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COMPLETION REPORT FOR 241-SX TANK FARM DIRECT PUSH PORE WATER 
EXTRACTION 

 
 
 

1.0  INTRODUCTION 
 
 
The U.S. Department of Energy assigned the River Protection Project (RPP) Washington River 
Protection Solutions, LLC (WRPS) Richland, Washington, to plan and conduct subsurface pore 
water extraction testing near the SX Tank Farm located in the 200 West Area of the Hanford 
Site.  WRPS contracted EnergySolutions Government Group, Inc. (EnergySolutions) to perform 
the field activities required to gather information to support the testing actions and to provide 
design and operational support for conducting extraction testing.  The results from the extraction 
testing are intended to refine the extraction system designs and provide guidance for the potential 
future use of these types of small diameter extraction systems for removal of contaminate load in 
subsurface sediments.     
 
In accordance with RPP-PLAN-53808, 200 West Area Tank Farms Interim Measures 
Preliminary Investigation Work Plan, this project was performed in three stages.  Stage I 
included field activities to obtain additional information about three prospective test locations for 
the project.  This involved pushing and logging three test locations to determine if the locations 
had sedimentary deposits of the correct nature with adequate moisture content for application of 
soil moisture extraction techniques.  The second stage involved pushing boreholes adjacent to the 
logging boreholes, collecting samples, identifying a preferred test location, and designing the test 
equipment and associated monitoring system.  The third stage of field work involved 
procurement and installation of the monitoring equipment, including the pushing of four 
boreholes at the selected test location.   
 
Initial documentation for this project did not follow the terminology for the stages as identified 
above and in RPP-PLAN-53808.  Field work for the first two stages was addressed in 
GG-NW-DOW-001, Description of Work:  SX Pore Water Extraction – Stage I, Rev. 0 (see 
Appendix A).  (Note:  Although GG-NW-DOW-001 only calls out Stage I, it covers all field 
work for the activities that are referred to as Stages I and II in RPP-PLAN-53808.  Field work for 
Stage III was addressed in PL-36472-OP-0002, Description of Work – SX Pore Water Extraction 
– Stage III, Rev. 0 (see Appendix B).   
 
EnergySolutions was responsible for providing equipment and personnel to conduct the direct 
push activities, geophysical logging services, soil sample collection, and safety oversight.  
EnergySolutions also provided technical support, designed and performed a “falling head” test 
sequence, and prepared final reports.  The following appendices contain copies of documentation 
generated during the performance of the above work scope.  Where appropriate, the appendices 
are grouped into those covering Stages I and II and then those covering Stage III. 
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Appendix A, GG-NW-DOW-001, Description of Work:  SX Pore Water Extraction – Stage I, 
Rev. 0 (Stages I and II) 

Appendix B, PL-36472-OP-0002, Description of Work- SX Pore Water Extraction –Stage III, 
Rev. 0  

Appendix C, Drilling and Sampling Daily Work Records (Stages I and II)  
Appendix D, Geophysical Logging in the 241-SX Tank Farm, Report from Three Rivers 

Scientific (Stages I and II) 
Appendix E, Sample Determination Meeting Minutes (Stages I and II) 
Appendix F, Sample Authorization and Chain of Custody Forms (Stages I and II) 
Appendix G, Vadose Zone Falling Head Test Evaluation, Report from GSI (Stages I and II) 
 
Appendix H, Drilling and Sampling Daily Work Records (Stage III) 
Appendix I, Geophysical Logging in the 241-SX Tank Farm, July 2013, Report from Three 

Rivers Scientific (Stage III) 
Appendix J, Vadose Zone Well Development Falling Head Test Data Evaluation for Boreholes 

C8826, C8825, C8824, and C8823, Report from GSI (Stage III) 
 
Appendix K, State of Washington Department of Ecology Documents (All Stages) 
Appendix L, Global Positioning System Coordinates and Map (All Stages) 
Appendix M, Safety Documentation (All Stages)  
 
 
 

2.0  STAGES I AND II 
 
 
2.1  SUMMARY OF ACTIVITIES 
 
As stated above, the field work for this project was divided into three stages.  Guidance 
documentation and preparation for field activities for the first two stages was addressed in 
GG-NW-DOW-001, Description of Work:  SX Pore Waster Extraction – Stage I, Rev. 0 
(Appendix A), and Job Hazard Analysis (JHA) GG-NWOP-RO-1858, Hanford SX Tank Farm 
Pore Water Extraction Stage I, which were released on January 2, 2013.   
 
Mobilization to SX Farm began on January 8, 2013, with the transportation and staging of a 
direct push rig and equipment south of the SX Farm fence line.  Field-related activities for 
Stages I and II were completed and all equipment was surveyed and released, or packaged for 
disposal, on March 27, 2013.  There were 48 working field days during this period.  There was 
an initial delay in job start for work package modification and release that delayed actual set up 
of the direct push equipment and commencement of probe placement until January 21 (nine 
working days elapsed time).  Total delays due to lack of onsite support, industrial hygiene 
concerns, weather issues, and work package changes totaled approximately 20 working days 
(180 hours).  See Appendix C for copies of the Drilling and Sampling Daily Work Records.   
 
The early work delays are attributable in part to the long hiatus between field deployments 
(i.e., no field activities for Vadose Group from December 2011 until January 2013).  Many of the 
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support personnel utilized for generation of the required job start documentation and field 
support had not previously been involved in direct push work.  An additional delay of field 
activities occurred when the WRPS Environmental personnel requested vapor samples from the 
target extraction zones.  The release of the work package for starting the job was delayed while 
the Industrial Hygiene Sampling Plan was prepared for inclusion into the package.  During work 
activities, an additional delay of two days was encountered during the implementation of the 
field vapor sampling actions. 
  
Figure 1 shows the three planned locations for investigation in Stages I and II.  The initial scope 
included an exploration hole for use in gathering logging information and a sampling hole for 
collection of two to three soil samples at each planned location.  In addition to the logging and 
sampling, “falling head” tests were planned to provide information related to the degree of wall 
compaction produced by the displacement of soils as the direct push is advanced.  The falling 
head testing was proposed to provide information demonstrating the ability of the borehole wall 
to allow water influx and the changes in this rate of influx after surging /bailing and repetition of 
the falling head testing sequence.  Section 2.5 describes the falling head tests in more detail  
 
Of the three planned locations, the initial site (C8757) met refusal at 11.5 ft below ground 
surface (bgs) on three tries.  This was interpreted to indicate that there was a significant area of 
subsurface debris at this location and further efforts in this area were abandoned.  At the 
remaining two locations (C8759 and C8761), the exploration holes were driven to approximately 
150 ft bgs and spectral gamma (with a combination lanthanum bromide /bismuth germinate 
oxide (LaBr/BGO) instrument) and neutron-neutron moisture log data were collected.  Three sets 
of samples were collected in each of the two sampling boreholes, placed adjacent to the 
exploration boreholes, for a total of six discrete samples. 
 
 
2.2  DIRECT PUSHING 
 
Exploration hole placement and sampling was accomplished with the use of a hydraulic hammer 
system.  Exploration boreholes were pushed using a 6.35 cm (2.5 in.) outside diameter (OD) x 
4.45 cm (1.75 in.) inside diameter (ID) casing at predetermined locations to specified depths, or 
refusal.   
 
After logging the exploration boreholes, the data was reviewed by WRPS personnel and sample 
locations and depths were selected.  Sampling boreholes were then pushed, within 0.6-1 m 
(2-3 ft) of the exploratory holes, for sample retrieval at the selected depths. 
 
 
2.3  GEOPHYSICAL LOGGING 
 
EnergySolutions and Three Rivers Scientific conducted the geophysical logging data collection 
and analysis services on the exploration 6.35 cm (2.5 in.) probe boreholes.  For the geophysical 
logging, a portable small diameter logging system was used to collect spectral gamma and 
moisture data from the bottom of the borehole to the ground surface.  Calibration details, survey 
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results, and data interpretation, as well as copies of the collected and processed log data, for 
Stages I and II are provided in Appendix D.   
 
2.4  SOIL SAMPLING 
 
2.4.1  Sample Selection 
 
Selection of specific zones for sampling at the two locations under investigation was based on 
the need to identify target areas for pore water extraction.  Criteria were selected based on 
modeling results from the Pacific Northwest National Laboratory (PNNL) and subsurface data 
collected nearby in SX Tank Farm.  The extraction zone required: 

• A moisture content greater than 25% by volume. 

• A grain size range composed primarily of fine to very fine sand and silt.  (Course grained 
material and heavy clay zones are not conducive to extraction). 

• A minimum thickness of 2+ feet of “uniform” grain size material. 

• Measurable Tc99 and/or nitrate values to assist in evaluation of the extraction productivity 
(if possible).  

Based on review of the geophysical logs and comparison to nearby boreholes and direct push 
data from inside SX Tank Farm, two target zones (one in each exploration well) were selected 
for sampling.  For well C8759 (sampling well C8760) the zone was 121 to 127 ft bgs and for 
C8761 (sampling well C8762) the target zone was 123 to 129 ft bgs.  (See Appendix E for 
meeting minutes from sample selection meeting). 
 
2.4.2  Sample Collection 
 
Soil sampling with the rotary hammer unit was accomplished with a dual-wall sampling system.  
With the dual-wall system, once the sample depth has been reached, the inner rod with the 
dummy drive tip is removed, and the drive tip is replaced with a sampler.  The sampler consists 
of a 6.67 cm (2.625 in.) OD × 4.76 cm (1.875 in.) ID outer sample barrel, which holds a 4.13 cm 
(1.625 in.) OD × 48.63 cm (18.75 in.) long inner sample barrel.  The inner sample barrel houses 
three 3.18 cm (1.25 in.) OD × 15.24 cm (6 in.) long stainless steel sample liners.  Once the 
sampler and inner rod have been lowered and seated into the outer drive rod, the two are 
simultaneously advanced far enough to ensure that the sampler is completely filled with material.  
Unless refusal is met, the sampler is typically driven 0.61 m (2 ft). 
 
Prior to sampling, the sample liners, inner sample barrel, and sampling utensils were cleaned by 
222-S Laboratory personnel using standard Resource Conservation and Recovery Act of 1976 
protocol cleaning methods in accordance with ATL LO-080-156, Cleaning of Containers and 
Sample Collection Equipment.  Equipment used for push advance purposes (e.g., push rods, tips) 
was wiped down with a Simple Green® solution.  This cleaning ensured that no cross 
contamination was introduced from the previous use of the equipment or from the manufacturing 
process.
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Figure 1.  Site Map for Stages I and II. 
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Samples were obtained and analyzed in accordance with WRPS Sample Authorization Forms, 
V13-001 and V13-002.  Samples were analyzed for anions, pH, conductivity, radioisotopes, and 
several other analytes.  Metals were analyzed using ICP mass spectrometry methods.  Copies of 
the Sample Authorization and Chain of Custody forms are provided in Appendix F and sampling 
results are shown below. 
 
2.4.3  Sampling Results 
 
Table 1 shows the locations, intervals, sample numbers, and percent of sample recovered for 
samples taken during Stages I and II.  Tables 2 and 3 show the sampling results for nitrate and 
Tc99.  
 

Table 1.  Sample Intervals for Stages I and II. 

Borehole Number Depth (ft) Sample Number Percent Recovery 

C8760 

121-123 B2NPN4, B2NPN5, B2NPN6, B2NPN7 100% 

123-125 B2NPN9, B2NPP0, B2NPP1, B2NPP2 100% 

125-127 B2NPP4, B2NPP5, B2NPP6, B2NPP7 100% 

C8762 

123-125 B2NR97, B2NR98, B2NR99, B2NRB0 100% 

125-127 B2NRB1, B2NRB2, B2NRB3, B2NRB4 100% 

127-129 B2NRB5, B2NRB6, B2NRB7, B2NRB8 100% 

 
 

Table 2.  Sample Results for Nitrate and Technetium99 – C8760. 

Customer ID # 
Core 

(depth in ft) Type % H2O Nitrate (ug/g) 
Tc-99 

(pCi/g) 

B2NPN8 
(S13V000012) 

C8760 I001 
(121-123) 

Sample 
10.98 

6.05 0.128 (U) 

Duplicate 6.25 0.126 (U) 

B2NPP3 
(S13V000024) 

C8760 I002 
(123-125) Sample 12.29 7.92 0.131 (U) 

B2NPP8 
(S13V000036) 

C8760 I003 
(125-127) Sample 11.29 8.79 0.128 (U) 

 

 
Prep Blank NA 0.081 ug/mL 0.102 pCi/mL (U) 

NA – not applicable 
U – Result is less than the detection limit 
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Table 3.  Sample Results for Nitrate and Technetium99- C8762. 

Customer ID # 
Core 

(depth in ft) Type % H2O Nitrate (ug/g) 
Tc-99 

(pCi/g) 

B2NRB9 
(S13V000047) 

C8762 I001 
(123-125) 

Sample 
15.60 

8.22 0.139 (U) 

Duplicate 8.19 0.139 (U) 

B2NRC0 
(S13V000058) 

C8762 I002 
(125-127) 

Sample 7.22 5.01 0.119 (U) 

B2NRC1 
(S13V000069) 

C8762 I003 
(127-129) 

Sample 13.90 14.6 0.134 (U) 

 

 
Prep Blank NA 

<0.0208 
ug/mL 

0.102 pCi/mL (U) 

NA – not applicable 
U – Result is less than the detection limit 

 
Based on the sampling results and descriptions of the soils recovered from the sampling efforts, 
the geophysical logs were expanded in the zones of interest for use in delineating the targets for 
testing and potential pore water extraction for Stage III.  Figures 2 and 3 show the expanded logs 
with soil information included.  These figures were utilized for precisely identifying the target 
zones for conducting borehole wall compaction reduction testing through performances of falling 
head testing and surging. 
 
 
2.5  SPECIALIZED TESTING FOR STAGES I AND II 
 
2.5.1  Falling Head Testing 
 
Material is compressed into the borehole wall as drill rods are pushed into the ground using the 
hydraulic push technique.  This displaced material creates a compaction zone where 
approximately 0.75 cubic in. of material is compressed into each square inch of wall as the pipe 
is advanced.  Falling head testing was performed as part of Stages I and II to evaluate the well 
development technique consisting of the introduction of water with subsequent surging and 
bailing to break down the compacted borehole wall.  During project planning, it was speculated 
that this compaction skin (assumed to be essentially an impermeable barrier) would not allow, or 
would critically reduce the effectiveness of a vacuum for extracting water-bearing vapors from 
the formation.  The falling head and surging activities were designed with two goals:  1) to 
provide the means to modify (i.e., break down) the compaction zone and 2) to collect data for 
comparison of the initial conditions and the conditions after application of the surging and 
bailing methodologies. Instructions for conducting the falling heads tests were prepared jointly 
by GSI Water Solutions Inc. (GSI) and EnergySolutions staff prior to field deployment.   
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Figure 2.  Expanded Log Showing Zone of Interest in C8759. 
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Figure 3.  Expanded Log for Zone of Interest C8761. 
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The falling head tests were conducted by centering a 2 ft long, 20 slot screen section in the zone 
of investigation.  The screen and a sump were connected to the surface by a polyvinyl chloride 
(PVC) riser pipe.  An In-Situ Inc.® Level Troll 700 pressure logging transducer positioned in the 
sump was connected to a computer at the surface.  A measured volume of water was introduced 
into the borehole and allowed to infiltrate into the borehole wall and formation.  The rate of 
decline of the height of water in the riser pipe (i.e., the falling head) was plotted on the computer.  
An onsite hydrologist observed the data plots and provided direction regarding length of time for 
data collection, whether or not to repeat the test, and actions taken at the conclusion of the 
individual tests. 
 
Graphs generated by plotting the head height vs. time were utilized to calculate the borehole wall 
effective permeability, (K).  This data was used to determine the net effect of the direct push 
methodology on formation permeability thus deriving a determination of initial effective 
permeability. 
 
By viewing onsite plots of the falling head elevations, the onsite hydrologist could observe when 
the time vs. head height had reached “steady state” (i.e., the rate of change in the plotted curve 
was less than one).  The test would be terminated and the pressure transducer would be removed 
from the well.  If necessary, additional water was added to the well in order to assure that the 
zone of investigation (screen interval) had a sufficient fluid height to cover the screen.  The 
volume of water added to the well was recorded on the daily work records.  A slug rod/surge-
block was inserted into the screen for surging the well.  The screen zone was surged by the up 
and down movement of the slug rod/surge-block for up to 15 minutes and a measurement to 
determine the water level in the well was performed.  The remaining water was removed from 
the well (purged) and a second falling head test was performed by placing a transducer, adding a 
measured volume of water, and tracking time vs. head height with the onsite computer graphics.  
The onsite hydrologist compared the generated test graphics (test 1 vs. test 2) and determined if 
additional water and surging was warranted, or if additional falling head tests needed to be 
conducted.  These iterative steps of falling head testing and surging were repeated until 
comparison of the generated test graphics indicated that surging and bailing demonstrated no 
effective gain in the borehole wall permeability. 
 
 
2.6  DATA AND INTERPRETATIONS 
 
Falling head testing was planned for both C8759 and C8761.  C8759 was the first well in which 
the placement of the test well screen and riser was attempted.  After placement, based on the 
measurement of the total length of the screen and riser assembly compared to the length of 
casing present in the well, it was determined that the end cap of the sump and screen did not pass 
through the end of the 2.5 in. OD (1.75 in. ID) casing, as intended. 
 
The clearance between the casing and the riser and screen was restricted, (the OD of the riser and 
screen was 1.66 in. and the ID of the casing was 1.75 in.) leaving a clearance of less than 1/20 in. 
(0.05 in.) on a side.  The entire 2.5 in. casing string was removed to determine why the riser and 
screen would not pass through the casing shoe to total depth.  On inspection, it was noted that 
when the disposable tip (which is held in place during driving with rivets through the casing into 
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the tip) was driven off to remove the tip before back-pulling the casing from total depth, jagged 
edges of the broken rivets were left protruding through the casing wall into the interior of the 
casing.  There are four rivets points holding on the disposable tip.  In this case, the total 
combined length of the broken rivets protruding into the interior of the casing was greater than 
the clearance allowed between the riser and screen assembly and the inner casing wall.  Because 
the temporary screen could not be placed, no permeability testing was conducted in C8759 and 
the borehole was decommissioned. 
 
To solve this issue, a cleaning shear was fabricated and was utilized to clean the broken rivets 
from the interior of C8761.  This allowed the riser and screen to pass through the rivet section 
freely and falling head tests were conducted in this borehole.  
 
GSI analyzed the data generated during the falling head tests.  The primary data was collected 
during a series of five falling head tests done between March 12, 2013 and March 20, 2013 using 
pressure logging transducer installed in borehole C8761.  Appendix G contains the GSI report on 
the falling head tests.  The specific field activities performed during each test, data analysis, and 
hydrographs are provided.  
 
Visual examination of the hydrographs indicates that during the first 100 plus seconds of each 
test, the water levels rose.  This is interpreted to reflect the pouring of the 2 gallon test volume 
into the boring.  For that reason, the report focused on the data collected after 100 seconds as this 
data was interpreted to provide the most information regarding the progress of development and 
the breaking down of the compaction zone within the borehole wall.   
 
Figure 4 depicts the progressive change in borehole permeability as falling head testing, 
surging/purging and retesting progressed.  Generally, in tests 1 and 2, the water levels rose 
and/or were static between 100 and 500 to 600 seconds into the test.  Conversely, in tests 3, 4, 
and 5, the water levels began to decline between 100 and 200 seconds into each test.  Later in the 
tests, both test 1 and 2 show that the boring took in excess of 60,000 seconds to drain while in 
tests 3, 4, and 5 the boring was largely drained by 10,000 to 20,000 seconds into the test.  As 
indicated in Figure 4, there were no significant improvements in head decline rate or duration 
after the second round of surging and cleanout (between test 2 and 3).  This indicates 
development/enhancement of wall permeability had improved as far as was readily achievable. 
 
Based on the visual examination of the data, surging and purging (well development) was 
interpreted to have broken down the compaction zone within the borehole.  The data suggests 
that the development work conducted between tests 4 and 5 yielded little to no additional 
improvements in the breakdown of the compaction zone, and that the boring was as developed as 
this technique could accomplish. 
 
Additional comments and interpretations specific to each falling head test are given in the GSI 
report in Appendix G. 
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Figure 4.  Falling Head Test Results for C8761. 
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 2.7  CONCLUSIONS AND RECOMMENDATIONS 
 
The well development process of purging and surging worked well to break down the 
compaction zone generated by the hydraulic hammer push technique.  Based on the data, once 
development succeeds in breaking down the compaction zone, falling head tests will show a 
change from the trend seen in tests 1 and 2, (where water level was relatively static before it 
began to fall – critical portion of the curve in the red box in Figure 4) to that seen in tests 3, 4, 
and 5 where water level began falling from essentially the beginning of the test (see critical area 
enclosed in the green box in Figure 4). 
 

• U X A
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For future well development activities, the following recommendations are made: 
 

1. Once the borehole is ready for development, add a 2 gallon slug of water to it. 
 

2. Leave this slug of water in the borehole for at least 12 hours.  The purpose of this is to 
have water permeate the compaction zone to begin softening and degrading it in 
preparation for the subsequent surge and purge development. 
 

3. Begin development activities using three to four surge and purge events.  Each surge and 
purge will generally include: 

a. Addition of 2 gallons of water to the boring. 
b. Surging the boring for 30 minutes. 
c. Purging that water from the boring. 
d. Repeating steps a through c until such time as the purge water is visibly less 

turbid as compared to the initial purge. 
 

4. When the purge water is visibly less turbid, conduct a falling head test.   

a. Compare the graph from this test to the graph generated from the initial test to see 
if the slug of water stabilizes as it did in tests 1 and 2, or quickly begins to fall as 
it did in tests 3, 4, and 5. 

 
5. If the slug shows the slow rise, stabilization, and slow fall seen in the first 30 minutes of 

tests 1 and 2, development of the compaction skin is interpreted to be incomplete, and 
steps 3 and 4, above, should be repeated. 

 
6. If the slug shows the rapid fall seen in the first 30 minutes of tests 3, 4, and 5, 

development is interpreted to be having an effect on the compaction skin.  In such a case, 
the final recommended steps are to: 

a. Purge the well of the water from the slug. 
b. Add a new clean slug. 
c. Conduct one 30 minute surge operation followed by purging. 
d. Add a new 2 gallon slug and conduct another falling head test.   
e. If the slug is seen to be falling at rates similar to the previous falling head test, 

development can be interpreted to be complete. 
f. If the slug is seen to be falling at a higher rate, then repeat bullets 6a through 6f.  
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3.0  STAGE III 
 
 
3.1   SUMMARY OF ACTIVITIES 
 
Field work to construct the wells for this stage started on June 14, 2013 and concluded on 
September 12, 2013.  This included 59 field days.  Approximately 131 hours (equivalent to 
approximately 14 days) were lost due to various reasons, including: lack of support, weather, and 
work package revisions. (See Appendix H for copies of the Drilling and Sampling Daily Work 
Records – Stage III).    
 
PL-36472-OP-0002 provided the description of work for Stage III activities (see Appendix B).  
Direct push technology was used to place 2.625 in. OD pushes at four sites south of the 241-SX 
tank farm.  The four boreholes were arranged in a 4 × 8 ft “box” to allow any of the four 
locations to be utilized as an extraction well or monitoring well and the eastern edge of the box 
was located within 5 ft of C8761.  Using the geophysics from C8761, the target zones for the 
four wells were projected to be at 120 to 130 ft bgs in the individual locations. 
 
The boreholes were driven to approximately 150 ft bgs.  To reduce compaction in the anticipated 
zone of interest, the sampling string and sampler were utilized to advance the borehole through 
the 6 ft of the zone of interest.  The recovered soil from the sampling string was disposed of in an 
onsite waste barrel.  To reduce overall costs and improve efficiencies, logging was only 
performed from 90 ft bgs to total depth.  Standard logging suites were used to collect gamma 
information and volumetric water content in each borehole.  These logging suites consisted of a 
combination tool of LaBr/BGO for gross gamma and spectral gamma analysis, and a neutron-
neutron detector. 
 
After log data collection and processing, the data was reviewed to: 
 

• Determine if the sediment type and bedding thickness were sufficient to meet extraction 
goals. 

• Identify the borehole to be used for extraction and the three boreholes to be used for 
monitoring boreholes. 

• Identify the precise depth for placement of the screen and packer assemblies.  
 
A well screen and packer assembly was placed in the zone of interest in each borehole.  Testing 
and well development was performed.  Section 3.4 contains additional information on the 
placement of the well screen and packer assemblies, and Section 3.5 contains additional 
information on the testing performed.  
 
After the testing and well development activities were completed, surface seals and connections 
to the surface extraction system were installed.  EnergySolutions also provided ongoing field 
support to the project as the test continued.  This support consisted of daily checks of the test 
equipment, sampling, and assistance as needed to modify or replace portions of the test 
equipment.  This support work started on October 7, 2013 and included 46 field days, ending on 
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January 23, 2014.  Results from the pore water extraction testing are not included with this 
report. 
 
3.2  DIRECT PUSHING 
 
Boreholes were driven using a hydraulic hammer system.  Four boreholes were pushed using a 
6.67 cm (2.625 in.) OD × 4.76 cm (1.875 in.) ID casing at predetermined locations to the 
specified depths, or refusal.  When the borehole was in the zone of interest, as defined by the 
project, the standard sampling string was used to minimize the compaction of the borehole wall.  
The sampling string was used for three 2-ft sections (for a total of 6 ft) in each of the four direct 
push locations (C8823, C8824, C8825, and C8826). 
 
 
3.3  GEOPHYSICAL LOGGING  
 
Energy Solutions and Three Rivers Scientific conducted geophysical logging data collection and 
analytical services on the boreholes.  A portable small diameter logging system was used to 
collect spectral gamma, gross gamma, and moisture data from the bottom of the borehole to 90 ft 
bgs.  Calibration details, log data information, and data interpretation, as well as copies of the 
collected and processed data for the Stage III probe holes are provided in Appendix I.  As stated 
above, only a portion of each of the four boreholes was logged (90 ft bgs to total depth).  This 
interval was deemed sufficient to provide enough subsurface features to ensure accurate 
correlation to C8761, and provide detailed information relating to the target zones. 
 
 
3.4  WELL SCREEN AND PACKER ASSEMBLIES  
 
Extraction of moisture-bearing vapors from a given layer or geologic horizon requires a borehole 
construction method which  allows negative pressure to be applied to the correct zone in the 
subsurface, and which seals the area above and below the target from the pressure effects.  
Additionally, a system to collect and pump the extracted water to the surface after removal from 
the formation is necessary.  Included in the design requirements and operational planning was 
the goal that all of the subsurface equipment could be placed inside the working dimensions of 
the direct push slim hole tubing (1.875 in. ID). 
 
During planning for the pore water extraction testing, WRPS contracted PNNL to conduct 
modeling and bench-scale testing of the soil moisture extraction concept, and to provide 
modeling information for use in selection of the zone for extraction, input on the design of the 
screen assemblies to place in the four wells, and parameters for operation of the extraction wells. 
 
Multiple initial design and extraction concepts were proposed and evaluated prior to selection of 
the final design.  The initial conceptual design plan consisted of a sealing system of inflatable 
packers on both sides of the screen interval, a sump, screen and riser, and a small-dimension 
pump for removal of the collected fluids. 
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The final configuration was a combination of non-deformable cement seals to seal the sump 
portion of the well and an inflatable packer for sealing the area above the screened extraction 
zone. 
 
3.4.1  Design of Well Screen and Packer Assemblies and Construction Planning 
 
Major factors of the extraction concept were: 

• All materials and extraction devices had to pass freely through the drive tubing which had 
a 1.875 nominal ID. 

• No extraction system was commercially available in the above dimensions.  This 
restricted availability of items and materials that could be successfully placed into the 
tubing and caused difficult subsurface working conditions. 

• The extraction zones required impermeable seals above and below the screen systems 
through which the vacuum would be applied to the formation. 

 
The project team members expressed concerns about the initially proposed lower packer seal 
below the bottom of the screen.  After discussion of various construction issues and fabrication 
restrictions, the recommended design was to replace the lower packer with a cement seal.  Other 
design changes made included shortening the screen length to 1 ft, and reducing the screen slot 
size to ten slot from the 2-ft length, 20 slot screen utilized in Stages I and II testing. 
 
The lack of space available in the annulus (area between the borehole wall and the screen/sump 
assembly) required that the material (cement) be placed into the bottom of the hole first and the 
sump portion of the assembly be displaced (pushed) into the cement.  This was identified as a 
potential risk, as a very small variance in cement volumes could result in displacement of cement 
into the screen interval.  To reduce the risk, numerous trial runs were conducted at the 
EnergySolutions shop area to establish precise cement volumes, mixing ratios, and to provide a 
reliable set of working instructions to guide activities in the field.  
 
3.4.2  Installations of Construction Assemblies 
 
Four sets of identical riser, packer, screen, and sump assemblies (hereafter called construction 
assemblies) were installed into the four boreholes.  After installation, falling head testing was 
conducted in accordance with the conclusions and recommendations from testing conducted 
during Stages I and II (Section 2.7).  This testing revealed complications to the installations of 
three of the four wells.  As the sump was pushed into the cement, the cement rose in the annulus 
and covered portions of the screen intervals. 
 
During construction, no material was detected during measurements inside the sump.  
Measurements taken several days after the placement of the construction assemblies were the 
first indication that materials had entered through the screens.  Because no measurements were 
possible in the annulus, the amount of screen interval compromised is not known.  In well 
C8823, approximately 0.8 ft of cement was measured in the sump and the conclusion is that 
some amount of cement rose above the bottom of the open screen interval and entered the well.  
In well C8824, no material was noted inside the well and the assumption is that no cement rose 
above the bottom of the screen interval.  For well C8825, the cement material inside the casing 
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was measured to be within 0.2 ft of the top of the screen.  This measurement demonstrates that 
the sump and 80% of the screen are full of cement.  In well C8826, approximately 1 ft of cement 
was noted inside the sump the day after the placement of the construction assembly.  See 
Figures 5 through 8 for as-built drawings depicting the construction details of each well (C8823 
through C8826). 
 
It is assumed that the above noted complications indicate that the cement infiltration through the 
screens did not occur immediately.  Before placement of the cement and screen 
assemblies/risers, each well was measured to ensure that the borehole was open and ready for the 
installation.  A measured amount of cement was then placed into the bottom of the well by use of 
a dump bailer.  The screen assemblies and risers were then placed into the well bore and 
displaced (pushed) into the cement.  Measurements were taken down the borehole after the 
installation of the screen assemblies and risers.  No material was detected inside the sump or 
screen after the placement of the construction assemblies in any of the four wells.  No materials 
were detected inside the sump until the wells were re-measured several days later at the initiation 
of well development activities.  The conclusion is that after placement of the cement, and before, 
or as the construction assembly was placed into the cement, formation materials caved into the 
borehole and mixed with the cement, causing an increase in the cement volumes.  This increase 
in cement volume was sufficient to cause it to rise into the screen interval in three of the four 
wells.  It is also surmised that the addition of the sand/silt formation material into the cement 
caused the cement fluid viscosity to rise sufficiently to not allow immediate ingress through the 
well screens which is why the infiltrations were not identified at the time of placement. 
 
 
3.5  FALLING HEAD TEST DATA AND INTERPRETATION 
 
Following the placement of the screen assembly, the well development process of purging and 
surging was performed as described in Section 2.7. 
 
Wells depths were measured and an In-Situ Inc.® Level Troll 700 transducer was utilized to 
monitor water levels within the wells during testing.  The testing sequence data was collected 
and GSI provided interpretations of the data.  Plots of the falling head data as well as an 
interpretation of the data are provided in Appendix J.  A discussion on the well development and 
falling head testing on each borehole is provided below. 
 
3.5.1  C8826 
 
Well C8826 was the first of the four Stage III wells in which development efforts were 
conducted.  In total, eleven individual falling head tests and surge/purge sequences were 
performed in well C8826.  The repetition of testing and purging was the result of the 
inconclusive results and data plots collected.  Figure 9 shows the normalized data plot of the 
multiple tests performed during the attempt to break down the sidewall compaction zone.   
 
The falling head and purging steps were repeated with minor modifications to the process and to 
the equipment in an effort to effect change and derive data plots similar to those in Figure 4 
(from the initial falling head tests done in C8761).  Throughout all of the repeated attempts to 

RPP-RPT-56849 Rev.00 4/21/2020 - 11:21 AM 23 of 432



RPP-RPT-56849, Rev. 0 

18 

increase the effective borehole wall permeability, little or no improvements were observed.  In 
fact, the initial test and test 4 had the best effective infiltration rates.   
 

Figure 5.  As-Built Drawing for C8823. 
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Figure 6.  As-Built Drawing for C8824. 
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Figure 7.  As-Built Drawing for C8825.  
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Figure 8.  As-Built Drawing for C8826.  
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None of the curves depicted in Figure 9 show the improvement or curve profile shown for tests 3 
through 5 in Figure 4. 
 
3.5.2  C8825 
 
Figure 10 shows the normalized well responses from the four falling head infiltration and purge 
cycles performed on C8825.  None of the curves match the pattern expected or meet the 
development goal from the testing done in C8761.  Test number two had the fastest rate of 
decline and the remaining three have the long, nearly flat, time span with a very slow rate of 
decline between 100 and 1000 seconds into the test duration.  These responses demonstrate that 
the surge and purge (bailing of fluids and materials) from the sump portion of the well did not 
producing results similar to the actions performed in C8761. 
 
3.5.3  C8824 
 
Figure 11 depicts the normalized responses from four falling head and surging/purging cycles in 
well C8824.  No significant improvements were achieved from the process.  Test number one 
had the fastest initial decline in head and the subsequent three tests had prolonged delays in the 
head decline in the 100-1000 second time frame.   
 
3.5.4  C8823 
 
Figure 12, the normalized graph of four falling head tests conducted in well C8823, clearly 
shows that all three tests had no affect on borehole permeability.  It demonstrates that the surging 
produced no reduction in the borehole wall compaction and most likely produced plugging of the 
screen and/or the borehole wall with fines.   
 
 
3.6  CONCLUSIONS AND RECOMMENDATIONS 
 
During Stage III, in all four boreholes, the well development process had no effect on the 
compaction in the borehole wall or increasing the effective permeability.  In fact, the 
permeability appeared to go down as the testing and purging progressed.  There are several 
issues that may have contributed to these results: 

• The wells were constructed with 1 in. nominal ID risers with 1.33 in. ID screens and 
sumps.  The surge block/slug rod had to fit through the 1 in. ID riser, but had excess 
room in the 1.33 in. ID screen and sump.  This reduced the compression wave in the fluid 
as the surge block was moved up and down in the screen section, reducing the 
effectiveness of the surging process. 

 
• The screen section was changed from the 2 ft/20 slot tested in C8761 (Stages I and II) to 

1 ft/ten slot for the four extraction wells in Stage III.  The reduction in length was 
intended to keep the extraction vacuum centered within the target zone to reduce the 
chances of breakthrough and channeling of the vapor pathway into the well from the 
adjacent, less saturated sediments.  The slot size reduction was based on concerns that the 
larger sized, 20 slot openings would allow excess sediments into the screen and sump, 
and damage or plug the water extraction pumping system. 
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Figure 9.  Hydrograph of C8826 Falling Head Testing. 
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Figure 10.  Hydrograph of C8825 Falling Head Testing. 
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Figure 11.  Hydrograph of C8824 Falling Head Testing. 
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Figure 12.  Hydrograph of C8823 Falling Head Testing. 
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• The decrease in slot size contributed to the reduction of surging energies for development 
of the borehole wall. 
 

• Observations during the bailing process indicate little or no material (sand or silt) was 
removed from the well (i.e., no materials entered the well through the well screens).  This 
can be attributed to: 1) the reduced slot size, or 2) the problems with the construction 
where significant portions of the screen interval were subjected to infiltration by cement 
during the placement of the construction assembly into the cement at the bottom of the 
wells. 

 
• During operation of the vacuum system, one or more of the packer systems failed to 

maintain pressure.  These failures could have been manufacturing flaws, as the systems 
were custom-made to fit in the extremely tight dimensions of the 1.875 in. ID of the well, 
but the precise cause and nature of these failures is not known. 

 
To overcome the issues noted above, several changes should be made prior to any additional 
testing: 
 

• The overall working dimensions of the well need to be enlarged.  A larger borehole size 
would allow the construction assembly to be cemented into place using a tremie pipe to 
place cement down the hole around the assembly.  This would eliminate the problems 
caused by pushing the construction assembly into cement at the bottom of the hole.  
 

• The increase in size should be accompanied with a uniform ID/OD for the construction 
assembly (see the first bullet in the discussion of issues, above) to maximize surging 
pressures from the well development process.  The screen system should be returned to 
the 20 slot opening size to ensure that surging energies are more efficiently applied to the 
borehole wall.  Both of these changes would increase the breakdown of the compaction 
zone and improve borehole wall permeability. 
 

• Increasing the working dimensions for well placement would also allow the use of 
non-deformable seals above the screen after well development.  This would eliminate the 
mechanical failure issue with the packer system. 

 
 
 

4.0  BOREHOLE DECOMMISSIONING 
 
 
Decommissioning of the boreholes from Stages I and II were conducted in accordance with the 
Washington Administrative Code (WAC) 173-160 requirements.  While decommissioning the 
boreholes, the tubing was back-pulled while granular bentonite was simultaneously added to the 
tubing until it reached the surface.  Resistivity probes were installed in one borehole, C8761.  A 
protective steel casing was cemented in place approximately 30.48 cm (12 in.) deep at the 
surface to protect the protruding probe wiring.  The State of Washington, Department of Ecology 
(Ecology) documentation is provided in Appendix K. 
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Stage III boreholes have not yet been decommissioned as they are being used for the pore water 
extraction testing.  Table 4 shows the logged and sample boreholes, coordinates, pushed depths, 
and resistivity probe placement depths, as applicable. 
 

Table 4.  Borehole Information. 

STAGES I and II 

Borehole # / Type 
Northing 
(meters) 

Easting 
(meters) 

Elevation 
(meters) 

Hole 
Depth 

(ft) 

Probe Depth 

( ft bgs) 

C8757 /  Logging 134461.04 566854.46 NA 11.5 NA 

C857A  / Logging 134133.19 566 771.96 199.05 11.5 N/A 

C8757B  / Logging 134133.01 566773.99 199.01 11.5 NA 

C8759 / Logging 134127.93 566814.86 199.42 152.0 N/A 

C8760 / Sampling 134127.68 566815.91 199.34 127.0 NA 

C8761 / Logging 134133.01 566826.92 199.63 152.0 88, 108, and 127 ft 

C8762 / Sampling 134132.90 566827.82 199.56 129.0 N/A 

STAGE III 

C8823 134133.30 566824.06 199.56 153.0 N/A 

C8824 134133.16 566825.33 199.58 153.0 N/A 

C8825 134130.76 566825.13 199.48 153.0 N/A 

C8826 134130.78 566823.90 199.44 153.0 N/A 
 
 
 

5.0  GLOBAL POSITIONING SATELLITE SURVEYING 
 
 

With the use of a Trimble® 5800 Global Positioning Satellite Survey system, or equivalent 
equipment, the original locations of the exploratory boreholes were identified using paint and 
stakes.  Once the task was completed and the boreholes were decommissioned, each exploratory 
and sample borehole was recorded for accuracy.  These recorded coordinates were placed on a 
map showing their locations in direct relation to the underground storage tanks in the vicinity.  
The coordinates, elevation, and a map showing completed push locations/boreholes are provided 
in Appendix L.   
 
 
 

6.0  ENVIRONMENTAL, SAFETY AND HEALTH 
 
 
During the SX Tank Farm activities, EnergySolutions Operations Safety personnel performed job 
site surveillance for safety and health compliance.  The results of a surveillance performed by 
EnergySolutions are provided in Appendix M.  The work scope conducted under the subject 
Statement of Work was completed with no lost time, reportable Occupational Safety and Health 
Act of 1970 injuries, or first aid cases, and there were no incidences of equipment or personnel 
radiological contamination. 
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SX POREWATER EXTRACTION – STAGE I 
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DESCRIPTION OF WORK: SX PORE WATER EXTRACTION
STAGE I

1.0 INTRODUCTION AND BACKGROUND

1.1 GENERAL DESCRIPTION

Therc arc 177 large, underground tanks located at the Hanford Site, 149 of them are single-
shelled. These tanks and their associated facilities are grouped into 12 "tank farms." the tanks
were used for storage of some of the most dangerous and hazardous waste produced during the
processing of irradiated fuel to obtain plutonium. Tank farms were located downhill from
chemical separations plants so that the wastes would gravity-flow to the tanks. Six single-shell
tank (SST) farms (241-S, 241-SX, 241-T, 241-TX, 241-TY, and 241-U) are located in the
200 West Area of thc Hanford Site. This Description of Work (DOW) focuses on the SX tank
farm and an investigation related to extraction of potentially contaminated pore-water from under
and adjacent to the SX tank farm. This DOW provides the work instructions for conducting
characterization and sampling efforts for Stage I of the SX Pore Water Extraction as listed in
RPP-PLAN-53 808, Rev. 0 or latest revision. The scope of work includes: providing equipment
and personnel to conduct direct push activities; supporting soil sample collection by Washington
River Protection Solutions, LLC (WRPS) sampling personnel; providing safety oversight;
providing geophysical logging services; performing falling head tests and borehole wall
manipulation activities in selected zones of the exploration boreholes; attending meetings and
planning sessions; and providing a written report documenting field activities and data collection
at the conclusion of the scope of work. This work is being conducted at the direction of WRPS
Closure and Corrective Measures group.

1.2 BACKGROUND

The U.S. Department of Energy (DOE) assigned the River Protection Project (RPP) Single-Shell
Tank Program the tasks of transferring waste from the SST to double-shell tanks, and developing
and implementing a strategy to retrieve S ST waste and miscellaneous underground storage tank
waste. The WRPS Closure and Corrective Measures group was given responsibility for
collecting and providing subsurface data from the SST farm facilities. This contributes to
preparation for the eventual retrieval of the tank waste. The intent of the SST Waste
Management Area (WMA) characterization program is to collect and analyze samples to provide
an understanding of the distribution and movement of contaminants in the vadose zone under and
adjacent to the tank farms. These SST farms are designated as Radiological Buffer Areas or
Contamination Areas.

The SX tank farm is believed to have been associated with tank waste losses to the soil column
as a result of overfilling, leaks from ancillary equipment, and/or leaks from the tanks themselves.
Detailed estimates of soil waste inventories have been prepared for this tank farm and are
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documented in various reports identified in RPP-PLAN-53 808, 200 West Area Tank Farms
Interim Measures Prelimninamy Investigation Work Plan.

The initial field testing of soil desiccation/contaminant removal technology called out in
RPP-PLAN-53808 includes testing rcferred to as Stage I Pore Water Extraction. The purpose of
the Pore Water Extraction testing is to determine if the technology has potential to remediate
identified contamination. Stage I will characterizc the study area for selection of a test site and
provide technical information for performing a proof-of-principle test of soil
desiccation/contaminant removal using direct push equipment.

Results of previous soil investigations at SX tank fanu indicate the presence of contamination
within the vadose zone. The most effective way to mitigate risk associated with this
contamination is through restriction of groundwater recharge using interim surface barriers or
removing contaminants in the vadose. RPP-7884, Field Investigalion Report for J'Vaste
Management Area S-SX, indicates future risk is best mitigated by reducing both the subsurface
moisture content and the soil contaminant inventory. Previous work completed at T and TY tank
farms resulted in the installation of interim surface barriers to reduce soil moisture. The work
planned in this document evaluates the potential to reduce the subsurface soil moisture and
contaminant inventory through pore-water and vapor extraction.

1.3 TANK FARM BACKGROUND

The SX tank farm was constructed between 1953 and 1954 and consists of 15 SSTs. The
241-SX tanks are arranged in rows of three tanks each, downhill from the chemical separations
plants, each tank slightly at a slightly lower elevation than it's neighbor so that the wastes
gravity-flow into the tanks. Each of the 241-SX tanks has a nominal 1 million-gal storage
capacity, and consists of a carbon steel liner inside a reinforced concrete shell. The steel tank
liner covers the 75-ft inner diameter tank bottom and sidewalls to a height of approximately 32 ft
as measured from the tank center. The tank bottom is dish-shaped and slopes approximately
3.3% from the sidewall to the tank center (i.e., 14.875-in, elevation drop over 37.5-ft radius).

Ten of the tanks in the SX tank farm have laterals (cased borings) installed below the tank
bottoms as part of the leak detection system. In addition to laterals, vadose zone monitoring
wells (drywells) are installed throughout the tank farm for leak detection.

1.4 PHYSICAL SETTING

The SST tank fanns were constructed in excavations into the near-surface sediments that overlie
the Columbia River Basalt Group. The Columbia River Basalt forms the basement bedrock.
There are approximately 169 to 179 m (555 to 590 fi) of continental sediments that overlie the
basalt in WMA S-SX. From oldest to youngest, these deposits include the following.

Columbia River Basalt Group
Ringold Formation
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• Cold Creek unit - lower carbonate rich sequence (CCU1)
• Cold Creek unit upper silt and sand sequence (CCU)
• Hanford formation - lower fine sand and silt sequence (H2 subunit)
• Hanford formation - middle coarse sand and gravel sequence, upper fine sand and top

gravelly sand sequence (Hi subunit)
• Backfill

The general characteristics of these units are described in more detail in RPP-23 748, Geology,
Hydrogeology, Geochemistry, and Mineralogy Data Package for the Single-Shell Tank Waste
Management Areas at the 1-Icenford Site. All of the formations, except for the surface of the
Hanford formation have a general tendency to dip west to southwest toward the axis of the Cold
Creek unit, The SSTs at WMA S-SX were emplaced within the Hanford formation sediments of
an upper sand-dominated (Hi) subunit, and may locally intercept the upper portions of a middle
gravel-dominated Hanford (Hi) unit. The vadose zone beneath WMA S-SX is as much as
65 meters thick (213 fi) and consists of the Hanford formation, the Cold Creek unit, and the
upper part of the Ringold Formation. Both the water table and the unconfined aquifer reside
entirely within the Ringold Formation.

Sediments in the vadose zone vary from open-framework gravels of the gravel-dominated facies
and interbedded sand and silt of the silt-dominated facies of the Hanford formation to calcium
carbonate-rich deposits of the Cold Creek unit and cemented gravels of the Ringold Formation,
These sediments are characterized by nunierous lateral discontinuities, such as pinch outs,
erosion truncations, and irregular flow patterns. If elastic dikes are present, they may enhance
vertical flow patterns. Therefore, there are numerous possible avenues for contamination to
migrate through the vadose zone (HNF-4936, Subsurface Physical Conditions Description of the
S-SX Waste Management Area).

2.0 WORK SCOPE

For the Stage I activities EnergySoluiions Government Group, Northwest Operations
(EnergySolutions) will utilize a direct push technology to place exploratory and sampling pushes
at three sites south of the 24l-SX tank fanri. At these sites the exploratory holes will be driven
to refusal, which is anticipated to occur at 120 to 130 ft below ground surface (bgs). These
exploration holes will then be utilized for collection of remote sensing geophysical log data.
Gamma information, volumetric water content and soil formation temperature data will be
collected with standard logging suites. These logging suites consist of a combination tool of
lanthanum bromide and bismuth germinate oxide (LaBr/BGO) for gross gamma and spectral
gamma analysis, a neutron-neutron detector, and an infrared casing temperature device.

The log data will be utilized to select intervals for sampling in separate pushes located 2-3 ft
from the exploration locations. Two zones will he selected from each exploration borehole for
investigation. The samples will be analyzed on a quick-turnaround" basis for moisture content,
nitrate and, technetium. After sampling has been completed and the sampling boreholes have
been decommissioned, several testing activities will be undertaken in the exploration borcholes.

7
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The casing will be withdrawn to provide open hole access to the zone sampled in the sampling
borehole. A temporary screen and riser pipe will be placed in the zone of interest and
instrumented with a piezometer. A "falling head test" designed for implementation in the vadose
zone will be conducted by placement of 2-5 gallons of water per test. At least one test and
possibly several tests will be performed. In addition to recording the falling head test data, the
zone being tested will be surged in an attempt to modify or breakdown the compaction zone
created along the borehole wall by the direct push methodology.

2.1 METHOD FOR BOREHOLE PLACEMENT

The method selected to outline the vertical and horizontal extent of contamination is a hydraulic
hammer-driven push system on a tractor or track mounted type carrier. For this application, the
locations for investigation (exploration) are selected through an iterative process as outlined in
Section 3.0, "Push Locations." Data from the moisture and gamma logs collected from the
exploration borehole will be used to determine sampling locations in the adjacent sampling push
location. Approximately six samples will be collected in the three adjacent sampling push
locations.

2.2 EXPLORATORY BOREHOLE

The exploratory activities are initiated by placement of a single tubing string that is 6,4 cm
(2.5-in.) outside diameter (OD) x 4.45 cm (1.75-in.) inside diameter (ID) (e.g., the exploratory
push). This tubing is advanced to the target depth or refusal. Geophysical logging with bismuth
germinate oxide gamma and neutron-neutron moisture instrumentation is conducted. The
logging data is reviewed by the WRPS Closure and Corrective Measures and EnergySolutions
technical personnel to determine target sample collection points. After testing, the exploratory
borehole will be decommissioned per applicable Washington Administrative Code (WAC)
173-160, "Minimum Standards for Construction and Maintenance of Wells," requirements
(e.g., filled with bentonite or bentonite/cement grout as required) as the push tubing is extracted.

2.3 SAMPLE BOREHOLE

Sampling is conducted with outer push tubing that is 6.67 cm (2.625-in.) OD x 4.76 cm
(1.875-in.) ID and inner tubing that is 3.81 cm (1.5-in.) OD x 2.54 cm (1.0-in.) ID. The dual
wall system with a "dummy" tip is advanced to the predetermined sample depth. When the
sampling depth is achieved, the entire tubing string (inner and outer casing) is back-pulled
0.06 in (approximately 2 in.) to 0.12 m (approximately 5 in.) to relieve pressure from the drive
shoe and tip. The removable tip is removed by extracting the inner rods. When the inner string
of tubing has been removed, a sampler is attached to the inner string and returned to the bottom
of the outer casing/push tubing and positioned against the inner receiver face of the drive shoe.
The inner and outer tubing strings are "locked" together by use of a proprietary method, and the
entire assembly is advanced through the targeted sample interval.
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The sampler body holds three stainless steel liners that are 3.17 cm (1.25-in.) OD x 2.7 cm
(1.08-in.) ID. Afler the sampler is advanced approximately 0.6 m (2 ft), the inner string is
released and retrieved to surface. The liners are removed from the sampler body and surveyed.
Trained sample-handling technicians document recovery, sample condition, and volume
recovery percent; then the samples are packaged and transported to the selected laboratory for
analysis. The samples will be analyzed on a "quick-turnaround" basis for moisture content,
nitrate, and technetium. The "dummy" tip is reattached to the inner string and returned to the
bottom and placed in the casing shoe, and the entire assembly is then advanced to the next
designated sample depth. This process is repeated until all requested samples have been
collected or the tubing meets refusal.

Upon completion of the final sample extraction, or upon meeting refusal, the dummy tip or
sampler is removed and the borehole is decommissioned per WAC 173-160 requirements, as
described in Section 3.6, Exploratory and Sampling Hole Decommissioning."

2.4 PLACEMENT OF BOREHOLES

Sites selected for the push locations are south of the SX tank farm fence line and are a portion of
proof-of-principle testing to obtain moisture information and soil chemistry about three
prospective test locations with characteristics similar to those anticipated beneath SX tank farm.
The general location for the three prospective test locations, in relation to 200 West Area and the
Hanford Site, is shown in Figure 2-1. Ground penetrating radar (GPR) and electrical ground
scans will be performed before boreholes are pushed, to identify sub-surface infrastructure and
support citing of the test boreholes. The combination of subsurface infrastructure and surface
accessibility will be used to determine the exact location of each borehole. The push location
will be staked by use of Global Positioning Satellite equipment and verified by a licensed land
surveyor.

Table 2-1 contains the proposed co-ordinates and borehole numbers associated with each
borehole location. Figure 2-2 shows a close-up location of the boreholes showing the southern
fence line of SX tank farm.

Table 2-1. Coordinates of Borehoics for Stage I.

Site # Borehole # Use Northing Eastirig
#1 C8757 Exploration 

134133 566773
______ C8758 Sampling _________ _________

#2 C8759 Exploration 
1341779 566814.9

______ C8760 Sampling _________ _________

#3 C876l Exploration 
134133.1 566827

______ C8762 Sampling I
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Figure 2-1. Location Map of Waste Management Area S-SX
and Surrounding Facilities in the 200 West Area.
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Figure 2-2. Site Map.
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2.4.1 Push Location Documentation

These locations were selected through an iterative process using GPR data and review of as-built
infrastructure drawings. The infrastructure interferences were reviewed from a ailable drawings
and site walk downs and this data was utilized for review of the GPR data. Based on this
iterative process, three proposed areas were identified with an alternate for push site locations.

The final coordinates of the selected site were then plotted with computer-aided drafting. The
push locations are documented above (see Table 2-1). In addition to the coordinate position of
each push location, the push depth, geophysical log data, and other pertinent information derived
during the activity (e.g., depth of contamination as identified from geophysical log interpretatioii
and degree of contamination observed on push rods during extraction) is included in the Field
Activity Reports and State of Washington, Department of Ecology-required documentation.

2.4.2 Push Location Tables And Numbering

All exploratory and sampling push location activities are tracked and documented on Field
Activity Reports by referencing the Well identification (Well ID) number as provided in
Table 2-1 or assigned during progress of the work. If sample collection is attempted, a unique
Well ID number will be used to track the push location on the Field Activity Report, and the
sample will be identified with that Well ID number on the sample label and the shipping
documentation. The Well ID for a sample borehole is one number greater than the
corresponding exploration borehole (e.g., if a zone of interest is identified at exploration Well ID
C8757, the Well ID of the subsequent sampling push is C8758). The unique Well TD number for
both the exploratory push and sampling push locations have been assigned and listed for use
during the Stage I SX Pore Water Extraction Test by the Hanford Site Well Coordinator.

3.0 WORK TASKS

3.1 SITE SETUP

The push equipment will be mobilized and a controlled work area set up surrounding the
preselected and marked location (see Figure 2-2 above). A radiological pre-survcy of the tractor
and equipnient will be conducted (per WRPS procedure) prior to moving the equipment into the
work zone. As noted above, GPR scans and as-built drawing reviews and comparisons have
been completed to properly select the push location. The push equipment consists of a tractor-
mounted mobile unit with a hydraulically-powered hammer and mast system. Support
equipment to be used during field activities will be mobilized into the work area as needed.
A forklift will transport needed support equipment to and from the push locations. Tank farm
personnel will provide support, as necessary, for guiding the equipment onto location and for
subsequent movement of the equipment to other locations.

WRPS Radiological Control Technicians and Nuclear Chemical Operators will be onsite to
support work during activities that create potential personnel exposure. Contamination control

12
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measures will consist of laying spill protection material beneath the equipment (when required).
Spill protection consists of felt and plastic sheeting placed on and around the direct push unit
when necessary and prudent. Control of the work area and control of potential contamination are
aided by restricting site entries by unnecessary personnel. WRPS Health Physics personnel will
provide direction and support to ensure radiological protection is maintained for all personnel
associated with the work.

3.2 PRECAUTIONARY MEASURES

During advancement of the boreholes, casing (push rods) will be driven into the subsurface by
use of the hydraulic hammer inipact system. The push locations have been positioned to avoid
impacting known/mapped structures. Careful observation of the push advance rates and
resistance will be observed to preclude damage to any tank farm infrastructures should the
as-built drawings be erroneous. Tf rod advance indicates that obstructions are present, push
advance will stop, the direct push equipment and work area will be placed in a safe condition and
the Closure and Corrective Measures Technical Lead or his designee, and the WRPS field work
supervisor will be notified. If during push operations, a borehole is deemed to be at refusal" as
defined by traiiied operators of the direct push equipment (refusal is defined as a minimum of
one inch of advance per minute of impact operations), the length of tubing driven will be noted
in the Field Activity Report and the next sequential task as defined in Section 2.2 or 2.3
(depending on whether the borehole is an exploratory or a sampling borehole), will be
performed.

All activities using the hammer unit will conform to the manufacturer's operating manual and
applicable procedures and work package instructions that relate to the specific phase of work.
As the push rods are extracted from the exploratory and sampling holes, the onsite Health
Physics Technician will monitor for radiological contamination. WRPS tank farm-qualified
Nuclear Chemical Operators will perform any decontamination required. The sealing
requirements for decommissioning of the boreholes are defined in the appropriate sections of
WAC 173-160.

3.3 GEOPHYSICAL LOGGING

At refusal or target total depth of the exploratory investigations, EnergySolutions will conduct
logging operations to gather geophysical information. These geophysical investigations will be
conducted in conformance with EnergySolutions procedure GG-NW-FA-PR-00 1, Geophysical
Logging and the EnergySolutions document ESTP-QA-PN-OO 1, Engineered Systems and
Technology Projects - Quality Assurance Program Plan. Logging parameters may be changed
and/or log suites may be added or deleted based on the technical needs of the project, as
determined by the WRPS Closure and Corrective Measures Technical Lead. The following
logging suites are planned.

13
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1. Lanthanum Bromide/ Bismuth germanium oxide (LaBr/BGO) @ 100 scconds/0.5 ft
2. Additional logging with the 'Red" and/or "Green' Geiger/Muller equipment, if necessary,

based on observed results

3. Neutron-neutron detector with a clicnt (WRPS)-provided Americium Beryllium source for
moisture logging ) 15 seconds/0.25 ft

4. Infrared casing temperature detection (collected simultaneously to the LaBr /BGO detection).

Logging data will be collected from the surface to the total depth of the borehole. The logging
analyst, EnergySolutions personnel, and the WRPS Closure and Corrective Measures Technical
Lead will review the field log data. Based on the log data, up to two sampling intervals per site
may be selected.

3.4 SAMPLING

After review of geophysical logging data and sampling zones have been selected, the push
equipment will be relocated 2 to 3 ft away from the exploration borehole and sampling will be
performed.

3.4.1 Sampling Process

The sampling process will entail a multiple sampling method as described in Section 2.3.

After retrieving the sampler to surface, the sampling system will be disassembled and the
stainless steel liners will be removed for packaging and shipment to the designated laboratory.
If opening of the retrieved sampler would result in more than the allowable dose rates per the
Radiation Work Permit, the sampler will be placed in a transportation drum and opened under
controlled conditions at the designated laboratory, or as directed by the Radiation Control
organization.

3.4.2 Cleaning

Quality control requires that all materials (e.g., sample liners, material retaining baskets [finger
baskets], sample caps) used for the performance of sampling activities be cleaned using
U.S. Environmental Protection Agency guidelines/specifications as referenced in the RCRA.
Cleaning of samplers, liners, etc., is the responsibility of the 222-S Laboratory personnel. WRPS
Nuclear Chemical Operators will transport the clean sampling equipment to the job site.
Equipment used for push advance purposes (e.g., push rods, tips) will be high-pressure washed
using an approved non-phosphate cleaner. If it is not possible to remove the push equipment
from the tank farm for cleaning, State of Washington, Department of Ecology has granted a
variance to allow for hand cleaning and wiping of the rods to meet WAC cleaning requirements.
The push equipment will be visibly free of dirt, grease, and other possible contamination which
would potentially provide for cross-contamination of retrieved samples. After being cleaned, the
equipment will be protected from contamination from surface cheniicals and push operation-
related chemicals. This protection will be accomplished by covering the materials with plastic or
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other acceptable materials, if necessary. The cleaned and protected equipment will be tracked by
use of cleaning certification documentation.

3.4.3 Rinsate Samples

Field equipment rinsate blanks may be required for analysis purposes. This determination and
collection of these rinsate samples is the responsibility of WRPS and their designated personnel.

3.5 FALLING HEAD TESTING AND BOREHOLE WALL MANIPULATION

There are up to six zones available for testing and up to four of these are currently planned for
testing. All measurements, lengths of pipe placed, volumes of fluid added, and actions taken will
be recorded on the daily Field Activity Report.

3.5.1 Falling Head Test

A desk instruction for the falling head activities shall be prepared to guide field actions. The
falling head tests will be conducted by placement of an approximately 2 ft long screen section
with a 6 in. to 1 ft long sump out through the end of the push tubing and will be centered within
the zone of investigation. The screen and sump will be connected to surface by the PVC riser
pipe. After placement of the screen and pipe, a piezometer will he positioned in the sump and
connected to a computer at the surface. Up to 5 gallons of potable water v'iIl be introduced into
the borehole and allowed to infiltrate into the borehole wall and formation while plotting the rate
of decline of the height of water in the riser pipe (e.g., falling head). The onsite hydrologist will
observe the data plots and provide direction regarding length of time for data collection, whether
or not to repeat the test, and actions to be taken at the conclusion of the individual tests.

Graphs generated by plotting the head height vs. time will be utilized to calculate the borehole
wall permeability. This data will be used to determine the net effect of the direct push
methodology on formation permeability. Following the determination of effective permeability,
(K), the borehole will be surged in an attempt to breakdown the compaction zone along the
borehole wall.

3.5.2 Borehole Wall Manipulation (Surging)

When the onsite hydrogeologist has decided that the time vs. head height has reached "steady
state'S (i.e., the rate of change in the plotted curve is less than one), then the test will be
terminated and the piezorneter will be removed from the well. If necessary, additional water will
be added to the well in order to assure that the zone of interest (screen interval) has a sufficient
fluid height to cover the screen. The volume of water added to the well, will be recorded on the
Field Activity Report. A slug rod will be inserted into the screen for surging the well. The
screen zone will be surged by the up and down movement of the slug rod for up to 15 minutes
and a measurement to determine the water level in the well will be performed. The onsite
hydrogeologist will determine if additional water and surging is warranted, or if an additional
falling head test should be conducted. These iterative steps of falling head testing and surging
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will be repeated until coniparison of the generated test graphics indicate that the borehole wall
permeability has been affected, or if no other additional actions are justified.

3.6 EXPLORATION AND SAMPLING BOREHOLE DECOMMISSIONING

Applicable requirements contained in WAC 173-160 will be used to control and guide actions
for decommissioning the sampling and exploratory borehole. Each exploratory borehole and
sampling holc will be filled with bentonite, a hentonite slurry, and/or grout (neat cement or
cement-bentonite mixture) during the push rod extraction proccss. At the direction of the WRPS
Closure and Corrective Measures Technical Lead, subsurface resistivity probes may be placed in
the exploratory boreholes. Placement of the resistivity instrumentation and decommissioning
materials used will be documented on the daily Field Activity Report and WAC Well Report.

4.0 ENVIRONMENTAL, SAFETY, AND HEALTH PROGRAM

The primary concern for EnergySoluiions and the client (WRPS) is the safety of personnel
assigned to perform activities related to the SX Pore Water Extraction Stage I work. These
issues are addressed and all EnergySolutions, WRPS, and applicable Occupational Safety and
health Act qf 1970 safety and health requirements are applied and adhered to during the field
operations. An activity-specific job hazard analysis outlines the specific activity hazards and the
mitigation methodologies. The documentation govemimig the operation of the direct push rig,
sampling, and decommissioning activities (JHA-GG-NWOP-RO-1858, Hanford SX Tank Farm
Pore Water Extraction Stage I) is included as a portion of the WRPS tank farm work package.

Both EnergySolutions Safety personnel and WRPS Tank Farm Industrial Hygiene and Safety
personnel will survey the job site for safety and health compliance. EnergySolutions personnel
and safety representatives will provide onsite inspections and visits during drilling, sampling,
and decommissioning/construction activities to ensure compliance with the Job Hazard Analysis.
Routine inspection reports will be provided to the WRPS Closure and Corrective Measures
Technical Lead.

EnergySolntions subscribes to the Integrated Safety Management System and has implemented
an Integrated Safety Management System approach into all of its work tasks. These
requirements flow down, not only internally to EnergySolutions employees but also to
EnergySolutions subcontractors. All of the following requirements are in effect and will be
observed, enforced and followed.

• Safety rules and procedures for safe job performance.
• Radiological Work Permit.
• WAC 173-160, as amended.
• Occupational Safety and Health Act qf1970.
• Client-identified standards.

16
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These requirements are communicated to everyone associated with the project (visitors included)
using the WRPS Job Hazards Analysis checklist prepared by EnergySolutions Safety personnel.
This Job Hazards Analysis checklist meets the EnergySolutions Environmental, Safety, and
Health (ES&H) Program requirements. This program encompasses environment, safety, and
health, including pollution prevention and waste minimization. All work for this project will be
conducted in accordance with the five core functions of the EnergySolutions Integrated Safety
Management System. These core functions are:

• Define the scope of work
• Identify the work hazards and ES&H requirements
• Analyze the work hazards and implement controls
• Perform the work activity within the developed controls
• Provide feedback on the adequacy of controls and safety management improvement.

The specific procedures used to accomplish these core functions are found in the
EnergySolutions ES&H Program.

4.1 ENVIRONMENTAL, SAFETY, AND HEALTH PROGRAM KEY ELEMENTS

• Line management is responsible for the protection of employees, the public, and the
environment.

• Clear and unambiguous lines of authority and responsibility for ensuring ES&H are
established and maintained at all organizational levels.

• Personnel have "stop work" authority.

• Personnel possess the experience, knowledge, skills and abilities that are necessary to
discharge their responsibilities.

• Resources are effectively allocated to address ES&H, programmatic, and operational
considerations. Protecting employees, the public, and the environment is a priority whenever
activities are planned and performed.

• Before work is performed, the associated hazards are evaluated and an agreed-upon set of
ES&H standards and requirements is established which, if properly implemented, provides
adequate assurance that employees, the public and the environment are protected from
adverse consequences.

• Administrative and engineering controls to prevent and mitigate hazards are tailored to the
work being performed and associated hazards. Emphasis should be on designing the work
and/or controls to reduce or eliminate the hazards and to prevent accidents, unplanned
releases, and exposures.
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4.2 WRPS-REQUIRED ENVIRONMENTAL, SAFETY, AND HEALTH ELEMENTS

WRPS has provided a comprehensive list of WRPS, DOE, and Hanford Site-specific procedures
and requirements for conducting work within the confines of the S-SX WMA. While executing
the work scope detailed in this DOW, EnergySolutions will comply with all applicable directives
and orders resulting from WRPS requirements.

5.0 QUALITY ASSURANCE

All work performed for the WRPS shall be based on the requirements of:

• Title 10 of the Code of Federal Regulations, Part 830, Subpart A (10 CFR 830,
Subpart A), Quality Assurance Requirements.

• DOE Order 414.lC, Quality Assurance, for facilities and projects with the scope of work.
• NQA-1-2004, Quality Requirenents for Nuclear Facility Applications.

EnergySolutions will conduct work in accordance with the EnergySolutions Quality Assurance
Program, to specific work procedures and to this work plan.

6.0 REFERENCES

DOE Order 5700.6C, 1991, Quality Assurance, U.S. Department of Energy, Washington, D.C.

ESTP-QA-PN-001, 2012, Engineered Systems and Technology Projects - Quality Assurance
Program Plan, Rev. 6, EnergySolutions Federal Services, Western Operations, Richland,
Washington.

GG-NW-FA-PR-00 1, Geophysical Logging, EnergySolutions Government Group, Northwest
Operation, Richland, Washington.

HNF-4936, 1999, Subsurface Physical Conditions Description of/he S-SX Waste Management
Area, Rev. 0, Lockheed Martin Hanford Company, Richland, Washington.

JHA-GG-NWOP-RO-1858, 2012, Hanford SX Tank Farm Pore Water Extraction Stage I,
Rev. 0, EnergySolutions Technical Services, Richland, Washington.

Occupational SaJty and Health Act of1970, 29 USC 651 et seq.

Resorce Conservation and Recovery Act of 1976, 42 USC 6901 et seq.

RPP-7884, 2002, Field Investigation Report for Waste Management Area S-SX, Rev. 0, CH2M
HILL Hanford Group, Inc., Richland, Washington.
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RPP-23 748, 2006, Geology, Hydrogeology, Geochemistry, and Mineralogy Data Package for
the Single-Shell Tank Waste Management Areas at the Hanford Site, Rev. 0, CH2M HILL
Hanford Group, Inc., Richiand, Washington.

RPP-PLAN-53 808, 2012, 200 West Area Tank Farms Interim Measures Preliminary
Investigation Work Plan. Washington River Protcction Solutions, LLC, Richiand, Washington.

WAC 173-160, "Minimum Standards for Construction and Maintenance of Wells," Washington
Administrative Code, as amended.
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DESCRIPTION OF WORK: SX PORE WATER EXTRACTION
STAGE III

1.0 INTRODUCTION AND BACKGROUND

1.1 GENERAL DESCRIPTION

There are 177 large, underground tanks located at the Hanford Site, 149 of them are single-
shelled. These tanks and their associated facilities are grouped into 12 "tank farms." The tanks
were used for storage of some of the most dangerous and hazardous waste produced during the
processing of irradiated fuel to obtain plutonium. Tank farms were located downhill from
chemical separations plants so that the wastes would gravity-flow to the tanks. Six single-shell
tank (SST) farms (241-S, 241-SX, 24l-T, 241-TX, 24l-TY, and 241-U) are located in the
200 West Area of the Hanford Site. This Description of Work (DOW) focuses on the SX tank
farm and an investigation related to extraction of potentially contaminated pore-water from under
and adjacent to the SX tank farm. This DOW provides the work instructions for conducting
characterization, logging, oversight, and documentation efforts for continuing activities related to
SX Pore Water Extraction as listed in RPP-PLAN-53808, 200 West Area Thn/c Farms Interim
Measures Preliminary Investigation Work Plan, Rev. I or latest revision. The scope of work
includes: providing equipment and personnel to conduct direct push activities; providing safety
oversight; providing geophysical logging services; procuring and installing packer and screen
assemblies; performing falling head tests and borehole wall manipulation activities in screened
areas of the boreholes; attending meetings and planning sessions; and providing a written report
documenting field activities and data collection at the conclusion of the scope of work. This
work is being conducted at the direction of Washington River Protection Solutions (WRPS)
Closure and Corrective Measures group.

FWW(IMiI1PJ1J]

The U.S. Department of Energy (DOE) assigned the River Protection Project (RPP) Single-Shell
Tank Program the tasks of transferring waste from the SST to double-shell tanks, and developing
and implementing a strategy to retrieve SST waste and miscellaneous underground storage tank
waste. The WRPS Closure and Corrective Measures group was given responsibility for
collecting and providing subsurface data from the SST farm facilities. This contributes to
preparation for the eventual retrieval of the tank waste. The intent of the SST Waste
Management Area (WMA) characterization program is to collect and analyze samples to provide
an understanding of the distribution and movement of contaminants in the vadose zone under and
adjacent to the tank farms. These SST farms are designated as Radiological Buffer Areas or
Contamination Areas.

The SX tank farm is believed to have been associated with tank waste losses to the soil column
as a result of overfilling, leaks from ancillary equipment, and/or leaks from the tanks themselves.

I•1
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Detailed estimates of soil waste inventories have been prepared for this tank farm and are
documented in various reports identified in RPP-PLAN-53 808.

The purpose of the Pore Water Extraction testing is to determine if the technology has potential
to remediate identified contamination. Stage I initial actions characterized the study area,
provided for selection of a test site, and gathered location-specific technical information of the
lithology for performing a proof-of-principle extraction test.

Results of previous soil investigations at SX tank farm have documented the presence of nitrate
and technetium-99 contamination within the vadose zone. The most effective way to mitigate
risk associated with this contamination is through restriction of groundwater recharge using
interim surface barriers or removing contaminants in the vadose. RPP-7884, Field Investigation
Report for Waste Management Area S-SX, indicates future risk is best mitigated by reducing both
the subsurface moisture content and the soil contaminant inventory. Previous work completed at
T and TY tank farms resulted in the installation of interim surface barriers to reduce soil
moisture. The work planned in this document evaluates the potential to reduce the subsurface
soil moisture and contaminant inventory through pore water and vapor extraction.

Recent logging and sampling performed under GG-NW-DOW-00l, Description of Work: SX
Pore Water Extraction - Stage 1 (also includes Stage II), determined that sampled zones in the
Cold Creek had sediment types that met Pacific Northwest National Laboratory modeling criteria
for suitability for pore water extraction, the targeted sediments were of sufficient thickness to be
viable candidates for extraction, and sampling results contained detectable levels of nitrates that
would prove/demonstrate the viability/success of the technology at this location.

1.3 TAI4K FARM BACKGROUND

The SX tank farm was constructed between 1953 and 1954 and consists of 15 SSTs. The
241-SX tanks are arranged in rows of three tanks each, downhill from the chemical separations
plants, each tank at a slightly lower elevation than its neighbor so that the wastes gravity-flow
into the tanks. Each of the 24l-SX tanks has a nominal one million gallon storage capacity, and
consists of a carbon steel liner inside a reinforced concrete shell. The steel tank liner covers the
75-ft inner diameter tank bottom and sidewalls to a height of approximately 32 ft as measured
from the tank center. The tank bottom is dish-shaped and slopes approximately 3.3% from the
sidewall to the tank center (i.e., 14.875-in, elevation drop over 37.5-ft radius).

Ten of the tanks in the SX tank farm have laterals (cased borings) installed below the tank
bottoms as part of the leak detection system. In addition to laterals, vadose zone monitoring
wells (drywells) are installed throughout the tank farm for leak detection.
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1.4 PHYSICAL SETTING

The SST tank farms were constructed in excavations into the near-surface sediments that overlie
the Columbia River Basalt Group. The Columbia River Basalt forms the basement bedrock.
There are approximately 169 to 179 m (555 to 590 ft) of continental sediments that overlie the
basalt in WMA S-SX. From oldest to youngest, these deposits include the following.

• Columbia River Basalt Group
• Ringold Formation
• Cold Creek unit - lower carbonate rich sequence (CCU1)
• Cold Creek unit - upper silt and sand sequence (CCUU)
• Hanford Formation - lower fine sand and silt sequence (H2 subunit)
• Hanford Formation - middle coarse sand and gravel sequence, upper fine sand, and top

gravelly sand sequence (Hi subunit)
• Backfill

The general characteristics of these units are described in more detail in RPP-23748, Geology,
Hydrogeology, Geochemistry, and Mineralogy Data Pacicage for the Single-Shell Tank Waste
Management Areas at the Hanford Site. All of the formations, except for the surface of the
Hanford formation, have a general tendency to dip west to southwest toward the axis of the Cold
Creek unit. The SSTs at WMA S-SX were placed within the Hanford formation sediments of an
upper sand-dominated (Hl) subunit, and may locally intercept the upper portions of a middle
gravel-dominated Hanford (HI) unit. The vadose zone beneath WMA S-SX is as much as 65 m
thick (213 fi) and consists of the Hanford formation, the Cold Creek unit, and the upper part of
the Ringold Formation. Both the water table and the unconfined aquifer reside entirely within
the Ringold Formation.

Sediments in the vadose zone vary from open-framework gravels of the gravel-dominated facies
and interbedded sand and silt of the silt-dominated facies of the Hanford formation to calcium
carbonate-rich deposits of the Cold Creek unit and cemented gravels of the Ringold Formation.
These sediments are characterized by numerous lateral discontinuities, such as pinch outs,
erosional truncations, and irregular flow patterns. If elastic dikes are present, they may enhance
vertical flow patterns. Therefore, there are numerous possible avenues for contamination to
migrate through the vadose zone (HNF-4936, Subsurface Physical Conditions Description of the
S-SX Waste Management Area).

