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INTRODUCTION

I.1  Background

In 1994, a geoprobe groundwater and soil sampling program (WVDP-220) was conducted to
characterize the Strontium-90 (Sr-90) plume on the North Plateau at the West Valley
Demonstration Project (WVDP) (see Figure 1-1). This program also helped to find the source
of Sr-90 contamination beneath the process building, identify a preferential pathway for Sr-90
migration near the leading edge of the plume and to establish a link between Sr-90 groundwater
contamination and surface water contamination in the Swamp Ditch.

Since the 1994 geoprobe program, groundwater sampling has continued as part of the site
groundwater monitoring program and has been initiated at well points and recovery wells
associated with the North Plateau Groundwater Recovery System (NPGRS). These sampling
data show that Sr-90 activities have increased at monitoring wells 8603 and 804, which were
outside the plume area identified in 1994. Increasing Sr-90 activities at well 8603 result from
continuing migration of the Sr-90 plume, however, the extent of plume migration in this area
has not been defined since 1994. The source of minor activity increases at well 804 also needs
to be understood. Possible sources for this contamination are:

L4 The groundwater plume near well 8603 (eastern lobe) had migrated toward 804; and

L The groundwater plume near the NPGRS (western lobe) had migrated westward beneath
the Construction and Demolition Debris Landfill (CDDL) toward 804.

] Surface water infiltration through contaminated soil in a drainage ditch near 804.

1.2 1997 Geoprobe Sampling Program

In July and October/November of 1997, the WVDP implemented a second subsurface probing
program on the North Plateau. This program was developed to further characterize the vertical
distribution and areal extent of radiological contamination of the North Plateau near the leading
edge of the plume. The following is a list of goals that were established for the 1997 geoprobe
program:

] Three dimensional characterization of the leading edge of the Sr-90 plume and
comparison with activities observed in the 1994 geoprobe study;

° Defining the eastern lobe of the Sr-90 plume near well 8603;

] Evaluating the hydrogeology and Sr-90 distribution between wells 8603 and 105;

L] Determining the source of Sr-90 in groundwater around monitoring well 804; and

° Evaluating plume migration north of the NPGRS.

To accomplish these goals, groundwater was sampled from 29 geoprobe locations. Soil
samples were collected from 9 of the 29 locations to provide a geologic characterization of the

saturated interval. Three well points were installed for periodic groundwater sampling (see
Figure 1-2 for well points WP-16, WP-17, and WP-18).

WVDP:0006213.01
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In July 1997 two lines of geoprobe sampling points were installed south of the CDDL. The
first series of sampling points (GP-1-97 through GP-5-97) was located between monitoring
wells 116 and 105 (see Figure 1-2). These points were selected to help characterize
groundwater contamination near 8603 and explain the Sr-90 distribution between 8603 and 105.

A second series of geoprobe points (GP-6-97 through GP-14-97) was located along the south
side of the roadway adjacent to the CDDL. These locations were selected for additional
characterization of the western and eastern lobes of the Sr-90 plume. Groundwater was
collected at S-foot depth intervals from all points.

Upon review of the July 1997 data, it was determined that additional geoprobe sampling was
necessary to achieve plume characterization goals. Geoprobe locations GP-15-97 through
GP-29-97 and three (3) well points were added in October and November of 1997. Geoprobe
locations GP-19-97 through GP-23-97 were selected to further characterize the eastern lobe
(1,000 pCi/L contour). GP-15-97, GP-16-97, and GP-18-97 were sampled to help determine
the source of gross beta activity at well 804. Locations GP-17-97, GP-25-97, and GP-26-97
were selected to evaluate the Sr-90 distribution near well 804 and plume movement toward the
plateau edge.

Well points WP-16, WP-17 and WP-18 were also installed during the October/November
geoprobe program for periodic groundwater sampling of gross beta and Sr-90 in the eastern
lobe of the plume. These locations were selected after the geoprobe sampling was complete.
Well diagrams for WP-16, WP-17, and WP-18 can be found in Appendix A.

ANALYTICAL DATA AND PROCEDURES

2.1 Groundwater

The focus of the sampling program was to characterize contamination in the surficial Sand and
Gravel unit on the North Plateau. The surficial Sand and Gravel unit overlies a low
permeability Lavery till. A presampling plan was prepared based on knowledge of the
groundwater table and the depth of the Lavery till.

In total, 29 geoprobe sampling locations were selected for groundwater analysis
(GP-1-97 through GP-29-97), during the 1997 geoprobe investigation. All groundwater
samples were analyzed for gross beta and Sr-90. Sr-90 analysis was generally completed
within 24 hours of sampling and was used in making field decisions and modifications to
sampling locations.

Analytical data from the geoprobe investigation were assessed via WVDP Level 1 validation
methods. Section 3.0 discusses the radiological distribution and data results. Field procedures
are presented in Appendix B.

2.2 Sail

Of the 29 geoprobe locations, nine (9) had continuous soil samples collected from them
(GP-1-97, GP-2-97, GP-3-97, GP-12-97, GP-14-97, GP-19-97, GP-20-97, GP-21-97, and
GP-24-97). Soil samples were collected for geological characterization. The geological logs
can be found in Appendix A.

WVDP:0006213.01
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NORTH PLATEAU HYDROGEOLOGY AND RADIOLOGICAL PLUME ANALYSIS

3.1 Sr-90 Distribution during the 1994 Geoprobe Study

A geoprobe survey conducted in 1994 provided the first detailed characterization of the Sr-90
activity in groundwater on the North Plateau. A contour map of the highest Sr-90 activities at
each geoprobe sampling point is presented in Figure 1-1. This map shows the start of plume
migration along a preferential pathway at the northernmost portion of the plume. The
groundwater plume in this area is referred to as the western lobe of the Sr-90 plume. The
NPGRS presently intercepts most of the Sr-90 plume which migrates through this area.

At the time of the 1994 Geoprobe Study, the Sr-90 plume had not yet reached monitoring well
8603 and surrounding geoprobe points GP-5 and GP-6. Subsequent groundwater monitoring
data have shown an increasing Sr-90 trend at 8603. The groundwater plume in this area is
referred to as the eastern lobe.

3.2 Groundwater Flow

Since the 1994 geoprobe investigation, the Sr-90 plume has continued to move. Current
groundwater flow patterns were examined to help explain plume migration. Groundwater
elevation contours on November 7, 1997 are illustrated in Figure 3-1. In general, groundwater
within the study area flows perpendicular to the groundwater elevation contours. Sr-90 plume
migration typically followed the direction of groundwater flow.

The following groundwater flow patterns are illustrated in Figure 3-1:

L] Groundwater south of the NPGRS flows towards the recovery wells;

L] Groundwater north of the NPGRS flows towards the swampy area west of the CDDL
and to the Swamp Ditch;

° Groundwater beneath the CDDL. flows in a NNE direction;

L] There is a steep drop in groundwater elevation between wells 8603 and 105

33 Sr-90 Results for the 1997 Geoprobe Investigation

Sr-90 and gross beta analytical results for the 1997 geoprobe investigation are presented in
Table 3-1. However. only Sr-90 data will be evaluated in this report, since Sr-90 and its
daughter product Yttrium-90 (Y-90) account for virtually all of gross beta activity in the plume.

Sr-90 activity data are plotted for each geoprobe sampling location (from shallowest to deepest
sampling interval) on Figure 3-2. A Sr-90 groundwater contour map was developed

(Figure 3-3) to evaluate plume distribution for the highest activity at each sampling location.
Groundwater monitoring well data from June 1997, and recovery well and well point sampling
data from July 1997 were also used to interpret Sr-90 contours.

Three cross sections were selected within the study area (Figure 3-4) to evaluate the three-
dimensional nature of the Sr-90 plume. Cross sections A-A’ (Figure 3-5) and B-B’ (Figure 3-6)
are roughly perpendicular to groundwater flow and plume migration. Cross section C-C’

(Figure 3-7) is approximately paralle: .0 groundwater flow and migration directions.

WVDP:0006213.01
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34 1997 Description of the Western Lobe of the Sr-90 Plume

The western lobe of the Sr-90 plume passes between Lag Storage Area (LSA) 4 and monitoring
well 116 (Figure 3-3). The plume is well defined near the NPGRS, however plume contours
north of monitoring well 801 have been inferred, based on historical surface water sampling
data. Sr-90 migration in the western lobe appears to be drawn toward the swampy area west of
the CDDL and toward the Swamp Ditch. These areas are believed to intercept the western lobe
and minimize further Sr-90 migration.

The 10,000 pCi/L contour within the western lobe extends north of the pump and treat system
to just beyond GP-06-97 and GP-07-97. The 1,000 pCi/L contour is believed to extend beneath
the western end of the CDDL and include a|portion of the swampy area west of the CDDL.
The 100 pCi/L contour has been extended just north of the Swamp Ditch, based on the low
levels of Sr-90 detected in this area during the 1994 geoprobe study.

The vertical distribution of Sr-90 in the western lobe also appears to be influenced by the
Swamp Ditch and nearby swampy area. .Cross section B - B’ (Figure 3-6) shows that the
10,000 pCi/L and 1,000 pCi/L contours are primarily found in the upper half of the saturated
interval in the western lobe (from GP-06-97 through GP-09-97). This is not surprising since
groundwater generally has an upward flow component near swampy areas.

3.5, 1997 Description of the Eastern Lobe of the Sr-90 Plume,

The eastern lobe of the Sr-90 plume flows between geoprobe point GP-21-97 and monitoring
well 105 (Figure 3-3). Plume migration is in a NNE direction.

