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1 .O INTRODUCTION 

1.1 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 l-l). 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: 

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

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

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

1.2 1997 Geonrobe Samulinn 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 area1 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: 

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

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

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

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

0 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 l-2 for well points WP-16, WP-17, and WP-18). 

WVDP:OOO6213.01 



WVDP-298 
Rev. 0 

Page 2 of 48 

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 l-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 5-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. 

2.0 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 &iJ 

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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3.0 NORTH PLATEAU HYDROGEOLOGY AND RADIOLOGICAL PLUME ANALYSIS 

3.1 Sr-90 Distribution during the 1994 Geourobe Studv 

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 l- 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-l. 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-l: 

a 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; 
0 Groundwater beneath the CDDL flows in a NNE direction; 
0 There is a steep drop in groundwater elevation between wells 8603 and 105 

3.3 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 ground ;:~er flow and plume migration. Cross section C-C’ 
(Figure 3-7) is approximately paralle: io groundwater flow and migration directions. 

WVDP:OOO6213.01 
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3.4 1997 Descrintion 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 pCiIL 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 alportion of the: swampy area west of tile 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 
Sw,amp Ditch and nearby swampy area. Cross section B - BT (Figure 3-6) shows that the 
‘I 0,000 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 A -- I ---I I 

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 lO.OQO 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-I l-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 ,paralle,ls the 1 ,OQO pCi/L contour. 

A second area surrounded by a 100 pCi/L Sr-90 contour lies near the southeast comer of the 
CDDL. This area includes GP-I 7-97, 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 1 
An area of low !3r-90 activiry (less than 100 pCi/L) separates the east and west lobes of the 
plume in the area between monitoring well I 16 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:OOO6213.01. I 1 ’ i 
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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-1 l-97 and GP-12-97. Higher activities are believed to occur at 
depth within a small area that lies between GP-1 l-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 f? below 
the estimated base of the CDDL fill. At the time of groundwater measurement, the water table 
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:OOO6213.01 
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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 HydropeoloPic 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 cmkec. Slug test results for well 105 were unmeasurable. which generally indicates that 
the hydraulic conductivity of the well w’as too high for this test methkld. 

The geologic log of 8603 (Appendix A) indicates that much of the sclturatcd 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 saturstcd mt~nal ctrntains silty 
gravel (GM). 

There is a large difference between Sr-90 (and gross beta) rc\uh\ III \reII\ X603 and 105. Third 
quarter 1997 results show a Sr-90 activity of 2480 pCi/L at well Xr~t~ ; ~11~1 ;I gross beta activity 
at well 105 of 44 pCi/L (or approximately 22 pCi/L of Sr-90) 1 ~II\ \.m~~ gcncral activity trend 
was observed in geoprobe point GP-01-97 (which lies between well\ Xf,Ot and 105) where the 
highest Sr-90 activity detected was I62 pCi/L. 

4.0 CONCLUSIONS 

4.1 Western Lobe Sr-90 Migration and Plume Characteristics 

The western lobe continues to be the primary route for Sr-90 mrgration 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:OOO6213.01 
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St-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. It 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 relati\el! 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 southcm end of the CDDL. 
However. the depth of the water table and the plume appear to hc b&u the estimated base of 
the CDDL fill. 

Higher Sr-90 activity within the “finger-like” zone may occur wtthrn l+cr\ of well graded sand 
and gravel, as observed in GP-20-97. These layers contain le\s srtt ,md cl~> and appear to be 
more permeable than surrounding soil. 

4.3 Hvdroneologic Conditions Between 8603 and 105 

Although there is a steep hydraulic gradient benveen 8603 and 105. thr\ I\ not the primary 
direction of plume migration. Groundwater samples from well ~~rnt~ I\ P-l I through WP-I4 
and surrounding 1997 geoprobe sampling locations show that plume mrgratron follows a NNE 
trend. corresponding to coarser-grained soils. Coarser-graincd UUI\ (\uch a\ well graded sand 
and gravels) generally have higher hydraulic conductivity than finer-gramcd soils (such as silty 
sand and gravels). Hydraulic conductivity appears to be the prednmm~nt factor controlling 
plume migration in this area and throughout the North Plateau. 

WVDP:OOO6213.01 
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Based on the geologic log for well I05 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 comer 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:OOO6213.01 
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TABLE 3-1 
GEOPROBE GROUNDWATER SAMPLE DATA 

SAMPLING 
DEPTH (FT) 

GROSS 
BETA 
pCi/L 

sir-90 
pCilL 

SAMPLE 
COLLECTION 

DATE 

7118197 12.5-14.0 

3EOPROBE SAMPLE ID 
POINT 

NUMBER 

fPO197 97-05887 

r 97-05888 

97-05889 

COMMENTS 

Good Recovery 

Good Recovery 

Good Recovery 

7118197 17.5-19.0 

162 

136 

305 

222 
.\ 
, 

7118197 22.5-24.0 15 80 

GPO297 I I 7121197 1 7.5-9.0 1 I No Water 

1 97-05891 1 7121197 1 12.5-14.0 1 140 I 80 Good Recovery 

Good Recovery * 1 97-05893 1 7121197 1 17.5-19.0 1 

97-05894 I 7121197 I 25.5-27.0 I 36 1 Poor Recovery 

GPO397 I 97-05895 I 7121197 1 10.5-12.0 1 7300 ) 2990 1 Good Recovery 

97-05897 I 7122197 1 15.5-17.0 I 19000 8640 1 F ’ air to Good Recovery 

* 

GPO497 

97-05898 7122197 20.5-22.0 4910 2240 Good Recovery 

97-05899 7122197 24.5-26.0 249 129 Fair Recovery 

97-05900 7123197 8.5-10.0 4220 1980 Good Recovery 

97-05901 7123197 13.5-15.0 372 lh5 Good Recovery 

7123197 1 18.5-20.0 I I So Water 

97-05903 I 7123197 23.0-24.5 I 1,’ I Poor IO Fair Recovery I 

GPO597 I 97-05905 I 7!13/97 I 8.5-10.0 1 18 [ fir---~- ~~ ~~ ~~~ ~~ , F;rrr Recovery I 