2.0 WORK SCOPE

EnergySolutions Government Group, Northwest Operations (EnergySolutions) will utilize a
direct push technology to place testing pushes at four sites south of the 241-SX tank farm. At
these sites, the testing boreholes will be driven to approximately 150 ft below ground
surface (bgs). Volume reduction will be performed in three back to back actions in each of the
four boreholes through the anticipated zone of interest. The boreholes will be utilized for
collection of remote sensing geophysical log data. Gamma information and volumetric water

7
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content will be collected with standard logging suites. These logging suites consist of a
combination tool of lanthanum bromide and bismuth germinate oxide (LaBr/BGO) for gross
gamma and spectral gamma analysis, and a neutron-neutron detector.

After log data collection and processing, the data will be reviewed to:

• Determine if the sediment type and bedding thickness are sufficient to meet extraction
goals

• Identify the borehole to be used for extraction and the three boreholes to be used for
monitoring boreholes

• Identify the precise depth for placement of the screen and packer assemblies.

WRPS Project Management and technical representatives and various subcontractors supporting
the project will participate in performance of the above determinations.

After logging is complete, a well screen and packer assembly will be placed in the zone of
interest in each well. Testing and well development will be performed. Section 3.5 contains a
detailed description of the planned actions.

After the testing and well development activities have been completed, surface seals and
connections to the surface extraction system will be installed. Section 3.0 provides more details
on the screen and packer assemblies and information on the falling head tests, and borehole
wall/formation development.

2.1 METHOD FOR BOREHOLE PLACEMENT

The method selected for borehole placement is a hydraulic hammer-driven push system on a
tractor or track mounted-type carrier. The locations for investigation have been selected based
on their relationship/proximity to C8761. The arrangement of the four boreholes in a 4 x 8 ft
"box" is based on a multi-use intention that will allow any of the four locations to be utilized as
an extraction well or monitoring well. Geophysical logging information will be used to
determine which location will be used for monitoring or extraction.

The boreholes will be pushed using outer push tubing that is 6.67 cm (2.625-in.) OD x 4.76 cm
(1.875-in.) ID and inner tubing that is 3.81 cm (1.5-in.) OD x 2.54 cm (1.0-in.) ID. This push
method was chosen to reduce the compaction of the borehole wall during the driving process.
Additional efforts to reduce the volume of materials compacted into the borehole wall, as the tip
advances, will be accomplished by use of the dual wall sampling system to remove soil volume
from the center of the borehole as the tubing is advanced through the area of interest. Three
volume reduction runs (each of about 24 in. in length) will be conducted (back to back) from
124 to 130 ft bgs, using the standard device for sampling. The recovered material will not be
analyzed and will be disposed of in an onsite waste barrel.

The dual wall sampling system holds three stainless steel liners that are 3.17 cm (1.25-in.) OD x
2.7 cm (1.08-in.) ID. After the sampling system is advanced approximately 0.6 m (2 ft), the inner

[I
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string is released and retrieved to surface. The liners will be removed from the sampling system,
surveyed, and placed into a disposal container.

After the volume reduction runs, the dummy tip will be re-inserted and the tubing will be driven
to a total depth of approximately 150 ft bgs or refusal (whichever occurs first). Geophysical
logging with LaBr/BGO gamma and neutron-neutron moisture instrumentation will be
conducted. Data from the moisture and gamma logs collected from the borehole will be used by
the WRPS Closure and Corrective Measures and EnergySolutions technical personnel to
determine the precise location for the placement of the extraction assemblies.

2.2 PLACEMENT OF BOREHOLES

The general location for the four prospective test locations, in relation to 200 West Area and the
Hanford Site, is shown in Figure 2-1. Ground penetrating radar (GPR) and electrical ground
scans will be performed before boreholes are pushed to identif' subsurface infrastructure and
support citing of the test boreholes The combination of subsurface infrastructure and surface
accessibility will be used to determine the exact location of each borehole. The push location
will be staked by use of Global Positioning Satellite equipment and verified by a licensed land
surveyor.

Table 2-1 contains the proposed coordinates and borehole numbers associated with each
borehole location. Figure 2-2 shows a close-up location of the boreholes showing the southern
fence line of SX tank farm.

Table 2-1. Coordinates of Boreholes for Stage III.

Site # Borehole # Northing Easting 1
_____ C8823 134133.3 566824.1
2 C8824 134133.2 566825.J
3 C8825 134130.8 566825.1
4 C8826 134130. 8 566823.9

2.2.1 Push Location Documentation

These locations were selected through an iterative process using GPR data and review of as-built
infrastructure drawings. The infrastructure interferences were reviewed from available drawings
and site walk downs and this data was utilized for review of the GPR data. Based on this
iterative process, four proposed push site locations were identified.
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Figure 2-1. Location Map of Waste Management Area S-SX
and Surrounding Facilities in the 200 West Area.
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Figure 2-2. Site Map.
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The final coordinates of the selected sites were then plotted with computer-aided drafting. The
push locations are documented above (see Table 2-1). In addition to the coordinate position of
each push location, thc push dcpth, geophysical log data, and other pertinent information derived
during the activity (e.g., depth of contamination as identified from geophysical log interpretation
and degree of contamination observed on push rods during extraction) is included in the Field
Activity Reports and State of Washington, Department of Ecology-required documentation.

2.2.2 Push Location Tables And Numbering

All push location activities are tracked and documented on Field Activity Reports by referencing
the Well identification (Well ID) number as provided in Table 2-1 or assigned during progress of
the work. The unique Well ID numbers for push locations have been assigned and listed for use
during the Stage III SX Pore Water Extraction Test by the Hanford Site Well Coordinator.

3.0 WORK TASKS

3.1 SITE SETUP

The push equipment will be mobilized and a controlled work area set up surrounding the
preselected and marked location. A radiological pre-survey of the tractor and equipment will be
conducted (per WRPS procedure) prior to moving the equipment into the work zone. As noted
above, GPR scans and as-built drawing reviews and comparisons have been completed to
properly select the push location. The push equipment consists of a tractor-mounted mobile unit
with a hydraulically-powered hammer and mast system. Support equipment to be used during
field activities will be mobilized into the work area as needed. A forklift will transport needed
support equipment to and from the push locations. Tank farm personnel will provide support, as
necessary, for guiding the equipment onto location and for subsequent movement of the
equipment to other locations.

WRPS Radiological Control Technicians and Nuclear Chemical Operators will be onsite to
support work during activities that create potential personnel exposure. Contamination control
measures will consist of laying spill protection material beneath the equipment (when required).
Spill protection consists of felt and plastic sheeting placed on and around the direct push unit
when necessary and prudent. Control of the work area and control of potential contamination are
aided by restricting site entries by unnecessary personnel. WRPS Health Physics personnel will
provide direction and support to ensure radiological protection is maintained for all personnel
associated with the work.

3.2 PRECAUTIONARY MEASURES

During advancement of the boreholes, casing (push rods) will be driven into the subsurface by
use of the hydraulic hammer impact system. The push locations have been positioned to avoid
impacting known/mapped structures. Careful observation of the push advance rates and

12
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resistance will be observed to preclude damage to any tank farm infrastructures should the
as-built drawings be erroneous. If rod advance indicates that obstructions are present, push
advance will stop, the direct push equipment and work area will be placed in a safe condition and
the Closure and Corrective Measures Technical Lead or his designee, and the WRPS field work
supervisor will be notified. If during push operations, a borehole is deemed to be "at refusal" as
defined by trained operators of the direct push equipment (refusal is defined as a minimum of
one inch of advance per minute of impact operations), the length of tubing driven will be noted
in the Field Activity Report and a decision made by the Closure and Corrective Measures
Technical Lead, or his designee, as to whether the borehole is deep enough for falling head
testing or if it must be decommissioned.

All activities using the hammer unit will conform to the manufacturer's operating manual and
applicable procedures and work package instructions that relate to the specific phase of work.
As the push rods are extracted from the boreholes, the onsite Health Physics Technician will
monitor for radiological contamination. WRPS tank farm-qualified Nuclear Chemical Operators
will perform any decontamination required. The sealing requirements for decommissioning of
the boreholes are defined in the appropriate sections of the Washington Administrative Code
(WAC) 173-160.

3.3 GEOPHYSICAL LOGGING

EnergySolutions will conduct logging operations to gather geophysical information. These
geophysical investigations will be conducted in conformance with EnergySolutions procedure
GG-NW-FA-PR-00 1, Geophysical Logging and the EnergySolutions document
ESTP-QA-PN-OOl, Engineered Systems and Technology Projects— Quality Assurance Program
Plan. Logging parameters may be changed and/or log suites may be added or deleted based on
the technical needs of the project, as determined by the WRPS Closure and Corrective Measures
Technical Lead. The following logging suites are planned:

1. Lanthanum Bromide/Bismuth germinate oxide (LaBr/BGO) @ 100 seconds/0.5 ft
2. Additional logging with the "Red" and/or "Green" Geiger/Muller equipment, if necessary,

based on observed results

3. Neutron-Neutron detector with a client (WRPS)-provided Americium Beryllium source for
moisture logging @ 15 seconds/0.25 ft

Logging data will be collected from 150 ft to 90 ft bgs in each borehole. The logging analyst,
EnergySo/utions personnel, and the WRPS Closure and Corrective Measures Technical Lead will
review the log data and select the locations for the falling head tests.

3.4 MONITORING AND EXTRACTION WELL PLACEMENT

These extraction wells will be initially driven utilizing the 2 5/8 in. OD dual wall tubing system.
When the boring is advanced through the zone of interest, actions to reduce the amount of soil
displaced into the side wall of the hole will be conducted. This will be accomplished by
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advancing the soil sampling system through the interval. This material will not be analyzed and
will be discarded into a waste barrel. This soil removal activity is intended to decrease the
volume of material displaced into the borehole wall and increase the potential improvement in
borehole wall permeability gained by the well development actions. After the well has advanced
to the planned total depth of approximately 150 ft bgs, or met refusal, the entire casing/tubing
sfring will be removed and replaced with a single use design with an expanded 2 5/8 in. open
throat point holder with a disposable tip. This system will then be re-driven to refusal or the
original total depth. This set of actions will be conducted in each of the four borings.

Each of the four borings will have a sump, and a well screen and packer assembly placed in the
zone of interest, as determined from review of geophysical log data and correlation to the nearby
characterization borehole (C8761). Figure 3-1 shows a depiction of a successful as-built
condition for placing and cementing a packer and well screen assembly.

3.5 FALLING HEAD TESTING AND BOREHOLE WALL MANIPULATION

Four zones of interest (one in each borehole) will be developed after the screen and packer
assemblies have been placed, cemented, and have undergone sufficient curing time to have
reached a non-deformable state. The development is designed to breakdown the compaction
zone created along the borehole wall by displacement of soil materials as the direct push probe is
advanced. A desk instruction for falling head testing and borehole wall manipulation will direct
the field activities. All measurements, lengths of pipe placed, volumes of fluid added, and
actions taken will be recorded on the daily Field Activity Report.

The screen and packer assembly will be placed, cemented, and allowed to cure before additional
activities are undertaken. The cure time for the cement will be determined by placing a sample
of the cement mix in a container at surface. When the sample cement is observed to be non-
defonnable, a pressure transducer will be placed near the top of the well sump, and an initial
falling head test will be conducted prior to attempting any borehole wall compaction zone
modification. Up to two gallons of potable water will be introduced into the borehole and
allowed to infiltrate into the borehole wall and formation while the rate of decline of the height
of water in the riser pipe (e.g., falling head) is recorded on a surface computer. The field
hydrologist will observe the data plots and direct the length of time for data collection. It is
currently estimated that this test will require between four and eight hours to complete. Graphs
generated by plotting the head height vs. time will be utilized to calculate the borehole wall
permeability. This data will be used to determine the net effect of the direct push methodology
on formation permeability.
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Figure 3-1. Packer and Screen Assembly.
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Following the determination of effective permeability (K), the transducer will be removed,
additional water will be added, and the borehole will be surged for a prescribed period of time.
Debris produced during this surging will be removed, and additional water will be added as
necessary to facilitate pumping and removal of the debris produced through the well screen in an
attempt to breakdown the compaction zone along the borehole wall. After a number of
repetitions (adding water, surging, and water and debris removal), the pressure transducer will be
repositioned in the well and a second falling head test will be conducted. The estimate for this
test is one hour in duration. The initial shape of the draw-down (head decline) curve will be
sufficient to determine if the surging has created the desired effect and has sufficiently enhanced
the borehole wall permeability to provide sufficient connection to the undisturbed formation for
conducting extraction activities. The hydrology consultant will prepare comparative graphs for
use in determining the relative success of the borehole wall development actions.

3.6 EXPLORATION AND SAMPLING BOREHOLE DECOMMISSIONING

At the conclusion of surging and testing activities, the surface treatment specified by the vacuum
extraction equipment design contractor will be added to the riser and the well will be secured.
The wells will be held in this condition for further testing and will not be decommissioned until
directed by WRPS Project Management.

Applicable requirements contained in WAC 173-160 will be used to control and guide actions
for drilling, construction, and subsequent decommissioning actions at the conclusion of water
extraction testing. Given that these are not normal well placements, a variance to WAC 173-160
rules will be requested prior to the initiation of drilling. When directed by WRPS, each borehole
will be filled with bentonite, a bentonite slurry, and/or grout (neat cement or cement-bentonite
mixture) during the outer casing extraction process after filling the sump, screen, and inner riser
pipe with bentonite. All decommissioning materials used, depth of placement, and other actions
will be documented on the daily Field Activity Report and WAC Well Report.

4.0 ENVIRONMENTAL, SAFETY, AND HEALTH PROGRAM

The primary concern for EnergySolutions and the client (WRPS) is the safety of persoimel
assigned to perform activities related to the SX tank farm work. WRPS has provided a
comprehensive list of WRPS, DOE, and Hanford Site-specific procedures and requirements for
conducting work within the confines of the SX tank farm. While executing the work scope
detailed in this DOW, EncrgySolutions will comply with all applicable directives and orders
resulting from WRPS requirements, DOE, and Hanford Site procedures.
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4.1 ENERGYSOLUTIONS INTEGRATED SAFTEY MANAGEMENT SYSTEM KEY
ELEMENTS

EnergySolutions subscribes to the Integrated Safety Management System (ISMS) and has
implemented an ISMS approach into all of its work tasks. These requirements flow down, not
only internally to EnergySo/utions employees but also to EnergySolutions subcontractors. All of
the following are in effect and will be observed, enforced and followed.

• WRPS safety and health standards, procedures, and permits.
• IOCFR85I
• WAC 173-160, as amended.
• Occupational Safety and Health Act of]970.
• EnergySolutions safety and health standards, procedures, and permits.

4.1.1 Integrated Safety Management System Core Functions

This ISMS program encompasses environment, safety, and health, including pollution prevention
and waste minimization. All work for this project will be analyzed in accordance with the five
core functions of the EnergySo/utiuns ISMS:

• Define the scope of work.
• Identify the work hazards and Environmental, Safety, and Health (ES&H) requirements.
• Analyze the work hazards and implement controls.
• Perform the work activity within the developed controls.
• Provide feedback on the adequacy of controls and safety management improvement.

4.1.2 Integrated Safety Management System Key Elements

The ISMS guiding principles describe the environment or context for work activities in that most
principles apply to each and every ISMS core function. The guiding principles are:

• Line management is responsible for the protection of employees, the public, and the
environment.

• Clear and unambiguous lines of authority and responsibility for ensuring ES&H are
established and maintained at all organizational levels.

• Personnel have "stop work" authority.

• Personnel possess the experience, knowledge, skills, and abilities that are necessary to
discharge their responsibilities.

• Resources are effectively allocated to address ES&H, programmatic, and operational
considerations. Protecting employees, the public, and the environment is a priority whenever
activities are planned and performed.

• Before work is performed, the associated hazards are evaluated and an agreed-upon set of
ES&H standards and requirements is established which, if properly implemented, provides
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adequate assurance that employees, the public, and the environment are protected from
adverse consequences.

• Administrative and engineering controls to prevent and mitigate hazards are tailored to the
work being performed and associated hazards. Emphasis should be on designing the work
and/or controls to reduce or eliminate the hazards and to prevent accidents, unplanned
releases, and exposures.

4.2 JOB HAZARD ANALYSIS

WRPS has prepared a general hazard analysis (GHA) that applies to all personnel employed by
WRPS or subcontracted to WRPS on the Hanford site. This hazard analysis identifies routine
industrial safety hazards where employee training and knowledge are considered sufficient to
implement skill-based controls.

In addition to the GHA, EnergySolutions has coordinated with WRPS Industrial Hygiene and
Safety oversight to prepare a standing job hazard analysis (SJHA-0080) for Vadose Direct Push
activities located inside/around WRPS tank farms; encompassing the hydraulic hammer unit
direct push activities to be conducted during this scope of work. EnergySo/utions personnel
performing these activities have been provided the appropriate training and instruction to
mitigate these hazards. The requirements of the WRPS GHA and SJHA are communicated to
everyone associated with the project, including visitors.

4.3 SAFETY AND HEALTH COMPLIANCE OVERSIGHT

Both EnergySolutions Safety personnel and WRPS Tank Farm Industrial Hygiene and Safety
personnel may survey the job site for safety and health compliance. EnergySolutions safety
representatives, in coordination with WRPS Tank Farm Industrial Hygiene and Safety personnel,
will provide onsite inspections and visits during the drilling, sampling, and
decommissioning/construction activities to ensure compliance with health and safety regulations
and WRPS health and safety procedures. Routine inspection reports will be provided to the
WRPS Closure and Corrective Measures Technical Lead.

5.0 QUALITY ASSURANCE

All work performed for the WRPS shall be based on the requirements of:

• Title 10 of the Code of Federal Regulations, Part 830, Subpart A (10 CFR 830,
Subpart A), Quality Assurance Requirements.

• DOE Order 414.1 C, Quality Assurance, for facilities and projects with the scope of work.
• NQA- 1-2004, Quality Requii-enients for Nuclear Facility Applications.
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EnergySolutions will conduct work in accordance with the Engineered Systems and Tech nologv
Projects - Quality Assurance Program Plan, to specific work procedures, and to this work plan.
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ENERGYSOLUTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page i of LII

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Mobilize CAT HHU #4 and support equipment to "SX" Tank Farm and stage. DATE: 01-08-13

LOCATION:SX' Tank Farm 200W. Area Hanford EXCAVATION: DAN-13-0036 REPORT #: 01
Li-DIG # 12285707

START CARD NO. SE47030 DECOMMISSION NO. AE20137 RWP: .JH -GG-NWOP-RO-I858 -

SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: No JIHUC4T#2 HHUXL#3

/ 

Sample t Thte,i'ai 
SUMMARY G OPHYSICAL LOGGING

Thh~rofi

TIME WORK SUMMARY
0600 Safety meeting at office. Topic: Dress the Part.

7O HcI to i7' 'I ta1 '1
Laid ai ______________________________________________________________________

___ c 7 •CItL
o a d £a 4' .5' G - ________________________________________________________

o3o //id ?c' 7___ •• i'_4'
)7O5 ?'c £. i 7 /I ..D ai 1 5 —e -i /, '/c m 7'
____ 

/1,a'i

c3s i jad ,-, $4,../f

o V P5 fltp d c p"- 
.. .-.5;, '- .- -• .4 __________ _____

Io' *T Si load ey si-i * ________ ____

4e0 Jj
1230 t* /I- .- £.Aad'cf 'r -

_____ L €'a a' - 1' 1 A .' /..e -, .frnvL7L? )/ :
_____ •1-# I fr*? * 7'.. ..-. * / tD !4 Y'.
____ H4

____ :. /1p.—eJ o
______ 1. £ a a' 

, 
e .- •r / 'S4., .- ' ., .

____ 7. pf/r 'j.- •-' -.------.--------------.-------

OPERATOR/LICENSE: Amos/1224 WEATHER: 46 F, mostly cloudy with DISCARDED ITEMS:
ES SUPPORT Walkup, Weak/eu winds from the southwest at 15-20 mph
NCO: Snook 

DOWNTIME:
HPT; Mincy
FWS; Franren '., -

REFERENCE/CONTRACT INFORMATiON: TFC-WO-12-6120 GG-NW-DOW-001 ECN-12-001421

REPORT BY: 1-0 /7I5' REVIEWED BY: "o.. ee' -___________

TiTLE:ESTECHCAEPARER mLEc.eLR
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ENERGYSOLUTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Teamsters mobilize remaining support equipment to "SX" Tank Farm and stage. DATE: 01-09-13

LOCATION: SX" Tank Farm 200 W. Area Hanford EXCAVATION: DAN-13-0036 REPORT #: 02
U-DIG # 12285707

START CARD NO. SE47030 _DEcOMMISSION NO. AE20137 _____- _____ JHA-GG-NWOP-RO-1858
N.S,AMPLING SUMMARY SITE/EQUIPMENT iNSPECTION: Yes Na HHUCAT#2 UCJfUXL#3

Interval 
BOREHOLE SUMMARY QPHYSICAL LOGGING

2. Borehole # \ to ft bgs: S. 1 
j 

Type

Borehole ________ Tubing ( ) @ ft bgs S. U. 
2 N/A

Borehole ________Tubing ( ) @ to ft bgs: S 
. 3. N/A

TIME WORK SUMMARY
0600 Safety meeting at office. Topic: Windy Days. ____________________________________________________________
0815 Travel to ENW to meet teamsters.

0836 Teamsters onsite at ENW. Load remaining tooling at ENW.

0911 Teamsters transported tooling to "SX" Tank Farm.

0945 Onsite at SX Tank Farm. Tooling was unloaded and staged.

1000 Traveled to ENW. ESGG crew on standby for work package.

1100 Lunch.

1130 ESGG crew on standby for work package. Traveled to office. Completed paperwork and timecard.
1530 End of shift.

_F_________
T 

_________________

OPERATOR/LICENSE: Amos11224 WEAThER: 46 F, mostly cloudy with DISCARDED ITEMS:
ES SUPPORT: Wa/kup. Weakley winds from the southwest at 20-25 mph, N/A
NCO; Snook gusting to 35 mph.
HPT: Mincy DOWNTIME: S Hrs.—Standby for work
FWS: Franzen package.

REFERENCE/CONTRACT INFORMATION: TFC-WO-12-6120 GG-NW-DOW-001 ECN-12-001421

REPORT BY: 5 REVIEWED BY: 
_________________

TITLE : ES TECHNICAL PREPARER TITLE: ES TECHNIG4L RE'IEJ
SIGNATURE: SIGNATURE: DATE: \- '

10/06/09 Rev I
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ENERGYSOLUTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page! of Lj11

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Standby for work package to be released. DATE: 01-10-13

LOCATION: SX' Tank Farm 200 W. Area Hanford EXCAVATION: DAN-13-0036 REPORT #: 03
U-DIG# 12285707

START CARD NO.SE47030 - DECOMMISSION NO. AE20137 RWP: JHA-GG-NWOP-RO-1858

NQAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: Ye. No HHU C'AT#2 IJHUXL#3

lrnerra/ % 
BOREHOLE SUMMARY rbWPHYS!CAL LOGGING

2 Borehole # to ft bgs: SO. 
Bor7. inenal lvpe

N Borehole _______ Tubing ( ) ft bgt S. U 
2. N/A

Bors'ho/e # ________Tubing ( ) @ to ft bgs; 
..

TIME WORK SUMMARY

0600 Safety meeting at office. Topic: Safety Signs.

0630 ESGG crew on standby for work package to be released.

1100 Lunch.

1130 ESGGcrewonstandbyfor workpackagetobereleased.Completedpaperworkandtimecard.

1530 End of shift.

OPERATOR/LICENSE: Amos/!224 WEATHER: 37 F, mostly cloudy with DISCARDED ITEMS:
ES SUPPORT Weakley, Walkup winds from the west-southwest at 5-15 N/A
NCO: Snook mph.

HPT: Mincy DO\'TIME: 9 Hrs.--%Vaiting for work
FWS. Franzen package to be released.

REFERENCE/CONTRACT INFORMATION: TFC-WO-12-61 20 GG-NW-DOW-00I ECN-12-001421

REPORT BY: L C'/9flt' REVIEWED BY: e •

TITLE : ES TECHNICAL PREPARER TITLE: ES TECHNJC4 E

SIGNATURE: a-1.--. SIGNATURE: —ç< _DATE: \—\
10/06/09 Rev I
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ENERGVSOLUTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRLLLDG AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Staking probe holes for "SX" Tank Farm and standby for work package to be released. DATE: 01-11-13

LOCATION: SX" Tank Farm 200W. Area Hanford EXCAVATION: DAN-13-0036 REPORT #: 04
U-DIG # 12285707

START CARD NO. SE47030 DECOMMISSION NO. AE20137 RWP: JHA-GG-NWOP-RO-1858

PL1NG SUMMARY SITEIEQUIPMENT INSPECTION: Yes No HHUCAT#2 (AT HIJUXL#3

InL ,al % 
BOREHOLE SUMMARY b€QPHYSICAL LOGGING

2. Borehole # to ft bgs: £. 
Bo1n!erwjl Type

__ Th(

TIME WORK SUMMARY

0600 Safety meeting at office. Topic: Housekeeping 1.

0725 Travel to Smurf to meet with WRPS FWS and go to 'SX" Tank Farm to meet surveyors. Probe hole locations were marked.

0945 Travel to ENW. ESGG crew on standby for work package to be released.

1100 Lunch.

1130 ESGG crew on standby for work package to be released. Traveled to office. Completed paperwork and timecard.

1430 End of shift.

OPERATOR/LICENSE: Amosfl224 WEATHER: 33 F, partly cloudy with DISCARDED ITEMS:
ES SUPPORT: Weak1ej Walkup winds from the southwest at 5-10 mph. N/A
NCO: Snook DOWNTIME: 9 Hrs.---Waiting for work
HPT: Mincy package to be released.
FWS: Franzen

REFERENCE/CONTRACT INFORMATION: TFC-WO-12-6120 GG-NV-DOW-001 ECN-12-001421

REPORT BY: O 5 REVIEWED BY:

TITLE : ES TECHNICAL PREPARER TITLE: ES TECHNJC4. R)IF<
SIGNATURE: e -Z.... SIGNATURE: _________________DATE: \-\

10/06/09 Re I
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ENERGYS0WFIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of LIII

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Possibly set-up on 1" 2.5" boring at "SX" Tank Farm and standby for work package to be DATE: 01-14-13
released.

LOCATION: "SX' Tank Farm 200 W. Area Hanford EXCAVATION: DAN-13-0036 REPORT : 05
U-DIG # 12285707

START CARD NO. SE47030 DECOMMISSION NO. AE20137 RWP. JHA-GG-NWOP-RO-1858

SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: Yes HHU

1flki-QI 
BOREHOLE SUMMARY OPHYSICAL LOGGING

TIME WORK SUMMARY

0600 Safety meeting at office. Topic: Presentation by ESGC Safety Staff. Weekly Safety Topic on PPE.

Aa o $D.J7, .i...,5 C_ p*ac 7' 4

13.:Q' ge-.-.

I5.3o 6'MJ

OPERATORJLICENSE: Amos/1224 WEATHER: 34 F, partly cloudy with -...,1SCARDED ITEMS:
ES SUPPORT. Wcak/ey WaIImp light and variable winds
NCO: Snook 

ñON3i :

Cfl

REFERENCEfCONTRACT INFORMATION: TFC-WO-12-6120 GG-NW-DOW-001 ECN-12-001421

REPORT BY: /.O 4' / REVIEWED BY: Sc

TITLE : ES TECHNICAL PREPARER TITLE: ES TECHNICA REV V

SIGNATURE: O.-..it. SIGNATURE: ''r DATE:

10/06/09 Rev I
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ENERGYSOLUTJONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DR1LLIG AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Possibly set-up on 1" 2.5" boring at "SX" Tank Farm and standby for work package to be DATE: 01-15-13
released.

LOCATION: SX Tank Farm 200 \V. Area Hanford EXCAVATION: DAN-13-0036 REPORT #: 06
U-DIG # 12285707

START CARD NO. SE47030 DECOMMISSION NO. AE20137 RWP: JHA-GG-NWOP-RO-l858 -

SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: Yes Hilt) CAT #TT4T HHUXL#3

Sample # Interval % 
BOREHOLE SUMMARY GEOPHYSICAL LOGGING

z°; 1e,alT

TIME WORK SUMMARY

0600 Safety meeting at office. Topic: Housekeeping 2

____ 6& Sgteiy /c..s ha.-4'Aet$ 
"- 

'?:/e,4_e.c

_____ '' rc/ Ha-4.. i .iI A. .-., 55 I# qs'd 5.--i .e s

____ 2/s4 Q-/c,--. s e-/e e.-'-t i.— d..-.
_____ Sfl I pfl.t f.- -, /j-.

71D kae'TJe 6— 1 6-'-
LUp (4f.I1

L.. cc "/. 
'.:; 

,t 1a —o- 1 c-1 7C l-4- .. / -. c d
15€? f.,L

OPERATORJLICENSE: Amos11224 WEATHER: 30 F, partly cloudy and cold. hDISCARDED ITEMS:
ES SUPPORT. Weakley, Wa/kup Winds will be calm.
NCO: Snook DOWNTIME:

______________________________ '' h5. h- k e-

REFERENCE/CONTRACT INFORMATION: TFC-WO-12-6120 GG-NW-DOW-0O1 ECN-1 2-001421

REPORT BY: 
i- tii j REVIEWED BY: ___________________________

TITLE : ES TECHNICAL PREPARER TITLE: ES TECHNIC RE( •V

SIGNATURE: SIGNATURE: DATE: \-\ .-\,

tO/06/1)9 Rev I
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ENERGYSOLUTJONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Training by Three Rivers Scientific and standby for work package to be released. DATE: 01-16-13

LOCATION: SX" Tank Farm 200 W. Area Hanford EXCAVATION: DAN-13-0036 REPORT #: 07
U-DIG # 12285707

.RT CARD NO. SE47030 DECOMMISSION NO. AE20137

SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: Yes C
7p1e immal o 

BOREHOLE SUMMARY

TIME ________

0600 Safety meeti

O3o ST,01
(p.çO

Borehole # _________

Borehole # ________ Tubing ( )

Bore/jo/c # _______Tubina ( ) @

WORK Si
at office. Topic: ESGG Safety training on

: i - -

10

to

RWP: JHA-GG-NWOP-RO-I 858

!IHL/XL#3

GEOPHYSICAL LOGGING

flbgs:S.U. 
!,!te,Tal Type

lbgs S.C.

and foot

I. /

2. ivZ4

3. NI.4

toed boots.

D ITEMSOPERATORILICENSE: Amos/1224 WEAThER: 30 F, cloudy with areas of
ES SUPPORT: Weakley. Wa/kup fog and freezing fog.
NCO: Snook_ 

CARD:

DOWNTIME:
HPT Mznr' 

1s-. Os eFWS: Franzen

REFERENCE/CONTRACT INFORMATION: TFC-WO-12-6120 GG-NW-DOW-001 ECN-12-001421

REPORT BY: L p /n REVIEWED BY: ______________________________

TITLE : ES TECHNJC,4L PREPARER TITLE: ES TEcHN1EJ 

DATE: \VSIGNATURE: 0. SIGNATLIRE: ''\c ________

10/06/09 Rev
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ENERGYS0LUTJ0Ns 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Possible pre-job and begin pushing boring #C8757 DATE: 01-17-13

LOCATION: "SX" Tank Farm 200 W. Area Hanford EXCAVATION: DAN-13-0036 REPORT #: 08
U-DIG# 12285707

START CARD NO. SE47030 DECOMMISSION NO. AE20137 RWP: JHA-GG-NWOP-RO-1858

'N5AMPLING SUMMARY SITE/EQUIPMENT INSPECTION: }'esç HHUcAT#2 HH(JXL#3

S!pf J,ltena/ 
BOREHOLE SUMMARY bPHVS!CAL LOGGING

2. Borehole # t ft bgs; s.t 
Boi-& bi(e,ial Type

__ :: : i:: 2

TIME WORK SUMMARY

0600 Safety meeting at office. Topic: ESGG Safety training on Ear Muffs/Ear Plugs and PPE in the Workplace Summary.

0630 ESGG crew on standby for work package to be released.

1100 Lunch.

1130 ESGG crew on standby for work package to be released. Completed paperwork and timecard.

1530 End ofshift.

OPERATORJUCENSE: Amos11224 WEATHER: 33 F, hazy sun with areas of DISCARDED ITEMS:
ES SUPPORT Weakky. Wa/kup freezing fog. Winds will be light and N/A
NCO: Snook variable.

HPT: Mincy DOWNTIME: 9 Hrs.---Waiting for work
FWS.- Pronren package to be released.

REFERENCE/CONTRACT INFORMATION: TFC-WO-12-6120 GG-NW-DOW-0O1 ECN-12-001421

REPORT BY: L & - 5 REVIEWED BY: _____________________________

TITLE : ES TECHNICAL PREPARER TITLE: ES TECHNK RE-I'I

SIGNATURE: (7 SIGNATURE: DATE: \ \'

10/06/09 Rev I
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ENERGYSOLUTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Pre-job and begin pushing 2.5" boring #C8757 DATE: 01-21-13

LOCATION: "SX Tank Farm 200W. Area Hanford EXCAVATION: DAN-13-0036 REPORT #: 09
U-DIG # 12285707

START CARD NO. SE47030 DECOMMISSION NO. AE20137 RWP: CO762Rev.0 JHA-GG-NWOP-RO-1 858

NN$MPLING SUMMARY SITE/EQUIPMENT INSPECTION: YNo HHUc,4T#2 HHUXL#3

S~,ç/s Iniereal 
BOREHOLE SUMMARY tpPHYSJCAL LOGGING

Bonn Interval Type
Borehole # (V -1 Tubing ' ) ç- to ft bgs; S. U 

. N/A

Borehole # Tubing ( ) @ to ft bgs S. U. .

4 
Borehole # Tubing ( ) @ to ft s: SO. 

3 N/A

TIME WORK SUMMARY

0600 Safety meeting at office. Topic: Riders.

0715 Travel to Smurf for pre-job.

0800 Pre-job at Smurf by R. Franzen WRPS FWS.

0905 Travcl to SX' Tank Farm.

0915 Onsite at SX" Tank Farm. inspect and warm equipment. No problems notcd. Move CAT HHU #4 and set-up on boring #C8757.

1000 Standby for NCOs to move pipe and support equipment to boring #C8757 with forklift.

1045 NCOs onsite. Pipe and support equipment were moved to boring #C8757 and staged.

1130 Lunch.

1200 IH tech. onsite performing baseline noise survey on CAT HI-lU #4.

1215 Standby for 8-point criteria (LOTO) to be added to work package. Traveled to ENW and office. Completed paperwork and timecard.

1530 End of shift.

OPERATORJLICENSE: Amos/1224 WEATHER: 30 F, hazy and cold with DISCARDED ITEMS:

ES SUPPORT 13'allwp areas of freezing fog. Winds will be light N/A
NCO: SnooA; Vil/arreal and variable.

HPT. Mincy, Cox DOWNTIME: % Hr.--NCO's. 3 Y Hr.
FWS. Franzen for 8-point criteria to be added.

REFERENCE/CONTRACT INFORMATION: TFC-WO-12-61 20 GG-NW-DOW-001 ECN-12-001421

REPORT BY: L t7 5' REVIEWED BY: _______________________________
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ENERGYSOWFJONS 
ENERGY SOLUTIONS, WESTER]N OPERATIONS Page 1 of LIII

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: POD at Smurf and begin pushing 2.5" boring #C8757 DATE: 01-22-13

LOCATION: SX" Tank Farm 200W. Area Hanford EXCAVATION: DAN-13-0036 REPORT #: 10
U-DIG # 12285707

START CARD NO. SE47030 DECOMMISSION NO. AE20137 RWP: C0762 Rev.0 JHA-GQ-NWOP-RO.l858

'NAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: No HHU CAT #2 HHUXL#3

lntena/ % 
BOREHOLE SUMMARY PHYSICAL LOGGING

2. Borehole Tubang ) ro ft bgs: S.U. .\ 
Bonfe,al Type

1 N/A
Borehole t1'E1 Tubing ) to 

"' ft bgs S. U. l- '.

4 .. 2. N/A
Borehole # \c.. Tubing ( ) ' to ft bgs; SU. 

3. N/A

TIME WORK SUMMARY

0600 Safety meeting at office. Topic: Nitrogen Safety.

0717 Travel to SMURF for P.O.D.

0753 Onsite at SMURF. POD, at SMURF by R. Franzcn FWS WRPS. NOTE: No 8-Point Criteria Checklist is in the work package yet.

0815 "ACE' under RWP CO-762 at SMURF and travel to "SX" Tank Farm.

0830 Onsite at "SX" Tank Farm. Standby for NCO's and HPT's. Inspect and warm equipment. No problems noted.

0845 NCO's onsite. Set-up boundaiy around work site.

0905 Pushed boring #C8757 from GS to refusal at 11.5' SOS. Notified R. Franzen WRPS FWS.

0930 Standby for direction from WRPS.

1000 Dircctcd by WRPS to decommission #C8757 and rename it #C8757A. HPT's and NCO's set-up RBA and RCA around tubing.

Back-pulled 2-4' joints of 2.5" tubing. Unable to back-pull remaining tubing. Needed to change from 2.5" drive head to 2.5" hack-

pulling head. There is no 8-Point Criteria Checklist in the work package to allow us to make the change. RCA was left around the

tubing and the site was secured.

1045 Standby for 8-Point Criteria Checklist to be added to the work package.

1115 Lunch.

1145 Standby for 8-Point Criteria Checklist to be added to the work package. NOTE: 8-Point Criteria Checklist was received at 1400 I-Irs.

1415 No HPT's returned to "SX' Tank Farm and we are unable to complete decommissioning #C8757A. Traveled to office. Completed

paperwork and timecard.

1530 End of shift.

' "S

OPERATORJLICENSE: Amos/1224 WEATHER: 32 F, mostly cloudy and cold DISCARDED ITEMS:
ES SUPPORT Walkup, Wcaklev with areas of freezing fog. Winds will be N/A
NCO: Snook, Bacon light and variable.

HPT' Mincy, Cox DOWNTIME: 'A Hr.---NCO's, 'A Hr.—
FWS: Franzen direction from WRPS and 4 'A Hrs for the
_____________________________________________ 8-Point Criteria Checklist.

REFERENCE/CONTRACT INFORMATION: TFC-WO-12-6120 GG-NW-DOW-001 ECN-12-001421

REPORT BY: L.- '12 f1'U'2 REVIEWED BY: ____________________________

TITLE : ES TECHNICAL PREPARER TITLE: ES

SIGNATURE: '—f:;:' . SIGNATURE: DATE: 'v'
10/06/09 Rev 1
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ENERGYSOLUTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Finish decommissioning boring #C8757A, move 3' North and begin pushing #C8757. DATE: 01-23-13

LOCATION: "SX" Tank Farm 200 W. Area Hanford EXCAVATION: DAN-13-0036 REPORT #: 11
U-DIG #12285707

START CARD NO. SE47030 DECOMMISSION NO. AE20137 RWP: CO-762 Rev.O JHA-GG-NWOP-RO-1858

NQMPLING SUMMARY SITE/EQUIPMENT INSPECTION: ()No HHUCA(UcA HHUXL#3

Sc, Is # ' Interest %
BOREHOLE SUMMARY OPHYSICAL LOGGING

2. 
)@?s 'k.' to ftbga;S.0 .i\te Boris 

N'A 

Interval Type

Borl,ole#11 TsbingP3)@& to\ ftbga SR

Borehole 6 Tubing ( ) ' to ft bga; S. U. 
3 NA

TIME WORK SUMMARY
0600 Safety meeting at office. Topic: Lifting Heavy Bags.

0715 Travel to M0563 in 200W for POD.

0740 Onsite at MO563. Standby for HPT's.

0755 POD. by R. Franzen, FWS WRPS.

0815 Placed stickers on CAT HHU #4 for LOTO.

0900 ESGG crew on standby for HPT's to complete pre-survey of CAT 1-mU #4.

1100 Lunch.

1130 ESGO crew on standby for HPT's to complete pre-survey of CAT HHU #4.

1200 Pee-survey of CAT HHU #4 has been completed. ESGG crew on standby for FIPT's to go to lunch.

1300 HPT's onsite. Completed decommissioning of boring #C8757A from 3.5' BGS to OS.

1315 As directed by WRPS moved 3' North of boring #C8757A and began pushing boring #C8757 from GS to refusal at I l.5'BGS.
1330 WPRS FWS R. Franzen notified of refusal. ESGO crew on standby waiting for direction from WRPS. Secured site for end of shift.
1420 ESGG crew on standby for direction from WRPS. Traveled to office. Completed paperwork and timecard.

1530 End of shift.

OPERATORILICENSE: Amos11224 WEATHER: 38 F, slight chance of rain or DISCARDED ITEMS:
ES SUPPORT.- Walkup. Weaklsey snow. Winds from the northwest at 10 l---Expendable knock-out tip.
NCO.- Snook, Villas-real. Sharp mph. 4---Rivets.
HPT.- A.Iiney, Clayton DOWNTIME: 45 minutes---HPT's, rig l---#50 sack of bentonite.
FWS: Franzen survey 2 '7, Hrs. and direction from
_____________________________________ WRPS 2 Hrs.

REFERENCE/CONTRACT INFORMATION: TFC-WO-12-6120 GG-NW-DOW-001 ECN-12-001421

REPORT BY: -67 ' REVIEWED BY: -st',.

TITLE:ESTECHNCALPR PARER TITLE: ESTECHNIC4I<RE EWER

SIGNATURE: 'Z- SIGNATURE: _________DATE:

10/06/09 Rev I
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ENERGYSOLUrIOJS L ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of IEI
DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Decommission C8757,rnove 3' South of#C8757A and begin direct push activities. DATE: 01-24-13

LOCATION: SX" Tank Farm 200 W. Area Hanford EXCAVATION: DAN-13-0036 REPORT #: 12
C-DIG # 12285707

START CARD NO. SE47030 DECOMMISSION NO. AE20137 - RWP: CO-762 Rev0 JHA-GG-NWOP-RO-1858
SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: No HHUcAT#2 HHLL#3

Sample s interval % 
BOREHOLE SUMMARY GEOPHYSICAL LOGGING

2. Borehole # C 9 iS 74ibing (2 S) to ft bgs; .. 
Roring# interval Type

Borehole # Tubing (2..c) @ 0. to ii. .~ ft bgs S. U 3
4 . . /

Borehole # . J_Tubing ( ) @ to ft bgs S• U 
? N/A

0600 Safety meeting at office. Topic: Driver Conduct at Accident Scene.

C' 7 / S Travel to M0563 in 200W for P.O.D.

C7'IS c-1 .-... . F,. t'

Po . ,. ,,

...../..4./,I'.. .,.,. -.'

— 10 - -- 
rf., -" 

" -c .._. - d /i I
_: tp -. : -......../ . -, ,-

-? i, ,-.-

/ ,,.,__/( -- ......4 .,', I f-. i-.- . - . /•I,.,- r ,. (.

'ic L..-- ç -p.. ic.,- /
/ F

tt:. -,-.- ,',...... ..... .,,.._.. Ff,-• f.-- . ,.. - ,' 1/ ,-'.',_

5.r-.- /. e !. I.,... . //._.../ . X

'•• 
t.- ,7 —

_____ ,<' H- t

;?;- C—(; t.-c .

!-.4 -. :C.Ti C.-' 5/'I ..'(t -. L.- ...:--! >t.'. -..,a' .,..t// ,-t-/s
- t 7 rl-- .. .' .

.'C' r. ,.,( 1/ j-- .,- ••'
/ 

cI ' . h- s. .,,: ,, ,. C .75 '7
.5 "- i'.- ,,". i/c . ,,

ii ' ,' (/ J -. , if C / /J&e/ r?

iI,' it..'4 rcF c' (f, 2 -.-',. .,. tç

OPERATOR/LICENSE:Amos11224 _lEATHER:41F,mostly ctoudywith ___DISCARDEDITEMS:
ES SUPPORT: Wa//wp, Weakley lightandvariable winds. / — f. (. -
NCO: Snook, . , A 

DOWNTIME: .. / —

HPT: Mincy, Clayton Q - .
FWS: Franze,i A . ._

REFERENCE/CONTRACT INFORMATION: TFC-WO-12-6120 GG-NW-DOW-001 ECN-12-001421

REPORT BY: /—>4-1 ___' REVIEWED BY: S

TITLE : ES TECHNICAL PREPARER TITLE: ES TECHNIC RE

SIGNATURE: '7,.-((2 SIGNATURE: _. ________DATE: \- )k

10/06/09 Rev I
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ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of
ENERGYSOLUTIONS

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Decommission #C8757C, move to boring #C8759 and begin direct push activities. DATE: 01-25-13

LOCATION: "SX" Tank Farm 200 W. Area Hanford EXCAVATION: DAN-13-0036 REPORT #: 13
U-DJG# 12285707

START CARD NO. 5E47030 DECOMMISSION NO. AE20137 RWP: CO-762 Rev.0 JHA-GG-NWOP-RO-1858

AMPLING SUMMARY SITE/EQUIPMENT INSPECTION: No HHUcAT#2 4T H!IUXL#3

letfs Intenal % 
BOREHOLE SUMMARY OPHYSICAL LOGGING

Borehole 4 _q7c7b103 il.5 to 0 ft bgs: 
lnten'al TVpE

______ N 

Bore/Iole#C7 Tubing(2)@ 0 to ftbgs S.U3.
4 2. N/A

Borehole 4 _______7bbing ( ) to ft bgs: S. U. 
3. N/A

TIME WORK SUMMARY

0600 Safety meeting at office. Topic: Fire Extinguishers.

Travel to M0563 in 200W for POD.

_____ ~a' f.- L...;i/ af-.i'e i- r(e a-f a-.Jc ce/.rc

o ?O We ' el " I if I ../' "is, - j — a,
______ Rcr,
Or(3a // - e .-

____ To c7S
oq,j #? J. 2- • . 4
1)1 2..c' gdc
IøS tg -r- T4k

(((5 I3eç r'-)u15 L-1- 4d
jQ47 6e-,i.-i ,._-

-, ._,/ ,
I3o 1-.e. * h,J e.co / '/C"•'-fr' F. r
_____ 

,,.-

li//' 'i.- 4.i- ,-..i.--- c-i, ea1' 3',' i
/3o k'C..7 --,-' ,,t.,d r, o(- c..t'

i-r c t f -s..
/2- £'nI ir

- __________________________

OPERATORILICENSE: Amos/1224 WEATHER: 34 F, cloudy with rain and DISCARDED ITEMS:
ESSUPPORT: Walkup. Weakley freezing rain. Winds wit! be from the i--i -'-i '

NCO: Villarreal. a;.c.' 4 north at 5-10 mph. 
1'

HPT; Mincj', Clayton DOWNTIME:
EWS.' Franzen 2 h -ç S 'I 5

REFERENCE/CONTRACT INFORMATION: TFC-WO-12-6120 GG-NW-DOW-001 ECN-12-001421

REPORT BY: i-c' $ i . 5 REVIEWED BY:

TITLE : ES TECRNICAL PREPARER TITLE: ES TECHNicAL REV WER -

SIGNATURE: SIGNATURE: ___________________DATE: \.-L '
100609 Rev I
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ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 ofENERGYSOLUTIONS

DRILLING AND SAMPLING (PERCUSSiON) DAILY WORK RECORD

PURPOSE: Continue pushing boTing #C8759 from 65.0' BGS to ID at -I30.0' BGS or refusal. DATE: 01-28-13

LOCATION: SX' Tank Farm 200 W. Area Hanford EXCAVATION: DAN-13-0Q36 REPORT #: 14
i U-DIG# 12285707 I

START CARD NO. SE47030 I DECOMMISSION NO. AE20137 RWP: CO-762 Rev.1 JHA-GG-NWOP-RO-I8

NSAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: No HH(JcAT#2 HHLA'L#3

/nteal 

% 
BOREHOLE SUMMARY 1 OPHYSICAL LOGGING

B'1?1&,. Intenal Type2. Borehole #

3. I

i flbing t2' ) @' to L' fr bgs; S. U. 
,

12. NZA

Borehole # Tubing ( ) @ to ft s: S.U.
4. 

Borehole Tubing ( ) t to ft bgs S. U.

TIME WORK SUMMARY

0600 Safety meeting at office. Topic: Construction PPE.

0640 Travel to M0563 in 200W for P.O.D.

0715 Onsite at MO563. Standby for P.O.D. and HPT's.

0800 P.O.D. by R. Franzen FWS WRPS.

0830 "ACE' under RWP CO-762 Rev. I at M0563.

0840 Inspect and warm CAT HHU 4. Pushed from 34.0' B.G.S. to 53.0' B.G.S. NOTE: Shut down one time for crossover sub, and drive

head to cool off.

1100 Lunch.

1130 Pushed from 53.0' B.G.S. to 65.0' B.O.S. Secured site for end of shifi. NOTE: Shut down two times for crossover sub. and drive head
to cool off.

1445 Travel to office. Completed paperwork and timecard.
1530 . End ofshift

OPERATOR/LICENSE: Amos/1224
ES SUPPORT; Walkup, Weakley
NCO; Villarreal, Snook

HPT; Mincy, Clayton
FWS; Franzen

WEATHER: 43 F, mostly cloudy with a DISCARDED ITEMS:
chance of rain. Winds from the southwest l---2.5" Drive Head
at 10-15 mph. I--Lynch Pin.

DOWNTIME: 45 Minutes for HPT's.

REFERENCE/CONTRACT INFORMATION: TFC-WO-I2-6120 GG-NW-DOW-OOl ECN-12-00142I

REPORT BY: /C? '9,4iI' .> REVIEWED BY:

TITLE : ES TECHNICAL PREPA ER 
, TITLE: ES TECHNICA EVI _____

SIGNATURE: __________________________ SIGNATURE: - TE: \

10/0609 Rev I
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ENERGY SOLUTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Continue pushing boring #C8759 from 65.0' I3GS to TD at I 30.0 BGS or refusal. DATE: 01-29-13

LOCATION: SX" Tank Farm 200 W. Area Hanford EXCAVATION: DAN-13-0036 REPORT #: 15
jIG # 12285707

START CARD NO. SE47030 DECOMMISSION NO. AE20137 - _jRWP: CO-762 Rev.1_JHA-GG-NWOP-RO-1858
N.MPLING SUMMARY SITE/EQUIPMENT INSPECTION: No HHL/ G 7 UcAT HHUXL#3

Sc)),.R/s lnte,al 
BOREHOLE SUMMARY EDHYSICAL LOGGING

2. 
to .fibgs;S.0 •• 

TWe

Borehole # Tubing ( ) @ tO ft bgs S U• 
2 N/A

Borehole # Tubing ( ) @ to ft bgs; S. U. 
3. N/A

TIME WORK SUMMARY
0600 Safety meeting at office. Topic: Construction PPE.

0625 Travel to ENW and MO563 in 200W for P.O.D.

0740 Onsite at M0563. Standby for P.O.D. and HPT's.

0805 HPTs onsite at MMO563. P.O.D. by R. Franzen FWS WRPS.

0820 "ACE' under RWP CO-762 Rev. I at M0563.

0828 Inspect and warm CAT HHU #4. No problems noted.

0840 Pushed boring #C8759 from 65.0 BGS to 75.0' BGS.

1005 HPTs down posted RBA and began survey of CAT HHV #4 for ansport to ENW.
1030 Lunch.

1100 HPT's completing survey of CAT HHU #4. Travelled to ENW and office. Completed paperwork and timecard.
1530 End ofshift.

OPERATORJLJCENSE: Amos/1224 WEATHER: 43 F, mostly cloudy with a DISCARDED ITEMS:
ES SUPPORT: Wallcp, Weakley chance of rain. Winds from the southwest N/A
NCO: Villarreal, Snook at 10-15 mph. _____________

HPT: Mincy. Clayton DOWNTIME: 25 Minutes for HPT's
FWS: Franzen

REFERENCE/CONTRACT INFORMATION: TFC-WO-12-6120 CC-NW-DOW-fUll ECN-12-001421

REPORT BY: /-'' REVIEWED BY: _____________________________
TITLE : ES TECHNiCAL PREPARER TITLE: ES TECHNICAL RE E --
SIGNATURE: .-< .( (' SIGNATU: _______________ DATE:

10/06/09 Rev I
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ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 ofENERGYSOLuTI0Ns I!
DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Mobilize HHU XL #3 to site, set-up and Continue pushing boring #C8759 from 75.0' FIGS to TD at DATE: 91-30-13
—130.0' I3GS or refusal.

LOCATION: "SX" Tank Farm 200 W. Area Hanford I EXCAVATION: DAN-13-0036 REPORT #: 16
U-DIG# 12285707

START CARD NO. SE47030 DECOMMISSION NO. AE20137 RWP:CO-762Rev.I JHA-GG-NWOP-RO-l858

'NSAMPLING SUMMARY SITE/EQUIPMENT INSPECTJON:iNo !!HUC'AT#2 !IJWcAT#4

. lnten'aI % 

Borekole # 

BOREHOLE SUMMARY EOPHYSICAL LOGGING

I'&,,.fnteral 7vpeTubing)@lo\ftbgs;S.0 
' . N/A J \3 I

Boeiio/e # .,.... Tubing ( ) @ to ft bgs S. U.
2. N/AN Boe/,ole # Tubing ( ) to ft bgs; S. U. 

N/A

TIME

0600

0635

0810

0850

0905

0950

1055

1100

1130

1145

1200

1445

1530

Safety meeting at office. Topic: Bloodborne Pathogens. (BBP)

Travel to ENW and load HHU XL #3 for transport to "SX" Tank Farm.

Powers Equipment transporting HHU XL #3 10 SX' Tank Farm.

Onsite at "SX" Tank Farm. Off load HHU Xl. #3. HPT's performing

Load CAT UHU #4 and Powers Equipment transporting it to ESGG sh

Travel back to "5)(" rank Farm.

Onsite at "SX" Tank Farm.

Lunch.

-survey for cntly into RI3AIRCA.

at ENW. Offload CAT HHU #4 at ENW.

Standby for HPT's to 'ACE".

HPT's onsite. "ACE" under RWI' CO-762 Rev. I at MO 563.

Move FIHU XL to boring #C8759 and set-up. Push from 75.0' BGS to TD at 152.0' BGS. NOTE: Stopped two times to Jet crossover

sub, and drive head cool for —30 minutes. Secured site for end of shift.

Travelled to office. Completed paperwork and timecard.

End of shift.

OPERATOR/LICENSE: Amos/1224 WEATHER: 49 F, mostly cloudy with a DISCARDED ITEMS:
ES SUPPORT; Walkup chance of ram. Winds from the southwest
NCQ; Villar,'eal, Snook, Rivera at 10-IS mph with gusts to 20mph.

HPT. Mincy. Clayton DOWNTIME:
FWS: Franzen J c...

REFERENCE/CONTRACT INFORMATION: TFC-WO-12-6120 GG-NW-DOW-OO1 ECN-12-001421

REPORT BY: C-" 4i '-' REVIEWED BY:

TITLE : ES TECHNICAL PREPARER TITLE: ES TECHNIk4L
SIGNATURE: ________________________ SIGNATURE: \- -

10/06/09 Rev I
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ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of LIIENERGYSOLUTIONS]

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Set-up HHU XL on boring #C8761 and begin direct push activilies from GS I DATE: 01-31-13

LOCATION: "SX" Tank Fa 200 W. Area Hanford EXCAVATION: DAN-13-0036 REPORT #: 17
U-DIG# 12285707

START CARD NO. SE47030 I DECOMMISSION NO. AE20137 I RWP: CO-762 Rev.!JHA-GG-NWOP-RO-l&
SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: No RHO CAT #2 HHLI CAT #4

Sample

Borehole#CS_75 ?r,iaing .Si15 fSi.o f!bgs;S.0 
Boring Interval Type

BOREHOLE SUMMARY GEOPHYSICAL LOGGING

iLlb lb//A iS-.O /

Borehole #C 7 I Tubing ( S) @ 0 to 1 j, bgs S. U .

2. A7A4.

Borehole # ________Tubing ( ) : to ft bgs: S. U. -

________ 3. N/A

TIME WORK SUMMARY
0600 Safety meeting at office. Topic: Avoiding Electrical Shocks.

0 Travel to M0563 for P.O.D.

f27c5 ,zIr c,- ...

O.fC' .s- t/: fC •e /_

CcO -1-- _______________________________________________
oqiC i7S

4_ ,.-

IL?3j jr- f- •., f

1p755 o c.
I/i'.- :< h- L.7- -/
I

1J3t L—'.-

l1/O t— / el ?' / a /
ifiS ReT 5t 41 e/e.-t p-.i f e-.-.i
it35 1 e, '(1c
ce'- I' £7 

' 
p 

.a , •- — - ì'ç p d T

L.id5/1;(r 
___

OPERATOR/LICENSE: Amos/1224 WEATHER: 51 F, mostly cloudy with DISCARDED ITEMS:
ES SUPPORT: WaIlwp, Weaklev winds from the southwest at 5-15 mph. i - , / ' '

I'/fl_Li I' /NCO; j'illarreal, Snook Rivera i DOWNTIME:
HPT. Clavton e 

. 
I -

FWS: Franzen _____________________ /7'
REFERENCE/CONTRACT INFORMATION: TFC-WO-12-6120 GG-NW-DOW-00J ECN-12-001421

REPORT BY: 1- c 4 fr11 - REVIEWED BY:
TITLE : ES TECHNICAL PREPARER TITLE: ES TECHN/Q4.L RE(E'
SIGNATURE: 9. SIGNATURE: ______
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ENERGYSOLUTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of [II

DRILLJIG AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Continue pushing boring #C8761 from 104.0' BGS to TD or refusal. Complete moisture logging in DATE: 02-04-13
fiC8759 from 50.9 BGS to OS

LOCATION: "SXTank Farm 200W. Area Hanford EXCAVATION: DAN-13-0036 REPORT II: 18
U-DIG# 12285707

START CARD NO. SE47030 DECOMMISSION NO. AE20137 RWP: CO-762 Rev.I JHA-GG-NWOP-RO-I858
SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: No RHUCAT#2 HHUCAT#4
Npie #s Intea/ % 

BOREHOLE SUMMARY GEOPHYSICAL LOGGING

2. Boreho/e#7ó1Tubing(2. )@JOy 10 ).cftbgs;S.0 
l.c:°;:/A 

Intea/

Borehofe# ______Tubing( - ro — frbgs S.U. 
2.C7'N4 ,v/i

Borehole # G'/Tubing ( -. ) @ to _ft bgs;S.0 
_3. _N/A

TIME ____ WORK SUMMARY
0600 Safetymeetingatoffice.Topic:EveryoneIsResponsibleForSafety. ___________________________________________________

TraveltoMOS63forP.O.D.r _.,j,, -- _ ---' ' d.',/ / /p7.c-o 4r f:~ /'c'-.'

o'" /'oD:_c,' _-'C.?f'l/-.7,5hd ---, __'7t/.

____ - teé it,
One' *7- , do 1c/'''of. ko.-i.,,i . S 4 i-s
Cq/.. L.1-A.;4 _.-/j _i-S'(e.- _c--STh'ftt.Y.t/i4'
>7'c ---' r i3 i- c

occ: rij-e-'/. __________________________________
z.. Ok-a-- ff,- T 1=f r

I4S i..+ G T'o (-t.k --

1l'O

_____ 'i _ ______________________________________________ __________________
1/55 / - ,ç- (,1e.d aJ , k-RI)
1_ ___,t-f-~ _. ._- /d_- - __/ _J 6'/9
3Q f'&e / o / r-c i- /'-' ,1, Ir-e f

l?.5 m1k ..(A __ r4XL.t'dt- r4.'td'
/T l/_. /7'ri4' //a -ieiti , /f

3V t.e ---'s 7Jie T• .s.4',A'. 7-
______ -. - dp, /a. -- . '. , q -. -
)qc,'- 

/s '-

i '/0 f?T c - A. g,'-P.- '-_.-- k a ,' 1' .1
bzMd __'ft— ________________________________

OPERATORJLICENSE: Amos/1224 WEATHER: 49 F, mostly Cloudy with DISCARDED ITEMS:
ES SUPPORT FYalkup, Weakley patchy fog. Winds will be light and Y ' " -'
NCO; Villarreal. Snook variable. Z-
HPT: Clayton, Mincey DOWNTIME:
FWS: Franzen ,, /11. P o 0

REFERENCE/CONTRACT INFORMATION: TFC-WO-12-6120 GG-NW-DOW-O01 ECN-12-001421

REPORTBY: ._CYflv44'. [REVIEWEDBY:
TITLE:ES TECHNICAL PREPARER TITLE: ESTECHNI LREI
SIGNATURE: 6'. £2- SIGNATURE: -c'i_-------.:: DATE•
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ENERGYSOLUTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Continue moisture logging in #C8759 from 50.0' BGS and transport HHU XL from "SX" Tank Farm to DATE: 02-95-13
ENW for repairs.

LOCATION: SX' Tank Farm 200 W. Area Hanford EXCAVATION: DAN-13-0036 REPORT #: 19
U-DIG # 12285707

START CARD NO. SE47030 DECOMMISSION NO. AE20137 RWP: CO-762Rev.1 JHA-GG-NWOP-RO-1858
N$IPLING SUMMARY SITE/EQUIPMENT INSPECTION: Yes HJIUCAT#2 HHUCAT#4 HI! W(L#3

So1's Interval 
BOREHOLE SUMMARY GEOPHYSICAL LOGGING

I Boring # Interval Type2. 
p Borehole # Tubing ) to' 'ft bgs: S U .1 

J.C8 759 51.0 '-GS Moisture
Borehole # Tubing )@ to4fls S•U 

2 C8761 I5/.OJIO.O' Moisture
Borehole # Tubing ( ) ( to ft bgs; S. U. 

3. N/A

TIME WORK SUMMARY
0600 Safety meeting at office. Topic: Hazard Awareness.

0715 Travel to M0563 for P.O.D.

0745 Onsite at MO 563. Standby for P.0.0. and source for moisture logging.

0945 No P.O.D. was held by R. Franzen FWS WRPS. HPT and NCO getting source for moisture logging.
ACE" under RWP #CO-762 Rev. I at MO563.

1000 Set-up moisture logging equipment on boring #C8759.

1015 Source is now onsite. Begin moisture logging on boring #C8759 from 50.0' BOS.
NOTE: HPT's unable to begin post rad. survey on HHU XL due to moisture on the rig. Powers Equipment was cancelled.

1100 Lunch.

1130 Continued moisture logging on boring #C8759.

1200 Completed moisture logging on boring #C8759 from 50.0' BGS to GS. Moved equipment to boring #C876l and set-up.
1245 Began moisture logging on boring #C876 1151.0' BOS to 110.0' BGS.

NOTE: HPT's began post rad. survey on HHU XL at 1240 Mrs. Completed A of survey at 1350 Hrs. Not enough time to complete
the survey. HPT's will complete the survey tomorrow morning.

1430 Secured site and traveled to office. Completed paperwork and timec&d.

1530 End of shift.

OPERATORJLICENSE: Amos/I 224 WEATHER: 50 F, mostly cloudy with DISCARDED ITEMS:
ES SUPPORT: Walkup. Weaklev. Ehrgott southwest winds at 5-15 mph. I--Drive head adapter
NCO: Vil/arreal. Snook 

DOWNTIME: 2 V Urs. for source.
HPT. Clayton, Mincey
FWS: Franzen

REFERENCE/CONTRACT INFORMATION: TFC-WO-12-6120 GG-NW-DOW-0O1 ECN-12-001421

REPORT BY:j-..g f- /11e' REVIEWED BY: '
TITLE : ES TECHNICAL EPARER TITLE: ES TECHNI WEj?
SIGNATURE: £' -c- ____ SIGNATURE: ___________________DATE:

10/06/09 Re I
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ENERCYS0LUTI0NS V ENERGY SOLUTIONS5 WESTERN OPERATIONS Page 1 of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORX RECORD
C)ii' m. ST$i

PURPOSE: -Gontsnue.moisture.logging in 4QS64_ osli+F0:OLBG.S.and transport HHU XL from "SX" Tank Farm to I DATE: 02-06-13
ENW for repairs. I

LOCATiON: "SX" Tank Farm 200 W. Area Hanford EXCAVATION: DAN-13-0036 REPORT #: 20
U-D1G# 12285707

START CARD NO. SE47030 DECOMMISSION NO. AE20137 RWP: CO-762 Rev.1 JHA-GG-NWOP-RO-1858
SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: Yes No HHUcAT#2 HHUCAT#4 HHUXL#3
Sample # s Inle,ra/ %

BOREHOLE SUMMARY GEOPHYSICAL LOGGING
I

Boring # Inferi'ol Tt'pe2. o,ehoIe#g7s1 Tubing(z.c )@ S. Oici .fibgs;S.U. 
IC75 ,5y'

Borehole# C91cl Thbing(Z.5)@ G. :oIfl.flbgs LU Z.O' ' /v.?.•
4. 2 -

I Borelial€# ______Tubing( _—.)(2 
- (0 - flbS S.U.

0600 Safet meeting at office. Topic: Sun

0715 Travel to M0563 for P.O.D.

c i2

vs. aaiety

-

,

OPERATORJLICENSE: Amos/1224
ES SUPPORT Walkup. Weak/e", Ehrgott
NCO: Vil/arreal. Snook

HPT: C/aylon. Mincey
FWS: Franzen

WEATHER: 51 F, mostly cloudy with
Southwest winds at 10-IS mph, gusting to
20mph.

DOWNTIME: /

DISCARDED ITEMS:

REFERENCE/CONTRACT INFORMATION: TFC-WO-12-6120 GG-NW-DOW-O0I ECN-12-001421

REPORT BY: 7/i &O /7 REVIEWED BY:
TITLE : ES TECHNICAL PREPARER TITLE: ES 

TECHNftR 
DATE: L-.'

S1GNATURE: SIGNATURE: .•—.-<-i ________ ________

- 10/O&09 Rev I
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ENERGYSOLUTIO4 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD
&

PURPOSE: Continue combo logging in boring #C8759 from 1496' J3GS and begin repairs on HHU XL at ENW DATE: 02-07-13

LOCATION: "SX' Tank Farm 200 W Area Hanford EXCAVATION: DAN-I3-0036 REPORT #: 21
U-DIG #12285707

START CARD NO. SE47030 LcOMM1SSION NO. AE20137 RWP: CO-762Rev.1JHA-GG-NWOP-RO-1858
SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: No HHU CAT #2 IIHU CAT #4 H!! UXL#3
Sample #• lnteral 

BOREHOLE SUMMARY GEOPHYSICAL LOGGING

Boeing # hiiera/ TypeBoreJ,oIe#-c4. Tubing(.')c(,..' to\A.C-fEbgs;S.0 
I. C8759 44-96

Rorekole#cj,' Tubing %) c,'., io'yvfebgs 
NI

Borehole # Tubing ( ) @ to fi bgs: S. U. 
3 NM

TIME WORK SUMMARY
0600 Safety meeting at office. Topic: Morning Wake Up.

Travel to MO563 for POD. 6d7 ,,

o P$.
,F4'— 7/' 7,jQ

o 7j ,'qe/ a '.- f ) 
______________

4?i i7t r 0 a '/ --'u' i'f /'' 0
- L.' .- 713'0 i 5

____ fIAL4__t2 7e',o 7 'AJ cT44'

,? rzdeA/ — Th' ,? 7 5/' Z'?..& 7
/'Z ' w'' tt.'S $-1 r

/ c!5- .k- 'e- 5

/&$ Evj ' £b'7, _________________________________________

OPERATORILICENSE: Amos11224 WEATHER: 48 F, mostly cloudy with DISCARDED ITEMS:
ES SUPPORT Walkup, Weakley Ehrgou 7.tJ southwest winds at 5-10 mph. N/A
NCO: Vt//arreal. Snook 

DOWNTIME:
HPT Clavion. Mincev
FWS: Franzen ____________________________________________________

REFERENCEICONTRACT INFORMATION: TFC-WO-I2-6120 GG-NW-DOW-001 ECN-12-001421

REPORT BY: REVIEWED BY:
TITLE : £5' TEC'HNICAL PREP ER TITLE: ES TEHNI L RE
SIGNATURE: ___________________ SIGNATURE: ___________________DATE: -T- '
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ENERGY SOLUTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page] of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Complete combo logging in boring #C8759 from 50.0' BGS to OS arid complete repairs on HHU XL at DATE: 02-08-13
ENW

LOCATION: 'SX'Tank Farm 200 W. Area Hanford EXCAVATION: DAN-13-0036 REPORT #: 22
U-DIG #12285707

START CARD NO. SE47030 DECOMMISSION NO. AE20137 RWP: CO-762 Rev.1 JHA-GG-NWOP-RO-1 858
SA11PL1NG SUMMARY SITE/EQUIPMENT lNSPECTlON:('No IIHUCAT#2 HHUC4T#4 HHL'XL#3
Sample s Interval %

BOREHOLE SUMMARY GEOPHYSICAL LOGGING

2. 8oreho?e#BTubing( 6)G j to 1 /?bgs:SU. 
Lc87595o.o/ 8/ 

Roreho!e# 7(.ef Tub)ng(2..S)': Q5, w fS'Z'ftbgs S.C. 
2 N/A '°'

Bo,el,o/e# A//4. Tubiag(_. )@ — to - ftbgs; S.C.

TIME WORK SUMMARY
0600 Safety meeting at office. Topic: Hydraulic Hoses And The Danger Of Leaks.
(4,' Travel to M0563 for P.O.D. 3, R,c t4-'5

o'72' (tIJ -Jb
c7S? SE-r u Locijc' ?rv. - v'F ,T/c.-J MS'I _) I

l' _-i 4.aia ,ia e.e'-? ~' 6, ,'7sT i4i ?' S' .7e*r

- (s3' 7 /5'5 /

tB3 O)-)7'4ae /&Ja
ä/7 ef, 7r6 3 S 3' 61S Seiiei-'y

____ 5—i-8c 7o L /iec ,3cet-' 4,r'

/ 4L/ —''t •.. jw,t' fl' i

J. , zr ________________________________

OPERATOR/LICENSE: Amos/1224 WEATHER: 43 F, partly cloudy with DISCARDED ITEMS:
ES SUPPORT Wolkup, Weak! Ehrgott, !cayan winds from the northwest at 5-10 mph. N/A
NCO: Villarreal, Snook 

DOWNTIME:
HPT Glayton, Mincey 

/ -FWS: Franzen A.

REFERENCE/CONTRACT INFORMATION: TFC-WO-12-6120 GG-NW-DOW-001 ECN-12-001421

REPORT BY://if ,9 REVIEWED BY:
TITLE : ES TECHNICAL PREPARER TITLE: ES 

TECHNICt4 
REk'JE "ER

SIGNATURE: -i' / 2j-*' SIGNATURE: _________________ DATE: -

10/06/09 Rev I
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_ II
r%77( ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

fl..i I E.fl'&T I kfiLflA} .1 AtRA ¶0 II

DRILLING AND SAMPLiNG (PERCUSSION) DAILY WORK RECORD

PURPOSE: egin gamma logging in boring #C876l from 151.0' BGS and standby for Powers Equipment to
transport HHU XL from ESOG shop at ENW to 'SX" Tank Farm.

LOCATION: SX'" Tank Farm 200 W. Area Hanford EXCAVATION: DAN-13-0036
U-DIG# 12285707

START CARD NO. SE47030

SAMPLING SUMMARY

Sample # s interval %

AØ

DATE: 02-11-13

REPORT#: 23

DECOMMISSION NO. AE20137 J RWP: CO-762 Rev.1 JHA-GG-NWOP-RO-1858
SITE/EQUIPMENT INSPECTION: No !IHUcAT#2 HHUcAT#4 HHUXL#3

BOREHOLE SUMMARY GEOPHYSICAL LOGGING

Borehole # _______ Tubing (.i) t S to .'Z'fl bgs; 1.13 
Boring Interval Type

Borehole # ______ Tithing (2's) to i~'Zj, bgs SU I - O
2 N/.4

Borehole # _______ Tubing ( ) @ to ft bgs; S. U

TIME

0600 Safety meeting at office. T

0715 Travel to M0563 for P.O.D.

eD?c i::O2 -

/V.— if ee/'-v t

cq9J

/

57)

7Xe

/'2ôS7 /at

Infectious Diseases & First Aid Treatment.

d1Z4.4..-' t-' 5

67 c7c,/
.c' 7d

/677 /S.S'6q
> jy//41

86.O45 F

(..w . -

C-

/6'32 /o

e-ô 2Q4 —2.

,s- . c-'
/

OPERATORJLICENSE: N/A WEATHER: 44 F, partly cloudy with DISCARDED ITEMS:
ES SUPPORT: Walkup. Weaklev. Ehrgole, kayon light and variable winds. N/A
NCO: Villarreal, Snook DOWNTIME:
HPT: Clay/on. Mincev
FWS: Franzen A,/ &'

REFERENCE/CONTRACT INFORMATION: TFC-WO-12-61 20 GG-NW-DOW-00I ECN-12-001421

REPORT BY: REVIEWED BY: .

TITLE: ES TEcHjWfVIE "ER
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ENERGSOLUTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of LI

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Continue gamma logging in boring #C8761 from 80.0' BGS and Powers Equipment will transport HHU DATE: 02-12-13
XL from ESGG shop at ENW to "S)C' Tank Farm.

LOCATION: 'SX" Tank Farm 200 W. Area Hanford EXCAVATION: DAN-13-0036 REPORT #: 24
U-DIG #12285707

START CARD NO. SE47030 pcOMMISsIoN NO. AE20137 RWP: CO-762 Rev.1 JHA-GG-NWOP-RO-I 858
SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: No HHU CAT #2 HHU CAT #4 HHUXL#3

Sample#'s interyal % 
BOREHOLE SUMMARY GEOPHYSICAL LOGGING

2. 
A//rn Borehole # C7bJ Tubing (2. Q 5 to /Z ft bgs: S.U. If 

Bormg # , !nteal Type

3 LC86l 80O-G5 Combo Gamma
Borehole ______ Thbing (f,j G .$ to /c! ji bgs S. Ii. 2. b

4 2A/A
Borehole C _______Tubing ( - ) @ — to — jtbgs: S.U. 

-

TIME WORK SUMMARY 
_________________

0600 Safety meeting at office. Topic: Chocking And Blocking.

Travel to MO563 for P.O.D.

ôcr S0 4Lea-' CA SI, 51 P6 5Er e.& t.ue

- 7E— yE12/i, ô(I ee)& 7AL,'eX -
C c'a j 64'S A/a,7.' e4.. ' 7L4-'6 -

_____ l4.ef 4.JY5 S'3 LJj i/O7
____ e./ 5rOP 7Z!4.-'q 'Ee Q( iz' e/ez'r eit' e'

-

Y7?7 -'4'i F- ' 6 veZ' ) 'ir m 7
,, , -. -I— )74/L 

____________

,gg /g.fl4 h-cap,A.Q eb'74' i,7W r1, ' 76C/4j'q

____ 'ej
- Z -€e & -.2./.?' — J Z' 2'eriei Epiz. - - 2

/ç? -e- ke- .ç- A/'a 5,r .5. P?&
&J4

OPERATOR/LICENSE: Amos/1224 WEATHER: 50 F, mostly cloudy with DISCARDED ITEMS:
ES SUPPORT: Walkup. Weakley, E/zrgolt light and variable winds. N/A
NCO: Villarreal. Snook DOWNTIME:_1t--Logging Operator
HPT Clayton. El/ingswort/z
FWS: Franzen

REFERENCE/CONTRACT INFORMATION: TFC-WO-I2-6120 GG-NW-DOW-001 ECN-12-001421

REPORT BY:IWA' l7 REVIEWED BY:
TITLE:ES TEcHNicAL PREPARE TITLE: ESTECHNI
SIGNATURE: SIGNATURE: DATE:"i

l0/0609 Rev I
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ENERGYSOLUTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page! of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Continue moisture logging in boring #C876J from 110.0' GS and remainder of ESGG crew is on DATE: 02-13-13
standby for sample points to be picked in boring #C8760

LOCATION: 'SX" Tank Farm 200 W. Area Hanford EXCAVATION: DAN-13-0036 REPORT #: 25
U-DIG # 12285707

START CARD NO. SE47030 DECOMMISSION NO. AE20137 RWP: CO-762 Rev.1 JHA-GG-NWOP-RO-1858
SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION:o HHUC'AT#2 HHU CAT #4

Sample # Interval %
BOREhOLE SUMMARY GEOPHYSICAL LOGGING

2. 

