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1 Introduction 

This report summarizes the characterization activities conducted during drilling of boreholes C5515 , 
C5570, and C5571 at the 216-A-2 and 216-A-21 Cribs. The cribs are located south of the Plutonium­
Uranium Extraction (PUREX) Plant in the Hanford Site's 200 East Area. Figure 1-1 shows the locations 
of the C55 l5, C5570, and C5571 boreholes with respect to the 216-A-2 and 216-A-21 Cribs. This report 
presents geologic and geophysical data to refine the conceptual contaminant distribution model associated 
with these crib waste sites. Activities conducted at boreholes C5515, C5570, and C557 l were performed 
in accordance with the Sampling and Analysis Plan for Supplemental Remedial Investigation Activities at 
the 216-A-2 Crib and the 216-A-21 Crib (DOE/RL-2006-77), which provides the detailed sampling 
design for characterizing the chemical and radioactive contamination and the physical conditions beneath 
the waste sites. Data collection activities and results presented in this report will be used in the 
200-MW-l Miscellaneous Waste Group Operable Unit (OU) remedial investigation and feasibility study. 

All three boreholes were decommissioned after characterization activities were completed. During 
decommissioning, a subsurface electrical resistivity electrode was installed in borehole C5515 at 44.1 m 
(144.8 ft) below ground surface (bgs). This electrode probe will be available for measuring subsurface 
sediment electrical resistivity properties. 

216-A-5 Crib 

~ 

PUREX Area 

200-PW-2/4 Site 

200-MW-1 Sites 

C5515 -.- ff 1· .. 
Borehole -~ 

"" !....., 299-E24-54® 
216-A-2 Crib !'® ®C-467fi~6- C 

I _ I 299-E2w~ 21 A-4 rib 

C5570 ®299-E24-23 

C5302:~:,:==:J 
200-E-102 Trench 

~ Buildings & Structures 

0 Drive Point Borehole 

@ Drilled Borehole 

Roads ,, • Railroads N Fences ---- ----F0080320 -.. __ 

Figure 1-1. Borehole Locations 
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1.1 Background 

1.1.1 216-A-2 Crib 
The 216-A-2 Crib is an inactive liquid waste disposal site that operated from January 1956 to 
January 1963. Approximately 230,000 L (60,760 gal) of liquid waste effluent from the PUREX Plant was 
discharged to the 216-A-2 Crib. The crib was deactivated by removing a section of effluent piping when 
the specific retention capacity was reached. The unit was replaced by the 216-A-3 l Crib. The 216-A-2 
Crib, previously included in the 200-PW-3 Process Waste Group OU, was reassigned to the 200-MW-l 
OU during the supplemental data quality objectives process described in sampling and analysis plan 
(SAP) (DOE/RL-2006-77). 

This drain-field-type crib has two 15 cm (6-in.)-diameter, 6.1 m (20-ft) lengths of perforated vitrified clay 
discharge pipelines that form a cross pattern horizontally 6.4 m (21 ft) below grade. A section of coarse 
rock, approximately 1.8 m (6 ft) thick, is found at the bottom of the crib. The crib has a volume of 140 m3 

(5,000 ft3
) and it is overlain by sand and gravel backfill. The side slope from grade to 6.4 m (21 ft) is 

1: 1.5 and from 6.4 to 8.2 m (21 to 27 ft) is 1 :2. Only a green, flanged pipe riser (previously used for 
a vent connection) is visible above the stabilized gravel surface. Figure 1-2 provides a construction sketch 
of the 216-A-2 Crib. The crib is located within a larger, surface-stabilized underground radioactive 
material area, known as the "200-E-103 PUREX stabilized area," and is marked with concrete posts. 

1.1.2 216-A-21 Crib 
The 216-A-21 Crib is an inactive liquid waste disposal site that operated from October 1957 to June 1965 
and received 77.9 million L (20.6 million gal) of liquid waste effluent from the PUREX Plant. The 
216-A-21 Crib replaced the 216-A-4 Crib. When the effluent flow exceeded design capacity, the site was 
deactivated by sealing the end of the effluent pipeline. The waste stream was rerouted to the 216-A-27 
Crib. The 216-A-21 Crib is assigned to the 200-MW-1 OU. 

The crib's drain field has lateral dimensions of approximately 18.3 m by 4.9 m (60 ft by 16 ft) and 
a thickness of 4 m (13 ft), with a side slope of 1:1.5. Before June 1958, effluent was discharged to the unit 
using a 15.2 cm (6-in.) clay distribution pipe, which failed and was replaced in December 1958 with the 
existing 10 cm (4-in.) stainless-steel perforated pipe. The effluent pipe is placed horizontally along the 
length of the unit, 4.3 m (14 ft) below grade. A 680 m3 (24,000-ft3

) section of coarse rock is found at the 
bottom of the crib. The crib rock is overlain with backfill gravel that extends to the surface. Figure 1-3 
provides a construction sketch of the 216-A-21 Crib. The site is located inside the 200-E-103 PUREX 
stabilized area, south of the 216-A-4 Crib, and is marked and posted with underground radioactive 
material area signs. 

1.2 Summary of Drilling and Sampling Activities 
This section discusses the technical data collected during drilling and decommissioning of boreholes 
C5515, C5570, and C5571. Table 1-1 summarizes general drilling information for the three boreholes. 
The drilling and sampling depths in this report are provided in both meters and feet. Tables that present 
borehole data indicate depths in feet only, which was the unit that was used for measurement in the field. 
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Figure 1-2. Construction Sketch of the 216 A-2 Crib 
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Table 1-1. Borehole Drilling Summary 

Dates Civil Survey Data for Borehole Location 

Northing• Easting• Elevationb Total Depth 
Borehole Area Start Finish (m) (m) (Brass Cap) (m) (ft bgs) 

C5515 200 East 6/4/07 4/1/08 135530.89 575180.05 218.13 325.0 

C5570 200 East 5/2/07 4/1/08 135530.51 575180.02 217.99 35.8 

C5571 200 East 7/12/07 9/4/07 135465.01 575216.27 218.41 60.0 

a. Measured at the center of the borehole/well in Washington State Plane Coordinates, NAD83(91) (North 
American Datum of 1983). 

b. Measured at the brass survey marker associated with the borehole/well in NAVD88 (North American Vertical 
Datum of 1988). 

bgs = below ground surface 

1.2.1 Borehole C5515 
Borehole C5515 penetrated the 216-A-2 Crib and was drilled to a total depth (TD) of 99 .1 m (325 .0 ft). 
Drilling began on June 4, 2007. During advancement of the borehole, drill cuttings and samples were 
surveyed for the presence of radionuclides as part of environmental monitoring (Section 2.5 .2). 
Additionally, the general work area was monitored for volatile organic compounds (VOCs). 

Originally, 11 split-spoon soil samples were planned (Figure 1-4); however, 12 split-spoon soil samples 
were retrieved at modified depths during drilling activities (Section 2.4. 1). Ten of the split-spoon soil 
samples were collected and submitted to laboratories for analysis. One of the lO samples was submitted 
only for a radiological activity scan. Two of the targeted split-spoon sample intervals did not recover the 
quantity of sediment required for analyses; therefore, no samples were obtained. Additionally, 120 grab 
soil samples were collected during drilling of borehole C5515. Grab samples were submitted to analytical 
laboratories for analysis . One groundwater sample was collected near the water table, from the bottom of 
the cased borehole, for laboratory analysis. As described in the SAP (DOE/RL-2006-77), duplicate and 
split soil samples and liquid quality control (QC) samples (equipment and field blanks) also were 
obtained for laboratory analysis. 

Because the 216-A-2 Crib is known to be radioactively contaminated, full-time radiological monitoring 
was conducted during borehole activities in the upper portion of the vadose zone. Several different 
radiation detectors were used for monitoring (see discussion in Section 2.5.2.1). Section 2.6 provides 
details on the geophysical logging survey conducted at borehole C5515. 

Borehole C5515 was decommissioned from TD to ground surface on April 1, 2008. During 
decommissioning, a high-resolution resistivity electrode was installed from 43 .6 m to 44.1 m (143 ft to 
144.8 ft) bgs. Section 2.1 provides details of the electrode installation. 

Appendices A and B include the well summary sheet and the well construction summary report, 
respectively. Appendix C provides the borehole log, and Appendix D includes the full geophysical log 
data report. 
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1.2.2 Borehole C5570 
As planned in SAP (DOE/RL-2006-77), borehole C5570 was installed within the northeast portion of the 
216-A-2 Crib (Figure 1-1) using direct-push technology (DPT) to a TD of 10.9 m (35 .8 ft) bgs. 
Installation began on May 2, 2007. The borehole was advanced using single-walled casing with 
a removable drive-point tip. Soil samples were not collected, and drill cuttings were not returned during 
borehole advancement. Section 2.6 provides details on the geophysical logging survey conducted in 
borehole C5570. · 

Following the geophysical logging event, the casing was backpulled to 10.6 m (34.7 ft) bgs, and the 
drive-point tip was removed from the temporary casing. A planned soil vapor sample was then collected 
from the bottom of borehole C5570 (Section 2.3). This soil vapor sample was analyzed using field 
screening instruments. 

Because the 216-A-2 Crib is known to be radioactively contaminated, full-time radiological monitoring 
was conducted during vapor sampling and borehole decommissioning activities. Several different 
radiation detectors were used as part of the monitoring activities and are discussed in Section 2.5 .2. 

The removable drive-point tip was left in the ground at TD, and borehole C5570 was decommissioned 
from ground surface to 10.8 m (35 .3 ft) bgs in April 2008. Section 2.1.2.2 provides details on the 
decommissioning. 

Appendices E and F include the well summary sheet and the well construction summary report, 
respectively. Appendix G provides the borehole log. A borehole log was not completed because this is 
a DPT borehole and soil samples could not be collected for lithologic observation. 

1.2.3 Borehole C5571 
Borehole C5571 was installed using DPT within the 216-A-21 Crib (Figure 1-1) to a TD of 18.3 m 
(60.0 ft) bgs. Installation began July 12, 2007. Originally, four split-spoon soil samples were planned 
(Figure 1-5); however, five split-spoon soil samples were collected at modified depths during drilling 
activities, as described in Section 2.4.2. During sampling, the soil was monitored for the presence of 
radionuclides (Section 2.5 .2.3). All five of the split-spoon soil samples were submitted to the analytical 
laboratories for analysis. 

Because the 216-A-21 Crib is known to be radioactively contaminated, full-time radiological monitoring 
was conducted during sampling and decommissioning. Several different radiation detectors were used 
during monitoring activities and are discussed in Section 2.5.2.3. Section 2.6 provides details about the 
geophysical logging survey conducted at borehole C5571. The borehole was decommissioned from 
ground surface to the TD in September 2007. 

Appendices H and I include the well summary sheet and the well construction summary report, 
respectively. Appendix J provides the borehole log. Appendix K includes the full geophysical log data 
report. 
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2 Technical Data 

This chapter describes the drilling, sampling, waste management, environmental monitoring, and 
decommissioning activities. Work was performed under the guidelines and requirements presented in 
Fluor Hanford, Inc. (FH) procedures. Decommissioned borehole C55 l 5, which contains the resistivity 
electrode, conforms to resource protection well standards as defined in Washington Administrative Code 
(WAC) 173-160, "Minimum Standards for Construction and Maintenance of Wells." 

2.1 Drilling 

This section provides technical details on the drilling or push methods used. Descriptions of the 
decommissioning process for boreholes C5515, C5570, and C5571 , as well as the electrode installation at 
borehole C5515, are included in this section. General borehole information is presented in Table 1-1. 
Additional decommissioning information is located in Appendices A and B (borehole C55 l 5), 
Appendices E and F (borehole C5570), and Appendices Hand I (borehole C5571). 

2.1.1 Drilling Methods 

2.1.1.1 Borehole C5515 
A11 drilling operations were conducted under medium- to high-risk radiological conditions. Drilling was 
initiated on June 4, 2007. A Bucyrus-Erie1 cable-tool drill rig was used to drive a single-wall temporary 
casing with an outside diameter (OD) of27.6 cm (10.9 in.) and an inside diameter (ID) of 24.4 cm 
(9.6 in.). The OD casing was advanced to a final depth of 25.6 m (84.0 ft) bgs on July 26, 2007. 
Following completion of geophysical logging within the first string of casing, drilling operations resumed 
using a downsized, single-wall temporary casing with an OD of 21.9 cm (8.6 in.) and an ID of 19.4 cm 
(7.6 in.). The OD casing was advanced to a final depth of 98.1 m (322.0 ft) bgs on August 22, 2007. 
The borehole was drilled beyond the bottom of the casing to a TD of 99.1 m (325 .0 ft) bgs on 
August 22, 2007. The borehole would not remain open below a depth of 97.5 m (320.0 ft) bgs due to 
minor heaving conditions. A second round of borehole geophysical logging was completed on 
August 23 and 28, 2007, to obtain data for the deeper interval of the borehole. A water sample was 
collected from TD with a bailer in accordance with the SAP (DOE/RL-2006-77). 

2.1.1.2 Borehole C5570 
All drilling (casing advancement) operations were conducted under low radiological-risk conditions since 
the drive tip was kept in place. Installation began on May 2, 2007. A Foremost AP-10002 diesel-hammer 
drill rig was used to drive a single-wall temporary casing with an OD of 16.9 cm (6.6 in.) and an ID of 
13.7 cm (5.4 in.). The DPT method included a removable and expendable tip attached to the bottom of the 
temporary casing. The removable tip was kept in place until the collection of a vapor sample at TD. On 
May 2, 2007, the OD casing was advanced to a final cased depth of 10.8 m (35 .5 ft) bgs, and borehole 
geophysical logging was completed in the cased borehole. The casing was backpulled on May 3, 2007, to 
10.6 m (34.7 ft) bgs, and the removable tip was pushed out below the bottom end of the casing tol0.9 m 
(35.8 ft) bgs. A vapor sampling interval was taken from 10.6 to 10.8 m (34.7 to 35.5 ft) bgs. 

1 Bucyrus-Erie~ is a registered trademark of Bucyrus International, Inc., South Milwaukee, Wisconsin. 
2 Foremost™ and AP-1000™ are trademarks of Foremost Industries, LP, Calgary, Alberta, Canada. 
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2.1.1.3 Borehole C5571 
All drilling operations were conducted under low radiological-risk conditions. Installation began 
July 12, 2007. A Foremost AP-10002 diesel-hammer drill rig was used to drive a single-wall temporary 
casing with an OD of 17.9 cm (7.1 in.) and an ID of 14.9 cm (5.9 in.) . The DPT method also included an 
inner string of drill rod with a removable tip attached at the bottom in the drive shoe of the temporary 
casing. This removable tip remained in the drive shoe during drilling, except when it was removed for 
the collection of split-spoon soil samples. The OD casing was advanced to TD of 18.3 m (60.0 ft) bgs 
on July 21 , 2007. Borehole geophysical logging was completed in the cased borehole from 
August 1 to 6, 2007. 

2.1.2 Borehole Decommissioning 

2. 1 .2.1 Borehole C5515 
Borehole C5515 was decommissioned from TD to ground surface. During the decommissioning process, 
a high-resolution subsurface resistivity electrode was installed from 43.6 to 44.1 m (143.0 to 
144.8 ft) bgs, with the associated electrode cables leading to the ground surface. Decommissioning of this 
borehole was performed between September 12, 2007, and April 1, 2008, in accordance with a facility 
modification package3. Electrode installation and decommissioning summary data are provided in 
Table 2-1. 

The borehole was decommissioned by removing all temporary casing and concurrently emplacing two 
intervals of I 0/20-mesh Colorado silica sand4

, two intervals of 1.0 cm (0.4-in.) bentonite-chip seal, and 
a concrete-aggregate seal and surface pad. Table 2-1 lists the associated fill intervals. Additionally, a short 
section of stainless-steel protective casing was installed at the surface to protect the electrode cables, and 
four protective bollards were installed in the ground, out from the four comers of the concrete surface 
pad. A brass survey marker was installed in the surface pad and lists the borehole number and the 
completion date of decommissioning (April 1, 2008). 

2.1.2.2 Borehole C5570 
Borehole C5570 was decommissioned from TD to ground surface. Decommissioning of this borehole was 
carried out from January 8 to 15, 2008, and on April 1, 2008. Table 2-2 provides decommissioning 
summary data. 

