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above ground surface 
American Recovery and Reinvestment Act of 2009 
below ground surface 
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Comprehensive Environmental Response, Compensation, and Liability Act of 1980 
CH2M Hill Plateau Remediation Company 
U.S. Environmental Protection Agency 
U.S. Department of Energy 
Description of Work 
Data Quality Objective 
Formation (formal name) 
formation (informal name) 
feet 
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Hanford Environmental information System 
Mercury 
Horse Power 
industrial hygiene 
identification 
inch 
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METRIC CONVERSION CHART 

Into Metric Units Out of Metric Units 

Jfyou know Multiply by To 1<et If you know Multiolv bv To J!et 

Length Length 
inches 25.40 millimeters millimeters 0.0394 inches 

inches 2.54 centimeters centimeters 0.394 inches 

feet 0.305 meters meters 3.281 feet 

yards 0.914 meters meters 1.094 yards 

miles (statute) 1.609 kilometers kilometers 0.621 miles (statute) 

Area Area 
sq. inches 6.452 sq. centimeters sq. centimeters 0.155 sq. inches 

sq. feet 0.0929 sq. meters sq. meters 10.764 sq. feet 

sq. yards 0.836 sq. meters sq. meters 1.196 sq. yards 

sq. miles 2.591 sq. kilometers sq. kilometers 0.386 sq. miles 

acres 0.405 hectares hectares 2.471 acres 

Mass (weight) Mass (weight) 
ounces (avoir) 28.349 grams grams 0.0353 ounces (avoir) 

pounds 0.454 kilograms kilograms 2.205 pounds (avoir) 

tons (short) 0.907 ton (metric) ton (metric) 1.102 tons (short) 

Volume Volume 
teaspoons 5 milliliters milliliters 0.034 ounces 

tablespoons 15 milliliters liters 2.113 pints 

ounces 29.573 milliliters liters 1.057 quarts 

cups 0.24 liters liters 0.264 gallons 

pints 0.473 liters cubic meters 35.315 cubic feet 

quarts 0.946 liters cubic meters 1.308 cubic yards 

gallons 3.785 liters 

cubic feet 0.0283 cubic meters 

cubic yards 0.764 cubic meters 

Temperature Temperature 
Fahrenheit (°F-32)*5/9 Centigrade Centigrade (°C*9/5)+ 32 Fahrenheit 

Radioactivity Radioactivity 
picocurie 37 millibecquerel millibecquerel 0.027 picocurie 
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1 lntoduction/Scope 

This borehole summary report supports the Remedial Investigation (RI)/Feasibility Study (FS) process for 
the 100-FR-3 operable unit (OU). It includes summary of all activities and general information common 
to the installation of 2 Temporary Monitoring Wells and the Drilling of 1 Characterization Borehole; 
C7970, C7972 and C7971 respectively, see Table 1 below. These wells and borehole support the RI/FS 
process for the 100-FR-3 OU. The well drilling activities were completed in compliance with 
Washington State Administrative Code 173-160, "Minimum Standards for Construction and Maintenance 
of Wells" (WAC-1 73-160). Well site activities and geologic logging were performed in accordance with 
CH2M Hill Plateau Remediation Company (CHPRC) procedure GRP-EE-01-7.0, "Geologic Logging. " 

Table 1: Borehole Information 

Well Name Dates Flnal Clvll Survey Data 

Borehole Dept. of Elevation Total 

ID# Ecology Easting Northing of Brass Depth 
Start Finish (m)• (m)8 Marker (ft bgs) 

ID# (m)b 

199-F5-55 C7970 AAO 02/09/2011 02/18/2011 581076.10 147797.57 126.811 50.0 
516 

- C7971 - 02/10/2011 02/1 1/2011 580158.59 147192.84 122.14 33.5 

199-F5-56 C7972 
AAO 

02/15/2011 02/22/2011 580440.62 147556.36 127.215 50.9 
513 

Notes : 
• 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 
ft bgs 
ID# 
m 

below ground surface. 
feet below ground surface 

(borehole) identification number. 
meters 

The 100-FR-3 OU is the closest of the old Hanford Site production reactor areas upstream from Richland. 
The 100-FR-3 OU encompasses an area of approximately 2.8 sq. km (1.1 sq. mi). It lies predominantly in 
the north, northeastern portion of the Hanford Site, see Figure 1. Borehole locations are identified in 
Figure 2. 

These boreholes were installed and sampled under the direction of the following driving documentation: 

• DOE/RL-2009-43, Sampling and Analysis Plan for theJ00-FR-I, 100-FR-2, J00-FR-3, 100-IU-2, and 
100-IU-6 Operable Units Remedial Investigation/Feasibility Study, Rev. 0(DOE/RL-2009-43, 2010) 

• DOE/RL-2008-46, Integrated JOO Area Remedial Investigation/Feasibility Study Work Plan (DOE/RL-
2008-46, 2009) 

• DOE/RL-2008-46-ADD4, Integrated 100 Area Remedial Investigation/Feasibility Study Work Plan 
Addendum 4: 100-FR-l, 100-FR-2, 100-FR-3, 100-IU-2, and 100-IU-6 Operable Units (DOE/RL-
2008-46-ADD4, 2010). 

• SGW-46025, Description of Work for the Installation of 21 Boreholes and 2 Temporary Wells in the 
JOO-Area of the Hanford Site in Fiscal Year 2010 and Fiscal Year 201 l(SGW-46025, 2010) 
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This project is being carried out to close data gaps and address uncertainties in interim record of decisions 
(RODs) for the 100 Areas National Priority Listing sites; except the 300 Area which is addressed 
separately. Data gap closure will support final remedial selections under the Comprehensive 
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA). This RI/FS work will 
also address corrective actions for interlaying Resource Conservation and Recovery Act of 19-76 (RCRA) 
areas of concern. 

2 
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Figure 1. River Corridor Decision Units 

River Corridor Areas 
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1.1 Background 
Portions of the Hanford Site are designated numerically, with the location of production reactors being the 
100 Area. The 100 Area is located in the northern part of the Hanford Site along the south shore of the 
Columbia River. The 100 Area is divided into five groundwater OUs. Environmental setting information 
common to the 100 Area is provided in detail in DOE/RL-2008-46. The environmental setting dictates 
much of the behavior of contamination within the vadose zone and groundwater. 

1.1.1 Initial Evaluation 
The primary sources of contamination at the 100-F Area are the water-cooled nuclear reactor (105-F) and 
the structures (e.g., fuel storage basins [FSB]) and processes (e.g., sodium dichromate process) associated 
with reactor operations. The reactor was built to irradiate uranium-enriched fuel rods from which 
plutonium and other special nuclear materials could be extracted (in the 200 Area process plants). The 
processes associated with reactor operations generated large quantities of liquid and solid wastes. Liquid 
and solid wastes from reactor operations and associated facilities, as well as from the Experimental 
Animal Farm (EAF), were released to the soil column and the Columbia River. Sources of contamination 
include spills, leaks, and past liquid and solid waste disposal sites. 

1.2 Conceptual Site Model 

The Conceptual Site Model (CSM) is a description of the site that organizes the available information and 
provides a summary of the site conditions. The CSM is developed to depict what is known about the site 
history (including process history), concentrations and location of contamination, and information needed 
to support decisions on remediation. The CSM is used to identify data and information gaps, establish 
data needs, and design a field program to address the gaps. 

