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METRIC CONVERSION CHART 

Into Metric Units Out of Metric Units 

:ii. If You Know Multiply By To Get If You Know Multiply By To Get 

Length Length 

inches 25.4 millimeters millimeters 0.039 inches 

inches 2.54 Centimeters centimeters 0.394 inches 

feet 0.305 Meters meters 3.281 feet 

yards 0.914 Meters meters 1.094 yards 

miles 1.609 Kilometers kilometers 0.621 miles 

Area Area 

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

sq. feet 0.093 sq. meters sq. meters 10.76 sq. feet 

sq. yards 0.0836 sq. meters sq. meters 1.196 sq. yards 

sq. miles 2.6 sq. kilometers sq. kilometers 0.4 sq. miles 

Acres 0.405 Hectares hectares 2.47 acres 

Mass (weight) Mass (weight) 

Ounces 28.35 Grams grams 0.035 ounces 

Pounds 0.454 Kilograms kilograms 2.205 pounds 

Ton 0.907 metric ton metric ton 1.102 ton 

Volume Volume 

Teaspoons 5 Milliliters milliliters 0.033 fluid ounces 

Tablespoons 15 Milliliters liters 2 .1 pints 

fluid ounces 30 Milliliters liters l.057 quarts 

Cups 0.24 Liters liters 0.264 gallons 

Pints 0.47 Liters cubic meters 35.315 cubic feet 

Quarts 0.95 Liters cubic meters 1.308 cubic yards 

Gallons 3.8 Liters 

cubic feet 0.028 cubic meters 

cubic yards 0.765 cubic meters 

Temperature Temperature 

Fahrenheit subtract 32, Celsius Celsius multiply by Fahrenheit 
then 9/5, then add 
multiply by 32 
519 

:. 
Radioactivity Radioactivity 

Picocuries 37 Millibecquerel millibecquerel 0.027 picocuries 
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1.0 INTRODUCTION 

This report presents field generated records and summarizes field activities during the dri11ing 
and construction of three wells, 299-E33-50 (CSl 95), 699-48-50B (CS 196), and 699-50-56 
(C5197). These wells will serve as groundwater monitoring wells for the 200-BP-5 groundwater 
Operable Unit (OU) to support 200-BP-5 OU Remedial Investigation/Feasibility Study (RVFS). 
One well (CS 195) was completed in the Rattlesnake Ridge interbed confined aquifer and is 
located in the north-central portion of the 200 East Area of the Hanford Site. Two wells (C5196 
and CS 197) were completed in the suprabasalt unconfined aquifer and are located in the 600 
Area, directly north of the 200 East Area, During drilling activities, soil and groundwater 
samples were collected with the following objectives: 

• Characterize soil and groundwater to support the 200-BP-5 OU RI/FS in accordance with 
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 
(CERCLA). 

• Identify contaminants that may affect waste disposition. 

• Confirm the well design (e.g,, sieve analysis of aquifer sediments within the screened 
intervals will be performed). 

Figure 1-1 presents the locations of the three monitoring wells included in this report along with 
key features of the area. A summary of the new wells is provided in Table 1-1. 

Table 1-1. Well Identification Numbers, Purpose, and Location. 

Wen ID C5l95 C5196 C5197 

Well Name 299-E33-50 699-48-S0B 699-50-56 

Purpose of well 
Confined Aquifer Unconfined Aquifer Unconfined Aquifer 
monitoring well Monitoring Well Monitoring Well 

Within 200 East Area, 
North of200 East North of200 East Area General Location near B/BX/BY Tank 

Fanns Area (north side of Route I IA) 

1.1 PURPOSE AND SCOPE 

The purpose of this document is to compile and archive records, observations, and measurements 
associated with the drilling and construction of the three wells. This borehole summary report 
includes the field notes and forms prepared during the drilling and construction of the wells, well 
construction details, and well development data. Additional information described in the report 
includes subsurface geologic descriptions for each well, civil survey results, management of 
drilling-derived waste, and well acceptance. All drilling data are recorded in the English units in 
which they were measured. Well location data and drilling dates for the three wells is given in 
Table 5-1 
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Figure 1-1 . Locations of New, Existing and Proposed Wells As ociated 
with the 200-BP-5 Operable Unit Remedial Investigation. 
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The purpose for each well is summarized in the Sampling and Analysis P Lan for FY 2006 
200-BP-5 Groundwater Operable Unit Remedial Investigation/Feasibility Study 
(DOE/RL-2006-55) as follows: 

• Well C5195 was installed south ofwell 299-E33-12 and will serve as a monitoring well 
for the confined aquifer within the Rattlesnake Ridge interbed. This well will establish if 
contamination measured in well 299-E33-12 is from an up gradient source or is traveling 
vertically downward through a faulty annular seal. 

• Well C5196 was installed north ofwe11299-E33-26 and south ofwell 699-49-55A to 
resolve source unit origin of observed uranium groundwater contamination, to provide 
northern definition for the uranium plume, and to provide an additional measure of the 
basalt surface. 

• Well CS 197 was installed between wells 699-49-SSA and 699-52-57 to resolve 
technetium-99 concentrations in the plume in this area so that concentration isopleths can 
be better defined. This well also helped to better define the location of an erosional 
channel in the basalt that may be a conduit for potential groundwater flow to the north. 

The document supporting the well drilling and construction is the Description of Work for Fiscal 
Year 2006 Installation o/Three Wells 299-£33-50, 699-48-50B, and 699-50-56 at the 200-BP-5 
Groundwater Operable Unit (WMP-30726). 

1.2 BACKGROUND 

Beginning in the early l 940s and continuing for nearly five decades, large volumes of 
radioactive waste and non-radioactive dangerous wastes were stored and disposed of in various 
waste facilities located within the 200-BP-5 OU. Also, large volumes of process water were 
infiltrated utilizing cribs, trenches, and ponds. Liquid waste discharges to the vadose zone 
resulted in significant groundwater recharge which raised the water table and increased 
groundwater flow rates to the north and the southeast. 

In 1989, the Hanford Site was listed on the National Priorities List pursuant to CERCLA, 
including the 200 East Area. To address CERCLA groundwater issues in the 200 East Area, the 
200-BP-5 and 200-PO-l groundwater OUs were established, which together cover the entire 
200 East Area as well as land north, south and east. The 200-BP-5 OU includes groundwater 
generally (but perhaps not entirely) having a northward component of flow . 

A number of documents describe historical waste disposal and impacts to the vadose zone and 
groundwater in the vicinity of200-BP-5 OU. These documents were extensively reviewed 
during the 200-BP-5 OU RI/FS data quality objectives process. Pertinent information obtained 
during these reviews is summarized in the Data Quality Objectives Summary Report'in Support 
of the 200-BP-5 Groundwater Operable Unit Remedial Investigation/Feasibility Study Process 
(WMP-28945). Approximately 92 existing monitoring wells comprise the 200-BP-5 OU 
groundwater monitoring network. Fifteen new groundwater wells were proposed to support the 
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200-BP-S OU RJ/FS. Wells CS 195, CS 196, and CS 197 are the first of these 15 wells to be 
installed. 
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2.0 DRILLING, SAMPLING AND WELL CONSTRUCTION ACTIVITIES 

This section summarizes the drilling, sampling and well construction activities associated with 
wells 299-£33-50 (C5195), 699-48-S0B (C5196), and 699-50-56 (C5197). Well drilling, 
sampling and construction details common to all three wells are summarized in Section 2.1. 
Well-specific infonnation is summarized in Section 2.2. 

2.1 GENERAL INFORMATION 

The following summarizes activities and information common to the three wells. The wells were 
constructed to Washington State standards detailed in Washington Administrative Code 
(WAC) 173-160 ("Minimum Standards for Construction and Maintenance of Wells"). Well 
construction activities were recorded and borehole geology was logged in accordance with Fluor 
Hanford, Inc. (FH) procedures: GRP-EE-02-14.1, "Drilling, Remediating, and 
Decommissioning Resource Protection Wells, and Geotechnical Soil Borings"; and GRP-EE-01-
7.0 "Geologic Logging." 

• Drilling - The boreholes were drilled using a cable tool drill rig and both drive barrel and 
hard tool methods. Wells C5196 and CS 197 were drilled using 8.625-in. outside 
diameter (OD) by 8-in. inside diameter threaded casing to the total depth (TD) of each 
borehole. Well C5195 utilized 10.75-in. OD by 10-in. inside diameter welded casing to 
234 ft below ground surface (bgs) and 8.625-in. OD by 8-in. inside diameter threaded 
casing from 234 ft bgs to the TD of 381 ft bgs. The reduction in casing size was required 
to properly seal and prevent intercommunication of the unconfined aquifer with the 
deeper Rattlesnake Ridge interbed confined aquifer. All temporary casing was removed 
during well construction. 

• Archive Lithologic Sampling - Grab samples were collected from the drill cuttings of 
each well for geologic description and sample archive requirements. The samples were 
collected at 5-ft intervals and recognizable changes in lithology. Each archive sample 
was placed in a labeled pint jar and the sequential chip tray compartment. The jars and 
chip trays were delivered to the geologic sample archive storage building managed by 
Pacific Northwest National Laboratory. Digital photographs of each archive sample were 
taken in the field and used to construct a photographic log for each well. Borehole 
geologic logs and photographic logs for each well are presented in Appendices A through 
C. 

• Split-spoon sampling- Split-spoon samples were collected from each of the three 
boreholes at predetermined depths and intervals. These samples are intended to support 
various chemical and physical soil analyses in support of the 200-BP-5 OU RI. These 
samples were collected using a 4-in. diameter split-spoon sampler containing four 6-in. 
long Lexan liners. The length of the split-spoon sampler is 2.5 ft (including shoe). The 
split-spoon was driven 2.5 ft or until refusal. Split-spoons used for chemical analysis 
were decontaminated prior to sample collection. See Section 2.2 for specific split-spoon 
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sample depths for each well. Split-spoon sample depths and Hanford Environmental 
Information System (HEJS) sample ID numbers are presented in Appendices A through 
C. 

• One-quart jar sampling - Quart-size grab samples were collected at predetermined 
depths in addition to archive grab samples. Quart-sized grab samples are intended to 
support various geochemical and physical soil analyses in the development of modeling 
parameters for the 200-BP-5 OU RI/FS. Quart jar sampling depths and HEIS sample JD 
numbers are presented in Appendices A through C. 

• Geophysical Logging - Each borehole was logged using S.M. Stoller Corporation's 
spectral gamma logging system and neutron moisture logging system. Gamma log data is 
useful in showing changes related to grain size, mineralogical makeup, and moisture 
content of the sediments encountered. The neutron moisture log can reveal moisture 
relationships between unit boundaries and grain size, assuming that fine grained 
sediments retain higher moisture content than coarse grained sediments. Because logging 
methods are limited to one string of casing, logging was conducted prior to sizing down 
temporary casing at well CS 195 and again after TD was reached. Results of geophysical 
logging are presented in Appendices A through C. 

• Radiological Field Screening - The drilling of each hole was classified as a low risk 
activity based on previous drilling and sampling activities. Based on this classification, 
morning and afternoon radiological surveys were conducted during drilling. A 
radiological control technician performed the radiological surveys using standard 
radiological field screening instruments. No radiological field measurements above 
background levels were reported. 

• Air Monitoring for Volatile Organic Chemicals - Air quality monitoring was 
performed twice daily (morning and afternoon) to verify that the drillers' breathing zone 
remained free of volatile organic contamination. The breathing zone near the wellhead, 
the fresh drill cuttings, and geologic samples were surveyed for volatile organics using 
field-screening photoionization detector. No field measurements above background 
levels were reported by the industrial hygiene technician during the well drilling 
activities. 

• Well Construction Materials - Each well was constructed using 4-in. nominal diameter, 
Type 304L stainless steel schedule IO threaded casing. A Type 304L stainless steel 
continuous wire wrap well screen was utilized at each well. Screen size (slot size) and 
length varied depending on conditions in the interval to be screened. Each well screen 
was equipped with either a 3 ft long sump consisting of 4-in. diameter stainless steel 
casing with a stainless steel bottom cap or a 4-in. stainless steel bottom cap welded to the 
screen. Specific well construction materials are summarized in Section 2.2 

• Filter Pack and Backfill - The primary filter pack surrounding the screen for each well 
consists of 20-40 (C5 l 95) or I 0-20 (C5196 and 5197) mesh Colorado silica sand (CSS). 
Specific well construction materials are summarized in Section 2.2 
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• Annular Seal - The annular seal for wells C5 l 96 and C5197 consists of 0.25-in. 
bentonite pellets placed directly above the primary sand pack. The annular surface seal 
consisted of granular bentonite crumbles to approximately 10 ft bgs and Portland cement 
grout directly above the granular bentonite to ground surface. See Section 2.2. l .3 for 
specific details for the annular seal for well C5 l 95. 

• Surface Completion - The above ground stickup·of the 4-in. diameter permanent casing 
is protected by 6-in. nominal diameter stainless steel casing embedded into a 6-in. thick, 

• 4 ft by 4 ft concrete pad placed around the well. The wellhead is protected by 4-in. 
diameter by 3 ft tall steel posts at each comer of the cement pad. 

2.2 WELL-SPECIFIC INFORMATION 

This section swnmarizes the activities and information specific to each well location, such as 
sample depths, geologic observations and other unique well-specific activities. 

2.2.1 Well 299-E33-50 (C5195) 

Well 299-E33-50 (C5195) is located in the 200 East Area approximately 300 ft north of B Tank 
Farm and 50 ft east of Baltimore Street, at the coordinates and elevation presented in Table 5- 1. 

2.2.1.1 Drilling. Drilling of well 299-E33-50 was initiated on December 28, 2006 utilizing a 
cable-tool drill rig. Temporary 10.75-in. OD welded casing was advanced to the surface of the 
uppermost basalt surface (Elephant Mountain Basalt Member) located at 233.6 ft bgs using drive 
barrel methods. Drive-barrel drilling through the unsaturated zone was completed without the 
aid of drilling fluid. A nominal amount of water ( approximately 2.5 gallons) was used to quench 
the top of the packer that was placed during welding to prevent welding slag from entering the 
borehole. The added water volume was removed within the first 2 or 3 ft of drilling after 
welding, thereby not impacting sampling results. Groundwater in the unconfined aquifer was 
first encountered at approximately 225 ft bgs on January 15, 2007. 

Once the basalt surface was reached, a 10-in. tungsten carbide button bit was utilized to advance 
the borehole through the basalt to the surface of the Rattlesnake Ridge Inter bed at 316.5 ft bgs. 

Because well 299-E33-50 is intended to serve as a monitoring well for the confined aquifer 
within the Rattle Snake Ridge Interbed, it was imperative that a competent annular seal be placed 
across the Elephant Mountain Member basalt during drilling and in the final well construction. 
The annular seal was necessary to prevent intercommunication between the unconfined and the 
confined aquifers. Initially, sealing off the uppermost aquifer during drilling proved to be 
difficult for a couple of reasons: 

• 
• The temporary 10.75-in. casing was only advanced approximately 6-in. into the surface 

of the basalt which was less than ideal for setting a seal sufficient to prevent unconfined 
aquifer groundwater from leaking around the bottom of the casing shoe. 
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• The uppermost basalt appeared to be fractured with an apparent fracture zone (based on 
comments from driller) at approximately 240 ft bgs. 

Initial attempts to seal off the uppennost aquifer with bentonite failed. This lead to a decision to 
advance the borehole 4 7 ft into the basalt (to 281 ft bgs) and place a cement/bentonite grout 
mixture into the borehole to a level approximately 12 ft above the bottom of the 10.75-in. casing. 
It was hopeful that placing cement to 281 ft would effectively seal off the upper fracture zones 
and also provide a robust seal around the casing shoe. The cement/bentonite grout was a11owed • 
to cure for 72 hours, at which time it was completely drilled out to 288.5 ft bgs with a 10-in. OD 
button bit. Drilling out the cement/bentonite grout seal (59-ft thick) was completed in 
approximately two hours. Water measurements collected shortly after drilling out the seal on 
February 9, 2007 indicated that water was still entering the borehole. When drilling resumed, 
February 13, 2007, quartz rich material was observed in the basalt cuttings suggesting that water 
was entering the borehole around the casing shoe. A downhole camera was lowered into the 
borehole to visually determine the source of water entering the borehole. Upon visual 
inspection, water could be seen cascading into the borehole from under the shoe and from 
fractures in the upper portion of the basalt. Due to the failure of the initial cement/bentonite 
grout seal, a decision was made to pressure grout the borehole. 