97-05906 7123/97 13.5-15.0 It, Gtrd Recovery 

7/23/97 1 18.5-20.0 I I So Water 

GPO697 

GPO797 

97-05908 7 1’24 ‘97 8.5-10.0 24wo I !hlW) Far to Good Recover! 

97-05909 7/24/97 13.5-15.0 1210 94 Fair to Good Recoveq 

97-05910 7/24!91 17.5-19.0 26%) I WI Poor Recovery 

97-05911 7125197 8.5-10.0 28200 13700 Good Recovery 

97-05913 7125191 13.5-15.0 2340 1140 Fair to Good recovery - 
I 97-05914 I ll25l91 I 18.5-20.0 489 I 234 Good Recovery I 

GPO897* 97-05916 7125197 8.5-10.0 2810 1390 Good Recovery 

WVDP:OOO6213.01 
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GEOPROBE SAMPLE ID 
POINT 

NUMBER 

97-06350 

97-06351 

GPO997 97-06354 

97-06356 

GP1097 97-05884 

97-05885 

97-05886 

GPI 197 97-05879 

97-0588 1 

97-05882 

GP1297 97-05873 

97-05875 

97-05876 

97-05877 

GP1397 97-05867 

97-05870 

97-05871 

GP1397’ 97-05869 

GP1597 97-06364 

97-06365 

* 97-063661 
06367 

SAMPLE SAMPLING GROSS Sr-90 COMMENTS 
COLLECTION DEPTH (FT) BETA pCi/L 

DATE pCi/L 

7126197 12.5-14.0 120 78 Poor Recovery 

7126197 17.0-18.5 353 208 Poor Recovery 

It29197 8.5-10.0 2895 1465 Good Recovery 

7129197 13.5-15.0 1680 837 Good Recovery 

7129197 17.0-20.0 No Water 

7118197 8.5-10.0 464 255 Poor Recovery 

7118197 13.5-15-o 111 48 Good Recovery 

7/l S/97 18.5-20.0 281 161 Good Recovery 

7/I 8197 23.5-25.0 No Water 

7117197 8.5-10.0 334 176 Fair to Good recovery 

7117197 13.5-15.0 No Water 

7117197 17.5-19.0 166 88 Poor Recovery 

7117197 23.5-25.0 14 8 Good recovery 

7117197 28.5-30.0 No Water 

7116197 7.5-9.0 750 346 Good Recovery 

7116197 12.5-14.0 96 58 Good Recovery 

7116197 17.5-19.0 526 268 Good Recovery 

7116197 22.0-23.5 6 8 Poor Recovery 

7116197 9.0-10.5 48 16 Good Recovery 

71'16197 13.5-15.0 56 22 Poor to Fair Recovery 

7116l97 18.5-20.0 4 2 Poor Recovery 

7115197 8.0-9.5 12 6 Fair Recovery 

7115197 10.0-14.5 Poor to Fair Recovery 
0 Samples Taken 

11/05/97 8.0-10.0 6 0.2 Fair Recovery 

lllO5l97 13.0-15.0 38 18 Poor to Fair Recovery 

11 I05197 18.0-20.0 5 4 Good to Fair Recovery 

WVDP:OO06213.01 



* 97-088 10 10’28197 

97-088 11 1 Ol28l97 

GP2197 97-08806 10127197 

10127197 

97-08807 1 O/27/97 

10127197 

‘GP2297 97-08820 1 O/29/97 

97-0882 1 10129197 

97-08822 10129197 

*GP2397 97-08816 10129197 

97-08817 10129195 

WVDP-298 
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12.0-14.0 925 492 Good Recovery 

17.0-19.0 620 405 Good Recovery 

22.0-24.0 16 6 Poor Recovery 

12.0-14.0 32 17 Good Recovery 

16.0-19.0 16 2 Fair to Poor Recovery 
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“&I&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 lOl3Ol97 24.0-26.0 3 3 Poor Recovery 

GP2597 lOl3Ol97 3.0-5.0 No Water 

97-06358 11 I04197 8.0-10.0 27 12 Poor Recovery 

11/04/97 12.0-15.0 No Water 

1 l/14/97 16.0-20.0 No Water 

GP2697 97-08844 11 I04197 4.5-6.5 846 404 Fair Recovery 

* 97-088411 11 I04197 9.0-l 1 .o 57 25 Good Fair Recovery to 
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 10130/97 22.0-24.0 7460 3980 Good Recovery 

GP2897 97-0883 1 1 o/3 1 I97 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 I06197 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 

WVDP:OO06213.01 
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Site Id: GPO197 

Ekvation: 1382.87 

State Plane Narth: 893490.76 

State Plane East: 481372.96 

CofT@eted Depth: 28.00’ 

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

Consulting firm: Dames & We 

Contractor: SIB Drilling 

Project Name: NPGRS Prcqram 

PfDjKt Number: 50822-O!% 

Location: N&h Plateau 

Datum: Ueon Sea Level 

&awing Point: 1382.67’ 