1.2.1 Geologic Overview of the 100-FR-3 OU 

The following is a geologic overview of geology encountered in the boreholes at the 100-FR-3 OU. The 
only geologic units that were encountered on this project were the Hanford formation and the Ringold 
upper mud unit. The overview includes geologic information from WHC-SD-EN-TI-221, Geology of the 
100-FR-3 Operable Unit, Hanford Site South-Central Washington (WHC-SD-EN-TI-221, 1994). 
Geologic descriptions of the sediments encountered at each borehole are included in Section 3 "Technical 
Data" . 

Throughout 100-FR-3, the Hanford formation overlies the Ringold Formation. The Hanford formation is 
characterized by large to very large cobble to boulder size clasts in open framework gravels that include 
discrete sand lenses, with minor to no silt and clay material. The grains typically are sub-round to round 
gravel and sub-angular to round in the sand grain fraction. The gravel-dominated facies is typically well 
stratified and contains little to no cementation (WHC-SD-EN-TI-132, Geologic Setting of the 100-HR-3 
Operable Unit, Hanford Site, South-Central Washington). The Hanford formation is divided into three 
facies : (1) gravel-dominated, (2) sand-dominated, and (3) silt-dominated (DOE/RL-2002-39). The 
Hanford formation comprises the dominant material throughout the 100 Area vadose zone where 
numerous contaminant sources either have been remediated or await remediation. 
Ringold upper mud material was encountered only in borehole C7971 while drilling activities were 
conducted. In addition to the Hanford formation, some drilling activities encountered eolian surface 

5 
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sediments. Eolian surface sediments encountered during drilling exhibited anthropogenic influence to 
depths no greater than 17 ft bgs. The eolian surface sediments were characterized by relatively 
undisturbed surface sediments typically consist of silty sand to sandy silt. 

6 
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2 Technical Data 

2.1 Temporary Well 199-FS-55 (C7970) 

Temporary Well 199-F5-55 (C7970) is located east of 105-F Reactor on the east side of the 116-F-14 
Retention Basin along the Columbia River. Well installation operations began on February 9, 2011 and 
were concluded on February 18, 2011 . All drilling activities were done in compliance to WAC 173-160. 

2.1.1 Drilling 
Drilling C7970 was done with 10 ¾ -in outer diameter (OD), and 9 ½ -in. inner diameter (ID) rope­
thread, carbon steel temporary casing. A Bucyrus Erie 22-W truck mounted cable tool rig using a 4-in 
drive barrel was used to advance the casing, advance the borehole and collect split spoon samples. The 
borehole was advanced to a total depth (TD) of 50.0 feet below ground surface (ft bgs). Water was 
encountered at this borehole at 42.3 ft bgs . Upon reaching TD a straightness test was completed using 20-
ft piece carbon steel with welded steel wings with a diameter 8 ½-in. 

2.1.2 Borehole Geology 
The only unit encountered throughout the drilling of this well was the Hanford formation (fm.). The 
Hanford fm. at this location extends from ground surface to 50.0 ft bgs, the TD of the borehole. 

From ground surface to 10 ft bgs the material was represented by 60% sand, 40% gravel , and5% silt and 
is classified as sandy gravel. The sand ranged from very fine to very coarse, sub-rounded to sub-angular. 
The vast majority (90%) of the gravels ranged from 2 mm to 30 mm (very fine to coarse pebbles) while a 
small amount (10%) of the gravels were large cobbles(> 126 mm). The bulk (80%) of the material was 
mafic and the remaining material (20%) was felsic. The dominant color was brown and there was no 
reaction with hydrochloric acid (HCl). At 10 ft bgs there was a color change to dark grayish brown (10 
YR 4/2). While 10% of the material was still large cobbles (i.e.,> 126 mm), 30% of the material ranged 
from 2mm to 22 mm (i .e., very fine to coarse pebbles), 5% was observed to be silt, and the remaining 
55% was sand; the sand at this depth has a weak reaction to HCI. 

From 20 ft bgs to 48.4 ft bgs silty sandy gravel dominated. Gravel consistency ranged from 50% to 60% 
and from 2 mm to 50 mm (i.e., very fine to very coarse pebbles). The sand content ranged from 35% to 
45% displaying no discernable percentage trend. The sand ranged from sub-rounded to sub-angular. The 
silt percentage held consistent near 10%. The dominate color of the material varied from a red-brown at 
20 ft bgs grading to a dark grey at 25 ft bgs, and finally grading to a dark grey at 40 ft bgs . At 20 ft bgs, 
90% of the material was felsic and the remaining 10% was mafic. The felsic to mafic ratio gradated with 
depth recording: 80% felsic and20% mafic at 25 ft bgs; 50% felsic and 50% mafic at 30 ft bgs; and 20% 
felsic and 80% mafic at 40 ft bgs. HCI did not react with the material in this range, except weakly at 20 ft 
bgs. The static water table was encountered at 42.3 ft bgs. 

2.1.3 Borehole Geophysical Logging 
Geophysical logging for C7970 was performed by The S.M. Stoller Corporation (Stoller) after TD was 
reached. Spectral Gamma Logging System (SGLS) was performed from ground surface to 46.0 ft bgs 
and neutron moisture logging (NMLS) was performed from ground surface to 40.75 ft bgs on February 
15th

, 2011. See Appendix C for the specific geophysical logging results . 

7 
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2.1.4 Well Completion 
Installation of the temporary well at borehole C7970 took place on February 16, 2011 . Installation began 
by tripping in a 4-in PVC sump (0.30 ft) , a 0.020-in. (20-slot) screen (10.0 ft) and blank riser casing 
(40.06 ft) for a total of 50.36 ft of material . Well installation continued by removing all temporary casing 
while simultaneously back filling with 16.7 ft of 10-20 mesh Colorado Silica® sand. The remaining 
annular space was fi lled using 3.1 ft of 3/8-in bentonite pellets, and 27 .9 ft of #8 bentonite crumbles. The 
final 2.3 ft of annular space was poured with Portland type 1-11 cement, and brass marker placed. Details 
for well completion are shown below in Table 2. 

Table 2: Construction Summary, Well 199-FS-55 (C7970) 

Borehole Static Water 4-inch Diameter, SCH 40 PVC 
Total Depth Level (ft bgs) Well Materials (ft bgs) 

Annular Materials 

Slot 
50.0 41 .0 Material Interval (ft bgs) Size Material Interval (ft bgs) Mesh Size 

(in.) 

Casing 0.0 - 39.7 Solid Neat Grout 
Cement 

0.0-2.3 Slurry 

Bentonite 
Screen 39.7-49.7 0.020 Seal 2.3 - 30.2 #8 

(Crumbles) 

Casing 49.7 -50.0 Sump 
Bentonite 
Pellets 

30.2 - 33.3 3/8" 

Filter Sand 
Pack 

33.3 - 50.0 10-20 

Notes: 
ft bgs feet below ground surface 
in. inches 

2.1.5 Well Development 
Development at C7970 was carried out on February 18, 2011 using a Grundfos® X-MS402 submersible 
pump. The pump was run for 2 hours, 50 minutes at a rate of 10 gallons per minute (1 ,700 gallons 
pumped) with a drawdown of 2.35 ft. Specific sampling information is shown below in Table 3. 