The borehole was advanced to 299 ft bgs, at which time neat cement was pressure grouted into 
the borehole with the aid of a packer from 299ftto217 ft bgs on February 16, 2007. The grout 
plant reached a maximum pressure of 17 psi. Neat cement was allowed to cure for 72 hours, at 
which time it was re-drilled with a I 0-in. OD button bit. The neat cement grout seal cured much 
harder than the pervious seal. Redrilling of the second seal took approximately 2 days to 
complete. While drilling out the cured grout, periodic water levels measurements were collected 
to verify that groundwater was not entering the borehole. Once it was determined that the neat 
cement grout seal had sufficiently sealed the upper portion of the basalt and unconfined aquifer, 
the borehole was advanced to the contact between the Elephant Mountain Basalt and the 
Rattlesnake Ridge Interbed at 316.5 ft bgs. One drive barrel sample of interbed sediments was 
collected to confirm the interbed contact. Five, 5-gallon buckets of 0.3 75-in. coated bentonite 
pellets were then added to the bottom of the borehole to seal off the penetration into the interbed 
and approximately 200 gallons of bentonite slurry was placed from the top of the bentonite 
pellets to above the original static water level of 225 ft bgs. Once the bentonite plug and 
bentonite slurry were set, the borehole was ready for setting the temporary 8-in. casing. 

A 7-in. hard tool wa,; used to advance the temporary 8-in. casing through the Rattlesnake Ridge 
Interbed, to the Pomona Basalt encountered at a depth of 375.5 ft bgs. Drilling reached a TD of 
381 ft bgs (5 .5 into the Pomona Basalt) on March 8, 2007. 

2.2.1.2 Sampling. Continuous split-spoon samples were collected from six intervals within the 
unsaturated zone including; 0 to 6 ft bgs, 60 to 85 ft bgs, 105 to 120 ft bgs, 160 to 170 ft bgs, 185 
to 195 ft bgs, and 217.5 to 227.5 ft bgs. Samples collected in the first two intervals (0 to 6 ft bgs 
and 60 to 85 ft bgs) were collected every 2 ft and the in the remaining four intervals, sample 
collection occurred every 2.5 ft. Split-spoon intervals were chosen to align with low 
permeability zones using stratigraphic infonnation from nearby wells. Of the 36 samples 
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collected, five samples were analyzed for physical properties. The remaining unused samples 
were retained for potential future analysis. 

A total of three split-spoon samples were collected from within the Rattlesnake Ridge interbed 
Split-spoon samples were collected at three intervals; 1.5 to 4 ft, 24.5 to 27 ft, and 50 to 52.2 ft 
below the upper Elephant Mountain Member basalt and Rattlesnake Ridge interbed contact. The 
intervals were chosen to align with higher permeability zones based on nearby well log 
information from well 299-E33-12. The split-spoons were equipped with four, 6-in. long Lexan 
liners to allow segregation of the split-spoon sample after collection. The split-spoon sample 
liners were capped, taped, and labeled according to internal FH procedures 

Quart sized grab samples were collected every 2.5 ft beginning at 60 ft to 277 ft bgs. Of the 
67 samples collected, 28 were analyzed for Tier 1 contaminant transport model development. 
The remaining samples were retained for possible analysis in the future. 

Groundwater samples were coJlected using a submersible 5 HP pump. One groundwater sample 
was collected in the unconfined aquifer and three in the confined aquifer. Water samples 
collection depths in the confined aquifer roughly corresponded with split-spoon sample depths, 
with samples being collected at the top, middle, and bottom of the interbed. Due to the silt/clay 
nature of the interbed, samples were collected where the borehole could produce the most water. 
Samples in the confined aquifer were collected with approximately 5 ft of open hole. 

Sampling depths and associated HEIS sample ID numbers are included in Appendix A. 

2.2.1.3 Well Construction 

Well completion information for well 299-E33-50 (C5 I 95) is summarized in Table 2-1. 

Table 2-1. Well Construction Summary. (2 sheets) 

Well Name/ ID 
Well Construction Materials 

299-E33-50 / C5195 699-48-50 I C5196 699-50-56 / CS197 

Total Depth Drilled (ft bgs) 381 215.2 164.1 

Water Level (ft bgs) 
224.64 208.14 151.39 

(3-26-07) (I 1-29-06) (}2-J 1-06) 

Permanent 4-in. Dianieler screen and casing 

Top of Screen (ft bgs) 316.l 204.2 151.2 

Bottom of Screen (ft bgs) 331.1 214.5 161.2 

Screen Length (ft) 15 10.3 10 

Screen Size 10(0.010") 20 (0.020") 20 (.020") 

Sump (ft) 3 NA 2.9 

Top of Casing (ft ags) 2 2. I l.9 

Top of 6-in. protective casing 3 2.1 2.37 

Annular Seal 

Surface Seal (ft b~) 0-10.0 0-10.7 0-10.0 

Granular Bentonite Seal (ft bgs) 10.0-219.1 10.7-193 .9 10.0-137.9 
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Table 2-1. Well Construction Summary. (2 sheets) 

Well Construction Materials 

3/8-in. Bentonite Pellet Seal (ft bgs) 

Portland Cement seal (ft bgs) 

3/8-in. Bentonite Pellet Seal (ft bgs) 

Primary Filter Pack 

Primary Filter Pack 

Over Drilled Portion Fill 

3/8-in. Bentonite Pellet Seal (ft bgs) 

Fill 

3/8-in. Bentonite Pellet Seal (ft bgs) 

Notes: 
ags = above ground surface 
bgs = below ground surface 
CSS = Colorado silica sand 
NA = not appl icable 

Well Name/ ID 

299-E33-50 I C5195 699-48-50 I CS 196 

219.1-229.9 NA 
229.9-307.5 NA 

307 .5-309.6 193.9-199.6 

309.6-336.6 199.9-215.2 
(20-40 CSS) (10-20 CSS) 

336.6-343 .7 NA 
343.7-364.2 NA 
364.2-381.0 NA 

699-50-56 / C5197 

NA 
NA 

137.9-143.1 

143.9-164.5 
(10-20 CSS) 

NA 
NA 
NA 

The 3 ft stainless steel sump was placed from 334.1 to 331. 1 ft bgs and a 15 ft 10-slot screen was 
placed 331.6 to 316. l ft bgs. The 4-inch OD permanent casing was placed from 316. l ft bgs to 
2 ft above ground surface. A 6-in. diameter stainless steel protective casing was placed to 3 ft 
above ground surface. 

The over-drilled portion of the borehole was filled with 0.375-in. coated bentonite pellets from 
381 ft to 364.2 ft bgs and 10-20 mesh CSS from 364.2 to 343 .7 ft bgs. A 0.375-in. coated 
bentonite pellet seal was placed from 343.7 to 336.6 ft bgs. The primary filter pack (20-40 CSS) 
was placed from 336.6 to 309.6 ft bgs. Above the primary filter pack a 0.375-in. coated 
bentonite pellet seal was placed 309.6 to 307.5 ft bgs. Portland cement was placed through the 
Elephant Mountain Basalt from 307.5 to 229.9 ft bgs. Coated bentonite pellets were placed 
directly above the Portland cement from 229.9 to 219.1 ft bgs. Granular bentonite was placed 
from 219. l to 10 ft bgs. The surface seal is comprised of Portland cement from 10 ft bgs to 
ground surface. 

Following well construction, well development was performed with a 5 HP submersible pump 
over a two day period . The pump intake was set in the lower portion of the screen at 
approximately 326 ft bgs. Development was completed on March 29, 2007. Well development 
was performed in accordance with GRP-EE-01-6 .3 ("Well Development and Testing"). 

2.2.2 Well 699-48-50B (C5196) 

Well 699-48-50B (CS 196) is located approximate ly 900 ft north of the 200 East Area fence line 
near the intersection of Route 4 and 12. Surveyed coordinates and elevation are presented in 
Table 5-1 
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2.2.2.1 Drilling. Drilling of well 699-48-50B was initiated on October 25, 2006 using drive 
barrel methods to advance the borehole to the surface of the Elephant Mountain Basalt 
(209.5 ft bgs) by drive barrel method. The borehole was advanced to the total drill depth of 
215.2 ft bgs (5 .7 ft into the top of the basalt) on November 15, 2006, utilizing a 7-in. OD hard 
tool. Drilling through the unsaturated zone was performed without the aid of drilling fluid 
(water). 

Saturated soils were first encountered approximately 207 ft bgs on November 2, 2006. The 
water level was first measured at 207.96 ft bgs on November 14, 2006. 

2.2.2.2 Sampling. Split-spoon samples were collected from within the unsaturated and 
saturated zones of well C5196. A total of four split-spoon samples were attempted, though only 
three obtained sample recovery: the final split-spoon attempt encountered basalt therefore no 
sample recovery was achieved. The two samples collected from within the unsaturated zone 
were from 193.5 to 196 ft bgs and 198.5 to 201 ft bgs. These samples were analyzed for physical 
parameters. One sample was collected with in the saturated zone from 207 to 209.4 ft bgs. This 
sample was analyzed for various target contaminants, and selected physical parameters (particle
size distribution, bulk density, and moisture content). 

Quart-sized grab samples were collected from the unsaturated zone every 2.5 ft starting at 
186 ft bgs to the basalt surface. Selected samples were analyzed for constituents and soil 
properties for use in contaminant transport model development. Remaining samples were 
retained by Pacific Northwest National Laboratory for possible future analysis. 

Groundwater samples at well C5 I 96 were collected after the well was completed due to the 
shallow aquifer. Once the well was completed, a variable speed pump was utilized for collection 
of groundwater samples. The pump intake was set at 211.93 ft bgs and the flow rate was set at 
approximately l gpm. 

Sampling depths and associated HEIS sample ID numbers are included in Appendix B. 

2.2.2.3 Well Construction. A summary of the well completion for well 699-48-50B (C5196) is 
described in Table 2-1. 

A 10-ft 20-slot screen with bottom cap was placed from 214.5 to 204.2 ft bgs and the 4-inch OD 
permanent casing from 204.2 ft bgs 2.1 ft above ground surface. The typical 3 ft sump design 
was not used for well C5196 due to the shallow aquifer. The 6-in. diameter stainless steel 
protective casing was placed 2.1 ft above ground surface . 

The primary filter pack (10-20 CSS) was placed from 215.4 to 199.6 ft bgs. A 0.25-in. bentonite 
pellet seal was placed from 199.6 to 193 .9 ft bgs. Directly above the pellet seal, granular 
bentonite was placed from 193.9 to 10.7 ft bgs. A surface seal composed of Portland cement was 
placed from 10.7 ft bgs to ground surface. 

Well development was performed following construction of the well with the pump set at 
156.5 ft bgs and 81.8 ft bgs. Well development was completed on September 13, 2006 and was 
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performed in accordance with GRP-EE-01 -6.3. Results of the well development are summarized 
in Section 4.0. 

2.2.3 Well 699-50-56 (C5197) 

Well 699-50-56 (C5 l 97) is located approximately 0.5 mi. east of Route 4 and 200 yards north of 
Route 11 , at the coordinates and elevation presented in Table 5-1. 

2.2.3.1 Drilling. Drilling was initiated on October 15, 2007 drive barrel methods to advance the 
borehole to the top of the Elephant Mountain Basalt at 161 ft bgs. Drilling through the 
unsaturated zone was perfonned without the aid of drilling fluid (water) . The borehole was 
advanced to the total drill depth of 164.5 ft bgs (3.1 ft into the top of the Basalt) on 
November 30, 2006, utilizing a 7-in. hard tool. Groundwater was first encountered 
approximately 1 51 .20 ft bgs on November 21, 2006. 

2.2.3.2 Sampling. Three split-spoon samples were collected in the saturated zone over the 
interval 151 to 158.5 ft bgs. Three split-spoon sample attempts were necessary at the first 
sample interval (15 l to 153.5 ft bgs) in order to obtain sufficient sample volume. Of the three 
split-spoon samples collected, one sample was analyzed for physical parameters and the others 
analyzed for constituents and soil properties for use in contaminant transport model 
development. The remaining sample material was retained for possible future analysis. 

Quart-sized grab samples were collected every 2.5 ft over the interval 131 ft to the 151 ft bgs 
(groundwater surface). Of the eight quart-sized samples collected, three were analyzed for 
constituents and soil properties for use in contaminant transport model development. The 
remaining unused samples were retained for possible future analysis. 

One groundwater sample was collected once the basalt surface was reached. A variable speed 
submersible pump was utilized for the sample collection. The groundwater sample was collected 
with the pump intake set at 159 ft bgs and no open borehole. 

Sampling depths and associated HEJS sample ID numbers are included in Appendix C. 

2.2.3.3 Well Construction. Well completion information for well 699-50-56 (C5197) is 
summarized in Table 2-1. 

A 3 ft sump was placed from 164.1 to 161.2 ft bgs. The l Oft 20 slot screen was placed from 
161.4 to 151.2 ft bgs with the 4-in. OD permanent casing placed from 151.2 ft bgs to 1.9 ft above 
ground surface. A 6-in. diameter stainless steel protective casing was placed to 3.37 ft above 
ground surface. 

The primary filter pack (10-20 CSS) was placed from 164.5.4 to 143 .1 ft bgs. A 0.25-in. 
bentonite pellet seal was placed from 143.1 to 137 .9 ft bgs. Directly above the pellet seal, 
granular bentonite was placed from 137.9 to 10 ft bgs. A surface seal composed of Portland 
cement was placed from l O ft bgs to ground surface. 
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Following construction of the well C5197, well development was performed with the pump 
placed in the middle of the screen interval at 158.8 ft bgs. WeH development was completed on 
December 15, 2006. Well development was performed in accordance with GRP-EE-01-6.3. 
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3.0 GEOLOGY OF 200-BP-S OPERABLE UNIT 

The following section summarizes the general geology in the area surrounding the three new 
monitoring weJls. 

3.1 STRA Tl GRAPHIC SETTING 

The stratigraphy of this portion of the 200-BP~S OU consists of unconsolidated sedimentary 
deposits that overlie the older Columbia River Basalt Group flood basalts and associated 
sedimentary interbeds. The principal stratigraphic units of the Hanford Site including the two 
uppermost basalt flows, from youngest to oldest, are: 

• Holocene surficial deposits (fill and eolian deposits) 
• Hanford formation 
• Cold Creek unit (CCU) 
• Ringold Formation 
• Elephant Mountain Member basalt (Columbia River Basalt Group) 
• Rattlesnake Ridge interbed (Ellensburg formation) 
• Pomona Member basalt (Columbia River Basalt Group) 

All these stratigraphic units except the Ringold Formation were present at the three borehole 
locations. Holocene deposits of the Hanford Site typically include eolian (windblown) sands as 
well as construction backfill which typically consist of poorly sorted gravelly sands or sandy 
gravels of local Hanford formation origin. Although excavation backfill material can be 
substantial beneath the tank farms (locally up to 32 ft beneath the B/BX/BY Tank Farms), this 
disruption did not appear to extend deeper than 5 ft bgs at any of the three subject well sites. 

The Hanford formation is the result of sediment deposition associated with glaciofluvial 
sediments deposited by cataclysmic floods from glacial Lake Missoula, pluvial Lake Bonneville, 
and other ice-margin dammed lakes (PNNL-13024, RCRA Groundwater Monitoring Planfor 
Single-Shell Tank Waste Management Area Cat the Hanford Site). The Hanford formation is 
divided into three facies: (1) gravel-dominated facies, (2) sand dominated facies, and (3) silt
dominated facies (WHC-SD-EN-TI-012, Geologic Setting ofthe200 East Area: An Update). In 
the area of Waste Management Area B/BX/BY, the Hanford formation has been subdivided into 
an upper gravelly unit (HI), a sand-dominated unit (H2), and a lower gravel-dominated unit (H3) 
(RPP-23748, Geology, Hydrogeo/ogy, Geochemistry, and Mineralogy Data Package for the 
Single-Shell Tank Waste Management Areas at the Hanford Site). These units are described 
below (listed youngest to oldest): 

• HI: The upper gravel-dominated Hanford formation Hl unit consists of mostly sandy 
gravel to silty sandy gravel, with lesser amounts of gravelly sand. Thin (0.5 ft) silt layers 
are locally present within this sequence. The gravels are multi-lithologic but generally 
contain a high percentage of basalt. The finer fraction has been described as mostly very 
coarse to coarse sand with as much as 5% to 7% silt. The samples generally display no 
cementation or obvious sedimentary structure. 
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• H2: The sand-dominated Hanford fmmation H2 unit consists of a sand-dominated 
sequence. The H2 unit is predominantly poorly to well-sorted, medium- to coarse
grained sand with some silt layers (HNF-5507, Subsurface Conditions Description of the 
B-BX-BY Waste Management Area). The upper portion of the H2 unit has generally 
larger-grain size and has occasional matrix-supported pebbles in a coarse sand matrix. 
With depth, the medium to coarse sand becomes more frequently interstratified with 
layers of fine- to medium-grained sand. Distinctive is the "salt and pepper" appearance 
of the sand imparted by the approximately equal concentrations of dark-colored basalt 
and light-colored quartz and feldspar. 