The borehole was decommissioned by removing all temporary casing and concurrently emplacing 
a 1.0 cm (0.4-in.) bentonite-chip seal from 0.2 to 10.8 m (0.5 to 35.3 ft) bgs and a concrete aggregate seal 
from ground surface to 0.2 m (0.5 ft) bgs. A brass survey marker was installed in the concrete aggregate 
seal and lists the borehole number and the completion date of decommissioning {April 1, 2008). 

2.1.2.3 Borehole C5571 
Borehole C5571 was decommissioned from borehole TD to ground surface. Decommissioning of this 
borehole was carried out from August 28 to September 4, 2007. Decommissioning summary data are 
provided in Table 2-2. The well summary sheet and the well completion summary report, which both 
contain details for the decommissioned borehole, are presented in Appendices H and I, respectively. 

3 Facility modification ~ackage HNF-FMP-07-35734-R0. 
4 Colorado silica sand is a registered trademark of Oglebay Norton Industrial Sands, Inc., Pittsburgh, Pennsylvania. 
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Table 2-1. Electrode Installation and Decommissioning Summary for Borehole C5515 

Fill Material 

Upper 
Lower Sand Lower Electrode Bentonlte Electrode 

Wast.Site Pack• Bentonlte Sand Pack8 Sealb Concrete Installation 
Operable Date Interval Sealb Interval Interval Interval Seale Interval Interval Surface 

Borehole Unit Decommissioned (ft bgs) (ft bgs) (ft bgs) (ft bgs) (ft bgs) (ft bgs) Completion 

6-in. stainless-steel 
+0.3 (above protective casing and 308.5to 150.0 to 141.6to 0.2 to 143.0 to C5515 200-MW-1 4/1/08 ground concrete surface pad c 320.0 308.5 150.0 141.6 144.8 surface) to 0.2 with brass survey 

marker 

a. Sand pack consists of 10/20 mesh Colorado silica sand® (registered trademark of Oglebay Norton Industrial Sands, Inc., Pittsburgh, Pennsylvania.). 

b. Bentonite seal consists of 0.4-in. bentonite chips. 

c. Concrete seal and surface cap consist of pre-mixed concrete aggregate. 

bgs = below ground surface 

en 
G) 

~ 
I 
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Table 2-2. Decommissioning Summary for Direct-Push Technology Boreholes C5570 and C5571 
FIii Material 

Waste Site 
Operable Date Sand Pac~ Bentonite Sealb Concrete Sealc.d Surface 

Borehole Unit Decommissioned Interval (ft bgs) Interval (ft bgs) Interval (ft bgs) Completion 

C5570 200-MW-1 4/1/08 N/A 0.5 to 35.3 0.0 to0.5 
Concrete surface cape with brass survey 
marker 

C5571 200-MW-1 9/4/07 N/A 0.5 to 60.0 0.0 to 0.5 
Concrete surface capd with brass survey 
marker 

NOTE: Expendable drive tip left in ground at C5570 from 13.9 to 10.9 m (35.3 to 35.8 fl) bgs. 

a. Sand pack consists of 10/20 mesh Colorado silica sand® (registered trademark of Oglebay Norton Industrial Sands, Inc., Pittsburgh, Pennsylvania). 

b. Bentonite seal consists of 0.4-in. bentonite chips. 

c. Concrete seal and surface cap at C5570 consist of pre-mixed concrete aggregate. 

d. Concrete seal and surface cap at C5571 consist of field-mixed concrete aggregate. 

bgs = below ground surface 

NIA = not applicable 
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The borehole was decommissioned by removing all temporary casing and concWTently emplacing 
a 1.0 cm (0.4-in.) bentonite chip seal from 0.2 to 18.3 m (0.5 to 60.0 ft) bgs and a concrete aggregate seal 
from ground surface to 0.2 m (0.5 ft) bgs. A brass survey marker was installed in the concrete aggregate 
seal and lists the borehole number and the completion date of decommissioning (September 4, 2007). 

2.2 Waste Management 
Waste generated by the installation of boreholes C5515, C5570, and C5571 (including drill cuttings [soil] 
and miscellaneous solid waste) was managed using the strategy documented in the Waste Control Plan 
for the 200-MW-1 Miscellaneous Waste Group Operable Unit (WMP-20205). The following non-liquid 
waste streams were generated during field operations to drill and decommission boreholes C5515 and 
C5571: 

• Drill cuttings (soil) 

• Potentially contaminated miscellaneous solid waste 

• Non-contaminated solid wastes 

• Miscellaneous solid waste, which was the only waste stream generated during field operations to drill 
and decommission borehole C5570. 

Purgewater was generated during the bailing and groundwater sampling from borehole C5515, and the 
purgewater was managed in accordance with the Strategy for Handling and Disposing of Purgewater at 
the Hanford Site, Washington (90-ERB-040). The drill cuttings (soil) and potentially contaminated 
miscellaneous solid waste streams were containerized as investigation-derived waste. 

All drill cuttings were classified as low-level waste. More detailed information is provided in the waste 
control plan (WMP-20205). Table 2-3 contains details regarding the disposition of the soil waste stream 
portion of the investigation-derived waste from boreholes C5515 and C5571. The miscellaneous solid 
waste stream portion of the investigation-derived waste is not included in Table 2-3. 

Table 2-3. Summary of Investigation-Derived Waste (Soll) from Boreholes C5515 and C5571 

Wute Container Waste Description 
Type CIN PIN Borehole Size/Type (ft bgs) 

LLW 0035262 MW1-06-050 C5515 55gal/drum Soil, o to 19.5 

LLW 0035263 MW1-06-051 C5515 55 gal/drum Soil, 19.5 to 28.3 

LLW 0037709 MW1-07-002 C5515 55 gal/drum Soil, 28.3 to 29 

LLW 0040289 MW1-07-042 C5515 55 gal/drum Soil, 29 to 31.5 

LLW 0037728 MW1-07-003 C5515 55 gal/drum Soil 31 .5 to 34.5 

LLW 0037708 MW1-07-004 C5515 55 gal/drum Soil, 34.5 to 37.5 

LLW 0019423 MW1-07-052 C5515 55 gal/drum Soil, 37.5 to 40 

LLW 0040515 MW1-07-006 C5515 55 gal/drum Soil, 40 to 43 

LLW 0040254 MW1-07-007 C5515 55 gal/drum Soil, 43 to 47.5 

LLW 0040514 MW1-07-008 C5515 55 gal/drum Soil, 47.5 to 52 

LLW 0040255 MW1-07-009 C5515 55 gal/drum Soil, 52 to 57 
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Table 2-3. Summary of Investigation-Derived Waste (Soil) from Boreholes C5515 and C5571 

Waste Container Waste Description 
Type CIN PIN Borehole Size/Type (ft bgs) 

LLW 0037697 MW1-07-015 C5515 55 gal/drum Soil, 57 tO 60 

LLW 0040252 MW1-07-017 C5515 55 gal/drum Soil, 60 to 67 

LLW 0040251 MW1-07-018 C5515 55 gal/drum Soil, 67 to 70 

LLW 0040249 MW1-07-020 C5515 55 gal/drum Soil, 70 to 73 

LLW 0040307 MW1-07-021 C5515 55 gal/drum Soil, 73 to 81 

LLW 0040260 MW1-07-022 C5515 55 gal/drum Soil, 81 to 86 

LLW 0040308 MW1-07-023 C5515 55 gal/drum Soil, 86 to 96 

LLW 0040240 MW1-07-024 C5515 55 gal/drum Soil, 96 to 103 

LLW 0040259 MW1-07-027 C5515 55 gal/drum Soil, 103 to 117.5 

LLW 0040258 MW1-07-026 C5515 55 gal/drum Soil, 117.5 to 130 

LLW 0040233 MW1-07-028 C5515 55 gal/drum Soil, 130 to 145 

LLW 0040197 MW1-07-031 C5515 55 gal/drum Soil, 145 to 157.5 

LLW 0040196 MW1-07-032 C5515 55 gal/drum Soil, 157.5 to 170 

LLW 0040304 MW1-07-033 C5515 55 gal/drum Soil, 170 to 182 

LLW 0040303 MW1-07-034 C5515 55 gal/drum Soil , 182 to 191.5 

LLW 0040262 MW1-07-035 C5515 55 gal/drum Soil, 191 .5 - 200 

LLW 0040261 MW1-07-036 C5515 55 gal/drum Soil, 200 to 214 

LLW 0040305 MW1-07-037 C5515 55 gal/drum Soil, 214 to 230 

LLW 0040306 MW1-07-038 C5515 55 gal/drum Soil, 230 to 244 

LLW 0040290 MW1-07-039 C5515 55 gal/drum Soil, 244 to 253 

LLW 0040182 MW1-07-041 C5515 55 gal/drum Soil , 253 to 264.5 

LLW 0037281 MW1-07-043 C5515 55 gal/drum Soil, 264.5 to 275 

LLW 0036116 MW1-07-045 C5515 55 gal/drum Soil, 275.5 to 292 

LLW 0036089 MW1-07-046 C5515 55 gal/drum Soil, 292 to 300 

LLW 0040521 MW1-07-044 C5515 55 gal/drum Soil, 300 to 319 

LLW 0037340 MW1-07-847 C5515 55 gal/drum Soil, 319 to 350 

LLW 0037339 MW1-07-852 C5515 55 gal/drum Soil, 350 to 360 

LLW 0040253 MW1-07-012 C5571 55 gal/drum Soil, 0 to 60 
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Table 2-3. Summary of Investigation-Derived Waste (Soil) from Boreholes C5515 and C5571 

Waste 
Type CIN 

bgs = below ground surface 

PIN Borehole 

CIN = container identification number (scannable barcode) 

LLW = low-level waste 

PIN = primary (drum) identification number (written number) 

2.3 Field Screening 

Container 
Size/Type 

Waste Description 
(ft bgs) 

Field screening at borehole C5570 consisted of field analysis of one planned soil vapor sample. Field 
screening activities were not conducted for boreholes C5515 and C5571. 

The soil vapor sample was collected on May 7, 2007, with a displacement pump from the open interval of 
10.6 to 10.8 m (34.7 to 35.5 ft) bgs. The sample was analyzed using field screening methods (Table 2-4). 
It should be noted that the open borehole interval was isolated with an inflatable packer set at 9.9 m 
(32.5 ft) bgs. Tygon5 tubing was inserted into the borehole, attached through the inflatable packer, with 
the displacement pump located at the surface. After the Tygon tubing and the isolated portion of the 
borehole were purged for approximately 50 minutes, the soil vapor sample was captured in four 12 L 
(3 .2-gal) Tedlar6 sampling bags. 

The soil vapor sample was analyzed using the MIRAN SapphIR.e ambient air analyzer7 (MIRAN 
analyzer), which identifies up to five compounds with the highest concentrations in the vapor sample 
from a library of more than 100 VOCs. Field analytical results for the soil vapor sample are provided in 
Table 2-4. 

2.4 Sampling for Laboratory Analysis 

2.4.1 Borehole C5515 
A total of 132 soil samples (12 split spoon and 120 grab) were collected from borehole C5515 for 
laboratory analysis (Table 2-5). Ten of the soil samples were collected with a 10 cm (4-in.)-diameter 
split spoon. Two additional split-spoon sampling attempts were made but a sample was not obtained due 
to the lack of an expected silt layer in either of the two split-spoon samples following retrieval. Each split­
spoon sample was collected using four, 0.15 m (0.5-ft)-long, stainless-steel liners, in a 0.6 m (2-ft)-long 
split spoon (not including the drive shoe length). The remaining 120 soil samples were collected as grab 
samples from the soil brought to the surface with the drive barrel. 

5 Tygon™ is a trademark of Norton Performance Plastics Corporation, a Saint-Gobain Company, Akron, Ohio. 
6 Tedlar® is a registered trademark of E. I. du Pont de Nemours and Company, Wilmington, Delaware. 
7 MIRAN® and SapphlRe® are registered trademarks of Thermo Scientific, Waltham, Massachusetts. 
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Table 2-4. Field Screening Results for Soil-Vapor Sample from Borehole C5570 

MIRAN SapphlRe Ambient Air Analyzer" 

Carbon 1,1- Nitrous 
Acetylene Dloxldec Dlchloroethane Oxide Toluene 

Sample Sample Sample 
(ppmv) (ppmv) (ppmv) (ppmv) (ppmv) 

Depth Start Depth End Date and CAS# CAS# CAS# CAS# CAS# 
(ft bgS) I (ft bgs) Time 74-86-2 124-38-9 75-34-3 10024-97-2 108-88-3 

34.7 35.5 5/7/07 8 343 1.2 2.4 11.2 13:15 

a. The upper limit of this sample interval represents the upper extent of the open-borehole below the temporary 
casing. This interval was isolated with an inflatable packer. 

b. The MIRAN SapphlRe (MIRANci and SapphlRe® are registered trademarks of Thermo Scientific, Waltham, 
Massachusetts) ambient air analyzer identifies up to 5 compounds with the highest concentrations in the vapor 
sample. Only the compound(s) detected in the sample are included in this table. 

c. Carbon dioxide levels are baselined to zero at ambient atmospheric conditions of 360 ppmv. Values shown are 
carbon dioxide concentrations above ambient. 

bgs = below ground surface 

CAS = Chemical Abstract Service 

ppmv = parts per million by volume 

A sample for analysis ofVOCs was collected from 9 of the 10 split-spoon sample intervals. The 
remaining split-spoon soil sample was submitted only for radiological activity scan analysis. Each VOC 
sample consisted of a sub-sample collected for analysis at the low calibration range of the laboratory 
instrument (volatile organic analysis [VOA]-low), a sub-sample collected for analysis at the high 
calibration range of the laboratory instrument (VOA-high), and a methanol blank (described below). 
Methanol was added to the VOA-high sub-samples in the field to preserve them for analysis, as described 
in EPA Method 5035 (SW-846, Test Methods for Evaluating Solid Waste: Physical/Chemical Methods). 
The sub-samples collected for analysis at the low calibration range (VOA-low) were not preserved. 
Initially, only the VOA-low sub-samples are analyzed. If the VOC concentrations in a VOA-low sub­
sample exceed the calibration range, then the associated VOA-high sub-sample and methanol blank are 
analyzed. 

The QC samples were collected in the field for soil samples. Soil samples were collected at a single depth 
for duplicate analysis and at another depth for split analysis. Liquid QC samples, including one equipment 
blank, nine field blanks, and five methanol blanks, were also collected. 

Soil sample pairs to be used for duplicate analyses were taken at the depth interval of 8.8 to 9.6 m (29.0 to 
31.5 ft) bgs. Field duplicates are collected to provide a measure of the overall precision of the complete 
sampling and analysis process. The requirement in the SAP (DOE/RL-2006-77) was to collect one field 
duplicate sample set. Because one duplicate sample set was collected, the requirement was met. 

Soil samples to be used for split analyses were taken from the depth interval of 9.8 to 10.5 m (32.0 to 
34.5 ft) bgs. Field split samples are collected and analyzed to detect whether analytical results are 
consistent among laboratories and analytical methods. 
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Table 2-5. Sample Collection Summary for Borehole C5515 
Interval sample Interval Sample HEIS Date Comments 
Number (ft bgs) Method Number Sampled (Activity Scans Measured In mrem) 

Soll Samples (132) 

81NRB4 
81 NRC4(VOA) 

No radiation detected; sample was taken outside the 1-001 13.0 to 15.0 Split spoon 81 NRC5(VOA) 6/12/07 
81NRH0 breakdown table. 

81NR90 

1-002 15.5to 16.0 Grab 
81NP84 

6/12/07 
No radiation detected; sample was taken in a clean 

81NPV9 stainless-steel bowl. 

1-003 17.5to 18.0 Grab 
81NPW0 

6/12/07 
No radiation detected; sample was taken in a clean 

C/} 
81NP85 stainless-steel bowl. G) 

81NPW1 No radiation detected; sample was taken in a clean 
~ 
I 

1-004 20.5 to 21.0 Grab 6/13/07 w 
81NP86 stainless-steel bowl. (11 

(11 
--.I 

N 1-005 25.0 to 25.5 Grab 81NP87 6/12/07 Activity scan only; sample was taken from split spoon. _.:.. 
I 

co ::0 
No radiation detected; sample was taken in a clean m 

1-008 27.0 to 27.5 Grab 81NRJ2 6/18/07 ~ stainless-steel bowl. 0 

Originally planned to be taken at 24.5 to 25.0 ft. The 

81NP88 sample was moved to this sample interval depth 
1-007 29.0 to 31.5 Split spoon 81NPW3 6/13/07 because no material could be collected at the original 

depth because of the fonnation characteristics. Activity 
scan taken to 222-S Laboratory on 6/28/07. 