Table 3: Development Overview for 199-FS-55 (C7970) 

Time Temp (°C) xD (feet) 
Conductivity 

pH 
Turbidity 

(µSiem) (NTU) 

1220 17.2 2.87 760 7.18 >1000 

1235 17.2 1.35 568 7.35 148 

1250 15.8 1.35 558 7.52 45 .6 

1330 19.5 1.29 534 7.58 12.70 

1350 19.8 1.27 528 7.50 9.15 

1405 18.9 1.26 519 7.46 9.58 

8 



Time 

1430 

1445 

1500 

1505 

1507 
Notes: 
xD 
µSiem 
NTU 

Table 3: Development Overview for 199-FS-55 (C7970) 

Temp (°C) xD (feet) 

19.3 

19.4 

18.6 

18.3 

18.1 

Change in hydraulic head 

micro-Siemens per centimeter 
Nephelometric Turbidity Units 

1.25 

1.25 

1.25 

1.25 

1.24 

Conductivity 
pH 

(pS/cm) 

523 7.46 

511 7.40 

522 7.38 

520 7.38 

521 7.40 
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Turbidity 
(NTU) 

6.68 

5.43 

4.98 

4.85 

4.92 

2.1.6 Sampling for Laboratory Analysis 
Sampling at this borehole included geologic archive sampling and split spoon soil sampling. Geologic 
archive samples were collected at 5 ft intervals throughout the depth of the borehole. Split spoon samples 
were collected on a semi-continuous basis (approximately 2 ft between split spoons) starting at 15.4 ft bgs 
until groundwater was reached. At the groundwater horizon (42.3 ft bgs) continuous split spoons were 
taken through the boundary. At TD a water sample was collected. Samples and depths are summarized 
in Table 4 below. 

Table 4: Sample Table Summary for 199-FS-55 (C7970) 

Sample Acquisition Information 
Sample HEIS # and Laboratory 

Identification 

Sample Sample 
Collection Sample Sample 

Interval Interval WSCF Eberline LVL TARL 
(ft bgs) # 

Date Type Method 

828NM7, 

15.4-17.9 1-001 2/9/201 1 Soil 
Split 

B28NV9 B28NT6 
B28NP0, --

Spoon B28NR3, 
B28NM3 

B28NW6, 
B28NW8, 

1-002 Split 
B28NW7, B28NM8, 

20.2-22.7 (DUP=d) 2/9/2011 Soil 
Spoon 

B2BXR1 B28NT7, B28NP1, --
B28NXOd B28NR4, 

B28NW9a, 
B28NX1d 

Split 
828NM9, 

24.6-27. 1 1-003 2/10/2011 Soil B28NW0 B28NT8 B28NP2, --
Spoon 

B28NR5 

9 
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Table 4: Sample Table Summary for 199-FS-55 (C7970) 

Sample Acquisition Information 
Sample HEIS # and Laboratory 

Identification 

Sample Sample 
Collection Sample Sample 

Interval Interval WSCF Eberline LVL TARL 
(ft bgs) # 

Date Type Method 

B28NM4, 

29.4-31 .9 1-004 2/10/2011 Soil 
Split 

-- B28NT9 
B28NN0, 

--
Spoon B28NP3, 

B28NR6 

Split 
828NN1 , 

34.4-36.9 1-005 2/10/2011 Soil 
Spoon 

828NW1 828NV0 B28NP4, --
828NR7 

Split 
B28NN2, 

37.5-40.0 1-006 2/11 /2011 Soil 
Spoon 

B2BXR3 B28NV1 B28NP5, --
B28NR8 

Split 
B28NN3, 

39.5-42.0 1-007 2/11 /2011 Soil 
Spoon 

B28NW2 B28NV2 B28NP6, --
B28NR9 

Split 
B28NN9, 

42.2-43.7 1-014 2/11/2011 Soil B28NW5 828NV8 B28NR2, --
Spoon 

B28NT5 

1-015 
Water, Pump, 828NX2s, B28NM6s, B28NX7, 

46.4-48.4 (DUP=d) 2/11 /2011 Soil Split -- B28NX5, B28NX3, B28NX8d 
(Soil=s) Spoon B28NX6d B28NX4d 

Notes: 

ft bgs = feet below ground surface 

HEIS = Hanford Environmental Information System (database) 

L VL = Lionville Laboratory 

TAAL = Test America - Richland Laboratory 

WSCF= Waste Sampling and Characterization Facility 

2.1.7 Environmental Monitoring 
Radiological monitoring was provided on a morning and afternoon (i.e., "AM/PM") basis throughout 
vadose zone drilling activities and was also provided on an intermittent basis (i.e. , frequent checks 
throughout the day) during drilling that took place below the water table and when extracting casing 
during well construction. Radiological Control Technicians (RCTs) conducted surveys of drill cuttings, 
drilling tools, sampling equipment, personal protective equipment, and sediment storage containers using 
several radiation detection meters; to detect levels of beta, gamma and alpha radiation particles . All 
radiological contamination encountered at well sites was attributed by RCTs performing periodic checks 
as naturally occurring Radon gas. All gamma and alpha contamination detected was below the threshold 
limit of elevated radiological permitting. 

Air quality monitoring for organic vapors was provided on an "AM/PM" basis by an industrial hygienist 
(Ill) while drilling through the aquifer. The industrial hygienist measured air quality above the borehole 
opening, above the drill cuttings (when present) and within the general breathing space around the work 
area. The Industrial hygienist reported all sustainable readings to be between zero and 3 parts per million 
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(ppm); which according to the Ill were well below the sustainable permissible exposure limit of all 
suspect contaminants of concern. 

2.2 Characterization Borehole C7971 

Borehole C7971 is located south west of the 100-F Reactor. Drilling activities began on February 10, 
2011 and were concluded on February 24, 2011. All drilling activities were done in compliance with 
WAC 173-160. 

2.2.1 Drilling 
Drilling C7971 was done with 10 ¾ -in OD, and 9 ½ -in. ID rope-thread, carbon steel temporary casing. 
A Bucyrus Erie 22-W truck mounted cable tool rig using a 4-in drive barrel was used to advance the 
casing, advance the borehole and collect split spoon samples. The borehole was advanced to a TD of 33.5 
ft bgs . Water was encountered at this borehole at 26.2 ft bgs. 

2.2.2 Borehole Geology 
The units encountered throughout the drilling of this borehole were the eolian sands, Hanford fm., and 
clay and silt of the Ringold upper mud unit. The eolian sands extended from ground surface to 13 ft bgs, 
the Hanford fm. extended from 13 ft bgs to 29 ft bgs. High plasticity clay was encountered at 29 ft bgs 
and extended to TD of 33.5 ft bgs. 

From ground surface to 13 ft bgs eolian sandy gravel was present. The sandy gravel was represented by 
60% sand and 40% gravel. The sand consistently ranged medium grained and was sub-rounded. The 
gravels ranged from 8 mm to 256 mm (i .e., medium pebbles to large cobbles) and sub-rounded to 
rounded. The mineralogy of sandy gravel was 15% of the material was mafic and 85% felsic. The 
dominant color of the sandy gravel was dark gray and there was a weak reaction to HCI. 

