
Pacific Northwest 
National Laboratory 

Opera! I by Sattelle for he 
U.S. Depiutrnenl nf Enerp,y 

D-~- .)\ 

0087923 
PNNL-14029 

Geologic and Wireline Summaries from 
Fiscal Year 2002 ILA W Boreholes 

S. P. Reidel 
A.M.Ho 

September 2002 

f~~~!lE~ 
EOMC 

Prepared for the U.S. Department of Energy 
under Contract DE-AC06-76RL01830 



DISCLAIMER 

This report was prepared as an account of work sponsored by an agency of the 
United States Government. Neither the United States Government nor any 
agency thereof, nor Battelle Memorial Institute, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal liability or 
responsibility for the accuracy, completeness, or usefulness of any 
information, apparatus, product, or process disclosed, or represents that 
its use would not infringe privately owned rights. Reference herein to any 
specific commercial product, process, or service by trade name, trademark, 
manufacturer, or otherwise does not necessarily constitute or imply its 
endorsement, recommendation, or favoring by the United States Government 
or any agency thereof, or Battelle Memorial Institute. The views and opinions 
of authors expressed herein do not necessarily state or reflect those of the 
United States Government or any agency thereof. 

PACIFIC NORTHWEST NATIONAL LABORATORY 
operated by 
BATTELLE 

for the 
UNITED STATES DEPARTMENT OF ENERGY 

under Contract DE-AC06-76RL01830 

Printed in the United States of America 

Available to DOE and DOE contractors from the 
Office of Scientific and Technical Information, 

P.O. Box 62, Oak Ridge, TN 37831-0062; 
ph: (865) 576-8401 
fax: (865) 576-5728 

email: reports@adonis.osti.gov 

Available to the public from the National Technical Information Service, 
U.S. Department of Commerce, 5285 Port Royal Rd., Springfield, VA 22161 

ph: (800) 553-6847 
fax: (703) 605-6900 

email: orders@ntis.fedworld.gov 
online ordering: http://www.ntis.gov/ordering.htm 

@This document was printed on recycled paper. 

(8/00) 



Administrative Record, H6-08 

Document#: PNNL-14029, Geologic and Wireline Summaries from Fiscal Year 2002 
ILA W Boreholes 

TSD#: D-2-11, Integrated Disposal Facility 

CD enclosed for document entry in AR 



Geologic and Wireline Summaries from 
Fiscal Year 2002 ILA W Boreholes 

S. P. Reidel 
A.M. Ho 

September 2002 

Prepared for 
the U.S. Department of Energy 
under Contract DE-AC06-76RL01830 

Pacific Northwest National Laboratory 
Richland, Washington 99352 

PNNL-14029 



Summary 

Four boreholes were drilled at the Im.mobilized Low-Activity Waste Disposal Site in April 2002. 
Three were completed as groundwater monitoring wells. This report documents the drilling and data 
collected from the drilling. 
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1.0 Introduction 

The U.S. Department of Energy Office of River Protection is responsible for safe underground 
storage of liquid waste from previous Hanford Site operations, the storage and disposal of immobilized 
tank waste, and closure of underground tanks. The current plan is to dispose of immobilized low-activity 
tank waste (ILA W) in the south-central part of the 200 East Area (Figure 1). 
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Figure 1. Location Map Showing the ILA W Site and Boreholes 

This report summarizes the results of FY 2002 drilling, geologic logging of cores, geophysical 
logging of the boreholes and preliminary groundwater chemistry from the wells. The drilling and testing 
activities associated with the boreholes were done in accordance with the Characterization Plan (Reidel 
2002). 



This report uses the English system of units where discussing drill depth, as it is customary to report 
borehole depth data in feet rather than meters. Multiply feet by 0.3048 to convert to meters. All other 
measurements are in metric units. 

1.1 Boreholes 

Four boreholes (Table 1) were drilled along the south and east sides and at the southeast comer of the 
ILA W site (Figure 1) in April 2002 in support of the Performance Assessment (PA) activities, to establish 
a groundwater-monitoring network, and to help establish a pre-operational environmental baseline (Mann 
et al. 2001; Horton et al. 2000). Three of these boreholes were then completed as groundwater moni­
toring wells. Walker (2002) provides a summary report of all field activities including drilling and well 
construction (see Appendix A). 

Table 1. Boreholes Drilled at ILA W Site During FY 2002 

Borehole Number Well Name 

C3826 299-El 7-22 

C3827 299-El 7-23 

C3828 Decommissioned 

C3926 299-El 7-25 

Three of the four boreholes were completed as groundwater monitoring wells (Table 1). Borehole 
C3828 was drilled and then decommissioned when a measurement critical to insure proper placement of 
the silica sand pack around the well screen could not be made (Walker 2002). Borehole C3926 was 
drilled approximately 3 m west of borehole C3828 and completed as a groundwater monitoring well. 

1.2 Technical Objectives 

The technical objectives of the boreholes were: 

• To provide geologic samples to characterize the sediments in the vadose zone in support of the ILA W 
Performance Assessment and the pre-operational monitoring plan (Horton et al. 2000). This includes 
physical, hydrologic, and geochemical characterization. 

• To install groundwater monitoring wells to establish a pre-operational groundwater baseline. 

The primary factor dictating the location of the boreholes was their characterization function with 
respect to developing the geohydrologic model for the site in support of the PA (Mann et al. 2001), 
satisfying associated Data Quality Objectives (Reidel et al. 1995; Reidel 2002 [Appendix C, Section 3.2]) 
and providing information for pre-operational environmental baseline characterization (Horton et al. 
2000). 
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1.3 Report Organization 

This report consists of six chapters and five appendices. The first chapter is the introduction and 
background for the project. Chapter 2 provides a summary on the drilling and sampling methods that 
were used. Chapter 3 summarizes the borehole stratigraphy. Chapter 4 contains a brief discussion on the 
groundwater chemistry, Chapter 5 a summary and conclusions, and Chapter 6 lists cited references. The 
well summary report of Walker (2002) is reproduced in Appendix A, and Appendices B, C, and D contain 
core descriptions. A summary of the geophysical logging is found in Appendix E. 

2.0 ILA W Drilling and Sampling Activities 

Drilling, sampling, and well construction objectives for the project are presented in Reidel (2002). 
That report called for drilling and sampling of three boreholes to be constructed as groundwater moni­
toring wells. Continuous sample retrieval from selected intervals was needed to achieve the goals of the 
sampling plan (Table 2). 

Table 2. Intervals Selected for Continuous Coring (Reidel 2002) 

Depth Borehole Physical Recharge Aquifer 
(ft bgs) C3826 C3827B C3828 Properties Tracers Study 

8-48 X X X 
54-58 X X X X 
58-62 X X X X X 
62-66 X X X X 
64-68 X X X 
68-72 X X X 
72-76 X X X 
76-80 X X X X 
96-100 X X X X 
120-124 X X X X 
150-154 X X X X 
154-158 X X X X 
158-162 X X X X 
162-166 X X X X 
164-168 X X X 
168-172 X 
172-176 X X X 
180-184 X X 
220-224 X X 
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2.1 Drilling and Well Construction 

The details of drilling, well construction, and well development are documented in Walker (2002); 
surveyed borehole locations and depths are given in Table 3 and Figure 2. In summary, the boreholes 
were drilled in April 2002 using the Becker Hammer drilling method from the surface into the saturated 
zone. 

Table 3. Borehole Locations and Depths (from Walker 2002 and Appendix A) 

Borehole Number Well Name East<a,b) (m) North(a,b) (m) Elevation(a,b) (m) Water Table(bl (ft bgs) 

C3826 299-El 7-22 574841.067 135195.921 220.589 321.82 

C3827 299-EI 7-23 574694.485 134842.766 223.843 332.5 

C3828 Not Applicable 574518.125 134845.545 224.801 341.3 

C3926 299-El 7-25 574515.171 134845.913 225.028 337.67 

(a) Brass cap. 
(b) From Walker (2002). 

The boreholes were completed as Resource Conservation and Restoration Act groundwater­
monitoring wells. Each well has a 4-in diameter stainless steel casing and a 35-ft long stainless steel, 
continuous wire wrap, 20-slot (0.020-in.) screen. A protective casing with locking cap, a cement pad, and 
protective posts were installed to complete the surface installations. 

The wells were developed in May 2002 with a 3-hp submersible pump used at two depths. Water was 
pumped at a rate of 13 (299-El 7-22), 11 (299-El 7-23), and 12 (299-El 7-25) gallons per minute; there 
was no measurable drawdown (Walker 2002; Appendix A). Groundwater samples were taken at the end 
of well development for analysis of selected parameters (see Chapter 4). 

2.2 Sampling 

Walker (2002; Appendix A) described the field sampling activities associated with drilling the 
boreholes. Briefly, split-tube samples were collected in 4-in diameter, 1 ft- (C3826 and C3827) or 2 ft­
(C3828) long lexan liners. Table 2 summarizes the intervals collected. No split-spoon samples were 
collected from C3926 because it was only about 3 m west ofC3828. Grab samples were collected every 
5 ft from all four boreholes for archive purposes. 

End caps were taped to each lexan liner, and then the liners were double-bagged in plastic and placed 
in ice chests with an additional layer of plastic between the samples and the ice for transportation to the 
laboratory. Samples were transported under chain-of-custody and stored in refrigerators in the 
3 720 Building until they were opened for examination. 
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Figure 2. Location of Boreholes Drilled at the ILA W Site 

The lexan liners containing the cores from the boreholes were split open in the laboratory and logged 
following the approved test plan (Reidel 2002). Each sample was photographed, and detailed geologic 
descriptions made in the laboratory included geologic structure, grain-size, grain shape, sorting, color, 
moisture, cementation, hardness, and reaction to HCl (see Appendices B, C, and D). Sample liners were 
resealed with tape after examination and will be archived in the Hanford Geotechnical Sample Library. 

2.3 Aquifer Testing 

The Sampling and Analysis Plan (Reidel 2002) outlined a testing program for the hydrologic 
properties of the well. This testing was designed to provide information on recovery rates, effective 
permeability and other hydrologic properties for the zone in which the aquifer was screened. Testing was 
done in August 2002 and consisted of slug withdrawal tests. Results of the analyses will be reported 
separately. 
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2.4 Geophysical Logging 

The boreholes were geophysically logged in August 2002. High-purity germanium logging was 
conducted to determine the presence of man-made gamma emitting radioisotopes, and to provide analysis 
of naturally-occurring potassium, thorium, and uranium for stratigraphic studies. Appendix E contains 
copies of the log suite and the logging analysis report. No man-made radioactive materials were detected 

3.0 Borehole Stratigraphy 

The boreholes penetrated sediments comprising the Hanford formation and possibly the Ringold 
Formation in C3828 and C3926. The main elements of the stratigraphy around the ILA W site are shown 
in Figures 3 through 7. Appendices B, C, and D present a description of the individual cores as they were 
opened. The well-site geologist's descriptions (Walker 2002; Appendix A) are in good agreement with 
the lithology and stratigraphy observed in the core. Small-scale features that generally are destroyed 
during drilling are well preserved in the core, thus allowing a better understanding of the site. 

The stratigraphic nomenclature used in this report is consistent with the standardized nomenclature 
used for the Hanford Site (i .e. , Delaney et al. 1991; Reidel et al. 1992; Lindsey et al. 1994; DOE 2002) 
and with that used in the description of the sediments encountered in the first two ILA W boreholes (299-
El 7-21 and 299-E24-21; Reidel et al. 1998, 2001). 

3.1 Ringold Formation 

The Ringold Formation may have been encountered in boreholes C 3828 and C3926 (Figures 3 and 7) 
based on the well-site geologists logging of the cuttings. Identification of the Ringold Formation is 
difficult using drill cutting at the ILAW site because of the similarity of the lithologies of the Hanford 
formation and the Ringold Formation in that area. The amount of water produced by the formations and 
the presence of cementation are two criteria that can help distinguish the two. 

3.2 Hanford Formation 

The thickness and depths of the Hanford formation encountered in the boreholes is given in Table 4. 
The entire thickness of the Hanford formation at boreholes C3826 and C3827 is not known because these 
boreholes did not penetrate the underlying Ringold Formation. The Hanford formation consists of pebble 
to cobble conglomerate and fine- to coarse-grained sand with a few interbedded, thin silt and/or clay beds. 
It is divided at the ILA W site into a lower gravel and an overlying sand unit with sparse gravel layers. 
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C3826 (299-E17-22) 
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Figure 4. Summary of the Stratigraphy and Lithology of Borehole C3826. 
ILA W unit refers to sand layers (S) and gravel layers (G) 
previously observed at the ILA W site. Also see Figure 3. 
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Figure 4. ( contd) 
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Figure 4. ( contd) 
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Figure 4. (contd) 
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Figure 5. Summary of the Stratigraphy and Lithology of Borehole C3827. 
ILA W unit refers to sand layers (S) and gravel layers (G) 
previously observed at the ILA W site. Also see Figure 3. 
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Figure 5. ( contd) 
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Figure 5. ( contd) 
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Figure 5. ( contd) 
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Figure 6. Summary of the Stratigraphy and Lithology of Borehole C3828. 
ILA W units refers to sand layers (S) and gravel layers (G) 
previously observed at the ILA W site. Also see Figure 3. 
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Figure 6. (contd) 
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Figure 6. ( contd) 
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Figure 6. ( contd) 
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Figure 7. Summary of the Stratigraphy and Lithology of Borehole C3926. 
ILA W units refers to sand layers (S) and gravel layers (G) 
previously observed at the ILA W site. Also see Figure 3. 
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Table 4. Thickness and Depth of the Hanford Formation Encountered in Boreholes 

Top of Hanford Base of Hanford Thickness of Hanford Thi,.,J\.J11e.:,.:, u, 

Borehole Formation (ft bgs) Formation (ft bgs) Formation (ft) Formation (ft) 

C3826 0 >363 (TD) >363 Not Known. 

C3827 0 >372 (TD) >372 Not Known. 

C3828 0 - 365 - 365 >18 

C3926 0 - 360 - 360 >22.5 

3.2.1 Lower Gravel Sequence 

A basal conglomerate (Figure 8) is present in all four boreholes (G4 in Table 5; Reidel and Horton 
2000). This is consistent with the first and second ILA W boreholes (299-El 7-21 and 299-E24-21 , 
respectively). The upper part of the conglomerate consists of sandy gravel with very minor silt. The 
gravel content increases with depth, reaching 80 to 100% near the bottom of the boreholes. In boreholes 
C3826 and C3827, the lowermost gravel encountered was an open-framework, medium to coarse pebble 
(with some cobble) gravel. The open-framework texture was recognized by the field geologist and 
reflected during drilling, when air used to expel the drill cuttings from the borehole quickly dissipated 
into the formation. 

This lower gravel sequence is equivalent to unit H3 of Lindsey et al. (1994), mapping unit Qfg1, 

Missoula Outburst flood gravel deposits, of Reidel and Fecht (1994a, b), and the gravel-dominated facies 
association (GD) of the Hanford formation of DOE (2002). 

3.2.2 Sand Sequence 

Most of the Hanford formation encountered in the boreholes consists dominantly of fine- to coarse­
grained sand with traces of silt and fine gravel (S2 and S3 in Table 5) (Figure 9). Within this sequence is 
a zone (G3) of gravelly sand and sandy gravel between depths of approximately 230 and 260 ft bgs in 
boreholes C3828 and C3926; this zone is thinner in boreholes C3826 and C3827. In boreholes C3827 
and C3926, the sand sequence in these boreholes is topped by gravelly sand (Gl) up to 2 ft thick. 

This sand sequence is equivalent to unit H2 of Lindsey et al. (1994) and the following mapping units 
of Reidel and Fecht (1994a, b) : Qfs,, Qfs2, and Qfs3, Missoula Outburst Flood Deposits consisting of 
sand, silt, and clay. This sequence is also equivalent to the sand-dominated facies association (SD), and 
the uppermost part of the sequence is equivalent to the interbedded sand- to silt-dominated facies 
association (ISSD), of the Hanford formation ofDOE (2002). 

The sands range in composition from about 30% basaltic and 70% felsic to 70% basaltic and 30% 
felsic . Generally, the more basaltic-rich sands are deeper than the felsic-rich sands. The sands are 
generally subrounded to subangular and moderately to well sorted. The degree of compaction varies 
within the sand-dominated sequence with some samples being loose, uncompacted sediment and others 
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Figure 8. Basal Gravel from Borehole C3826 at the ILA W Site 

Table 5. Summary of the Geology and Lithology ofBoreholes C3826, C3827, C3828, and C3926 

Hanford Units Borehole Borehole Borehole 

DOE2002 ILAWUnits C3826 Borehole C3827 C3828 C3926 

ISSD SI 0' to 6' 0' to 23' 0' to 9' 0' to 9' 

GD GI Not present 23 ' to 29 ' Not present 9' to 11' 

SD S2 6' to216 ' 29 ' to 233' 9' to 234 ' 11 ' to 230' 

GD G3 216 ' to 238 ' 23 ' to 236 ' 234 ' to 262 ' 230 ' to 259 ' 

SD S3 238' to 274' 236 ' to 254' 262 ' to 277' 259 ' to 275 ' 

GD G4 274' to 363' 254 ' to 372' (TD) 277' to 383' 275 ' to 382.5 ' 
(TD) (TD) (TD) 

Not Paleosol horizons 30'6" to 62 '6" to 62 '8" and 161 '5.7" to 
Applicable recognized 30'10" 158 ' 1.6" to 158 '5.2" 161 '9.7" 

73'to 73'4", 
76'8" to 
77'3" 
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C38)-b 

"1.0 

Figure 9. Sand-Dominated Unit from Borehole C3826, 60.0-61.0 Feet, at the ILA W Site 

being compacted, competent sediment. The part of the sand-dominated sequence below the sandy gravel 
(S3) is generally more compact than the sands above the sandy gravel zone. Cementation is rare 
throughout the sand-dominated sequence, except at paleosols. 

The dominant sedimentary feature of the sand-dominated sequence is bedding. Generally, bedding is 
fairly subtle and is defined by slight color changes ( due to slight changes in composition) or changes in 
grain size. The S3 sands are generally coarser. Bedding defined by grain size changes reflects upward­
fining sequences generally 2 to 4 in. (5 to 10 cm) thick. 

3.2.3 Paleosols 

Paleosols, or ancient soil zones, are generally calcite-cemented (caliche), bioturbated and apparently 
leached soil horizons where encountered. At least three paleosol horizons are identified in the drill core 
from these boreholes (Table 5). The first is encountered at about 30 '6" bgs (Figure 10) in boreholes 
C3826 and C3926. A second, deeper paleosol was encountered in C3827 at a depth of about 62 ' 6" bgs. 
Apparent paleosols, one of which may correlate to the deeper paleosol in C3827, were encountered at 73 ' 
bgs and 76'8" bgs in borehole C3826. A third paleosol was encountered at a depth of about 160' bgs in 
boreholes C3827 and 155' in C3828 (Table 5). In general, these paleosols are between 2 and 4 in. (5 to 
10 cm) thick and may correlate with paleosols identified in the first and second ILA W boreholes 
(299-El7-21 and 299-E24-21). 
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~\ -~· 

Figure 10. Paleosol from Borehole C3826, Depth 30.5-31.5 Feet. 
Paleosol is the light colored zone beginning at 30.5 feet. 

3.2.4 Clastic Dikes 

The core interval 155'6" to 157'6" from borehole C3828 contains a elastic dike (Figure 11). A cross­
section cut through the core sample reveals a 3 cm-wide dike of very fine to fine sand crosscutting 
medium-grained sand. The dike is not observed in core samples above 155' and below 158' , and its 
orientation and continuity is unknown. 

3.3 Passive Gamma Spectral Results 

Boreholes 299-El 7-22, 299-El 7-23, and 299-El 7-25 were logged during August 2002 using a 
spectral gamma ray tool to verify the absence of man-made radionuclides. Previous experience from 
geophysical logging at 299-El 7-21 and 299-E24-21 showed that the vadose zone at the ILAW site does 
not exhibit significant stratigraphic changes that can be detected during geophysical logging. The results 
of these surveys are presented in Appendix F. There are four logs: total gamma, potassium-40, 
uranium-238 and thorium-232. No man-made gamma-emitting contamination was detected. 
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Figure 11. Clastic Dike Penetrated in Borehole C3828 

4.0 Groundwater Chemistry 

A summary of the chemistry of groundwater samples from wells 299-El 7-22, 299-El 7-23 , and 
299-El 7-25 is given in Table 6. With the exception of sulfate, all values are similar to known Site-wide 
background levels from DOE (1992). Measured sulfate concentrations are 84.9 and 64.1 mg/Lin wells 
C3827 and C3926, respectively, notably higher than background. Sulfate levels in background areas 
range between 30.6 mg/L and 41.3 mg/L (DOE 1992). The difference between sulfate levels measured in 
wells C3827 and C3926 and the background levels appears to be significant. 

5.0 Conclusions 

Results from the FY 2002 ILA W boreholes are consistent with results from the first and second 
ILA W boreholes (299-El 7-21 , 299-E24-21, respectively). These results indicates that the ILAW site is 
situated above an erosional channel, that is cut into the Ringold Formation and filled with unconsolidated, 
open-framework gravel of the Hanford formation. Stratigraphy above the channel appears to consist of 
sediments representing at least three individual Lake Missoula cataclysmic flooding events. 
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Table 6. Groundwater Chemistry 

299-E l 7-22 299-E I 7-23 299-E I 7-25<eJ PNL<•J usos<bJ WHc<cJ 

Chloride, mg/L 9.7 11.4 10.8 10.3±6.5 12.2 ± 7.8 8.8 ± 7.7 

Fluoride, mg/L 0.43 0.57 0.49 0.37±0.1 0.55 ± 0.33 0.44 ± 0.13 

Nitrate, mg/L 4.1 4.5 6.9 NA 3.2 ± 3.4 5.2 ± 3.6 

Sulfate, mg/L 37.5 84.9 64.1 34.4± 16.9 41.3 ± 27.9 30.6 ± 22.6 

Tritium, pCi/L 12,600 ± 840(d) 4,000 ± 430 66,900 ± 3100 NA NA NA 

(a) From PNL-6886 (Evans et al. 1989) and DOE (1992). 
(b) Compiled by the U.S. Geological Survey from Hanford Site area sources in the National Water Information System 

database; from DOE (1992). 
(c) Based on 7 wells located in the background area upgradient of Hanford faci lities or in the southern part of the site; from 

DOE (1992). 
(d) Total uncertainty (2cr). 
(e) When planning for sampling, borehole C3828 (299-E 17-24) was originally planned as the groundwater monitoring well and 

labels were prepared. When it was determined to abandon C3828 and offset drill C3926 (299-E 17-25), the sampling labels 
were not changed but the correction was noted in the drilling activity logs. 
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METRIC CONVERSION CHART 

Into Metric Units 

I/You Know Multiply By To Get 

Length 
inches 25.4 millimeters 

inches 2.54 centimeters 

feet 0.305 meters 

yards 0.914 meters 

miles 1.609 kilometers 

Area 
sq. inches 6.452 sq. centimeters 

sq. feet 0.093 sq. meters 

sq. yards 0.0836 sq. meters 

sq . miles 2.6 sq. kilometers 

Acres 0.405 hectares 

Mass (weight) 
Ounces 28.35 grams 

Pounds 0.454 kilograms 

Ton 0.907 metric ton 

Volume 
Teaspoons 5 milliliters 

Tablespoons 15 milliliters 

fluid ounces 30 milliliters 

Cups 0.24 liters 

Pints 0.47 liters 

Quarts 0.95 liters 

Gallons 3.8 liters 

cubic feet 0.028 cubic meters 

cubic yards 0.765 cubic meters 

Temperature 
Fahrenheit subtract 32, Celsius 

then multiply 
by 5/9 

Radioactivity 
Picocuries 37 millibecquerel 

Well Summary Report: 2002 ILA W Well installation 

June 2002 

Out of Metric Units 

IJYouKnow Multiply By To Get 

Length 
millimeters 0.039 inches 

centimeters 0.394 inches 

meters 3.281 feet 

meters 1.094 yards 

kilometers 0.621 miles 

Area 
sq. centimeters 0.155 sq. inches 

sq. meters 10.76 sq. feet 

sq. meters 1.196 sq. yards 

sq. kilometers 0.4 sq. miles 

hectares 2.47 acres 

Mass (weight) 
grams 0.035 ounces 

kilograms 2.205 pounds 

metric ton 1.102 ton 

Volume 
milliliters 0.033 fluid ounces 

liters 2.1 pints 

liters 1.057 quarts 

liters 0.264 gallons 

cubic meters 35.315 cubic feet 

cubic meters 1.308 cubic yards 

Temperature 
Celsius multiply by Fahrenheit 

9/5, then add 
32 

Radioactivity 
millibecquerel 0.027 picocuries 
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1.0 INTRODUCTION 

BHI-01647 
Rev. 0 

This document describes the fiscal year (FY) 2002 field activities associated with drilling three 
characterization boreholes (299-El 7-22, 299-El 7-23, and 299-El 7-24) at the Immobilized Low­
Activity Waste (ILAW) disposal site in the 200 East Area of the Hanford Site. A fourth bor~hole 
was drilled (299-El 7-25) after technical problems forced borehole 299-El 7-24 to be 
decommissioned. The data obtained from these boreholes will support current and future ILA W 
disposal site performance assessments. Well locations are shown in Figure 1. 

1.1 PURPOSE AND SCOPE 

The three wells were drilled to support characterization of the physical properties of the soil at 
the ILA W disposal site and eventually the disposal of waste from the Hanford Site underground 
storage tanks. After waste is retrieved from the Hanford Site underground storage tanks, waste 
will be separated into two streams: (1) a low-volume, high-activity waste stream; and (2) a high­
volume, low-activity waste stream. Both streams will be immobilized using the vitrification 
process. The immobilized high-level waste will be stored at the Hanford Site prior to shipment 
to a deep geological repository. The ILA W will be disposed at the Hanford Site, southwest of 
the Plutonium-Uranium Extraction Facility in the 200 East Area. The first ILAW disposal site 
characterization borehole (299-El 7-21) was drilled in April 1998. The second borehole 
(299-E24-21) was drilled in March and April 2001. 

The objective of the vadose and saturated zone characterization is to provide data to develop a 
geohydrologic conceptual model of the ILA W disposal site for use in the Hanford Site ILA W 
performance assessment (Reidel 2000). The conceptual model will be used in the performance 
assessment to model the movement of moisture and contaminants through the vadose zone. The 
characteristics of the saturated zones, as well as the results of in situ testing, will be used in 
groundwater modeling. After drilling, the boreholes were completed as a Resource Conservation 
and Recovery Act of 1976-compliant groundwater monitoring wells. 

Descriptions of drilling, geologic conditions and materials, well construction, and well 
development for both wells are presented in Section 2.0. Section 3.0 provides a brief description 
of subsurface conditions based on geologic and hydrogeologic data collected during the 
installation of the wells. References are listed in Section 4.0. Well summary sheets and geologic 
borehole logs are included in Appendices A and B, respectively. Well development data are 
presented in Appendix C. Survey data report sheets are included in Appendix D. 

All drilling activities were documented in accordance with BHI-EE-02, Environmental 
Requirements, Procedure 14.0, "Drilling, Maintaining, Remediating, and Decommissioning 
Resource Protection Wells, GeoProbe and Geotechnical Soil Borings." A geologic log was 
prepared for each well in accordance with BHI-EE-01 , Environmental Investigations 
Procedures, Procedure 7.0, "Geologic Logging." The drilling data in this report are presented in 
the English units in which they were measured. 
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Figure 1. Well Location Map. 

l_ 

\ 
I I . ~ ; 

7 

l ..l 
I 

_J 
D 

Well Summary Report: 2002 /LAW Well lnstallation 
June 2002 

___ 1 

./ 
! 

/ 
i;· .,.,...,-.............. ,, ___ ,, 

I 

// 
{ I 
"N•--·· 

I 
)_ 

Cl 

BH I-01647 
Rev. 0 

---·-········ 
l'-,_~-

1 

2 



2.0 TECHNICALDATA 

2.1 WELL C3826/299-El 7-22 
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This section contains a summary and description of drilling, well completion, and well 
development activities performed during the installation of well C3826/299-El 7-22. 

2.1.1 Drilling Summary 

Drilling of well C3826/299-El 7-22 was performed in accordance with the Characterization 
Plan for Fiscal Year 2002 Immobilized Low-Activity Waste Site Characterization Boreholes 
(Reidel 2002). Well summary information for this well is presented in Appendix A. 

Drilling of well C3826/299-El 7-22 using the dual-wall percussion method (Becker hammer 
drill®) began on March 29, 2002, advancing outer 9-in. outside diameter (OD) and inner 6-in. 
inside diameter (ID) temporary casing. Groundwater was encountered at approximately 322 ft 
below ground surface (bgs) on April 9, 2002. Waste designation samples were collected at 
70 and 170 ft bgs, as described in Section 2.5. Archive samples (in volumes of 1 pint each) were 
collected at 5-ft intervals, and 23 split-spoon samples were collected from the intervals shown in 
Table 1. Split-spoon samplers consisted of two 2-ft (4 ft total) sample bodies coupled together in 
series with a 0.5-ft drive shoe. The split spoons were 5 in. OD and contained four I-ft Lexan® 
liners (4 in. in diameter). Each sampler was driven on a 3.5-in.-diameter drill rod by the surface 
diesel hammer. The borehole was advanced to a total depth (TD) of 363 ft bgs (temporary 
casing 362.5 ft bgs) on April 11 , 2002. 

2.1.2 Well Completion 

Well construction materials, filter-pack installation and initial well development, and the annular 
seal for well C3826 are discussed in the following subsections. A summary of well completion 
is provided in Table 2 and in the well summary sheets presented in Appendix A. 

2.1.2.1 Screen, Riser Casing, and Filter Pack. A 35-ft-long 20-slot (0.020-in.) continuous 
v-wire wrap stainless-steel screen (with a 2-ft sump) and 10-20 mesh (0.0787- to 0.0331-in.) 
filter-pack sand were preselected for this well based on data from nearby wells and anticipated 
formation characteristics. The bottom of the sump was placed at 358.66 ft bgs, and the bottom of 
the screen was placed at 356.66 ft bgs. The top of the screen was located at 321.63 ft bgs. The 
borehole was backfilled with 10-20 mesh filter-pack sand from TD to 15 ft above the top of the 
screen (306.3 ft bgs). 

® Becker hammer is a registered trademark of Foremost Industries, Calgary, Canada. 
® Lexan is a registered trademark of General Electric Company, USA. 
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Table 1. Split-Spoon Sample Intervals. 

Well C3826 Well C3827 Well C3828 

8-51 (10 samples) 

53.5-57.5 53 .5-57.5 

58-62 58-62 58-62 

63 .5-67.5 62.5-66.5 62.5-66.5 

68-72 

72.5-76 

76.5-80.5 76-80 

96-100 98-102 

119-123 119-123 

149-153 149-153 

153.5-157 .5 153.5-157.5 

158-162 158-162 

163 .5-167 .5 162.5-166.5 162.5-166.5 

168-172 

172.5-176.5 

179-183 179-183 

219-223 219-223 

Note: Depths are in feet below ground surface. 

BHI-01647 
Rev. 0 

2.1.2.2 Filter-Pack Installation and Initial Well Development. When installing the filter­
pack material the objectives are to introduce the silica sand into the annular space around the 
screen, settle the filter pack to eliminate void spaces, and begin removal of fines and recondition 
the borehole walls from the effects of drilling. A dual-flange surge block was used to develop 
and settle the filter-pack material opposite the screen. The surge block was typically operated for 
20 minutes per 2- to 3-ft stroke interval. Care was taken to maintain overlap between the filter 
sand and temporary casing so that formation material would not cave in against the well screen. 
The level of the filter pack was measured periodically with a weighted steel tape to monitor 
progress and ensure the integrity of the completion. The bottom of the well was also checked for 
fill material to determine if any fine material was accumulating in the screen during surging. 
This material was removed, as needed. 

2.1.2.3 Annular Seal. Approximately 9 ft (297.0 to 306.3 ft bgs) of annular seal was 
constructed above the filter pack using 0.25-in. bentonite pellets, and a granular bentonite seal 
placed to 9.4 ft bgs. A grout seal was placed from the bentonite seal to ground surface. The 
grout seal consisted of Portland cement mixed with no more than 5% bentonite by weight, in 
accordance with Washington Administrative Code (WAC) 173-160. 
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2.1.3 Final Well Development and Pumping Test 
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Final well development was performed on May 21, 2002, after the surface cement pad and 
protective casing were installed. A 3-HP electric submersible pump (Grundfos® type 16S30-24) was 
used to pump at two depth intervals until the turbidity was less than 5 nephelometric turbidity 
units (NTU) and other water parameters had stabilized (i.e., temperature, conductivity, pH). 
First, the pump was operated with the intake 5 ft above the bottom of the well screen. At this 
depth the pump could only produce 11 gal/min. Draw down of the water level during pumping 
was monitored by a pressure transducer and recorded in a datalogger. Water samples (C3828_1, 
C3828_2, and C3828_3) were collected at this depth for analyses by Pacific Northwest National 
Laboratory (PNNL). The pump intake was then raised to 22 ft above the bottom of the screen, 
and pumping resumed until the turbidity was again below 5 NTU. Final groundwater parameters 
are presented in Table 3. 

2.2 WELL C3827/299-E17-23 

This section contains a summary and description of drilling, well completion, and well 
development activities performed during the installation of well C3927/199-El 7-23 . 

2.2.1 Drilling Summary 

Drilling of well C3827/299-El 7-23 was performed in accordance with the characterization plan 
for FY 2002 (Reidel 2002). Well summary information for this well is presented in Appendix A. 

Drilling of well C3827/299-El 7-23, using the dual-wall percussion method (Becker hammer 
drill) began on April 17, 2002, advancing outer 9-in. OD and inner 6-in. ID temporary casing. 
Groundwater was encountered at approximately 332.5 ft bgs on April 25, 2002. Archive 
samples were collected at 5-ft intervals, and 12 split-spoon samples were collected from the 
intervals shown in Table 1. The split-spoon samplers for this borehole retrieved 4 ft of sediment 
in four I-ft-length Lexan liners. The borehole was advanced to a TD of 372 ft bgs (temporary 
casing 372 ft bgs) on April 25, 2002. 

2.2.2 Well Completion 

Well construction materials, filter-pack installation and initial well development, and the annular 
seal for well C3827 are discussed in the following subsections. A summary of well completion 
is provided in Table 2 and in the well summary sheets presented in Appendix A. 

® Grundfos is a registered trademark of Grundfos Pumps Corporation, Clovis, California. 
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Table 2. WelJ Completion Summary. 

Well Name Well ID 

299-EI7-22 C3826 

299-E I7-23 C3827 

299-El 7-24 C3828 

299-EI7-25 C3926 

NA = not applicable 
SS = stainless steel 

Water 
Level 

(ft bgs) 

32 1. 82 

332.5 

341.3 

337.67 

Well Name Well ID 

Screen Screen 
Top Bottom 

(ft bgs) (ft bgs) 

32 1.63 356.66 

332.98 368. 10 

NA NA 

336.56 37 1.57 

Static 
Water Development 
Level Date 

(ft bgs) 

299-El7-22 C3826 32 1.82 5/2 1/02 

299-El7-23 C3827 332.5 1 5/20/02 

299-EI7-24 C3828 341.3 NA 

299-EI7-25 C3926 337.62 5/20/02 

NA = not applicable 

Screen Sandpack 

Screen Sump Screen Interval 
Length (ft) (ft) Material (ft bgs) 

35 2 304L SS 306.3-362.7 

35 2 304L SS 323.0-370.5 

NA NA NA 330-383 

35 2 304L SS 326.8-382.5 

Table 3. Well Development Data. 

Final Final Final pH 
Duration 

Turbidity Conductivity (standard 
(minutes) 

(NTU) (µSiem) units) 

99 2.66 454 7.96 

75 4.34 5 13 7.79 

NA NA NA NA 

88 4.32 428 7.77 

Bentonite Granular 
Grout 

Pellets Bentonite Seal 

Interval Interval Interval 
(ft bgs) (ft bgs) (ft bgs) 

297.0-306.3 9.4-297.0 0-9.4 

3 I 6. 1-323.0 316.1 -9.9 0-9.9 

NA 330-9.5 0-9 .5 

316-326.8 316-10.8 0-10.8 

Final Final Flow Final Total 
Temp. Rate Drawdown Gallons 

("C) (gal/min) (ft) Pumped 

19.6 13 0 1,150 

21.4 II 0 870 

NA NA NA NA 

20.1 12 0 1,020 
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2.2.2.1 Screen, Riser Casing, and Filter Pack. A 35-ft-long 20-slot (0.020-in.) continuous 
v-wire wrap stainless-steel screen (with a 2-ft sump) and 10-20 mesh (0.0787- to 0.0331-in.) 
filter-pack sand were preselected for this well based on data from nearby wells and anticipated 
formation characteristics. The bottom of the sump was placed at 3 70.11 ft bgs, and the bottom of 
the screen placed at 368.10 ft bgs. The top of the screen was located at 332.98 bgs. The 
borehole was backfilled with 10-20 mesh filter-pack sand from TD to 10 ft above the top of the 
screen (323 ft bgs). Filter-pack installation at injection well C3827 followed the same procedure 
as previously described for extraction well C3826 (see Section 2.1.2.2). 

2.2.2.2 Annular Seal. Approximately 7 ft (316.1 to 323.0 ft bgs) of annular seal was 
constructed above the filter pack using 0.25-in. bentonite pellets and a granular bentonite seal 
placed to 9.9 ft bgs. A grout seal was placed from the bentonite seal to ground surface. The 
grout seal consisted of Portland cement mixed with no more than 5% bentonite by weight, in 
accordance with WAC 173-160. 

2.2.3 Final Well Development and Pumping Test 

Final well development was performed on May 20, 2002, after the surface cement pad and 
protective casing had been installed. A 3-HP electric submersible pump was used at two depths 
to develop the well. First, the pump intake was set 2 ft above the bottom of the screen, and 
pumping continued until the turbidity was less than 5 NTU. A pressure transducer was used to 
monitor water-level drawdown during pumping, and information was recorded in a datalogger. 
Other parameters monitored during pumping were temperature, conductivity, and pH. At this 
depth, water samples (C3827 _l , C3827 _2, and C3827 _3) were collected for PNNL analyses. 
The pump intake was raised to 16 ft above the bottom of the screen, and pumping resumed until 
the turbidity was less than 5 NTU. The pumping rate was 12 gal/min. Final groundwater 
parameters are presented in Table 3. No significant water-level drawdown was noted at either 
depth. 

2.3 WELL C3828/299-El 7-24 

This section contains a summary and description of drilling and well decommissioning activities 
performed during the attempted installation of well C3828/299-El 7-24. 

2.3.1 Drilling Summary 

Drilling of well C3828/299-El 7-24 was performed in accordance with the characterization plan 
for FY 2002 (Reidel 2002). Well summary information for this well is presented in Appendix A. 

Drilling of well C3828/299-El 7-24 using the dual-wall percussion method (Becker hammer 
drill) began on May 2, 2002, advancing outer 9-in. OD and inner 6-in. ID in temporary casing. 
Groundwater was encountered at approximately 340 ft bgs on April 9, 2002. Six split-spoon 
samples were collected from the intervals shown in Table 1. The split-spoon samplers for this 
borehole retrieved 4 ft of sediment in two 2-ft-length Lexan liners. The borehole was advanced 
to a TD of 383 ft bgs (temporary casing 383 ft bgs) on May 6, 2002. 
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2.3.2 Well Completion 
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Borehole C3828 was drilled to 383 ft bgs and passed the straightness test prior to installation of 
the well screen. When the well construction was started, the drilling subcontractor was unable to 
get a measuring tape to the bottom of the well in the annular space between the 4-in. stainless­
steel permanent casing and the inner 6-in. temporary casing. This measurement is critical to 
ensure the proper placement of the silica sand pack around the well screen. The well was 
observed to veer to the east at approximately 85 ft bgs. During drilling a rock was hit at 280 ft, 
which may also have deflected the drill bit. After a discussion with CH2M Hill Hanford Group, 
Inc. and project management, it was agreed to decommission well C3828, move the drilling rig, 
and drill a new borehole. 

A summary of well decommissioning is provided in Table 2 and in the well summary sheets 
presented in Appendix A. A well decommissioning profile for well C3828 (299-El 7-24) was 
generated by the Groundwater/Vadose Zone Integration Project single point of contact prior to 
the actual well decommissioning. 

2.3.2.1 Well Decommissioning. During backpulling of the temporary casing from well C3828 
(299-El 7-24), silica sand was emplaced from 383 ft bgs to approximately 330 ft bgs, granular 
bentonite (crumbles) placed from 330 ft bgs to 9.5 ft bgs, and a concrete seal was placed from 
the bentonite seal to ground surface. A brass marker was placed in the surface of the concrete 
seal. Decommissioning was completed on May 10, 2002. 

2.4 WELL C3926/299-El 7-25 

This section contains a summary and description of drilling, well completion, and well 
development activities performed during the installation of well C3926/299-El 7-25. 

2.4.1 Drilling Summary 

Drilling of extraction well C3926/299-El 7-25 was performed as a redrill of well C3828. The 
borehole location was set approximately 10 ft due west of the C3828 site. The well was drilled 
in accordance with the characterization plan for FY 2002 (Reidel 2002). Well summary 
information for this well is presented in Appendix A. 

Drilling of well C3926/299-El 7-25 using the dual-wall percussion method (Becker hammer 
drill) began on May 10, 2002, advancing outer 9-in. OD and inner 6-in. ID in temporary casing. 
Groundwater was encountered at approximately 338 ft bgs on May 13, 2002. Archive grab 
samples were collected at 10-ft intervals. No split-spoon samples were collected. The borehole 
was advanced to a TD of 382.5 ft bgs on May 13, 2002. 
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2.4.2 Well Completion 
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Well construction materials, filter-pack installation and initial well development, and annular 
seal for well C3826 are discussed in the following subsections. A summary of well completion 
is provided in Table 2 and in the well summary sheets presented in Appendix A. 

2.4.2.1 Screen, Riser Casing, and Filter Pack. A 35-ft 20-slot (0.020-in.) continuous v-wire 
wrap stainless-steel screen (with a 2-ft sump) and 10-20 mesh (0.0787- to 0.0331-in.) filter-pack 
sand were preselected for this well based on data from nearby wells and anticipated formation 
characteristics. The bottom of the sump was placed at 373 .58 ft bgs and the bottom of the screen 
placed at 371.57 ft bgs. The top of the screen was located at 336.56 ft bgs. The borehole was 
backfilled with 10-20 mesh filter-pack sand from TD to 10 ft above the top of the screen 
(326.8 ft bgs). Filter-pack installation at well C3827 followed the same procedure as previously 
described for well C3826 (see Section 2.1.2.2). 

2.4.2.2 Annular Seal. Approximately 10 ft (326.8 to 316 ft bgs) of annular seal was 
constructed above the filter pack using 0.38-in. bentonite pellets and a granular bentonite seal 
placed to 9 .4 ft bgs. A grout seal was placed from the bentonite seal to ground surface. The 
grout seal consisted of Portland cement mixed with no more than 5% bentonite by weight, in 
accordance with WAC 173-160. 

2.4.2.3 Final Well Development and Pumping Test. Final well development was performed 
on May 20, 2002, after the surface pad and protective casing had been set. A 3-HP electric 
submersible pump was first set near the bottom of the screen interval, with the pump intake at 
6 ft above the bottom of the screen. From that depth, the pump could only produce 11 gal/min. 
A pressure transducer was used to monitor water-level drawdown during pumping, and 

TM 

information was stored in a Hermit 3000 datalogger. Pumping continued until the turbidity was 
measured to be less than 5 NTU. Other water quality parameters measured during pumping were 
temperature, conductivity, and pH. Water samples (C3826_ 1, C3826_2 and C3826_3) were 
collected for PNNL analyses. The pump intake was then raised to 20 ft above the bottom of the 
screen, and pumping resumed until the turbidity was less than 5 NTU. The pumping rate was 
about 12 gal/min. Final groundwater-quality parameters are presented in Table 3. No significant 
drawdown of the water table was noted at either pumping depth. 