Within the eastern lobe, the 10,000 pCi/L contours, lies within a narrow band that extends from
GP-20-97 to GP-28-97. The 1,000 pCi/L contour includes the area from GP-04-97 to well
8603. A thin band of the 1,000 pCi/L contour extends between GP-11-97 and GP-12-97, and
then to GP-16-97. Geoprobe point GP-02-97 is in a region of low Sr-90 activity surrounded by
the 1,000 pCi/L area. The 100 pCi/L contour runs between monitoring well 105 and WP-11
and between GP-18-97 and GP-13-97. The contour roughly parallels the 1,000 pCi/L contour.

A second area surrounded by a 100 pCi/L Sr-90 contour lies near the southeast corner of the
CDDL. This area includes GP-17-97, GP-26-97 and monitoring well 804. Sr-90 activities
greater than 100 pCi/L are limited to the top portion of the saturated interval.

. . I i | . | 1 ! ' . \
An area of low Sr-90 activity (less than 100 pCi/L) separates the east and west lobes of the
plume in the area between monitoring well 116 and GP-21-97. Saturated soil in this area is
believed to have low hydraulic conductivity, which causes the Sr-90 plume to split into the east
and west lobes. ‘

Three cross sections (Figure 3-4): pass through and help to characterize the eastern lobe of the
Sr-90 plume. Cross section A-A’ (Figure 3-5) examines the southern end of the eastern lobe.
The 10,000 pCi/L contour on A-A’ is limited to a single sampling interval at GP-20-97 at a
depth of 17 to 19 ft. The 1,000 pCi/L and 100 pCi/L contours roughly parallel each other in
the area between GP-21-97 and well 105. This all appears to be one lobe that is locally split by
an area of low activity (and presumably low hydraulic conductivity) at GP-02-97. Sr-90
activities greater than 1,000 pCi/L are found in most of the saturated interval in this area except
above the Lavery till, and near the east and west edges of the lobe.

WVDP:0006213.01
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Groundwater contamination in the eastern lobe along cross section B-B’ (Figure 3-6)
predominantly occurs near the water table. Sr-90 activities less than 400 pCi/L are found at-
geoprobe points GP-10-97, GP-11-97 and GP-12-97. Higher activities are believed to occur at
depth within a small area that lies between GP-11-97 and GP-12-97.

Cross section C-C’ (Figure 3-7) is oriented to delineate a “finger-like” zone of higher Sr-90
activities within the eastern lobe. This zone passes through GP-20-97, GP-28-97, WP-16 and
GP-16-97. At all 4 locations this zone occurs near an elevation of 1365 ft. Soil samples
collected within the zone at GP-20-97 contained thin layers of well graded coarse sand and/or
gravel that could provide a preferential path for Sr-90 migration (see Appendix A). The narrow
width of the zone can also be observed in the Sr-90 contour map in Figure 3-3.

Cross section C-C’ also illustrates the relationship of the water table, Sr-90 plume and CDDL
fill. The highest activities in the plume occur in the lower half of the saturated interval. A
small portion of the 100 and 1,000 pCi/L contours is believed to extend beneath the southern
end of the CDDL. However, the plume along C-C’ appears to be approximately 13 ft below
the estimated base of the CDDL fill. At the time of groundwater measurement, the water tabie

appears to be between 5 and 6 feet below the estimated base of the CDDL fill along the
C-C’ cross section.

3.6 Comparison of 1994 and 1997 Sr-90 Plumes

Western Lobe

A comparison of the 1994 and 1997 Sr-90 plumes near the leading edge of the plume is
presented in Figure 3-8. This figure shows that a portion of the western lobe of the plume has
continued to migrate toward the swampy area east of the CDDL, and on to the Swamp Ditch.
In 1994, the 1,000 pCi/L portion of the plume had not yet reached the Swamp Ditch, however
contaminated groundwater seepage in the swampy area did flow to the ditch.

Western lobe plume migration between 1994 and 1997 is believed to have resulted from
residual contamination of saturated soil, prior to installation of the NPGRS. Once the saturated

soil became contaminated. Sr-90 was slowly released to the groundwater.

Influence of NPGRS on Western Lobe

In spite of residual contamination of saturated soil, the NPGRS appears to have minimized
additional Sr-90 migration in the western lobe. The 2-well system (installed in November
1995) and particularly the 3-well system (installed in September 1996) have effectively captured
the Sr-90 plume within the western lobe. Previous evaluations indicate that the NPGRS
captures about 90% of the activity that would migrate through the western lobe.

Trending evaluation of key monitoring points also indicate that the NPGRS has been effective.
Figure 3-9 shows Sr-90 activities in monitoring well 801 before and after operation of the
NPGRS. Prior to NPGRS operation, Sr-90 activities were sharply increasing. Following
NPGRS operation, 801 activities have stabilized and no longer show an increasing trend.

Figure 3-10 illustrates the influence of NPGRS operation on activities at surface monitoring
point WNSWAMP. Surface water at this monitoring point is sampled from the Swamp Ditch
prior to flowing off the North Plateau into Franks Creek (see Figure 3-3). Contaminated
groundwater from the western lobe seeps into the Swamp Ditch.

WVDP:0006213.01
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The Sr-90 trend in Figure 3-10 indicates that the NPGRS has had a significant effect in first
stabilizing and then decreasing activities at WNSWAMP. A 12-month rolling average is used
for this evaluation to average seasonal highs and lows and allow a better trend to be observed.
WNSWAMP monthly data are generally higher in dry periods and lower in wet weather.

Eastern Lobe

In 1994, the eastern lobe of Sr-90 plume had not yet developed. The 1,000 pCi/L contour was
southwest of monitoring well 8603 and the Sr-90 activity at 8603 was 61 pCi/L (May 1994).
Since 1994 Sr-90 activities have increased and were detected at 2,480 pCi/L in June 1997.
Low activities were also detected in monitoring well 105 in 1994 (14 pCi/L gross beta activity
in May 1994). Well 105 activities continue to be low, but have shown a slight increase

(44 pCi/L gross beta activity in June 1997).

3.7 Hvdrogeologic Data and Activity Data Near Wells 8603 and 105

Hydrogeologic data near monitoring wells 8603 and 105 suggest that the Sr-90 plume should be
rapidly moving toward well 105. However, low gross beta activity results indicate that plume
movement at well 105 is very slow. This section describes previously collected data and new
results from the 1997 geoprobe investigation which were used to evaluate this situation.

The groundwater elevation at well 8603 is typically 4 to 6 feet higher than at well 105 (see
Figure 3-1) although the wells are only about 50 feet apart.

Slug tests results in well 8603 measured a hydraulic conductivity of approximately
0.003 cm/sec. Slug test resnlts for weil 105 were unmeasurable. which generally indicates that
the hydraulic conductivity of the well was too high for this test method.

The geologic log of 8603 (Appendix A) indicates that much of the saturated interval
consists of a well graded gravel (GW). Geologic logs from well 105 and nearby geoprobe
points GP-01-97 and GP-24-97 show that most of the saturated ntenal vontains silty
gravel (GM).

There is a large difference between Sr-90 (and gross beta) results in wells 8603 and 105, Third
quarter 1997 results show a Sr-90 activity of 2480 pCi’L at well 8603 and a gross beta activity
at well 105 of 44 pCi/L (or approximately 22 pCi/L of $r-90)  This same general activity trend
was observed in geoprobe point GP-01-97 (which lies between wells 8603 and 10S5) where the
highest Sr-90 activity detected was 162 pCi/L.

CONCLUSIONS

4.1 Western Lobe Sr-90 Migration and Plume Characteristics

The western lobe continues to be the primary route for Sr-90 migration at the leading edge of
the groundwater plume (Figure 3-3). Most Sr-90 activities greater than 1,000 pCi/L occur
within the upper half of the saturated interval.

WVDP:0006213.01
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Sr-90 contaminated groundwater north of the NPGRS appears to be intercepted by the Swamp
Ditch which flows east, off the plateau to Franks Creek, then to Buttermilk Creek. Sr-90 has
not been detected above background levels in Cattaraugus Creek water downstream of the
confluence with Buttermilk Creek.

Most of the activity currently seeping into the Swamp Ditch is believed to result from the
leaching of Sr-90 from saturated soil that was contaminated prior to the installation of the
3-well NPGRS. 1t is likely that the Sr-90 plume north of the NPGRS will continue to migrate
due to residual soil contamination.

The 3-well NPGRS appears to be capturing more than 90% of the Sr-90 activity that flows
through the western lobe. Operation of the 3-well system has also resulted in decreasing
12-month average Sr-90 activities at WNSWAMP and stabilized activities at downgradient
monitoring well 801. Residual soil contamination north of the NPGRS and the portion of the
western lobe not captured by the system may prevent 801 activities from quickly decreasing.

4.2 Eastern Lobe Migration and Plume Characteristics

The 1997 geoprobe investigation provided the first detailed characterization of the eastern lobe
of the Sr-90 plume. The southern end of the lobe (including the 100 pCi/L contour) is
approximately 120 feet wide and lies between geoprobe point GP-21-97 and well 105. Most of
the eastern lobe lies south of the east-west service road next to the CDDL. Along cross section
A-A’ (Figure 3-5) contamination of greater than 1,000 pCi/L occurs in most of the saturated
thickness, except at the deepest groundwater sampling intervals and near the east and west
edges of the lobe.

A thin “finger-like” zone within the saturated interval appears to provide a small preferential
pathway for Sr-90 migration in the eastern lobe. This zone is relatively thin and narrow, and
occurs in the lower depths of the saturated interval. The Sr-90 plume within this “finger-like™
zone trends toward the NNE and appears to extend beneath the southern end of the CDDL.
However, the depth of the water table and the plume appear to be below the estimated base of
the CDDL fill.