Total Depth: 28.00’ 

Borehde Dia.: l.Wn 

Drilling Method: DirKt Push - (&probe 

Logged Byz M.P.Regan 

Certfed & Z.Z.Zadiis 

PlJrpox: water Probe Point Samp!c 

Remarks: Surface Conditians: Grassy. Crc~elty, flat 
&ta/Gamma Background = 100 - 1% cpm 

= 
t 
lg z P f hlatetial Description 
‘Z 
? 5 
d E 0 

- 40.0’ Crrvdly sgt with some rend esdlng to tlner sits at bottom. 
Lugor gravel with clays by bottom 12.0’. K&t/GC) 

- 30.0’ Damp d8rk-ko*n sandy silt wtth some orgmkr; 
Some well roundd pebbtn (GM1 

Mth some pobbler throughout. (CH1 

End of Borehole (EOB) : 28.0’ Bo4ow Grade. 

40- 

1340 

so- 

(330 

Page 1 of 1 
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S’te Id: GPO297 

Eevation: 1383.60’ 

State Plane North: 893490.93 

State Plane East: 481329.23 

Completed Depth: 28.00’ 

Ode(s): 07/09/97 - 07/W/97 

catsuHinq Firm: oanes h Uoon 

Contractor: SIB Drilling 

Project Name: NPGRS Program 

Project Number. 30322-056 

Location: North Plateou 

Mum: Uean Sea Level 

Ueasuring Point: 1383.60’ 

Total Depth: 26.00’ 

hhole Dio.: ISOin 

Drilling Method: Direct Push - Geoprobe 

Lqged By: M.P.Regan 

Cetiied By: Z.Z.Zadins 

Purpose: Water Probe Point Sample 

Remarks; Surface Conditii: Wet. Siightly mounded, Spotty 
&ta/Gammo Bockground = 100 - 150 cpm 

Ma(aterial Description 

- 220‘ saturateU 8-y tilt - aa above. 

1370 ve llrth 8 UtUe loa s8nd. Vuy satur8ted. 
Luge hfghly weathered sandstone stuck In shoe. Brown. IGW) 

- 22.0’ as &OM, becoming sandy towards bottom (GM) 
- 40.0’ dense, silty, pebbly brorn weathered clay; 

some sand mixed throughout. (GC) 

- 6.0” Vary coarse sand, pebbles. brown. lGP/SW) 
13m Large stone at 6.0’. 6.0’ - 38.0’ Uniform saturated Me sand. silly and some clay. 

36.0’-43.0’ Fins sand. loss tilty/clry. 43.0” - 48.0’ Broom silty clay. (GM) 

- 18.0’ SAly clay w/pobblea and fine sand throughout; 
Grading to grrylrh rHty day w/leas sand. fML/CHI 

30- 30.0’ - 36.0” Colrse sand. lees clay and silt. Uniform particle size. (SM) 

End 01 Borehole lEOB1~28.0’ Below Grade. 
I350 Hole grouted with Portland Cement/Eentonltc grout. 

so- 

I340 

Sb- 

I336 

^ . . 
roqe ! 01 1 
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site Id: GPO397 Location: North Pbttou 

OtvOlion: 1383.64O' D0t~m:Mean St0 levd 

state Pbnt North: 893490.79 Measuring Point: 1383.60’ 

State Pbnt East: (81502.22 Totol Depth: 32.00’ 

Completed Depth: 32.00’ Borehole Dia.: 1 %I 

Datt(s): 07/10/97 - 07/10/97 Drilling Uethod: Direct Push - Geoprobe 

CWWlting Firm: Domes & Moore bggtd By U.P.Rqon 

COntrOCtOr: SJB Orilling Certified By: Z.Z.Zadins 

Project Name: NPGRS Program Purpose: Water Probe Poiti Sample 

Project Number. 30822-056 Remotis: Surface Conditixs: Muddy, grassy. Sliiht slope 
Beto/Gomma Bockgrourid = 100 - 150 cpm 

= 
z 

Material Description’ 

t wtth gr88w m8twW. 
d don8eJy packutlGM/CsC 

\ 380 
- x).0‘ Gr8y rilty thy 88 &OM gr8dhg t0 k88 COn8Otld8ted 8MdY dt 

with p&Me to rtona 8hO gr8vd throughout Brown. GC) 

Km 

5’ ?iprox. 150 cpm A6 W2thltty 8t 18.0’ - IJYU of fm silts 
” - 18.0‘ Aa above grmdhg to increased silts rnd clayr. 

becoming more donso 8t bottom. brom some pebbles. Uturated. tSW/CM) 

- 18.0’ Loos& cous+m8dium r8nd wtth somr sUt8. 
1360 - 48.0‘ Silty clay wllh some r8nd and prbbln 

gradlng toward8 gray 8t bottom’ More conroMaN. (GM) 

- 12.0’ of loorety p8cked gr8veily r8nd ~8 8bov.: saturated. 
- 48.0’ hr. silty Ct8y with Some rounded pebbles. 

1350 : grading from brown to gray broom. Damp. ICWCH) 

End of Borehole tEO5):320’ Below Grade. 
Hole grouted w,‘Portland Coment.‘bentonlte grout. 