2.5 WASTE MANAGEMENT 

Waste for all boreholes was managed in accordance with the Data Quality Objective Summary 
Report for !LAW Well Installation - Waste Disposition (BHI 2002) and the Site Specific Waste 
Management Instruction Well Decommissioning, Maintenance and Sampling (Stocker 2000). 

™ Hermit is a trademark of In-Situ Inc. , Laramie, Wyoming. 
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2.5.1 Vadose Zone Cuttings 
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As discussed in the data quality objective (DQO) summary report (BHI 2002), waste designation 
samples were collected from ILAW borehole C3826 (299-El 7-22) at two locations (70 and 
170 ft bgs). Soil samples Bl49P3 (70 ft) and Bl49P5 (170 ft) were analyzed for selected 
radionuclides and nitrate per the DQO summary report (BHI 2002). 

Initial radiological screening (for sample shipping purposes) showed nondetects for gamma 
emitters and 18 pCi/g for gross beta. While gross beta was not discussed as a contaminant of 
concern in the DQO summary report (BHI 2002), after a discussion with the Bechtel 
Hanford, Inc. waste management task lead, it was determined that it was appropriate to compare 
the screening data with the 90% upper confidence limit (UCL) background value for gross beta. 
The published background value is 22.96 pCi/g (DOE-RL 1996). As shown in Table 4, 
laboratory sample values were compared to the 90% UCL as requested by the DQO, for site 
background data. All reported values are less than background. 

Table 4. Waste Designation Sample Results, Well C3826 (299-El 7-22). 

Constituent 90% UCL Sample B149P3 Sample B149P5 
Background (70 ft) (170 ft) 

Cesium-137 0.0919 pCi/g Nondetect Nondetect 

Strontium-90 0.167 pCi/g -0.014 pCi/g -0.149 pCi/g 

Uranium-234 1.1 pCi/g 0.336 pCi/g 0.611 pCi/g 

Uranium-235 0.109 pCi/g 0.057 pCi/g 0.085 pCi/g 

Uranium-238 1.06 pCi/g 0.46 pCi/g 0.423 pCi/g 

Plutonium-238 0.0047 pCi/g 0.003 pCi/g -0.008 pCi/g 

Plutonjum-239/240 0.0192 pCi/g -0.003 pCi/g 0.008 pCi/g 

Nitrate 99.38 mg/kg 2.79 mg/kg 2.29 mg/kg 

Waste from boreholes C3827 (299-El 7-23), C3828 (299-El 7-24), and C3926 (299-E27-25) did 
not require waste designation sampling. The drilling area and drill cuttings were monitored 
regularly for radioactive contaminants; no contaminants were detected above background levels. 
Drilling spoils from above the water table were accumulated in piles near the point of generation 
until surveyed by a radiological control technician. Spoils piles were approved for return to 
ground following clearance from the radiological control technician, the project task lead, and 
the waste management task lead. 

2.5.2 Saturated Zone Cuttings 

Drill cuttings removed below the water table in all four boreholes were contained in waste 
storage drums for final disposition. 
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2.5.3 Purgewater 
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All groundwater pumped from these wells during development activities was contained and 
transferred to purgewater trucks for final disposal at the Purgewater Storage and Treatment 
Facility and/or ModuTanks,™ in accordance with the DQO summary report (BHI 2002). 

2.6 WELLACCEPTANCE 

A well acceptance walkdown for the three completed wells was performed on May 21, 2002 (see 
Table 5 for a summary). 

Table 5. Summary of Well Drilling and Survey Data. 

Ground-Surface 
Drilling Northing" Easting" 

Well Name Well ID Start 
Drilling 

(Brass Cap) (Brass Cap) 
Elevationb Total Depth 

Date 
Finish Date 

(m) (m) 
(Brass Cap) (ft bgs) 

(m) 

299-El 7-22 C3826 3/27/02 4/11 /02 135195.921 574841.067 220.589 363 

299-El 7-23 C3827 4/16/02 4/26/02 134842.766 574694.485 223 .843 372 

299-El 7-24 C3828 5/ 1/02 5/06/02 134845.545 574518.125 224.801 383 

299-EI 7-25 C3926 5/ 10/02 5/13/02 134845 .913 574515 .171 225.028 382.5 

NOTE: Feet are used because field measurements were reported and recorded in English units. 
• Northing and easting coordinates are based on Washington State Plane Coordinates (North American Datum of 1983 [91 ]). 
b North American Vertical Datum of 1988 values rounded to 0.00 I m. 

2. 7 CIVIL SURVEY 

Well location and elevation surveys were performed on the wells in May 2002 by Rogers 
Surveying, Inc. The coordinates for the wells were determined using Trimble 4000ssi ™ dual­
frequency global positioning system receivers, operating in real-time kinematic mode. The 
horizontal control for this survey is based on a global positioning system control network 
designed and surveyed by Rogers Surveying, Inc., in support of the Hanford Site Mapping 
Project. 

Elevations were determined using a Leica Geosystems N3003 electronic bar code reading level 
and bar code rod. The vertical control for these wells perpetuated from horizontal control 
monument HSWB044. All coordinates are referenced to the Washington Coordinate System, 
North American Datum of 1983/1991. Elevations are referenced to the North American Vertical 
Datum of 1988. All results are reported in metric units with a vertical accuracy of +/-0.001 m 

™ ModuTank is a trademark ofModuTank Inc., Long Island City, New York. 
™ Trimble 4000ssi is a trademark of Trimble Navigation Limited 

Well Summary Report: 2002 ILA W Well Installation 

June 2002 11 



BHI-01647 
Rev. 0 

and horizontal accuracy of +/-0.001 m. Surveying was performed in accordance with the 
requirements of BHI-EE-01, Procedure 1.6, "Survey Requirements and Techniques." 

3.0 SUBSURFACE DESCRIPTION 

3.1 200 EAST AREA GEOLOGY 

The stratigraphy of the ILA W disposal site consists of the Hanford formation and the Ringold 
Formation overlying the Columbia River Basalt Group (Reidel 2000). Surficial sediments are 
mainly eolian deposits consisting of reworked Hanford Site sands and silts. 

3.1.1 Well C3826/299-El 7-22 Borehole Geology 

The first 6 ft consisted of fine sand and silt, and the sand-dominated sequence of the Hanford 
formation continued until 216 ft bgs. The sand was moist to about 6 ft, and then dry below that 
depth until near the top of groundwater. Trace amounts of caliche fragments were noted on the 
borehole log. The sediment was predominantly gravelly sand from 216 to 238 ft, sand from 238 
to 274 ft, gravelly sand from 274 to 293 ft, basal-gravel (Hanford formation) from 293 to 352 ft, 
and sandy gravel (Ringold Formation) from 352 to 363 ft (TD). 

Geologic borehole logs are included in Appendix B and stratigraphic information summarized in 
Table 6. 

Table 6. Drilling Information. 

Ground Surface 
Top of Hanford Groundwater 

Well Name Well ID 
Elevation" 

Gravel Sequence 
Hanford/Ringold Depthb Total Depth 

(Estimated) 
(ft bgs) 

Contact (ft bgs) 
(ft bgs) 

(ft bgs) 
(m) 

299-El 7-22 C3826 220.494 293 352 321.8 363 

299-El 7-23 C3827 223.370 272 indistinct 332 .5 372 

299-El 7-24 C3828 224.625 277 Indistinct 341.3b 383 

299-El 7-25 C3926 224.625 275 Indistinct 337.6 382.5 

• North American Vertical Datum of 1988. 

b Water level could be inaccurate due to off-vertical drill casing. 

3.1.2 Well C3827/299-E17-23 Borehole Geology 

At this location the surface deposit of silty sand extended to about 8 ft bgs, followed by basalt­
rich sand from 8 to 23 ft. Gravelly sand with fine pebbles continued from 23 to 29 ft, and then 
Hanford sand from 29 to 233 ft. This sand was slightly moist until about 130 ft and then dry 
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below that depth. A gradational change to sandy gravel occurred from 233 to 236 ft, and then 
sand again to 254 ft. From 254 to 272 ft, the sediment alternated from gravelly sand to sandy 
gravel with fine- to medium-sized gravel pebbles. At 272 ft, the basal-gravel-dominated 
Hanford formation was encountered. There was not a clear contact noted between Hanford and 
Ringold gravel formations, but there was a possible contact at about 358 ft as sandy gravel 
continued until the total drill depth of 3 72 ft bgs. 

Geologic borehole logs are included in Appendix B, and stratigraphic information is summarized 
in Table 6. 

3.1.3 Well C3828/299-El 7-24 Borehole Geology 

Sediment from the surface to 33 ft bgs consisted of sand, with trace amounts of silt and fine 
gravel. Sand continued from 33 to 234 ft. The sand contained occasional fragments of silt and 
clay, which were moist and reacted strongly with 10% hydrochloric acid. A possible paleosol 
was noted in a split-spoon sample at 157 ft. The sand was slightly moist until about 220 ft, and 
dry below that depth. Gravelly sand with fine pebbles was encountered from 234 to 237 ft, and 
then sand to 244 ft. Sandy gravel, again mostly fine to very fme pebbles, extended from 244 to 
262 ft, then sand to 277 ft. An abrupt contact with sandy gravel at 277 ft was the basal Hanford 
gravel sequence. The gravel was occasionally cobble to boulder in size, with several intervals 
with silt coatings on gravel. There was no clear contact between Hanford and Ringold 
Formations; no open-framework gravel was encountered at this borehole. A large basalt boulder 
was drilled through at 367 to 369 ft, and basalt-rich gravel extended to the total depth of 383 ft. 

Geologic borehole logs are included in Appendix B, and stratigraphic information is summarized 
in Table 6. 

3.1.4 Well C3926/299-El 7-25 Borehole Geology 

From the surface to 36 ft bgs, the sediment graded from slightly silty sand to gravelly sand and 
sand from 36 to 230 ft . This borehole also showed traces of silt, clay, and caliche fragments , but 
not to the extent seen in well C3828. The sand was slightly moist until about 220 ft and dry 
below that depth. Gravelly sand was seen from 230 to 235 ft, and then sand to 240 ft. Gravelly 
sand to sandy gravel was encountered from 240 to 259 ft, and then sand to 275 ft. The basal 
Hanford gravel sequence started at 275 ft, with gravel up to cobble and boulder size. There was 
no clear contact between Hanford and Ringold gravel, as sandy gravel continued to the total drill 
depth of382.5 ft. At a depth interval of approximately 368 to 378 ft, the silt fraction in the 
gravel was a very dark brown (almost black) then back to a light brown, as seen earlier in this 
borehole and in other boreholes below the water table. 

Geologic borehole logs are included in Appendix B, and stratigraphic information is summarized 
in Table 6. 
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The uppermost aquifer in the vicinity of the ILA W disposal site is within the fluvial gravels of 
the Ringold Formation and flood deposits of the Hanford formation. The Elephant Mountain 
Member of the Columbia River Basalt Group forms the base of the unconfined aquifer. 
Drawdown information from well development pumping is shown in Table 7. No other aquifer 
testing was performed. 

Table 7. Pumping Information. 

Well WelJ 
Groundwater Final Flow 

Level Rate 
Name ID 

(ft bgs) (gal/min) 

299-E27-22 C3826 321.8 13 

299-El 7-23 C3827 332.5 11 

299-El 7-24 C3828 341.3• NA 

299-El 7-25 C3926 337.6 12 

• Water level could be inaccurate due to off-vertical drill casing. 

b Pump was of insufficient size to generate a drawdown at these depths. 

NA = not applicable 

Drawdownb 
(ft) 

0 

0 

NA 

0 

4.0 REFERENCES 

Pumping 
Recovery 

Duration 
(minutes) 

(minutes) 

99 0 

75 0 

NA NA 

88 0 

BHI-EE-01, Environmental Investigations Procedures, Bechtel Hanford, Inc., Richland, 
Washington. 

BHI-EE-02, Environmental Requirements, Bechtel Hanford, Inc., Richland, Washington. 

BHI, 2002, Data Quality Objective Summary Report for ILA W Well Installation - Waste 
Disposition, BHI-01603, Rev. 0, Bechtel Hanford, Inc. , Richland, Washington. 

DOE-RL, 1996, Hanford Site Background: Part 2, Soil Background for Radionuclides, 
DOE/RL-96-12, U.S. Department of Energy, Richland Operations Office, Richland, 
Washington. 

Reidel, S. P., 2000, Second !LAW Site Borehole Characterization Plan, PNNL-13283, Pacific 
Northwest National Laboratory, Richland, Washington. 

Reidel, S. P. , 2002, Characterization Plan for Fiscal Year 2002 Immobilized Low-Activity Waste 
Site Characterization Boreholes, PNNL-13283-1 , Pacific Northwest National Laboratory, 
Richland, Washington. 
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Resource Conservation and Recovery Act of 1976, 42 U.S .C. 6901 , et seq. 

Stocker, D . E., 2000, Site Specific Waste Management Instruction Well Decommissioning, 
Maintenance and Sampling, WMI-WELL00l , Rev. 5, Bechtel Hanford, Inc., Richland, 
Washington. 

WAC 173-160, "Minimum Standards for Construction and Maintenance of Wells," Washington 
Administrative Code, as amended. 
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WELL SUMMARY SHEET 
I Start Date: 3 - '2Jf- o 7 I Page: 1 of _i__ 
!Finish Date: 'i - ib-O:L. I -

WelllD: C 38J.~ Well Name: ). 'I 'I- F / 7 - :i ,< 

Location: SW of P'-<r-~Y _ 2oo-fod· Project: C.Y ~00:1.. TLA W Dt-,1/, ·i,.o 
Prepared By: L. 'b. Wa. /I<,. /­
Signature: #,bL. /L 

CONSTRUCTION DATA 

Description Diagram 

Signature: /1 / _/ ~· _ .. ,~:,..,::---
GEOLOGIC/HYDROLOGIC DATA 

Depth in 
Feet • Graphic 

Log Llthologic Description 

'",~oo::~:h;:: C,/e,~:;• c::•~7 i! I! j : : : 'ffl1 o -}'t:f 1; o, - o. 5, G=v:: _:•, II 
1-_.!.l~<•~~"'----"'"'-"l..s..!CL..L----"'CWlJ"'-'-...:_--i l . ll l ... l - ._.-.· .. · : .. _·'._:_~.:.~ .... ·: .• :;:,:1_-----------,~-=---....J ; .-!'1,~~l"; 

1----"~"--'---'--q.,_,__u_,__' ______ --j !_ !rG: !_. 1.1. ~ .. rf_,, 1_1 - ·::.::·-::::::::::1---,---,---s-:.,-.-,,.j.-v-5-AN-D---I 

, , [,1-+-i-i- ;,-H , ,., 
5 

- ::_.,: __ ·.;-_::::::-_:=_·.:_·._:_:_·.:_.::·.i,:_:.·_:·:.'·.:.· o. c:; - ~ 
1--------------- --j I 'h l i i }l:'l I .,_ 1----------------l 

T~m;~~~l t··'~_:;c,':.t// I 11lr- ! ! ! fr I =hi\\}}/ b ,_ 2/t,' SAA!n 
l---+~1.1.,,--~_l:l--""""'-'-....... "-"'-Ll---l ! 11, ! ! ! ")1 ! . . . . ,:1-=---=--!...Q. __ ::::..!....J..L.JLJ.L__ __ -I 

•. .;! • • • • • • • • ·.:.:·.:.::::~:::,. 

1-------- ----------1 1._ 

1
1t.,l. :,_ :_~= ~,:_ ~-

1~-~;,_ 1,_ - ":,:=.: ... _:·.::..-=;:\+---------------1 
fL '"~-a111e•· I /J)r-1/ ea~,•i,,o: ; r.' 5·,-, :; __ :._'.i_,\_::_:._;_·.:_~:::.·_:_::.::{: __ :_;: 
r,: 1 m " 7 ) 1'b 111 )-Jd ) V- .f---------------1 

1---~'--''-,.-"'."s=-,'-' ........ ,'"" 1"5'----
5 

+-:=ae~4+/h~c,~ 4L __ .; --, = \\J}{ [Af---------------1 

+). y O I - 32 /, ~ 3 J = //?.ff.f--------------J 
75-://./\{.1-------'--------l 

- ·:_._:·._._·:_;_: .. _:_:_--_;_-.·: __ ::::_.-:··.'.1----------------I ;,,,~t,,:.,..rl' 
1----------------i 1. H_1_{. !,: :_i_ I, ~--t-~ l_ - ·_:<::.-:-:':°:':/: 

,. - .:,·:· .. ·:·,·:•:)----------------1 
r;~nular Benfon,"+e ! ui ; ; ; l)rrl ! - / /:_\!/i---------------1 

1---=JJ.1.,=~..L!/"~',..L---"'-S_.,,_ca"'-L-/: ------l I-.- •:_:\:::.':/• .. 1--~-----------l 

q,1.J ' ~ 1r:n.0
1 

_·:_:·~::_ ::-:;:/ •. '--------------1 ·._:,:_:,:_.;,;. ,:, 

- :::-:•:-:·):/.\:1----------------l 

/,~ ;,t;\;~:.-1------------l 

1----------------1 i.'. ~ - -.r.· 1_'_ 1,· I, ~-r.·~ .. I, = )\\:}:\\t----------------i E ~ H - :_'.: '.-.:://·::;_·-1-----------------1 

1------------------j I,,, l}.~, t_,_,_, i.·,,, i,,, i.,, J,,~•d: __ )., !_',,. _ :-:\--:--:-:::::-::1---------------l 
i,~ - V!~~I :-:~-l:;~.\:}/~ 

Original to: Document & Information Services, H0-09/HWIS 
Distribution by DIS: Environmental Technologies Well Coordinator. H0-02 

BHI-EE-189 (02-20-2002) 

Well Summary Report: 2002 ILA W Well Installation 

June 2002 A-1 



Appendix A - Well Summary Sheets 

WELL SUMMARY SHEET 

Well ID: 

BHI-01647 

Rev.O 

!Start Date: 3 - ::2 q _ c, :J I Page: z f 3 
IFinishDate: 4-i./.-.-o-:Y 1 - 0 

-

Well Name: 29 q - E / "7 - 2 7 

Location: SW of P1.<r-e.Jc 20-0 Ea.s4 Project: CY 2002.. TUiv.! ,-.,~,•JI: .. ~. 

Prepared By: Date: Lf-/f,,-oz ReviewedBy: C,5>, 1, }.l) ,f,V'~ IDate:Q/c,/ur--
Signature: 

CONSTRUCTION DATA 

Description Diagram 

Original to: Document & Information Services, H0-09/HWIS 

Slgnature: ( f.._ W ------
GEOLOGIC/HYDROLOGIC DATA 

Depth In 
Feet Graphic 

Lithologic Description 
Log 

f5a.._ t:}:\\\1-----------------1 
_:.;:-:.::.:~.:.::;.·:.· 

- :\:>::·.'.•,/::_:1-------------~ 
- :::,::::::.:.·.:,: .. \--------------1 
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Appendix A - Well Summary Sheets 

WELL SUMMARY SHEET 

Well ID: C 3 ;;)_ Well Name: 

Location: 2. 0-0 to s .f. Project: 

Prepared By: Date: £f - J , - o]. Reviewed By: 

Signature: 

CONSTRUCTION DATA 

Description Diagram 

1--------- ----- -1 I I I I I I I I I Il l I 

J.----'C...C...C..:...:C'--.:;J-1...-"'-"'=- ....... L..L.-'='--- I I II I II I I Ill I 

1--- ------------1 l I I I I I I I I I ll I 

Original to: Document & Information Services, H0-09/HWIS 

Signature: 

Depth in 
Feet 
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Lithologic Description 
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WELL SUMMARY SHEET 
!Sta.rt Date: 4 - 11- 0 ::2 I Page: _J_ of 3 
IFrmshDate: L/-30-0:il -

Well ID: C38:27 Well Name: 2. 'f 'f - E I 7- :Z 3 

Location: SW o+ PL{r-Pr 01'1 ~c.roE +enc.I');,.,. Project: CY ioo~ ILAI.N' Di-t/1 '11tc. 

Prepared By: /,.,t) fAJa/ket- Date: '/-3<'-0'J. ReviewedBy: C5 lJ(2l"v--\ I Date:3//i?"feZ---

Signature: 

CONSTRUCTION DATA GEOLOGIC1HYDROLOGIC DATA 

Description Diagram 

Depth in 
Feet Graphic 

Log Lithologic Description 
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WELL SUMMARY SHEET 
!Start Date: 4- I 7 - O ~ I Page: ,:2 1 3 
!Finish Date: 4- 3c,-o.2, I - 0 

-

· well ID: C 38-:J.7 Well Name: 2 '! 'f - f / 7 - 2 ~ 

Location: Swor P1.1r-r•r: ovi 2oof fo,c.e/,,.,p Project: CY 'l.l702 llfl.W J),-;//,·11.q 
Prepared By: l ,"D. Walke,-

Signature: Signature: l' ._... 

CONSTRUCTION DATA GEOLOGIC/HYDR"al.OGIC DATA 
Depth in 

Description Diagram Feet Graphic 
Log 

Llthologic Description 
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WELL SUMMARY SHEET 

Well ID: C 3817 

Location: S.W o F Pt< re x- 011 200 E Fe 11 c.e 

PreparedBy: L.1:J. Wa.ll<er Date: 4-30-<>~ 

Signature: ,?{' ~ a/~ 
CONSTRUCTION DATA 

Description 

ID-2D mesh 
3:23.C)f - 370. c; I 

I f I 
$ OC...9~ : 3 7t>.5 -I> 37:I 

Wellscrr:en : 

Co,,,/- . t.,,,',,.'f. Wta b 

0 . 0:20 - i11 . sfol: 
3'3~ , q~'- ~L8 /{")' 

Diagram 

BHI-01647 

Rev. O 

lS!a_rt Date: Ti-1 7 - o:;, I Page: -3_ of 3 
IF1msh Date: l/-3~-o-:, I -

Well Name: 2 q q - E 17 - 2 <. 

Project: CY :2.0<YJ I LAW !),-;/1 1' VJ0 

ReviewedBy: C:...'---'·-- ......_ __ ...:. "<l.2- 1Date:c-6"\~_'l\u ... 

Signature: c- t\.. _ n • """"' ~ _ 

GEOLOGIC/HYDR~OGIC DATA 
Depth in 

Feet Graphic 
Log 
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- ~ , ..... 

Lithologic Description 
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WELL SUMMARY SHEET 

Well ID: 

BHI-01647 

Rev.0 

!Start Date: 5 - IO - o '.2 I Page: I f 3 
!Finish Date: S-/(...-o2 I - . 0 

-

Well Name: 2 C,q - El 7 - 2 S 

Location: 'SW of P<...<r-ex r.t, 20c,E ~chcc/,·,,,e_ Project: C.Y ;l.00~ ILAW D ri I /1 '1-1tl 

PreparedBy: L.T:>. Wo.lker Date: S-tr,,-02. ReviewedBy:r..,,S /,..!(ll{;~ IDate:~.: , __ 

Signature: /4,-:f_: _,,,,.,,... Signature: / _/ ~~ 
- IV ... 

CONSTRUCTION DATA 

Description Diagram 

Original to: Document & Information Services, H0-09/HWIS 

GEOLOGIC/HYDROLOGIC DATA 
Depth in 

Feet Graphic Lithologic Description Log 

• • • •. • , I 

_ :;:,:-::·::·.'._-/:" D - I 5 : Ct<Ls/i~c:P roc.k 
• • .•. •.-'7=: ::. cfl,-. • II De> rO 

- 'f?.~.:•:.* I 

,·:~·,:,·,•-:, I, 5 •- q ': Sf ,·ei, tfv L· / tv - -:-:-:.:-:::-:-~ s A VN I , 

- ::~:-:-:-:::, I-+ 1) 

25" _ '.:'.}(t '? '-11 '• G,.,.velly SA/Im 

·.·.·.:.:::•. 11 '- is'= SAND -:.:;:_::..;..;.:.:~j----..,_,..'----=-'--'-'-"--""-----l 

=I//// 1s
1
-3b': st/QI.ti,, S,·JJ., 

so :.·:.·::: SAN-T) I 

- ·.: •.:_ :·: =.:_::.~~~t-------=-'-'-L..L......._ ___ --l - .·•:.· ·. ·.·.·.·.r---,----------- ----1 
:: __ ~-.::-::::.\ 3", _ :) 3D' : SAN[) 

- _: :.::::·.-:-:::•·r--'---'--="'-""'-""----'----'--=-----l 
- :':=::·-.---:-::::-=.-:r-----------------1 .... ,•; : .·.· :. 
-·. ·.:: :~: :t----------------l 

, s_ l//./;'.-_-------------1 
·••. •· .. . - :: : : ·. ·.·.- .-.. r-----------------1 .. ·. ·.: .·::: 

- :\:; .... :::=::/!·~·. 

= :??.~//(,---------------t .· .. ·.·.·.·.·.·.t 
fD0-;, ,:::-::·•:-:-.:.·1-------------1 

······· ·-·· .. ··· ··· -:~:-.-.~ .:-:·:·::::•;--------- -------! 

= Wf@.---------------t 
-:::•::.:,:.:-:::.~: 

!:ls___.,. .. _. .. .-,.:; ·,1----------------l 

= JWN!:----------------1 
·.\ ·:: ·•·.•.·. 

- •• · .•;: .. : f !f----------~----1 

- /??(?----------------1 
Distribution by DIS: Environmental Technologies Well Coordinator, H0-02 

BHI-EE-189 (02-20-2002) 

Well Summary Report: 2002 ILA W Well Installation 

June 2002 A-7 



Appendix A - Well Summary Sheets 

WELL SUMMARY SHEET 

Well ID:· 

Location: s w ,,.,r Pur-er On )(Jr,£ Fe~cc.1, .. ,,. 
Prepared By: L. D. Wa:. //(f',... Date: S - 11.,- c,2 

Signature: .-rE O 1 ,,:;?~ 

CONSTRUCTION DATA 

Description Diagram 

Original to: Document & Information Services, H0-09/HWIS 

Bffi-01647 

Rev. 0 

I Start Date: 5 - Ir? - o :J I Page: 2._ of 3 
!Finish Date: S- ICo-c:,.2. I -

Project: CY ).(}o:J ILAW /J,-;/1,'ha 

Reviewed By: C-5 I .,v'.(J._.,J1.,._;Y 16ate: :z-;--124/~ _ 
Signature: /',,/ .,,/~~ 

GEOLO~IC/HYDROLOGIC DAT A 
Depth in 

Feet Graphic 
Log 

Lithologic Description 

150 -------= lEMf t------------ -----1 .. .. . . , • 

- -:::::·::::·::~:\_•:-i-- -------------i 
- :·_.:.:-;~_::~:~·:::.----- ---- -------l 

17 c- :,:,:-::.-:-:-:-: 
...I..__ . ·. · : . · : . . . . .... t------- ---- ------1 ...... . · :: / : . 

- .. ... · .·.·.·.•.1------ - - --------1 

- ;}'./-;){:_.1---- --- - - --- -----4 
- :-·;•·:·::::-:-:-,t-------- - - -------1 
-\\/(:~{/---------------! 

2 OQ__ . · .. . •.. . :t-----------------l 

-)):\//it----------------1 
]if /{t----------------1 

2 2 5:__ ..... _.' . ·: ·:.·. · _ ->Sf Jt---2_3_0_1 ___ ~_3_5_1_:_6_=_v_e_ll-;,,----1 

- ;p:-·. ·. :.~ •:-. SAN!) 

_?:f:t;.).: 235
1

-> 140 1 
·. SAND 

Q0c:> V .. :c,• I 
--~~~-~~'i 21/o • :;_4~' , r:.....,vpff., 5ANn 

~~O'.,Q I 

2.SQ__ ".'a:n]'.;. ~~-~ .. ~'l------ - - --- ----1 =• i.s '- ,sq
1
, S•nci!, f.,PAVFI 

::::.:.-:,:;:·-'/? 2= '-.. ;:1.7c:; 1 : ,AM t-i - :-{•:: .. :-:.:-:-: , 

;;_ 7c;--rt?t:~ 
- ~~v.'~. 

.. · . ,. ]_75 I~ 38.2 5 I 

Distribution by DIS: Environmental Technologies Well Coordinator, H0-02 

BHI-EE-189 (02-20-2002) 

Well Summary Report: 2002 ILA W Well Installation 

June 2002 A-8 



Appendix A- Well Summary Sheets 

WELL SUMMARY SHEET 

Well ID: C3 

BHI-01647 

Rev.O 

1-S_ta_rt_D_a_t_e: __ -~O.,..-_o-=--iPage: 3-_ of~ 
Finish Date: 5 - I " - o ~ 

Well Name: 2 Cf q - E I 7 - 2 S 
Location: fence/1' e Project: CY 
Prepared By: Date: 5 - I "-OJ.. Reviewed By: {,? 

Signature: Signature: 

CONSTRUCTION DATA 
Depth in 

Description Diagram Feet Graphic 
Log 

I lj), 
1---- ~~~ '-'-+-~~ ~ ~-- ----1 l I:":" 

i---3"'-'--~""-----'-"'~~------i 1 ; -?I✓ 
1 .... ,,,i,, 

1-----------------i I : .;, 1--="-'-"'-'--",.,,,."'---=...L.W~-~~-- ! rri.;n~ii-!~-J;f"~ 
1----=c.c,_ ...... ....._ ___ ~~~-----1 I 1ir 

/ 

1--------; • L~- , , , :r-..J . 

1--------1--"-~~---I I l!itffilW I 

1----------- - -----i l l! lll l lll lll 4o 
1--=-'-::>....L---''-'-.!l"!-'-'.l.-....=-----=--=-~~..._---i ~ ~ ~ ~ ~ l ~ ~ l ~~~ i 

1----- --- ----- --- ---i 111111 1 111111 

l-----"'"""-'L---'--"--=--'<..L=---'-'-=.L-----"J--'-"-':,,"1L1'-j l il !i i i iiili i 

Original to: Document & Information Services, H0-09/HWIS 
Distribution by DIS: Environmental Technologies Well Coordinator, H0-02 

BHI-EE-189 (02-20-2002) 

Well Summary Report: 2002 ILA W Well Installation 

June 2002 

Lithologic Description 

T = 3g;z , 5 1 

l!JQ./-er- fc.v = J37 b-<' 

5-

A-9 



Appendix A - Well Summary Sheets 

WELL SUMMARY SHEET 

Well ID: C38;).'8 

BIIl--01647 

Rev.O 

Start Date: 5 - I - o 2. I Page: J of 3 
!Finish Date: s-10-02 I - -

Well Name: ;J. 'i q - E I 7 - :2.. 4 

Location: 5 W o~ · Putex DI\ 2ooE f:er.ce l,·ne Project: e Y 200.l_ Tl AW Dr-t'J/1·11<1 

Prepared By: L , D. [,I.fa / k e. t- Date: 5-(0-02 Reviewed By: .~C,· viA,i1C.r-""f' / IDatet y};t;/a 
Signature: -~ /4 z' .-?,,a 

CONSTRUCTION DATA 

Description Diagram 

Original to: Document & Information Services, H0-09/HWIS 

Signature: r _/.,-;~ 
GEOLOGIC/HYDROLOGIC DATA 

Depth In 
Feet Graphic Lithologic Description 

Log 

C>-~~~r----:--:-,, ---:-------i 
-{if}{ 0 - I 5 : Cru.she& roc.k 
_ .. , .. .. .. cPr;/J OorP 

. • ·.• . ·:. •• •• ·. ; I I I -~:.,·:-:: .. :.:=:~, /. 5 ~ Cf : S/,·Qhtlv S.- 'h 
:.' :~: \·.:•:.:': SAND 

- ::::•:::•.:~:::; f I 

.25'_ ::-.:-.::::::-.::::: q • /3 ; SAND 

_/\~.'.\\ I 

·:·:·:·:\~ /3 
1
-+ 3~ : \l,·c. L+J\J 5 ·/lv 

- ::::,\/.\? · -s·A ~ ' .·.· ·············· ND = ;·i??(?--------------4 
50 =~fl~\~ 33'~ m' SAND 

- ~:~{:\.:.\~=.:{,----,-------------l 

75 -f}/{It-------------------1 
·= /::(\/{t-.---------------1 

I oo -({@}'1-------------------1 
=;_@i?Mfi--------------4 

"~l!f I?Jit------------l 
- :. ·.·.:.·:.·.•.t----------------1 

::-.::::::::::·,:-.:_ := \f Mtt---~----------l 
..... . · : .•:.•) 
··.- :-·- :•····· 

Distribution by DIS: Environmental Technologies Well Coordinator; H0-02 

BHI-EE-189 (02·20-2002) 

Well Summary Report: 2002 ILA W Well Installation 

June 2002 A--10 



Appendix A - Well Summary Sheets 

WELL SUMMARY SHEET 

Well ID: C 3gig 

Location: SW o-1=' Pur-ex Oh 

Well Name: 

Project: 

BHI-01647 

Rev. 0 

I Start Date: S - ( - o ~ I Page: ;z_ f 3 
!Finish Date: c;--10-02 I - 0 

-

CY 2002. ILAW 
Prepared By: L. D. Wa. I Kr, 1- Date: 5- JD- 02 Reviewed By: ~ [../,1ll;v'r' !Date::S-t z-,f'zn 
Signature: ~ ,,,_,,, ~ 

CONSTRUCTION DATA 

Description Diagram 

! ~n r;. !iii 1:111: i I l Vi "vltl,ty-Vl ¥ 1---------------t l i".lf : ir;,r = f' ~. 
' ,,,,, -!;. ' ' r Yi' ' 

1---------------i i 111= ; n z i ~ l I 
I Hf"i/1~v r 

1------------- --i l ""r J.r l1y;i: }i,,, 
= · i , ,r: . .-1,. , • I 

1------------ ---1 l ·1 v'yl '.ti/ ¥'Vl~ 
1 ;;I~ 1;. ryrr, 1--------- ------1 l 7:YJ, ,ti,¥1 
11 , .n'i /ri: , lt 1---------------1 · 1 .. VP' --A . . 1 -r 1: 1, 11 ryj 

f--------------, l ,). i. 1-1 }Viif b 
1---------------t I '[ rV~1J.f ~{;. 
!--------------, i . rrV) y1; vi 
1----------------i 1 !

1
rrrJ fl'Yth 

i J tvv1 {) ri 1---------------1 ; : ; · Y: Vv: ?' Y 
1 
1
, -r-r nt,;, n+ 

f--------------1 I (;,J,,H (J, ~Ll 
1---------------i ! , }lA)-i::,lJ. /J 

i ·1{-rlh~ trr
1

: 
1------- - - ------1 I , 6 ,(-t.f.;,)-1 

1----------------i I Yi.+rrl-ift, 
1--------------1 d-rr(,v 11 I~ ; ,,,;,1.r .. ,r, y; 
1---------------l l }))1,v. 0.). {I: 
1---------------t 1,1 f {'J~)~f 

: HYV: :: }V:f 1----------- ----t: . :Ty,, ,:,; . 
! ,I)~ v.,.=:1. 

1---------------i 1 :}) ; ~ i- ! ,(( 
1 U'; ,-1.1.r,Hv 

1---------------i ! : ¥} i/i j), If}. 
I,) );J.', r'l.i-

1---------------i ! ·H, ,l' ~ ="i.-v. r 
1 , ~!I! 1,; ; Yi,, 

1---------------1 1 , .r ~ (v/fl; ; 
! ' '=yV= , Yr{), , 

1---------------1 l ~ v(1-'1i .r11 
1---------------i i , lJH,'J tr 
1---------------t ! 11: { ,l' VV).i'I i . •(Ii vu-: r} 
1---------------1 i rf) ~ i".i'Y

1

l; ~• 
1---------------t i 11 rilr-i t;0 I 

1 ,;,/;111 • 1). r, 
1---------------i 1 i fJ,,I,(~f 11,f,i 

i 11. 'Yl 1, 14 -U ¥1 
Original to: Document & Information Services, H0-09/HWIS 

Signature: ~/-, 
GEOLOGIC/HYDROLOGIC DATA 

Depth in 
Feet Graphic 

Log 
Lithologic Description 

I So --------~/-:: :.-~ /:::·.:~:~ 
-:_. :_:,:_::,;.;.,::t------------- ---1 .. . , ..... . 
- ·::"·/·/:/;;1--- ------------l 
-??\??;i-----------------1 
- .. :·:.<::•:::::::::: 

175_ :/:\\?/1---------------1 
- :-:-:-.=.=.::.:·:·;-----------------1 ·:.: ·.:·:~:: ::.: ::. 
- (_:'-:: ::::::::.'.t----------------1 - .· :.·.· .·.·.·.·1----------------I .. ·: :.·.·.·.· .. .. .... . 
-::·::• ... :>.=::::::--------------! 

.'.lOQ__ :./·/\::_/••I------------------! 
.. '• ...... -:.·.·.·.·.·.·.··------------- --1 
:·- :::: ::.:·...-.~·.:: 

- -:•·:::·,:,.:-: ·;::·i----------------i 
- .'<· :-.=: :·.:.=.= ·t---------------l 

·.' ... ·:·.-:-:, ·~·:": 

22~~/Y/f: ___________ -1 

- :::.:-:-:-:-:::-.:-1---------------t 
:~•:.~:: 23'-/ '- 2 37 ': C..,..v,. /1., <; Jo.fr'> -!"-.,,_:~·o:~ 

25~1,::,~~ :::.' :.A~,:PAVEl 
~~ I 

- ,,·-it:P.1ff.~,oq':1------------- --l 
~i::.:e~·-1 = ¥-tt~~'-'"i'.1------------- --l 

-}}.(_:j{{ 1._(,_i 
1
-+ -;.n__~_ :. __ St.ND 

:2.15-?:-:·/?i);; __________ _ --1 

. ·<~:i 211
1
- 28/,,

1
: .\·IJ\I r;,ctnrlv 

GRAVEL 

Distribution by DIS: Environmental Technologies Well Coordinator, H0-02 

BHI-EE-189 (02-20-2002) 

Well Summary Report: 2002 ILA W We/! Installation 

June 2002 A-11 



Appendix A - Well Summary Sheets 

WELL SUMMARY SHEET 

Well ID: C 3 g 28 

BHI-01647 

Rev.0 

Start Date: 5 - I - O =< Page: _1 of ..2 
Finish Date: 5- 10 -oi 

Well Name: 2ciq_- EI 7- J. l/ 
Location: ~ W ~ r-cX Cl, 200[ fc ~be li'ne j!>roject: C '(_~pc, 'l. TL A IA/ Dr-i/lh10 

!Date: }(2';( dU-Prepared By: L. t). Wo / ke_r-
/~~ 

Date: 5- fO-o~!Reviewed By: t,:::-5, e,,J~f,61,v\ 
Signature: CUM,/~ Signature: 

CONSTRUCTION DATA GEOLOGICIHYDROLOGIC DATA 

Description Diagram 

Depth in 
Feet Graphic 

Log 
Lithologic Description 

~ 3C>O 
t 1,i~iH fi, 0 ! "---t~A"~*--------------1 

~------------ ----l 1 ~¥i.r,). {/, (V! 1 -..f:>'r~15.\i!el-------------- ·- ·--
. . ·r ;, · v•l1 . 

1-----------------l I k. i 1;v.l-J )1 Yl
1 

1 
I i1-fi, Yr'l t~ I 
; .,':..-\r: ;,Vr~ ! : ; 

I I 
I lj(G,{tJ1,f fi I 

1--------------i \ vJJ,F.;11 ) 1d I 3:2 G-R , I , , ;1v,(, vr.· , , 
1------------------1 1 f [4 k.LU.~r.l 1 

51-/ 1(a ) q_ virfl: 

330.0'- 383' ~ __ii 
'7,iry-y 

~ 
~ 
~ 37im-____JI 
--
--
--

1./0Q__ 

-
-
--

-
--

--

--

Original to: Document & Information Services, H0--09/HWIS 
Distribution by DIS: Environmental Technologies Well Coordinator, H0--02 

BHI-EE-189 (02-20-2002) 

Well Summary Report: 2002 !LAW Well Installation 

June 2002 

TT):: ~.8_< t 

Wa~... /#011,. I 341 ~ 

5-b-C:,Z 

N°1-e : fL·:, bote hole hcf 
s-1-t-a io t..1- =ex,~ ii- -1-o 

r,-o/e~ _ ~.S _ _ a. we// 

l'\c.c~- ~ .LL_,_ -~---1--JJ 

~L,.. }pv~ I n...,.La hlv 
.IJ. . ~ ./.,, ,.., ++ - Vf' ,-./..,', r7 I 

L- ,--e_~/e . 

A-12 
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Appendix B - Borehole Log Sheets 
BHI-01647 

Rev. 0 

Well ID: (38.2.l. 

Project: CY ZC,-02 

Sample 

BOREHOLE LOG 
lwellName: 2'19- E(7- 'J? 

I 

Page:_/_ of__ll_ 

Date: 3 /)_ 7 / o °J 

Location: 5 W oF Punir / .'.2.0o E 

Reference Measuring Point: Gr-oc.u-,c/ Su,-face 

Sample Description Comments: 

Depth Graphic Group Name, Grain Size Distribution, Soil Classification, 
Color, Moisture Content, Sorting, Angularity, Mineralogy, 

Maximum Particle Size, Reaction to HCL 

Depth of Casing, Drilling 
Method, Method of 

Driving Sampling Tool, 
Sampler Size, Water Level 

i.E!J Type & Blows & Log 

0 
-

-

-

-
5-

-

-

-

lo ---'t. 
-

-

-

15 -'-' 

-

-
-

20 
-

-

-

-
25 

-
-
-

No. Recovery 

Gr«i, I s .. ..;. 

Sj.l, t 
s,..,.. 
' -# ( 

(T( . 

:.:::,:-:-:· '=,' - =i..1b' ·. SANh ( S) 

)/:/)-:'I--_ ___,-f_,_r_-_,5~'/o'--.IU..!t:-."~v"-'t'.=--L-/,__Cf..L.Jc:;-l...-_,_/::c.O~O_,o/-=-~~5~Q'--'n""-,,()>e.+--l-!"li' • ..::..o_' •.:....:...1.,,__::i ''-"c;._'_=----=-s,f.lt!.l,l=---1 

:· .. _-: ·( ': -:_ '.°,}-_ij..!t-.____,,_5.L·.L /' t!....:.... _::,:G:..:.""=V"-s;...J./___,R:,__.- ,,.,·~..__~fj'-'"'---l~o!J~;;._ ......... l __ -+-d_~ 9,:_,"=..·....:"..!.'-..!fu.!:'...!:1---1r.!Ul fV' Alu/~ 

/) /}1--..!.l>lc.c10,,_,_'L.1 fy-1---L'' Ct.!k.,!.S~,a..1.N.L..... __ 5.;c•<?o,:"n,;;.·- /Jl'....-_<"u:··.114-_..,_ ~ . .,."-'-'//..__. "-" "Cl"l£'<'RQk..>l-a"--"-'~A!L!..J/ "'1-.u...;I':tc.._ ___ --J 

'"., 
~ p' I 't-
.wu_.,1-----1{};/•;:.l-1--_ _,...(?::f")·:"'.1..,,Y"l-'·:~·:·;~,,.~-·--..!..·'~':~-7.~::K3:,o+ .. :!..r7-,,!.!oq~/~/~:: ·~~c~~:.l.;it.! ,..OJ_Ie!..~-::: SL/.;_,.;;..~~"'':t ....... ,:",r....·..L ...... :.l,::~;'--'-__ •..,,..,.,..P::~,)~~:,-~:,__':.::'~:•~en.~/:,:' s:~~~~~:;:, .:~1,:,-'.:'~~ 

qc,7. ·.·.·.•, '. I 5pWl1 
th .. 

d, • .,· 

.s.,1,-~ 
"'-=--"-'-1---r-e_C_, -1:rx~l---l-b-,-,__: -,:--"'k"'_rJ-/-1-:-,.-/ ___ · -,_--.,,.-e_J ___ .fi_i,,-----+--~-, .-. -b-:-~-,-fo-1-_0_/"C_j_; ,--,,-l~ 

5t..., 
.. 3 

n .... 

s,I,·!-
5r""" 

#"Lf 

Sk.,,_. 