Higher Sr-90 activity within the “finger-like™ zone may occur within lavers of well graded sand
and gravel, as observed in GP-20-97. These layers contain less silt and clay and appear to be

more permeable than surrounding soil.

4.3 Hvdrogeologic Conditions Between 8603 and 105

Although there is a steep hydraulic gradient between 8603 and 105, this s not the primary
direction of plume migration. Groundwater samples from well points WP-11 through WP-14
and surrounding 1997 geoprobe sampling locations show that plume migration follows a NNE
trend. corresponding to coarser-grained soils. Coarser-grained soils (such as well graded sand
and gravels) generally have higher hydraulic conductivity than finer-grained soils (such as silty
sand and gravels). Hydraulic conductivity appears to be the predominant factor controlling
plume migration in this area and throughout the North Plateau.

WVDP:0006213.01
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Based on the geologic log for well 105 and the low Sr-90 activities observed here, the hydraulic
conductivity at this location appears to be less than that suggested by slug test results. The silty
gravel (GM) in 105 should have considerably less hydraulic conductivity that the well graded
gravel (GW) encountered in 8603. The low activities in well 105 have been slowly increasing
but this area is not seen as a significant pathway for plume migration. Sr-90 plume distribution
and migration patterns have been thoroughly characterized by the 1997 geoprobe program and
will continue to be evaluated by groundwater sampling in monitoring wells and well points.

4.4 Sr-90 Contamination Southeast of CDDL

Minor contamination in groundwater near the southeast corner of the CDDL (near well 804)
does not appear to come from either the eastern or western lobes of the Sr-90 plume (see
Figure 3-3). Geoprobe and well point data could find no connection between Sr-90
contamination in this area and the eastern or western lobes. Furthermore, Sr-90 contamination
near 804 only occurs near the water table in a localized area.

The source of slight Sr-90 groundwater contamination near well 804 is believed to have resulted
from residual soil contamination in a nearby drainage ditch. During the spring of 1994, high
water table conditions caused contaminated groundwater to seep into the drainage ditch adjacent
to the NPGRS. This water flowed east in the ditch, through a culvert beneath the road, and
around the south and east sides of the CDDL to WNSWAMP. Some of the soil in the ditch
became contaminated, particularly southeast of the CDDL, where the water ponded. This
represents the source of contamination for well 804.

Contaminated groundwater no longer seeps into the ditch since operation of the NPGRS.
however, noncontaminated surface water continues to pond in the ditch southeast of the CDDL
during wet weather. Infiltration of ponded water through contaminated ditch sediments is
suspected to have caused localized, shallow groundwater contamination.

WVDP:0006213.01
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GEOPROBE GROI}‘NAB%‘VEEA%’FIJR SAMPLE DATA
GEOPROBE | SAMPLE ID SAMPLE SAMPLING GROSS Sr-90 COMMENTS
POINT COLLECTION | DEPTH (FT) BETA pCi/L
NUMBER DATE pCi/L
GP0197 97-05887 7/18/97 12.5-14.0 305 162 | Good Recovery
* 97-05888 7/18/97 17.5-19.0 222 136 | Good Recovery
97-05889 7/18/97 22.5-24.0 151 80 | Good Recovery
GP0297 7/21/97 7.5-9.0 No Water
97-05891 7/21/97 12.5-14.0 140 80 | Good Recovery
* 97-05893 7/21/97 17.5-19.0 88 62 | Good Recovery
97-05894 7/21/97 25.5-27.0 86 36 | Poor Recovery
GP0397 97-05895 7/21/97 10.5-12.0 7300 2990 | Good Recovery
97-05897 7/22/97 15.5-17.0 15000 8640 | Fair to Good Recovery
* 97-05898 7122197 20.5-22.0 4910 2240 | Good Recovery
97-05899 7/22/97 24.5-26.0 249 129 | Fair Recovery
GP0497 97-05900 7/23/97 8.5-10.0 4220 1980 | Good Recovery
97-05901 7123197 13.5-15.0 n2 165 | Good Recovery
7/23/97 18.5-20.0 No Water
97-05903 7123197 23.0-24.5 44 12 | Poor to Fair Recovery
GP0597 97-05905 7/23/97 8.5-10.0 18 6 ! Farr Recovery
97-05906 7/23/97 13.5-15.0 14 16 | Good Recovery
7/23/97 18.5-20.0 No Water
GP0697 97-05908 7/24'97 8.5-10.0 24900 x| Fair to Good Recovery
97-05909 7/24197 13.5-15.0 1210 S04 1 Fair to Good Recoven
97-05910 7/24/97 17.5-19.0 2690 1330 | Poor Recovery
GP0797 97-05911 7125197 8.5-10.0 28200 13700 | Good Recovery
97-05913 7/25/97 13.5-15.0 2340 1140 | Fair to Good recovery
97-05914 7125197 18.5-20.0 489 234 | Good Recovery
GP0897* 97-05916 7/25197 8.5-10.0 2810 1390 | Good Recovery
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GEOPROBE | SAMPLE ID SAMPLE SAMPLING GROSS Sr-90 COMMENTS
POINT COLLECTION | DEPTH (FT) BETA pCi/L
NUMBER DATE pCi/L
97-06350 7126/97 12.5-14.0 120 78 | Poor Recovery
‘ 97-06351 7/26/97 17.0-18.5 353 208 | Poor Recovery
GP0997 97-06354 7/29/97 8.5-10.0 2895 1465 | Good Recovery
97-06356 7/29/97 13.5-15.0 1680 837 | Good Recovery
7/29/97 17.0-20.0 No Water
GP1097 97-05884 7/18/97 8.5-10.0 464 255 | Poor Recovery
97-05885 7/18/97 13.5-15.0 111 48 | Good Recovery
97-05886 7/18/97 18.5-20.0 281 161 | Good Recovery
7/18/97 23.5-25.0 No Water
GP1197 97-05879 7/17/97 8.5-10.0 334 176 | Fair to Good recovery
7/17/97 13.5-15.0 No Water
97-05881 7/17/97 17.5-19.0 166 88 | Poor Recovery
97-05882 7/17/97 23.5-25.0 14 8 | Good recovery
7/17/97 28.5-30.0 No Water
GP1297 97-05873 7/16/97 7.5-9.0 750 346 | Good Recovery
97-05875 7/16/97 12.5-14.0 96 58 | Good Recovery
97-05876 7/16/97 17.5-19.0 526 268 | Good Recovery
97-05877 7/16/97 22.0-23.5 6 8 | Poor Recovery
GP1397 97-05867 7/16/97 9.0-10.5 48 16 | Good Recovery
97-05870 7/16/97 13.5-15.0 56 22 | Poor to Fair Recovery
97-05871 7/16/97 18.5-20.0 4 2 | Poor Recovery
GP1497* 97-05869 7/15197 8.0-9.5 12 6 | Fair Recovery
7/15/97 10.0-14.5 Poor to Fair Recovery
0 Samples Taken
GP1597 97-06364 11/05/97 8.0-10.0 6 0.2 { Fair Recovery
97-06365 11/05/97 13.0-15.0 38 18 { Poor to Fair Recovery
* 97-06366/ 11/05/97 18.0-20.0 5 4 | Good to Fair Recovery
06367

WVDP:0006213.01




WVDP-298
Rev. 0
Page 23 of 48

GEOPROBE | SAMPLE ID SAMPLE SAMPLING GROSS Sr-90 COMMENTS
POINT COLLECTION | DEPTH (FT) BETA pCi/L
NUMBER DATE pCi/L
GP1697 11/05/97 3.0-5.0 No Water
* 97-06360/ 11/05/97 8.0-10.0 32 16 | Good Recovery
06361
97-06362 11/05/97 12.0-15.0 2270 1180 | Good Recovery
11/05/97 13.0-15.0 No Water
97-06363 11/05/97 18.0-20.0 6 2 | Good Recovery
GP1797 97-08837 11/03/97 8.0-10.0 210 101 | Poor Recovery
97-08839 11/03/97 13.0-15.0 15 11 } Poor Recovery
11/03/97 16.0-20.0 No Water
GP1897 97-08834 10/31/97 8.0-10.0 73 6.56 | Fair to Good Recovery
97-08835 10/31/97 13.0-15.0 27 5 | Fair Recovery
97-08836 10/31/97 17.5-19.5 11 ND } Fair to Good Recovery
GP1997 97-08812 10/28/97 14.0-16.0 8960 4580 | Fair to Poor Recovery
97-08813 10/28/97 19.0-21.0 12800 6650 | Good to Fair Recovery
97-08814 10/28/97 24.0-26.0 516 285 | Good Recovery
GP2097 97-08809 10/28/97 12.0-14.0 10300 5380 | Good Recovery
* 97-08810 10.28/97 17.0-19.0 22600 12200 | Fair Recovery
97-08811 10/28/97 22.0-24.0 214 34 | Fair Recovery
GP2197 97-08806 10/27/97 13.0-15.0 43 15 | Poor Recovery
10/27/97 17.0-20.0 No Water
97-08807 10/27/97 23.0-25.0 4 3 | Good Recovery
10/27/97 27.0-30.0 No Water
*GP2297 97-08820 10/25/97 12.0-14.0 925 492 | Good Recovery
97-08821 10/29/97 17.0-19.0 620 405 | Good Recovery
97-08822 10/29/97 22.0-24.0 16 6 | Poor Recovery
*GP2397 97-08816 10/29/97 12.0-14.0 32 17 § Good Recovery
97-08817 10/29/97 16.0-19.0 16 2 | Fair to Poor Recovery
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%:(%é%)PROBE SAMPLE ID SAMPLE SAMPLING GROSS Sr-90 COMMENTS
POINT COLLECTION | DEPTH (FT) BETA pCi/L
NUMBER DATE pCi/L
GP2497 97-08824 10/30/97 14.0-16.0 16 11 { Poor Recovery
97-08825 10/30/97 19.0-21.0 28 20 | Good to Fair Recovery
97-08826 10/30/97 24.0-26.0 3 3 1 Poor Recovery
GP2597 10/30/97 3.0-5.0 No Water
97-06358 11/04/97 8.0-10.0 27 12 | Poor Recovery
11/04/97 12.0-15.0 No Water
11/14/97 16.0-20.0 No Water
GP2697 97-08844 11/04/97 4.5-6.5 846 404 | Fair Recovery
* 97-08841/ 11/04/97 9.0-11.0 57 25 | Good to Fair Recovery
08842
97-08843 11/04/97 14.0-16.0 35 8 | Good Recovery
GP2797 97-08827 10/30/97 12.0-14.0 831 496 | Good Recovery
97-08828 10/30/97 16.0-19.0 559 267 | Good Recovery
97-08829 10/30/97 22.0-24.0 7460 3980 | Good Recovery
GP2897 97-08831 10/31/97 12.0-14.0 1550 819 | Poor Recovery
97-08832 10/31/97 16.0-19.0 25100 13400 | Fair to Poor Recovery
97-08833 10/31/97 22.0-24.0 14600 7680 | Fair Recovery
GP2997 97-06369 11/06/97 12.0-14.0 43 19 | Poor Recovery
11/06/97 16.0-19.0 No Water
11/06/97 22.0-24.0 No Water