A//'1• 
Boreho/e# 7(ol Tubing(25)@ (0/52 ft bgs; S. V. j./5

3. 
Bo,ehole#. J5.Tubing(ic)@ 4.~, to (52 ftbgs s.u2.c -

4. 2 AA
Borehole C97Tubing (j. @ 5 it - ft bgs; I 3

TIME WORK SUMMARY

0600 Safetymeeting at office.Topic:_ckingAnd-BIocki rexri~6o.you. - .t-, r.
o Travel to SMURF building and ACE' under RWP CO-762 Rev. I.

7/ Travelfrom SMURFbuildingto"SX"TankFarmfor P.O.D.

WV .47- $ETr774.Jp 79

£99.f) ' - ec-_— _' _
/cJS rr c- ,/S ci is

/2 7 ,?-'-_// / 3 ____r/o9. _/' çt,Cd43 _?1 _;'Aj-ae'QQpJQ

- 2' .e,'/t*/ce€i$ -'4A 'rsp4 -

- ~_e7T2 2/1(/A1y 61.S._7.'O/
// _ 7-a,'2e_d87 .

//!6 ' -zzi(a_ 1-7.3' ________________________
/7. ,St° J€v,w
/Z35 -4',t39 

___________________________

___ 5zc i/1'/Ajg .<_- cL e7o
/e957. /$/e14-t. /AO74.

____ 5Z 'i41:r
/!! A $7r , _3_
igjé r t't /
i'jç 11 (e ( ,e C.. ..

_____ 
k

I5 L-eiJ/'if __________________________________________
.-

5.4 ,

OPERATOR/LICENSE: Amos/I224 WEATHER: 55 F, mostly cloudy with a DISCARDED ITEMS:
ESSL'PPORT.- Walkup, Weaklej.'. Ehrgolt chance of showers. Winds from the -N/pr / 2.-. '

!VCO: Villarreal, Snook southwestat10-ISmph. r
I -HPT: Clayton. Mincy DOWNTIME: L Ci (/' A '.'FWS: Franren

REFERENCE/CONTRACT INFORMATION: TFC-WO-12-6120 GG-NW-DOW-00I ECN-12-001421

REPORT BY.1ttt' REVIEWED BY:

TITLE : ES TEcHNIcAL PREARER TITLE: ES TEcHVIcL REV'
SIGNATURE: SIGNATURE: _DATE: .

/ 10/06/09 Rev I
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ENERGYSOLIYTJONS 
ENERGY SOLUTIONS, WESTERJ' OPERATIONS Page 1 of LiIJ

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Continue pushing boring #C8760 from 70.0 BGS to lu sample interval at 121.0' BGS DATE: 02-14-13

LOCATION: SX Tank Farm 200 W. Area Hanford EXCAVATION: DAN-13-0036 REPORT #: 26
U-DIG #12285707

START CARD NO SE47030 DECOMMISSION NO. AE20137 RWP:CO-762 Rev.! JHA-GG-NW - 0-1858
SAMPLING SUMMARY SITE/EQUIPMENT INSPECT1ON:No HHUC4T#2 HHUC'AT#4 HIWXL#3

Snp1e#s lnrer.al 
BOREHOLE SUMMARY GEOPHYSICAL LOGGING

2. Borehole # (7Tubing @ 70 / so l hgs; £ . i lN01I 
lnteal Type

Borehole # ________ Tubing ( ) to ft bgs S. U. 
'N/A

Borehole # ________Tubing ( ) to ft bgs: S. U 
3 N A

TIME WORK SUMMARY
0600 Safety meeting at office. Topic: The Ten Commandments Of Good Safety Habits.

o&qo WeQJ /0 c-sx)
D7.Zo o#s ci,'- 5c.,. f'

d fiP-, OI9 9e ,
a '3 a - 

., , 
... ,.

aqç- ..P//

O'7/O head ,5 -4 D I4i -'o ' s.,.

off'ra rt:i /ey

/6c.q7 iiy -t. #4ead 2a'(

Icr3s- 
-

f(co ,r
/13' i-,'-

if 55 AD S'/.e ,& (Z/ / ,&

____ 

i

2' ,,tead ,'. sL
,c70 LjhE-r

OPERATOR/LICENSE: Amos11224 WEATHER: 50 F, partly cloudy with DISCARDED ITEMS:
ESSUPPQRT: Weak/ev winds from the southwest at 5-10 mph. / — i-a '
NCO; Villas-real, Snook 

DOWNTIME: i— $.. -'.ei c.h "''
HPT.' Clayton. Mmci' j i '. .~' c4/,.' P' 

- p' /ie I ' "tiFWS: Franzen 
-

REFERENCE/CONTRACT INFORMATION: TFC-WO-12-6120 GG-NW-DOW-001 ECN-12.001421

REPORT BY: 4. /9 ,p 5 REVIEWED BY:

TlTLE:ESTEjPARER TITLE: ES TE$
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ENERGYSOLUTIONS j ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of Liii
DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Begin sampling activities in boring C876() from I2I.0 SOS. LATE:02-19-13

LOCATION: SX Tank Farm 200W. Area Hanford EXCAVATION: DAN-13-0036 REPORT #: 27
U-DIG # 12285707

START CARD NO. SE47030 DECOMMISSION NO. AE20137 RWP: CO-762ReviJHA-GqQ-l858
SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: No HHUC'AT#2 HHUC'AT#4 GIH1L3
Sample #1 Interval %

BOREHOLE SUMMARY GEOPHYSICAL LOGGING
1 SeeBelow /21.0-123.0 100% i
2. N/A Borehole Tubing !o\'.fl bgs; s.u. 1.3 Boring Interval 1)'pe

3W/A
Borehole # mbing ( ) @ to ft bgs S. U

4. N/A • 2N/A
Bo,ehole# Tubing( )@ to ,flbgs: S.U.

TIME

0600

0645

0715

0800

0900

0915

0930

0955
1030

1100

1130

1530

WORK SUMMARY
Safely meeting at office. Topic: Fatality Investigation Report.

Travel to SX" Tank Farm.

Onsite at SX Tank Farm. Standby for P.O.D.

P.O.D. by R. Franzen FWS WRPS. 'ACE' under RWP CO-762 Rev. 2.
Fueled, inspected and warmed HHU XL. No problems noticed.

Pulled inner rod and dummy tip. 
___________________

Standby for NCO's to photograph sampler. No liners were in the sampler. NCO's brought us a complete one.
Ran inner rod and sampler in boring to 121.0' BGS. Drove Iu sample from 121.0' BGS to 123.0' SOS and retrieved. 100%
Standby for NCO's to process sample.

Lunch.

Standby for 1H SUpp

Traveled to office. I

End of shift.

NOTE: Sample #'s:

Need to take air sample from boring before

pleted paperwork and timecard.

B2NPN6.

OPERATOR/LICENSE: Amos/1224
ES SUPPORT Weakley. Walkup
NCO: Villarreal. SnooA Sharp

HPT: ClQvton, Mincy
FWS; Franzen

with

# for shoe---B2NPN7.

WEATHER: 45 F, mostly cloudy with a
chance of showers. Winds from the
northwest at 5-10 mph.

DOWNTIME: 4 Hrs.—lH support, 45
minutes---P.O.D., 30 minutes--NCO's to

Secured site for end of shift.

3---Sample liners
6---Samplc liner caps

ITEMS:

REFERENCE/CONTRACT INFORMATION: TFC-WO-12-6120 GG-NW-DOW-O01 ECN-12-001421

REPORT BY: 0 / '#i EV1EWED BY: .

TITLE : ES TECHNICAL REPASER TITLE: ES TECHN AL
SIGNATURE: SIGNATURE: -c 

R$ç 

DATE: _____

10/06/09 Re I
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FIELD CHARACTERIZATION SOIL/OTHER SOLIDS SAMPLING REPORT
PROJECT(S) Direct Push Samples for SX Pore Water Extraction Test Project PAGE 1 OF 2

DATE/TIME

SAF NO.(S) V13-001

LOCATION C8760 1001 LOGBOOK NO./PAGE

WELL NAME N/A ORIGINAL WELL ID N/A ACTUAL DEPTh E flm
BOTTOM OF CASING (bgs) 1ft m BOTTOMOFBOREHOLE(bgs) 

Lilt Em

SAMPLES COLLECTED

TOTAL NUMBER OF BOTTLES 4 TOTAL NUMBER OF CHAINS 2 COLLECTOR

222-S V13-OO1-OO1

SAMPLE NO. BOTtlE QTY/SIZEITYPE LOT NO. PRES

B2NPN4 1 / 160g / Liner

B2NPNS 1 / 160w / Liner

B2NPN6 1/lEOg/Uner

CooI6C

Coo -6C

Cool5C

ANALYSIS

SEE ITEM (1) IN SPECIAL INSTRUCTIONS

SEE ITEM (I) IN SPECIAL INSTRUCTIONS

SEE ITEM (1) IN SPECIAL INSTRUCTIONS

222-S V13-OO1-002

SAMPLE NO. BOTTLE QTYISIZE/TYPE LOT NO. PRESERVATION ANALYSIS

B2NPN7 If 500mL/ G CooI-6C Generic Testing;

PRINTED BY ASHRUM ON 2/6/2013 10:33:56AM 
A-6004-701 (REV.0)

RPP-RPT-56849 Rev.00 4/21/2020 - 11:21 AM 111 of 432



RPP-RPT-56849, Rev. 0 

C-30 

  

\\-

fIELD CHARACTERIZATION SOIL/OTHER SOLIDS SAMPLING REPORT
PROJECT(S) Direct Push Samples for SX Pore Water Extraction Test Project PAGE 2 OF 2

-____________________________________ ________________________ DATE/TIME

SAF NO.(S) V13-OU1

LOCATION C8760 DOI

WELL NAME N/A

BOTTOM OF CASING (bgs) ftm

TOTAL NUMBER OF BOTTLES 4

SAMPLES cOLLECTED -

TOTAL NUMBER OF CHAINS 2 COLLECTOR

FIELD INFORMATION

WHERE ARE SAMPLES LOCATED AT THIS TIME' LI WSCF 222-S - MO-413 MO-745 6269 OTHER

CONTAINER/DRUM/TOTE/BOX

SAMPLE MATRIX DESCRIPTION SOIL SLUDGE RE5IN GAC FILTER PAPER OTHER

FURTHER SAMPLE MATRIX EXPLANATION/DESCRIPTION (NOTE ANY ODOR, COLOR, TEXTURE (E.G., SLIMY, OILY, GRANULAR, ETC.)]

LOGBOOK NO./PAGE

ORIGINAL WELL ID N/A ACTUAL DEPTH

ft m BOTTOM OF BOREHOLE (bgs)

LWEATHER _________________

FIELD COMMENTS

SUPPORT PERSONNEL

SAMPLES SURVEYED BY RCT LI YES

ISA BLUE CARD REQUIRED ! YES

IS SRS PROVIDED AND COMPLETE YES

RECORDEDSY - _______

PRINT NAME

INDEPENDENT REVIEW _______

PRINT NAME

PRINTED BY ASHRUM ON 2/6/2013 1O:3356 AM

FIELD OBSERVATIONS

flNO

NO BLUE CARD NO ______

- NO

SIGN NAME DATE

SIGN NAME DATE

A-6004-701 (REV 4)

LIft Tm
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ENERG\SOLbTIONS] 

ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Continue sampling activities in boring #C8760 from 123.0' BGS. DATE: 02-20-13

LOCATION: SX' Tank Farm 200 W. Area Hanford EXCAVATION: DAN-13-0036 REPORT #: 28
U-DIG #12285707

START CARD NO. SE47030 DECOMMISSION NO. AE20137 RWP: CO-762 Rev.2 JHA-GG-NWOP-RO-l858
'NMPLING SUMMARY SITE/EQUIPMENT INSPECTION: Yes !!HUc'AT#2 HHUC'AT#I3

Samij s Interal % 
BOREHOLE SUMMARY GEOPHYSICAL LOGGING

/ 
. Baring # lrne,-ral Type2. 

- \ Borehole # .eS:it Tubing (i) @\'. o ft bgs. S.U. \ 
l.N/A

3. - Borehole Tubing ( ) t to ft bgs S. V. 
2

Borehole # Tubing ( ) @ to ft bgs S.U. 
3 N/A

TIME WORK SUMMARY
0600 Safety meeting at office. Topic: Smoke Detectors-A Life Saving Warning.

0645 Travel to "SX" Tank Farm.

07I5 Onsite at SX' Tank Farm. Standby for POD.

0745 No P.O.D. was given by R. Franzen FWS for WRPS. IH technicians were questioning their qualifications for doing the required
sampling activities. Also in question was the length of tubing required and their instruments capability of handling it. ESGG crew
placed on standby.

1100 Lunch

II 30 ESGG crew on standby waiting for determination from IH technicians.

1230 Travel to office. Complete paperwork and timecard. ESGG crew still on standby.
1530 End ofshift.

OPERATORJLICENSE: Amos/1224 WEATHER: 4SF, partly cloudy and cool DISCARDED ITEMS:
ES SUPPORT Weak/ey. Walkup with winds from the southwest at 5-10 N/A
WCO: Villarreal, Snook, Sharp mph.

HPT. Clayton. Mincy DOWNTIME: 9 Hrs.---Lack of IH
FWS: Franzen support. [ ______________________________________
REFERENCE/CONTRACT INFORMATION: TFC-WO-12-6120 GG-NW-DOW-001 ECN-12-001421

REPORT BY: (2/i i.., c REVIEWED BY: çç
TITLE : ES TECHNICAL PREPARER TITLE: ES TECHN/ L R VI / R
SIGNATURE: (v-r SIGNATURE: ' DATE: '

10/06/09 Rev I
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ENERGYSOLUTJONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILlING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Continue sampling activities in boring #C8760 from I 23.0 BOS iflH support is available. DATE: 02-21-13

LOCATION: "SX Tank Farm 200 W. Area Hanford EXCAVATION: DAN-13-0036 REPORT #: 29
U-DIG # 12285707

START CARD NO. SE47030 DECOMMISSION NO. AE20137 - JRWP: CO.762 Rev.2 JHA-GG-NWQI858
SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: No HHUC4T#2 HHUcAT#4

Sanzple#s lnrcn/% 
BOREHOLE SUMMARY GEOPHYSICAL LOGGING

Boreho/e# lbing(/ i3 to ftbgs:S. 
/.N 

lnle,al Type

r 
Borehole # ________ Tubing ( ) to ft bgs S• U 

2 A"4
Borehole S ________Tub(ng ( j ( o ft bgs: S. U. 

3 N/A

TIME WORK SUMMARY
0600 Safety meeting at office. Topic: Machine Safety-Requirements For Safeguards
0700 /Yed lc sii-. 4.7- ____________________________________

O73o 0 i-i 5' 7e u,.- ,.. PC? t
O0' k Pa,2e-.n et- c;i' e '7— ,"-, v—e,-, 3.-,,., '
____ 7,.4b ._ fd io- (57d'A)
O'fI -.-,.-, ,Y., ;ee 'Z./s o eA.'d
____ /io/-e 2- ## T.4. ' - P'i2 I iii
fOo I.?w ,,. fln? Pcts. A...'S c'1', ,'?;..A ,.i/

11I ) .4p VOL' 7.e -f-, .1 H I .J 'o -. / •5 l., 5 . d / j-,

(sr y)
!ô3o Pt,.I Iv/'e 6y .D/ C,..-
____ 

at_

.q- r g,- •,- I( / 1, -. - 
Iii.

ii 05 3o ..- q. J , 
/ e, . fe I , - -, so rc.., 4'.- ,'.,

____ /'e.-/.e '
I/3O 4-o J,,•1•-j ,D f -.---. j lc- / F fl.
____ 1- 

'. 73 (d' %,ti5)
it '15 3 /c1 i- .-, -/ '- / rz 1c 

'- 4,, _____
_____ /6 L.ea.-.e $,'.l&e d /id 

- 

l
JqJc? /te.4 1-& ott' c
t50c- A . - — -- - 

-

t390 t'd

OPERATOR/LICENSE: Amos/1224 WEATHER: 47 F, partly cloudy with a r-. DISCARDED ITEMS:ES SUPPORT: Weakley, Walkup, chance of showers. Winds from the
NCO: Villarreal. Snook hwest at 5-20 mph.
HPT.' Clayton. Mthcj' DOWNTIME:

Franzen 9 1, -j. /. sp —

REFERENCE/CONTRACT INFORMATION: TFC-WO-12-6120 GG-NW-DOW-00j ECN-12-001421

REPORT BY: 1- ' OT fl 0 REVIEWED BY:
cHJcALPER
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ENERG\SOWfIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Continue sampling activitics in boring #C8760 from 123.0' BGS if lU support is available. DATE: 02-22-13

LOCATION: SX" lank Farm 200 W. Area Hanford EXCAVATION: DAN-13-0036 REPORT #: 30
U-DIG # 12285707

START CARD NO. SE42 
OJ 

DEçoMMIssIoNNo.AE20137 RWP: CO-762 Rev.3 JHA-GG-NWOP-RO-1858
N.AMPLING SUMMARY I SITE/EQUIPMENT INSPECTION: Yes HHUCAT#2 HHUAT#4

% 
BOREHOLE SUMMARY GEOPHYSICAL LOGGING

2. Borehole # jj'Tubfng @) to ft bgs: S.C. 
N/A 

I,iterraf Type

3. Borehole # Tubing ( ) @ tO ft bgs S. U. 
2

4. 

I 

Bore/iole#,,,,,,,,j\,,.Tubi.ng( )@ to flbgs; SAJ

TIME WORK SUMMARY
0600 Safety meeting at office. Topic: Safe Attitudes.

0645 Travel to MO 563 for P.O.D.

0715 Onsite at MO 563. Standby for P.O.D. NOTE: No POD, was held due to no work package.
0800 Standby for work package to be released with changes for air sampling.
1100 Lunch.

1130 Standby for work package to be released with changes for air sampling. Travel to offiec. Completed paperwork and timecard.
1430 End of shift. ___________________________________________________________________________

OPERATOR/LICENSE: Amos/1224 fwEATHER: 51 F, mostly cloudy with a DISCARDED ITEMS:
ES SUPPORT. Weakiey, Walkup chance of showers. Winds from the N/A
NCO: Villarreal, Snook southwest at 15-25 mph.
HPT: Clayton, Mincy DO'M'T1ME: 8 Hrs. for work package
FWS: Franzen

REFERENCE/CONTRACT INFORMATION: TFC-WO-12-6120 GG-NW-DOW-O0I ECN-12-001421

REPORT BY: z.-. Ii / iz.i z JREVIEWED BY: -'--

TITLE : ES TECHNICAL PREPARER TITLE: ES TECHNIC REk
SIGNATURE; 'T7// SIGNATURE: '_DATE: v--3

10/06/09 Rev I
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ENERGYSOLUTJONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Continue sampling activities in boring #C8760 from l23.0 BGS if IH support is availab]e. DATE: 02-25-13

LOCATION: SX" Tank Farm 200 W. Area Hanford EXCAVATION: DAN-13-0036 REPORT #: 31
U-DIG# 12285707

START CARD NO. SE47030 DECOMMISSION NO. AE20137 RWP: CO-762 Rev.3 JHA-GG-NWOP-RO-I858
'NMPLING SUMMARY SITE/EQUIPMENT INSPECTION: HH(JcAT#2 HHUC'AT#4 ____

So Ic #5 Ime,val %
BOREHOLE SUMMARY GEOPHYSICAL LOGGING

2 Borehole Tubing Oto ftbgs; 
Boring# Inteal ipe

3. Borehole # '¼ Tubing ( ) @ to ft bgs S. U. 
2

Borehole # Tubing ( ) j to ft bgs; S.U.

TIME WORK SUMMARY
0600 Safety meeting at office. Topic: Safe Attitudes.

0645 Travel to MO 563 for P.O.D.

0715 Onsite at MO 563. Standby for POD.

0930 POD. was held by R. Franzen FWS WRPS.

1000 ESGG crew placed on standby due to winds 20 mph. (AOP-008)
1100 Lunch

1130 ESGG crew on standby due to winds -20 mph. (AOP-008) Travel to office. Complete paperwork and timecard.
1530 End of shift.

OPERATOR/LICENSE: Amos/1224 WEATHER: 54 F, mostly cloudy with a DISCARDED ITEMS:
ES SUPPORT. Weak/ny, Walkup chance of showers. Winds from the N/A
NCO; Villa,-real, Snook southwest at 10-15 mph.
HPT: Clayton. Mincy DOWNTIME: 9 Hrs.—AOP-008
FWS. Franzen

REFERENCE/CONTRACT INFORMATION: TFC-WO-12-6120 GG-NW-DOW-001 ECN-12-001421

REPORT BY: .- 0 4&i REVIEWED BY:
TITLE:ES TECHNiCAL PREPARER TITLE; ES TECHNIC LRE
SIGNATURE: Z-i' ('. SIGNATURE: -ç . DATE .--'
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ENERG%SOLUTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Continue sampling activities in boring #C8760 from 123.0' BGS. DATE: 02-26-13

LOCATION: "SX' Tank Farm 200 W. Area Hanford EXCAVATION: DAN-13-0036 REPORT #: 32
U-DIG # 12285707

START CARD NO. SE47030 DECOMMISSION NO, AE20137 RWP: CO-762 Rev.3_JHA-GG-NWOP-RO-l8
N,$MPLING SUMMARY SITE/EQUIPMENT INSPECT1ON: No HHUc'AT#2 HHUCAT#4

Sabiik jnIe,al % 
BOREHOLE SUMMARY GEOPHYSICAL LOGGING

2 Borehole Tubing @io ft s: 
Bortng # !nte'aI Type

3. Borehole # 3,\e Tubing ( ) (i to ft bgs 
2 NA

Borehole # Tubing ( ) to ft s; S.U.

TIME ________________ _________ WORK SUMMARY
0600 Safety meeting at office. Topic: Preventing Strains & Sprains.
0645 Travel to MO 563 for POD.

0715 Onsite at MO 563. Standby for POD.

0815 POD, was held by R. Franen FWS WRPS. A safety concern was raised about the previous air sample reading at -120.0' BGS in
boring #C8760. The previous air sample obtained showed a reading of-I 00 PPM of an unknown origin. The decision was made by
R. Frajizen FWS for WRPS to have the IH Technicians to obtain another air sample and take it to the SMURF building for analysis.
The air sample and an exhaust ofthe HFIU XL after initial startup was taken at --1000 Hrs. The air sample in boring #C8760 at -.120.0'
BGS was collected and taken for analysis.

1000 ESGG crew on standby awaiting the air sample analysis results.
1100 Lunch.

1130 ESOG crew on standby awaiting the air sample analysis results. Traveled to office. Completed paperwork and timecard.
1530 End of shift.

OPERATORJLICENSE: Amos/1224 WEATHER: 50 F, mostly cloudy %vith a DISCARDED ITEMS:
ES SUPPORT: Wenkley, Walkup chance of showers. Winds from the N/A
NCO: Vil/arreal, Snook, Sharp J southwest at 5-IS mph, ________

HPT: Clayton, Mincy DOWNTIME: 9 Hrs, for air sample
FWS. Franzen JesuIts

REFERENCE/CONTRACT INFORMATION: TFC-WO-12-6120 GG-NW-DOW-OOI ECN-12-001421

REPORT BY: £1- ("i REVIEWED BY: 
- 

____________________

TITLE:ESTEC'HNIC'ALPREPARM TITLE: ESTECHNI LREV'
SIGNATURE: "4 (7. .-cZ. SIGNATURE: ____________________DATE: . --

10/06/09 Rev I
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ENERGYSOLUTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Continue sampling activities in boring #C8760 from 123.0' BGS after air sample analysis has been DATE: 02-27-13
received.

LOCATION: "SX" Tank Farm 200 W. Area Hanford EXCAVATION: DAN-13-0036 REPORT #: 33
U-DIG 12285707

START CARD NO. SE47030 DECOMMISSION NO. AE20137 JWP: CO-762 Rev.3 JHA-GG-NWOP-RO-1858
SAMPLING SUMMARY SITE/EQUIPMENT INSPECTlON:c)No

Sample # s Inle,-val % 
BOREIIOLE SUMMARY GEOPHYSICAL LOGGING/ See Below 123.0-125.0' 100%

Boring # lnIe,-val Type
2. See Be/os 125.0-127.0 /00% Boreho1e#C.-gTubing(Jt)'v)2. (o\_1. ft bgs.S.U. 

1.N/A
3. N'A Borehole l Tubing ( ) @ to ft bgs S.0 

2 V/A
4. Is/A Borehole # Tubing ( ) to fi bgs: S. U. 

3 N/A

TIME WORK SUMMARY
0600 Safety meeting at office. Topc: Head Injuries-After The Fall.

0645 Travel to MO 563 for POD.

0715 Onsite at MO 563. Standby for P.O.D.

0800 P.O.D. was held by R. Franzen FWS WRPS.

0815 "ACE" under RWP CO-762 Rev. 3 at MO 563.

0830 Inspect and srm HFIU XL. No problems noted. WRPS IH Technicians monitoring for diesel exhaust.
0845 Run inner string and sampler in boring #C8760 to 123.0' BGS.

0915 Standby for an additional WRPS HPT.

1000 HPT onsite. Drove sample from 123.0' BGS to 125.0' BGS and retrieved. 100% recovery.
1045 Run inner string and sampler in boring #C8760 to 125.0' BGS.

1100 Lunch.

1130 Standby for WRPS IH Technicians.

1240 IH Technicians Onsitc. Drove sample from 125.0' BGS to 127.0' BGS and retrieved. 100% recovery.
1320 lH Technicians pulled air sample from —120.0' BGS in boring #C8760. The air sample reading was 7.34 PPM.
1330 Standby for direction from WRPS on whether to move to boring #C8762 or decommission boring #C8760. The sampling plan for

silica is not in the work package. ___________________________________________
1400 Travelled to office. Completed paperwork and timecard.

1530 End ofshift.

NOTE Sample#'s 123.0' BGS to 125.0' BOS, B2NPN9 (Liner), B2NPPO (Liner), B2NPPI (Liner), and B2NPP2 (Shoe).
NOTE: Sample #s 125.0' BGS to 127.0' BGS, B2NPP4 (Liner), B2NPP5 (Liner), B2NPP6 (Liner), and B2NPP7 (Shoe).

OPERATOR/LICENSE: Amos/1224 WEATHER: 54 F, mostly cloudy with DISCARDED ITEMS:
ES SUPPORT Weaklev, Wa/kup winds from the southwest at 5-10 mph. 12--Liner caps
NCO: Villarreal. Snook, Sharp 

DOWNTIME: 45 minutes POD, 45 6---Liners
HPTr Clayton, Mincy minutes HPT, 1 hour and ten minutes for 4---'0" rings
FWS: Fronzen IH tech. ________________________________________
REFERENCE/CONTRACT INFORMATION: TFC-WO-12-6120 GG-NW-DOW-0O1 ECN-12-001421

REPORT BY: L 0 M 141 0' .5 REVIEWED BY: .

TITLE : ES TECI-INICAL P PARER TITLE: ES TECHN L RE E
SIGNATURE: SIGNATURE: . .' DATE
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- FIELD CHARACTERIZATION SOIL/OTHER SOLIDS SAMPLING REPORT
PRO.)ECT(5) Direct Push Samples for SX Pore Water Extraction Test Project PAGE 1 OF

DATE/TIME

SAF NO.(S) V13-O01

LOCATION C8760 1002

WELL NAME N/A

BOTFOM OF CASING (bgs)

LOGBOOK NO./PAGE

ORIGINAL WELL ID N/A

fltt r m BOITOM OF BOREHOLE (bgs)

AAL DEPTH [3ft [Jm

flft flm

-- SAMPLES COLLECTED

TOTAL NUMBER OF BOTTLES 4 TOTAL NUMBER OF CHAINS 2 COLLECTOR

222-S V13-OO1-004

SAMPLE NO. BOTILE QTY/SIZE/TYPE LOT NO. PRESERVATION ANALYSIS

BZNPN9 1 / 1609 / Uner Cook'6C SEE ITEM (1) IN SPECIAL INSTRUCTIONS

B2NPPO 1 / 1609 / Liner

B2NPP1 1 / 16091 Liner

Cook'6C SEE ITEM (I) IN SPECIAL INSTRUCTIONS

Cool.'6C SEE ITEM (1) IN SPECIAL INSTRUCTIONS

222-S V13-OO1-005

SAMPLE NO. BOTTtE QTV/SIZE/TYPE LOT NO. PRESERVATION ANALYSIS

BZNPP2 I / 500mL / G Cook6C Generic Testing;

2

PRINTED BY ASHRUM ON 2/6/2013 10:33:58 AM 
A-6004-701 (REV.0)
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FIELD CHARACTERIZATION SOIL/OTHER SOLIDS SAMPLING REPORT
PROJECT(S) Direct Push Samples for SX Pore Water Extraction Test Project PAGE 2 OF 2

DATEITIME

SAP NO.(S) V13-001

LOCATION C8760 1002

WELL NAME N/A

BO1TOM OF CASING (bgs)

SAMPLES COLLECTED

LOGBOOK NO.IPAGE

ORIGINAL WELL ID N/A ACTUAL DEPTh Lift Hm

ft m BOTrOM OF BOREHOLE (bgs) [j]ft Lim

TOTAL NUMBER OF BOTTLES 4 TOTAL NUMBER OF CHAINS 2 COLLECTOR

FIELD INFORMATION

WHERE ARE SAMPLES LOCATED AT THIS TIME' H WSCF P 222-S MO-413 MO-745 6269 OTHER

CONTAINER/DRUM/TOTE/BOX

SAMPLE MATRIX DESCRIPTION SOIL SLUDGE J RESIN GAC FILTER PAPER OTHER

FURTHER SAMPLE MATRIX EXPLANATION/DESCRIPTION (NOTE ANY ODOR, COLOR, TEXTURE (E.G., SLIMY, OILY, GRANULAR, ETC.)]

WEATHER

FIELD COMMENTS

SUPPORT PERSONNEL

SAMPLES SURVEYED BY RCT

ISA BLUE CARD REQUIRED

IS SRS PROVIDED AND COMPLETE

RECORDED BY

T YES H NO

YES H NO

YES j NO

PRINT NAME

INDEPENDENT REVIEW ______

PRINT 
NAME

PRINTEDBY ASHRUM ON 2/6J2O13jO3358AM

FIELD OBSERVATIONS

BLUE CARD NO

SIGN NAME

SIGN NAME

DATE

DATE

k- '3 C-

oof joo7,

A-6004.701 (REV 4)
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- FIELD CHARACTERIZATION SOIL/OTHER SOLIDS SAMPLING REPORT -
PRO)ECT(S) Direct PuSt Samples for SX Pore Water Extraction Test Project PAGE 1. OF 2

_ 
____ 

__ T

SAF NO.(S) V13-001

LOCATION C8760 1003

WELL NAME N/A

BOTIOM OF CASING (bgs)

LOGBOOK NO.IPAGE

0 RIG IN AL WELL ID N/A

Tft m BOTTOM OF BOREHOLE (bgs)

ACTUAL DEPTH flft [I]m -

Lft Em

[ SAMPLES COLLECTED

TOTAL NUMBER OF BO'rTLES 4 TOTAL NUMBER OF CHAINS 2 COLLECTOR

222-S V13-OO1-007

SAMPLE NO. BOTTLE QTYISIZE/TYPE LOT NO. PRESERVATION ANALYSIS

B2NPP4 1 / 160g/ Uner Cook6C SEE ITEM (1) IN SPECIAL INSTRUCTIONS

B2NPP5 1 / 1609 / Uner

B2NPP6 1 / 1609 / Uler

222-S

SAMPLE NO. BOTTLE QIY/SIZE/TYPE

B2NPP7 I / 500mL / C

CoOI5C

Cook'6C

V13-OO1-008

LOT NO. PRESERVATION

Cool-.'6C

SEE ITEM (1) IN SPECIAL INSTRUCTIONS

SEE ITEM (1) IN SpEaAL INSTRUCTIONS

Gerienc Testing;

PRINTED BY ASIIRUM ON 2/6/2013 1034 00 AM 
A-6004-701 (REV.0)
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FIELD CHARACTERIZATION SOIL/OTHER SOLIDS SAMPLING REPORT
PRWECT(S) Drect Push Samples for SX Pore Water Extraction Test Project PAGE 2 OF

DATE/TIME

SAF NO.(S) V13-OOI

LOCATION C8760 1003 LOGBOOK NO./PAGE 
-

WELL NAME NIA ORIGINAL WELL ID N/A ACTUAL DEPTH ft Elm
BOTrOM OF CASING (bgs) ft m BO1TOM OF BOREHOLE (bys) ft [Em

TOTAL NUMBER OF BOTTLES 4

SAMPLES COLLECTED

TOTAL NUMBER OF CHAINS 2 COLLECTOR

FIELD INFORMATION

WHERE ARE SAMPLES LOCATED AT THIS TIME? WScF 222-S - MO-413 MO-745 L 6269 OTHER

CONTAINER/DRUM/TOTE/BOX

SAMPLE MATRIX DESCRIPTION SOIL SLUDGE RESIN GAC FILTER PAPER OThER

FURThER SAMPLE MATRIX EXPLANATION/DESCRIPTION (NOTE ANY ODOR, COLOR, TEXTURE (E.G., SLIMY, OILY, GRANULAR, ETC.)]

H

WEATHER

FIELD COMMENTS

FIELD OBSERVATIONS

SUPPORT PERSONNEL

SAMPLES SURVEYED BY RCT

IS A BLUE CARD REQUIRED

IS SRS PROVIDED AND COMPLETE

RECORDED BY

YES ri o
El YES NO

YES NO

BLUE CARD NO

SIGN NAMEPRINT NAME

INDEPENDENT REVIEW -- ______
PRINT NAME

PRINTED BY A5HRUM ON 2/6/2013 1O34:OO AM

SIGN NAME

fo2D )c2) J004 
O07c

DATE

DATE 1'iiii
A-6004-701 (REv 4)
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ENERGYSOLUTJOATS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of LII

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Either decommission boring #C8760 or move to boring #C8762 and begin sampling activities. DATE: 02-28-13

LOCATION: "SX" Tank Farm 200 W. Area Hanford EXCAVATION: DAN-13-0036 REPORT #: 34
U-DIG # 12285707

START CARD N( SE47030 DECOMMISSION NAE20137 CO-762 Rev3 JHA-GG-NWOP-RO-1858
SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: No !JHUC'AT#2 HHUcAT#4 _____

Sample ft's Interval %
BOREHOLE SUMMARY GEOPHYSICAL LOGGING

IN/A

2. N/A Bo,ehu/ ft -9,'1?C Tubing () @ '"). to '%1 ft bgc: . . \ .' 
Bori, ft Inie,va/ Y)pe

3. N/A Borehole ft (ll.-Tubing C,,.- ft bgs S. U .) 
2 N/A

4. N/A Borehole ft ".5eTubing ( ) @ to ft bgs: S. t'.

TIME WORK SUMMARY
0600 Safety meeting at office. Topic: This'II Kill You.

0630 Travel to MO 563 for P.O.D.

0715 Onsite at MO 563. Standby for P.O.D.

0800 P.O.D. was held by R. Franzen FWS WRPS.

0815 "ACE" under RWP CO-762 Rev. 3 at MO 563.

0845 Fuel, inspect and warm HHU XL. No problems noted.

0900 Raninnerstringanddummytipbackinsample boringC8760anddrovetooriginalTDat127.0'1105.Innerstringanddummytip
were left in the boring and the boring was capped.

0925 Moved HHU XL and support equipment to sample boring #C8762 and set-up.

0955 Drove dual wall with dummy tip from OS to 18.0' BOS.

1100 Lunch.

1130 Drove dual wall with dummy tip from 18.0' BGS to 29.0' BGS.

1200 Stopped and let crossover sub, and drive head cool.

1230 Drove dual wall with dummy tip from 29.0' BUS to 49.0' BGS.

1300 Stoppedandletcrossover sub, and drive head cool.

1320 Drovedualwallwithdummytipfrom49.0'BUSto57.0'BUS.

1340 Stoppedandletcrossoversub,and drive head cool.

1405 Drove dual wall with dummy tip from 57.0' BUS to 69.0' BUS.

1445 Stoppedandletcrossoversub,anddriveheadcool,Traveledtooffice.Completedpaperworkandtimecard,
1530 End of shift.

OPERATOR/LICENSE: Amos/1224 WEATHER: 61 F, mostly cloudy with DISCARDED ITEMS:
ES SUPPORT: Weakley, Walkup windsfromthesouthwestat5-10mph. 1---2 5/8" drive head
NCO: Vil/a,'real. Snook. Sharp 

DOWNTIME: 45 minutes for P.O.D. 8---Lynch pins
HPT: Clayton, Mincy I ---Nylatron doughnut
FWS.' Franzen 2---"O" Rings

REFERENCE/CONTRACT INFORMATION: TFC-WO-12-6120 GG-NW-DOW-9Oj ECN-12-001421

REPORT BY: 0iI4'7',7 REVIEWED BY: _"
TiTLE:ESTECPAfl 

______ ___
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ENERG'SOLUTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of LII

DR1LLIIG AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PuRPOSE: Continue sampling activities in boring #C8762 DATE: 03-04-13

LOCATION: 'SX" Tank Farm 200W. Area Hanford EXCAVATION: DAN-13-0036 REPORT#: 35
U-DIG # 12285707

START CARD NO. SE47030 - DECOMMISSION NO. AE20137 RWP: CO-762 Rcv.3JHA-GG-NWOP-RO-1858
SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: No HHUc'AT#2 !JHUcATL#
Sample#s Intend 

BOREHOLE SUMMARY GEOPHYSICAL LOGGING/ tWA

2. N/A Borehole Tubing ('1,) tos.çftbgs; 
IN/A 

Interval 7t'pe

3. N/A Borehole # . Tubing ( ) to ft bgs S. U. 
2 N/A

4. A A Borehole # s\ flbing ( ) to ft bgs; S. U.

TIME WORK SUMMARY
0600 Safety meeting at office. Topic: Near Miss-The One That Almost Happened.
0645 Travel to MO 563 for P.O.D.

0715 Onsite at MO 563. Standby for P.O.D.

0830 P.O.D. was held by R. Franzen FWS WRPS.

0840 "ACE" under RWP CO-762 Rev. 3 at MO 563.

0850 Inspect and warm HHU XL. No problems noted.

0910 Drove dual wall with dummy tip from 69.0' BGS to 85.0' BGS.
0945 Stopped and let crossover sub, and drive head cool.

1015 Drove dual wall with dummy tip from 85.0' BGS to 104.0' BGS.
1100 Lunch.

1130 Drove dual wall with dummy tip from 104.0' BGS to I sample interval depth at 123.0' BOS.
1230 Standby for IH Technicians. Secured site and travcllcd to office. Completed paperwork and timecard.
1530 End ofshift.

OPERATORJLICENSE: Amos/1224 WEATHER: 53 F, mostly sunny with DISCARDED ITEMS:
ES SUPPORT Weakley, Walkup Lwinds from the southwest at 5-10 mph. 7---Lynch Pins
NCO: Villarreal, Snook 

riWNTIME: I Hr.--.P.O.D. and 3 3---Nylatron doughnuts
HPT: C/üy!on, Mincy Hrs. for IH Technicians 1'Largc connecting pin
FWS. Franzen

REFERENCE/CONTRACT INFORMATION: TFC-WO-12-6120 GG-NW-DOW-00I ECN-12-001421

REPORT BY: t-. 2 fr ' 6' 2 REVIEWED BY: .

TITLE:ES TECH 1ALPRE ARER TITLE: ESTEC'HN LR
SIGNATURE: SIGNATURE: DATE:

1006109 Rev I
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ENERGYSOL1]TIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of Li]

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Continue sampling activities in boring #C8762 DATE: 03-05-13

LOCATION: SX" Tank Farm 200 W. Area Hanford EXCAVATION: DAN-13-0036 REPORT #: 36
U-DIG# 12285707

START CARD NO. SE47030 DECOMMISSION NO. AE20137 RWP: CO-762 Rev.3 JHA-GG-NWOP-RO-1858
N,AMPLJNG SUMMARY SITE/EQUIPMENT INSPECTION: HHUCAT#2 HHUCATt4 (HUXL

# s Interval %
BOREHOLE SUMMARY GEOPHYSICAL LOGGING

Borehole # C1LL Tubing I) to fls; N:rina 
Interval Type

3. Bo,ehole# Tubing( )@ to ftbgs 5.11.

Borehole Tubing ( ) @ to ft bgs; S. U 
3 N/A

TIME WORK SUMMARY
0600 Safety meeting at office. Topic: Springtime Yard & Field Maintenance.

0645 Travel to MO 563 for P.O.D.

0715 Onsite at MO 563. Standby for work package to be released.

1100 Lunch.

1130 Standby for work package to be released. Travelled to office. Completed paperwork and timecard.
1530 End of shift.

OPERATOR/LICENSE: Amos/1224 WEATHER: 48 F, mostly cloudy with a DISCARDED ITEMS:
ESSUPPORT: Weakley, WalAitp chanceofrain. Windswillbelightand N/A
NCO: Villarreal, Snook Sharp variable.

HPT: Clayton, Mi nay DOWNTIME: 9 Hrs. for work package.
FWS: Franzen

REFERENCE/CONTRACT INFORMATION: TFC-WO-12-6120 GG-NW-DOW-O0I ECN-12-001421

REPORTBY: LO 1' REVIEWED BY:
TITLE:ESTECH%REPARE TiTLTECHNzcIR ___
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ENERGYSOLtTrIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of L1

DRJLLDG AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Continue sampling activities in boring #C8762. DATE: 03-06-13

LOCATION: "SX" lank Farm 200 W. Area Hanford EXCAVATION: DAN-13-0036 REPORT #: 37
U-DIG # 12285707

START CARD NO. SE47030 DECOMMISSION NO. AE20137 RWP: CO-762 Rev.3 JHA-GG-NWOP-RO-l858
SAMPLING SUMMARY SITE/EQUIPMENT INSPECT! e.cVo HHUC,4T#2 HHUC4T4

Sample ft's Interval %
BOREHOLE SUMMARY GEOPHYSICAL LOGGING

I. See Below 123.0'-125.0' 100% 
j / y'

2. Boe/,oIe # ($ uI.)..Tubing (- @ -' tO ft bgs: 
onng ntera ype

3
4 Bo,ehole # ________ Tubing ( ) ® to ft bg.c S. U. 

2 N4
8ore/,ole # ________Tubing ( ) to ft bS. S. U 

3 N/A

TIME WORK SUMMARY
0600 Safety meeting at office. Topic: Snake Bite.

0645 Travel to MO 563 for P.O.D

0715 Onsite at MO 563. Standby for P.O.D.

0815 P.O.D. was held by R. Franzen FWS WRPS.

0845 "ACE" under RWP CO-762 Rev. 3 at MO 563.

0910 Inspect and warm HHU XL. No problems noted.

0915 Pulled inner string and dummy tip. 
______________________

0932 IH Technicians collect air sample from 120.0' BGS. Borehole was reading 77 ppm. Sample was taken to lab, for analysis.
0954 Ran inner string and sampler back in borehole. Sample was not driven. Stndby for lab, analysis of bag sample.
1010 Standby for analysis of air sample that was collected by lH Technicians;

1100 Lunch.

1130 Standby for analysis of air sample that was collected by IH Technicians.

1220 Notified by lH Technicians that air sample bag had leaked and no analysis was completed. Decision was made by R. Franzcn FWS
WRPS to push the sample from 123.0' BGS to 125.0' BGS.

1225 Sample was driven from 123.0' BGS to 125.0' BGS at 1227 I-Irs. and retrieved. 100% recovery. Sample ft's: B2NRBO (Shoe),
_______ B2NR97 (Liner A). B2NR98 (Liner B) and B2NR99 (Liner C).

1245 IH Technicians collected another air sample. Borehole was reading 58 ppm. Sample bag was taken to lab. for analysis.
1310 Standby for analysis of air sample that was collected by IH Technicians. Secured site. Travelled to office. Completed paperwork and

timecard.

1530 End of shift.
-

\

OPERATOR/LICENSE: Amos/1224 WEATHER: 53 F, mostly cloudy with DISCARDED ITEMS:
ES SUPPORT: Weakley, Walkup rain showers. Winds will be light and 6---Sample liner caps.
NCO; Villarreal. Snook, Sharp variable. 3---Sample liners.
HPT: Clayton, Mincj' DOWNTIME: I '/ Hrs. for P.O.D. and 4 2"O" rings.
FWS; Franzen Hrs. for IH Techs.

REFERENCE/CONTRACT INFORMATION: TFC-WO-12-6120 GG-NW-DOW-O01 ECN-12-001421

REPORT BY: C' /'9k31Y REVIEWED BY:
TiTLE:ESTECHNPARER TITLTECHNRE
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ENERGYSOLUTJONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Continue sampling activities in boring #C8762. DATE: 03-07-13

LOCATION: "SX" Tank Farm 200W. Area Hanford EXCAVATION: DAN-13-0036 REPORT #: 38
U-DIG # 12285707

START CARD NO. SE47030 DECOMMISSION NO. AE20137 RWP: CO-762 Rev.3 JHA-GG-NWOP-RO-I858
SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: No HHUC'AT#2 HHUcAT#4

Sample 4's Interval %

I BOREHOLE SUMMARY GEOPHYSICAL LOGGING
1. See below 125.0'-l27.0' 100% . 

. B ri? 4 11 / T2. Seebelow l27.0'-129.0' 100% Borehole ~ -ji Tubing ().k4)@Jvb.c w't".o flbg.c;S.U. 
,. 

0 ig n era ype

3.N/A . .

4. N/A Boreho/e#c9.çte-,Cs. Tubing (3) -)@\ .0-to.7A,f:tgs S.U. 
2 V/A

Borehole 4 s\ Tubmg ( ) @ to ft bgs; S. U. 
3 N/A

'lIME WORK SUMMARY
0600 Safety meeting at office. Topic: Snake Bite.

0645 Travel to MO 563 for P.O.D.

0715 Onsite at MO 563. Standby for P.O.D.

0840 P.O.ID. was held by R. Franzcn FWS WRPS.

0855 'ACE" under RWP CO-762 Rev. 3 at MO 563.

0905 Inspect and warm HHU XL. No problcms noted.

0909 Ran inner string and sampler in borehole. Pushed sample from 125.0' BGS to 127.0' BGS at 0926 Hrs. and retrieved. 100% recovery.
0945 Ran inner string and sampler in borehole. Pushed sample from 127.0' BGS to I 29.0' BGS at 1014 Hrs. and retrieved. 100% recovery.
1040 IH Technicians collected air sample from -120.0' BGS. Borehole was reading 25 ppm.
1100 Lunch.

1130 Ran inner string and dummy in borehole to I29.0 BGS. Borehole was capped and secured.
1200 Mobilized HHU XL and support equipment to exploratory boring #C8759 and set-up.
1225 Knocked out disposable tip. Back-pulled 2.5 casing from 152.0' BGS to 126.5' BGS and decommissioned with granular bentonite

in preparation for installation of I" PVC well for falling head test.

1315 Travelled to chem. storage ant] ENW for supplies.

1415 Travelled to office. Completed paperwork and timecard.

1530 End of shift.

NOTE: Sample #s for 125.0' BGS to 127.0' I3GS. B2NRBI (Liner A), B2NRB2 (Liner B), B2NRB3 (Liner C) and B2NRB4 (Shoe).
NOTE: Sample #'s for 127.0' BGS to 129.0' BGS. B2NRB5 (Liner A), B2NRB6 (Liner B), B2NRB7 (Liner C) and B2NRB8 (Shoe).

OPERATORJLICENSE: Amos/1224 WEATHER: 48 F, partly cloudy with DISCARDED ITEMS:
ES SUPPORT: Weakley, Wolkup winds from the southwest at 10-15 mph, 12---Sample liner caps
NCO; Villarreal, Snook, Sharp gusting to 25 mph. 6---Sample liners
HP]': Clayton. Mincy DOWNTIME: 1 Hr. and 25 minutes for 4---"O" rings
FWS: Franzen I P.OD. l---Disposable knockout tip

l---50# sack of granular bentonite

REFERENCE/CONTRACT INFORMATION: TFC-WO-12-6120 GG-NW-DOW-0OI ECN-12-001421

REPORT BY: —' 0 /',41 t2I' REVIEWED BY: .

CKYPRPARE 
(z 

CVWR 

.

RPP-RPT-56849 Rev.00 4/21/2020 - 11:21 AM 127 of 432



RPP-RPT-56849, Rev. 0 

C-46 

  

ENERGY SOLUTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLThG AND SAJ4PLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Begin falling head activities in boring #C8759. DATE: 03-08-13

LOCATION: SX" Tank Farm 200W. Area Hanford EXCAVATION: DAN-13-0036 REPORT II: 39
V-DIG # 12285707

START CARD NO. SE47030 DECOMMISSION NO. AE20137 RWP: CO-762Rev.3JHA-GG-NWOP-RO-1 858
SAMPLING SUMMARY SITE/EQUIPMENT INSPECTlON:G No !IHUCAT#2 HHUCAT#4

Sample fs Interval %
BOREHOLE SUMMARY GEOPHYSICAL LOGGING

I. N/A 
. -' -' . 

- Boring # Interval Type2. N/A Borehole Tubing ('). @\ oftbgs; S.L'. .

3.N/A . A

4. N/A Borehole Ii A Tubing ( ) @ to ft bgs S. U. 
2 N4

Borehole # \ Tubing ( ) @ to ft bgs; S. U. 
3 N/A

TIME WORK SUMMARY
0600 Safety meeting at office. Topic: Flammable Liquid Fires.

0640 Travel to MO 563 for P.O.D.

0710 Onsite at MO 563. Standby for POD.

0835 P.O.D. was held by R. Franzen F\VS WRPS.

0850 "ACE" under RWP CO-762 Rev. 3 at MO 563.

0900 Inspect and warm HHU XL. No problems noted.

0935 Back-pull 2.5" casing in boring #C8759 from 126.5' BGS to 123.0' BGS. Granular bentonite was added as casing was removed.
0955 Installed I /" PVC well with screen and sump.

1030 Began falling head testing activities.

1100 Lunch.

1130 Continued falling head testing activities.

1310 Secured site and travelled to office. Completed paperwork and timecard.

1430 End of shift.

NOTE: Falling head testing activities were left running over the weekend.

OPERATOR/LICENSE: Amos/1224 WEATHER: 54 F, mostly sunny with DISCARDED ITEMS:
ES SUPPORT Weakley, Walkup. Simpson winds from the southwest at 5-10 mph. 5---Gallons of distilled water.
NCO: I't/larreal. Snook. Sharp DO%VNTIME: 1 Hr. and 25 minutes for
HPT Clayton. Mincy P.O.D.
FWS. Franzen

REFERENCE/CONTRACT INFORMATION: TFC-WO-12-6l20 GG-NW-DOW-O0l ECN-12-001421

REPORT BY: J-() fr91fl'5 REVIEWED BY: ____'
TITLE : ES TECHNICAL PREP RER TITLE: ES TECH AL REVIEW R
SIGNATURE: "T7q ________ S1GNATURE:\ DATE: -'-3

10/06109 Rev 1
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ENERGYSOLUFIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of11

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Continue falling head testing activities in boring #C8759. DATE: 03-11-13

LOCATION: SX" Tank Farm 200 W. Area Hanford EXCAVATION: DAN-13-0036 REI'ORT #: 40
U-DIG # 12285707

START CARD NO. SE47030 DECOMMISSION NO. AE20I37 - RWP: CO-762 Rev.3 JHA-GG-NWOP-RO-1858
SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: HHUAT#2 HHUcATXL#

Sample #s Interval %
BOREHOLE SUMMARY GEOPHYSICAL LOGGING

I. N/A 
Bonn # Inte- / T2. N/A Borehole # çjjThbing t". . ) to (j, ft bgs; S. U 

/ 

g a ype

3.N/A
4.N/A Ronehote# Tubing( )@ o flbgs S.U. 

2N/A
Borehole # ,Tubing ( ) @ to ft bgs: S. U. 

3 NA

TIME WORK SUMMARY
0600 Safety meeting at office. Topic: Defensive Driving.

0640 Travel to MO 563 for P.O.D.

0730 Onsite at MO 563. Standby for P.O.D.

0845 P.O.D. was held by R. Franzen FWS WRPS and "ACE" under RWP CO-762 Rev. 3

0955 Inspect and warm HHU XL. No problems noted.

1015 It was discovered that the I /" PVC well, screen and sump lengths were off. Tubing was 9.7' in length, not 10.0'. Well was pulled.
1100 Lunch.

1130 Standby for lH Technician to back-pull and decommission boring #C8759.

1230 Back-pulled 2.5" casing from 126.0' BGS to OS while adding granular bentonite.

1450 Travelled to office. Completed paperwork and timecard.

1530 End of shift.

OPERATOR/LICENSE: Amos/1224 WEATHER: 62 F, mostly cloudy with DISCARDED ITEMS:
ES SUPPORT: Weakley. Walkup, Simpson winds from the south southwest at 5-15 7---S0# bags of hentonite.
NCO; Villa,-reat Snook Sharp mph.

HPT: Clayton. Mincy DOWNTIME: 1 Hr.---H-I Technician arid
FWS. Franzen I Hr. 10 minutes for P.O.D.

REFERENCE/CONTRACT INFORMATION: TFC-WO-12-6120 GG-NW-DOW-O0l ECN-12-001421

REPORT BY: (.- (? Z*7 ,' VIEWED BY: ___________________

TITLE : ES TECHNICAL PREPARER TITLE: 55 TECHNI
SIGNATURE: 7' 7. tz_zt"T7 SIGNATURE: '-'V)L DATE: % ''v' "

10/06/09 Rev I
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ENERGYSOLUTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of Liii

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Begin falling head testing activities in boring #C8761 DATE: 03-12-13

LOCATION: "SX" Tank Farm 200W. Area Hanford EXCAVATION: DAN-13-0036 REPORT #: 41
U-DIG # 12285707

START CARD NO. SE47030 DECOMMISSION NO. AE20137 RWP: CO-762 Rev.3 JHA-GG-NWOP-RO-l858
SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: No HHU CAT #2 HHU CAT #4

Sample s Interval %
BOREHOLE SUMMARY GEOPHYSICAL LOGGING

• 
. Boring # lnerra/ Type2. N/A Borehole #C1 Tubing ('..5 ) 'ft .\ ft bgs: S. U. '

3. N/A . IA/A

4. N/A Borehole # Tubing ( ) @ to ft bgs S U 
2 N/A

Borehole # .j Tubing ( ) @ to ft bgs: S. U. 
3 N/A

TIME WORK SUMMARY
0600 Safety meeting at office. Topic: Emergency Warning Devices.

0645 Travel to MO 563 forP.O.D.

0715 Onsite at MO 563. Standby for P.O.D.

0800 POD. was held by R. Franzen FWS WRPS and "ACE' under RWP CO-762 Rev. 3
0815 Inspect and warm HHU XL. No problems noted.

0820 Move HHU XL and support equipment to boring #C876l and set-up.

0835 
Back-pulled 2.5' easing from 152.0' BGS to 129.7' BGS. expendable tip was knocked Out. Granular bcntonite was added as casing
was back-pulled.

0855 Ran inner string and dummy tip in boring and reamed open the knock-out tip holder. Inner string and dummy tip were pulled.
0950 10-20 mesh sand was added from 129.T BGS to 129.2' BGS. I ½• O.D. PVC well with sump and screen was installed in preparation

for falling head testing. 2.5 casing was back-pulled from I 29.2 BGS to 127. l HGS to expose PVC well screen.
NOTE: See attached asbuilt for depth installation of materials.

1100 Lunch.

1130 R.Simpson onsite to begin falling head testing. Installed transducer in borehole. Falling head testing was initiated. 3 gallons of water
Was used for two tests. Transducer was left in borehole and testing ran overnight.

1421 Secured site and travelled to office. Completed paperwork and timecard.

1530 End ofshift.

__- 
_____

OPERATORJLICENSE: Amos/1224 WEATHER: 64 F, mostly cloudy with DISCARDED ITEMS:
ES SUPPORT: Weakley, Wa//cup, Simpson winds from the south southwest at 10-20 1 ---50# sack ofbentonite
NCO; Villarreal, S,iook, Sharp mph. 3---Gallons of distilled water
HPT: Clayton, Mincy DOWNTIME: 45 minutes for P.O.D.
FWS: Franzen

REFERENCE/CONTRACT INFORMATION: TFC-WO-12-6120 GG-NW-DOW-00l ECN-12-001421

REPORT BY: /1- & iTMi 0' REVIEWED BY: ______________________________
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ENERGYSOLUFIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Continue falling head testing activities in boring #C8761. DATE: 03-13-13

LOCATION: 'SX" Tank Farm 200 W. Area Hanford EXCAVATION: DAN-13-0036 REPORT #: 42
U-DIG # 12285707

START CARD NO. SE47030 DECOMMISSION NO. AE20137 RWP: CO-762 RevJ_JHA-GG-NWOP-RO-1858
SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: No HHUCAT#2 HHUC'AT#4

Sample s Interval %
BOREHOLE SUMMARY GEOPHYSICAL LOGGING

2NIA Borehole#%t to ftbgs,S.U. 
IN/A 

Interval 7Pe

3.NIA
4. N/A Borehole # Tubing ( ) (0 ft hgs S.U. 

2NIA
Borehole # Tubing ( ) @ (0 ft bgs: S. U

TIME WORK SUMMARY
0600 Safety meeting at office. Topie: The Intersection Problem

0625 Travel to MO 563 for POD.

0705 Onsite at MO 563. Standby for P.O.D.

0800 P.O.D. was held by R. Franzen FWS WRPS and ACE' under RWP CO-762 Rev. 3
0825 R. Simpson and ESGG crew continuing falling head testing in borehole. I /" PVC well screen was surged and bailed.

Tagged bottom of well at 129.2' before surging. Surged for 15 minutes. Retagged bottom of well at 129.3' BGS after surging.
Began bailing well to remove the remaining water and sediment from the previous test.

1105 Lunch.

1135 Continued bailing of well. Unable to remove the last 5.75' of water due to the sediment lodging in the bottom of the bailer.
Decision was made at the ESGG officc to add A gallon of water to try and dilute the sediment. Well was then bailed down to a
depth of 0.1 74 of water remaining in the well sump.

1400 FaIling head activities were continued with the addition of 2 gallons of water. Transducer was placed in well and testing will
continue overnight.

1415 Secured site and travelled to office. Completed paperwork and timecard.
1530 End of shift.

OPERATOR/LICENSE: Amos/1224 WEATHER: 68 F, partly cloudy with DISCARDED ITEMS:
ES SUPPORT- Weakley, Walkup, Simpson winds from the southwest at 5-10 mph. 2 /i.--Gallons of water.
NCO. Villarreal. Snook 

DOWNTIME: 25 minutes for P.O.D. 
I 3---Disposable bailers.

HPT: Clayton, Mincy
FWS.- Franzen

REFERENCE/CONTRACT JNFORMATION: TFC-WO-12-6120 GG-NW-DOW-001 ECN-12-001421

REPORT BY: L' 14 ' REVIEWED BY:
TITLE:ESTECJJNP74RER TiTLFESTECHJVIC4k
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ENERG'.SOLUTJONS 
ENERGY SOLUTIONS, WESTER]N OPERATIONS Page 1 of

DRILLDG AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Continue falling head testing activities in boring #C8761. DATE: 03-14-13

LOCATION: "SX' Tank Farm 200 W. Area Hanford EXCAVATION: DAN-13-0036 REPORT #: 43
U-DIG #12285707

START CARD NO. SE47030 J_PECOMMJSSION NO. AE20137 RWP:CO-762Rev.3_JHA-GG-NWOP-RO-1858
SAMPL]NG SUMMARY SITE/EQUIPMENT INSPECTION: No HI1UAT#2 IIHUcAT#4

Samp!e#'s Interval % i-

I BOREHOLE SUMMARY GEOPHYSICAL LOGGING

2 N/A Borehole Tubing(1. ) toA\ flbgs;S.U5.' 
I N/A 

intenal 'pe

3.N/A I
4. N/A Borehole # Tubing ( ) @ 10 ft bgs S.U. 

2 N/A
Borehole # Tubing ( ) @ to ft bgs: s_U: 

3 N/A

TIME - WORK SUMMARY
0600 Safety meeting at office. Topic: Distracted & Dozing.

0640 Travel to MO 563 for P.0.0.

0710 Onsite at MO 563. Standby for P.0.0.

0800 P.0.0. was held by R. FranzenFWS WRPS and "ACE" under RWP CO-762 Rev. 3
0825 I A PVC well screen was surged twice for 15 minutes both times. I ¼" PVC well was bailed twice. One gallon of water was added

to dilute sediment in well to accommodate bailing activities. Well was bailed down to a depth of 0.394' in bottom of well sump.
1054 Initiated falling head activities. 2 gallons of water was added. Transducer was left in well and testing will continue over the weekend.
1100 Lunch.

1130 Secured Site for the weekend. Travelled to office. Completed paperwork and timecard.
1530 End of shift.

OPERATORJLICENSE: Amos/1224 WEATHER: 69 F, mostly cloudy with DISCARDED ITEMS:
ES SUPPORT: Weakley. Wahbip. Simpson winds from the southwest at 10-15 mph. 3---Gallons of water.
NCO: ViI/urreal, Snook 

DOWNTIME: 50 minutes for P.0.D.
HPT: Clayton. Mincy
FWS: Franzen

REFERENCE/CONTRACT INFORMATION: TFC-WO-l2-6120 GG-W-DOW-O0l ECN-12-001421

REPORT BY: 
1- t/11'..5 REVIEWED BY: ___________________________

TITLE:ESTECuNICALPREPARER , TITLF ES
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ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of!ENERG\OLUT1ONS

DRILLING AND SAMPLING (PERCUSSION) DAThY WORK RECORD

PURPOSE: £//. I14j r5r .• bl C 7/ DATE: 3-'--/3
LOCATION: )( 7 EXCAVATION: LUDIG if: i .l.257 7 REPORT #: L/ j

START CARD NO5fq7o DECOMMISSIONNO. F .2>ij7 RWP: R3
SAMPLING SUMMARY SITEIEQUIPMENT INSPECTION: () No liEU CASE#1 HHU CAT #2
S.wn'ple #

GEOPHYSICAL LOGGING_____ 

bg; LU.
Boring # 1Borehole if______ Tubh3 ) 

ft 

nrvaITaITe

Borehole ________ Tubing ( ) @

Borehole 
______ 

Tubi)@tofib;..
4.

13o c;,9,? Q11

- -._--s .4 e

______ /_•-.e .- €
-,

i.c 13t,k '

____ 4

f4: 6-c-i' C/c Do

- 

' Lit' 
r-

o ('q//

c'C' r'b,o.- ed

Ji-.oed

>3 1Th tt
____ bO;'/'h,.
36 -'e—' ?5

Le-.Iy C
3D 1

b"r44 1
;7- ed çh;,i-

',__c._j

s&j
I n.

.4..e i''

59)

II Ib1'-1 -'•-.-

7

, C.,.

..

11- ;-

-T-.•1 1.15 .
by .7d f's'.

'I P1"

ei L-a/'$j s.-.
..4 /5C.,5

Ck ?- jO.i// ..
t)T J - 

I" 
/ /

. i... c c 7/; 2 /1 .

1'

£'..'l

e-;-7 C7g1

- o/.e1 54.1 7

4.7d 577-. c4.//,

4-.;(/ C
,—,- '-4..-- .1-1 S /.,

--c vd. -' '-s-

r51

d-—, aIc1 .
/ 4,S -7

/ 1,.7 t,/ ,1L:-r,,'l?

7' .7'

OPERATOR/LICENSE: /"' f WEATHER- tf' F c/.,.-, —.-DISCARDEDrrEMS: --

ESUPPORTe.4'/-/I 
.

NCO:i/e,'/; Si ' DOWNT :

REFERENCE/CONTRACTINFORMATION: 1,c C- iO/ 
'' 

/2cf. /
REPORT BY:(7/. '.- fr .*- .5' REVIEWED BY: LL

CIAR 
GNAflRE: DATE:____
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ENERGYSOLUTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page lof H

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Complete falling head testing activities in boring #C8761 and begin decommissioning. DATE: 03-19-13

LOCATION: Tank Farm 200 W. Area Hanford EXCAVATION: DAN-13-0036 REPORT #: 45
U-DIG # 12285707

START CARD NO. SF47030 DECOMMISSION NO. AE20i37 RWP: CO-762 Rev.3 JHA-GG-NWOP-RO-1858
SAMPLtNG SUMMARY SITE/EQUIPMENT lNSPECTIONX No HHUCAT#2 HHUCAT#4

Sample 's Interval %
BOREHOLE SUMMARY GEOPHYSICAL LOGGING

1. N/A 
'5 Bonn # Interval T a2.N/A &5 ,f:bgs;S.U. t'AA 

g

Borehole#,\ Tubing( )@ to flhgs LU,

Bore/,ok' # jj\_Tobing ( ) @ to ft bgs; S.U, 
3 NA

TIME WORK SUMMARY
0600 Safety meeting at office. Topic: Right & Left Turns.

0650 Travel to MO 563 for POD.

0720 Onsite at MO 563. Standby for P.0.0.

0800 P.0.0. was held by R. Franzen FWS WRPS and ACE" under RWP CO-762 Rev. 3
0840 Inspected and warmed liEU XL. No problems noted.

0855 Back-pulled 2.5' casing from sample boring #C8762 and decommissioned from 129.0' BGS toGS while adding granular bentonite.
1100 Lunch.

1130 Added N of a gallon of water to boring #C8761 and surged for 15 minutes. Bailed to 0.Olin bottom of well sump.
1233 Falling head testing was initiated with the addition of 2 gallons of water. Transducer was left in well and testing will run overnight.
1245 Scoured site. Travelled to office, Completed paperwork and timecard.

1530 End of shift.

O1'ERATORILICENSE: Amos/I224 WEATHER: 56 F, mostly cloudy with DISCARDED ITEMS:
ES SL/PPORT' Weakley, Walkup winds from the northwest at 5-10 mph. 9--50# bags of bentonite
NCQ: Vil/arreal, Snook DOWNTIME: 40 minutes for P.O.D.
HPT: Clayton, Mincy
FWS: Franzen

REFERENCE/CONTRACT INFORMATION: TFC-WO-12-6120 GG-W-DOW-001 ECN-12-001421

REPORTBY: "In t''i of REVIEWEDRY:
TITLE:ES TECHNICAL PREPARE TITLE: ESTECHN LVI R
SIGNATURE: 02 4n cL-c SIGNATURE: '_Sj1 DATE "a
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ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Pull I ¼ PVC 'veil and decommission boring #C8761 DATE: 03-20-13

LOCATION: 'SX" lank Farm 200 W. Area Hanford EXCAVATION: DAN-13-0036 REPORT #: 46
U-DIG # 12285707

START CARD NO. SF47030 - DECOMMISSION NO. AE20137 RWP: CO-762 Rev.3_JHA-GG-NWOP-RO-I858
SAMPLINOSUMMARY S1TE/EQUIPMENTINSPECT1ON:No HNUCAT#2 HHUCAT#4

Sample #'s Interval %
BOREHOLE SUMMARY GEOPHYSICAL LOGGING

1. N/A 
-. Boring# Interval Type2. N/A Borehole #0Th Ls Tubing fl.l @'/X7.\ Io\)!2 .'sft bgs: S. U \ 

. / NAIN/A . -
4. N/A Borehole #rjs Tubing fl. P4 @\- -'- to 4\' ft bgs S. U .b 

2 N/A
Borehole U a\ Tnbing ( ) @ to ft bgs: LU 

3 N/A

TIME WORK SUMMARY

0600 Safety meeting at office. Topic: Flashing Yellow.

0640 Travel to MO 563 for POD.

0710 Onsite at MO 563. Standby for POD.

0815 POD. was held by R. Franzen FWS WRPS and ACE" under RWP CO-762 Rev. 3
0835 Inspect and warm HHU XL. No problcrns noted.

0845 Back-pulled 2,5 casing in boring #C8761 from 127.1' BGS to 125.1' DOS to accommodate access to 1 ¼" PVC well. Removed
I ¼' PVC well from boring. Tagged DTB at l29.5 BGS. Per WRPS boring #C8761 was not decommissioned.

0900 Mobilizcd HHU XL and support equipmcnt to sample boring #C8760 and set-up.
0912 Pulled innerstring from boring to accommcdate WRPS IH Technicians in obtaining filtered air sample.
0935 WRPS IH Technicians obtained filtered air sample from —120.0' DOS. Readings were —3.3 ppm.
1015 ESGO crew on standby pending the decision by WRPS on the decommissioning of sample boring #C8760.
1100 Lunch.

1130 ESGG crew on standby pending the decision by WRPS on the decommissioning of sample boring #C8760.
Travelled to office. Completed paperwork and timecard.

1530 End of shift.

OPERATOR/LICENSE: Amos/1224 WEATHER: 58 F, mostly cloudy with DISCARDED ITEMS:
ES SUPPORT: Weakley, Walkup rain showers. Winds from the southwest N/A
NCO: Vi/larreal, Snook at 15-25 mph.

NET: Clayton, Mincy DOWNTIME: 1 Hr. 5 minutes for P.O.D.
EWS: Franzen and 4 Hrs. and 45 minutes for decision

from WRPS on decommissioning.

REFERENCE/CONTRACT INFORMATION: TFC-WO-12-6120 GG-W-DOW-001 ECN-12-001421

REPORT BY: J' (ii 14 /1-'? " REVIEWED BY: j.

TITLE : ES TECHNICA PREA'ARER TITLE: ES TECHNI&4L REVJ, R
SIGNATURE: - ''Z SIGNATURE: - DATE: tb'"a.\- \

10/06/09 Rev I
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ENERGYSOLUTJONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Standby for decision from WRPS on the decommissioning of sample boring #C8760. DATE: 03-21-13

LOCATION: SX lank Farm 200 W. Area Hanford EXCAVATION: DAN-13-0036 REPORT #: 47
U-DIG # 12285707

STARTCARDNO.SE47030 DEçOMMIS5I0NNO.AE20137 RWP:CO-762Rcv.3 JHA-GG-NWOP-RO-1858
SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: Yes HFIUCAT#2 HHUCAT#4

Sample 's Interval %
BOREHOLE SUMMARY GEOPHYSICAL LOGGING

IN/A 
B # / / F2. N/A Borehole # C1 LO Tubing I) @'lo \\ ft bgs; S. U. ¶). t 

ntcrVa ype

3. N/A
4. N/A Borehole # - Tub/ag ( ) ® to ft bgs 5.11. 

2 A
Bore/,ole # .Thhing ( ) @ to ft bgs; S. U. 

3 N/A

TIME WORK SUMMARY
0600 Safety meeting at office. Topic: Law & Condition Dictate Top Speed.
0640 Travel to MO 563 fnr POD.

0710 Onsite at MO 563. Standby for POD.

0815 POD. was held by R. Franzen FWS WRPS and 'ACE" under RWP CO-762 Roy. 3.
0845 Standby for decision from WRPS on the decommissioning of sample boring #C8760.
1100 Lunch.

1130 Standby for decision from WRPS on the decommissioning of sample boring #C8760.
Travelled to office. Completed paperwork and timecard.

1530 End of shift.

t

OPERATOR/LICENSE: Amos/1224 WEATHER: 52 F, mostly cloudy with DISCARDED ITEMS:
ES SUPPORT: Weaklej Wa/kup winds from the south southwest at 10-20 N/A
NCO: V///arreal, Snook Lph.
HP?': Clayton, Mincy DOWNTIME: 9 Hrs. waiting on decision
FWS: Pranzen from WRPS.

REFERENCE/CONTRACT INFORMATION: TFC-WO-12-6120 GG-W-DOW-001 ECN-12-001421

REPORT BY: /_- tO zt cc 5' REVIEWED BY:

TITLE:ES TECHNICAL PREPARER TITLE: ESTECHN ALREVI

SIGNATURE: -7__(2 SIGNATURE: ________ _________
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ENERGYSOLUT!ONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of ED

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Decommission sample boring #C8760. DATE: 03-26-13

LOCATION: "SX" Tank Farm 200 W. Area Hanford EXCAVATION: DAN-13-0036 REPORT #: 49
U-DIG #12285707

START CARD NO. SE47030__Lpc9MMISS1ON NO. AE20137 RWP: CO-762Rev.3 JHA-GG-NWOP-RO-1858
SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: Yes No H/KU CAT#2 /IIIUCAT#4 HI! UXL#3

Sample B's Interval %
BOREHOLE SUMMARY GEOPHYSICAL LOGGING

• N/A 
Boring # Interval Type2. N/A Borehole # C'tIIaC Tubing (' I ®'cX) .C)to C-s' ft bgs; S. U L

IN/A p . A
4. N/A Borehole #mS Tubing ( ) Q to fthgs S•U 

2 N'A
Borehole # \t Tubing ( ) to ft bgs; LU 

3 N/A

TIME WORK SUMMARY
0600 Safety meeting at office. Topic: Driving 1 Bad Weather.

bi,So Travel to MO 563 fnrP.O.D. (&¼ up beta ,Act

0730 Onsite at MO 563. Standby for P.0.0.

o ?Zo POD. was held by R. Franzen FWS WRPS and "ACE' under RWP CO-762 Rev. 3. ______________

q3j Inspect_and warm HHU XL. No problems noted. Mobilize to exploratory boring #C8760 aM set-up.
flfl P 

// 

_______ ___ ____________________________

Iflo cy tC Aa/e, f€.fJ 0--?'— bOMJ fe7 recs> tCc- 4'crr
_____ s7cte— a',, 

______________ _________ _________________

//Do _______________________ _______________________

I3c C7 •i in r' 4 c . e'I_I / — -/2'- Hnrzl *i n.-zI, <t-te. n.-// ?4kr he reSt " i r*€

/5j, ,z t,,J i- ', rr.-e

(57° End x4 ' r 
___

_____ i/I .-a5 fl1fli 1 'n' _-h,/.c dc ce-sinsc.'.-m,nj.

OPERATOR/LICENSE: Amos/1224 WEATHER: 61 F, partly cloudy with DISCARDED ITEMS:
ES SUPPORT: Weakley [s from the northwest at 5-10 mph. 

. 

/j.e.l roi e 7•c
NCO: Villarreal, Snook 

DOW'NTIME:
HPT: Clayton, Mincy / h
FWS:Franzen 5-ts-.--c,
REFERENCE/CONTRACT INFORMATION: TFC-WO-I2-6120 GG-W-DOW-OOI ECN-I2-001421

REPORT BY: 
L C M 0 5 [RE VIE WED BY: _____ ________________ _____

TITLE:ESTECHNICALP EPARER TITLE: ESTECHNJ
SIGNATURE: SIGNATURE: —XV) F-- DE
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ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 ofENERGYSOLUTIONS

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Demob. HHU XL from farm to ENW.