The Hanford formation was present from 13 ft bgs to 29 ft bgs. From 13 ft bgs to 22 ft bgs gravelly sandy 
silt was present. The material in the gravelly sandy silt was represented by 20% sand, 20% gravel, and 
60% silt. The sand ranged from fine to medium grained. The gravel ranged from 4 mm to 16 mm (i.e., 
fine to medium pebbles) and sub-rounded to sub-angular. The mineralogy of the gravelly sandy silt was 
85% of the material was mafic and 15% felsic. The dominant color was gray and there was a moderate 
reaction to HCI. From 22 ft bgs to 25 ft bgs slightly silty sandy gravel was present. The sand ranged 
from medium to coarse grained and sub-rounded to rounded. The gravel ranged from 4 mm to 32 mm 
(i.e., fine to coarse pebbles) and sub-angular to sub-rounded. The mineralogy of the gravel was 80% of 
the material was mafic and 20% felsic. The dominant color was dark gray and there was no reaction to 
HCI. From 25 ft bgs to 29 ft bgs sandy gravel was present. The sand was consistently course grained and 
sub-rounded. The gravel was 4 mm to 64 mm (i.e., fine to very coarse pebbles) and sub-rounded. The 
dominant color was very dark gray. From 29 ft bgs to a TD of 33.5 ft bgs clay was present interpreted to 
be the Ringold upper mud unit. The clay showed high levels of plasticity and the dominant color was 
gray. 
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2.2.3 Borehole Geophysical Logging 
Geophysical logging for C7971 was performed by Stoller after TD was reached. SGLS was performed 
from ground surface to 28.0 ft bgs and NMLS was performed from ground surface to 26.0 ft bgs on 
February 19th

, 2011. See Appendix C for the specific geophysical logging results. 

2.2.4 Borehole Decommissioning 
No well was installed at this borehole. The borehole was decommissioned in accordance with GRP-EE-
02-14.1, Drilling, Remediating, and Decommissioning Resource Protection Wells and Geotechnical Soil 
Borings and WAC 173-160. The decommissioning of C7971 took place on February 24, 2011 . The 
borehole was decommissioned by removing all temporary casing while simultaneously back filling with 
Colorado Silica® sand, bentonite crumbles and Portland cement. From TD to 21.6 ft bgs the borehole was 
backfilled with 10/20 mesh Colorado Silica® sand. Decommissioning continued from 21.6 ft bgs to 3.0 ft 
bgs using Cetco® #8 bentonite crumbles. The remainder of the borehole was decommissioned using 
Portland cement from a depth of 3.0 ft bgs to ground surface. The surface seal has a 1.05 inch diameter. 
A brass survey marker was placed on the north side of the seal. The brass marker has the borehole 
identification number (C7971) and the date the borehole was fully decommissioned (February 24, 2011). 
An overview of well decommissioning can be seen below in Table 5. 

Borehole 
Total Depth 

(ft bgs) 

Static Water 
Level (ft bgs) 

Table 5: Borehole Decommissioning, Borehole C7971 

4-inch Diameter, SCH 40 PVC 

Well Materials 

Slot 
33.5 26.2 Material Interval (ft bgs) Size Material 

(in.) 

NA NA NA Neat Grout 
Cement 

Bentonite 
Seal 
(Crumbles) 

Colorado 
Silica Sand 

Natural Fill 

Notes: 
ft bgs feet below ground surface 
in . inches 

2.2.5 Sampling for Laboratory Analysis 

Annular Materials 

Interval 
(ft bgs) 

Mesh Size 

0.0 3.0 Slurry 

3.0 - 21 .6 #8 

21 .6 -30.2 10-20 

30.2-33.5 N/A 

Sampling at this borehole included geologic archive sampling and split spoon soil sampling. Geologic 
archive samples were collected at 5 ft intervals throughout the depth of the borehole. Split spoon samples 
were collected on a semi-continuous basis (approximately 2 ft between split spoons) starting at 17 .3 ft bgs 
until groundwater was reached. At the groundwater horizon (26.2 ft bgs) continuous split spoons were 
taken through the boundary. At TD a water sample was collected. Samples and depths are summarized 
in Table 6 below. 
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Table 6: Sample Table C7971 

Sample Acquisition Information 
Sample HEIS # and Laboratory 

Identification 

Sample Sample Collection Sample Sample 
Interval Interval WSCF Eberline LVL TARL 
(ft bgs) # 

Date Type Method 

B28VL7 

17.3-19.8 1-001 2/11/2011 Soil 
Split 

B28VL5 B28VL6 B28VL8 -
Spoon 

B28VL9 

B28VM2 

19.7-22.2 1-002 2/11/2011 Soil 
Split - B28VM1 B28VM3 -

Spoon 
828VM4 

B28VN3 

1-003 Split B28VN2 B28VN4 
25.3-27.8 (DUP=d) 2/11/2011 Soil 

Spoon 
B28VN1 B28VM5d B28VN5 

-

B28VM6d 
B28VM7d 

B28VVO 

26-28.5 1-012 2/11/2011 Soil 
Split - B2B6M3 B28VV1 -

Spoon 
B28VV3 

Split B28VV4 
29-31.5 l-013S 2/11/2011 Soil - B28VV3 -

Spoon B28VT9 

28.1 
1-013 

2/15/2011 Water Pump 
B28VV9 B28WVO B28VV8 

(DUP=d) -
B28VW2d B28VW3d B28VW1d 

Notes: 

ft bgs = feet below ground surface 

HEIS = Hanford Environmental Information System (database) 

L VL = Lionville Laboratory 

TARL = Test America - Richland Laboratory 

WSCF= Waste Sampling and Characterization Facility 

2.2.6 Environmental Monitoring 
Radiological monitoring was provided on a "AM/PM" basis throughout vadose zone drilling activities 
and was also provided on an intermittent basis (i .e., frequent checks throughout the day) during drilling 
that took place below the water table and when extracting casing during well construction. Radiological 
Control Technicians (RCTs) conducted surveys of drill cuttings, drilling tools, sampling equipment, 
personal protective equipment, and sediment storage containers using several radiation detection meters , 
to detect levels of beta, gamma and alpha radiation particles. All radiological contamination encountered 
at well sites was attributed by RCTs performing periodic checks as naturally occurring Radon gas. All 
gamma and alpha contamination detected was below the threshold limit of elevated radiological 
permitting. 
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Air quality monitoring for organic vapors was provided on a morning and afternoon basis by an 1H while 
drilling through the aquifer. The 1H measured air quality above the borehole opening, above the drill 
cuttings (when present) and within the general breathing space around the work area. The 1H reported all 
sustainable readings to be between zero and 3 ppm; well below the sustainable permissible exposure limit 
of all suspect contaminants of concern. 

2.3 Temporary Well 199-FS-56 (C7972) 

Temporary Well 199-FS-56 (C7972) is located south of the 100-F Reactor. Well installation operations 
began on February 15, 2011 and were concluded on February 23, 2011. All drilling activities were done 
in compliance with WAC 173-160. 

2.3.1 Drilling 
Drilling C7972 was done with 10 ¾ -in OD, and 9 ½ -in. ID rope-thread, carbon steel temporary casing. 
A Bucyrus Erie 22-W truck mounted cable tool rig using a 4-in drive barrel was used to advance the 
casing, advance the borehole and collect split spoon samples. The borehole was advanced to a TD of 50.9 
ft bgs. Water was encountered at this borehole at 43.45 ft bgs. Upon reaching TD a straightness test was 
not completed. 

2.3.2 Borehole Geology 
The only unit encountered throughout the drilling of this borehole was the Hanford fm. The Hanford fm. 
extends from ground surface to the TD of 50.9 ft bgs. 