• 1-13: The lower gravel-dominated Hanford formation H3 unit is an open-framework 
gravel to interstratified gravel and sand with local silt and/or clay horizons. The H3 unit 
overlies basalt bedrock or the CCU and/or the Ringold Formation in the OU. Where the 
H3 unit directly overlies gravels of the CCU, the contact between these units can be 
difficult to distinguish and is therefore described as Hanford formation lower gravel/CCU 
undifferentiated (RPP-23748). 

The CCU or the Hanford formation lower gravel/CCU undifferentiated (RPP-23748) sediments 
underlie the Hanford formation in the vicinity of the three new wells. The CCU represents 
sediments deposited between the late Pliocene and early Pleistocene. 

The CCU has been described to include up to two separate facies. A sequence of sandy gravel to 
gravelly sand occurs beneath a thick (approximately 30 ft) silt-dominated facies. These two 
facies are found directly above the top of upper-most basalt unit or directly above the Ringold 
Formation. The gravel sequence represents either cataclysmic flood deposits or ancestral 
Columbia River deposits. It is thought that the silt rich facies may represent over bank flood 
plain alluvium from the ancestral Columbia River or eolian loess (HNF-5507). Where the silt 
unit is absent, the gravel sequence is indistinguishable from similar-appearing facies of the 
overlying Hanford formation H3 unit described below, and it is referred to as the Hanford 
formation lower gravel/CCU undifferentiated or '"HJ/CCU undifferentiated" (HNF-5507). The 
two uppermost members of the Miocene Saddle Mountain Basalts, the Elephant Mountain 
Member basalt and the Pomona Member basalt, and the intervening Rattlesnake Ridge interbed. 
All three units were encountered during the drilling ofC5195. 

The Elephant Mountain Member of the Columbia River Basalt Group is composed of two basalt 
flows and is the uppermost basalt unit beneath the 200-BP-5 OU. The Elephant Mountain 
Member has a total thickness of approximately 66 to 82 ft in the 200 East Area. 

The Rattlesnake Ridge interbed is a sedimentary unit (part of the Ellensburg Formation) which 
overlies the Pomona Member and underlies the Elephant Mountain Member basalt. This unit is 
composed of fine tuffaceous sands, silts, and clays. The Rattlesnake Ridge interbed consists 
primarily of air~fall and fluvially reworked fine-grained siliciclastic material, as well as 
micaceous-arkosic sands derived from the Rocky Mountain terrain (RHO 1978, Geology of 
Gable Mountain - Gable Butte Area). 
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The Pomona Member is the older (lower) of the two basalt units encountered during drilling and 
consists of a single basalt flow. It is one of the most extensive of the Saddle Mountain Basalts, 
ranging in thickness from 164 to 197 ft. 

3.2 BOREHOLE GEOLOGY 

This section describes the general geologic characteristics observed during the drilling of 
• boreholes for wells 299-E33-50 (C5 l 95), 699-48-S0B (CS 196), and 699-50-56 (CS 197). 

Geologic logs were prepared in accordance with FH procedure GRP-EE-01-7.0 and are included 
in Appendix A through C. 

3.2.1 Borehole 299-E33-S0 (CS195) 

All five major stratigraphic units were encountered while drilling borehole C5195; Hanford 
formation, CCU, Elephant Mountain Member basalt, Rattlesnake Ridge interbed, and the 
Pomona Member basalt. The top of the Elephant Mountain Member basalt was reached at 
233.6 ft bgs and the unit has an apparent thickness here of 83 ft. The Rattlesnake Ridge interbed 
was encountered from 316.5 ft to 375.5 ft bgs for an apparent thickness of 59 ft. The vadose 
zone at C5195 is approximately 225-ft thick and the unconfined aquifer is approximately 8.6-ft 
thick. 

3.2.1.1 Hanford formation, Ht and H2). The two upper facies of the Hanford formation (Hl 
and H2) were identified. The HJ unit at C5195 is a silty gravel identified from 4 to 15 ft bgs. 
The H2 unit is predominately a sand unit which was identified from 11 to 187 .5 ft bgs with two 
distinct 1-ft thick silt layers present at 63 to 64 ft bgs and 164 to 165 ft bgs. 

3.2.1.2 Undifferentiated Hanford formation, H3/Cold Creek Unit. The undifferentiated 
Hanford formation/CCU consisted of silty to sandy gravels found from 187.5 to 233.6 ft bgs (the 
top surface of the Elephant Mountain Basalt). According to HNF-5507, there are two facies of 
the Hanford formation/CCU mapped in the area of C5195. At this borehole, however, the upper 
fine-grained silt dominated facies appears to be absent. Where this silt layer is missing, the 
lower sandy gravel dominated layer of the CCU can generally not be distinguished from the 
similar appearing lower gravel-dominated Hanford formation H3 unit. 

3.2.1.3 Elephant Mountain Basalt Member. The Elephant Mountain Member basalt is the 
uppermost basalt member in the.project area. At borehole C5195, this basalt was encountered 
from 233.6 to 316.5 ft bgs atid has an apparent thickness of82.9 ft. Cuttings in the upper portion 
of the flow show abundant red/reddish brown oxidized surfaces and vesicles. Cuttings from the 
bottom of this unit showed reddish-brown surfaces indicating the flow bottom is either fractured 
or brecciated. 

3.2.1 .4 Rattlesnake Ridge Interbed. The Rattlesnake Ridge interbed was encountered from 
31 6.5 to 375.5 ft bgs, showing an apparent thickness of 59 ft. The upper portions of the interbed 
sediments (316.5 to 320.0 ft bgs) are dark greenish gray with small veins of yellowish clay 
present. Samples exhibit a slight glassy appearance indicating that sediments were baked by the 
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overlying basalt flow. Sand is medium to fine, mostly fine. The sand grains in the samples were 
approximately 30% basalt and 70% felsic. Angularity of the sand grains was sub angular to 
angular. Silt is brown to yellowish brown. The interbed sediments exhibited no reaction with 
hydrochloric acid. 

3.2.1.5 Pomona Basalt Member. The Pomona Member basalt was encountered from 375 .5 to 
TD at 381 ft bgs on March 8, 2007. The borehole was advanced 5.5 ft into the upper portion of 
the flow. Cuttings surfaces were oxidized, possibly indicating a brecciated nature of the flow 
top. Vesicles were present in the basalt cuttings. 

More detailed descriptions of C5 l 95 findings are included in the borehole and photographic logs 
presented in Appendix A. 

3.2.2 Borehole 699-48-S0B (C5196) 

Three stratigraphic units are encountered in borehole 699-48-50B; the Hanford formation, CCU, 
and the Elephant Mountain Member basalt. The Hanford Hl was encountered from 5 to 
42 ft bgs. The Hanford H2 sand dominated unit was encountered from 45 to 190 ft bgs. The top 
of the Elephant Mountain Member basalt was encountered at 209.5 ft bgs on November 2, 2006. 
The vadose zone in this area is approximately 208-ft thick and the unconfined aquifer is 
approximately 1.5-ft thick, however, there is disagreement about whether this water is 
groundwater or water added during drilling. Zones of increased moisture were noted in silty 
horizons in the lower vadose zone. 

3.2.2.1 Hanford formation (Ht and H2). The two upper facies of the Hanford formation (HI 
and H2) were identified at borehole C5 l 96. The H 1 unit at this borehole is composed of silty 
sandy gravel to sandy gravel identified from ground surface to 45 ft bgs. The HI unit shows no 
cementation and weak or no reaction to hydrochloric acid. The H2 unit is a "salt and pepper" 
sand dominated unit identified from 45 to 195 ft bgs. Three silt layers were encountered in the 
H2 unit at the following depths: 53 to 54, 135 to 137, and 140 to 144 ft bgs. The silt layers are 
compacted, brown to dark grayish brown and react strongly with hydrochloric acid. 

3.2.2.2 Undifferentiated Hanford formation/Cold Creek unit. The sediments encountered 
near the bottom of C5196 resemble those of the CCU found in borehole C5197, though each 
facies (i.e., silt dominated and gravel dominated) are thinner. Although sediments appear 
similar, they could not be differentiated from upper Hanford formation. 

The undifferentiated Hanford formation/CCU is found form 195 ft to the surface of the Elephant 
Mountain Basalt (209.5 ft bgs) and made up of a 12-ft thick silt layer and a 2.5-ft thick sandy 
gravel layer. Silt in this unit ranges from olive brown to dark bluish gray and reacts strongly 
with hydrochloric acid. Sandy gravel directly underlies the silt. 

3-4 



·• 

I • 

SGW-34034, Rev. 0 

3.2.2.3 Elephant Mountain Basalt. The top surface of the Elephant Mountain Member basalt 
was encountered at a depth of 209.5 ft bgs at C5196. Drilling was terminated 5.6 ft into the 
basalt at 215.2 ft bgs. 

More detailed descriptions of CS 196 findings are included in the borehole and photographic logs 
presented in Appendix B. 

3.2.3 Borehole 699-50-56 (C5197) 

Three stratigraphic units were encountered in borehole 699-50-56; Hanford formation, the CCU, 
and the Elephant Mountain Member basalt. The top of the Elephant Mountain Basalt was 
reached at a depth of 161 ft bgs. The vadose zone in this area is approximately 151.2-ft thick 
and the unconfined aquifer is approximately 9.8-ft thick. Zones of increased moisture were 
noted at depths of approximately 104 to 132 ft bgs and were associated with silt-rich sediments. 
The H3 unit appears to be missing at C5 l 97. 

3.2.3.1 Hanford formation (Hl and H2). The upper two facies of the Hanford fonnation (HJ 
and H2) were identified at borehole C5 l 97. The H 1 unit consists of silty sandy gravel to sandy 
gravel from 3 to 48 ft bgs. This unit shows no cementation and a weak to no reaction with 
hydrochloric acid. The predominantly sand dominated unit, H2, was identified from 48 to 
103 ft bgs. This unit is composed of gravelly sand to sand with one silt layer found from 71 to 
74 ft bgs. This unit shows no cementation and a variable reaction to hydrochloric acid (stronger 
reactions occur in finer grained sediments). 

3.2.3.2 Cold Creek Unit. The two facies of the CCU were encountered in borehole 699-50-56, 
an upper thick silt rich facies and a lower sandy gravel facies. The approximately 32-ft thick, silt 
rich interval is found between 103 and 135 ft bgs and can be divided in to two beds. The upper 
portion (103 to 123 ft bgs) consists of brownish gray to grayish brown silt and fine to very fine 
sands that react strongly with hydrochloric acid. 

The lower portion of silt facies (123 to 135 ft bgs) contains no sand and is dense in nature. The 
sediment color varies dramatically from olive brown (123 to 125 ft bgs and 132 to 135 ft bgs) to 
dark greenish gray (125 to 132 ft bgs). Orange to red mottling is present in this lower portion, 
helping to support this unit as a possible buried paleosol. Reaction to hydrochloric acid is very 
weak to weak. 

The lower sandy gravel facies of the CCU is found from 135 ft bgs to the surface of the Elephant 
Mountain basalt at 161 ft bgs. This facies is distinguishable from the lower Hanford H3 unit due 
to the above silt layer and is predominantly sandy gravel. This unit shows no cementation and a 
very weak to no reaction with hydrochloric acid. 
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3.2.3.3 Elephant Mountain Basalt. The Elephant Mountain Member basalt is the uppermost 
basalt member in the project area. At borehole C5 l 97, this basalt was encountered at 161 ft bgs. 
Drilling was terminated 3.1 ft into the basalt at 164. l ft bgs. 

More detailed descriptions of C5 l 97 findings are included in the borehole and photographic logs 
presented in Appendix C. 

3.3 HYDROGEOLOGY 

The vadose zone in the project location is composed of a thin layer backfill material and 
unconsolidated sands and gravels of the Hanford formation. The unconfined aquifer beneath the 
project area is also contained within the Hanford formation sediments directly overlying the 
upper-most basalt unit. The unconfined aquifer thickness in the vicinity of well C5195 is about 
8.5 ft, less than 1.5 ft at CS 196, and approximately 9.5 ft at well C5197. 

The uppermost confined aquifer is contained within the Rattlesnake Ridge interbed was the 
target aquifer for well C5195. The static water level of the confined aquifer is approximately 
0.5 ft higher than that of the unconfined aquifer. 
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4.0 WELL DEVELOPMENT 

Each of the three wells was developed by surging within the well screen after exposing the sand
packed screen. After well and wellhead completion work was finalized, a temporary 5 HP 
submersible pump was placed in each well and pumped until physical water quality parameters 
(conductivity, pH and temperature) stabilized and turbidity declined to less than 5 nephelometric 
turbidity unit. During these development pumping tests, the water level in the pumping well was 
monitored using a pressure transducer. Plots of drawdown and recovery data for each of these 
tests are included in Appendices A through C. A summary of the final field water quality data is 
summarized in Table 4-1. 
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Table 4-1. Well Development Data Summary. 

Well 
Static Intake Pumping Final Final Final 

Average 
Final · Total 

Name/ 
Water 

Date Depth Duration Turbidity Conductivity Temp 
Flow 

Drawdown Gallons 
Level Rate 

Well TD 
(ft bgs) 

(ft bgs) (minutes) (NTU) (µSiem) (OC) 
(gpm) (ft) Pumped 

299-E33-50 
224.92 

3/28/07 325.59 123 
2.15 

0.440 23.4 4.8 40.2 
i067 iCS 195 3/29/07 326.34 159 0.281 21.1 3.0 >41.0 

699-48-50B 
207.98 12/4/06 211.93 617 1.4 0.555 16.3 1.25 2.70 690 /C5196 

699-50-56 
154.35 12/ 15/06 161.2 60 2.13 0.620 15.8 11.5 0.09 690 /CS 197 

Notes : 
bgs = below ground surface 
L ~ lower 
lJ = upper 
NTU = ncphctomctric turbidity unit 

" • 
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5.0 CIVIL SURVEY 

The well locations were surveyed in accordance with GRP-EE-01-1.6 ("Survey Requirements 
• and Techniques"). Vertical survey data were recorded using North American Vertical Datum of 

1988 (NA VD88) and the horizontal coordinates were recorded using the Washington State Plane 
(South Zone) North American Datum of 1983 (NAD83), with the 1991 adjustment for horizontal 

.} coordinates. Surveyed locations of the boreholes are presented in Table 5-1 and the reports are 
located in Appendices A through C. 

Table 5-1. Well Location Summary. 

DrilJing Dates Ground 

Well 
Washington Northingn Easting• Surface Total 

Well Name State Elevationb Depth ID Ecology JD Start Finish 
(m) (m) 

(Brass (ft bgs) 
Cap)(m) 

299-E33-50 C5195 12/28/06 3/29/07 137599.30 573773.61 190.742 381.0 

699-48-50B C5196 10/25/06 12/5/06 138044.28 573334.48 185.562 215.2 

699-50-56 C5197 10/15/06 12-15-06 138841.55 572748.21 168.178 164.1 

Notes: 
• Northing and easting coordinates are based on Washington State Plane Coordinates North American Datum of 1983 
(NAD83) rounded to I m. 
bNorth American Vertical Datum of 1988 (NAVD88) values rounded to 0.001 m. 
bgs = below ground surface. 

i ~ 
I 
I 
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6.0 WASTE MANAGEMENT 

Waste generated during drilling and construction of the three monitoring wells was managed 
using the strategy documented in the Waste Control Plan for the 200-BP-5 Operable Unit, 
DOEIRL-2003-30, Rev. 1. Wastes include drill cuttings, purgewater, decontamination waste, and 
miscellaneous waste. The interim action waste management plan established the requirements 
for managing and disposing waste associated with the interim actions as stipulated in the 1996 
interim remedial action Record of Decision (EPA et al. 1996, Declaration of the Record of 
Decision for the 100-HR-3 and 100-KR-4 Operable Units at the Hanford Site [Interim Remedial 
Actions]) and the 1999 Record of Decision amendment (EPA et al. 1999, U.S. Department of 
Energy Hanford Sile - 1 OOArea Benion County, Washington Amended Record of Decision 
Summary and Responsiveness Summary [100-HR-3 Operable Unit}). A data quality objective 
summary report (WMP-28945) was prepared to define waste characterization and disposal 
requirements using historical analytical data and process knowledge. 