40- 

1340 

SO- 

. taa 

;Cge i of 1 
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Site Id: CP1297 Location: North PMeau 

Elevation: 1378.67’ Datum: &on Sea Level 

State flow NwW893586.65 Uemring Point 1378.67’ 

State Plonc East: 48 1346.5 1 Total Depth: 28.00’ 

Comprtttd Depth: 28.00’ Borthde Dii.: 1SOii 

D&(s): 07/10/97 - 07/l l/97 Drilling Method: Diiect Push - koprobe 

Consulting Firm: Dames C Moore Logged By U.P.Regan 

Contractor: SJB Drilling CetiGd & ZLZadins 

Project Name: NPGRS Prcqrom hpose: Water Probe Point Sanple 

Project Number: 30822-056 Remarks: Surface Conditions: Grassy. Sloping towards diich 
&to/Gamma Bockground = 100 - 150 cpm 

3 
5 

; SE: Moteriil Description 

E 
igg$ 

1370 seturstod rlty sand ~4th hcrosrhg grmf towsrds bottom 
10 Loosely prcked thrc-uughout top half of recovery, mow ConroRdated rt bottom f5U/CMl 

4) As above with layer 01 gravel throughout: Saturrtrd Pebbfo sized gravel st bottom fGMt 

- X3.0’ as &ore; cows0 sand sm s#t ti ~mbbks. IGM) 

1360 
20 26.0‘ Brow fhe sand rrith some s&r: ho GIIW!. &Ml 

End of 5orohole 1908) 2 28.0’ Wow &ado 
Hole Croulod with Portland ComeM5mtmito Grout. 

1350 
30- 

f34U 
40- 

t 330 
so- 

. 1320 
Page 1 of 1 
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Site Id: GP1497 

EkMon: 1378.61’ 

State Plane North: 89X82.99 

Stote Plone East: 481424.64 

Completed Depth: 20.00’ 

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

Consulting F;rm: Dames & Moore 

cuntroctor: SJe Drin~ng 

Project Nome: NPCRS Program 

Pro@ Number: X822-056 

Location: North Plateau 

Datum: Mean Sea Level 

bieosuring Point 1378.61’ 

Total Depth: 20.00’ 

Borchok? Dia.: 1.5Cin 

Drilling Method: Direct Push - Ceapro4e 

Logged By: U.P.Regon 

Ceftif*d & Z.Z.Zodins 

Purpose: Wotw Probe Point Sample 

Rernar&s: Surtoce Conditions: Grassy. Cry. Sloping to ditch 
Beta Garnmo Bockground = 100 cp+n 

Yateriol Descriptiin 

- 7.0” Silty. brown gravelly; Some grass rootlets. KM) 
- 18.0’ Brown stlt with wbbks. IGY) 

. l&O”-310’ Brown silt with some clal; UnoonaoNdated; disturbed. lGC1 

- lD.0” As &or. but satlJated. GC) 
- 22.0’ loose dandy grwd wtth some stlts; Brown. 

Damp gradbw to wet at bottom ICC/GM) 

10.0’ As above but saturated. ICC/GM) 
360’ Increased oltty clar Poorly sorted gravels throughout: 

;j&y p,&dd; Brom (4) 

- l6.0’ Looas, s8turrted brown sac& gravel; some sit. ICM) 
- 16.0’ brown coarse sand trace gravel. ISWI 

” - 38.0’ Gray siJty clal; Dotwo: Damp with come rounded pebbles. ICH) 

5) SHty dense clay; As Above. ICH) 

End of Borehote IEOB) : 20.0’ Below Grade. 
Hole grouted with Portlsrd CemenLBenlonite Grout. 

. (350 
30- 

134b 
w{ 

- 1330 
SO- 

- 1320 
Poqc 1 of 1 
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Ehotion: 1383.79’ 

State Pbne North: 893492.07 

State Pbne East: 481315.54 

Completed Depth: 30.00’ 

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

Consulting fHm: Dames df Moore 

Contractor: Z&o Environmental 

Project Nome: NPGRS Program 

Project Number. 30822- 109 

Location: North Pbkau 

Datum: Mean Sea Level 

usosuing Point 1585.79’ 

Total Depth: 30.00’ 

Borehole Dia.: 2.00in 

Drilling Method: Omit Push-Geoprobe 48’ & 24’ Yocrolube 

Lagged By: U.P.Reqm 

Certifi f&~ Z.Z.Zodins 

Purpose: Water P&e Point Sample 

Rem&s.: Surface conditions: Grassy sliiht slope. ret. 
Beta/Gamma Bockgrwnd = 100 cpm 

U&riot lkscription 

( 3aa 
2) 0.0’ - 24.0. m rbove.lGCI 

- 48.0‘ LOOM brom dry sMy randy wevet come IUQU grveLlGY1 B/BGaB 

20.0’ A$ above rrlth cow80 #and d wilt; loosely prckedz rduratod.lGM) 
- 36.0’ Dense layered l itty clay - damp some Pebblea gray.(CLt 

41.0’ Coarse, iooso s8wk l durrted aano 84t and trace of cW.tSM 
- 48.0’ Denso silty clay - 08 l bodCL1 B/BG=BB 

n 0.0’ - 120’ i 24’ mcrolubd Coure cleen sand, very UtUe SW: 
1350 Saturated. fSWl B/BGdO cpm AB. 

120’ - 24.0’ Fho 001. sand and some ctay with some routwied pebblrr, Wet. ISUb 
B/BGrO cpm AB. 