From ground surface to 19 ft bgs sandy gravel was present. The material in the sandy gravel was 
represented by 40% sand, 55% gravel, and 5% silt. The sand ranged from very fine to very coarse 
grained and sub-rounded to sub-angular. The gravels ranged from 2 mm to 55 mm (i.e., very fine to very 
coarse pebbles) and were dominantly sub-rounded. The mineralogy of sandy gravel was 70% of the 
material was mafic and 30% felsic. The dominant color of the sandy gravel was brown and there was no 
reaction with HCI. 

From 19 ft bgs to 23 ft bgs gravelly sand was present. The material in the gravelly sand was represented 
by 85% sand, 10% gravel, and 5% silt. The sand ranged from very fine to coarse grained. The gravel 
ranged from 2mm to 20mm (i.e., very fine to coarse pebbles) and was sub-rounded. The dominant color 
was brown and there was no reaction to HCI. 

From 23 ft bgs to 27 ft bgs sandy gravel was present. The material in the sandy gravel was represented by 
40% sand, 55% gravel, and 5% silt. The sand ranged from very fine to very coarse grained and sub­
rounded to sub-angular. The gravel ranged from 2 mm to 40 mm (i.e., very fine to very coarse pebbles) 
and was dominantly sub-rounded. The mineralogy of the sandy gravel was 50% of the material was 
mafic and 50% felsic. The dominant color of the sandy gravel was grayish brown and there was a 
moderate reaction to HCI. 

From 27 ft bgs to 32 ft bgs silty sandy gravel was present. The material in the silty sandy gravel was 
represented by 30% sand, 40% gravel, and 30% silt. The sand ranged from very fine to coarse grained 
sand. The gravel ranged from 2 mm to 40 mm (i.e., very fine to very coarse pebbles) and sub-rounded to 
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sub-angular. The mineralogy of the silty sandy gravel was 50% of the material was mafic and 50% felsic. 
The dominant color of the silty sandy gravel was light brownish gray. 

From 32 ft bgs to a TD of 50.9 ft bgs sandy gravel dominated. The gravel consistency ranged from 50% 
to 55% and from 2 mm to 30 mm (i .e., very fine to coarse pebbles). The sand content was a consistent 
40% and ranged from very fine to coarse grained. The silt consistency ranged from 5% to 10%. The 
dominant color was brown. The mafic to fel sic ratio gradated with depth, starting at 75% mafic, 25% 
felsic and ending at TD with 60% mafic, 40% felsic. HCI did not react with the material in this range 
except for strong reaction at 37 ft bgs. The static water table was encountered at 43.45 ft bgs. 

2.3.3 Borehole Geophysical Logging 
Geophysical logging for C7972 was performed by Stoller after TD was reached. SGLS was performed 
from ground surface to 46.0 ft bgs and NMLS was performed from ground surface to 43.25 ft bgs on 
February 19th

, 2011. See Appendix C for the specific geophysical logging results. 

2.3.4 Well Completion 
Installation of temporary well 199-F5-56 (C7972) took place on February 22, 2011. Installation began by 
tripping in a 4-in PVC sump (0.30 ft) , 0.020-in. (20-slot) screen (10.0 ft) and blank riser casing (39.15 ft) 
for a total of 49.45 ft of material. Well instal lation continued by removing all temporary casing while 
simultaneously back filling with 13.55 ft of Colorado Silica® sand. The remainder of the annular space 
was filled using 32.9 ft of bentonite crumbles. The final 2. 7 ft was filled using Portland cement. From 
TD to 35.6 ft bgs the borehole was backfilled with 10/20 mesh Colorado Silica® sand. Construction 
continued from 35.6 ft bgs to 2.7 ft bgs using Cetco® #8 bentonite crumbles. The remainder of the 
borehole was filled using Portland cement from a depth of 2.7 ft bgs to ground surface. The surface seal 
is 1.05- in diameter. A brass survey marker was placed on the north side of the seal. An overview of well 
constructions details can be found in Table 7 below. 

Table 7: Construction Summary for Well 199-FS-56 (C7972) 

Borehole 
Static Water 4-inch Diameter, SCH 40 PVC 

Total Depth 
Level (ft bgs) Annular Materials 

(ft bgs) Well Materials 

Slot 
Interval 50.9 43.45 Material Interval (ft bgs) Size Material 
(ft bgs) Mesh Size 

(in.) 

Casing 0.0-39.15 Sol id 
Neat Grout 0.0-2.7 Slurry 
Cement 

Bentonite 
Screen 39.15-49.15 0.020 Seal 2.7-35.6 #8 

(Crumbles) 

Casing 49.15-49.45 Sump 
Filter Sand 

35.6-49.15 
(1 0-20) 

Pack 

Natural Fill 49.15-50.9 NA 
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Table 7: Construction Summary for Well 199-FS-56 (C7972) 

Borehole 
Static Water 4-inch Diameter, SCH 40 PVC 

Total Depth 
Level (ft bgs) Annular Materials 

(ft bgs) Well Materials 

Slot 
Interval 50.9 43.45 Material Interval (ft bgs) Size Material 
(ft bgs) 

Mesh Size 
(in.) 

Notes : 
ft bgs = feet below ground surface 
in. = inches 

2.3.5 Well Development 
Development at C7972 was carried out on February 23, 2011 using a Grundfos® X-MS402 submersible 
pump. The pump was run for 2 hours, 50 minutes at a rate of 7 gallons per minute (1,190 gallons 
pumped) with a drawdown of 1.18 ft. Specific sampling information is present in Table 8 below. 

Table 8: Development Overview for 199-FS-56 (C7972) 

Time 

930 
1030 
1115 
1200 
1230 
1245 
1300 
1305 
1310 

Notes: 
xD 
µSiem = 
NTU = 

Temp (°C) XD (feet) 

12.1 
15.4 
15.3 
15.5 
15.2 
16.1 
18.0 
17.5 
17.9 

Change in hydrau lic head 
micro-Siemens per centimeter 
Nephelometric Turbidity Units 

1.07 
1.01 
1.15 
1.12 
1.15 
1.15 
1.18 
1.18 
1.15 

2.3.6 Sampling for Laboratory Analysis 

Conductivity 
pH (pS/cm) 

1104 7.26 
1112 7.96 
1121 7.83 
1113 7.61 
1105 7.59 
1069 7.63 
1069 7.61 
1054 7.66 
1058 7.65 

Turbidity 
(NTU) 
>1000 
24.0 
13.0 
26.7 
5.88 
5.38 
4.27 
4.89 
4.98 

Sampling at this borehole included geologic archive sampling and split spoon soil sampling. Geologic 
archive samples were collected at 5 ft intervals throughout the depth of the borehole. Split spoon samples 
were collected on a semi-continuous basis (approximately 2 ft between split spoons) starting at 21.1 ft bgs 
until groundwater was reached. At the groundwater horizon (43.45 ft bgs) split spoon samples were taken 
at the water table as well as five feet below the static water level. At TD a water sample was collected. 
Samples and depths are summarized in Table 9 below. 
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Table 9: Sample Summary Table for 199-FS-56 (C7972) 
Sample HEIS # and Laboratory 

Samole Acauisition Information Identification 

Sample Sample 
Interval Interval Collection Sample Sample 
(ft b2s) # Date Type Method WSCF Eberline LVL TARL TASL 