6.1 V ADOSE ZONE CUTTINGS 

With the exception of well C5195, all drill cuttings (i.e., soils) from above the historically high 
water table ( 197 ft bgs at well C5196 and 144 ft bgs at well CS 197) were stockpiled on plastic 
sheeting near the point of generation. Since field radiological and chemical vapor surveying did 
not detect any contamination during the drilling operation, all drill cuttings were later spread on 
the ground near the well after well completion. Drill cuttings from well CS 195 were contained 
in 55-gallon drums starting at ground surface due to its proximity to soil contamination area 
200-E-121. 

6.2 SATURATED ZONE CUTTINGS 

All drill cuttings and purgewater were contained in 55~ga1lon drums once the historical)y high 
water table was encountered. Free liquids from the contained soil slurries were decanted by 
pumping to a purge water truck and managed as purgewater (Section 6.3). As a result of the 
field radiological and chemical vapor surveys not detecting contamination during drilling, the 
drummed drill cuttings were determined to be compliant with data quality objective requirements 
(WMP-28945). All drummed drill cuttings (after decanting) were returned to the ground near 
the point of generation. 

6.3 PURGEWATER 

~ Purgewater w~s generated during the drilling below the water table and during the well 
construction activities. All purgewater was contained on site in a purgewater truck and at the 
completion of the well construction activities, was transported to the Purgewater Storage and 
Treatment Facility. Specific waste storage, handling, and transport requirements were 
documented in the Waste Packaging/Labeling Instruction Sheet. Purgewater management was 
performed at the direction of FH. 
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7.0 WELL ACCEPTANCE 

Well acceptance is the final step in the well construction process and represents confirmation of 
meeting requirements of the work scope. Well acceptance also serves as the contractual 
completion of the finished product. 

The acceptance process involved representatives from the drilling contractor (Blue Star 
Enterprises North West), FH and Freestone Environmental Services, Inc. conducting a detailed 
inspection of the well site and a review of the well drilling and completion documentation. Final 
well acceptance was documented by completion of a checklist and signatures from 
representatives of the drilling contractor and FH. 

The walk down for all wells, C5196 and CS 197 was conducted on January 2, 2007 and April 19, 
2007 for well C5 l 95. Representatives from FH, Blue Star Enterprises North West and Freestone 
Environmental Services, Inc. were in attendance for the walk down each well. Surveillance 
QA-SURV-GRP-SURV-05-245 was issued documenting the acceptance of these three wells . 
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APPENDIX A 

WELL DOCUMENTATION FOR299-E33-50 (C5195) 

Borehole Log 

Photographic Log 

Well Summary Sheet 

Well Construction Summary Report 

Well Development and Testing Data 

Well Survey 

Sample Depths and HEIS #s 
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j WeHID: i Well Narne: 

· Projed: ,, 
Depth 

Sample 
Graphic 

(Ft.) Type Blows Log 
No Recovery 

~c J1(..~ .. 

55 ro,._~ 

7S 

Reviewed By: 
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BOREHOLE LOG I Page 4 of tb 
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BOREHOLE LOG 

Well Name: . · - (.33--.5'~ 
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, N Recov""' Color, Moisture Content, $Qrting. Af:.gularit,·1-!Aineratogy, ~o'~oc of D!!_v1ng Sampling Toot, 
! o. -· I · - - - - - Max Part!ci1t,.~izc,, Reac\iQ!l..~O H\.,1 ""'mn1nr "'170 w..,,,,·, Level 

' ' 
--~\+ ~-,j""'->.> 

-
30>---~~\o 
'3Si -j=1¢ 

-

-

-
-
-

-
-
-
-

-
-
-
-

. - .,_ . - I C ' uJ.,_. - "" ....,,_,J ~~:f~:'i: ~ ~ . Sitt c\a.'1 \'•\} Bo lo ~·u•1~h.._,,',"''"'' ,,_.--',.,,· ---"'+-------------1 
..:; -!:::--'~: l-1-"r-• ,a,..<..~ Li,~- tR 1\.1!>'/. L,..,,l~: 5·,1.\ · ~i.> • .l.. t.J, "•.~- :1,,,.2 ' LA~ Ju;;~ 
.:s"J7:~ lo"'f. Sh In~,.,., . .,_ . ~ 'i:.><"· \.\<.\ iWl'lkJ . ~,tq.,, "t\110,., 

i-,,----+
0

_ .. ~i;:: Olt'llf.l &ll"it"'I l\ttC\To l ~\ .:__,--::.::.:.; M'lt!ll)I 

I 
i 

~:5-:::_:_ ;~,• <.~1.\.., »--.,_,j f..,.<:.'\ 8c7~ .~ ... .l 1o9.:. .,-,t~, ~='., ~-<' ..__.....,_.,,~ e~-,t\.cc.l,-eJ i...;/ 
·,:J .-~~ ;- 0M-vF 'P,.-,.,)c-.w, VF" .S~ -Sit\ 't-n. LS?,. ~,,,\.\- D,\vc. \oc..Jr,;e\ 

~-::::.::/J·~· \'~c:,·,s1, 2..5y 5/11 ¼~ ahue.. \o,, . . _,~ . ~·,t-1-: 
;:;.; ~[.:;': :2 ~ (,/,, u • '/(ltM.,"<I. \oeA• 1111. , ~ ... •,<.i, Y\c ,(7...,.,_ 
-. ·:-· i-. : .:. \id 
::"::~••~:1-~...,..JO'--,_-<.:,..-....... --<t.-,\-,-"'• ,-.... ,.-.--,-,,-,('-, -,_-,_-.,,-41-,6,-1-,0-'JA .. -u,\-+--------------I 

~7;~;~:l-71!,o~,?'cs...;••~=-~4-..i.w'1"'.l:l..."/,,.:i,.~:,.:·•tu..i.-1-'-.:r q~u'l.;i.-.·_"1.c,,"""'···:,..._•_,t...~,...,.._=_,t,.,tt~-i'l-..>..;....__1"+----------~ 
~~--:~ ;~-~ C:.,f!~ . ..J ,· ... .-. ,d. · .... 1.... -

~:Jf1--------------------;---------------1 
t;._~·z±. ·17~'... ,.,:,_\le.\\-.i 5·,1~., "'- .. ~ fq...._~\ ~-'· ... ,, .-.-l,-...,~• '3'1S ' \,.,.,.~,~~ (. · • · .._,.,...i 
· " .,.. • • - I ..,. , .. - A /',.. ~ •. . ' \ - I 
1 - ' •'1-1~ ~,,\'\ '. G\ll <:,,.!/. ,~ <.~ t.1. v-'I, '!'l?l,.~\,.o,c. , .... .,:x__.- ,.,..._•,,L C.'I<~\'> ,i,: -C. ,~ '< lc.ui 

~• i?- [_,.-vfr)°,~:i-~,'.,_he,...,..\~- 1h1uf_~2/e\~ '· - ~-:.\.\c. !'\ow¼~ 

' : : n. . v,-v<. 1'1<e.k""' l- vf · .Sa+ : W<:.~ \o'!CZ "h. ·-
i ~-..,~, "-no ... \I.Cl '~-~77.e, ', ~'$,..--~~I 

I~'•• :S7.:S."'I" - ~, ..... 1.-\ ll~"""'' ""'' In.. ,.,.._,i. . ~.,J~.,,_ 04:~-::: -r,n.~·1rx,,. ,_.._.,.,..._ 

~ • ;k,< .. \I\./~'-'~~ 12er) O'X~~Y7.f!'/, lu<<c_,.j"~, fcl.J..) J~-ort- '= :311.'2. • \e,,.,t. -
1 • \{1'1~c;..~~--f-~... l\e.-,.'.>~ ... Bllt'tl.c-, -B~LSk.B\ 

',:\',~ 3$.'.) . · & •-.'l;:..\~ :X..'-"--C __ ) ,),\.-..s\t,~• c,.,<.. c..,\-, ... 3iLr.:!i 11 RILi'~.<:" ' 

I 381 . - ~>c...:-,,:-..1...\. so....,,._~ \",t\....~\.o~" "'"' o-..'.,l\.,~ 

! 

l , 

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

! i 

; Reported By: -~5"."'· ~e-\-\e0> Reviewed By: L, iJ. Wcdttf' r 

. ...., 
Signature: ..--J~/,,;;, I 0a1e: '014, 

/ A-0003-642 (03/03) 
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SGW-34034 Rev. 0 

Well C5195 

2 ft 4 ft 

6 ft 10 ft 

11 ft 15 ft 
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SGW-34034 Rev. 0 

Well C5195 

20 ft 23 fl 

25 ft 30 ft 

35 ft 40 ft 
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45 ft 

55 ft 

60 ft 

SGW-34034 Rev. 0 

Well C5195 

A-13 

50 ft 

59 ft 

i'~~ 

") • 
. -~ 

. • t· ; ~. ~ i ;,: 
\ ·\,,." ·/.'"'. ••• ~ ~:.J~ I < ••- ~•-

T. ·,'·... . '-'f/. ,r-. ,· . . . • ·'o/• r . , . . . . . - . . . 'l ., 
' • . . • . i~l""'E!. , ..... ' ': ....... . <:$195 Cl;,,.• . 1'!'1,:,. 

.~'f..- ·--.:::a1-.·. ,,,.,,,r ~:~-- ~ , ··.-.L•*·-• · ,fl ~ 

63 ft 



GW-34034 Rev. 0 · 

Well C5195 

64 ft 65 ft 

70 ft 75 ft 

80 ft 85 ft 
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SGW-34034 Rev. 0 

Well C5195 

.. 

90 ft 92 ft 

95 ft 100 ft 

101 ft 103 ft 
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- ------------- ---- -

GW-34034, Rev. 0 

Well C5195 

• 

105 ft 110 ft 

112 ft 115 ft 

120 ft 125 ft 

A -16 



GW-34034, Rev. 0 

Well C5195 

130 ft 135 ft 

~-~_--::•_!;\J-?~~!1ff:.;J1i1tttt~~f PJWl1J~ 
t}'•/,· ,;,-, ~;) -'c:•'',1~f.,.··:s:~•i':;;::'f::;~;'(7, f\· ·\1~,.;:;} 

. ; .. , ·.:-r 
:"._ ... :~ '·~. 

):/,~\ 
. ,•_, .. ~ . 

·' . 

,;• : Iii( ,. . f.~"°is~, ;S,;•:/-.,'- -:•·'.~IJ~j~II ~-r..' 

140 ft 143 ft 

145 ft 150 ft 

A-.17 



GW-34034, Rev. 0 

Well C5195 

155 ft 160 ft 

164 ft 165 ft 

167 ft 170 ft 
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SGW-34034 Rev. 0 

Well C5195 

171 ft 173 ft 

175 ft 180 ft 

185 ft 188 ft 

-19 



SGW-34034, Rev. 0 

Well C5195 

190 ft 195 ft 

198 ft 200 ft 

--•i .-, I) ·.- ,;s:' _,. e.,i,. ., , -,L., •~ ~ • 

i ~~·~ 11(.,' .· ,: t· . -~ ~ ·/ .j,°·, •• 
. ,l/lllt· . !" . ;, 

: • . . :;, ...,_. . • ' . ·..: ·1.· _. \. .. ' 7 ·' ~~ 
• . ,., ·. -~- I:" - .••.. _- .•_j 

~. • ' ~• _l , ;- .• _'!!:' .. •~f -~~~ > ~ ... , .. e. ,.. ·"'t\: .. <-- ':!i(JIP . -a --~ t.. ~ ... r . . . ,. """ • , -~ .. 

:. .·.· ··~ . . G:' ~- . -~.. • t~ 
• • . .• . L :.. i • . •i•t.~ ..,_ • • ' 

202 ft 205 ft 

A -20 



GW-34034, Rev. 0 

Well C5195 

\,~, '- • • • ···:p· ·· . . . 
,; .-. ' 

.... ,..., - . 
.... ,. • • f, 

t-A . •:,,A!- · .. ' ·~. ~ I 
l', •· ,_;, ~~ . •• •:~":' ~/ ~ ., •• 

t. ~-':' ,:. ~•c:· -I• •. ✓ -

208 ft 210 ft 

215 ft 218 ft 

.\. :·,, ... :~·: ... ~~ 
'-\· ' _I. • .r"" . '.- .. _;,' ,., . ' 

..... ... :,;. ·0i ... 
. , . .. . . \,,;_. , "·. ~~-.i 

I 
:,-

~ 
-,.,Jo· 

·" fj ! 

f. • . , ,., 

• • i!l E-: 
_.,.ls 

.... 

220 ft 225 ft 
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SGW-34034 Re . 0 

Well C5195 

230 ft 233 ft 

235 ft 240 ft 

245 ft 250 ft 
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GW-34034 Rev. 0 

Well C5195 

255 ft 260 ft 

265 ft 270 ft 

275 ft 280 ft 

A-23 
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GW-34034 Rev . 0 

Well C5195 

285 ft 290 ft 

293 ft 295 ft 

.. .. ' , .-
~- ,•_I · • ·• 

. ~ . _. ' . . ··.•-,.._, ,/ .. , .. 

299 ft 305 ft 
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GW-34034 Rev. 0 

Well C5195 

310 ft 315 ft 

316 ft 320 ft 

325 ft 330 ft 
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SGW-34034 Rev. Q 

Well C5195 

335 ft 340 ft 

342 ft 345 ft 

350 ft 355 ft 
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GW-34034, Rev. 0 

Well C5195 

358 ft 360 ft 

; .. ' ,- ' .; . • . 
' !l(i..~ .: ... ( ~ • ~: . . ... , . ; 

. ., , ~.· .~ ... ·. ,1.;-,_':ot·• 
J l ~ •• ,.,-:- : ..._,"- V •, .. -!i:' 

')

• .• , . ,,..:_id.''. ~ ""'-... _ ,.; .· ---.·.'.·· ... .... . .., . , ... . .,. . i, . : -,J 
P"' ;,· ,. ; ,,;. • r ' 'J.'.._ ••• ••,·., 

-~~< ~-... . : '':"fl'.') 
;i. t 4\4· . .. "J ' . 

• - ·' ,:--1,--...- • . ~ 
fREESTON!: . • · 

365 ft 375 ft 

378 ft 381 ft 
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SGW-34034, Rev. 0 

.------- ---------·- ·-···-----,---~------,.-------, 
WELL SUMMARY SHEET Start Date: 12-28-06 

Finish Date: 3-29-07 
Page 1_ of .2. 

Well ID: C519? ___________ -+'-'Wi-=-el-=-I _N_a...:.m.:..::.e~: 299--~-=B=:~::.-50=:..:;_ _______ --I 

Location: 100 yd N of B Tank lam,, 50' E o£ Baltimott St. !Project: 200-BP-5 Monjtoring Wells 

Prepared By; Jeff Fetters !Date: 3.9-07 ReviewedBv: L.J W4 /ter lnate: 'fft,f.,7 
Signature: '7.//,,--, - --.... SigJJature: .....$ ~ 

/ CONSTRUCTION DATA GllOLOGIC/lh'DllOLOGIC DATA 
-------------,------~ Dq,thf• • . 

Feet <inphk Uthologk Descti.ptiotVGt~W#er 
Description 

6-in Concme Pad 

Granular Bentonite Seal: 
10.0- 219.1 ft 

4-in LD. Type Stmill!!l8 ~ 'fype 
304/3041.. Schedule 10 ~t..,. 

Casing; +2.0 - 316.06 ft 

All depths are in feet below gruwul 
surface. 

Borehale drllled with 10 3/4-in weld
ed casing 0.0-234.0 ft md 8-in 
threaded casing 234.0-38LO ft 

All temporary drill cuing was 
removed lrom the ground. 