* -NOTES A DUPLICATE SAMPLE WAS TAKEN FOR Sr-90 ANALYSIS AT THIS DEPTH
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APPENDIX A
GEOLOGIC LOGS AND
WELL CONSTRUCTION DIAGRAMS
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Site id: GPO197

Location: North Plateau

Elevation: 1382.87

Dotum: Meon Sea Level

State Plane North: 833490.76

Measuring Point: 1382.87'

Stote Plone East: 481372.96

Total Depth: 28.00°

Completed Depth: 28.00"

Borehole Dig.: 1.50in

Date(s): 07/08/97 - 07/08/97

Orilling Methog: Direct Push - Geoprobe

Consulting Firm: Dames & Moore

Logged By: MP.Regan

Controctor: SJB Drilfing

Certified By: Z.Z.2adins

Project Nome: NPGRS Program

Purpose: Water Probe Point Semple

Project Number: 30822-056

Remarks: Surfoce Conditions: Grassy, Gravelly, flat

Beta/Gamme Background = 100 - 150 cpm

:: = £ g Moterial Descripti
3 = [ ® o atendal cription
T || 818 %
2 © o o o
\ad [} [+ w (&)
1 S % 1) 0.0" - 8.0° Grassy rootlets, grading brown to gray brown.
1280 19 8.0° - 40.0" Gravelly siit with some send grading to finer siits at bottom.
L = ! Larger gravel with clays in bottom 12.0°. (GM/GC)
a2 i
1. 2) 0.0° - 2.0° Gray sty sandy clay: Disturbed with
o some anglar to rounded gravel: Dry. (GC)
i 03 20.0° - 30.0° Damp dark-brown sandy sft with some organics;
10 Some well rounded pebbles. (GM)
//4 T
L 1370 04 3) 0.0"-8.0° Damp dark-brown ssndy siit; As above.
' Grading to a gravelly gray sandy siit; Dryer towards bottom:
- Sub angular pebbles present throughout. (GM)
5 ‘ % ! 4} Ssturated, brown, sandy sit. Sub angular gravel throughout (GM)
20- - ot i!o; i@l ' 51 As above: Becoming more gravelly towards bottom. (GM)
& i 1@ d
- 1260 ’!o} s ' 8) 0.0"-18.0" As above but slightly more gravei;
- - L: ' & Becoming denser and dryer towards bottom. (GM)
o7 . 18.07-30.0" Grayish brown ssndy siit clay with some rounded pebbles. {(GM.CH)
| ;
| 1 - X /_/ 7) 0.07-12.0" Brown weathered siity clay grading of 24.0" of unweathered siity clay
] - W with some pebbles throughout. (CH)
30 End of Borehole (EOB) = 28.0' Below Grade.
- 1350 ]
-
4
X ]
1
40
4
— 13490 4
50—_
- 1330 )
b ]
]
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Ste 1d: GP0297

Location: North Platequ

£ evation: 1383.60°

Datum: Mean Sea Level

State Plone North: 893490.93

Measuring Point: 1383.60°

Stote Plane Eost: 481329.23

Totol Depth: 28.00'

Completed Depth: 28.00"

Borehole Dia.: 1.50in

Date(s): 07/09/97 - 07/09/97

Drilling Method: Direct Push - Geoprobe

Consulting Firm: Domes & Moore Logged By: M.P.Regan

Contractor: SUB Drilling

Certified By: Z.Z.Zadins

Project Name: NPGRS Program

Purpose: Water Probe Point Somple

Project Number: 30822056

Remorks: Surface Conditions: Wet, Shghtly mounded, Spotty

Beta/Gomma Background = 100 ~ 150 cpm

= - S 4 ) -
5 E - - Materiol Description
= = § ‘g. 2
o
a O g S
g | &2l&| 3] &
01 l'! i® 1 1 0.0" - 4.0° of organic brown siit with rootiets throughout grading to
- Moo e gravelly silty clay.
- {380 - 0 ':'1.5'5 J Brown clay increasing towards bottom becoming gray. Disturbed. Wet. (GM/CL)
NS N e
. H'f.m Jl 2) 0.0" - 5.0" totsl recovery - saturated sandy-silty increasingly gravelly.
“.5 il i Brown, uniformed throughout. (GM)
l- 03 RPN AR}
10 i ;‘,’.!'f.f‘g 8) 0.0° - 22.0" saturated sandy silt - as above.
g b el ;J Gravel uniform throughout. Some layering of sand. Brown. (GM)
ligl @i :
- 1370 0% Ll.',;"" 4) As above with a littie less sand. Very ssturated.
- {;.3 ‘.‘4 Large highly weathered sandstone stuck in shoe. Brown. {(GM)
b el
05 'ol ‘ol i 5) 0.0" - 22.0" as above. becoming sandy towards bottom. (GM)
3 boei q 22.0" - 40.0" dense, silty, psbbly brown westhered clay;
20 o e e some sand mixed throughout. {(GC)
06 )i ol 4
e e © 8) 0.0 - 6.0 Very coarse sand, pebbles, brown. (GP/SW}
- 1360 b e d Large stone at 8.0°. 8.0 . 36.0" Uniform saturated fine sand. silty and some clay.
07 ‘e ‘e 36.07-43.0" Fine sand, less silty/clay. 43.0" - 48.0° Brown siity clay. (GM}
1 e 7! 0.0° - 18.0" SRty ciay w/pebbles and fine sand throughout;
- ] T Grading to grayish siity clay w/less sand. (ML/CH)
30 30.0" - 38.0" Coarse sand, less clay and siit. Uniform particle size. (SM}
1 End of Borehole (EOB}:28.0' Below Grade.
- 1350 ) Hole grouted with Porttand Cement/Bentonite grout.
7
- 1340] ]
- ]
50
4
- 1330]
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Site 19: GPO397

Location: North Platequ

Elevation: 1383.60°

Dotum: Meon Seq Level

State Plane North: 893490.79

Measuring Point: 1383.60°

State Plone Fost: 481302.22

Total Depth: 32.00°

Completed Depth: 32.00°

Borehole Dia.: 1.50in

Date(s): 07/10/97 - 07/10/97

Drilling Method: Direct Push - Geoprobe

Consutting Firm: Domes & Moore

Logged By: M.P.Regon

Contractor: SUB Drilling

Certified By: 2.2.20dins

Project Name: NPGRS Program

Purpose: Water Probe Poirt Semple

Project Number: 30822-056

Remarks: Surface Conditions: Muddy, grassy. Slight slope

Beto/Gamma Background = 100 ~ 150 ¢pm

Elevation (ft)

Depth (ft)

Recovery

Moterial Description

T
G
o
3

- 1370

L (350

- 1350

- 1330

to

20

30

o
o
O ST

F
na

s a b 4

A

aox o boaay

03

04

05

07

08

. 1 0.0° - 3.0° Dark silt with grassy materisl

3.0" - 30.0" Sity cley; gray with little gravel Disturbed and densely packed (GM/GC)

0.0 - 10.0" Gray silty clay as above grading to less consolidated sandy silt
with pebbie to stone size gravel throughout Brown. (GC)

As above but with less siit. Very sandy towards bottom;
Damp trom 0.0 - 6.0": Wet from 6.0 - 30.0".
More consolidated towards middie of sample. (GC)

Very uniform brown medium to coarse sand.
No gravel present. Little silt. Saturated throughout. (SW)

0.0 - 18.0" As above grading to incressed sits and clays.
Approx. 150 cpm AB activity at 18.0' - layer of fine silts
becoming more dense at bottom. brown, some pebbles, saturated. (SW/GM)

0.0" - 18.0° Loose coarse-medium sand with some siits.
18.0" - 48,0 Sity clay with some sand and pebbles
grading towsrds grsy at bottom; More consolideted. (GM)

Loose, sandy, gravel with some sit: Grayish in color;
Saturated. Rounded pebbles throughout. (GM)

0.0" . 12.0" of loosely packed graveily sand as above: saturated.
12.0" . 48.0" Dense siity clay with some rounded pebbles,
grading from brown to gray brown. Damp. (GM/CH)

End of Borehole (EQB}:32.0' Below Grade.
Hole grouted w. Portland Cement bentonite groul.