81 0.0’ - 20.0’ (24’ macrotube) As abavr - Wet fhe sand and silt Brom.ISY1 
4Q- 20.0’ - 24.0’ Madam to unall gravel with some sitt wd 8and; 

Saturrtsd: BronlGM) B/BGsSB 

1340 9) 0.0’ - 12.0’ (24’ samplol Fin. sand and slk way brown 
dth SW ct,r, no grovel; soturrted(SM) B/BGaBB 

10) 0.0’ - 3.0’ (24’ earnpIe) Coarse sand with l ome $4. Sahrrded.tSM) 
3.0’ - 15.0’ Dense silty clay with some rounded PebMea: wry rtlff. damp.fCHI 

so- B:BG.BB 

End of Boreholc (EOB) : 30.0’ Below Grade. 
f330 ttok grouted wtth Portland Cement/BsntonHo Grout 
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Site M: GP2097 

Elevation: 1383.87’ 

State Plane North: 893493.04 

State Pbont East: 481285.62 

Compkted Depth: 28.00’ 

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

consuting fnm: Games & uoore 

Contractor: Zebra Environmental 

Prcject Name: NfKRS Program 

Prcject Number: 30822- 109 

Lacotii: North Plateau 

Mum: Ueon Sea Level 

kkowiq Point: 1583.87’ 

Total Depth: 28.00’ 

Borehdc Dia.: 2.win 

Drilling Method: Direct Push - Geoprobe 48. Yacrorube 

Lagged & Y.P.Regon 

catified 8yz Z.Z.ZodinS 

Purpose: Water P&e Point Sample 

Rcmorfa: Surface conditions: Wet grassy topsoil. 
&ta/Gamma Background - 100 cpm 

1 . /?.I !d 9 l n 0.0. - 4.0’ WetJKon or&c dtlOU 
l - 40.0’ Dunp My dry tith soma luger vrv& dpturbed &way-bfonn, dry. fGCt 

1380 
1j.i /.j j g&@ 
b: i*: :4 
p*;*ii 2) 0.0’ - 24.0’ as &we - Wet dl8bbed. fGtl 

11 
.’ l i i 

24.0’ - 48.0’ Dwufbed dry dlty undy grovel ah rome rlt Very bore- IGMI B/IX196 
3 I.: ‘. 

10 11.: :& j 3) 0.0’ - 28.0’ wet u&tied sty sud dth LIywin# of day 4nd gruel - dlstubed.(cYI 
bl :.! !. 26.0’ - 28.0’ Crrylrh dry broken grrvel 

4 I;.: ‘*: ; 28.0’ - 30.0’ hc&inJt c&y slrq-like rnhriat G&I dzo eqd to mdhifn 8and. 
tno bl .: Id DWurbed. B/BGzBB 

4.O’Jm ructr mfw wavd? IkO~(~l 
- l8.0 SIty wt dam som rounded pabblrr(CHI 

20 ‘j-,p,: :z Z!SZ;“. ;,“,:;yg 
- 32.0’ Fkm sand wIJth oanm rilt.lSUI 
- 40.0’ saty day - u abovdcn, 

(368 
- 46.0’ Wobt l mtly rllty grvd - n abovo.lGMl 

4S.O’ bhdh f&w tarnk wt WIBI some sat ISYI B/EfG:BB 

- 0.0’ Wel. c8ty gmve bromn(GMl) 
=O’ Slty fhe rd vhth huuud clry.(SW 

30; * - t&O* Coure. bore srd Wth unrll rouuted grrvel. satwrted. BBC80 cpn~ AB.(SY 
:::- - 21.0’ mt alty clBy.eLl 
21.0’ - 26.0’ wit rrndy Q4Vdx3WI 

r3so 26.0: - 28.0’ Fhe smb: moist to wt; swrm dt(SU) B/BGdB 

6) 0.0’ - 3.0’ Silty wt clar, waytah(CU 

E0- 
l - 15.0‘ CouIO San& sndl rwrdmd qm!. SON sat md da); wt and loos*.fCYl 

- 34.0. Slty cby dth aonm fbu rmd md a trrco of 9faveUCL) 
40- 34.0’ - 45.0’ Couso sad dth scam roudd gweI.(GMl ’ 

45.0’ - 488.0’ bunp sHff my clry sun. fho sand wid rwMbd pebbkrr.fCL) S/BG:BB 

1340 n 0.0’ - 18.0’ IMU byerIng undy gavd with dly c&y. Gray-bfovm; ntfGMKL1 
l&O’ - 48.0’ Wt. silty day dth tame romdd pebbh. dmp. way. 
lop l8.0’ Mtefld Iod in crud& SMlpk tubr.m.J BrnG.88 

End of SorehoIa (EOBf . 30.0’ Bohr Grade. 
50- lid. -outed Mth Portland CmeMBentonitr Gmut 

(330 
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site Id: GP2197 

Devotion: 1383.95’ 

State Plone N&h: 893494.75 

State Plane fast: 481255.36 

Completed Depth: 36.00’ 

Ode(s): 10/24/97 - N/24/97 

Consulting hn: Comes & Yoore 

Contractor: Zebra Entironmcntal 

Project Name: NPCRS Program 

Project Number: 3D822- 109 

Locaticm: North Plateau 

Datum: Meon se0 Level 

Yeosurkg Point: 1383.95’ 

Tow De+th: 36.00’ 

E4rehok Dia.: 2.DOin 

Driii Yethod: direct Push - Geoprok 48’ Macrolube 

Logged By U.P.Regon 

Certified & Z.Z.Zadirn 

Purpose: Water Probe Point Sample 

Remarks: Surface conditions: Wet grassy new topsoil. 
Beta/Gornma Background = 100 cpm 