LOCATION: "SX" Tank Farm 200 W. Area Hanford EXCAVATION: DAN-13-0036
U-DIG 4 12285707

SAMPLING SUMMARY

Sample h's Interval %

I. N/A
2. N/A
3. N/A
4. N/A

SITE/EQUIPMENT INSPECTION: No

BOREHOLE SUMMARY

Borehole 4 'I--_.,.,j,@ 

.\Boreholeh _______ Tubing( )@

Borehole 4 ________ Tubing ( ) @ to

0600 Safety meeting at office. Topic: Avoiding Electrical shocks.

0845 Travelled from "C" Tank Farm to "SX" Tank Farm wish Powers

NCO's and Teamsters loaded support equipment into cargo and

1030 End of project. Completed paperwork and limceard as office.

DATE: 03-27-13

REPORT II: 50

RWP: CO-762 Rev.3 JHA-OG- WOP-RO-1858

HHUCAT#2 HHUCAT#4 HL/XL#3

GEOPBYSICAL LOGGING

Boring 4 Interrol Typeftbgs;S,U 
iN/A

fibgo S.0 
2NM

3 N/A

Loaded and tranaported HHU XL to ESOG yard at ENW.

to 'C" Tank Farm.

OPERATOR/LICENSE: EhrgoW3llS WEATHER: 64 F, partly cloudy with DISCARDED ITEMS:
ES SUPPORT: Weokicy winds from the northwest at 5-10 mph. N/A
NCO: Villorreal, Snook 

DOWNTIME: N/A
HPT: Clayton, Mincy
EWE: Era nzen

REFERENCE/CONTRACT INFORMATION: TFC-WO-12-6120 GG-W-DOW-00l ECN-12-001421

REPORT BY: ftj/X'&T t"O677' REVIEWED BY: çi\ ___________________

TITLE : ES TECHNyCAL FREPA4ER TITLE: ES TSCHNJ AL
SIGNATURE: ,..qKy,.4i' ________________ SIGNATURE: ' DATE: ±±2

1 0/06/09 Rev I
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Geophysical Logging in the
241-SX Tank Farm

1 Introduction
EnergySolusion.s' (ES) and Three Rivers Scientific provided small diameter (slim hole) logging in
support of field activities at the 241 -SX Tank Farm. Logging surveys were conducted with three
detectors: BOO, LaBr (both scintillation) and a neutron-neutron moisture tool. The surveys
assisted in the identification of zones for sample collection and laboratory analysis, and vapor
extraction tests. This report includes the results of these surveys for the two probeholes installed
at the investigation site (see Appendix A).

The BOO and LaBr instruments were run in combination during the logging run, and spectral
data were recorded for both. The energy resolution of the LaBr is superior to the BGO, but the
BGO efficieiicy for KUT naturals is superior to the LaBr. Thus, the data from the BGO were
used to nieasure gross gamma and concentrations of KUT, and the LaBr data was used to
identify and measure the concentrations of selected radionuclides. The targeted radionuclide for
this project was 137Cs.

Both of the gamma tools were calibrated for the probehole conditions present at the investigation
site. The moisture tool was calibrated to both 6 and 8 inch-cased calibration standards. A casing
thickness correction was applied to the extrapolated casing diameter calibrations for the moisture
response.

2 Survey Results
Log surveys were recorded from the bottom of the probehole (maximum survey depth) to the
ground surface Zero depth reference is at ground surface. A daily repeat measurement was
acquired to verify instrument repeatability. The main log and repeat intervals are presented on
the same plot. The computed results of the main and repeat intervals were reviewed and the
results agree within the uncertainty of the measurement counting statistics.

The survey results for each probehole are presented as a depth versus concentration plot in
Appendix A.

3 Geophysical Logging System
The logging system is a portable unit powered by either on-site generator (12O' AC), or site-
supplied power. A laptop computer allocated to the logging unit is used to monitor encoder
depth positions, control the winch motor, and record detector responses.

Page 2
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3.1 Gross Gamma Calibration and Surveys

The gross gamma is obtained using the efficiency superior BGO instrument response. The
settings of the detector components are fixed (i.e. set up during assembly, prior to calibration)
and are not adjustable by the field-logging engineer. The detector gain and lower threshold are
set to record gamma ray activity with energies between 20 and 3000 keV. By comparison, the
highest gamma ray from naturally occurring radionuclides is from thorium-232 and occurs at
2614 keV. A natural thorite mineral containing 232Th and 238U is used as a field verifier at the
beginning and ending of each day's logging activities to check detector resolution (integrity) and
energy calibration (amplifier gain).

The BGO detector was calibrated in gross gamma borehole calibration models located at the U.S.
DOE Hanford site near Richland, Washington. Calibration data were collected in the two most
appropriate (lowest concentration) gross gamma calibration zones (SBA and SBU). The detector
was covered with a 4-ft long section of the direct push casing (0.37-inch thick). The calibration
data are summarized in Table 1. The calibration units are pCi/g of equivalent Radium-226 (eRa-
226). See Appendix B for the calibration certificate.

Table 1. Gross Gamma Calibration Data

Concentration Dead-Time Corrected
Calibration eRa-226 Gross Gamma Count-Rate'

LIodeI piIg) (eps)
SBA 61.2 2517±2

186 7347±3.5
ount rates are mean or u sainpic measurements at lu-sec eacn.
BGO Detector system dead time is 7.2 microsec

The BGO/LaBr gamma surveys were logged at 0.5 ft depth increments and 100 seconds per
station. A spectrum of 1024 channels was collected each 0.5 feet from the bottom of the
probehole to the surface. The spectra were recorded in comma-delimited format with all spectra
per file. Detector count rates were dead-time corrected and the gamma survey data were
processed as gross gamma response to determine the concentration of equivalent Radium-226
(eRa-226) in pCi/g.

The dead time correction is a nonparalyzeable relationship (Knoll, 1979) and described by the
following equation:

c = CObS

1 
- CObS

Where:

C, = the true or dead time corrected count rate in c/s
C0bs = the observed count rate in c/s
c = the dead time factor of 7.2 ts.
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3.2 Spectral Gamma Calibrations and Surveys

Calibration of the BGO logging system was performed in the four spectral gamma borehole
calibration models located at the U.S. DOE Hanford Site near Richiand, Washington and
according to Hanford Site procedures for scintillation type spectral gamma ray borehole
detectors (Randall & Stromswold, 1995). The four calibration models contain elevated
concentrations of the naturally occurring radionuclides (potassium, uranium or radium in secular
equilibrium with uranium, and thorium, aka KUT). The radionuclide concentrations are
traceable to NIST standards (Steele & George, 1986). Table 2 lists the radionuclide
concentration in each of the gamma calibration models. The uncertainty is quoted at the 2-sigma
(95%) confidence level.

Table 2. Hanford calibration model values for KUT

Model °K Concentration 22 Ra Concentration 232Th Concentration
(pCi/g) (pCi/g) (pCiig)

SBK 53.50± 1.67 1.16± 0.11 0.11 ± 0.02
SBU 10.72 ± 0.84 190.52 ± 5.81 0.66 ± 0.06
SBT 10.63 1.34 10.02 ± 0.48 58.11 ± 1.44
SBM 41.78 ± 1.84 125.79 ± 4.00 39.12 ± 1.07

The calibration was performed with a section of the direct push casing (4-ft long) 0.37-in, thick
(2.5-in. OD) installed over the detector (4-in, long). Performing the calibration inside the casing
is more rigorous than performing the calibration in an open hole and applying a correction factor
to account for the presence of the direct push casing.

During logging, the gamma peak at 1461 kcV from potassium (K-40) is almost always present as
the dominant peak in each spectra. The second best peak is the 2614 keV peak from 232Th. Both
of these peaks are used to monitor for spectra gain changes. During data processing the spectra
gain is adjusted to track the reference gamma peaks.

Borehole survey spectra (100 seconds each) were measured each 0.5 feet between the selected
depth intervals in move-stop-acquire logging mode. The results are presented on the plot for
each of the colTesponding probeholes.

3.3 Spectral Photo Peak Calibrations and Surveys

The LaBr spectral data are processed differently than the BGO data, and thus the LaBr
calibration is different. The LaBr calibration is performed in the same manner that the HPGe log
data are calibrated (Randall, 1994). The basic concept involves the non-linear least square fitting
of a linear background plus a Gaussian photo peak over a small region of the spectra containing
the target gamma ray. The discussion in this report will cover the target gamma ray of 37Cs (661
keV), but the same technique can be applied to any other gamma ray.
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The SBU calibration model was used to measure the LaBr detector efficiency for the 609 keV
peak from a daughter product of 238U. The gamma ray detection efficiency of LaBr is a function
of energy, thus a method of correcting the measured efficiency at 609 to the efficiency at 661
keV was developed. MCNP (RSICC) code for making Monte Carlo gamma transport
calculations was used to compute the ratio of detector efficiencies between 609 and 661 keV.
This ratio was then applied to the measure efficiency at 609 keV to obtain the '37Cs gamma ray
efficiency. The tool geometry of the modeling was the same used in the SBU calibration, and the
source was set to both a 609 and 661 keV distributed throughout an SBU matrix.

The dead time for the LaBr instrument was measured to be 1.06 is. The measured detector
efficiency for the 661 keV is 0.588 (c/s)/pCi/g (Appendix B contains the calibration certificate).
The measured FWHM% for the '37Cs photo peak is 4.17% at 661 keV.

The log data processing for '37Cs was performed using a MathCad file. The steps to process the
data are the following:

1. The energy calibration is established.
2. Based upon the 661 keV energy, the predicted peak channel is computed from the energy

calibration.
3. A MathCad file is used to fit a linear background plus a Gaussian (with the energy

computed centroid, and established peak width) to each spectral record.
4. Within the same MathCad file, the photo peak count rate is computed, the dead time

corrected, the calibration coefficients are applied, and the '37Cs concentrations and depths
are output to a comma delimited file.

5. Survey plots are made with only those computed '37Cs that are above minimum detect
levels, which is conservatively set at 0.7 pCi/g, based upon the statistical merits of the
fitting.

4 Conclusion
Scintillation gross, spectral gamma, and moisture survey logs were collected in two probeholes
installed in the 241-SX Tank Farm. All probeholes were pushed to their target depth, one
planned push was aborted because of refusal to advance; thus leaving only two pushed boreholes
to log. Both probeholes were pushed to approximately 150 feet in depth.

No '37Cs, above the minimum detect level, was identified in the two probeholes logged. Thusthe
'37Cs plot tracks are blank; refer to the plots in Appendix A.

5 References
Knoll, G. 1979, "Radiation Detection and Measurement," Copyright 1979 by John Wiley &
Sons, Inc., ISBN "0-471-49545-X."
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Appendix A

Gamma Survey Results

Gross gamma, KUT spectral, '37Cs, and moisture responses are shown in the following survey
plots for the two probeholes installed in the 241-SX Tank Farm. All detector count rates were
dead-time colTected and the results were converted using the calibration coefficients. The plots,
with header information, follow.
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SX-Farm 08759 Header Information

Small Diameter—Moisture Survey

Probehole: C8759 Log Date: Feb 2013
Project: SX Farm Depth Ref: Ground
Surface

Repeat/Overlap Intervals

Gamma:
50-56

142-147 Moisture:

Observations

13 5-140
44-49

Gamma:
Cs-137 is not observed in this probe hole.

Moisture:
Moisture values range from 3-42%. There are numerous thin bed
responses throughout the entire logged interval.

Calibration Certificates

Moisture
Date:
Electronic File:

Gamma BGO
Date:
Electronic File:

Jan 25, 2013
N2_097_20 13 -vO.zip

Feb 4, 2013
BGO-1 201 3-vO.zip
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SX - C8759 - Spectra Gamma & Moisture Survey
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SX - C8759 - Spectra Gamma & Moisture Survey
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SX-Farm 08761 Header Information

Small Diameter —Moisture Survey

Probehole: C8761 Log Date: Feb 2013
Project: SX Farm Depth Ref: Ground
Surface

Repeat/Overlap Intervals

Gamma: 142-147
151-146

79-76
113-108

Observations

Gamma:
Cs-137 is not observed in this probe hole.

Moisture:

Moisture:
Moisture values range from 3-42%. There are nunierous thin bed
responses throughout the entire logged interval.

Calibration Certificates

Moisture
Date:
Electronic File

Gamma BGO
Date:
Electronic File:

Jan 25, 2013
N2_097_201 3-vO.zip

Feb 4, 2013
BGO- 1201 3-vO.zip
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SX - C8761 - Spectra Gamma & Moisture Survey
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SX - C8761 - Spectra Gamma & Moisture Survey

100

110

120

130

40

150

160

170

180

190

Gross (pCi/g Eq.Ra)
1 2 3 4 5

Page 13

Cs-137 (pCilg) K (pCi/q) U (pCi/g) Th (pCilg)

0 10 20 30 40

Moisture (vf%)

RPP-RPT-56849 Rev.00 4/21/2020 - 11:21 AM 157 of 432



RPP-RPT-56849, Rev. 0 

D-14 

 

Appendix B

Calibration Certificates

The following pages contain the following calibration certificates:

1. BGO gross gamma
2. BGO KUT spectral
3. LaBr Cs-137 spectral
4. Neutronneutron moisture
5. Moisture calibration extrapolated to direct push casing size
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Certificate of Calibration
BGO-1
Feb 4, 2013

Data were taken at the Hanford KUT models on Feb 4, 2013. BGO-1 is the designated Scintillator tool. The SBA
model was used for the gross gamma calibration. Fifty spectra were recorded for the model in order to perform
statistical analysis. The observed deviations were seen to be near the theoretically predicted variation; refer to the
files compressed: Stats.xls for this analysis.

The instrument was covered with 0.37 inch wall-thickness direct push casing.

The coefficient analysis is determined by the algorithm described in the document WHC-SD-EN-TI-293, Rev. 0.
The gross gamma calibration for equivalent 226Ra in pCi/g is a regression function and is generally defined by:

Ra= a*GR+b
Where Ra is the Eq. 226Ra in pCi/g, and GR is the observed gross gamma count rate (cls), dead time corrected. The
coefficients of a &. b are the fit coefficients. A more physical relationship constrains the intercept (b) to a zero
value. This computation yields improved response extrapolated to low concentrations of K, U, and Th (clean
zones). The coefficients were determined to be:

a = .0243 Eq.226Ra pCi/g / (c/s)
bEO

at energy threshold of OkeV

a = .194 Eq.226Ra pCi/g / (c/s)
bEO

at energy threshold of 800keV

Digital files condensed as Cal SD-GR-22010-vO.zip. This compressed file contains:
• Calibration raw data
• Spreadsheet data formatting

The undersigned certifies that the data archived in the file "Cal_BGO-l_2013-vO.zip" were collected and evaluated
in accordance with procedures WHC-SD-EN-TI-293, "Procedures for Calibrating Scintillation Gamma-Ray Well
Logging Tools Using Hanford Formation Models" and that the above stated calibration coefficients are correct and
applicable for the tool BGO-1 effective Feb 4, 2013.

''__1___ Date: Feb 5,2013Signature: _________________

Russel Randall PhD

Company: Three Rivers Scientific
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Certificate of Calibration
BGO-1
Feb 4,2013

Data were taken at the Hanford KUT models on Feb 4, 2013. BGO-1 is the designated Scintillator tool. Four
models were used for Spectral KUT calibration. Fifty spectra were recorded for each model in order to perform
statistical analysis. The observed statistical deviations were seen to be within the theoretically predicted variation,
refer to the files compressed: Stats.XLS for this analysis. The instrument was covered with 0.37 inch wall thickness
direct push casing.

The algorithm described in the document WHC-SD-EN-TI-293, Rev. 0, determines the coefficient analysis. Three
energy windows are used for each potassium, uranium and thorium (K U & T), and these are:

K: 1320-1575 keV U: 1650-2390 keV T: 2475-2765 keY

The concentration for each of the three elements is a linear combination of the count rates in the three windows.
The resulting coefficients for each of the three elements are:

Concentration-K = 4.077*K _3.382*U 2.957*T
Concentration-U = 0.0*K 1.351*U .2.585*T
Coiicentration-T = 0.0*K 0.034*U 1.655*T

Where K U & T are the count rates (c/s) in the listed energy windows and the resulting concentration values are in
pCi/g.

Digital files condeiised as Cal_BGO-l_2013-vO.zip. This compressed file contains:
• Calibration raw data
• MathCad data analysis files
• Spreadsheet data formatting

The undersigned certifies that the data archived in the file "Cal_BGO-12013-v0.zip" were collected and evaluated
in accordance with procedures WHC-SD-EN-TI-293, "Procedures for Calibrating Scintillation Gamma-Ray Well
Logging Tools Using Hanford Formation Models" and that the above stated calibration coefficients are correct and
applicable for the tool BGO-1 effective Feb 4,2013.

Signature:
Russel Randall PhD

Date: Feb 5.2013

Comiany: Three Rivers Scientific
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Certificate of Calibration
LaBr-1

Cs-137 Photo Peak
Sep 13, 2012

Data were taken at the Hanford KUT models on Sep 13, 2012. LaBr-1 is the designated Scintillator tool. The SBA
and SBU models were used for the gross gamma calibration. Ten spectra were recorded for each model in order to
perform statistical analysis. The observed deviations were seen to be near the theoretically predicted variation, refer
to the files compressed: Stats.xls for this analysis.

The instrument was covered with 0.33 inch wall-thicknessdirect push casing.

The coefficient analysis is determined by the algorithm described in the document WHC-SD-EN-TI-292, Rev. 0.
The photo peak stripping method of radionuclide calibration is generally defined by:

C = A/(c * N)

Where C is the radionuclide concentration in pCi/g, A is the deadtirne corrected photo peak count rate, c is the
detector efficiency, and N is the number of gamma rays emitted per decay. The coefficient c is the fit coefficient.
The LaBr scintillator has superior energy resolution, but internal to the crystal a small but observable radioactivity
that produces a background. This background does not affect the photo peak stripping method. The coefficient was
determined to be:

= .588 (c/s) / pCi/g

Digital files condensed as Cal_ES-Cs-1_2012-vO.zip. This compressed file contains:
• Calibration raw data
• Spreadsheet data formatting
• MCNP output
• Mathcad files

The undersigned certifies that the data archived in the file "Cal_ES-Cs-1_2012-vO.zip" were collected and evaluated
in accordance with procedures WHC-SD-EN-TI-292, "Calibration of the Radionuclide Logging System Germanium
Detector" and that the above stated calibration coefficient is correct and applicable for the tool LaBr-1 effective Sep
13, 2012.

_______________________________________ 

Date: Sep 16. 2012Signature: ____________________

Russel Randall PhD

Company: Three Rivers Scientific
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Certificate of Calibration for
Instrument N-2097

Jan 25, 2013

Data were taken in the Moisture models on Jan 25. 2013 for N-2 097 neutron-neutron moisture tool. The neutron
source from DOE moisture tool ID of 78-1097 was used with the passive neutron detector probe from PNG.

Six models were used for moisture calibration, 3 for 6"casing and 3 for 8" casing. Repeated spectra were recorded
for each model in order to perform statistical analysis. The observed statistical variation agreed with the
theoretically predicted variation; refer to the file Stats.xls for this analysis.

The coefficient generation is determined by the algorithm described in the document WHC-SD-EN-TI-306, Rev. 0.
The regression function used is a power law form and defined by:

V=a.CRa
Where V is the formation moisture content in volume fraction water in vf units. One vf unit is 1% by volume water.
The coefficients a and a are fit coefficients, and CR is the deadtime corrected observed total count rate, (c/s).

6" casing
a = .0001671
a=2.202

8" casing
a = .00009656
a = 2.44

The undersigned certifies that the data archived in data file "N-2_097_2013.zip" were collected and evaluated in
accordance with procedures WHC-SD-EN-TI-306, Radionuclide Logging System In Situ Vadose Zone Moisture
Measurement Calibration" and that the above stated calibration coefficients are correct and applicable for tool N-
2_097, effective Jan 25, 2013.

Signature:

Russel Randall, PhD
Three Rivers Scientific

Date:

Jan 30. 2013
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Moisture calibration Extrapolation to 2.5 Inch Bore/wie
Instrument N-2097

Jan 25, 2013

Moisture calibration was performed in the Hanford physical models. These standards have 6 and 8 inch ID casings.
The Tank Farm Direct Push borehole is cased with a 2.5 inch OD iron casing. The calibration for the moisture
response is a function of borehole diameter.

The coefficient generation is determined by the algorithm described in the document WHC-SD-EN-TI-306, Rev. 0.
The regression function used is a power law form and defined by:

V=a.Ra
Where V is the formation moisture content in volume fraction water in vf units. One vf unit is 1% by volume water.
The coefficients a and a are fit coefficients, and CR is the deadtime corrected observed total count rate, (c/s). A
linear extrapolation was applied to determine the 2.5 inch borehole diameter.

2.51" borehole

a = .0002184

a=2.00

The undersigned certifies that the analysis files are archived in the file 'N-2_097_2013.zip" was evaluated in
accordance with Energy Solutions procedures and that the above stated calibration coefficients are correct and
applicable for tool N-2 097, effective Jan 25, 2013.

Signature: Date:

___________________ Jan 30, 2013

Russel Randall, PhD
Three Rivers Scientific
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Meeting Minutes

SX Pore-water Test - Location C8760 Sample Depths

February 12, 2013

Attendees: Melissa HoIm, Les Fort, Ann Shrum, Harold Sydnor, Mike Barnes, Kent Reynolds, Cindy Tabor, Joe
Caggiano, Susan Eberlein, Dan Parker, Maria Skorska, Mike Truex, Mart Oostrum, and RD Hildebrand

Locations Discussed: C8760

Outcome: All Sample Depths identified below were agreed upon by attendees

Summary Information:
Support Information Provided/Discussed Help Determine Soil Sample Depths:
• Location Map of Current and Prior Direct Push Efforts
• C8759 Draft and Process Gamma and Moisture Plots
• Prior Direct Push - Gamma and Moisture Plots
• Prior Direct Push - Analytical Results
• Information from Well 299-W23-19 (SW of Tank 115)

Log Info:
• Gross Gamma Count (counts/second) - Indicates Geologic Change (In general, the lower the count the

courser the grain and the higher the count the finer the grain)
• Neutron Moisture Count (counts/second) - Moisture Range (Processed Logs 5-40% moisture)

Prior Investigations:
• C7169 approx. 140 ft and C7167 approx. 96ft away from location of interest (locations are approx. 11

ft difference in surface elevation 664-666 ft amsl)
o C7169/C7170 highest nitrate concentration of 990 ig/g was at 113-115 ft bgs (approx. at 104

ft bgs at C8759)
o C7167/C7168 highest nitrate concentration of 1,950 ig/g was at 129-131 ft bgs (approx. at 117

ft bgs at C8759)
• 299-W23-19 highest nitrate concentration 24,000 mg/L at 130 ft bgs (approx. 120 ft bgs at C8759)

General Discussion:
• Two Sample Depths of 104— 106 and 122.5-124.5 ft bgs were recommended

o 104— 106 ft bgs had an estimated moisture content per volume of 22% (less than what PNNL
recommended) - so this sample depth was eliminated as a choice

• A deeper interval of 140 ft bgs was brought up in discussion; however, higher known contamination at
the 123 interval seemed more promising - so focus was continued on the 123 ft bgs interval

• In the end, it was determine that the 123 interval was most promising and that characterizing the area
above and below this interval would gain valuable information for test design (Thus, 3 samples back to
back: 121-127 ft bgs).

able 1: Sample Depth for C8760 ________________ __________________________________________
Sample Depth

(ft bgs)
Location Reason

Log Hole/Sample Hole

• Cold Creek upper (PPLu) - uniform grain size
above and finer grain below a higher moisture
interval

121— 127
• 35% moisture (within PNNLs criteria):

C8759/C8760 (3 consecutive
122.5 - 122.4 ft bgs

sample intervals)
• Similar zone to C7168 and 299-W23-].9 where

higher nitrate and Tc-99 concentrations have
occurred

Stratigraphic info
Higher moisture per Processed Log (highest moisture is 40%)
Historical Information
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Meeting Minutes

SX Pore Water Extraction Test (T2C17) - Location C8762 Sample Depths

February 21, 2013

Attendees: Melissa HoIm, Les Fort, Harold Sydnor, Mike Barnes, Kent Reynolds, Cindy

Tabor, Susan Eberlein, Dan Parker, Mike Truex, Marcel Bergeron, Jacob Throolin, Becky

Wiegman, and RD Hildebrand

Locations Discussed: C8762

Outcome: All Sample Depths identified below were agreed upon by attendees

Summary Information:

Support Information Provided/Discussed Help Determine Soil Sample Depths:

• Location Map of Current and Prior Direct Push Efforts

• C8759 and C8761 Gamma and Moisture Plots

• Prior Direct Push - Gamma and Moisture Plots

• Prior Direct Push - Analytical Results

• Information from Well 299-W23-19 (SW of Tank 115)

Prior Investigations:

• C7167 approx. 95 ft away from location of interest, C8761 (locations are approx.

11 ft difference in surface elevation 664-666 ft amsl)

o C7167/C7168 highest nitrate concentration of 1,950 iig/g was at 129-131

ft bgs (approx. at 117 ft bgs at C8761)

• 299-W23-19 highest nitrate concentration 24,000 mg/L at 130 ft bgs (approx.

120 ft bgs at C8759)

Table 1: Sample Depth for C8762 _____________________________________
Sample Depth

(ft bgs)
Location Reason

Log Hole/Sample Hole

• Cold Creek upper (PPLu) - uniform grain
size above and below higher moisture

123 - 129 intervals

C8761/C8762 (3 consecutive • Highest moisture peaks overall 30-40 %
sample intervals) (within PNNL5 criteria)

• Similar zone to where higher nitrate and
Tc-99 concentrations have occurred

Stratigraphic info

Higher moisture per Processed Log (highest moisture is 40%)

Historical Information
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Washington River Protection Solutions
SAMPLING AUTHORIZATION FORM

SAP NUM V13-O01

PROJECT

PROGRAM/PROJECT TYPE

OPERABLE UNIT

REQUESTER

TASK MANAGER

PROJECT COORDINATOR

ESTIMATED START DATE

SAP TITLE Direct Push Samples for SX Pore Water Extraction Test Project

ESTIMATED COMPLETION DATE

ESTIMATED NUMBER OF SAMPLES

SAMPLING ORGANIZATIONS

SX Tank Farm PW

Other Other

NONE

SHRUM, A

TABOR, CL

SYDNOR, HA

1/15/2013

6/15/2013

30

CHARGE CODES

SAMPLE AREA

MATRIX

LABORATORY/PRICE_CODE/PRIORrrY TURNAROUND/REQUIRED TURNAROUND/DATA DELIVERABLE

Primary / 222-S Lab Operations / CO3 / 60 Days / 120 Days / Interim Results & Summary

SAP COMMENT

"GENERAL
The applicable FSAP is RPP-PLAN-54366. (Analytical and Quality Control information is summarized in Tables 3-1, 3-2, and 4-1).
There are 3 sampling sites and at each sampling site there will be approximately 2 vertical samples taken.

200 West

SOIL

REV 0

*FIELD
Material from the shoe will be put into 500 ml glass jar.
Field personnel will cap liners. When capping is not possible or the liners cannot be removed from the sampler, field personnel shall put material into a 250ml or 500 ml glass jar.

**BORATORY
Bulk Density will be determined for each liner, then the material from the liners and shoe (glass jar assigned to generic testing) shall be composited and
analyzed. A Quick Turn sample will be analyzed for nitrate, pH, Tc-99 and conductivity on a 1:1 water digest. The nitrate and Tc-99 results will be reported
on an expedited time frame (typically within one week of the last sample receipt batched together; however, upon request, results will be reported within
48 hours). The remainder of the composited material will be used for the rest of the analyses and will be reported with the pH and conductivity results in
the final analysis report.

The final data package should be in Format VI with QA verification.

222S will transmit all COCs to IDMS.

SAF REVISION COMMENT

COC COMMENT

After bulk density is determined on the liners, the material from the liners and shoe (500 ml glass jar assigned to generic testing) shall be composited.

DATE OF PRINT 01/15/2014 SAF STATUS Final STATUS DATE 3/20/2013 11:00:00 PAGE 1 of 2
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Washington River Protection Solutions
SAMPLING AUTHORIZATION FORM

SAF NUM V13-001 SAF TiTLE Direct Push Samples for SX Pore Water Extraction Test Project

Field Sampling Requirements

Laboratory: 222-S Lab Operations

REV 0

Parameter / Analysis Reference Method Container / Volume VoIReq Preservation Holding Times

Bulk Density - 02937 (TF) D2937 DENSITY Liner 1609 Full DC Cool-6C 24 Hours
Bulk density - wet

pH (Soil) -9045 9045_PH Liner 160 g Full DC Cool -6C 24 Hours
pH Measurement

ICPMS Tc-99_WE(TF) RADISOTOPES_ICPMS Minimum 6 Months
Technetium-99

IC Anions - 9056_WE 9056 ANIONS_IC Minimum 48 Hours
Nitrate

Conductivity - 9050_WE 9050_CONDUCT Full QC 28 Days

Matrix: SOIL

IC Anions - 9056 9056_ANIONS_IC Full QC

2-Hydroxyacetate, Acetate, Bromide, Chloride, Fluoride, Formate, Nitrate, Nitrite, Oxalate, Phosphate, Sulfate
Actinides ICPMS (TF) RADISOTOPES_ICPMS Full QC

Neptunium-237, Thorium-230, Thorium-232, Uranium-233, Uranium-234, Uranium-235, Uranium-236, Uranium-238
RAOISO_ICPMS (TF) RADISOTOPES_ICPMS Full QC

Technetium-99, Tin-126
Percent Solids (TF) %SOLIDS Full DC

Percent Water (TF) D221 6_%MOIS Full QC

Generic Testing SPECIAL_STUDIES G 500 mL Full QC Cool-6C

Key to Container Types
G = Glass aG = Amber Glass
Gs = Glass w/ septum cap aGs = Amber Glass w/ septum cap
Gs* = Glass w/ septum cap- aGs* = Amber Glass w/ Septum cap-

no head space in container no head space in container
P = Plastic (Polyethylene) aGIT = Amber Glass w/ Teflon Lined Lid

28 Days/48
Hours

6 Months

6 Months

None

None

24 Hours

DATE OF PRINT 01/15/2014 SAF STATUS Final STATUS DATE 3/20/2013 11:00:00 PAGE 2 of 2
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Washington River Protection Solutions

SAMPLING AUTHORIZATION FORM
SAF NUM V 13-002 SAF TITLE Direct Push Samples for SX Pore Water Extraction Test Project - QC Sample

PROJECT

PROGRAM I PROJECT TYPE

OPERABLE UNIT

REQUESTER

TASK MANAGER

PROJECT COORDINATOR

SX Tank Farm PW

Other Other

NONE

MCKINNEY, SG

TABOR, CL

SHRIJM, A

ESTIMATED START DATE 1/15/2013

ESTIMATED COMPLE11ON DATE 6/15/2013

ESTIMATED NUMBER OF SAMPLES 2

SAMPLING ORGANIZATIONS

CHARGE CODES

SAMPLE AREA

MATRIX

LABORATORY/PRICE_CODE/PRIORrTY TURNAROUND/REQUIRED TURNAROUND/DATA DELIVERABLE

Primary / 222-S Lab Operations / CO3 / 60 Days / 120 Days / Interim Results & Summary

SAF COMMENT

**GENERAL
The applicable FSAP is RPP-PLAN-54366. (Analytical and Quality Control information is summarized in Tables 3-1, 3-2, and 4-1).

**FIELD
These Eguipment Rinsate Blanks and Field Blanks will be taken for every 20 soil sample or as otherwise directed

**BOpTORy
222S will transmit all COCs to IDMS.

SAF REVISION COMMENT

COC COMMENT

DATE OF PRINT 01/15/2014 SAF STATUS Final STATUS DATE 3/21/2013 11:00:00

REV 0

200 West

WATER

PAGE 1 of 2
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Washington River Protection Solutions
SAMPLING AUTHORIZATION FORM

SAF NUM V 13-002 SAF TiTLE Direct Push Samples for SX Pore Water Extrathon Test Project - QC Sample REV 0

Field Sampling Requirements

Laboratory: 222-S Lab Operations Matrix: WATER

Parameter! Analysis Reference Method Container I Volume VolReq Preservation Holding Times

RADISO_ICPMS (IF) RADISOTOPES_ICPMS SIP 500 mL Full OC HNO3 to pH <2 6 Months
Neptunium-237, Tethnetium-99, Thonum-230, Thorium-232, Tin-126, Uranium-233, Uranium-234, Uranium-235, Uranium-236,
Uranium-238

IC Anions -9056 9056_ANIONS_IC G/P 500 mL Full OC CooI-6C 28 Days/48
Hours

Key to Container Types
G = Glass aG = Amber Glass
Gs = Glass w/ septum cap aSs = Amber Glass w/ septum cap
Gs* = Glass w/ septum cap- aGs* Amber Glass w/ septum cap-

no head space in container no head space in container
P = Plastic (Polyethylene) aG/T = Amber Glass w/ Teflon Lined Ud

DATE OF PRIF4T 01/15/2014 SAF STATUS Final STATUS DATE 3/21/2013 11:00:00 PAGE 2 of 2
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SAF NUM V13-006

PROJECT

PROGRAM/PRO) ECT TYPE

OPERABLE UNiT

Washington River Protection Solutions

SAMPLING AUTHORIZATION FORM
SAF TITLE SX Porewater Extraction Test Project, Stage III (Porewater and QC Samples)

SX Tank Farm PW

Other Other

NONE

REQUESTER MCKINNEY, SG

TASK MANAGER TABOR, CL

PROJECT COORDINATOR SI-IRUM, A

ESTIMATED START DATE 10/1/2013

ESTIMATED COMPLETION DATE 12/31/2013

ESTIMATED NUMBER OF SAMPLES 22

SAMPLING ORGANIZATIONS

REV 0

CHARGE CODES

SAMPLE AREA

MATRIX

200 West

WATER

LABORATORY/PRICE_CODE/PRIORITY TURNAROUND/REQUIRED TURNAROUND/DATA DELIVERABLE

Primary / 222-S Lab Operations / CO3 / 60 Days / 120 Days / Interim Results & Summary

SAF COMMENT

"GENERAL
The applicable FSAP is RPP-PLAN-54366 (refer to Ctiange Notice 1). Analytical Information for Stage III Porewater sampling is provided in Table 3-2 and
in Change Notice 1.

**FIELD
There will be approximately two equipment rinses - one at the beginning and one and the end of the project and there will be one held blank.

**BOpTORy
222S will transmit all COCs to IDMS,

SAF REVISION COMMENT

COC COMMENT

DATE OF PRINT 01/15/2014 SAF STATUS Final STATUS DATE 10/1/2013 11:00:00 PAGE 1 of 2
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Washington River Protection Solutions
SAMPLING AUTHORIZATION FORM

SAF NUM V13-006 SAF 1TTLE SX Porewater Extraction Test Project, Stage III (Porewater and QC Samples) REV 0

Field Sampling Requirements

Laboratory: 222-S Lab Operations Matrix: WATER

Parameter I Analysis Reference Method Container / Volume VolReq Preservation Holding Times

RADISO_ICPMS (TF) RADISOTOPESICPMS G/P 500 mL Full QC HNO3 to pH <2 6 Months
Neptunium-237, Technetium-99, Thoriuni-230, Thorium-232, Tin-126, Uranium-233, Uranium-234, Uranium-235, Uranium-236,
Uranium-238

IC Anions -9056 9056_ANIONSJC 3/P 500 niL Full QC CooI-4C 28 Days/48
Hours

2-Hydroxyacetate, Acetate, Bromide, Chloride, Fluoride, Forrnate, Nitrate, Nitrite, Oxalate, Phosphate, Sulfate

Key to Container Types
G = Glass aG = Amber Glass
Gs = Glass wf septum cap aGs = Amber Glass WI septum cap
Gs* = Glass W/ septum cap- aGs* = Amber Glass w/ septum cap-

no head space in container no head space in container
P = Plastic (Polyethylene) aG/T = Amber Glass w/ Teflon Uned Lid

DATE OF PRINT 01/15/2014 SAF STATUS Final STATUS DATE 10/1/2013 11:00:00 PAGE 2 of 2
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Water Solutions, Inc.

Technical Memorandum

To: Kent Reynolds, EnergySolutions Government Group

From: Kevin Lindsey, LHg

Date: 05 April 2013

Re: Vadose Zone Falling Head Test Evaluation

The goal of this technical memorandum (tech memo) is to report on GSI's conclusions from the
review and evaluation of data collected from five vadose zone falling head tests conducted in a
borehole near the SX Tank Farm. These falling head tests were conducted in a small diameter
boring installed by EnergySolutions Government Group (EnergySolutions) staff in the vadose
zone at a test site near the SX Tank Farm. The purpose of the falling head tests was to collect
data describing the effectiveness of well development techniques used in these borings to break
down the conipacted material that accumulates on the boring walls as drill rods are pushed into
the ground using hydraulic/vibratory push techniques. For the purposes of this tech memo
this material is referred to as the compaction skin.

This tech memo includes a brief summary of the data GSI worked with, our interpretations of
that data, and recommendations for future work. The work reported on herein was done
under EnergySolutions Government Group Purchase Order #631 861.

Data and Interpretations
The primary data set GSI used for this work consists of pressure data collected by a pressure
logging transducer installed in the tested boring during a series of five falling head tests done
between 12 March and 20 March 2013. The faIling head tests were done, as noted above, to
assess the success in breaking down the compaction skin that formed on the borehole wall
during installation of the boring. The falling heads tests were done following instructions
prepared jointly by GSI and EnergySolutions staff prior to field deployment. Attachment I
shows the basic configuration of the boring during the tests.

The general tirneline for these series of falling head tests, excerpted from EnergySolutions field
notes, is summarized below.

1. Test 1, 12 March 2013. Using 1 gallon of water the boring was surged and purged for
approximately 1 hour and 15 minutes .At the completion of that activity 1 gallon of
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water was added to the boring at approximately 1218. At 1415 an additional 2 gallons
was added to the boring and the falling head test commenced. This test ended the
following morning with most of the water having drained away.

2. Test 2, 13 March 2013. After adding water to, and surging and bailing the boring for
several hours test 2 commenced at approximately 1415 with the addition of 2 gallons of
water. This falling head test ended at 0739 the following morning.

3. Test 3, 14 March 2013. After adding water to, and surging and bailing the boring for
approximately 1.5 hours test 3 commenced at approximately 1054 with the addition of 2
gallons of water. This falling head test ended at 0707 on 18 March.

4. Test 4, 18 March 2013. After adding water to, and surging and bailing the boring for
approximately 1.5 hours test 4 commenced at approximately 1054 with the addition of 2
gallons of water. This falling head test ended at 1103 the following morning.

5. Test 5, 19 March 2013. After adding water to, and surging and bailing the boring for
approximately 0.75 hours test 5 commenced at approximately 1232 with the addition of
2 gallons of water. This falling head test ended the following morning.

6. Water bailed from the boring as the test progressed was observed to be progressively
less turbid. Field staff reported that water dialed form the boring during Tests 4 and 5
was significantly less turbid that that bailed during Tests 1 and 2.

During each falling head test a pressure transducer was deployed in the boring to measure head
changes in it as the 2 gallon slug of water drained out of the boring. The pressure transducer
was programmed by field staff to record data logarithmically. Pressure transducer data was
provided to GSI in digital form as a csv file downloaded from the transducer. GSI converted
that csv file to an xis file for review and evaluation. Hydrographs of the data from the 5 falling
head tests are included with this tech memo as Attachment 2.

Visual examination of Attachment 2 shows that during the first 100 plus seconds of each tests
water levels rose. This is interpreted to show the pouring of the 2 gallon test volume into the
boring. For that reason this following discussion focuses on the data collected after 100 seconds
as that data is interpreted to provide the most information regarding the progress of
development and the breaking down of the compaction skin coating the boring wall.

Generally, one sees that in Tests 1 and 2 water levels rose and/or were static between 100 ai-id
500 to 600 seconds into the test. Conversely, in Tests 3, 4, and 5 water levels began to decline
between 100 and 200 seconds into each test. Later in the tests both Test I and 2 show that the
boring took in excess of 60,000 seconds to drain while in Tests 3, 4, and 5 the boring was largely
drained by 10,000 to 20,000 seconds into the test.

The decline rates versus time for tests I through 4 are plotted on Attachment 3. This plot shows
that water level decline rates per unit time were much lower (less than -0.002 feet/sec) and
steady in Tests I and 2. Conversely, in Tests 3 and 4 the initial decline rates were much higher
(up to -0.005 ft/sec) throughout the tests. Based on the visual examination of this data as
portrayed on Attachments 2 and 3, development, in the form of surging and purging, is
interpreted to have broken down the compaction skin between Tests 2 and 3, allowing the 2
gallon slug of water introduced into the boring to drain significantly faster. The similarities in
the hydrographs for Test 3, 4, and 5 shown in Attachment 2 suggests that the development
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work conducted between Tests 4 and 5 yielded little to no additional improvement in
compaction skin breakdown, and that the boring was as developed as this technique could
accomplish.

Additional comments arid interpretations specific to each falling head test are given below.

Test 1: The hydrograph of Test 1 (Attachment 2) shows increasing water in the boring from the
end of pouring in the slug (-100 sec) to approximately 225 seconds. Then the water level in the
well begins to fall gradually for the duration of the test. It appears that the slug did not rapidly
flush out of the screen but instead seeped out over a long time period. Average rates of change
during the first, second, and third log cycles were -0.00069 ft/sec, -0.00096 ft/sec. and -0.00042
ft/sec. respectively (Table 1).

Table 1. Average Falling Head Rate of Change for each Log Cycle.

Test 100-1000 seconds 1000-10000 seconds 1000(1-60000 seconds

1 -0.00069 ft/sec

2 0.00271 ft/sec

3 -0.0028Q ft/sec

4 -0.00405 f t/ sec

-0.00096 ft/sec

-0.00040 ft/sec

-0.001 93 ft/sec

-0.00207ft/sec

-0.00042 ft/sec

-0.00025 ft/sec

Test complete

Test complete

Using Test 1 data a Darcy's Law permeability of approximately 1.OE-8 cm2 is estimated (Darcy,
1856; Bear, 1972). Using bulk density data provided by EnergySolutions for silty fine sands
such as the boring likely penetrates, natural formation permeability estimated using the
Kozeny-Carman method is approximately 3.0 to 4.OE-8 cm2 (Carman, 1956; Saar and Manga,
1999). Comparing Test I estimated permeability to bulk density estimated permeability
suggests that the boring compaction skin has 3 to 4 times less permeability than natural
formation materials.

Test 2: The hydrograph of Test 2 (Attachment 2) shows increasing water level in the boring
from the end of pouring in the slug (-100 sec) to approximately 530 seconds. Then the water
level in the well begins to fall gradually for the duration of the test. It appears that the slug did
not rapidly flush out of the screen but instead seeped out over a long time period. The rate of
change from 800 to 60,000 seconds in Test 2 is less than the rate of change during the 2,000 to
60,000 second interval in Test 1. Average rates of change during the first, second, and third log
cycles were 0.00271 ft/sec. -0.00040 ft/sec. and -0.00025 ft/sec. respectively (Table 1).

Using Test 2 data a Darcy's Law permeability of approximately 1.OE-8 cm2 is estimated (Darcy,
1856; Bear, 1972). Using bulk density data provided by EnergySolutions for silty fine sands
such as the boring likely penetrates, natural formation permeability estimated using the
Kozeny-Carman method is approximately 3.0 to 4.OE-8 cm2 (Carman, 1956; Saar and Manga,
1999). Comparing Test 2 estimated permeability to bulk density estimated permeability
suggests that the boring compaction skin continued to have 3 to 4 times less permeability than
natural formation materials at the conclusion of the second test.
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Test 3: The hydrograph for Test 3 shows water level immediately decreasing and at a rapid rate
from the end of pouring in the slug (-400 sec) to when the water level reaches approximately
just above the top of the well screen at 7560 seconds. At this point the fallirig head test is
interpreted to be complete. Rate of water level change fri the boring increased rapidly between
approximately 100 and 200 seconds. From approximately 400 seconds to 7560 seconds, rate of
change decreased at a moderate but relatively constant rate. Average rates of change during the
first and second log cycles were -0.00289 ft/sec and -0.00193ft/sec, respectively (Table 1). As
noted above, the test was interpreted to be complete when the falling slug reached the bottom
of the boring casing at 7560 seconds; this is before the start of the third log cycle.

Using Test 3 data a Darcy's Law permeability of approximately 3.6E-8 cm2 is estimated (Darcy,
1856; Bear, 1972). Using bulk density data provided by EnergvSolutions for silty fine sands
such as the boring likely penetrates, natural formation permeability estimated using the
Kozeny-Carmari method is approximately 3.0 to 4.OE-8 cm2 (Carman, 1956; Saar and Manga,
1999). Comparing Test 3 estimated permeability to bulk density estimated permeability
suggests that development activities had broken down the compaction skin and that during
Test 3 the boring had significant hydrologic connection with formation materials.

Test 4: The results for Test 4 are very similar to Test 3. The hydrograph for Test 4 shows water
level immediately decreasing and at a rapid rate from the end of pouring in the slug (-100 sec)
to when the water level reaches approximately just above the top of the well screen at 6720
seconds. At 6720 seconds Test 4 is interpreted to be complete. Rate of water level change over
time in the boring increased rapidly between 100 and 150 seconds at which point it decreased
less rapidly to about 350 seconds. From about 350 seconds to about 6720 seconds, rate of change
decreased at a moderate but relatively constant rate. Average rates of change during the first
and second log cycles were -0.00405 ft/sec and -0.00207ft/sec, respectively (Table 1). As noted
above, the test was interpreted to be complete when the falling slug reached the bottom of the
boring casing at 6720 seconds; this is before the start of the third log cycle.

Using Test 4 data a Darcy's Law permeability of approximately 9.8E-8 cm2 is estimated (Darcy,
1856; Bear, 1972). Using bulk density data provided by EnergySolutions for silty fine sands
such as the boring likely penetrates, natural formation permeability estimated using the
Kozeny-Carman method is approximately 3.0 to 4.OE-8 cm2 (Carman, 1956; Saar and Manga,
1999). Comparing Test 4 estimated permeability to bulk density estimated permeability shows
that the formation material in the vicinity of the boring may have a relatively higher than
generally estimated. Given that, development activities are interpreted to have broken down
the compaction skin and that during Test 4 the boring had significant hydrologic connection
with formation materials.

Test 5: The falling head data collected for Test 5 is very similar to that collected for Test 3 and 4
(Attachment 2). Given that, Test 5 is interpreted to show that further development was not
necessary and no additional evaluation was done.

Conclusions and Recommendations
Conclusions: Based on the data collected during development and falling head tests conducted
by EnergySolutions between 12 March and 20 March 2013, the methodology employed is
interpreted to have successfully broken down the compaction skin generated during borehole
advance. This data is interpreted to show that following several attempts at development using
a surge and purge technique the compaction skin broke down, and with purging this material
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was removed from the boring. The falling head rates and permeability estimates seen for Test 3
and 4 versus Test I and 2 are interpreted to show successful development.

Based on the data evaluated for this tech memo we conclude that falling head data collected
during the first half hour to 1.5 hours of a test can be used to show successful development, as
follows:

• In Tests I and 2 the first 1000 to 5000 seconds of the tests showed rising, followed by
relatively static, to finally siowiy decreasing water levels (Attachment 4). This is
interpreted to reflect slow drainage of the boring through a relatively undisturbed
(undeveloped) compaction skin.

• In Tests 3, 4, and 5 this feature is not seen.

• Instead, in these tests water level immediately begins falling within 100 seconds of it
reaching its highest leveL In addition, the boring is almost completely drained between
6500 to 7500 seconds (108 to 125 minutes, 2 hours or less) of the start of the test. This is
much faster than was seen during Test I and 2 where draining was still occurring 50,000
to 60,000 seconds (833 to 1000 minutes, up to 16 hours) following the start of the test.

• We conclude that once development succeeds in breaking down the compaction skin
falling head tests will show a change from the trend seen in Test 1 and 2, where water
level is relatively static before it begins to fall) to that seen in Tests 3, 4, and 5 where
water level begins falling from essentially the beginning of the test.

Recommendations: For future well development activities where conditions similar to those
tested between 12 March and 20 March are encountered, and based on the data evaluated
herein, GSI recommends the following basic method:

1. Once the borehole is ready for development, add a 2 gallon slug of water to it.

2. Leave this slug of water in the borehole for at least 12 hours. The purpose of this is to
have water permeate the compaction skin to begin softening and degrading it
preparatory to subsequent surge and purge development.

3. At this point begin development activities using 3 to 4 surge and purge events similar to
those used in this effort. Each surge and purge would generally include:

a. 30 minutes of surging the 2 gallons of water in the boring.

b. Purging that water from the boring.

c. Repeating until such time as the purge water is visibly less turbid as compared to
the initial purge.

4. When the purge water is visibly less turbid conduct a falling head test.

a. In this test one is looking to see if the slug of water stabilizes such as it did in
Tests I and 2 or quickly begins to fall such as it did in Tests 3, 4, and 5.

5. If the slug shows the slow rise, stabilization, and slow fall seen in the first 30 minutes of
Tests I and 2 development of the compaction skin is interpreted to be incomplete bullets
3 and 4 above should be repeated.
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6. If the slug shows the rapid fall seen in the first 30 minutes of Tests 3, 4, and 5
development is interpreted to be having an effect on the compaction skin. In such a case
the final recommended steps are to:

a. Purge the well of the slug.

b. Add a new clean slug.

c. Conduct one 30 minute surge operation followed by purging.

d. Add a new 2 gallon slug and conduct another falling head test.

e. If the slug is seen to be falling at rates similar to the previous falling head test
development can be interpreted to be complete.

f. If the slug is seen to be falling at a higher rate, then repeat bullets 6a through 6f.
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Attachment 1. Basic boring configuration during the falling head tests.
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Attachment 3. Calculated Falling Head Test Rates of Change.
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Falling head pattern
showing immediately

dropping head is
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development.
/

I
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(

0.1 1 10 100 1000 10000 100000 1000000
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Attachment 4. FaIling Head Patterns Indicative of Incomplete and Successful Development.

Falling head pattern
showing rising or level
head is indicative of

incomplete
development.
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ENERmSowrioNs 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Attend pre-iob, mobilize and begin direct push activities I DATE: -14-13

LOCATION: "SX' Farm Stage III Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT #: 01
U-DIG # 13140541

START CARD NO. SE48334 DECOMMISSION NO. AE22 134 RWP: CO-762 Rev.3 SJHII-0080 _____

SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: Yes HHUCAT#2 HHUXL#3
Sample #s Interval % 

-

BOREHOLE SUMMARY GEOPHYSICAL LOGGING
I. WA 

Borehole # Thbing ( ) ' 10 /1 bgs; 
Boring # lnleal 7pe

2.NIA LN.A
Borehole # _______- Tubing ( ) @ to fthgs SI).

3M/A 
Borelioie# - Tubing( )@• to flbgr: SI) 

3N'A

TIME WORK SUMMARY ____________________________
0700 Safety meeting at office. Topic: Housekeeping. - - -___________________________________________________________

OO/ te r t-~-, Fe—
C ?-S r/i' ) tO)C -e 1' ,4 c t I _______________________

Qc'o L3ct. k a f 1fe, he-/I p't 2}y k-ei T•. /o-_y, 5e7
&-'ItI, i1ei—

, /' / 42c' hz—. ert..

5tiiç f'C7

_____ 
.5 '9 p 1— c' 

'' "5 '... 
7 ?

ic cy) ;
ii01 Li,i
fh1g ci'.is tc -ct...--ey l'e hi. It /.r/
sIr L /-- -d7J;';; /-(.g4 7, ZL b ,,/e~d e-t7' 7/d

5 1 —

t/C' /i'eid -icEC 
_________

1ç fr - 
- l -t ft

L_

OPERATOR/LICENSE: Amos/1224 WEATHER: 80 F, partly cloudy with DISCARDED ITEMS:
ES SUPPORT: Ste/her. Elzrgott winds from the southwest at 10-15 mph.
NCO: DOWNTIME:

'T . . 5Ic-1Ly
FJtSFranen 

.

REFERENCEICONTRACT iNFORMATION: TFC-WO-13-2460 DOW-PL-36472.OP-0002 ECN-13- 000390

REPORT BY: JREVIEWEDBV:

TITLE ES TECHNICAL P EPARER TITLE: ES TECHA'J RE I ______

SIGNATURE: ________ ___________ SIGNATURE: — ATE:4- -
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ENERSOWTIONSJ 

ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of Liii
DRILLiNG AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Set-up and begin direct push activities DATE: 06-17-13

LOCATION: "SX' Fami Stage Ill Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT #: 02
U-DIG # 13140541

START CARD NO. SE48334 DECOMMISSION NO. AE22134 RWP: CO-762 Rev.3 SJHH-0080
SAMPLING SUMMARY SITE/EQUiPMENT INSPECTION: No HHUC4T#2 IIHUC4T#4

Samp1e's Interval % —

BOREHOLE SUMMARY GEOPHYSICAL LOGGING
1. N/A 

Brehole # (25Thbig ('@ (1 t03S ft bgs; 
Boring # Intere1 Jvpe

2.N/A
Borehole # f5fb- 7hbing ( ) @ to ft bgs S. U. 

2 N/.4
3.N/A 

Borehole# A'/Tubing( )@ to ftbgs; S.U.

TIME WORK SUMMARY
0700 Safety meeting at office. Topic: Driver Conduct at Accident Scene. 

-__________

,)7tç W.e-J ,c.' k--7- ..c 
_______

7Lfç -1 .53c- 
-

3O thJd .. 1., k d .

tQ _(C 7 t t. . e., te Yt-d #.s
- Je- 1e: i..- cwr.-tc-r A5. 1'e.y1
____ z 2" ZCQ 'p3 -'
____ ______

jc.q:' 1d79 
___________

'c' Lt- '*'ô cieZ 
_________

izc --'

// 5 r 7 1-2' 4:j:'
,7 L-io_6,

c'~) -- ?7 4 
_______

7~ /t ( - s 4t-c

/g 
___________

n2 Z'42
'z - z'

/9 Sr 13'/L'4 P' ' 6 t-z/c ,9ie x , ___
- $ X— i''ieti '-v'4 ,4z'Z- r f 5c&r) Plc. 72

/-599'..(-9 iZ4,e r Z d7?'/7Z- i ________

o4a &,i-°7e ñ9-#Pt ___________

/4 I _______ 
_____________

OPERATOR/LICENSE: Amos/1224 WEATHER: 89 F, mostly cloudy with DISCARDED ITEMS:
ESSLIPPORT- Steffler. Ehrgott winds from the southwest a 10mph. /0 .>f,t'&('71 (,/5
NCO: 4t4L -h1 . DOWNTIME:
HPT: -6, fl'j
FWS. Franzen, /c4Q
REFERENCE/CONTRACT iNFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN-13- 000390

REPORT BY: /?' i'7 REVIEWED BY:

TITLE ES TECHNICAL PREPA ER TITLE: ES TEGHNI R.E1W. ____

SIGNATURE: _____________________ SIGNATURE: - .. • .s\DATE._
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ENERGYSOLUTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLDG AID SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Continue direct push activities at boring #C8823. DATE: 06-18.13

LOCATION: "SX" Farm Stage Ill Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT #: 03
U-DIG 13140541

START CARD NO. SE48334 DECOMMISSION NO. AE22134 RWP: CO-762 Rev.3 SJIIII.0080
SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: No HHUCAT#2 HHU C4T#4

Sample #s Interval % ------- 
_____________________

BOREHOLE SUMMARY GEOPHYSICAL LOGGING
1. N/A 

Rorehole# e2.3 Thbing() '2 qfihgs.-S.0 ,i 
Boringli intertol 7pe

2.N/A
Borehole # ________ Tubing ( ) : to ft bgs

3.N/A 
Borehole# Tubing( )@ to flbgc: S.0

3N.'A

at office. Topic: Beware The

____ ii.. p"

Dp 57.-7 d_._s',
ot3'3 La± heel

!°'S -;.-e
ig ,;Y -e

_____ I.
t1°1 /Qe 4C

((fl' Lc - .J
tt(/, Lcr,,i

HaJ ,

— -.- ,

p_- ,'

____ 

.-t- f .eif cI.,J4

.5

, I — '' ci ~ 5 ,/ / . — . ... f

— A , .e -4' /-e
dc

_.T( f';c_

. .t _- -

- tn.t s_ as. a.- c co. a.' to .* a

OPERATOR/LICENSE: Amos/I 224 WEATHER: 77 F, mostly cloudy with a DISCARDED ITEMS
ES SUPPORT. SteJJ7er. Ehrgoti chance of showers and thunderstorms. 5 - fyrn ci ', e 5
NCO: 3/1 1 

DOWNTIME:
1,0

FWS: Franzefl 'I' $'- /Q .? , d. t2. 
___________________

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN-13- 000390

REPORTBY: f7trpi 4 REVIEWEDBY:. 
____

TITLE : ES TECHNICAL PREPARER TITLE: ES TEC'HN/ RE
SiGNATURE: SIGNATURE: - DAfE:_
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ENERGYSOLL'TIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLLNG AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Continue direct push activities at boring #C8823. DATE:06-19-13

LOCATION: "SX" Farm Stage UI Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT #: 04
U-DIG # 13140541

START CARD NO. SE48334 DECOMMISSION NO. AE22134 RWP: CO-762 Rev3 SJHH-0O80.
SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: No JIHVcAT#2 HHUcAT#4ThXW

Sample#'s Interval % 
-___________

BOREHOLE S,VMMARV GEOPHYSICAL LOGGING
1. N/A 

BoreJio1e#ubing(?4?i2q to ic3 / 3 Bot*g# 1nzer-a/ Type
2.N/A 

Borehole 2Y Tubing ® 0 to ft bgs S. U 
2N 4

3.N/A 
Borehole 4 Tubing ( ,i Q; to ft bgr: LU.

_____ _______________ ________ ________________________________ 3K4

TIME_ _____ ____________________ WORK SUMMARY
0700 Safety meeting at office. Topic: Preventing Heat Stress.

C7/5 /,.j , 4/I i4ced S
oO 47' f k.cr' r-' - /' 012 

________

oó _______________________________ _________________

7' CX 5'r'—'- .?(i(/r I.... /
______ , 

V

2qj 
-''-- -'--' 

I9-/2-'
/t? c 5e-' 4 -' ' f., t? i— " rsi - ç/5 "C,eq
ic J ç j -e / 2 : / 

_______________-

'f/c 'p,y(d..'- -e1'f /--- (
Ijl,ç L4I- ____________________________- _________________

j&, .c v n ' ,_ - 't 1 1 , 

- 

•Y7 .1 - 
- f y - , -t / .- -&. .- / c- ' , ç

13& r iv 'r' egi //
- I t4 pl C '1 L .4 a L. ' ' 1 if
1'/Y'e 0 c ~. ?' ..-s/ 'f c' etZ
íl5.!3e,v d-1..-. 12t-i 

_____________

/çg '/ F'er
____ 

7- iIc4p ,f

iç '- ft p7'- 
____________________

OPERATOR/LICENSE: Amos/1224 WEATHER: 73 F, mostly cloudy and DISCARDED ITEMS:
ES SUPPORT.- Steffler. Ehrgott breezy. V1nds from the southwest at 10- C r, i-', It ,', .i'-iNCO:2Z7, zT 15mph. / '

DOWNTIME:
FWS: F,-anzen I R ,4c

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN-13- 000390

REPORT BY: Of tt -' REVIEWED BY: .t 
-

TITLE : ES TEcHN C4 PREP4,ER TITLE: ES TECHNJ REV
SIGNATURE: _______________________ SIGNATURE: DATE: -' -%"à

1006/09 Rev I
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ENERGYSOWTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Continue direct push activities at boring #C8824. DATE: 06-20-13

LOCATION: SX" Farm Stage III Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT #: 05
U-BIG # 13140541

START CARD NO. SE48334 L DECOMMISSION NO. AE22134 RWP CO-762 Rev.3 SJHH-00 _______

SAMPLING SUMMARY SITE/EQUIPMENT 1NSPECTION: No HHU AT#2 HHU C4T#4 H!! UXL#3
Sample li's Interval % r

BOREHOLE SUMMARY GEOPHYSICAL LOGGING
1. N/A 

Borehole # C Tubbig ( Y @ to 1 ft bgs; . . Boring interval T.pe

2.NIA
Borehole # ________ Tubing ( ) ® to ft bgs S. Li. 

2 N/A
3.N/A 

Borehole # _______Tubing ( ) @ to ft bgs: S. U.

TIME WORK SUMMARY
0700 Safety meeting at office. Topic: Construction Equipment Dangers.

07'S' Hd _____________________________________________

o7.fc ci, f— Og, 
-

o S POJ9 * Si- o 
,, 

ic-i t' %,e p 'e C LL
5'1S 7c oet c/e fl,. 11ct'.i5 ,p', - 1-t'--5'. LiL X/

(,gyp A'r 1i/ cci

D''-c pt-
lO1 LStf/1.ep(( cczi 

_____

(io'c f'f;'
')3 ,5._sf ea4 (_e-(, l'.n k

iko Pic '1'

,5,O c'(

Jim (j-. f//O—

i335 L-.'f h,j - e..
___ t-!.

ig6 7L

cZ-.;.- ,p'e
L5io jt - Iejd tc / 'r r4t -----i 1 

frt '/ (ec1

cc' e?,/ i

I(c -r- J,- pye_-
flap 5/

OPERATOR/LICENSE: Arnos/1224 WEATHER: 75 F, mostly cloudy and DISCARDED ITEMS:
ESSUPPOR Egotl

FWS Franzen

REFERENCE/CONTRACT iNFORMATION: TFC-WO-13-2461) DOW-PL-36472-9P2\ ECN-13- 000390

REPORT BY: 0 /'-. ,q -y1 5 REVIEWEDBY:(

TITLE:ESTECHMcALP PARER TiTLE: ESTECH. ALREVJ
SIGNATURE: 

____________ 

SIGNATURE:'-1 .ATE:

10/06,09 Rev 1
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ENERGSOUTJONS [ ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLING ANI) SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Continoe direct posh activities at boring #C8824. DATE: 06-24-13

LOCATION: SX" Farm Stage Ill Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT 4: 06
U-DIG 4 13140541

START CARD NO. SE48334 1 DECOMMISSION NO. AE22134 _________RWP: CO-762 Rey.3 SJ}IH-0080
SAMPLING SUMMARY SITEIEQUIPMENT INSPETION: No IIIJUCAT#2 HIIIJ CAT#4

Sample 4 S Interval %
BOREHOLE SUMMARY GEOPHYSICAL LOGGING

LNIA 

Y to /3Ofts;S.0 
/) Boring# 1nteal Type

.2.N/A
Borehole ______ Tubieg ( ) @ to fi bg s. u 

2 ,V/A3 .N/A 
Borchole # - Tubing ( ) to ft bgs; S. U 

3 N/A __________________________

TIME ______________ WORK SUMMARY
0700 Safety meeting at office. Topic: Make Shift Work Safe Work.

O7
_____________________________________

oo- 4r .cx, Pa #- /?C'f 
______________

fo P 4- e -,

____ 'i- ciie., a--i ai '-'i

oc .c i- L,j ____________________________________c - y; , ;
1L2_ f A4&Y €) ___________________________________

---- r'r-
i3 

._*./.

____ T i/. Tk /-eJ.
9c i-c 7)c Pc 's' 7'y "-

L2LL___ -1 5. 1 k e .. e• e,. J p 
.' — - '

'" 
' 

'—'i'" 
F— /..— t. -e 7 h k f _____

_____ d?._.e Sy/e-- / e. L,._-Qf .e iZ,e-
/3i h- t '- hi'ec —o-- /c ç_.

'-eLf4;-p_I 
______________________________________________

'!ço ott D " /f& - i..— 1tL _L - ' 
, 

1--p dc_''-'i&

153o 'lçp i- cL-il- '.—i / ' S i ('

L,5S1_e'-r cFi'-.- 
-_____ ______

,&30 d _______ __________________________________

/i- e4 
_______ __________ ___

OPERATOR/LiCENSE: Amos11224 WEATHER: 80 F, mostly cloudy with a DISCARDED ITEMS:
ES SUPPORT Steffler chance of showers. Winds from the 0 -

NCO: I .e '1 southeast at 5-10 mph. i e- di
HPT: 7 DOWNTiME:
FWS: Franzen to 2

REFERENCE/ CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN-13- 000390

REPORTBY:0 /'? 111 ° ) REVIEWED BY:
TITLE : ES TECHNICAL PEPARER TITLE: ES TECI-INI L RE'jE WEE
SIGNATURE: -C1,.- -2-'.---7L SIGNATURE:c- , DATE:O \

10/06,09 Rev I
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ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 ofENERGYSOLUTJOVS

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Continue direct push activities at boring lC8824. DATE: 06-25-13

LOCATION: SX' Fami Stage III Soil Water Extraction I EXCAVATION: OAN-13- 0036R1 1 REPORT#: 07
U-DIG# 13140541

START CARD NO. SF48334 DECOMMISSION NO. AE22 134 RWP: CO-762 Rev3 SJHH-0080
SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: )I'/o J HHUCAT#2 HHUC4T#4 ( i

Sample #s Interval %
BOREHOLE SUMMARY GEOPHYSICAL LOGGING

l.N/A 
Borehoie#Cf_ubing aj/jQ tO / f(bgs,S.L1. 7 Boring# Interval 2)'pe

IjVM2.N/A
Borehole # ________ Tubing ( ) Q to bgs S. U.

2 M'A3.N/A
Borehole 41 Thbieg( )( to fthgs; S.C.

0700 J Safety meel

0rc JA-1 5>::

::.

at office. Topic: Working Toge

.57L_ dc
7 - 1- '-ec.v....

'e-, ____

'.e1
-' ,'-.,,

i3a LcicLi, ?7—'

_____ 
I- _-. 1' ?- ' ( _t

?-"° f..-. .t'e - -

r3oS tr o-i._ç/~

)/ü i,-/5 t ,/iJ
e: (

qs' E--- 1
_____

-.---.---

: j .,-j
5i-'Q.-

-T.j 
______

a c -ac k: (L I

e,;e .c -J ,- k -.

— c- (- — I
er /i. 1-A 7x ' -.2
- '. 7 7___L-.i if •7
-- f( "--.-,.—

c7..L.-L.

_. __ -c

e -

OPERATOR/LICENSE: Amos11224 I WEATHER: 75 F, mostly cloudy with a i DISCARDED ITEMS:
ES SUPPORT: Steffler I chance of showers and thunderstorms. J / - /i -it J . -. ~' e'
.h/CO: ,' 14 &-C .'f I Winds from the east at 5mph. C
I/PT: jWNTJME: 

- 4,7ç,a-, -

FWS: Franzen 1 - £' /" 5

REFERENCE/CONTRACT INFORMATiON: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN-13- 000390
REPORT BY'ffa? i4 41i REVIEWED BY: \. 

___________________

TITLE : ES TECHNICAL PREPARER TITLE: ES TEC'HNI L RE
SIGNATURE; (I At ____________ SiGNATURE: ____________ _____ ATE: c- >t -

10i06109 Rev I
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ENERG''SOLUfIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Transport HHUXL 113 to ENW for repair of crossover sub. DATE 06-26-13

LOCATION: SX* Farm Stage Ill Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT #: 08
U-DIG # 13140541

START CARD NO. SE48334 DECOMMISSION NO. AE22134 RWP:CO-762 Rev3 SJHH-0080
SITE/EQUIPMENT INSPECTION: Yes) HHUC4T#2 HilL' C'AT#4

p 
BOREHOLE SUMMARY GEOPHYSICAL LOGGING

I. N/A 
Boring # Interval TypeBorehole # ________ Tubing ( ) @ to ft bgs: S. L'. 

I N/A2.N/A
Borehole # _______ Tubing ( ) @ to ft bgs S. U. 

2 N/A
3 .N/A 

Borehole — Tubing ( ) t to ft bgs; S. U 
3 N/A

TIME __________________ WORK SUMMARY - 
______________

0700 Safety meeting at office. Topic: Uuderstandilg Safety Signs. j.7r per ... — i._. -. e
_____ K 

_____________ _____________________

.IOt (c _- •t' fe-ad )( I_
____ Dc' ----t.-I f- ''I 

_________

____ /_ x
L2±5 L (il 

_____

- , xi.
____ g e--t X L. 

__________________

," - 

_____________________

- I ___________________

___ . ..J/ , .f 7 L- )(1

OPERATOR/LICENSE: Amos/1224 WEATHER: 84 F, partly cloudy with DISCARDED ITEMS:
ES SUPPORT: Steffler I winds from the southwest at 5-10 mph.
NCO: 

tTIME:
HPT 7441
FW: Pranzen

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN-13- 000390

REPORT BY: 2 114 REVIEWED BY: . _________________

TITLE : ES TECHNICA)L PREPARER TITLE: ES TECHNI RE W
SIGNATURE: - SIGNATURE: __________ _______DATE:O

W!06/09 Rev I
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FIELD CLEANING AND/OR DECONTAMINATION PageoI'L

ENERGYSOLUFIONS

PROJECT; c X
LOCATION OF CLEANJNG/DECONTAMINATION; t -'-

THE FOLLOWING EQUIPMENT HAS SEEN CLEANED AND/OR DECONTAMINATED

LIST TYPE OF DETERGENT: LI Non-phosphate Uther s- e e '-1

EQUIPMENT ID NUMBER

j..- / L 3 CLEANING IS NO

LI _____________________ 

DECONTAMINATION LI YES LI NO

LI ____________

DOWNHOLE EQUIPMENT SIZE DATE

___________________________________________ _________ Ea ______________________________ _________________

LI ____ _____________ _______

LI __ _______ ____

LI __ 
Ea _______ ____

LI ____ _____________ _______

LI____________________ ______________ ________

LI _________________________________________ _________ Ea ________________

LI__________________ ____ Ea _______

LI__________________ ____ Ea _______

LI__________________ ____Ea ____________

LI__________ __ Ea _______ ____

REMARKS/OBSERVATIONS:

<)/ f -2o'-l3 ______________________

Person Conducting Cleaning and/or Decontamination Date Reviewed by Date
100609 Rev. U
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ENERGY SOLUTiONS, WESTERN OPERATIONS Page 1 ofENERGYSOLr]TJONS N
DRILLING Afl) SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Transport H}-IUXL 3 to "SX" Farm and resume direct push activities, DATE: 06.27-13

LOCAON: "SX" Farm Stage Ill Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT #: 09
i V-IflG#13140541

START CARD NO. SE48334

SAMPLING SUMMARY

Sample #s Interval %

I. N/A

iN/A

3.N/A

!L 7 L

ac! ,

0700 Safety meeting at office. Topic: Clear The Jam

7C /-/ ac. I e1 - t_

2ii. Thad- -g' ..$K -i'-A )t

____ 2 . .s t X'. -i i_(ceJ )

c Lac 
____

r'e; fr,,r.k1 L p r
rc i LA

L -t' It
' 'Vt

!P' i'"-

l'Ho J Lt+ A
(1c'

i'iç Lef-
i.3o ______

13t.

SITEIEQUIPMENTINSPECTION:()No HH1J'ATII2 HlilJ(,4T#4 #3)

BOREHOLE SUMMARY GEOPHYSICAL LOGGING

Borehole . Wubing (2-4) @ C> 7l bgs: 4 '3' Boring interval Te
1.N'A

Borehole # Thbing ( j ® to ft bgs S. U
2 N/A

Borehole Thbi,g I ) @ to ft bgs; LU

.•1

c C> -

El' '/ 4ctJ'IJ tcY
1

-TLF: iciç-d D

V.,

5;J 2e IL ¼ 7"

LV.-.,

OPERATOR1LICENSE: Amos11224 WEATHER: 91 F, partly sunny with light I DISCARDED ITEMS:
ES SUPPORT Ehrgorl and variable winds. I - "

T2 
DOWNTIME: I S -.

HPT.-
FWS.- Franzen

REFERENCE/CONTRACT INFORMATiON: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN43- 000390

REVIEWED BY: .) jl7
TITLE : ES TECHNiCAL PREPARER TITLE: ES TE
SIGNATURE: SIGNATURE: DATE:

W06/O9Rev1

RPP-RPT-56849 Rev.00 4/21/2020 - 11:21 AM 214 of 432
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ENERGYSOUTJONS 
ENERGY SOLUTIONS, VESTERN OPERATIONS Page 1 of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Continue dircct push activities on boring #C8825 DATE: 06-28-13

LOCATION: 'SX' Farm Stage UI Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT #: 10
V-DIG # 13140541

SAMPLING SUMMARY

Sample #'s Interval %

I. N/A

2.N/A

3.N/A

TiME

0700

o 7 /.5
07

DECOMMISSION NO. AE22 134 RWP: CO.-762 Rev.3 SJIJJ1-0080
SITE/EQUIPMENTINSPECTION: Yes No HIIUcAT#2 HHUATL#3

BOREHOLE SUMMARY GEOPHYSICAL LOGGING

Borehole ________ Tubing Q ' 73 to 21 ~hgs; . Boring Interval 2)pe

Borehole # ________ Tubing ( ) @ to ft bgs S. U. 
M'A

Borehole # ..Tubing 5 to ft bgs; S.0

at office.

c:i- /

1-
64 e..-o--'d rzi- .sx
___i. 11 .i _, ç :r

WORK SUMMARY
Is Responsible For Safety.

If
C

OPEI1ATOR/LICENSE: Amos/1224 I WEATHER: 97 F. mostly sunny and hot. DISCARDED ITEMS:
ES SUPPORT Stfflr -p Winds will be light and variable.
CO: 7/ 

DOT1ME? 
#J- I 3 J'AJc/f P,A-'S

HPT iry 
r

PWS: Franzen 
- _______________________________________

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN-13- 000390

4 

REVIEWED BY: ..

REPORT BY: 

ITLE: ES TEcHNJcAIV 

DATE:
SIGNATURE: _________________________ 

___________________

TITLE:ESTEGHNIC'; PREP 

IGNATURE'—çc

OIQ&09 Rev I

RPP-RPT-56849 Rev.00 4/21/2020 - 11:21 AM 215 of 432
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ENERGYS011TIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of11]

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Continue direct push activities on boring #C8825 DATE: 07-01-13

LOCATION: SX" Farm Stage Ill Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT#: 11
U-DIG # 13140541

sTARTcRDNosE4833: 

N: Yes No !JHUG4T#2 HHcATL

BOREHOLE SUMMARY GEOPHYSICAL LOGGING
I. N/A 

Barehole~ L ?ubing( '/ '$S to ')ftbgs;s.0 I 3 Borng Iateeval Type
2.N/A fNA

Borehole - Tubing ( ) @ to ft bgs S. L. , ,,

3.N/A 
Borehole#Thbing( )@ to ftbgs: SU.

TIME WORK SUMMARY
0700 Safet meeting at office. Topic; Hazard Awareness—The Little Things Count.