5pl.-i 
~p.,.., 
#5 

,:,:_;/(,:\•;,._---------------------+--""~''~'-•I~~~"~/;.~•~• V ~••~"-"--< 

~:~ ;!J;g\:o----S_u_,._cfl __ ..,_e_,l~--V~.r:-~~~e _________ .... 11~1,~:~.:-:~:=;~•:-~-'·_: _S~o;~,/~__. 
•':·~·.-·,.:. ·.·. 2.0':bt"a' fo,...qrc..% ·v 

~: s~; ()If i.--""s ... ,.,"'-C"o"-JQ.'e.c ... ,,,_v_'-'l=~·•,...~--"'-A"''-¥ ,"'--------_-_,_--+-J:-~-;-,-:-:;-:-,..,-c /.-,• r-:-1-S-.-t-J-1 

rec. 
::·._:.:_:/).·----------------------l-2.-'5'-'-=---'6'-'-,.,,-"--"'......:..f;,'--l,,._ .. ::..:...,r-c.::.:;/,:..c,;,.<--'j, 

:::: ... ·-:·.i:.·.·J------------------------1......, ?~"'""'--...,.'--:i==-~'i'c., • ...,s_'..c,_·_S-::..,• ... f,,_, ,·"'--I l 
'(<" -:~:: Spw, J/5 

Reported By: 1. D . Wa Ike ;- Reviewed By: f:,.. S .- Va.lG.-"'\ 
Title: C9co/ CJq ,'rf 

Signature: /~ /~ 
Origmal to: Document and Information Services, H0-09/HWIS 

BHI-EE-183 (02-20-2002) 

Well Summary Report: 2002 ILA W Well Installation 
June 2002 B-1 



Appendix B - Borehole Log Sheets 

BOREHOLE LOG 
Page:_£_ 

BID-01647 

Rev. 0 

of 13 

Date: 3-Jq_ 02 

Well ID: C3~.2.b !well Name: 299- £ 17-2.Z Location: SW ,..,f Pu r-t" l( 7 2C>D E 
Project: CY 2.00;i. ILAW f\r-:11 /i,._ a Reference Measuring Point: t--- •b•/J ,,,,-Fa.er 

j 

Sample Sample Description Comments: 

Depth Graphic Group Name, Grain Size Distribution, Soil Classification, 
Depth of Casing, Drilling 

!E!J Type& -Blows & Log Color, Moisture Content, Sorting, Angularity, Mineralogy, 
Method, Method of 

No. Recovery 
Maximum Particle Size, Reaction to HCL Driving Sampling Tool, 

Sampler Size, Water Level 
'"-<. .s.s ---. }i;:i/\.:; 30- 01' PS~f L-b• ··· 
Sri;+ 

"IO'to 

;}?t}!.} 
SANn ( c:, - ~,·1... ·I~ .. -\-o a.l.c,v .. . q rr vi 

,, ,o.~ I ~- II - Sro,,,., 
#(,, 

,.,,, , I,,.,..., 'I., C, •.• .f) ·h- ~·Ii. Ir, '7. " r ~ .. Ca ( '•n - J 

- :,( ·:_":':_·.".:•.,\: 
3oi,.. C 5,- ?O 7., ..,.,D <O 7,. r .. - "· &:.. 3o' : G,d rv .. QHJ1'1, 

le>Yr?c;/2. /,.-~ - ·, l, b .. """'. 1 cf,..., ,_,J 20.i::'._ .. ; ,_,., , s hi :1 Sl.u• ·.:·:·::.:,:;_::, - •. 
·: ,·.·. ··· :·.:. 

C,. ,J) 1-•-k •• _/J tu .. te,I 5A Socn.,,, #'(,. 
35-'- Spli"t · ':/\\?{ 

,..,., ...... ~ -~c;,7., 
Ai., .. . f~ • Jo -1/o o/,_ I,.,.. io II- ,o -?o '7n,..,. I? - )pc>"'1 rrc . 

J 

oflu "f7 
-:-:-::·,·:·:·: rC'rctJ I f;. .... ,re. ur, 35 

I 
: 6 .... ~ 5«.,.nl- C. :)\\·\ 

0 I,,, A 1,_ ~•L 

-
orr;.', 'v• w£,./,. n,.i- II. 

.Ho ~ ~-~.:::.:_::I:~) )c.h,/ / r, M ~ !" a ... rO ,:P,-\1 11,e i ~ (Ar l1ta - Spf;.j. :;i;;); 
I 

l, 11 o I • ?K ~I·. ss #7 
'f~ 5rc- I e7t> o/. 

- ftg 
I-cc . 

S (;,.L J. ~ ~.-rl. 38,o'~ u~ .: 
. 

:55#g ,',. rL-- r .. ·,. -
~~nt> 

l.~!i: 
Jc,.,,1~. I- Gn:.L (... ___ /_ ,.,(,~ 111,' 

' -
SplJ 0.,/, __ ,.r • r- ~ 'J.. .--•• - ),- l<>o o/. J 

ifS-t;.J #q --~('. .· :-·.·.·::: 
'fi.s'-+'(7 1

: -4c-y 
- /:~/ti? H 

,1.. ... 'IS' Gr-e. L / Arc Lr •v,-

s,t,·i : :; ................. . 
- -'~f} )p""" 1/1

1
• 5/.S 

r ss *10 : 
-

:d' Io l w 7,, 
5~ h:c 

so' 

//\)/ 
c,- t.. 4.l"C I. 'V"' 

... ~ .... 
rPer~•o!r r,,,,.,_I ... ,,c/,... --~I. 

i..J 

- ·,,, r ,·z ,. • 

- //\\: 
- ... . .. 

5c;' , br-t,L- <ll'ch /,-
55- l,,u ~ }})i\); -

.,-s,, o 
1
--'7 l. :i.s 

. 
- . : .. : , ... ... 

. :::::.:.:: .. ·::_. .. S.o/i./- Saoo .. >!111 
)5 It,, I 11<>10 ... 

•· ·· ··· •,, 

Reported By: L. D. lJ,., tl<er- Reviewed By: /!...S, L4i-lf,~ 

Title: ?,e ofon ·s J. 
Signature: ~:/,/ _,,;:,.,,,;;7 I Date: 3-29- o:i , 

Original to: Document and Information Services, H()..09/HWJS 

BHI-EE-183 (02-20-2002) 

Well Summary Report: 2002 ILA W Well Installation 

June 2002 

rrtle: Gb[Ot-,{ r, -· 
Signature: (//2,·/ ~ I Date.)/ /J/ C7.,, .. '/ 
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Appendix B - Borehole Log Sheets 

Page:_L 

BOREHOLE LOG Date: 3-

BHI-01647 

Rev.O 

of ....u__ 

zq-o:, 
Well ID: C38.H, I wen Name: zq9. f/7 - 2:2.. Location: s:w ot Pu rt>>-: I :i.cro E. 
Project: CY ;20D,'.2 IlAt,v 'Dh II,·,. n Reference Measuring Point: £St-o<-<i,.cl. Sur.for• ,, 

Sample Sample Description Comments: 

Depth Graphic Group Name, Grain Size Distribution, Soil Classification, 
Depth of Casing, Drilling 

illJ Type & Blows & Log Color, Moisture Content, Sorting, Angularity, Mineralogy, Method, Method of 
No. Recovery 

Maximum Particle Size, Reaction to HCL 
Driving Sampling Tool, 

Sampler Size, Water Level 
Sp/,'t- _-::.>·.-.~.:_\/ 

D.-est"/ /.lee..,,., e >-
G,o~ 

;,_ 
J0-01o 

.·.·.·.·.·. ··: 

#fl rec . 

\iii\,: 
SAND ( 5' - as o. b., ve 91! V (." ,.P,.,_ f (,,.,.ff -

L~' •. Gro.k s-.. ~ /,._ 
i Lor 

- ..;,. ... ct.-L•,.,-

- Spld ,~7., >:_ -~::.::.::_:-~.-.: SANT) ( s) s ·.., ·Ia .. ./,, "£0 ,. b~,5 ~1,'il': ~l,.L 
'15 -tis- ~r"""' Ye'C . !/.)./\ /(n')'7,, Sa..,,~ -l+ s ,· If )•~- #12 C.- fN!J - $t q_ 

I O?o v. C .IC 40 '?.., C.St" 1./f') 7n IMl'd I c, °ln ,4 ~r, /, r • r - .///{:~ {,/z. / J ~-
: I[. __ L 

5L ,.,. .. tj\ - \J c .. lo YR b.~. -.~ ~-. \ I..,' .r:.~ ,.,,,,.1 .. ~e. 
~., ,.,. __ p r-~1- ,/ 

- fJ 

Sp/.-./- ~.11 - A .. ,. /,, .. - /(ll)io 
.. .. · .. : .: .:.-

I J , 

Sr""" 
.... · : ; .· 3c,'tv L,.,.,. If. 7 r, r ~ ,,,.,t.-z_ I,:, tr/ ,., I~ e ,.. t.!t "~"7;:i.c; 

, 
; s.J,·~ 

70---rt<l. 
. . · .•:,· ~,'3 rec. . . . . ~ ~ : . 

h _J.. #r"!. ·• •. : : .-.i 
Mi'Ct:: - Wco, J<. 1-v• !-lei 5---- : : -~ •.: •. :.•: ·: :·. 

w.C~ 
eel a .. s c,+ s.. .... d .. ' ,' C. ~ f C " IO i,.,.,/ f;• .. p~ I Ir, ,.L~ cL,,,...r-+ s ..... ly .., J S .r ·.: :·.:_:: :: :-

5tl,~ :)/({i} 
r~ -1-l, p ,./}~ ·,,,. sf.,," -

l~'f• .IIEIS II BIIJ.'IP'I A1t1op-,_ - ),._ 
#/'[ 

l"tc . 7'/- 75 
, 

--rr,/,/.,,_ £~,IJ,d;,, n < In .. H,r.r 7t, I : Ar-d11'11,. c.~- L : 
75~ • :=; ;:<: :·:,.~. .,/ 

~};,1; 
,h , .. -... ,,.,.,,,,,. n /pr Ot P~ " · LI . J. 72 1

• 7t. c:' : SS ,II Ill 
>•r• . 

Spli+ 
Cr,,.,..,.,.£ .,,._ r.,_ ..a 'v/a.r. In•·,/."' 7_,;', A~c L ,·v.- {;,,-qf. - J 

- s,oof\ ..,,_ ~ ,_ 8'1.0' : ss ~,,;-
#15 

(CJ07. 
.l-1,,'v. Q,-Q' r; .... - l"t{ . . 

11111 

80 ' (,-...., rhoe. go-
s~~- - '"'~ ,'v~ 

of.$ x'<'. cPeA-ec /.. -

-
- , 

C.r,d - w.~ i¾e A+ ~<;' I r -• • LrrJ .. _.,p r-...... ,. .• • -t' ~5 : Gr-c.l, f <> .... ft,. <a5 ··: -1.= _:_, :-:. , -',_ .( 

I{itl 
,_ ·- k ~, I-Irr - O<>f<' L/r, I ·- ;, h,1- 4rcl ,', , 11:1 -
i.t- c_ {o, \I ~ d~ck <( ,.., ~ , .,,. s~ .... !. - I 

-
. . . . . ~ . S,u,cP- J.'i.. ,·/a.,_ to Q bc,v'° 

Reported By: L.. D. W,dkei- Reviewed By: {,,. ~- \J.iz...1(,.,...,r 

Title: (.,eofo r;, ·rf 
Signature: £..$ wa:41: I Date: '1--f-o:;_ 

Original to: Document and Information Services, H0-09/HWJS 

BHI-EE-183 (02-20-2002) 

Well Summary Report: 2002 ILA W Well Installation 

June 2002 

Title: {9-<2,a/¢(1,~r: 
Signature:(.!!/[~~ I Date: z::/rolo ~ - 7/ -
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Appendix B - Borehole Log Sheets 

BOREHOLE LOG 
Well ID: (38lb jwellName:" 2qq_ /;/7-22 Location: sw of 

BHI-01647 

Rev. O 

Page:__.!i_ of _Ll_ 

Date: 4- t-o i 

Pu r-1! r I ).rrr, £ 

Project: cy .2oo~ ILAW D1-;///1,rn Reference Measuring Point: 0r-oc,torl Sw-fcu,. 
.) 

Sample Sample Description Comments: 

Depth Graphic Group Name, Grain Size Distribution, Soil Classification, 
Depth of Casing, Drilling 

fill Type & Blows & Log Color, Moisture Content, Sorting, Angularity, Mineralogy, Method, Method of 
No. Recovery 

Maximum Particle Size, Reaction to HCL 
Driving Sampling Tool , 

Sampler Size, Water Level 

;\}:(\ D;,-s,, / J..lec.w, .. ~ .... 
qo G..,., - A 1<1-,•v~ 

- 5/J,Nl) ( s) 5 ,•,,.,,·fat -k, o.i,.v-e. q II l,v (,," ... L/ -/J 
1>, c) e r .. . .. . 

s,. .. ,fJ. J ,- s · 1-f :-.·-:·:·::·:•.'. lc,c,-,~ . zoJ... "rr,._ CCL _1,'1,r, - 1..,,.. .. e . . ..... . . , 
J .·.·.•,•: .·.· 

3 0 ,n --,/J - t :·:::::·:/:\~:·· 3c, r~ C. SI"' .,,.,,, -R.-v. -+., lqo' : Gm, · Q.-e./.. ·v..--
/OVI? t,, /z //f ~ro - ·,L c. •-u'\ ..J_,, -

1~11 
~ I ( 

·• · · 

C:-L. - ~ tt ~ ,•ve 'Mo -P c, • • l. ,b SA-A 1'07- ~,,r,;, /~ ]CJ 7,·, q s : Grc. 1, . " .. , L · -qs 
oh/,,.JL Jr b-1 1'r~ 

___ /)_~ 
h,, ... Ur I 

Sp(,·.j. occi.. r,·,,..,, I W•<, k % .o '- 1t10.s-
I 

55#1t.. 
lvo'fo 

'-VL ; 
-

5poo., 
1 cm 1 , A,,., L .... _ ' .... ,_ - 111 lo 

rec. · 

-
10:: 

·:_\ ,:.:_.·::·,.\. 
_., i. .... - A1tLi'"~ \;{: - $ah.cf ..,_.,.,p_ p,-.,,. I oo , , lh,t,•vr_ JA.'-";k 

- -···-· 

- ... .... , -· . .. ... . · .. ·.:. :_::.:: -

\\j\ I 
' A r-c(, .,,,. 105-- ,1-«lo• A clt'vr 

IDS >Clw · -

- :-.::: :·.:·,."·:·•.:. 
cl ~ x .:: cR,, tec .f. :-:· :•:· :-:-: .. - .· .·. ·.·. ·,•· 

- .:.-:::~\.".;\\ ·-. : : : :,:,•.· 
- ·.· : :: : .· 

-~•.:!·~:).:;:;-: SANbfs) si 1o1 ·f,,~ .L.. Ct £ ~- f' tlo ': Ar-ch.'JLf_-5!' 1<ol'lr 110- Git-ec b- r-c" ,'vr 

- ~;\))\ 2s";i. ",. - 30'- re, - 'K• -- / __ ~ 
✓ 

:-:-:-:-::.:_:_: n ,,.!~,. - .... Ur I ; - ':-:- · .• · .. '; \· 
-

I/JI; -
115 ': IJrcJ. 'u,. /1~ (,f,-. ~ - '!,..l,'•e Ia ••· ·'• . :- . : ~ ... ·. I 

- : i·::-::-~: ~ -~-; --·--

- /'/:::.-\.\· 
· . .-·._.·,:!·\:·:· .. : 

·--- ·•···· -

- . : : : : .·: . 
:- :-: :. :. ::,. 

Reported By: L . b . lv<:< !l<e >- Reviewed By: {,, c_ _,_,,_ [.,J Jl.. if~,.l'- \ 

Title: (..,, .~ I /'J q , • r f. 
Signature: -::@#~ jDate: Lf- 1-o-:; 
Original to: Document and Infonnation Services, H0-09/HWJS 

BHI-EE-183 (02-20-2002) 

Well Summary Report: 2002 ILA W Well Installation 

June 2002 

Tille: {i;;, coloc...r.:r / 

Signature: (' / / i1 ,I~__....- jDate: 'f/to)tJv 
,.,. V -o 
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Appendix B - Borehole Log Sheets 

BOREHOLE LOG 

BHI-01647 

Rev.O 

Page:___.s::_ of~ 

Date: If - f - c ;2_ 

Well ID: ( 3 Z 2 /,, !well Name: 299- E 17 - 2:J Location: 5 W of Purex / 200 E 

Project: CY :ioo2 ILAW 1\,-,·11·~,, Reference Measuring Point: ~r-oc.,i, J S.,,...f;-;-l P 

Depth 

1E!J 

120~ 

-
-

-

125" 

l'3o-

Sample 

Graphic 
Type & Blows & Log 

No. Recovery 

s~t,·+ 
5f"""' ((:TO Jo 
# 

17 r-ec . 

SI.or 

G"~c.-~ - A re~ ,'vr 

l'3S:-- Gro~ · A1 , ,' vi' 

-

.I 
Sample Description 

Group Name, Grain Size Distribution, Soil Classification, 
Color, Moisture Content, Sorting, Angularity, Mineralogy, 

Maximum Particle Size, Reaction to HCL 

' 

Comments: 

Depth of Casing, Drilling 
Method, Method of 

Driving Sampling Tool, 
Sampler Size, Water Level 

/3'5 
1

: A.,.,l ,•, ~ fo •-• /p 
I 

Ik}ii.\}1-----------------------+-'-/IJ-=-"-' ...,: A-'-'1--'-c-'-f.-'-','11,._,c'--'.l"',..c.::'"'=1'0u../L...-l, 

-

-
-

)tii\~i-: .. ---------------------+------------1 

- }{/:}::+---'.5=--"-A_._'-"-N"b...__-_;a.s-=--"'a,._..,_b-"'-a'_.__,_"'°~ - -----+-l:....J'f._,,.s'--'-·._,_/l.!..1,,.C,,,c-"-'-'h,-11..,,c'-'-'1"=.:.,..z,"''-'-/-"--l,. 

-
-

-
I!{'.i!ii--------------------------------< 
-: ·. ~ .. ·. ~ .. 
• •• •• :-:: , ~ •'t 

Reported By: L, D. We. //(e ;- Reviewed By: c.,j $, W..a-1 (, ..,~"\' 
Title: Geo/r.Jq/St Title: (J?e,J(cc..ur ,~-------~~--,,----~------+---~~-':a;-----,!-=~--,,,..----..-----=-,---; 
Signature: ✓,?'~,,#'~ !Date: l/-1-o~ Signature: (',,1,,.,.,/..L £,-". IDate:f;A'c,/c,J-. 
Original to: Document and Information Services, H0--09/HWIS 

BHI-EE-183 (02-20-2002) 

Well Summary Report: 2002 ILA W We// Installation 

June 2002 B-5 



Appendix B - Borehole Log Sheets 

BOREHOLE LOG 
Well ID: C 38:lt jwen Name: 29'1· £17-17 Location: .s-w oF 

BHI-01647 

Rev. 0 

Page:_b_ of __!__L 

Date: 1./, - ~ -o;:, 

Put-Pr I 100 E 
Project: CY 200J JLAW l),.;11,·.,., Reference Measuring Point: Gr--or,,.u,/ r,, .. fucp 

Sample Sample Description Comments: 

Depth Graphic Group Name, Grain Size Distribution, Soil Classification, Depth of Casing, Drilling 

!.E!J Type& Blows & Log Color, Moisture Content, Sorting, Angularity, Mineralogy, Method, Method of 
No. Recovery 

Maximum Particle Size, Reaction to HCL Driving Sampling Tool, 
Sampler Size, Water Level 

.. ······ 
/50----= 

Spit'+ 
q5o/o 

i!I!f ;fJ 
Diesel lr:u.,,,..er · q "ll 

Sp,- SAND fs> s ,·..,,·la,._ +-o a/,,::,.,,. t,,, ,.I,·~ I waif - *11? 
t-ec. =s: .. 

/007,.. \ C, .,.,/) fr- (. I+ 
J 

-
,•,•.•,•. •.•,', 207,., ~-c1 1/o To ft. l"jQ,0

1-/5'3.5 
I 

Sp/,f .·.·.·.·.·.•.·. c.se - v. cse "'e : 
~hoe 

/\ifNl 20 7o c,vr:rocll JoYRl/z. /11:. bt11,( L <;"n,_n., lttt. t:;._ .,,,,,, I - y, F11 
c.,rc.v) rAv /,-,a 5n(,',I. ,~. /:.,,. .-r ,,,,,,.,/,,< ' < 155-. Gn.b • AH hiVt 

·., 
·. ·.·.·.·.•.•, 

~..,,,n}. ,.,,,.11' 
, 

/ii{)( ,,.,,.../-e,P S"A -A zo- ?n7A J<;"/l ': G,-d <- ~ /,. -
b,;. SC< Ii otliu- ,.,;.,/klcl 4 "1 t'Ct> for- a,., L 'vP - . : ·:.:' ~. :-: . :-. , I 

·.:.: .. :-::\:_,:: /+cl Jss I G,-,,t - r, ,.,. h · 1\0 /-)0, : •a - ,::·:·-:,::-:: :·:':.· 
- \)~)),;;~ 

1,0': Gra I, - a,.,.L ·.,, 

"r, ~ _j) rl.-d .JI,, .J.J...,,,, Ibo__ brr,'· Ate i,,'vt - er.~ .-J~~ ., I 
: • : -:.:-: : · •:-.: al,,,,, ,,. - :'-·:·~::\::·) I I ss #Jq ·.·.•.•,•.·.• . ll.3S-l'-8'0: - .. . ..... .. .... . , 

- f:-_:·::·.-:·.-:-_::~; 
I LC, : <,,-e,I,. a-,1 ·.,,. 

S p{;~ .·. ·.·.·.•:.·. - .·.•:.·.·.•.·.· 
Spo"'1 .'.·.·.·.·. ·.·.· 

llo5"---w,; qo'to .•,•, •. ·.·.·.·.·.: 
-# !Cf ·.·.·-·.·.·.:: 

tbS.0
1
• 11:1.s': 55 #:io ;::,:::-.:-:-::.\ - rec . . • '· , •, •. ·,· Is) .·.•.·.·.·.•.•.·. SAND s/,,. lllv fi11~~ .t.l. ... ~ qi,,..,_ / 7:,.1!) - /"'fl <: 

1 /ri.,.- )-, - ,•, •.•,·.·. ·. : .·.·.·.·.·.·.·· .; 

H"" 

{f'.!i 
95- ICTO ?,, 5,..,~rJ .t. .. -57,, s. · ft l<.h~te rL.,-,.l '- la 

s,1,l- IC, 'IA y ,..,,. - C (,- 4fJ l'A W,•,.() Jo? • .r .. .Zo?, ".c. 1~1"1, # : Rtuq~,;- A u.001.. - ..., Spoo,, 1007., 
l o YR lh ( If , L---~ ·d 'lra 1, ) ~-v IHA_,1_ 

/7~ tr :lo 
.. .... .. rec.. /{h(:\ fA~erlJ 

~ l I 

- ... · ,. ,,. I I SA-A . 1" ,.., I,,, ,,,J.I. 7t7'ia ,.,.,.,,: c....._f,-a,-,-!•.-

w.c.® 
;,-l-z !+eld J,,.,u,.,. t,,.. ,..t'co · =ea k I-Ill .... 

«~ . :::.·:-:::-.:.-:: I 

-

@;Ji~ 
)7:, t:

1
• l7"1,n

1
: $~ ~ :11 

Sp{,·~ ?c,?., -
>f"'"' ~c. 17", 

1
: r... L - A,,., l.•v,. /7~[,4 '#";i.1 ·-:-: ~·: ': ': ': · .. : 

- ·:· : :: ;; :: · .... . ·,•.·,• :.· 
, .. c ~=(:?';:/:\ 

- }/:)\\ /71?. ' : +t- v . r., D~~U~ 

Reported By: L. I\ 1,.;a Iker- Reviewed By: c,,.,,~ ~ t,)11-1(,.~ 

Title: br:..o/nc;•r./-
Signature: /4Ja&~ joate: If- 3- 0::2. 

Origmal to: Document and lnfonnauon Services, H0-09/HWIS 

BHI-EE-183 (02-20-2002) 

Well Summary Report: 2002 ILA W Well Installation 

June 2002 

Title: &e.J/ ~']t.Yf , 

Signature: r /,,,... wc-.r- I Date:5 /{ o/ OV 
, 
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Appendix B - Borehole Log Sheets 

BOREHOLE LOG 
Well ID: C3~2/p !wen Name: 2'1'1- [_ 17- 22 Location: sw ~+ 

BHI-01647 

Rev.O 

Page:..i_ of_Ll_ 

Date: '-f- 3-D,2 

P<-tr-P y I 20-0 Ea.s-1-
Project: C. y 2Do::i.. rLAW 'Dr-i'/ f ,·11a Reference Measuring Point: Ground 5 '-<Ht/Cf ., 

Sample Sample Description Comments: 

Depth Graphic Group Name, Grain Size Distribution, Soil Classification, Depth of Casing, Drilling 

fill Type & Blows & Log Color, Moisture Content, Sorting, Angularity, Mineralogy, Method, Method of 
No. Recovery 

Maximum Particle Size, Reaction to HCL Driving Sampling Tool, 
Sampler Size, Water Level 

1go~, 5r/r./- }:::·'., ... ~ .. ~/(: v.-,..~l't /,a..,_,,~· 0'' 
5r..,,, IVD 7. . ·.·, .. ·. ~ · ... ·: 

SAND /s') o L,.,,. :::::::::::,:<•: s,· ... ··la, -In l.v (,,If , .. L/ wall _c;qs/~~ :...;_ # ~:2 r-tc. . ~:.:~.::··\~-:: t:::: 
- 'tS . ,,,,., ,_ ( o-•~ f-r-- 5 J., ~ ·II 

:\:{-:}{ /C, 'In V C\P ?r, o/n CJ,. 1/r, /n "'f!,J}_ 307,-, l7<l.n'~ Hn i:;' : Sol:t. 
Sh .. :(;(~:/:\~. .i: .. - v . .c~ loYl?L 17 !u'. £ ... )' ./)~" So,,,,_ #2."J,. -- , , , 

·.::-:- ·:·:·:·:, -L. d 1>1ots·+ Sa. It "- aeue~ 1-k · :1'1!0
1

: G .... L JQ...,. /,, 185-- Gtak- l.. ( . ./(;-/ ,·v, 
,.,,.,P re>rrtecl 5A -A ~ 301" boJo /-i. 7070 for- eii-cii ,·~~-1,_('__,,__ - t>,·es, I 

ft- Jot ,'c~ .·.·.•.•.·,•.· t;f z /,,-If,,, I'- ur/ ~jJ.,_ .,_,J fi<.<,..,, :::'.:::_·::-:::: :~ "'"' ~- rr. s/t,,n ,'1 - J 

t 

f;fili 
t...CU( J,· -re ..... 2 ...... -

- 1 >'5.'.: __ G_,:-c. b. - « ,., l..·ve 

IC{~ Gr-..L • A, J,·vc 
l'?D 

1
: r..-.k- Q.-,/. ',_ -

- :: -~·:•:·:•::·:":: ·. ~-:::: ·,-: 
-

~~'.,{§ 
--

- I q ,,-' : (;,..,._1, - ct.t~p 

I c, c:; 
I 

J.r a..,-; .,.,, r Iv r~-r .. ..,e£) lqs:.- Gta.l-A d,·rr- : 
.J 

-
- i:it - ' 

5A ND (s) 5;1o1,· /q1- +<, G 'oVe. 
I 

GVt>l, - a.rd ,.,,, 200 ' -
20Q_ Gn.b-AC"( ,'vc jix,,'.i,., 5,..,p oa-4_;,·,..ol ./. .. V. r.. ·w,- /, 

'._: .... :. ~ :-:-:·. 
(,,/,,~ ' 

- //?\\ 
-fr r:H. a..r c,/.,,,.. ~ .A-v --I 

:io r ' : +-r- ~·Ar, cali,.L, i:-.. ,,h..,. .... l - ,::· ........ · .. :•·. ' ·:··::·,:-:·::~ - .:::-:-:-:-:/: 
l.l'> <;- I: Gt..~ - <>re £,-,, a - ·: · .. ·::, · .. :: ~. 

·, •.······:,: · 
]r:,c;' rl Jnn t"°f. i 20;;._ ,, ... b-A, ~Ive 

. -~··. ~: :·: . ,~ .. ...P 
-:>\' ·:·; :~·/ 

-
.=.)_:\/\ 

- ..... '• . ·. ·.· : .' .·: 
- ·.·. ·. ·.'::: 

·:-: -'. -: ·:: .. 
Reported By: L.D. Wafkr-1-- Reviewed By: (, _S,, l~,/21&v-....,.. 

I Trtle: Geoloq,'5.f. 

Signature: ~h/_~ l0a•e= '-{-J-CJ;z 
Original to: Document and Infonnation Services, H0-09/HWIS 

BHI-EE-183 (02-20-2002) 

Well Summary Report: 2002 ILA W Well Installation 

June 2002 

Title: ls-eel~ ._,,.c.1 . . 
Signature: / / __,.,- /;,_/ ~ - 1 Date:0//D/01.-· 

.t-
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Appendix B - Borehole Log Sheets 

BOREHOLE LOG 
Well ID: C.382.'=, lwellName: 1c:rq-,E 17-22. Location: SW of 

BHI-01647 

Rev.O 

Page:_L of 13 

·oate: 4-3-0:i 

Put-Pr I loo &r+ 
Project: C. y 2002 ILH b1-; /I, ·~~ Reference Measuring Point: Gro(.,(,,..d_ S«.rtare 

) 

Sample Sample Description Comments: 

Depth Graphic Group Name, Grain Size Distribution, Soil Classification, Depth of Casing, Drilling 

{f!J Type& Blows & Log Color, Moisture Content, Sorting, Angularity, Mineralogy, Method, Method of 
No. Recovery 

Maximum Particle Size, Reaction to HCL 
Driving Sampling Tool, 

Sampler Size, Water Level 

(• :~:·.:· .. ::·.:-.:. 
Di't:S• I h,,-~~,..· Q''r 2.JQ__ IGo~-A., ,~e ·.(\{\) SAAJn(s) Sr~ ·fa,. L. c,£ ,.,,,.. l. H ./J.,,, I - II car, •. -

·,::;.:·.:::::.-,:: ,,,..,, "· ~- JJ J.r s-f./. 
I 

- :.-: ·: ~·: ': ": ': ·:· 
···· ··· ·· Pr-t:,P,,_ ,.,,eJJ- h, ,,o I Gr-at AIR . ·· ··· ·· : s - ···· ···· 

- ?(:){{ f°e>r- "'i-,h ·~ .. ro-•--
:i,s' : c.__ L Qt"C [ /v,. 21~ G.-<>' · Ar tvr .:u-::= .. ·:::i~::. -

~/l,, ' • S,4ND ?r:_ S) 
- ;ilJ~l 

<2 4 I braveffv 
to-t~- (,r-QVI' I .ss-- 9,, i,_ ,,,.,,I} 1- r -/~ 

-
G..,,.,,.1 l,,R,t)_ v . F11 • • L -~~ ,/)""" L,. Io I+ 11°-'~ 123_r:;': J~J,,t -

11!!1 

5 R - r A ~--· I) s ,'i,., . '=. J... QL .... - Sn-• #,"2 

22¾ 
5,/,-t. 
s,,_, I 

bhd- Q tc1.ix.e.. #B loo ?o .2io : -
rec . -

Scu1,.lj ,·, n ,.~,AA_ r re_,, cc,. "-SO 7, 
' S h~t 

, 

:'.{-;(:t\ 
L,. ,,. II -

225..- i; ... L-A. L r'Vf 
125

1
: ~r4L a,-c[,'v,-

: 7.°• ", •, • r...~._,.. I c"" -1 .... .t decL•-- ,- J_ .,, ,::- .,,,., 
- ·:·:·:: :. ·-~-:~ 
- i\\:) 721./

1
- i31 C: A Ill T) Is) - · .. :: : : _:: \... 

- \//)/ fr-- 5 '"I~ G~--e I q~- ('"' .,_ \hMrf ,.,,., I : Gra I, -a.rel ·,,o 

23£'.l_ G,..,. AtrL -1-r--','1~ S· I~ . Vt :!.;,"/,·.·::. 

-

!fl 
23 I 23~ 

I G .. ~ ,,,, I/,, SANhlo.<.) -- I -,-, 
- in - ~,.,9_ r.. -1,e I 7 n - i>n ,~ ~o~cR ./- .. dt 

G..,.ve/ · ke,P .j..,, " · tk •~£. ~~ , . ./J ~~- -11. J-:t~': Gto.£ - .... ~-1 ,,.,. -
/c,Yr? r:./z f or-v,·cL '-·-·· _\ ,...} .. ,, . 2.3L 6 ... L. ,..., CS.- to , __ ./) -~ ··--, .. /,, (h .. .J.,.~. l-- •1NI SA-SJ? r- .. P s.11 -

li1tt c..,, .. ~1 4o-sc, ,_ hr.Ja ti: sz,-t,o 7.. ~- .. . J,., I - ., 
,,,./.,. ,•J.e JI(/ --· ,,,ea k fo ..,,_. 

-

Reported By: L. D. Wt:1 f ke..1- Reviewed By: . t. . S - { .d12, &--< 
Title: {;e,o{oc,; s + 
Signature: 7'1i ./t/,,/4:. loate: '1-?-0 2 , 

Origmal to. Document and Informauon Services, H0-09/HWIS 

BHI-EE-183 (02-20-2002) 

Well Summary Report: 2002 ILA W Well Installation 

June 2002 

Title: {f;,eo(ct...t. ,r / 

Signature: U / h.~v loate: ) .fio/i,7' ..... 
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Appendix B - Borehole Log Sheets 

BOREHOLE LOG 
Well ID: C 3;lU, lwell Name: Jqq- F 1'7, 2'2 Location: SW of 

BHI-01647 

Rev.O 

Page:_9__ of J.l_ 

Date: lf-3-0~ 
p,, ,..,. V' 

Project: CY .,l0('2. HAW I') .. ;{/,· .. Q Reference Measuring Point: c;l"oc..t1,c,(/ \uf-t<HP 

Sample Sample Description Comments : 

Depth Graphic Group Name, Grain Size Distribution, Soil Classification, 
Depth of Casing, Drilling 

!!:!J Type & Blows .& Log Color, Moisture Content, Sorting, Angularity, Mineralogy, 
Method, Method of 

No. Recovery Maximum Particle Size, Reaction to HCL 
Driving Sampling Tool, 

Sampler Size, Water Level 

i}.;/y )_ '< Ci I-"> 
I 5 ANT> ls l I,,,_..,...,,. .. . 2-'-fD. 6 .... ,. An l~c ::nl/ 0,'i,J~ / 9n 

- t>.'ot I 
.·.·.·. ·.·.·,· h- Ci o/c, <-r-c."" I 9c;-tcro'J~ <;~u~I /..,-,.JJ. L.. L 11 ...A. .-f ,_,11 C4t/1, .· .·.·.·.·.•.•, ' I 

na ..... , ;- ~-'/ ·>·:-~:;~:-;· G;r<tv~/ v . .r. •el ~ .. ..b Zo'l- v. c<e .Zo7- CJf! -
10YRshf<lr 

-·- --· .. 

- J {});} 30'- ... trt "11"1 ro {;.- v. f11 , .... \ :)_LI,. I; b•do ,,, .. ~,,, 
- · 

rl,-v ,_,.,0 f CH +e ~ SA -A 3G'· VO 7. b .. J,, Ii Fe,,- ct /-C~ ,'v,-- ·.:o:·.'.·.: ' c,-hlolho 21./5__ Gr~,_ A• L·wc.- ~(/·8. (go-7o io 
Jl.{5 

I .J. ... cs.- •·th L c· ... ,,,/1 r,.LLI- '2~5' ·. t; r4, -"tct•v• : 
- . ... .. 
- -: -:j: .. ·, ·: ~ 

·.•. •.·.·.•. •· . . · : ~ ... :·. 
- : : : :"'..~.::;. ----

I 
6t-Q/, .. 1-,h ,·vf - :,,: .,-.,_: ,.- 2SO : . ... . •,.• -• : ·: 

2sa._ i;1,-a~· A1 hive )/.·:•.(::'.. --·· .. -
•,·,·. ·.·.: " - :: ::: : .': :: ~- ,: SAN!) Is) - ·, .. ·.·. ' : .·.· s,·.., ,·la .. .l,, a,L · ~ . 2 r::-.:' : Gr-0-l- A -L ' -~ 
·. : : : : : ,'· 

loo'to r::.. c,v,,.A .J.,.. ,, .. c.v-e I Ir .. •• ~\ - (}\=ii " 
- -h- s·U 

3 o 7.. I.Ir, Y., "' __ /! ~" 7~ f- · v ,.r.. 255-- G1<>, •Ar i,·vr ~{:.):\\ 
\I. C II" - r IP 

IDYf:. 5/z. ''Salt ·ti· ,, ••• ,. ,, d,-v .,_.fl, .1 
-

"I, Ir. J,4/ o-iiH, ::::::.=/:): S.t. -.<1 J 5 J. la.so /J l r: 'I. - ·-· --~ -
·,·: : ;; •, .[,,_ ..... ' r,. "· -~ r .,.. .... 2-- .,~ """ IJ r I - :•::,\\\:./:_; - ·---

240 
, 

; bra~ - ,i,,.,.i ' l,d - :::: ;-.::::<:· -
2~0-.. C,-.,,b - A- l.,'vr - . ... . . . 

V\k\ -

- -;/i.:)/{ -· ·---· 

-

-

\I/i'.i 
245f': G""' l - Ar-c i ·v..t:,_ 

SAND (c;, ') .s.-.., ,· lat- +o o bov,. 265:,_ Gn1~ - A ~i've ·- - ·- · 

- I r7C/ 9 _ sa.,.,i +r- s·I+ 

. - p,-•• 0 .•. r<,. _, ___ ,./j 5/ ... ,. •,.t ..,~rP-, ) 

- /\/{? Wl'II Sor.f.e.J SA' -A WnLl ,. ,n/./. 

11<> l-)CI,\ , I-IC.I 

Reported By: L. () . Wctf kQ ~ Reviewed By: c, -.......,. wat~~ 
Title: (..p,,f-~ ·c .J. 

I 
,;tff/f/d'/4 I Date: Signature: l{-4-02.. 

Ori inal to: Document and Information Services, H0-09/HWIS g 

BHI-EE-183 (02-20-2002) 

Well Summary Report: 2002 ILA W Well Installation 

June 2002 

Title: L9EJ[ CL.; I)) / 

Signature: r / /t~Z-..A IDa;e, 0/a/o-z. . 
,Po 
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Appendix B - Borehole Log Sheets 
BHI-01647 

Rev. 0 

Page:_l_Q_ of~ 

BOREHOLE LOG Date: Lf- lf-o 2 

Well ID: C 38~(,, · \WellName: 2Cfq- £/7-2::;> Location: 

Project: CY 2 cm 2 Reference Measuring Point: Gro<A. ,.,/) .S(..{.rk-r,-
,I 

Sample Sample Description Comments: 

Graphic Depth 
1ill Type & Blows & Log 

Group Name, Grain Size Distribution, Soil Classification, 
Color, Moisture Content, Sorting, Angularity, Mineralogy, 

Maximum Particle Size, Reaction to HCL 

Depth of Casing, Drilling 
Method, Method of 

Driving Sampling Tool , 
Sampler Size, Water Level 

No. Recovery 

- Da'e1.,f 

- t 
-

-

-

-

-

-

-
-

-

-

-
-

-

t/?.n---'-5_A..c.N-=-..,cDc.._-____.<'.__.l'---'"'-=-O-'-l0.,_d_,__· ---------+-=Dc..'•--·,-_._.s ..... ~..1.....-a /h...,,_,c,1,1!.'-',..,::l.· J<. e..L.4-r·_q-'-1
1
, 

:•,::::; ,':,',•,'.,f----------'"-.. ·-----------+"-'b\/f-.'(,,"-'-' --",P.,_,,,""-l.r.l__,wn"""-1//L...l.,r,,!<:r>ll\!!I/I 
:. ·.·.·.•.·: .:/::\-:-::-::·;::--------------------+---------! 
•:•·:·:·•::•.::;---------------------+-2.-~_o_'_: -'G-'-,.-'"'~b~ s:--=ct~.,.'4"'~·'-'--l" 
: ,: : : : .; .; :. ';.-_,,,2,__,7'-4-'--:-

1 
_,,.-'--'l"'-_.._7....,__ c;' __ ..::~..:...t-;:,.q..u... V e'-'-1/'f---v.:::.S..:....A.uAf-"-"'D'---+---'+o..::..,_t---=a:..ir--=.clll..L.l,j• c.t:•---1 

(, $) 2o 7o b1-a1t,._ I 'i'o't: S,Hrf 

f-r- 5 • ft . Gr-«ve / 'M.•J- f>I n,,£ SR 5c...,P :2,75
1

: Gr-qi,- <Hcht'"• 

i.,e.,t - Ct~ 30- 4 C><J~ Lr, r~ N f~n-7r,,,, ah. ."le 

27q ' ~ 2 83
1

: SAND (s) 
);/(?----'-f"-r---,,o,.,,,--""''-'"u...."'-'-+-..L...: Ju_,,· CJ"--.u,...7'0_...,_s·-=,.c=,"c,,cfl.__ ___ -+ ________ _. 

·.'.:'.·,/:::'.·'.:t---5~•1'-'-'i.,"-,'-"/c,'-'-•- io"---=\··Q'-"h'-"•r/"-,_.c,,Q-"£-"'n,v'-""• ·-'-'lt\=e.'--'.J_-__ c,:c..J..c..t +-""k'-'-(,__l,.41..,,__..-P.,., .• ff-.-C.•---------l 

/jJl·;i---~-/)..:-·~ .3" __ ~-•;--~':~':~~-:~~--,;-.-1-G-,~-r-:~ev_e I~' /'+-'v7_~--~S~~:~"-T)--+-2-i5-,-, -~--1,---a-.,.-,-{,-,v--.-1 

%1t&-!-~~~Q~:~ib~er-~~-r~b-~f,w:"'--f~_.......&,-~:~~~z~·~-,~e~~C~eo_~~:~:~=-/iD~:~~~--'ot.,.-"--+------- ---I 

'-~,., .. , SP. 'f0•507n bc:.s« ft so-,o 'lo ,.,.[ •. -./.. .. 
"'""'h 'f,'t / orf.(.er- -L.•.',Y, . f.J~r-fv <~ • +ed 

I 

"" ,...,~ l-lr1 _ovc-1-c,I( c.-,[.,,.. loYR~/2- 2Qo 
1 : G+...L-t:tt-ch'vP 

Reported By: L . I> . WQ f I< r ,. Reviewed By: CS t,-J/2-1 c,...,...< 

1 Title: ~c, I <:>o • r./. 
Signature: ,?J~ /(/~ !Date: L/ - l/~Dz. Signature: / P /~ ,/4r 
Original to. Document and lnformauon Services. H0-09/HWJS 

BHI-EE-183 (02-20-2002) 

· Well Summary Report: 2002 IU W Well Installation 

June 2002 

II 

I Date: &11, i'>/o? 

B-10 



• 

Appendix B - Borehole Log Sheets 

BOREHOLE LOG Date: 

BHI-01 647 

Rev. 0 

Well ID: C 3~ :2 6 Well Name: - 2 2. Location: S c.t Pttr-e 
Project: c y 2002 ILAW Reference Measuring Point: 

Sample 

Depth Graphic 
1E!J Type & Blows & Log 

No. Recovery 

3 10 

31 

32 

Reported By: 

Title: 

Signature: 

Sample Description 

Group Name, Grain Size Distribution, Soil Classification, 
Color, Moisture Content, Sorting, Angularity, Mineralogy, 

Maximum Particle Size, Reaction to HCL 

Date: '-1 - 1 O- O;i_ 

Original to: Document and Information Services. H0-09/HWIS 

BHI-EE-183 (02-W-2002) 

Well Summary Report: 2002 ILA W Well Installation 

June 2002 

Comments: 

Depth of Casing, Drilling 
Method, Method of 

Driving Sampling Tool , 
Sampler Size, Water Level 

B-11 



Appendix B - Borehole Log Sheets 

BOREHOLE LOG 
Well ID: Well Name: 

BHI-01647 

Rev. 0 

Page:__f.l._ ot--1..1_ 

Date: If- J o - o;; 

Project: ILAW Reference Measuring Point: 

Sample 

Depth 
{E!J Type & Blows & 

No. Recovery 

J3 

sJ 

JS n,l • Arc ,·re 

Graphic 
Log 

Sample Description 

Group Name, Grain Size Distribution, Soil Classification, 
Color, Moisture Content, Sorting, Angularity, Mineralogy, 

Maximum Particle Size, Reaction to HCL 

Cl: c>VC.. 