~ege 1 of 1
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Site id: 6GP1297

Location: North Plateau

Elevation: 1378.67"

Dotum: Mean Seq Level

Stote Plane North: 893586.65

Measuring Point: 1378.67°

State Plone Egst: 481346.51

Tota! Depth: 28.00°

Completed Depth: 28.00°

Borehote Dia.: 1.50in

Date(s): 07/10/97 - 07/11/97

Drilling Method: Direct Push - Geoprobe

Consulting Firm: Dames & Moore

Logged By: M.P.Regan

Contractor: SUB Drilling

Certified By: 2.ZZodins

Project Nome: NPGRS Program

Purpose: Water Probe Point Somple

Project Number: 30822-056

Remarks; Surfoce Conditions: Grossy. Sloping towards ditch

Beto/Gammo Background = 100 - 150 cpm

E — $ g .
= = -~ Moterial Description
E 028l gl 2
3 3 53 £ 5
g x| &8 &
[]] t® ® | 1) 0.0° - 40" of dark brown organic rich siit Some gravel and rootiets.
;’!.:ﬂ.:‘ 4.0° - 38.0" of disturbed sty clay with large gravel throughout Browmish. (GC)
= 191 4!
02 M i® 19 2) As above: 34.0" with last 12.0° becoming wet to satursted.
': ! ol ! p Some smaller pebbles throughout. (GC)
; bier g :
- 1370 03 ";'3.;'3 o 3) Brown saturated sty ssnd with increasing gravel towards bottom
10 PO Loosely packed throughout top haif of recovery, more consolidated at bottom. (SM/GM)
-t 04 4) As above with layer of gravel throughout: Saturated. Pebbie sized gravel at bottom. (GM}
5} 0.0° - 18.0° as above; coarse sand some silt and pebbles. (GM)}
=R 18.0" - 36.0" Siity brown clay; densely pscked; (CL)
Very litlie gravel. 38.0° - 48.0" loose sity fine sand. Brown: Saturated. (SM)
— 1360
20 6) 0.0° - 26.0" Brown fine sand with some sits: no Gravel. (SM)
06 26.0°-48.0° siity, gravelly, loosely packed. Some larger gravet. Gray. Sasturated. (GM)
7) Sty ciay; Brown grading to gray st bottom. Damp with smail rounded pebbles. (CH)
07 ¢
E ! End of Borehoie (EOB) = 28.0' Below Grade
1 .~ ! /] Hole Grouted with Portland Cement/Bentonite Grout.
- 1350 ] T
30..
1340 ]
40
]
- 1330 ]
50
— 1320 ]
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Site 1d: GP1497

Location: North Plateou

Elevation: 1378.61

Dotum: Mean Sea Level

Stote Plane North: £93582.99

Measuring Point: 1378.61°

Stote Plone Eost: 48142464

Totol Depth: 20.00"

Compieted Depth: 20.00°

Borehole Dic.: 1.50mn

Dote(s): 07/14/97 - 07/14/97

Driling Method: Direct Push ~ Geoprobe

Consulting Firm: Domes & Moore

Logged By: M.P.Regon

Contractor: SJB Drilling

Certified By: 2.2.Zodins

Project Nome: NPGRS Program

Purpose: Water Probe Point Semple

Project Number: 30822-056

Remarks: Surfoce Conditions: Grossy, Dry, Sloping to ditch

Bete Gomma Background = 100 cpm

= —_ s g . -
5 |l =2t = " Material Description
S £ H %. -§_
2 a 3 E
S & &l s S
01 xl'; o) J 7 0.0" - 7.0" Siity, brown graveily; Some grass rootists. (GM)
} 4 o 7.0° - 18.0 Brown sit with pebbles. (GM)
- H'i‘.i'; < 18.07-31.0" Brown siit with some clay, Unconsolidated; disturbed. (GC)
02 N T
g% 20 0.07 - 10.0" As above but saturated. [GC)
L "a.‘; |.| : 10.0" - 22.0" loose sandy gravel with some siits; Brown.
- 1370 . 03 | o] |4 Damp grading o wet at bottom. (GC/GM)
10- 1 iai"id 31 0.0° - 18.0" As above but saturated. (GC/GM)
04 e | 1 18.0° - 38.0° Increased silty clay; Poorly sorted graveis throughout;
1 e Damp tightly packed; Brown. (GM)
05 0.0 - 16.0" Loose, saturated brown sandy gravel, some sit. IGM)
18.0° - 18.0" brown coarse sand trace gravel. (SW)
- 1360 - 18.07 - 38.0" Gray silty clay; Dense; Damp with some rounded pebbles. (CH)
0
2 ] Slity dense clay; As Above. (CH)
] End ot Borehole (EOB) - 20.0° Below Grade.
- Hole grouted with Portiand Cement, Bentonite Grout.
- (350 ]
]
]
7
- 1340 ]
40
]
— 1330 ]
50
: ]
- 1320 ]
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Site 1d: GR1997

Location: North Ploteou

Elevation: 1383.79°

Dotum: Meon Seq Level

State Piane North: 893432.07

Measuring Point: 1383.79

State Pione East: 481315.44

Total Depth: 30.00°

Completed Depth: 30.00°

Borehole Dia.: 2.00in

Dote(s): 10/22/97 - 10/23/97

Driling Method: Direct Push-Geoprobe 48" & 24° MacroTube

Consulting Firm: Dames & Moore

Logged By: M.P.Regan

Contractor: Zebra Environmenta!

Certified By: 2.2.20dins

Project Name: NPGRS Progrom

Purpose: Water Probe Point Sampie

Project Number: 30822109

Remorks: Surfoce conditions:  Grassy slight siope, wet.

Beta/Gamma Background = 100 cpm

Elevotion (ft)
Depth (1)
Recovery
Sample No

Material Description

— {380

10

— 1370

- 1360

o~ o

- QO

30-=

- 1350

B
Q
AJ‘_[I“‘IIJAAAIILLJ

— 1340

— 1330

w
L)
llltllllJLL

d 1) 0.0 - 6.0" Organic brown with roots throughout.(OL)

6.0" - 48.0" Dense disturbed silty clay with rounded gravet gray; dry.(GC) B/BG:BB

i%,:92) 00" - 24.0° a8 sbove.(GC)

24.0" - 48.0" Loose brown dry siity sandy gravel, some larger gravel.[GM) B/BG.BB

id 3} 0.0 - 20.0° As above with small rounded pebbles.

:0.0' - 36.0" As sbove but wet snd some larger grevel loosely packed snd brown.(GM
/8G:88B

iq 41 0.0" - 240" As above - saturated; some larger gravel some cleaner sand.(GM)

24.0" - 38.0" Dense siily clay; some fine sand
soma small pebbles and layering: damp but not saturated.(CL)
36.0" - 48.0" Loose saturated siity sandy gravel Brown; larger gravel.iGM) B/BG:BB

‘@i i 8) 0.0 - 20.0° As sbove with coarse sand and siit; loosely pscked: ssturated.(GM)

20.0" - 38.0" Dense layered silty clay - damp some pebbles. gray.{CL)
36.0° - 41.0" Cosrse, loose sand; saturated some st and trace of clay.(SM)
410" - 48.0" Dense siily cisy - ss above.[CL) B/BG:BB

; 6) 0.0" - 10.0" { 24" macrotube) Coarse clean sand,very little gravel.

some silt: ssturated.(SM)
10.0° - 16.0" Siity pebbley clay with some fine sand.(CL)
16.0" - 18.0" Some small gravei; course sand and siit Wet(GM) B/BG:100 cpm AB

71 0.0° - 12.0" { 24" macrotubel Coarse clean sand, very littie siit;

Saturated. (SW) B/BG:80 cpm AB.
12.0° - 24.0" Fine silt, sand and some clay with some rounded pebbies, Wet. (EM}

B/BG:0 cpm AB.

8) 0.0" - 20.0" (24" macrotube) As above - Wet fine sand and siit; Brown.(SM}

20.0" - 24.0° Medium to small gravel with some cilt and sand;
Saturated: Brown.(GM) B/BG:8B

$) 0.0" - 12.0" {24 sample) Fine sand and siit, gray brown

with some clay; no gravel; saturated.(SM) B/BG.BB

10) 0.0" - 3.0" (24" sample) Coarse sand with some sil. Saturated.(SM)

3.0" - 15.0° Dense silty clay with some rounded pshbles: very stiff, damp.(CH)
8/8G.88

End of Borehole {(EOB) = 30.0° Below Grade.
Hole grouted with Portland Cement/Bentonite Grout.

Poge 1 of 1
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Site id: GP2097

Locotion: North Plateau

Elevation: 1383.87°

Dotum: Meon Sea Level

State Plane North: 893493.04

Measuring Point: 1383.87'

State Piane East: 481285.62

Totat Depth: 28.00"

Completed Depth: 28.00'

Borehole Dia.: 2.00in

Date(s): 10/23/97 - 10/23/97

Driling Method: Direct Push — Geoprobe 48" MacroTube

Consulting Firm: Domes & Moore

Logged By: M.P.Regon

Controctor: Zebra Environmental

Certified By: 2.2.Zodins

Preiect Name: NPGRS Progrom

Purpose: Woter Probe Point Sample

Project Number: 30822-109

Remorks: Surfoce conditions: Wet grassy topsoil.