1-009 30.0 to 30.5 Split spoon 
81NP89 

6/28/07 Radiological screening only taken to 222-S Laboratory 
81NPW4 on 6/28/07. 

81NR86 
81 NRD0(VOA) 
81 NRD1 (VOA) Collected split sample at this depth. 

81NRH2 
1-010 32.0to 34.5 Split spoon 81NRH3(S) 7/3/07 Activity scan taken to WSCF <.5. 

81 NRD2(S)(VOA) 40 mL TPH-gasoline, 120 mL IC anions, and 120 mL 
81 NRD3(S)(VOA) cyanide to STLSL left at site. 

81NRH3(S) 
81NR92(R) 



Table 2-5. Sample Collection Summary for Borehole C5515 

Interval Sample Interval Sample HEIS Date Comments 
Number (ft bgs) Method Number Sampled (Activity Scans Measured in mrem) 

1-011 31 .5 to 32.0 Grab 
81NPC0 

7/2/07 Activity scan taken to WSCF <.5 
81NPW5 

1-012 34.0 to 34.5 Grab 
81NPC1 

7/3/07 Activity scan taken to WSCF <.5 81NPW6 

1-013 37.0 to 37.5 Grab 
81NPC2 7/9/07 Activity scan taken to WSCF <.5 
81NPW7 

81NPC3 
1-014 39.5 to 40.0 Grab 81NPW8 7/9/07 Activity scan taken to WSCF <.5 (/) 

81NRP2(R) G') 

~ 
I 

81NPC4 w 
1-015 42.5 to 43.0 Grab 7/10/07 Activity scan taken to WSCF <.5 c:,, 

81NPW9 c:,, 
~ 

....., 
I -~ ...... 81NPC5 0 1-016 45.0 to 45.5 Grab 7/10/07 Activity scan taken to WSCF <.5 :;o 

81NPX0 m 
~ 

81NR87 0 

81 NRD4(VOA) 
1-017 47.5 to 49.5 Split spoon 81 NRD5(VOA) 7/12/07 Activity scan taken to WSCF <.5 

81NRH4 
81NR93 

1-018 47.0to 47.5 Grab 
81NPC6 

7/10/07 Activity scan taken to WSCF <.5 
81NPX1 

B1NR88 
81 NRD6(VOA) 

1-019 50.0 to 52.5 Split spoon 
81 NRD7(VOA) 7/16/07 No samples taken because of the absence of an 

81NRH5 organic silt layer. 
81P3J5 

81NR94(S) 

1-020 49.0 to 49.5 Grab 
81NPC7 7/12/07 Activity scan taken to WSCF <.5 81NPX2 



Table 2-5. Sample Collection Summary for Borehole C5515 

Interval Sample Interval Sample HEIS Date Comments 
Number (ft bgs) Method Number Sampled (Activity Scans Measured In mrem) 

81NR95 
81NR89 

1-021 52.0 to 54.5 Split spoon 
81 NRDB(VOA) 

7/23/07 No samples taken because of the absence of an 
81 NRD9(VOA) organic silt layer. 

81NRH6 
81P3J6 

1-022 51.5 to 52.0 Grab 81NPC8 
7/12/07 Activity scan taken to WSCF <.5 81NPX3 

81NRC0 
81 NRF0(VOA) (/) 

1-023 54.5 to 57.0 Split spoon 
81 NRF1 (VOA) 

7/24/07 Samples were collected and the activity scan was taken G) 

81NRH7 to WSCF<.5 ~ 
I 

81P3J7 <,) 
(J1 

81NR96 C1l 
I\) -4 
I ~ - 81NPC9 - 1-024 54.0 to 54.5 Grab 7/23/07 Activity scan taken to WSCF <.5 :;a 

81NPX4 m 
:< 

1-025 57.0 to 57.5 Grab 
81NPD0 

7/24/07 Activity scan taken to WSCF <.5 
0 

81NPX5 

1-026 59.5 to 60.0 Grab 
81NPD1 

7/24/07 Activity scan taken to WSCF <.5 
81NPX6 

1-027 62.0 to 62.5 Grab 
81NPD2 

7/24/07 Activity scan taken to WSCF <.5 81NPX7 

1-028 64.0 to 64.5 Grab 
B1NPD3 

7/24/07 Activity scan taken to WSCF <.5 B1NPX8 

1-029 66.5 to 67.0 Grab 
B1NPD4 

7/24/07 Activity scan taken to WSCF <.5 81NPX9 

1-030 70.0 to 70.5 Grab 
81NPD5 

7/24/07 Activity scan taken to WSCF <.5 81NPY0 

1-031 72.0 to 72.5 Grab 
81NPD6 

7/25/07 Activity scan taken to WSCF <.5 
81NPY1 



Table 2-5. Sample Collection Summary for Borehole C5515 

Interval Sample Interval Sample HEIS Date Comments 
Number (ft bgs) Method Number Sampled (Activity Scans Measured In mrem) 

1-032 74.0 to 74.5 Grab 
B1NPD7 7/25/07 Activity scan taken to WSCF <.5 
B1NPY2 

1-033 77.5 to 78.0 Grab 
B1NPD8 

7/26/07 Activity scan taken to WSCF <.5 
B1NPY3 

1-034 79.5 to 80.0 Grab 
B1NPD9 

7/26/07 Activity scan taken to WSCF <.5 B1NPY4 

1-035 82.0 to 82.5 Grab 
B1NPF0 

7/26/07 Activity scan taken to WSCF <.5 
B1NPY5 

en 
B1NPF1 0 

1-036 84.5 to 85.0 Grab 
B1NPY6 

7/26/07 Activity scan taken to WSCF <.5 :E 
I 
u) 
(11 

B1NPF2 (11 

N 1-037 86.5 to 87.0 Grab 8/1/07 Activity scan taken to WSCF <.5 
...., 

I B1NPY7 _.::. ..... 
N ::0 

B1NPF3 m 
1-038 90.0 to 90.5 Grab B1NPY8 8/1/07 Activity scan taken to WSCF <.5 :< 

B1NRP3(R) 0 

1-039 92.5 to 93.0 Grab 
B1NPF4 

78/6/07 Activity scan taken to WSCF <.5 B1NPY9 

1-040 94.5 to 95.0 Grab 
B1NPF5 

8/6/07 Activity scan taken to WSCF <.5 
B1NR00 

1-041 96.5 to 97.0 Grab 
B1NPF6 

8/6/07 Activity scan taken to WSCF <.5 B1NR01 

1-042 99.5 to 100 Grab 
B1NPF7 

8/6/07 Activity scan taken to WSCF <.5 
B1NR02 

1-043 101 .5to 102 Grab 
B1NPF8 

8/6/07 Activity scan taken to WSCF <.5 B1NR03 

1-044 104.5 to 105 Grab 
B1NPF9 

8/6/07 Activity scan taken to WSCF <.5 
B1NR04 



Table 2·5. Sample Collection Summary for Borehole C5515 
Interval Sample Interval Sample HEIS Date Comments 
Number (ft bgs) Method Number Sampled (Activity Scans Measured in ~rem) 

1-045 106.5 to 107 Grab B1NPH0 8/6/07 Activity scan taken to WSCF <.5 B1NR05 

1-046 109.5to 110.0 Grab 
81NPH1 

8/6/07 Activity scan taken to WSCF <.5 
81NR06 

1-047 112.5to 113.0 Grab 
81NPH2 

8/6/07 Activity scan taken to WSCF <.5 81NR07 

1-048 114.0 to 114.5 Grab 
81NPH3 

8/6/07 Activity scan taken to WSCF <.5 
B1NR08 

(J) 

B1NPH4 G) 
1-049 117.0 to 117.5 Grab B1NR09 

8/6/07 Activity scan taken to WSCF <.5 ~ 
I 

(.I) 
OI 

1-050 120.0 to 120.5 Grab 
81NPH5 OI 

I\) 8/6/07 Activity scan taken to WSCF <.5 ...... 
I 81NR10 -~ .... 
w ::0 

1-051 122.0 to 122.5 Grab 
81NPH6 

8/6/07 Activity scan taken to WSCF <.5 
m 

B1NR11 :< 
0 

1-052 124.5 to 125.0 Grab 
B1NPH7 

8/6/07 Activity scan taken to WSCF <.5 
B1NR12 

1-053 127.0 to 127.5 Grab 
81NPH8 

8/6/07 Activity scan taken to WSCF <.5 
81NR13 

1-054 129.5to 130.0 Grab 
81NPH9 

8/7/07 Activity scan taken to WSCF <.5 81NR14 

1-055 132.5 to 135.0 Grab 
81NPJ0 

8/7/07 Activity scan taken to WSCF <.5 
81NR15 

81P3J8 
81NRC1 

1-055 132.5 to 135.0 Split spoon 81 NRF2(VOA) 8/7/07 Activity scan taken to WSCF <.5 
81 NRF3(VOA) 

81NRH8 
81NR97 



Table 2-5. Sample Collection Summary for Borehole C5515 

Interval Sample Interval Sample HEIS Date Comments 
Number (ft bgs) Method Number Sampled (Activity Scans Measured In mrem) 

1-056 132.0 to 132.5 Grab 
81NPJ1 

8/7/07 Activity scan taken to WSCF <.5 
B1NR16 

1-057 134.5 to 135.0 Grab 
B1NPJ2 

8/7/07 Activity scan taken to WSCF <.5 
81NR17 

1-058 137.0 to 137.5 Grab 
81NPJ3 

8/7/07 Activity scan taken to WSCF <.5 81NR18 

B1NPJ4 
1-059 139.5 to 140.0 Grab B1NR19 8/7/07 Activity scan taken to WSCF <.5 

B1NRP4 (/) 
G) 

B1NPJ5 ~ 
1-060 142.0 to 142.5 Grab 817107 Activity scan taken to WSCF <.5 

I 

B1NR20 
<,) 
CTI 
CTI 

N -.I 
I 

1-061 144.5 to 145 Grab 
B1NPJ6 

8/7/07 Activity scan taken to WSCF <.5 -~ ..... 
.i,. B1NR21 ;;o 

m 
B1NPJ7 :< 

1-062 147.0 to 147.5 Grab 
B1NR22 

8/7/07 Activity scan taken to WSCF <.5 0 

1-063 149.5 to 150.0 Grab 
B1NPJ8 

8/7/07 Activity scan taken to WSCF <.5 
B1NR23 

1-064 152.0 to 152.5 Grab 
B1NPJ9 

8/7/07 Activity scan taken to WSCF <.5 
B1NR24 

1-065 154.5 to 155.0 Grab 
B1NPK0 

8/7/07 Activity scan taken to WSCF <.5 
B1NR25 

1-066 157.0 to 157.5 Grab 
B1NPK1 8/7/07 Activity scan taken to WSCF <.5 
B1NR26 

1-067 159.5 to 160.0 Grab 
B1NPK2 817107 Activity scan taken to WSCF <.5 
B1NR27 

1-068 162.0 to 162.5 Grab 
B1NPK3 817107 Activity scan taken to WSCF <.5 
B1NR28 



Table 2-5. Sample Collection Summary for Borehole C5515 

Interval Sample Interval Sample HEIS Date Comments 
Number (ft bgs) Method Number Sampled (Activity Scans Measured In mrem) 

1-069 164.5 to 165.0 Grab 
81NPK4 8/8/07 Activity scan taken to WSCF <.5 
B1NR29 

1-070 167.0 to 167.5 Grab 81NR30 8/9/07 No activity scans taken. 

1-071 169.5 to 170.0 Grab 81NR31 8/9/07 No activity scans taken. 

1-072 172.0 to 172.5 Grab B1NR32 8/9/07 No activity scans taken. 

1-073 174.5 to 175.0 Grab B1NR33 8/9/07 No activity scans taken. 

1-074 177.0to 177.5 Grab B1NR34 8/9/07 No activity scans taken. 
Ch 

1-075 179.5 to 180.0 Grab B1NR35 8/9/07 No activity scans taken. 
G) 

~ 
1-076 182.0 to 182.5 Grab B1NR36 8/9/07 No activity scans taken. 

(,) 
U1 
U1 

I\) ...... 
I 1-077 184.5 to 185.0 Grab B1NR37 8/9/07 No activity scans taken. _.:,.. ..... 

C1I :::0 
1-078 187.0 to 187.5 Grab 81NR38 8/9/07 No activity scans taken. m 

~ 
81NR39 0 

1-079 189.5 to 190.0 Grab 81NRP5(R) 8/9/07 No activity scans taken. 

1-080 192.0 to 192.5 Grab 81NR40 8/9/07 No activity scans taken. 

1-081 194.5 to 195.0 Grab 81NR41 8/9/07 No activity scans taken. 

1-082 197.0 to 197.5 Grab 81NR42 8/9/07 No activity scans taken. 

1-083 199.5 to 200.0 Grab 81NR43 8/9/07 No activity scans taken. 

1-084 202.0 to 202.5 Grab 81NR44 8/13/07 No activity scans taken. 

1-085 204.5 to 205.0 Grab 81NR45 8/13/07 No activity scans taken. 

1-086 207.0 to 207.5 Grab 81NR46 8/13/07 No activity scans taken. 

1-087 210.0 to 210.5 Grab B1NR47 8/13/07 No activity scans taken. 

1-088 212.0 to 212.5 Grab B1NR48 8/13/07 No activity scans taken. 

----------------------- ---------- ---·. -- ---····· --



Table 2-5. Sample Collection Summary for Borehole C5515 

Interval Sample Interval Sample HEIS Date Comments 
Number (ft bgs) Method Number Sampled (Activity Scans Measured In mrem) 

1-089 214.5 to 215.0 Grab B1NR49 8/13/07 No activity scans taken. 

1-090 217.0 to 217.5 Grab B1NR50 8/13/07 No activity scans taken. 

1-091 219.5 to 220.0 Grab B1NR51 8/14/07 No activity scans taken. 

1-092 222.0 to 222.5 Grab 81NR52 8/14/07 No activity scans taken. 

1-093 224.5 to 225.0 Grab 81NR53 8/14/07 No activity scans taken. 

1-094 227 .o to 227 .5 Grab B1NR54 8/14/07 No activity scans taken. 

1-095 229.0 to 229.5 Grab B1NR55 8/14/07 No activity scans taken. en 
G) 

1-096 232.0 to 232.5 Grab 81NR56 8/14/07 No activity scans taken. :E 
I 

(.,) 

1-097 234.5 to 235.0 Grab B1NR57 8/14/07 No activity scans taken. 01 
01 
-.J I\) -~ I 

1-098 237.0 to 237.5 Grab 81NR58 8/14/07 No activity scans taken. -a, ::0 
B1NR59 

m 
1-099 239.5 to 240.0 Grab 8/14/07 No activity scans taken. :< 

B1NRP6(R) 0 

1-100 242.0 to 242.5 Grab B1NR60 8/14/07 No activity scans taken. 

1-101 244.0 to 244.5 Grab B1NR61 8/14/07 No activity scans taken. 

1-102 247.0 to 247.5 Grab 81NR62 8/14/07 No activity scans taken. 

B1NR98 
B1NRC2 

1-103 250.5 to 253.0 Split spoon 
81NRF4(VOA) 

8/15/07 No activity scans taken. 
B1NRF5(VOA) 

81NRH9 
B1P3J9 

1-104 250.0 to 250.5 Grab 81NR63 8/15/07 No activity scans taken. 

1-105 252.0 to 252.5 Grab 81NR64 8/16/07 No activity scans taken. 

1-106 254.5 to 255.0 Grab 81NR65 8/16/07 No activity scans taken. 



Table 2-5. Sample Collection Summary for Borehole C5515 

Interval Sample Interval Sample HEIS Date Comments 
Number (ft bgs) Method Number Sampled (Activity Scans Measured in mrem) 

1-107 257.0 to 257.5 Grab B1NR66 8/16/07 No activity scans taken. 

1-108 259.5 to 260.0 Grab 81NR67 8/16/07 No activity scans taken. 

1-109 262.0 to 262.5 Grab B1NR68 8/16/07 No activity scans taken. 

1-110 265.5 to 266 Grab B1NR69 8/20/07 No activity scans taken. 

1-111 267.0 to 267.5 Grab B1NR70 8/20/07 No activity scans taken. 

1-112 269.0 to 269.5 Grab 81NR71 8/20/07 No activity scans taken. 