Diagram 
Log S:nnple Dq,th& (ft bgs) 

0- ~~~?.·;.:~:lt-0-4-!J.uui--.-(5).,----------1 

-1~1-1•·>-·,·· '.]~~/:.· 4-11SiltyGravelly (mG!~ ------l 

=i~=l-----------~ 
10-,::tI.~~..,~·f---------------1 

~-~ 

70-

A-28 
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SGW-34034, Rev. 0 

WELL SUMMARY SHEET 

Well ID: C5l95 
J..ocation; JOO yd N of B Thnlc fam1, 50' E ofRaltlmorc St. 

Start Date: 12-28-06 
Fini.c;h Date: 3-29-07 

Page .2. of .5. 

Prepared By: Jeff Fetters · 'Date: 3-9-07 cviewedBy: 
Signature; 

GEOLOGICIHYOROLOGIC DATA 1------ -~~----~---.- - ~ ---- -! Ucp1hin 1-----.-----------------1. 
N<Jt UlhoJ.',g!~ ~rlpf.ion/Gnrul\dwat,u 

Granular Blmlonitr. Seal: 
10.0-219.1 ft 

4-in LD. T~ St.h:I~ Saccl 'lype-+~Ml 
301/30:IL. Schedule 10 l\lmmnent 

Casln~ .+-20 • 316.06 ft 

All dept:h.s A"' in kct below ground 
5urfaa,, 

Borehul,i drilled with 10 3/4,in weld· 
ed casing 0.0-234.0 ft Wld 8•in 
threaded casing .234.0-381.0 ft 

le ths (ft 

A-29 



SGW-34034, Rev. 0 

--·-·-----·" ... ···--·-·------- ------- ---,- --·--- -~- -----,-------, 
WELL SUMMARY SHEET 

Well ID: C5l95 

Start Date: 12-28--06 

-··----·· · Finish Date: 3-29--07 
Well Name: 299-E33-50 

j Page .3.. of 5.. 

Location: 100 yd N of B Tnnk f.irm. 50' E of Baltimoce St- "-·--·- Pro' ect: 200-BP-5 Monitorin Wcl\s ----·-

Prepared By: JeffFetttrs Date: 3-9-07 Reviewed By: L, 6. jg_Jl;_e.,t__ __ ate: 't ,, ' 
Signature: . ½ .""' . Signature: -~~-

Description J)iaeram 

Granular Bentonile Seal: --···-i·ff~~ 
]0.0-219.1 ft 

4-in 1.D. TyJ* Stainb,s8 Sreel Type--t-~'tl!ll 
304/304L, Schedule 10 Permanent 

Casing: ~2.0 - 316.06 ft 

3Ai-in Uentonite J~llcts: 
219.1 - 229.9 ft 

Static Water Lew.I: 
224.M R bg<; (3-Ur.2007) 

PortliUld Ccmcnt ·lypc 1/11: 
22'J.9 ·307.5 ft 

All deplh.oi arc in feet below ground 
:o;urfare. 

Borehole drilled with 10 3/4-in weld
ed casing 0.0-234.0 ft and 8-in 
thrcadt.>d c.a..-.inr, 214.0-.1RT .0 ft 

All lempara.ry driU casing w,1.~ 

removed from the ground. 

l GEOLOGIC/H\'DROlOGIC DATA 
11ep!l, In r-----

F ... 1 I Graphlc I Lllhologic l:>!!sc,riplionJGrounc:lwater 
Loi 5.vnple ~ hs {ft bgs) 

,1----------- ·--- ···- · 
1-----·--·------ ···· - .. -------! 

-233.6 S;indy Cm~ .>=;sG=<-----

233.6-316.51lasalt ~J!hnnt Mountain 

240 - - · 
- --··· -·····-----------< 

250 -
--·•-··•··-·-----------1 

2(,0 

·--·--·-·----- -------t 

A-30 
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SGW-34034, Rev. 0 

WELL SUMMARY SHEET Start Date: 12-28--06 
Finish Date: 3-29-07 

Page J ~of 5. 

Well JD; C5195 Well Name: 29<J-E33--50 

location: l'!C!:n! N of B Tri tmm, 50' E of Bnltim.-' _o_ro_S_t _ --t_P_ro_.>'iect'--_:: _200--_=BP_-"'"S_M_oru_·_to_nn_· -"'-ll!,_We'--'·-"."""lls---...----.,.-~ 
1-Pr_ep:...ared__;_.:...l3y.=:..:....;.J_eff_F.,...ett .... e_rs _ _ _ _ --'_D_ate_:_J-_9--07_ -1-,R~•~ .... • ..... ewcd__ By: L • tb. Wtf,/ kt ,. bate: 'l/u/1'17 
Sianature: ~...:, -/,z;-~~ - _._&') ./// A...e? 

0.. ,,-V.// ~ ·- ·'- Signature: ~ --
/ CONST.RUCTION DATA Gl!OLOGJCJHYDROI.OGIC DA'fA f---- - - - --------,-----------1 U.:ptt, i1l - ~----.--....,.· - ~ - - - -~ 

lJcllcriptian 

3/8-in Bentonite Pellebr. 
907.5 • 309 .6 ft 

3/8-in Be.ntonitc Pl?lletll'-.__ 
336.6 • W!.7 ft "-. 

Di;igram 
~ I Gr~phk, uthologte IRSCriplion/QOundw.itor 

t.og Samde IX,,th~ Cft 1--) 

270____i ,. 

' _, 
280-

~ !tttnf+U!- - --------------1 

290_ : 

--llrttifff!Hl,-- -----------------1 
--lltllU,ll»'--'-----------------1 

3110- -, 
-
- mtttti~--------- - - ~ 
- · lHHtll-------------- - --l 
- · ll+Ht,11------------- ----1 

310----ttt-tfflll)r--------------,l 

- fltllil~--------------~ 
315Basalt 
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SGW-34034, Rev. 0 

..--- ---------- -----·-------.. ····-··· --·- ···--···· .. ... ~.----- ... ---··-··- ----------.----·--
WELL SUl\fMARY SHEET 

Well ID: C5195 

Start Date: _,12-2!tQ6_ __ Page ..5. of 5. 
.Finish Date: 3--29--07 

Well Nilme: 299-f'.33-50 

Location: 1110 yil N of Fl T,ml<_ fa_rm ___ ._s_o·_F._n_f _lla_lnm.· - "'- "-· s_. t_. --t--Pr_o~ject_:_200_-_B_P_-_5_M_o_ru_· t_o_rin_t~gW_e_Il_s~---- ----1 
Prepared By: JeffFeUers !Date: 3-9-07 R1Mewed By: L, CJ. Wal&,- bate: 'flt,/,.,:, 
Sign.;ture: ,/4,,~-',t;;,cii?5---..... Signature: ~ ~~ ~;:_--..,,;..,oa.<:----'=.!:::......;:_ __ ....::, _______ ~i--:::_-......--...;_--- ~ - :;:~:,,;.:;c....,,c_ ________ ___ .•. 

/ CONSTRUCTION DATA 

l')cf.(:ription 

. ¾111%.l.il 
10-20 Mesh Colorado Silkil Sa.nd:.......- ~\~:1v-~c-"~::l::,,_7i.,._~.,,~ .,,.ft"""xl 

343.7 • 36-1 .2 (t 

All depths an, in feet below ground 
surface. 

Borehol" drilled wi!:h 10 3/4-in weld-
1:'d CilSing 0.0-234.0 ft and 8-ii, 

GEOLOGIC/HYDROLOGIC DATA 

D•~~~ht in Grophic ! Uthologll Dcsaiptlon/Groundw:it~ 
L>t1 i San1ple Depths {& ~~) ____ _ 

l60···-·· i:f,':,:;'"'?,~·3(:0 Slit/Clav r.vl) . = ~~----------------! 
_ ·.&Wf~ 365- 370 Silty SandJ~L . ... --- --1 

-it{{tt---- ------ --------
370- ~¥;£·Z ·· ------- - --·---------·

·- ~i J·.~~~-1-----,---,----------~ 
-~~~~ 373- Gravdh· Siltv San~.jgmS-} _ _ _ 

S75~ ·, .-~,. ·.-:i 375-5 • 381 Pomor..i Bcsolt 

Total n..nth Drilled • 381.0 ft b"" 

"""---·---- - - -- ·-- - ---·-
---·--···--------------
------··-···-- --- .. "'-•--·•--•--•-··----

~ ----- --------·-
- -~, .. _______ . -- -----------1 

·------ ----------- ----1 

-
-

------·-- -·-·····------ ----· .. ----~--
- ·---- ··---- -···-- ·-·----- - --l 

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

thm1ded casing 234.()- 381.IJ ft .1 
! - _________ , ___ ,._.., .. ~~-- ------i 

All temporary drill c.t'>ing was ......f 
___ rem_. _o_vcd __ fr_u_m_ thc_g_ro_un_d_. ___ ~-----------'---~--· ______ _ _ _ _ ______ j 
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SGW-34034, Rev. 0 

Start Date; 12/:ale6 
WELL CONSTRUCTION SUMMARY REPORT Finish Date: 312"- o"'J 

Pa~ ( of,2.... 

WaUJO: (~\~~ Well Name: ~-~-so Annroxmalli L«.atlon: /oo .-o ... . .,a ..b. .. k fu,M .N'l ' 1; n...1fi*,r.tl 
... Ploled; 20c.. ~r- c::; ttk-,; other C~r,e~~-=~ re..u.\()~t ~IJ • .Se.IV • =i-..... r. 

Or1lllrt; Ul\J~ S-\G-(. Geo)Qgilt[~~~~ ~•,,-~, (:'t'ic"' R•"°'"'-; 

Ddler. bn-N t\aw~ LioellM , : . :n.FF-~~~ 
TEMPO~RY CABIN~ ANO D(tlll. DEP'ffl ORILLIHG METHOD HOLE DIA~ETER (Iii)/ INTERVAL (It) 

•Sln/Grad1/l,.b1. Per·R. -lnfeN.S · Slioo 0:DAD. IALIMr; Diameter From_to 

l " IC. 'if o.o /ow :t.h 0 . . l".!>'f.<> · ll ~i." o.t>. Cablr! lbot-!~f'-1 .... ,411. Diameter~ From 0 lo~ 

~•• n,h 7S/, ":cl) ~ --·~ i ¾;'o.c . . /llir Rollrv: ·. 
~ 

Dlornolr:r _ From lo 

-- ----- AR. Yl/Scnic: . .Dlarnelll'ir From 10 

~ 
-- 1Ce.Ll• .\,o\1 "r,,,..a.l ~ .r ,o .. J~ from 2311-o 10~ 

..., 
~i-From --.• :.~ to 

'lndk;.fft W-,(#d ~ • l'IU:7h.Jolnt.(FJ/Coupk,d(C, &'ThfHd D-'glJ Diameter_ f!OJII to 

lO "fit" r,., .._. ·-;. . w--<~l -. 
1? ~ to...~•,\A::!:: '11....rP~cl t-~•••L. - u 

ll.dl)lna Fluid: 

Tolal Orilill<! ~l'I: '3t\. 0 Hole :aa a TD: '!<" TOQ.1 Aiit, orw.i.rAdded OUllna Otilllriir. 

Weft Snialllileu Test Rewlta: v,;.. f~e:a\ · Slak Walitf l.eYet ~•u~ 1~-: 3 /~"/o-, 
OEOPHYSICAL:l.()(1-: 

Sondell(type) 1iuiv11t o.. .. Soridai (type) lntvrval DIiie 

0 
. ~ .. 

,/4"' lo.., ~ f'ec\ 'C'C... ·fu.o..w.. """'' ··-•.:illi ~~\~o... (;:.,_ . •• A ~-~ 3/g/-0, 
rl,.,..t<"ovJ .... -·,!..\\I(«..\ -· _o_ -~'l't:b \ / 11 o) - -. -

~ --'--

COMPLETEOWEl.l · 

SlulWUMllte~I Depth ~d 
Slot ·. 

Typo Interval 
Volumo 

...... -- .............. ~ Size 

Q ''T. I'\ T.- ~"11 C < ,..:.L ~·-~~ V ' ,,.,.-- 11. ,-1i...~.) f - -- 0 ~~ f... 111'1 IL< / 
Li 11 :tt\ ~~- ~<,e1i-, ~ -- -~;~~- ,v-.· /0 ~n.,.,.t\..,rn~ . ..ie,. ~-~ i!rl."21},, l--" 
½ II ~~ c:..'"".,. J ~ :-~ ........- ,,,..- . ~,....;..u.J l:~ - , · ,_ . i:i,o,flOk. -~-~· ~~/L-.;.,,. 1fr'' 

3/(,,.,,c.--' ·'.l&u.:~d ecw:~~'--t ~c~ ,,; .., ,.,--. - ql,-1\, 

LW 'I/if, io-r . . __. . -~ :~.:;'._,~ I . ... ·-~•- na.11 • .i..< ~-~ ds-w :Jl'lt"' 
OTHER ACllJV!11E1 ! 

':"'--- DAM! · 0 , . I Yes:. I NI): l0a1:e: ·--- .. 

n..unntion: ----- Oesdill&n:· ----------- ~->- • .. r• •-....,..__,,..... 

- ~ -- ---..... 
-·_ WELL'SIJRVfl'.,DATA. llf appllubl81 

' n~ 1..,,ve;...J . e..+ . ll.•,c:... _i,, .. 1·" · Proleclve Casing Eivaticn: 

WUhiMIM Stne Plane Coordi_nates: ~ • ~u • .,.,, Mar1<:eis1evat10n: 
COMMl!H:TS i ~l:M'ARKS 

Res,orte<t By: Tr!le: Slgnal<Q: Oate: 
J~ ~~ ~oqvf- -?~;;:.._ - ' J/21/0-, 

v ' v / A-6003·1558 (0003) 
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... - .•. -

I WELL DEVELOPMENT ANO TESTING DATA 

i 
·~11 Name: I Well ID: Well Location: \Date: 

2.°!Cl- E3~ -Sc, C. .S lC\S \ oa ye) V\ R l.-.... 1,::.1;.. ~ .<" ... 'E ~ 3/:ia/o-i 
I 

Reference Measuring Point (unless otherwise noted}: TOP OF OUTER CASING (rOC) •' 

Has the well been surveyed? 0 Yes ~ No Does the wet! have a cement pad? ~Yes 0 No 

. .eA.Bll .eARI..4 
STA TIC WATER LEVEL: 

Start of Job 221-t . °12 ' 
Last Recorded Current 
Measurements Measurements 

End of Job Date: Date: 

DEPTH TO BOTTOM: 

Start of Job .32S. l '"'"'"' 
cJ.i J.iC' 

End of Job 333.G. · '-s Ht c:=i c:::;:i ! If 

- -w .... u f.ABIJ 
WELL DEVELOPMENT DATA A A' 

Pump Model .<:"" U,,., B B' 

Intake Depth .12S • .S-"'\ ' "'·"' "' •,, Ground level ~ ill nll 

C ::J 
Starting Turt>idity 

..., 
\lG. 11\4 oJ 

2-~ A'= 
~m~ Slgp ~ 

A= 

/3/'t l5''13 f.,1'-. B= l-l' B' .. ·--- -·- ·v 7~ Cc: C'" ....... 
........... 

Are.there any reference marks on the casing strings? 0 Yes 0 No 

Total Pumped Strc ,;.,11~5 fARU 
Final Turbidity 

~ 

COMMENTS: 36 ~w 
XO SN/Range (PSI) T~+ :ti=- ..1. b(C..w ~WV\. 

~ 
~~ .. 

\_INSTANTA~OUS SLUG TEST 
z R.c: cou ~ 

Static ~ter Level (TOC) 

Transduce~ 

8.t1H11i111:1 Start'\_ 

Injection Start "' Baseline start "-
Wlthclrawal Start '---.. 

i Slug Volume "' I XO SN/Range (PSI) ~ 
Prepared by (print name): l Signature: Date: I 

"J"""~ fet}_ct:S .?#~ -Yze/4-; i I Reviewed by {print name): 1s~,~~ Date: ! L,J; . Wa-/l<er tJ/t1, 1~~ i .• 

A-6003-644(03/03) 
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~ WELL DEVELOPMENT AND TESTING DATA 

--,--------r:-:-~=--------=~-----------.....---------1 · 'ell Name: 'Well ID: WaR location: I Date· 
• . • ~C\C\' I:~':!,- So ( S"°\ C\." /oo.,,J Jlt tJ/o.t.l< M..-M (?, 'c,, _,,. ~ "l-;~·-,;o? 