Beta/Gamma Background = 100 cpm

Material Description

s 8|2
= | | £ &
i a <o E
= & & 3
7
- 1380 2
3
10
//
4
— t 370
5
’,/
20 g
- (360 7
J
39
- 1350 1
]
40
]
- 1340 ]
50+
 (330] ]
7
]

1 0.0° - 4.0° Wetbrown organic siitiOL)
4.0" - 48.0" Damp silty clay with some larger gravel; disturbed gray-brown, dry. (GC)
B/8G:B8

2) 0.0 - 24.0° as above - Wet disturbed. (GC)
24.0° - 48.0° Disturbed dry siity ssndy gravel with some sit. Very loose. (GM) B/BG.8B

3) 0.0 - 28.0" Wet Mottied sity sand with layering of clay and gravel - disturbed.(GM)
26.0" - 28.0" Grayish dry broken gravel
28.0" - 30.0° Blackish dry slsg-ike material. Grain size equal to medium sand.
Disturbed. 8/BG:88

14.0° - 18.0" Sty wet clay: some rounded pebbles.(CH)

18.0" - 24.0" Sand snd gravel - a3 above.(GM)

24.0" - 30.0" Sity clay. wel - as above.CH)

30.0" - 32.0" Fine sand with some sit{SM)

32.0" - 40.0" Sity clay - as sbove.iCH)

40.0" - 48.0" Moist sandy silly grevel - ss sbove (GM)

48.0" - 48.0° Medium fine sand: wet with some sil. (SM) B/BG:BB

5) 0.0 - 8.0 Wel, sty grave; brown.{GM)
8.0" - 12.0° Slty fine sand with increased clay.(SM)
12.0° - 18.0” Coarse, ioose sand with asmal rounded gravel, ssturated. B/BGa8BO cpm AB.{(SW]
18.0" - 21.0° Wet silty clay.(CL)
21.0° - 26.0° Wet sandy gravel(SW)
28.0: - 28.0" Fine ssnd: moist to wet; some siL(SM) B/BG.B8B

6) 0.0 - 3.0" Siity wet clay; graylsh.(CL)

© 3.0° - 15.0" coarse sand: small rounded gravel, some sit and clay. wet and loose.(GM}
15.0° - 34.0" Sity clay with some fins sand snd a trace of gravel(CL)
34.0" - 45.0" Cosrse sand with some rounded gravel.(GM) -
45.0" - 48.0° Damgp sliff shty clay some fine sand and rounded pebbles.iCL) B/BG:BB

71 0.0° - 18.0" lnner laysring sandy gravel with slity clay. Gray-brown; wet{GM/CL}
18.0" - 48.0" Stift, silty clay with some rounded pebbles. damp, gray.
Top 18.0° material fost in crushed sampie tube.{CL} B/BG:8B8

End of Borehole (EOBI : 30.0' Below Grade.
Hole grouted with Portiand Cement/Bentonite Grout

Poge 1 of 1
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Site id: GP2197

Location: North Plateou

Bevation: 1383.95’

Datum: Mean Sea Level

State Plane North: 893494.75

Megsuring Point: 1383.95°

State Plane East: 481255.36 Total Depth: 36.00"

Completed Depth: 36.00° Borehole Dia.: 2.00in

Oate(s): 10/24/37 - 10/24/97 Oriing Method: Direct Push — Geoprobe 48" MacroTube
Consulting Firm: Dames & Moore Logged By: M.P.Regan

Controctor: Zebra Environmentol

Certified By: 7.2.2adins

Project Nome: NPGRS Program

Purpose: Water Probe Point Somple

Project Number: 30822-109

Remarks: Surface conditions: Wet, grassy new topsoil.

Beta/Gomma Background = 100 cpm

E —_ S g .
5 = §‘ = - Material Description
2 o o
k<) £ 3 Q- =
g a o E e
It S|l & & S
1 L : 1) 0.0° - 6.0° Brown organic silty sand; rootiets.(OL)
I 6.0 - 48.0" Disturbed sity sancy clay. Gray. Dry. Some larger gravel, Motted. (CL)
- 1380 ) B/8G-88
2 lia: 1
L ! P 2) 0.0" - 38.0° as shove with less clay. Dry. Large stone at top of recovery. {CL) B/BG:B8
— e
i 3 } 13'00. 16.0° As above with less sdt; brown.(CL)
10 el 18.0 - 20.0° Damp siity clay brown, very Hitle gravel(CL)
- b 20.0 - 320" Dense sity clay with small rounded pebbies. Dry with some Mottling. ICL)
! B8/BGBB
L
.. |
1370 loi iai: 4) 0.0° - 40.0" inner layed intervais of slly clay and loose saturaled sandy sity gravel.
P s ,t '®- Layers approximately 6.0° - 10° wide. Some fing send towerds bottom {CL/GM} 8/BG:88
.
. L%ie:% d 5) 0.0° - 40" Loose satwated sity sandy graveliGM)
20 -1 o) ie;;  4.0" - ¥16.0° SHy wet fine sand(SM)
6 e 18.0° - 24.0° Coarse sity wet sand.{SM)
'LOG '@ 24.0" - 44.0° Dense camp sity gray clay with seme rounded pebbles.iCL) B/BG:BB
o f.: .
1369 7 ‘-LOi " 8) 0.0° - 6.0" Loose sbty clayey coarse sand. very weli{SM)
P2 Y e 6.0" - 26.0" Danse we! sity clay wth some pebbies ICL)
e [l 26.0° - 30.0° Loose sity ravet wel(GM
R 8 ] ...i. 30.0" - 38.0" Dense brown-gray sity clayiCL) 8 'BG.88
» i b ‘e 71 0.0" - 4.0" Loose wat sity sandy gravel{GM)
: 4.0° - 18.0° Wat slty dense clay with rounced pebbles. Some fine sand; Brown-gray. (CL)
— 1350 ; 8} 0.0" - 18.0° Wet sty sandy cisy - some grevel (GAD
T Brown some denser clay lowards bottom (Ci) 8. BG88
8 ) 9) C.0" - 44.0" As above - Dense sity clay with amel pebbles. Molst to wet.(CH) B/BG.88
10 End of Borehole (EOBI : 35.0° Below Grade.
] Hole groutec with Portiand Cement/Bentonite Grout
|— 1340 o
]
50
- 1330 k
s ]
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Site |d: GP2497

Locotion: North Platequ

Elevation: 1383.35

Datum: Mean Seq Level

State Plone North: 893469.95

Measuring Point: 1383.35

Stote Plone Eost: 481410.90

Total Depth: 32.00'

Completed Depth: 32.00°

Borehole Dia.: 2.0Qin

Date(s): 10/21/97 - 10/22/97

Driling Method: Direct Push~Geoprobe 48” & 24° MacroTube

Consuiting Firm: Dames & Woore

Logged By: M.P.Regan

Contractor: Zebra Environmental

Certified By: 2.1 Zodins

Project Name: NPGRS Progrom

Purpose: Water Probe Point Sompile

Project Number: 30822-109

Remarks: Surface Conditions: — Grassy,Slight Slope towords

the north.
Beta/Gamma Background= 150 - 200 cpm

€l s| 2 o
g = = . o Material Description
B £ 3 S s
E | &1 &3 &
1 @ 19 9 0.0" - 8.0" Organic, Grassy rootiets, brown.(OL)
M 1! 14 " 807 . 48.0° Dense gray Sity clsy, disturbed with roundsd pebbles throughout.
- 1360 ) "-;.{'f‘ Damg; frace of sand. (CL) B/BG:88
!
b';.;'; 4 2 00° - 40.0° a1 sbove with siightly more moisture and gravel (CL)
o ‘e ! 40.0" - 48.0" Oark brown siity ssnd with some orgenics - larger snguiar gravel
- 3, i‘% 'q  With Hght brown sty sand towards the bottom{GM) B/BG:BSB
10 Pl o
o iel% g 31 0.0° - 30.0° Dense dark gray shty clay with some targer pebbles - disturbed: damp.iCL)
4 i . ;.; ' 30.0" . 48.0° Dry sandy siit . less clay loose with some larger gravel less disturbed.(GM}
- 1370 i jei 4 B/BG:BB
— 5 jor ‘e 41 0.0 - 20.0° wet gravel - grayish with coarse sand: some sits and clay;
¢ unconsolidated.(GM)
3 - ‘e 20.0° - 30.0° as above except brown and less clay satwated with some larger gravel{GM)
20 v 8/BG:BB
é .
| $) 0.0° - 30.0" As ahove with increased water very lecse sty gravelly sand; brown;
1360 — 5 trace of clay.iGM) B/BG-BB
‘@ 8) 0.0° - 38.0 As sbove - very sslurated: some \wrpger westhered gravel: very Bttle clay.(GM)
— 8/8G:88
i g
ap- 0.0" - 40.0" As above with fairly uniform. very cosrse sand
9 Larger gravel in bottom 10°. Yery wel. Brown 1GMI 8.8G-B8
L— 1350 0.0° - 18.0" {24° macrolube) Sity clayey fine ssnd
brown weathered, some rounded pebbles - wet(CL) B/BG.88
9) 0.0 - 20.0" (24" macrotube) Dease damp gray séty cley wmth rounded
i pebbles thoughout {CH) B/BG:BB
90 End of Boreholie (EQB) : 32.0° Beiow Grade.
Hole grouted with Portland Cement. Bentonite Grout
- 1340 |
i
50
- £330
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BORING B-86-93

SURFACE ELEVATION 1383 ¢S

COORDIMNATES E 481,357 25
N 893.%8a3 S)

DESCRIPTIONS

IS
cL

A R

cc

CRay SILTY CLAY. TRACE SAND AND F INE GRAVEL.