1-113 272.0 to 272.5 Grab B1NR72 8/20/07 No activity scans taken. (/) 
G) 

1-114 274.5 to 275.0 Grab 81NR73 8/20/07 No activity scans taken. ::E 
I 

c., 
(11 

1-115 277.0 to 277.5 Grab B1NR74 8/20/07 No activity scans taken. (11 ...... N ~ I ..... 
1-116 279.5 to 280.0 Grab B1NR75 8/20/07 No activity scans taken. ...... :::0 

m 
1-117 282.0 to 282.5 Grab B1NR76 8/20/07 No activity scans taken. ~ 

0 

B1NRB2 
81NRF6(VOA) 

1-118 285.0 to 287.0 Split spoon 
81NRF7(VOA) 

8/21/07 Activity scan was taken. QC equipment blank taken. 
B1NRJ0 

81NT09(RS) 
B1P3K0 

1-119 284.5 to 285.0 Grab B1NR77 8/20/07 No activity scans taken. 

1-120 287.0 to 287.5 Grab 81NR78 8/21/07 No activity scans taken. 

1-121 289.5 to 290.0 Grab 
B1NR79 8/21/07 No activity scans taken. B1NRP7(R) 

1-122 292.0 to 292.5 Grab 81NR80 8/21/07 No activity scans taken. 

1-123 294.5 to 295.0 Grab B1NR81 8/21/07 No activity scans taken. 

1-124 297.0 to 297.5 Grab B1NR82 8/21/07 No activity scans taken. 



Table 2-5. Sample Collection Summary for Borehole C5515 

Interval Sample Interval Sample HEIS Date Comments 
Number (ft bgs) Method Number Sampled (Activity Scans Measured In mrem) 

1-125 299.5 to 300.0 Grab 81NR83 8/21/07 No activity scans taken. 

1-126 302.0 to 302.5 Grab B1NR84 8/21/07 No activity scans taken. 

1-127 304.5 to 305.0 Grab B1NR85 8/22/07 No activity scans taken. 

1-128 307.0 to 307.5 Grab B1NR86 8/22/07 No activity scans taken. 

1-129 309.5 to 310.0 Grab B1NR87 8/22/07 No activity scans taken. 

1-130 312.0 to 312.5 Grab 81NR88 8/22/07 No activity scans taken. 

1-131 315.0 to 315.5 Grab 81NR89 8/22/07 No activity scans taken. en 
G) 

B1NR99 ~ 
I 

81NRC3 
C;.) 
CJ1 

81 NRF8(VOA) CJ1 
I\) 1-132 317.0 to 319.5 Split spoon 8/22/07 No activity scans taken. 

..., 
I 81 NRF9(VOA) ~ ...... 

(X) 81NRJ1 :::0 
81P3K1 ~ 

Groundwater Sample (1) 
0 

I-water 322.0 Bailer 
B1PLH0 

9/6/07 81PLF8 

Field Blan/cs (9) 

1-001 13.0 to 15.0 QC 81 NRP8(FB)(VOA) 6/12/07 

B1NR85 
81 NRC6(VOA) 
81 NRC7(VOA) 

81 NRC8(R)(VOA) 

1-006 29.0 to 31.5 QC 
81 NRC9(R)(VOA) 

6/27/07 Associated with split-spoon sample 1-007. B1NRH1(R) 
B1NT07 
B1NR91 

B1NRH1(R) 
B1NT08 



Table 2-5. Sample Collection Summary for Borehole C5515 

Interval Sample Interval Sample HEIS Date Comments 
Number (ft bgs) Method Number Sampled (Activity Scans Measured In mrem) 

1-010 32.0to 34.5 QC 81 NRR0(F8)(VOA) 7/3/07 

1-017 47.5 to 49.5 QC 81 NRR 1 (F8)(VOA) 7/10/07 Activity scan taken to WSCF <.5 

1-019 50.0 to 52.5 QC 81NRR2(F8)(VOA) 7/16/07 No QC sample taken. 

1-021 52.0to 54.5 QC 81 NRR3(F8)(VOA) 7/23/07 No QC sample taken. (/') 
G) 

1-023 54.5 to 57.0 QC 81 NRR4(F8)(VOA) 7/24/07 Samples were collected. ~ 
I 

(,.) 
01 

1-055 131to131 .5 QC 81 NRR5(F8)(VOA) 8/7/07 Activity scan taken to WSCF <.5 01 ....., 
I\) _.f>. I ... 1-103 250.5 to 253.0 QC 81 NRR6(F8)(VOA) 8/15/07 co :;o 

m 
1-132 317.0 to 319.5 QC 81 NRR8(FB)(VOA) 8/22/07 :< 

0 

I-water 322.0 QC B1PLF9 9/6/07 Collected during groundwater sampling . 

Equipment Blank (1) 

1-118 Collected QC 81 NRR7(F8)(VOA) 8/21/07 

bgs = below ground surface 

HEIS = Hanford Environmental Information System 

QC = quality control 

TPH = total petroleum hydrocarbons 

WSCF = Waste Sampling and Characterization Facility 
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An equipment rinsate water blank sample was obtained on August 21, 2007, in association with the split­
spoon soil sample collected on the same day, from 86.9 to 87.5 m (285.0 to 287.0 ft) bgs. The equipment 
rinsate blank was analyzed for the same compounds as the associated soil sample to check the potential 
for sample contamination originating from the field sampling equipment or from equipment cleansing 
agents. Because no additional equipment rinsate blank samples were requested by the field geologist, as 
allowed in the SAP (DOE/RL-2006-77), this requirement for obtaining and analyzing at least one 
equipment rinsate blank sample was met. 

Field blank water samples were collected in association with each of the nine split-spoon soil samples that 
were collected and submitted for VOC analysis. Field blanks normally are obtained to determine whether 
the VOCs detected might have resulted from ambient organic vapors, such as those generated by nearby 
internal combustion engine exhaust. The SAP (DOE/RL-2006-77) required that the field blanks be 
collected with each VOC-designated soil sample collected. Because the nine field blank samples were 
collected with the associated nine VOC-designated soil samples, the requirement was met. 

As described above, methanol was added to selected soil samples in the field to preserve them for analysis 
ofVOCs. All of the VOC samples reserved for analysis at a high calibration range (VOA-high) were 
treated with methanol. Methanol blank samples were obtained as a control for contamination that might 
occur in the process of preservation or for contamination that may be present in the methanol source. The 
blank samples were prepared by injecting methanol into an empty VOA sample bottle that had been 
opened briefly in the sampling environment. Each methanol blank was collected with a specific 
VOA-high sub-sample, so each methanol blank was associated with a specific depth. A methanol blank is 
analyzed only if the associated VOA-high sub-sample is also analyzed, as previously described. 

One groundwater sample was collected from borehole C5515 for laboratory analysis (Table 2-5). This 
sample was collected after reaching TD and was taken at the final casing depth of 98.1 m (322.0 ft) bgs 
using a bailer. Table 2-5 summarizes the sample interval numbers, associated Hanford Environmental 
Information System (HEIS) database numbers, sample dates, sample depths, media sampled, and 
sampling methods employed. Laboratory analytical data for soil and groundwater samples will be 
provided in a separate report. 

2.4.2 Borehole C5571 
Five split-spoon soil samples were collected for laboratory analysis from borehole C5571 with an 
approximately 10 cm (4-in.)-diameter split spoon (Table 2-6). The split-spoon samples were collected 
using three stainless-steel liners in a 0.46 m (1.5-ft) long split spoon (not including the drive-shoe length). 
The first split-spoon sample collected, which was unplanned, was submitted to the 222-S Laboratory for 
radiological screening; the other four samples were submitted to analytical laboratories for sediment 
analysis. 

The QC samples were collected in the field as controls for analysis of the soil samples. Soil samples were 
collected at a single depth for duplicate analysis. Liquid QC samples, including one equipment blank and 
four field blanks, were also collected. 

A duplicate analysis of soil samples was to be performed on sample pairs taken at 6.4 to 6.9 m (21.0 to 
22.5 ft) bgs. However, the sample did not have a sufficient quantity of sediment to perform a duplicate 
analysis, and no other duplicate samples were planned and/or extracted. 
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Table 2-6. Sample Collection Summary for Borehole C5571 
Sample 
Interval Sample lntefval Media HEIS Date 
Number (ft bgs) Sampled Method Number Sampled Comments 

Soll Samples (5) 

1-003 19.1to20.9 Soil Split spoon 
B1P3K6 

7/20/07 Spoon was driven 7/14/07. 
B1P3M3 

B1P3K4 

1-002 21.0 to 22.5 Soil Split spoon 
B1P3K7 

7/17/07 81P3L1 
81P3L9 

81P3K3 

1-005 25.1 to 26.8 Soil Split spoon 
81P3K8 

7/19/07 
B1P3L2 
B1P3M0 en 

G) 

81P3K5 ~ 
I 

B1P3K9 (,I) 

1-007 39.0 to 40.7 Soil Split spoon 7/20/07 U'I 
B1P3L3 U'I 

I\) 
B1P3M1 

..... 
I -~ I\) ..... :;o 

B1P7Y1 m 

1-009 58.2 to 59.9 Soil Split spoon 
81P3L0 

7/21/07 
-::::. 

81P3L4 0 

B1P3M2 

Reid Blanks (4) 

1-001 Collected Water QC B1P3M4 7/17/07 

1-004 Collected Water QC B1P3M5 7/19/07 

1-006 Collected Water QC B1P3M6 7/20/07 

1-008 Collected Water QC B1P3M7 7/21/07 

Equipment Blank (1) 

I-EB N/A Water QC B1P3M8 7/13/07 

bgs = below ground surface N/A = not applicable 

HEIS = Hanford Environmental Information System QC = quality control 
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An equipment rinsate water blank sample was obtained on July 13, 2007, in association with the split­
spoon soil sample collected on July 21, 2007, from 17.7 to 18.3 m (58.2 to 59.9 ft) bgs. The equipment 
rinsate blank was analyzed for the same compounds as the associated soil sample to check the potential 
for sample contamination originating from the field sampling equipment or from equipment cleansing 
agents. Because no additional equipment rinsate blank samples were requested by the field geologist (as 
allowed in the SAP [DOE/RL-2006-77]), the requirement for obtaining and analyzing at least one 
equipment rinsate blank sample was met. 

Field blank water samples were collected in association with each of the four split-spoon soil samples that 
were submitted for VOC analysis. The SAP (DOE/RL-2006-77) required that the field blanks be taken 
with each VOC-designated soil sample collected. Because the four field blank samples were collected 
with the associated four VOC-designated soil samples, the requirement was met. 

As described above, methanol was added to selected soil samples in the field to preserve them for VOC 
analysis. All of the VOC samples reserved for analysis at a high calibration range (VOA-high) were 
treated with methanol. Methanol blank samples were obtained as a control for contamination that might 
occur in the process of preservation or for contamination that may be present in the methanol source. The 
blank samples were prepared by injecting methanol into an empty VOA sample bottle that had been 
opened briefly in the sampling environment. Each methanol blank was collected with a specific VOA­
high sub-sample, so each methanol blank was associated with a specific depth. A methanol blank was 
analyzed only if the associated VOA-high sub-sample was analyzed, as described earlier. 

The VOA-low sub-samples were analyzed and did not exceed the calibration range. Consequently, 
VOA-high sub-samples were not analyzed, and the methanol blanks were canceled. 

Table 2-6 summarizes the sample interval numbers, associated REIS database numbers, sample dates, 
sample depths, media sampled, and sampling methods employed. Laboratory analytical data for soil 
samples will be provided in a separate report. 

2.5 Environmental Monitoring 
This section describes environmental monitoring conducted during drilling and decommissioning of 
boreholes C5515, C5570, and C5571. 

2.5.1 Industrial Hygiene 

2.5.1.1 Borehole C5515 
Industrial hygiene monitoring was provided on a continuous basis during drilling activities from ground 
surface to 10.7 rn (35 ft) bgs. The industrial hygiene monitoring included the soil from split-spoon 
samples during the drilling activity. Beyond 10.7 m (35 ft) bgs, industrial hygiene monitoring was 
provided on a periodic morning/afternoon basis. All readings were reported as less than detection. 

2.5.1.2 Borehole C5570 
Industrial hygiene monitoring was provided on a periodic morning/afternoon basis. Industrial hygiene 
coverage consisted of monitoring during drilling activities. All industrial hygiene soil readings were 
reported as less than detection. 
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2.5.1.3 Borehole C5571 
Industrial hygiene monitoring was provided on a periodic morning/afternoon basis during drilling 
activities and primarily consisted of a check on the soil collected during split-spoon sampling activities. 
All industrial hygiene soil readings were reported as less than detection. 

2.5.2 Radiation Control 

2.5.2.1 Borehole C5515 
Because borehole C5515 is located within an area of known radioactive contamination at the 216-A-2 
Crib, full-time radiological control technician (RCT) monitoring was provided during initial drilling 
activities in the upper portion of the vadose zone from ground surface to 49.5 m (162.5 ft) bgs, which 
ended on August 8, 2007. Beyond 49.5 m (162.5 ft) bgs, RCT coverage was provided on a periodic 
morning/afternoon basis. Radiation control monitoring inc1uded direct reading of recovered soils and 
monitoring of drilling tools, sampling tools, personal protective equipment, and soil storage drums. 

Table 2-7 lists the radiological equipment used and data recorded by onsite RCTs during drilling of 
borehole C5515. The table includes data from direct readings of recovered soi] (as measured with the 
various meters) either from the borehole cuttings after removal from the drive barrel or from soil captured 
with a split-spoon sampler. Table 2-7 also lists the background measurements. 

Several different radiation detectors were used during drilling, including the SPA-38 and Geiger-Muller 
gamma radiation meter. The SPA-3 meter is a hand-held, high-sensitivity gamma radiation meter used for 
measuring the amount of radioactive contamination present (in counts per minute [cpm]). The Geiger­
Muller meter is a hand-held gamma radiation meter used for measuring the amount of radioactive 
contamination present (in cpm). Both detectors were routinely used to detect and quantify gamma 
radiation in soil recovered from drilling activities. A Hanford Site-produced portable alpha meter also was 
used during drilling operations, which consists of a count-rate detector and a Hanford Site-produced 
50 cm2 alpha scintillation detector. The portable alpha meter was periodically used to detect the presence 
or absence of alpha radioactive contamination on equipment, personnel, personal protective equipment, 
and other related surfaces in the work area. Alpha radiation was not detected above background at this 
site. 

The Eberline RO-209 is a portable, air-filled ionization chamber rate meter used to detect beta, gamma, 
and x-ray radiation. The ionization chamber is contained within the instrument body. Indentations on the 
case indicate the center of the chamber. 

Photon-sensitive probes (e.g., Portable Gamma-21°) typically consist of sodium-iodide (Tl) scintillating 
crystals. As the crystal absorbs energy in the form of photon or beta radiation, electrons in the valence 
band are moved to the conduction band. When electrons in the conduction band return to the valence 
band, energy must be released. This energy is released in the form of visible light (Amax= 415 nm), assured 
by the thallium impurity; the amount of light is proportional to the amount of radiation originally 
absorbed. These probes are often used to perfonn pulse-height analysis/energy discrimination. 

Crystals come in a variety of shapes and sizes. The most common crystals at the Hanford Site are 
5 m by 5 m (2 in. by 2 in.) because they are appropriate for a wide energy range and offer relatively high 
efficiency. Larger and smaller crystals also are available. Larger crystals increase efficiency and energy 

8 SPA-3 ™ is a trademark of Thermo Electron Corporation, Waltham, Massachusetts. 
9 R0-20™ is a trademark of Eber1ine Instruments, a subsidiary of Thermo Fisher Scientific, Waltham Massachusetts. 
10 PG-2™ is a trademark of Eber1ine Instruments, a subsidiary of Thermo Fisher Scientific, Waltham, Massachusetts. 
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range. Crystal size and shape can be used as a mechanical discriminator, tuning detector response to low­
energy radiation. 

2.5.2.2 Borehole C5570 
During drilling activities, RCT monitoring at borehole C5570 was not required. Additionally, no cuttings 
were retrieved from this borehole because of the sealed DPT drilling method used. Therefore, no soil­
related radiological measurements were collected. 

2.5.2.3 Borehole C5571 
During drilling activities, RCT monitoring at borehole C5571 was generally provided during split-spoon 
sampling activities. For soil samples, the RCT reported values for the deep dose rate from <0.5 to 
200 mrern/hr. Gross direct contamination of the soil samples had up to 30,000 disintegrations per minute 
(dpm)/100 cm2 beta/gamma radiation, 200 dpm/100 cm2 alpha. Removable contamination was detected 
from 1,000 to 40,000 dpm/100 cm2 beta/gamma and <20 dpm2/100 cm2 alpha. Background during this 
sampling ranged from 50 to 70 cpm beta/gamma and 0 cpm alpha. The data are available in the original 
radiological survey reports. 