Original to: Document and Information Services, H0-09/HWIS 

BHl·EE-183 {02·20·2002) 

Well Summary Report: 2002 ILA W Well Installation 

June 2002 

Comments: 

Depth of Casing, Drilling 
Method, Method of 

Driving Sampling Tool, 
Sampler Size, Water Level 

B-12 



Appendix B - Borehole Log Sheets 

BOREHOLE LOG 

BHI-01 647 

Rev. O 

Page:j_J_ of -13_ 

Date: 4 - /o -D::2 
Well ID: C..38 2f, Jwell Name: 299-f/7 -2.2 Location: Sl,() of fl<.J. r e X / 2 c,c, Ec...sf 

Project: CY .2 DO) IL AW o~ ,- 11 .-"',, Reference Measuring Point: c;,-01.,.., ,t' ) f,.(r+a re 

Sample Sample Description Comments: 

Depth Graphic Group Name, Grain Size Distribution, Soil Classification, Depth of Casing, Drilling 

i!:!J Type & Blows & Log Color, Moisture Content, Sorting, Angularity, Mineralogy, Method, Method of 
No. Recovery 

Maximum Particle Size, Reaction to HCL Driving Sampling Tool, 
Sampler Size, Water Level 

~ 
Sa ~cPi, (., RA VEL (5, G) D'P<• ' ~ l>t -•. 3bo-- Gt-a.b · An •1\-t 

. 

'. As cP,,,/~,. L,,_rfl a ~ove . 9~Y t- '' ..0. - I -- If -
q 

3 ~ I 1 ·. cf.,.,-11, ·,,,., ;h,/),'o , fr5 fc. roHfrr - . c.a { ,.,. r . 

-~--- ·rg 
I J 

T 1' = 3 b3 
, 

ba~ J?,r,': G..,, L - it...,.[ 1,,,. - -
3·b->--

'f - 11- 02 -
De o-1-h -k w «te~ = 32 2.1 

I ..., -u Car•,. -
Sl o e o. f 31s,..,.s ' -

V -
/ 37o..__ 

/ -
/ -

/ -
/ -

37s:__ / 
"' I -

tJ,:, I 
-

'~ /.h,vJ - \v ; c. ✓ 
-

38Q_ 
I 

I 
-

I -
I -

I -
3g5._ I 

I -
I -

I 
-

Reported By: L D. lJ a I/( er Reviewed By: { . S... f,;t//l.1l....,..,,. ::r 
Title: (.,eofo q ·r./ 
Signature: /,,,-5 h / ,/,. j0ate: '-1-/1 - 0;l 
.. 

at es -Origmal to. Document and Inform 10n Serv1c , HO 09/HWJS 

BHl·EE-183 (02-20-2002) 

Well Summary Report: 2002 ILA W Well Installation 

June 2002 

Title: {_y- -e,;>/ CL,(.) r/ 
Signature://,,/},,,,?/~ I Date:0 /re/ 0 L- -

/ f 

B-13 



Appendix B - Borehole Log Sheets 

BOREHOLE LOG 

BHI-01647 

Rev.O 

Page: __ !_ of __lJ_ 

Date: '-/-/7-02 
Well ID: C 3827 !well Name: 2q'}- E 17-2 '3 I Location: SW oi Purcic , «l<Mo, 2oof Ft., c, 

Project: (_ y 200:l ILAW Dr-,·/ li'nQ I Reference Measuring Point: Gt-i:"-o,c;f 5,a-~c.,o , 
Sample Sample Description 

Depth Graphic Group Name, Grain Size Distribution, Soil Classification, 
1E!J Type& Blows& Log Color, Moisture Content, Sorting, Angularity, Mineralogy, 

No. Recovery 
Maximum Particle Size, Reaction to HCL 

0 

~ 
I /, 5 I s<l.,Jv bR.AVt=:I 

. 
0 ~ -

0lli 
C.r-1..1. d,,.,..J r-o ck d1-i·II Pn~ -

-
I g' (.., s) /,5--'> : 5,-JI.., S'ANb - ··· · · ... . + ...... 9,., Gr-c. VP I (,S-70,n i;,?>.,J 1r,"-: 5_ Gr,;~-

.fa;~ 
5 

A>-<; ,'vc , 

- .S,·t+ Sc:;,.,.o tJ ~,.,J,,.,,_ v. ti,, S.d-A 

ll'f> _ Q,., ';>_ ,,,.J..., /tJ-J n 'jn L fn// cllf'_; -
(b,..,..:., loYR4 /J r/ i,..c,,•d- ... o.J /-K;,, - . : , ,-:--, , 

-

~ f ~!!: 
t-o I-tel . 

10_ i; ... i .. 4..-, :-. g'__,, ,:Z~ I SAN rJ ( C, ) -
I uo o/n \c, "',tJ +.- s ·!+ .MeJ.- c. r e· - .•. ·. •.•. ·· 70-8-0 '10 L.,,. t+ 2r,-""?o7 .. c. .J.z.. loll.,. ... - ·-:.:\\":;::.; 

/vVR3/1 ( v.dk cir-ec,) . .•.•.·.·.•::, .., ",·r-1- we I/ - .-:.:!;-::. 
Sorte.J 

, I 

/5_ c,,...~ ~ ,., (({\'.: SA .J..1,.. t.veak t-101 /-1(/ 
, , 

S.- ze q o-,o,-fl. .,. I rJJe.c . ....,.c...:. e • •-- ~-- /((;:/ -
{,~~&;-I "'ed2 ',, j <;" I • 5l)-6oYo ,,,., 

-
·. ·.• .· •. •_. 

1-1'11 ffc, - : : :-.::·.-.-:-.. 
-

20_ G...,.~. 
~n:~ ,, (' 

2.0 I: t;;r-c:,. ve I h - ,, '?.., 

...... J>,_ \/.~,. - ;:., ~,." -

-
2..3'- JC, I 6r-c;v.- I I" S AN!t (,.5) 

-
}1'>- '.}r, .,._ G,-.,.,~ I I w-c;o'?. \, " ~'1 -

{;rtt\lc / •- .I 25_ IG'~~ ·L, (' h- ) ,·/.f . 11 . ... - .. .. l.. <;A .. 

:f,}f~ 
5R )c,,. ,/ C" ,', ..... ·I,,~ L. c,l.,,,,,.. 

-

-
-

_:q':. :!,::: '3rc,ve/ c...,,...1-n, I cfec>-ea..se -Ir, ~ S~o 

Reported By: L. T).Wa/k,.. t- Reviewed By: t5, t,,/(Z..l&v"f' 

Title: (,,;o,-,fDCi ·r+ Title: b-eo lo t..ldl / 

Signature: #/tl,,4C l0ate: 1./-17-02.. Signature(~ /J,,,__,... 
Ori inal to: Document and Information Services, H0-09/HWIS g J' 

BHI-EE-183 (02-20-2002) 

Well Summary Report: 2002 ILA W Well Installation 

June 2002 

Comments: 

Depth of Casing, Drilling 
Method, Method of 

Driving Sampling Tool, 
Sampler Size, Water Level 

Di'ese. f · #a,,.,,..,e-,.. 
c,.!.!....x.J-~ _D_!41'I. tva I/ 
,..,.., r ·,.-, 

',I : Gr-a.b fr,•- -I. 

fur- a-I.,,,,. 

If'>': ~r-d- c....,. L ,'v,o 

I 
6r-c;.i,. Q r..c...h.i'v..e .. tS : 

..... 

I 

G ~ol - <>t-c''"~ 2.o : 

.... 

I 
: /.:-L-cuc./,/,,,,-25 

loate: 5J /'1/tiZ, 

B-14 



Appendix B - Borehole Log Sheets 

BOREHOLE LOG 
Page:--1._ 

BHI-01647 

Rev.O 

of __!_3_ 

Date: '-1-17-0:J. 

Well ID: · C.3;{:2_7 jwell Name: l_'fq.:. E 17-'2""2, Location: sw c,f: Ptt ~~ Y C, /(Mn 2rnE r,.,.,,, 
Project: CY 2002 TLAW Dt-ill ,'i,,r, Reference Measuring Point: 6,-,.u.,nrl S...v-~r .. 

I 
Sample Sample Description 

Depth Graphic Group Name, Grain Size Distribution, Soil Classification, 
!ill Type& Blows & Log Color, Moisture Content, Sorting, Angularity, Mineralogy, 

No. Recovery Maximum Particle Size, Reaction to HCL 

)ii?\} 30_ G ... ~-
4-Ll • ;iqf_,, ;,<33 f SAM]) /,\ - :: .. )~?.:::;) 

. • . •, • . •, •.•,' -1-,. - c; '~ G...,,,,,, I q,_ 1002 • r,,, _p - t'", ' .· . ·.·: ••• 

;: \{:}./\. L { , I I-. r.,..,,.,~ I "· Fi, Os! .SA-SR -
- .:-:. :• ·•· · .• ··:.~ s qi. ,4 20 ,_ v. C ,~ 'Jo 'io cse ~(", .... 'lo~. 

35_ 

NtM 
,_ e,O I,.., '1o +~ - ". f"e /c,Vf? sh I a~v G-':.i"~i..•, 
b r-11) C / MU ,'J..,. i,.,.,~- ""'" /I JO 1-- +.!rP -

'-fo-Soo/_ L s"' /t SO-bo 7- r fz -

/}:(}it 
. 

Sa /./. « ·-~ be•=,,,_ '<• . -
"""-" r .... 7 -IJ ... - "' " ..v ~ Ur I -

1ii!)il 
, 

'-(a_ ~M_l_~~, .. t 

-
-

i:;\~ii 
-
-

'Is__ SANT) ~ .... ,' /,,_ ... t-o Cl Lo,,.,. 
6"'; · f 'vC' -

lo0 '1- \ r. M .P -h- V rM ,,. LI I. - : : ... ·. ·.·: 
- /://('._\ -

TI?i -
5Q__ !C,,"'~'..1 ' I: 

·::: ·~=:.-:·.\::.~ -
- :-:~/·:-...•-:: .... ,· .. · ....... 
- (({).)} 5ANn I s'I . I,., • L ~[,~ ... C • .__ - StfA 

55_ ..... >p"""1 6070 ::.:..:·::):/~ -i ... ". l-1-
#I t-cC. }.:\){ -

-

/(~}?} '-l.o• 

S9H,,., ...... 
Reported By: L, D. Wa//<.,... t- Reviewed By: C.5 JAi ltll ~,.x--

Title: beo/oc,,•r+ Title: C.-e,o/~,- ,sr 
Signature: ;?~/4/~ loate: Y-/1-02 Signature;r. /? L -~ 

Ori · nal to: Document and Information Services, H0-09/HWIS ~ - I-' 

BHl·EE-183 (02-20--2002) • 

Well Summary Report: 2002 ILA W Well Installation 

Jrme 2002 

Comments: 

Depth of Casing, Drilling 
Method, Method of 

Driving Sampling Tool, 
Sampler Size, Water Level 

'T'I 'e ,PI LJ_ ··-·· -~ ... 

lq lf'rLII ~,,./ W!JfL_Ct:f.J ,I 'I 

1o 
, 

: 6,-,d, Ctv--c h ,'1J ,,. -

35'' : b- l - «,-.cl lv ,-

I 
'10 ; bt-tt, - arc /, ,'v , -

I ,~l- a .. , /i ,1, ,. '-15 : 

so 1 ,<;,.a.L - Qt-c~ J'l/,o 

--

,3 r::
1
• , .-,c,' : Sml:.J 

Sn-- #1 .r;_ ~ p .,.,, 

,-, M- /.,' 
., 

"1:""
1

: b.,.,b - <H-cht'Y~ 

I DateC7/ ~fo2.--,, 
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Appendix B - Borehole Log Sheets 
BHI-01647 

Rev. 0 

Well ID: 

Project: 

Depth 

LBJ 

Page:~ of_]_]_ 

BOREHOLE LOG Date: lf-17- 07 

C 38 27 !well Name: 29'?-E/7- 2~ Location: s·w 6t p..., r-c.x a I,,,,, r. lCJO E fel'ltl" , 
CY 2or,:z. :rU\W Dr,•fl,•.,c; Reference Measuring Point: Gt-01..<.v, rJ <::.u.t-.fa c,-

Sample 

Type & Blows & 
No. Recovery 

Graphic 
Log 

., 
Sample Description 

Group Name, Grain Size Distribution, Soil Classification, 
Color, Moisture Content, Sorting, Angularity, Mineralogy, 

Maximum Particle Size, Reaction to HCL 

Comments: · 

Depth of Casing, Drilling 
Method, Method of 

Driving Sampling Tool, 
Sampler Size, Water Level 

6o_a ss 
10070 

#-:i.._ ?}''.(,___S=A~N~D~....,(~S_..,,._)._~s~;=1<-1~,~·l~a1-_-k~-Q~~/,,,,,.._w-e_---+Cf~'~~~y-:,__)~:_'_,,~~~==•u~••1~"'~:=..,~1 ..... 1 r-e.c. -

~ ... 

SS' 
I=% 

iI\:,;;,1---s-
1 

:--''-"'-.-=:p•."¥-J:.::..""i, '.-s-:-=-~:=_+.p.•:'l!..JLD-_ ~. +-"'-•:,.,,,:::::..~'( .... ~t""-/.,r--' /1.,"'~.,_; .... :.1..t•.L.· l-.• --c-L-+-~-:-:-'~-:-~-2-.-s--,-: -5-.-,-,i.-l· 

bS_ :lt3 
rec. 

-
5-1, ... 

/~\f {~,--=~ "~.r~~"-_"_1 \ 't+-··u,-"':-":-~-~~.:~ .~ J..s~~=c:,..=~=:,~•;~·~_,~--o~,~~~r,~--~:•+tu.~"~~--~-~-:'f-~-h,~...,_~1-~'~• ~l,IK..t--~-· --,-,-·G_·~-#-! , ___ «_r-c_£_t'_v ,.---1 

11~:-:--AM-~-l-:--a-c--
6
-~-,,-~------'------1-:~;P·~:--~•--:-~~;-;_·o-~---:-•-~"~:=~· 

-

-
70_ & .... . 

At,:l ' .. 

rt C. •::::::-:·.::.)1-------------'---------4-...lr~,.-=--#_::z__..11 ___ -l 

~k~P ~-~42Y~ i/\fo);I---'~:C:o:...'_::........:S,..,,,e..,hu,A~_L.f,,,_,,·-..s;P__:.L=------l"'-"-l .... "-',tt--'L.Le,,...,"'e"-------+--A-..,._1_,··_,._., __ 80_' __ --l 

:-:-:: .. :,_-.. ,. ,,,.,.,'J~ r:.,.. ... rl ,r,'7. ,- ~e. -...,.eJJ 5ri'J_ 

~' = :. • . •-'i" ~/;\tjl--s,,.;~-~-":"';'-':""'· :u.1:~-!.-r1b--'~""n':.i.:~""1'."'-. ~::..::,::,e7c.>.~:_,_f,.__ ~/,._' :.::.> ~.::.~.c. Rr.L~:"":;"";'--;-t-;•-5.,_.:,,_:,-,. ·::-·r,-1/,-L..t/,_, .• -•P \-!· ..:::~:.5_' =----=G:...:rc.::..,:b_-....:A.:.,rec,cJ.._.,u·v'-"· "'---l 

- /{:.{\;1---1-...,•r .. ·i,,~~/-j.~c~l-' ______________ -+----------1 

··:·-::·:?;·:.·~-:. 

Reported By: l. b. !Alo I /<.t<>.1-

Title: (;,,, r, I CJ a,- r./-
Signature: ,;t:!J /, f F£, 

Original to: Document and Information Services, H0-09/HWIS 

BHI-EE-183 (02-20-2002) 

Well Summary Report: 2002 ILA W Well Installation 

June 2002 

Reviewed By:. /' _:'.:) / .;o/11.. { ~7 
Title: (; ,ec) louJf , 

r 
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Appendix B - Borehole Log Sheets 
BHI-01647 

Rev.O 

BOREHOLE LOG 
Page:___!i___ of---1:3_ 

Date: Lf - 17-o 2 

Well ID: C3827 !wen Name: 2."tq - E/7- ::2~ 
..I 

Project: CY .20D2.. I LAlN bh·//,'kQ Reference Measuring Point: (.,,.." .... .,,,I S L<.rl,,. 
; 

Sample Sample Description Comments: 

Graphic Depth 
fill Type & Blows & Log 

Group Name, Grain Size Distribution, Soil Classification, 
Color, Moisture Content, Sorting, Angularity, Mineralogy, 

Maximum Particle Size, Reaction to HCL 

Depth of Casing, Drilling 
Method, Method of 

Driving Sampling Tool , 
Sampler Size, Water Level 

No. Recovery 

-

- I 
y 

-

-
-

51\it - ),-, ICP7, 
100_ 

#-5" rec.. 
-

~ nc,,"'(. 

-

-

·-
-

-

-
-

v. f,. o,1, s.a ---'·- L ,,,/J · 
\c.11,,0 20in V . Ch 30 o/n Cle <;r, io 

;!lil»i !t---'-+...,_._'r;_+-°_:=-:::....:· ~=t:u•: .... ;_:_.,:w: .... •,:u...-e_~__.~..._),_c~_..:.:...· " __ io_:: __ ,.j_l, n_...., .J-1.--,,4_ .... _ ... _ .... _, __ -t=9s!a!' ~!:-·= ,.o= __ ,•===:=!•:~·==,;,_'.c...: -'5"'-, •.u...., 1· 1'---1 

l!!i•+-__ S_A_N __ l)l/l-, ,,.-,.--,(,J,--~--,~)--,,,_-5.,-~~-~-,::-~:Q~-._--~-,-z-e--c,l_o_i,_~---+-'-: ~=-0_..::.:....1 ,_•, ...c::....::c::....:::....··_:,...r'-'r-,.c'-"' iu.''~-"-",,,C---l~,. 

;-~·: : · ..... . .-~~ 
:::/:-:-\":-:i-------------- --- ------+------- - - --j ....... , .·.·.·.·.·.·.·: . :::::::.:·.:,.:::,:1------------ ---- - - -----1------- ----1 

/10': Grc,(, - a;-c I. ,•v,. 

f \t;l._1------------,--- --------+--------- --! 
. ... . , . . 1---------------- ------+--------

{?i?)?:+-------------- ------ -+-,,c;-,-.-. -G-,...,--l.--t1-r-c-~-. .,- ,.-----1 

:)ill11----S-«_h_J __ -_m_e_J_-k __ c:__s_e _ _ ""_n_·_-~_i ____ -+------ - - --1 

... .. ... . --------- ------ -------+------- - - ---1 
' :-".. :·:•::-... 

Reported By: L , b . Wr.1 / /<: e ,- Reviewed By: i!-,-~ /,, /Jl- 1, v-r 
Title: brofoo ·~+ 
Signature: ,;:4) W~ 
Original to: Document and Information Services, H0-09/HWIS 

BHI-EE-i83 (02-20-2002) 

Well Summary Report: 2002 ILA W Well Installation 

June 2002 

Title: &:>-'(cJ/,,, nY- / 
Signature· "' Y--/ - ~ ,,-; --­•I~..,,~·~ 
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Appendix B - Borehole Log Sheets 
BHI-01647 
Rev.O 

Page: __s:_ of~ 

BOREHOLE LOG Date: Lf- f 7- o :; 

Well ID: · (" 3x' 27 lwellName: 2 crq - ft7 - 2 ~ Location: SW c,{: Pu.re >:: , c,_}oi,, 0 1 00[ Fe. c, 

Project: 

Depth 
.{f!J 

Sample 

Type & Blows & 
No. Recovery 

Graphic 
Log 

Reference Measuring Point: G-rou. viJ S..r- foe e 
., 

Sample Description 

Group Name, Grain Size Distribution, Soil Classification, 
Color, Moisture Content, Sorting, Angularity, Mineralogy, 

Maximum Particle Size, Reaction to HCL 

Comments: 

Depth of Casing, Drilling 
Method, Method of 

Driving Sampling Tool, 
Sampler Size, Water Level 

C' 1,·-1-1 :i 0-- ,>p (:\}\\:._+-- --------------------+--"'D..,'e..,J"'--"c:'-'/-----'l."'Q.-'-"-'""'"ec_.___t ,._____>_ --1 
~P"'-"1 

I ;i~ 1--G~:~:'"°:_~~-+,.,-..----i;!/j)!Il·,1-· -5-,~--~-cP-==S'-'-~.L- L..C/( N:L,' ;""D,n:....-',, :v-_e r..=.~ ,--c:,_l_:_,1,.,_ ,~""-~'-'c.L: ,-"'-:~L>-.-~- ~,.,-o/,,,_.,,_,.,J. ... :'-"~'-":=""_ ;~;-µ:.,,J,:.U::_,~..:...:'-_, ~.4<::!:GD~~;.,,il :1.1.:.ll."_•r__ S: ~~~:""'5~:-.../-b.'.' j-l 

;].\t)}{f--...,_d,,., . ...,z.,..L.L..,;~ o/. :...,_i _r,,..,... .............. ,.A""/ o_.,_,'j·.,'-!.~-'-'v=. :~~~- ·=)JT=-1:=I--" Yi .... :...,.I~,w..· :~ .... 3 .... (!"", ........ _,,,_Z.:,.•~.,_.f+-1-- - -----l 

••••••

1

·~· . ·.·:. ·. 6ff e r ~r "..., ~r__n uJe.qk r- r .. Ur I /'3r, 1 : ~£-a.. ,-c.1 'vo 

tj![,ll--,-,-41_ :_w,_ c,_,'_5+<,_ 1-_e __ r_,~_l_e_,. /- ,-,.-. ....,- .- :...-7--- -+-,-,-c;-/ ___ -G,-.-,..,.., -,-_-a-,_,- f-,--l.,. 

-

-

-

-
-

135..- 6
""~ Are l ,·vr '{;\\ -\_i------S~A~N~·~p --+--~""• -rl-~c-~~" ~ s~ .4-~ A _ ___ -+---------1 

-
-

-
-

·.·.·.•:::•::: .. ,__~~~~---,~-,,....------- --------,.--------- ---< 

;ilf iii1---r.rl{-, :.,,,_SCL.!l,4.e:-h~~:'-'-:~+;v-L.--':_::..•::c..~-: ..... :~...,:c....~"'':-5 ... ~"'-:~~..,_,r~,_,_: ..... ,: .,...;--':7'--'.:'-~-"-:-h~-"-,' . ..LJ:,.,.,:&....,:'-'-~"'-•1---/+-'--1 "'-.;-'-'-=-: ....1'-=~·cn..:.. l.. - ..,,oc..L"J...o...L•u=" ,. --1 

i~i}J\1--- t:>-r--·v_. _________________ --+-l-'/_'l _' -, _"'_"_J_ c,_f_~-/,,-7-/-,0--1~ 

-
-

-

-
-

-

ReportedBy: L . D.Walk e i-- Reviewed By: C 0 1,,/r,a I Ir/... l-

Title; (;, e" f ~c, ,'J ./-

I Date: '{ -/ 7-o 2 Signature:/'/ / / A?_,....... I Date: )/l ~L----
Original to: Document and Information Services, H0-09/HWIS 

BHI-EE-183 (02-20-2002) 

Well Summary Report: 2002 ILA W Well Installation 

June 2002 

IY 
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Appendix B - Borehole Log Sheets 

BOREHOLE LOG 

BHI-01647 

Rev.O 

Page:_..6._ of .ll_ 

Date: 4-!'iJ-07 
Well ID: C3227 jwen Name: ]qq- Fl7-::Z3 Location: SW of Pi, ,.,.y 01'1 200€. Fr-hcd,'l.e 

Project: c Y :ioo::i.. ILAW D r-i/1 ,.VI 0 Reference Measuring Point: Grr-ou.ncl Su.rfu(J! ., 
Sample Sample Description Comments; 

Depth Graphic Group Name, Grain Size Distribution, Soil Classification, Depth of Casing, Drilling 

illJ Type& Blows & Log Color, Moisture Content, Sorting, Angularity, Mineralogy, Method, Method of 
No. Recovery Maximum Particle Size, Reaction to HCL Driving Sampling Tool, 

Sampler Size, Water Level 

/S0---1 
Sp/,+ 

?~?,, /{}~ 
D· .. ~cf ha, .... ........ ,.. 

s~.,.., 
SAND Is) 9" h t.." ,.JL"·' I~,, - :Ir? rec. 

- ../.,_ v-k. ,.,. b 'lS-IClU 7,, ,~ ... O ./.,. - c; ,. (.Q. ~ ".la n 
, 

~ ... tJ 
~ 

5,·/f 3 o o/,, V. C.fc - CSE' 1./C> o/., 
.Jlto~ 

·.·.·.·.·.•,· 
1nY1?bl2. /11 .·.·.·-·.·.·.· 3f5'7~ j:,. - \I. t .. L-. ·rl. l~q_,./-. /5:S.C:-

1
: Sol,i - 5"l ;f-

. · , · .·.·.• •• #. . ·. ·. ·. ·.·:.-
<=srav) IS"~o Sp-, lt,07', \/}// c/,-..y 1,.,J 'io . .J.- ,,1 SA-A 5•-- #7 - , , 

- #cg rte. ... ... . .. 2CY·Jc,'fo 4a roll M ~ V s ,'zc, -:s-v ...... I ',/'I / : G-r-a l. • 0 /Y £ 'I, " , 
. ... . . ,,.,._orJ r'rh HCI - :: _: :_:-_:.-;_._:-_: 

~ ~oc _:::::-:/ :>.?~ V. Ue. Sn i.rl .... I c:;l./ I ri::-1 ,::;' .. rc:2 n 1
: 1./:4. 

10070 
.·.·.·.·.·:.•.• Sn~~ If R - Spi ,+ .·.·,• .·········:. ... ·, .. ·. ·.•,•. ~ .. 

1r:c:'' ,,,,,..r l 'v_, /'7Q__ Spcm-, 

ltll!i 
Gt-cc L · 

tc.c . 

- -11q 
S4ND - .S,'.., -fa._ +o a.£ovf' ,se.o'-11.2 .s': s. I,·+ 

Sho ,. 
h, -lo f,.. Ye ~v -r,·11, ,..,-,._n 5n-~ #a - 5p/,·t I 

bK.b - « re i . .,. 
Sp"°" Ibo ·. - '15% 

1"5..- :ltto rec. \:.\?::·(?-~ tr.2.t::
1
-. lt.7."' ' 5"U -

\}:Jl01 
~l, "c S Oc,-c,1o ~,o 

- I I, t:;' 
1

: t:.~,. /, - c; ...,.f ' l' c 

- ~-::::\·'.-::::}·:/ 
SAND ( s) s ·.,,, · lo f ./.,., q J,,,.,,f' l7n

1
: c;= I. . a ~r l /7a..__ ~"' ,·vr =-.\::·:: ·.- :-:·. -- \t·\'.(} too ?,., So .. ~ t-i--r·I+ -

lo'7,. Y.Cre Jl'J'1n cse_ 'ID 9n 1t1 ,,./; 1~, . .r:~ -- ·. ·. ·. ·. : ·. ':: · 
( (/; /·:\:(~/~:t v. Fn. /OY~ L lz h>k ti~ c,,.,,,,\ r.P ... , . - ~ , I , 

-

Ir trf l 
,.,....,& fo,-+~.u SA 3 cf1n I..,. <"' It 7o '- 17c; 

1
: r..~ L-" -L •,,. 

175....__ ~A 

'--h well qfiff,/rl I aU,,- -k ,...,_ ~-Jl 
-c ~ i' ve. - :1. ....... •-ea k ~r I h,, C, V s . .,_"- ,\; l'Yh -

-

-

Reported By: L , TJ,Wq/kcr- Reviewed By; cs ¼/{,i,v, 

Title: r;,.,. I,.,,, ,·s.f.. 

Signature: ;('~ ~ jDate: Lf,(8-02 
Ongmal to. Document and lnformauon Services, HO 09/HWJS 

BHl·EE-183 (02-20-2002) 

Well Summary Report: 2002 ILA W Well Installation 

June 2002 

Title: Ge01 bt,1sr 

Signature: /' P /4 /4 ~ I Date; Ci/r 'r,; ~ ..... .,, 

B-19 



Appendix B - Borehole Log Sheets 
BHI-01647 

Rev. 0 

BOREHOLE LOG 
Well ID: C 3 8 2 7 !well Name: 299- E.17- .23 

Page:_L of~ 

Date: if - I g _ o "2 

Location:_ S W c,t R.rex "" 2ooE knee f..w, 

Project: Cy :l.0O1 ILAW Dr-t'l/,'i.,e, Reference Measuring Point: bN"Ju.nt:I St..lr'+a.c.e 

Sample 

Depth 
1E!J Type & Blows & 

No. Recovery 

/80_ s,q 
lr~ 

- #11 

-

-

-

-

--
-

-
-

-

Graphic 
Log 

I 
Sample Description 

Group Name, Grain Size Distribution, Soil Classification, 
Color, Moisture Content, Sorting, Angularity, Mineralogy, 

Maximum Particle Size, Reaction to HCL 

Comments: 

Depth o1 Casing, Drilling 
Method, Method of 

Driving Sampling Tool, 
Sampler Size, Water Level 

{}{/{}. f--_S~A'-'-'--'Ni).,____.(-'s=--\.,___~s,._,....,··,_ ...._·'""l•r-.._.1,._._...1..fo. "--'c"'-"'-bo""'v.__e.==-'--+_.__9~_,;·:"'"',
5

,_,e_,~.__'_' J,_,,,d.,_,,'~ ... ·r,.,,,._..~_- ... ---1 

;j/]~~11:r---,,,,-'-'.~:....i'-":.!.~.:....-~L,.;...:Ji"-;il-"~l.J.',:....,: ·!W-:C!<'-,"":~CC.l~C!.: .... ~-'-'t-:-:·J'f.J ":u._• :'--'-~'(--5+-\-"LD' sf-:·-1~-tk_~_+-=1_7=;=~=:..='.:=/===':!!::::~;/=1,:_~....:.-n...:1 ;"", b:.u..LJ /. ·J. 

(i;~i:f 1f---b-':_~sr'-"~"-':"-~--'-:-'--"'-!--'-,_ ,. : __ J.,.._c,_ I'"_,_/:,:_~-;_/_ J· __ v .. _~_:_""_w_,._c:_"'_lc_-?_ ... _ +-"-' ', : ..... 05..__'' •._. _GG.c_rc..:..c==-• !.._-_· _:c:'-'-:-"-:""' At..'-',·: c.q.-•· 

Irni\~1----------------------+-/'?_0_1 _: _G_-~l,_-_<l~t-r~L~..,,··· -L-f­

<?t)}_f----S_4--'--N_.c_D_-_ .. _ J _a._cb-'"'-'v-'c.=------------------~ 
s •.., • /h 0- /J I ,_ /95

1
: Gro I, - Qr-ch/.,, 

fa/-1- .,.,I · n ... l!J,..,. • ,__ _ ••r~ ---r~ 

S/J..Nh {S) 

iiill1-----vet-_·~V--lv-e_,a_k __ ~_·lf_h _ lk __ , ___ , _ __ --+_2._o_
5_'_:_r:. _____ f...-_a_•_, _/.·-;,,, 

/.:~).\k\{\ 
Reported By: L. 'D I, 1,-, I k,. ,- Reviewed By:~ W./2-/(...,."( 

nt1e: C.enl oa ,-5 f- Title: C tc/f>11ST _ 

Signature: ~~ !Date: '/-/8-02 Signature:~£../ 
Origmal to: Document and information Services, H0-09/HWIS 

BHI-EE-183 (02·20-2002) 

Well Summary Report: 2002 ILA W Wei! Installation 

June 2002 B-20 



Appendix B - Borehole Log Sheets 

BOREHOLE LOG 

BHI-01647 

Rev. 0 

Page: ~ of~ 

Date: Lf-1 &- 02. 

Well ID: c 3 i:n lwell Name: 2q9. £ 17- J 3 Location: S W e,{ P'-< H!.X oi,, 100 ~ Fe.nu 

Project: CY "J..00:2. lUWJ D1-,·({, ·na Reference Measuring Point: 1r,,,,..~.,,~ Svt-fuce 
.J 

Sample Sample Description Comments: 

Graphic Depth 
!ill Type & Blows & Log 

Group Name, Grain Size Distribution, Soil Classification, 
Color, Moisture Content, Sorting, Angularity, Mineralogy, 

Maximum Particle Size, Reaction to HCL 

Depth of Casing, Drilling 
Method, Method of 

Driving Sampling Tool, 
Sampler Size, Water Level 

No. Recovery 

210_~' 

~jJ:ll ·~t\[\:":;;\~~::; __ , :.?:~;!!~. 
.:2.:!Q_~ 5p/,'t 

j P""I '(c, '?o 
- #12. ri:c. . 
-

, L,. t"' 

:/ ~{/) St>oa. -# 12 ~----+:;(ill 22 > - 2 2' ' ' h o.b '1, o. •• - • ,.J. Uo' , G- ! . o,, L ,,.. 

-
:22£...... 

6,-,-./,- " ,,,.t,. 'i}J;i •«M •• I oJ• - C,. "' '• LU. 22< , • L, L, ,~L .• 

@)~;[ i,s- '" , , •• ,p - ·+i <·•• •- ,, .... , , , .. ' , , _,_ 0 ,,£ ,,., 
-

-

-

!M\~: , .. ~- ,. .. , . , __ , ~. ·• .. 
:-:- . ·. · ,6 . '.· 21:?' : G~c / ,"<,, c ..-~a.,~ -

- \ ~):{. 233'- .Z-U 1 
'. Sctncfv Gr?AVF{ /r (... \ 

~ -~&-S'- ., { / n ') ~s /1 / :i~·.'•.1:. 701,, Gt"rivt' fv . r .. -WlecY lJp_h <no/~ di<tll ;235': {;,..,,l, - c,,-,, · -~ -
:2 3s.__ 6.....,,-r,.,d, ,'vp 

'2.""'-~""·o I '.\-?dil~: (C~r-V. (Jc fa.JJ (.,,-,.,, • / L r, -70''1,., Laiafl, 

[;~ ,t\;~~ctE :::n~•" •~••; 

-

Reported By: L . 0 . We, I/( t: ,- Reviewed By: /'",,,"5 IA-6, 1 ~.,..A,--

, Title: Gr:. CJ(oq , 'Tf 

Signature: ,# ,h,1;.,/£ loate: If -/'t·O~ Signature:{\_,. ./ /< 
Original to: Document and lnfonnauon Services, H0-09/HWJS 

BHI-EE· 183 (02·20.2002) 

Well Summary Report: 2002 ILA W Well Installation 

June 2002 

I Date:5/ l7 /~ 

B-21 



Appendix B - Borehole Log Sheets 

BOREHOLE LOG 
Page: _=!_ 

BHI-01647 

Rev. 0 

of fl_ 

Date: Lf-Jq-o~ 

Well ID: C 3'g2 7 !wen Name: zqq- E 17- 2.3 Location: sw o{ -p,.. ..... _. 01\ lOOE Fc11ce l,ne. 
Project: CY ).ocn ILAW Di- t it ,·11c. Reference Measuring Point: Grou.11ci Sur-i::o<-~ .,, 

Sample Sample Description 

Depth Graphic Group Name, Grain Size Distribution, Soil Classification, 
!E!J Type& Blows & Log Color, Moisture Content, Sorting, Angularity, Mineralogy, 

No. Recovery 
Maximum Particle Size, Reaction to HCL 

·_:::::: ,:· .•. :._.· 
l'fo_ 

'""' -f 
,c, 1' \((" \:-}:::\-\ 

2'3to
1

• (,AN!) /~) 

~~Jiff 
'.:) t;(/ J ; 

- c::.:~j} - s-,o~n r:;-.-1 9r, -9' c;c,_ 
s .. ~,() 'f D'I. ,- <,. ?r>'l~ --~ ?.sio f.,. So/,, -v. CJ-e -

1,-,YR t.h. (;1;_ G'r-c,v,. / V . r,.. • ,C,.. "'' b . b • ., .. k ·~L -
2L/L- ·: : :-· ...... -... ~ c;,,..,.,' ,./)~v . 1/nR,I}/ well ~c,t-+ecl SA-A"n 

G..-.~ - A1 ~ ,'~( ::·-:-=.>.:)::: , 

,,fz../o./-1..e r +t-
-

-

jll 
"!o-qo, n bQ lo fl f.o -7o 7n "' ·,,.., 

Vet-\' ive«k ·1-ic11 II( I -
- 241/ I ; ,l~a/,. r,-•<CP C!ac, fa+, ·/,\ ,i. ~r,. ,;1 

J .., -J I / 

- \/(:·\ 25''1- r..rd · A, L·re :, ,: • .. ·.•,•.·.·. 
-

-
-

2t:;I/ ~ :ye;,' : G1-r. V f' //1, \A-ND ( <t S) -
- I ( 

I b:ra 1-l) 25L G-rob· f!1 i<k:ve'. 20-307_ r..- ""' - th ,,, b A-fA 

~bu'''°-' 7o- lfo 7~ ~~ ,. ,d ( s ..... ,Ir,. -h, J .. .,t/ -
wec:,/r Hct t-X1-, -

- , 
SAND (s ..,,.f.t 257 - ;u,o' : ~Si. r ... .,,,, 

-

lift: 
zw, 

''.':,, /,- Ai -c h,'vr 
' <::.AA!n la \) AbO - J/_ I/ : c::,.,....,~ II,, -

(., i:-.. - .r-.. .. ,. 1.) - , 

'),;-'1,, r.~-,. ( 7c:o/. l'c. ./l -
'(O- ',O 1. {,~.~fl ~A - ,Cl ,_._,,.,./. r-Jr• l+r I -

- ', ,•:o.C5. 
.% •-~ J{, l/ (- 2"'8' Sov,~. GRAVEL (s G) 2~>- G..,.b-Ar '1ive. ti';,s.o~·~ .: 
1n -l! s:,.,t -

- bP.:'l:f~ 'fo 'lo r.~v,._ I SS-~o 0n r ·II-
~~ Gr-qve / f1ri - "'1e,/) ,.,. l . -~-P~ l..nfal-1 fA - ,~~- • I 
::i-¼,.•· • Jo,r..cf r. r Je • Y, fh n~1-fv r,.....1-rP - ?: ... ;;,·•·.:,tg 
~:6~1r~:-~ .. br-qve/ Size c&c.r-ecue f,-.,i., :::li,4 ./,, )l,,R H 

Reported By: L , D . uJC< I k~ r- Reviewed By: C..-5 Winu.,....,~ 
Title: Gt' c;, I o-e, ,·r .L Title: &,~-:,/ cc.,,..sv 
Signature: -;f'~fi)~ loate: lf- IC/~01 SignatureU,-- /.,,., / _# 
Original to: Document and Information Services, H0-09/HWIS r 

BHI-EE-183 (02-20-2002) 

Well Summary Report: 2002 ILA W Well Installation 

June 2002 

Comments: 

Depth of Casing, Drilling 
Method, Method of 

Driving Sampling Tool, 
Sampler Size, Water Level 

t'),·e , e / "~·-···· .. . 
q If ~" " I( ,4,.,, I . - 1/ 

CCL' ,., ,.., 
I 

I : r-r..,, l- a t-r I, ,..,~ Z'IO 

··- ------ -·-
I 

6rd - or-r_tvf'.. 2..'f-'5 : 

~5() 
I 

(; rn !- C. ,.r f ',, : 

255'.- G....., L- c, rs..h t' 11 e, 

2'-" ' : C.~L-01-,h 'v,-

11.,c; ': 6V"t:>.~- "rc~,\,e 

IDate: <;/zJ/,,,._ 
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Appendix B - Borehole Log Sheets 

BOREHOLE LOG 
Well ID: C 3 g l 7 Well Name: 2qq- E 17 - ;i 3 

BHI-01647 

Rev. 0 

Page:_lQ_ ofl3____ 

Date: '/ - / • o ~ 

Project: C oc, ILAW Dr,· ,·11 Reference Measuring Point: 6rour,cf Sttrfuc.e 

Sample 

Graphic Depth 
!ill Type & Blows & Log 

No. Recovery 

27 

27 

28 Grc. b- A cl,,•~e.. 

29 

Reported By: e ,-

Title: 

Signature: 

Sample Description 

Group Name, Grain Size Distribution, Soil Classification, 
Color, Moisture Content, Sorting, Angularity, Mineralogy, 

Maximum Particle Size, Reaction to HCL 

Date: '{- /9-o;;_ Signature: 

Original to: Document and Information Services, H0-09/HWJS 

BHI-EE-183 (02-20-2002) 

Well Summary Report: 2002 ILA W Well Installation 

June 2002 

Comments: 

Depth of Casing, Drilling 
Method, Method of 

Driving Sampling Tool, 
Sampler Size, Water Level 

Date: S,z. 
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Appendix B - Borehole Log Sheets 

Well ID: 

Project: C. '( .loo ::2,. 

Sample 

Depth 
!.ill Type & Blows & 

No. Recovery 

3o 

3to 

31 

BOREHOLE LOG 
Well Name: JC,q- f 7-

ILAW 

Graphic 
Log 

Sample Description 

Group Name, Grain Size Distribution, Soil Classification, 
Color, Moisture Content, Sorting, Angularity, Mineralogy, 

Maximum Particle Size, Reaction to HCL 

Reported By: L. "l>. u}q Iker-

Title: Geo/o 
Date: '{ - 2. 't -o .:2. Signature: 

Original to: Document and Information Services, H0..09/HWJS 

BHI-EE-183 (02-20-2002) 

Well Summary Report: 2002 ILA W Well Installation 

June 2002 

BHI-01647 

Rev.O 

Comments: 

Depth of Casing, Drilling 
Method, Method of 

Driving Sampling Tool, 
Sampler Size, Water Level 

I 
12.s : G..,. _ 

B-24 



Appendix B - Borehole Log Sheets 

BOREHOLE LOG 

BHI-01647 

Rev.0 

Page:---1..2,,_ of I 3 

Date: l./- 11./- 0.2. 

Well ID: C 3 8 2 7 Well Name: Z'i9- £./7- 23 Location: SW of:' PL.< 1-~.- 0"' .:i.cro i: .re.,,./, ... 
Project: c_ y :;_ o {) FL W TJ,-,·//,111r, Reference Measuring Point: G,_, ~.IJ c:;, _c. , ,.. 

Depth 
IBJ 

-

-
-

-

Sample 

Type & Blows & 
No. Recovery 

Graphic 
Log 

'- J 

./ 
Sample Description 

Group Name, Grain Size Distribution, Soll Classification, 
Color, Moisture Content, Sorting, Angularity, Mineralogy, 

Maximum Particle Size, Reaction to HCL 

~c,- 'fc;J,, Gra11, I le>-.lo'- S,, •• ,.O J..._ c ,J.J. 

-:Jr-i7o s,.., r-£ .So'),. v.c(,. - c.se "'~ t 

I / 
1 

I 
• .J. •• ,,,IIA ___ /} ~ 1-~CD'VI! .. W . (._ . -= 33-<,'-' . 

.J 

SA (., ... ,. lrP / C. . i., •• 1. -· 0 F 

n ~ .J...,. c,/.? •J.,,. 
,J 

Comments: · 

Depth of Casing, Drilling 
Method, Method of 

Driving Sampling Tool, 
Sampler Size, Water Level 

911 L.. L It cl¾~. I 
I 

Wt> JI ca.r ,·11 
J 

"335
1
' Gi-c..L- c.,cL ,,~ 

~ '11.Jn/ : r · /' II- -5 • ~ ~,1--= .. ~L..:.-..l..L. li_T,;____:+u:..~2..Lz,../-________ _ -h!-'J.I.£.1/,0 _
1 

·:...· ..!:G!.l--:s.11Lc..:-~«:.tr-£<-.!!..~!.)1'vc..c..1-

~ ~.-tL ,_, •. ~, 711qt 

-
-

-k, ,·111r .. ,. ,.,._, p sl,'lt "I o ,- 3'15
1

' C-L - c,.-d ,., . 