1e I Dc p /r.i 6-4 ________O "5 irtte L. 4' /P13 , 7 
_______ ____________

oa i1.e-1 -c A 
.tr.e 

r-7y.7 _______ ___________________

00 
____ ________________________ _________________

i_( -k fc/ t; ch7'- 4
_____ 1p C •- P — 5 '. 1 1' P' .t e — - 

________

O 'fo ±- — x (ic' r)

____________ 

______________

OPERATOR/LICENSE: AiiuosII224 WEATHER: 107 iostisunn IS ED lTMS;
ESSUPFOR7 Steffler hot. Winds will be from the northwest at ) - 1- h "NCO: '4'bc 5-10 mph. 1
HPT; DOWNTIME:
FWS: Franzen / 

—

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN-13- 000390
REPORT BY: (r hq C- REVIEWED BY: 

________

TITLE : ES TECHNICAL PRJ'.4RER TITLE: ES TECHNI L _____

SIGNATURE: __ge7 SIGNATURE: DATE:
10/06/09 Rev I

RPP-RPT-56849 Rev.00 4/21/2020 - 11:21 AM 216 of 432
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ENERGYSOLUFIOVs 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Continue direct push activities on boring #C8825 DATE: 07-02-13

LOCATION: SX" Farm Stage Ill Soil Water Extraction EXCAVATION; DAN-13- 0036R1 REPORT#: 12
U-DIG # 13140541

START CARD NO. SE48334 DECOMMISSION NO. AE22134 RWP: C0-762 Rev.3 SJHH-008
SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: No HHU CAT #2 HH(J CAT #4 HHUXL#3

Sample P's Interval % I 
_____________________________

BOREHOLE SUMMARY GEOPHYSICAL LOGGING
1. N/A 

Borehole ubing ( 4 / O " Y bgs; S.U?. 3 Borin# Interval 7pp

2.N!A fl-..,. LJ\.A
Borehole # _______ Tubing ( ) to P bgr S. U 

2 V3.?!A 
Bareho/e# _______Tubing( )@ 10 flbg Si. 

3y,4

TIME WORK SUMMARY
0700 Safety meeting at office, Topic: PPE—Eye Injury Proteetion. _____________________________________

c;,o ,...

____ 

., 1, w
___ '_d - —z 12y'-

j3o',
____ 

iie - a e .- a J r e, s '-i 4 
_____iJ2c d -. 4 r .- f e - ,- ,- 4 r4 .

jj cc- , ,... 4, 
-

1? '' t ' t e.. ' 12 . , - e
'6?c' £4 4; I 

_________

___ ,s-c-7 4/ , / J / /,Zj ,
______ — ,f .-J ,$ e 

- 7 e Ac /, '- - -

OPERATOR/LICENSE: Amos11224 WEATHER: 106 F, partly cloudy and DISCARDED ITEMS:
ES SUPPORT: Steffler hot. Winds will be light and variable.
NCO: 

DOWNTIME:.
HPT: J £ - 5 4 -FWS: Franzen

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN-13- 000390

REPORTBY: ' 1i- 5' REVIEWEDBY:
TITLE : ES TEcHNIcAL PREPARJ TiTLE: ES TEHNILV EWER
SIGNATURE: -- SIGNATURE: DATE: --

I 0!06/09 Rev I

RPP-RPT-56849 Rev.00 4/21/2020 - 11:21 AM 217 of 432
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ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 ofENERGYSOLUTJO. H
DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RFCORD

PURPOSE: Continuedire.ctpusb activities on boring#C8825 I DATE: 07-03-13

LOCATION: SX" Farm Siage III Soil Water Extraction EXCAVATION: DAN-13- 0036R1 I REPORT #: 13

SAMPLiNG SUMMARY

Sample #s Interval %

I. N/A

2.N/A

3.N/A

0700 Safety meeting

,7/Oj-i.Av-i

_______

- 
__(

"-p

/1

- - 4-,

SITE/EQUIPMENT INSPECTION: Fe No j HHU CAT #2 HHUAT#4cII1L#9
BOREHOLE SUMMARY GEOPHYSICAL LOGGING

Borehoiett 
gg 

Thbing('27t)(d:1i4' to /.C'ftbgs:S.U. 
Bortng# lateri'al 7vpe

J.NA
Borehole #_ Tubing ( ) to ft bgs S. U 

2 N/A
Borehole Thbing ( ) @ o ft bgs: S. U 

3 N A

at office. Topic: Cuts And Bunis.

124d 7Z. /
,Z 7 -i'

t

/..2g_ '

C

OPERATOR/LICENSE: Ehrgottf3llS WEATHER: 101 F, mostly sunny and I SCARD ITEMS:
ES SUPPORT. Steffleç -' hot. Winds will be light and variable. 1 --'
NCO; 

DOWNTIME; /4,. 1 j..ythH jjAJ,

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-NóO DOW-PL-36472-OP-0002 ECN-13- O0O39l

REPORT BY:j/ JA REVIEWED BY: c'L). -

TITLE:ES7'ALP 

SIGThDATEO:e

RPP-RPT-56849 Rev.00 4/21/2020 - 11:21 AM 218 of 432
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ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 ofENERGYSOLUrJOP1S

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURJ'OSE: Continue direct push activities on boring C8825 DATE: 07-08-13

LOCATION: 'SX" Fann Sge 3 Soil Water Exaction EXCAVATION: DAN-13- 0036R1 REPORT # 14
U-DIG ~ 13140541 I

START CARD NO. SE48334 DECOMMISSIONNO. AE22134 I RWP: CO-762 Rev3 SJHH-0080
SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION No HHU CASE#I HHU CAT #2
Sample # 's Intenal %

BOREHOLE SUMMARY GEOPHYSICAL LOGGING

2.N.'A Boreho/e*8825Thbi,ig('2J3O.O (0153 flbgs;S.U. f 3 8oring# Interval 7pe

3.N/A to Jts;S.. 3
4.N/A 

oreI1ole # 'Tubing ( ) to fi bgs: S.U.

TIME WORK SUMMARY
't j4 Safety meeting at ES office, Topic: Employee Responsibility ______________ __________________________

7/ ç Travel to SX-Farm

- t- A 1- 
, -___________________

q-r-- .~'x.
- / J -(-t' 

' L9

e - Z2(

___

i IS S- - c '9 2-. - I- d C e' / e-t /
C33I2 fc C'- /.erf et 1rk ' ' 

'/ 

'

(0 __f- 7 j e7 - •/ J 1h t- L4
lijO LkL.-1_- ___________________,00 

. 
- 

_____________

" L-J (' ' 
_______

______ 

- I - J 
_____________________

L2Q /+'7-, '-e i- c~/i /
r.. L,.- Jr 1,i

(3 c

F 1.30 7—

&_c_ C---

0PERATORJLICENSE; Amos/1224 WEATHER; Sunny 95 degrees 1JISCAKUJ~I) IIEMS
I j lie IES SUPPORT; Amos, Steffler __________________________

/ ,1NCO. Snoo& ,Villarreal DOWNTIM,J ,., /
HPT Mincy,, Clayton 

le~ r-L. /
FWS; Franzan Withrow

REFERENCE/CONTRACT INFORMATiON: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN- 13-000390
REPORT BY: O1, R.EVIEWEDBY: ____ ______ ________ ____

TITLE : ES TEGJ-INIGAL PREPARER TITLE: ES TEcHN!CL
SIGNATURE: 2e'Z_ SIGNATURE: _________ _________DATE:

10/06/09 Rev I

RPP-RPT-56849 Rev.00 4/21/2020 - 11:21 AM 219 of 432
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ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 ofENERGYSOLUTIONS

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Continue direct push activities on bonngC8826 DATE: 07-09-13

LOCATION: "SX" Farni Stage 3 Soil Water Extraction EXCAVATION: DAN-13- 0036R1 I REPORT #15
U-DIG # 13140541

START CARD NO. SE48334

SAMPLING SUMMARY

Sample # 's lnreral %

IN/A

2.M'A

3.N'A

4WA

SITE/EQUIPMENT INSPECTION: No HHU CASE#1 HHU CAT #2 #3'

BOREHOLE SUMMARY GEOPHYSICAL LOGGING

Borehole #c8826 Tubing (2.5 " @ 29.0 to t ft bgs; S 3 
Boring # in/trial Tj'pe

Borehole # _______Tubing ( ) to ft s; S. U 
2

Borehole Tubing ( ) to ft bgs; S. U

Safety meeting at ES office, Topic: Kids and Car Safety

lc' Travel to SX-Fanrt 
______________

9 ce' 4- 7- , •.., - __________________________

) _______ 

4/ / -
2½ t '/fe Qq.7 JJ
LLL - / A - e. rc __________________________________________:/i lt -, 

-- 
p :, - 

_______

L. / . 4- -- -_/ __________

r/i-() 7 - -, p':p -

!,j 

cr i-,.
/L p p2

.i')-9 1-ef-

______ 

';J;

/3 L -t k9at1_-
1 1CiQ a- L-

t,/l*r( iq i-IeTI / H1
gfs-
ico- Hvrd ,1c-i-- L.
ic-Ic (--L.....-

,—c-. t-. -t

l
&iQC? 

k 

_________________________

E&vd Cl('f
OPERATORJLICENSE: Amos! 1224 WEATHER; Sunny 98 degrees DISCAIU)ED ITEMS:
ESSL'PPORT; Amos, Steffler 

__________________________ Q) 61r, //te' (,,t/C'f
NCO. Villarreal DOWNTThIE: Ci) L7
HPT: Mincy, Clayton .- H ' o c
FWS: Franzan Wit/i row $11' /&

REFERENCE/CONTRACT INFORMATION: TFC-.W0-13-2460 DOW-PL-36472-OP-0002 ECN- 13-000390

REPORTBY: 941c JREVIEWEDBY:_,. 
___________

TITLE ES TEHN1CAL P/EPAR TITLE: ES TEC1INIc4
SIGNATURE: J C4A SIGNATURE: ________DATE:

10/06/09 Rev 1
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ENERGSOLUTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of Liii

DRILLING AND SAMPLING (PERCUSSiON) DAILY WORK RECORD

PIJRPOSE: Continue direct push activities on boring #C8826 DATE: 07-1043

LOCATION: SX" Farm Stage 3 Soil Water REPORT # 16

START CARD NO. SE48334 DECOMMISSION NO._AE22134 RWP: C0-762 Rev.3 SJHH-008O
SAMPLINGSUMMARY S1TE/EQIJIPMENTINSPEC HHL'C.4SE#1 HHUCT#2
Sa,,,p/e it s lnterve/ %

BOREH OLE SUMMARY GEOPHYSICAL LOGGING
iN'A

2N/A Eore/jo/et~ C'8826_ Tubing (2,5') 810' ftbgs; S.0 g Borurgl4 Interval Type

3.N/A Borehole # '_Tubing ( ) @ to ft hgs; S. U. 
2 

N/A

4.N/A Borehole # Tubing ( ) @ to ft bgs: S. U.

TIME _____ ______________ WORK SUMMARY _______________________
0700 Safety meeting at ES office, Topic: The Right Way to Use a Portable Fire Extinguisher- Part 1 

- -

0730 Travel to SX-Farm

_____ ~ 
. ,"o, d'J 

__________ _________

o-.j --- 

5 — 5 
- 

,.,' .

c7/5 '-- /''- 
- tC7 ,j * -J i'e *7

_______ ç I —, L.- -I '- c 7' t. "4
.Lc Ii±
1r3-o / h1- 7 7 '- oe
(co 

, 

_______________________ -________

L e 1 4 / 
________________

iL3o /ci,1i
iToO -.'

Ia h f. ' 2
_____ -r .j 

'- c.. r4... . ... -icc 4-1 - 
-'- / '/(,3o d 

___________________

1 
______________________________

OPERATOR/LICENSE: Anios/1224 WEATHER: Sunny 92 degrees DISCARDED ITEMS:
ES SUPPORT; Amos. Ste9ler Windy - P' fr,5

NCO.- . Villarrea! DOWNTIME:
J-JPT- Mincy. Clayton l l• P

FWS: Franzan V//throw 
_______ 

II7 
________________________________

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN- 13.000390
REPORT BY: / t v' t4 L'1 C REVIEWED BY: .

TITLE ES TEcHNiCAL PREPARER TITLE: ES TECHNIC RE EW
SIGNATURE: - SIGNATURE: • '

lO/o609 Rev
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ENERGY 
SowTIONS] 

ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Continue direet push activities on boring #C8826 DATE: 07-11-13

LOCATION: "SX Farm Stage 3 Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT # 17
U-DIG #13140541

START CARD NO. SE48334 DECOMMISSION NO. AE22134 ____ RWP: CO-762 Rev.3 SJH}1-O080 _____
SAMPLING SUMMARY S11E/EQUIPMENT lNSPECTION:J HHUCASE#1 HJIUC'AT#2 (II1{LL)
Sample s Jnieal %

BOREHOLE SUMMARY GEOPHYSICAL LOGGINGl.N/A

2W/A Bo,elo!e #C'8826_ Tubing (2.5) @ Th9.O o / O ftbgs;S.U. 1. 
- 

Boring # In(e,va/ Tppe

3.Ni4 Borehole # _______Tubing ( ) @ to ft bgs: s_U. 
2 

N/A

4N A 
Borehole # Tubing ( )•@ to ft bgs; SU.

TIME I WORK SUMMARY 
_____________________

0700 SafetymeetingatESoffice,Topic:TheRight WaytoUseaPortableFireExtinguisher-Part2
O7" TraveltoSX-Farm 

________________

____ ;T'iit -- (-_c;'_) 
_______

c3c (J
t,.&- i- -i-- d-

' ' 7 _ ~ . 

d - _____________________________ _________3 c' 
'--c_6 _k .r '-ct.15 ______J _G. -1c __________ _________rt 30 < _9_,- 6 - - c,; ' - (, 7 k- 9 - . __________ I_Z_c.1f___r- /_3_-. _________________________________

'?_i$ $e _/-e_ i-e(,_dc_. 
'-_r_ c_-ee-i

1d.- _J5'Ji--f'_-7

_5_ — 7—

F2-3 /f.c-'

HerJ -t'o __
____ 

''' c-—

d ç; 

____________

_ — ____________

OPERATORJLICENSE: Amos/1224 f%VEATHER Sunny 92 degrees DISCARI)EI) ITEMS:
ES SUPPORT, Amos, Sleffler ___________________________j / - '1 1" 7 ,

NC'O. ,Viljarrea! DOWNTIME:
HPT Clayton l..( S. 'CT$
FWS: Froezan Wif/irow

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN- 13-000390

JREVIEWED BY: _c,(' . -

TITLE: ES TECHNICAL REPARER TITLE: ES TEC'HNJa RE!F
SIGNATURE: __±9L_ SIGNATURE: DATE: c'

tO/O60 Re I

RPP-RPT-56849 Rev.00 4/21/2020 - 11:21 AM 222 of 432
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ENERG'SOLUTIQS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLDG AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Continue direct push activities on boring #C8826 DATE: 07-12-13

LOCATION: "SX" Farm Stage 3 Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT # 18
U-DIG # 13140541

START CARD NO. SE48334 DECOMMISSION NO. AE22134 RWP: CO-762 Rev,3 SJHH-00S0__-----.._

SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: Yes HHUASE#1 HHU C'AT#2 (irnuxL#3 '
Sample s Jnzer'al % 

BOREHOLE SUMMARY GEOPHYSICAL LOGGING
IN/A -

2 . .2. Boring # Inter vat TypeBorehole C8826_ Tubing (2.5) /30.0 to / •ft bgs; S. U.

3.N/A Borehole _______Tubing ( ) 10 f bg. S. L 2 
N/A

4.N/A Borehole # Tubing ( ) to ft bgs; S. U.

TIME WORK SUMMARY

0700 Safety meeting at ES office, Topic: Hand Safety / Avoiding Injury

' iJô Travel to SX-Farm.

6e 1 -5X . I - fl€9 ~- 
'- 5X '

&b', t75 - . G, -/o rp

(L - i_ , ______________________________

: o $ - - ( .X , -1 -e , h , C-7?.

i&:, ir1d ci- -'

-------------

OPERATOR/LICENSE: Amos1I224 WEATHER: Sunny 90 degrees DISCARDED ITEMS:

ES SUPPORT; Amos. Steffler ____________________________ /
NCO: , Vifiarreal DO%%TIME: /V/ /4.
HPT: C/alan v ç -t 1' 5- I /

FWS: Franzan Withrow

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 OOW-PL-36472-OP-0002 ECN- 13-000390

REPORT BY: 0 1 1 1 0 REVIEWED BY:

TITLE : ES TECHNICAL PREPARER TITLE: ES TEGHN1c44REEW

SIGNATURE: - SIGNATURE: _________________ _______

I O/06!09 Rev I

RPP-RPT-56849 Rev.00 4/21/2020 - 11:21 AM 223 of 432
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ENERGYSOLLITIONS 
I 

ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE; Continue direct push activities on horing #C8826 DATE: 07-15-13

LOCATION: "SX' Farm Stage 3 Soil Water Exoaction EXCAVATION: DAN-13- 0036R1 REPORT # 19
U-DIG # 13140541

START CARD NO. SE48334 DECOMMISSION NO. AE22134 RWP: CO-762 Rev.3SJHH-0080

SAMPLING SUMMARY SITE/EQUIPMENT NSPETJON No HHU CASE#I HIJU CAT #2 HUXL

Sample #s Jrne,''al 
BOREHOLE SUMMARY GEOPHYSICAL LOGGING

1.NIA
Boring# Interval Type

2.N/A Borehole # C8826_ Tubing (2.5 ) @ 130.0 to 1 .5 ft hgs; S. U. 
.

3.N/A Boreh ale # ________Tubing ( ) @ to ft bgs; S. U 2. 
NA

Borehole # Tubing ( ) ' to ft hgs; S.0

TIME WORK SUMMARY

0700 Safety meeting at ES office, Topic: Ladder Safety-i

77/ç Travel to SX-Farm.

o i''.S 4r /e. t. c/y ' tS.— /
o g4 7

-, . f ,-

_____
____ 'r t- &? 'r—
/'O 1h pb-i' ? £71 . '- '-4 ; A.,(

____ cc h ee-,s-''J - ifC7'
- !XT. tfp .- 7 r- .e

u

,-'-- j i- 1/d. . ,& * -

2. 2 ' 6- - c f / 4 p, ji' Ic -e -r c .i •.. 
7' 7'

______ 

C -- . /c -; If p /' S. 4 .

e f 4 e' - Me . / /- '- 7•- - -, .

_____ rc T-. .-. '- .. e -L

i(s'- 1- ' . I- - -' , f ,,J - __ ,.

___ 7'ii -'e7•

tfa-,d

...........

OPERATORILICENSE: Amos/i 224 WEATHER: Sunny 94 degrees DISCARDED ITEMS:

ESSUPPORTArno.Steffler '' .;z,v

NCO; ,Villarreal DOWNTIME: /

HPT. Clayton C f LI '

FWS; Franzan Withroi

REFERENCE/CONTRACT JNFORMATON: TFC-WO-13-2460 DOW-PL-36472-OP-0092 ECN- 13-000390

REPORT BY: 1 fr' c- Y REVIEWED BY:-. \.L-

TITLE : ES TECHNIçAL,"RPARgR TITLE: ES TEcHNIc4 REVIE

SIGNATURE: C(-.---L. SIGNATURE: . TE: \1, \

tO/0609 Rev I

RPP-RPT-56849 Rev.00 4/21/2020 - 11:21 AM 224 of 432
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ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of
ENERGYSOUJTJONS

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Logging activities for C8823. C8824, C8825, C8826 DATE: 07-16-13

LOCATION: 5X" Fat-rn Staae 3 Soil Water Extraction EXCAVATION: DAN-13- 0036111 REPORT #20
U-DIG# 13140541

START CARD NO. SE48334 DECOMMISSION NO. AE22134 RWP: C0-762 Rev.3 SJHH-0080

SAMPLING SUMMARY SITE/EQUIPMENT INSPECT1ON No YHU C'ASE#I HHU cAT #2

Sample # s lnterra/ %
BOREHOLE SUMMARY GEOPHYSICAL LOGGING

LN/A
Boring# Interval Tt'pe

2N'A Borehole#.il/,4t Tubing( ) (' to ftbgsS.U.

3.N/A Bore/ole#A'/Tubing( )@ to ft.gs;S.U.
2. 't- ', qoø16' 5r

Borehole 4 _Tubing ( .) @ to ft bgs; S. U I 3.

4.

0700 Safety meeting at ES

O73O Travel to SX-F arm.

______

.4-, .' - .. /

_____ ,t f/71/

'' 7?.Z(

- e/7A

___ 
zer

2Zt ________

— &/ t28e9

/ 5 iZ3 seeeI

/ St ________

/ fc___ _rôZA::

WORK SU11MARY

Ladder

-63 ,

e€ ?

64,21 7', 7A-

5ie7 E7(

P11_ ,Z-(

e92G /52S'!'q.
g ..4-7 9 ,

,-Qé /99/1..y j

rg,A.Jp -7 O-O 6

e- 92e /5c7ç &rfr

E~ F/- th

iigY

d

2.

'7ze/ y- 4.

6-

OPERATOR/LICENSE: AmosfI224 WEATHER: Sunny 96 &or.s DISC4RDED ITEMS

NCO: Villarrea. t'-"/',.--',. DOWNTIME

ES SUPPORT. Amos. Steffleç 

:
HPT: Clayton ''" 

'--a

FWS: -ett- Withrow

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN- 13-000390

REPORT BY: REViEWED BY: .j 4u
TITLE : ES TECHNICAL P TITLE: ESTEcHMQ4

__________________________ SIGNATURE: ___________________DATE:SIGNATURE: ________________________ _________________ _______

10/06/09 Rev I
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ENERGYSOLUTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of Lii

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE; Logging acthities for C8823, C8824, C8825, C8826 DATE: 07-17-13

LOCATION: "SX" Farm Stage 3 Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT #21
U-DIG # 13140541

SAM PLJNG SUMMARY

Sample h's Interval %

INU

2N/A

IN/A

4.N/A

SITE/EQUIPMENT INSPECTION; Yes

BOREHOLE SUMMARY

Borehole#________ ) ® to

Borehole # ,,nbing ( ) @ to

Borehole # Af,,Tnbing ( ) ® to

0700 J_Safety meeting at ES office, T

073O }_Travel to SX-Faim.
c -j A/O
-

/e'Z- 7 7

- ,,',:

The Hazard Ratinq NFPA Diamond

I

j 4#1 
HHU CAT #2

GEOPHYSICAL LOGGING

ft bgs; . , 
Boring 6 interval Type

ft bgs; S. U. 
2.

flbgs; SU.

OPERATOR/LICENSE: Amos/I 224 WEATHER; Sunny 96 degrees I DISCARDED ITEMS;
ES SUPPORT; Amos, St6ffler, Ehrgott ,Icayan ________________________________
B/CO. ,Villarreo! DOWNTIME: 

'

HPT. Clayton ,o, '" 7 I
FW& Franzan Witheow I 

___________________________

REFERENCE/CONTRACT INFORMATION; TFC'-WO-13-2460 DOW-PL-36472-OP-0002 ECN- 13-000390

TITLE; ES TEC

REPORT BY; 77 REVIEWED 

ç -''-s7

TITLE : ES TECHyJCALPJEP$ 

I SIGNATURE:' 
________

SIGNATURE; ______________ 

________

10/06/09 Rev I
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ENERGYSoLUTIO)j 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

D1ULLH'.G AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE; Logging activities for C8823, C8824, C8825, C8826 DATE: 07-18-13

LOCATION: "SX" Farm Stage 3 Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT 4 22
_____________________ _________ __________________J_IG # 13140541

START CARD NO. SE48334 DECOMMISSION NO. AE22134 J_RWP: CO-762 Rev.3 SJHH-0080 ______

SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: No IJHUCASE#1 HHUCAT#2
Sanple # Jntemsl % 

BOREHOLE SUMMARY GEOPHYSICAL LOGGINGIN/A
Bos'isg # Interval Type2.3//A Borehole #n/a Tbffig ( ) Ia ft bgs; S. U. 

,cz 'rs d JI'S
3.N/A Borehole 4 _n/a_Tabhsg ( ) @ to ft bgs; S. U. 

2. 744.N/A Borehole B _js/a_Tubing ( ) @ to ft bgc; S. U

_________ ________________________ ___________________________________________________________________ 4.

TIME WORK SUMMARY 
_____

0700 Safety meeting at ES office, Topic: Flammable Liquid safety
Travel to SX-Farm. &I/ &E—' 5)(I6 i'— Lo 'iq

,~-7' , /
- Zgd__/ #M 7Z
- ,- . ÔLI Yh' M'/ __________

&T-? i,€' t7L' / JjJ ,5j2' _____
— &/ J-e P' e# 574a( 3 t 'jj/ a2

/ie#i t'- -'.,q1"s , 4rl

— .e ,'iS /4J ~..4-# 4/,
___

OPERATOR/LICENSE: Ainos/1224 WEATHER: Sunny 98 degrees DISCARDED ITEMS:
ES SUPPORT; Amos, Ehrgott,Jcayan ______________________________
NCO. ,Villarreal DOWNTIME: ,f k2-
HPT. Clayton 9S-' .t

FWS: Franzan Withrow 
' t.!'

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN- 13-000390

REPORT BY: REVIEWED BY: v' 
________

TITLE:ESTEAEPARER
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ENERG\SOLUTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of Lii]

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Logng activities for C8823, C8824, C8825, C8826 DATE: 07-22-13

LOCA11ON: "SX" Farm Stage 3 Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT #23
U-DIG# 13140541

START CARD NO. SE48334 [ DECOMMISSION NO. AE22134 RWP: CO-72 Rev3 SJHJi-0080
SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: Ye HHU C'ASE#I HHU C'AT#2
Sample # s Interval % 

BOREHOLE SUMMARY GEOPHYSICAL LOGGING
IN/A

2.N/A Borehole #n/a Tubi'g ( ) @ to ft bgs: S. LI. 
, 

9.23 
Iital_

3.N'A Borehole # _n/a_Thbing ( ) @ to ft bgs; S. U. 
2.

4.N/.4 Borehole # n/o_Tubing ( ) to ft s; S.0

TIME WORK SUMMARY 
_______

0700 Safety meeting at ES office, Topic: Back Injury Pre'ention

S. lcayan Travel to SX-Farni to support Gamma logging activities. 9 ;z 2?
) ç.c ENW practice cementing. 5. e '' .d1 .'/c '• a- tcL , -e S

______ / a a - -' 
________________

.1' 
--

2..#SIc}I.d 4,( ,t 
C

i1 — k

t:--f_ d A,c7-.

iv-i-p:®5i_ fo.e/ i5'2 i 9c .- r -t he

___

.1- - 

.1 - i-'--- . - 
- 

4 - 5, A 7-
_______ 

- 7

—

OPERATOR/LICENSE: Amos/1224 WEATHER: Sunny 98 degrees DISCARDED iTEMS:
ES SUPPORT. Amos, Steffler, lea van _____________________________
NCO: , Villarreal DOWNTIME:
HP?'. Clay/on

FWS: Franzan Wit hrow

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN- 13-000390

REPORT BY; L-,f _5 REVIEWED BY: \ '.\3 jf'
TITLE : ES TEcHNicAL PREPARER TITLE: ES TECHNIC REJ EW
SIGNATURE: C SIGNATURE 

- O/06/O9vt
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ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of LIIIENERGYSOLIJTIONS ii
DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Logging activities for C8823, C8824, C8825, C8826 DATE: 07-23-13

LOCATION: "SX" Farm Stage 3 Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT #24
U-DIG 0 13140541

SAMPLING SUMMARY

Sample Is Interval %

IN/A

2N/A

3J,t/A

'IN/A

SITE/EQUIPMENT INSPECTION: YesL

BOREHOLE SUMMARY

Borehole On/a Tubing ( ) to

Borehole 0 n/a Tubing ( ) to

Borehole 0 _n/o_Tubing ( ) @ to

0700 Safety meeting at ES office, To
C) 730 5. Tcayan Travel to SX-Farm to
C fc* ENW practice cementing.

/2CC /C4fli-1

6-p

DC-

1' e

J5jE#I HHU CAT #2 HHUXL#3

GEOPHYSICAL LOGGING

Boring I Interval 2)pefibgs;S.U. 
LC1$2Y jg-2--tO

C-c,..-, 5
fibgs;S.0

fibgs; LU

pport Gamma logging activitiea. su, C 9 97

p m / - a r

C Qc-2c/ (ca-cn.4o

OPERATORiLICENSE: Amos/1224 WEATHER: Sunny 98 degreca I DISCARDED ITEMS:

ES SUPPORT; Amos, Steffler, Icoyon ________________________________I

NCO: , Vi//orreal DOWNTIME:
HP]': Clayton

FWS: Fronzon Withrow 
I

REFERENCE/CONTRACT INFORMATION: TFC-WO-I3-2460 DOW-PL--36472-OP-0002 ECN- 13-000390

REPORT BY:/ 0- 
/t 4t 7 J REVIEWED BY

TITLE: ESTECTITLE : ES TECHNICAL PRE

SIGNATURE: z-41 SIGNATURE:
___________________________________ 10/06/09
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ENERGYSOLUTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of Eli

DRILLJNG AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Logging activities for C8823, C8824, C8825, C8826 DATE: 07-24-13

LOCATION: 'SX" Fam Stage 3 Soil Water Extraction EXCAVATION: DAN-13- 003 6R1 REPORT # 25
U-DIG # 13140541

START CARD NO. SE48334 DECOMMISSION NO. AE22134 ____ RWP: CO-762 Rev3 SJ}DI-0080 _______

SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: Yes No HHIJ CASE#1 HHU CAT #2 IIHUXL#3
Satnple #v Interval % 

BOREHOLE SUMMARY GEOPHYSICAL LOGGING -
IN/A

Boring # Interval Jype2.N/A Borehole #n/a Tn/nag ( ) @ to ft bga; S.0 ,ç, .,
3.N/.4 Borehole # a/a Tubing ( ) @ to ft bga; S• U. 

2
4.N/A Bot-ehole# _jr/s_Thbing( )@ to ftbga; S.0

TIME WORK SUMMARY
0700 Safety meeting at ES office, Topic: Welding- Physical Hazards.

Ga73p Travel to SX-Farm for pre-job and to support Gamma logging activities.

5- jm 4 , S 3'.--.Thñ' 4 -5
pg ___- _u' O4J c9,2s

cm- r .2. e' P4g. #-n 77.t.f& 
&9?91/'I -e//. 

__________________

/3 pp t q 9c). 0 ________________________________
___________

/Zb ce/< Ai- £Xi r ,'*i £i27 2eL iLAC ffi
____ Z'___7X- /9Q,fl. 

________________

+atx ,- ,J 19ie re4ç
-77' 1'11eJ.
EReØ 2"/ hiPi

OPERATOR/LICENSE: Amos/1224 WEATHER: Sunny 98 degrees DISCARDED ITEMS:
ES SUPPORT. Steffler, ,Ehrgott ______________________________

NCO , Villarreal DOWNTIME:
HPT Clayton

FWS: Franzan Withrow

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN- 13-000390

REPORT BY: 4-i7 REVIEWED BY:
TITLE: ES TECHNICAL°REP4RER TITLE: ES TECHNI ZE
SIGNATURE: SIGNATURE: I'
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ENERGYSOLUTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of [I]

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE Gamma Logging activities for C8826 DATE: 07-25-13

LOCATION: "SX" Farm Stage 3 Soil Water Extraction EXCAVATION: DAN-I3- 0036R1 REPORT #26
U-DIG # 13140541

START CA NO. SE48334 DECOMMISSION NO. AE22134 CO-762 Rev.3 SJHH-0080
SAMPLING SUMMARY SITE/EQUIPMENT 1NSPECTION:tNo HHUCASE#1
Sample # t Itt Eerval % 

BOREHOLE SUMMARY GEOPHYSICAL LOGGINGINJA

2.N•'A Borehole #jt/a_ Ttebing ( ) @ to ft bgs; S. U. 
&0g # Iatenal Th,r

3.N'A Bore/tale 8 _tt'a_Tubing ( ) @ to ft bgs; S. I 
24NA 

Borehole 8 a/a Tubing ( ) @ to ft bg; S.U.

TIME WORK SUMMARY __________________

0700 Safety meeting at ES office, Topic Eye Protection

tY75 Travel to SX-Fann for pre-job and to support Gamma logging activities.

67 
________

___

/ Z ' _L99 ,4 7Z7L /%
LifZL ~ri 4-*ti5' L r 9 o 6q . ________

72? 'Z1F 2'Y d4' -z, /Q,AJ4 £IL1,4
.11 /_____ 

a 7 i#Z4__Zø'±4__-z__/, - . • _____________

— 7t-Zo9/41q4tJ4J

L2 _ 4ec-'4iV4iX— _ b
L )fte/U ,4 __________________

_____ '

OPERATOR/LICENSE: Amos/1224 I WEATHER: Sunny 98 degrees DISCARDED ITEMS:
ESSUPPOREhrgoU 

DOWN11ME;
HPT Clayton I
FWS_F,anzan,Withrow J_ 

______ __________RE8'ERENCEICONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN- 13-000390
REPORT BY: REVIEWED BY: cL
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ENERGVSOLUTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page! of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: ES drill crew stand-by for Logging data review DATE: 07-26-13

LOCATION: "SX" Farm Stage 3 Soil Water Extraction j EXCAVATION: DAN-13- 0036R1 REPORT #27

_______________________________ 
LU-DIG # 13140541

START CARD NO. SE48334 DECOMMISSION NO. AE22134 RWP: CO-762 Rev3 SJHH-0080 ______

SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: Yes HIJU CASE#1 HHU CAT #2 HHUXL#3
Sample # ' Interval % 

BOREHOLE SUMMARY GEOPHYSICAL LOGGING
IN/A

- Boring # Interval Type2.NA Borehole#n/a Thbmg( ) @ to ftbgs;S.U.

3.N/A Borehole # n/a Tubing ( ) @ to ft bgs; S. U 
2

4.N/A Borehole # n/a Tubing ( ) 7 10 ft bga; LU.

TIME WORK SUMMARY
0700 jfety meeting at ES office, Topic: Your Hearing: Keep it for a Lifetime

ES drill Crew stand-by for SX- Farm logging data review by WRPS management.
________ ES drill Crew Travel to ENW to trouble shoot hydraulics on HHU Rig #4

i,--

f M( 4I h .- 
1,/_.,.ec

?:YLc_,. sT''u 6...//d,
i5 ed scii- 

_____ ________

OPERATORJLICENSE; Amos/1224 WEATHER: Sunny 98 degrees DISCARDED ITEMS:
ES SUPPORT, Amos, Steffler 

______________________________

NCO.- , Villarreal DOWNTIME:
HPT- Clayton / / 4 •,,,FWS. Franzan, Wiihrow

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN- 13-000390

REPORT BY: O (t 4ç -f REVIEWED BY: L-ss&
TITLE : ES TECHNICAL PREPARER TITLE: ES TECHNICAL RE W
SIGNATURE: C -6'. €Z--= SIGNATURE: 

• -ATE:

10/06/09 Rev I
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ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of [I]ENERGYSOLuTIONS

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: ES drill crew stand-by for Logging data review, Stage piping and support equipment. DATE 07-29-13

LOCATION: "SX" Fa Stage 3 Soil Water Exaction EXCAVATION: DAN-13- 003R1 REPORT #28
U-DIG # 13140541

START CARD NO. SE48334 DECOMMISSION NO. AE22134 RWP: CO-762 Rev.3 SJHH-0080______
SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: Yes Hill! CASE#1 HHU CAT#2HHUXL#3
Swnple # n Ji,terval %

BOREHOLE SUMMARY GEOPHYSICAL LOGGINGIN/A
Boring # Jot tn'ol Type2.N/A Borehole # - Thbiog ( ) to ft bye; S. U.

I.
3.N/A Borehole # _______Tvbiog ( ) @ to ft bye; s.0 I N/A

2.
4./CA

Borehole 6 _______Tvbheg ( ) @ to ft bye; S. U.
3.

TIME WORK SUMMARY
0700 Safety meeting at ES office, Topic: Saving Lives with Lockout Tagout
ai° S7anJ__- bwI__-e/fLsx ___________

Ia It'h _____________________________________________

5J'j4, ,ç.... /.s 
,' ( .-,e.Jl, 1': _____

i('5 t'.td ________ ________ _______ _______________

*. t31psJ --

______ 
. L-t. d..d .)( - • . _____________________

OPERATOR/LICENSE: Amos/1224 WEATHER: Sunny 98 degrees
ES SUPPORT. Amos, Steffiet-. Simpson ____________ _______________

HPT Clayton 

ITEMS:

NCO; ,Villatseal

FWS; Fransem, Willie-ow _________________________________ _____________________________

REFERENCE/CONTRACT INFORMATION: TFC-WO-I3-2460 DOW-PL-36472-OP-0002 ECN- 13-000390
REPORTBY: O(i.t Fkt'-f REVIEWEDBY: -Ls _____

TITLE : ES TECHNICAL PEPAER I TITLE: ES TECHNIC 
DATE: -%j

SIGNATURE: C C4IZ SIGNATURE:'— __________ ______

10/06/09 Rev I

RPP-RPT-56849 Rev.00 4/21/2020 - 11:21 AM 233 of 432
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ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 ofENERGYSOLUTIONS

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Begin decommissioning and well installation DATE: 07-30-13

LOCATION: 'SX' Farm Stage III Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT #: 29
U-DIG#13140541 I ______________

START CARD NO. SE48334 DECOMMISSION NO. AE22134 RWP CO-762 Rev.3 SJHH-0080
SAMPLING StIMARY SITE/EQUIPMENT INSPECTION: Yes Jfff_CAT#2HIIUCAT#4 HHUXL#3

Sample #s Interval %
BOREHOLE SUMMARY GEOPHYSICAL LOGGING1 N/A 

__-.. Boring It Intervel Type2. N/A Borehole It Tsbiag ( ) @ to ft bg: S. U
iN/A3.N/A

4. N/A Borehole It Thbing ( ) to ft bgs S. U. 
2 N/A

Borehole It ________Tsbitg ( ) @ to ft bgs; LU_______ _________________ _________________________________________ _______ 3N/A

TIME WORK SUMMARY ______________ ___________

0700 Safety meeting at office. Topic: Understanding Safety Signs. 
_________________ _________

0730 Msi 1-e,' 
______ _______________________

A '— I/
____ t__F7 

__________ _______

t23o cr4 I.. — g c. 7 ______ ______________________

OPERATOR/LICENSE: Amos/!224 WEATHER: 94 F, partly sunny. Winds
ES SUPPORT. Steffler. Ehrgorl, SimpwiH be light and variable

jSCDITEMS:

NCO: 
DOWNTIME:

HPT:e 
/1,4FWS:Withrow _i-a c-i— _____________________________

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN-13- 000390
REPORT BY: I (si I REVIEWED BY:

PARER I TITLE: ESTECTITLE : ES TECHNIC
SIGNATURE: ______ _____________ SIGNATURE:

10/05/09 Rev I

RPP-RPT-56849 Rev.00 4/21/2020 - 11:21 AM 234 of 432
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ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of111ENERGYSOLuTIONS

DRILLDG AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: If support is available begin decommissioning and well installation of#C8825 DATE: 07-31-13

LOCATION: "SX" Farm Stage III Soil Water Extrac' EXCAVATION: DAN-13. 0036R1 REPORT#: 30
U-DIG# 13140541

START CARD NO SE48334 DECOMMISSION NO. AE22134 RWP: CO-762 Rev.3 SJHH 008
INSPETIONo ffHHU cAT#2HHUAT#4

Sample 's Interval %
BOREHOLE SUMMARY GEOPHYSICAL LOGGING

£1

BohoI # sbing ( 0 i:f jt bgs; s. 3 Boring # Intrvoj 13'pr
3. N/A
4.N/A Bo,ekolc#gTsbing'I@ '3 to 0 fibgs LU 0

2 N'A
Borehole # ________Tsbing ( ) @ to ft bgs; S. U.

_________________________ ________________________________________________ 

3N/A

TIME WORK SUMMARY
0700 Safety meeting at office. Topic: Why Wear Hardhats.

--___-----------

____ ç, 
___ _________________ _______________________

S
fO £ 

. 

, .1 _________________________________ _____

' çj t .4 a- & 
/ ____ — 

4 4)-~qi_ c - z s m ± - - — — a a' .-'iS
? e1/( /'.24'

_____ Rcr 
_______________ __________ ____

-

agc
___ _______________ ______

_____ 
' $slP i'-. ii 2 

' ' 7,, -a- .. 3d'-
i3g 2.-7- "s ,5' 1, c -j$ ?' J. -, — a- a- 

_____________________

____ 7a- a1 f -.'a/ —
i'.

/(,o'c 
______________ _________

I3o t,d 'h;,f- 
_________________ __________ _______

OPERATOR/UCENSE:Amos/1224 I WEATHER: 9SF, partly sunny. Wmds DISCARDED ITEMS:
ES SUPPORT: Steffler, Ehrgo€t, Simpson will be from the north at 5-10 mph
NCO: '.e1

HPT:1,'c0ey I 
-_r 

______________

DOWNTIME:

FWS: Witheow

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN-13-000390
REPORTBV: Oft' ii 144425 [ 7IEWEDBY
TITLE : ES TECHNICAL PREPARER TITLE: ESTEC
SIGNATURE: 4- SIGNATURE:

10/06/09 Rev
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ENERGYSOLCJTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 ofjjJ

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Begin well installation in boring #C8I26 
DATE: 08-0143

LOCATION: "SX" Fasm Stage Ill Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT #: 31
_JJtDIG_# 13140541

START CARD NO. SE48334 DECOMMISSION NO. AE22I34 JjW!ICO.76l Rev.3 SJHH-0080
SAMPLING SUMMARY SITE/EQUIPMENT INSPECZ7JesN HHUCAT#2 HHUCA7#3

Sample #'s Inlerval %
BOREHOLE SUMMARY GEOPHYSICAL LOGGING

2. N/A Borehole # C Tubing @ /511 to 0 ft bgs; Boring 4 Intennl Type

4N/A Boreho/e#L Tubing Q..A)@ 0 to 15'tftbgs s.ti ' 
Nc:fl;211 -½ 1c3 r, g 2 /A

_______ Boreho1e#84Tubingi't4$ 0 to q3fib4s; s.0 .3 3N'A

TIME WORK SUMMARY _______________________________0700 Safety meeting at office. Topic: A Single Second. ____________________________________________________________
O7SO ftnI ia Sic 

_______ ______

___ nr -

sfiu/ A// 2-Yr ,°-pa± . 
____________

ZLL /,. . t-... it . ;i-~ pj' ______

!MS_4o.. back- h...,J_ ,iq:ti 
____

JP Lkah

rSta5JT1et/ s-.-, fr/-s /rr,i 7- r. .o __________ _____________

it_' 
/

/fl'. tiLtiri t-_cP-C..c
'ta' t't? frtrZ_ _t-' 

_________ ________ ______I h; Cr
t—crjr /.ffed tti-t( --e ;.,'iii2/e tire

___ jjkid ____________________

OPERATOR/LICENSE: Amot/1224 WEATHER: 91 F, partly sunny. DISCARDED ITEMS:ES SUPPORT: Sieffler, Ehrgott, Simpson Possibility of showers or thunderstorms
NCO: flt I3'NTIME: IHPT:3eFtZ j.c h flcFFWS: Wiihrow

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN-13- 000390
REPORTBY: 4(iws 4 iflc REVIEWEDBY:j'a__
TITLE : ES TECHNICA4 PREPARER TITLE: ES TECH/'/I L VIEWER
SIGNATURE: V -.n_ _________ SIGNATURE:
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ENERGYSOLUTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Begin well installation in boring #C8823 _TE:08-05-13

LOCATION: "SX" Farm Stage III Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT #: 32
U-DIG # 13140541

START CARD NO. SE48334 DECOMMISSION NO. AE22134 RWP: CO-762 Rev.3 SJHH-008
SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: HHU CAT #2 HHUCAT#4 HHVXL#3

Sample #'s Interval %
BOREHOLE SUMMARY GEOPHYSICAL LOGGING

I. N/A 
i57 g'Z Bo.-isg# Zsterso1 Type2, N/A Borehole #C 8 Tsbisg(1../8,) @ Ito ftbgs;S.0 

".

Borehole # _______ Tsbing (.Z) to 14ftbgs LU 
25/A

__________________ 

tBorehok#"Thbfrse( )@ to fibyt; S.0 
3N/A

WORK SUMMARY _______________________

£.1ILI Safety meeting at office. Topic: Laser Safety. ______________________________

Li_ i1s-zI ,- t', 
_________ ___________

____ .- cx- j,-.'----_-f- 
_________________

1LS_ ,4e.. i's-s C /?cP T 
____o 7M ..-i- / t7 _______________

#'.,- ''- 
'-- C

4 * - -y - A )'- . a' I - e-, 6gjc ,
___ 7t 4-'-'4 -,'V 9' 

_____________ ___

llt .a; -t4) ss el ±- Co e 4 C-
'a'- .'I..' d i& - 

--- 'rt •-

____ ,ç. as-t,- c- 4 es-f i93.1
1I# .4 

________________________ _________

i ii i4-

,

OPERATOR/LICENSE: Amos/1224 WEATHER: 96 F, mostly sunny. Wi1 DISCARDED ITEMS:
ES SUPPORT: Steffler, Walkup, Simpson will be from the south at 5-10 mph.
NCO; Z? 2 'I DOWNTIME:
HPT.-'',s, *. j.cA' ncr

14 _______________________________

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN-13- 000390
REPORTBY: Of'r' *1 #'ll.i'i '5' REVIEWED BY: ' 

-
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ENF1aJTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of LIII

DRILLING AN]) SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Begin well installation inboring~iC8823 DATE: 08-06-13

LOCATION: "SX" Fann Stage III Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT #: 33
U-DJG# 13140541

START CARD NO. SE48334 DECOMMISSION No. AE22I34 RWP: CO-762Rev.3SJHH-OOSt)
SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: (5) No JIHUCAT#2 HHU CAT04(

Sample 0's Interval %
BOREHOLE SUMMARY GEOPHYSICAL LOGGING

2. N/A Borehole ______ Tubing ( ®' W to ft bgs: . 3 Boring 0 Interval 7pe
IN/A 1.NM
4.N/A Borehole# ______ Tubrng( )@ to ftbgs SU 

2N/A
Borehole 0 ' Tubing ( ) to ft bgs; S. U 

3 NM

________________________ 
WORK SUMMARY

¶fq Safety meeting at office. Topic: Nitrogen Safety. ____________________________________________________________
OSVo I1ctc/ tt'.

ti&1$ $r Sk t-att-...r r'-"
01t5 ñcrc ps-s clt-€, jo- p t f( r-.ds .nnd cei& t,.. t I / i'c rh pled.

LrJ 
t' t-.ee II&tC ci 

.- 
4z- ,q Laa'f boei4- 7t7s A-'i0. c4

____ :u5F 7'JOj#et.YeJ t-- ,e..-t -s __________________

ofl4L 7>, e' Lotatt c.-od's' 
g4 

1- 't6 r/'z,.o t s4e'_
______ '7~f e—.J ,. •Pa-,.---C1
cML_inhr .-stac .±.i r11 t0 123 .'s'I ,s&/Qfl' ;n,gg -r k -Lanc,
Ø'P fir Ct. c'Tt-'y c0- ,CCr--
/lns- Rcj- •i-i c,'ie. Cn/fpJ ?Coc-QE 4cn* cetenn"5
______ g' ALt ic.0 s-I Lo..-a 'c' .nas'd .e I'z# pt -e ,p .,y4,n r-q aSy tI._
____ /n_fl.e n.,c'n.,s.,,. 12fr-e_t,o__rD---sc__ _____'45 R€1 rruA) __________________________
iuL , ;t, s#t/a, r-rady 1a do
tin i1.----th,3 'S—.---a)y 4 c fln-tot ;. .rk. ______1:1_A .tt, —J eu1 tx//n ;s., q4,. °'r-'
lijo 1L~a.
/goc- -r Fe -& Ag -e..e— en.t._- A

OPERATOR/LICENSE: Amos/1224 WEATHER: 98 F, sunny and hot. Winds DISCARDED ITEMS:
ES SUPPORT: Steffler, Simpson will be from the south at 5mph. ; %. f,. g Xe 1'>"NCO: 

DOWNTIME: 
r

FWS: Wit/irow
REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-'PL-36472-OP-0002 ECN-13- 000390
REPORT BY: . 11 a-, c REVIEWED BY: Sis______
TITLE : ES TECHNICAL PREPARER TITLE: ES TECHNIC4I(fffIEWa
SIGNATURE: 4TC,-A4 a -.--z. SIGNATURE: fl L'a DATE: )-'

10/06/09 Rev I
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ENERGYSOLUTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of Lii

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Begin well installation in boring #C8823 DATE: O807-13

LOCATION: "SX" Farm Stage III Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT #: 34
U-DIG/I 13140541

START CARD NO. SE48334 DECOMMISSION NO. AE22 134 RWP: CO-762 Rev.3 SJHH-0080
SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: Yes No HHU CA T#2 HHU CAT #4 HHUXL#3

Sample Ii's Interval %
BOREHOLE SUMMARY GEOPHYSICAL LOGGING

2. N/A Borehole # ( flYTsbing ( ') @ to J'3 fi hg; . 

IN/A 
htten'al Typr

4/ Borehole#Tsbing(,1 '3I.to 'ibgs S.U' 
' 2NU

Borehole 6 ________Thbhsg ( ) @ to ft bge; S. U.

0530 Safety meeting at office. Topic: Vacation Time.

i'o cr

G.'5 c.-
7 

j, ..-.e 1ss

(L( 5,4- c-.e

.k

_-1- &. /..c #'-i #h

/'li'

I

a 't 'co ' k '- s' 1' 7

i.e -

/-1esJ •t-,

rule iA 4;

. -.5

a

/a-ri 5.1• _.(( . t3

12i1(f(

OPERATOR/LICENSE: Amos/1224 WEATHER: 97 F, mostly sunny and hot. DISCARDED ITEMS:
ES SUPPORT. Sleffler, Simpson, Wa/Imp Winds will be from the southwest at 5
NCO: Ais/5 mph.

HPT: Qe. DOWNTIME: I
FWS; Withrow ,'es . C 3 / y
REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN-13- 000390

REPORT BY: 0 / I 1 1' frt' p5 REVIEWED BY:
TITLE : ES TECHNIC/S PREPARER TITLE: ES TECHNIC REcI 

DATE: R -SIGNATURE: eA- SIGNATURE: ___________________ ________

10/06/09 Rev 1
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ENERGYSOLUTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 o1jI

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Begin well installation in boring #C8 825. DATE: 08-08-13

LOCATION: "SX" Farm Stage Ill Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT 4: 35
U-DIG 4 13140541

START CARD NO. SE48334 DECOMMISSION NO. AE22134 RWP: CO-7fl2Rev.3 SJHH-0080

SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: 9 No HHIJC4T#2 HHUC'AT#4 HJIUXL#3

Sample h's Interval %
BOREHOLE SUMMARY GEOPHYSICAL LOGGING

Borehole # fi bgs: . 
Boring 4 Inlerval Type

3.N/A
4 N/A Borehole 4 ________ Tubing ( ) @ ,,Jo fi bgs S. U.

Borehole 4 Tubing ( @ I3 go/2t.535e1 bgs; S. U 3 
SN/A

TIME WORK SUMMARY

0530 Safety meeting at office. Topic: Concrete.

05ff Meal f, c,n—P 9fl. Ic' ItCE

o 63° -r 5[4-c (sxD -J ; c- .fl'c-7-- k - 4.-; a 1Sf'
____ j...t-4 flCe 5 5Cwet1s.. .' r4- c/my /1a-'---e tc'

_____ $cC "M r4..c pstc—n

7730 Rcri s-., £f~.e / s-° ' - "3 ac...-/ *iat 'ec, c9 2S

____ 10 ? r,'...c.i i°nfrpyae kc,ec-k c- r ?.
sc r -t. Sc0 I e —

Olaf slLee roc-(1 .- 5 r 'w*fe.-.'p( i--epA p la Je.r-
____ e ,oieI p'e. aee-d set- eScnAcJ'/- and CancC
0737 Tif /a- at- ~'o-.fo 0.-k ,--.5-r (.a... i.iteatj S4vffee

, .tS-tgn, e c_ -e -y u-a - 
1y 

o e e- nt e -r -end d0 r.4..

_______ C.e n-i .e.,. ,.-, ,-irc-a- ,k5 ke 4' r £-s---e r- -e tsor .-4 u--es 7T

bii f'zgie_h, a/f , c .- e p A1 +-. .. ..nr .'., 7* e a-t.,i.nJsu,.r
(tOO /fe,,j ]-p 1C(/ sr0 by 1E4t-t— £20i.-n o
flop- — - I F IIr 0-' .,,t'-tC. c- • a. C4
____ itni

I. ,-t-o-''gs n-ic-u-act r, cn,zS. 
-g

___ /3L eu--5 lit add 4esa-y'onf'e-t.

OPERATOR/LICENSE: Amos/1224 WEATHER: 95 F, partly sunny. Wind, DISCARDED ITEMS:
ES SUPPORT: Steffler. Simpson will be from the south at 5-10 mph. L_4' I qt,.,,1 &. gi' 4 . r
NCO: DOWNTIME:

FWS:Withrow1 A.'of' 7.3' -
REFERENCE/CONTRACT INFORMATION: TEC-WO-13-2460 DOW-PL-36472-OP-0002 ECN-I3- 000390

REPORT BY: C(t".i r*nt c- 5' REVIEWED BY: 'ta-. 
-

TITLE :ES TECHNICAL PREPARSR TITLE: ES TECHNIC RE W

SIGNATURE: (9 ,e,., 4..iu-j9 SIGNATURE: trj 

- t
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ENERGYSOLUTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of L 111

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Continue well installation in boring #C8825. DATE: 08-09-13

LOCATION: "SX" Farm Stage Ill Soil Water Extraction EXCAVATION: DAN-13- 0036k! REPORT #: 36
U-DIG # 13140541

START CARD NO. SE48334 DECOMMISSION NO. AE22134 RWP: CO-762 Rev.3 SJHH-0080
SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: HHUCAT#2 HHU CAT#4

Sample 's Interval %
BOREHOLE SUM GEOPHYSICAL LOGGING

2. N/A Boring h Interrnl Type

Tsbing(') io s,u 2'u3 
2N/A

Borehole ______Tobing ( ) @ 2q9io / tf 42Xbgs; S. U 3 NA

0530 Safety meeting at office. Topic
5tf5 16

(,c ,-r
oe-i 57

O$' /3ag.,

O1.o C

O /c

M1 C

4It5 P14C-

i:?., ,_v>L;-(

_____ ,-. "3_i

32.iC h1 3sI De

'5 /1e i-
,3e

..,r a

-i

a,

itj
r

_v i.e

Electrical Power Cords.

..

p',— /nZ7

?.r- 4€.-.e, f-
v2fl1 s'i'f(

.3
I lYq.

/32.1

C - tS 5.. I 'a -, 0 fl_v C'

1 a/ fl.

A- -e 4 p c.. 4

? ._-eeJJi.,,,
-...,'f(

if

— Ic
a,- -- - _'

ci L,

, :t

OPERATOR/LICENSE: Amos/1224 WEATHER: 96 F, partly sunny and hot. DISCARDED ITEMS
ES SUPPORT.- Stefflee, Simpson I Winds will be from the east at—S mph. F / -- 1 7
NCO 

''1' DOWNTIME:
HPT: ,Sltr'kt ?-5 h9. 

get,

FWS: Withrow

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN-13- 000390

REPORT BY: t2 ii F REVIEWED BY:
TITLE : ES TECHNICAL PREI0ARE1) j TITLE: ES TECHNJC RE'1E
SIGNATURE: O -Z..— SIGNATURE: DATE:

10/06109 Rev I
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1 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page ofENERGYSOLUTIONS

DRILLThG AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Continue with well installation on C8826 DATE: 08-12-13

LOCATiON: "SX' F Stage 3 Soil Water Extraction I EXCAVATION: DAN-13- 0036R1 REPORT #37
U-DIG 4 1314054.1

START CARD NO. SE48334 DECOMMISSION NO. AE22134 RWP:CO-762 Rev3 SJHH-0080
SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: No HHU CASE#1 HIJU CA

Sample # 's intenul % 1
BOREHOLE SUMMARY GEOPHYSICAL LOGGING

J31fl r0 1f,,&Ti
2.N/A Borehole #4 Tubing ® to fi bgs; /3 Boring II Interval Type

L
33//A Borehole # ________Tubing ( ) @ to ft bgs; S. U. N/A

2.
4.N.A Borehole # Tubing ( ) to ft bps; S. U

3.

0530

(0

afety meeting at ES office, 1

-r C',r , .'—

't,p2 4egi~4-..J

4•d i-
/f?(

L-';,'4'
jae— -/--es-o.-i

tt one ci p t.i

#'-a€ (k- (C

CF. d4l ', J p

Take Safety With You On Vacation.

t';A-

I 7'(

- c- — 1

—,'

-'a

OPERATORILICENSE: Amos/1224 WEATHER: Partly Sunny 93 degrees
ES SUPPORT Amog. Steffler, Simpson ______________________________

NCO: Villarreol DOWNTIME:
HPT: Clayton / S' /c7S

FWS. Franzan, Withrow

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002

REPORT BY: O /, -, 4 ,, P REVIEWED BY: -
TITLE : ES TECHNICAL PREPARER TITLE: ES TECH '

SIGNATURE: C2i)., 2--V? SIGNATURE:

-e

I

,

./., I

DISCARDED ITEMS:

if'- .7$e /r

I.-.- ? ''

ECN- 13-000390

DATE:

10/06/09 Rev I
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ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 ofENERGVSOLLITIONS 1
DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Continue with well installation on C8826 DATE: 08-13-13

LOCATION: "SX" Farm Stage 3 Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT #38
U-DIG # 13140541

SThRT CARD NO. SE48334 DECOMMISSION NO. AE22134 RWP: CO-762 Rev.3 SJHH-0080
SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: (No HHUCASE#1 HHUCAT#2

ScnpIe#s Inlrsrnl %
BOREHOLE SUMMARY GEOPHYSICAL LOGGING

2NM Borehole #_ & Tubing I 3 gs; . / 
L/ Boring # lnteal Type

1.
7,3./I/A Borehokl~. Tubing(IYt/)@ 0 to (5 1bg;S.U. I N•'A

4N/A Borehole # C Tubing jI3. 'ro bgs; s.0 
2.

3-

0600 Safety mee

a(..i- /eqJ1-

o 7e'o

o73 *f

9&e. ______

??/.zS ...,

q-qç- ,t-I

DO /e.neA

_____ o

!3 - &c

WORK SUN
at ES office, Topic: Industrial Ergonomics.

J/./ re.. $-e

-la J

'',-D

r'

-, , - p_fl- 4 S._- 4. c c

+4

c_ifj 4.

' i'
-. fl,s 7-

- 1., , / / -t -1

• r •/
... 57 5o'/s,• O.-/

..-. ' .1

'c

acJYi-, 5 -fnj

I /

Md

se—'

c a..-

C /r - F' C 4
-.. ...'

e.6'-f

;/[ .s.ee eL Fr1--

n"..- Ae./dec—

n

OPERATOR/LICENSE: Amos/1224 WEATHER: Partly Sunny 93 degrees DISCARDED ITEMS:
ESSUPPORT Amos. Steffier. Simpson ____________________________ I J/S/Jes/ i))es

NCO. Shorpe, Rivearea J DOWNTIME; I
HPT Cloyton I .r -f - .cc - ,ccl
.FWS: Franzan, Wtthrow

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-Op-0002 ECN- 13-000390

REPORT BY: £2 ( ..i J454nn 5 REVIEWED BY
TITLE : ES TECHNICAL PREPARER TITLE: ES T
SIGNATURE: CO 

SIGNATURE:'DATE:Ij______________________________________________ 

10/06/09 Rev I
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ENERGVSOLUTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of El

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Continue with well installation on C8826 DATE: 08-14-13

LOCATION: "SX' Farm Stage 3 Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT #39
U-DIG # 13140541

START CARD NO. SE48334 DECOMMISSION NO. AE22134 J_RWP: CO-762 Rev3 SJHH-0080
SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: No HHU CASE/U HHU CAT #2
Sample # s % 

BOREHOLE SUMMA,Y GEOPHYSICAL LOGGING
IN/A lit
2.N/A Borehole # S .23 Thbing (1.) @ to .O bg; S U I S'• Boring 4 Inte,'eal Type

3.N/A Behole#C2Thbiag(I/'/)@ 0 tol33,jtbge;s.0 
2. 

P1/A

4./V/A Borehole 4 Tsbing ( ) © to ft bys; S. U.

TIME WORK SUMMARY
0600 Safety meeting at ES office, Topic: WRPS Heat Stress Control Procedure, (Pgs 1 through 5) ____________________

01, I,$' I O /- C ' / ,' -e - I .S', 
' 

i-i #1 — 
4/

i' L5 , -.-- ,c'o 71~ 
______

t)1 t 7" ,- /e-..- /fC T 
____________________

'• ,_,,,// ---d j('— ts. f- /
I ,.

____ 
PeJ/ 2/7 1-,, i.

Oa 1(9/_'__-t, 5 '1-___'(___,,__l'o.cm_e_e-e_7,__h ______

___ ' (21.
(J'O /3e

_____ 
C , ni -.i r' e -e I Yj ,. t /3 3L/ J ./my.-s

itto

fl8 - ,e,-, !c r5'
j'Lo'o. /icr on .2 ;t ., e*,,e,..,1,en 7 1,5? ,o tO 7,Ct I'a,e,
_____ S"e f /> .e.. s4' t'
____ r /od /.O5 '

- I'
____ /,essd 'P

Ij3o
_____ 

fr/7 ff/ e/'- Iic 4pee'r t5 /Oe,
____

OPERATOR/LICENSE: Amos/1224 WEATHER: Partly Sunny 93 degrees DISCARDED ITEMS:
ES SUPPORT, Amos, Ehrgolt, Simpson 

__________________________

NCO.' Sharpe, Ripiera DOWNTIME:
HPT; Clayton i c-'T S

FWS.' Franzan, Withrov

REFERENCE/CONTRACT INFORMATION: TFC-WO-I3-2460 DOW-PL-36472-OP-0002 ECN- 13-000390

REPORTBY: /4 5' REVIEWED BY: 't', tj _____

TITLE : ES TECHNICAL PREPARER TITLE: ES TECHNIC RE EW
SIGNATURE: 12--p- SIGNATURE: "') 1D DATE: esc -Vo-

10106/09 Rev I
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ll 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 osLjENERGYSOLL/TIONS

DfflLLJ1'G AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Continue with well installation on C8823 nes4 S0 cIe,y..e /cysn.1 •e D ci '*1 C 9E A6 DATE: 08-15-13

LOCATION: "SX" Farm Stage 3 Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT #40
U-DIG # 13140541 p

START CARD NO. 5E48334

SAMPLING SUMMARY

Sample ft's Interval %

TN/A

/JC/4

SN/A

4.N/A

SITE/EQUIPMENT INSPECTION: Yes (
BOREHOLE SUMMARY

Borehole ft_________ Tubing ( ) ® to

Borehole ft ________Tubing ( ) clJ to

Borehole# Tabing( )@ to

TIME __________________

0600 Safety meeting at ES office,

060' ,4egd .*,, j>-

o495 kocTnCc tc_

715 ,fcr) '~n c2f

fiS' te5,i Fø.//)'n.

tint 4

700 r...d 7r.
' Ic-

raWE

WORK SUMMARY
WRPS Heat Streaa Control Procedure.

Sc

j
RWP: CO-762 Rev.3 SJHH-0080

HHU CASE#I HHU CAT#2

GEOPHYSICAL LOGGING

Boring ft Interval Type
flbgs,'S.0

fibgs;SU. N'A

ftbgs; SE

gs 6 through 15)

htd &tc..to4 cV'ff
0 L'.—cs fJ ' 1$ •A_

'S.' Vcj) 7ectf
>,
,sn

OPERATOR/LICENSE: Amos/1224 WEATHER: Panty Suony 93 degrees DISCARDED ITEMS:

ES SUPPORT; Amos, Ehrgoti, Simpson ________________________________

NCO.' Shorpe, Riviera DOWNTIME:
I/PT' Clayton cr S

FWS: Fransan, Withrow

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-Op-0002 ECN- 13-000390

REPORTBY: U ("\ 4ev, e5 REVIEWEOBY: ________________________

TITLE : ES TECHNICAL eREP4RER TITLE: ES TECHNI AL R VIEW
SIGNATURE: L9,&v 12'v'n._- SIGNATURE: . DATE: c -.'.

10/06/09 Rev I
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ENERGYSOLUTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Continue Falling Head Testing and Borehole Manipulation. DATE: 08-16-13

LOCATION: "SX" Farm Stage 3 Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT #41
U-DIG # 1314054!

I q
START CARD NO. SE48334 DOMMISS1ON NO. AE22134 j'P:CO-762 Rev.3'SJHH-0080

SAMPLING SUMMARY SITQU1PMENT INSPECTION: No HHU CASE#1 HHU CAT #2 çHHUX
Sample #s JnIeal % 

BOREHOLE SUMMARY GEOPHYSICAL LOGGINGiN/A

2.N/A Borehole #_ Tsbing ( ) In ft bgs; S. U 
Boring # Interval Type

3,N/A Bo,ehole# ______ Thbing( ) @ to ftbgs;S.U. 
2 

L.A

4.N/A Borehole # Thbing ( ) @ 10 ft bgs; S. U.

TIME WORK SUMMARY
0600 Safety meeting at ES office, Topic: WRPS Heat Stress Control Procedure. (Pgs 6 through 15)

oLj5 ft( f-c, (-' E#/O. ..4' ____________________________

C{t !r_)c- s---
2ki_clei_Sf eaI
o '7Y t,_. . 

,' . - --p -
'- . C ' i s7 oil ,, h—e ..-c ,/,,iJ.. aY—

/1I ._LL' - / ,- o .-

2'loc &5e' aíi!t oJ' 1.s7' 
_________

q3o c -c e ______________________________ _____

I9LfIt1 11 ______________________________

[Fllf fli i3
ito /A
i3o J J0 f 'e5f

l'1 $I14', O cST
15' f' , k--e (f _s - 4-- - -

1305 It/,,i,- /, ard c-i / , -o voC._

_____ t..-_e

f' c—t 
____

OPERATOR/LICENSE: Amos/1224 WEATHER: Partly Sunny 93 degrees DISCARDED ITEMS:
ES SUPPORT, Amos, Waikup, Simpson ___________________ _________

NCO.- Sharpe, Riviera DOWNTIME: - J C
HPT: Clayton

FWS. Franzan, Withrow

REFERENCE/CONTRACT INFORMATION: TI1'C-WO-13-2460 DOW-PL-36472-OP-0002 ECN- 13-000390
REPORTBY: Oh . 5' REVIEWEDBY: "

TITLE : ES TECHNICAL PREPARAR TITLE: ES TECHNI L REV W
SIGNATURE: (Y4 1S144_ SIGNATURE: DATE: T'Z

10/06/09 Rev I

RPP-RPT-56849 Rev.00 4/21/2020 - 11:21 AM 246 of 432
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ENERGYSOWTIONS j ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DflILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Continue Falling Head Testing and Borehole Manipulation DATE: 08-19-13
LOCATION: "SX" Farm Stage III Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT #: 42U-DIG 4 13140541

SAMPLING SUMMARY
Sample 4's Interval %

I. N/A
2. N/A
3. N/A
4. N/A

0530

NT INSPECTION: No

BOREHOLE SUMMARY

Borehole 4 ________ Thb77i3/

Borehols# _______ Tshisg(

Borehole 4 Thbing (

(0

)@ to

:1( SUMMAR

s C

HHU CAT #2 HIIU CAT #4 Ifflj3)

GEOPHYSICAL LOGGING

Boring# Intervul Typeft bg: S. U.
iN/A

fihge S.0
2 N/A

OPERATOR/LICENSE: Walkupi3005 WEATHER: 94 F, mostly sunny with 1IEMSES SUPPORT. Steffler, Simpson winds from the southwest at 5-10 mph.NCO: 
DOWNTIME:C

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN-13- 000390
REPORTBY: \. REV1EWEDBY:diTITLE : ES TECHNiC PREP, 

_. TITLE: ES TECHNICAL REVIEWERSIGNATURE: 
SIGNATURE:
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ENERGYSOL1JTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Continue Falling Head Testing and Borehole Manipulation DATE: 08-20-13
LOCATION: "SX" Farm Stage III Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT #: 43U-DIG 13140541

SAMPLING SUMMARY tJSIEQUIPMENT INSPECTION: Q No
Sample #s Interval %

N/A
2. N/A Bo,vhul Tubmg-r-@ to
3N/A

BoehoIe~~ _______ Tubiag( )@4.N/A

Botehole 6 _______Tsbhsg ( ) to

TIME ______ WORK SUMMARY
0530 Safety meeting at office. Topic: Buckle Up And Live. ______

Travel to Smurf building and 'ACE". 
______________

Travel to "SX" Farm.

Onsiteat"SX" Farm, Standby for POD. and HPT's.
- HPT's Onsite. POD. byR, Franzen WRPS.

RWP: CO-762 Revs/i_SJHH-0080

HHUCATL#

GEOPHYSICAL LOGGING

fi bg; 
Boring 6 iatervo/ Type

IN/A
ftbgs S.F

25A

3 N/A

OPERATOR/LICENSE: Walkup/3 005 I WEATHER: 89 F, mostly sunny with '-1S4.RIED ITEMS:ES SUPPORT Stefflet-, Simpson [, ds from the northwest at 5-10 mph. 
-

HPT: 'J?('Sc4.

NCO.' 
DOWNTIME:

FWS.- Fannzen ______ ____________________

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN-13- 000390
REPORT BY: S5t, (b - T/IE WED BY: 

________TITLE : ES TECHNICPARER I TITLE: ES TECHNICAL REV!
SIGNATURE: '-c) I $-_27_3'

0/06/09 Rev I

RPP-RPT-56849 Rev.00 4/21/2020 - 11:21 AM 248 of 432
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ENERGYSOLUTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Continue Falling Head Testing and Borehole Manipulation DATE: 08-21-13

LOCATION: "SX" Farm Stage Ill Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT 4: 44
U-DIG 4 13140541

START CARD NO, SE48334

SAMPLING SUMMARY

Sample 4's Interval %

I. N/A
2. N/A
3. N/A
4. N/A

N NO. AE22134

NT INSII&TNo

BOREHOLE SUMMARY

Borehole 4 ________ Tubing7'-.....) to

Borehole 4 ________ Tubing

Borehole 4 _________Thbing )@

9530 Safety meeting at office. Topic: The Intersection Problem.

ip Travel to Smorf building and 'ACE".

L' Travel to "SX" Farm.

Onaite at "SX" Farm. Standby for POD. and HPT'a.

lIFT's onsite. P.0.0. by R. Franzen WRPS.

ln-'O?

L
RWP: CO-762 Rev.4 SJHH-0080

HHUCAT#2 HHUCAT#4 (ff,JILjj3

GEOPHYSICAL LOGGING

Boring ft Interval Typeft bgs; S. U

ftbgs SU
25/A

ft bgs:' 
N'A

0.

OPERATOR/LICENSE: Walkup/3005 WEATHER: 92 F, panty sunny with ITEMS:
ES SUPPORT: Steffler. Simpson winds from the southwest at 5-10 mph. I
NCO: 

DOWNTIME:

FWS: Frongen I ____________________________________
REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN-13- 000390

REPORT BY: . L REVIEWED BY: €j-eV7'
TITLE : ES TECHNI TITLE: ES TECHNICAL REV
SIGNATURE __________________________ SIGNATURE: BATE:

0/06/09 Rev I

RPP-RPT-56849 Rev.00 4/21/2020 - 11:21 AM 249 of 432
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ENERGYSOLUTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLIIG AND SAMPLING (PERCUSSION) DAILY WORK RECORI)

PURPOSE: Continue Falling Head Testing and Borehole Manipulation DATE: 08-22-13

LOCATION: "SX" Farm Stage III Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT #: 45
U-DIG 4 13140541

SAMPLING SUMMARY

Sample 4's Interval %

1. N/A
2. N/A
3. N/A
4. N/A

EQUIPMENT INSPECTION: No

BOREHOLE SUMMARY

Borehole ft ________ Tubing ( )

Borehoie# _______ Tubing( )@ to

Borehole ft ________Thbing ( ) @ to

0530 Safety meeting at office. Topic: Construction Work Zones.
Travel 10200W and meet with Jim Geiger CHPRC and pick up
Travel to "SX" Farm.

Onsiteat"SX"Farm.

HIJU CAT#4QIHtJL#)

GEOPHYSICAL LOGGING

Boring ft interrsl Type
ft hgs; SI].

1.N'A

ft bgs; S. U

rod for cleanout of boring #C8 826.

DISCARDED ITEMS:
ES SUPPORTS Stgffler. Simpson winds from the north at 5-10 mph.

OPERATOR/LICENSE: Walkup/3005 WEATHER: 96 F, partly cloudy with

NCO: 
DOWNTIME

HPT; CO 5 j\. s53

FWS.Frnnzen s
REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOw-PL-36472-OP-0002 ECN-13- 000390
REPORT BY; tZ\ REVIEWED BY;
TITLE : ES TECHNIC4 PRER4R TITLE: ES TECH
SIGNATURE: 

DATE:

10/06/09 Rev I
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ENERGYSOLVTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of LIII

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Continue Falling Head Testing and Borehole Manipulation DATE: 08-23-13

LOCATION: SX" Farm Stage Ill Soil Water Extraction EXCAVATION: DAN-13-0036R1 REPORT #: 46
U-DIG# 13140541

START CARD NO. SE48334 DECOMMISSION NO. AE22134 RWP: CO-762 Revf2SJHI1O080
SAMPLING SUMMARY GEQUIPMENT INSPECTION: c:j No HIfU CAT#2 HHU CAT #4 C17 )

Sample #s Interval %
BOREHOLE SUMMARY GEOPHYSICAL LOGGING

2 N/A Borehole # _______ Tub,n ) to ft bgo; 5 f' 
Bormg # hterml 2)p

4. N/A Borehole 4 _______ Tubing ( ) @ ft bgs S U. 
2 N'A

_____ ______________Bo,ehole# Tubing ( ) @ to

TIME _______________________ WORK SUMMARY 
_____________

0530 Safety meeting at office. Topic: Defensive Driving. ________________________________________________________ _______

Travel to "SX" Tank Farm.
________ Onsite at "SX"TasikFann. Standby for

. e. 
____

___________

cAk. 
_______________________ 

___________ ____________

£ Ct.4 cL Q s CW4. ç-
-

_____________________________
&-\4 

_t 

s c:/ta-e4. 
_______ ____

sr;S __________________ ____________ ______

_____ 

___________________

OPERATOR/LICENSE: Walkup/3005 WEATHER: 91 F, mostly cloudy with a DISCARDED ITEMS:
ES SUPPORT Steffler, Simpson chance of thunderstorms. Winds from

the southwest at 10-15 mph.

DOWNTIME:
FWS. Frrnren 

.

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-Op-0002 ECN-13- 000390
REPORT BY: REVIEWED 

______

TITLE:ESTECHthPçj, 
______
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ENERGYSOLUTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Continue Falling Head Testing and Borehole Manipulation DATE: 08-26-13

LOCATION: "SX" Farm Stage III Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT 4: 47
U-DIG # 13140541

START CARD NO. SE48334

SAMPLING SUMMARY

Sample 4's Interval %

I. N/A
2. N/A
3.N/A
4. N/A

0530

I

SITE/EQUIPMENT INSPECTION:

BOREHOLE SUMMARY

Borehole # Tubing ( ) @ to

Borehole # Tubing ( ) to

Borehole 4 _________ bing ( ) @ to

HHUCAT#2 HHUCAT#4()

I GEOPHYSICAL LOGGING
Boring 4 loIn-vol Typeflbgs;SU. 

IN/A

flbgs EU. 
2N/A

fibgs; S.0

fety meeting at office. Topic: PPE Protection.