GRADING VITH MORE FINE GRAVEL.

GRADING TQ SOME CRAVEL. LITTLE SanDd.

4° THICK ORCANIC LAYER C(ROQTS) arf § rT.

N BLAacx CLAY. SOME SanD. LITTLE CRAVEL.

CRAY W[TH SDME BROWN MOTTLING, CLAYEY
CRAVEL, SOME SaND. :

)

SEER
06505

.
T o

UTYY

680+ S

Do

. .0

30 .
N ) DA, P

A0

Q

Cv

C 9

CRAY SILT., TRACE FIMNE GRAVEL. SLIGHTLY
MOIST. GRADING TO TAN., LITTLE GRAVEL,
TRACE FINE SAND.

CREENISH GRAY, FINE TO P'ED[LH GR‘F‘VEL, LITTLE
SAND. TRACE SILT. WET TO MOIST

TAN. FINE TO MED{UM CRAVEL, SOME FINE
SAND. TRACE SILT, GRADING 10 VET.

2]
Lad

SM

J

L

By ve ¢ va s
e

TANNISH BROWN, FINE SaND. SOME SILT.

NSLICKHTLY MOIST
GRADING TO FINE GCRAVEL AND SAND, TRACE
SILT. VwET
(CONTINLED ON NEXT PRGE)

[ pares ¢ mocRE
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BORING B-86-983
(PALE 2»
SYMBOL DESCRIPTIONS
5‘5 SN

N\

?"‘5 cy
gb: cH
=" 11
'~if-§;E.‘5
S
o

L

RC

I'A:ENTlgi BROWN. FINE CRAVEL. SaND anD SILT.

CRADINGC TO TaN. FINE SaND. SOME SILT.

GRAY. SILTY CLAY/TILL.

BORING COMPLETED ON 7/9/86

DAMES ¢ MOORE
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SHEET 1 OF: 1 HOLE/WELL NO.: 0105
DATE STARTED: 11/3/898 SURFACE ELEVATION: 1,383.89
OATE FINISHED: 11/7/89 B O R I N G L O G
“ILLER: EMPIRE SOILS INV,
HAMBURG, NY DAMES MOOR NORTHING 893,502.37
INSPECTOR: JTB & MO E EASTING 481,405.82
PROJECTWVDP DOE/RCRA WELLS LOCATION: NORTH OF LAGOON §
JOB NUMBER: 10805-410-023 SSWMU Locale: 1
INCHES BLWSON |
moeerl ORvEN s | SURE | sawer | # DESCRIPTION / NOTES
RECOVERED "[o7ele/uz]|&
12 /18118 / 24} ~
. 24/10 SS-1 4 T__1*4\ Osmp, brown, organic TOPSOIL composed of silt, little grave!
8 18 fT  |+»-{ \ and fine to medium grained sand, trace clay. (OL) _
= - ____q7 __‘2_ _M.t Damp, brown to gray. SILT, some fine sand, trace fine .
R 24/13 $s-2 17 7S] subanguiar gravel. (SM) —
- 5 24718 §5-3 5 S _I'<1 Damp, brown to gray, SILT, littie fine sand, trace clay, -
» 10 ) trace subanguiar gravel. (SM/GM) -
- 24/12 SS-4 4 g-- Damp, brown, SILT, some fine to medium grave, littie —
" 5 fine sand, trace clay, green mottiing. (SM/GM) —
- 24/19 §s-5§ -—-; ; Areas near the main plant may consist of reworked —
- 10 A and/or backfilled material: Which are difficult to -]
N 24/19 SS-8 s 7 distinguish in the field. _
8 20
B T B e Saturated, brown to gray, SILT andg fine to coarse -
- 24/14 SS-7 73 35 1w+ ORAVEL, some fine to coarse sand, trace orange mottiing. (GM)  —
9 s 'o..a —
- 5| 240 | ss-8 |27 ~
B 24/15 SS-g 13 8 L.'," Saturated, brown, silty GRAVEL, little fine sand, trace clay. (GM)
B - N 0 o] ]
e ..-i —
. 24/13 | ss—to ——t—t "] -
- 20 8 7 b +d Ssturated, brown, fine to medium GRAVEL, some fine to coarse .
-~ 24/15 SS-11 B 2 bod $and, some siit, trace clay. (GM) -
i 3 ]
: 24/ §S-12 m 20 i:"..-ji :
22 | 22 buod
- 25 24/8 §S-13 e -
22 30 B
o T
L [ oars | ssw 2R m
B 34 27 .'.' Wet, brown, fine to coarse GRAVEL, some fine sandg, little =]
= 24/15 §S-15 20 2 L.,'.'_-“' siit, trace clay. (BM) —
- 30 e -
N _ 8 12 Moist, oxidized, brownish, SILT and CLAY, trace very _
5 24/18 $S-18 24 32 / fine sand, weathered. (ML/CL) ]
| 24/20 SS-17 10 15 / Moist, gray, SILT and CLAY, trace fine subangular —_—
" 26 33 A to subrounded gravel, unweathered, (ML/CL) |
- 35 -
AUGERED TO 320 FT. —
™ SAMPLED TO 34.0 FT,
= NO WATER IN BOREHOLE UPON COMPLETION 7
- NO RADIATION DETECTED ABOVE BACKGROUND 8T R/S -

CLASSIFICATION: VISUAL (MODIFIED BURMISTER),USCS

METHOD OF SAMPLING: ASTM D1586-84
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JEB: 97: % “NACTIVE\BORING\WP - 16-37.DWG

e ey DAMES & MOORE | ¥ *"
DATE FINISHED: 11/06,/97 : SURFACE ELEVATION: 1382.13
DRILLER: A DAMES & MOGRE GROUP COMMNY GROUNDWATER DEPTH: 3.69° B.G.
ZEBRA ENVIRONMENTAL NORTUTCMENT DATE: | 11/07/87
FIELD GEOLOGIST: OVERBURDEN EASTING:  481311.98
.. REGAN WELL CONSTRUCTION
PROJECT. N.P. GEOPROBE INVESTIGATION LOCATION: = NORTH PLATEAU — WVP
TOP OF OUTER CASING ELEVATION: NA
a OUTER CASING STICK—UP: NA
- TOP OF RISER ELEVATION: 1385.13 foet AMSL
RISER PIPE STICK-UP: 3.0 feet
GROUND SURFACE ELEVATION: 1382.13 feet AMSL
7 § TYPE OF SURFACE SEAL: BENTONITE /CEMENT GROUT
\% % DEPTH OF SURFACE SEAL: 168 inches
/ N DEPTH OF OUTER CASING: NA
% % 1.D. OF OUTER CASING: NA
% % TYPE OF OUTER CASING: NA
/] \ TYPE OF BACKFILL: GROUT
% % VOLUME OF BACKFILL: 0.215 cu.ft.
% % BOREHOLE DIAMETER: 2.25 inches
/ TYPE OF RISER: SCH. 80 PVC
// SECTION LENGTHS (FROM BASE): 16.0 feet
/fj § 1.D. OF RISER PIPE: 1.0 inches
R : DEPTH OF SEAL: 14.0 feet
_ TYPE OF SEAL: BENTONITE
" VOLUME OF SEAL: 0.015 cu.ft.
—j DEPTH OFf SAND PACK: 15.0 feet
: DEPTH OF TOP OF SCREEN: 16.0 feet
: SCREEN: 0.10-SLOT PVC
SECTION LENGTHS (FROM BASE): 3.0 feet
=2 I.D. OF SCREEN: 1.0 inches
; TYPE OF SAND PACK: #5 SAND
VOLUME OF SAND PACK: 0.061 cu.ft.
~ . DEPTH OF BOTTOM OF SCREEN: 19.0 feet
;/:,:' / . DEPTH OF BOTTOM OF SAND PACK: 19.0 feet
[// _ // BACKFILL:
(/// 7 (MAY OR NOT BE PRESENT)
L DEPTH OF BOREHOLE: 19.0 feet
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HOLE/WELL NO: WP-17-97
DATE STARTED: 11/06/97
DATE FINISHED: 11/06/97
DRILLER:

ZEBRA ENVIRONMENTAL
FIELD GEOLOGIST:

'@ DAMES & MOORE

A DAMES & MOORE GROUP COMPANY

OVERBURDEN
WELL CONSTRUCTION

SHEET 1 OF 1
SURFACE ELEVATION: 1379.53
GROUNDW

TER DEPTH: 4.85' B.G.

A
WMEASUREMENT DATE: 11/06/97
NORTHING: 893588.35
EASTING: 481303.40

M.P.REGAN
PROJECT: N.P. GEOPROBE INVESTIGATION LOCATION: NORTH PLATEAU — WWVDP
JOB NUMBER: 30822109 ’ SWMU LOCALE:
a TOP OF OUTER CASING ELEVATION: NA
OUTER CASING STICK-~UP: NA
TOP OF RISER ELEVATION: 1382.53 feet AMSL
RISER PIPE STICK-UP: 3.0 feet

5_‘___

SOOI
LA

GROUND SURFACE ELEVATION:

1379.53 feet AMSL

TYPE OF SURFACE SEAL:

BENTONITE /CEMENT GROUT

DEPTH OF SURFACE SEAL: 72 inches
DEPTH OF OUTER CASING: NA
1.D. OF QUTER CASING: NA
TYPE OF OUTER CASING: NA
TYPE OF BACKFILL: GROUT
VOLUME OF BACKFILL: 0.092 cu.ft.
BOREHOLE DIAMETER: 2.25 inches
TYPE OF RISER: SCH. 80 PVC
SECTION LENGTHS (FROM BASE): 8.0 feet
1.D. OF RISER PIPE: 1.0 inches
DEPTH OF SEAL: 6 feet
TYPE OF SEAL: BENTONITE
VOLUME Of SEAL: 0.015 cu.R.
DEPTH OF SAND PACK: 7.0 feet
DEPTH OF TOP OF SCREEN: 8.0 feet

SCREEN:

0.10-SLOT PVC

1.0. OF SCREEN:

TYPE OF SAND PACK:

BACKFILL:

SECTION LENGTHS (FROM BASE): 3.0 feet

1.0 inches

#5 SAND

VOLUME OF SAND PACK: 0.061 cu.ft.