2ai,, -

-

-
'3'Sl:>

1
: G..,., 1..- <U·ch 'v.--

?.Rf.J.VEL - S,'i..,'}a,• .J-o a.L,ve 

-
-

-

-

-
-
-

Reported By: l • I?. Wa f/(e,,- Reviewed By: C,,::5 LJatC,~ 

Title: Ce." f,t o .-s J 
~¼/ ,#-­

Signature: //P' ,v~~ I Date: I./ -J. 5-02 Signature: Cb r- -£ ,,,....- I Date: ) /1-J/ SZ. 

Original to: Document and Infonnation Services, H0-09/HWIS 

BHI-EE· 183 (02-20-2002) 

Well Summary Report: 2002 ILA W Well Installation 

June 2002 B-25 . 



Appendix B - Borehole Log Sheets 

Page: 

BOREHOLE LOG Date: 

)'3 

BHI-01647 

Rev.O 

of 13 

L/- .25-oi 
WelllD: C3'8.27 Well Name: 2 'fq - E /7- :1. ~ Location: SW of Pu"'"'' "" ~f re.a/,\'<> 
Project: CY 2.DDl ILAW Dr.-//,\,a Reference Measuring Point: (..,~UhrP \• · •JQ:Cf 

I 
Sample Sample Description Comments: 

Depth Graphic Group Name, Grain Size Distribution, Soil Classification, 
Depth of Casing, Drilling 

{.E!J Type& Blows & Log Color, Moisture Content, Sorting, Angularity, Mineralogy, 
Method, Method of 

No. Recovery Maximum Particle Size, Reaction to HCL 
Driving Sampling Tool, 

Sampler Size, Water Level 

~ )"?.:: Dioe. f h ec.w, h\ e_ 1-3w_ G,..t- 4, ~ ,'yp ld!; -

- g fi 358
1

- 372
1

: Sa .,cfl1, ~PA 1/E I /,;(;_) a'r J,, b fl ,.O,r. / u,r: If 

~ foo- 7 o 'J_ t:.~- ,,,. I 30-1;0?- (,.,_1/. r~ ,.,.,. r. 
-

lo1~ c ... ,,.. l f-4 I~ col 
.J . L ... C • I+ Gr-o.vcl 

. . . "\ ,,,, l 
--= 

G~L- =--L:v. - [g 
Y.. 'IO 'j,., V,C>e- c.s.- 3,, <;_ I>,- /) D• ' 

'3/,.,r, I : 

-~ I 

3,£_ r.-.. .,. b-J 1"1:4irf' 
2a o/_ th - V. f1,. ,~ "',I) ~c~- +• 

r 11 

~ Gr-Qlrt I ,_,.._ ~(, So~l- J J H-1? ~ -~ or 3 '- ~ ': r_ • - L - r • ... , I. .1.~ -
~~: "",,.ti / Qh,-le I Q,.,..,.J,., I cffe. "· - ~~- ,x r .. ... n1 fO -<;r, 7. ,,fz Jf .,t,:<~ •• - L .., -,-~ ~-. - , 

I 

- ~ '370 . . r.., __ l - " .. , L ·., .. 

37Q_ G,-c;t-A tl.,'vp 
~ -~ -. 370-37:J. 1 ro .. ~ "- .,_0 - (! < F :n;i.': r.. ... a L.-c. td,,1,. - L, 

~~a.--u • , Live --c-= --;. ,.,IJ ,-_ n . 
,n-=~,".), l,~' - J 

-
375-

., 

-
-

-

-
38Q_ 

-
-

-
-'--

'385-

-

-

-

Reported By: L. v. 'vJq_ Ike,- Reviewed By: /' , .S 1,,-.,ft1l ... -~ 
THle: Ceo/oo ·, I-
Signature: »A:/~ loate: lf-25-o:> 
Original to: Document and Information Services, H0-09/HWJS 

BHI-EE-183 (02-20-2002) 

Well Summary Report: 2002 ILA W Well Installation 

June 2002 

Title: /o-eJ l#c..1sr" 
Signature://.,,.,.;· /4 ~ - I Date'°r{'Z7/;y7 

/ 
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Appendix B - Borehole Log Sheets 

BOREHOLE LOG 

BHI-01647 

Rev.0 

Page: ·_/_ of _Ll_ 

Date: 5-10-0:i 

Well ID: C 3920 jwell Name: 2<19- E 17 - 2S- I Location: 2ci:> £a. s + sw or Pu~"" 
Project: Cy 2002 ILAW tr-,' J/,'ha I Reference Measuring Point: 0,-r,c.,~J Sur race -

Sample Sample Description Comments: 

Depth Graphic Group Name, Grain Size Distribution, Soil Classification, Depth of Casing, Drilling 

!Eb) Type& Blows & Log Color, Moisture Content, Sorting, Angularity, Mineralogy, 
Method, Method of 

No. Recovery Driving Sampling Tool, Maximum Particle Size, Reaction to HCL 
Sampler Size, Water Level 

0 D '<>.Je/ J.o .., ...• ~ 
t?i-ese( 'fit~ I I 

Cr-Z..sf, eel cP,-l/( ·Or,,/} ,;; .... 0 - 1,5 ; v-oc.l< c,'r-rt.lf ,J, ... I , __ ,, 
- _:_7r.f~ fk,.., ... er r- ... ,,,. ... -

(}/% ,.s'- q I s/,•qt.+/v S,·)J.., S4Nh 
J 

- -./-,- qr,n,,. I 8S-9n'/o SA-NI) 11)-IC:, • .S;li -
5_ Sa,d t"5 :.,.u1 Ir. f:n . L- ·- ,I __ :,I 

~--0 ~-1.erP 7o7o vl,krJ ~,, o/, h.,r-/.i -

-
-

q'~ II 
J Gr-c.ve (/.., SANb (q <) lo 

I 

Gral, s« ... o/,. : - I ~ 

/C>_ ~-... ,_ ',•vc, /o-t5'io Gre.vel 'iS- e:ro7o Sa: ... ~ Jr <,•II t .. a. i-c.l, 'vP --···-

;.\:_\/f ~.,.~_/J.,H,r-i .J... (ilN]) • ·J.t. /e.ir ..JJ,r• H - -
-

,j:f'.I~ 
lo Jo a i-c,v,. f -

-
It 

I 

' r; / SANT) {s) - : 
-

15_ (;]{:}~ 
..J. .. C(.✓., ,.,. / ltm o/,, r owl r,. .. I 

.I 
. J. '_v D-{/ ·,-1. - - ·- I., r ,.,. L~ - , -

- \\):\\ 3C, I Sl.-~f.ffv S4NDk .... 15 rs '- Silt'>' - .•.-:::r,· . +,,. e;,-c,,,.- I '85'• qr, 'A 5,..,/) lo-JI; 1, t:/1 .... .. 
-

aft\[ 
-

~CL- """'A-
°3() o/o C. ,,. - v c re' t/rr?t, .... cP Ji>7. i:::~ -

1
1vr 

lo YT? I/ h /;,-,,,..,, '\ _ ,,,, ,, ,·~ f v. fl'! . • k _,/} ?,-, I : & .... , 5.,_,_ ::./,. - ,~ 

- :::·:·;:,:_:_\:: 1,..,-+,.cJ 5A-A l.(o 'lo l, .. .r .. /l loot. +.,,- a.rel.,',,,, 

,,+,. /i;:.{J. /,,.11,,,. J · ... •, · .•.• ,• 
"'-r,v s ·z,. ..... ~,.., .... .. ··:-:-::_.·, -

!.}\):;· 
, 

- ..,.J ,. .. ,. /;-/ C I 

25- ::;::.:::=.: · .. •,•.······ 
-

il:i!t -

-
-:-: :~·->:·: 

Reported By: l.!J. Walkf"r- Reviewed By: lS rdr2.t1.~ 

I 
Title: Geoloa;s+ 
Signature: 4"# ,A:1/~ loate: 5-/o-o::i. 

Original to: Document and Infonnation Services, H0-09/HWIS 

BHI-EE-183 (02-20-2002) 

Well Summary Report: 2002 ILA W Well Installation 

June 2002 

,· 

Title: {xJ(o,.,,.sr 

Slgoature: 1,1..,,,/,r,~ IDate; ';j/17/oz.-
~ 

I 
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Appendix B - Borehole Log Sheets 

BOREHOLE LOG 
Well ID: C 39~6 I wen Name: 2qq_ En- 25 Location: ~00 tc,s+ 

BHI-01647 

Rev. 0 

Page:_?,__ of _D__ 

Date: 5- 10-c;z 

SW Ot P1.tr-ex 

Project: CV ::woi TLAW Dr-r'/1,'nc, Reference Measuring Point: c;, ~e>'-<rtcR S,d"F:;.<-e 
,/ 

Sample Sample Description Comments: 

Depth Graphic Group Name, Grain Size Distribution, Soil Classification, 
Depth of Casing, Drilling 

ID.J Type& Blows & Log Color, Moisture Content, Sorting, Angularity, Mineralogy, Method, Method of 
No. Recovery 

Maximum Particle Size, Reaction to HCL Driving Sampling Tool, 
Sampler Size, Water Level 

3Q___ .::-.:::: :~·: S[,'ahl-/v ,·/Iv f/JNh- J,' ... :fa.t le D:~ sel /tc,.,..,.. e /1' 
G.1"4•;;,d :;;(:\):. lv~ 

a.bov-P 'fl( 6v I, ti cl<.4' -

\/tf: j;) ,'i: }cl I~ II re..,. •,,-- / 

- ha'""'e \/{{ ~,.., ,, t'.. .... ~l !o.., ,,/_ - .:,•.- :-:-· .. ·:·: 
2 ,3Q I SAN r; Isl ' 35_ 

}?/Ji\ 
3(,, ,_ : -Ml• Q;Mf.,•v,. -

- 'f S-'lo '20 Sc,.ad 5-10?0 5.-1-I. 
.·. ·. ·. ·::: +r a .. n"• I Qo- Qe:- "" 

'i,,,.,.I 5-too/A 'i.:fl. -
) .(\ /. a..,, ,,.., -f ·, :. r:.. "'- l ~a#f.cJ - _.J) r~,. -

.., Jr, YR 'I h /,1,,~v n-·,_,.£ J .... -~ \ 
. 

- ' h\{M ...,,. ·r.l.. ., I 

LfD, ?~ l,.,rq/,1. 40_ G,...~;;._1, Ye 
jyµ>,I JOI-JA..I) SA - A 

,,/,, 1i1e1 
, 

I 

- It{/f C,o 7'., i..~:,- .J'/Ze- 5-IC ~-- i,,., :Gr·d St;"' n /,. 
I 

- l>,,()d' l"X1< !+Cf fi,.,. QrcJ.,·,,6 

- \ .Z// - ·,:. ~ .. ':':: ~·;\ 
45_ ·:•::: :: :: :.:-:·· ... : : ...... I 

: '"'"'•S ~.' (4-f,fa., ,:. ./~e S&•.tJ % crl - }}~}}) .,._,,·-IJ... 5,1,-,,,,., ,. Llr I J-Y" - ✓ 

· .·.·:: :· 
- ·,.•. : ,• ..... 

: : : ·. :· .: ·.:•,."·.~- SAtVn - r ·-
-lo.r L 4 /,, ...... ,. - f:i/({ So_ IG.~• - S-0 I: Gl/"Q.~ - ec~c. h,'v,. 

A~,I. 'i,,- ,;-c, f : +1- oc£ C. t-t:, VI! I - ..,cJ ./., er~ II. - ;~,);{) -
-

-
-

55_ 
·:·.>;'"_.':~.:: s,·r+ CC,.,f(!,i,/. c:Qe<.teC<. t I!" . : ,· .. . ·. ·. 
:- · .. · . .-.·:•::,: : 
. ··· ··· · -
·._.-:-:·.-~---~- ::.:-

- .. , ····· 
- \//\ ..... ... 

'/ '.' .·. ·.'.~ .... 

Reported By: L. D. We. Iker Reviewed By: (_;; { ,../,,, (,...,.,/" 

Title: Geo /r,c, i5+ 

Signature: .,;,{"~ /4--'~ I Date: s/10(0-:i. 
Origmal to: Document and Information Services, H0-09/HWIS 

BHI-EE-183 (02-20-2002) 

Well Summary Report: 2002 ILA W Well Installation 

June 2002 

Title: &-t.of ~ u J ( ~ 

Signature: C,<.-l/~ I Date: c:;{ ( lf ~ 7 
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Appendix B - Borehole Log Sheets 
Blll-01 647 

Rev. 0 

Well ID: C 3 9 2 " 
Project: C. Y 2 c, o ;i.. 

Sample 

BOREHOLE LOG 
lwen Name: 2qq-£ /7 - 2 5 

ILAW Di-il/t'nci ., 

Page:~ of--12_ 

Date: 5 - / o- O-::?_ 

Location: ')('1't, £ SIA/ of Pt..<reY 

Reference Measuring Point: G1-o1..t.l'lcl. Su.t-~«cP 

Sample Description Comments: 

Graphic Depth 

fill Type & Blows & Log 
Group Name, Grain Size Distribution, Soil Classification, 
Color, Moisture Content, Sorting, Angularity, Mineralogy, 

Depth of Casing, Drilling 
Method, Method of 

Driving Sampling Tool, 
Sampler Size, Water Level 

No. Recovery 

-

-
(,5_ 

-

Ir 

-
-

75_ 
-

-

-

-

-

-

-

Maximum Particle Size, Reaction to HCL · 

)??/\,---s--::,A---,--f\JT)--(✓5-'t--)-s-;· ,..,-. l-,c.-... --.f..---,----~-t-o_v_e - +-' qD~.:'""·1:'""L""-e...,_i C,_
1
...,..
1
/.1.,;=~;:, ... .::;"'a'-"e'-'---~---I 

,' ,• . . . · . • :, 'l-----'-~ '-----'-'-,,L-~~~ ~-----''--------''-=-"-"---1--'---'--"---='-""-"---'---l 

([iti~f---' <,",µ .• ~ ... a,_ :u. A. ~..,,. :.,:,.~_:_.:-..::.b., ;'-"'-',•·•:..,..=w£'-,,c...,:,~.c.:.:"'",,: ...... ~f ..... J/_:-t-~~ y ..... '.;c=,, .... ~"",,.~.;....l:-:,..-~+ ... ,~--<:~'-"ki'~"";t'+-+:0"--'o"'-:-', ~'-:_;::.~.c..; •,.,._:::.~""", ;...,~:.::_,;'""~,~c:..iP'--'/_...__ ~-1 

:-· .. •.- ·.- :, :,:, of.let- J_._ '- •r,. · , .. ,.,.,e>k J./(/ ,.Jo,,.. 
.:•.· ,• .' .· : : •. 1----==---'-,1-----'--''-----"' ....... -'+--+--.....,,'--"----'-'--'-''---J..IJ.JQ---+----------1 , , • • • , . • I 

/)/:/:'J--_J_.f-..r::_,..~ Su"_,_/_..._ t -L/:,..,.=;'1--"'-'-"'C!LI•J.:..,r'----_:"'~· l--f!...!'-----'l:'--''f-",rrr,,"''-'i✓"L-1~7:J.~UAl---1----..:._------l 

lj~'I!ll----5-,·-/ l_fl_C_,_,,:,,_t_e-•u_./-__ ./._;._J.__, _l\_on_,-______ -+-...,_,,tC,'--f;.~-:--"~""'"7"-c'"-h~:,"":-":e-,n"°'/"'"I '°--i 

\)i\i.1----------------------l------------l 

/f f ;l[f i{: .... -""<;""-A-'-'-"-'N~""c,o-o/,-,,-S"_"_,:R _ __ l .. -c-·-l-l:-----+-8'o-,-: -6-rc.-/,---.. -rc._J._,_'v_e--i 

. : • •• · : ~ · :· - : -:~-"'fc..!:C7:.2i.:..ca·nt,_;,,C.Lss.e+-'5':::..::::0-...,"/:.'1, ,,'........'....,=-.,_-1::+-IJ~ 'u:,,.,_.1,.a..,,••J,+::.,•11'----""...;+I.!l.. " --..j....:...- - -------t 

:_:::{.'.)}.l---'t'-=-c,-'Ye...:.,..,RS'"-'-J,'--'2.~/...,:;;,aµ•~"'-l'-n".,_,·'-'•/,.____,.,hN>'-"'-"W=,-,.,,,,_l.,,,'s,_/-'-,..=".....,·~!I_.,....• - -+-------~ 

}/) }\-1-: -~7:1~,,,,.,/"'k"----..:,::c,;,,:,!t'-'..~-~:-=I/_,,o ,l:..,,r~+•er"'-+1--1-,r-LJ "".£/J.C....-; "..!..Al.-,:~ .... :,.3.:: ,o,.J..:nll..-':"',~""~':""'-'-+IJ ________ --1 

'.\}\f~..,2~-....:(/L.,_..!C ... ::!.'""!:!:l.....1-' __:c""-.c=,._.t):..e',___,_,-_,.1,µ.,CL---_u...,,JI[~• /L·~- - ---+----------1 

·. : ~ ~.:: ' }---------------------+--- - - --- -.-:-~·-:.:.: .:~-{)()//1-------- --------------+----------1 
::: :_: ~ :·::::::: :: ... .. .... 1------ ~---- -----------+----------1 
:·/<-:.-:-~•;:: 

Reported By: L, [) . WaJ Ker Reviewed By: C:5 t.J,1, 1 (. ,....< 

Signature: ~~ · !Date: S-/c9-0,l Signature: ;';,{_,,,,-1,,..,/ /_/-
Origin•al to: Document and Information Services, H0-09/HWIS • · 0 

BHI-EE-183 (02-20-2002) 

Well Summary Reporl: 2002 ILA W Well Installation 

June 2002 

ioate= llrzfrrv 
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Appendix B - Borehole Log Sheets 

BOREHOLE LOG 
Well ID: C 392 ~ \well Name: 'J.&/9-£17 - :u, Location: 2c,c, Eas../. 

Page:__::i_ 

BHI-01647 

Rev.O 

of~ 

Date: ~-10-02 

s.w c! A.,,-ex 
Project: CY 2.DO:l. ILAW D,-;(},•.,.,.. Reference Measuring Point: Grot:a1cf Se1r--Fcu..f" 

.; 

Sample Sample Description Comments: 

Depth Graphic Group Name, Grain Size Distribution, Soil Classification, Depth of Casing, Drilling 

1E!J Type& Blows & Log Color, Moisture Content, Sorting, Angularity, Mineralogy, Method, Method of 
No. Recovery 

Maximum Particle Size, Reaction to HCL Driving Sampling Tool, 
Sampler Size, Water Level 

qo_ :• ·,:: ,•,•·,:: 
J,·csel l..<?,..,,,.,et- '. 

I <T"" •4~" 

. , .... ·. ·.·.·. :·.: ,·vr :·~·;·::,:'·:·( .. SAND ( s) ... ... .. qt, '" 
(, ,, kl v..0I. - ::-:-: :··:•>·: f-Ii,-v. J:'J< - ·:'•>:-:·:::·;:-:; ID07o s~ .. cff .f.,.. QN',vi,, / C<i. 5 ,' >ro • 

,,,.J,). " 
- :_/};\{) SciurJ /0'- V. I' SP C/(.) '7A C Sf' 

- 3oo/_ -e .II :J (") °IA .r .. - I, i:-.. loVP ,;/-, C(or' Grc:..l, .s ...... a/e 

95-

(i!;,'~i! 
( .... b...,, . ..,) sl "'1.ois + SA-A Ht.-,..,1 ,_~J-~ f;,r t:1.rc~ ,'ve 

- :zo--:Jo 7,, 6a ,,.,ff. 70-J'(Ji',, Q, f7 lkf,0 

- +,.. IM.'CO lie! r-r. 'ven f +o .... Ocl, 

- .. ~· ......... 
- :·::::::•:~· .. s· +,. OC<..&. 1' ,---- h I J,'/-1 !u.,.or 

I,..,.., ~i.d., 

i;:::'.t 
Pt>>:S ,lo I, ('Q/ •r£.,. t,-. ,,...,r ~ J..., too' ; G,~t, ~"""" Ir 

VI" ( '""") ,,J,.,,..~ 
J 

<.. I" /.IC! r-ir .. .i:;. ... Cc r-c Ji ,'11 P - ..J 

/VO f : -
.. ····· · Sc.~,D D,.,.,/),. "',._o to tn 

I -

{ii;}; -
ros_ 

-

()}) -

- :: .::::_~//·:: \Alim fs\ - '5i'..._,-fa.r- lo a!,.,vP uo' : c.., l - ,4 •,/.tv - .· .· , •, • .· : 

1/0_ i; ... ~4 ... 1-, ~: :~::'/:);~·:. "~- .JJ -· (> c,, ./.,., .. ",O l+1.,. /l ./. 
Vt J -

:·.-::•:::::·-:·~: Weak .. Vh /..J.r I - -:-:-:-·.- :-· .. ·: ·.·.·.·.·.·.·-- ::::,=t :::·::·,.: 
- ·-:~ •.:: :: -:-:::: 
- \/}/}; 11s_ /It.JI-,,. I( L I 5o..rl ,·s + ... - v.r., 

- ::::.-::::.:::\~:: .. 
- . ·. ·. ·. ·. ·. · ... · .. .. ... 

·:.·::: .... : 
- .. /: ,• : : . ...... . ·. ~·' .. .. · .. 

Reported By: L 'D.Wc,, //(e ;- Reviewed By: f✓S L, ~,, l(. IA.~ 

I Title: Ge.,/oc;/.rf· 
Signature: ~,1!.d" l0ate: S-10-0-<. 

Ori · nal to: Document and Information Services, HQ.09/HWIS 

BHl·EE-183 (02-20-2002) 

Well Summary Report: 2002 ILA W Well Installation 

June 2002 

Title: /) (,>{,.,_ <; 15< 
Signature:/'/.,.,,- L / / _,, · · I Date: 511 ;,/0 .,_, 

~ /I 
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Appendix B - Borehole Log Sheets 

BOREHOLE LOG 
Page:_2_ 

BHI-01647 

Rev. 0 

of _Ll_ 

Date: S--/o- O::J 

Wefl ID: C39:2.fa Jwen Name: 299- £/7- 2'5 Location: 2(J(J E S({) ~;. Pu. r-ex 
Project: c..y J..oo J IlAw Dv-dl/ha Reference Measuring Point: f;r-ol.Uld St<,..fac.e , 

Sample Sample Description Comments: 

Depth Graphic Group Name, Grain Size Distribution, Soil Classification, Depth of Casing, Drilling 
{.BJ Type& Blows & Log Color, Moisture Content, Sorting, Angularity, Mineralogy, Method, Method of 

No. Recovery Maximum Particle Size, Reaction to HCL Driving Sampling Tool, 
Sampler Size, Water Level 

120-

'\].i), 
D,'ese( "1Q. "'11>1ev-(,rr,•j,J rl" SAND ( s\ 5 ,·,.. ,-{"',.. ./-o aL,v,. 9" bv lo" cfu,., I ' -

D,~ie I 1 r"rr, '7~ So11d -1-r- s ·Ii Wc,,// c.as /1-10 - ~a ... -.e, (v. f" I)., l1 +,.. a ...ave I - ' • .... . 
Sa ... d f?/;L) o,-,-rP_, __ ""1.,. ,,p (a U a,uP I-,"' r' G.-....b Sc, ..,r,/e--

/25..--- (\p ~nb ~ r1Af'l,:,,7,-~.,p M"' •~/- ~ -cfl c_,J,.,J ~;.. Qt-C.l ,1,P .... •:,·. ·.·.• 
:-:•:>:-:::-.:: ,.1-A ?rr'i~ lr, ,,,1-1 7 fl o/,, o ./.~ I r-/dJ - -::::::::.·:::::: 

i!@I\ 
-1- .. "" ·r o /M.a V C:'7P ~ r; ""'"' -

l+r I ,-..v,,, I •eQ I_<; -
/so 

( G.,.,,t, 5c,u. nl,. : -
/3a_ C,,rc.~;cl 

i:)('.i(}? 
k>>- r,,-,-J 'v" 

•ve 
- . ....... 
- ·::;: •::_:: -~-. ~!:.~:.: 
-

/\/4.~ -
I -fr J ,· Ii r~Off1.C,Hfj JQkJ .• /35- ...... , 3c; : ' It ·.:: :: :: · J .. ·. -.. . . . .. .. , 

- .:-::-::;·.:..::·-.: 
137

1 
·. 5,·(.J trr;,c,_-,,u/.s Li,,... .... ~ 

'( ./-{ff): ~ ·---
J..tr-, 

_.., 
5¼.:tn~ -""' - -~-~: ..... · ✓ 

•,• ,·, ·· ···.",· 

-

{!ti /1/Q_ ,.,.,. 14c 
I r.:.,,! - «re.hive : t1rd, 11e SAND C s 1 ,'"" . / a ,- .tr, -

.::t.bov.,, . q "i""-1 ur:r7~ ~a.11.J i,- -c;,. - ... · .•.•, ·. ·: 
loYRc;h 

\/t 
5tfl- \no J cs e. to Vvte.cP. -

(c, .. b..,. . ..,, l l+t. () i( t 1M _,D ,o ,-. fe,J - ~ 

.bei.,. .. u , ,.,-h,/ 
['{S- SA- A 'JD o/,, 7n<r, 

I 

£ ... U J..J.c J t-;r,, we. .. k - : ·-; :·- ::: ·._ :. , 

- ., .... . ·.· /:: :·. · . . . . .... - . . . . . .. 
1 ,/:.~::._=.._:..::: 

Reported By: L. D. Wcdl<e ,- Reviewed By: f:-5" i jl? t (,. .,..,<" 

I Title: /:;eo f oc11'J + 
Signature: /f'.»~ ~, JDate: s-10-0:;z 
Origmal to. Document and Information Service s, H0-09/HWIS 

BHI-EE-183 (02-26-2002) 

Well Summary Report: 2002 ILA W Well Installation 

June 2002 

Trtle: &-ale u 6V 
Signature: k- f.. /4,/ .,,,- loate,;Jrz/cz 

yv ., 
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Appendix B - Borehole Log Sheets 
BHI-01647 

Rev. O 

Well ID: C 39 .2{:, 

Project: 

Sample 

Depth 
iE!J Type & Blows & 

No. Recovery 

-

-

-

155-

-

-
-

-
-

-

-

-

-

-
-

/7~ 
-

-
-

BOREHOLE LOG 
Page: ~ of~ 

Date: 5 - I O - D ~ 

!well Name: 2C,q- E 17- 2 5 Location: .2.at.:>E SW otP1.<re.,( 

ILAW D11- ·11,•i.n Reference Measuring Point: (; l'-oWt,,_p Sc.tt-£c.F 

Graphic 
Log 

Sample Description 

Group Name, Grain Size Distribution, Soil Classification, 
Color, Moisture Content, Sorting, Angularity, Mineralogy, 

Maximum Particle Size, Reaction to HCL 

I 51,, t : f<>kcf V • C)C: "- , f/, fr :, ;ff 

Comments: 

Depth of Casing, Drilling 
Method, Method of 

Driving Sampling Tool, 
Sampler Size, Water Level 

\i?){J----::--:----r---,,---- - -----------t--- ---------1 
:}:-\)_) i---=--5......:.A.,__._N~D(-=-s,,_) --------+-------' 

!)\//1----"-"1--(!C~'-SC:,O'-LJ. 'u;·;-f-_(.,,...IO,!:J...·o ~_,_, {'--"-r-"' .. ·,.!:..~!...!:,...

0

,.tJ'c.....,L,__,Se.,:e;_;:"--'a'--'"!..!jn""-L,f~g_•r+-... -1---- -------l 

\\:":.': ::'.::· 1r-,'7A bC<-_foi./. Y'()')_ a./~ f .r,.'1.1~,, .. ~ ." i~ , /"7" ' : £;,rnL ,.~, / • .. .-

\.\(;: /:==~:,..,,::,:-c:: o:::~i,,.~_:c,-:c/)~~~=,..:•v~·~~:~LJ.~r~: ,:~~::::======:~~:=~=:==~~:::~==~ 
t{-/\D]----------------------+---------
:·.: ::_::_:·:-:.::: 

:t,im---------------------+-----------1 
:,.::_;_? \ ·-1----'-' '-'.,""--'-• ___,,SCL·.w.. l+_ f"-' ...... '-"'=l"'f-'~"",.!,,.J' .. ,._./..L.'--'--------+-----------l 
• • ~ : · :· : • ,J 

.' .. . · .· : .·. ·.: ,· ... · ;. ]---------- --- ---------t------------1 .·, . .. . 
:-/\)\ 

Reported By: L . fJ . l;th,/ t e. r Reviewed By: C---6 W (l. t (,. v--ef" 

Title: // L:....P ,,{ p c. , f'< _ 'Title: ,_,.,/,.,,,·,-t 
leate: s-1o- o·:,. Signature: /" ,,,/ ,,-//1~-/ 

Original to: Document and Information Services, H0-09/HWIS 

BHl·EE• 183 (02·20-2002) 

Well Summary Report: 2002 ILA W Well Installation 

June 2002 

I Date: b"/c? ( t11-
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Appendix B - Borehole Log Sheets 
BHI-01647 

Rev.O 

Page:__7_ of__l]__ 

BOREHOLE LOG Date: 5- lo -o.z 
Well ID: C '39:J..{,, !well Name: 2q9-£n - 25 Location: 2CJO £ _r; W ,. f: p'-< ,-,. r 

Project: C\f 1on2 TlAl . .f! /),,..,'//, 'vi e,, Reference Measuring Point: G, ra.utd C r-fa c.,o 

Sample Sample Description Comments: 

Graphic Depth 
{.!:!J Type & Blows & Log 

Group Name, Grain Size Distribution, Soil Classification, 
Color, Moisture Content, Sorting, Angularity, Mineralogy, 

Maximum Particle Size, Reaction to HCL 

Depth of Casing, Drilling 
Method, Method of 

Driving Sampling Tool, 
Sampler Size, Water Level 

No. Recovery 

/ 'iJQ_ G"',.";,£ ,' e 

-
-

-
-

-

-

-

-
-

-

-

-

-

-

\'.)"f ll-----S-A--N-l'.D'l!:.!t-_,-r-_,~=:!!.'i-'----Lf:..L,·_,,',,c...,~M'--l

0

_1_,_, ~Q<.. .. _=-i: .... -::,:;~._,__.' ...,:""'---_L_, .. --l-'.-:,_,~/.!'<./..1..1:.G:."~:4-:-~·-·.,,_·~-:-... -,--/r:_'_j, 

,L/\;..\:'1-----------------------+---=--<.i:;.~:c....eau:r-..,.·c.ll.J.. /,,-"-"-<--'--l 

//; :.{ __ ' _B'_"_( ___ ,•,.._::_:--"_,_--':==~J-• ,'~,.:~,:~"'=-"-'--,.:-'-~/J>n
1
_,,._,._ .. J. ____ -+------------1 

:-:-:,.: s ... J., ...,,.,._rJJ t, .. fl~ ,•,{ J,..,.,,k ·. ' .. _. :. ,-1-------:---''-"'--"---'-'"'-"'--"'--"'½----''f-'-LU<.l..,_,_..l..!l.-,--=--"'-""-"----l-----------1 
· · ·' (;., ~ ~ l'Pn' cu-,-/,,., ,'r:,,-.. \ .... : ·,:·1----'-":.,__-'-"-"_::::..,.._L.QJ<:...._-='-'--''-'--"-......,_t""--.r::+,----1-------------J 

\i//}r-,----,:-------------------+-1 'l_r1_'_: _6_,--c:,.._.,_-_c, __ ,.,.£_.---1·'.,, 
-.-.-:.·.· fr.- ... ~1 
·-:•:: ••.~:l.•: 
:_ :/·.·\\1----------------------+------------I 
::;:_.·_:/ .:·:;\,1------- ------ ---------+------------I 

\:;~i~jj ;; ~~ .:)y~§~}j~j/f ·· 
:_:j_-\/ .. \ 307,., be.raft- 7o7~ ';/.7/r,.1,0 , ..,,.,..v Z.CIO 1

-. (,.v-c,_~ rai.,n f» 
_._-:_:/:/; ;,· ze ~'-I...... _ <ve<tk r-x.. /.le, 
:).\::.:-/(CoR. r-Se\ 

r.m~c~ s ... , '"' .•• 'f,,o It/« ~. '•. 
• • • • '• • , ./ I 

::·-"::"·:··:•:_:;_::1----="'"'"..JJ,SC,,!<!!]-'---......c"""''""""'~'O"----h'--'h'-'----------+----------I 

L nrr_( •11~ 

::·-:-:"-/·;·;1---- ------------------+------------1 

I-:\\.?---------------------+---------
Reported By: t..D . lUa //<er Reviewed By: r _5 l-/.1., <, .,,x-

Title: Geo/oo 1'!;-/-- Title: t~ r'JJ{ o '- ' 5 I 
Signature: jDate: ~-to-o;i__ Signature: /'/, W,,,...,....-

Original 10. Document and Information Services, H0-09IHWIS 

BHl·EE-183 (02·20·2002) 

Well Summary Report: 2002 ILA W Well lnstal/ation 

June 2002 

I Datefil/ l/0 2, 
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Appendix B - Borehole Log Sheets 
BHI-01647 

Rev. 0 

BOREHOLE LOG 
Page:_K_ of-1..3_ 

Date: i-{c., -02 

Well ID: C 39~(,., !well Name: 2C/9-El7- ')e; Location: 2.t>C' E 

Project: 

Sample . 

Depth 
.(f!:) Type & Blows & 

No. Recovery 

-
-
-
-

-

-
-

-

-
-

235-

-
-

Reference Measuring Point: C,rouJ Si. rtecc.P 

Graphic 
Log 

I 

Sample Description 

Group Name, Grain Size Distribution, Soil Classification·, 
Color, Moisture Content, Sorting, Angularity, Mineralogy, 

Maximum Particle Size, Reaction to HCL 

Comments: 

Depth of Casing, Drilling 
Method, Method of 

Driving Sampling Tool, 
Sampler Size, Water Level 

·-:::\)\/.1---------,-s------ - --------+-D"-"','e"'·1"'"e-'-/-h.,--'-'· "'"',..,""""e'-'-. ,.:..---1 
,. _: .: />.f----"'-5!...!.A,_,N_,_'f)-"--'(,_s-"-,,,)'--...... ~'-'-'•i....,_,__.,_·l=fl.>-c;__.e...=fo:........,,a<..!:b..:::.a~ll.-_-+--...!.'f_"_,,/,'f--'"(.._'1_.,r""""'-ft.,.__J~ 
·::: ;._ :-.: <J---~ I r,o""-.Ll,L. o/,., _..,,.. ~,..._,t:fl~__.L..,_..~s,._·,._ //....,._-il',,'-''"-" . ..,-"cA,.,,='--"'ot""e'c'cP~-'--+::::...,:...:"'::.cfc.:./ _ _,c...,a,._.u...J1• .. ...,. r./---l 

V&Jil-~~~~-~~:~·~~Sw'\w::~e~+. b-,:;:=,~n~:=~--R~:~{~~~~~(•~~~:~~:.-'~;~:..._h:_•;_,_,,,il'--'~~~--~-+-""-'-''':~.-'~-=~:~~~~..,h~,-.v~~P='-"'1'.J·~"'--1 

:-:, .>. :, :.: .. : -:1-· - ~c.L...- CA:L---""'""-"---'-''--="""-~--- ---.f-- ----'---- --l 

~/iif t. m'~--~;•~; ;;. J::)• r. ,,111 .. 

. . : ·. ·.·:: if(//1-----------------------+-----------1 
?/~:'{::t~~--------------------+----------t 
.... ·· ·:i------ ------ ----------4-- ----- ----l 

Wi:Ig:'l-•------------------------------1 
ll!•J.. -:-:-~-:-~-;-,,,--A-~-:-~-~-.:-:-'•_.r_;C1_1"Cc_::-·1t-:-S/-c,/v-.. ...,c2-5_A_+_~.-~l)...,~-l{-,~-~~)r-1-"2=--'•,eo·r.L....:'::....:..6.c..::,..,.,..,,l_-...,,,,e.L,-...,,lC!L!'-·v.£....t~ 

J_~:_ .. ~;_;_~ .. _'._._; _i _._:':P.1,.~:i.:_'.·,._1-_G_r-a.-=c.:..~!.5'.,~'-1-~-l..,,~:,c_:_.-=·"'-o"" __ e..,,,~"'--'--'-'· _ _.._11f1,"'--"r,,,,"'-0-'~""'~ ..... ~.,,_''.J..I.-/:1j'-.r-"~,~:,.,_~~a.,.-&••..,;~trl""-r-11· ______ --1 

- ooc,,-(v Sotr-./.e,.O /_ ;.,J foL.1.~J D,..v :.,a..t ., 

Reported ·By: L. {) . Wa Iker- Reviewed By: c...:5 1,../t'l,I.{. ... (' · 

Title: Geo {oe. 1·5 .f 

Signature: ,,.;t:t} .,, 1 // I Date: 5-/ 0-02 Signature: ·U-,- / ,...JL_,, 
Ongmal to. Document and Information Services, H0-09/HWIS 

BHI-EE-183 (02-20-2002) 

Well Summary Report: 2002 ILA W Well Installation 

June 2002 

, IDate:W,J/~Z-
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Appendix B - Borehole Log Sheets 

BOREHOLE LOG 
Well ID: C 3q :U, lwell Name: zqq-r::1,~ ,c:- Location: 200 f 

BHI-01647 

Rev.O 

Page:__3.._ of 13 

Date: 5 - 10-0~ 

sw of' Pr.rt-1' X 

Project: C. Y 200,:Z IL4W Dr-,·/ I ,·11a Reference Measuring Point: hr-oufA.rJ \c.a+,;,.rP 
Sample 

.I 
Sample Description Comments: 

Depth Graphic Group Name, Grain Size Distribution, Son Classification, 
Depth of Casing, Drilling 

1.E!J Type& Blows & Log Color, Moisture Content, Sorting, Angularity, Mineralogy, Method, Method of 
No. Recovery Maximum Particle Size, Reaction to HCL 

Driving Sampling Tool, 
Sampler Size, Water Level 

t!Iti 
G.-aveJ /.lo __ ,,,. 

2,'(Q__ 6,-r..6 - 1itc,-ea,_5,- -Pi'e1,. f 
4.-c.~ .... 

q'' t, l" rP, -
5.4Am /a,;-) 

··-

21./0 
I 

243 
I 

Gruve/f,, wa..fl 

II 
- : ca.s,'hr. - _, , 

.I 

- .20- 30 7A <;re,.,.~ I 7o- ""'·'- I' .. .__/) 

G'r-c,.v,. f (~ +11 - y , i:-.. Del · \o•·-n "'"" /£/r, I C Grab ~c..,.. J,, -
2V.i_ fu ,,~L ,l,b 

21/3
1
• :ZS''/

1 
\Qnr.1., /-OA11{' / /< L) 

-
' ..J. .. r-/1.~ o,•.•Cbb 50o/o Gr-ave I 5{) 7. s .. ~ - :~.::-~~:-~ ..._;.,p --£ ~f~1o~ (.,-,e I +r 4 tt ,. .C. h~L t.rl,. "· r,_ - '?t'~·-:~;~ '{ '! ..,_,p IS cs.- L . V , C<E> 5"07-, ,,.. •a I{: 

- .. ..,, 
G ..... ,- ~~:~:o: 1so 

I 
G.-o i - ,.,-c/,,,VI' )SQ_ : 

Llw~,'w §tt{f :25/ 
I >..,,.cJ ,.,._.,-f .u •• : v• "" - i :•;,·.g.-. 

i<&.Ct- tf> l / "<o ,•11 - t~~~;1:f: 
I - ~·'o~.a -~. 

:-() 'd°'t];,•' 
~:i':.8· ... ~! G.rc-ve f SR - 5A "0-0 ,..,., Jo ~/..c .,Q 

•.__,:_ ~-~--~~:t:! 
rc..o.•1·rt. , , .... ,.~' 25S__ :ts:-~~?£ IDY'l' SP- ,;/ ,.._,,, ·,J. 

!~"' ':et~ 
J 

,oP-·~ v. we.a.{( /.IC I t-XI> . - .... ~---/;>_• " " • 

A"' -e::;:,;'o'! ~C.C<>' ,,,,, ,. ( 1 ✓ r Ie - ~'p!:.~. ··· --

c, -<>~ - ~9~-
- {trr ~ 27"

1
: /s1 2{,a_ I 6rif~~I 25'/

1 SANn J_ t.. r, I : I'.' .. .. L -
ve };))( - Ir, 7,., (.,ravel ' qo o/A , a.~rP . a,-c/. 'uc-

. . ,::-.-•. -:,: r;,ra11e. I V • fi. oe. i S ,..rO ,..._. IL 
-

: ~ :':: ~ :::::.~: c. ... ~" -d, It . C'Se. L.. r <e . 1 ~-•·'- r/ -

/?:ff ~ ,. ·s.+ ... _,.D ~ .,,,. /I (o>-+e~ · -
~r:;-r,-C..n? 2b~ SA- SP /.Jr, - ',() o/. I, tt.sa.lt. 

·· ··········· erL• f.G /J lie.I-" weak /.JC/ t->-11 . - :- :· : r. :_:_ ,: , I 

- :: : ::·:: :~·:;:, 
" .... . . . . . . 

- . . ·. ·.· .·: 
:_< -: .. \ ':: 

Reported By: L. D. We,. fifer- Reviewed By: &;5 I /'l. I(,.,.,,....-

1 Title: beofoq,r/ 
Signature: /$ /;,,/ / f' I Date: S-10--02 

Ori · nal to: Document and Jnfonnation S<ll'vices, H0-09/HWJS 

BHI-EE-183 (02·20-2002) 

Well Summary Report: 2002 ILA W Well Installation 

June 2002 

Title: (;, cul ot.. w r 
Signature: I/ .,JA // I Date: £;;/1 l/vv - ~ 
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Appendix B - Borehole Log Sheets 

BOREHOLE LOG 
Well ID: C 3q :2 1,, Well Name: 299- E 17- 25 !Location: 200 East 

BHI-01647 

Rev. O 

Page:_LQ_ of~ 

Date: 5-{0-02. 

SW oi=' P<-<rex 
Project: cy :2.00 l ILJJW l),-///,•11,, I Reference Measuring Point: Groc.,.hd Surfc,cP 

Sample s'ample Description Comments: 

Depth Graphic Group Name, Grain Size Distribution, Soil Classification, 
Depth of Casing, Drilling 

!ill Type & Blows & Log Color, Moisture Content, Sorting, Angularity, Mineralogy, Method, Method of 
No. Recovery 

Maximum Particle Size, Reaction to HCL 
Driving Sampling Tool , 

Sampler Size, Water Level 
:'·:·:•:·:,,: SANf) -cft.-v D,•e;e/ h C<..,, WI,.~ 11o.__ ~ :.:·: -~:·~:·.::::.) 4,c~,· ~ 

s,-i,,... ·I,.,,_ to q.f ov/:: . 9 "/,,, ! ,, A.r./ wa/, - :::-.:•_:•,::\~ 
J1·e« ( . ·. : :·.·.·· 100/.., ~ {>_ /,f ,.0 C!OJ/11a. - r.::::,:;:•::</ J 

~,.Mf ... ~/-
- :·;:.-·;:::_\\; 

270 
I 

Grob 5,,..,./,. : - ·.·: ·.·. ·. ·.· ·:·.·: ·:: :-:·. ' I Sc. nc.Pv GRAVEL ·C, -! ,~ct_ ___ ).75=_ 
/J/~~ 

:r1r::, - 3'8~.5 
: ~., ... 

/, (7) {.J}- 70 7,., Gt-Q, V-P I . ?n-3z;-?,. - ~~--'"A --· . c...',;.,e , . 