I 1e .LD i ,4 .

c -

s 'c ; ,' cx
7- Yx , t— .°''a

- , h 7 ,4'd /s' .-- 7
l.i' -

- . - — I, -n. - ,', 7A
J (fl 

I — , —

- ,, . 
-

- f?Cr5
c;y .c 7-t

'CT thCcS ((5 fv Je/ i- çg
~hr

,, c-i -i r-
t;:.,s. 1- b'- 

-"-s- ,' / .'
— ,- 

- d dc. - ,-, ' 
;z ,57 7

'C t--.— /& /C Y #7 e'-..'7-
_7

OPERATOR/LICENSE: Amos/1224 WEATHER: 87 F, partly sunny with DISCARDED ITEMS:
ES SUPPORT: Steffler, Simpson, Walkup winds from the south at 10-15 mph. I
NCO:A'.e I DOWNTIME: f

I 11 -' IFWS: Fransen

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN-13- 000390

REPORT BY: Of,-i 4 ' - REVIEWED BY: '.ü*h
TITLE : ES TECHN ARER TITLE: ESTE

SIGNATURE:

________________________ 10/06/09 Rev I
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ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 ofENERGYSOLUTIONS

DRILLDG AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Continue Falling Head Testing and Borehole Manipulation DATE: 08-27-13

LOCATION: "SX" Farm Stage HI Soil Water Extraction I EXCAVATION: DAN-13- 0036R1 REPORT #: 48
U-DIG 4 13140541

START CARD NO. SE48334 DECOMMISSION NO. AE22134 RWP: CO-762 Rev4 SJHH-0080
SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: Yes() HIJUCAT#2 IIHUCAT#4

Sample 4's Interval %
BOREHOLE SUMMARY GEOPHYSICAL LOGGING

I. N/A 
,rho Tubing ( ) ® to ft bgs; . . 

Boring # Intsu12.N/A Bo
IN/A3.N/A 

Borehok )@ to flbgs SU.4. N/A
2N/A

Borehole 4 _______Tubing ( to ft bgs; S. U 
3 N/A

0530 Safety meeting at office. Topic: Sprains And Strains In The Construction
?5' 'H.d i- 5

(5 i—evf...tz 6 .-

r'-'I- • ,-., .> C 1$_ ( V'e

o7tS c(_.ry- e- e,-
6'ç7q;l si, e. •,4 45 eI

?C ii40. ( £l//,t.,, h(

7S5 i3 S,
if3

!OI3 f'u(4,,
1,1(, f(J /;;

I!', -a;-,4 ,crs,
1Wct Qr

io - 8e5i'1 ç r
?X3 6cr

1fl.se.

1I7 IF' ies-,

k

l, /S'J h/r

r- -a,c.--

4tIr

OPERATOR/LICENSE: Amos/1224 WEATHER: 90 F, mostly sunny with I DISCARDED ITEMS:
ES SUPPORT: Steffler, Simpson, Wolkup winds from the east at 5-10 mph.
NCO: 

DOWNTIME:

4 . C IS IFWS: Franren I I
REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-Op-0002 ECN-13- 000390

REPORTBY: (r /4i1: 5' REVIEWED BY: t'v.\ ts
PARR TITLE: ESTEC

SIGNATURE: ____________________________

TITLE : ES TEC7524 

SIGNATURE: ________________________________________ DATE:

_____________________________________________________________ 10/06/09 Rev I
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ENERGYSOLUTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of [I]

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Continue Falling fleatl Teating and Borehole Manipulation DATE: 08-28-13

LOCATION: "SX" Farm Stage Ill Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT #: 49
U-DIG# 13140541

START CARD NO. SE48334 DECOMMISSION NO. AE22 134 RWP: CO-762 Rev.4 SJHH-0080
SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: Yes HHUCAT#2 HHUCAT#4

Sample b's Interval %
BOREHOLE SUMMARY GEOPHYSICAL LOGGING

N/A 
Boring ft Intervol Type2. N/A Borehole ft Tubing ( ) @ to ftbgs;StJ. 
/IN/A - IV

4. N/A Boreho/e ft ________ Tubing ( ) ® to ft bgs 5. U. 
2 N/A

Borehole ft _______Tubing ( ) @ to ft bgs; S U. 
3 N/A

0530 Safet

osyç t4

fl3g, sr-.
t7jc ft

ing at office. Topic: Clothin:

I., ,8c.,-c fc'

; &. fo,e

ft

h.rj 'es,
o cjq.g

,1c

For Construction.

/°oP PA?C

C3Q Jon' cSIflnci15 5e./c4

(0/7 C9 9- 23
IVfl &) Cti—r11, 

/ g'- t0 5x

)(Oo /usncL,

_____ c.A

iZ3o Rci-'c .s #°c'et/

11-2T Pp
LJesj fqf('r'cey Ii-ecj t-efl'

'oo( Q'C-J

c99

It

tqo 'nd ck. pr

I eVO'Tt'f. ir5 t,ocevc' p9i?,2h. fofI'5 Tert ,I

H
eel C 9-9-2 S %ee-1t.t.7 ø 7.... (fl jec/,,ss.

OPERATOR/LICENSE: Amos/1224 WEATHER: 91 F, mostly sunny with DISCARDED ITEMS:
ES SUPPORT: Steffler, Simpson, Wolkup Lwinda from the southwest at 5-10 mph.
NCO: 54e-'o 

DOWNTIME: IHPT:P4rIt Cc 3 4rc AcrEWS: Fronzen

REFERENCE/CONTRACT INFORMATION: TFC-WO.13-2460 DOW-PL-36472-OP-0002 ECN-13- 000390

REPORTBY: Of?,, fr~ag' 5 REVIEWEDBY: f': tcit
TITLE : ES TECH TtTLE: ESTECHNI4&RE'fEBr 

DATE:2-\flSIGNATURE: C1,tk,t&4tdt,. SIGNATURE: ____________________
_________________________ 10/06/09 Rev I
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ENERCYSOLUTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Continue Falling Head Testing and Borehole Manipulation DATE: 08-29-13

LOCATiON: "SX" Fant Stage Ill Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT 4: 50
U-DIG # 13140541

START CARD NO. 5E48334 IDECOMMISSION NO. AE22I34 RWP: CO-762 Rev.4 SJHH-0080
SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: Yes No HHU CAT #2 HHU CAT #4 HHUXL#3

Sample 4's Interval %
BOREHOLE SUMMARY GEOPHYSICAL LOGGING

Borehole 4 _______ Tubing ( ) to ft bgs: S.0 
Boring 4 Interval pe

3.NIA 1

4. N/A Borehole# ______ Tubtng( ) to ftbgs 5.1/ 
2NA

Borehole# _______Tubing( )@ to ftbgs: LU. 
N'

TIME WORK SUMMARY
0530 Safety meeting at office. Topic: Flammable Liquida.

,pjf_/. 1-s, c.
____ nr fic k,..-Ctft..!) /
07ev- PoC (2-€ —, n...n — en. 5r .e', ;2 ____________________

ciW ç7 -t 
£v-5' 

en ________ ____ ________ _________________

21±LSia.-t / /fde.'fl5 to.-.e,4 -r o-' a
____ cfl?.ç, chdeye ,rcr* cL- 5. ..-..../ tt.."?5 ?C _____

Tue .i-.et 't— , ,..j

/0 Vt Si"a. 7 Pc.el(c..vc; heal *n-"C a ,oØi ,ozq o.- C tS2S,TeSt
- _________ _______________ __________________

itf;___ (csnc6 __________ _________ _______________ _____

1t30 m.,pftc eatt- 4J i' c.4jf s.e;fls, &,..- hn,t .</f 'to ato.-e

L_ kei-tt 04/ted fee/cl to jat '& cc21
iflo 5C4;n h,-0d_*egro'CISP2? 

_________

IILL/lneJ +o ii

LU2EuI .4;2''

______ 'cDe, fl, ,° r0 - . A Fa Le'a...-( Pt C t5ce.-c-e a11
...oA4 Cgf5 ( -n

. i°eEc---n.,I Fjt/f/.p4 hnd 1-ec#' ,.-v
('4'C' c.eA.u.e.'r) '

OPERATORILICENSE: Amos/1224 WEATHER: 90 F, partly sunny with light I DISCARDED ITEMS:
ES SUPPORT: Steffler, Simpson. Wo/kup and variable winds.
NCO: $I?C./c 

DOWNTIME
HPT'/'cst, c4C ,n- jeers
FWS: Fronzen

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN-13- 000390

REPORTBY: Of;c-i (4 at a 5' REVIEWEDBY:cCSu 
-

TITLE:ESTECERi_
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ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of LIIENERGYSOL(JTIONS

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Continue Falling Head Testing and Borehole Manipulation. DATE: 08-30-13

LOCATION: "SX" Fann Stage 3 Soil Water Exaction EXCAVATION: DAN-13- 0036R1 REPORT # 51
U-DIG 4 13140541

START CARD NO. SE48334 DECOMMISSION NO. AE22 134 RWP: CO-762 Rev.4 SJHH-0080
SAMJ'LINGSUMMARtiTEIEQUII'MENTINSPECT1ON:Ye HHU CASE#1 HHU CAT #23
Somple 

BOREHOLE SUMMARY GEOPHYSICAL LOGGINGIN A
-S Boring# Interval 7.'pe2.N/A Bomhole#_Tubing( ) @ to flbgs;S.0

I.
3Ji'A Borehole # ________ Thbing ( ) to ft bgs; S. U. N/A

2.4.N/A 
Bore/tale #Tubing ( ) @ to ft bgs S. U.

3.

TIME WORK SUMMARY ___________________________

0600 Safety meeting at ES office, Topic: What To Do In Case Of Fire

O 4d i, _____________________________________________
o 7oe "- 

______________

07)8 147- c;li ss'-t

..i7fL5t 
- 5 r15 Ci

.ie hi 1-es7 ?cr 32
I 8'a /i:I- 

___ _________

/I.C? Lae(c a ,2fw.--e C'2 3 
_______

JL P'c, i ,- -,, ,, q q- 7 ______________1J3t./ C -3 
_________

-,

-j; _11d_5jIt______ _____________ _____

____ -4L 1€ d -/- .
,7el-/ 'I

______ i:1 
' 

.1•_ /5 j 4

_____ 

' 5 € ,. . 7' '.

DISCARDED ITEMS:

ES SUPPORT Amos, Sic]per, Simpson I
NCO.- Sharpe, Riviera iEOWNTIM.E:

OPERATOR/LICENSE: Amos11224 WEATHER: Partly Sunny 89 degrees 

_L

HPT: (;QM/7,

FWS: Fransan, Withrow ________________________________________________________________
REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN- 13-000390

REPORT BY: 
It ,t/( REVIEWED BY: _______ ______________ ____

TITLE: ES TEC _________

TITLE : ES TECH 
_________

SIGNATURE: SIGNATURE: ThATE:

\ 10/06/09 Rev I
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ENERGYSOLLJTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Continue Falling Head Testing and Borehole Manipulation. DATE: 09-03-13

LOCATION: "SX" Farm Stage 3 Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT II 52
U-DIG # 13140541

START CARD NO. SE48334 [DECOMMISSION NO. AE22134 _______RWP; CO-762 Rev.4 SJHH-0080
SAMPLING SUMMARY SITE/EQUIPMENT INS PECTIO7 HHV CASE#1 JIHU CAT#2
Somple#'s 

BOREHOLE SUMMARY GEOPHYSICAL LOGGING

2.N4 Borthoit #Thbing ( @ o ft bgs; s_U 
Bonng # Intermi 7pe

3.N/A Boreholt#'Tubing( ) @ to flbgr;SU. 
2 

AYA

4/A 
Borehole # Tsbing ( ) @ to ft bgs; S.0

TIME WORK SUMMARY
0600 Safety meeting at ES office, Topic: Work Clothes And Safety

C(t He4 t c' 2e' /eD J er e5 C I -, 
_______________________

_ot.fç -c,s:

b7 -' - Sic _____ _____ _________ ____________________

cw o c ,'- '-e 4 1'e- ai 
________

0795 
X!4-5- 

C2 
___ ___ ___________

c _______________________________________

____________

____ _______________ ____________________

L°t 'Fat(/5 .1 T-c7' - 
_______________

ID3a / -- I- 
_______________________________________

LLp__U,...d -tg C , d- , "f' t// /'
_____ _- -)
c10 ti

•p-,_ 2,ed -.-d 2-3, r7
I -' -C' tIc' S4 ele, s-s t-. -..--, 

' / .— 7 -'_-n, i.-, ,.. ci

OPERATOR/LICENSE: Amos/1224 WEATHER: Partly Sunny 89 degrees DISCARDED ITEMS:
ES SUPPORT Amos, Steffler, Simpson _________________________

NCO: Shot-pc, Rivie,-a DOWNTIME:
NPT. €*,I'1 2 - Ii -. n U f1Ic
FWS: Franzan, With,-ow 

_________________________

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN- 13-000390
REPORT BY: O (1 c-s & REVIEWED BY: ______ ___________________
TITLE : ES TECHNICA, PREPARER TITLE: ES TECFINI RE ______

SIGNATURE: SIGNATURE: '\ 'ATE:

10/06/09 Rev I

RPP-RPT-56849 Rev.00 4/21/2020 - 11:21 AM 257 of 432
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ENERGYSOLUTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 ofjjJ

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Continue Falling Head Testing and Borehnle Manipulation DATE; 09-04-13

LOCATION: "SX" Farm Stage 111 Soil Water Extraetion EXCAVATION; DAN-13- 0036R1 REPORT #: 53
U-DIG 4 13140541

START CARD NO. SE48334 DECOMMISSION NO. AE22 134 RWP; CO-762 Rev.4 SJHH-0080
SAMPLING SUMMARY SITEIEQUIPMENT INSPECTION; Yes(j) HHUCAT#2 HHUCAT#4 HUXL#3

Sample 4 s Interval %
BOREHOLE SUMMARY GEOPHYSICAL LOGGING

I. N/A 
. Boring 4 Interval Type

2. N/A Borehole 4 _______ Tubing ( ) to ft bgs; LU. 
N/AIN/A

4. N/A Borehole 4 ________ Tubing ( ) to ft bgs S. U. 
2 N/A

Borehole# ______Tubing( )@ to ftbgs; S•U 
3NA

TIME WORK SUMMARY

0600 Safety meeting at office. Topic; Serious Injuries.

06(5' tfea4 io e4cel
cCyc- n-v-- ,4C -a anal stad tu 5-'(
#7cc '-i- sx
27/5 ,9-r J'tte. S-e.g 4-i C 9'/ (ccasgLS..d PaI//,e A.i Ye,rtCflfl

o7yf0 f///05 /IenJ ?-eS-T tb,

C(3 5c4g/nc ctB-2V

c9-g- Zv

1112, 3 mac-"- (4 5 #',- g.r c.-s' tc- ic.t.-5.e hof-e( ( Vt5 A'1)
)l5 Pt.i.-tp Oi 4a cfl7'/ /
1&02, F//;,. /q,p 5j ltgf '3 ClIP-If
(22f J -1; C99cJ
&34 C9fl
3T311 Fa/Ii'., Weal 1gs/ on
,yo t-.
tgw fhd

*Tf ut F/11 c-AprJ Fn (f/kg 4-cp ct t.e;t W on £- 73- 3
J: con-yt.tect /ea1(cnr AeaI r.ect p3,2 / plflcna4
: 6€jan 1cJf; rest- ri

____ p: x-e.'r sreI-t..it -n,c..-,j F-cn--, &t94 p le.
____ I .s'- ey e/-cl
OPERATOR/LICENSE; Amos/1224 I WEATHER; 91 F, partly suony with light DISCARDED ITEMS:
ES SUPPORT: Steffler, Simpson, Walkup and variable winds.
NCO:A4fl)O,Pt4AltI I

HPT: 
DOTI

IWS: Fronzen

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN-13- 000390

REPORT BY: C /tti j4 ,-i, F f REVIEWED BY: 22/4i5' E,%'tear
TITLE ; ES TECHNICA TITLE: ES TECHNICAL REV WER 

DATE: /Z///3SIGNATURE: d i/A44-v7_ SIGNATURE; 

10/06/09 Rev I

RPP-RPT-56849 Rev.00 4/21/2020 - 11:21 AM 258 of 432
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ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 ofENERGYSOLUTIONS

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Continue Falling Head Testing and Borehole Manipulation DATE: 09-05-13

LOCATION: "SX" Farm Stage III Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT #: 54
U-DIG 4 13140541 

I 
______

START CARD NO. SF48334 DECOMMISS1ON NO. AE22134 j RWP: CO-762 Rev.5 SJHH-0080
SAMPLING SUMMARY HH(JCAT#4

Sample #s Interval %
BOREHOLE SUMMARY GEOPHYSICAL LOGGING

I. N/A 
Boring 4 Interm,l Type2. N/A Borehole # ________ Tnbing ( ) @ to ft bgs; S. U

IN/A3.N/A
Borehole 4 _________ Tn bing ( ) @ to ft bg S. U4.N/A 

i 2N/A
Borehole 4 _______ Thbing ( ) @ to ft bgs; S. U.

______ __________________________________________________________ 3N/A

TIME WORK SUMMARY
0600 Safety meeting at office. Topic: Weather.

4k /1e4.J Te 
_________________

J~$. 47 'x

C)7"° Po7. i;s4 F/iL t-est '4f ,d ______ 

— -. -, k ____________ ____________

___ Xt_
t 

— .4 ( - ______

011o 7- r- .€ c. ,.'c 7':S 7'

jj fecj7 
___ __________ __________

I to' e' j if.e. . - '-. 5' •1_c t.--- . -3- ,t,e //
L1Q is 

___ _____________________

____ ,'—i-c, '9. ((/;5 'eesj
_________ C .- e f I- .s- .e 7 - -

_____ C. 4 .e .' — .e I' .' 0'. 7 e-' c . 7- a&. If )

__ iii

OPERATOR/LICENSE: Amos/1224 WEATHER: 8SF, chance of DISCARDED ITEMS:

NCO: ' "' DOWNTIME

ES SUPPORT: Stejile,, Simpson, Walknp thunderstorms, large hail and hea

HPT;(rd- i''$fr'
FWS: Franzen

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN-13-000390
REPORT BY: (. a,-, 4 Ti'IEWED BY: _____________ __________

TITLE : ES TECHNICAL PREPARER TITLE: ES TEC
SIGNATURE C li-i 4-t'1- SIGNATURE: DATE: /'7i'5

10/06/09 Rev

RPP-RPT-56849 Rev.00 4/21/2020 - 11:21 AM 259 of 432
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ENERGVSOLUTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Continue Falling Head Testing and Borehole Manipulation. DATE: 09-06-13

LOCATION: "SX" Farm Stage 3 Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT # 55
U-DIG # 13140541

START CARD NO. SE48334 DECOMMISSION NO. AE22134 RWP: CO-762 Rev.4_SJHH-0080
SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: Yes HHU CASEffI JIHU CAT
Sample # Interval 

BOREHOLE SUMMARY GEOPHYSICAL LOGGINGIN/A
Boring # Interns! Type2.N'A Borehole#Thhmg( ) @ to fibgs; S.U.

3.N/A Boreiiole# ______ Thbing( ) @ to ftbgs;S.U. N/A

4.5/A Borehole #Thbing ( ) @. to ft bgt; S. U

TIME WORK SUMMARY
0600 Safety meeting at ES office, Topic: Safe Use of Compressed Gas Cylinders.

_L heed

2thL5_d A, '-i -''c
flct7 (54

21c2_ *—ae (a. - c i lt- _ 

,. Rci- 
____

4 
c-' - 

L. 

____________________

- r ,'—i- e— n I6 a' /a > -s-a. .5.)
O?' ir. rc rL.e p i .Lk h.r/f

c — 

____ ___________ ___

Ic,30 J,-4 ________ ________ _____ __________________________
/- r 

_____

LLi_ - L 1- L ,- 
____________

Li/1.a..a.t 1 ..'c.-&

' /('t -7; 
______

OPERATOR/LICENSE: Amos/1224 WEATHER: Partly Sunny 89 degrees DISCARDED ITEMS:
ES SUPPORT. Amos. Steffler, Simpson _______________________________
NCO Sharpe, Riviera DOWNTIME: —
HPT. ('layton

FWS:Franzan, Wilhrow

REFERENCE/CONTRACT INFORMATION: TFC.WO-13-2460 DOW-PL-36472.OP-0002 ECN- 13-000390
REPORT BY: (2f,' ,i £44& 5 REVIEWED BY: '/iES'
TITLE: ES TECHNICAL PREPAR TITLE: ES TECHNICAL REV! WER
SIGNATURE:

- 
SIGNATURE: %II/ 

________
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II
ENERGYSOLIJTIONS Ii ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: De-Mob Rig#3 and support equipment. DATE: 09-09-13

LOCATION: "SX" Farm Stage 3 Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT 0 56
U-DIG 0 13140541

START CARD NO. SE48334

SAMPLING SUMMARY

Somple Ox Interval %

IJV'A

2,N/A

3,N4

4.N/A

DECOMMISSION NO. AE22134

SITE/EQUIPMENT INSPECTION: Yes

BOREHOLE SUMMARY

Borehole # Thbing ( ) @ to

Borehole 0 ________ _Tnbing ( ) @ to

Borehole# — flbtng( )QJ. to

HH(JCASEIII HHUCAT#2 HHUXL#3

GEOPHYSICAL OGGING

Boring C Intervol Typeflbgt;S.0

flbgx;LU 
2 

N/A

ftbgs; LU

TIME

0600 Safety meeting at ES o

l7z' i7cQ'j -

a 4e' r- ..
q6 iif-. c..-,'

Power Tool

OPERATOR/LICENSE: Amos/1224 WEATHER: Partly Sunny 89 degrees DISCARDED ITEMS:
ESSUPPORT Amos

NCO: She epe, Riviera DOWNTIME:
HPT: 6YbyV7t

FWS.- Franzan, Witht-ov

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN- 13-000390

REPORT BY: Ite 14 h1/ a REVIEWED BY: hGô7
TITLE : ES TECHNICAL PREPARER TITLE: ES TECHNICAL REVIE)VER
SIGNATURE: 1j (..tx-t SIGNATURE: DATE: ________

10/06109 Rev I

RPP-RPT-56849 Rev.00 4/21/2020 - 11:21 AM 261 of 432
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ENERGYSOLUTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Install surface treatments to wells. DATE: 09-10-13

LOCATION: "SX" Farm Stage 3 Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT # 57
U-DIG # 13140541

START CARD NO. SE4833L....jp.cMMISS1ON NO. AE22134 , RWP: CO-762Re',c5SJHH-0080
SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: HHUCASE#I H11UCATiL#3
Sample # Interval % 

BOREHOLE SUMMARY GEOPHYSICAL LOGGING/51/A

2.N/A Borehole # _Thbing ( ) @ to fi bgs; S. U 
Basing II Inte-vol Type

3.K'A Borehole # ' Tubing ( ) @ to fi bgs; S. U. 
2 

N/A

4.N/A 
Boehole #Tubing ( ) @ to ft bgt; LU.

TIME - WORK SUMMARY
0600 Safety meeting at ES office, Topic: Good Hygiene on the Job

c id_'' -e-t__. 
___________

1 c 4-r f,fr a.- L - kt .5' C .4 1 t.( ( i'. 
. -.. ,I _ 

. 4
____ tL±" 

- 

- 4— . ?-e, e 
_____________

O1 ffesz1 ts tc f pt— I' 
_____

_Ltt.&A..____ _______ ____________________________ ___________
la..I' j ±e-_. ff>'-L.., e. k#1..5L '-e-k
______ _ _-5. 1— ,- . 

_____ ______________ ____________

____ ,*-.- ________________________________ __________ _____
!MIL.. 

______ _________ ________

OPERATOR/LICENSE: Amos/I224 WEATHER: Partly Sunny 89 degrees DISCARDED ITEMS:
ESSUPPORT Amos, Steffler 

_________________________

NCO. Sho-pe, Riviera DOWNTIME:
HPT.

FWS: Fronzan, Withrov'

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN- 13-000390
REPORT BY: ) '5 REVIEWED BY: ,4'6' s74!,
TITLE : ES TECHNICAL PREPARER TITLE: ES TECHNICAL REVIEWER
SIGNATURE: SIGNATURE: "j/,*st DATE: ______

10/06/09 Rev I

RPP-RPT-56849 Rev.00 4/21/2020 - 11:21 AM 262 of 432
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ENERGYSOLIJTIONS1 

ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Maintenance, inspection, and repair at ENW (Rig #3) DATE: 09-11-13

LOCATION: SX" Farm Stage 3 Soil Water Extraction EXCAVATION: DAN-U- 0036R1 REPORT # 58
U-DIG # 13140541

START CARD NO. SE48334 DECOMMISSION NO. AE22134 _____ RWP: CO-762 Rev.5 SJHH-0080
SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: No HHUCASE#1 HHUCAT#2
Satnple#'s 

BOREHOLE SUMMARY GEOPHYSICAL LOGGING1/ti/A

2N'A Borehole h_jg Tabiag( ) to flbgv;SU. 
Borin# lhlervol Type

3N/A Borehole#. (Tabiag( ) @ to ft bgs SO. 
2 

N/A

4N/A Borehole #i//fr Tubing ( ) to ft bgs; S. U

TIME WORK SUMMARY
0600 Safety meeting at ES office, Topic: Why Should You Improve Your Driving Skills.

ü&l,. i7tttj i- L
O19 I1-( r (r-/-t. #-k 4- ç2.I *-
____ e — X/ "-,- ,'-, -A-k
Ji/ _____________________ 

/

//C h-v-- k ee-v Xi _______________________________ ___________________

"i; f-id -I';f'/-- 
__________ _____ _________

_____ ____________________ - /4 
______

OPERATORILICENSE: Amos11224 WEATHER: Partly Sunny 89 degrees DISCARDED ITEMS:
ES SUPPORT Amos, Steffler, Ehrgott ____________ ___________________

NCO DOWNTIME:
HPT: -

EWS: Franzan, -

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN- 13-000390
REPORT BY: 17 1, -i 5 REVIEWED BY:
TITLE : ES TECHNICAL PREPARER TITLE: ES TECHNICAL REVIEWER
SIGNATURE: 2c-e--Z SIGNATURE: DATE: ________

10/06/09 Rev I

RPP-RPT-56849 Rev.00 4/21/2020 - 11:21 AM 263 of 432
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ENERGY SOLUTiONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DfflLLIT'G AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Stand-by for C8823 Well Head Surface Treatment Fitting...InstalI when received. DATE: 09-12-13

LOCATION: SX Farm Stage S Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT #59
U-DIG# 13140541

START CAR!) NO. SE48334 DECOMMISSION NO. AE22134 J_RWP: CO-762 Rev.5 SJHH-0080 ____

SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: Yes HHUC'ASE#I HHU'AT#2 HHUXL3
Sample Cs Inreral %

BOREHOLE SUMMARY GEOPHYSICAL LOGGING

2.N/A Borehole C _Tubing ( ) @ to ft bgs: .. . 
Boriig C In renal Type

IN/A Borchole 2 _Tubing ( ) ® to ft bgs; S. U. 
2.

Borehole # Tubing ( ) to ft bgs; LU.

TIME WORK SUMMARY
0600 Safety meeting at ES office, Topic: Which Driver Are You 

- ____________ _____________________________

C 0 Stand-By for C8823 Well Head Surface Treatment fitting.

oc' Pui' tet1 head i- i' - t -t jji-c

______ r-. _____________________________________

j_o i ,,- 
_______________

iL,' /

iic i-'-2 ç/i;(-r (JLh c 7,ii-)

II 
_____

OPERATOR/LICENSE: Aznos/1224 WEATHER: Partly Sunny 89 degrees DISCARDED ITEMS:
ESSUPPORT Amos, Steffler, Ehrgott ____________________________

NCO: DOWNTIME:
HPT; _s.
FWS. Franzan,

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN- 13-000390

REPORTBY: Lo REVIEWED BY:
TITLE : ES TECHNIC PEE RER TITLE: ES TEcHNIC,4L REVIEWER
SIGNATURE: DATE:

10106/09 Rev I

RPP-RPT-56849 Rev.00 4/21/2020 - 11:21 AM 264 of 432
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ENERGYSOLUTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLiNG AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Set pump in C8823 and take blank samples

LOCATION: SX" Faim Stage 3 Water Extraction

SAMPLING SUMMARY

Semp(e #s inierval

Sraa'S . 14

0700

75-

05'

EXCAVATION: DAN-13- 0094
U-DIG # 13140270

DATE: 10/7/13

REPORT #60

SITE/EQUIPMENT INSPECTION: No HHUcASE#I, IIHUC'AT#2, !IHUXL#3

__________________ jHHUCAT#4 ________________

BOREHOLE SUMMARY GEOPIIYSICAL LOGGING

'T
at ES office,

WORK SUMMARY

S

OPERATOR/LICENSE: Ehrgott/3115 WEATHER: DISCARI)ED ITEMS:
ES SUPPORT. Ste(fler/Ehrgott/Amos c/41 / /J A /NCO; AI DOWNTIME: //HPT; iVve NFWS: F,-anzen

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2461 GG-NW-FA-PR-001 ECN- 13-000410
REPORT BY: '' (REVIEWED BY: i'i* £A7
TITLE ES TENI LEP ER TITLE: ES TECHNICAL REViEWER
SIGNATURE: SIGNATURE:

.-' ,/ 1010609 Rev I

RPP-RPT-56849 Rev.00 4/21/2020 - 11:21 AM 265 of 432
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II

ENERC\SOLLTTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Add bentonite pellets above packer C8823 DATE: 10-23-13

LOCATION: •SX' Farm Stage 3 Soil \Vater Extraction EXCAVATION: DAN-13- 003 6R1 REPORT #61
U-DIG # 13140541

SAMPLING SUMMARY

Sampit #r Interval %

I.A'Z4

2.N'A

4.N'A

DECOMMISSION NO. AE22134 RWP: CO-762 Rev.& SJHH-0080

SITE!EQUIPMENT INSPECTION: ()No 111W CASE#1 HHU CAT #2 IIHUXL#3

BOREHOLE SUMMARY GEOPHYS1CAL LOGGING

Borehole Tubing( 
- ) (a' - to ftbgs;S.0 - 

Boringi Inter-tat Thpe

Borehole # _______ _Tubing ( ) ® to ft bgs: s.L

Borehole #_________ Tubing ( ) to Jr bgs; S. U

0700 Safety meeting at ES office, Topic: In Car Distractions,
"7 £!-+ - -. .<• -

F

-'- O -7

— rb
- A,. k

.-'- ,zg. 4

'

•)( 7

OPERAT0RJLICENsE: Amos11224 WEATHER: Sunny 65 degrees

ES SUPFOR7 Amos, Wea/cle,t Ehrgost ______________________

NCO. DOWNTIME:

FWS. Franzan,

REFERENCE/CONTRACT INFORMATJON: TFC-WO-13-2460 DOW.-PL-3647.

REPORT BY: ,42/t'é t%V REVIEWED BY:
TITLE : ES TECHNICAL PREPA R TITLE: ES T I

SIGNATURE: -4b SIGNATU

DISCARDED ITEMS:
'.,- 7

ta'73

DATE: j. - f
10/06/09 Rev 1

RPP-RPT-56849 Rev.00 4/21/2020 - 11:21 AM 266 of 432
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ENERG'tSOLti7IOS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Add bentonite pellets above packer C8823 DATE: 10-24-13

LOCATION: •SX" Farm Staoe 3 Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT #62
U-DIG # 13140541

START CARD NO. SE48334 DECOMMISSION NO.E22134 RP: CO-762 Rev4 SJIH-0080

SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: No HHUcASE#1 HHL1 CAT #2 HHLXL#3

Somple #s In(enal % 
BOREHOLE SUMMARY GEOPHYSICAL LOGGING

5?"2,9 Boring# Jiteeval Type
2.NA Boreho/e#__Tu1nJng( ) ty — to ftbgs;S.U. 

-

3NA Borehole S t47'ubing ( ) @ to ft l'gs; S U 
2 

it/A

4.?'. A Borehole S Tubing ( ) @ to ft bgs; S. U,

TIME WORK SUMMARY
0700 Safety meeting at ES office, Topic; Drlvtng After Dark.

O 73 ri-) 
- y e—

?e—J 
____________

___ ñLi 7L 71 7~-I ø't/ 7#f94 #-y /Z 154c
- 5' 'v" t1oiA roic/,2 PaIIi~ ( 4)
— 444I a.1YE j-'i77' .#L /srz -i• '

- , S 7/fr '.47 '-- /Z4 s
7 ,-1e -&t- 7' -x-- 4'2zz4#4

_____ Lf_J/7W" E6 .

OPERATORJLJCENSE: Amos/1224 WEATHER: Sunny 65 degrees DISCARDED ITEMS:

ES SUPPORT, Amos. Weakley, Elzrgou _______________________________

NCO: DOWNTIME: //9

HPT: '?47'-1d.&
FWS; Franzan,

REFERENCE/CONTRACT INFORMATION: TFC-WO-I3-246 DOW-PL-36472-OP-0002 ECN- 13-000390

REPORT BY: 'REVIEWED BY: 4/
TITLE : ES TECHNICAL PREP, R TITLE: ES TECHN /IEWER

SIGNATURE: 'j f/

RPP-RPT-56849 Rev.00 4/21/2020 - 11:21 AM 268 of 432
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ENERGYSOLVTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Routines DATE: 10-30-13

LOCATION: SX' Fani Stage 3 SiI Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT #63
U-DIG # 13140541

START CARD NO. SE48334 DECOMMISSION NO. AE22134 RWP: CO-762 Rev4SJHH-0OS0
SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: HHU cASE#1 H/lU CAT #2 HHfXL#3

Sample r Interval 
BOREHOLE SUMMARY GEOPHYSICAL LOGGiNG

I.NA

2K/A Borehole hThbing ( ) ® to ft bgs; 
Boring # Interval 7tpe

Borehole # Tubing ( ) to ft bgs: s. u. ,

Borehole C Tubing ( ) to ft hgs; S U

1 
—_________ _____ ___________

TIME J WORK SUMMARY _______________________________

0700 SafetymeetingatESoffice,Topic: DrivinginSnowandIce.

O7z 7APL,-,ix -5,ii_g— --r

, 

- —f'.1 f'_zj/
90 -. 

(i4e A)
/€b L4i4A _63'

_ ESe4

/7I L iii€h' _______________ ____________________

//fO 'Z442 74.EdiJ7',%'7c _,FZ

9 _ /d,.1Q i4 
_______

— ,D -(, _g'/-,

— ___ 
- 7X — O2I _o

OPERATORJLICENSE: Amos/1224 f WEATHER: Sunny 65 degrees DISCARDED ITEMS:

ESSUPPORT,..4 Weakley. Eltrgou _____________ ________________

NCO: [O%\TIME:
HPT:

FWS: Fran:an,

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0092 ECN- 13-000390

REPORT REVIEWED BY: / _____

TITLE : ES TEdHNIcA P EPARER TITLE: ES TEdH AL REV WE
SIGNATURE: 

. SIGNATUR/A
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ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 ofENERGYSOLUTIONS

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Move Pump from C8823 to C8824 DATE: 11-07-13

LOCATION: "SX Farm Stage 3 Soil Water Extraction EXCAVATION: DAN-13- 00361U REPORT #64
U-DIG# 13140541

SAMPLING SUMMARY

Sample s lrgen'al %

J.NA

2.1W4

3)1/A

4.N4

0600

, 7/L

—

SITE/EQUIPMENT INSPECT1ON:t1Vo

BOREHOLE SUMMARY

Borehole #Tubing ( ) @ to

Borehole # _Tubing ( ) @ to

Borehole Tubing ( ) @ to

HHU C'ASE#I HIJU CAT #2 HHZJXL#3

GEOPHYSICAL LOGGING

Boring # Inten'ai )'peftbgs;S.U.

flbgs:StJ. 
2. 

N/A

ftbgs; SO.

at ES office, Topic: Unloading and Loading SAFELY.

6e,'

AJ' i7' lJ:.,12:.

OPERATOR/LICENSE: Amos/1224 WEATHER: Cloudy W/Rain 57 degrees
ES SUPPORT Amos. Ehrgott ________________________
NCO: I [iOWNTJME:
HFT.

FtS: Franzan,

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0i

REPORTBY: REVIEWED BY: -74
TITLE:ES TEHNIAL PR PARER TITLE: ESTE GAL
SIGNATURE: SIGNATU

DISCARDED ITEMS:

ECN- 13-000390

-IIIII--
-DATE: /-,f-,?

I 10/06/09 Rev I
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ENERGYSoLlJTlvs 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLING AND SAMPLING (PERCUSSION) DAiLY WORK RECORD

PURPOSE: Take sample from sample trailer DATE: 11-11-13

LOCATION: SX" Farm Stage 3 Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT #65
U-DIG # 13140541

START CAR.!) NO. SE48334 DECOMMISSION NO. AE22 134 RWP: CO-762 Revs SJHH-0080

SAMPLING SUMMARY SITE/EQUIPMENT INSPECTIth Y s No 111W CASE#1 Hill] CAT #2 NH UXL #3

Sample #'s Interval % 
BOREHOLE SUMMARY 1 GEOPHYSICAL LOGGINGl.N.:4

2.1/ l3orelole #4 1 Tubing ( ) . 

JJoriig # Interval Thpe

Barchole#Tubing( ) @ to ftbgs;S.U. 
2

4k/A Bore/iole# Tubing( )@ to ftbgs., S.U.

TIME WORK SUMMARY

0600 Safety meeting at ES office. Topic: Pie-Trip Inspection.

!7/ 7i2 ?
c'/o 1L 4~'Z (iJs)
___ A-7 5;7 f •79&mp/ ,/CS,7 (
- ,.g7- — 74'/ '.4r ,-i,

SJrnPIc. . 'ec~ 7'd 7 Z S 4 s -

9P- èeo,' 72) zZZ
— 6. -7P/6 I4I 7- d-i 7M'r Ti1
— -& 6' ,i,°/ ________________________________

-' - .5,m2F/6 '- 7 ftJ' ii,°"€ Ol"7Z.L.
— — EE t771lte , P i'4 fThr.'e ,'-faar, o'i

____ 
7AWZ- 72' . S OtC-e.

OPERATORILICENSE: Amosi1224 WEATHER: Cloudy W/Rain 57 degrees DISCARDED ITEMS:

ES SUPPORT, near Ehrgotz, 57tft ___________________________

A/CU: j'4J4 DOWNTIME:

HPT: 
/

FWS. Franzan. " t

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-001j2 EcN- 13-00O30

REPORT BY: 42327 REVIEWED BY: /4- ,&7jj5
TITLE : ES TECHNICAL PE4PA4 TITLE: ES E)1NICAL VIEWER

SIGNATURE: SIGNATUE: /_DATE:L—
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SAMPLE RECEIPT AND CHAIN OF CUSTODY
222-S 

VERIFICATION CHECKLIST 
ATS-LO-090-1O1 RevQ

Date Samples Received: /1 / 11 / 27/ 3 Group #: ____________________________

Number of Samples: _______

Sample Custodian: L 11(J-t,._-
__________________________________ Sample Custodian to CompIete

Action Yes No N/A Comments

RSAlOrovided? - ___________________________________________

RSR provided?

Verify GKI is complete JJl Project File

Received from anaipha facility? Contact PC for approval to release

Check that outer custody seal is intact, if
present _______ ______________________________________________________

raier 
temperature in centigrade, as 

Check if no cooler and/or no ice

Samples are intact and in good condition If No, provide comments below

Verify that COC or RSA is accurate and _________

complete, containing the following information: __________

• Client name and client sample number

• Date and time of sampling

• Sampling location or origin

• Container type, size, and number

rrvatives (ii used) are noted on the
• (9c1RSA and sample bottle

• Analysis request is clear

• Signature of persons relinquishing and
receiving samples

Date and/or time of sample custody
exchange

Verify tha aipe numbers on containers
match thCS-'andfor RSA - ________________________________________________

Samples stored properly (e.g., refrigeration)

Notify the PC immediately if any problems are noted. Any "No" checked boxes require PC resolution. For WRPS samples,
the initials block below is completed by the responsible WRPS PC.

Samples acceptable for release? 5 PC/Sc Initials ________ Date Jj' 1/ /3
If No, comment on communication and resolution:

Other Comments:

A-6005-302 (REV 3
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ENERGYSOLLITIONS 
ENERGY SOLUTIONS, WESTERN OPERATiONS Page 1 of

DR1LLThG AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Perform Routines DATE: 11-12-13

LOCATION: SX' Farm Stage 3 Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT #66
______________________ 

- U-DIG# 13140541

START CARD NO. SE48334 DECOMMISSION NO. AE22134 RWP: CO-762 Revs SJHH-008O
SAMPLING SUMMARY SITE/EQUIPMENT 1NSPECT1ON:) No 111W CASE#J HHU CAT~i2 HHWCL#3
Sample OS Inseia! 

BOREHOLE SUMMARY GEOPHYSICAL LOGGING
I.A'A

Boring 0 intcrval T"pe
2N.'A Borehole #IThhotg ( ) @ La ft bgs: S.U.

Borehole 0 _Tubing ( ) ft bgs; LU 
2 

N/A

4.N A Borehole 0 _.4'i Tubing ( ) @ to ft bgs; S. U

TIME WORK SUMMARY
0600 Safety meeting at ES office, Topic: Following Distance.

D7i1' 7 -L 7 jr—

fe 4- JiA s' )— 78
X — X -P?' f5X. (C.82'/ I __________

ô4/c , ii/4. A4 ift,j,

t9 ________

/ /7i ,-'-'X 4-o' 3 ____________ ______

OPERATOR/LICENSE: Amos/I 224 J WEATHER: Cloudy W/Rain 57 degrees DiSCARDED ITEMS

ESSUPPOR7 Amo Ehrgort, Wenkley ______________________________

NCO: DOWNTIME:
f/e1f!Vf

FWS: Fraozan,

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-00u2 ECN- 13-000390

REPORT BY.'// i REVIEWED BY: ____________________ ______

TITLE : ES TECHN1C'AL.PREP R R TITLE: ES TECH - VIEWER
SIGNATURE:
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ENERGYSOLUTJOVS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of LII

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Perform daily Routines at extraction trailer and C8824 DATE: 11-13-13

LOCATION: "SX' Farm Stage 3 Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT #67
U-DIG # 13140541

START CARD NO. SE48334 DECOMMISSION NO. AE22 134 ___________ RWP: CO-762 Rev.4 SJHH-0080
SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: No HHL/ CASE#1 HHU C4T #2 HHLJXL#3
Sample Interval % 

BOREHOLE SUMMARY GEOPHYSICAL LOGGINGLN4
/ 

- Boring # interval Type2N'A Borehole # /frrubmg I ) ( to ft bgs; S.Ij.

3.N!A Borehole Aj_]ubing( ) to flbgs: 511 
24]..A 

Boechole#_Ai/Tubing( )J to flbgs; S.0

TIME - WORK SUMMARY 
___________________ _____

0600 Safety meeting at ES offiec, Topic: Turns.
t7J5 71-L m sx -6e
2L~ !'-' - ,g-.Je ' ,2,'C 3 

____________

4//t 72,tiCi

'T'91z '-ii , - , /2J7 p __________
/&~ Oii'/iz, #-T /
/2C 7Z4lZ 7 ,46c!.E 'd,-i 7

OPERAT0RILICENSE: Amosf1224 f WEATHER: Cloudy W!Rain 57 degrees DISCARDED ITEMS:
ES SUPPORT Amos, Ehrgott, Weaklcy _______________________________
NCO: j.JOI DOWNTIME:
Her.

PWS: Franzan,

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN- 13-0O390
REPORT BY: REVIEWED BY: 7/L
TITLE : ES TECHNICAL PREPARE TITLE: ES NJCA fEWER
SIGNATURE: DATE: / -/t-/?
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ENERCYSOLUTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Perform daily Routines at extraction trailer and C8824 DATE: 11-14-13

LOCATfON: ".SX" Farm Stage 3 Soil Water Extraction EXCAVATION: DAN-13- 0036RJ REPORT #68

U-D1G# 13140541

START CARD NO. SE48334 DECOMMISSION NO. AE22134 RWP: CO-762 Revs SJHH-0080

SAMPLING SUMMARY SITE/EQUIPMENT 1NSPECTION: No HHU CASE#J HHU CAT#2 HHUYL#3

Sample # fnrer*ol 
BOREHOLE SUMMARY GEOPHYSICAL LOGGING

IN/A
Boring # Inlerval Type

2.N/A Borehole h4Tubing ( ) i to ft bgs; S. U.

3.5/4 Borehofet /"_TubinB( ) i to ft bgs; 5.1).

4.5/4 
Boreho!e#~_TvbL1g( )@ to ftbgs; S.0

TIME WORK SUMMARY

0600 Safety meeting at ES office. Topic; Backing Up.

c7/ 7',flt 7 #—/.f,
_________________________

___ 

Jm ~i/L, 77,5
____ #7.47 Z4'fIp i7'i.4., "2
— 7 cVW.. ____

- __ _________

OPERATOR/LICENSE: Amos/1224 WEATHER: Cloudy W.'Rain 57 degrees DISCARDED ITEMS:

ESSUPPORT Amos, Ehrgotl. Weakiev _____________________________

NCO: DOWNTiME: / ,%,g
HPT:

FWS: Franzan, _______________________________________

REFERENCE/CONTRACT INFORMATION: TFC-VO-13-246O DQW-PL-36472-OP-0002 ECN. 13-000390

REPORT BY: ______________________ REVIEWED BY: (U4-1-
TiTLE ES TECHNICAL P./?EPARER 1 TITLE: ES TEC 1/CAL V/EWE

SIGNATURE: SIGNATUR . ___________________DATE:J,f,
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ENERGYSOLUTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLING AN!) SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Perform daily Routines at extraction trailer and C8824 DATE: 11-15-13

LOCATION: SX Fanr Stage 3 Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT #69
U-DIG# 13140541

START CARD NO. SF48334 DECOMMiSSION NO. AE22134 RWP: CO-762 Rev. SJRH-008O
SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: No HHU CASE#J Hif V CdT #2 JIHUXL#3
Sample # S Interval 

BOREJ0LE SUMMARY GEOPHYSICAL LOGGING
i,N'A

2.N/.4 Borehole #_- Tubing I ) (. to ft bps: S. U. 
Baring # /nteral Type

3.N/4 Rarehole # ______ _Thbing( ) to ft bps: S.0 
2 

N/A

Bcrehol#_Tubfng( )@ ía ft bps: S.I.1.

TIME - WORK SUMMARY ________________________
0600 Safety meeting at ES office, Topic; Sharing the Road With.. Pedestrians.

p7, 744j*2 7 5,rngP '/dy. 
__________

o 75'5 ,4..e,vE . / i )'- -k8 ~7WIA -
c'3o 7- ,)2,-7 4, S-71AJ zie

cgs- /r7: )_#t4 i.., .,Z6 FSgmr'c'
5 7'Z4 7 ziô S.y

OPERATOR/LICENSE: Amos11224 WEATHER: Cloudy/windy 57 degrees DISCARDED ITEMS:

ES SUPPORT,4rras'Ehrgozt. 
___________________________

NCO. DOVeNTIME:
HPT: Z

FWS: Frn.zan.

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-.0002 ECN- 13-000390

REPORT BY: ________________________ REVIEWED BY:
TITLE : ES TECHNICAL PREP ER TITLE: ES TEC ]'IEWER

SIGNATU : DATE: —//_/
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EERGYSOLIjTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of [I]

DRILLING AND SAMPLING (PERCUSStON) DAILY WORK RECORD

PURPOSE: Per-form daily Routines at extraction trailer and C8824 and pull sample? DATE: 11-18-13

LOCATION: SX' Farm Stage 3 Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT #70
U-DIG # 13140541

START CARD NO. SF48334 DECOMMISSION NO. AE22134 RWP: CO-762 Rev1 SJUH-0080 ______

SAMPLING SUMMARY SITE/EQUIPMENT 1NSPECTlON: No cASE#1 HEUcAT#2 HHUXL#3
Sarnpk#hteval 

BOREHOLE SU- EYICGGI

3.N/A Borehole#______Tubin 10 ftbgs:S.U. 
2. 

N/A

4N/A Borehole ______Tubin.g( )@ to fibg; S.0

TIME WORK SUMMARY
0600 Safety meeting at ES office, Topic; Sharing the Road With. .Cyc]ists and Motorcyclists.

pg,,c c/'" 4c/ 1/tA',r' '-,7e2
____ ,4/ f)( 

/' ____

j//J ,- X x ,-/ ,
_____ i -/ /c / / '// e I e

_/,//sr /'
___ 7 c/i 4' td,ic/Jc/
q/ /'-Z I Zz2 -
/p

OPERATORILICENSE: Amos/1224 WEATHER: Cloudy/windy 52 degrees DISCARDED ITEMS
ES SUPPORTSteffler, Weakiey, Hops ______________________________
NCO: DOVv1T1ME: N14HPT:

FWS: Franzan,

REFERENCE/CONTRACT INFORMATION TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN- 13-000390

REPORT BY: /Z '/'r REVIEWED BY: 12//69317
TITLE : ES TECHNJ AL FRE ER TITLE: ES' TECHNICALREVJ ER
SIGNATURE: ________ 

SIGNATURE: _____ ____ ____
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SAMPLE RECEIPT AND CHAIN OF CUSTODY

222-S 

VERIFICATION CHECKLIST 
ATS-LO-090-1O1 Rev

Date Samples Received: ( '.2 )t "1 Group #: ____________________________

Number of Samples: _______

Sample Custodian: IL.,. L-tJJ-
__________________________________ Sampie Custodian to Complete:

Action Yes No N/A Comnients

(
RS,4C9 provided?

RSR provided?

Verify GKI is complete C.— I1ri Project File

Received from an alpha facility? j Contact PC for approval to release

Check that outer Custody seal is intact, if Jt-"j,
present L.. j __________________________________________________________

re1 temperature in centigrade, as - - Check if no cooler and/or no ice -

Samples are intact and in good condition If No, provide comments below

Verify that COC or RSA is accurate and
complete containing the following information

• Client name and client sample number L—

• Date arid time of sampling

• Sampling location or origin

• Container type, size, and number

P ervatives (if used) are noted on the C..
• JJIRSA and sample bottle - 

P-'.-- '1

• Analysis request is clear

• Signature of persons relinquishing and
receMng samples

Date and/or time of sample custody
exchange I

Verify thataaje numbers on containers
match theCOndIor RSA

Samples stored properly (e.g., refrigeration) (._'

Notify the PC immediately if any problems are noted. Any 'No" checked boxes require PC resolution. For WRPS samples,
the initials block below is completed by the responsible WRPS PC.

Samples acceptable for release? , PCISC Initials 
, Lv( Date Ii 1 '3

If No, comment on communication nd resolution:

Other Comments:

A-5005-302 (REV 3)
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ENERGYSOLUTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE Perform daily Routines at ettraetion trailer and C8824. DATE: 11-19-13

LOCATION: "SX" Farm Stage 3 Soil Water Extraction EXCAVATION: DAN-13-0036R1 REPORT 71
U-DIG # 13140541

START CARD NO. SE48334 DECOMMISSION_NO. AE22134 RWP: CO-762 Rev. SJRII-0080
SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION :No HHU G4SE#1 Hif U C4T#2 HHUXL#3
Sample # r Interval %

BOREHOLE SUMMARY GEOPHYSICAL LOGGINGiN/A
Boring 4 lnlerai l'vpe2VA Borehole 4 #Tuhrng ( ) to ft bgs; S. U

3.N/A Borehole#./'_Tubing( ) @ to jibgs;S.0 
2.

Borehole 4 _Tubing ( ) to /1 bgs; s.u.

TIME WORK SUMMARY
0600 Safety meeting at ES office, Topic; Sharing the Road With... Old Drivers.

7-ez rz' :cM7eI.ec 7 Z -'4L 
_____

e ,'- ,'2' Z g

eg3 5mr '-- 
_____________

- IM f 3 
___________

OPERATORJLICENSE: Amos11224 WEATHER: Cloudy 'windy 52 degrees DISCARDED ITEMS:
ES SL.'PPORTEhreott. Wealdey, Gardner
NCO: .S7t;1 DO\W"ITIME:
HPT z/-.
FWS: Franzan, - ________________________ __________________________________
REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN- 13-000390
REPORT BY: _Mike_Ebrgott____________ REVIEWED BY: 44f
TITLE : ES TECHNICAL PREPARER TITLE: ES TE C.4L 'fEWER
SIGNATURE: SIGNATU'!
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ENERGVSOLUTI0Ns 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Perform daily Rout ines at extraction trailer and 824. DATE: 11-20-13

LOCATION: SX" Farm Stage 3 Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT #72
U-DIG # 13140541

START CARD NO. SE48334 DECOMMISSION NO. AE2 RWP: CO-762 Revá SJHH-0080 _____-

SAMPLINGSUMMARY SITE/EQUIPMENTINSPECTION: No HHUC'ASE#J HH(JCAT#2 HHIXL#3

Sample #s Interval 
BOREHOLE SUMMARY GEOPHYSICAL LOGGING

l.NM
Boring interval Type

2.N4 Borehle# _7'ubng( ) to ftbgs;S.0

3K•4 Borehole# I1rubing( ) t JO ft bgs; 8.11.

Borehole #//_Tubtng ( ) @ to fibgs: 8.11.

TIME WORK SUMMARY
0600 Safety meeting at ES office, Topic; Sharing the Road With... Slow-Moving Vehicles.

O ?ZD 7Z1'Z r m
qt ,f- ,l. t5Z3'' -

'9.S7jI c __________

9ezJ -- Z r e ______________________________

~ A/7; /r?Z4;:, A'AJ'd

&2/' #z/4 1* ,5Ji- 37'L 2- r"i4'r/
'5

OPERATOR/LICENSE: Amos/1224 WEATHER: Cloudy/windy 52 degrees DISCARDED iTEMS:

ESSUPPORTEhrgou, Wea/dep,

NCO: J" DOWNTIME: ,,,J
HPT 24 £(
FWS: Franzan,

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002 £CN- 13-000390

REPORT BY: _Mike_Ehrgott_______________ REVIEWED BY: U(L,4
TITLE : ES TECHNI L P P TITLE: ES TE 'ICAL EVIEWER

SIGNATURE: ________________________ SIGN ATU 4 DATE z.a..,, .
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ENE.RGSOLUTIONs 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of1J

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Perform daily Routines at extraction trailer and C8824.__— DATE; 11-21-13

LOCAT1ON SX' Farm Stage 3 Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT #73
U-DIG# 13140541

STARTCARDNOSE48334JDEcOMMISSION NO. AE22134 RWP: CO-762 Rcv4 SJRLI-0080 -______

SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: No RHUcASEftI HHU CAT#2 HHUXL#3
Sample # 's interval 

BOREHOLE SUMMARY GEOPHYSICAL LOGGINGIN/A 
*

Boring ~ interval Type2.N4 Borehole Tubing @ to Jr bgs: S. U. 
/ -

3.isTA Borehole#Tubtng( ) to flbgs:S.U. 
2 

N/A

4.N/A Borehole # Tubing ( ) @ to ft bgs.- S. U.

TIME WORK SUMMARY
0600 Safety meeting at ES office, Topic; Sharing the Road With., .Buses and Emergency Vehicles.

o lOc' /i -j 7- 3. > A. . ç 7 j -. _ 

. 
- 

ç .~ x /=-
£LLcI L29 / _______________________________________________________________________

Pc /L-r.-- /6;-$ (i1d) - )< L..
jj't h1 erf i- p"c.e 

____________________________

j3 ____________________________

/'3O _____________________ _____________________________

_ J1 
_____

Ol'ERATORJLICENSE: Amos11224 I WEATHER: Cloudy/windy 52 degrees DISCARDED ITEMS:
ES SUPPORTEhrgoIt, Weakley 

_________________________________

NCO: DOWNTIME;
HPT' Pc
FWS.- Froizzan,

REFERENCE/CONTRACT INFORMATION: TFC-WO-13.-2460 DOW-PL-36472-OP-0002 ECN- 13-000390

REPORT BY; wgott ft thl S REVIEWED BY: ,Ø(/(' &7f 
-

TITLE : ES TECHNICAL PREP RE TITLE; ES TECHNICAL REI'I WER
SIGNATURE: SIGNATURE: _____DATE; ________

I 1010W09 Rev I
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H 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 ofENERGYSOLLTIONS

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Perform daily Routloes at extraction trader and C8824. DATE: 11-25-13

LOCATION: SX" Fa Sge 3 Soil Water Exathon EXCAVATION: DAN-I 3- 0036R1 REPORT #74

____________________________ I U-DIG # 13140541

START CARD NO. SE48334 DECOMMISSION NO. AE22134 1 RWP: CO-762 Rev4 SJHH-0080 ______

SAMPLING SUMMARY SITE/EQUIPMENT INSPECTIONNo HHUCASE#1 HHUcAT#2HHUXL#3
Sample # t Interval %

BOREHOLE SUMMARY GEOPHYSICAL LOGGING
TN/A

2,N/4 Borehole #Trthing ( ) @ to ft bgs; S. U. 
Boring 4 Interval ?)'pe

I.
TN/A Borehole # .(/—Tubizg ( ) ® to ft bgs; s.U.

2.
Borehole 41 - Tithing ( ) @ to ft bgs; S.0

TIME WORK SUMMARY
0600 Safety meeting at ES office, Topic; Are You Driving Yourself Crazy?

o728 
)' ,Pd

49'8 J96—Z

gg,O L 92 7'<Ié C-'f 
-

.5 "'.é ee" F /-i - ________

_ I 
-

OPERATOR/LICENSE: Amos/1224 WEATHER: Cloudy 30 degrees DISCARDED ITEMS:
ESSUPPORTEhrg0II, Weakley, 

____________________________

NCO: DOWNTIME: I
HPT. 4/'
FWS: Franzan, __________________________________________________________________________

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN- 13-000390

I TITLE: ES CH.WICAL VlEWE,_—'

REPORT BY: __Mike_Ehrgott_______________ I REViEW: t.4 1/-,'! 1-k7Y'E '

SIGNATURE: ________________________ 
_________ _________

TITLE : ES 

SIGNAT RE: DATE: Jjjj.7

_1 ) 10/06/09 Rev I
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ENERG.YSouTIoAcj 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLHG AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Perform daily Routines at extraction trailer and C8824. DATE: 11-2643

LOCATION: "SX" Farm Stage 3 Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT #75
U-DIG # 13140541

START CARD NO. SE48334

SAMPLING SUMMARY

Sample # t Ieteral %

JIWA

2.l'.Z4

3N4

4.N/4

TIME

0600 at ES

SITE/EQUIPMENT INSPECTION No

BOREHOLE SUMMARY

Borehole ftc/a Tubing ( ) so

Borehoic ft n/a _Tubing ( ) @ to

Borehole #_e/a_ _Thblng ( ) @ to

Are You Dri

Az:'

WORK SUMMARY

RWPCO-762 Rev4 SJHH-0080
HHU CASE#I HHU CAT #2 HHUXL#3

GEOPHYSJCAL LOGGING

ft bgs: . 
Boring ft Interval T'pe

ftbgs;S.0

ftbgs. S.0

OPERATORJLICENSE: Amos/1224 WEATHER: Cloudy 38 degrees
ES SUPPORTEhrgoIi, Weak-Icy. _________________________________
NCO: 5Vt DOWNTIME:
IIPT LI'3E'Y
FWS: Franzan, 

____________________

REFERENCE/CONTRACT INFORMATION: TFC-VVO-13-2460 DOW-PL-36472-OP-0002
REPORT BY: _Mike..Ehrgott_____________ REVIEWED BY: ______
TITLE : ES TECHNICAL PREP R J TITLE: ES TEC CAL
SIGNATURE: -.ft;4 I SIGNATIJR

UISCAIWW 11 JMS:

ECN- 13-0041390

4- r__
WER

DATE: ,.2 -/1-f?
[006/09 Rev 1
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ENERGYSOLUrIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of Liii

DRILLING AND SAMPLING (PERCUSSiON) DAILY WORK RECORD

PURPOSE: Perform daily Routines at extraction trailer and C8824. DATE: 11-27-13

LOCATION: SX Farm Stage 3 Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT #76
U-DIG # 13140541

START CARD NO. SE48334 DECOMMISSION NO. AE22134 RWP: CO-762 Rev. SJBH-0080
SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: fNo HHU CASE#J HHU CAT #2 HHUXL#3
Sarnple#'s lnfmil N 

BOREHOLE SUMMARY GEOPHYSICAL LOGGINGIN/A

Boriag # Interval Type2.N/A Borehole i__n/a_ _Tubing ( ) @ to ft bgs; S. U

3.N/4 Borehole # _n/a _ _Tubthg ( ) @ to ft bgs; S. U 
24.NA 

Borehole~t n/a Tubing( )@) La ftbgs: S.U.

TiME ______________________ WORK SUMMARY _____________________________

0600 Safety meeting at ES office, Topic; Older Drivers Have Special Needs?
27to ,-Zc'i'Z . j*z _____________________

e-J I-r A2 37QS _____ _____________ _________

- 
iem 2h9-i/y 7i4IEi 47 977AJ 7J241/& A

'-''- ez 4E-ed &ey- 3iq .c
— e8.z f~? 1&,' ,, ,,1, - yre&7

7 s72— ,5E'7 1I'J.4 Th P$L. 
_________

- 7wi/R' r1a&e' .44' eia 73 ,52S F3, /J ZOô Pf. ___— 
e" _______________________________________

1*1 /.774,gi /6

gL -'y5>-. ________________

OPERATORJLICENSE: Anios/1224 %VEATRER: Cloudy 38 degrees DISCARDED ITEMS:
ESSUPPORTEhrgoII, Weakfe 

_______________________

NCO: (/4' DOWNTIME:
HPT:

FWS: Franzan

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN- 13-000390
REPORT BY: __Mike_Ehrgott_______________ REViEWED BY: ______ ______ _____ ______

TITLE : ES TEcHNIcAL PEPA TITLE: ES TEçWM1EAL RE fEWER
S1GNATU
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ENERGYSOLUTIONSL 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of EiiI

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Perform daily Routines at extraction trailer and C8824, Sampling. DATE: 12-2-13

LOCATION: "SX' Farm Stage 3 Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT #77
U-IMG# 13140541

START CARD NO. SE48334 DECOMMISSION NO. AE22134 RWP: CO-762 RevI SJHH-0080 —
SAMPLING SLJMMA1Y SITE/EQUIPMENT 1NSPECTIONYT No IIHU CASE#I H/lu CAT#2 HHUXL#3
Sanw& Intcnal % 

BOREHOLE SUMMARY GEOPHYSICAL LOGGINGEzre
Boruig Interval ype2.N/.4 - Borehole #aa Thbing ( j io ft bgs; S. U.

3./vYA Borehole # _n/a__ Tubing ( ) ® 10 ft bgs; s.u. N/A
'1 

2.4.A.A 
Borehole # n/a Tubing ( ) to ft bgs; S. U.

TIME WORK SUMMARY
0600 Safety meeting at ES office, Topic; Safety Checklist For Automobiles.

O7 .. r /
_____ / /g - cx r 

___________________

_____ 9L y' t, /
pJ'33 ~, /J cx Jl'k,J? (/-' i/o4
___ . I% /
____ le ~i, 'e/ , - O.

O'c'D fv,J 22?-S /.
.' /1 r/- I c1i /e' //,. Li
£I ';

______-___

OPERATOR/LICENSE: Amos/1224 WEATHER: Cloudy 40 degrees IMSCARDED ITEMS:
ES SUPPORTSteffler, Weakley, Windy

1VCO: DOWNTIME:
HPT '

FWS; Fraozaij _________________________________ ____________________________________

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN- 13-000390
REPORT BY: Mike Ehrgott /1fz REVIEWED BY:
TITLE : ES TECHNI AL PRE ER TITLE: ES TECHNICAL REVIEW
SIGNATURE: ___________________ SIGNATURE: /Z-/Oi

RPP-RPT-56849 Rev.00 4/21/2020 - 11:21 AM 288 of 432



RPP-RPT-56849, Rev. 0 

H-85 

 

W
a
s
h
l
n
ç
j
t
o
n
 R
i
v
e
r
 P
r
o
t
e
c
t
i
o
n
 S
o
l
u
t
i
o
n
s
 

C
H
A
I
N
 O
F
 C
U
S
T
O
D
Y
/
S
A
M
P
L
E
 A
N
A
L
Y
S
I
S
 R
E
Q
U
E
S
T
 

V
1
3
-
0
0
6
-
0
0
6
 

j P
A
G
E
 
1
 

O
F

C
O
L
L
E
C
T
O
R
 

.
,
 

/
 

C
O
M
P
A
N
Y
C
O
N
T
A
C
T
 

T
E
L
E
P
H
O
N
E
 N
O
.
 

P
R
O
J
E
C
T
C
O
O
R
D
I
N
A
T
O
R
 

D
A
T
A

T
A
8
O
R
L

-
 

7
3
-
3
9
8
1
 

-
.
 

S
H
R
U
M
,
A
 

P
R
I
C
E
C
O
D
E
 

C
O
3
 

T
U
R
N
A
R
O
U
N
D

;
A
M
P
L
I
N
G
 L
O
C
A
T
L
1
 

P
R
O
J
E
C
T
 D
E
S
I
G
N
A
T
I
O
N
 

S
A
F
 N
O
.
 

A
I
R
 Q
U
A
L
I
T
Y
 

Li 
6
0
 D
a
y
S
 /

1 
1
2
0
 D
0
y
5

S
a
m
p
l
e
 Octiol 

v
 ,
 (
 

S
X
 Porewater Extraction Test Project, S

t
a
g
e
 Ill (

P
o
r
e
w
a
t
u
r
 arid Q

C
 S
a
m
p
l
e
 

-

I
C
E
 C
H
E
S
T
 N
O
.
 

r
 F
I
E
L
D
 L
O
G
K
 N
O
.
 

A
C
T
U
A
L
 S
A
M
P
L
E
 D
E
P
T
H
 

C
O
A
 

M
E
T
H
O
D
 O
F
 S
H
I
P
M
E
N
T

.
?
±
:
.
7
 

_
.
.
 

.
 
Y/L. -

.
 

.
.
 

.
.
 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
 

.
 •:1.L --------GOVERNMENT V

E
H
I
C
L
E
 

U
R
J
(
1
T
W
U

S
H
I
P
P
E
D
 T
O
 

O
F
F
S
I
T
E
 P
R
O
P
E
R
T
Y
 N
O
 

B
I
L
L
 O
F
 l
A
D
I
N
G
/
A
I
R
 B
I
L
L
 N
O
.

2
2
2
-
S
L
a
b
O
p
e
r
a
t
i
o
n
s
 

z
V
A
_

.
.
 

.
.
 

_
.
.

4
A
T
R
I
X
 

P
O
S
S
I
B
L
E
 S
A
M
P
L
E
 H
A
Z
A
R
D
S
/
 R
E
M
A
R
K
S
 

P
R
E
S
E
R
V
A
T
I
O
N
 

O
2
I
0
l
j 

CocI-4C
CCoritalns Radioactive Material at 

.
 

•
.
 

_
.
/
.
 

.
 
-

concentrations that m
a
y
 o
r
 m
a
y
 not b

e
 

H
O
L
D
I
N
G
 T
I
M
E
 

6
 Months 

2
8
 Devs/4$

)
S
O
n
 

regulated for transportation p
e
r
 4
9
 C
F
R
J
I
A
T
A
 

/ 
110015

D
a
n
g
e
r
o
u
s
 G
o
o
d
s
 Regulations but are flQt 

-
-
 

.
 

-
.
 

p
 

jp
u
q
 

releasable per D
O
h
 O
r
d
e
r
 4
5
8
 

1
Y
P
E
 O
F
 C
O
N
T
A
I
N
E
R
 

I
-
 

Q
 

-
I 
.
 
1

t
-
SedIeWlil 

N
O
.
 O
F
 C
O
N
T
A
I
N
E
R
(
S
)

r.Issoe 
.
 

.
 

.
 -
 -
-
 

.
 '.J 

-
 
-
 

.
 -

/'vegetaIIOn 
V
O
L
U
M
E
 

5OOasl 
5
0
0
5
L

N
I
w
l
p
e
 

-
 

—
 -. 

-
 

s
i
/
s
t
s
i
 

c
t
r
u
M
(
?
)

l.Other 
S
P
E
C
I
A
L
 H
A
N
D
L
I
N
G
 A
N
D
/
O
R
 S
T
O
R
A
G
E
 

S
A
M
P
L
E
 A
N
A
L
Y
S
I
S
 

is e
,-rui 

is

S
A
M
P
L
E
 N
O
.
 

M
A
T
R
I
X
*

82T088 
W
A
T
E
R

INS 
IONS 

IssTFIucrioNs

S
A
M
P
L
E
 D
A
T
E
 
S
A
M
P
L
E
 T
I
M
E

C
H
A
I
N
 O
F
 P
O
S
S
E
S
S
I
O
N

R
E
L
I
N
Q
U
I
S
H
E
D
 B
Y
/
R
E
 
O
V
E
D
 F
N
I
i
I

S
I
G
N
!
 P
R
I
N
T
 N
A
M
E
S

R
E
C
E
E
V
E
D
 B
Y
/
S
T
O
R
E
D
 I
N
 

D
A
T
E
/
T
I
M
E

A
L
L
t
L
L
-
-
2
 2
 -

R
E
C
E
I
V
E
D
 B
Y
/
S
T
O
R
E
D
 I
N
 

D
A
T
E
/
T
I
M
E

.
E
M
O
V
F
D
 F
R
O
M
 

D
A
T
E
/
T
I
M
E
 

j R
E
C
E
I
V
E
D
 B
Y
/
S
T
O
R
E
D
 I
N

R
E
L
I
N
Q
U
I
S
H
E
D
 B
Y
/
R
E
M
O
V
E
D
 F
R
O
M
 

D
A
T
E
/
T
I
M
E
 

R
E
C
E
I
V
E
D
 B
Y
/
S
T
O
R
E
D
 I
N

R
E
L
I
N
Q
U
I
S
H
E
D
 B
Y
/
R
E
M
O
V
E
D
 F
R
O
M
 

D
A
T
E
/
T
I
M
E
 

R
E
C
E
I
V
E
D
 B
Y
/
S
T
O
R
E
D
 I
N

X
N
Q
U
I
S
H
E
D
 B
Y
I
R
E
M
O
V
E
D
 F
R
O
M
 

O
A
T
E
I
 T
I
M
E
 

R
E
C
E
I
V
E
D
 B
Y
/
S
T
O
R
E
D
 I
N
 
—

R
E
L
I
N
Q
U
I
S
H
E
D
 B
Y
/
f
l
E
M
O
V
E
D
 F
R
O
M

L
A
B
O
R
A
T
O
R
Y
 

R
E
C
V
E
O
 B
Y

S
E
C
T
I
O
N

F
I
N
A
L
 S
A
M
P
L
E
 

D
I
S
P
O
S
A
L
 M
E
T
H
O
D

D
I
S
P
O
S
I
T
I
O
N

P
R
I
N
T
E
D
 O
N
 
1
0
/
1
/
2
0
1
3

D
A
T
E
/
T
I
M
E

S
P
E
C
I
A
L
 I
N
S
T
R
U
C
T
I
O
N
S

(
1
)
 R
A
D
I
S
O
_
J
C
P
M
S
 (
T
F
)
 {Neptunium-237, Technetium-99, Thorium-

230, Thorium-232, Tin-126, Uranium-233, Uranium-234, Uranium-235,
Uranium-236, Uranium

-238};
(
2
)
 IC Anions 

-
 9
0
5
6
 {2-Hydroxyacetate, Acetate, 

Bromide, Chloride,
Fluoride, Formate, Nitrate, Nitrite, Oxalate, Phosphate, Sulfate};

D
A
T
E
/
T
I
M
E

D
A
T
E
/
T
I
M
E

D
A
T
E
/
T
I
M
E
 

R
E
C
E
I
V
E
D
D
Y
/
S
T
O
R
E
D
I
N
 

D
A
T
E
/
T
I
M
E

D
A
T
E
/
T
I
M
E

D
I
S
P
O
S
E
D
 B
Y

D
A
T
E
/
T
I
M
E

A
 6
0
0
3
6
1
8
 (R
E
V
 2)

RPP-RPT-56849 Rev.00 4/21/2020 - 11:21 AM 289 of 432



RPP-RPT-56849, Rev. 0 

H-86 

 

SAMPLE RECEIPT AND CHAIN OF CUSTODY
- 222-S 

VERIFICATION CHECKLIST 
ATS-LO-UGO-101 Rev /fJ (j

Date Samples Received: ) -' / Group #: ____________________________

Number of Samples: _______

Sample Custodian:

__________________________________ Sample Custodian to Comp'ete:

Action Yes No N/A Comments

RSAJ9rovided?

RSR provided? -

Verify GKJ is complete ln Project File

Received from an alpha facility? fl Contact PC for approval to release
Check that outer Custody seal is intact, if
present

rter 
temperature in centigrade, as - 

Check if no cooler and/or no ice

Samples are intact and in good condition V No. pro',ide comments belcw

Verify that COC or RSA is accurate and

complete containing the following information

• Client name and dient sample number I

• Date and time of sampling

• Sampling location or origin

• Container type, size, and number

?Feservatives (if used) are noted on the
• Q9/RSA and sample bottle - ___________________________________________________

• Analysis request is dear

• Signature of persons relinquishing and

receiving samples

Date and/or time of sample custody

exchange

Verify that,2ei pe numbers on containers
match the kOC,and/or RSA

Samples stored properly (e.g., refrigeration) 
- - _________________________________________________________

Notify the PC immediately if any problems are noted. Any "No" checked boxes require PC resolution, For WRPS samples,
the initials block below is completed by the responsible WRPS PC.

Samples acceptable for release? )/ PC/SC lnitials,.g/-( ( Date /22
If No, comment on communication ar(d resolution:

Other Comments:

A-6005-302 {REV 3)
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ENERGYS0WTI0N5j 
ENERGY SOLUTIONS, WESTERN OPERATIONS rage i of L1

DRiLLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Perform daily Routines at extraction trailer and C8824. DATE: 12-3-13

LOCATION: "SX Farm Stage 3 Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT # 7
U-DIG#13140541 F

START CARD NO. SE48334 DECOMMISSION NO. AE22134 RWP: CO-762Rev. SJ}IH-0080
SAMPLING SUMMARY SITE/EQUIPMENT INSPECTJON No HHU £ASE#1 HHU CAT #2 HHUXL#3
Sample s n ma 

' BOREHOLE SUMMARY GEOPHYSICAL LOGGING

2WA Borehole #ing ( ) to ft bgs: . . 

Boring Intermi type

3.N/A Borehole Thbing( ) ® to fibgs;S.0 
2.

4.N/A Boreho1e7Tubing( )@ to ftbgs; LU.

TIME WORK SUMMARY
0600 Safety meeting at ES office, Topic; Winterizing You Car..

0709 /J i' -'q..Ut

_2 tf!.4 ,i' sx - flLSe.?e ,f - '4' st
4.-.- 

, 

..c.vc a 
__________________ _______________________

o f'iS 4 I. a .s e if It ., ... 7- . - $ i 4/L
___ (1d )r J

1LQ
St 3o ft-' ,.-4 4-., qfijcI /- 5
LIJP ,,d

OPERATORJLICENSE: Arnos/1224 WEATHER: Cloudy 35 degrees DISCARDED ITEMS:
ESSUPPORTSfefiIer. Weakle Snow Windy
NCO: DOWNTIME:
HPT

Eli'S: Franzan, _________________ __________________________________ _______________________________________

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN- 13-000390

REPORT BY: Mike Ebrgott ?10 REVIEWED BY:
TITLE ES TECHNJC.4L PREPARER TITLE: ES TECHNiCAL RE VIE 'ER
SIGNATURE: , £L1447.... i/O-5
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ENERGVSOLUTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of[iJ

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Perform daily Routines at extraction trailer and C8824. DATE: 124-13

LOCATION: "SX Farm Stage 3 Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT #79
U-DIG # 13140541

SAMPLING SUMMARY

Sample Ws lnre,-ral %

I. N/A

2.N/A

3.N/A

4.N'A

SITE/EQUIPMENT INSPECTION: Na

BOREHOLE SUMMARY

Borehole #n!a_ _Tubing ( ) ® to

Borehole # n/a - 7iibing ( ) to

Borehole # n/a Tubing ( ) to

TIME _________________

0600 Safety meeting at ES office.

2ikQ. rv.4 £

___ 2T SX -
______ 4 . -.

Jjr- T

____ I -.e'ee_5) 4

4?o ,4la -,-.