2.6 Borehole Geophysical Logging 
Borehole geophysical logging surveys were conducted on boreholes C5515, C5570, and C5571 by 
S. M. Stoller Corporation (Stoller). Borehole geophysical logging records the vertical distribution and the 
quantity of natural and manmade (process) gamma-emitting radionuclides in the soil next to the borehole. 
In addition, the logs assist in correlating and interpreting the subsurface stratigraphy. Borehole logging 
equipment is calibrated annually, with calibration data used to calculate casing attenuation factors that 
convert measured peak-area count rates to radionuclide concentrations. The logging system provided 
a continuous radiometric signature of the soils, measured through a single thickness of carbon-steel 
casing. 

Borehole C55 l 5 was geophysically logged using the spectral gamma logging system, the neutron 
moisture logging system, and the passive neutron logging system. Geophysical logging occurred after the 
borehole was drilled to a depth of 26.2 m (86.0 ft) bgs in July 2007, and after the borehole was drilled to 
the TD of 99.1 m (325.0 ft) bgs in August 2007. Additional geophysical logging of the borehole interval 
with highly elevated radiological activity was conducted in July 2007 using a high-rate logging system 
(HRLS). 

Borehole C5570 was geophysically logged using the spectral gamma logging system and the HRLS in 
May 2007, after the borehole was advanced to the TD of 10.9 m (35.8 ft) bgs. Geophysical logging using 
the HRLS was conducted over the borehole interval and indicated highly elevated radiological activity. 

Borehole C5571 was geophysically logged using the spectral gamma logging system, the neutron 
moisture logging system, the passive neutron logging system, and HRLS. Geophysical logging was 
performed in August 2007 after the borehole was drilled to the TD of 18.3 m (60.0 ft) bgs. Geophysical 
logging using the HRLS was conducted over the borehole interval and indicated highly elevated 
radiological activity. 

Figure 2-1 shows plots of the geophysical logging results correlated with the borehole geology and 
sampling intervals for borehole C5515. The geophysical log data reports prepared by Stoller are included 
in Appendices D, G, and K. 
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Table 2-7. Radiation Control Di1'8Ct Meuurements from Soils at Bo!ehole C5515 
Dlr..:t DNp 

Oroullncl OrouDINd Dou DINd Shallow DoN c-- 11ac11.,.,....i ~ llaclc.,.,....i M_,_ --- -- MwUNIMlltl ............. T-~ R0-20 R0-20 
Dale Dopllt SPA-3' 1PM' PO~ ~ --PAM' (mromlhr, on (mremlhr, on - ·-Su,wywd (llbgo) (lly-) (lly-) (lly-) (lly-) (a dpm/100 cm') Contact) Contact) Source (RIRI eo.m-

0 lo 2.5 1,600 1,815 1,100 1,132 SolVdriH cuttings 
6/4/07 GW-07-0972 Full-Hme RCT cx,yerage. 

2.5 lo 3.5 1,600 1,615 1,100 1,132 SoiVdriN cuttings 

6/6/07 3.5 lo 5 NR NR NR NR SolVdrin cuttings NR No RSR provided. 

7 lo 9 1,700 1,700 1,600 1,800 SolVdriN cuttings 

6/11/07 9to 11 1,700 1,700 1,600 1,600 Sollldril cuttings GW-07-1011 FuN-llme RCT coverage. 

11 lo 13 1,700 1,700 1,600 1,600 SolVdrin cuttings 

6/12/07 
13 lo 

<1 ,780 1,780 <1,550 1,550 So11/dril cuttings GW-07-1025 
Fun-Hme RCT coverage. Depths given are based on 

19.5 geok>glst's notes. 

19.5lo 
1,500 1,700 1,600 2,100 SolVdriN cuttings 

21 

8/13/07 25 1,400 1,700 1,600 2,100 SolVdrii cuttings GW-07-1027 Full-lime RCT coverage. 

27 1,600 1,700 1,600 2,100 SolVdril cuttings 

27.5 2,700 1,700 2,300 2,100 400,000 42 <0.5 <0.5 SolVdril cuttings 

8/14/07 
26.5lo 

30 970 
SolVsplit-spoon 

GW-07-1038 
Ful~fime RCT OOYerage. Depths given ""' based on 

28.5 sample geologist's no1es. 

Soll/omal 
Full-time RCT C011erage. Dose values presented were from 

activity-scan 
8/18/07 

26.5lo <0.5 88 sample from GW-07-1059 
the small bottled (80 ml bottle) activtty scan sample 

28.5 
ia,ger spilt- cotlected from the split-spoon soil sample cotlected on 

spoon sample 
8/14/07. Depths given are based on geologist's notes. 

Full-time RCT OOYerage. Dooe values - measured 

8/20/07 
26.5lo 

105 
Soll/cleanoul 

GW-07-1071 
lhrough the sided the dmle barrel and, thus, were 

28.3 cuttings "shielded" through the sl8et sidewall d the drive barrel. 
Depths given are based on geologlsfs notes. 

Full-time RCT coverage. Dose values were measured 

8/21/07 
26.5 to 200 1,800 

Soll/cleanoul 
GW-07-1087 

directly from the borehole cleanou1 cuttings cotlecled on 
28.3 cuttings 7/20/2007 and were measured a11 In. (not exad contact). 

Depths g;ven are based on geologist's notes. 

SoU/deanout 
Fol-time RCT OOYerage. Depths given are based on 

8/28/07 27 lo 29 150 650 cuttings and drill GW-07-1101 
cuttings geologlsfs notes . 

Fol-time RCT OOYerage. Hlghes1 dose values (reponed 

8/27/07 
29lo 

7.0 133 
Soi Vs pit-spoon 

GW-07-1129 
here) were measured from the soil representing an 

31 .5 sample ll!)l)!Oxlmale depth d 29.5 ft bgs. Depths gi....n an, based 
on geologisfs .-s. 

30 to Soillcleanou1 Full-time RCT coverage. Dose values presented were from 
8/28/07 

30.5 
1.5 48 

grab sample 
GW-07-1141 the grab soil sample cotleded from the cleanou1 cuttings. 

Depths g;ven are based on geologist's notes. 

31 .5 to Soll/grab 
Full•time RCT coverage. Dose velues presented were from 

7/2/07 
32 

<0.5 <0.5 
sample 

GW-07-1156 lhe grab soil sample cotleded from the drill cuttings. 
Depths g(ven are based on geologist's notes. 
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Table 2·7. Radiation Control Dtrect Measurements from Solis at Borehole C5515 
Dlrocll>Np 

OrouDnct Gron DINCI Tolal DoM Direct Shallow 0oM 
~ Background Contamination ~ Conlamlnotlon --· --MMelftlMllta MN•- M........- -- M-•- Taul Contamination R<l-20 R0-20 

Dote Depth SPA-3' IPA-3' P0-2' P0-2' Oelger-MOller' M_,_p,w• (m.....,,,r,on (-•mlhr,on Media/ Burwy 
s..,,.,..i (tlbge) (llycpm) (Jycpm) (jlycpm) (llycpm) (jly dpm/100 cm1

) (a dpm/100 cm1
) Contact) Contad) Source (RSR) Commenle 

32to 70,000 1,120 <0.5 2.2 
Soll/splll .. poon 

J.4.5 sample 
full-time RCT coverage. Depths given are based on 

7/3/07 GW--07-1164 
3210 So11/deanoul geologist's notes. 

J.4 .5 
1.2 4.8 c:uttlngs 

7/5/07 J,4 .5 NR NR Soll/dean out GW--07-1181 Full-time RCT coverage. cuttings 

J,4.5 to <0.5 4.0 So/Vdril ruttings 
37.5 

7/9/07 GW--07-1191 
Full-lime RCT coverage. Oeplhs given are based on 

37.510 geologist's notes. 

40 
<0.5 <0.5 So/Vdril cuttings 

Full-time RCT 00\'efllge. Oeplhs given a"' based on 

7/10/07 
40 to <0.5 3.2 So/Vdrll ruttlngs GW--07-1212 geologist's notes, and dose measurements are corrected 
47.5 from RSR values based oo geologist's notes (shallow and 

deep dose values swltd>ed on RSR). 

Soll/spllt-spoon Full-time RCT coverage. Total contamination values 
7/12/07 47.510 25,000 <100 <0.5 <0.5 sample and GW--07-1224 presented were observed from the split-spoon sample al 

49.5 cleanout 
cuttings 

-47 .5 ft bgs based on geologists' notes. 

7/16/07 49.5 to <5,000 <100 <0.5 <0.5 So/Vspllt-spoon GW--07-1252 Ful-time RCT 00\'efllge. Oeplhs given a"' based on 
52 sample geologist's .-.. 

7/23/07 5210 100,000 120 <0.5 <0.5 
Soll/spilt-spoon 

GW--07-1293 
Ful-lime RCT COYerage. Oeplhs given an, based on 

54.5 sample geologist's notes. 

54.510 <5,000 <100 <0.5 <0.5 So11/spllt-spoon 
57 sample 

7/24/07 GW-07-1303 Full-time RCT ooverage. Depths given are based on 
Soil/cieanout geologist's notes. 

54 .5 lo <5,000 <100 cuttings and drill 
71 cuttings 

71 <0.5 <0.5 
SolVdeanout 

cuttings 

7/25/07 73 <0.5 <0.5 So1I/dril cuttings GW--07-1319 Full-lime RCT coverage. 

75 <0.5 <0.5 So/I/dril cuttings 

7/26/07 TT to BB 2,500 2,200 1,300 1,750 <5.000 <100 So/Vdril cuttings GW-07-1332 
Full-time RCT coverage. Oeplhs given an, based on 
geok)glst's notes. 

87 2,800 2,000 So/Vdril cuttings 

89 2,650 2,000 SolVdril ruttings Full-lime RCT coverage. Deplh given Is based 00 
811/07 GW--07-1382 

90 2,900 2,000 SolVdriN cuttings geok>gist's notes. 

91 .5 2,700 2,000 So/VdriN cuttings 

816107 91.510 2,900 2,300 3,100 2,300 SolUdriH cuttings GW-07-1452 Full-time RCT ooverage. Depths given are fOf the entire 
127.5 Interval drilled based on oeo'oglst's notes. 

811/07 127.510 
2,400 2,300 1,800 1,800 Soll/driH cuttings GW--07-1424 

Full-time RCT coverage. Depths given are for the entire 
162.5 Interval driUed based on ~oglst's notes. 
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Table 2-7. Radiation Control Direct Measurements from Soll• at Borehole C5515 

o .... 01rect -- Total ~- llec:lcground ~- -.- _,na11on ·-- -- - -- ..... INIMllta 
Daw Deplll SPA-3' 1PM' PG.a° PG.a° Gelgor-Mllllet' 

Surwyed (llbgo) (llycpm) C,ycpm) (llvcpm) (llycpm) (lly clpm/100 cm') 

8/8/07 
162.5 lo 

2 ,200 2,200 
166.5 

6/9/07 176 2,000 2.100 

8/13/07 
20010 

2.200 1.900 
219 

222.5 2.300 2.•20 
8/14/07 

244 2,300 2.420 

250 2,300 2.400 
8/15/07 

253 2.200 2,400 

8/16/07 257.5 2,100 2.100 

8/20/07 26• lo 2,100 2,100 
285 

8/21/07 
285 to 

2,100 2.200 
304.5 

8/23/07 
304.510 

2.430 2,•00 1.800 2.000 
325 

a. SPA-3 high-sensitMly gamma radlatioo meter. 

b. Ponabie Gamma-2 (PG-2) is a thin. "'1ndow sdnHHatloo aystal ~ that is used lo detect gan-.na n,ys. 

c. Geiger-Mueller is a gas-filed radla1ioo detectloo probe. II is primarily a beta ray detector. 

d. Ponabie alpha mooltor (PAM) is used to detect alpha rays. 

o = alpha radiation 

~ = beta radlatioo 

= gamma radlaHoo 

= not measured 

bgs = below ground surface 

cpm = counts per minute 

dpm = dlslntegralions per minute 

NR = not recorded 

RCT = radlologlcal rontrot technician 

RSR = radiological survey n,port 

DlraclllHp 
Dlrwctl.,_DoN -·-- ·--TOlalCot-Mllon Ro.a R<>-20 

-PM «-.on (fflNffllhr,on 
(a dpm/100 cm1

) ~, ~, --
So!Vdril cuttings 

So!Vdrin cuttings 

So!Vdrill cuttings 

So1Vdr111 wttings 

So!Vdrill wttlngs 

So!Vdrill cuttings 

So1Vdr111 cuttings 

So!Vdrffl cuttings 

SolVdriN cuttings 

SolVdriAcuttings 

So!Udril cuttings 

Surwy 
(RSR) 

GW--07-1432 

GW--07-1456 

GW--07-146• 

SGW-35574, REV. 0 

Fufl...time RCT ooverage. Depths given are for the entire 
interval drifted based oo geotogisfs notes. 

RCT c:owrage a.mJp.m. Depth given is based oo 
goo1og1srs no4es. 

RCT c:overage a.m./p.m. Depths given are for the entire 
interval drifted based oo geologisfs notes. 

GW--07-1479 RCT ooverage a.m./p.m. 

GW--07-1498 

GW--07-150• 

GW--07-1510 

GW--07-1518 

GW--07-1538 

RCT coverage a.m./p.m. Depth given is based on 
geologist's notes. 

RCT OOYerage a.m./p.m. Depth given Is based on 
geologist's notes. 

RCT coverage a.m.lp.m. Depths given are for the entire 
ln1'!rval drilled based oo geotoglsrs notes. 

RCT mverage a.m./p.m. Depths given are for the entire 
in1'!rvai drilled based oo geologist's notes. 

RCT coverage a.m.lp.m. Depths given are for the entire 
Interval drilled based oo geologist's notes. 
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Borehole C5515 

Drilling Information Radiological Field Data Geophysical Logging 

s.mp• Intervals -le Geology Gron Dnd. Contamination Direct OoN R1t1 137 c, (11112 Kev) Total Gemma Mei-
o-.-, o-1} 0;;;;;;;;;;;;. l 0 .. 

-·-:-,,-· -lt)IC spoon (Mdiment) ~:-;.:, :·,; NI 
I I 20 - ,·,,;.,-

20 --- ;:!=-; I 20 I 11'---i--i--+ 20 
4 spit SpaoM (ledlnwlf) :-·;,:.:.:r. sity ..-wt .... :L =- ,o I 11-~--!--+ o&O 

undysilt 
4 spl rt spoons (MdlfNM) ~MllyNnd ' ' ,,.._ ... 4 , 

eo - 1-7 
eo =Y•il .. .l ., . .,,. I ll - -'--1---+ eo 
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\ I 120 - 1 120- I 120 C I I· . • ,..-+--f--+ 120 
I I 

' I < •..• 
1•0 140-

1•0 I , .. r • ,. • t .,...t.: rnr j j I, .. I I I I I ' ---~ ---i ,eo- i'"°" ! '"° . r t r .,. ·r ; - -t-- '"° ! ~ ~ I I I 
.,_ 

I I 

I I I I I , .f '\ I I 1eo- 180 100 180 r- -:- r ,. ,·- T' . . ,--r- ,eo •.. 
). 

200 - 1 I 200 f.-j'f;,,t 200 I I 200 f _ -r .,.-;- ~--r,
1 Ir ~ . : f¾- -+--f--+ 200 

I I 

220 I I 220 E<';_:,,t 220 I I I 220 l ' -. !- I - 1, - l--l- -'--l---+ 220 

>40 · I I ,... 2•0 >40 L. l L ..:. L • .._. 

' } : 
f-½ -t - -1--+ 2•0 

I I 
spit t,pOOn (..,.flt ) I I I 

2"° · 1 2"°· undysilt 2"° 2"° L 1 L ...,_,i,. L- ~ --i--i--+ = 
I I I I .. ,., I I I I __,._ .i? .-• I 210 - 1 1 .... _ ,_ 280 - ,_,,_ ,.. I I 290 - • '" l- .+, ~...;.. 1-• -'--'--+ 200 

I I I .... •• I I I , .. . .. 
JOO · I JOO - 300 1 I 300 1-- .. ~- + t- ..... -!' T ~ 1--zrl=---+ 300 

lll)'Andyg,rllWI I I I . "l:. --320 - === =-=Mdn'ltnt) 320 320 I 320 - .- - l----t-~t--+ 320 
100) 200) 3000 ,., 1o' 10• "" lo' 10' 

cpn mR"""'1r 250 
(,,._. • SPA-3~ ~ • R0.20) cps 

• "'cs (662 keV) "'' 10' 10' 10' 10' 10' 
cps (log) 

Zero Relefence = Ground surface • SGLS jlinew) 
SGLS log) 

• HRLS llog) 
• HRLS shielded log ) 

Figure 2-1. Soil-Sampling lntervafa, General Lithology, Environmental Meaaurementa, and Borehole Geophysical Loga for Borehole C5515 at the 216 A-2 Crib 
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2.7 Civil Survey 
Civil surveys of boreholes C5515 and C5570 were performed on April 2, 2008. A civil survey of 
decommissioned borehole C5571 was conducted on June 5, 2008. The results for these surveys have been 
entered into the Hanford Well Identification System database and are summarized in Table 1-1. 