- ~4•~·r7l 
; ... ..d fr- - s i,, Si If 

- ~~J?S r; • Q. Ve f s ... . cob -lo fj., ub r,.. .,.(J 

- :<i<:lc!" 
- ~~q( 0 .. ,, ,f),.,.._ F/Kf' -lo v. f,'"e ~t'j r.; _ ,, .. ( $R - ca · 3 a o/~ ba Cr,//. ;, Sh I •. Gr-a t, - Q, rt: b,_v..e, ;l8o.._ ,r. .... ! ,-..,,, /"'·~ 

_..t._ -.t,, I a .-a,,' ·J ·, I,.,./-!,, .. 
, 

- . . ··,: -.~fi 7o "1-
~~- ' J 

t,,-v hO t-Xn J./rt - --·-, , 
"( 'hi!' 

- :-~ ~ 
- . . 

1~5__ 
C-1.! irs '; £,._,,,, II co6 l,/r_ <. (r,-,,,,,..,_e.,-1;) 

P:-i :>.......,: ~ 

., J = -

I .R,..v s · II Cc->,.ft!!HI -,.. 5 'In - Q . 
- . 

::/90 ' : G-ta6 • a re f. ·u.,. - .p 

:>.qQ_ (i,-a' -
-~ 
... 

AK,iuWo ~-·,~ -
'.~ \c, ..,,..P, /;R.IJVF/_ - Ct.J c; ho,,., -
:~ 

.... , 
I ~ - 7c;- '1~ Q -~ ve I ;Jr,Cj,.. S,,11J S"? ... - ( ")P.:Pr ..., 

- .x ,. ~ ·f+. 

2qs_ h(...-
.·-" :.:,..;·~-

-
" ,...._,\ - ·· -

=··. - ~-- -··- -
~ -
~ 

-

Reported By: J. 0. u.Jafl<r ,- Reviewed By: l5 lv'vW C-0-1 
Title: .. Gee> lo'l1'> { 
Signature: £~,/t/~ I Date: 5-/0-0'2 
Original IO: Document and Information Services, H0-09/HWIS 

BHI-EE-183 (02-20-2002) 

Well Summary Report: 2002 ILA W Well Installation 

June 2002 

Title: r,., <dor t.sr 
Signature: wt./v___- I Date: t:7 { J / rJ"Z-

Q 
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Appendix B - Borehole Log Sheets 

BOREHOLE LOG 
Well ID: C 3 Well Name: 2Cf<( - E/7 - .lS Location: luv [c,,/. 

BHI-01647 

Rev.0 

Project: CY r LAW Dr ,· / /,· Reference Measuring Point: 

Sample 

Graphic Depth 
£.E!J Type & Blows & Log 

No. Recovery 

31 

31 

Reported By: L. 
Title: 

Signature: 

Sample Description 

Group Name, Grain Size Distribution, Soil Classification, 
Color, Moisture Content, Sorting, Angularity, Mineralogy, 

Maximum Particle Size, Reaction to HCL 

.f: 

Reviewed By: C.S 1//4/,(, .y-

rrtle: l:-eol 

Original to: Document and lnfonnation Services, H0-09/HWIS 

BHI-EE-183 (02-20-2002) 

Well Summary Report: 2002 ILA W Well Installation 

June 2002 

Comments: 

Depth of Casing, Drilling 
Method, Method of 

Driving Sampling Tool , 
Sampler Size, Water Level 

. .;r · 

17/a"L 
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Appendix B - Borehole Log Sheets 

BOREHOLE LOG 

BHI-01647 

Rev. 0 

Page:-1...2._ ot__il__ 

Date: S-/3-0:i_ 

Well ID: · C 39 ~ e, !wen Name: 2'fCf-F/7- 25" !Location: 200 ~sf SW Ot P4r~.., 
Project: CY JDO., TLAW t),-; If 1'na I Reference Measu~ing Point; Gr-o<-<~ Surfc.c(? 

Sample Sample Description Comments: 

Depth Graphic Group Name, Grain Size Distribution, Soil Classification, Depth of Casing, Drilling 

_(E!J Type& Blows & Log Color, Moisture Content, Sorting, Angularity, Mineralogy, 
Method, Method of 

No. Recovery 
Maximum Particle Size, Reaction to HCL - Driving Sampling Tool, 

Sampler Size, Water Level 

r -'"1r;;J P,'ese ( ha111..,,.,. J3e_ Ga•- B~ 
11i-ci/1 e '{ .J..LZ Sqr.rJ, GR/J.11FL ( s 1-,--) q ,, bv l, " rA,~ I - ~• .ll 

FL"-W , 

- f1f!se/ -~ 70 'j,., Gt-ovP f ;,,.,.,~ 5ai,.oP In-,_ s,-/./. t..oa,/( Ca.s ,'net . 
Y(__~· GM ve I zr;r'l,., co!. f. f-e S&?~ V. C St" -he, 

✓ 

- ha-C-t- ~: -·-

cs~ 11e t 3o )i,, M(!cP- V. ,!:'1, OP 1 \~~~ '33r, ': e,,...,, h .. _ I,, - ,,-.Y-J..,. , 

33.5..._ ~C}-6 15 ...,cd?- v . .t',. loYl:'112 f /f. . l,wA ·,& .fv,- c..r-c h ,·.,,. 

a•~\I \ - F.,µ--, _ ,,.P,.:,, . ,, __ .. ,,, ~~ ,.Jed . q-.. - ( 

~ ... -R-5R -
- >¢.:~ .Io•AJ .SA 

~ J(. LveQk 1-1 C I '-¥•-- !K -,..__ - ,. -

~ 31.fQ__ G 
I Gt-r> £ - <>Nf.'vP 3'111 : 

A-'· /'{(! 
3'11 1 

: Gr-c-"" I I •t° -I-- ~; ,.: ts 

- ,;./ '\a~ I Set ,.d) ,"s ~,. ,.P -.L-. c.oct ,- ! ., 
:~.( F 4 Wc;/.e r ... _..,1 __ ~ · .... ,.,/l, 'ct ./J,, - R"<>r.:; 
~ 

- ~ V' 

31.{£_ '.("'LJ 

~ J'f-5 ' : ,t),.Ct-e.c. <;> · ... w,-,_L ... n,-i,,,/J., l 'rL -

- ~-
ll ·. - ---I ~-- ,._,.,, I-et-'J-.7:"'r~.· -s 50 ,·,., c .. ., ~.re -

~~ 3se__ <:, ..... ~- I 3 So 
1

: Gn:..1, - A .. , hiv~ •~II ;1,e_ ~ -...: 
GRA\JFL rs fr) - A 

SalllcPv 
~ 701o 3'c., 5'~ \a•-~JJ .L: ' · I/. -

~ 
-

- f..r-r:iv ... I tor,., CJ,' '1c- '-/CT 7,., V.Cic. 1>e£ 

'30,~ C Se ll e..1 2C7 J,., MecP- f:i, - J....c4· , 

35:L_ )c;c.,,,J .... e.c:R ./-o cse ..ve f D-1-fu 

~ Sr, r-l-e.d Grave. I R-SR Sci .,_dJ SA· -
~ Gt<tve / 4tl1, !,,._," ff.. /," 7,., 11+~ ·k /a~- . .J., ·,. - ~ ... 

- f'l "i... Sca.r.P 7a lo oh ha 9. /,ci }"4 Ii I ~if ... 
I~ l"X" 11 

.._.,,. -r· 

Reported By: L. o. Wq_ /J(,,,- Reviewed By: r'.,.:5 W,,,tf,v< 
,rtle: &ec[o-c, ,"Sf 

Signature: ~/4/~ I Date: 5-13-o~ 
Original to: Document and Information Services, H0-09/HWIS 

BHI-EE-183 (02-20-2002) 

Well Summary Report: 2002 ILA W Well Installation 

June2002 

Title: {,_ tof *<. 1 S) 
Signature: f'L---- /_, /_.,. · jDite: 5/f?/IJ--

/ 
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Appendix B - Borehole Log Sheets 

BOREHOLE LOG 
Well ID: C 392'=, lwell Name: 2.99- E 17 - 25 Location: C 392 L 

BHI-01647 

Rev. 0 

Page:~ of~ 

Date: 5-/3-02 

Project: CY 20-02 ILAW 'Dr,//,·hu Reference Measuring Point: G rou ncP S~rfc;_c; 

Sample 
.J D .. Sample escnpt,on Comments: 

Depth Graphic Group Name, Grain Size Distribution, Soil Classification, Depth of Casing, Drilling 

.LE!J Type & Blows & Log Color, Moisture Content, Sorting, Angularity, Mineralogy, Method, Method of 
No. Recovery Maximum Particle Size, Reaction to HCL Driving Sampling Tool, 

Sampler Size, Water level 

~~ D,'c:.se I ho.,,,,"",,,., 3ba__ Or-<'c\-
Ard,' e °' 

~ 
Scu1JJll GRAV Fl (sG ') -h--5?o q ,, bit (c, fl ,-t'.l,_ / 

-
ri.·cse I ('lo ?,rr, \J,o { -::?5 "?., C:.a, .. fi 1: '·Ii wa.l! . G, 5 C.t:<.tl,.~ . - 1, .. .,..,e.r 

20 7o co "le r fs eve,c. I 
I . 

t::-.ve I /.,.,.,,,. L. ,,,/J -
'.H.o') ' 

-- - . ... 

nr~ Cc,H/e r 'u1+ be /oc.,.;, 50'/o v. er, 3hfl' ' bl-Qb Saimn/P -
~ 

.J I 

3b,5_ .f.o Cr~ •e' 10 ?o ..,,,,J _ v. ;,. l>C L · \a1ttJ fur ar...cli.i.'.¥..e .. - -
--.f +o C,P • IAJC f . ,..,..,.,Iv 5o~-f.t'~ ,· -.. - .. --

~· 
. I 

c,r-a11e f IZ- ~., SK ~, .. _,/) SA- ·,4>,q · - J 

3 o-'J,, b,,1 c.l I: /i:, I/le r ' s~,.,cP 7(7JM n./.. /Fe {,P -
- ~ -h- M ,·cci . r.;,..CI VI" I 'IO lo {,a.ro ff lo7,., 

' 
... 

4 t-Ccl< · ./.,,. I ,dz ,fe I ~Hr::~ 370 ' : ;.:;l'Q1, - ar-cL,,, 37Q_ ~b- -~ ~ .~ e. 

- :~½. ·- ····· 
-,:-:'\... .Jo , J&, RI ; C(Tlor- i'11 ="'-J.,.,.. (s; I I-) C lu,c.o/0 -

~ --
, 

f,-, /,,, H b,,..,_ ,1 ..,I -k, \IP>'I ,:/q ,.k -
b~- .:... ~ cr//;toJf J,/a., le /,or~ zh' - ~ -