WORK SUMMARY
What Every Motorist Should Carry.

r;.-J. +r .a-_,• ..-,

jRWP:CO-762RevA_SJHH-0080 ____

HHUC'ASE#I HJIUcAT#2 HHL'XL#3

GEOPHYSICAL LOGGING

ft bgs, . . 
Boring Interval 7),pe

ftbgs:S.U.

ftbgs; S.U.

c-'

t -

c

,1

F.-.*t 1- -e 5

1—

F t:J'A /
C• *1 '.4 1? -4-.. P'.

OPERATOR/LICENSE: Amos11224 WEATHER: Partly Cloudy 28 degrees DISCARDED ITEMS:
ES SUPPORT. Weakley, Amos __________________________
NCO: DOWNTIME:
HPT:IJbf/

FWS: Franzan. _____________________________ ___________________________

REFERENCE/CONTRACT INFORNATION: TFC-WO-13-2460 DOW-PL-3U72-OP-0002 ECN- 13-000390
REPORT BY: _i44tgtt 0 (".1 fr ' I REVIEWED BY: 't

TITLE: ES TECHNIC4 RE VIETITLE : ES TE('HNJC'AL P PARE

SIGNATURE: L2I

6!9 Rev I

RPP-RPT-56849 Rev.00 4/21/2020 - 11:21 AM 292 of 432



RPP-RPT-56849, Rev. 0 

H-89 

 

ENERGYSOLUrIONS 
[_ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Perform daily Routines at extraction trailer and C8824 and attempt sample. DATE: 12-5-13

LOCATION: "SX" Fat-rn Stage 3 Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT #80
U-DIG# 13140541

START CARD NO. SF48334 DECOMMISSION NO. AE22134 RWP: CO-762 Rev. SJHH-0080 _____

SAMPLING SUMMARY S1TEIEQUJPMENT INSPECTION: HHU C4SE#I 111W CAT #2 !IHUXL#3
Sample s Inten'dI % 

BOREHOLE SUMMARY GEOPHYSICAL LOGGINGlj',14

Bori,tg Interral fl'pe2.N/A Borehole #n/a _Tubrng ( ) ® to bgs; S. U

SN/A Borehole # a/cs _Tubiag ( ) i to ft lsgs; S. U 
2. 

NM

Borehole #_a/o___Thbing ( ) ® to ft bgs; S.U.

0600 Safety meeting at ES office, Topic; Towing Tips.

D /fep .1 , fo 1...
4X . F...e — ..o -.

_j'.- _______________________'I? i7er .- - Jt.445 
. _ - -A. . .- 7.- —a- "i.-, ' 'c_ .2 ti -. -

_-d..1. - 
___________

/ - ...— t,.-a I .t).._ - <a ._-. _4 - . t . Ea

-. j-...e - -./d
- £/_erf .sjsA.—

.41 #*D--_ c ?•c. /.45

•fr 14 4 1
ioç 1-h

4-7•-- ftLs- -ç . 7- e-
c4.i hu,t-

:.. oI,

OPERATOR/LICENSE: Amos/1224 WEATHER: Partly Cloudy 26 degrees DISCARDED ITEMS:
ES SUPPORT, Weakley, Amos, Stoffler 

___________ __________________

NCO: 54f, tOTIME:
HPT: l T

FWS: F-anzan,

REFERENCE'CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OF-0002 ECN- 13-000390
REPORT BY: Mik_E1t /- REVIEWED BY: ___________________________
TITLE : ES TEcHWcAL PREPARE j TITLE: ES TECHNICAL RE VIE
SIGNATURE: .. SIGNATUREL4 DATE: /Z/1S

lO,D6,09 lev1
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ENERG',.SOLLITIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE; Perform daily Routines at extraction trailer and C8824 and attempt sample, and support DATE: 12-943
modifications to extraction trailer.

LOCATION: "SX" Fann Stage 3 Soil Water Extraction EXCAVATION: DAN-13- 003 6R1 REPORT #81I U-DIG # 13140541

SA.MPLING SUMMARY

Sample #s ln(eral %

l.NIA

2.V/4

3.N/A

4N/A

0600 at ES

SITE/EQUIPMENT lNSPECTION:Ql

BOREHOLE SUMMARY

Borehole #,vv Tubing ( ) @ to

Borehole # _Tubing ( ) @ to

Borehole #_n/a___Tubing ( )

FIHU CASE#I HHU CAT #2 HHUXL#3

1 GEOPHYSICAL LOGGING

Boring # Interual Typefis;S.0
1.

f:bgs;SU. N/A
2.

fihgs: S.0
3:

Your Car From Theft

i#—,-..tf

S 5

fls/ 7emez
,274-AJW*Ly -

._i_

o -, g,41-Q 7U1 /

j- /,Jf 1.. x- 44,I1(
72 e ?Z ítJ

7Z' 1i77 /fl e

—7

OPERATOR1LICENSE: Amos/I224 WEATHER: Partly Cloudy 24 deces
ES SUPPORT. Weakley, Amos, Sieffler, Ehrgou

NCO: DOWNTIME:

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-C

REPORT BY: _Mike_Ehrgott_______________ REVIEWED B'
TITLE : ES TEcHNIa4LREPER TITLE: TECWNIC
SIGNATURE: ________________________ SIGN fURE:

DISCARDED ITEMS:

frAJf

ECN- 13-000390

DATE: J=LL-
10/06/09 Rev I
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/ SAMPLE RECEiPT AND CHAIN OF CUSTODY
222-S 

I VERIFICATION CHECKLIST 
ATS-LO-090-1 01 Rev (J C)

Date Samples Received: / .2. 9 /2- Group #: _____________________________

Number of Samples: _______

Sample Custodian: )t-'--. L L..41L__
_________________________________ Sample Custodian to Complete:

Action Yes No N/A Comments

RSN9 provided?

RSR provided?

Verify GKI is complete 4n Project File

Received from an alpha facility? 
- J Contact PC for approval to release

Check that outer custody seal is intact, if
present - - ________________________________________________________

re° 
temperature in centigrade, as - 

I - 
Check if no cooler and/or no ice

Samples are intact and in good condition if No, provide comments below

Verify that COC or RSA is accurate and
complete, containing the following information: . --.

• Client name and client sample number (_.

• Date and time of sampling L

• Sampling location or origin

• Container type, size, and number

• 
es -vatives (if used) are noted on the

pocRsA and sample bottle

• Analysis request is clear

• Signature of persons relinquishing and
receiving samples

Date and/or time of sample custody
exchange

Venfy that s ie numbers on containers
match the nd/or RSA

Samples stored properly (e.g.. refrigeration)

Notify the PC immediately if any problems are noted. Any 'No" checked boxes require PC resolution. For WRPS samples,
the initials block below is completed by the responsible WRPS PC.

Samples acceptable for release? PC/SC Initials )L..- &I Date /2. .

lf No, comment on communication a d resolution

Other Comments:

A-6005-302 tREV 3)
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ENERGYSOWTJONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 Of El

DRILLThG AND SAMPLING (PERCUSSiON) DAILY WORK RECORD

PURPOSE: Perform daily Routines at extraction trailer and C8824, and support modifIcations to extraction DATE: 12-10-13trailer.

LOCATION: "SX" Farm Stage 3 Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT #82
U-DIG #13140541

SAMPLING SUMMARY

Sample # r Interval %

iN/A

2W/A

4W/A

0600 Safety meeting at ES

_____ 7z,-vgZ..

S_e. — &
_________

h;- I _Z6— :72;t:
'J9 €ffé
-

- ____________

- ____

- _________

-

- _______

.- 6

SITE/EQUIPMENT INSPECTION: No

BOREHOLE SUMMARY

Borehole _n/a_ Tubing ( ) to

Borehole # Tubwg ( ) to

Borehole 4_n/a_Tu6ing ( ) @ to

WORK SUMI
If Your Involved in a Collision.

CO-762 Rev.S sinn-oaso
HHU ('ASE#I HHU C4T #2 HHL'L#3

GEOPHYSICAL LOGGING

ft bgs; . . 
Boring # Interval 7)pe

ft bgs; S. U.
2.

fibgs; S.U.

OPERATOR/U CENSE: Amos/1224 j WEATHER: Partly Cloudy 24 degrees
ES SUPPORT. Weakie, Amos, Ehrgotr L ____________________________
NCO. DOWNTIME:
HPT.' ,(ee;:,&;

F#'S Franzan,

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472.OP-0002

REPORT BY: Mike Ehrgott______________ REVIEWED BY:
T1TLE:ES TEC'HNJAL PRE A TiTLE: ESTE
SiGNATURE: SIGNATUR

ECN- 13-000390

DATE: Z2=LL:::L
10/06/09 Rev I
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ENERG\SOLbTIO.VS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of LI1

DRILLLNG AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Perform dnily Routines at extraction traiJer and C8824, and support start up. DATE: 12-1 1-13

LOCATION: "SX" Farm Stage 3 Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT #83
U-DIG #13140541

SAM PLING SUMMARY

Sample # s Interval %

l.A'/A

2. V/A

3.N/4

4.N/A

SITE/EQUIPMENT INSPECTION: No

BOREHOLE SUMMARY

Borehole #n . Tubing to

Borehole 4 n/a _Tubing ( ) to

Borehole 4 n/a Tubing ( ) @ (0

0600 Safety meeting at ES office,

,oJ 4--
___

-

__

/z3

—I 
____

- 

_

___ , ,tV ______
1

lfYou Witness a Collision.

-

dv,

4)i!'LCO-762_Revs_SJHD-0080 ______
JIHU C4SE#i HHU CAT #2 HHIJXL#3

GEOPHYSICAL LOGGING

ft bgs; s 
Boring # interval Type

ftbgs;S.U. , NM

ftbgs; S.U.

OPERATOR/LICENSE: Amos/1224 WEATHER: Partly Cloudy degrees
ES SUPPORT, Weckley, Amos, Ebrgol: _____________________________
NCO: DOWNTIME:
HPT:

FWS; Pranzan,

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-246t} DOW-PL-36472-OP-0002
REPORT BY: _Mike_Ehrgott_______________ REVIEWED BY:

_________ 
_____ 

TraE/ESTEjicALRJ

ECN- 13-000390

-
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ENERGYSOLUTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page] of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Perform daily Routines at extraction trailer and C8824, and support start up. DATE: 12-12-13

LOCATION: "SX' Farm Stage 3 Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT #84
U-DIG # 13140541

START CARF NO. SE48334

SAMPLING SUMMARY

Sample 4 r 1nzerial %

Jjc4

2.N/.4

IN/A

4.NIA

DECOMMISSION NO. AE22134 ____

SITE/EQUIPMENT 1NSPETION: No

BOREHOLE SUMMARY

I Borehole #a/a Thbtng ( ) @ to

Borehole 4 _n/a 
__ Thbi..tg ( ) @ to

Borehole 4_n/a ___Tubing ( ) to

L!!CO-762 Rev.6 SJHH-OOSO

HHU CASE#I HHU CAT #2 HHWL#3

GEOPHYSICAL LOGGING

ft bgs; . 
Boring 4 Interval l'pe

fibgs:S.U.

ftbgs:S.U.

TIME _____________

0600 Safet meeting at ES

'4-/ L 7

-

A

C; If You Have A Blowout.

j?

OPERATOR/LICENSE: Amos11224 WEATHER: Partly Cloudy 24 degrees
ES SUPPORT, Weak/ey, Amos, Ehrgott ______________________________

NCO. DOW1TIME:
HPT:

FWS. Franzan, __________________________________________ -

REFERENCE/CONTRACT INFORMATION: TFC-%VO-13-2460 DOW-PL--36472-OP-0002

REPORT BY: __Mike_Ehrgott________________ REVIEWED BY: b. e
TITLE : ES TE(IIN1C4L PREPARER. , TITLE: ES TECWNICAL
SIGNATURE: r--/t SIGNATURE:

DISCARDED ITEMS:

ECN- 13-000390

,DATE: 12(LLL3
1O/06i09 Rev I
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ENERGYSOLLITJONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Perform daily Routines at extraction trailer and C8824. DATE: 12-13-13

LOCATION: "SX" Farm Stage 3 Soil Water Extraction I EXCAVATION: DAN-13- 0036R1 REPORT #85
U-DJG# 13140541

START CARD NO. SF48334 DECOMMISSION NO. AE22 134 RWP: CO-762 Rev.6 SJHH.0080 ______

SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: No JIHU cASE#1 HHU AT#2 HHbXL#3
Sam le s Interval '

BOREHOLE SUMMARY GEOPHYSICAL LOGGING

Boring # Interval Type2NA Borehole #n/a _Tubwg ( ) @ to fi bgs; LU.

3NIA Borehole # _n/a__ _Tubing ( ) J to fi bgs; .SU. 
2 

A A

4.kA 
Borehole #_n/a __Tnbing ( ) @ to ft hgs; S. U.

TIME WORK SUMMARY 
________

0600 Safety meeting at ES office, Topic; If You Have A Breakdown

_i7 //'ad io S,'t 5
O90 j.2, in&s. I;.circf c/re-, 

, 

Syfr.e.,i. l2,//
fl''ufrDd l¼ 

- (u/I iS' 57./e)
15ô. ..- __________________--_________

OPERA rORJL10ENSE: Amos/1224 \VEATHER: Partly Cloudy 24 degrees DISCARDED ITEMS:
ES SUPPORT, Weakley, Amos 

____________________________

NCO: DOWNTIME: N/A
HPT:

FWS: Franza,i, ___________________________________
REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN. 13-000390

REPORT BY: _f Eho(. p, -5' RE VIE WED BY: I) 
-

TITLE : ES TEHNIAL PREPARER TITLE: ES TECH CAL REVIEWER
SIGNATURE: SIGNATURE: t
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ENERGYSOLUTI0NS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Perform daily Routines at extraction trailer and C8824. DATE: 12-1643

LOCATION: "SX" Farm Stage 3 Soil Water Extraction EXCAVATION: DAN.13- 0036R1 REPORT #86
U-IMC# 13140541

STARTCARDNO.SE48334 DECOMMISSIONNO. AE22134 RWP:CO-762Rev.6 SJHR-0080 ____

SAMPLING SUMMARY SITE/EQUIPMENT JNSPECTtON: No HRU ASE#1 HHU CAT #2 HHUXL#3
Sample Cs Interval 

BOREHOLE SUMMARY GEOPHYSICAL LOGGiNG

2N'A Borehole n/a___Thbing ( ) to ft bgs: s.u. 
Boring C Interval Tt.pe

3.NIA Bore/mole C _n/a_ _Thbing ( ) to ft bg.c: S. U 
2 

N'4

4.NiA 
Borehole #_n/a__Thbing ( ) to ftbgs; S.U.

TIME _________________________ WORK SUMMARY
0600 SafetymeetingatESoffice,Topic;SouthboundSmashup. 

_____________________

i? _z;wv•'-- 4g/I-he, ,9g-1/.
fL1 4E-'.A''A'6?,s. 

______________

,IE'71/Ii_
— 77'F7S7 /Z''4!-_77 x4'p/_7a.d-I- _-."
— 4 __4f __',qW __J?i!w4 -

go ,'Vez __, _5,

= 
____

OPERATORJLICENSE: Amos/1224 WEATHER: Partly Cloudy 24 degrees DISCARDED ITEMS:
ES SUPPORT.. Weokley, Ehrgotl 

_______ ____________________

NCO: DOWNTIME:
HPT i.i43(
FWS:Franzan, _______________________________

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN- 13-000390
REPORT BY: Mike Ehrgott______________ REVIEWED BY: . 6 _____/_
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ENERGYSoLUTION5 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page of LI]

DRILLING AND SAMPLING (PERCUSSION) DAILYWORK RECORD

PURPOSE: Perform daily Routines at extraction trailer and C8824. DATE: 12-17-13

LOCATION: "SX" Farm Stage 3 Soil Water Exifaction EXCAVATION: DAN-13- 0036R1 REPORT 1187
U-DIG 13140541

START CARD NO. SE48334 DECOMMISSION NO. AE22134 RWP: CO-762 Rey.6 SJHH-0080 _______

SAMPLING SUMMARY SITEJEQUIPMENT INSPECTION: No HIJU cASE#1 HHU C4T112 HHLXL#3
Sample y Intend F 

BOREHOLE SUMMARY GEOPHYSICAL LOGGING1jvi;4
- Boring laterva, TypeBorehole #n/a_ _Tubing ( ) to ft bgs; S.O.

3.N/A Borehole _n/a___ _Thbing ( ) (J. to ft bgs: S. U
4. A Borehole #_n/a_ _TubL'g ( ) ' to P bgs; S. U

TiME WORK SUMMARY
0600 meeting at ES office, Topic; Southbound Smashup. 

______________ _____________________________________

r- Sx ,'W 1' °,& ---,1 ' 
____

?I i& 4tf d ,:4*IU ts

A2c '1D,Ql/ /Zc)€. 
________ ____

T7AiJ 2"'4 '? '— '-'-
- J'? ' 77 ,'e4!7-e ñ#;t- 7IAI9 p7 / 41
- ,4J4 J&49A19 .?/4-A)5

OPERATOR/LICENSE: Amos11224 WEATHER: Partly Cloudy 24 degrees j DISCARDED ITEMS:
ES SUPPORT. Weaklev, Ehrgott ______________________________

NCO: DOWNTIME: /

HPT.

FWS:Franzan,

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN- 13-000390
REPORT BY: _MikeEhrgott REVIEWED BY: .&fX')

_I
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ENERGYSOLUTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLDG AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Perform daily Routines at extraction trailer and C8824, attempt water sample. 
- DATE: 12-18-13

LOCATION: SX" Farm Stage 3 Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT #88
U-DIG# 13140541

START CARD N SE48334 1 DECOMMISSION NO. AE22134 ________ RWP: CO-762 Rev.6 SJHH-0080 _______
SAMPLING SUMMARY SITEfEQUIPMENT INSPECTION: Yes No HHU ASE#1 HHU C'4T#2 HFJUYL#3
Samp/e's lntervol% 

BOREHOLE SUMMARY GEOPHYSICAL LOGGING

2.NA 'E. Bore/iole#n/o Tubing! ) t' to ftbgs;S.U. 
Borin# huerval lj'pe

3.N/A Borehole # na Tubing! ) @ to ft bgs; S-U 
2 

A' 4
IA-A 

Berehok#n/aTubing( )@ to flbgs; S.0

TIME WORK SUMMARY
0600 Safety meeting at ES office. Topic; Attitude Is Everything. _________________________________________________

t 7' -i-L -zi 72
,9q- S1h , 

___________

/o E7 "4 e9 25j f,?~
- i_ 4'c2'6 /-~o2 

,, 
__________________

[- X7Zt nA'g '- -'4 
______________

' e' 
- A2z_ '&'—' ,'z Z2.4 L4e S .. 6

Z( ?9I'/A •7X,,'j. 7Eif 47y/?4a.fL
___ '

- 

__

OPERATOR/LICENSE: Amosi 1224 [WEATHER: Partly Cloudy 24 degrees DISCARDED ITEMS:
ES SUPPORT, Weakley Ehrgoit I ___________________________ 

,
NCO; 4/ 1iWNTIME:
HPT:

PWS: Fra,,zan.

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN- 13-000390
REPORT BY: _Mike_Ehrgott________________ REVIEWED BY: i) - i? i 

_______

TITLE: ES TEcHNIcAL PREPARER TITLE: ES TECI-INLcAL REVIEWER -

SIGNATURE: _______________ _____ SlGNATURE:4 ______
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222-S 
SAMPLE RECEIPT AND CHAIN OF CUSTODY 

ATS-LO-090-1O1 Rev O&O
Date Samples Received: 'i 'i-e i3 Group #: ___________________________

Number of Samples.:

Sample Custodian: 4-._ I.. iiL.&-<___

_________________________________ Sample Custodian to Complete:

Action Yes No N/A Comments

RSA/ ,9?ovided? - __________________________________________________

RSR provided'?

Verify GKI is complete Project File

Received from an alpha facility? 
- 

Contact PC for approval to release

Check that outer custody seal is intact, if
present - __________________________________________________________________

temperature in centigrade, as - 
- fl Check if no cooler and/or no ice

Samples are intact and in good condition (_- jjt No. provide commeots beiw

• Client name and client sample number

• Date and time of sampling

• Sampling location or origin

• Container type, size, and number c-
• Pecatives (if used) are noted on the

ctQ/RSA and sample bottle

• Analysis request is clear

• Signature of persons relinquishing and
receMng samples

Date and/or time of sample custody
exchange __- - _____________________________________________________

Verify that sajple numbers on containers
match the qOCk/or RSA ...- - ___________________________________________

Samples stored properly (e.g., refrigeration) 4

Notify the PC immediately if any problems are noted. Any "No" checked boxes require PC resolution. For WRPS samples,
the initials block below is completed by the responsible WRPS PC.

Samples acceptable for release? \/ Q3 PC/SC Initials _________ Date j 2 '/ -_L.C) ('3
If No, comment on communication ad resolution:

Other Comments:

A-6005-302 (REV 3)
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ENERGYSOLUTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of LU

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECOR1)

PURPOSE: Perform daily Routines at extraction trailer and C8824. DATE: 12-19-13

LOCATION: "SX' Farm Stage 3 Soil Water ExtrafEXCAVATION: DAN-13- 0036R1 REPORT #89
LiG#13140541 ____________________________

START CARD NO. SE48334 DECOMMISSION NO. AE22134 RWP: CO-762 Rev.6 SJHH-0080
SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: Yes No JCASE#1 HJJUCAT#2 IIHUXL#3
Sootple # hstervol % 

BOREHOLE SUMMARY GEOPHYSICAL LOGGINGIN/A

Boring 11 interrol Type2.N/A Borehole #/ Tabng ( ) @ In ft bge; S. U.
3.N/A Borehole # Tubing ( ) to ft bgs; S U 

2 
N'A

4.N/A 
Borehole # n/a_Tubing ( ) @ to ft bgs; S. U.

TIME ___________________________ WORK SUMMARY ___________________

0600 Safety meeting at ES office, Topic; What Is Ergonomics.. And Why Is It Important? ______________________________________

Zi2i-- 7!?7J22O 6' /3L J.-E ____

t8' —8________________________ _____________ _________
Zi'&/., Z.€s

99e2 zv*, v -y-z 2 ZL 5 tP
,. ___________________ ______________ ____ ___

Aip_ 3',e -• 6i 
__________ _______

OPERATOR/LICENSE: Amos/I 224 WEATHER: Partly Cloudy 35 degrees DISCARDED ITEMS:
ES SUPPORT, Weakley, Ehrgott L_ 

-NCO DOWNTIME:
HPT:

FWS: Franzan, _______ ____________________________________

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN- 13-000390
REPORT BY:_MikeEhrgott_____________ REVIEWED BY: ,,* £. ________________
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ENERGYSOLUTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of Eli

DRILLING ANI) SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Perform daily Routines at extraction trailer and C8824. DATE: 12-23-13

LOCATION: "SX' Farm Stage 3 Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT # 90
U-DIG # 13140541

START CARD NO. SE48334 DECOMMISSION NO. AE22134 ______ JRWP: CO.762 Rev6 SJHH-0080 _______

SAMPLING SUMMARY SITE/EQUIPMENT INSPECTIONVo HHUCASE#1 HHUCAT#2 HHUXL#3
Sample#'.s Thtervsl H 

BOREHOLE SUMMARY GEOPHYSICAL LOGGING1.N'A

2.N/A Borehole Tubisg ( ) @ to ft bg.t; S. U 
Borisg 4 lntereol l).pe

3N/A Borehole#r,JoTubjng( ) @ to ftbgs;S.U. 
2 

N/A

4N/A 
Borehole 4 s/s Tubing ( ) ® to ft bgs; S. U.

TIME WORK SUMMARY 
____________

0600 Safety meeting at ES office, Topic; Accidents Cost Everyone,

073o 7e.,eL 7
c8/s- _—..,78 'v 

___________

9f ES -' ,Jt5.4i77ó./ 7Z4'L.
O/D 7X- ,i4 1-4,g 7.: fu-J
- 79 óm,a,é74. 

_______ ________

OPERATORILICENSE: Arnos/1224 WEATHER: Partly Cloudy 35 degrees DISCARDED ITEMS:
ES SUPPORT, Weakley, Ehrgott ______________________________
NCO. $AJA,,1E. DOWNTIME:
HPT:

FWS: Franzan,

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN- 13-000390
REPORT BY: Mike Ehrgott REVIEWED BY: ), i.
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ENERGYSOLUTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Perform daily Routinee at extraction trailer and C8824. DATE:

LOCATION: "SX" Farm Stage 3 Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT #91
U-DIG # 13140541

START CARD NO. SE4833&_ DECOMMISSION NO. AE22134 RWP: CO-762 Rev.6 SJHH-0080
SAMPliNG SUMMARY SITE/EQUIPMENT 1NSPECT1ON No 1Th'UcASE#1 HHtJcAT#2 HHTJXL#3
Somple #s In/er,a1 

BOREHOLE SUMMARY GEOPHYSICAL LOGGING
i.N1A

Boring # 1niea1 Type2.N4 Borehole #_jv _Tabing ( ) lo ft bgs: S. U.

311/A Bo,-eho/e#naTubiig( I (. lo ftbgs: SI). 
2 

N/A

'il A Borehole #_n/ii__Tubing ( ) @ (0 ft bgs; SI).

TIME WORK SUMMARY ______________

0600 Safety meeting at ES office. Topic; On-The-Job lnjuries...Fact or Fiction

7- eftj/Z ,- I6X1

gtqw q- q . ______

O8!o FW./7) .7J'/i,. &1ttflAIE A/6 Z$I1

ic 71214b2 t3 7;,e

1 I - _________

OPERATOR/LICENSE: Amos/1224 WEATHER; Partly Cloudy 35 degrees DISCARDED ITEMS:
ES SUPPORT, Weakley, Ehrgon _________ _____________________

NCO, DOWNTIME:
HPT I4..i'1/ 44L/E:
FWS: Franzan,

REFERENCE!CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN- 13-000390

REPORT BY: Mike Ehrgott______________ REVIEWED BY: P.5- ________

___________— = ES TECW'I VIE W) =
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ENERGYSOWfIONs 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILL1NG AND SAMPIJNG (PERCUSSION) DAILY WORK RECORD

PURPOSE: Perform daily Routines at extraction trailer and C8824. DATE: 12-27-13

LOCATION; SX" Farm Stage 3 Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT #92
U-DIG# 13140541

START CARD NO. SE48334 LPECOMMISS1ON NO. AE22134 _______ RWP: CO-762 Rev.6SJHH-0080
SAMPLING SUMMARY SITE(EQUIPMENT INSPECTION: Yes No HHUcAS.E#1 HHL! CAT #2 HHUXL#3
Sample #'s lrder.al % 

BOREHOLE SUMMARY I GEOPHYSICAL LOGGINGl.N/4

2.N,4 Borehole #_nia_Tuaing( ) '. to ftbgs;S.U. 
Boriog# I,Uervai 7pe

3.NA Boreho?e#_n!a__Tubing( ) ® to fibgs;S.0 
2 

N/A
4f A 

Borehole #_a/a 1ubing ( ) @ to ii bgs; S.0

TIME J_____ __________ - WORK SUMMARY
O0O Safety meeting at ES office, Topic; The Leading Causes of On The Job Injuries. 

____________ _______________

____ ____ 5x 
_____________________

.' /*.4%zL4'-' i. _____

e" ID1/r 7?LI 
_________

E/flf7 5x _/- e:c 7'A

- ________________

OPERATOR/LICENSE: Amos/1224 WEATHER: Partly Cloudy 35 degrees DISCARDED ITEMS:
ES SUPPORT. Weakley, Ehrgoft 

_____________________ _____

NCO: 5/i- DOWNTIME:
HPT: 14i&iy

FIt'S: Fran2a,L

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN- 13-000390
REPORT BY: Mike Ehrgott REVIEWED BY: 

____________
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ENERGOLUTIOj 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page lof

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD
PURPOSE: Perform daily Routines at extraction trailer and C8524, Sampling. DATE: 12-30-13
LOCATION: SX" Farm Stage 3 Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT #93

U-DIG#13140541 _____________________________—

START CARD NO. SE48334 DECOMMISSION NO. AE22134 LRWP: CO-762 Rev.6 SJHH-0080SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: 7v i HHU CASE#1 H/lU CAT #2 HHL'XL#3
Sample #S lateral / 

BOREHOLE SUMMARY - GEOPHYSICAL LOGGINGiN/A

Boring # Interval Type2.N/A Borejwle en/a Tubing ( ) (i to ft bgs; S. U.
3.WA Borehole#_a/a,,,.,,__Tubing( ) to ftbgs;SU N/A
41t/A 

Borehole #/_n/a__jubzng ( ) @ to ft bgs.' S.U,

TIME ______________ WORK SUMMA1Y
0600 Safety meeting at ES office, Topic; Do The RigTt Thing.

____ lo -e-s7' i'c e/. ' ,c. /erT j7tt FL. 
- 

-oøc7o
C.__Ri' 

______________ __________________________________OO Oe k5 . d . ---.- 5 -_ 7Ay.ófio Fi'aI 
• 

-______________ ____________________ _____iiL_. /1eaI i frg- • ? -e 1— 5'.."e am'd
flo IiAi_. 

_________________________________
____ / a .t a .- 144 iq 

_(ç7' nd '- __________________________ __________________

OPERATOR/LICENSE: Amos/1224 WEATHER: Partly Cloudy 35 degrees DISCARDED ITEMS;
ES SUPPORT, Weakley, Steffler 

_______________________________

NCO;je-t't DOWNTIME:
Hpr.Intmy
FWS: ?raflzan,

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN- 13-000390
REPORT BY: I REVIEWED BY: 5i/ojJ

-
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ENERGOU7IONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of Lii

DRILLLNG AND SAMPLING (PERCUSSION) DAILY WORK RECORI)

PURPOSE; Perform daily Routines at extraction trailer nd C8824, Sampling. DATE: 12-31-13

LOCATION; 'SX' Farm Stage 3 Soil Water Extraction EXCAVATION: DAN- 13- 0036R1 REPORT #94

U-DIG# 13140541

START CARD NO. SE48334 DECOMMISSION NO. AE22134 ___________RWP:CO-762 Rev.6 SJHH-0080 ________

SAMPLINGSUMMARY SITEIEQUiPMENTINSPECTION: No HHU('ASE#1 HHUC'AT#2 HHUXL#3
Sample # s Intrr'a! % 

BOREHOLE SUMMARY GEOPHYSICAL LOGGINGiN/A
- Boring # Interval TypeBorehole 1_n/a_ _Tubing ( ) ( to ft &gs; S.U.

Borehole # _n/a__ Tubing ( ) to ft bgs: S. U. 
2

Borehole # n/a _Tubing ( ) @ to ft bgs; S. U

TIME J WORK SUMMARY
0600 Safety meeting at ES office, Topic; Horsep]ay Is No Joke.

u€ r ,4e'- ,--'
-3o8 *r ifl 4 ca's

f) ~i/ 'uW
,i9'z) /

_________________-

OPERATORJLICENSE: Amos/1224 WEATHER: Partly Cloudy 35 degrees DISCARDED ITEMS:
ES SUPPORT. Weakley, Ehrgon ______________________________

NCO: DO%WTIME:
HPT:

PWS: Franzan, _____________________ ____________________________________ - 
_________________

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN- 13.000390
REPORT BY: _.Mike_Ehrgott_______________ REVIEWED BY: i /1 ' -
TITLE:ESTECHNJCALP7j TfFLE: ES TECHNIC WE
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ENERGYSOLTITIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 off1J

DRILLING AND SAMPLiNG (PERCUSSION) DAILY WORK RECORD

PURPOSE: Perform daily Routines at extraction trailer and C8824. DATE: 01-02-13

LOCATION: 'SX" Farm Stage 3 Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT #95
U-DIG # 13140541

START CARD NO. SE48334 DECOMMISSION NO.RP: CO-762 Rev.6SJHH.0080
SAMPLING SUMMARY SITE/EQUIPMENT 1NSPECTION HHU C'ASE#I 1U CAT #2 ItHLLL#3
Swnpie #ir !nte,Ta/ % 

BOROSUIMARY GEOPHYSICAL LOGGINGLA"A

2.N/A Borehole #__flJa .... Tubing ( ) @ fl • u. 
Boring # Interval pe

3..V :4 Borehole # n/a Tubtng ( ) to ft bgs; S. U 
2. 

N/A

Borehole # n/a Thbing ( ) , to ft bgs.: S. U.

TIME WORK SUMMARY 
____________________

0600 Safety meeting at ES oce, Topic; Fire Extinguishers.

O7/ 4lcpI f ,-j

O r- r, 4 -
o# 4- -e-d s -t 4..4
f)I5 P", G. J -q' ,. a i- /.'i .f.e _

1ic '° ,,v/ ., .- 
"F. $

q.iLc N * 
( 

-- E — 
________________________________________________

(/', ______________________________________________ __________________

IlI 
_. k 

_________ _________________________________

I5'1 5b1d 5",— 
_________________ ________

_I___________

OPERATOR/LICENSE: Amos/1224 WEATHER: Partly Cloudy 35 degrees DISCARDED ITEMS:
ES SUPPORT, Weoklev, Steffler 

____________ _________________

NCO.54afld 5"/, ' DOWNTIME:
FIPT: i .' 's 4

FWS: Franzan, 
________________ _____________________ ______________________________________

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN- 13-000390
REPORT BY: J REVIEWED BY: Jioj Jt 'e
TITLE ES TEcHNIcAL PREPARER TITLE: ES TEc'HN cAL REVIEWER
SiGNATURE: ,é 

________ SIGNATURE: 1/LPI!4
10/06/09 'Rev I
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ENERGYSoIj 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of [1]

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Perform daIsy Routines at extraction trailer and C8824. DATE: 0L-06-1V

LOCATION: "SX" Farm Stage 3 Soil Water Extraction EXCAVATION: DAN-13. 0036R1 REPORT #96
U-DIG# 13140541

SAMPLING SITMMARY

Sample # s Inre,ia! %

l.N4

2.N/A

3.N/A

0600

qi i

SITE/EQUIPMENT INSPECTION: Q) No

BOREHOLE SUMMARY

Borehole #_n/a_ _Tubing ( ) to

Borehole # _n/a_ _Tubing ( ) f to

Borehole _n/a____Tubing ( ) @ to

WORK
gatES office, Topic; Ladder Safety.

/.7' fl—a

6:c._, C.

" c- 2'--
i----- ,' .=.e Ai-t 'e 7

- .---t A , _ c
k 5 Led.

et

I rP,.J (hi it

HI/ti CASE#J HHU CAT #2 HHIJXL#3

GEOPHYSICAL LOGGING

ft bgs; .. 
Boring # Interval Type

I bgs, S. U. 
2. 

N/A

jibgs: LV.

(4 7'e41

f-,,

—I

OPERATOR/LICENSE: Amos/1224 WEATHER: Partly Cloudy 35 degrees
£9 SUPPORT. Weakie Steffler ____________________________

NCO: j..' /c .fl- '1 DOWNTIME:
HPJ

FWS: Franzan,__________________________________________ ____________________ _______

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002

REPORTBY: 0 £ REVIEWED BY: ____

TITLE : ES TEcHN1cAPR.EPRER TITLE: ES TEcHNIcAL RE VIE WI
SIGNATURE: 

. SIGNATURE: a-4 iii F

SCARDED ITEMS:

-----

ECN- 13-000390

.DATE: ____

10106/09 er I
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ENERGYSOLUTJo 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Perform daily Routines at extraction trailer and C8824. DATE 01-07.44

LOCATION: "SX" Farm Stage 3 Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT #97
U-DIC#1314541

START CARD NO. 5E48334 DECOMMISSION NO. AE22 134 RWP CO-762 Rev.6 SJHH-0080 _______

SAMPLING SUMMARY SJTEJEQUIPMENT INSPECTION: HHU ASE#1 HHU CAT #2 HHUXL#3
Sample 's Jntr'al %

BOREHOLE SUMMARY GEOPHYSICAL LOGGING1.NU
Boring # intera1 Type2.NU Borehole _n/a_ _Tubing ( ) @ to ft bgs; S. U 1

3.N/A Borehole # n/a _Tubing ( ) @ to ft bgs; S. U 2 
N/A

4.NA 
Borehole #_n/a Tubing ( ) ( ft • 

3.

TIME WORK SUMMARY
0600 Safety meeting at ES office. Topic; Safety Matters-Even in an office.
7o 1Jed 7- .ç x - 2 c ' '- d

O//S /C75 ,.-., c'te± " e'-

6 fl' j- ,- 
, J , * c. 

____

cLc.._ l/e' ad t- LZ'.4_'. Z..z_-.---- • L'__ _ (... , r-e
, /tIe-c. f,c.4 

________________________________ ____________________

fq p1 , ,. -s

L' 7LlL:( 
________________________________

OPERATOR/LICENSE: Amos11224 WEATHER: Partly Cloudy 35 degrees DISCARDED ITEMS:
ES SUPPORT. lVeakky ______________________________

NCO.5 H, "/ DOWNTIME:
HPT:

FWS: Franzan,

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN- 13-000390

REPORT BY: 0 iT '-5 REVIEWED BY: ..D, ..fk'oJ h
TJTLE:ESTECHNICALPREPARER
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ENERGYSOLvTION 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Perform daily Routines at extraction trailer and C8824. DATE: 01-08-14

LOCATION: 'SX" Faxrn Stage 3 Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT #98
U-DIG# 13140541

START CARD NO. SE48334 DECOMMISSIONNO. AE22134 RWP:CO-762 Rev.6 SJHR-0080
SAMPLING SUMMARY SITE/EQUIPMENT 1NSPECTIONjs No 111111 cASE#1 HHU('AT#2 HHUXL#3
Sanp/e Inieio1 

BOREHOLE SUMMARY GEOPHYSICAL LOGGINGIN/A
Boring # Inletvo! Type2 ivi Borehole #nla Tubing ( ) @ to ft bgs: S. Z/

3N/4 Borehole # Tubing ( ) ft bgs; S. U 
2 

N/A

41v/A Borehole #_n/a__Tubing ( ) ® to ft bgs; S.U.

TIME ] WORK SU1ARY
0600 Safety meeting at ES office, Topic; Chemical Spills & Leaks.

O7c'c- head ' ,4- - t-.-- 7 ie /~ q •?. TX
-2' e.5/-e /d 'r

6 IO 
________________

4 -'- i' 
-

O?3 L f,'--d ' -.

____ - '(-.._-- z.

/-

L2_ c- t - ft-e e/ /e-. /. -j
i/- (c-rc-' 

________

i a j-eJ J ' c -.,---

5'c .jA

OPERATOR)UCENSE: Amos/I 224 WEATHER: Partly Cloudy 35 degrees DISCARDED ITEMS:
ES SUPPORT, Weakley _____________________________
NCO:5v.A DOWNTIME:
HPT:C

EWS: Franzan.

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN- 13-000390
REPORT BY:0 /q-ç.c, .3 REVIEWED BY: Z ? t. S1° ' Ii i
TITLE : ES TECHNICAL PREPARER TITLE: ES TEC NICAL VIEW
SIGNATURE: ________________________ SXGNATURE:2 0j DATE: //io/1 cl'

10/06109 Rev
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ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of LIflrnrtrflnr y n'rn,.yr II
Jjr,1%, I3ULUIitJiV)

DRILLING AND SAMPLiNG (PERCUSSION) DAILY WORK RECORD

PURPOSE: Perform daily Routines at extraction trailer and C8824. DATE: 01-09-14

LOCATION: "SX" Faim Stage 3 Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT #99
U-DIG 13140541

START CARD NO. SE48334 I DECOMMISSION NO. AE22134 RWP: CO-762 Rev.6 SJHH-0080
SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: Yes No HHUCASE#1 HHUCAT#2 !IHUXL#3
Sc le Intenai %

BOREHOLE SUMMARY GEOPHYSICAL LOGGINGi.NJ.4
Boring # interval Type2.N/.4 Borehole #nla _Thbing ( ) @ to ft bgs; S. U.

3NIA Borehole # _n/a_ _Tubing ( ) to ft bgs; S.U. 
2. 

NM

N.'A Borehole # n/a Tubing ( ) ( to ft bgs; S. U.

0600 at ES office, Topic; Keeping the Lid on Flammable Lii

J ~ / 
,,- 

co

71 
51/ -7 •J J

/ i.I
7 c) 7Y/0 -

_c

____ 

#

(

/L

ES SUPPORT, Weak/cy Steffler ___________________________
NCO:-~Lz'fj DOTI1E:

OPER4TORILICENSE: Anios/1224 WEATHER: Partly Cloudy 41 deree1j

HPT: /Vi"&ez
FWS: Franzan.

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002

REPORT BY:,?'Z 57'i%- REVIEWED BY: _____
TITLE : ES TECH

SIGNATURE: 

I TITLE: ES TECHJVICAL R.

SIGNATURE:

ECN- 13-000390

DATE: 2LL/L(
10/06/09 Rev 1
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ENERGYSOLUrJONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Perform daib' Routines at extraction trailer and C8824. DATE: 01-10-14

LOCATION: •'SX" Farm Stage 3 Soil Water Exaction EXCAVATION: DAN-13- 0036R1 REPORT# 100
U-DIG 0 13140541

START CARD NO. SE3 DECOMMISSION NO. AEZ2 134 JPcO-762 Rev.6 SJHH-0080 ______

SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: No HHU C'ASE#I HHU cAT#2 HHUXL#3
Sample 4 Intereal % 

BOREHOLE SUMMARY GEOPhYSICAL LOGGINGI.N.A
Boring # Inten'al lvpe2 Borehole #n/a_ _Tubmg ( ) to ft bgs: S.V.

3.N1A Borehole # n/a _Tubing ( ) @ to ft bgs; s.U. N.4

4.NA 
Borehole # tz/a___Tubing ( ) @ (0 ft bgs: S.U.

TIME _______________________ WORK SUMMARY
0600 Safety meeting at ES office, Topic; What To Wear. 

..--

O'7 3a -r'Ra L)- 7 U-2 Ot 'fi /?7fr /A/'
o 9a ?#1e 5>( - , ,
- A4-/4t. cej _________________'gi iZ'eZ r i'/& '~5?e,e

OPERATOR/LICENSE: Amos/1224 WEATHER: Partly Cloudy 41 degrees DISCARDED ITEMS:
ES SUPPORT, Weak/v Ehrgo!t Very Windy

NCO: .ZZZY DOWNTIME:
HPT: iItivf

FWS: Franzan,

REFERENCE/CONTRACT INFORMATiON: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN- 13-000390
REPORT BY 6z,7' REVIEWED BY:.2) 

______

TITLE : ES TECHNICAL PREPAR TITLE: ES TECH WCAL RE 'JEWS
SIGNATURE: SIGNATURE:,,, if ,L4AATE: iJ/(

10/06,09 Re I

RPP-RPT-56849 Rev.00 4/21/2020 - 11:21 AM 318 of 432
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ENERGYSoLVTIoS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Perform daily Rontine at extraction trailer and C8824. DATE: 01-1344

LOCA11ON: SX" Farm Stage 3 Soil Water Extraction EXCAVATION: DAN43- 0036R1 REPORT #101
U-DIG # 13140541

START CARD NO. SE48334 DECOMMISSION NO. AE22134 RWP: CO-762 Rev.6 SJHH-00SO ______

SAMPLING StJMMARY SITEJEQUIPMENT 
INSPECTION:S 

No HHUCASE#1 HHUcAT2 IIHUXL#3

Sample s In r'al 
zo BOREHOLE SUMMARY GEOPHYSICAL LOGGING

I.N,4
- . 

. Boring # Interval 7)'pe
ZN/A Borehole #_ma _fub!ng I ) @ to ft bgs; LU.

3N/A Borehole C n/a _Tuhing [ ) @ to ft bgs; S. U 2.
4.NJA Borehole #_n/a___Tuhing ( ) . to ft bgs; S. U

TIME ___________________ WORK SUMMARY
0600 Safety meeting at ES office, Topic; What To Wear. ,.A9A b-,' 4 ,

7Z9z/6(- T c~cn4,e,

,s&J j; •5,( ze,,/e I1 3
,g' -j Fee,'vs,' 7L/~ 9 776/ 7I 2SII

----- _/-2. .- 
__________

74'Jf/ 7 E5 ______________________________

__ 

_____

_________________

_I_

OPERATOR/LICENSE: Amosfl224 'WEATHER: Partly Cloudy 41 degrees DISCARDED ITEMS:

ES SUPPORT, Weakley Ehrgozz Very Windy

NCO: $Z/OZ"Z DOWNTIME:

F/PT

FWS: Franzan, ____________________________________

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW.-PL-36472-OP-0002 ECN- 13-000390

REPORT BY: ___________________________ REVIEWED BY: ..h i
TITLE : ES TECHNICAL PREP. R TITLE: ES TECHWJC.4L R.E VIE WE

SIGNATURE: SIGNATURE: JJLDATE:JJLqJI'

RPP-RPT-56849 Rev.00 4/21/2020 - 11:21 AM 319 of 432
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ENERGYSOLUTJONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLD4G AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Perform daily Routines at etraetion trailer and C8824. 
- 

LTE:01-14-14
LOCATION: "SX" Farm Stage 3 Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT #102

U-DIG# 13140541

START CARD NO. SE48334 DECOMMISSION N!134 RWP: CO-762 Rev.6 SJHH-00SO ______

SAMPLING SUMMARY SiTE/EQUIPMENT INSPECTiON: No 
LUASE#1 HHUAT#2 HHVXL#3

Sample #s lnter.'al 
BOREHOLE SUMMARY GEOPHYSICAL LOGGING

I.N/A
Boring # Interval Type

21'i/A Borehole #_n/a_ Tubing ( ) @ to ft bgs; S. L..

3.N/A Borehole # _n!a ... _Tubing ( ) @ w ft bgs: S.U. 
2. 

N/A

Borehole _n!a 7ubing ( ) to ft bgs; S. U.

TIME %VORK SUMMARY
0600 Safety meeting at ES office, Topic: What To Wear.

____ ic s i- d ,?'

.Jr'- 5 --; 4 __________________________
/ He • I •J i /

orjj ,f1 /cks jL. 4'...J i
o j 15 4 p L r — c
LL lc.Ji
____ .. / i— cI '' r
____

OPERATORJLICENSE: Amos/I224 WEATHER: Partly Cloudy 41 degrees DISCARDED ITEMS:
ES SUPPORT. WeakleyAtnos Very Windy - ________

NCO: 3II DOWNTIME:
lIFT:

EWS: Pranzan.

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OP-0002 ECN- 13-000390

REPORT BY: C (. I REVIEWED BY: 2 L r//oj ii
TITLE : ES TECHNICAL PREPARER TITLE: ES TECHNICAL REV EWE )
SIGNATURE: SIGNATURELaA,/ f LJDATE: i//i (

10106109 Rev!

RPP-RPT-56849 Rev.00 4/21/2020 - 11:21 AM 320 of 432
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ENERGYS0LUTJONs 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Perform daily Routines at extraction trailer and CS824. DATE: 01-15-14

LOCATION Farm Stage 3 Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT U 103
U-DIG #13140541

START CARD NO. SF48334 r DECOMMISSION NO. AE22134 RWP: CO-762 Re'.6 SJHH-0080
SkMPLINGSUMMARY SITEIEQUIPMENTINSPECTION: Yes Plo HHUCASE#J HHUCAT#2 HHIJXL#3
Sample #'s Interval % 

BOREHOLE SUMMARY GEOPHYSICAL LOGGINGI.N/.4
Boring # Interval 7vpe2N/A Borehole #_n/a_ _Thbing ( ) to ft bgs: £ LI.

3.N/,4 Borehole n/a _Thbing ( ) to ft t'gs. S.U. 
2 

N/A

4. A Borehok ft_n/a__Tubing ( ) to /1 bgs; S. U

TIME __________________ WORK SUMMARY
0600 Saf'ety meeting at ES office, Topic; Respiratory Protection

- __________________________ _______ ________

?5 j * - -

/6O t74-'3 4
- 7 ______________________________

___________-______

OPERATORILICENSE: Amos/1224 WEATHER: Partly Cloudy 50 degrees I DISCARDED ITEMS:
ES SUPPORT, Ehrgotl, Amos 

____________________________

NCO: DOWNTIME:
HPT:

FWS: Franzan.

REFERENCEfCONTRACT INFORMATION: TFC-WO-13.2460 DOW-PL-36472-OP-0002 ECN- 13-000390

REPORT BY: REVIEWED BY: )2 .5 /1 .' ________

TirLE:EsTECNcAL,

RPP-RPT-56849 Rev.00 4/21/2020 - 11:21 AM 321 of 432
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ENERGYSOLLITJONs 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of LII

DRILLITG AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Perform daily Routines at extraction trailer and C8S24. DATE: 01-16-14

LOCATION: "SX" Farm Stage 3 Soil Water Extraction EXCAVATION: DAN-13- 0036R1 REPORT # 104
U-DIG # I314541

START CARD NO, SE48334 DECOMMISSION NO. AE22134 RWP: CO-762 Rev.6 SJHH-0080
SAMPLING SUMMARY SITEIEQUIPMENT INSPECTION: Yes No HHU CASE#I HHV CAT#2 HHLJXL#3

Sam le #s Intercal V
BOREHOLE SUMMARY GEOPHYSICAL LOGGiNG

iN/A
Boring Interval Type

2.NA Borehole #_n/a Tubing ( ) ( to ft bgs; S. U. -

3N-4 .Sorel,ole # n/a _Tubing ( ) @ to ft bgs; LU. 
2 

N-A

4.N/A Borehole # ,,/a Tubing ( ) @ to ft bgs; S.U.

TIME _________________________ WORK SUMMARY __________________________

_______ Safety meeting at ES office, Topic; Brace Yourself.. Back Support Belts. --

1(5 ffepJ aj # rF ..t 7X f I cx ______________

i9r
075s , z_ 

. .p
o3o ac 7' p r; P0 j9 _____

O'j ( A- r- r- 4 f. .. p - . c,',. 
,-

gc/ -.4-F :'2 rX

OPERATOR/LICENSE: Amos11224 'WEATHER: Partly Cloudy 50 degrees DISCARDED ITEMS:

ES SUPPORT. Ehrgott, Weak/ey 
____________________________

NCO: DOWNTIME:
HPT: N/A-
FWS: Franzon.

REFERENCE/CONTRACT INFORMATiON: TFC-WO-J3-2460 DO%V-PL-36472-OP-0002 ECN- 13-000390

REPORT BY: O/ , REVIEWED BY: F ii
TITLE : ES TECHNiCAL PREPARER TITLE: ES TEG/NJGAL VIEW
SIGNATURE: '&. ---.t SIGNATUREaZLlJ.JDATE: 1/2 oh g

RPP-RPT-56849 Rev.00 4/21/2020 - 11:21 AM 322 of 432
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ENERGYSOLUrIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of

DR1LLIIG AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Perform daily Routines at extraction trailer and C8824 attempt a sample, DATE: 01-20-14

LOCATION: SX" Farm Stage 3 Soil Water Extraction EXCAVATION: DAN.13- 0036R1 REPORT # 105
U-DIG 13140541

START CARD NO. SE48334 DECOMMISSION NO. AE22134 RWP: CO-762 Rev.6 SJHR-0080
SAMPLING SUMMARY SITE/EQUIPMENT INSPECTION: Yes No HHU C'ASE#I HHU CIT#2 HHUXL#3
Sample s In/cud % 

BOREHOLE SUMMARY GEOPHYSICAL LOGGING
1.N'A

2.NIA Borehole #_n!a Tubing ( ) J to ft bgs, S. U 
Boring Interval Typr

31i'A Borehole # _n/a__ _Tubrng ( ) ® to I? bgc, S. U. 
2 

N/A

4.N/A BoreJo1e#n/aTubng( )@ to jtbgs, SU.

TIME WORK SUMMARY
0600 Safety meeting at ES office, Topic; Brace Yourself...Listen Up! What )tu can do to pu-otect your hearing.
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ENERGYSOLLJTIONS 
ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 of [1]

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Perform daily Routines at extraction ti-ailer and C8824 attempt a sample. DATE: 01-23-14

LOCATION: "SX" Farm Stage 3 Soil Water Exaction EXCAVATION: DAN-13. 0036R1 REPORT #104
U-DIG # 1314)541

START CAJID NO. SE48334 J_DECOMMISSION NO. AE22134 RWP: CO-762 Rev.6 SJHH-0080
SAMPLING SUMMARY SITE/EQUIPMENT 1NSPECT1ON No Hill] CASE#1 HHU CAT #2 HHUXL#3
Saole #s 

BOREHOLE SUMMARY GEOPHYSICAL LOGGING

2.N/A 
, 

Borehole #n/a _Tubing ( ) ® to ft bgs; 
Boring # hueri'ai Type

3.N/A Borehole #_nJo_ ubing ( ) ® to ft bgs; LU 
2 

N.'A

4.N/A Borehole #_n/a_jublng ( ) @ to ft bgs; S. U.

TLME 1 WORK SUMMARY
0700 Safety meeting alES office, Topic; Box Cutter Safety.
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SAMPLE RECEIPT AND CHAIN OF CUSTODY

222-S 

VERIFICATION CHECKLIST 

ATS-LO-090-1 01 Rev 9
Date Samples Received: 23 4 i1 Group #: ___________________________

1 2L422'J
Number of Samples: .-

Sample Custodian:

________________________________ Sample Custodian to Complete:

Action Yes No N/A Comments

RSA/COC provided?

RSR provided?

Verify OKI is complete i_. -fn Project File

Received from an alpha facility? 
- 

Contact PC for approval to release

Check that outer custody seal is intact, if -

present _____________________________________________________________

temperature in centigrade, as U Check if no cooler and/or no ice

Samples are intact and ri good condition L....- If No, provide comments below

Venfy that CCC or RSA is accurate and
complete containing the fo lowing information

• Client name and client sample number <.

• Date and time of sampling

• Sampling location or ongin

• Container type, size, and number

P rvatives (if used) are noted on the
0 SA and sample bottle

• Analysis request is clear

• Signature of persons relinouishing and
receiving_samples _____________________________________________________________

Date and/or time of sample custody
exchange _____________________________________________________________

Verify that mple numbers on containers
match the(C0andIor RSA - - - ______________________________________________________

Samples stored propeily (e.g.. refrigeration) (...

Notify the PC immediately if any problems are noted. Any "No° checked boxes require PC resolution. For WRPS samples,
the initials block below is completed by the responsible WRPS PC.

Samples acceptable for release? ________ PC/SC Initials ________ Date 2 3. 1-JL/

If No, comment on communication an resolution: & L14
V

Other Comments:

A-6005-302 (REV 3)
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ENERGY SOLUTIONS, WESTERN OPERATIONS Page 1 ofENERGYSOLW IONS

DRILLING AND SAMPLING (PERCUSSION) DAILY WORK RECORD

PURPOSE: Get Tag of water level and sediment in C88 DATE: 01-27-14

LOCATION: SX" Fa Sge 3 Soil Water Extraction EXCAVATION: DAN-13- 0036R1 LREPORT # 105
U-DIG # 13140541

SAMPLING SUMMARY

Sample # t hue.-val %

iN/A

2.N,A

3N/A

4N'A

0700

SITE/EQUIPMENT INSPECTION: Yes No

BOREHOLE SUMMARY

Borehole #n/a _Tubthg ( ) @ to

Borehole # p/a___ _Tubing ( ) ® to

Borehole # n/a Tubthg ( ) g

at ES office, Topic; Ladder Safety.

- ,-

;2? 4 '?
(—? i/ L..4rn'

_Le 7

2'' #e
d!3# 2 5

RWP:CO-762 Rev.6 SJHH-0080

HHU cASE#1 HHU C'AT#2 HHWL#3

GEOPHYSICAL LOGGING

Boring # Interval Typeflbgs:&U

fibgs; S/i. 
2. 

N/A

fibgs: SI.'

OPERATORJLICENSE: Amos/1224 WEATHER; Over Cast 35 degrees
ES SUPPORT E/irgott I
NCO., I DOWNTIME:
HPT

FWS; Franzan,

REFERENCE/CONTRACT INFORMATION: TFC-WO-13-2460 DOW-PL-36472-OF

REPORT BY: rli REVIEWED BY:
TITLE : ES TECH!VK'A LPREPA TITLE: ES TEcHNIcAL
SIGNATURE: 

- SIGNATURE:

ISCARDED ITEMS:

ECN- 13-000390

____DATE:____
10/06/09 Rev I
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Geophysical Logging in the 241-SX
Tank Farm, July 2013

by

Russ Randall, PhD

to

EnergySolutions
Richiand, Washington 99354

July 2013

Three Rivers Scientific
3740 Grant Loop
West Richiand, Washington 99353
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Geophysical Logging in the 241-SX Tank
Farm, July 2013

1 Introduction
EnergySolutions (ES) and Three Rivers Scientific provided small diameter (slim hole) logging in
support of field activities at the 241 -SX Tank Farm. Logging surveys were conducted with three
detectors: BGO and LaBr (both scintillation tools) and a neuti'on-neutron moisture tool. The
surveys were used for colTelation with logs from the SX-borehoies logged earlier in the year
(C8759, C8761). This report includes the results of these surveys for the four probe holes
installed at the investigation site (see Appendix A).

The BGO and LaBr instruments were run in combination during the logging run, and spectral
data were recorded for both. The energy resolution of the LaBr is superior to the BGO, but the
BGO efficiency for KUT naturals is superior to the LaBr. Thus the data from the BGO were
used to measure gross gamma and concentrations of KUT, and the LaBr data were used to
identify and measure the concentrations of selected radionuclides. The targeted radionuclide for
this project was 137Cs.

Both of the gamma tools were calibrated for the probe hole conditions present at the
investigation site. The moisture tool was calibrated to both 6 and 8 inch-cased calibration
standards. A casing thickness correction was applied to the extrapolated casing diameter
calibrations for the moisture response.

2 Survey Results
Log surveys were recorded from the bottom of the probe hole (maximum survey depth) to ninety
feet below ground surface (bgs). Zero depth reference is at ground surface. A daily i-epeat
measurement was acquired to verify instrument repeatability. The main log and repeat intervals
are presented on the same plot. The computed results of the main and repeat intervals were
reviewed and the results agree within the uncertainty of the measurement counting statistics.

The survey results for each probe hole are presented as a depth versus concentration plot in
Appendix A.

3 Geophysical Logging System
The logging system is a portable unit powered by either on-site generator (1 20v AC), or site-
supplied power. A laptop computer allocated to the logging unit is used to monitor encoder
depth positions, control the winch motor, and record detector responses.

Page 2
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3.1 Gross Gamma Calibration and Surveys

The gross gamma was obtained using the efficiency superior BOO instrument response. The
settings of the detector components are fixed (i.e. set up during assembly, prior to calibration)
and are not adjustable by the field-logging engineer. The detector gain and lower threshold are
set to record gamma ray activity with energies between 20 and 3000 keV. By comparison, the
highest gamma ray from naturally occurring radionuclides is from thorium-232 and occurs at
2614 keV. A supplied 60Co source was used as a field verifier at the beginning and ending of
each day's logging activities to check detector resolution (integrity) and energy calibration
(amplifier gain).

The BGO detector was calibrated in gross gamma borehole calibration models located at the U.S.
DOE Hanford site near Richland, Washington. Calibration data were collected in the two most
appropriate (lowest concentration) gross gamma calibration zones (SBA and SBU). Calibration
was performed with a section of the direct push casing (4-fl long) 0.37-in, thick (2.5-in. OD)
installed over the detector (4-in, long). The calibration data are summarized in Table I. The
calibration units are pCi/g of equivalent Radium-226 (eRa-226). See Appendix B for the
calibration certificate.

Table 1. Gross Gamma Calibration Data

Dead-Time Corrected
Calibration Gross Gamma

Concentration
eRa-226Model Count-Rate"1(pCiJg)____________________________________ (eps)

SBA 61.2 2517±2
SBU ( 186 7347±3.5

1 -Count rates are mean of 50 sample measurements at 10-sec each.
2-BGO Detector system dead time is 7.2 microsec

The BGO/LaBr gamma surveys were logged at 0.5 ft depth increments and 100 sec pci' station..
A spectrum of 1024 channels was collected each 0.5 feet from the bottom of the probe-hole to
the targeted 90ft depth. The spectra were recorded in comma-delimited foi'mat with all spectra
per file. Detector count rates were dead-time corrected and the gamma survey data were
processed as gross gamma response to determine the concentration of equivalent Radium-226
(eRa-226) in pCi/g.

The dead time cotTection is a nonparalyzeable relationship (Knoll, 1979) and described by the
following equation:

= CObS

I l — e'C0h
Where:

= the true or dead time corrected count rate in c/s
Cob5 = the observed count rate in c/s

= the dead time factor of 7.2 ts.

Page 3
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3.2 Spectral Gamma Calibrations and Surveys
Calibration of the BGO logging system was performed in the four spectral gamma borehole
calibration models located at the U.S. DOE Hanford Site near Richiand, Washington and
according to Hanford Site procedures for scintillation type spectral gamma ray borehole
detectors (Randall & Stromswold, 1995). The four calibration models contain elevated
concentrations of the naturally occurring radionuclides (potassium, uranium or radium in secular
equilibrium with uranium, and thorium (i.e., KUT). The radionuclide concentrations are
traceable to NIST standards, (Steele & George, 1986). Table 2 lists the radionuclide
concentration in each of the gamma calibration models. The uncertainty is quoted at the 2-sigma
(95 %) confidence level.

Table 2. Hanford calibration model values for KUT

40K 226Ra 232Th
Model Concentration Concentration Concentration

(pCilg) (pCi/g) (pCi/g)

SBK 53.50 ± 1.67 1.16 ± 0.11 0.11 ± 0.02
SBU 10.72± 0.84 190.52±5.81 0.66±0.06
SBT 10.63 ± 1.34 10.02 ± 0.48 58.11 ± 1.44
SBM 41.78± 1.84 125.79 ±4.00 39.12± 1.07

Calibration was performed with a section of the direct push casing (4-ft long) 0.37-in, thick (2.5-
in. OD) installed over the detector (4-in, long). Performing the calibration with the casing is
more rigorous than calibration in an open hole and applying colTection to account for the
presence of the direct push casing.

During logging the gamma peak at 1461 keV from potassium (K-40) is almost always present as
the dominant peak in each spectra. The second best peak is the 2614 keV peak from 232Th. Both
of these peaks are used to monitor for spectra gain changes. During data processing the spectra
gain is adjusted to track the reference gamma peaks.

Borehole survey spectra (100 seconds each) were measured each 0.5 feet between the selected
depth intervals in move-stop-acquire logging mode. The i'esults are presented on the plot for
each of the colTesponding probe holes.

33 Spectral Photo Peak Calibrations and Surveys

The LaBr spectral data are pi'ocessed differently than the BGO data, and thus the LaBr
calibration is different. The LaBr calibration and log data processing is performed in the same
manner that the High Purity Germanium (HPGe) log data are analyzed (Randall 1994). The basic
concept involves the non-linear least square fitting of a linear background plus a Gaussian photo
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peak over a small region of the spectra containing the target gamma ray. The discussion in this
report will cover the target gamma ray of' 37Cs (661 keV), but the same technique can be applied
to any other gamma ray.

The SBU calibration model was used to measure the LaBr detector efficiency for the 609 keV
peak from a daughter product of 238U. The gamma ray detection efficiency of LaBr is a function
of energy, thus a method of correcting the measured efficiency at 609 to the efficiency at 661
keV was developed. Monte Carlo N-Pat-tide (MCNP) (RSICC) code for making Monte Carlo
gamma transport calculations was used to compute the ratio of detector efficiencies between 609
and 661 keV. This ratio is then applied to the measure efficiency at 609 keV to obtain the '37Cs
gamma ray efficiency. The tool geometry of the modeling was the same used in the SBU
calibration, and the source was set to both a 609 and 661 keV distributed throughout an SBU
matrix.

The dead time for the LaBr instrument was measured to be 1 .06ts. The measured detector
efficiency for the 661 keV is 0.588 (c/s)IpCi/g (Appendix B contains the calibration certificate).
The measured Full Width Half Maximum (FWHM) % for the '37Cs photo peak is 4.17% at 661
keV.

The log data processing for is performed using a MathCad file. The steps to process the
data are the following:

1. The energy calibration is established.
2. Based upon the 661 keV energy, the predicted peak channel is computed from the energy

calibration.
3. A MathCad file is used to fit a linear background plus a Gaussian (with the energy

computed centroid, and established peak width) to each spectral record.
4. Within the same MathCad file the photo peak count rate is computed, dead time

corrected, the calibration coefficients arc applied and the '37Cs concentrations and depths
are output to a conima-delimited file.

5. Survey plots are made with only those computed '37Cs that are above minimum detect
levels (mdl), which is conservatively set at 0.4 pCilg, based upon statistical merits of the
fitting.

4 Conclusion
Scintillation gross, spectral gamma, and moisture survey logs were collected in 4 probe holes
installed in the 241-SX Tank Farm. All probe holes were pushed to their target depth. All probe
holes were pushed to approximately 150 feet in depth.

No '37Cs, above mdl, was identified in the 4 probe holes logged. Thus the '37Cs plot tracks are
blank; refer to plots in Appendix A.
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Appendix A

Gamma Survey Results

Gross gamma, KUT spectral, 137Cs, and moisture responses are shown in the survey plots for the
four probe holes installed in the 241 -SX Tank Farm. All detector count rates were dead-time
corrected and the results were converted using the calibration coefficients. The plots, with
header information, follow.
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Probehole:
Project:
Northing:
Basting:

SX-Farm C8823 Header Information

Small Diameter —Moisture Survey

C8823 Log Date: July 2013
SX Farm Depth Ref: Ground Surface
134133.30 Elevation: 199.56m
566824.06 654.72 ft

1 Repeat/Overlap Intervals

Gamma: 143.5-148.5 Moisture: no repeat

2 Observations

Gamma:
No Cs-137 is observed in this borehole. The gross gamma threshold is set at
5OkeV and therefore responsive to the presence of Cs-137.

Moisture:
Moisture values range from 3-38%.

3 Calibration Certificates

Moisture
Date:
Electronic File:

Gamma BGO
Date:
Electronic File:

LaBr
Date:
Electronic File:

Jan 25, 2013
N2_097_20 I 3-vO.zip

Feb 4,2013
BGO-1_201 3-vO.zip

Sep 13, 2012
LaBr- 1201 3-vO.zip
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SX - C8823 - Spectra Gamma & Moisture Survey
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SX-Farm C8824 Header Information

Probehole:
Project:
Northing:
Easting:

Small Diameter —Moisture Survey

C8824 LogDate: July2013
SX Farm Depth Ref: Ground Surface
134133.16 Elevation: 199.58m
566825.33 654.78 ft.

5 Repeat/Overlap Intervals

Gamma: 143.5-148.5 Moisture: 152.5-147.5

6 Observations

Gamma:
No Cs-137 is observed in this borehole. The gross gamma threshold is set
at 5OkeV and therefore responsive to the presence of Cs-137.

Moisture:
Moisture values range from 3-38%.

7 Calibration Certificates

Moisture
Date:
Electronic File:

Gamma BGO
Date:
Electronic File

LaBr
Date:
Electronic File

Jan 25, 2013
N2_097 201 3-vO.zip

Feb 4,2013
BGO- 1 _20 1 3-vO.zip

Sep 13, 2012
LaBr- I _20 13 -vO.zip
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SX - C8824 - Spectra Gamma & Moisture Survey
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SX - C8824 - Spectra Gamma & Moisture Survey
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Probehole:
Project:
Northing:
Easting:

SX-Farm C8825 Header Information

Small Diameter —Moisture Survey

C8825 LogDate: July2013
SX Farm Depth Ref: Ground Surface
134130.76 Elevation: 199.48 m
566825.13 654.45 ft.

9 Repeat/Overlap Intervals

Gamma: 143.5-148.5 Moisture: 152.5-147

10 Observations

Gamma:
No Cs-137 is observed in this borehole. The gross gamma threshold is set at
5OkeV and therefore responsive to the presence of Cs- 137.

Moisture:
Moisture values range fIom 3-38%.

11 Calibration Certificates

Moisture
Date:
Electronic File:

Gamma BOO
Date:
Electronic File:

LaBr
Date:
Electronic File:

Jan 25, 2013
N2_097_20 I 3-vO.zip

Feb 4,2013
BGO-1_20 1 3-vO.zip

Sep 13, 2012
LaBr- 120 13-vO.zip
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SX - C8825 - Spectra Gamma & Moisture Survey
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SX - C8825 - Spectra Gamma & Moisture Survey
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Probchole:
Project:
Northing:
Easting:

SX-Farm C8826 Header Information

Small Diameter —Moisture Survey

C8826 Log Date: July 2013
SX Farm Depth Ref: Ground Surface
134130.78 Elevation: 199.44m
566823.90 654.32 ft.

13 Repeat/Overlap Intervals

Gamma: 143.5-148.5 Moisture: none

14 Observations

Gamma:
No Cs-137 is observed in this borehole. The gross gamma threshold is set at
5OkeV and therefore responsive to the presence of Cs-I 37.

Moisture:
Moisture values range from 3-36%.

15 Calibration Certificates

Moisture
Date:
Electronic File

Gamma BGO
Date:
Electronic File

LaBr
Date:
Electronic File:

Jan 25, 2013
N2_097_20 I 3-vO.zip

Feb 4,2013
BGO-1_201 3-vO.zip

Sep 13, 2012
LaBr-12013-vO.zip
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SX - C8826 - Spectra Gamma & Moisture Survey
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SX - C8826 - Spectra Gamma & Moisture Survey
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Appendix B

Calibration Certificates

The following pages contain the following calibration certificates:

1. BGO gross gamma
2. BGO KUT spectral
3. LaBrCs-137 spectral
4. Neutron-neutron moisture
5. Moisture calibration extrapolated to push casing size
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Certificate of Calibration
BGO-1
Feb 4,2013

Data were taken at the Hanford KUT models on Feb 4,2013. BGO-1 is the designated Scintillator tool. The SBA
model was used for the gross gamma calibration. Fifty spectra were recorded for the model in order to perform
statistical analysis. The observed deviations were seen to be near the theoretically predicted variation, refer to the
files compressed: Stats.xls for this analysis.

The instrument was covered with 0.37 inch wall-thickness probe-tubing.

The coefficient analysis is determined by the algorithm described in the document WHC-SD-EN-TI-293, Rev. 0.
The gross gamma calibration for equivalent 226Ra in pCi/g is a regression function and is generally defined by:

Pa = a*GR + b
Where Ra is the Eq. 226Ra in pCi/g, and GR is the observed gross gamma count rate (c!s), dead time corrected. The
coefficients of a & b are the fit coefficients. A more physical relationship constrains the intercept (b) to a zero
value. This computation yields improved response extrapolated to low concentrations of K, U, and Th (clean
zones). The coefficients were determined to be:

a = .0243 Eq.226Ra pCi/g / (c/s)
bO

at energy threshold of OkeV

a .194 Eq.226Ra pCi/g / (c/s)
bO

at energy threshold of 800keV

Digital files condensed as Cal SD-GR-2_2010-vO.zip. This compressed tile contains:
• Calibration raw data
• Spreadsheet data formatting

The undersigned certifies that the data archived in the file "Cal_BGO-1_2013-vO.zip" were collected and evaluated
in accordance with procedures WHC-SD-EN-Tl-293, "Procedures for Calibrating Scintillation Gamma-Ray Well
Logging Tools Using Hanford Formation Models" and that the above stated calibration coefficients are correct and
applicable for the tool BGO-1 effective Feb 4,2013.

Russel Randall. PhD

Comoany: Three Rivers Scientific

Date: Feb 5, 2013
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Certificate of Calibration
BGO-1
Feb 4,2013

Data were taken at the Hanford KUT models on Feb 4, 2013. BGO-1 is the designated Scintillator tool. Four
models were used for Spectral KUT calibration. Fifty spectra were recorded for each model in order to perfonri
statistical analysis. The observed statistical deviations were seen to be within the theoretically predicted variation.
refer to the files compressed: Stats.XLS for this analysis. The instrument was covered with 0.37 inch wall thickness
probe tubing.

The algorithm described in the document WHC-SD-EN-TI-293, Rev. 0, determines the coefficient analysis. Three
energy windows are used for each potassium, uranium and thorium (KU & T), and these are:

K: 1320-1575 keV C: 1650-2390 keV T: 2475-2765 keV

The concentration for each of the three elements is a linear combination of the count rates in the three windows.
The resulting coefficients for each of the three elements are:

Concentration-K = 4.077*K 3.382*U 2.957*T
Concentration-U = 0.0*K 1.351*U _2.585*T
Concentration-T = 0.0*K 0.034*U 1.655*T

Where K U & Tare the count rates (c/s) in the listed energy windows and the resulting concentration values are in
pCi/g.

Digital files condensed as Cal_BGO-1 2013-vO.zip. This compressed file contains:
• Calibration raw data
• MathCad data analysis files
• Spreadsheet data formatting

The undersigned certifies that the data archived in the file 'Cal_BGO-1_20l3-v0.zip" were collected and evaluated
in accordance with procedures WHC-SD-EN-TI-293, "Procedures for Calibrating Scintillation Gamma-Ray Well
Loing Tools Using Hanford Formation Models" and that the above stated calibration coefficients are correct and
applicable for the tool BGO-1 effective Feb 4,2013.

Signature:' -
Russel Randall. PhD.

Date: Feb 5,2013

Comriany: Three Rivers Scientific
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Certificate of Calibration
LaBr-1

Cs-137 Photo Peak
Sep 13, 2012

Data were taken at the Hanford KUT models on Sep 13, 2012. LaBr-1 is the designated Scintillator tool. The SBA
and SBU models were used for the gross gamma calibration. Ten spectra were recorded for each model in order to
perform statistical analysis. 1'he observed deviations were seen to be near the theoretically predicted variation, refer
to the files compressed: Stats.xls for this analysis.

The instrument was covered with 0.33 inch wall-thickness probe-tubing.

The coefficient analysis is determined by the algorithm described in the document WHC-SD-EN-TI-292, Rev. 0.
The photo peak stripping method of radionuclide calibration is generally defined by:

C = A/(E * N)

Where C is the radionuclide concentration in pCi/g, A is the deadtime corrected photo peak Count rate, E is the
detector efficiency, and N is the number of gamma rays emitted per decay. The coefficient c is the fit coefficient.
The LaBr scintillator has superior energy resolution, but internal to the crystal a small but observable radioactivity
that produces a background. This background does not affect the photo peak stripping method. The coefficient was
determined to be:

= .588 (c/s) / pCi/g

Digital files condensed as Cal_ES-Cs-l2012-v0.zip. This compressed file contains:
• Calibration raw data
• Spreadsheet data formatting
• MC'NP output
• Mathcad filcs

The undersigned certifies that the data archived in the file "Cal_ES-Cs-1_2012-vO.zip" were collected and evaluated
in accordance with procedures WHC-SD-EN-TI-292, "Calibration of the Radionuclide Logging System Germanium
Detector" and that the above stated calibration coefficient is correct and applicable for the tool LaBr-1 effective Sep
13, 2012.

Signature: Date: Sep 16, 2012
Russel Randall, PhD

Company: Three Rivers Scientific

Page 23

RPP-RPT-56849 Rev.00 4/21/2020 - 11:21 AM 353 of 432



RPP-RPT-56849, Rev. 0 

I-24 

 

Certificate of Calibration for
Instrument N-2097

Jan 25, 2013

Data were taken in the Moisture models on Jan 25, 2013 for N-2 097 neutron-neutron moisture tool. The neutron
source from DOE moisture tool ID of 78-1097 was used with the passive neutron detector probe from PNG.