21.1 - 1-001 2/16/2011 Soil 
Split 

829386 829387 
829388 - -

23.6 Spoon 829390 

25.3- Split 829392 
1-002 2/16/2011 Soil - 829391 829394 - -

26.8 Spoon 829395 

30.4 - 1-003 Split 829398 8293825
P 

2/16/2011 Soil B29396 B29397 B293B0 829381 5P 
31.4 (Split=5

P) Spoon 829399 
8293P45

p 

35.1 -
1-004 2/17/2011 Soil 

Split 
829387 

829388 - - -
36.1 Spoon 8293C0 

37.6-
1-005 2/17/2011 Soil 

Split 
8293C1 8293C2 

8293C3 - -
38.6 Spoon 8293C5 

40.5- 1-006 
2/17/2011 Soil 

Split 8293C6 8293C9 
42.0 (DUP=d) Spoon 

- 829300d 829302d - -

42.5- Split 8293F0 -

45.0 1-008 2/17/2011 Soil 
Spoon 

- 8293D9 -
8293F2 -

48.4-
l-013S 2/17/2011 Soil 

Split 
8293H8 8293H9 50.9 Spoon 

- - -

47.8 1-013 
2/18/2011 Water Pump 

8293J1 8293J2 8293J0 
(DUP=d) - 8293J4d 8293J5d 8293J3d -

Notes: 

ft bgs feet below ground surface 

HEIS Hanford Environmental Information System (database) 

L VL Lionville Laboratory 

TARL Test America - Richland Laboratory 

WSCF Waste Sampling and Characterization Facility 

2.3.7 Environmental Monitoring 
Radiological monitoring was provided on a "AM/PM" basis throughout vadose zone drilling activities 
and was also provided on an intermittent basis (i .e., frequent checks throughout the day) during drilling 
that took place below the water table and when extracting casing during well construction. Radiological 
Control Technicians (RCTs) conducted surveys of drill cuttings, drilling tools, sampling equipment, 
personal protective equipment, and sediment storage containers using several radiation detection meters, 
to detect levels of beta, gamma and alpha radiation particles. All radiological contamination encountered 
at well sites was attributed by RCTs performing periodic checks as naturally occurring Radon gas . All 
gamma and alpha contamination detected was below the threshold limit of elevated radiological 
permitting. 
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Air quality monitoring for organic vapors was provided on a morning and afternoon basis by an 1H while 
drilling through the aquifer. The 1H measured air quality above the borehole opening, above the drill 
cuttings (when present) and within the general breathing space around the work area. The 1H reported all 
sustainable readings to be between zero and 3 ppm; well below the sustainable permissible exposure limit 
of all suspect contaminants of concern. 
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3 Waste Management 

Waste generated during well installation and borehole drilling/decommissioning activities described in 
this document was managed according to the DOE/RL-2004-31, Waste Control Plan for thelO0-FR-3 
Operable Unit, DOE/RL-2009-43, and a site-specific Waste Packaging/Labeling Instruction Sheet 
(WP/LIS). The CHPRC Waste Management Specialist provided final waste management instructions for 
the project. 

3.1 Vadose Zone Waste 
Vadose zone cuttings were placed on plastic sheeting near the well head and periodically surveyed for 
radiological contamination. No detection of contamination occurred while drilling. The soil was sampled 
and analyzed prior to disposition and was released to the environment by spreading it near the well head 
in accordance with the site-specific WP/LIS. Vadose zone miscellaneous solid waste (MSW) was to be 
placed in containers and disposed of based on field-screening results as stated in the site-specific WP/LIS. 

3.2 Groundwater-Contacted Waste 

Groundwater-contacted waste, defined as any cuttings below the historic high water mark for each well , 
was containerized in drums and periodically surveyed in order to verify that the cuttings were not 
contaminated at levels greater than the instrument(s) sensitivity. The saturated soils were sampled and 
analyzed prior to disposition in accordance with the site-specific WP/LIS. All MSW was placed in 
containers and disposed of as stated in the site-specific WP/LIS. 

3.3 Purge water 

Purgewater was handled based on process knowledge and collected and contained at the well head until it 
was either transported to the modular storage units, or, if waste acceptance criteria can be met, the 
Effluent Treatment Facility (ETF). Purgewater from containerized cuttings was decanted and stored on 
the drill site until transported to the modular storage units . Purgewater, groundwater samples, and 
decontamination fluids generated during well drilling, sample screening, and analysis were all managed 
as Purgewater in accordance with the guidance provided in 90-ERB-040, Strategy for Handling and 
Disposing of Purgewater at the Hanford Site, Washington. 
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4 Civil Survey 

Final civil surveys were performed on March 14th
, 2011 and March 17th

, 2011 on the two temporary 
monitoring wells and single characterization borehole. The survey was performed under the supervision 
of a licensed professional land surveyor registered in the state of Washington. The following table was 
compiled from information obtained from the survey data report from this survey, File No. 1FT14R27. 

Final Survey For One Decommissioned Characterization Borehole 

Well ID Northing Easting Elevation Description 

C7971 147192.84 580158.59 122.14 Brass Marker 

Final Survey For Two Installed Temporary Wells 

Well ID Well Name Northing Easting Elevation Description 

C7970 199-F5-55 147797.57 581076.10 126.811 Brass Marker 

C7972 199-F5-56 147556.36 580440.62 127.215 Brass Marker 

The Description of Work (DOW SGW-46025, Rev. 1) added these three boreholes in the 100 FR-3 OU to 
drill, sample and decommission in accordance with Department of Ecology approved Decommissioning 
Profile. The Description of Work also describes possible field changes to complete boreholes as 4-inch 
PVC pipe temporary flush mount wells if required by sampling conditions. Boreholes C7970 and C7972 
were completed as 4-inch PVC temporary wells and a borehole-specific well design was generated to 
document the field changes. The final walk-down was performed on 3/15/11 by the BTR, Well 
Management, Field Geology Lead and QA. All wells were subsequently surveyed by a licensed Land 
Surveyor. During each final walk-down, acceptability of the following was confirmed: For the 4-inch 
PVC Temporary Wells - flush mount metal monument with water tight locking expansion well caps, 
brass survey marker with well name, well number and completion date embedded into surface grout, 
Department of Ecology tags attached to temporary PVC wells and site clean-up. The water level was 
measured in the temporary PVC wells during the walk-down to demonstrate the functionality of the wells. 
For the Decommissioned Borehole - brass survey marker with well number and completion date 
imbedded into surface grout (SGRP-201 l-SURV-10662). 
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it@ llhdcital llo_gged ,dqith -of lfhe lb.ordio1c. 