Reference Meaeurfng Point (unlen otherwise noted): TOP OF OUTER CASING (TOC) 

Has the well been surveyed? 0 Yes (ff No Does the well have a cement pad? ~ Yes O No 

STATIC WATER LEVEL: 

startofJob 1'2~. 9.2 ' 

End of Job 

DEP'nf TO'BOTTOM: 

Last Recorded 
Measurements 
Date: 

Start of Job ,'?kS; 7' (...,< ~ 

EndofJob 33"-,; '[.., I 
~P_ART_· _2 ________ _, A 

8

1~ 

WELL DEVELOPMENT DATA 

Pump Model S Lo 
39! Ground l.ftal 

Intake Depth ,1.2,_3~' C 
Starting Turbidity 2o. 3 

.EJQwBal• 
A= 2.~ 

3 .. - B= I. 2. 
~ 

C = 

tJ 

~ 

Current 
Me8$urements 
Dale: 

--.--l A' 

B' 
, 15 ~ Ill 

A'D ______ _ 

B' = -----,---
C' = ______ _ 

Are there art)( reference marks <ln the casilg strings? O Yes O No 

TotalPumped 177 a.J.~1<'1 

Final Turbidity 2./S " 
XO SN/Range (PSI)-

""'STANTAN.EOUS SLUG TEST 

Static VMQr Level (TOC) 

Transducer 08etil 
Baseline Start "-.. 

Injection Start ""'-

Baseline start 

Withdrawal start 

Slug Volume 

XO SN/Range (PSI) 
, Prepared by (print name): 

~~ 
Reviewed by (print name}: 

t-~~ ./.va/ke.v-

COMMENTS: 

T~ =tk=3 Dro..w~w\l\. 

T~ ,IA=-L\ ~e.c.oue.7 

Signature: 

/~~~ 
Signature~A .-A' 

_,/.,/47 .,U~ ~ 
- -
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~ 
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Cl 
C: 

J:: u 

-35 

.i:.o 

0 

0 

• • 

Pt 

Well Development at 299-E33-50 

0 
0 o Draw 1 • Recovery o Ora• 2 A R 0 

0 
0 

0 
00 

0 
o ~o 

0
00(> Pump rat =5 

0 0 -----------

0 o o<•. 
p rate =-5 g m O 00 

00 0 

- - ---- -----

• • 

0 
0 
0 

--- 0 

V ry2 

p ra e =2.7 pm 

0 

<> 

Pu prate= 2 8 

----·-------

Pum =5 

~5 1---~~--- ·._ _ ________ _____ _,_ __ ...__"-T------:ir----QIII~-----~----" 
0.01 .1 10 

Pum rate = 2.2 
1000 
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WELL SURVEY DATA REPORT 
Project: Prepared By: S. Wray 

Company: FGG Survey Dept. 

Date Requested: 5/01/07 Requestor: ChrisWright (FH) 

Date of Survey: 5/14/07 Surveyor: N. Fastabend (FGG} 

ERC Point of Contact: Survey Co. Point of Contact: 
N. Fastabend {PGG) 

Description of Work: . Horizontal Datum: NA083(91} 

Civil Survey of Groundwater Monitoring 
VertJC,111 Datum: NAVOBa · 

Well #C5195 (299-E33-50) Units: METERS 

Hanford Area DeslgnaQon: 200E 

Coordinate System: Washington State Plane Coordinates (South Z<>ne) 

Horizontal Control Monuments: GableMln. ('FH). 2E-1 (FGG) 

Vertical Control Monuments: HSW8.()32 (COE), 2E-121 (FGG) 

Well ID Well Name Easting Northing Elevation 

C5195 299-E33-60 573TT3.61 137599.30 CentorofCHlng 

191.487 Top~a...pllt•. 

~ · 
N, £cfll" 

191 .480 Top casing, Ill. £.d~ 

190.742 818Slf SUlvey Marker 

Notes: - . (} \ I /J.,~ 

F~~•.\ EQUIPMENT USEO: TRIMBLE GPS 5800 RTK i 
TRIMBLE OiNi 12 LEVEL (;. lf''Y'Wl,O"' WA li"iiYr. "'1"' . =: Q)\<.t'> . 

·.·._ {!: _. , ,. o\ 
Surveyor Statement: tv• ~ · ':o 

~ 
I, Larry A ; Henke, a Professij)flal Land SUtveyor feglstered f(J 

in the State ofW~lngton (Registration No. 3897~), hereby ~ 

cerufy thal this ,epo,t Js based oo a field ~)I p.ertormed in :u 
May, 2007 under my dlred supervision, and that1he data 007 contained here Is true and correct, . ., 

Original to: 
Olsltlbullon by DIS: 

A-37 



SGW-34034, Rev. 0 

Well Survey 

Table A-1 . Sample Depths and HEIS #s for CS 19 5. ( 4 sheets) 

Sample Interval Sample Depth (ft bgs) Sample Method HEIS# 

Split-Spoon Interval 0-2 Split-Spoon 
BILWY8, B1LV27, B1LWY8-

#1 MB, BILXOl 

2-4 Split-Spoon 
B1LWY6, B1LWY9, BILWY9-

MB,B1LX02 

4-6 Split-Spoon 
BILWY7, BILXOO, BILX03, 

BlLXOO-MB 

Split-Spoon Interval 60-62 Split-Spoon BIL9T6 
#2 60 Quart Grab BIL9Fl 

62-64 Split-Spoon BIL9TI 

62 Quart Grab BIL9F2 

64-66 Split-Spoon B1L9T8 

64 Quart Grab BIL9F3 

66-68 Split-Spoon BIL9T9 

66 Quart Grab BIL9F4 

68-70 Split-Spoon B1L9VO 

68 Quart Grab BIL9F5 

70-72 Split-Spoon BIL9Vl 

70 Quart Grab B1L9F6 

72-74 Split-Spoon BIL9V2 

72 Quart Grab BIL9F7 

74-76 Split-Spoon BIL9V3 

74 Quart Grab BIL9F8 

76-78 Split-Spoon BlL9V4 

76 Quart Grab BIL9F9 

78-80 Split-Spoon BILX26 

78 Quart Grab B1LX27 

80-82 Split-Spoon BILX28 

80 Quart Grab B1LX29 

82.5-58 Split-Spoon BIL9V5, BILBK7 (DUP) 

82.5 Quart Grab B1L9HO 

85 Quart Grab BIL9H1 

87.5 Quart Grab BIL9H2 

90 Quart Grab B1L9H3 

92.5 Quart Grab BIL9H4 

95 Quart Grab BJL9H5 

97.5 Quart Grab BIL9H6 

102 Quart Grab B1L9H8 
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Table A-1. Sample Depths and HEIS #s for C5195. (4 sheets) 

Sample Jnterval . Sample Depth (ft bgs) Sample Method HEIS# 

Split-Spoon Interval 105-107.5 Split-Spoon B1L9V6 
#3 105 Quart Grab BIL9H9 

107.5-110 Split-Spoon BIL9V7 

107.5 Quart Grab BlL9J0 

; .. 110-112.5 Split-Spoon BIL9V8 

110 Quart Grab B1L9Jl 

112.5-115 Split-Spoon BIL9V9 

112.5 Quart Grab B1L9J2 

115-117.5 Split-Spoon 81L9WO 

115 Quart Grab BIL9J3 

117.5-120 Split-Spoon BIL9Wl 

117.5 Quart Grab B1L9J4 

120 Quart Grab B1L9J5 

122.5 Quart Grab B1L9J6 

125 Quart Grab B1L9J7 

127.5 Quart Grab B1L9J8 

130 Quart Grab BIL9J9 

132.5 Quart Grab B1L9K0 

135 Quart Grab B1L9Kl 

140 Quart Grab B1L9K3 

142.5 Quart Grab BlL9K4 

145 Quart Grab BIL9K5 

147.5 Quart Grab B1L9K6 

150 Quart Grab BIL9K7 

152.5 Quart Grab BlL9K8 

155 Quart Grab BIL9K9 

157.5 Quart Grab B1L9LO 

Split-Spoon Interval 160-162.5 Split-Spoon B1L9W2 
#4 160 Quart Grab B1L9Ll 

162.5-165 Split-Spoon BIL9W3 

162.5 Quart Grab BIL9L2 

165-167.5 Split-Spoon BlLWlA 

165 Quart Grab BIL9L3 

165-167.5 Split-Spoon B1LBK8 

167.5-170 Split-Spoon B1L9W5 

167.5 Quart Grab BIL9lA 

170 Quart Grab BJL9L5 
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Table A-l. Sample Depths and HEIS #s for C5195. (4 sheets) 

Sample Interval Sample Depth (ft bgs) Sample Method HEIS# 

172.5 Quart Grab BIL9L6 

175 Quart Grab B1L9L7 ... 
177.5 Quart Grab BIL9L8 

180 Quart Grab B1L9L9 

l 82.5 Quart Grab BIL9M0 

Split-Spoon Interval 185-187.5 Split-Spoon BIL9W6 
#5 185 Quart Grab BIL9MI 

187.5-190 Split-Spoon B1L9W7 

187.5 Quart Grab BIL9M2 

190-192.5 Split-Spoon B!L9W8 

190 Quart Grab BIL9M3 

192.5-195 Split-Spoon B1L9W9 

192.5 Quart Grab B1L9M4 

195 Quart Grab BIL9M5 

197.5 Quart Grab BIL9M6 

200 Quart Grab BIL9M7 

202.5 Quart Grab BIL9M8 

205 Quart Grab BlL9M9 

207.5 Quart Grab BIL9N0 

210 Quart Grab BIL9Nl 

212..S Quart Grab B1L9N2 

215 Quart Grab BIL9N3 

217.5 Quart Grab BIL9N4 

Split-Spoon Interval 217.5-220 Split-Spoon BIL9X0 
#6 220-222.5 Split-Spoon BIL9XI 

220 Quart Grab B1L9N5 

222.5-225 Split-Spoon BIL9X2 

222.5 Quart Grab BIL9N6 

225-227.5 Split-Spoon BIL9X3 

225 Quart Grab BIL9N7 

227.5-230 Split-Spoon BIL9X4 

227.S Quart Grab B1L9N8 

230-232.5 Split-Spoon BIL9X5 

230 Quart Grab BIL9N9 

232 .5-233 .6 Split-Spoon BIL9X6 

232 Quart Grab BIL9P0 

253 
Pumped Water BlMC67 

Sample 
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Table A-1. Sample Depths and HEIS #s for C5195. (4 sheets) 
Sample Interval Sample Depth (ft bgs) Sample Method HEJS# 

Rattlesnake Ridge BILBJ8, B1L9P6, B1L9P7, 
lnterbed 318-320.5 Split-Spoon B1L9P8,BlLP9,BlL9RO, 

., B1LBC9 

325 
Pumped Water 

B1LBL2, B1LHJ7, BILBK9 
Sample 

,; · B1L9T5, BlLBD0, BlLBK0, 

341-343.5 Split-Spoon 
B1L9Rl,B1L9R2,BIL9R3, 
BIL9R4,B1L9R5,BIL0T2, 

BIL9T3,B1L9T4 

349.5 
Pumped Water 

B1LBJ9, BlLBL0, B1LBL3 
Sample 

BlLBKl, BIL9R6, BIL9R7, 
362.4-364.2 Split-Spoon B1L9R8, BlL9R9, BIL9T0, 

BILBDl 

377.8 
Pumped Water BILBK2, BILBKBI, BILBL4, 

Sample B1LBL5 

I ., 

A-41 



SGW-34034, Rev. 0 

This page intentionally left blank "I 

• 

A-42 



; 

; -

SGW-34034, Rev. 0 

APPENDIXB 

WELL DOCUMENTATION FOR 699-48-50B (C5196) 

Borehole Log 

Photographic Log 

Well Summary Sheet 

Well Construction Summary Report 

Well Development and Testing Data 

Well Survey 

Sample Depths and HEIS #s 
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BOREHOLE LOG 

1-v_Ve_ll_lD_; ...,._,~..&.::L----'--w_el_l Name_._ : ..;;;6, __ ~'-'---L.,.;,.ti_··_SO_$-+-L_oca_1i0_· _,1:_SO_c....p.,c......<..::N.:........:...C r_.....e,,),'Ll--.:=.....,...U...=-'r.......:.=t--.-i '!2.-\- l"t .. " 
r Projea: · Reference Measuring Point: 

sample sample Deacrfptioh 
Oepth i-------1 Graphic 1-----------------------------, 
(Ft.) Type Blow~ log 

No. Reooveiy 

0 

s 

ID 

I.~ 

20 

:25 ·1(c,\, 

C'IM. 

::J,f'~ 

i 
' I 
I 
I ' 

~ (-r{c..~ 

.. 

lit1e: 

'oare;~ f> cl:, , Signature: 
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__ l~_~uD_:_=c-.:--'-'----------B-O-R~E-H~O-'--'LE~L~O~G'-'--+-Loo_on_.o_n:..,,...,-.,,.:.~~....,_,w.:.;~~..;._.!...:'.,~-=--'-~~::-!:::.:._ii+4 

i-) P_ro_:jc....-e....,ct,....: __ __,=--_-_Sr-- ~-....-- ------ Re'erence Me.ssur..ig Pcmt 

Samµle Samplo OQ&crlptlon 
Depth 1-----.-----1 Graohic

1 
l"------------ -------+------------< 

(Ft.) Type ( Blows l ~ ! 
Ne. 

~-15,0.\J 
J 

a--l<~~; 
i 

' 

t 

""71- ,c),o..lo I 
N _j'-

.J 

J 

I Date: 3 A¼ 7; 

A-GC0~f-42 (03,'J3} 
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BOREHOLE LOG 

Well lD: ~;;.....,.:~~..,.:...;::::.__,.,~-!--w_e_ll _Na_m_e:_;· G;;..~ ..... °'-..,.---' .,,_,,-56,:;._;:<B=+-L-oc:.ttl_o_n:,J;;;.;:;.,..,..___,_.....:a.:~=-=--...i....::~~r:...u:=-:a::~ ~ ~~ 

,:. 
Project 

Depth 
Sampa 

(Ft) Type Blows 
No. eccvery 

Reference MealllY.ing _Point 

Sample Oe-tH:rlption 
Grap~ic 1--------...,---------~------------; 

Leg 

0 J(l:,.~ 

Vr-
I 

qs= ~~b 

I.) ., 

... 

• 

Tite: 

Signature: , Date: :J (2. '.<'7 
A-l!OO'd--842 (03JC3) 
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-j 

_J 

l,Sir•.h J 

l -l I 
i t i . -1 

' \3::,~ic,~ 

I~ 

11.ftl -! :l"a. b 
\ ~'5-i<;f ,, ~ 

{ 
7 
' 7 

SGW-34034, Rev. 0 

- - -
- -- .. 
- --- ..... 

1
_-:·_-_,- \ 3C· · .. : 'if 

i - -- 11.--., 7,? .... ,,. 
~ - - - -~.1~....... f.v 
j --- ' 

'(\,\. '{\'\Q;.;!:,A· VS\.tt li:~v. · 1,1 

~'IS ;Brew·.-., \ ~ ~ >\q~-~.>u..-+----------~ 

,_ - - ~------------------+------~----i --- t - - .. ------------------------------t 

+: 
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Page,5.__ot_..e., 

()me: 

. Well ID: c.5 \ l\(p \t\'ell Name: 

Ptoject: Jcc-. 31?~ , · Referenoe Mitasuring Point 
.... 