2.8 Quality Assurance 
A quality assurance (QA) surveillance of activities at borehole C5515 was performed by FH. The QA was 
conducted on July 23 and 24, August 8, and November 7, 2007. The QA surveillance at borehole C5515 
was an in-process surveillance during drilling that reviewed the implementation of the SAP 
(DOE/RL-2006-77). The surveillance results were both "Satisfactory" and "Unsatisfactory - Corrected 
during Surveillance." The QA surveillance report (QA-ESA-GRP-SURV-08-009, Implementation of the 
Sampling and Analysis Plan at 216-A-2 During the Drilling of C5515) contains details of this QA 
surveillance activity. The QA surveillance activities were not conducted for boreholes C5570 and C5571. 
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3 Subsurface Description 
This section provides the generalized stratigraphy in the 200 East Area, a description of the geology 
encountered in boreholes C5515 and C5571, and the hydrogeology encountered in borehole C5515. Soils 
were not observed from borehole C5570 because of the DPT drilling method. 

3.1 Geology of the 200 East Area 
Generalized stratigraphy in the 200 East Area near the 216-A-2 and 216-A-21 Cribs includes a thin 
veneer of surficial sediments consisting of unconsolidated and wiweathered Holocene aeolian sands and 
loess overlying unconsolidated sediments of the Hanford formation. The Hanford formation contains 
Pleistocene-age, cataclysmic flood, and inter-flood deposits, which consist of a basal gravel-dominated 
sequence and an overlying sand-dominated sequence. Hanford formation sediments disconformably 
overlie sand and gravel of the Miocene to Pliocene Ringold Formation. Pleistocene cataclysmic flooding 
removed portions of the Ringold Formation over much of the 200 East Area. Where the entire Ringold 
Formation is present, it consists of (in descending order) the Upper Ringold Unit (primarily gravelly 
sand), Unit E of the Ringold Formation (primarily sandy gravel), the Ringold Lower Mud (primarily silt 
and fine sand), and Unit A of the Ringold Formation (primarily sandy gravel). The Ringold Formation 
overlies flood basalt flows of the Miocene Columbia River Basalt Group. Basalt flows of the Elephant 
Mountain Member of the Saddle Mountains Basalt form the base of the suprabasalt aquifer. 

3.1.1 Geology at Borehole C5515 
At borehole C5515, in situ sediments are overlain by a thin backfill layer of drill pad construction 
material consisting of crushed rock, sand, and silt extending from the surface to 0.6 m (2 ft) bgs. Another 
non-native, disturbed interval of apparent backfill material was observed from 0.6 to 6.4 m (2 to 
21 ft) bgs, likely related to past construction activities. This material consisted of fine to coarse sand with 
some gravels and cobbles to 7 .6 cm (3 in.) diameter. Crib rock was seen from 6.4 to 8.2 m (21 to 
27 ft) bgs and consisted largely of small to large cobbles, with smaller fractions of gravel and boulders to 
30.5 cm (12 in.) in diameter. Silty sand was observed directly below the crib rock from 8.2 to 9.0 m (27 to 
29.5 ft) bgs. 

The overall interval from 9.0 to 84.8 m (29.5 to 278 ft) bgs generally consists of well-stratified, 
predominately fine to coarse sands belonging to the sand-dominated facies of the Hanford formation. 
Several very thin to thin interbedded silty sand and sandy silt layers were encountered at multiple depths 
within the sand-dominated facies, including at 14.2 m (46.5 ft) bgs, 15.9 m (52.0 ft) bgs, 19.7 m 
(64.5 ft) bgs, and 80.4 m (263.5 ft) bgs. 

The interval from 84.8 to 86.6 m (278 to 284 ft) bgs consists of sandy gravel with gravel to 7 .6 cm (3 in.), 
and the interval from 86.6 to 92.4 m (284 to 303 ft) bgs consists of silt with slight to moderate plasticity. 
The interval from 92.4 to TD of99.1 m (303 to 325 ft) bgs consists of silty sandy gravel. The gravel is 
fine to coarse, and the cobbles are up to 20.3 cm (8 in.) in diameter. 

The geologic log for this borehole was prepared in accordance with FH geologic logging procedures and 
is included in Appendix C. The log contains detailed geologic descriptions of the sediments recovered 
from borehole C5515. Figure 2-1 and Appendix B present summary sketches of the subsurface geology. 
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3.1.2 Geology at Borehole C5571 
At borehole C5571, sediments were only observed in the five split-spoon soil samples collected at the 
depths shown in Table 2-6. The intervals consisted of Hanford formation fine to coarse sand with minor 
silt. The other portions of the borehole were drilled without removing the cuttings. 

Although the DPT drilling method resulted in observation of minimal cuttings, a borehole log was 
completed and is provided in Appendix J. Appendix H provides a summary sketch of the observed 
lithology. 

3.2 Hydrogeology at Borehole C5515 
Although no perched water was encountered during drilling, several zones of soil moisture were 
observed. Intervals in which soil moisture was observed were included within the predominately sand and 
silty sand sediments from the ground slll'face to 5.2 m (17 ft) bgs, 8.2 to 9 m (27 to 29.5 ft) bgs, 19.7 m 
(64.5 ft) bgs, 62.5 m (205 ft) bgs, 66.9 m (219.5 ft) bgs, 76.9 m (252 ft) bgs, and 80.5 m (263.9 ft) bgs. 

Soil moisture also was observed in the sandy gravel and silt sediments from 84.8 to 86.6 m (278 to 
284 ft) bgs and at 92.4 m (303 ft) bgs. Saturated sediment was encountered at 96.2 m (315.5 ft) bgs on 
August 22, 2007. The water level was measured at 96.3 m (315.8 ft) on August 22, 2007, and at 96.0 m 
(314.7 ft) on September 5, 2007. Appendix C contains detailed soil moisture observations for the 
borehole sediments recovered. 
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A 1 Well Summary Sheet for Borehole C5515 

WEU SUMMARY SHEET f>ege J_ ol 

~gna~. 

CONSTRUCTION OATA GE6LOOitliNbROLOOIC: OATA ~-----------r------~~~n~---------------
0.scr{piion Diagram FDCI Lilhcloglc Dtser!pllOn 
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WELL SUMMARY SHEET 

WellO 

Signature : 

1-----------.....---------1Deu1hn1----.---------------1 
Feet Graj)l'l!c 

Log Doscrtptlon 
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Appendix B 

Well Construction Summary Report for Borehole C5515 
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81 Well Construction Summary Report for Borehole C5515 
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Appendix C 

Borehole Log for Borehole C5515 
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C1 Borehole Log for Borehole C5515 
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BOREHOLE LOG 

WelllO: 

Pro;ea: 

C-2 



SGW-35574, REV. 0 

Data. J1/1 07 
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Oec,Cl'l, 1---........ ---l Graphic 1------.,---,--,--------------- ------1 
(Fl) ~Og 

ecovory 

A,j!00~2 (03/03) 
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aORf;HOLE LOG IPi.go_b,_of~ 
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01 Geophysical Log Data Report for Borehole C5515 

S':!lf:_r ..-.,m 
HGl.P-LOR-090 

CSSlS 
Log D11t1 Report 

Sitt: 216-A-2 Crib 
313.9 

roe EIH•atlon 

Cyinc: Inform1Uon: 
' ,· $fickai, . Ou1er l11!1cle .. 

c.si~•°NDt (rt} Dlamclcr liia.) Dlameurlin.l :J'bldcntts (ln_J To11(ft) BoN• lfll 
Threaded Steel 2.2 I¾ 9 S/8 9116 2.2 as 
Not AvaUablc 4.0 I: 3/4 7¼ ½ -4.0 321.9 

Borehole Note; 

The logging engmetr wtmred tbc casing diamelen; uslng a caliper and steel tape. The driller pro,oidcd the casing 
depth. Logging ~all! a.cquisition i:s referMced lo the g,o,und surface , 

The fim casing Siring (10-in,) was Jogged in July 2007. The casing was internally contaminated durir1g drilling. To 
remove tlie CQn1i1mill&lioo bcfiR logging. the QISiag wu swabbed with ,_.ct "towels." M II further prccaut.ioll, tht 
logging sondes end cable WGre .1leeved to pl'CYCllt contamination of equipment. Af\u completion ofJoagin;g, the 
bor~h.ol~ was dcx:pcncd wilb 1n 5--in. Cl3iog. Addilional logging was conducted fiom 14 t.o 322 ft dll'.ing 
AugllSI 2007. 

Lotting Eg•jpmenf 1nrormatiop: 

J..eul•1SytltN: 01JD111alE I Typr: SOLS (70!(,) 
SN: 34TP405'7A 

Eltecm-c CallllratlH .Daee: OVZ2/07 I Calil>nlioa Rcf'em1c:e: "'-•l.J>-CC-Cll6 
I LG•.; .. Proc .. •n: HGLP-MAN~2 RN 0 

Lagi•16y11n1: OWl!la41, I l)pe: SOLS(60%) 
SN: 47TP322IJA 

Effecdw Cali1,natiN Date: 07/091<11 I CaUbratlN Rtkrnee: HGLP-CC-021) 
I Lo-'•• Proeed • I'll: HGLP-MAN.«J2 Rev O 

IAatal S,,te.i: OammalC I Type: Joo.$ 
~ , 39-A31• 

Bfrecem CIDl'ltloll Daiei I 1122Al6 I Calilratio• Relel'tltt! "HOlP.CC-004 
I l.all'lriHProc:tdun: HGJ.P-MAN-002 Rev 0 

.lAllffl' S1•1ta: 0 Oamma -4 H (willl Amlle IOUl\le) I l1pc: NMLS 
SN:1010700352 

Efr.cmt Calibl'II do11 Date: I 1122.0I I Ca.lll>rallo• 'RclCRIICe: HGlJ>-cc-002 
I Lo!!!ia~ rrtetdurc: llOLP--MAN.()()2. Rt\• 0 

l.61tiin;Sys1c .. : G G.-.a 4 H (with AmBe -.roe) I Type: FNL5 
SN: H:l 10700352 

Effenm c~. n-1r: NA I Ca•bntion a.re~,; No!Kl"Ollll.irci4. 
11-.p~,e: BGLJ'-MAN" .nm :Rev 0 
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St"1file 
FiAish File 

~ Retvm Enor in. 
Comocnts 

Pre-Vcrilicatioo 
SwtF'ik. 

FioilhFilc 
Po11-Vcrif1Cl!ion 

De ch RtlUnl Bnw in.) 

SGW-35574, REV. 0 

HCLP-LDR-000 

•••• f • • "! _ _.. -3 · t .,_ ... . , . ~ R .. , t. , . . 

fYT/'30/07 
Pearson 

0.0 
22..0 
JOO 
R 
N 
1.0 

AE227CAB 

l&E227CM 
NIA 

L .•. . . 11 '- ,-. 

08/23/07 
Peanon 
371.0 
161.0 

JOO 
R 
N 
1.0 

NIA 
DL021CAB 
DL02JOOO 
Dl.A'l2ll61 

DL021CAA 
-2..5 

Fina ;gllin lldjU3tmcOI atltt 
filos .()JS, JOI, J3S 144 

07!30/07 

22.0 
37.0 
20 
R 
N 
J.0 

NI!, 
AE227CAD 
AB2:Z7023 
AE227038 

't'/A 
Dead TIIIIC > 40 % 

84.0 
16-2.0 
JOO 

N 
1.0 

NIA 
DLO.llCAB 
DJ..031000 
DL03l078 

DL031CAA 
NIA 
None 

0i/30/07 
Ptil<10n 

36.0 
85.0 
JOO 
R 
N 
1.0 

NIA 
A.El27CAB 
AE227039 
AE227081 

AE227CAA 
NIA 

Fme pin adjUJlmCll.l 
after file -OU 

108.0 
14.0 
100 
R 
N 
1.,0 

M/A 
DLOOlCAB 
DL.031079 
.DL03 lJ03 
DLOllCAA 

+] 
None 

07/30/07 

69.0 
79.0 
100 
R 
N 
1.0 

NIA 
AEZ27CAB 
AE227019 
AE227099 

AE227CAA 
• l 

No:nc 

Higla Rite Loggins System <HRLS} Log Run lg(orm1tion; 

---"!rt : ;T-,Rof,t '-r~ ~ :;;, 1"',.?J -t"~15~.t .: t-':?,~ r~/f· .:·~T.'-~.!6' ;_:f • • • ·, • ··, '-'>:i'~• •; ,,:; . ,\ ~- l ~ "!~'.f....,.~(<, -.. jC.:•'}j __ .,r,:.~a 
pm omW<n omom 

LoHina i--nai:aeer harson hlt10rl 
~~od!{!I) i,.o ?M 

Finish I.Mnfh (ft) )6.0 29.0 
C-9\lal TlaK Cm) 300 300 

LlYe.lRu{ R R 
Shield (Y/Nl N y {Jnt,cmal) 

MSA lnttrval (ft) 1.0 CI.S 
Mum NIA NIA 

P'ro-Va:rification ACJ75CAB ACl7SCAB 
StatFilc ACJ75000 AC175016 

FwsbFile ACl7SOIS ACI 75022 
Pmt-Vcrificatioo ACl'lSCAA AC17SCAA 

Delldi llcbLrn EIIIOr (in.) - 0.5 -o., 
Comments. NoftM~JI Fine gain adj~!JI 

adiustment aflc:r file -018 
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Nntm M2tnva Loatnc smm OOJlSl Log Run Jn(onn11;o11: 
t.- RH · 7 ·-·· .. 15 ' 1' .._.I 

Doi. 01/31,'07 07/ll/07 OlfUJl/7 Ol/2V07 Oll2Sl'07 
l,w,.;,,.s:_,,..;,,,,..,. .,__ p.....,. Ptanon ,.,....,., p....,,. 
SWIDccdl(ftl 0.0 ll.O 14.0 2'4.() 305.0 

Y"lflisf, ll•••" ,tt, 15.0 35..0 21-4.0 m.o iio.O 
C<MJ:Time -1 Jj 1.5 15 u u 

1m/1w R ll R R R 
51,idd(YN) N N 'N N N 

MSA l=rval lft.l o,:u 0.2, ois O.lS Oll 
MDln NIA WA NiA WA WA 

P1t•VcrifJC111,on_ DHA22CAB DH6'22CAS DH672CAB OH672CAII t>l~7lCAD 
S1artfik 00622000 DH6'l2J41 00672000 OH6&2000 DH6&2 117 

F"iois!, F-.le DH6:22340 OH612lll OH672IOI 0""2116 DH6&22l7 

PCISl• Vcri-Bcation DH612CAA DH622CAA D11612CAA DH6&2CM D.H612CAA 
....,, Rdum £not f ill.I NIA 0 NIA NIA .. ., 

Comc,,r,t, No6roepi Nofi11epln Nobcpl,, Normepin No fine pill 
..ilulllm<nl llllmtm<.nl ..i;.- a4illlffllCfll l>diustmenl 

fwtn Nc MICPP Lotclu SJJJng lPNLS) Los Ra• I1Coan1tiog; 

·-·-- , ··--·· .- - . .... ·" -~'.' 
D.tt.c rrm 1/01 07131/07 

1..oittui, E.n.iocu s-u 5..,.,,. 
S'brlo.a!,111) 0. 0 240 
rinill,n.-..th/fl\ l~ .O ~0.0 
c-trimc(ooc} 61) u 

Lh'CIRuJ R k 
...... Id .,N ~ N 

~lllkM!tnl 1.(1 o.i., 
Mnin WA WA. 