:S.GUl .sp~.a ·w.ere;pmoessed in lbatm modem .Af".DE-C SUPER:V!fS'llR t o iid.eritify iindi:vjdual <Cl'lllf:8¥ JPuk-s =d 
iletcmiinc,c,ount if.lllie!i. C moentr.atiioos \WellC ica1otilatcd Jin .an :iEXcOEilL llcn!P1ate iiilentified .is M'ii120[10illlil, ,using an 
<Cfficiency:funci'ion.and ,ol'nffllioos·lfaicasing :and<dead1timem ,ddemiin.eillby:annulil,cahorlifions. 
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Dwmg routmc pr,oc,ess~ idf gamma ~a,iregiions of iitirerest :ar,e:!fcr,ced :at •f!Pecilic ener,gy llevels ·associated Wiilh 
mr1iura1 ,and mamnaileRdimucMes 11hatrc:an be :amiic,ip:ated ll01b:epr.C!len'.t 'This!Pf'<'JCCSsing -.ppmach ~ 
1J1CSU'lts m ·an iiso1atca ·•\cktmi00~ 111ear1ihc Mill.? iresuh;ing iitn:lfalse:pl!ISitiivc. 'Whmc:thcse dd.cct.ioos ooour, fuc 
Jindiviidua:l -spcobum ,is 'Srniliioized :and:a .detcmninatiion iismadeJT,i:gar,iliQglthev.a'lidicy ofilhemtection. ]J;thc 
&rection is deemed ]Jl(1)t ltqll"cseritliti.vc m :a full aenei:gy peak, m iif<lloo'fiirmirigJPClik-ll .llllC •llll>t ~d. lit is removtld 
!from tfhe mlta 'Set The mtc:griity mithe nrw «hita.lfi1es :and ltbe Jlll1ocessed:fflet; :mrelmllintaincd should ,questions :anise iin 
the ftitlul'e flCgllr.ding 'lbese &tcrminaliioos. 

'Die .NML'S data :are 1Preseirted in ,oamts F secm-d lb.ecauseino,ca1iibr.litiim ;data iexiist.fur :a '9 :374-.in. mner diamdter 
!CaS1!'1g. 

'lhe HOO iis JIil <erqpir;ic.al ,urut df,gatl'll1'lll :activfty iP"l!IPGSed :as <ll means Ito .!ltandar,lljze ;gamma krg respoose acr,oss 
meltiJ>1e fc,gging ,sy.stcms w '.ith di'lifer,art ,r-e!jpcn~ dtamlteristJics. 'JJjheH GU !is clldiined m 1tcaru; .of measl.lllemenls iin 
lt!he HanfOlld Bo~d:Jo1e Calibration 'IF.8011ity, :and \the ml!griitudeiis :Sclcoted such lthat [ RGU is ~1mixiim111Je1y 
requiv.a'lent t o ltypical Harlf.a,d ib111:!k8F.O!Bld .ac1Mly. !based ,on <thibrifhm !b~UDd samples :as irepoot:ed in H~ 
Site Bad;ground: Pm.1, Soil /BIJk;'k;gmundj'or Radionuc1ides((IJOO/,IUA6-12). 

Tihe tq>eat llog data iintln<al wasrused Jin place sdf rnam II.~ ldata,lbecauselthe 1(1). 'li .ift MSA <in'tirnlal IPllOvides greater 
,dqrth resoltlhon offue fogged 'SCl.iliion. 

Results :lllld J.at«prd:aHOJK: 

C s-H 7. Co-«i0, .il3o-.l 'Ji2, .and.6u-U ·4 wetelthemamnadeiradiomicl:ides cddt®tediin <!his 1b<niooie. 

Cs-.il:3] ,w:as idete,cted .fr.om 17.'SsJJ ift 1W,it1, :ama1,iin11:1m ,concc:ntration <df,!W,Jll,mmnate1y 3 . .? ~Ci/g :at 2 (1) .ill. 

0.0-60 W<llS &tected .ilir«n 116.'.5-.25 .ft wv,ilh ,a maxiimum ic@rwer:itr<litiioo ,df,lglpf.ru<lDmitcly 2,0 pOifg ,at 205 ft. 

m:u;2 was ,deteoted iffr,i;:m l..'S.5-26 iftw.i1h :anwcitIWm,coooentraliioo d;impmliitrnltelY 20lip0i!,g ;at 1'9 ifl 

:Su~l'.54 was deteated &.m Ui.:li -:233 :!ih.mm ,amaxiimam ,c.oo.ceotJ;litiion 1df:ap,p1ioxiimlite'ly l 4.'3 p0ii'g at 19ft. 

Albhougb lll0t1detected, MD-Ls for P.u-:2'39 :ar,eJP]dtteil 1011 lfhemanmaile adionncllides )P3ot. 

'ThelDCUlmn moist:tR logp riimarilly ~:ondslt@ml'DStntlepr.esent iin lthes lllir,oondingfotmaliioo. :iln general, .m 
lD'WJ1Cl!llC in ,oOJml irate1!1efleots 11n imorease iin moi&ure IC@ntcot :Moisture 1Cootellt11I11!J JincreaBe ,in ;seilimmts ,of 
JTeiativdy ibigh silt •Cl' day ,c.ootent. 

1he"IKilJil' :mdmoistnre ir,i;p.eatJP1ru iimli.cateilha:tttbeir~.e.ctivc-sy!it:ems \Wcrtew.01ilcing]J>fqpCf>ly. 

Ustdlogl'lclts: 

I)ep1h.1Rieiferemoe ~ ,gr,ound •surifaoe 

MammdelB:adionudlides(2 1Pagetf) 
'Nilur.lt1 GIIIIIITla Logs 
•Oooibjmitim ~kit 
T,lbl <Gamma & !Dead Tmne 
T,lbl Gamma & .Moililnr.e 
T«u'I Gamma&.!Elanfood ,G:arm:na Unit 
Manmaile·l&epeat 'Se.dtiioo 
R,qleat:Sectiioo m 'Nirtur.al Galmna.[;0gs 
"Mmsttft "R,epeat 'Sedtioo 

s niinimum ileted:'icn '.lev.el 
• .Hanfcd·<3:amrna Unit 
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Casing Information: 

Bof'dlde Noles.: 

C1971 
LogDa1a Report 

'P .3/4 

SGW-50130, REV 0 

The milling oontraotorpoo:videil lfhc <ilqlth of<easing ,ana tota1 <depth ofl>Olffl(l]e. The 1c,ggir)g <enginttrmeasureil 
.casing -Sl:ick·lJP , casing mamctcl's (mun Ilea 1toiihc111c811CS1. !L/16-1n.), ,ana depth t o,watcr. 

"ilhe :miorefm:noe is lthc<groundslllflWc. 

L ..... ~ ,I IOammalN 
..,... 

.1 60",bffl'Ge.S<lLS 
'Scdll :Na:: lB·"W220lOA 

Dred!le ~ DIR: I 11.2111110 II ~ ~ IHOOP-cc-066.. Rcll. 10 

1•--~ JROLP-MAN-002 IRev. l 

11~~ I Oammal .11:I 1·~ 
'Scdll !il-.:: 1=00352 

II Dkdwc: Ollllll'aNa o.: I .5WTtrn lloar-.__,.,, IHGLiP·CC-05! 

,I 'I • -- ~ lHGIUP-!MAN-002 !Rev. ! 