Meriol Description 

- 6.0’ Brow wgnic raty tti rootk!trfOLt 
l - 48.0’ Dlstwbd dty undy day. Guy. Dry. Sow lwgw govet Mottkd. ICU 

- 36.0’ u above rith ku clay. Dry. Large otorm at top of rwovmry. EL) B/‘BG:B8 

- 44.0’ hrwr byd htuvdr of nlly clay and bow. uhrhd sudy Jtr wmel. 
~YUO 0ppf0xmrt* a00 - 10’ MO. Swrm fb mua to’ bottom ICL/GY) B/‘BcISI 

l - 6.0’ Loom aDty ClJyoy coun, *ana vuy rtttY) 
* - 26.0’ Dwnu nl Jty cby rrth ~lrry -KU 

- 30.0’ Loo80 silty pavet WLIWO 
- 38.0’ Duw brorrcgrry say day ICLI B~C@a 

- 4.0’ Loor. nt say suuly ~Omm4If 
- l6.0’ Wet dty &we cloy d& ~OIJIIM~ p&bin Smo fk~~ sand; Brown-gay. ICLI 

- l8.0’ wet Mty au& day - own. gorrrlcn 
Brow tome donrrr clay lowrds WtwaWil &WC- 

91 0.0. - 44.0’ *r abow - DeM4 my day Mm ylyl pbllwn Yobt to m1.lCH~ S/BCbB 

40; End of Borrhd, fEO9I : 36.0’ B,bw Crti. 
Hok grouted dth PwMd ComwnWBoatonitw Grout 

13qO 

5Q- 

1330 

Pqe 1 of 1 
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Silt Id: GP2497 

flcvotiofl: 13&X5 

Stott Pkmt North: 893469.95 

Stott Pbne East: 481410.90 

Completed Depth: 32.00’ 

oott(t): 10/21/97 - 10/22/97 

Corfsuttinq firm: Dam & Mart 

Contractor: Zebra Emironmcntol 

Project Name: NFGRS Pmqrom 

Project Numkr: 30822-109 

Laotion: North Pkrtcou 

Dotum: Mean Sea L-1 

Yeusurinq Point: 1583.35’ 

Total Depth: 32.00’ 

BoMolt Oio.: 2.OOin 

Drilling Method: Direct Push-Geopotx 48. & 24’ MocroTube 

lcqged 6y: ht.P.Regon 

ctrtifkd By Z.Z.fatihs 

Purpose: Wottr Probe Point Sompce 

Remoti: Surface Cond!iis: - Gmssy.Sliiht SJope torordr 
the north. 
&ta/Comma Background= 150 - 200 cpm 

g 
5 KS: 

4 Material Description 
& 

B 
gjg g 

. - B.0‘ Dr&, Greasy rooUats, brow~.lDLl 
- 18.0’ Denw wey SQly dry, dIsturbed with rounded wbles thrau#wut 

1300 Dm trace of sand. (CL1 &EG&B 

- 30.0’ Denro dark guy slty clay 4th same tugs pebblea - disturbedz damp.lCLI 

- 20.0’ wet paveI - payish rHh coww au& I- dta and cla% 
mcansolidrted~WII 

- 30.0’ A* above with hcromed vdr veq lesse dtcr wevell~ ramt brow 
I 360 trace of cby.lGMP B/BGrilB 

- 36.0‘ A8 dove - very ulrrrrte& reme IuQer rwmned wrvek very lltlr clay.(GW 

- 40.0’ A$ above rrilh fairly uniform. wwq COWM ti 
Largw grrrs4 h bottom 10’. vwy WI: Brou~ IOa @.‘BCM 

1350 - 18.0’ 124. maaolbel slly clayor ti urd 
brown worthered. some row4wi pebbles - wotICLl &‘W=U 

91 0.0’ - 20.0’ 124’ mrcrottAw1 C&we dmp war Mr cJev GUI rounded 
pobbler thoughwt ICHl B/B&B8 

40: End of Bowho (EOBI : 320’ &law Grada. 

1340 
Me grouled with Portland Cemtnt.Bentonile Grout 

I 
I 

so- 

.f330 
I 
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BOWNG 8-&-03 
SUWsCE ELrwrtm 1983 45 

COORDikPrES E 48t.357 S!S 
cI 893.S63 51 

DEWRIPtIDJS 
GR4r ScLTy am. TREtE saM3 nND r1ry I;RnVEL, 

GRnDINt WITH HORE TIM GRaVEL. 

CRnDINC r0 SOHE GRWEL. L! rTLE SfiNO 

a- THICK ORCPNIC L4rER <ROOTS) Or 6 Tl 
k4Cr: CLay. SOnE S4ND. LITTLE CRPvEL. 

CRlY Vfm SC% mOUN K)TTLtH;. CL4yEv 
GRaVELa SOHE S4NU. 

=Rnr StLT. TRFtE ftE cruw& SLrctiTLY 
NOISf, GRRUINC TO MN, ~tflLE GRwEL, 
TRaCE r INE SRND. 

GREENISH CARY. rty: TO NEDtl tRm/EL LJ.TTLE 
SmD. 1RRCE. SILT. WET TO HOIST. 

TRk FINE f0 MEDWH CRWEL, SOME FfHE 
Y\ND. TRaCE SILT. CRaDlNC TO VET. 

roucccgc Bmrw. ~IY scm SUE S[LT. 
,SLlCHTLY MOIST 

CR~DJ4” ‘JT FINE CRfiVEL AND S~NOB TRACE 
L . UC1 ---. 

ct0~flN~D LFi NMT Pa=, 

! imlzs & nocfx 
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I 
(PaCE 2) 

DESCRIPTIDtS 

rdW$yI em*. ft* -Et !%WD aCD SILT. 