!tt-V<rilicatioc DH632CAB Oll632CAB 
S11t1Fue DIIWOOO Dfff3Wl6 

FlllbJi Fik DH63:281$ DK631 IIO 
tost-Vt1~ DH63?CAA Oll6J2CAA 

,,._ Rclum Eno, (In.} NIA •I 
Coir.menu t-:61'illl!pim >Jl,f~i,ai,, 

JdiUlllna>l 
........ _ 

Loaln QoroUoP Notn; 
For los IUIIJ I dv-oQgh 10 (010 IS ft), a plaittc sleeve was pw:ed ovu lhc tondu aod ~ e to pm'Clll i cmal 
"'ffll i111tiotl from 1dbains ro tile cquipnent. t,o,uing -..-as conduc1 with a CMtnli= on eod, totnde. 

feuuremtaes art rcfcn:n«d 10 gro1111d sirrfa.cc. 

,\• alysjs Notg; 

I .mtys1: IP.D. llenwood I Dlltl I 09124/07 010-HOLP l.6J1 Re v. 0 

Pre-tun aDd post-run ,...roauiQn.S for lhe loasi:nl S)"$I wuc pcrfonncd be ore and aftu ~ ,day's dlla 
acquisilloa. A~ ailaia -..-ere for all syst=s. A cuing com,cdom for9-lt6--in.-chiclt cuing was applied 
to c spectral lo& dau (SOLS and HR.LS) fiom tbc srout>d rudxe ro I S ft A casi~ correcti011 for 112-in. lhiclc 
casins -applied ID SOLS data.ecquind below I S ft. 

SOLS Bild HRLS s~ MIC proeffled in~ mode Um& APTEC SUPERVISOR 10 idclltlfy illdi 'dew c:ncra>' 
pem tl1ld ~ QOII t ,-. Cootmtlllitotu were ~c;ufa,d. wifh EX wooohm 1a11p identified as 
GI EMe)il7 .xis and 04Wul)'07 for the SO LS and O I CNov06 .xis f01 the HRLS using erffleia,cy and 
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a1A/,Ji,JJ«I J 9.59 

HGLP-U>R-o90 
cornictions iorcasing and dead tinte., deteJtl'.lined from annua.l calibratioos. Where dca~ rim~ ls ¢X~S$iYe, HRL-S 
data (with and without tile internal shield) are substituted for the SGt.S dan. Moisture data wero converted to 
volumetric moistare using calibrations acquired from 6- and B-in. cqi!Js$, Thnefore, tbe data 11.quir~ in ihc 10-in. 
ca5ing (0 to 85 ft) arc oot accunit.c and indicate only relative moiscure changes and the data below BS rt 11re based -Oil 

calibrations. There i, nc;i Clli~,i ft>r passive nell!trwt <la1a lh.&1 ~ rcpornd in @111113 pci 5C'COlld, 

&sulm and Intiemrdationti 
Q,13? is detected in this borehole at the ground surface and from Jg to 86 ft. The maximum conccntratiOII is 
measured a1 approximately 2 million pCifg 11 27 .5 fl in depth. However, becauc the oonlaaninal:ion appears: to lie in 
• thin inteival (probably O.S fl or lc:ss) th:is usay could be 1iJ11iticantly underestimated. The calibration of1he 
logging system rtspouc is based on an infinite, uniform distriboutioo that is nol conr.iw:nt with thin bed responses . 
Internal casing C011tamination appeers IO be .re.fleeted in lhe data. Concen1nllinn dim be.low 2g ft most likely is 
solely due to casing contaminlllion rather than con11tmination in the formation. 

From 21 to 24 ft, and again from 32 to 37 ft, Cs-137 C011¢tlllr'Miem dctcrm.incd from the SGLS are about an order of 
magnitude higher ilhan (hose detcnnincd by the HRLS. In thCIC intcnals, the values are al or below the low end of 
tbc RR.LS m-ta!\IJ-emen! r.\liic and the SOLS v alucs arc considered more reliable. 

Moisture data ret)~ ,om, lb.in ill1"1Vllll-o!lligbtly higher moia-11lrv ~0111.mt. The dala. from 282 (O 302- ft rdlcGt 11 
relatively lartte intet'\•af ofhi&}ier moisture that coincides with an intanral of high K-40, U-238, and l"h-232 
co~1T&tiom !hat rcprCKDl a litho-lo_gic chango. Tho rofmively high moisturt rqm:s011110d at approximall:ly 27.5 ft 
may not be accume. The detector is inf.hlell«d by Che extremely high gamma activity at this deptb. High moisture 
is imli1:11cd i111hc cllla &QQlliJ\'ld io July near the bottom of the extent of the first casin& S1ring al approxjmatcly 85 :ft. 
It is bel ieve.d this moistu~ is the result of atecmpts to s"'lb lhe borehole to :remove internal contamination mher 
than fo,mation moisture.. It is not known if the relatively high moisture between 85 and 92 ft is also an artifJct of 
ti.e swabbing;. 

Passive nelllroo logging was performed in the boretiole. This logging. method has bec:n shown to be c1fective in 
quaU13tively-detec6og :zonc:s ohlpha-anittinJ contuninam, from ~-ondll')' ne11tron flux generated by the (~,n) 
reaction and may indicate the presence oflrlnS\lranic radionueU<le.s. Many transuranic- radioouclides deeay 
predomimmtl'/ by alpha par1iele emission and the pa.ssiveneutron system may be usmil IO iaentif)' lhecmtenccof 
these radionu.clides when no g-111ma emissions arc a.vailablc for ddection. There is no talilmition for this 108(!ing 
system end the data provided. arc to be used <fualitativel)'. 

The p1$$ive neutron indicates appro:ximat,cly I 00 cps. at Z7 .5 ft. This count !'Ille ls believed to be inftLJC11ccd by tile 
hi8h ganuna ettivity at tlu, depth rather ltW1 rqreser1ting the ex:imnce of lllpba emitting contaminants. The count 
rale exhibited by the pa$!1ive neucror, logging is subtnseted from 'the moistur-c COUil me data acquired at. the same 
depths to bctt er approximate lbe true moisture content 

Tu~ rcpat smiom-b- chc SOLS, NMLS, aod PNLS lndi~c good agrc:cment. 

List or rtota: 
Manmade RadionucJides (2 J)llfCS) 
Natural Gamma Lo_gs (2 ~) 
Combination :Plot (3 Pa&CS) 
Combination Plol (0-325 ft) (J page) 
Total GiUruJI•.~ Moisnni & Passive Neutron (2 pages) 
Total Gamma & Dead Tbne (2 piq:ei;) 
RopatofManmade Radlonuclickf (l past) 
Re,peat Secti011 ofNetural Oairuna Lop ( l pa~) 
Repeat 9fM,~ ~ Pmiw ~troa (1 pag.:) 
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C5515 
Manmade Radionuclides 

137Cs (662 keV) 
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C5515 
Manmade Radlonuclldes 

m Cs (662 keV) 
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nt1tb.lirhrd .J!)J.9 

HGLP-U>Fl-09C 

C5515 
Natural Gamma Logs 
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Man-Made 
C5515 Combination Plot 

Radionuclldes 
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C5515 Combination Plot 

110 • 

uo 

1JO 

11U 

1~ 

,.. 
I 
EN 

1!!0 

110 

200 

216 

ffl 

z.,,...,._...,_Gteund-

Page 10 

D-10 

HGLl'-lDR-otO 

IIU 

I I 121) H: 130 

--- 140 
I I . 

I 
I 1 

-1--1-- uo 
I I 
I I I ·~ 
ft i 

1101 
0 

,-t- 110 

I I 
-'--1-- -,n 
I I 
I I 
I I 
•-- - - nn 
I I I 
I I rr 1-- -
I e I I I 
> Ill 1' 

Cfl• 

:Ml 

220 



2:IJO 

lMO 

210 

-

Zffl>-•Gioor•-

SGW-35574, REV. 0 

C5515 Combination Plot 
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C~515 Combination Plot 

IS tA 

"°"' ' '~, . 
t-0 Lt t i 

i:Cl't 

1'1ge 12 

D-12 

HGLP-l.Dll.fiCI 

,-+-
I I r-.+ --r -

I 
I --r-

I I 
• -+-
L_L_ 
I I 
I I 

-t--1--

I I 
I ,--r-
I 

-L-

,.. Kt 
t,sl!te( e••f&ce• t•W l I I I I I I 

w tO" 10' tJ' IO' ,... I Ill II 
~~) .,._._ 

6'() 

llO 

1-:-0 

1:20 

1-40= 

1i9i 

! 
IIOO 

)0:, 

220 

H O 

2$0 

2r., 

31» 

,n 



SGW-35574, REV. 0 

a111/Jd,d J!)J!) 

HGLP-LDR-o90 

C5515 
Total Gamma, Moisture, & Passive Neutron 
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C5515 
Repeat of Manmade Radionuclides 

C 
Cl) 

~ 
t 
~ 

69 

70 

71 

72 

n 

7,4 

7~ 

78 

77 

78 

79 -

80 

81 

e2 

33 

"4 

BS 

I 
I ----------~----------1 
I 

----------~ ---------
' I __ _ _____ _ _ ...J__ 

I 
I 
I 

-------- ..... --•--- - -
1 
I 
I -----------,----
' I _ ___ _ _ ____ ...,L __ _ 

- I 
I 
I -----------1-
1 
I 
I -----------;--
1 
I 

-----------1--
1 

l .t,. ~ ?Nt Data r-, 
-----------;--=-=--

69 

70 

71 

72 

7l 

74, 

7'5 

71!; 

n 

78 

79 

80 

8! 

a2 

e3 

~ 

85 

M ...__..._..._,_,_.L.Ll..1...1---'---'--'-'-'LI.1JU.. 86 
10 1 1ot 

pCi/g 

Page 17 

0-17 

1-0l 

C' 
G) 

g, 
t 
~ 



70 

n 

74 

76 

78 

80 

82 

84 

116 

ci 
~aa 
r: 
D.90 
~ 

92 

9-4 

118 

PO 

100 

102 

1D4 

,oe 

108 
1$ 

SGW-35574, REV. 0 

C5515 
Repeat Section of Natural Gamma Logs 
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C5515 
Repeat of Moisture & Passive Neutron 
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E1 Well Summary Sheet for Borehole C5570 

WELL SUMMARY SHEET 
Stal1 Date: t; ,- o"l l Page_L ..L 

.) WellfD: 

Anish D:ite: ;.,/,Joi 
l-'S'?':lo Well N1mG1: A. :>-. v,.,. <,\,,.. 

I 

Location: )\L.-A • ~ f . .ri\.. -i--.~. Profe,c!: A. 'l. /.,.,','lo -r: .. ,..._,lr(._"'1,r,..,-. 

Pnipe~ By: J. ~...... ,, A ,,, .,..., .11 I oa1e:lj /,.,/~ Revtewe<f Sy: 
u loa1:e: 

S;cNtut6: Al/,f)r{ };. ~ JJ, I 
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F1 Well Construction Summary Report for Borehole C5570 

Slat1 o,,;., ~1::11 ... ~ 

' 
WELL CONSTRUCTION SUMMARY REPORT 

!ihit,tOa:t. "''"~ I Paoe...LotJ_ 

....... ,o: I .,<;;s1<> W.-Nflml: lL"lP, I a."""">lffilta l OC:.Ucn: l.1 1...-A,1 1..:1.., -.f! 
PJn1oet• A. "l f •. :.-. ,:-._. ...... ~, .... L:- .... Olww C'.tlnl!Wim; l ... . L. • \"I l,.tzA.v.. 

o~-~--=~.c 1 - . : . /I • ,.., •. 1"., , (L ..... . ..._', ~lolji): .-) . 'i-:la.-, 
Orilo<: \J.\\u f~~l!.\r-A. 1t',,MJ. ... ::- ,_:_ ·- • · ..... ~lll'l~ne 

nw<>IWn' CAIIHO AND MILL OEPTif Oftll.UHG METHOD HOLE DIAMITUt (In.) I INTUWAL t'II) 
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G1 Geophysical Log Data Report For Borehole C5570 

St O l le r auw;Jm/ J!JS!J 

Hanford Office 

C5570 
Log Data Report 

Slee: 
261.15 

TOCl!.lewadoll 
ot l\'llilible 

PordH!lc N01e.,: 
Tho logging enginm m~rN 11K ~ill& diametcn wing 11 caliper and stul tape. 11..: dril fer provided the 
casing de:plh. ing dA.u acq1tisition is referenced to the ground surliu:c:. 

Logging EgyJpmnc 1nrormItjo1; 

Loul•I ysten: Gamma IN I Ty~: 
SOl.5(60%) 
SN: 4STP22O10A 

Err«tlft Callbnci.• D•tc: 02/20/07 I Callbratlon Jteftrot11«, IIGLJI-CO-iUO 
I r,...... r..-.«dare: HGLP-ldAN-ooz.. Rev 0 

L6alq S)'df•: Gll!MII IC I T,.pe: ~9-AJI• 
EIJediR CaUltraliH Daw: l l l22/06 I C.libraUN Rdett•a: HOLJ>-cco()4 

I 1-la• PrwNluc: HGLP-MAN-002. Rev 0 

Spc;ctnl G•mma J.oniPC SUtcm <SGU> Log 8101,rorm1Uo1; 
1-·a•n i1• ,t •211-, ,. ,.., U1: 

DIR OM)2/07 05/02)07 
LouJna J;n.;ltlttf !ilN,t, Snm 

Slanlllrtllll(ft} ~ -5 23.S 

I I 

!Finish n,,,,,d,, (ft) 2:3.5 o.s 
Counl rune (a:c;) 20 100 

Ll-'Lal R R 
Sbiold IYIN) N N 

MSA lnlenal lftl 1.0 1.0 
fl/min NIA' NIA 

l'ro.Ve:lf'ic:atlon AN052CAB ANOS2CAB 
Sranfile AN052000 AN052012 
Fla.hh File AN052011 ANOS203S 

Post-V ctlflcaion AN052CAA AN062CAA 
n-th Return P.nor (in.) NIA + 0.25 

c.ommcnts Highr&le Gain 
hilrval: dud ~USll'l'l&flt 

llme>4011t afterfile-027 
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HGlP-LDR-071 

Htcl! Bite Logging Smma <HRLS} 1M Run 1nronn1tion: 
1.-R•• . •\.~ j .· . "R-.1 ... • ",W', :.1! 1!-.• ··~•,.;,. 

Dale 05/0V07 05f02107 
,,....,;,,.,EMi:ncet Pearson Peareon 
Swt Denlti (ft) 34.5 29.5 

tinisb l\..ntl. ((\) 23.5 MO 
C-ounl T111111 (sec) 300 300 

Live/Real R R 
Slaield!Y/Nl N lntemal 

Sum,Jc lnlerval (ft) 1.0 0.5 
IVmin NIA NIA 

he-Verification AC173CAB AC173CAS 
Stu1File AC173000 AC173012 
Finish File AC173011 AC173019 

Post• Vc:riflCdion .AC173CAA AC173CAA 
Dailb Retllm Error (in.) -0.5 NIA 

Commem. Fine gain NotlneQWi 
~imenc ad,\ntmerrl 

after ftle -000 

Logging Operation Notes: 

Logging was conducted with a c,cntraliw on nich sonde. Measurements an refucnccd to ground sur:facc. 

Analysis Notes; 
I Analyst: t P .0. Henwood t Date: l OS/03/0 7 Rerercacc: GJO-HOLP 1.6.31 R.cv. 0 

Prc--ran and post-nm veritication.s for 1hc logging syst ms were performed before and after da1a acquisition. 
Aoeeptance criteria were met for all s~en,s. 

A casing conection for S/1-in. thick cuing was applied 10 the 1pcclrll log data (SGLS and .HRLS). 

SGLS and HRLS spectra were processed in batch mode usi:nJ APTEC SUPERVISOR 10 identify 
indivi,dual energy peaks and dctcnninc COU11t ralC$. Concentrations were ca.lc:ulatcd w:ilh EXCEL 
worbhcct lt.mplaica idcnlifiQd &S GlNfeb07.ldJ f9f the SGLS uid GlCNov06.xb for lhe HRLS usins 
effic:iency functions md corrections for c:asjn and dead time as determined from annual caJibrations. Dead 
time corrections arc applied where dead time, GXtttd approximalCly 11 pcn:ent for bolh the SOLS IDd 
HRLS. Where dead ti.me is excessive HRLS d.tta (with and without tbe internal shield) an substituted. 

Rgglts and 11 &erpm,dops; 

"'Cl is detected in thi:s borehole from 11.S ft to die bonom of the borehole (34.S ft). lbe maximum 
COflcelllJ"ation is measured at approx.imately 20 million pCi/g It 2 7 .S ft in dcpdi. However, because the 
contamination appears to lie in a thin i.nte,v.al (probably 0.5 ft or less), this IISSII)' could be significantly 
uftdetestimated. The calibration of the logging system response is~ on an infinite, uniform distributioa 
that is not c-.onsistcnt with thin bed raponse.s. 