DEPTH OF BOTTOM OF SCREENM: 11.0 feet

OEPTH OF BOTTOM OF SAND PACK: 11.0 feet
(MAY OR NOT BE PRESENT)

11.0 feet

DEPTH OF BOREHOLE:
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HOLE/WELL NO: WP—18-97
DATE STARTED: 11/06/97
DATE FINISHED: 11/06/97
DRILLER:

ZEBRA ENVIRCNMENTAL
FIELD GEOLOGIST:

DCm
DAMES & MOORE

A DAMES & MOGRE GROLE COMPANY

OVERBURDEN
WELL CONSTRUCTION

SHEET 1  OF 1

SURFACE ELEVATION: 1379.18
GROUNDWATER DEPTH: 4.03' B.G.
MEASUREMENT DATE: 11/07/97
NORTHING: B893585.24

EASTING:  481345.61

M.P. REGAN
PROJECT: N.P. GEOPROBE INVESTIGATION LOCATION: NORTH PLATEAU — WVDP
JOB NUMBER: 30822-109 SWMU LOCALE:
TOP OF OUTER CASING ELEVATION: NA

OUTER CASING STICK-UP:

NA

|

TOP OF RISER ELEVATION:

1382.18 feet AMSL

RISER PIPE STICK-UP:

3.0 feet

GROUND SURFACE ELEVATION:

1379.18 feet AMSL

TYPE OF SURFACE SEAL:

BENTONITE /CEMENT GROUT

ODEPTH OF SURFACE SEAL:

72 inches

ODEPTH OF OUTER CASING:

NA

LD. OF OUTER CASING:

NA

TYPE OF OUTER CASING:

NA

TYPE OF BACKFILL:

GROUT

VOLUME OF BACKFILL:

0.092 cu.ft.

BOREHOLE DIAMETER:

2.25 inches

I NN
Ay A

TYPE OF RISER:

SCH. 80 PVC

SECTION LENGTHS (FROM BASE):

1.0. OF RISER PIPE:

B.0 feet

1.0 inches

DEPTH OF SEAL:

6.0 feet

l

TYPE OF SEAL:

BENTONITE

VOLUME OF SEAL:

0.015 cu.ft.

DEPTH OF SAND PACK:

7.0 feet

DEPTH OF TOP OF SCREEN:

8.0 feet

SCREEN:

0.10-SLOT PVC

1.D. OF SCREEN:

TYPE OF SAND PACK:

SO

BACKFILL:

SECTION LENGTHS (FROM BASE): 3.0 feet

1.0 inches

#5 SAND

VOLUME OF SAND PACK: 0.061 cu.ft.

DEPTH OF BOTTOM Of SCREEN: 11.0 feet

DEPTH OF BOTTOM OF SAND PACK: 11.0 feet
(MAY OR NOT BE PRESENT)

11.0 feet

DEPTH Of BOREHOLE:
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APPENDIX B
FIELD PROCEDURES
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Field Procedures

Appendix B describes procedures used during the characterization program to meet the data gathering

requirements of the program while ensuring worker safety and to minimize the spread of
contamination.

Controlled Area

Appropriate measures were taken to facilitate surface management of the probe materials and
minimize the number of personnel directly involved in this operation. A work area was defined at
each location to control contamination that may have been produced during sampling op«-ations. The
controlled area was roped off and labeled with the appropriate signs by the Radiation Protection (RP)
Technician. The controlled work area at each location was large enough to accommodate the
following:

® A truck or drill rig with an attached probing unit;

® A laydown area for sampling tools removed from the sampling location; and

®  One 55-gallon steel lined yellow drum for spent disposable supplies such as towels, wipes,
gloves, plastic, and other solid trash (radiological areas only).

Groundwater Sampling Procedures

A truck or drill rig, equipped with the probe advancement system, were used to drive the subsurface
probe to selected depths. The probe system is a hydraulically powered percussion/probing machine
that can be used for sampling groundwater and soil. The probing tool consists of 1-inch OD, flush-
joint, and hollow stem rods which are fitted with an expendable cone-shaped point. Variations of this
basic set-up are used for different types of sampling.

The following procedures were used to advance the probe to collect groundwater samples:

® Advanced probe (fitted with 3/8-inch polyethylene tubing attached to a screen point sampler)
down to a depth at least 5 feet below the water table;

®  Pulled up the probe rods 2 feet to expose the screen point to the groundwater;

®  Attached 3/8-inch tubing to a peristaltic pump and purged probe to dryness or purged an amount
of water equal to at least three static volumes of water in the probe. Purged water was collected
in 5-gallon carboys labeled with sample location and transferred to 55-gallon drums;

®  After purging, the water was pumped directly into sample bottles;

® Removed probe and tubing from the test hole;

® Advanced clean probe rod and screen point sampler to a depth 5 feet below the first sampling
interval and repeated sampling procedure. Clean sample tubing was used for each sample.

Groundwater samples were collected in this manner to the top of the Lavery till, at approximately five
foot intervals, geology permitting. Depth of the Lavery till was estimated based on the topographic
and top of till contour maps. However, the probe was advanced until there was an increase in the
difficulty to drive the probe. Greater resistance in probe advancement corresponded to the top of the

Lavery till. This sampling procedure allowed groundwater to be collected throughout the saturated
interval in the Sand and Gravel Unit.

WVDP:0006213.01
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All groundwater samples were pumped directly into labeled sample bottles using a peristaltic pump
and disposable tubing. The samples were analyzed for both gross beta and Sr-90. The sampling
procedure was similar to EM-6, Groundwater Sampling (Dames and Moore. December 15, 1994).
Specific sampling instructions were included in a work order prior the start of the program. Most of
the samples were filtered in the field, except those that were extremely turbid were filtered the
laboratory. Samples were preserved with nitric acid, to obtain a pH less than 2, by the on-site
Environmental Laboratory.

Sample Handling

Bottles were labeled with a unique sample number, date, time of sample collection, and required
analysis. The containerized samples were surveyed by a Radiation Projects technician and placed in
shipping coolers. The shipping coolers were hand-delivered to the on site Environmental Laboratory
for analysis. These samples were delivered under standard chain-of-custody protocols presented in
EM-52, Environmental Sample Receipt, Handling, Storage, Packaging and Shipment (Dames and
Moore. May 24, 1996).

Subsurface Soil Sampling Procedures

Subsurface soil sampling was performed using direct push of a hollow 1.5-inch diameter rod equipped
either a two or four foot long, soil sampling tube. This allowed for the continuous collection of soils
from grade to a depth where the Lavery till could be verified. Geologic logs were prepared using
visual inspections by the field geologist. Soil sampling was conducted in the following manner:

®  Attached assembled 1 7/16-inch diameter soil sampler onto leading probe rod and advance to top
of sampling intervals;

Detached probe point from soil sampler;

Drove the sampler 24 or 48 inches to obtain soil sample;

Retracted the probe rods from the hole and detached sampler from the rods;

Sample was kept in the clear plastic soil sampler rod; and

Radiation Protection (RP) surveyed the sample for radioactivity.

All soil samples were kept directly in 1-inch soil sampler plastic cylinders. These samples were
retained for geological proposes only. EM-500, Drilling, Soil Sampling, and Geological Logging
Procedures (Dames and Moore. April 5, 1995) were followed.

Decontamination Procedures

The probing rods were broken down to their shortest lengths and delivered to the decontamination area
wrapped in a layer of herculite. Equipment decontamination was conducted at a centralized
decontamination area. All sampling equipment was decontaminated between sample locations and also
at the end of the program for release and off-site use.

The procedures used for equipment decontamination were as follows:

i) Washed and brushed equipment with nonphosphate detergent to remove contamination;

i1) Rinsed with clean tap water;

WVDP:0006213.01
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iii) Laid the equipment aside on herculite to dry and had the RP technician screen the equipment; and

iv) Wiped equipment and screened wipes for radiological contamination (RP technician).

If the initial decontamination was unsuccessful, the above steps were repeated up to three times. All
equipment was free released per Radiation Protection.

Closure of the Test Holes and Probing Locations

Approval for hole closure was given after all required samples were collected, logged, and placed in
the designated storage area. Bentonite grout was poured down the test hole and filled to ground
surface. The holes were then staked and labeled. At program completion, all test holes were surveyed
and plotted on a site map.

Field Data Management

All information collected during the subsurface probing program was recorded in a bound field
logbook. The field logbook included the following information:

field sample identification;

date and time of sampling/measurement;

sample location;

sample description;

sample depth;

parameters or analysis being reported;

associated Quality Assurance/Quality Control samples;
any field measurements taken with field instruments;
background readings and measurement units;
identification of sampling personnel;

sampling activities and how approval was obtained; and
blank areas at the bottom of a page or between entries should be marked and initialed so that no
data

® Any field decisions that were made and pertinent information associated with the decision

Still photographs were taken throughout the program. All field books and photographs are stored in
fire proof cabinets for safety. ,

WVDP:0006213.01
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