"375_ 370 
/ 

G o-cnre / Jro lo be,. Sc, /-1- 175 ': /c,_,.,,~ r,,1 I : ovc:: r 
~~~ s: I l - 57. ,;~ (,11,,.,...r - ,r 

.,.,.., g Sc,,.,/ t.,,'I. o-hlr,t,{) 4n7, baJt: (-/-/,,.ti,~~ - slow d,-·tt · .. r. - I ( • ~- 37g' : , ., . ./e ,- c..c, / Ot-- L., k .f..o - . =· 
"'?" '--'· /,,-,{t~ t ~- "'. - ~ , 

38<2_ ~~.:-. ~ -. 
'( .. 

l 
~ 7S'1,-, t:.-.ve. f 7~'? 'i.,.. J) . .t.... ~ . /./. - R:f -

3 8'::2_, 5 I 
~_;,: N 

T . 'D. = -

-

-
-

-

-

Reported By: L. D. Wa.l ke r- Reviewed By: . f -:, L I .ll.. 1 {,v--r 

Title: Geo/o-q; sf 
Signature: _$9#~ loate: 5-/3-o:i._ 

Original lo: Document and Infonnation Services, H0-09/HWIS 

BHI-EE-183 (02-20-2002) 

Well Summary Report: 2002 ILA W Well Installation 

June 2002 

Title: i {} olc 1., 1 ,.:5 ,--

Signature: (JI i / _ ---p 

I 

f 

"xci '·. 6r-a.{, . - ~·- L.:.v.e 

'IV ,·I-Ii c.e..s ,'no sh i,-e 
J 

n+ ·-:nn.s I w...+~,-
I eve I ,·r ::J,7.1' L. ~ ., 

----~ 

I Date: 0 17 / c),.> 
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Appendix B - Borehole Log Sheets 

BOREHOLE LOG 

BHI-01647 

Rev.O 

Page:_/_ of -1..3_ 

Date: S- /- 02 

Well ID: C 3g 2 f< I wen Name: 2'19 - E 17 - 2 1./ Location: SW of Pu.t-tx VH loo£ fcllC.(" 

Project: CY J.c,c,2 ILAW l),-, I I,·"'" Reference Measuring Point: G'/"0'-1,,.rl) \ t.t. ..... fuu, 
j 

Sample Sample Description Comments: 

Depth Graphic Group Name, Grain Size Distribution, Soll Classiflcation, Depth of Casing, Drilling 

fill Type& Blows & Log Color, Moisture Content, Sorting, Angularity, Mineralogy, Method, Method of 
No. Recovery 

Maximum Particle Size, Reaction to HCL Driving Sampling Tool, 
Sampler Size, Water Level 

, 
f s': Sa"~' ~RA11r: L ( s&-) q rr l11 b" dlLb I 0 0 -pjj;,~#<. c~. ,£ ... c1 1-0 c.l<. '~,. ·fl O«rfl l,h II C<ts l4a -

!QB - cft'eref li~,.,wie.1-
/ .5'- 'i 

I : s/,-d /./11 S.·/1., SANiJ -
fr,,.,.\ <,) So.~rO - $fLj- &fl, JA 10-,si. S·lf . ... . ' I 

5"- 6Z':~.•u }\\:!/ ~o. .. c.P .z.o 7~ i,,etP 6070 r.. 2..ot,. v h, 5 : 6rC<J. .SQ"-n/1' 

lriYR 5/"'{ (~ l'OWII?) .s I ,..o,.J ./- ... cxP 5orfecf' tol- Qt-t" L 'vP - ://7·. - JA 707,., of.? t,/,0 · Jo '7'- 'L,, rr, fl ,,,~k 
-'-=~: , , , 

t-Xlt 1./rl - ·.-~:.=,:. .. 
- ·-.~:::,:-·.:• 

- --- :-: .:.~ .:o::. qr._ I 3 
1 

SAND (s'J lo 
I 

' G,u,J, - cue/., ID- G,-c-,J, - (-::~· .. ~:-;·.-·:·: 
. .,,. ~-· . +,-- S'J,. ,.,~_.,,. / qs--1007~ \n ,_o 

'.(\\\( - V , 

fr, YR Ii I, lcP..~k ,,_.,) )o ,.,/) v.r.s:c- c..s:t> - (-fo~,J .· .. :,:-;.: .. · 1>1.e1'1f. SA • ... ,I),~ b rdc, fl. - ·.•.• ,· .·:.· 

- /-J/t I 

3~' S/,-c:,,lt S ·l.l., ~ANTJ 
I 

15-c;.,.,.. -

Tt.Y? 
13 - 15 : G1-c1t- ec: .,.,;. l 11,-

A-L,•~ - , 
- tt- Q_,.,., .. / 85-9n'!r. s~rirfl ts-107~ 

:::::,:~::::::: C:. • I./- 2.C, '7o V. C.Se - c.se 50 ,,,, "1.ecfl. -
,~YT?Lfl~ (L - \ 

~ 

)\);\:~ 30J,:, +h.- II , -1=°1-, ,_,. ·,L· 
-

-

ff~% 
..... ,,...P ~orfe,O SA -A ~-so,,. £4-,,.,,/I 

SV-{.oJh q/2 lk!cl / ,...+/,. ~ 2o' : r-.u-o L - c..vr J, -2o__ r.:.1:_~-.• , ..... ")( 5,ze 
......... Jo ....., , '" a. k 4.., u...or~ ~r,i II/"/ -

-:· :··:·:·:::· - ·. · .. :: ·. : 

- : ~:::·::::::=::::; 
- \\!if ;i.5..- 6~~:.1. 

- l~
1

: G-n.l, _,.._ L: .. 6 

:}}./:·. l, I -l-rcu '- ,,.,__""'~I - "'1e.P- r .. "~ J. : -

- i/)) ::ii'-J.q' : tr- co,b/l:' 
Reported By: L. D. /J.Jo!kP t-. Reviewed By: ~,S. {,,,J v'- I (, .,..,< 
Title: Geof ,..,r, ·rt Title: r fJ -e l>l c.,(;, ,i:sr 
Signature: ~~ft/~ loate: s-1-02 Signature: / ~ //_ /~ loate: 5 /I <./<)1-r 
Origmal to. Document and Jnformaoon Services, H0-09/HWJS 

BHl•EE-183-.!02-20-2002) 

Well Summary Report: 2002 ILA W Well Installation 

June 2002 

- - - .v 
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Appendix B - Borehole Log Sheets 

BOREHOLE LOG 
Page:_.?:_ 

BHI-01 647 

Rev. 0 

of _u_ 
Date: S"-{-02, 

Well ID: C38.2.R I wen Name: 2qq - f" / 7- 2.L/ Location: Swof Pu""'" Oh 10'0£ f;,ce /i-11 e 
Project: CY 2r,r,2 IlAW f'i t- / / /rho Reference Measuring Point: , r;rvcc111d Surfu. cF 

.J 

Sample Sample Description Comments: 

Depth Graphit Group Name, Grain Size Distribution, Soil Classification, Depth of Casing, Drilling 

.{E!J Type& Blows & Log Color, Moisture Content, Sorting, Angularity, Mineralogy, Method, Method of 
No. Recovery Maximum Particle Size, Reaction to HCL 

Driving Sampl ing Tool, 
Sampler Size, w .ater Level 

... . ..,... ,•, ·.·. 
1, ,., t.." rP. - I 3o_ l&r-:,~_:l/., 

l~!}tl 
q" 

- S,'/t co-,./e~.f. cP,.. c,-ea.J ,'na .. . wed{ r r, { '<A n _, 

rf>,.,,~,,r r,,,_:_/>" 
-

'33 
I "J. 3 If I SAND (s\ ->;, -

1~11i1 

s~:.~ ./. r Gr-ct v .. I CJ' Ci- I , .,,,., 7,. +,.. . ,:; "J,.. 30 
I 

' Grci.i S oi.,o /,. -
35_ <;,~:..;, . ,. .5: If Grc.,, .. I SA L.,. rft /./- J:'t,i n,. L fui,- o. re hi•v ,, 

Sa ..,,..P ~57D v. C s~- r,,. 5 07,, ... ,.,./} 
-

IOY R sh. (a . ., \ -zs': ls'J,., .C. - V . ,t., L- G~b - Cl. re hivP - ' ✓ 

s/ mo ,·c? SQ ff. c:, ~cP ,, .... .. ..... ~. , .. b - c .. - , 
\ ..,_ e>rJJ Sc,1-f,..f) SA -A ).0 - 3 0 7,. b<>rof-t 

Lo-= )?/// , 

6tu,- or-r!. .,, ,. e,, ..,... - 7o-Ji?o7,. o1? f ai-1. e ~ l>"t!A J .,.. ,. L/D I : 
. Ard, ,,. . : .... ~ .. · ... I /.1-r I •.-.-:•: ·:•· .. ·.,: .,_,. 

Cw, m o cP i,.v~ - I 

- \!(ff -
•:-::.:_:.-:•:= qc; ' : G~c..1, - «~r i ·,,,. - :t '.• .·: : •. 

'-t5- l "''}b 'L • 
--~--; ·; ~:-~·:.-. ·.·.·.,.·.·· 

- /It)/ -
. .. . • • · · so ' : Gr-a., - arc/. ,'v io - -:_::·//(( 

I -
):?(< SANDI\) l ,'111,·IM ... .L c,_/,,,,,. 

50- <.,~!,,\ -
c-J.. " ~ r •/ .t frla, -1-1.,.{-:-::.-:::::.\ :." ./.,..,., C.t. o+ J · - , .· .·.·.·.•,·. 

5.how s./-,-o,.,o 53 .i:;'- r:;g o' ·. Sbf ·4 ·. ·.·.·.·.·. I.Jr I ~lrl. - :?(){ ., 
++- 1k ,'ro s~--~ #J !:..,_ PNAIL - ·.•.·,•.·. ··· . '- -'•'• • · · .• 

ti ,i r, { II ( 't - Si,t,+ :·.:-::-::-~-(? 
55_ Sp...,,, loo 7o -:·:· :··:·•:•::·:: 

~ -
...... ,· . 

55 1
: Anlin. c.olt~ .,1. #J ;. •. · .... · : ·.· . 

- .·.·.·.·:.·:. 
d.-- -:•·:·:··.··.··.·· .f,- JI cP,..,..,~ 

//\\ S~oe - I 1>.~ 

5S ~~ 

Reported By: L. () , wci I kp 11- Reviewed By: ~ ,,.5r Uv1-\<.~ 
Title: (;e.of oa ·s ,J. Title: /'.,,_p~/1>c.. ,Sf 
Signature; ✓;1f 1dbA!Z. l0a1e: s-- t-o:i.. Signature: rbfd/,✓,✓✓ loate: 01/,/l)'L 
Origmal 10. Document and Informauon Services, H0-09/HWJS -v 

BHI-EE-183 (02-20-2002) 

IA 

Well Summary Report: 2002 ILA W Well Installation 

June 2002 B-41 



Appendix B - Borehole Log Sheets 
BHI-01647 

Rev. 0 

Well ID: 

Project: 

Depth 

IDJ 

C 381.8 
CY ;>..oo;,. 

Sample 

Type & Blows & 
No. Recovery 

Page:_L of_l3_ 

. BOREHOLE LOG Date: 5 - /- 0) 

I wen Name: 2qq_ £/7-:JL/ 

IL.4W Dr- ·//,•.,,, Reference Measuring Point: Gt-<, e,,.1.,0 Su _.i;..,,.., 

Graphic 
Log 

.I 
Sample Description 

Group Name, Grain Size Distribution, Soil Classification, 
Color, Moisture Content, Sorting, Angularity, Mineralogy, 

Maximum Particle Size, Reaction to HCL · 

Comments: 

Depth of Casing, Drilling 
Method, Method of 

Driving Sampling Tool , 
Sampler Size, Water Level 

b0_-1--s-:~' :-~--,d,}:o f ;t\:.:J---"-' C,o"-'''-:,.,__' _ ·c..· Wl..:"":.:." ,:c_~ '. ... (\..,-1.._c,,_,~c..,· "-v .. -' ... ~,,_,-. l.._,a:!.!:'-'~'f-':.s;.c, _ _,_,.R.!.ru,.,_,,l ":c!...J,J"'-(L , ... ':.jL.-~ .. ---1--o;'l'h. ~CU·Ll.7_'..,;~. -t,;·ru-".,_ 'J.::.#c;~' :l\,..:---1 

_ ~"-"-"'--1.c:.:.;.:....:c~ : /: \-._\ :·i __ .l.L!. f•.,u:, 1':.zr-::.____,PL!o~s!.i.: r.1. ,' .2. Lui• ,.~..1l-.!!.l,.u,'"!L-/!..!"<>'!.J/=~-rU2j-.l'----.....+.!!b:!:::t;,_'..1.nt1.~ -L 0•vu· -!.-..:Sa!,l:•1t1•-·p.·/u1 ":....J 

65_ 
t~ ?)i))} SA Af f) ( 5) /00 ~'., \a11cfl , . • ·ti -1-,. Fr- ss ./J. ·'•t sl.,. -

::::=t.?:: ~ ,'/f /,.. f,,. v ,i. ,;-'-+ fo 7. 0 
1

: 5o/:L 
- 1--,-:;.h~D-•-! C:,ro.~tA~ ~-.', ~;j~ Sn• o ~ # ':t 

:·:\~::}.{\.··1--l.7-1 -: - ,,- "_•_"_;_!,_ le--c-/0._1_.J.·,.- cP-,-.• -ke-r.- - - ~- ... - .-D,-.• -.l-+..:~=r,__:.:.....,_ _ _ -l 

~'.·.//(( ~:,-fi ~ '.~ s5h,~ -D~;•; H:.' __ :_._ - ·,! 

-

It.,:-' A., l ,. ,., .r .. - ( ( 
.d-, ,_ 1 1'. .. ~ 

} '..)/) J -, 

:}{_:(;1------- - --------------+..,_,.,, Ft,,._,::::J' ,_c:..G...!,:~c•J,,,._Ll/..s .. .1..':.L.s:;:/_,e_-1 
-

-

Wt@ 7s' ., 
:-: .\ : ::::::: . 1>10 1' 1"t 

cl«" ., 

·.:-:::::•.:•.\:1----- -----------------+---------l 

'!'.)/I 5ANn f, l ,~ I°" ~ • l .... 

-
-

-

- :·.\\\? q,:;_ 1 ' " ' ,_ 'i. ""'' J.~ - 5 'J~ S · I/. 
:/<·:.// ;zr,<,_ 11 . c.i .. 1-oo/~ c.i.- 3o7 .. .., __ f 30,~ 

>./:>./ .f:.,. -1, ~;, 10Yl? r:;/z. / ,u-0.11,-..J. b• M<J r/ 

·.).\:°:_:/ Mo1'sf ~ ..,_,P so1-tc,£/ " f .d 25?o ,aJa It 

-
-
- )/.//? 7S'/,-, ~.{.,. f +I'/~ f of/,o< .J... ~ 'r • 

:. · .·.·. · . ·. · 1i..... ... v r,·-,.,o '"""5 '-~ Ur I ..._ ... . ··-

8.s::__ b'"" • -. L A., ,_ 

- • • • • • • • • I 

- );\}J:J----- ------------ ----+ -------- -j 

Reported By: L, D. Wa Ike t-
Title: Geo I oc; ,'st 
Signature: _;:? ,;fl h L ./ / l0a1e: s-1- 02. 
Original to: Document and Information Services, HD-09/HWIS 

Well Summary Report: 2002 /LA W Well Installation 

June 2002 

Reviewed By: C, ::S , /,,.J.12, I(. v-- Y 

Title; ( o~(<!J , I,( 

Signature:/"/? ,,, f_ /!_ ./ _,,- I Date-:l:7/r(,/0--r../ 

I 
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Appendix B - Borehole Log Sheets 
BHI-01647 

Rev. 0 

Page:_!i__ offl__ 

BOREHOLE LOG Date: 5-f- 0::1 

Well ID: C. 38l.R jwen Name: 1._qq_ t./7-;)..,4 Location: _,1.J c,f Pu.,-PJ( ),Jro£ fe.,c,,_/, ·n,. 
Project: CY )..OCJ :J ILAw ·D1--,•/ / ,'ka Reference Measuring Point: G~ou.ncfl Su~k,cp ., 

Sample Sample Description Comments: 

Depth Graphic Group Name, Grain Size Distribution, Soil Classification, Depth of Casing, Drilling 

IDJ Type& Blows & Log Color, Moisture Content, Sorting, Angularity, Mineralogy, Method, Method of 
No. Recovery 

Maximum Particle Size, Reaction to HCL 
Driving Sampling Tool, 

Sampler Size, Water Level 

qQ_ :::::~:.<:;·:'\ D,"eJe I J a,,H..._ "° .... 
Gt<.~ ate 11,'v r 

\{\){) S4ND Cs s <"i.. • I c,_. -1,.. a.hove: q If tv (,,, It ,fl. a. I -
t:'fc; - I oo?o 5,.,._,_0 J... _ S'IA S,·11- wall ca.;,'1,.,c, - .·. ·.·.·.·.·:.· 

///{:/ SawcR Dr-1!:~0,., .,..,_,O - IOYRSh 
J 

c.se -
(,.,.ov,•1 £ b--A•.., \ 

. 
. .. , ..... "'" ,'t/- . <4 -A '10 r' 6tr..l Jr.,-~/., - . . . . . ~ .. . 

:·:,::::.;-':-"::_-:: 
~ , 

q5_ ~ 11 ,·ve 15-:i.5 5'- ba •~ II- 7_,;--J, c;-'t- (:, f,I Fe r ,[J h;I- c, ,-c/.. ,,,,. 
;qr< .- .·.:·.·. ·:.·. 

-

;i\@I 
+-t- i., . ,,.. weQk r-)1'11 ~Cl 

't5' ' r..~ , - ctrc.L •.,~ -
- .· .. .... 

S<r.,,P M.ecfl- f,,. .c...,,.c,.,,..J, - ·.'_:;j·/ .. ::~ ~r 
(10Y1<s-/<1} Qr-r /,,,,,, /OQ_ r.,,..._,;_L '.}?{t , .• /!t,w ·s£ i-,.-· s; I I- show,'*,-. loo'·. &..,, L-

'rt I 

cP,..,-/{ cvclunP S·/1 Ao < 
✓ 

- ,.,.. ,'1,, 

DYf 
I 

x.J.,-..~,, r-i, .. L /+CJ - .) 

I -
Ir.<:"' ·. r........(_ r.-l,',,p -

?(lit 
/C,5:_ ~ ... -A- .L 

10s' : s .... c:P C. \ t' +v 1/e .. r r,. 
ve 

L.rr,II-
J 

Jc,- lJO o/n hO <:.,-I+ -

-
-

111·, ': F..rnL. n-L 1,.,,.. - :::.:.:::.:-:::. 
tlQ__ G"':li:-u .. Ito': S.,_11.,P h~rfa.,, ..,.._0-Cl/0 d . ./. 

:· ~:-·:·::·:;::~·::: ....... -
- :)\\.} 
- :~:~\\/•;~•;I 

: .·.·. ·.·.·.• .. ,,s' : {c,."4b f ~-r ~- ,•,;/. ;,H '" ,, c;': lmi~- ,:i,-,. ~l ,.,, - _._::;::\::.: 
115-- G .... ,b_-L,, -H_p fai,efl ,· .. Cvc /,,.,,._ J,. l~,ltA.•. ,. .·. ·.·.·.·.·. ... .. .... +,--i.'._d> t le. c r ,+I.au I ,.., U,-rJ--

✓ 

• ·:.·.· • ..!.:-· • • _ - ·· -· .. .. .. ... .. . 
- /1\f: 
-

~:?:-:·-:<··\:~ 
Reported By: L. D. f.dn. I l<e 1- Reviewed By: 6 _:;?, {--v'.o. (, ,......,., 

Title: (-,eofnots-1- Title: f~.-r6'.?(:-,, ,....r / 
~-././ _!'./ i0ate: 

-
/' ~~£,- I Date: t;' /IU.::J Z, Signature: 5- 1-0::2. Signature: 

Original to: Document an,? Infonnation Services, H0-09/HWIS - / 

BHI-EE-183 (02-20-2002) 

Well Summary Report: 2002 /LAW Well Installation 

June 2002 B-43 



Appendix B - Borehole Log Sheets 

BOREHOLE LOG 

BHI-01647 

Rev. 0 

Page:2-_ of _Ll_ 

Date: 5-1-0:J 

Well ID: C 3 5C2. 5\ !well Name: 2C(q-E/7- ').I./ Location: SW of'' P ..... i-cx °" ZooE Fc.~cr 
Project: cy :).c,o :i__ LLAW Dr-,·/ l,·110 . Reference Measuring Point: Gr-01..<hJ Su.t-+o r,. 

I ~ 

Sample Sample Description Comments: 

Depth Graphic Group Name, Grain Size Distribution, Soil Classification, Depth of Casing, Drilling 
iE!:} Type& Blows & Log Color, Moisture Content, Sorting, Angularity, Mineralogy, Method, Method of 

No. Recovery 
Maximum Particle Size, Reaction to HCL Driving Sampling Tool, 

Sampler Size, Water Level 

/2Q_ 
:,:• -~· .. :_: :-.:~;: SAND ( SJ Sr'&.., ·le- .. Jo r, [,,..,.p b ·e ,e. I kc. ...... - L 

IGt«•-A.._ 'Vr :·.-::.'=.·:::.::::·:: -
dJ..,.,. I ?>it: 9'' L11 r,.," -

wa.ff CQ.S ,'14 n - /~\.\: /n,,,...., / /:,- ,.-..,,,.tr 
., 

- Mn, 11 fate," ~-u 
J 

-

(!ktJti; 
110 1 : Gr-al ~a •--/• 

Sa nd b~c,.Pr~ MP J - _f._ AHn.~ for- ct-- ",'t,• /:ls._ 11,:,,,..._,1, .... A.., ,,vr 
ia 7,., ohlfcl~ - SA- -A 'loo/,.. ba rr~lf 

~ ... .. ... 
./-;.. ;_,_ ox ,-de s./.., ' u l>-\n •,J.. 115 ' ; Gt,, h Sai..-1-. .. . .. 

' " ft -

ttf{ 4-. LI ... -:~ 5,· /t <>.. .. c.P C /o i, -- bp k, ... <>.t-r J. . ., _ - , ., I 

c..c.. I ' r hf' - ~.L~,~r. LJ.r I ........ - ., .·.·,·.·.·.·,• l:Jc/ : 6toJ- <Irr t•.,a J3ei__ 6"'b · ,q, t:k,•vr 

!,Ii 
SAND- /0-070 5 .... .J) 1Mc,l-c.re -

-
I ...... - I,,;- I : s ·r I • rec,.. .... ..,./-r - -

I 3c; 
1

: r.rr..£ - o...,. l.1 ._ -
135.-- IG,-.,,-A'"" ,·v~ :)?/} S.4ND ( SJ /007,, s .. u,d • v. cse. --

-
: : •. : :.:.=. :_:.: w. ~ ~ r o I I cu,J fle. .. p .. I,,.,£, :JC)-1{~'7. .·. ·. ·::.·.·.· 

I,,..,~././ -:··:·:··:•: :·: /.., , _ 707A ,,f, /"C.,l~/ oURt- ./-1--

(?:/}/ ;,;....,., ·,I. ~~, . ..,) ;.. o,•r./-· - . i.., 'r-n lnYll5'h I I.Jr, I : i..- £. - -- 1 ,•.,. , , 

140-- <.,,t,>b · •- IL,'vc. .•.-..:.:.,•.·.·.· SA- - A l Mo.i • h If(,./ .. ~ ... ' 
:-:-: ... :,:-:-:- ll/o 1 

' s tit .C--. .. ~ MH <·- All - .·.·. ·. ·. ·:.-.• ., .· .·,·.·.·:.·.·. 
: .... '·.·. ·. ·.·. - •.:::::::::::::.-; 

-

F<tJ - I 'I c; I : G..,_, L_,.._/ ... _ 
11./5 ' sift. h '-·~ 1((5-- G,,-c,~ - A ... l. i11e \·ii?{ 

: F"i-c.-~• - ...,.,,,~./-.., 
s-t'"""a Ur / ~--M -

'.%NI 
., 

-
- 14'6

1
: e .. & s-/1 1---

SAND - ~01·s+ Jcn,7., Set .. ~ .,.tJ- r < ( 

Reported By: L. D. Wa I /<et- Reviewed By: c,...s_ IAl/2..d,.-r-
Title: heo/c,Q(S-t 

Signature: #k/o~ i0a•e= s - 2-0.2. 
Ori · nal to: Document and lnfonnation Services H0-09/HWJS gt 

BHI-EE-183 (02-20-2002) 

Well Summary Report: 2002 ILA W Well Installation 

June 2002 

Title: (<?~ol {X ... 1 :5( 

Signature: ~1/rJb· I Date5/1/4/ p-t..... 
t/ 
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Appendix B - Borehole Log Sheets 
BIIl-01647 

Rev. 0 

BOREHOLE LOG 
Page:_b_ of-..!2_ 

Date: S-.2.-02 

Well ID: C 3 g .i ~ !well Name: 2qQ- F-/7- '1'-1 Location: S L.v of 

Project: CY J (JC, 1 ILAW f'it.,·//,•,.r, Reference Measuring Point: Grot,,ti<Q Su.r-fuc:,o 

Depth 
{E!:.l 

Sample 

Type & Blows & 
No. Recovery 

Graphic 
Log 

j 
Sample Description 

Group Name, Grain Size Distribution, Soil Classification, 
Color, Moisture Content, Sorting, Angularity, Mineralogy, 

Maximum Particle Size, Reaction to HCL 

Comments: 

Depth of Casing, Drilling 
Method, Method of 

Driving Sampling Tool, 
Sampler Size, Water Level 

..... . . ~AN'D (5') St'IM·/01- .L ~£,.,vi- l>,•,,r,./ L~~-·~~ 

\?\/:~=1:00:~. 'i: .. ~~.Sc,:: ... ~,V=~~{=i--==s=,'=(: t:. =~Af~e:,():==e~-,,.:t."=::A:-::c-: A:==~=q::,,~~bv~=t,..::,,::,.:a.: ,:a:=,=~ 
·.•::::::. 1<:>YRr:;/7:/L.~~) .... -•,l 20-"?.a,~L~,-I~ wa.1/ ,.,-.,;•,_,~ 
·.-.:-:.-:::: ·:. ,f-'-''-'fw.>-. ,. .... ..,+,, ..... ,.+',.......,_...,,,c..;....-. ~..,,_._....,f-.+-=l-l=-C-1..=..=--..u.u....__+-.......,...,,,.,'-'--'-~!..LIO"'l_,I-~ 

-1-----11-~-+).::::~·~~~:~;; ~ -- -~ • 
Sp I,·+ :::::-::::::% ·.·, ·.·.·-·:, 1--_________________ _ -+-'-'' s,,,.,o,::__1 

;_: _,b_,_,ra.i:.=.,,L<....-_,,._,_arc.~£11.LJ<.V:,:.iP -
/55__ · ---.-:·_\·.:.?./~ r"'r.is+ Sr00n ~7, ·,·, · .. : ;1------,--------------.1,-----+------ --~ 

-#'-{ r :·:'::=: ·'.• :- if.. ·1.. fie».~.,, le11) S'l+-lrlr,v ,Q~,>t-r 15~.5
1
• /!;.R.r.' : s..t:.J. = ~.., ec . }JQ I, .... ,,~ s/-rr,,,c, Hu /ff I ""'t. 1 • ', n.J.../ r.~~ tl:'f · PNNL 

Hoe -LA-L.•1r.- '.:...':::- .7. ::• "') Sr..,, rJl sl;,. ·/:,. -k, o bo'"" 157 5': Arr l '"'° -1'1--

- S,1,·+· 
14,0-- s~...., 

4r5 

/:\\::\: ~ Poss;b/ .. Ptt~"'to/ ,'t, ftnet- /c;-e;-_c:'~•57.'5
1 SS J..,,,. d,.,, 

.•.•,•.•,•· ····· 
i0-07o ·.:•:::::::.::::{i-----------------------1----------1 
r-ec. _:.=.((·_';} SAND - /ooJ. 5«.J ./.,. .i ·/+ J5g,.,'..,. 1/."J.c:': S.f.-.J. -

-

-

.·.•.·.·.·.·.•.·· 
"'"'" - .d ,'v,. )A}\-;'1-__ .J..J, .. Lee~~=::i-=-_#lu.,..._S,c.:<>""""-'',J"-. ./---'):.,Ai..,.." ...::2.t,=....i"....xi,..A...,._.rol~-i.,_,_~,..__,_,..,7""-0-~....,._.i:-,,,.,,..._a::_L-#~'5,<...,,_..L,.il..LlA/'A/w'L..__-l 

. ·. ·•••··· .• , 1--~"f..l+C.:~"-,j/C....::o..J..f. ... iu; .. c.J .... c:+,-..L+·....__t...,i-.~·r'-",04-,.,.H-=cc.,_1 ..,_•>-=----•-=W"-'o;=f_,J..,'-"---l--'-1 b,.._2'....:...: Au'u..i:·'l!..L•.u:..."'°-----! 
Sp/,~ -:-:• :-:-·: 

lc,o ?., · .. ::: .. ;.::::.l--_..!.n!.!G-11=e-;__-_..1t..1·r-;__,!.!S,.1.'l.!c.1i _£Dr..,_,<.J_~"-'!..,..,tLLr-=...s-l......,,_,.~..!..!Hc!cc.i.l..!.r:.,J"'!I-----------I 
;::_-.://? J J f b2 r; 1 

- / b 7.f'l f: Sn/ •J 
r-ec. :.·.·.·,·:,·.-1-------------------:1-==~==========~~'f'-'-''--'-1 

::;•/~·\•?1---------------------+-'S'=-l"l'-=,,.,,_"---,t-"'t,'--L..1.P_,,Alci'U,u,,_l.--l 
S L,,._ .... t. ... ~ :-:•: •:•:•.'. 1,.,,: "rc. 1 •·--

--1i..=•n=.;...:::!l':,.JIJ.1C...---,•·· · ,•,•••••••1----------------------;~~-r,~~lo. ~u~~----i .·.·.·.·.·,•: 
-

-

-

-

-
-

.-.·,·.·.;:,·. 
•.:-:.-·: ·:··:':l-----~-------------~-----------1 
>?::-:.:= .. :1-------------------------------1 
:?-: ,'.-,\ :·:1---------,-""'""------------1~'~'~1,·~·,_:~A~ .. ~•c~l~v=•..,__f'_--1 

::;,)\\r---=S.!....L.! AN..,,__..,D"--'-f..........=S<....L...._ ..... ~u.-•,.,,o,._.u· l=c,'--'-,..--'lo=--"'=£.,..,-=•",....__+----i>oJ.L...-=-a.'£---"-'s"',,_.,,_,,._,,__,nlu.:'°---1 ~ill •='• Sod +, •<If 

175
1

: G..,., L - q,-,. [ • ,,. 

:::;/\\:l----------------------Ji-------- --1 
\};{\--------------------+-------------t 

Reported By: L, b. /,. h / k ("_ i- Reviewed By: 

THJe: Geo{ ,-,o ·s+ Title: lo<:Jlo-,/.511 

Signature: # ~- / / ./ IDate: 1>-2-02 Signature:/ b~V 
Origmal to: Document and Information Services H0-09/HWIS 

BHI-EE-183 (02-20-2002) 

Well Summary Report: 2002 ILA W Well Installation 

June 2002 

I 
I Date: ~ /{ b/ ov 
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Appendix B - Borehole Log Sheets 
BHI-01647 

Rev. 0 

I 

BOREHOLE LOG 
Page:_l_ of__!_L 

Date: 5-2.-02 

Well ID: C 3 ~ 1 ~ I Well Name: ). q q • F 17 • ;;2. 1./ Location: SW o F fv.rex "24'U E Fei.r__e/,-,.P 

Project: Reference Measuring Point: bro t.< riJ Su tfc,r p 
J 

Sample Sample Description Comments: 

Depth Graphic 
1E!J Type & Blows & Log 

Group Name, Grain Size Distribution, Soil Classification, 
Color, Moisture Content, Sorting, Angularity, Mineralogy, 

Maximum Particle Size, Reaction to HCL 

Depth of Casing, Drilling 
Method, Method of 

Driving Sampling Tool, 
Sampler Size, Water Level 

No. Recovery 

18Q_ c.'i.~-~-· ·--
-

-

::·-: ::-:-•::;•;· 5Allm - sf ..,.,,·d- ,reJJa,,, ~cP. D,'erPI ~o ..... ,.,,. q 1r 

{()(:} 1 s, - In 1 : S -n" r ~wew +eel SoHrf) !:J~'1: a~u~/ ,'.ml/ 

\\\/) ,,.. l~YR c::/<1 /, -II- 's t. b- ) J 

-
/85__ Ii-•-

lhek/11~ 

-

:/;::::.\:· I s/ "'1.ro'r.L c,,,-,/v ,..,_/ ,-i,., I-le, l!i'0
1

: r-.r-c.J. Sc.-./,, 

~~! ; , __ :~F:;::,,;'.~:~~:;: .. :':;·~~ ,,,,. :~:~::,:: .. 
-
-
-

1qa__ GA~4i•• 

-
-
-

: . •, .-;-: ,,.~ k ' L,. '1.~ I ,A 

:\··:'::,~-:~-.=:~:i 

\\~/}t::, 'f:0::/ _:::} ,:,/:f ::/::,.: .. :,,.: ... :: ~:u: ./:J::j_:_:, ~:,:.::::::::::::::, 'l:' {)::/ : .. : ~:,,..,:: !:. :q:~:A::.,,:~: 
::::_:::.-::::,:·. .., runl---------------------+---------t 

-
Jq.s:._ "°A~t.•,,.. 

.· .··· ······:.,1 .. --------~------------+---------l 
SAND ( 5') ,,,.,..,,., Sa,.,P 

Z.c,'tn V-C.JfO - c..l,<" Lrr'i~ ~ •• o 2,,,.?,. j:,._ -
v. Fu -1-r !.i'lt . lf"lYR5h f .._,.,,v ·r~ -

-
-

,2oo__ 
~ 'vr 

-
-

we'l.k /-/Cl ,.,.., 
,• . ·.· . ·. •, •,•l--~---'~---'~~......, ......... ~-----------+---------1 

-
-

-
20.s::.._ c.-•- . 

A,-c..." •we 
-

.': .. . ·.·~·:/ 

if it;;~:f---------------------+---------t 
i/?t?: __ 5 __ AAI--T>---~_s_q_b_o_v_ .. ________ ..... ::i._o_c;-_'._· _r.._---_'_-_.,,_ ... _L_ ·u--1-

-
-

:::"·.-:·.:::-.:::':f----------------------+---------t \X\:L---------------------1---------l 
Reported By: l , D. ·kJa I k,o r- Reviewed By: C, .:,. LJn, (,,r... "f' 

1 Title: Ger,/oo ·s + Title: (,r"f'oldc ·~ (' 
Signature: ✓,;,',;j u/4 ~ Date: 5 - 2. - O :2 Signature: ( f / {_✓-/ .-,,,/ 
Original to: Document and Informatiqn Services, H0-09/HWIS ( 

BHI-EE-183 ~02-20-2002). 

Well Summary Report: 2002 ILA W Well Installation 

June 2002 B-46 



Appendix B - Borehole Log Sheets 

BOREHOLE LOG 

BHI-01647 

Rev. O 

Page:_Q_ of /3 

Date: 5-2.-o;z 

Well ID: C 351J ~ lweu ·Name: Joa -E/7- 11.J Location: SW 11f p,,.,.pr l)i. 'lrw, C f"e 111 ,., 

Project: cy 20/'J J ILAl, 1 f'l~ / / I /11,, Reference Measuring Point: G..,:. ,.,.p ,.,.,.,c,,,.. 
I ..I 

Sample Sample Description Comments: 

Depth Graphic Group Name, Grain Size Distribution, Soil Classification, 
Depth of Casing, Drilling 

iE!J Type& Blows & Log Color, Moisture Content, Sorting, Angularity, Mineralogy, 
Method, Method of 

No. Recovery 
Maximum Particle Size, Reaction to HCL 

Driving Sampling Tool, 
Sampler Size, Water Level 

:·::·.:·:::.:.:\: Di"ese I i~•IM!ff('I-:i,o_ 16~,.",i.,•, e :,:.'-:•:• .\•: 

\?}2/ 
S,41111) / 5) . IC,-0 '/o '\c,,,,J J.... < • It- c; '' b., t,," .IJ. ... I . - - trow,,) D ,_o,/) __ r <P - i..,a,O . ,,.., v°f<e,h r.°''"' w;_ll c,_,,. '1•1"\ -

~.:;;_-;:{:\\:~- <;/ ~ot'sf ... -,0 <,,. .. .J.e.fl A- SA · 2o-~o?,.. 
J 

-
+e/cP/oh fn..f.1,::,-. :.::::-::.~~·-:::::· b~.-,,,, f/.. 7o- °Ito?. l..... ~.-,- J1r,' ·. ~ .... t. s.a .... ,,. 

-
215_ G.-uA-;...~ /%It w..oc:P . t"l(IA /.Jr I I< nv , ..... ~ :i.- Fe, r- a. ..... k ,•v,. . 

"r 
-

.• .•,•,•. ·.·.· . ? IC: i, Gt,J,- Qt,;/.,•.,,,· 
- . ·.·, ············ 

::.=:/:-: /:~~s ::Z l li'' : +-r- ce1A<e~ierJ Sc,.i,,, f) + l"C,c, ,~ .. ~ .k - ·.·.·.·.·.·.•,· .. .J 

- (@ft 22~ ::u.o / ·. Cra-b- Q/"c./,..,,.,, 
IG,-.t:. 1 , r ·.\\::·:~:-.:; J:i.o sQ" d ~ .. ,, o+ie • : ,., 

)t DW .,_ 
- : .. ·,:.:-.::,:-:- -, 

... ·.·.·.•.•; .. 5 ,...,,. /,., t ./..,, °' bo,,,. : CSP -

iit{tfi I + ... f1a. •t.Hl-e.s -

-
225_ ~A/\ln Is) fr a~ - I l+., .. LI :2:2 <;'I ; G~- q~£.,.~ bt-u• • . -- /re. 

·:iI::;c! 

v '7 

/l)r. <;-_ Jc,a,r/}_ AlerO - r ,,. · 11-c<e L., 
-

.1-:i:,-, r-.... t. 'lo ro · I, ,, 'c,/-1 I ' o i'~ ': .t. LtJ_ - · 
·• • - ./) •• ' n LL- ..I) SA - A . 

(...or < ·,~. ..... f c .... 
- ··· · · ... 7 .. . . ... . . 

wea. k I-Ir I L~ •· ~ ... 11 2'30 
( 

~ ..... l,. 4rcl,v,. . ·.·.: •. ·. ~- . ·.: ; 
- ... • ..... , 

23o_:_ G, ...... ~:..., • ._ 

. . . . ... 

/Ji/\} -

.rtrr -
234 

( 

:J 7, 7 
I hrc.1,e//11 SiJAJDlc < --

-, ,:-_ 'JO ~~ G....:v,. r 70 -7 <;~. X<11rO lL • ,Ii l.23,;- I ; G..., ,_"' ~t.,•,,. -

(f{f~ 135_ Gt-oc.~- t; t-r:J.,.,J merl- II. ~ .. D,. I, S,u,:tJ . • ~- 11. 
,4,.. t1ltir 

V. C ~" I.lo- so 7o be,.,,, rt: 5A-A •-L/L -

-
~o,_+ .. ,O /, ___ p So1-+~cJ 

- -·:::.·:::::::. 
bc,.c k +o SAN 1> .· .. •,·.·. •. •, 

Reported By: L, D. Wa Ike.~ Reviewed By: I:. ::::>- W.1.,v..r< 
Title: &,<.!>{oa.'Jf 

Signature: ~ ,,t/,z.&, I Date: 5- .2-0;, 
Original to: Doqunent and lnfonnation Services, H0-09/HWJS 

BHI-EE-183 (02-20-2002) 

Well Summary Report: 2002 ILA W Well Installation 

June 2002 

Title: C,e..)1~ C..101 
/ 

Signature: l-v l, /4 / . I Date: b /ff>/{)(.,, 
11 
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Appendix B - Borehole Log Sheets 

BOREHOLE LOG 

BHI-01647 

Rev. 0 

Page:_:1_ of /3 

Date: 5 - ::2. -o;z 
Well ID: C 38.2x> lwellName: 299- f/7- 21./ Location: S'rJ o+ P\,t r-PY ,,., J.VDE fevic.e 
Project: CY ]r,r,1 IUtJJ 1),-,/l,·Yta Reference Measuring Point: Gr-oc,,,.nrJ 5u r--k,r" .., 

Sample Sample Description Comments: 

Depth Graphic Group Name, Grain Size Distribution, Soil Classification, 
Depth of Casing, Drilling· 

{.ELl Type & Blows & Log Color, Moisture Content, Sorting, Angularity, Mineralogy, Method, Method of 
No. Recovery 

Maximum Particle Size, Reaction to HCL 
Driving Sampling Tool, 

Sampler Size, Water Level 

/X·/f\ J.37 
I I 

SAND s) I oo 1,, Sfl.i.J 1> teJe I l,n ... ~ .... Zl.fCL__ r.. ...... • }. 'f l.f 
,. ... ~. ·-

Mt'c.P - CS~ toYrrJz. (rt.,_ . { '..~.,\ ,../J..., - rA.n f .·.·.·. :. ·. ·. -. c,11 bv "" d/ - .· .·.·,•. •, •,·. -ft. 1o1 1·r~ ' •J./(/ ~r .. v. 
, 

/?}ti i,,,.o&-we// S o,-./.ec.P S4 ·- fc:t.S ,,,, o - ..,, 

-

ii 
2'f'-f I: ,.,.o,-s+c.. ~,. ,'~c r-~ a..Je ,.J...r-./. l. IJ/') ' : (;~/. - ._,;cf.'u.o -

21.(5.- 6r•O· r,·11e oeLiles 
AN:( ,,,. 

''J,1/',', 6~6- a-l·.--
Sc. n,1, GRAVEL (s6) - iy'f'- 2~~

1 

, 
P-': -.~'0:1 '{ C> - 50Jo hr-a. 1/e / 50-bO 7A ,\CZ,.,/} -

Ii - bra.v .. I -~ +t- ,., .. _o "'" I, 'lo:,., J:"11 •~ l 2S'O 
1

: r.,,-aJ -;{t-<-1,•,,p , 

25o._c, ,4-;. ,, (,,o ,,, v. ;., e .. ~ ';,c, hcf :iD !"fo \t. CH' 
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HCI 1-Xti -,ci-y wett t. 

Reported By: L.b. Walk~,- Reviewed By: r.. c.__ L /,, if~IA r 
Title: Geo/() a-.~, -1. 

' .., I Date: Signature: 5-2-02. 
. . Origmal to. Document and lnformat1on Services, H0-09/HWIS 

BHI-EE-163 (02-20'2002) 

Well Summary Report: 2002 ILA W Well Installation 

June 2002 

Title: (r,,-o/ &'C. 1:,< 

Signature: tA',..r I ,,,-~ ~ I Date:>/ /1.( U 't,, 
V -- I,,,' 
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Appendix B - Borehole Log Sheets 

Well ID: C3 
Project: C 0 

Sample 

Depth 
!E!J Type & Blows & 

No. Recovery 

28 

Title: 

Signature: 

BOREHOLE LOG 
Well Name: Location: S 

IL W 

Graphic 
Log 

Sample Description 

Group Name, Grain Size Distribution, Soil Classification, 
Color, Moisture Content, Sorting, Angularity, Mineralogy, 

Maximum Particle Size, Reaction to HCL 

21,,2. 
1
-+ 2. 7 

Date: S-- 3- o.i. 

Original to: Document and Information Services, H0-09/HWIS 

BHI-EE-183 (02-20-2002) 

Well Summary Report: 2002 ILA W Well Installation 

June 2002 

--- ---------- -

BHI-01647 

Rev. 0 

Page:_lQ_ of__!_l 

Date: ;- - l - c, 2. 

Comments: 

Depth of Casing, Drilling 
Method, Method of 

Driving Sampling Tool , 
Sampler Size, Water Level 

Date: '5 1', " -z_ 

B-49 



Appendix B - Borehole Log Sheets 

BOREHOLE LOG 

BIIl-01647 

Rev. 0 

Page:_I_I_ of~ 

Date: 5-3-0;;;( 

Well ID: C,3818 lwellName: 2_cr_q - E /7 - 1 LI Location: Swor Purex· 2c.,o[ tr'.HP 

Project: C. '( .2002. · ILAW fl, .... , J ,-.,,, . Reference Measuring Point: GrPuncfJ 5ur-fa~p 
Sample dample Description Comments: 

Depth Graphic Group Name, Grain Size Distribution, Soil Classification, 
Depth of Casing, Drilling 

.lf!J Type& Blows & Log Color, Moisture Content, Sorting, Angularity, Mineralogy, 
Method, Method of 

No. Recovery 
Maximum Particle Size, Reaction to HCL 

Driving Sampling Tool, 
Sampler Size, Water Level 
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.=:-r , s·ft-l·.U 1, ___ , ·- ..,._.IJ_ ,:J...,...,. /./Cf _•• 

- .__J) H - J 
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: b,-,,£.-ec,._,f., .• 

~ 318 '_,,. 3::2~ 1
: GRAVEL IG) - ~ 

.,._,_ .,, ....... 80- q,, <t. t:.-, ,,,, I I,... - I c; .,A ~,, . .A -l-1- - ,;-,. -
;;J ~ S,·/f r;1-a ve f ~,-cl ..... Cf P 11 CJf' r,p" - T ,r "' 

- ~1( ++- ro-hl.(P 3-,,/, t:.....' - r.~ L ,,,,. 

-~ 3.'.25,..._ Gk>::,L ,,,. ~- ~ ~,u.c{I {v. ~.,) iricr-ea.Je ... -
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3 ;i.s'- .1~3' /rf.,.) • -~"'L ,;-,,,,,,.P, I:() tl V r; I 
- , -,r 

(,o "Tn s~.,p I ,.c:;'2,, S«"'JJ S"'lo s.-Jt - -~ 
-~~ 

Reported By: L . D. u J,., Iker Reviewed By: ~ (" _.:>. i-J.a ,c.11'< 
Title: Geofoa,'r+ 
Signature: ~~~ i0ate: 5· 3 · OJ 

Ori ·na1 to: Document and Information Services, H0-09/HWlS gt 

BHI-EE-183 (02-20-2002) 

Well Summary Report: 2002 ILA W Well Installation 

June 2002 

rrtle: ~ e.:i(oc,,sr 
Signature: C/4/L'\~L !Date: ~716/o"l-

V 
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Appendix B - Borehole Log Sheets 

BOREHOLE LOG 
Well ID: Well Name: Location: S 

BID-01647 

Rev. 0 

Page:_L2_ of~ 

Date: 

Project: LAW Reference Measuring Point: Gro 
Sample 

Depth 
1ill Type & Blows & 

No. Recovery 

33 

'-li - ' At-< IY~ 

Reported By: 

Title: 

Signature: 

Graphic 
Log 

Sample Description 

Group Name, Grain Size Distribution, Soil Classification, 
Color, Moisture Content, Sorting, Angularity, Mineralogy, 

Maximum Particle Size, Reaction to HCL 

Date: 5-fo-0 
Original to: Document and Jnfonnation Services, H0-09/HWJS 

BHI-EE-183 (02-20-2002) 

Well Summary Report: 2002 ILA W Well Installation 

June 2002 

Comments: 

Depth of Casing, Drilling 
Method, Method of 

Driving Sampling Tool; 
Sampler Size, Water Level 

350 
1 

·• Glr-Q. b - q Yc.f, 

Date:~ f{,{ (JV 

B-51 



Appendix B - Borehole Log Sheets 

BOREHOLE LOG 

BHI-01647 

Rev. 0 

Page: _lJ_ of..!.1.:_ 

Date: 5-t,-0:2 

Well ID: C382& Well Name: '2't9- E /7- 24 Location: SW r.£ f-l.~ov 011 J..(l()f fe,.u,l· " 
Project: cy 2002. TLAW Dr/// ,·.,r. Reference Measuring Point: Grouri.rfl \La-Fo,,. 

.J 

Sample Sample Description Comments: 

Depth Graphic Group Name, Grain Size Distribution, Soil Classification, Depth of Casing, Drilling 
.{f!J Type& Blows & Log Color, Moisture Content, Sorting, Angularity, Mineralogy, Method, Method of 

No. Recovery 
Maximum Particle Size, Reaction to HCL Driving Sampling Tool, 

Sampler Size, Water Level 
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Reported By: L . v. IA.,/Q Ike,-. Reviewed By: I'.,_"::::,. Li,,.1.1{,0< 
Title: ~ c_c, ( (j Q • J t 
Signature: ,,d7,£}/4f /p' IDate: S-.-,- 0.2 

. . 
Original 10: Document and Information Services, H0-09/HWIS 

BHI-EE· 183 (02·20-2002) 

Well Summary Report: 2002 ILA W Well Installation 

June 2002 

Title: Ui-<d 19C-1D, 

Signature://,.,..-W7 ~ - loate:Q 1(,/bL-

·-~ -
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APPENDIXC 

WELL DEVELOPMENT AND TESTING DATA 

Well Summary Report: 2002 ILA W Well Installation 

June 2002 

BHI-01647 
Rev. 0 
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Well Summary Report: 2002 ILA W Well Installation 

June 2002 

BHI-01647 
Rev. 0 
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Appendix C - Well Development and Testing Data 
WELL DEVELOPMENT AND TESTING DATA 

BHI-01647 

Rev. 0 

We11Name: z'('(-El7- 2. Well ID: Cs82 ~ Well Location: 5W•f: f,.,,ic 2.wE Date: S z.1 0 -z 

l . 
Reference Measuring Point (unless otheiwise noted): GROUND LEVEL 

Has the well been surveyed? D Yes [:;gJ No Does the well have a cement pad? ~ Yes D No 

Last Recorded 
Measurements 
Date: Ne""' well( 

Current 
Measurements 
Date: 

A' 

B B' 

Ground Level 

2 . 83 
( 

A'= 

B= B'= l- zo,. 

C= C' = ~o I qk ,1,,,.,, of.Ji. I 

1----- --+-----+-------1 Are there any reference marks on the casing strings? D Yes @ No 

Total Pumped ....., I/ S-0 <jq,/(,,...J 

Final Turbidity 2. . ' ~ N Tl( 

Static Water Level (TOC) 

Transducer Depth 

Baseline Start 

Injection Start 

Baseline Start 

ange (PSI) 

Prepared by (print name): L. 0. lua f kct Signature: 

Reviewed by (print name): C :5 w_ , I, v-r Signature: 

TO CHECK A BOX: Double click the box; select "Default Value - Checked" 

BHI-EE-1 12 (1 2/97) 

Well Summary Report: 2002 ILA W Well Installation 

June 2002 C-1 



Appendix C - Well Development and Testing Data 

~ 
~ 
0 u 
Gl cc 

"C 
C 
Ill 

E a. 
Cl.-. 
,.. ('II 
,.. S:! 
'la~ 
g,re, 
·a. 
E 
::, 
0. .. 
~ 
u: 
co 
('II 
ClO 
C") 
(J 

O> O> Q) 

cxi cxi 

• 
• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• • • • • 
• 

• • • 
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Ja:>npsueJJ aJnssaJd al\oqe JaJeM JO iaa::1 

Well Summary Report: 2002 ILA W We// Installation 

June 2002 

C\I 
cxi 

BHI-01647 

Rev. O 

Q) 

0 
r--

0 
(0 

0 
lO 

0 
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0 
C".) 

0 
C\I 

0 
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C: 

1 
a, 
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i= 
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Appendix C - Well Development and Testing Data 

WELL DEVELOPMENT AND TESTING DATA 

BHI-01647 

Rev. 0 

We11Name: z~q~fl7--i.'3 WelllD: c 3 ~;z 7 Welllocatlon: swc:.f '-'-~X Z&c;E Date: s--2.c,-o 

Reference Measuring Point (unless otherwise noted): GROUND LEVEL 

Does the well have a cement pad? 00 Yes ~NBv 

STATIC WATER LEVEL: 

Start of Job I 

End of Job 3 J s- . 8:i., 

DEPTH TO BOTTOM: 1 c, C. 

Start of Job ,3 . C>' 

End of Job 

WELL DEVELOPMENT DATA 

Pump Model 

Intake Depth 

Starting Turbidity 

Pump Start Stop Flow Rate 

Last Recorded 
Measurements 
Date: -vcw w f I 

A 

B 

Ground Level 

C= ___ _,,_ __ _ 

A'= 

B'= 

C'= 

Current 
Measurements 
Date: s-/.2.c)/o .2.. 

c· 

A' 

B' 

c..-

~ 2.,;r' 

~-l,i05"' 

(i.., Ir.wit.,, fl IQ le) 

f-------+-- ---1------1 Are there any reference marks on the casing strings? O Yes 00 No 

Total Pumped 

Final Turbidity 

Transducer Depth 

Baseline Start 

Injection Start 

Baseline Start 

Withdrawal Start 

Slug Volume 

Prepared by (print name): L. O. Wa / ke.. ,- Signature: 

Reviewed by (print name): CS Signature: 

TO CHECK A BOX: Double click the box; select "Default Value - Checked" 

BHI-EE-112 (12/97) 

Well Summary Report: 2002 ILA W Well Installation 

June 2002 C-3 



Appendix C - Well Development and Testing Data 
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Well Summary Report: 2002 ILA W Well Installation 
June 2002 

"! '"-: 
1;j N 

BHI-01647 

Rev. 0 
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Appendix C - Well Development and Testing Data 
BHI-01647 

Rev. 0 

WELL DEVELOPMENT AND TESTING DATA 

Well Name: 2"l"l·Ell- l.5 Well ID: c. 3q, :2, Well Location: S w cf Pure,c 2..Q::> f= Date: 5 -2 o- c, 2. 

Reference Measuring Point (unless otherwise noted): GROUND LEVEL 

Has the well been surveyed? 0 Yes ~ No 

Start of Job 

End of Job ? 'f(!) . G. 3 1 

DEPTH TO BOTTOM: 

Start of Job 

Intake Depth 

Starting Turbidity 

0 

Last Recorded 
Measurements 
Date: /VA -Neu we// 

A 

B 

A= ______ _ 

B= ______ _ 

C= ______ _ 

Current 
Measurements 
Date: 

A' 

B' 

A'= ). 50 
1 

-------
/.So' B'= ______ _ 

1------+-----1-------i Are there any reference marks on the casing strings? O Yes ill No 

Total Pumped a bo~I IO ZCJ Q/. 
Final Turbidity l.f. 3 2. 

Static Water Level (TOC) 

Transducer Depth 

Baseline Start 

Injection Start -1-o I -/ -:i_ 

Baseline Start 

Withdrawal Start 

Slug Volume 

Transducer Ra 

Prepared by (print name): L. IJ. Wa-lket Signature: 

Reviewed by (print name): <!.-5 .a-1 l-v-- Signature: 

TO CHECK A BOX: Double click the box; select "Default Value - Checked" 

BHI-EE-112 (12/97) 

Well Summary Report: 2002 ILA W Well Installation 

June 2002 C-5 
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Well Summary Report: 2002 !LAW Well Installation 

June 2002 

BHI-01647 

Rev. 0 
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APPENDIXD 

SURVEY DATA REPORT SHEETS 

Well Summary Report: 2002 ILA W Well Installation 

June 2002 

BHI-01647 
Rev. O 
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Appendix D - Survey Data Report Sheets 
BHI-01647 

Rev.O 

WELL SURVEY DATA REPORT 
ERC Project: 22192 Prepared By: Gary B. Wagner, P.L.S. 

Company: Rogers Surveying, lnc. 

Date Requested: April 11, 2002 Requestor: Robert Bone 

Date of Survey: May 1, 2002 Surveyor: Rogers Surveying, Inc. 

ERC Point of Contact: Mr. Robert Bone Survey Co. Point of Con!act: 
Gary B. Wamer, P.L.S. 

Description of Work: Horizontal Datum: NAD83(91) 

Twenty-five Wells in the I 00K. 100D & 
Vertical Datum: NA VD88 

200West (PFP) Areas of Hanford Units: Metric 

Hanford Area Designation: 200E 

Coordinate System: Washington State Plane Coordinates (South Zone) 

Horizontal Control Monuments: 
"PUG" & RSI GPS #36 
Vertical Control Monuments: 
EXISTING WELL BRASS CAP AT WELL B8500 (299-El 7-21) PREVIOUS WELL ' 
SURVEY DATA REPORT 
Well Name Well ID Easting Northing Elevation 

299-El 7-22 C3826 574841.090 135195.537 Center of Casing 

221.458 "X" on Rini 

574841.067 135195.921 220.5&9 Brass Cap 

Notes: 

Surveyor Statement: Certification Seal 
:i f,.!..-.~~ (} 

I. Gary B. Wagner, a professional land surveyor ~of WA.\'~~ 

registered in the state of Washington (Registration xo~~ 
No. 30440), hereby certify that this report is based ~ - -~~ on a field survey performed in May, 2002 under 

.... '...n ~ 
my direct supervision,and that the data contained ~~~ 
here is true and correct. 

EXPIRES II Jo,/ 6 3 

BHI-EE-202 (09/98) 

/ 

Well Summary Report: 2002 ILA W Well Installation 

June 2002 D-1 



Appendix D - Survey Data Report Sheets 
BHI-01647 

Rev.0 

'VELLSURVEYDATAREPORT 
ERC Project: 22192 

Date Requested: April 11, 2002 

Date of Survey: May 1, 2002 

ERC Point of Contact: Mr. Robert Bone 

Description of Work: 

Twenty-five Wells in the IOOK, I 00D & 
200West (PFP) Areas of Hanford 

Prepared By: Gary B. Wagner, P.L.S . 
Company: Rogers Surveying, Inc. 

Requestor: Robert Bone 

Surveyor: Rogers Surveying, Inc: 

Survey Co. Point of Contact: 
Gary B. Wa211er, P.L.S. 
Horizontal Datum: NAD83(91) 

Vertical Datum: NA VD88 

Units: Metric 

Hanford Area Designation: 200E 

Coordinate System: Washington State Plane Coordinates (South Zone) 

Horizontal Control Monuments: 
"PUG" & RSI GPS #36 
Vertical Control Monuments: 
EXISTING WELL BRASS CAP AT WELL B8500 (299-El 7-21) PREVIOUS WELL 
SURVEY DATA REPORT 
Well Name Well ID Easting Northing Elevation 

299-El 7-23 C3827 574694.483 134842.439 

224.659 

574694.485 134842.766 223 .843 

Notes: 

Surveyor Statement: Certification Seal 

I, Gary B. Wagner, a professional land surveyor 

registered in the state ojWashington (Registration 

No. 30440), hereby certify that this report is based 

on afield survey performed in May, 2002 under 

my direct supen1ision,and that the data contained 

here is true and correct. 
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BHI-01647 

Rev.O 

,VELLSURVEYDATAREPORT 
ERC Project: 22192 Prepared By: Gary B. Wagner, P .L.S. 

Company: Rogers Surveying, Inc . 

Date Requested: April 11, 2002 Requestor: Robert Bone 

Date of Survey: May 1, 2002 Surveyor: Rogers Surveying, Inc. 

ERC Point of Contact: Mr. Robert Bone Survey Co. Point of Contact: 
Garv B. Wagner, P.L.S. 

Description of Work: Horizontal Datum: NAD83(91) 

Twenty-five Wells in the I OOK., 100D & Vertical Datum: NA VD88 

200West (PFP) Areas of Hanford Units: Metric 

Hanford Area Designation: 200E 

Coordinate System: Washington State Plane Coordinates (South Zone) 

Horizontal Control Monuments: 
"PUG" & RSI GPS #36 
Vertical Control Monuments: 
EXISTING WELL BRASS CAP AT WELL B8500 (299-El 7-21) PREVIOUS WELL 
SURVEY DATA REPORT 
Well Name Well ID Easting Northing Elevation 

299-El 7-25 C3926 574515.185 134845.567 

225.791 

574515.171 134845.913 225.028 

Notes: 

Surveyor Statement: Certification Seal 

I. Gary B. Wagner, a professional land surveyor 

registered in the state of Washington (Registration 

No. 30440), hereby certify that this report is based 

on afield survey performed in May, 2002 under 

my direct supervision,and that the data contained 

here is true and correct. 
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Appendix D - Survey Data Report Sheets 
BHI-01647 

Rev. 0 

WELL SURVEY DATA REPORT 
ERC Project: 22192 Prepared By: Gary B . Wagner, P.L.S. 

Company: Rogers Surveying, Inc. 

Date Requested: April 11, 2002 Requestor: Robert Bone 

Date of Survey: May I, 2002 Surveyor: Rogers Surveying, Inc. 

ERC Point of Contact: Mr. Robert Bone Survey Co. Point of Contact: 
Garv B. Wasmer, P.L.S. 

Description of Work: Horizontal Datum: NAD83(91) 

Twenty-five Wells in the lO0K, I00D & Vertical Datum: NA VD88 

200West (PFP) Areas of Hanford Units: Metric 

Hanford Area Designation: 200£ 

Coordinate System: Washington State Plane Coordinates (South Zone) 

Horizontal Control Monuments: 
"PUG" & RSI GPS #36 
Vertical Control Monuments: 
EXISTING WELL BRASS CAP AT WELL B8500 (299-E17-21) PREVIOUS WELL 
SURVEY DATA REPORT 
Well Name Well ID Easting Northing Elevation 

ABANDONED C3828 

574518.125 134845.545 224.801 BRASS CAP 

Notes: 
C3828 IS AN ABANDONED WELL WITH NO CASING. 

Surveyor Statement: Certification Seal 

I, Gary B. Wagner, a professional land surveyor rt(&~~ 
registered in the state of Washington (Registration 1 ~ 
No. 30440), hereby certify that this report is based f-' 
on afield survey performed in May, 2002 under my ~iJ. I~ - . ~ 
direct supervision,and that the data contained here ~"' 
is true and correct. ~ 
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Appendix B 

Description of Core from Borehole C3826 

Depth Below Surface 
(feet and inches) Description of Core from Borehole C3826 

0' to 8' No core recovered. 

8' to 9' 25% recovered- not opened. Moist, loose, no internal structure preserved. Medium- to 
coarse-grained sand; 75% basalt and 25% felsic; subrounded to subangular; poorly sorted; 
color 10YR5/2. 

9'-10 ' 55% recovered. Slightly moist, loose, disturbed. (Opened previously for LBL oxygen 
isotope study.) Coarse to medium-grained sand: 50% coarse, 40% medium-grained, 7% 
fine-grained, 3% very coarse, with pebbles up to 0.4 in (diameter); well-cemented zone 
1.2 to 1.6 in wide (previously wider?) in the middle of the core (at 9'6"); material above 
this zone is also slightly cemented with CaCO3; material below this zone is slightly more 
moist, finer-grained, and shows only a moderate reaction to HCI; 40% basalt and 60% 
fe lsic; subangular to subrounded; color 1 0YR5/2. 

l0 ' toll' 70% recovered. Dry, loose, disturbed. (Opened previously for LBL oxygen isotope 
study.) Coarse to very coarse sand: 5-10% gravel, with rounded to subrounded pebbles 
up to 1 in ( diameter), 30% very coarse, 45% coarse, 15% medium-grained, trace of silt; 
50% basalt and 50% felsic ; subangular to angular; color 1 0YRS/2. 

ll ' tol2 ' 95% recovered. Moist, loose, undisturbed. Coarse-grained sand with minor silt, grains up 
to 0.15 in ( diameter); 50-60% basalt and 40-50% felsic; subangular; fairly sorted; color 
I0YR5/2. 
At 11 ' 7" is a 0.8-in--thick layer of silt and clay (possible soil?), separating coarse material 
above from finer material below. 

12' to 13' 50% recovered- not opened. Moist, loose, no internal structure preserved. Medium- to 
coarse-grained sand; 50-70% basalt and 30-50% felsic ; subrounded to subangular; poorly 
sorted; color 1 0YR5/2. 

13 ' to 14' 75% recovered. Dry, loose, disturbed. (Opened previously for LBL oxygen isotope 
study.) Coarse- to medium-grained sand: 45% coarse, 45% medium- and fine-grained, 
10% very coarse, with grains up to 0.16 in (diameter); 45% basalt and 55% felsic ; angular 
to subangular (large grains mostly angular); color I 0YR5/2. 

14' to 15' 95% recovered. Slightly moist, undisturbed, compact. Three color bands apparent. From 
14' to 14'2" : color band of medium- to coarse-grained sand; 50% basalt and 50% felsic ; 
subangular to subrounded; unsorted. From 14'2" to 14'7.5": fine- to medium-grained 
sand; compacted, with graded bed fining upwards, each -0.8 in thick; subangular to 
subrounded, well-sorted. At the base of this band is a very fine clay zone 0.08 in thick 
that effervesces. From 14 '7 .5" to the bottom of the core: coarse sand, with grains up to 
0.2 in (diameter) ; 60% basalt and 40% felsic; subangular; poorly sorted. Color 10YR5/2. 
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Depth Below Surface 
(feet and inches) Description of Core from Borehole C3826 

15' to 16' 95% recovered. Dry, slightly compact. Medium- to coarse-grained sand; 50% basalt and 
50% felsic; subangular to subrounded; well-sorted; 10YR5/2. Bands of fine- to medium-
grained sand are apparent, and spaced every 1 to 2 in. The most prominent bands are at 
15'8" and 15'9". A fairly compact zone is found between 15 '6.5" and 15'9.5". 

16' to 17' 50% recovered. Dry, loose, disturbed. (Opened previously for LBL oxygen isotope 
study.) Medium- to fine-grained sand: 55% fine-grained, 40% medium-grained, 5% 
coarse, 2% very coarse, with grains of basalt up to 0.16 in (diameter); 30-35% basalt and 
65-70% felsic; subangular to subrounded; 1 0YR5/2. 

17' to 18' 90 to 95% recovered. Dry, loose, undisturbed. Medium- to coarse-grained sand; 50% 
basalt and 50% felsic; subangular to subrounded; well-sorted; 1 0YR5/2. Pebble layers 
-0.5 in thick are found at 17'2.5" and 17'5.5"; both are basalt-dominated, with pebbles up 
to 1 in (diameter). 

18 ' to 19' 90 to 95% recovered. Dry, uncompacted, slightly disturbed. Medium- to coarse-grained 
sand; 50% basalt and 50% felsic; subangular to subrounded; well-sorted; 1 0YR5/2. 
Layers of coarser sand present. 

19' to 20' 60% recovered. Dry, loose, disturbed. (Opened previously for LBL oxygen isotope 
study.) Medium-grained sand: 75% medium-grained, 10% fine-grained, 10% coarse, 5% 
very coarse, with granitic pebbles up to 0.1 in (diameter); 30 to 40% basalt and 60 to 70% 
felsic ; angular to subangular; moderately well-sorted; 10YR5/2. 

20' to 20'6" No recovery. 

20 '6" to 21 '6" 30% recovered- not opened. Dry, loosely packed, internal structure not preserved. 
Medium-grained sand, grains up to 0.15 in ( diameter); 50% basalt and 50% felsic ; 
subrounded to subangular; color 1 0YR5/2. 

21 '6" to 22'6" 90% recovered. Dry, partially disturbed, uncompacted. Medium- to coarse-grained sand 
with minor silt, grains up to 0.6 in (diameter); 50% basalt and 50% felsic; subangular to 
subrounded; well-sorted; color 1 0YR5/2. Some coherent silty nodules present. 

22 '6" to 23 '6" 80% recovered. Dry, disturbed, loose. Medium-grained sand with some silt present; 50% 
basalt and 50% felsic; subangular to subrounded; poorly sorted; color 1 0YR5/2. 

23 '6" to 24 '6" 90% recovered. Very slightly moist, loose, undisturbed. Medium- to coarse-grained sand, 
grains up to 0.15 in ( diameter); 50% basalt and 50% felsic; subangular to subrounded; 
fairly well-sorted; color 1 0YR5/2. Color band at 23 ' 7" composed of a 0.4-in thick silt-
rich (up to 50% silt) layer; effervesces. 

24' 6" to 25 ' No recovery. 

25 ' to 26 ' Partially recovered. Dry, loose, disturbed. (Opened previously for LBL oxygen isotope 
study.) Medium- to coarse-grained sand: 58% coarse, 40% medium-grained, 2% very 
coarse; 50% basalt and 50% felsic ; subangular to angular; color 1 0YR5/2. 

26 ' to 27' 85% recovered. Dry, loose. Medium-grained sand with minor silt; 50% basalt and 50% 
felsic; subangular to subrounded; poorly sorted; color 1 0YR5/2. 

27' to 28' 85-90% recovered. Dry, loose. Medium- to coarse-grained sand, grains up to 0.07 in 
(diameter); 50% basalt and 50% felsic ; subangular to subrounded; well-sorted; color 
1 0YR5/2. From 17'8.8" to 17'9.5" is a light color band that is finer (contains more silt) 
than the rest of the core, and is not compact or coherent. 
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Depth Below Surface 
( feet and inches) Description of Core from Borehole C3826 

28' to 29' Partially recovered. Dry, loose, disturbed. (Opened previously for LBL oxygen isotope 
study.) Medium- to coarse-grained sand: 55% medium-grained, 40% coarse, -2% very 
coarse, -2% fine-grained; 40% basalt and 60% felsic; subangular to angular; moderately 
well-sorted; color I 0YR5/2. 

29' to 29'6" No recovery. 

29'6" to 30'6" 80-85% recovered- not opened. Dry, loose, disturbed. Medium- to coarse-grained sand 
with minor silt; subangular to subrounded; poorly sorted; color I 0YR5/2. 

30'6" to 31 '6" 95% recovered. Dry, undisturbed, well-compacted. From 30'6" to 30' 10": calcareous 