CRfiDt~t TO TW. rf)cE SOND. SOWE 91Lt. 

BORlMG Q3*LETED 01 7/9/86 
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SHEET 1 OF: t 
DATE STARTED: H/3/80 
DATE FINISHED: 11/7/80 

‘ILLER: EMPIRE SOILS INV. 
HAMBURG, NY 

INSPECTOR: JTB 
PROJECTWVDP DOE/RCRA WELLS 
JO8 NUMBER: lO805-410-023 

OEPTC 
WFEE 

BORING LOG 

DAMES & MOORE 

HOLE/WELL NO.: 0105 
SURFACE EiEVATION: 1,383.89 

NORTHING 893,502.37 
EASTING 481.405.82 
LOCATION: NORTH OF LAGOON 5 
SSWMU Locale: 1 

DEscmPf1ON / WTES 

l nu fins to me6 

Damp, brown to grey. SILT, llttlc the sand. trace clay. 
trace rubmngular gravel. ISWGMI 

Damp. brown, SILT. some fine to medium gravel, little 

Area8 ne@r the maln plant nay conrl8t of reworked 
Ma/or backfilled material: Which we difficult to 
distlngulsh tn the fleld. 

S8turatecl. brown to gray, SILT and fine to coerre 
GRAVEL, some fine to coar8e sand. trace orange mottling. (GM) - 

Saturated. brown, l Uty GRAVEL, llttle fine sand. trace clay. (GM) - 

Saturated. brown, flnc to medium GRAVEL. romc fine to coarse 
sana,.fome l Ht, trace clay. (GM) 

- 

1. brown, fine to coarse GRAVEL, some fine sand. Ilttle 
trace clay. (GM0 

AUGERED TO 32.0 FT. 
1 1 / 1 SAMPLEDTO34OFT 

NO HATER IN &R&E UPON COMPLETION 
NO RADIATION DETECTED ABOVE BACKGROUND BT R/S 

I I 
I 
I I I 

ZFICATION: VISUAL (MODIFIED 8URMISTER)JJSCS METHOD OF SAMPLING: ASTM 01586-8‘ 
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l+oL&#um.o: WP-16-97 b 
: 11/06/97 

y&ntsNm 11/06/97 ial 

SHER 1 OF 1 
QAhKs & MOORE SURfACt ELEVAllONz 1382.15 

: m Arn&YK*LQOCIQPIIYIY GROUNDWATER m: 3.69’ B.C. 
ZEBRA ENMRONMENTAL MEASUREMENT ONE 11/07/97 

nELO GEOLmsk OVERBURDEN 
yRn&Gz 693549.14 

: 481311.98 

MP. REGAN 
WELL CONSTRUCTION 

PROJECT: N.P. GEOPROBE INMSllGATlON 
!ii%Ei&: 

NORTH PLATEAU - WVDP 
JOBNUMBER sOmslD9 

TOPDFWTUtCA9lMCELEVAlKM NA 

DUTER CA& STICK-UP: NA 

TOP OF RlSER ELEVAllDtk 1365.13 feet AML 

RlsER PIPE SnCK-up: 3.0 fed 

- GROUND SURFACE ELEVATlONz 1382.13 fed AMSL 

TYPE OF SURFACE SEAL: EENTONITE/CEMENT GROUT 

DEPTH OF SURFACE SEAL: 168 incheu 

owTHoFaJmtcAslNG: NA 

LO. OF OUTER CASING: NA 

m OF DlJrER CASINO: NA 

TYPE OF BACKFU GRCUT 

VDLUYE DF EACKFlLLz 0.215 cu.ft. 

BOREHOLE DMUETER: 2.25 inches 

TYPE OF RISER: SCH. 80 PVC 

smote LOJCTM~(~~Y em): 16.0 feet 

I.D. OF RISER PIPE: 1.0 incfm 

DEPTH OF SW 14.0 fnt 

WE OF !xAl2 BENTONllE 

VOUJYE OF SW: 0.015 uJ.ft. 

OEPTH OF SAND PACK: 15.0 feet 

DEPTH OF TOP OF SCRfEN: 16.0 feet 

SCREEN: O.lO-SLOT PVC 

SECTION LENGTHS (FROM BASE): 3.0 fed 

I.D. DF SCREEN: 1.0 inches ’ 

TYPE OF SAND PACK: #5 SAN0 

VOLUME OF SAND PACK: 0.061 aJ.ft. 

DEPTH OF BOTTOM OF SCREEN: 19.0 feet 

DEPTH OF BOTTOM OF SAND PACK: 19.0 feet 

BACKFILL: 

(MAY OR NOT BE PRESENT) 

DEPTH OF B0REHOl.k 19.0 feet 

‘y 
;<,l 

J 

i 
:i 

; ..$ 
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Hoi&$lL-y w-17-97 8 
: 11/06/97 

&Tm&NmK& ll/D6/97 Eiii 
rxMEs&MOORE -’ OF1 SURFACE El.EVAllD& 1579.53 

: m AmME&LOQIL~~ GROUNDWATER DCPTN: 4.85’ B.C. 
ZEBRA ENVlRONMENTAL 

ml0 GEolmasT: OVERBURDEN 
~yENm&m5 11/00/97 

EAsTma 4813oLiQ 

M.P.RECAN WELL CONSTRUCTION 

PROJECf: N.P. GEOPROBE INVESTICATWN 
JwtwuBER: !gg”& 

NORTH PUTEM - WvDP 
30022-109 

ToPoFouTERcAslNGaEvAnoNz NA 

OWERCASlNGSTlCK-VP:. NA 

foQOFRKCRCLEVATlON: 1582.55 fed AMSL 

RlsER PIPE SllcK-up: 3.0 fed 

- GRDUND SURfACE ElEVAllOtk 1379.53 fed AMSL 

TYPE OF SURFACE SEALz BENTC+4ITE/CEMENT GROUT 

DEPTH OF SURFACE SEAL 72 inches 

DwTNoFolmRcAslNG: NA 

I.D. OF DUTER CASH@ NA 

rfPEwoumcAslHo: NA 

nPEoFBAcKnLL GROUT 

VouJYE OF 9AcKm.L 0.092 w.ft. 