Six models were used for moisture calibration, 3 for 6"casing and 3 for 8" casing. Repeated spectra were recorded
for each model in order to perform statistical analysis. The observed statistical variation agreed with the
theoretically predicted variation refer to the file Stats.xls for this analysis.

The coefficient generation is determined by the algorithm described in the document WHC-SD-EN-TI-306. Rev. 0.
The regression function used is a power law form and defined by:

V=aCK'
Where V is the formation moisture content in volume fraction water iii vf units. One vf unit is 1% by volume water.
The coefficients a and cx are fit coefficients, and CR is the deadtime corrected observed total count rate, (c/s).

6" casing 8" casing
a = .000 1671 a = .00009656

a=2.202 a=2.44

The undersigned certifies that the data archived in data file "N-2_097_20 l3.zip" were collected and evaluated in
accordance with procedures \VHC-SD-EN-TI-306, Radionuclide Logging System In Situ Vadose Zone Moisture
Measurement Calibration" and that the above stated calibration coefficients are correct and applicable for tool N-
2097, effective Jan 25, 2013.

Signature:

Russel Randall, Phi)

Three Rivers Scientific

Date:

Jan 30, 2013
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Moisture Calibration Extrapolation to 2.5 Inch Borehole
Instrument N-2_097

Jan 25, 2013

Moisture calibration was perfonned in the Hanford physical models. These standards have 6 and 8 inch ID casings.
The Tank Farm Direct Push borehole is cased with a 2.5 inch OD iron casing. The calibration for the moisture
response is a function of borehole diameter.

The coefficient generation is determined by the algorithm described in the document WHC-SD-EN-TI-306. Rev. 0.
The regression function used is a power ]a\v form and defined by:

V=a.CRa
Where V is the formation moisture content in volume fraction water in vf units. One vf unit is 1% by volume water.
The coefficients a and a are fit coefficients, and CR is the deadtime corrected observed total count rate. (cls). A
linear extrapolation was applied to determine the 2.5 inch borehole diameter.

2.51" borehole

a = .0002 184

a=2.00

The undersigned certifies that the analysis files are archived in the file "N-2_097_20l3.zip" was evaluated in
accordance with Energy Solutions procedures and that the above stated calibration coefficients are correct and
applicable for tool N-2 097, effective Jan 25, 2013.

Signature: Date:

Jan30, 2013

Russet Randall. PhD

Three Rivers Scientific
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APPENDIX J 
 
 

VADOSE ZONE WELL DEVELOPMENT FALLING HEAD TEST 
DATA EVALUATION FOR BOREHOLES C8226,  

C8825, C8824, AND C8823 
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Water Solutions, Inc.

Technical Memorandum

To: Kent Reynolds

From: Kevin Lindsey, Ph.D., LKg, Jon Travis

Date: Septemb& 30, 2013

-

V

Re: Vadose Zone Well Development Falling Head Data Evaluation for Boreholes C8826, C8825, C8824.
and C8823

The purpose of this technical memorandum (tech memo) is to report on GSI's review and
evaluation of data collected during development of four vadose zone wells, designated C8826,
C8825, C8824 and C8823. This review and evaluation was done to assess the effects of well
development work on the breakdown of the compaction skin formed during drilling of the
boreholes these wells are built in. These wells were installed by EnergySolutions Federal EPC,
Inc. (EnergySolutions) staff in the vadose zone at a test site near the 241-SX Tank Farm. Well
development work on these wells was done between August 15, 2013 and September 5, 2013.

This tech memo includes a summary of the data GSI worked with, our interpretations of that
data, and recommendations for future woxk based on those interpretations. The work reported
on herein was done under EnergySolutions Purchase Order #636148.

Well Characteristics
The wells were installed in boreholes drilled using hydraulic/vibratory push techniques. The
wells were built for subsequent use in vadose zone vapor extraction tests. Based on well
summaries supplied by EnergySolutions (Attachment 1), basic well specifications are as follows:

• All four wells have a 1 foot, 10 slot screen with a nominal inside diameter of 1.33 inches
and outside diameter of 1.66 inches.

• In wells C8826, C8823, C8824, and C8825 the top of the 1-foot screen is 127.35 feet, 128.04
feet, 127.97 feet, and 127.16 feet below ground surface (bgs), respectively. A 4 to 5 foot
sump is below the screen.

• In one of these wells, C8825, the 1-foot screen, and the underlying sump, is largely
blocked by cement, with the well only open from 127.16 to 127.34 feet bgs.

8019W. QuinauR Avenue, Suite 201 Kennewftk, WA 99336 P: 509.735.fl35 1; 509735 7067 www.gSiws.com
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Following installation of well screens, well development was done to break down the
compacted material that accumulates on the boring walls as drill rods are pushed into the
ground. For the purposes of this tech memo this material is referred to as the compaction skin.

Methods
The primary data set GSI used to prepare this tech memo consists of falling head data collected
by EnergySolutions staff/contractor using a logging pressure transducer installed in each well
during specific periods of time during well development Falling head data was collected in an
effort to assess the effectiveness of well development done to breakdown the compaction skin.
The falling head tests were designed based on field experiments conducted in the spring of
2013. Field staff was provided with instructions based on the earlier field experiments and
prepared jointly by GSI and EnergySolutions staff prior to the August/September field
deployment.

Note: The spring 2013 field tests were done on wells with a 2-foot, 20 slot screen, not the 1-foot,
10 slot screen used in the four wells evaluated in this tech memo.

The falling head data evaluated in this tech memo was collected during and following well
development generally as follows:

1. Prior to the start of development for a given well a pressure transducer was placed in
the well. A two to three gallon slug of clean water was then poured into the well. The
pressure transducer recorded the change in head of this slug as it was allowed to drain
from the well. This established a pre-development, or baseline, effect of the compaction
skin on the well by measuring the faIling head.

2. Development then commenced using a surge and purge method where development
water introduced into the well was agitated using a surge block.

3. Periodically during surging, development water was pumped or bailed (purged) from
the well, the transducer reinstalled, and a two to three gallon slug of clean water was
then poured into the well. Purging was intended to remove almost all water, and
entrained development fines, from the well. Given that, in several cases during the
development of wells C8826 and C8825, some development water was left in the wells
prior to the pouring of the 2 to 3 gallon test slug into the well.

4. The pressure transducer recorded the change in head of this slug as it was allowed to
drain from the well. This falling head data was then compared to the baseline falling
head data to assess the potential impact of development on the breakdown of the
compaction skin.

a. The pressure transducer was programmed by field staff to record data
logarithmically.

b. Pressure transducer data was provided to GSI in digital form.

GSJ prepared semi-log piots of the falling head data. For each well two semi-log plots were
prepared, one where the initial head was normalized to common datum, and one where it was
not. The hydrographs are shown in Attachments 2,3,4, and 5, and discussed further in the
Data and Interpretations section. Comparison between baseline and subsequent falling head
tests in each well are based predominantly on visual examination of the data, focusing on the
period of time between the end of poring of the test slug into the well (generally between 80
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and 100 seconds into the test) and 1,000 seconds. This time period was judged to be adequate
for assessing the changes in falling head induced by development because: (1) the falling head
slug was completely poured into the well within 100 seconds of the start of the test and (2.)
previous experience which suggested that 1,000 seconds generally was sufficient to determine if
the previous round of development had an effect on the development skin.

Data and Interpretations
Introduction of Test Slug, All Wells
Visual examination of falling head hydrographs for all four wells (see Attachments 2, 3, 4, and
5) show that during the first 80 to 100 seconds of each test water levels rose, This is interpreted
to show the pouring of the 2 to 3 gallon test volume into the boring, Loading (poring) of the test
slug into the well is reflected in the erratically rising water levels commonly seen between 10
and 80 to 100 seconds on all hydrographs. Given that, the falling head portion of each test is
taken as starting between approximately 80 to 100 seconds. The following discussion focuses
on the data collected after 80 seconds as that data is interpreted to .reflect only draining (the
falling head) of the well, and hence providing the information needed to assess the progress of
development and breakdown of the compaction skin coating the boring wall.

Well C8826, Falling Head

Development of borehole C8826 started 15 August and ended 28 August 2013. Nine rounds of
surging and purging, each followed by a falling head test were completed following the first
baseline test, Normalized and unnormalized hydrographs for these falling head tests are found
in Attachment 2. Observations from these hydrographs show the following:

• Test 1 showed a relatively constant baseline pre-development falling head drop of
approximately 23 feet between 100 and 1,000 seconds.

• The next three tests, test 2, 3, and 4, showed similar dedine patterns, if at somewhat
reduced rates.

o This suggests that development had not yet led to the break-up of the
compaction skin.

• Falling head tests 5, 7, 8, 9, 10, and 11 show a change in character relative to the prior
tests. These later tests show very rapid early declines followed at approximately at the
200 second mark by a sharp reduction in fall rate. Test 6 was not completed due to an
equipment malfunction.

o These falling head patterns are interpreted to reflect initial success in breaking up
the compaction skin, followed by replugging of either the borehole wall or the
well screen.

o Possible causes of replugging could be tied to insufficient purging of the well,
and consequent removal of development generated fines, prior to the start of the
falling head measurements. High pre-falling head test water levels in the well,
commonly exceeding 20 feet for many of the slugs, suggest incomplete purging
was common during work on this well.

o Flattening of the decline curve could also be related to loss of driving head as the
initial slug declines. We do not currently favor this interpretation as many of
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these curves begin to again steepen, suggesting increased drainage rates, as time
progresses; suggesting factors other than head are influencing the observed
declines.

Well C8825, Falling Head

Development of borehole C8825 started 16 August and ended 29 August 2013. Three rounds of
surging and purging, each followed by a faIling head test were completed following the
baseline test. Normalized and unnormalized hydrographs for these falling head tests are fotmd
in Attachmetit 3. Observations from these hydrographs show the following:

• Test 1 showed a relatively constant baseline pre-development falling head drop of
approximately 25 feet between 100 and 1,000 seconds. This rate is similar to what is seen
in the baseline for well C8826.

• Tests 2,3, and 4 on the other hand show a significant reduction in falling head rate. This
is interpreted to reflect plugging of the well during development.

• Plugging could be related to the fact that over 90 percent of the screened was later
determined by EnergySolutions staff to be blocked by cement. In such a condition,
development surging will have had little influence on the compaction skin as it would
have limited hydraulic connection with the slug placed in the well for development.

Well C8824, Falling Head

Testing at borehole C8824 started and ended 4 September 2013. Three rounds of surging and
purging, each followed,by a falling head test were completed following the first baseline test.
Normalized arid unnormalized hydrographs for these falling head tests are found in
Attachment 4. Observations from these hydrographs show the following:

• Test I baseline falling head displayed a step-like feature, initially displaying a rapid
decline followed by a decrease in decline rate. This is similar to what is seen in later
tests in well C8826.

The step-like decline seen in the baseline falling head is not displayed in the data
collected for Tests 2,3, and 4, data collected after the start of development. These tests
suggest that falling head rates were less after development, versus before development.
In fact, these tests show a relatively stable water level in the interval between 100 and
1,000 seconds, suggesting little drainage is occurring. This suggests the well was not
developed by surge and purge.

• A possible explanation for this may be related to well construction. The small slot size
in this well (10 slot) may have influenced development by dissipating development
energy. Dissipation of development energy may not result in breakdown of the
compaction skin.

• The well may also have plugged during development. A small slot size screen could
have been plugged by development generated particulates, blocking the entry of
development generated fines into the screen so they could be removed during purging.
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Well C8823, Falling Head

Testing at borehole C8823 started 29 August and ended 3 September 2013. Three rounds of
surging and purging, each followed by a falling head test were completed following the first
baseline test. Normalized and unnormalized hydrographs for these falling head tests are found
in Attachment 5. Observations from these hydrographs show the following:

• Like the baseline test in well C8824, the Test I baseline falling head in well C8823
displays a step-like feature, initially displaying a rapid decline followed by a decrease in
decline rate.

• The step-like decline seen in the baseline falling head is not displayed in the data
collected for Tests 2, 3, and 4, data collected after the start of development. In fact, these
tests show a relatively stable water level in the interval between 100 and 1,000 seconds,
suggesting little drainage is occurring. This suggests the well was not developed by
surge and purge.

• A possible explanation for this may be related to well construction. The small slot size
in this well (10 slot) may have influenced development by dissipating development
energy. Dissipation of development energy may not result in breakdown of the
compaction skin.

• The well may also have plugged during development. A small slot size screen could
have been plugged by development generated particulates, blocking the entry of
development generated fines into the screen so they could be removed during purging.

Conclusions
Based on the data collected during development and falling head tests conducted on wells
C8826, C8825, C8824, and C8823 break-down of the compaction skin is interpreted to have been
incomplete for several reasons. These are interpreted to include any or all of the following
reasons:

1. With incomplete development purging, development produced fines may not be
removed from the well. These fines may then plug the screen and/or the borehole wall.
This may have occurred in well C8826.

2. The small slot size (10 slot) used in these wells may have hindered development by
preventing the movement of development produced fines into the well for removal by
purging. Falling head patterns seen in wells C8826 and C8824 (initial rapid fall followed
by a quick decrease in decline rate) show trends that suggest replugging of the screen
and/or borehole wall during each test.

3. The small slot size in these wells may also have hindered development by dissipating
development energy to the point that it had little influence on the compaction skin.
Falling head patterns in well C8823, C8824, and C8826 (which commonly show no
significant difference between successive development/purge events) show trends that
are interpreted to show little or no effect on the development skin by well development.

4. In well C8825 physical plugging of the well screen by cement was a problem.

To conclude, we suspect that the change in well specifications between the spring tests and the
August/September deployment compromised the development technique developed and field
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tested in the spring for larger screen openings and screened interval. In addition, periodic
failure to completely purge development water, and entrained fines, likely contributed to
difficulties encountered in the breakdown of the compaction skin. In future work of this type,
especially where these small diameter wells are planned, we recommend that techniques and
methods be tested on the planned well configuration, not a different configuration.
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Attachment 1
Well construction summaries for wells

C8823, C8824, C8825, and C8826
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Attachment 2
Hydrographs for well C8826
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Attachment 3
Hydrographs for well C8825
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Attachment 4

Hydrographs for well C8824
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Attachment 5
Hydrographs for wefl C8823
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Notice of Intent to Construct a
Soil Boring or Soil Sampling or Vapor Sampling Well
This form and required fees MUST BE RECEIVED by the Department of Ecology 

Notification Number72 HOURS BEFORE you construct a well.DEPAITMENT OF

ECOLOGY Submit one completed form for each job site and required fee (check or money order only) to: SE47030
Stateof Washln5ton Department of Ecology Cashiering Unit, P.O. Box 47611, Olympia, WA 98504-7611

NOTE: Please print. Processing your Notice of Intent may be delayed if all fields are not filled in completely.
1. Property Owner 

U.S. Department Of Energy 
Phone Number

Address I City Rich!and State 
WA 

Zip Code
99352

win Avenue

2. Agent (if different from above) I Phone NumberEnergy Solutions Inc. { (509) 727-4203
Mailing Address I City State Zip Code2521 Stevens Dr. Richland WA I 99353 I

J. V YCII L%JL.0L1¼J1 I

Tax Parcel Number, Township, Range, Section,1/4, and 1/4 1/4 are Required. Latitude and longitude (if available).
County Name

Benton-3

Well Site Street Address City State Zip Code
Hanford Site 200W. Area WA

Tax Parcel Number Township Range Section 1/4 (within 160 acres) 1/4 1/4 (within 40 acres)

12N 25E 12 SE SW
Latitude Degrees Latitude Time Horizontal Collection Method

I mm sec
Longitude Degrees 1 Longitude Time

I mm sec

4. Well Construction Type 
Soil Sampling 

Project Name 
SX Tank Farms

5. Estimated Start Date 
1/9/2013 12:00:00 AM

6. Professional's License Number

7. Well Drilling Company Name ENERGY SOLUTIONS INC

8. Well Driller Name
LYLE AMOS

509-375-9800

License Number
1224

. ena me enure Torm.
Please copy the notification number (located in the upper and lower right corners) and keep in a
safe place. Use this reference number when communicating with the Department of Ecology.

Total Number of wells to be constructed

No fees are associated with this type of well construction.

This notification number must be provided to your driller:

SE47030

mwwalkupienergysolutions.com

Your Notice of Intent has been processed as of 12/18/2012 This message being sent at
(12/18/2012)
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DEPARTMENT OF

ECOLOGY
State of Washington

Notice of Intent to
Decommission a Well

This form and required fees MUST BE RECEIVED by the Department of Ecology
72 HOURS BEFORE you construct a well.

Submit one completed form for each job site and required fee (check or money order only) to:
Department of Ecology Cashiering Unit, P.O. Box 47611, Olympia, WA 98504-7611

Notification Number

AE20137

NOTE: Please print. Processing your Notice of Intent may be delayed if all fields are not filled in completeIy.
1. Property Owner 

U.S. Department Of Energy J Phone NumberMailirio Address City825'adwinAvenue Richland StatA ZipCode
99352

2. Agent (if different from above) I Phone NumberEnergy Solutions Inc. (509) 727-4203
Mailing Address

2521 Steven5 Dr. 
City 

Richland 
State Zip

__________________________ WA
3. Well Location

Tax Parcel Number, Township, Range, Section,'/4, and 1/4 1/4 are Required. Latitude and longitude (if available).
County Name

Benton -3

Well Site Street Address j City istate [ZiP Code
Hanford Site 200W. Area WA

Tax Parcel Number lTownship Range iSection I% (within 160 acres) 1Y4 (within 40 acres)
12N 25E 12 SE SW

Latitude Degrees Latitude Time Horizontal Collection Method
mm sec

Longitude Degrees Longitude Time

mm sec
4. Notice of Intent Number of well - 

- Uninue Well Tan Number of well
being decomissioned being decomissioned (It applicable)

5. Well Type to Decommission

Geotech Soil Boring/Sampling Well - No Fee How Many? 6
6. Estimated Decommission Start Date Project Name

1/9/2013 12:00:O( SX Tank Farms
- 7. Professional's License Number

8. Well Drilling Company Name ENERGY SOLUTIONS INC

9. Well Driller Name
LYLE AMOS

509-375-9800

Driller License Nun

Please copy the notification number (located in the upper and lower right corners) and keep in a safe place. Usethis reference number when communicating with the Department of Ecology.

Water Well: $50.00 This notificotion number must be provided to your driller:Soil Sampling, Dewatering,
Environmental investigation wells: No Fee AE20137All other wells: $20.00 each
Amount Enclosed $ so

mwwalkup@energysolutions.com
Your Notice of Intent has been processed as of 12/18/2012 This message being sent at (12/18/2012)

RPP-RPT-56849 Rev.00 4/21/2020 - 11:21 AM 387 of 432



RPP-RPT-56849, Rev. 0 

K-4 

 

EN ERGYSOLUTIONS

January21, 2013

Mr. Jeff Ayres
Stale of Washington
Department Of Ecology
3100 Port of Benton Boulevard
Richiand, Washington 99354

FS-NW-LT-561 0

Subject: Request for Variance to Washington Administrative Code 173-160-451 for
Direct Push Resource Protection Wells

Dear Mr. Ayres.

EnergySolutlons Government Group, Inc. (EnergySo/utions), under contract to
Washington River Protection Solutions (WRPS), will be using direct push technology for
conducting vadose characterization and investigation In the vicinity of the 241-SX Tank
Farms on the Hanford Site, Washington. These direct pushes are for the purpose of
investigating the ability to extract pore waler from target zones within the vadose zone
for potential extraction of TC99 and reduce the moisture content of vadose sediments
under and adjacent to SX Tank Farm. The Information acquired from this direct push
effort will be used to construct an extraction well and associated monitoring wells.

A Notice of Intent to Construct a Soil Boring or Soil Sampling or Vapor Sampling Well,
No: 5E47030, was submitted and processed on December 18, 2012 for conducting six
direct pushes. The current schedule is to initiate the field activities by January 23. 2013.
A total of three locations have been selected. A characterization and Investigation push
will be made at each location, for a total of six direct pushes. Geophysical logging will
be conducted In each of the three Investigation (logging) pushes. Soil samples will be
collected for analysis at up to two selected horizons within the vadose zone in each of
the three characterization pushes. At the completion of the investigation!
characterization activities, all six direct push probe holes will be decommissioned in
accordance with the Washington Administrative Code (WAC) 173-160 requirements,

The target depth for these direct pushes is approximately 130+ ft bgs (below ground
surface). A variance to the WAC 173-160-451 Is being requested as these direct pushes
will be greater than 30 ft In depth. In addition to the soil sampling and geophysical
logging activities, several other actions will be performed within these pushes to gather
Information pertinent to the design of an extraction well and monitoring field. An
approval/concurrence for the conduct of these actions is also requested. The sequence
of activities to be conducted in support of this pore water extraction test is described
below.

2345 Stevens Drive, Sulie 240 • Richiand, Washfngton 99354 • 509.371.6006
Fax: 509.375.9986/509.371.1906 I 509.375.9500 • www.energysolutions.com
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FS-NW-LT-5610

ENERGYSOLUTIONS----=-

During decommissioning of the investigation boreholes, up to two zones of interest will
be tested in each of three locations through placement of a temporary screen and riser
pipe, performance of a falling heacI permeability test, and well development surging.

After placement of the screen, the zone will be instrumented with a plezometer and one
gallon of water will be introduced into the riser pipe. The decline of the head elevation
will be monitored and recorded. When the decline has reached a steady state, the
piezometer will be removed and the well will be surged to breakdown the borehole wall
compaclion to Increase the permeability. After surging, the remaining water and debris
(sediments) produced through the screen will be removed with a bailer. The piezometer
will be replaced and another falling head test will be conducted. This iterative process
will be repeated based on direction from the onsite hydrogeologist. At the conclusion of
testing, the screen and riser will be removed and the remainder of the borehole will be
decommissioned to meet WAC 173-160 requirements. Two to a maximum of six zones
of interest will be tested.

Please provide your concurrence in the space provided below and return a copy for our
project files. Please contact me at 375-9587 if you require additional information.

Sincerely,

/t 4-
Martin G. Gardner, Manager
Washington Operations

jmr

State of Washington, Department of Ecology Variance Concurrence/Approval:

ji 
Aí

Print Name

Comments:

Title Date

RPP-RPT-56849 Rev.00 4/21/2020 - 11:21 AM 389 of 432



RPP-RPT-56849, Rev. 0 

K-6 

 

Please print, sign and return to the Department of Ecology

RESOURCE PROTECTION WELL REPORT CURRENT Notice of Intent No. AE20137
(SUBMIT ONE WELL REPORT PER WELL INSTALLED)
Construction/Decommission Cx" in box) Type of Well ("x in boxy

Construction [1 Resource Protection
Decommission Geotech Soil Boring

ORiGINAL INS TALLA TION Notice of Intent Number: Property Owner U.S. Department of Energy

SE47030 Site Address 825 Jadwin Avenue
Consulting Firm EnergySolutions City Richland County Benton
Unique Ecology Well IDTag No. C8757A Location SEI/4-1/4 N1/4 Sec 12 Twn 12N R 25E

WELL CONSTRUCTION CERTIFICATION: I constructed and/or EWM or WWM LI
accept responsibility for construction of this well, and its compliance with all
Washington well construction standards. Materials used and the information reported L.atlLong (s, t, r Lat Deg ________ Mm ______Sec _____________
above are true to my best knowledge and belief, still REQUIRED)

Long Deg Mm _____Sec __________

Driller 0 Engineer 0 Trainee
Name (Print Last, First Name) Amos, Lyle

Driller/Engineer /Trainee Signature
Driller or Trainee License No. 1224

If trainee, licensed driller's Signature and License Numben

Tax Parcel No.

Cased or Uncased Diameter 3.0 inchs Static Level N/A

Work/Decommission Start Date 01/23/20 13

Work/Decommission Completed Date 01/23/2013

Construction Design Well Data Formation Description
The direct push tubing(2.5 inch N/A By Sx Tank Farm, 200 West Area,
O.D.) was driven to a depth of 11.5 Hanford Site, Benton County
ft. bgs. The drive point O.D. is
-3.0 inches. Refusal was reached
and boring was decomissioned by
filling with Bentonite (granular) Formation was sand with something
while removing tubing. Material hard like concrete at 11.5 feet. Could
(bentonite) placed from 11.5 to not drive past it.
surface.

SCALE: 1"N/APAGEiOFi
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Please print, sign and return to the Department of Ecology

RESOURCE PROTECTION WELL REPORT CURRENT Notice of Intent No. AE20137
(SUBMIT ONE WELL REPORT PER WELL INSTALLED)
Construction/Decommission ("x" in box) Type of Well ('x in box)

E Constniction Lii Resource Protection
Decommission Geotech Soil Boring

ORIGINAL INSTALL4 TION Notice of Intent Number: Property Owner U.S. Department of Energy

Consulting Firm EnervSolutions

Unique Ecology Well IDTag No. C8757B

WELL CONSTRUCTION CERTIFICATION: I constructed andJor
accept responsibility for construction of this well, and its compliance with all
Washington well construction standards. Materials used and the infonnation reported
above arc true to my best knowledge and bclicf

Driller 0 Engineer 0 Trainee
Name (Print Last, First Name) Amos, Lyle

Driller/Engineer/Trainee Signature _____________________________
Driller or Trainee License No. 1224

If trainee, licensed driller's Signature and License Number:

Construction Design

The direct push tubing(2.5 inch N/A
O.D.) was driven to a depth of 11.5
ft. bgs. The drive point O.D. is
—3.0 inches. Refusal was reached
and boring was decomissioned by
filling with Bentonite (granular)
while removing tubing. Material
(bentonite) placed from 11.5 to
surface.

Site Address 825 Jadwin Avenue

City Richiand County Benton

Location SE1/4-1/4 SW1I4 Sec 12 Twn 12N R 25E

EWM orWWM fl
LatlLong (s, t, r Lat Deg ______ Mm _____Sec
still REQUIRED)

Long Deg Mm _____Sec
Tax Parcel No.N/A

Cased or Uncased Diameter 3.0 inches Static Level N/A

WorklDecomjnjssjon Start Date 01/24/2013

WorklDeconunission Completed Date 01/24/20 13

Well Data Formation Description

By Sx Tank Farm, 200 West Area,
Hanford Site, Benton County

Formation was sand with something
hard like concrete at 11.5 feet. Could
not drive past it.

SCALE: 1'N/APAGEiOFi
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Please print, sign and return to the Department of Ecology

RESOURCE PROTECTION WELL REPORT CURRENT Notice of Intent No. AE20137
(SUBMIT ONE WELL REPORT PER WELL INSTALLED)
Construction/Decommission ('x" in box) Type of Well ("x in box)

Construction Lii Resource Protection
Decommission Z Geotech Soil Boring

ORIGINAL iNS TALLA TJON Notice of intent Number: Property Owner U.S. Department of Energy
SE47030 Site Address 825 Jadwin Avenue
Consulting Firm EnervSolutions City Richland County Benton
Unique Ecology Well IDTag No. C8757C Location SE1/4-l/4 SWI/4 Sec 12 Twn 12N R 25E

WELL CONSTRUCTION CERTIFICATION: F constructed and/or EWM or WWM II]
accept responsibility for construction of this well, and its compliance with all
Washington well construction standards. Materials used and the information reported Lat/Long (s, t, r Lat Deg ________ Mm ______Sec _____________
above are true to my best knowledge and belief, still REQUIRED) 

Long Deg Mm ______Sec ____________
Driller 0 Engineer 0 Trainee

Name (Print Last, First Name> Amos. Lyle

Driller/Engineer/Trainee Signature
Driller or Trainee License No. 1224

If trainee, licensed driller's Signature and License Number:

Construction Design

The direct push tubing(2.5 inch N/A
O.D.) was driven to a depth of 11.5
ft. bgs. The drive point O.D. is
-'3.0 inches. Refusal was reached
and boring was decomissioned by
filling with Bentonite (granular)
while removing tubing. Material
(bentonite) placed from 11.5 to
surface.

Tax Parcel No.N/

Cased or Uncased Diameter 3.0 inches Static Level N/A

Work/Decommission Start Date 01/25/2013

Work/Decommission Completed Date 01/25/2013

Well Data Formation Description

By Sx Tank Farm, 200 West Area,
Hanford Site, Benton County

Formation was sand with something
hard like concrete at 11.5 feet. Could
not drive past it.

SCALE: 1'=NIAPAGEiOFi
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Please print, sign and return to the Department of Ecology
RESOURCE PROTECTION WELL REPORT CURRENT Notice of Intent No. AE20137
(SUBMIT ONE WELL REPORT PER WELL INSTALLED)
Construction/Decommission ('x' in box) Type of Well Cx in box)

Construction fl Resource Protection
Decommission Geotech Soil Boring

ORIGINAL INS TALLA TION Notice of Intent Number: Property Owner U.S. Department of Energy

Consulting Firm EnerySolutions

Unique Ecology Well IDTag No. C759

WELL CONSTRUCTION CERTIFICATION: I constructed and/or
accept responsibility for construction of this well, and its compliance with all
Washington well construction standards. Materials used and the information reported
above are tate to my best knowledge and belief.

Driller 0 Engineer 0 Trainee
Name (Print last, First Name) Amos. Lyle

Driller/Engineer [Trainee Signature _____________________________
Driller or Trainee License No. 1224

If trainee, licensed driller's Signature and License Number:

Construction Design

The direct push tubing(2.5 inch N/A
O.D.) was driven to a depth of 152
ft. bgs. The drive point O.D. is
—3.0 inches. Refusal was reached
and boring was decomissioned by
filling with Bentonite (granular)
while removing tubing. Material
(bentonite) placed from 152.5 ft.
bgs. to surface.

Site Address 825 Jadwin Avenue

City Richiand County Benton

Location SE1/4-l/4 SWI/4 Sec 12 Twn 12N R 25E

EWM or WWM LI
LatJLong (s, 1, r
still REQUIRED)

Tax Parcel No.N/,

Lat Deg ______ Mm _____Sec

Long Deg Mm _____Sec

Cased or Uncased Diameter 3.0 inches Static Level N/A

Work/Decommission Start Date 03111/2013

Work/Decommission Completed Date 03/11/2013

Well Data

SCALE: 1N/APAGEiOFi

Fomiation Description
By Sx Tank Farm, 200 West Area,
Hanford Site, Benton County

Formation was sand with and silt
layers. Noted while driving
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Please print, sign and return to the Department of Ecology

RESOURCE PROTECTION WELL REPORT CURRENT Notice of Intent No. AE20137
(SUBMIT ONE WELL REPORT PER WELL INSTALLED)
Construction/Decommission ("x" in box) Type of Well (x in box)

Construction LI Resource Protection
Z Deconmiission (Ileotech Soil Boring

ORIGiNAL INSTALLA nON Notice of Intent Nwnber: Property Owner U.S. Deoartment of Energy

SE47030 Site Address 825 Jadwin Ave.
Consulting Firm EnergySolutions City Richiand County Benton
Unique Ecology Well IDTag No. C8760 Location NEI/4-114 SW 1/4 Sec 28 Twn 14N R 26E

WELL CONSTRUCTION CERTIFICATION: Iconstructed and/or EWM or WWM LI
accept responsibility for constniclion of this well, and its compliance with all
Washington well construction standards. Materials used and the information rrported LalJLong (s, t. r Lat Deg _______ Mm ______Sec _____________
above are true to my best knowledge and belief, still REQUIRED) 

Long Deg Mm ______Sec ____________

Driller D Engineer 0 Trainee
Name (Print Last. First Name) Amos. Lyle

Driller/Engineer/Trainee Signature ___________________________
Driller or Trainee License No. 1224

Tax Parcel No.NIA

Cased or Uncased Diameter 3.0 inch Static Level N/A

Work/Decommission Start Date 03/26/2013

If trainee, licensed driller's Signature and License Number: Work/Decommission Completed Date 03/26/2013

Construction Design Well Data Formation Description
The direct push tubing (2.625 inch 100-N area, Hanford Site, Benton
O.D.) was driven to a depth of County
127.0 ft. bgs. The drive point O.D.
is -3.0 inches diameter. Samples
were obtained at 121 to 123, 123 Formation was sand and silt layers.
to 125, and 125 to 127 ft bgs. Some gravel (noted during Driving)
Reference Variance Request for
Direct Push Bore-holes dated
03/30/2010.

0 = bentonite crumbles

S = sample intervals

SCALE: 1'N/APAGEiOFi

ECY 050-12 (Rev. 7/06) Ecology is an Equal Opportunity Employer
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Please print, sign and return to the Department of Ecology

RESOURCE PROTECTION WELL REPORT CURRENT Notice of Intent No. AE20137
(SUBMIT ONE WELL REPORT PER WELL INSTALLED)
Construction/Decommission (x" in box)
[I] Construction

Decommission
ORIGiNAL iNS TALLA TION Notice ofIntent Number:

Consulting Firm EnerySolutions

Unique Ecology Well IDTag No. C8761

WELL CONSTRUCTION CERTIFICATION: I constructed and.br
accept responsibility for construction of this well, and its compliance with all
Washington well construction standards. Materials used and the information reported
above are true to my best knowledge and belief.

Driller 0 Engineer 0 Trainee
Name (Print Last, First Name) Anios. Lyle

Driller/Engineer/Trainee Signature _________________________
Driller or Trainee License No. 1224

If trainee, licensed drUjer's Signature and License Number:

Type of Well ("x in box)
ill Resource Protection

Geotech Soil Boring

Property Owner U.S. Denartment of Energy

Site Address 825 Jadwin Avenue

City Richiand County Benton

Location SEI/4-l/4 SW1/4 Sec 12 Twn 12N R 25E

EWM or WWM []
LatiLong (s, 1, r Lat Deg ______ Mm _____Sec
still REQUIRED) 

Long Deg Mm _____Sec
Tax Parcel No.N/A

Cased or Uncased Diameter 3.0 inches Static Level N/A

Work/Decommission Start Date 03/11/2013

Work/Decommission Completed Date 03/11/2013

Construction Design Well Data Formation Description
The direct push tubing(2.5 inch By Sx Tank Farm, 200 West Area,
0.0.) was driven to a depth of 152 Hanford Site, Benton County
ft. bgs. The drive point 0.D. is
—3.0 inches. Geophysical logging
(Moisture and Gamma) was
conducted to identify sample 

Formation was sand with and siltlocations. The boring was 
layers. Noted while drivingdecomissioned and 3 moisture

probes were installed at 88, 108,
and 127 ft. bgs. Reference
Variance Request for Direct Push
Bore-holes dated 03/30/2010 Surface protection and identification

marker (boring number and date
decommissioned) were set in place.
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Please print, sign and return to the Department of Ecology

RESOURCE PROTECTION WELL REPORT CURRENT Notice of Intent No. AE20137
(SUBMIT ONE WELL REPORT PER WELL INSTALLED)
Construction/Decommission ('x" in box) Type of Well ("un box)

Construction Resource Protection
Decommission Geotech Soil Bonng

ORIGTh.TAL iNS TALLA TJON Notice of ml en: Number: Property Owner U.S. Department of Energy
SE47030 Site Address 825 Jadwin Ave.
Consulting Firm EnergySolutions City Richiand County Benton
Unique Ecology Well IDTag No. C8762 /1 /4 W1 /4 . ')Q 1fl1 1? ')

WELL CONSTRUCTION CERTIFICATION; I constnscted and/or
accept responsibility for consti-uction of this well, and its compliance with all
Washingtcm well constTuction standards. Materials used and the information reported
above are true to my best knowledge and belief.

Driller fl Engineer 0 Trainee
Name (Print Last, First Name) Amos, Lyle

Driller/Engineer/Trainee Signature ____________________________
Driller or Trainee License No. 1224

In LI 1•T.FLS 4AJL.

EWM or WWM lii
LatlLong (s, t, r
still REQUIRED)

Tax Parcel No.N/.

Lat Deg ______ Mm _____Sec

Long Deg Mm _____Sec

Cased or Uncased Diameter 3.0 inch Static Level N/A

WorkDecommission Start Date 03/19/2013

If trainee, licensed driller's Signature and License Number: Work/Decommission Completed Date 03/19/20 13

Construction Design

The direct push tubing (2.625 inch
O.D.) was driven to a depth of
129.0 ft. bgs. The drive point O.D.
is —3.0 inches diameter. Samples
were obtained at 123 to 125, 125
to 127, and 127 to 129ff bgs.
Reference Variance Request for
Direct Push Bore-holes dated
03/30/2010.

Well Data

0 = bentonite crumbles

S = sample intervals

Foimation Description

100-N area, Hanford Site, Benton
County

Formation was sand and silt layers.
Some gravel (noted during Driving)

SCALE; 1'=N/APAGEioFi

ECY 050-12 (Rev. 7/06) Ecology is art Equal Opportunity Employer
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Please print, sign and return to the Department of Ecology
RESOURCE PROTECTION WELL REPORT CURRENT Notice of Intent No. AE21189
(SUBMIT ONE WELL REPORT PER WELL INSTALLED)
Construction/Decommission ('x" in box) Type of %VelI ("x in box)

fl Construction E Resource Protection
Decommission Geotech Soil Boring

ORIGINAL INS TALL4 TION Notice of Intent Number: Property Owner U.S. Department of Energy
SE47759 Site Address 825 Jadwin Avenue
Consulting Firm EnerySolutions City Richland County Benton
Unique Ecology Well IDTag No. C8763 Location NE 1/4-1/4 SE 1/4 Sec 2 Twn 12N R 26E
WELL CONSTRUCTION CERTIFICATION: I constructed and/or EWM or WWM LI
accept responsibility for construction of this well, and its compliance with all
Washington well construction standards Materials used and the information reported
above arc true to my best knowledge and belief.

Driller 0 Engineer 0 Trainee
Name (Print Last, First Name) Amos, LvIC
Driller/Engineer/Trainee Signature
Driller or Trainee License No, 122

Lat/Long (s, t, r
still REQUIRED)

Tax Parcel No.N/.

Lat Deg ______ Mm _____Sec

Long Deg Mm _____Sec

Cased or Uncased Diameter 3.0 inches Static Level N/A

Work/Decommission Start Date 05/01/2013
If trainee, licensed driller's Signature and License Numbert 

WorklDecommission Completed Date 05/02/20 13

Construction Design Well Data Formation Description
The direct push tubing(2.5 inch
aD.) was driven to a depth of
221.0 ft. bgs. The drive point O.D.
is -3.0 inches. Geophysical
logging (Moisture and Gamma)
was conducted to identify sample
locations. The boring was
decomissioned and moisture
probes were installed at 51, 71, 91,
111, 131 151 171, and 190.5 ft.
bgs. Reference Variance Request
for Direct Push Bore-holes dated
03/30/2010

Surface protection and identification
marker (boring number and date
decommissioned) were set in place.

O=Bentonite

S=Sand/Diatomite

Inside C Farm, 200 East Area,
Hanford Site, Benton County

Formation was sand with and silt
layers. Noted while driving

SCALE: 1"=N1APAGE1OF1
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STATE OF WASHINGTON DEPARTMENT
OF ECOLOGY DOCUMENTS
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Notice of Intent to Construct a

__ Soil Boring or Soil Sampling or Vapor Sampling Well
This form and required fees MUST BE RECEIVED by the Department of Ecology Notification Number

72 HOURS BEFORE you construct a well.
DEPARTMENT CF

ECOLOGY Submit one completed form for each job site and required fee (check or money order only) to: SE48334
Statec,f Washington Department of Ecology Cashiering Unit, P.O. Box 47611, Olympia, WA 98504-7611

NOTE: Please print. Processing your Notice of Intent may be delayed if all fields are not filled in completely.

1. Property Owner I Phone Number
U.S. Department Of Energy I

City
Rich Ia nd

2. different from above)
Energy Solutions Inc.

2521 Stevens Dr.

Location

WA

Phone Number
(509) 375-9800

Richland WA

99352

99353

Tax Parcel Number, Township, Range, Section,1/4, and 1/4 1/4 are Required. Latitude and longitude (if available).

County Name
Benton -3

Well Site Street Address City State Zip Code
Hanford Site 200W. Area WA

Tax Parcel Number Township Range Section /4 (within 160 acres) 1/4 -/ (within 40 acres)

12N 25E 12 SW SE

Latitude Degrees Latitude Time Horizontal Collection Method

mm sec

Longitude Degrees Longitude Time

mm sec

4. Well Construction Type
Geotechnical Soil Boring

5. Estimated Start Date

6. Professionals License Number

7. Well Drilling Company Name

8. Well Driller Name
LYLE AMOS

None Supplied

Driller License Number
1224

Please copy the notification number (located in the upper and lower right corners) and keep in a
safe place. Use this reference number when communicating with the Department of Ecology.

Total Number of wells to be constructed

No fees are associated with this type of well construction.
SE48334

mwwalkup@energysolutions.com

Project Name
SX Stage Ill

6/6/2013 12:00:00 AM

This notification number must be provided to your driller:

Your Notice of Intent has been processed as of 6/3/2013 This message being sent at
(6/3/2013)
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DEPARTMENT OF

ECOLOGY
State of Washington

Notice of Intent to
Decommission a Well

This form and required fees MUST BE RECEIVED by the Department of Ecology
72 HOURS BEFORE you construct a well.

Submit one completed form for each job site and required fee (check or money order only) to:
Department of Ecology Cashiering Unit, P.O. Box 47611 Olympia, WA 98504-7611

Notification Number

AE221 34

NOTE: Please print. Processing your Notice of Intent may be delayed if all fields are not filled in completely.

1. Property Owner I Phone Number
U.S. Department Of Energy I

Mailina Address I City825 Iadwin Avenue Richiand StatA Zip Code
99352

2. Agent (if different from above) Phone Number
Energy Solutions Inc. (509) 375-9800

Mailing Address City 
Richand J State I Zip Code2521 Stevens Dr WA 99353

3. Well Location

Tax Parcel Number, Township, Range, Section,1/4, and /4 1/4 are Required. Latitude and longitude (if available).
County Name

Benton -3

Well Site Street Address I City IState IZip Code
Hanford Site 200W. Area WA

Tax Parcel Number tlownship IRange ISection 11A (within 160 acres) 11/4 1/4 (within 40 acres>

12N 25E 12 Sw SE

mm sec

Latitude Degrees I Latitude Time Horizontal Collection Method

Longitude Degrees Longitude Time

mm sec

4. Notice of Intent Number of well Unique Well Tag Number of well
SE48334 being decomissioned (if applicable)being decomissioned

5. Well Type to Decommission

Geotech Soil Boring/Sampling Well - No Fee How Many? 4

6. Estimated Decommission Start Date Project Name
6/6/2013 12:00:0( SX Stage Ill

- 7. Professional's License Number

8. Well Drilling Company Name None Supplied

Well Driller Name Driller License Number
LYLE AMOS 1224

rm.

Please copy the notification number (located in the upper and lower right corners) and keep in a safe place. Use
this reference number when communicating with the Department of Ecology.

Water Well : $50.00 This notification number must be provided to your driller:
Soil Sampling, Dewatering,
Environmental investigation wells: No Fee AE22134
All other wells: $20.00 each

Amount Enclosed $ $0

mwwalkup@energysolutions.con-

Your Notice of Intent has been processed as of 6/3/2013 This message being sent at (6/3/2013)
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- ENERGYSOLUTIONS

June 6, 2013

Mr. Jeff Ayres
State of Washington
Department Of Ecology

3100 Port of Benton Boulevard
Richland, Washington 99354

FS-NW-LT-5637

Subject: Request for Variance to WAC 173-160-451 for Direct Push Resource
Protection Wells for SX Tank Farm

Dear Mr. Ayres,

EnergySolutions Government Group, Inc. (EnergyScilutions), under contract to
Washington River Protection Solutions (WRPS), will be using direct push technology for
conducting pore water extraction technology testing in the vicinity of the 241 -SX Tank
Farms on the Hanford Site, Washington. These direct pushes are for the purpose of
demonstrating the ability to extract pore water from target zones within the Vadose zone
for potential extraction of TC99 and reduce the moisture content of vadose sediments
under and adjacent to SX Tank Farm. The information acquired from these tempDrary
constructions is intended to provide information to evaluate the pore water extraction
potential for use as a method to reduce contaminate inventory in sub-surface
sediments.

A Notice of Intent to Construct a Soil Boring or Soil Sampling or Vapor Sampling Well,
No.: SE48334, has been prepared for conducting four direct pushes. The current
schedule is to initiate the field activities by June 10, 2013. A total of four locations have
been selected. A single direct push casing will be driven at each of the four locations,
for a total of four direct pushes. Geophysical logging will be conducted in each of the
pushes. At the completion of the logging activities, temporary screen, packer, and sump
assemblies will be placed into each hole and, after well permeability activities, pore
water extraction testing will be conducted. At the conclusion of the testing phase the
direct push probe holes will be decommissioned in accordance with the Washington
Administrative Code (WAC) 173-160 requirements.

The targeted total depth for these direct pushes is approximately 150+ ft bgs (below
ground surface). A variance to the WAC 173-160-451 is being requested as these direct
pushes will be greater than 30 ft in depth. In addition, to the geophysical logging
activities, several other actions will be performed within these pushes to:

2345 Stevens Drive, Suite 240 • Rlchiand, Washington 99354 • 509.371.8006
Fax: 509.375.9986 / 509.371.1906 / 509.375.9500 • www.energysolutions.com

RPP-RPT-56849 Rev.00 4/21/2020 - 11:21 AM 401 of 432



RPP-RPT-56849, Rev. 0 

K-18 

 

ENERGYSOLUTIONS
FS-NW-LT-5637

1) Place temporary screen and packer assemblies in the wells; 2) Through surging and
conducting falling head data collection actions, improve and quantify the effective
permeability of the screen interval; 3) Conduct a two to three month long pore water
extraction testing activity; ahd 4) Decommission the borings at the conclusion of the
extraction testing.

The sump assemblies will be cemented in place, the packers above the screen will be
inflated, and the screen Isump will be instrumented with a piezometer. Potable water will
be introduced into the well screen and the decline of the head elevation will be
monitored and recorded. When the decline has reached a steady state, the piezometer
will be removed and the well will be surged to breakdown the borehole wall compaction
to increase the permeability. After surging, the remaining water and debris (sediments)
produced through the screen will be removed with a bailer. The piezometer will be
replaced and another falling head test will be conducted. This iterative process will be
repeated based on direction from the onsite hydrogeologist. At the conclusion of the
development process, pore water extraction testing will be conducted. At the conclusion
of testing, as much of the riser and screen assembly as possible will be removed, the
remaining tubing, screen assembly, etc., will be filled with bentonite as the outer casing
is extracted in compliance with WAC 173-160 requirements for decommissioning.

Please provide your concurrence in the space provided below and return a copy for our
project files.

If you have any questions, or require any additional information, please contact
me at (509) 375-9587.

Sincerely,

£&-
Martin G. Gardner, Manager
Washington Operations

jmr

EnergySo/utions - MGG File/LB

State of Washington,

e-€'4yr h
Print Name

rint Name

£r CJw) 1.L

Ecology Variance Concurrence/Approval:

1L cL
'' title ' / Oate

Title Date

2
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Please print, sign and return to the Department of Ecology

RESOURCE PROTECTION WELL REPORT CURRENT Notice of Intent No, SE48334
(SUBMIT ONE WELL REPORT PER WELL INSTALLED)
ConstructionfDecommission ("x" in box) Type of Well ("x in box)

Construction D Resource Protection
[ii] Decommission Geotech Soil Boring

ORIGINAL INSTALLATION Notice ofIntent Number Property Oier U.S. Department of Energy

SE48334 Site Address 825 Jadwin Avenue
Consulting Firm EnervSolutions City Richiand County Benton
Unique Ecology Well lDTag No. C8823 t cwi ii.i i cpi - i Tm,, 1 IXI 1) ')

WELL CONSTRUCTION CERTIFICATION: I constructed and/or
accept responsibility for construction of this well, and its compliance with all
Washington well construction standants. Materials used and the information reported
above are true to my best knowledge and belief

EWM or WWM E
Lat/Long (s, t, r
still REQUIRED)

Lat Deg ______ Mm _____Sec

Duller 0 Engineer 0 Trainee
Name (Print Last, First Name) Amos. Lyle

Driller/Engineer/Trainee Signature
Driller or Trainee License No. 1224

IT trainee, licensed driller's Signature and License Number:

Long Deg Mm ___Sec
Tax Parcel No.N/A

Cased or Uncased Diameter 3.0 inches Static Level N/A

WorklDecommission Start Date 08/13/2013

Work/Decommission Completed Date 08/14/2013

Construction Design Well Data Fomiation Description
The direct push tubing(2.625 inch N/A By Sx Tank Farm, 200 West Area,
O.D.) was driven to a depth of 153 Hanford Site, Benton County
ft. bgs. The drive point O.D. is
—3.0 inches. The boring was
backfilled to 134.10 with bentonite.
A temporary 1 inch well and screen Formation was sand with and silt
was installed (see attached layers. Noted while driving
asbuilt). Referance Variance
Request for Direct Push Resource
Protection Wells for SX Tank Farm
dated June 6, 2013.

SCALE: 1'NlAPAGEiOF2

RPP-RPT-56849 Rev.00 4/21/2020 - 11:21 AM 403 of 432



RPP-RPT-56849, Rev. 0 

K-20 

 

cWt- SdM,lAV

C

,4O _____

_ I
.. fl

7tri 
I—

•2-. —

?ip i 1,'/2.

—

-

5-
7r —

5wa 2- 7
?t1i17 7— 

5j4g- •/ —

J2)Mp 4— LL

L.M1P 
— - 2-

3 —

-4 3'P/z-
1

7 ;. •?..)(J rc
- 4S'

1.

OF FiU

-31 11*- I J/ ~.

/
(C

- P-..

2%'

,iJ7:
JRP/E

:
a/' '. :;-

c_ —, fl#=

- 

70r

(cR.

zJ /' ,Of?)

ci/ of
SG-.-. t'I

£LIfrIP 4.Or.'

7bp O4

/7'/,/ ofo-II'

RPP-RPT-56849 Rev.00 4/21/2020 - 11:21 AM 404 of 432



RPP-RPT-56849, Rev. 0 

K-21 

 

Please print, sign and return to the Department of Ecology

RESOURCE PROTECTION WELL REPORT CURRENT Notice of Intent No. SE48334
(SUBMIT ONE WELL REPORT PER WELL INSTALLED)
ConstructioniDecommission ("x" in box)

Construction
Decommission

ORIGiNAL INS TALLA TION Notice ofIntent Number:

Consulting Firm EnerySolutions

Unique Ecology Well IDTag No. C8824

WELL CONSTRUCTION CERTIFICATION: I constructed and/or
accept responsibility for construction of t.bis well, and its compliance with all
Washinglon well construction standards. Materials used and the information reported
above are true to my best knowledge and belief.

Driller 0 Engineer 0 Trainee
Name (Print Last. First Name) Amos. Lyle

Driller/Engineer/Trainee Signature
Driller or Trainee License No. 1224

If trainee, licensed driller's Signature and License Number

Type of Well ("r in box)
Resource Protection
(ieotech Soil Boring

Property Owner U.S. Department of Energy

Site Address 825 Jadwin Avenue

City Richiand County Benton

Location SWII4-1/4 SE1/4 Sec 12 Twn 12N R 25E

EWM or WWM LI
LatlLong (s, t, r Let Deg ______ Mm _____Sec
still REQUIRED) 

Long Deg Mm _____Sec
Tax Parcel No.N/A

Cased or Uncased Diameter 3.0 inches Static Level N/A

WorklDecommission Start Date 08/01/2013

Work/Decommission Completed Date 08/07/20 13

Construction Design Well Data Formation Description

The direct push tubing(2.625 inch N/A By Sx Tank Farm, 200 West Area,

O.D.) was driven to a depth of 153 Hanford Site, Benton County

ft. bgs. The dnve point O.D. is

'-3.0 inches. The boring was

backfihled to 133.53 with bentonite.

A temporary 1 inch well and screen 
Formation was sand with and silt

was installed (see attached 
layers. Noted while driving

asbuilt). Referance Variance

Request for Direct Push Resource

Protection Wells for SX Tank Farm

dated June 6, 2013.

L ____________________________ _____________________________ _____________________________

SCALE: 1=N/APAGEiOF2
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Please print, sign and return to the Department of Ecology

RESOURCE PROTECTION WELL REPORT CURRENT Notice of Intent No. SE48334
(SUBMIT ONE WELL REPORT PER WELL INSTALLED)
Construction/Decommission ("x" in box) Type of Well ("x in box)

Construction E Resource Protection
U Decommission Geotech Soil Boring

ORIGINAL INSTALLA TJON Notice of Intent Number: Property Owner US. Department of Energy
SE48334 Site Address 825 Jadwin Avenue
Consulting Firm EnervSolutions City Richiand County Benton
Unique Ecology Well IDTag No. C8825 I W11 /zLi IA 11 IA Q 11 T...... 1

WELL CONSTRUCTION CERTJFICATION I constructed andlor
accept responsibility for construction of this well, and its compliance with all
Washington well construction standanis. Materials used and the infomlation reported
above are true to my best knowledge and belief.

Driller D Engineer 0 Trainee
Name (Print Last, First Name) Amos, Lyle

Driller/Engineer/Trainee Signature ________________________
Driller or Trainee License No. 1224

If trainee, licensed driller's Signature and License Number:

fl_,I!TIfl.A, IL A WI! I,IN P.. Z,JL.

EWM or WWM U
Lat/Long (s, t, r Lat Deg ______ Mm _____Sec
still REQUIRED) Long Deg Mm _____Sec
Tax Parcel No.N/A

Cased or Uncased Diameter 3.0 inches Static Level N/A

WorklDecommission Start Date 08/08/2013

Work/Decommission Completed Date 08/09/20 13

Construction Design Well Data Formation Description
The direct push tubing(2.625 inch N/A By Sx Tank Farm, 200 West Area,
O.D.) was driven to a depth of 153 Hanford Site, Benton County
ft. bgs. The drive point O.D. is
-3.0 inches. The boring was
backfilled to 133.23 with bentonite.
A temporary 1 inch well and screen 

Formation was sand with and siltwas installed (see attached 
layers. Noted while driving

asbuilt). Referance Variance
Request for Direct Push Resource
Protection Wells for SX Tank Farm
dated June 6, 2013.

SCALE: 1= N/A PAGE 10F2
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Please print, sign and return to the Department of Ecology
RESOURCE PROTECTION WELL REPORT CURRENT Notice of Intent No. SE48334
(SUBMIT ONE WELL REPORT PER WELL INSTALLED)
ConstructionlDecommission ("x" in box) Type of Well ('x in box)

Construction LI Resource Protection
[] Decommission (3eotech Soil Boring
ORIGINAL JNSTALLATIONNottce of Intent Number: Property Owner U.S. Deøartment of Energy
SE48334 Site Address 825 Jadwin Avenue
Consulting Firm EnervSolutions City Richiand County ton
Unique Ecology Well IDTag No. C8826 

Location SW1 /4-1/4 SF1/4 Sc 17 Twn 1 7N 1

WELL CONSTRUCTION CERTWICATION: I constructed andlor
accept responsibility for construction of this well, and its compliance with all
Washington wcll construction standards. Matemials used and the information reported
above are true to my best knowledge and belief.

EWM or WWM Li
Lat/Long (s, t, r
still REQUIRED)

Tax Parcel No.Nt

Lat Deg ______ Mm _____Sec

Driller 0 Engineer 0 Trainee
Name (Print Last, First Name) Amos, Lyle
Driller/Engineer /Trainee Signature
Driller or Trainee License No. l22

If trainee, licensed driller's Signature and License Number:

Long Deg Mm _____Sec

Cased or Uncased Diameter 3.0 inches Static Level N/A

Work/Decommission Start Date 08/1/2013

Work/Decommission Completed Date 08/13/2013

Construction Design Well Data Formation Description
The direct push tubing(2.625 inch N/A By Sx Tank Farm, 200 West Area,
O.D.) was driven to a depth of 153 Hanford Site, Benton County
ft bgs. The drive point 0.0. is

1 —3.0 inches. The boring was
backfilled to 133.43 with bentonite.
A temporary 1 inch wet! and screen 

Formation was sand with and siltwas installed (see attached 
layers. Noted while drivingasbuilt). Referance Variance

Request for Direct Push Resource
Protection Wells for SX Tank Farm
dated June 6, 2013.

SCALE: 1'N/APAGE1OF2
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SURVEY DATA FORM

TltlelAffected Tank Farms: GPs Survey Soulh of SX Tank Farm

Dome Elevation 0 Civil [J Subsurface Investigations El
1. Project Number: 12. Job Number:

David P. Baalman, PLS April 12, 2013

3. Prepared By (Print) (Sign) (Date)
4. RequisitIon Number:

5. Subcontract-Release Number: MA 49895-23 Amendment ' /7 16. Number of Pages or images:
7. Sub Contract Release Number: BMA 49896-23 Amendment //

Gary Wagner, PLS .ti4q ApflI 12, 2013

8 RevIewer: (Print) -' j (Sign) / (Date)
9. DocumentlProJect Title:
GPS Survey South of SX Tank Farm

10. Change Description:

11. Change Justification:

RECORDING DATA:

12. What is the Purpose of the Survey?
Pn:,vide Washington State Plane Coordinate poellions for dri hole locations near SX Farm

13. Attached flies (copy of civil survey field log book notes, electronic survey data print outs, GPR ground scan data,
coordinate tables, drawings)

Survey Sketch and Excel Spreadsheet with State Ptene locations

14. ElectronIc files downloaded (copy of civil survey field log book .pdf, electronic survey data .csv, GPR ground scan
data .dwg, coordinate tables .xls, drawings .dwg)

15. Control Monument References:
F-322 (NGS Monument), GPS-14 (rrcnument from Hanford 200 area GPS Network- Hanford site wide mapping project

16. Benchmark References:
Same as above

17. Identification Number(s) of Equipment Used:
'nimble R8-3 (SN 4934400694)

18. Survey Dates: 4-11-13

19. Names of Personnel Performing the Work:
()avid P. Beaknan PLS & MIchael F. HarTlnon. LSIT

20. Weather Conditions; Overcast, wind 10-15 
____________________

21. CalibratIon and Functional Check Information:

NAD8Sf91 (Horontal) NAVD88_(Vertical) _______________

Y-iz -/3•______

Page 1 of I A.6005-997 REV 1)
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SURVEY FIELD SKETCH
WORK RELEASE #23 AMENDMENT 1

GPS SURVEY SOUTH OF SX TANK FARM

-0 
0SX FARIPSOUTH PENCE

C8B23\ r--C8824

O[] 
C8761 

CASING
(SHOWN FOR
REFERENCE ONLY)

CB826-j C8825

GRID NORTH (NTS)

+ I7 ROGERS
I / SURVEYING INC. P. S'.
I 11455 C0LUMBL PARK TRilL
1 1 RICH..4ND, 14. 99352

/ / PRONE (509) 83-4f4f
, c FAX: (509) 783-8994

tLlLw.TogITh*UfV.,$nQ.CO,n

F:\DWC\1\O6I 1 3.DWG
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STAGE III
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SURVEY DATA FORM

Title/Affected Tank Farms: GPS Survey South ot' SX Tank Farm

Dome Elevation D Civil ] Subsurface Investigations El
1. ProJect Number: . Job Number:

David P. Baaiman. PLS _____________ April 2, 2013

3. Prepared By: (Pnnt) (Sign) (Date)
4. RequisItion Number

5. Subcontract-Release Number: BMA 49898-23 6. Number of Pages or Images:

7. Sub Contract Release Number: BMA 49896-23 /,
GaryWagner, PLS April 2,2013

8. RevIewer: (Print) (Sign( (Date)
9. Document/ProJect Title:
GPS Survey South ci SX Tank Farm

10. Change Description:

11. Change Justification:

RECORDING DATA:

12. What Is the Purpose of the Survey?
Provide Washington Slate Piana Coordinate positions bc drill hole locationS near SX Farm

13. Attached files (copy of civil survey field log book notes, electronic survey data print outs, GPR ground scan data,
coordinate tables, drawings)

Survey Sketch and Excel Spreadsheet with State Plane locations

14. Electronic files downloaded (copy of civil survey field log book .pdf, electronic survey data .csv, GPR ground scan
data .dwg, coordinate tables .xls, drawings .dwg)

15. Control Monument References:
F-322 (NGS Monument), GPS14 (monument from Hantord 00 area GP$ Netwoilc - Hanford site v/de mapping project

16. Benchmark References:
Same as above

17. IdentificatIon Number(s) of Equipment Used:
Trlrnbie R8-3 (SN 4934400694)

18. Survey Dates: 3/27113&312&13

19. Names of Personnel Performing the Work:
David P. Boatman, PLS & Michael F. Hanington, LSIT

20. Weather Conditions: Clear sunny & calm

21. Calibration and Functional Check informatIon:
N/A ______

22. Horizontal and Vertical Survey Datum: MAOa3IOi (Horizontal) NAVD8S (Vertical)

SURVEY RESULTS AND COMMENTS: S

.471 3.

Page 1 of I A.6005-997 (REV 1)
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ENERGvSOLUTIONS 
Field Safety and Health Inspection Report REV 1 2/2/11

W.. p..i f th. ..ItIo..

__________ Field Safety and Health Inspection Report

Date 3/7/2013 Time 0930- Inspected by Kent Reynolds, Marty

1230 Gardner

Kris Hutchings

Location Hanford 200 W Area, South of 241 SX Tank Farm, Between Cooper and Camden

Avenue

Work SX Pore Water Extraction, Falling Head Test Day 1 Activities

Activities

Weather Clear Skies, Light Breeze, 55 F

Conditions

Observations (check all that apply) __________________

Industrial Hygiene ______________ 
industrial Safety - ______________

LI lH Monitoring/Sampling Applicable PPE LI Heavy Equipment LI Excavations

LI Hazard Communication LI Walking/Working LI Elevating Work LI Underground
___________________________ Surfaces Platforms Utilities

LI Respiratory Protection Housekeeping LI Crane and Rigging LI Machine

— ________________________ ________________ ________________ 

- Guarding

LI Confined Space 
Showers and 

Vehicular Traffic fl Rotating/Moving
________________________ Eyewash Stations ________________ Equipment

LI First Aid/Injury/Illness Electrical fl Fall Hazards 
Hand/Power

________________________ ________________ ________________ 

Tools

LI Heat Stress (WGBT) LI L.O.T.O. LI Falling Objects LI Stored Energy

Overhead LI Ladders and Stairs LI Pinch PointsErgonomics LI Utilities 
________________ ______________

LI Ventilation/lEO 
Signs and LI Scaffolds LI Applicable
Barricades _________________ Permits

Noise and/or Vibration Fire Hazards 
Air/Steam/Fluid> LI P.O.D. Meeting

___________________ _____________ 
500 psi 

____________

LI Lighting LI Compressed Gas Steam/Fluid LI Work
- _______________________ Storage >200F Documents

LI Other lH 
Exits/Doors/Fire Employee El Other (Safety)
Lanes 

Concern 
________________

Comments/Items needing addressed

ERGONOMICS—Crew was observed using various techniques when assembling/disassembling the
tremrnie pipe to reduce repetitive motion fatigue. The falling head test required the addition set
volumes of water at the direction of the contracted consultant. Workers performed the task
required without skipping safe work practices that reduce the risk olan injury. No further actions

Page 1 of 6
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Field Safety and Health Inspection Report REV 1 2/2/11
ENERGYSOLUTIONS

W.' pt t th.

SIGNS and BOUNDARIES—Observers parked next to the other vehicles present and were informed
by workers present there was a hardhat requirement inside the work boundary. Observers were
unclear about the requirement for hardhats based on the following:

• Postings were observed near the entrance to the work site with signage communicating the
requirements for hearing protection and authorized personne] only. These postings were
not recognized as a work control boundary, as they were part ofan incomplete boundary
and did not cross the road to restrict/limit access.

• A complete boundary around the HHU-XL equipment was in place and observers found that
it was posted for hearing protection and authorized personnel only. The complete nature of
the boundary, along with the initially observed postings indicated the purpose was a work
control boundary (see attached images). Observers also noted the yellow and magenta rope
boundary, indicating a radiological function, but found only two signs designating it as an
RBA were posted.

• Project personnel were observed in the same parking area as the observers without
hardhats or safety g]asses.

• The field work supervisor asked each observer to sign the daily site roster, but provided no
further clarification on the definition of the work zone and/or the required PPE for the area
the observers were located.

Because of PPE inconsistencies observed, and the absence of a posted barricade to communicate
specific PPE requirements, a review of the worksite posting practices is recommended.

SIGNS and BOUNDARIES—Observed the personnel inside the RBA perform self surveys (see
attached images) and then exit by ducking under the rope. Inquired about exit points after the
workers exited the RBA. Workers were unaware of any exit points where the rope could be
lowered. Upon further inquiry, one of the project personnel was able to show the other workers
the locations of the exit points. The self survey area was moved next to the exit point, no further
workers were observed ducking under the boundary.

NOISE—Crew staged the generator away from the work area to decrease noise exposure. Upon
inquiry, crew was able to explain reducing occupational noise exposure by PPE was a last line of
controls, after taking other steps to reduce exposure—like moving the sound source further away.
Observers inquired about the positioning of the work control boundary and the verification of
boundary placement with sound surveys. Workers were unsure if the data had been collected, or
what the resu]ts were if it was collected.

It is recommended that all worksite layouts during direct push tasks be evaluated for noise. It is
recommended that sound maps be generated in conjunction with routine sound surveys to ensure
the worksite boundaries are proper]y placed. It is recommended that workers be provided
information about their occupational noise exposure and that they participate in discussion of how
to reduce their exposure.

ELECTRICAL/VEHICULAR TRAFFIC— When an electrical cord was found that appeared to have
been driven over, workers demonstrated that they had unplugged the cord, allowed the vehicle
access, and then reconnected the system (see attached images). Requested the cord be positioned
further away from potential vehicle traffic. Observed a support personnel drive over the cord after
it was repositioned (see attached images) Observed the repositioning of the contractor's vehicle and
instruments prior to conducting the falling head test on the borehole to prevent the potential for a
tripping hazard on stretched cables (see attached images).

Page 2 of6
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Field Safety and Health Inspection Report REV 1 2/2/11
ENERGYSOLEJTIONS

W&. p..l th.

It is recommended that electrical safety practices / principles be reviewed with the work crew.
Despite best effort to move the cord and prevent it from being driven over...it was. It is
recommended that when electrical cords and portable electrical systems are used, the location of
the cables and any administrative work practices to be used (such as moving the cord for vehicles)
be covered during the daily morning meetings prior to work. It is recommended that power cords
be protected by conduit, planks, or risers. Do not allow vehicles to drive over unprotected cords.

HAND/POWER TOOLS—No improper use of hand tools observed; tools were inspected prior to use
and put away following use. During the falling head test, workers utilized a chain vice grip to hold
the tremmie pipe in place (see attached image). No further actions required.

HOUSEKEEPING—(see attached images) The site layout was clean, with the minimal amount of
tools and items needed inside the RBA. Waste bags were positioned to be easily accessible, and
secured to prevent contents from spilling/blowing away. Items were staged within easy reach,
tripping hazards minimized. No further actions required.

Signature/Date Review
re

Attached Images
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ENERGYSOLUTIONS 
Field Safety and Health Inspection Report REV 1 2/2/11
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Field Safety and Health Inspection Report
ENERGYSOLUTIONS

W&T. DaFt at the Solutia.,

-j

REV 1 2/2/11

'II

EXIT SURVEY POINT OBSERVATIONS

ABOVE: Observed Exit Point; Ducking Under Boundary -

RIGHT: Corrected Exit Point; Opened for Exit /

:1T1

Clean Worksite

Layout and Housekeeping

r
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ENERG%SOL(]TIONS 
Field Safety and Health Inspection Report
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6003-508 (REV 4)

INFORMATION CLEARANCE REVIEW AND RELEASE APPROVAL 

Part I:  Background Information 

Title: Information Category:

      Abstract  Journal Article Summary 

Internet  Visual Aid Software 

Publish to OSTI? Yes  No  Full Paper  Report Other 

Trademark/Copyright “Right to Use” Information or Permission Documentation 

Yes   NA 

Document Number:        Date:        

Author:       

Part II: External/Public Presentation Information 
Conference Name: 

Sponsoring Organization(s):     

Date of Conference: Conference Location: 

Will Material be Handed Out?  Yes  No Will Information be Published? Yes  No 
(If Yes, attach copy of Conference 
format instructions/guidance.) 

Part III: WRPS Document Originator Checklist 

Description Yes N/A Print/Sign/Date

Information Product meets requirements in TFC-BSM-AD-C-01? 

Document Release Criteria in TFC-ENG-DESIGN-C-25 completed? 
(Attach checklist) 

If product contains pictures, safety review completed?  

Part IV:  WRPS Internal Review 

Function Organization Date Print Name/Signature/Date

Subject Matter Expert  

Responsible Manager  

Other:  

Part V:  IRM Clearance Services Review 

Description Yes No Print Name/Signature 

Document Contains Classified Information? If Answer is “Yes,” ADC Approval Required 

Print Name/Signature/Date 

Document Contains Information Restricted by DOE Operational 
Security Guidelines? 

 Reviewer Signature: 

Print Name/Signature/Date 

Document is Subject to Release Restrictions? Document contains: 

If the answer is “Yes,” please mark category at right and describe 
limitation or responsible organization below: 

Applied Technology  Protected CRADA 

Personal/Private  Export Controlled 

 Proprietary Procurement – Sensitive 

Patentable Info.  OUO 

Predecisional Info.  UCNI 

Restricted by Operational Security Guidelines 

Other (Specify) 

Additional Comments from Information Clearance Specialist 
Review? 

 Information Clearance Specialist Approval 

Print Name/Signature/Date 
When IRM Clearance Review is Complete – Return to WRPS Originator for Final Signature Routing (Part VI) 

Page 1 of 4 A-

Completion Report for Direct Push Activities to 
Support SX Pore Water Extraction Test, Phases 
I-III

RPP-RPT-56849 Revision 0 July 2014

Tabor, Cindy L

WRPS

✔

Roberts, Sheryl K

WRPS

WRPS

Tabor, Cindy L

Rutland, Paul L

✔ ✔

✔

✔

✔

✔

✔ Approved via att. IDMS data file.

Approved via att. IDMS data file.

Approved via att. IDMS data file.

By Julia Raymer at 2:54 pm, Apr 20, 2020

D 0 0

_______________ 0 0 0

0 0 LI LI LI ________

Do

0 0 0 LI

________________ Do _________________

Do

________________ Do _________________

D

D D

D D

o o
D D
D D

0

D _____________________

D _______

[APPROVED
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INFORMATION CLEARANCE REVIEW AND RELEASE APPROVAL 

Part VI: Final Review and Approvals 

Description 
Approved for Release

Print Name/Signature 
Yes N/A

WRPS External Affairs 

WRPS Office of Chief Counsel 

DOE – ORP Public Affairs/Communications 

Other:        

Other:  

Comments Required for WRPS-Indicate Purpose of Document: 
      

Information Release Station 

Was/Is Information Product Approved for Release? Yes  No 

If Yes, what is the Level of Releaser?  Public/Unrestricted Other (Specify) 

Date Information Product Stamped/Marked for Release:       

Was/Is Information Product Transferred to OSTI? Yes No 

Forward Copies of Completed Form to WRPS Originator 

Blackwell, Becky

✔

This report details field activities for using small diameter soil borings for extracting pore water from 
partially saturated sediments. Stage I included field activates to obtain additional information at 
prospective sites. Stage II includes collecting soil samples for identifying preferred test location and 
designing test equipment associated with monitoring systems. Stage III includes procurement and 
installation of monitoring system in four new soil borings.

ORP SME & OCC

Approved via att. IDMS data file.

Approved via att. IDMS data file.

Approved via att. IDMS data file.

Approved via att. IDMS data file.

By Julia Raymer at 3:02 pm, Apr 20, 2020

Approved for Public Release; 
Further Dissemination Unlimited 

4/20/2020

___________ __ 0 _________________

___________ __ 0 ________________

___________ __ 0 ________________

___________ __ 0 _________________

____________ o o _________________

[APPROVED

0

0 0 _____________

0
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- <workflow name="(JRR) RPP-RPT-56849, Rev. 0" id="260317510">
- <task name="Clearance Process" id="0" date-initiated="20200409T1021"

performer="Julia R Raymer" performer-id="164931488" username="h3310581">
<comments>Please approve RPP-RPT-56849, Rev. 0, for public release. POC: 

Cindy Tabor (509) 373-3981 Thank you, Julia Raymer (509) 373-
0230</comments>

</task>
<task name="Add XML" id="1" date-done="20200409T1021" />
<task name="Manager Approval" id="41" date-due="20200414T1021" date-

done="20200409T1027" performer="Paul L Rutland" performer-id="140633218"
username="h4494439" disposition="Approve" authentication="true" />

<task name="Document Reviewer2" id="53" date-due="20200414T1027" date-
done="20200409T1207" performer="Mark McKenna" performer-id="182697281"
username="h1903617" disposition="Public Release" authentication="true" />

<task name="Document Reviewer1" id="54" date-due="20200414T1027" date-
done="20200413T1249" performer="Sheryl K Roberts" performer-
id="171787680" username="h0081997" disposition="Public Release"
authentication="true" />

<task name="Document Reviewer4" id="51" date-due="20200414T1027" date-
done="20200414T1052" performer="Rebecca I Blackwell" performer-
id="242759597" username="h9138590" disposition="Public Release"
authentication="true" />

<task name="Document Reviewer3" id="52" date-due="20200414T1027" date-
done="20200414T1057" performer="Amber D Peters" performer-
id="210402196" username="h3022486" disposition="Public Release"
authentication="true" />

<task name="Doc Owner Clearance Review" id="13" date-due="20200415T1057"
date-done="20200414T1105" performer="Cynthia L Tabor" performer-
id="173738849" username="h6436378" disposition="Send On"
authentication="true" />

<task name="Milestone 1" id="24" date-done="20200414T1106" />
<task name="ORP Document Reviewer1" id="57" date-due="20200416T1105"

date-done="20200414T1119" performer="Benjamin J Zelen" performer-
id="141965018" username="h1214744" disposition="Public Release"
authentication="true" />

- <task name="ORP Document Reviewer2" id="58" date-due="20200416T1105"
date-done="20200415T1022" performer="Yvonne M Levardi" performer-
id="185346745" username="h7131303" disposition="Public Release"
authentication="true">
<comments>Approved upon incorporation of comments 1.0 in the 

introduction, that first sentence does not make sense. DOE did not assign 
the RPP to anyone, DOE awarded the tank operations contract to WRPS -
make that factually accurate. 4.0, p. 27, should be "Decommissioning … 
WAS conducted" not were p A-5 - change the third sentence of the first 
paragraph to, "The tanks were used for storage of chemical and 
radioactive waste produced …" CHANGE THIS in appendix B too Again in 
1.2 on page A-5, that first sentence, I don't know that DOE "assigned" the 
RPP - DOE awards contracts for work to be completed. CHANGE in 
appendix b too</comments>

</task>
<task name="ORP Document Reviewer3" id="59" date-due="20200416T1105"

date-done="20200417T0915" performer="Geoff T Tyree" performer-
id="6158846" username="h0068565" disposition="Public Release"
authentication="true" />
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<task name="Doc Owner Reviews ORP Comments" id="61" date-
due="20200420T0915" date-done="20200420T0809" performer="Cynthia L 
Tabor" performer-id="173738849" username="h6436378" disposition="Send On"
authentication="true" />

<task name="Milestone 2" id="62" date-done="20200420T0809" />
<task name="Verify Doc Consistency" id="4" date-due="20200421T0809" date-

done="20200420T1439" performer="Julia R Raymer" performer-id="164931488"
username="h3310581" disposition="Cleared" authentication="true" />

</workflow>
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