DepVl 
Sample 

GraptiJ~ 
(Ft} Type Blows Log 

No. Recover; 

Sample Description Comment. 

iw ~r-~b 

--w; ~rAb -·- -. -- - -
~ - - -·-

--· 
- -

J7o °)~b ~"t.,! .:7 
~::-.r ... _ .. . _ .... 
.::..<-,:,, I) 

·"-. ,:.. ;-
:--=...;,. 
~~~7 

IJli ~ro.b ,o"--..~--:-.. 
.;?::~ 
.,:~:---2. . 
"'" ,;...! 'b 
:.~..!-o . .. -,~ ,.- .. 

1,60 ~r.tb 
~O•~-
() .. 
~ ... .. ~• .. ,-.-
<) ·6 (,I--· -· -~-: u::--~··· .. ;,,•:-u 

~:{ '}"<th 
,:_, '- • 

~B 
.!. ,·~ - • 

- 4 ... • -,; -- ... -:~_..: 
-- . ' -,_ .:. 

I I /10 --· I --. . -
····· ... ····-

"' 
Pp 

I • 

Tltic: 

Date: /t·Z ·<:.l{,, Signatt:re: 
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BOREHOLE LOG 

Well IJ: C;;° I 9, \, 
Project 1.Co - @. v-5· 

; 
i 

2 ~.-,,,'o ! 
--;<:1AAB i 
....J 

~ l'\QJ\$3 
! 

-; 
; 

lP~~t')..);:, 

-:Gfc!A.S 
-I f./s Gt llJ; 

~ I 

, .,_ ·t- 't, , ~ -~ 
i · j ; .- T ~IL.J-~..._~..__,,~.l:l 

-, t -~ Tt--""..,.-.'-'-":r-'--'--"-'-"'-=-------------+=......,."-'-"''--'"--'t..c.:=c;...o.~~J.11:L 

,- .,. T ft----------
"f 't --r ·t r'r--------------,------i==.!:l:U~Ll.l.l::.L;L:!:.:.aU:!:ls.-'C!~ 

j ! _________ ,, _______ _ 

··------·--··-·--··-·"--------·•----+---------........ 

,_____ _______________ _j_ __________ ---l 

i ·------ •.------------!-------------! 
----------··---

I--..L..--:b....-~-:c1---....1...--------r---------__._-----------
RP.porte:i 9y: f< =:°1[_£;.. ?--1 nCJ f'\ 

[ rnie: qjc\o~ y; Tit•e 

~~~~: ~ d.~~~~~~~:::::::=,-.-c=::......_.11..:'.~~·;;=e•J.i I'-'· !l1''·:,::-C::'.,!i/frs~gn~a~1L~•rc.::..: _ _,,t.~~~~~:=!o:a..---1..':D~D~te:::... 3'.~,~152.{.:.. 1:::,7~1 
A -::003~2 ((•~l:J3) 
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Well C5196 

5 ft 10 ft 

15 ft 20 ft 

" 

25 ft 30 ft 
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Well C5196 

35 ft 40 ft 

42 ft 45 ft 

50 ft 53 ft 
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Well C5196 

55 ft 60 ft 

65 ft 70 ft 

75 ft 80 ft 
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Well C5196 

85 ft 86 ft 

90 ft 95 ft 

.. 

100 ft 105 ft 
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Well C5196 

110 ft 113 ft 

115 ft 120 ft 

121 ft 125 ft 
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Well C5196 

130 ft 135 ft 

137 ft 140 ft 

144 ft 145 ft 
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Well C5196 

150 ft 155 ft 

160 ft 165 ft 

.. 

170 ft 175 ft 
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Well C5196 

180 ft 185 ft 

190 ft 195 ft 

> 

197 ft 200 ft 
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Well C5196 

.. 

205 ft 210 ft 

215 ft 

B-15 



SGW-34034, Rev. 0 

WELL SUMMARY SHEET 

Well ID: C5196 

Start Date.: 10-25-06 

Finish Date: 12...5-06 
Well Name: 699-48-50B 

Pagel_ of J. 

Location: 300yd Not ZOOR fence near intersection o! Rt, 4 &I::Z Project: 200-BP-5 Moriitoring Wells 
,Prepared By: Jeff Petters __ . . ________ Date:.12tzt/06 Reviewed By: l, .h.t-<kt. //cet 

Portland Cement Type 1/TT: 
0 - 10.7 ft 

Grnnulor Bcntonite Crumbles:-~~t:;:',I 
10.7 - 193.9 ft 

4.-in .I.I), 'l'y~ Sta.inle1111 Sllecl 'l'ypc J,1;,,,;;;,,,W"'i,I 

30t,'304L, Schedule 10 Pennanen 
Casing: +2.l - 204.2 ft 

All depths are in feet below ground 
surface. 

Borehole drilled with 8-in threaded 
ca-ring. 

All temporary drill casing was 
removed from ilie ground. 

Si amre: ~~~----
G'EOtOGIC/HYDROLOGIC DATA 

Silt 

Sand GraveJmsG 

Gnvel sG 

- - -~------------

--·-·· .. , .. ---- ----- -------1 
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WELL SUMMAl\Y SHl:-"ET 
Finish Date: 12-5-06 

Page Z of .3. 

W<i!ID: C5196 Well Name:699-48-SOB 
Location: 300 vd N of 2.00F. fmce near inten;~'l.i.icin ()( Rt. 4 &'12 

Prepared By: Jeff~elters _________ .....J __ ___ _ 

Signature: 
<iEOLOGl'C/H~DkOLOGJC VA"l'A -----------..--------i (~t~, hi 1-----,..---------------1 

l'ilP,t Glilphic U!hologic Desatptiofl/Groundwater 
De3<:.rlption 

Gr,1nuh1r Buntonlte Crumbll's: - --a.~:::::::t 
10.7-1.93.9 ft 

4-in l.D. ·rype Stalnlc!ass Sk!c!l fypc-+~:.l 
30,1/3(14L, Schedule 10 PermMent 

Casing: ... ~.1 - Z04.2 ft 

, All depth:. are in foet below ground 
; smfacc. 

B<m,•hole drilll'd with tHn threaded 
caslng. 

Al! 1<'.mporary drill casing was 

l,<ij; Sam Jc De ths ((t bg:i) 

------- -----· 

. I 
J 

~ -~~~=-=--~----1 
' l 

.,,.., .......... 1 

_remo~-ed from lhc groun:.;;d::..· ___ .L,1,.c,,,,,a--....1..:a.CliAW---......t==.::1--------------_j 
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1/4-i:, lw.ntonire Pel lets;,, 
19.1.9 -199.6 fl 

Prima.,• Fi!ter pack 
10-W ,\-ft•$h Colorsdo S.Wca S;ind: 

199.ti - 214.7 ft 

St.llic W;1let Level: 
20,~.11 ft hgs {11-7.9-2006) 

All dcp:..."is arc L"I (e,?l bd<m' grou:,d 

s:.:rfaoo. 

!lorchoJl! drilled 1•,,llh 8-in thrroiic<l 
.:nslng. 

,\l( ti.l:npot,"Jry drill a1si.nr, wa~ 
rcrnavcd from lr.c ground. .,_ _________ _ 

SGW-34034, Rev. 0 

214 

' - ·- -j 
.... ! 

_J 

! 
215.2 ft Total Uc th Drilled (l lil5/2006l I ----
!.:~ 13elo;;_;-Fo;-A<.lditi~,!!§~~.P.-ie __ .., 
' Lo1·c1tions nnd HEIS)s 

: 1~.!;.1 % SS HE'.lSj ntt.1R2 ~---·-•··- .. 
i198.5-20L !:iS IU:1S, B1L1Tt __ 
1 206 Grab HRJSt B1LlT2 
']fr, SS_(S..-c ri\R iUld ~ole l.n~ rn:ISI}! 
2CJl Grab HEISt B1URB . 
211.93 Water Sample HETS ~ Js1Ll370 & ' 
Dll1371 ,____ ____ , .. , .. , .. - --------------< 
--· .. ,. -------. ·---·-··-----1 

i----·· ""1 t---. ·-····----·-··--- i 
r·-----· .. -- . ·---- · ·-·- -- ··-

: ··-... -. ~~-•= ==~-:-: _ 
r- --"·---... . ' 
} ·-- ... - -----·• .. ____ - ---; 
l . l ..... ~ ..... L . __ _ ... . --- ---u••···•--------t 

I ______ ,.,, __ ,I 
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Sla,t Dale: /,,./ ? • .-;:'/()€, 

WELL CONSTRUCTION SUMMARY REPORT Fintsh Oate: ti /.~/6'2:. 
Page ~ cl ..J.__ 

Well [>; (SlG.~ ,..,,.~Name: tc,qQ-ll'i-~ AP!>l'olCirrote Locdan: .,~ '(~\"' ,t.. ~Lf ft....,~ 111.<ao..,r-

Proiect: ~r-e,-R?- .S ~ "'- \.\<1-"2\ v..e. 1.'-l'l \"-
l 

Other C",0~1111t-M1s: f r~~..,._e_. ;:IA. 1J 'i ~Cl II\ v..l u...i..o, \ ....., r, i. 
Dr!ffino Con1118nY: 'F.l<le.. 5--\o. (2_ '"' Geo!oglsl(sj; Ertko..._ i, .... c.0 ...... (7~-~ \cc..."l~, 

OIOJcr:.)~M·•'V\. t~\J>-rl LICAII\~#; j~~~~ 
TEPilPORAR't CASING ANO DRILL DEl'TH ORIWNGNE.IBO0 ltOU DIAMETER (ln.) 1 lNnRVAl {ft} 

•s 1281GtadoA.bs. Per Ft. ln!OMl.l Sholl 0.0./1.0. Auaer: Dlamete., F~,n _ _ to_ 
~l• ):~ j ~~,'1 If O[) .--'L · ~ 8 

1

Iti J 8~r• Ca~le Tool: Oismeie.· ~ 1'/ It ,-ro,,, ...:.o to~ '2 

- . -- Alt'Rot_1ry: O!amotar.~ Fron, to_ 

- . -- AR. v,IS011ic: Dl:imemr _ From lo -

-- . -- O!Ml~ter ;n,;n 10 

- ·- . -- Cilllllel&! . F"rom ~---
"Indicate Weldefl (W}. rlUlh Joint (FJ) Coup/«J (CJ & ThloMI Daign Oial!IOIO. From to 

·-•~., O'iljno Fluid: W c,,.~.'(L 

. TOIIIIMJed Oeotll: ~- Hole Oia 4!HD: G, t1 Total Artl(. 0, ll/3~ Addod Ourlna [)Jillm; 17cc qe,.\ 

\NeP Stral{lhlrt0&11 T ~t Result6: si.n:c1.\lllte~l.al,'8t lro.-rtf' loara: nlSia<t>" 
GEOPHYSIC~l.: LOGGING 

Sondea ftype) lnt,.rval Dato SOndos (typol tntor,al Ooto 

S,-e (ttrtl kKLMMD (,, . ~ ttln/07 I - -~--
Wt.<> c)fv.,. e 0 . -1Q..2 J{/; ~irj7 ~ ,1/l"f 

~ ~ 

-- / ..,....r-_. 
COMPLET&0Wlil.L 

StuM't.lMatortal Depth Thread 
Slot Typ(I 

lnter.111 Volume M•h - ,. ..... ., ... lftlotrPMk SID 

I~ "n / ~"' . iJ 1P .(rl/ ., " ....il,L · ~ Flllb ./VltJ ?o,.~\c).1,~ fo\,.\~,-1r ~-~ /YA 
~ nd ~"-o1 T1" ~o'( :,s ..ast;U-~- Flt.fo 2_(?) rz •• ·'· ·~ ,~~ c,~\\e~ -~ -~ i'l/1 

. i.3e:.w-.o~\\t. \l\~ .mA-~ l/1t It 

. { ~o~~ ~H1.C'.o... ~ ~-~ Jt:F-20 

. . ., -
OTHER ACTIVITIES 

AquiferTe,t: W ~ l.oa~: .. W(!IJ llecommlll$ien: ~ Iv~: !'Ne>: I DIiie: 

DesN11111tvt: Oo&ron&n: 

WEU. $1JftV6Y DATA (If lppl~la) 

11.1/}f- ~rue,,Qt'\) I"~-'- .\\,."(5i \.\w.e:.. ProtDC!Mt Caallla Elevation: . 
'/~ Stlte Plane Coordlnlllol: flra.'IS Su!Vllll M•rxl!" Ellrmion: 

COfflPolENTS-J REMARKS 

• 

Re))C!t!dB~~ 
Till(): Slgn.\lt.-re: ~ [);a ; I ~~ CkiJ{(J~~vf _7~~=~ /2 f,.1 
] J / 
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~ -----·- ·-- -- --- - --- ---- --- -··- ---····-···----- ·-----. 
WELL DEVELOPMENT AND TESTING DATA 

'ell Name: Well ID: Date: 

~:1:1-l\.~-~~ C.Sl9.~ -~ I" hi~ 
Referonce Measuring Point (unless otherwise noted): TOP OF OUTER CASING (TOC) 

Has the well been surve;,ed? 0 Yes g'No I Dees the well have a cement pad? 0 Yes ~o 

STATIC WATER LEVEL, ' - I 
---1 j Last Recoroed 

/ S~~ofJob . 'l_o7. 98 
1 

~--~ l Measurements 

f End of Job µ;,]. 3't I 1-os l Date: I'>../½,, 0~ 

DEPTH TO BOTTOM: 

Start of Job 

End of Job 

·.eABll 

'I 1~ ) •. ,,.,-.), 1' 
:i.. ! I.\ . 2.2. ' '1,,o 

c I 

-jw.--·:-: 
'T 1-------------- --~ A 1 

WELL DEVELOPMENT DATA l 
~------------~ s ' 
Pump Model R.tt.); - 0 - I 

l--'------=c:;..:____.-='------ -1 ___ .:___ffi Ground Leve 
Intake Depth '2. \ \ . 

Starting Turbidity ..., ~ '"2_, ... . 
1--....;._---,----"'-=•--:-'....,.__ __ --;A= ~v 

E!!mP..Stact $1~ Elo~ -------
· :L \ ~-~--I. -B= 

Current =-7 
Measurements 
Date: . 

Are there any reference mar(S on the casing strings? O Yes O No 

Total Pumped 

. Final Turbidity 
I• J .\~ 
' XO SN/Range (PSI) 

' Static Water Level (TOC) 

Transducer Dep1h 

1 Baseline Start 

! Injection Start 

! Baseline S1art 

SN/Range (PSI) 

/ 

COMMENTS: 

~M ~ 

T~~ :2.. 

, Prepared by {print name): , Signature: _ Date: 

~IT~s: . .;,,..LfS_- _ ___ _ ....__t __ ~ .• ✓,# ~~~~---+-~____, 
~iewed by (print name): . , j Signature:.,.... 'y>'') ~ ~,> Date: 

l._ __ _i::..~_- /1.Jet/!<.c..r_ _L __ .. --~ ·------~-~--- _____ __.._......;..1/_1----'-~/2_0_7___, 
A-t\003-6~ (Ci3/D3) 
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0::, 
I 

N 

1 

. 
0.5 • --------

! 
r 

.. .. .... 
- -0.5 • 
::. 
> _, ... • 
~ 
.E 

C: 

.c u 

- .5 -

-2 ----- ---

-2.5 

Well Development at 699-48-508 

0 
<b 

• 
0 

0 
0 
0 
0 
0 

-~~ 
u known , 
-------- 4J:> 

0 
0 

0 

<> 

.0, -------- <> 
0 

0 

<> 
0 

_jo~-1 • Recov ry 1 o = ~ • Recovery 2 
0 
0 
0 
0 

0 
() 

0 

0 .01 0. 1 

0 

Pumo rate = .7 

/ 
() 0 

0 () 

~ 

·----------~ . o'1{ 

1 1:)00 
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.. ··--- ·- ------, 

WELL SURVEY DATA REPORT 
Project: .: Prepared By: N.P~- Fastabencf'-

. Company: FGG 

Date Requested: 1/23/07 ! Requestor: C.S. Wright (FH) 

; Date ·of Survey: 2/26/07 . Surveyor: N.P. Fastabend 

C 
I FGG Survey Dept. 

ERC-·Po_·_·i.nt_ of Co11·ta··--· c1: · Survey Co. Po1nt of co'n'i'act: 
J.M. Schwing 

. Description of Work: · Horizontal Datum: NAD83(91) 

C. ·1 S f G d t M ·t . : Vertical Datum: NAVD88 Iv1 L•rveyo roun waer onionng : .. -· -------------··· .. ___ . . 
Well C5196 / 699-48-508. ! Units: METERS 

: Hanford Area Designation: 600A 
t-------------•-·•-•• .. __ . _ I_ . • • . • · • . • •• • . •• ••• 

Coordinate System: Washington State Plane Coordinates (South Zone) 

. Horizontal Control ·Mon'uments: 
. --- - - ·-···· ------

I Vertical cOrilrol MoOumen;,;, 
GABLEMTN (FH), 2E-1 (FGG) 

J317 (C.O.E.), HSWB-032 (C.O.E.) 
·-. 

Well ID Well Name i Elevation ! 
i 

5::::::8 ·+ 1~-:::~;8 .. I . - . .. ... j 
" . .. 

·c5195 Center of Casing 699-48-508 
I 

I • - • - ---· ·· .. 
! 

I 

.. ,. -·- -·· ... 

··-·-···-· . .. 
! 