BOREHOl.E DINO’ER: 225 inches 

TYPEOFRISER: SCH. 00 PVC 

SECTION l.ElmNs (FROM BASE): 0.0 feat 

I.D. DF RISER PIPE: 1.0 inches 

DWTNOFSEAL 6 fed 

HPEOFSEAL: BENTOWE 

VOLUME OF SEAL 0.015 cu.ft. 

DfPTN OF SAND PACK: 7.0 fed 

DEPTN OF TOP ff SCREEN: 0.0 bet 

SCREEN: O.lO-SLOT Pyc 

smloN LENGnfs (FROM USE): 3.0 feet 

I.D. Df SCRERI: 1.0 inches 

TYPE OF SAND PACK: #5 SAND 

VDLUYE OF SAND PACK: 0.061 w.n. 
DEPTH OF 6OllW Df SCREEN: 11.0 feet 

DEPTN OF BOHOU of SAND PACK: 11.0 feet 

9ACKFil.L 

(MAY OR NOT BE PRESENT) 

DEPTN OF wREN0l.E: 11.0 feet 
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B:91:~\\ClrCn~~~~-i~97.0~ 

wl.&EKmy W-18-97 sHm1 or1 
: u/06/97 

~~A’NlSNur. 11/X/97 IXMES & MOORE SURFACE fUVA?‘loN: 1579.16 
: m  ADUIBIWQVQ GROUNDWA’IER DC?TN: 4.03’ B.C. 

ZEBRA EWRCNMENTAL 

xl0 GEOWGIST: OVERBURDEN 
uy&JRpiT~~24 11/07/97 

: 
EASTRIG: 40134S:61 

M.P. REGAN 
WELL CONSTRUCTION 

‘ROJECI: N.P. GEOPROBE INKSTICATION 
gg”& 

NCXtlH PLATEAU - WvDP 
IOR NUUBERz 3OB22-109 

1OPOfOUTERCASlNGEUVATlON: NA 

OulER CAsta STICK-UP: NA 

TOP Of RlSER ELEVATKIN: lS6Zl6 feet AMSL 

RISER PIPE SrlcK-up: 5.0 fed 

- GROUND SURFACE UEVAm 1379.18 fed AMSL 

lYPE of SuRfAcE SEAL BENTONITE/CEMENT GROUT 

MPTH OF SURFACE SEAk 72 inches 

DEPTNoFOUTERCASlHG: NA 

LO. W OUTER CASIHG: NA 

lYPEorouTERcAslHG: NA 

TYPE of BAcKmL GROUT 

volJJUE OF BACKFILL 0.092 w.fl. 

BoRENoLE DIAlAm 2.25 inch- 

lYPEoFRrxRz SCH. 00 PVC 

SECTION l.ENGlHs (FROM BASE): 0.0 feet 

I.D. OF RISER PIPE: 1.0 inches 

MWOf#AL: 6.0 feet 

TYPEOFSEAL BENTONITE 

VOLUME OF SEAL: 0.015 can. 

DEPTH OF SAND PACK: 7.0 fed 

DEPTN of TOP OF SCREEN: 0.0 fed 

‘SCRECNZ O.lO-SLOT PVC 

SECTlON LENGTHS (FROM BASE): 3.0 feet 

I.D. Of SCREEN: 1.0 inchst 

TYPE OF SAN0 PACK: #5 SAND 

VOLUME OF SAND PACK: 0.061 cu.n. 

DWTN of BOHOY OF SCREEN: 11.0 feet 

DEPTH OF BDTTDM OF SAND PACK: 11.0 feet 

BACKhUt 

(WY OR NOT BE PRESENT) 

DWTH of mREliol.E: 11.0 feet 
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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 oprr::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: 

0 A truck or drill rig with an attached probing unit; 
0 A laydown area for sampling tools removed from the sampling location; and 
0 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 l-inch OD, flush- 
joint. and hollow stem rods which are fitted with an expendable cone-shaped point. Variations of this 
basi,: set-up are used for different types of sampling. 

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

0 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; 

0 Pulled up the probe rods 2 feet to expose the screen point to the groundwater; 
0 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; 

0 After purging, the water was pumped directly into sample bottles; 
0 Removed probe and tubing from the test hole; 
0 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 
dtfficulty 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. 

Samnle 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: 

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

0 Detached probe point from soil sampler; 
0 Drove the sampler 24 or 48 inches to obtain soil sample; 
0 Retracted the probe rods from the hole and detached sampler from the rods; 
0 Sample was kept in the clear plastic soil sampler rod; and 
0 Radiation Protection (RP) surveyed the sample for radioactivity. 

All soil samples were kept directly in l-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; 

ii) Rinsed with clean tap water; 
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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: 

l 
0 
l 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

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. 
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