The repeat sectiOfl (Of the SOLS indicates good aarecmenL 
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Natural Gamma Logs 
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C5570 Combination Plot 
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Total Gamma & Dead Time 
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H1 Well Summary Sheet for Borehole C5571 

WELL SUMMARY SHEET 

Well ID: 

Signalure: 

1---------------.---------, Depth In>--~~----------------< 

Description 

( 
f 

Diagram Feet Lithologic Description 

\O 

.lo 

'5o 

A-6003-643 (03/03) 
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11 Well Construction Summary Report For Borehole C5571 
' Stot10.1t: ~Ii) .:i. 
WELL CONSTRUCTION SUMMARY REPORT F lntoh OMt ., h ro"l" 

Peg, J 0 ..J._ 

1'1'--' Kl /~'S°S~ I w .. ~.- -,J/,,. _ IA-'J.I m-' Arwr,u--nar. l.oc.lllOfl• lU .. . A- J I , -". l "' ,1. ,. ,.2 11:Y ~ 

Ptoi.ct. li t. , A • '.l I T<I...... .t.. 'i? ..... \.. . '- 011,et r-..i.1· L...... ,,. _ C:..l l•A -• LL.JI ... 

I Mlirol! C'aMa,,,; L.. ~ .._ ~- ~ • ~ c. \ , __ Id., _ t1 I \ Gea!Oi1tltt~ . '--~-. ,.: .$....>~,~-~ 
I 

o.1...- ~ .. ,._ 
TnlPOAA!'Y CASINO AND DRILL MPTl1 DR!WNO IIETHOO HOLE OIAIIETll'I l'IIL) / IN-YEl'I\IAJ.. (II) 

•&luJOra<NIUl t. Po, f t lnleo-4 -0.D.A.p , 
_._ , __ 

01!./Nlel F1'lm ... 
""J r}, . •;.o/.,J"-. ·•~n ~-~ l:11'.C. •-- 'u ",(,_•~ C.~ Tool: CX-or .l•~ IO 

- I -,l-, 4U . /i2h . .I.. I - . - ~ 
~:., ..,.'From~ .. ~'t[o-. - AltRd.arv- --. . -. ~ Oamelet from _, 

- • r .a.1 . I ' '1· -· 1 fl, .I fL-•• lli-!tf .3 ¥ .. .. f ron, o .o ., u:,.o 

----- . "· -•·-- ' ~ 01 ...... 00, - Fr0tn - IO -
"lndic,r. W.J<JH (W) • Ru.,, Joint ( flJ) Col;plff (CJ £ 7N'Hd o .. iv,, OlamtOtt - F'°"" ~ lq ----- ~,.~ 

- ~ - ~ 1 . 1.1., -~~ ; 1..1.,.. ~ ---- ' °'111,., A IMI· - ., .l.. • I 

Tl>'.al O.- ,,._: 1.,,.,..,1..,._ Hole Ola ft) TD. ~,1 .. ., ' -,sJ,A -Total Ami, OfW.U,, MdeO "'-"""' Orlh,v.-

Wei Slfa.-.hlnen 'h t : RA,~- _,,J/!t - &atlcw.:erLewl· - ,J • .,. l0t1t· ·"''"' -I 01:0PHYSICAL LOGGING , , 
SC>lldoa (tyrl lmeM I o ... Se1111t1~I lntor11al Dato 

L .l ,, k.,,_<,) 0 ,<> -~ ~ i o:i iQ • • ., t (~,-\\ .<,'\ Jl&... . ~ 8 I C"'f 

tl•,1. t>.l.. (il,f,.u...', .iw,_ . _ll,._Q_ ,. 1., A~i1.a1J..~ \_ 

..i.-ll-- .._.tll ,.~ • .r ... .... ,.:-i .R.:JL - ~ 1 11\c:i-J. .... ~~ ,,,-1 
C:OMPLETI!D W-ELL 

$~flltml Depth Thte-1!. ~ Tyi,. 
l ntffial 

Volvmt 
11m --~ Sin 

- - ~ ....... Ill..\~/,:) , I •J ,1.:.oc. ~· . "'~ ~ !.,.!" :"1" 
~ / ~ ... ,~~ A l- ' D•.°i ' • .O--'.O'.' "·-' •• ,A.._ 
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✓ l --- I,..........__ ~-11 L . - ·- _"\ - ol LI,,~ ' I 

------ .,...... ® ~- 1 .. 1.,., ..l ..lr ------ (J!JI' I I ~~ ... ~ '11"1°'f 
MU.5URYIY OATAfll a,plleablt) 

h ' ,.... u . ._ \· - ·r....J.. .~~ ... .. .. -.\\ ~C-""' E.--iiotc - l . I..., -- L. Ii:,.- I ., 
- IA. ... !.. . -w.- -1"-CoonllnldH; tlnoas- Maiu• E-Uon: 

OOMto'IENTS J ~EMA~KS 
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J1 Borehole Log for Borehole C5571 

BOREHOLE LOG 

,. 

J-1 

' "'> 

I 
.I 
I 
I 
I 
I 
I 
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K1 Geophysical Log Da~a Report For Borehole C5571 

St o l le r nJJtJ,/jrfxJ /!159 

.Hanford Offia: 

C5571 
Log Data Report 

Sil«1 216-A-ll 

Not avllibblc 

ca Au 1nrorm1t1on: 
:Sckl/ap • Oeltt' Jiilidc '"" -~,-"-• - - . 

Ca,iHTYIN! ' 1ft) DiaMdttll'.ta:l Dlanoctcr lla,l . nklut- 1111.l Tonlft'I ilMl-nn . 
Threaded Steel J.75 6 s 1n L?.i 60 

PVC 3.9 4 1/2 41/4 1/S 3.9 60 

8()rehole Notes: 

The direadcd steel cas:ing was internal!)' oontaminat.ed. A PV,C liner was introduced insid-e the steel a.sing 10 

prevent the lowng equipment from bc:lng contaminated. The PVC casing thidcneu was measured b-y the logging 
cng;inetr. The s&ccl easing dimensions were ,determined from tbt driller. Growid 1urlac:e :i lhe :z:ero ft dep1h 
relerence for dal • acq11isitioo. 

l,oJKJng EGUIDmCQI Information:: 
Leaiill 5yalflll: Oammal 0 

Eft'cdlYt Calibl"llliotl Dako I ll.22J06 I CallbntlH Rdtrt.att: 
I , .-1.. l'roce411rC: 

LealqS~: <lammalC 

E&cth-. C.llbnii.a Date: 111.22M I &111,ratloe Lfn-.K-e: 
t •--•Proud•tt: 

i..sr,,s,..._: Gamma• H (wiJb Am.Be~) 

Effe.c11n CallllnltlH l>ak: I 1/22J06 I 1 :a-..t1,oa Rdrnto«: 
I ,_ rrotfld•n: 

Elkcth'c CaDnlil1 il'.bk: l l/22J06 I CallbnliN Rdmlc,c; 
11-rnac1.rt, 

Page I 

K-1 

i TJpr: 
SOL:s 35"- HPGc 
SN: 34-TPI0951A 

HOLP.CC-003 
HGLP-MAN-00!. hv. () 

I Type: 
HRLSpwurHl'Oc 
SN: 39A3l4 

HGLJ>..CC-004 
HGLP-MAN-002 Rev. 0 

I Tfpe: NMLS 
SN: H3l0700JS2 

HGL:P.cc-oo2 
HOll'•MAN,002. Rev. 0 

HOLJ'-CC~2 
HOUP- ·• Rev. 0 

Mc<lellan 
36.0 
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HG.LP-LOR-OU 

•-R•• 5 ' ·' 7 ' .~, , " 
Finish DeDlh_ <IU 12.0 37.0 59.0 51.0 
Count Tune f sccl 200 2:0 200 200 

LM/Real R R R R 
Shle 1d CY 00 N N N N 

MSA ~.n!CrVal Cftl 1.0 LO 1.0 1.0 
ft/min NfA NIA NIA NIA 

Pre-Verification AGJ31CAB AGl31CAB AGIJICAB AG131CAB 
Start Flle A0131000 AGl31013 AGl310'40 AGl3106'4 

Finish Fiilc AGl31012 AOl31039 A0131063 AGl3107.I 
l'ost-Vcrification AOIJJC.AA A013 .ICAA AGl31CAA A013lCAA 

Deolli~ £nor (in.) NIA NIA NIA NIA 
Cammcots No flnepin No fiMpin No fi.ncpin No fine.pin 

adjustmcn1 adjustment Dead edjldlm"11t ec!Juscment 
1ime > •O% 

Hit:h Bak Logging System CBRLS} Log Rap, 1nrorm11Joa; 
I.-.R•• ' ,. It II ' 

,. , 
JZ . UR-1 ~· ~--

Daie Ol/02/07 08106/07 0&/'06m Ol/06/07 OV06,107 
Louin<r Eti11tineer McClellan McClellan McClellan McClcllu McClellan 

Start:DcllCh (ft) 11 .0 14.0 19.0 23.0 19.0 
F'm.isb Dmth (ft) 15.0 20.0 24.0 37.-0 23.0 
CQt,,,it Time (,cc) 300 300 J O 300 300 

Ll-'Rcal R R R R R 
Shi;ld <Y ~) N N N N Y (intenw) 

MSA Interval (ft) 1.0 1.0 1.0 1.0 1.0 
Nmm NIA N/,\ NIA '/"IA NIA 

J>re. Verilicarion AOJ7-6CAB AOITTCAB A0177CAB A.Gl77CAB AGl77CAB 
SlllltFile A0176000 i\0177000 A0In007 AOJ770I ) AQl77021 

Finish File A0176004 AGl7?006 AGITTOl2 AOl770?7 A0177036 
Post.YcrlflCZtion A0176CM A0l77CM AOinClv\ A.0l77tCM A0177CM 

Deo'lh Rerum Eno, Cin. l 0 NIA NIA 0 0 
Conm1'n None Noac Dal Time > 40 % NOM f ille gairi -1jllfl1Jle!II 

aflier file -0211 

Newtron Motstvrt Logipg SUlem CNMLS> Loe Bua Iaroan•tfoo; 
t...R•a • ·-. J 111-1 ' + . .- '":"';' . 

Date OWII07 08/01/07 
,_,,..,i...,,:...,.;,_. s- 5.,.,. 

Sllrtf>mhfftl 0 16.0 
f"lllidl llemh (ft) 59.25 26.0 
Coull( Time (tca) 15 IS 

l.mfRca.l .R R 
Shield (YIN) 'N N 

MSA Interval (ft) 0.25 0.25 
ft/min NIA NIA 

Pn:-Veri5c:a'lion DH642CAB DlkS,42CAB 
StlnFlle DH&42000 DH64223S 
F'wsll File DH6-42237 DH6•2271 

Post• Verifiaation DH642CAA DH642CAA 
Uf!lDI Rffilnl Enor(iD.) 'NIA 0 

Commenu None None 

Page2 
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HGLP·LDll-G1!6 

fasstve Nt•tron Locdoe Snttro (1NLS) Loe Run lq:lormation; 
I.MR• 3 , . Kmnt M·· ":· :,:-.,:· 

Dale O&IOlm Ol/01/07 
Ullll!:DIII f; nojneer SDllZ. Sum 

Siart O.,,,,h (ftl 0 l•.O 
Finish l'»nrt, fft l ,9.0 23.0 
Count nmc (sec) 60 15 

Liwlttal R R 
Shield tv/Nl N N 

MSA lnltl'Val tftl 1.0 01S 
ft!mt11 NIA NIA 

J'r?. VerifiCltioo Dl36S2CAB 0ff6j2CAB 
Stan File DH6S2000 DH652060 

Finish file DHM21>-'9 DH6j2096 
Post• Vcrificllliori DH6S2CAA DH6S2CAA 

Drnlh Return Error (in.) NIA 0 
Comments None None 

Loa!o1 Operation Notes; 
Loggins WI$ cond uetcd with illO centrolizer on the sondes. Rcpc:at s,cctio111s Wet"e acq 11iml 10 evaluate gystem 
perfo~. 

A'•a!ysis Notes: 
I Aaalpt, j Henwood i Date; i 01/1 S/07 GJO-HGLP l .6.31Rev. 0 

ln•run and post,run vcrifir.ation& f.or die Ion.in& w 1em1 wi:rc performed beforo alKI after ea~b <h1y' 1 dl!!t! 
acquisition. The u,cepc1111oe criteria wett me<. A combiMd casing correction for 0..S-in. thick s:teel c.asing and l/8 
in. lhick PVC wing w11 applied 10 the lpCCtral Jog data. C.Orrection for th11 steel wing w15 derived from 
calibration da1a. A model was developed to determine the c:orrectio1:1 for the PVC ~ing. Tiu:re is no available 
caJibmi on fo.r !his casi11,g ooniiKUflltion to correct moistu:re data to perr.ent volumetric moisture. Therefore. the ®to 
are reponed in counts per second (cps). The passive neutron data arc alsc> qualiwivc and are rq,oned in cps. 

SOLS a.nd HRLS spec11'11 were processed in batch mode 1uing APTEC StJPERVISOll to i-dentify ind ividu•I energy 
peaks md dclcmlinc ,oWll ram, Coomilrllion, ~ qi.jeu~ wi1h EXCEL work:sheel tempJ.1te$ identified m 
G J GNov06.xls 111d GI CNov06.xls for the SOLS 113d HR.LS, respectively• usin1 eftidcocy functions and con-ec;tioos 
for wing. wat«, and dead time a., dctamlncd tiom annllll Gal ibrations. Where dcld limo~~• 4--0 pm:mt, 
HRLS data an: sub,stltutcd for the SOLS data. Where the HRLS dead time exceeds 40 percent, llRLS dala acquired 
using 111 in1em1I shield are 111bstitu led. 

Bn•Jt1 a•d lelttRrffit\011; 
Cs,,137 was detccled lhrou&ho11t this borehole "'°l'lllCIUrllioas ranging ti-om O.J to J,J m·uion pCi/g. The 
maximum coracenlntion was measured• 21 ft in clepdl. :Because thue is known IO be internal contamination in this 
bMhole, concentration mcanutd 11 I pCi/g or less is probebly not 'tlalid. 

Moisture data indicate very little variati0111. It is noc known 10 what degree the pVC casing that contauu signifJeant 
h~gen and chlorine cootent affecu the mca.s11mnent, which nomwty responds to the h)'drog,m COJllalt in 
fommion ~ - Additionally, the instrument is JCRSitive to gamma ray, when the C.-137 oontcnt exceeds 
approximately I 00,000 pCi/g so th• the count rate data could be slightly over estima.tcd bctwee:n 15 and 21 ft. 

The passive neutro11 count me data indicate slight clcvati<>n (l.c., 2 eps) bctwccn JS and 28 ft. In llit ibte!'IU of the 
high gamma activity caused by Cs-137, elevated readings c:ould indiwc the existen«i ohlpha emitting 
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radionu~lides interacting. with light elements, .referred to as alpha • neutron reactions (a,o). TI:iesc: reactions create 
ne11tron activil)' that may rcOect the existence of transuranic mdionuclides ,uch as Pu-239. However, in high 
gamma activity %.OM$, it cannot be ,determined with certainty whether the elevated neutron oount rate is caused by 
these ~tiona or is '7111$ cd by the bigh gamma IICti vity. Logging expmeo~ suuc:m, in dii$ case, the apparent 
netrtron activicy is actually caused by the gamma activity. 

The repeat sections generally indicate good agreement of the naturally occurring KUT, manm:ade radionuclidcs., and 
moi$tUl'e and passive neutron c;:ount rates . 

Ipt ofl,-Og.Plota; 
Deplh Reference Is ground surface 

M1111nad>O Radionuclide, 
Natural Gamma Logs 
C.ombination Plot 
Total Gamma & Dead Time 
Moisrure & Passive · eutron 
Rq,eat of Manmade Radionuc Udes 
Rq,eat S.eetion o(Natu.ra I Gamma Logs 
Repeat of Moisture & Pa:ssive Neutron 

I GWL - ground- loel 
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C5571 
1Ma nmade Radionuclldes 
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C5571 
Natur.al Gamma Logs 
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m11blu/,d l!J.59 

C5571 
Total Gamma & Dead Time 
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C5571 
Moisture & Passive Neutron 
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C5571 
Repeat of Manmade Radionuclides 
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C5571 
Repeat Section of Natural Gamma Logs 
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C5571 
Repeat of Moisture & Passive Neutron 
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