6 -] 10 12 14 16 18 20 22 a4 26 a8 38 32 34 36

File=D:\cp\df\A0000019.2IR from 0.00 to 37.00 min. Lov ¥ = -0.01004 mv  High ¥ = 4.9899 mv Span =  5.00000mv

- _’ ' ¢s-3 9.5t
- lz 14 I‘ Il .\19 1.12 1‘1 .ll‘ l.ll 7‘ 2]2 2‘4 2‘6 RTO 3‘0 3]2 3’4 3‘6

F  e=D:\cp\df\A0000019.07R from 0.00 to 37.00 min. Low ¥ = -0.46450 v  High Y = 30.00000 mv Span = 30.46450mv

C5-4 9.5ft




Chron Perfect COMPARE Proqram output. Date = 12-13-1991 Time = 10:29:35

_File=D:\cp\df\A0000019.22R from 0.00 to 37.00 min. Low ¥ = 0.08354 mv  Eigh Y = 5.08354 mv Span = 5.00000mv
| | - ,.
(5-5 10ft
M
e=D:\cp\df\A0000018.86R from 0.00 to 37.00 min. Low ¥ = 0.12531 mv  High ¥ = 5.12531 mv Span = 5,00000mv
[ -
(5-6 8.0ft
N J 1 1 1 i | !——_I’_’—’l—l"/l‘ﬂ’s—[_' | U T
I2 11 l‘ TI .lIO 12 14 16 19 20 22 24 26 28 38 32 34 s
“File=D:\cp\df\A0000018.87R from 0.00 to 37.00 min. Low Y = 0.11591 mv  High Y = 5.11591 mv Span =  5.00000mv
_I 5-7 10t
_l ? J 1 -]I U } U U i { U
o 2 “ . s 19 12 14 16 18 20 22 24 26 28 39 az 34 as
™ e=D:\cp\df\A0000018.88R from 0.00 to 37.00 min. Lov ¥ = 0.11079 mv  Eigh ¥ = 5.11079 mv Span =  5.00000mv
-1 CS-8 14.5ft
L_l N I
I I2 ‘1 I6 10 1’0 .l.IZ 1‘4 1]6 I.IB zln zrz 2‘( 2|6 ZIB 3‘0 JIZ 3‘1 3;6



«aron Perfect COMPARE ‘Program output. Date = 12-09-1991 Time = 09:49:56
_File=D:\cp\df\A0000018.93R from 0.00 to 37.00 min. Low Y = 0.06529 mv  High ¥ = 10.00000 mv Span = 9.93471mv

, }
] : CcS-9 .13f§:

1 | i I T i 1 1 i 1 1 U T U i i T T
2 4 6 ] 19 12 14 16 i8 28 22 24 26 28 3e 32 24 36

_e=D:\cp\df\A0000018;94R fron 0.00 to 37.00 min. Lov Y= 0.16089 v  Eigh Y = 5.00000 mv Span = 4.83911mv

‘ : cs-10
]
i i i i | { J i 14 U U I 1 1} { 1 1 U
2 4 [ ] 1a 12 14 16 is 208 22 24 26 as 30 32 34 3¢

rile=D:\cp\df\A0000018.95R from 0.00 to 37.00 min. Low Y = 0.20731 mv  High ¥ = 5.00000 mv Span = 4.79269mv

csS-11
L L e T
- 2 . e . 19 12 e 16 18 20 22 24 26 28 0 32 24 A

F*"2=D:\cp\df\A0000018.96R from 0.00 to 37.00 min. Low Y = 0.21086 mv  Eigh ¥ = 5.00000 mv Span =  4.78914mv

i CsS-13 20ft




?

] | | NW\
?j '

_ucom Perfect COMPARE Program output. Date = 12-09-1991 Time = i0:20:11

File=D:\cp\df\A0000018.97R from 0.00 to 37.00 min. Low Y = -0.09420 v  High Y = 20.00000 mv Span = 20.09420mv
. ;

_l CS-14 20ft

L S S M S S s e s

e=D:\cp\df\A0000018.98R from 0.00 to 37.00 min. Low ¥ = -0.04904 mv High Y = 220.00002 mv

Span = 220.04904mv

CcS-15 20ft

I

]
]
]

2 A % ' 10 12 14 1$ 19 20 22 24 26 28 3@ sz ae A
r=1e=D:\cp\df\A0000018.99R from 0.00 to 37.00 min. Low Y = 0.12006 mv Bigh Y = 20.00000 mv Span = 19.87994mv
T

CcS-12

i T U I 1 ] . U
20 22 24 26 28 30 32 34

File=D:\cp\df\A0000019.00R from 0.00 to 37.00 min. Low Y = -0.71084 wv  High Y = 220.00002 mv

Y
36

Span = 220.71086mv

Cs-16 20ft

T
34

|
3é



wuron Perfect COMPARE Progra output. Date = 12-09-1991 Time = 10:29:24
File=D:\cp\df\A0000019.01R fron  0.00 to 37.00 min. Low Y = 2.39366 v High Y = 280.00000 mv Svan = 277.60635av

|
i

CS-17 20ft

1 T T T T T T T T T T T T T T T T T
2 4 6 ] 18 12 14 16 18 20 FH 24 26 28 3e 3z 24 26

L

© 5=D:\cp\df\A0000019.02R from 0.00 to 37.00 min. Low ¥ = 1.41411 mv  High ¥ = 140.00000 wv Span = 138.58589mv

]7 ’ - CS-18 20ft

;

2 4 6 [ ie 12 14 16 10 20 22 24 26 20 30 3z a4 LY



“ —J?‘/’f(/ (J a}

.urom Perfect COMPARE Program output. Date = 12-03-1991 Time = 13:46:33 o -
File=D:\cp\df\A0000019.01R from 0.00 to 37.00 min. Low Y = 0.43247 mv  figh Y = 249.76581 mv Span = 249.33334qv <& 13
le=D:\cp\df\A0000019.65R from =-0.20 to 36.80 min. Low ¥ = -1.38095 mv  High ¥ = 15.47695 mv Span = 16.85790mV L)l

!
. Chromatoqrans of Lubekut and CS-17
l offset by 0.2nin

CsS-17 20ft
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18 20 22 24 26 28 30 32 34 36



.aron Perfect COMPARE Program output. Date = 12-13-1991 Time = 11:15:43 : :
FileD:\cp\df\A0000019.08R from 0.0 to 37.00 min. Low Y= 0.06241 wv  High ¥ = 30.01517 wv Spam = 29.95277my

/
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Carbon Ladder

- nexane) -1z

action Solvent C-16 18 oy

C-4 Ten oy
U e o

u

o 12 |1 IS I. .l.l. 12 1[1 1‘6 .llﬂ 2‘. ZIZ 2‘1 2“ Zr! 3‘. 3‘2 3‘1 3“

T g=D:\cp\df\A0000019.14R from 0.00 to 37.00 min. Low Y = 0.52847 v  High ¥ = 35.64568 mv Span = 35.11722mv

1




uron Perfect COMPARE Program output. Date = 12-09-1991 Time = 15:02:45 .
Pile=D:\cp\df\A0000018.91R from 1.50 to 37.00 min. Lov ¥ = 0.33876 av  High ¥ = 19.11706 v Span = 18.77829mv

]

A

{
)

12 Puel 0i1
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;F‘ile=D:\cp\df\A0000018.98R froo 1.50 to 37.00 min. Lov Y = -1.55667 mv  High Y = 191.50674 mv Span = 193.06342mv
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