zone, cemented, fine-grained silt to sand with sparse coarse sand, layered; paleosol? From 
30' IO" to 31 '7.5": medium-grained sand with some coarse bands (apparent at 31' and 
31 '0.5''); 50% basalt and 50% felsic (fine-grained zones are more felsic); subangular to 
subrounded; well-sorted. From 31 '7.5" to 31 '8.2": silt layer. Color 1 0YR5/2 

31'6"to32 '6" 100% recovered. Dry, but slightly moist in silty layers, relatively undisturbed. Medium-
to coarse-grained sand; 50% basalt and 50% felsic; well-sorted; color I 0YR5/2. Coherent 
layers of silt and sand are at 31 '7. l ", 31 '8", 31 '8.8" to 31 '11.9", 32'0.5" to 21 'I", 
32'2.5", and 32'3.5". These layers are silty with sand, and are each -0.4 in thick. Silty 
layers are calcareous, as is silt along the core rim, and barely cemented. 

32'6" to 33 '6" 75% recovered. Dry, loose, disturbed. (Opened previously for LBL oxygen isotope 
study.) Medium- to coarse-grained sand: 60% medium-grained, 35% coarse, 5% fine-
grained; 40% basalt and 60% felsic; subangular to angular; moderately well-sorted; color 
I0YR5/2. 

33'6" to 34' No recovery. 

34' to 35 ' 85% recovered. Dry, loose, uncompacted. Coarse to very coarse sand: 30% very coarse, 
60% coarse, 10% medium-grained; 50% basalt and 50% felsic ; subangular to angular; 
moderately well-sorted; color 10YR5/2. 

35 ' to 36' 85% recovered. Dry, loose. Coarse sand: I 0% very coarse, 80% coarse, I 0% medium-
grained; 40% basalt and 60% felsic ; moderately well-sorted; 1 0YR5/2 color I 0YR5/2. 

36' to 37' 90% recovered. Dry, very loose. Medium- to coarse-grained sand; 50% basalt and 50% 
felsic; subangular to subrounded; well sorted; I 0YRS/2 color I 0YR5/2. 

37' to 38' 85% recovered. Dry, loose, uncompacted. Medium- to coarse-grained sand; 50% basalt 
and 50% felsic; subangular to subrounded; well-sorted; color I 0YR5/2. 

38' to 39' 85% recovered. Dry, compacted. Fine- to medium-grained sand; 50% basalt and 50% 
felsic; well sorted; I 0YR5/. Numerous layers of CaCOrrich zones, from 0.1 to 1.5 in 
wide. Color I 0YR5/2 

39' to 40' 90% recovered. Fairly compacted. Medium- to coarse-grained sand; 50% basalt and 50% 
felsic; subangular to subrounded; well sorted. Layer of silt and CaCO3 about 0.4 in thick 
at 39'5.5" separating darker (more black and fresh?) material above from more brownish-
reddish (more clayey and weathered?) material below. Color IOYRS/2 

40' to41 ' I 00% recovered. Intact, not disturbed, well compacted. Medium- to coarse-grained sand 
with trace of silt; 50% basalt to 50% felsic; subangular to subrounded; well-sorted; color 
10YR5/2. 
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Depth Below Surface 
( feet and inches) Description of Core from Borehole C3826 

41 ' to42' 90% recovered. Very slightly moist, moderately compact in the middle of core. Medium-
to coarse-grained sand: 5% very coarse, 75% coarse, 20% medium-grained. Between top 
of core and 41 '3.1 ", disturbed and loose, mostly medium-grained sand; between 41 '3. 1" 
and 41 '6.7" is a fining-upwards sequence (mostly coarse sand between 41 '3. l" and 
41 '4.7", and an obvious band of very coarse sand between 41 '4.7" and 41 '6.7", with 
angular to subangular grains up to 0.2 in (diameter); between 41 '6.7" and 41 'J0.6" is 
another upwards-fining sequence, from medium-grained to medium- and coarse-grained 
sand; core from 41 '10.6" to the bottom is empty. 40 to 50% basalt and 50 to 60% felsic; 
subangular to angular; moderately well-sorted; color 1 0YR5/2. 

42' to 42'6" No recovery. 

42'6" to 43 '6" 60% recovered. Dry, loose, disturbed. (Opened previously for LBL oxygen isotope 
study.) Medium- to coarse-grained sand: 30% coarse, 60% medium-grained, 10% very 
coarse; 40 to 50% basalt and 50 to 60% felsic; subangular to angular; fairly well-sorted; 
color 1 0YRS/2. 

43 '6" to 44 '6" 90% recovered. Slightly moist, slightly compact. Coarse sand: 70% coarse, 20% 
medium-grained, I 0% very coarse; possible color bands ~ 1.2 to 1.6 in wide (upwards-
fining sequences from very coarse to medium-grained sand); distinct pebble layer between 
43'1 l .7" and 44'0.6", with grains up to 0.24 in (diameter); 50% basalt and 50% felsic; 
mostly angular, with some subangular grains; fairly well-sorted; color 1 0YRS/2. 

44'6" to 47' No recovery. 

47' to 48' 90% recovered. Slightly moist, slightly compact. Medium-to coarse-grained sand: 15% 
very coarse (mainly in the upper half of core, with grains up to 0. I in diameter), 35% 
coarse, 50% medium-grained; 40 to 50% basalt and 50 to 60% felsic; angular to 
subangular; fairly sorted; color 1 0YR5/2. 

48 ' to 49' 95% recovered. Compact. Medium-grained sand; 50% basalt and 50% felsic; subangular 
to subrounded; well sorted; color 10YR5/2. Silty CaCOrrich layer from 48'6.7" to 
48'8.7". 

49' to 50' 80% recovered. Very slightly moist, very slightly compact, disturbed. (Opened 
previously for LBL oxygen isotope study.) Medium- to coarse-grained sand, with grains 
up to 0.16 in ( diameter); 50% basalt and 50% felsic; angular to subangular; moderately 
sorted; color 1 0YR5/2. 

50' to 51' 95% recovered. Compact. Medium-grained sand, with basalt clasts up to 0.4 in 
(diameter); 50% basalt and 50% felsic; subangular to subrounded; well-sorted; color 
1 0YR5/2. Some color banding, with basalt-rich layers appearing slightly darker. 

51' to 58' No recovery. 

58' to 59' 85% recovered. Loose, uncompacted. Medium-grained sand; 50% basalt and 50% felsic; 
subangular to subrounded; well sorted; color l0YRS/2. 

59' to 60' 90% recovered. Loose, uncompacted. Medium-grained sand; 50% basalt and 50% felsic; 
subangular to subrounded; well-sorted; color I 0YRS/2. 

60' to 61' 85% recovered. Moderately compact. Medium-grained sand; 50% basalt and 50% felsic ; 
subangular to subrounded; well-sorted; color 1 0YR5/2. Color bands and fining-upward 
sequences 0.4 to 0.8 in thick. 

61' to 62' 90% recovered. Compact. Medium-grained sand; 50% basalt and 50% felsic; subangular 
to subrounded; well-sorted; color I 0YRS/2. Faint color banding. 

62' to 664'6" Not opened, physical properties testing. 
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Depth Below Surface 
(feet and inches) Description of Core from Borehole C3826 

64 '6" to 65'6" 80% recovered. Slightly moist, slightly compact in middle of core, disturbed. (Opened 
previously for LBL oxygen isotope study.) Fine- to medium-grained sand: 55% medium-
grained, 40% fine-grained, 5% coarse; 35 to 40% basalt and 60 to 65% felsic; subangular 
to angular; well-sorted; color 10YR5/2. 

65'6" to 66' 6" Not opened, physical properties testing. 

66'6" to 67'6" 90% recovered. Loose, not compact. Medium- to coarse-grained sand; 50% basalt and 
50% felsic ; subangular to subrounded; well sorted; color 1 0YR5/2. 

67'6" to 68' No recovery. 

68' to 69' 85% recovered. Not compact. Medium-grained sand; 50% basalt and 50% felsic; 
subangular to subrounded; well-sorted; color lOYRS/2. Contains CaCO3-rich nodules up 
to 0.8 in (diameter) between 68'2" and 68 '4". 

69 ' to 70' 85% recovered. Fairly compact. Between 69' and 69'4", medium-grained sand in 0.2-in-
thick bands; from 69 '4" to 70 ' is medium- to coarse-grained sand; 50% basalt and 50% 
felsic; subangular to subrounded; well-sorted; color 1 0YR5/2. 

70' to 71' 90% recovered. Dry, loose, uncompacted. Medium- to coarse-grained sand; 50% basalt 
and 50% felsic ; subangular to subrounded; well-sorted; color lOYRS/2. 

7l'to72' 90% recovered. Moderately compact. Medium- to coarse-grained sand; 50% basalt and 
50% felsic ; subangular to subrounded; well-sorted; color l0YRS/2. From 71 ' 7" to 71 '9" 
is a silty layer containing color bands ---0.4 in wide. 

72' to 73 ' 85% recovered. Dry, loose. Medium- to coarse-grained sand; fine- to medium-grained 
sand with silt between 72' 1 0' and 73'; 50% basalt and 50% felsic; subangular to 
subrounded; well-sorted; color 10YR5/2. 

73' to 74' 90% recovered. Moderately compacted. Paleosol? Medium- to fine-grained sand, 
cemented with CaCO3 between 73' and 73 '4"; lower part of core is composed of medium-
to coarse-grained sand; 50% basalt and 50% felsic; subangular to subrounded; well-sorted; 
color 1 0YR5/2. 

74' to 75 ' 85% recovered. Loose, uncompacted. Medium- to coarse-grained sand; 50% basalt and 
50% felsic; subangular to subrounded; well-sorted; color 1 0YRS/2. 

75' to 76' 95% recovered. Fairly compact. Medium- to coarse-grained sand (mostly coarse), with 
fining-upwards bands about 0.8 to 1.2 in wide; 50% basalt and 50% felsic; subangular to 
subrounded; well-sorted; color 1 0YR5/2. 

76' to 76' 6" No recovery. 

76'6" to 77'6" 80% recovered. Uncompacted. Uppermost 2.5 in is empty; from 76 '8.5" to 77'3" is 
medium- to fine-grained, CaCOrcemented sand, poorly sorted; from 77'3" to the bottom 
of the core is medium- to coarse-grained sand. All material is fairly well-sorted; 
subangular to subrounded; color 1 0YR5/2. 

77'6" to 78'6" 80% recovered. Dry, loose, disturbed. (Opened previously for LBL oxygen isotope 
study.) Medium- to coarse-grained sand: 65% medium- to fine-grained; 35% coarse; 
30% basalt and 70% felsic ; angular to subangular; moderately sorted; color 10YR5/2. 

78'6" to 79'6" 95% recovered. Very compact. Medium- to coarse-grained sand, with bands of fining-
upwards sequences 1.2 to 1.6 in wide; 50% basalt and 50% felsic ; subangular to 
subrounded; well-sorted; color 10YR5/2. 
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Depth Below Surface 
(feet and inches) Description of Core from Borehole C3826 

79'6" to 80'6" 95% recovered. Well-compacted. Medium- to coarse-grained sand, with subtle fining-
upwards sequences -0.8 in wide each; 50% basalt and 50% felsic; subangular to 
subrounded; well-sorted; color 10YR5/2. 

80'6" to 96 ' No recovery. 

96' to 97' 80% recovered. Slightly moist, uncompacted. Medium- to coarse-grained sand (mainly 
medium-grained); subangular to subrounded; well-sorted; color 1 0YR5/2. 

97' to 98' 85% recovered. Slightly moist, not compact. Medium- to fine-grained sand, with fining-
upward sequences about 1.2 in wide; 50% basalt and 50% felsic; subangular to 
subrounded; well-sorted; color I0YR5/2. 

98' to 99' 85-90% recovered. Dry, loose, disturbed. (Opened previously for LBL oxygen isotope 
study.) Medium- to fine-grained sand: 50% medium, 50% fine ; 40% basalt and 60% 
felsic; angular to subangular; well-sorted; color 1 0YR6/2. 

99' to 100' 90% recovered. Moderately compact. Fine- to medium-grained sand between 99' and 
99'8.7"; medium- to coarse-grained sand between 99'8.7" to 99'11.8"; 50% basalt and 
50% felsic; subangular to subrounded; well-sorted; color 1 0YR5/2. 

110' to 119' No recovery. 

119' to 120' 90% recovered. Not compact. One large fining-upward sequence: medium-grained sand 
in lower part, fine-grained sand in uppermost 2.4 in of core; 50% basalt and 50% felsic; 
subangular to subrounded; well-sorted; color 10YR5/2. 

120'tol21' 95-100% recovered. Medium-grained sand, with 0.8-in-wide fining-upwards bands 
apparent; 50% basalt and 50% felsic; subangular to subrounded; well-sorted; 1 0YR5/2. 

121 ' to 122 ' 85% recovered. Dry, slightly compact, disturbed. (Opened previously for LBL oxygen 
isotope study.) Fine to very fine sand, thin (<0.1 in wide) coherent layers visible between 
121 '2.4" and 121 '8 .3" of very fine-grained sand between darker, basalt-rich medium-
grained layers; 60% fine-grained, 40% medium-grained; very fine-grained loose sand 
between 121 '8.7" and 121 'l l "; lowermost 1 in of core empty; no HCI reaction; 45% 
basalt and 55% felsic; well-sorted; color I 0YR5/2. 

122' to 123 ' 98% recovered. Compact. From the top of the core to 122'0.6" is fine-grained sand; from 
122'0.6" to 122'3.5" is very coarse sand with color banding; from 122' 3.5" is a 0.08-in-
wide very fine clay layer, iron-stained at the top; from 122 '3 .5" to 122' I 0.2" is the top of 
another fining-upwards sequence, medium-grained sand; from 122' 10.2" to 122' 11.8" is 
coarse-grained sand at the bottom of this sequence; 50% basalt and 50% felsic; subangular 
to subrounded; well-sorted; color 1 0YR5/2. 

123' to 149' No recovery. 

149' to 150' 90% recovered. Slightly compact. Medium- to coarse-grained sand, with fining-upwards 
sequences about 0.8 in wide; 50% basalt and 50% felsic; subangular to subrounded; well-
sorted; color 10YR5/2. A transition from sand above to more silt below occurs at 
149 ' 10.2". Pebbles about 0.8 in (diameter) occur at 149'4". 

150'tol51 ' 90% recovered. Well-compacted. Medium- to coarse-grained sand, some coarse basalt-
rich layers fining upwards in layers - 0.8 in wide; 50% basalt and 50% felsic; subangular 
to subrounded; well-sorted. Color 1 0YR5/2 

151' to 152 ' 90% recovered. Dry, loose, disturbed. (Opened previously for LBL oxygen isotope 
study.) Sand: 70% medium-grained, 30% fine-grained, coarse layer with grains up to 
0.12 in (diameter) between 151 '5.5" and 151 '5.9"; 40% basalt and 60% felsic; subangular 
to subrounded; moderately sorted; color 1 0YR6/2. 
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(feet and inches) Description of Core from Borehole C3826 

152' to 153' 90% recovered. Moderately compact. Medium- to fine-grained sand, with subtle fining-
upwards sequences - 3.5 in wide; subangular to subrounded; well-sorted; color 1 0YR5/2. 

153' to 163'6" No recovery. 

163'6" to 164' 6" 80% recovered. Loose, uncompacted, poorly consolidated. Medium- to fine-grained sand, 
one fining-upwards sequence; 50% basalt and 50% felsic ; subangular to subrounded; well-
sorted; color 1 0YR5/2. 

164' 6" to 165'6" 95 recovered. Compact. Medium- to fine-grained sand, with subtle upward-fining 
sequences - 2 in wide; 50% basalt and 50% felsic; subangular to subrounded; well-sorted; 
color 1 0YR5/2. 

165'6" to 166'6" 95% recovered. Compact. Fine- to medium-grained sand, with fining upward sequences 
-3 in wide; 50% basalt and 50% felsic; subangular to subrounded; well-sorted; color 
10YR5/2. 

166'6" to 167'6" 90% recovery. Moderately compact. Medium- to fine-grained sand; with fining upward 
sequences - 2 in wide; 50% basalt and 50% felsic; subangular to subrounded; well-sorted. 
The zone between 167'2.5" and 167'2.9" is lined at the top and bottom by brownish silt 
stringers <0.04 in wide. Color 1 0YR5/2 

167'6"to 168' No recovery. 

168' to 169' 85% recovered. Compact. Mainly medium- to coarse-grained sand; at 168'4.7" is a 
caliche zone - 1.1 in thick showing soft-sediment deformation, with a lobe protruding 3 to 
7.5 in out of the band; at 168 ' 10.6" is a 0.11-in-wide clay layer at the top ofan upward-
fining sequence; fine sand between 168 ' 10.6" to 168 ' 11.8". 

169' to 170' 98% recovered. Well-compacted. Medium- to fine-grained sand, one large fining-
upwards sequence; 50% basalt and 50% felsic ; subangular to subrounded; well-sorted; 
color 10YR5/2. Contact between one fining-upwards sequence above and another below 
at 169' 10.6". 

170' to 171' 95% recovered. Compact. Medium- to coarse-grained sand, with fining-upward 
sequences 1-2 in wide; 50% basalt and 50% felsic; subangular to subrounded; well-sorted; 
color 1 0YR5/2. 

171 ' to 172 '6" Not opened, physical properties testing. 

172'6" to 173 '6" 80% recovered. Loose, uncompacted, poorly consolidated. Coarse- to medium-grained 
sand, mostly coarse, with pebbles up to 0.4 in (diameter) in a layer between 173 '0.3" to 
173' 1.9"; subangular to subrounded; fairly sorted; color 1 0YR5/2. 

173 ' 6" to 174'6" 95% recovered. Compact. Medium- to coarse-grained sand, with fining upwards 
sequences (coarse to fine) each -0.8 in wide; 50% basalt and 50% felsic; subangular to 
subrounded; well-sorted; color 1 0YR5/2. 

174' 6" to 175 ' 6" 95% recovered. Well-compacted. Medium- to coarse-grained sand, with upward fining 
sequences - 0.8 in wide; 50% basalt and 50% felsic ; subangular to subrounded; well-
sorted; color 1 0YR5/2. 

175'6" to 176'6" 95% recovered. Compact. Medium- to coarse-grained sand, with color bands of upward-
fining sequences about 1.2 in wide; 50% basalt and 50% felsic ; subangular to subrounded; 
well-sorted; color 1 0YRS/2. 

176'6" to 179' No recovery. 
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179' to 180' 90% recovered. Moist, moderately compact. Medium- to coarse-grained sand, with 
fining-upwards sequences -3.5 in wide; 50% basalt and 50% felsic ; subangular to 
subrounded; well-sorted; color 1 0YR5/2. 

I 80' to 181 ' 95% recovered. Well-compacted. Medium- to coarse-grained sand, with upwards-fining 
sequences 2 to 2.8 in wide; 50% basalt and 50% felsic; subangular to subrounded; well-
sorted; color IOYR5/2. At 180'1.6" is a layer ofclay - 0.04 in wide. 

181 ' to 182' 90% recovered. Well-compacted. Medium- to coarse-grained sand, containing fining-
upwards sequences mostly -1 in but up to 5.5 in wide, with 0.4-in-wide sequences within 
the thicker bands; 50% basalt and 50% felsic ; subangular to subrounded; well-sorted; 
color I 0YRS/2. 

182' to 183' 85% recovered. Dry, loose, disturbed. (Opened previously for LBL oxygen isotope 
study.) Sand: 75% medium- and fine-grained, 25% coarse; 40% basalt and 60% felsic; 
subangular to subrounded; moderately well-sorted; color 1 0YR6/2. 

183 ' to 219 ' No recovery. 

219 ' to 220' 95% recovered. Moderately compact. Coarse- to very coarse-grained sand, with a pebbly 
zone between 219'4.7" and 219'6.3" containing pebbles mainly of basalt up to 0.8 in 
(diameter); 60% basalt and 40% felsic; subangular to subrounded; well-sorted; color 
10YR5/2. 

220' to 221 ' 90% recovered. Compact. Medium- to very coarse-grained sand, with pebbles up to 0.4 
in (diameter) and fining-upwards sequences - 3 in wide; 50% basalt and 50% felsic; 
subangular to subrounded; well-sorted; color IOYRS/2. 

221 ' to 222' 95% recovered. Compact. Coarse- to very coarse-grained sand, with clasts up to 0.8 in 
(diameter); coarse basalt-rich bands and upward-fining sequences 2 to 2.5 in wide; 50% 
basalt and 50% felsic; subangular to subrounded; well-sorted; color 10YR5/2. 
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Description of Core from Borehole C3827 

Depth Below Surface 
(feet and inches) Description of Core from Borehole C3827 

0' to 53.5' No recovery. 

53 '6" to 54'6" 45% recovered. Moist, compact. Medium- to coarse-grained sand: 15% very coarse, 
30% coarse, 60% medium-grained, with grains up to 0.1 in (diameter); 50% basalt and 
50% fel sic; angular to subangular; moderately well-sorted; color l0YRS/2. 

54 '6" to 55 '6" 95% recovered. Moist, compact. Medium- to coarse-grained sand, with upwards-fining 
sequences - 0.8 in wide; 50% basalt and 50% felsic, subangular to subrounded; well-
sorted; color 1 0YRS/2. 

55 '6" to 56 '6" 100% recovered. Moist, compact. Medium- to coarse-grained sand with crude, subtle 
upwards-fining sequences - 2 in wide; medium- to coarse-grained sand between 56' 5.4" 
and 56 ' 5.8"; 50% basalt and 50% felsic ; subangular to subrounded; well-sorted; color 
I0YR5/2. A fine-grained sand to silt lens between 56 '4.2" and 56'5.4" has a 0.04 in layer 
of clay at the bottom and top. 

56 '6" to 57'6" 93% recovered. Moist, compact. Coarse sand from top of core to 56 '7.8"; very coarse 
sand between 56'7 .8" and 56 ' 11 .5'" medium-grained sand between 56 ' 11.5" and 57'0.3", 
a dark band containing - 60% basalt; continued coarsening downward, from 57'0.3" to 
57'5.8"; 50% basalt and 50% felsic ; subangular to subrounded; well-sorted; color 
10YR5/2. 

57'6" to 58 ' No recovery. 

58 ' to 59 ' 95% recovered. Moist, moderately compact. Medium- to coarse-grained sand; 50% 
basalt and 50% felsic; subangular to subrounded; well-sorted; color 1 0YRS/2. 

59 ' to 60' 96% recovered. Moist, moderately compact. Medium- to coarse-grained sand; 50% 
basalt and 50% felsic ; subangular to subrounded; well-sorted; color 1 0YR5/2. 

60 ' to 61 ' 99% recovered. Moist, compact. Medium-grained sand from the top of core to 60' 6.7", 
with color bands 0.8 to 1.2 in wide; coarse to very coarse sand between 60 '6.7" and 
60'9.4", with pebbles up to 0.8 in (diameter) at 60 '9.4"; coarse sand between 60 '9.4" and 
bottom of core; 50% basalt and 50% felsic; subangular to subrounded; well-sorted; color 
10YR5/2. 

61 ' to 62 ' 95% recovered. Slightly moist, compact. Medium- to coarse-grained sand, with upwards-
fining sequences (very coarse to medium-grained sand) - 2.8 in wide and pebbles up to 0.6 
in (diameter) ; 50% basalt and 50% fel sic; subangular to subrounded; well-sorted; color 
10YR5/2. 

62 ' to 62'6" No recovery. 

62'6" to 63 '6" 95% recovered. Compact. Moist, medium-grained sand from top of core to 62'8"; 
bioturbated, calcareous paleosol, medium- to fine-grained between 62 '8" and 62 ' 1 l.9"; 
dry, coarse-grained sand with disseminated CaCO3 and pebbles up to 0.2 in (diameter) 
between 62'1 l.9" and 63'5". Color l0YRS/2. 

C.1 



Depth Below Surface 
(feet and inches) Description of Core from Borehole C3827 

63'6" to 65 '6" Not opened, physical properties testing. 

65 '6" to 66 '6" 92% recovered. Moist, compact. Very coarse-grained sand from the top of core to 
65 ' 11 .5"; coarse sand between 65 ' 11.5" and the bottom of core; subangular to 
subrounded; well-sorted; color 10YR5/2. 

66' 6" to 76 ' No recovery. 

76' to 77' 100 recovered. Moist, slightly compact (more compact near the bottom of core). 
Medium- to coarse-grained sand, with faint color banding 0.8 to 1.2 in wide in the bottom 
half of core; 50% basalt and 50% felsic; subangular to subrounded; well-sorted; color 
10YR5/2. 

77' to 78' 100% recovered. Moist, compact. Medium- to coarse-grained sand, with upwards-fining 
sequences 1.2 to 2.8 in wide; a prominent upwards-fining sequence between 77'7.9" and 
77' 11.8"; 50% basalt and 50% felsic ; subangular to subrounded; well-sorted; color 
10YR5/2. 

78 ' to 79 ' 100% recovered. Moist, compact. From the top of core to 78'3.5'', coarse to very coarse 
sand at the top to medium-grained sand at the bottom, with color bands ---0.4 in wide; from 
78 ' 3.5" to 78 '5.3", a fine sand-silt band; from 78 ' 5.3" to 78'9.1", coarse to very coarse 
sand; from 78 '9. l "to the bottom of core, coarse sand at the top to medium-grained sand at 
the bottom, with a band of fine material at 78'9.4"; 50% basalt and 50% felsic; subangular 
to subrounded; well-sorted; color 1 0YR5/2. 

79' to 80' 95% recovered. Moist, compact. Two prominent fining-upwards sequences: between 
79'0.4" and 79 '7.7", a sequence of medium- to fine-grained sand; between 79 '7.7" and 
79 ' 11.8", a sequence of medium- to very fine-grained sand; color banding due to basalt 
between 79 '4.7" and 79 ' 7.5"; 50% basalt and 50% felsic ; subangular to subrounded; well-
sorted; color 1 0YR5/2. 

80 ' to 98 ' No recovery. 

98' to 99' 95% recovered. Moist, coarse to very coarse sand from the top of core to 98 '7"; drier, 
medium- to coarse-grained sand fining upwards between 98'7" and the bottom of core; 
50% basalt and 50% felsic; subangular to subrounded; well-sorted; color 1 0YR5/2. 

99 ' to 100' 100% recovered. Slightly moist, compact. Medium-grained sand; 50% basalt and 50% 
felsic; subangular to subrounded; well-sorted; color 10YR5/2. 

100' to 101 ' 100% recovered. Slightly moist, compact. Fine- to coarse-grained sand, in one large 
fining-upwards sequence; 50% basalt and 50% felsic; subangular to subrounded; well-
sorted; color 1 0YR5/2. 

101' to 102 ' 95% recovered. Slightly moist, well-compacted. Medium-to coarse-grained sand, with a 
band of finer-grained sand between 101 '7.5" and 101 '8 .7"; 50% basalt and 50% felsic; 
subangular to subrounded; well-sorted; color 1 0YR5/2. 

102' to 119 ' No recovery. 

I 10' to 120 ' 100% recovered. Moist, compact. Medium- to coarse-grained sand, with the uppermost 
2.8 in of core slightly more coarse, and containing color bands 1.5 to 2 in wide, probably 
upwards-fining; 50% basalt and 50% felsic; subangular to subrounded; well-sorted; color 
10YR5/2. 

120' to 121 ' 100% recovered. Slightly moist, compact. Medium- to coarse-grained sand, with color 
bands - 0.8 in wide and subtle upwards-fining sequences(?); 50% basalt and 50% felsic; 
subangular to subrounded; well-sorted; color 10YR5/2. 
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Depth Below Surface 
(feet and inches) Description of Core from Borehole C3827 

121' to 122' 100% recovered. Slightly moist, compact. Medium- to coarse-grained sand, with color 
bands - 0.8 in wide and subtle upwards-fining sequences(?); 50% basalt and 50% felsic ; 
subangular to subrounded; well-sorted; color 10YR5/2. 

122' to 123' 90% recovered. Slightly moist, compact. Medium- to coarse-grained sand, with color 
bands -0.8 in wide and subtle upwards-fining sequences(?); 50% basalt and 50% felsic; 
subangular to subrounded; well-sorted; color 10YR5/2. 

123 ' to 149' No recovery. 

149' to 150' 93% recovered. Dry, slightly compact, fairly loose. Medium- to coarse-grained sand; 
50% basalt and 50% felsic ; subangular to subrounded; well-sorted; color 1 0YR5/2. 

150 ' tol51 ' 90% recovered. Dry, moderately compact. Medium-grained sand, with grains up to 0.2 in 
(diameter); subangular to subrounded; well-sorted; color 1 0YR5/2. 

151 ' to 152 ' 90% recovered. Dry, moderately compact. Medium- to fine-grained sand, with upwards-
fining bands - 1.2 in wide; 50% basalt and 50% felsic; subangular to subrounded; well-
sorted; color I0YR5/2. 

152' to 153 ' 90% recovered. Dry, moderately compact. Medium- to fine-grained sand; 50% basalt and 
50% felsic ; subangular to subrounded; well-sorted; color 1 0YR5/2. 

153 ' to 153 '6" No recovery. 

153'6" to 154'6" 95% recovered. Moderately moist, uncompacted. Medium- to coarse-grained sand; 50% 
basalt and 50% felsic; subangular to subrounded; well-sorted; color 10YR5/2. 

154' 6" to 155 '6" 95% recovered. Dry, moderately compact. Medium- to coarse-grained sand from the top 
of core to 154'11.5"; from 154'1 I .5'' to the bottom of core, very coarse sand with pebbles 
up to 1 in (diameter) ; most pebbles are found in a layer at 155'3.8"; 50% basalt and 50% 
felsic ; subangular to subrounded; well-sorted; color 1 0YR5/2. 

155'6" to 156'6" 95% recovered. Dry, slightly compact. Coarse sand with pebbles up to 0.4 in (diameter) 
from the top of core to 155 ' 11.5'' ; medium- to coarse-grained sand between 155 ' 1 I .5'' 
and 156' 5.8"; pebbles up to 1.6 in (diameter) at 156' 3.8"; 50% basalt and 50% felsic ; 
subangular to subrounded; well-sorted; color 10YR5/2. 

156'6" to 157'6" 95% recovered. Dry, slightly compact. Fine- to medium-grained sand, with fining-
upwards sequences - 1.2 in side; 50% basalt and 50% felsic; subangular to subrounded; 
well-sorted; color 1 0YR5/2. 

157'6" to 158 ' No recovery. 

158 ' to 159' 95% recovered. Dry, slightly compact. Uppermost 1.6 in of core is empty; fine-grained, 
compact paleosol cemented with CaCO3 between 158 ' 1.6" to 158 '5.l "; less cemented 
medium- to fine-grained sand between 158'5.l " and 158 '8.7"; from 158 '8.7" to the 
bottom of core, slightly cemented, compact medium- to fine-grained sand; 50% basalt and 
50% felsic; subangular to subrounded; well-sorted; color 1 0YR5/2. 

159' to 160' 98% recovered. Moist, compact. Medium- to coarse-grained sand with upwards-fining 
sequences 0.8 to 1.2 in wide; 50% basalt and 50% felsic ; subangular to subrounded; well-
sorted; color 1 0YR5/2. 

160' to 161' 97% recovered. Dry, moderately compact. Medium- to fine-grained sand, with fining-
upwards sequences -0.8 in wide; 50% basalt and 50% felsic; subangular to subrounded; ,, 
well-sorted; color 1 0YR5/2. 
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(feet and inches) Description of Core from Borehole C3827 

I 61 ' to 162 ' 96% recovered. Dry, slightly compact. Medium- to fine-grained sand, with fining-
upwards sequences (possibly fining-downwards?) 0.8 to 1.2 in wide; 50% basalt and 50% 
felsic; subangular to subrounded; well-sorted; color I 0YR5/2. 

162' to 162 '6" No recovery. 

162' 6" to 163'6" 90-95% recovered. Dry, slightly compact. Fine- to medium-grained sand: 65% fine-
grained, 35% medium-grained, trace of coarse sand. From the top: to 162'8" down, 
disturbed and loose; between 162 '7 .2" and 162 '8" down, possible layer of well-cemented 
(with CaCO3), fine- to very fine-grained sand, but mostly disturbed; between 162'8" and 
163 '0.9", mainly fine-grained sand with faint color bands 0.8 to 1.6 in wide; between 
163 '0.9" and 163 '4.2", mainly medium-grained sand with faint color bands 0.4 to 0.8 in 
wide; between 163 '4.2" and bottom of core is disturbed and loose. 40% basalt and 60% 
felsic; subangular to angular; well-sorted; slight HCI reaction; color I0YR6/2. 

163 '6" to 164'6" Not opened, physical properties testing. 

164'6" to 165 ' 6" 95% recovered. Dry, loose, uncompacted. Medium- to fine-grained sand; 50% basalt and 
50% felsic ; subangular to subrounded; well-sorted; color 1 0YR5/2. 

165 '6" to 166' 6" 90% recovered. Dry, moderately compact. Fine-to medium-grained sand, with upwards-
fining sequences ---0.8 in wide; 50% basalt and 50% felsic; subangular to subrounded; 
well-sorted; color 1 0YR5/2. 

I 66' 6" to 179 ' No recovery. 

179' to 180; 95% recovered. Dry, loose. Uppermost 1.2 in of core empty; coarse to very coarse sand 
between 179' 1.2" and 179'2.8"; very coarse sand between 179'2.8" and 179 '6.5"; 
medium- to coarse-grained sand from 179 '6.5" to bottom of core; pebbles up to 0.8 in 
( diameter) in upper 6.5 in of core; 50% basalt and 50% felsic; subangular to subrounded; 
well-sorted; color 1 0YR5/2. 

180' to181' 98% recovered. Dry, compact. Medium- to coarse-grained sand, with color bands 
(upwards-fining sequences) 0.8 to 1.2 in wide; 50% basalt and 50% felsic ; subangular to 
subrounded; well-sorted; color I 0YR5/2. 

I 81 ' to I 82' 96% recovered. Dry, well-compacted. Medium- to coarse-grained sand, with color bands 
(upwards-fining sequences) 0.8 to 1.2 in wide; 50% basalt and 50% felsic; subangular to 
subrounded; well-sorted; color I 0YR5/2. 

182' to 183 ' 99% recovered. Dry, well-compacted. Medium- to coarse-grained sand, with color bands 
(upwards-fining sequences) 0.8 to 1.2 in wide; 50% basalt and 50% felsic ; subangular to 
subrounded; well-sorted; color I 0YR5/2. 

183 ' to 219 ' No recovery. 

219' to 220' 75% recovered. Dry, not compact. Coarse to very coarse sand, with pebbles, mainly of 
basalt, up to 0.8 in (diameter); 50% basalt and 50% felsic ; subangular to subrounded; 
well-sorted; color 1 0YRS/2. 

220 ' to 221 ' 96% recovered. Dry, compact. Uppermost 1.2 in of core is empty; between 220'1.2" to 
220 '6.3", very coarse sand; between 220' 6.3" and 220 '7.1 ", medium- to coarse-grained 
sand; between 220' 7.l " and bottom of core is coarse and very coarse sand; pebbles mostly 
0.8 in (diameter) but up to 0.8 in; subtle color bands (fining-upwards sequences) - 1.2 in 
wide throughout core; 50% basalt and 50% felsic ; subangular to subrounded; well-sorted; 
color I 0YR5/2. 

221 ' to 222 ' 95-100% recovered- not opened. 
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Depth Below Surface 
(feet and inches) Description of Core from Borehole C3827 

222 ' to 223 ' 85% recovered. Dry, moderately compact (especially in lower part of core). Uppermost 
0.8 in of core is empty; between 222'0.8" and 222 '6.3", very coarse sand, with pebbles up 
to 0.8 in ( diameter), containing a 0.2-in-wide medium-grained sand layer at 222 ' 5.1 "; 
between 222 '6.3" and 222 ' 10.6", medium- to coarse-grained sand; core is empty between 
222 ' 10.6" and the bottom; 50% basalt and 50% felsic; subangular to subrounded; well-
sorted; color 1 0YR5/2. 
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Description of Core from Borehole C3828 

Depth Below Surface 
(feet and inches) Description of Core from Borehole C3828 

0' to 53'6" No recovery. 
53 '6" to 55'6" 99% recovered. Moist, compact. Medium- to coarse-grained sand, with a 0.2-in-wide silt 

band at 54 '0.7" and subtle upwards-fining sequences - 1.2 in wide; 50% basalt and 50% 
felsic; subangular to subrounded; well-sorted; color 1 0YR5/2. 

55 ' 6" to 57'6" 90% recovered. Moist, compact. Medium- to coarse-grained sand; 50% basalt and 50% 
felsic; subangu]ar to subrounded; well-sorted; color 1 0YR5/2. 

57'6"' to 58 ' No recovery. 
58 ' to 60' 95% recovered. Moist, compact. Medium- to coarse-grained sand; 50% basalt and 50% 

felsic; subangular to subrounded; well-sorted; color 1 0YR5/2. 
60' to 62 ' 6" No recovery. 
62'6" to 64'6" 97% recovered. Moist, compact. Medium- to coarse-grained sand; with subtle upwards-

fining sequences; 50% basalt and 50% felsic ; well-sorted; color 1 0YR5/2. 
64' 6" to 65 '6" 97% recovered. Moist, compact. Medium- to coarse-grained sand, with upwards-fining 

sequences - 1.1 in wide, scattered pebbles up to 0.8 in ( diameter) and a silt layer 0.11 in 
wide at 65 '4"; 50% basalt and 50% felsic; subanQ'UJar to subrounded; color 10YR5/2. 

65'6" to 153' No recovery. 
153 ' to 155 ' 60% recovered. Moist. Empty between 153 ' and 153'9.4"; silt layer from 153'2" to 

153 '2.4" separating medium- to fine-grained sand below from medium- to coarse-grained 
sand above; silt lens - 0.4 in wide at 153'1 l ". Medium- to coarse-grained sand' 50% basalt 
and 50% felsic; subangular to subrounded; well-sorted; color 1 0YRS/2. 

155' to 158' Not opened, physical properties testing. Sample interval 155'6" to 157'6" is compact and 
contains a elastic dike, 1.2" wide and composed of very fine to fine-grained sand, cutting 
through medium-grained sand that is 20% basaltic and 80% felsic (light-colored) on one 
side and 50% basaltic and 50% felsic (dark-colored) on the other side of the dike. 

158' to 160' 100% recovered. Moist, compact. Layered: 158 ' to 158' 3.5", silt lens; 158'3.5" to 
159' 1.8", upwards-fining sequence; 159' 1.8" to 159'3", banded layers of finer and coarser 
material; 159'3" to 159'4.l ", band of sand with fine-grained clay at the top and bottom; 
159'4.l " to 159'8", upwards-fining sequence; 159'8" to 159 '8.3", layer of clay at the top of 
the lowermost upwards-fining sequence; 159'8.3" to the core bottom, fine- to medium-
grained sand. Color I 0YRS/2. 

160' to 162' 96% recovered. Moist, compact. Medium- to coarse-grained sand, with a possible 
paleosol between 161 '5.7" and 161 '9.7" 50% basalt and 50% felsic; subangular to 
subrounded; well-sorted; color I 0YR5/2. 

162' to 162'6" No recovery. 
162 '6" to 164'6" I 00% recovered. Moist, compact. Medium-grained sand, with crude banding -0.8 in 

wide; 50% basalt and 50% felsic; subangular to subrounded; well-sorted; color 10YR5/2. 
164 '6" to 166'6" 96% recovered. Moist, compact. Medium- to fine-grained sand, with subtle upwards-

fining sequences; 50% basalt and 50% felsic ; subangular to subrounded; well-sorted; color 
I0YR5/2. 
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2002 Immobilized Low Activity Waste Well Installation 

RG McCain 
Stoller - Grand Junction Team 

E.1 Introduction 

High-resolution spectral gamma logging was performed in three boreholes (299-El 7-22, 299-El 7-23 , 
and 299-El 7-25) in the vicinity of the proposed site for the Immobilized Low Activity Waste (ILA W) 
disposal site. High-resolution spectral gamma logging provides a total gamma log, as well the 
distribution of naturally occurring radionuclides (4°K, 238U, and 232Th). This information provides some 
indication as to the nature of the surrounding sediments and is useful for stratigraphic correlation. In 
addition, any man-made gamma-emitting radionuclides (1 37Cs, 6°Co, 1521154Eu·2351238U) that may be present 
can be identified and quantified. 

E.2 Methods 

The ILA W boreholes were logged by the spectral gamma logging system (SGLS), which uses a 
cryogenically cooled high purity germanium (HPGe) detector with an intrinsic efficiency of 
approximately 35 percent. 

With the SGLS, gamma energy spectra are collected in "move-stop-acquire" mode where the detector 
sonde is held stationary for each measurement and then moved a specified depth increment to the next 
measurement point. For the ILA W boreholes, a depth increment of 1 ft was used. System gain is 
adjusted as necessary to maintain a consistent channel relationship for a marker peak (typically the 4°K 
peak at 1461 keV). Typical count times were 200 seconds. Individual gamma energy spectra are recorded 
using 4096 channels, where channel number is related to gamma energy level. Pre-run and post-run 
verification measurements are made at the beginning and end of each logging day to provide the channel­
to-energy calibration and to assess system performance. 

Evaluation of gamma energy spectra provides identification and quantification of naturally occurring 
and man-made radionuclides on the basis of characteristic energy emissions associated with their decay. 
Only gamma rays of sufficient energy to penetrate the steel borehole casing and sonde housing can be 
detected by the SGLS. Radionuclides that emit one or more gamma rays at energies between about 150 
and 2,800 keV are detectable with the SGLS. The minimum detection level (MDL) is dependent upon 
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detector efficiency at the appropriate energy level, background activity, and the yield (gamma rays 
emitted, on average, per decay). Factors such as casing, water, shielding, and the presence of other 
radionuclides also have an effect. Tables E. l and E.2 summarize naturally occurring and man-made 
radionuclides that can be detected with the SGLS. The terms "primary gamma ray" and "secondary 
gamma ray" are used to differentiate between the more prominent gamma energy peaks and other, less 
prominent peaks that may be useful for confirmation. The values indicated in bold are those generally 
used to calculate concentrations. 

Conventional gamma spectra analysis software is used to detect gamma energy peaks, identify the 
source radionuclide, and determine the net count rate, counting error, and minimum detectable activity. 
From the net count rate (P n, cps) for a specific energy peak, the apparent concentration of the source 
radionuclide (Ca, pCi/g) is determined by: 

27.027 
C =--- x J(E)xDTCxK x K x K x P, 

a y c w s n 

where Y is the radionuclide yield, I(E) is the logging system calibration function, DTC is the dead time 

correction, and I<,,, Kw, and Ks are energy-dependent correction factors for casing, water, and shielding. 
The calibration function, I(E), is unique for each combination of sonde and logging vehicle. Corrections 
for dead time and shielding were not applicable to the ILA W data. Values of the calibration function are 
updated annually and documented in calibration certificates and a calibration report (Koizumi 2002). 
Concentration error and MDL are calculated from count error and minimum detectable activity using 
similar equations. The reported concentration error is based on only the estimated counting error. No 
effort is made to include the effects of errors in the calibration function or correction factors . These errors 

Table E.1. Naturally Occurring Gamma-Emitting Radionuclides 

Primary Gamma Rays Secondary Gamma Rays<•) 

Radionuclide Daughter E (keV) Y(¾) Daughter E (keV) y (%) 
140K 1460.83 10.67 
~32Th 212pb 238.63 43.30 22sAc 911.21 26.60 

2osTl 2614.53 35 .64 22sAc 968.97 16.17 
2osTl 583 .19 30.36 22sAc 338.32 11.25 

~38U(b) 214Bi 609.31 44.79 214Pb 295.21 18.50 
214pb 351 .92 35 .80 21 4Bi 1120.29 14.80 
214Bi 1764.49 15 .36 

a) Secondary gamma rays with yields less than 10% are not shown 
b) Attainment of secular equilibrium between 238U and 214Bi/214Pb requires long time periods 

on the order of a million years. Activities of both 214Bi and 214Pb are commonly assumed to 
be equal to the activity of naturally occurring 238U. However, these radionuclides are short-
term daughter products of 222Rn, and accumulations of radon gas inside the casing may 
temporarily elevate the decay activities of 214Bi/214Pb relative to the decay activity of 238U. 
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Table E.2. Man-Made Gamma-Emitting Radionuclides 

Primary Gamma Rays Secondary Gamma Rays 

Radionuclide Half Life (Years) E (keV) Y(¾) E (keV) Y(¾) 
~ Co 5.2714 1332.50 99.98 

1173.24 99.90 
106Ru 1.0238 511.86 20.40 621.93 9.93 
12sSb 2.7582 427.88 29.60 600.60 17.86 

635 .95 11 .31 
463.37 10.49 

126Sn 1.E+5 414.50 86.00 666.10 86.00 
694.80 82.56 

i34Cs 2.062 604.70 97.56 795 .85 85.44 
137Cs 30.07 661.66 85 .10 
1s2Eu 13.542 1408.01 20.87 121.78 28.42 

344.28 26.58 
1s4Eu 8.593 1274.44 35.19 123 .07 40.79 

723.31 20.22 
1ssEu 4.7611 105.31 21.15 
2Jsu 7.038E+08 185.72 57.20 205.31 5.01 
234mpa (238u(•)) 4.47E+09 1001.03 0.84 811.00 0.51 

766.36 0.29 
z39Pu 24110 129.30 0.0063 

375.05 0.0016 
413.71 0.0015 

241 Am 432.2 59_54(b) 35.90 102.98 0.02 
335.37 0.0005 
368.05 0.0002 
662.40 0.0004 
772 .01 0.0002 

a) 234mPa is a short-term daughter of238U. Secular equilibrium is achieved relatively 
quickly. Because of the relatively low gamma yield, this peak is not observed when 
only background levels of naturally occurring 238U are present. Hence, the presence of 
gamma peaks associated with 234mPa without corresponding peaks associated with 214Pb 
and 21 4Bi indicates the presence of chemically processed uranium. 

b) The 59.54-keV gamma ray may not be detectable in thick casing. 

are discussed in the calibration report (Koizumi 2002). The term "apparent concentration" is used 
because the calibration model is based on an effectively infinite, homogeneous distribution uniformly 
distributed about the borehole axis. 

The MDL for a radionuclide represents the lowest concentration at which the positive identification 
of a gamma-ray peak for that radionuclide is statistically defensible. A description of the MDL 
calculation is included in the data analysis manual (manual in revision) . 

On the Hanford Site, mes is the most commonly detected man-made radionuclide. In routine 
analysis, spectral regions of interest are "forced" for the 662-KeV peak associated with m es, and an 
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MDL is calculated for each depth, whether or not 137Cs is actually detected. For other man-made 
radionuclides, MDLs are calculated only when a photon energy peak is detected. 

The MDL for mes is typically about 0.2 pCi/g. The MDL differs slightly for each spectrum 
depending upon count time, background activity and concentrations of other radionuclides at the data 
point, as well as casing thickness. The MDL for 6°Co is about 0.1 pCi/g; the MDL for 154Eu is 
approximately 0.5 pCi/g; and the MDL for 238U is approximately 14 pCi/g. 

Natural and man-made radionuclide concentrations, total gamma count rate, and dead time are plotted 
as a function of depth. These plots are included in a Log Data Report that also summarizes borehole 
construction details, logging conditions, analysis notes, and log plot notes, as well as a brief discussion of 
results and interpretations. 

E.3 Results 

Log plots for the three ILA W boreholes are included as Figures E.1 , E.2 and E.3. The borehole log 
data were acquired inside a 4-incb diameter stainless steel casing with 0.125-inch wall thickness, which 
had been installed in the 9-inch diameter borehole. The annular space between the casing and the 
borehole wall was filled with granular bentonite. This completion method resulted in relatively poor 
detection conditions for naturally occurring radionuclides. Gamma rays originating in the surrounding 
formation are attenuated by the annular seal between the casing and the borehole wall, and there is 
interference with gamma rays originating from natural radionuclides (particularly 4°K) in the bentonite, 
with the result that total gamma activity is somewhat reduced and the use of potassium, uranium and 
thorium logs for stratigraphic correlation is impaired. 

No man-made radionulcides were detected in the ILA W boreholes. Isolated occurrences of mes at 
the MDL are shown on the log plots, but these are the result of "forcing" a region of interest for the 
661.62 KeV peak in each spectra. Examination of individual spectra in which 137Cs appeared to have 
been detected failed to provide any evidence ofan energy peak at 661.62 KeV. These isolated 
occurrences are most likely the result of statistical fluctuations in the counting process and do not 
represent credible contamination. 

Some difficulties with equipment were encountered during logging. Logging activities began with 
one SGLS (Gamma 2B) in borehole 299-El 7-22, but post-run verification spectra began to fall outside 
the acceptance criteria. Verification spectra were examined and no immediate cause for the degradation 
of performance could be determined. Experimental log runs were made with another sonde and it was 
determined that the source of the problem was most likely in the logging cable or surface data collection 
system. Repeat logging sections showed significant discrepancies in tl1e 232Th concentration determined 
from the 2614.53 KeV peak. Comparison of spectra indicated that there appeared to be a loss of 
efficiency beginning at approximately 2000 KeV, and increasing with increasing energy level. All man­
made gamma-emitting radionuclides commonly encountered at Hanford are detected and quantified by 
gamma rays with energies less than 1500 KeV. Therefore, the degradation of sensitivity experienced by 
Gamma 2B does not appear to have a significant effect on detection and identification of man-made 
radionuclides. 
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Figure E.1. 299-E17-22 (C3826) Combination Plot 
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Figure E.2. 299-E17-23 (C3827) Combination Plot 
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Another SGLS (Gamma 1D) was used to complete logging in 299-El 7-22, and to collect data in 
299-El 7-23 and 299-El 7-25 . 

E.4 Conclusions 

Spectral gamma logging in three boreholes at the ILA W site provided plots of total gamma, 4°K, 238U, 
and 232Tb as a function of depth. Except for a few scattered false positive indications of 137Cs, no 
evidence of man-made gamma emitting radionuclides was detected. The annular seal of crushed 
bentonite ( or the sand pack) between the borehole casing and the borehole wall tended to obscure log 
response, and the usefulness of the logs for stratigraphic correlation was somewhat limited. 

E.5 Reference 

Koizumi, C. J. 2002. Recalibration of Logging Systems for Characterization of Subsurface 
Contamination at the Hanford Site; GJO-2002-328-TAR; prepared by MACTEC-ERS for the Grand 
Junction Office, Grand Junction, Colorado, April. 

E.8 



PNNL-14029 

Distribution 

No.of No. of 
Copies Copies 

ONSITE 2 Office of River Protection 

5 Fluor Daniel Hanford, Inc. C. A. Babel H6-60 
P. E. LaMont H6-60 

B. H. Ford E6-31 
R. L. Jackson E6-35 2 Stoller 
G. A. Jewell A0-21 
L. D. Walker E6-35 R. G. McCain B2-62 

C. S. Wright E6-35 S. Sobczyk B2-62 

Washington State Department of Ecology 
2 Fluor Daniel Northwest Services, Inc. 

J. Caggiano BS-18 

R. Khaleel B4-43 
R. J. Puigh B4-43 12 Pacific Northwest National Laboratory 

5 CH2M HILL Group R. W. Bryce E6-35 
M. J. Fayer K9-33 

D. A. Burbank L6-75 . D. G. Horton K6-81 

K. C. Burgard L6-75 C. W. Lindenrneier P8-37 

A. J. Knepp E6-35 C. T. Kincaid K9-33 

F. M. Mann E6-35 W. J. Martin K6-81 

D. A. Myers E6-35 B. P. McGrail K9-81 
P. D. Meyer BPO 

2 DOE Richland Operations Office R. J. Seme P8-37 
S. P. Reidel K6-81 

J. G. Morse A6-38 Hanford Technical Library (2) P8-55 

J.M. Silko A6-38 

Distr. l 