·-- :1 
' 

I ?-
' IIIBIS.Nwnber [ 1017547 101:754'8 I I 

.iDate I 2/lll/11 I .M9/U 

.11Jo·ooin• it<.inoi'f'lfl!IPr ·P-earsai l!1earBon I 

start ~ i ift) 28,0 3!0 I 
"IEl.oiiih ll!lelDI nlll O!ll o,o I I 
-CamtTune (ilee) :[00 :itoo I 

J..iy.eMtea] I JR IR I I 
~ d •(YINI N 'N I 
MSA [nlenlal ,(ft) !IJO [ !0 I I 
Lo11.'Sl>eedlttlmuil 'NIA NIA 
.'.Pr,e-Va'ilfication AN11Y9 CMI .AN1"99CMI 

.stmH',ile .Affl'99000 .Am99029 I 
liioull file .A1\ll.99028 .AN19903.2 I 
'.Rolil•Vmfi.calion AN1199,CAA AN199.CAA 

I "]l):odll M um !Error(m } ' tllllow 1/.1]1.ow I 
Clommenli 'No lfioe!llain 'No ifinn,aio I 
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.r--- .S ·- I 
BEIS 'Number I IIOU.~49 I .11.01 75.5.0 I 

I U* I :2//119/1.1 :2/l'9/il[ I 
.Loaaim,'!l!,nmnee, I !P.ell'SOII I .!PearsoD I 
.Start l)mb [ ill! I i(),O I ,(),0 I I 
Fi.Didi - ({ft\ I 26,0 I 3/0 I I 
<Oouot "DIile l(&ee) I 1!i il.'5 
lil>dRal iR I !R I 
Sbidd ,(YMI 'N N I 
MSA lda'.l!al t(ilj I ,0.2.1 <0.23 

' U,1< 'Sl>ced,(!ftlmist) I .NIA 'N'/A I I I 

' 

Pce-Vaiilicatian A'H07.30AB AH07.30AB I 
:Start File Afl0730:00 I A:lil073I05 I I 
ffnitll !Bile I M:!073104 A'H0,731[ 7 I I 
Poll· V.ruic..iion I AH0.7.:JCAA .AH07.3CAA I I 
iD""°" 'Mum Ecror(lin.~ I <0 !O ,oro I 
O ommmls I Now, N ooe I 

l..ogrlg()pff:JdkHINota: 

:S-GL'S,d1itawaic rco11cctodrusing G annna il,H:0.681il,3l74. l'lrc- .andJPost.;suwey wauiiclilii011measUJ1cmcntsw c,r,e 
·ac:gwred iin llbutandara lficldvmfier. A <00dtra1izer1was iinsta'Iled '°° lthe ,sa :rile. 

'NMLS dlltaw Cl'e oolleored rusin_g<Gamma 1, !HO>l68B-3.'574. !llr.e- and ost"51n'ey sv.erificatiionmeaswiemerltswerc 
acquired iin llbe illandard field :crifie:c. A ~ w.as iinsta]]ed ,on lthe -soode. 

Amlysis Nd:cs: 

11 Dlk: II 31.7120111 IHGUP,MAN·-003,.'.Rml.lO 

~ mdpost•SU[\V.cy yer.ifwrni011meaSU11C1Dcnts1metltbe,aooqitanoc1mitcr;ia iforithce stalilished <sy.stcms. 

A ,casing rccnection'ffor t l/.2-;in.1thiok ;easing w.as ~ plied «ll.111ing ·ana'.!Ysis. 

A waterrcomeotionwas'llJ)plicd :from26!ft otlhettotal Uogged,ilq>fu idflfuclb.ooduSle. 

:SGL'S '!iP.tldtra weric JPWo.essed iin ib.atob m ode Jin A!P111EC ·SIJPBt'WS OR t o iidcutify iindi11ldua1 1C11er,gy JP caks :and 
~ rcoontntes. Cooocntnitiions waic.ca:'lcu11ilcd iin:an .lE~OEL~lilc ,jdelltified:as AN2@t,@122l,ming:an 
icffioimcy f unction :and icoo;ectii ans.if er icasiqg .and,deaa 1timc:as rdetcanined by :annual c alib.r.ations . 

. Dwing1Toutine processing ,n(,gannna •speotnl,ir.~oos ,df ,mter:cst arc ifa:ocd ,at 'fll)ccifk emr,gy ae11.e'ls :uso.cimd w.ifh 
nllllll"ll1:anilmanmade mlioouclidesithal ican i e .lllit1:tjpatedtlo\b.epr.eseat Thispnocemqg 1¥lJ)lD8Cli ,sODKit:iJncli 
lllesulti Jin an iisdhitcd "\dcteotiociM o earltheimiriimum ,d:cte<1tion Devel !(MDL} RSult!ing ,in ,a false positiiv.e. WhCl1e!1hll6e 
dctuit,ions ,ocour, 1lhc iiniiivjilual -tjpcdtrum iis .smwnizea :and a•ilctmnioatioo msllilllileJTCgarilin.811he1V.alidity of ithc 
ddccticn If fue xleteruon iis,deemednotirqireeaitlitiY;c df a :full ,enecgyipeak. a iif ,ncnfirmiQgp.cw; a:endt 
dd.eoted, iit as mn0ll.eil lfrc:m !1h.e ,data -set 1I1hc liritegrnty ,oflfheow ,data files and 1lbe procll6Scd ililes = mairitained 
.should ,questiiC11S .ariseiin ltbe ftitureJllC8llfdingtthese<ileterminatians. 

The !NML'S data ·arepuesented iin 10omitsp.er sec.and<(cqps.i) lbecause!Ilo icaflbr.atiaiidata ieiiist ifor.a '9 3/4-:in. iimer 
,diameter ,casing. 
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'The Hanfoc.dQunma"llJnill(HGU)is:an •empirical mit af gamma:aotJMty IPl"<l1p05Cd :aS11 mems tomndar-dize &mnm 
Uqgll'CSj)oosc:aaoss multip'lc loggingsyst.emswifb ,diffem1tR!l))mse~cs. '[1heHGUiisddinediniterms 
,fmeasumncuts mithelHanfcr~ Ba-diole CalibmionFacilicy, and thc~de ·S'Seleoted •sudh11luU IHGU iis 

:l!PPf'.oxiirnatdy eguiva1cntltoil;y;pica1Hanfoodibadtgrcood aclti:vity, !based m<data frombackg,oond saniplcns 
l'q>«ted m.HCIIJford :stte.B<r~: Part 2, Soil Ba=lt;groundfar Radion11:lides1(.DOEIRL•.96-12). 

Resdts -aad lntap«i.liioas: 

Nomanmadendionucilidesw.ere&itedled m ;this baiebclle. Alhbouglmot<det.edted, MIDI.Js ifa-C-s-137 :and iAu-239 
W.f!llC ;plotted Cl1 lthe manmade ,radi(l.llUCJides J)lol 

"[Jheineulron moisture ~GgJPrimariily f1CSPCDd& ltomoistul'CIPf'CSCl1l iin ithe iS1.llifs0U!ldir\g fomnallioo . . l'n genend, .an 
lUlOllcaee iin count nteirelllcots 1lll iinoreasc in moistme oontmt. .Moisture icontentmay iincrease .in 'Sediments ,of 
Jl!Clativelymgh silt«clay~ 

The1,q>eat;p1dts iniliclite11!-111tl1herespeotive systems waie :odcingprcOJledy . 

.Ustof Log Plot~: 

Dcp'tb.R<cifcrcnoe iis ,gr.ound Sl.llf.aoe 

Manmaile Railioouclides 
Natural Gannna L<'JSS 
C(')ll]oonatii oo Plot 
Tdi! Gamma& [)cad Time 
ifdi!Garmna& Moisture 
'T,dtlil ,Garmna & iH!anfa:il Gamma Unit 
.RJepeat:seaticn ,of a'tunil Gamma Lqg1i 
.Moisture !&epeat 'Sectioo 

' CJWL-,grwndwater Jevel 
' T QC - tq, of casing 
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C7971 
Manmade Radionuclides 
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