.. I. I 
I --~--

; Notes: 

E'.QUIPMENT USED: TRIMBLE GPS 5800 RTK 
TRIMBLE DiNi 12 LEVEL 

Surveyor Statement: 
I, Larry A. Henke. a Professional Land Surveyor reg:stered 

; in the State of Washington (Registrafon No. 38975}, hereby 
certify that t"lis report is based on a field survey perfor,.ned in 
Februa:y, 2007 under my direct supervision, a:1d Iha, tre data 
contained here ,.s true and correct . 

Original to: 
Distribut;on by DIS: 
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Top Pump Basoplaiii, 186.313 
N.Edge 

186.303 ! Top of Casiog, · 
I N. Edge 

185.562 Brass Survey Marker ' 
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Table B-1 . Sam,ple Depths and HEIS #s for CS 196. 
Sample Depth (ft bgs) Sample Method HEIS# 

_,.. 185.5 Quart Grab B1L1P9 

159.3 Quart Grab ' BlLIR0 

191.2 Quart Grab BILIRI 

.. 193.5 Quart Grab BlLlT0 

193.5-196 Spiit-Spoon BILIR2 

196 Quart Grab BlLIR3 

198 .. 5 Quart Grab B1LlR4 

198.5-201.0 Split-Spoon BILlTl 

201 Quart Grab BlLIR5 

203.5 Quart Grab BlLIR6 

206 QuaitGrab BILlR7 

207-209.5 Split-Spoon BIL1T2, BlL358, 8113.61, BlL362, B1L363, 
BlL374, B11377, BIL378, BIL379 

207 Quart Grab BtLlR8 

209.4-2) 1.9 Split-Spoon No Recovery 

• 

B-23 
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APPENDIXC 

WELL DOCUMENTATION FOR 699-50-56 (C5197) 

Borehole Log 

Photographic Log 

Well Summary Sheet 

Well Construction Summary Report 

Well Development and Testing Data 

Well Survey 

Sample Depths and HEIS #s 
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BOREHOLE LOG 
b 

WelllD: 

\Project 

Deplh1---~----1 
(Ft.} Type Blowa 

No. RttCOV81y 
,._ 

0 

5 

JO 

Reviewed By: 

·Tlile: 

Dale:3/l! 07 

A-6003-642 (03/03) 

C-1 



---- - ·-· ·-···------------------·-·· ·····•··--· 

Woll 10 : 

:Project: 

Depth ----.-----1 
(Ft.) Type Blows 

No. Recovery 

JS 

SGW-34034, Rev. 0 

Reviewed By: 

Title: 

Date: I 1 n <:G Signature: 

C-2 
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, 

Oate:,.1 g 07 

A-60()3..s,:2 (03/03) 



SGW-34034, Rev. 0 

BOREHOLE LOG 1Page~ot£ 
I Dote: 11 h.1 /oft, 

Well ID: CS I °17 I Well Name: (~ ~ Cf --.<i'J- ,'\ ~ Location; 'I?. I',\.,, , € 12+..'t :,,..,... vcJ "'· Rf. II 
,>reject: f\(7 . . <i" Mo ..., ·, \n c-· IA"' ..... p\(<;. Reference Measuring Poi_nt: q,ovt11.oJ 

Sample 
..,, 

Sample Description V Comments 
f?eplh 

Type 
Graphic · 

Group Name, ·Grain Size Dlslrlbulion, Soll aassmcallon, r,:n:h o! Ces~. OrlAl~Jt-'elhod, (FL) Slows Log 
No. RCCOllefY Color, Moisture Content. Sort,ng, Angularl~d•llneralogy, >, od ol.D ng Sam ng Toot, 

Max Particle Size Reacilon to Semol&r Size, Weter Level 

• 18:J-' iJ<~lc:. 
t:_:i,'/~ t«,' ~o..--.Jh\ f - '1t=· ~ -.:c.A ~o~ ~tz 
:::.:.::~:·:: · \t?1i \,,....._~t\ 'l •. ~-- r..fa. l\-\.it(lu.li..'1"-"'-<:r·• ,, - :\,·:~:;~.: . . ,\ ·1~• .I._\_ ...... ,. ,,c_l, :,\,,)\,<. o .... .,. \1 , \ ~J -, 

- . '?·}!::.:? ,J ' 

-
- l'?:c;'' <.-..-.q_ \ ·,\i ·'-~" "'"- (A\•-•lfl . , J ~- ':{o-\a 11111\.. .. ~ o .... ~11'1 

.... 
- I 

- 1'.P""J ' r .. i -1.; 1,4.n~ .e>.,rf Ii$$ - ~-- · ~i -l\.,-.: o,.11\o-JQ. wl -
90-~-co..\c, 

c,;,..• ~:P.--IM~ f,\\<\\...~\,J ...__ .... -, ... ~ \O'H' f/7. 1" ~ ., l ~co-\ e..1,\.-\-
l-\- \,.,...<'\....,.,_ ;<. . __ .:,,. ._"i' ,._, ·o n v"' ..._. "i - - - - J -- -- =-=-=--- - - -.:.::-- ----:. . 

\ ',.ii . Al"'~-- 0-..... ... \"" . q) 

~~-
---- - q_<i:;' ...... ""'-. fj ',alo.• 

')Yo..\o .::---= ....__,.. • .._.i_. ,a '.\A{'L~-r • ..J' "' - _.__----- ----· - --- -} - ---- - ----- - - --. !\no• <:.,I'_ OM.t. \'t' i ., . a.' "' \._ . \ " 
ICC-

.:: ----
~f"o..\o - -- .J =-=:-- ------ - ----- , ,..,~·-· 111"1 ' S.~1.\- (iM.\ tM. ... ·, 4:)-\, 1/'lvD 41-, 
3roJo - -IOJ- --- . --- \. , ... ..,.)~ "- ,._ (t Rv\l\, \..\t'\ - -:--:. 
~r.,._\,) ---·IQ)- -----=.: - l c, (., ' ·, , • , r, a..<! e. '.,.. - -- -- 1 .... - ·.,l.-(, ... -- -- - - -... _ -- - - - 116 1 <,c,_.,_J(._\ qn ·f-. .<:..""-J lt\'o Gul' q.ut\\.x._v. - -- \--

..... ___ 
6 2., ........ 1 .... --.l.,....o-vF?\•~,;.._J';;' ,,c.-i= - - . 

\10- 510.\, .:.~.:~: 
• ti. 1tri. '7.. '( t?. )d ?n In.,..~,.\ . Dr,, . .. ,1e. ,- ... ~ 

11\- j<Ji~b -::_•,·;_•·...:: 
I.£ '-- 17 Q,., "'- ~\c \ · l rl \I f2 ~J., Cl-r.!. ... ti l.. r,. ....,\.' - 7_-;:--_-.: 
Iii' .,<a\.j......_\ ~ .... ""'-~ \\U .• \111_:' _:._ l-"21 u:,J ... - -- - - -""'·Le. t> ,c '-' \l 1 \ 

.., 
i- --- - --,,s-~co.t., --7-f:? \\S' .<.o.. ..... -l f<.', ':F- ur a,-,~1 .. -, 1 .... ~. \..e,.~-•.i. - ¥!II.. ~'A <'.l'.-\..l\u ~• ,., .c.....L • •\.c """' u,..1 - :(/{} lc>Yn SJ-, <.le:.,.. u•co. 

\.. ___ ... - ..,, 

Repo,ted 8y: -:-Y°r- t:"~ ~QU~K ReYlewed By: L ,i::, · f.v,,.. //<er 
/nue: 'ie.o/ OQ ~ c::-t" Title: C,.. .• l,,,., ,~I 

,:~u - --Signature ',._,,,,,,,, ,;;,~ ~~ I Date: 11/.z,/,v Signature: _L:25)g_/4~ l 0are: J/d:n 
/ 

,. 

2 A-6003-64 (03/03} 
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BOREHOLE LOG 

Location: i{.~ V..1.1(tt 

Referei\oe Measur,119 Point: 

S11mple Comments 
Depth ~--r----i 
(Ft.) Ty~ Blows 

No. ooovery 

• 

I 
\'.$) 

l'iC ,~, 
l~U:i 
143~ 

\4.r-
\"14 

\';i,6' 

1'1$'S: 

18J· 
151 
1~.5' «).b 

, 

Title 

Signature: Date: 3/8 O 
A~l-642 (03iYJ3) 
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BOREHOLE LOG IPa!la.,Lof.,!L 
I D""a• fl/? / 

Well lD: (,lQ.1 I Well Name: ,<\~- SC:>-S~ Locat.on: '/'t ~."' ;= °'·" Zoo ,..J R e-t . 1 t 

Project 2cc, -13?- S- f\Ao tA..\-\o r-\v-..a \ .._ ,~~ Referenoe Measurina Point 

Sample '-J Sample Deacrtptfon Comments 
Depth Graphic 
(Fl) Type Blows Log O~LIP Neme, Grain Size Di=llon, ~iissiflcation, = o~rnn.o, Oriti~ Method 

No. Recovery Co or, M~!! ~~~•8~ ... rt r:t~-~~tt> Mineralogy, t~~tivlng Sam ini.,rFor, StZ& Wauirl 

I~ ~m'o 
.p.;;~,~. \ <'oC l :.:0\\W ~...J,., (,~-lo\ , ... ~c.,) '°~ -I -z,,.Q- \t-A 'Dr J_ 
-~::'i'.:.;P.•l} .s~\ \O.,.n 5,,l-\-: {-,u\ ~ '7--:;.,,._-'2.,_-..'fIZ. -1,/'P. \(ol - ;i~.i: ~ ~·~ i~ 

rn ~ 
l,:0'k-. ~tl '\_o_'t 1n-.~- \ L r.> • < e? -"~ ~ \!C..-~ F "' ,_,..,CJ!.. \<Q\' - .:,.:; ''· lA~ -
<1.n.~l,\.... .. .:.~ \.\-l .<,\\! .•. L:u IA ... ~ ....... '-'"'. .1..... .. \ \"'-S\.~l~t'I) -

1'-'tt" !ii l 
\0 '1 l{ '1f I f"l-_<\c. ... ,...,. , 

\G, \ ' \"\ ... "'e• \ .\- C o't.....\,!..t"..\. \(o'-\. \. I,;....<'. 1=' T\~ 
'""- \Col\.\' 1o¼\ K~~ <.J 

-
- \\>\- \{ol-\.1' - t..c...lo~ f"cx:il - 'lr'' ro,..b;~,. ft• · u- ,J - L-1 --> 

I'?>- .. 

-
-
-
-

-
-
-
-
-

-
-
-
-
-

-
-
-
-
-

-
-
-
-
-
-
-
-
-

Reported By; _)~ (I) 11.c Jt..., Reviewed ey: f, ,A ./lltt,lke ,-
r111e: ~eolC)0:,5A TI11e: &,.b /Ar> ,'.f I-
Signatu~: /Ji1'!// H.-,~ _ I Date: u/1,.,/e6 Signature: ~--.?UrA,- I Date: j /y/c,7 

1·" j 
, .... 

A~03~2 03/03) 
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Well C5197 

5 ft 10 ft 

15 ft 20 ft 

• 

22 ft 
25 ft 
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Well C5197 
\ I . 

; . 
~ "' 

( .f 
a ... . , .. 

' ~ .. .., 
.... ~ . ;/' 

~ ,, . ~ . . :., .. ~ • • '; t' ... ». • ... C,'-

' -r,l~,t .77:.):•f_~ .. _,.' C~jl )0 .. 

30 ft 35 ft 

40 ft 45 ft 

48 ft 50 ft 

-7 
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Well C5197 

55 ft 60 ft 

65 ft 70 ft 

71 ft 75 ft 
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Well C5197 

80 ft 

• . ,, ·:---•·.- ·~,~.~·. ::,.;.,.. <•·r --~·>.,, .. ~: · ~. •ti·, 
• • I w~. "•1"' ~••·· : .. • •.:• ., . :,..,. --:,: ...... -:~ w-:11.~ 4, . ~·. 

- .. "A•~· .•:~,.•:~ .. .-, . ~• •. ~ 
• • ,..:. • I • 4' ··• 0 ... • .. 

••,~wl • .,;,1,;~-,., ....... :·,• T' 

• A f .. ,>J, 1f. ,"If' • -r,14-}. ·fir. • .l • . • ' 
I) - ' ' ••• t:,:. • ..,~'. ,Jf~' • . . • . ..,._; • .,It·.,,.-: 1 1•·:t,,··· ~ ... 

. . •f'"\ ·• : ' !"1;' :' 'JI~~ .,:: .. , .:. ' 
'.~ ,. · . ... 11 •. _~~·· 'i~•.-:1: ~•t:~~ .. .. r:. 

·,·1' ·•., ;;.,·•-·•····-.••l<. • 
·.· .• • ... "" ·1,;._·.,__; ..,. .. -.:~ ..... _ • .._ '.~ ' ' ,., ... , 
, • l ,• ' IL', • . ,,. •• .. . . . ~ .. . . .. ... ' ., . 

. ), •' ..... 

90 fl 

100 ft 

C-9 

85 ft 

95 ft 

103 ft 
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Well C5197 
; 7:;,Jliif'O-• • · , ' - l , 

.- r . . 1 . ~, ~;, . l·•.,, f ·•. I.·, •. . . ,II' . _. 'IJ~ 

"" I· ,1 ' . .... ~ ... , . . . 
~:,: . . . ;;._". .· ~ ~ ·-. . 

" - ' J - -.;, ~ • . ' • • . .,;, • • , ,; :··. t·· . •. . . . I.,. . . ... . ... , . _;, 1· - .., __ '.v·· .,,._ ·.,, ~'--. f: •J 
-~ ... 'f. ,,,,.· '. ~f ,- .,,.. ~--~ _. . • 

. w ..I'- .,, . .-\'\,:,.,~ . 

' t' ·<"'~-•· • ' ii,8~ . ' 
',;:, .,';--~ . :, ~:,.~.,. -,~&:,/_ . ' . ., 

!"· ... ,i~--,".'; ·.:. •,;• .,:J· 
- • ' i ., . -· _- . _-,• .-- . - ; ·· __ -- - .· 

• • '" ... > : • "' • • ••• ., • ·; • -

. -~· • .. ;-'; . ~ .. "'y.", "''.l .· • ,, 

. ,· - L'\'.'.Jt , . ', ' • J -• • ~- ' . H~\.sl~ . ~ ~- . , -; . ' • ___ IL C:5197 101 11 ~ ·, .•• t;...-

105 ft 110 ft 

111 ft 115 ft 

• 

120 ft 123 ft 

C- 10 
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Well C5197 

125 ft 130 ft 

132 ft 135 ft 

140 ft 145 ft 
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Well C5197 

150 ft 152 ft 

155 ft 160 ft 

164 ft 
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vage 1 ~ 2 or llAQ4718147 

WELL SUMMARY SHEET 

fHJ\ lD. '.rypc:.30V,J041. .. 
Stalrilcss'Sltd l',ot«ti~ 
. +u, t1 Above~~ 

l'l,rtl.and O:meilt Type, l/1'1; 
o-10.oi1 

Cranuur Bmtonite Cnnnbles:. 
10.0 • 1~7.9 It 

4-ln t.t>. Slainlen;Sk'cl'Type 
30C/304L..Schodulo JO n,.,· ...,. ,,_at"'.1 

Cuing: + 1,9 •.151.2 ft 

All deplhsan! In~ bc1~ ground;. 
su~; · . , 

Botthole.drillid wiiht.5/S-lnO,D/ · 
. asti,g; . 

AJl-ttmpou'}'drill ~ cwa,- •· 
rtt00ved fi:o.m lhe ~ 

C-13 
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?• qe 2 or 2 oi' :>AC417&74'; 

WELL SUMMARY SHEET 

Well JD: c:5197 

!start Date: 10-15-06 
!Finish Date:12-15-06 

Well Name: 699-50-56 

I Page .2. of .2. 

location: 1/2 rnUe E. or Rt.,, 200 y.ml.< N. oftl.1. 11 Proiect: 200-BP-5 Monitorinit Wclls 

Prepared By: Erika Rincon !Date: 12-19-0G Reviewed Dy: t ,d. Wa.ll'u bate: Y/4~.,. 
Sisnaturc: ~\ ~ '\ _,C> Signature: ~ L 

1 
,_,..,, 

CONSTkUctJON DATA GtOLOCICIKYDltOlOCIC DATA 1---------------.-------l[)q>ll,ll\l---,---------------l 
Feot c."I'~.. Uthologlc 'Ocscrlpliorl(Qoundwatcr 

Di,saiption Dizgram 

Granular B~lonlh, Crumbles: / 
10.0 • 137.9 (t 

4-ln LD. Slainlcu Sled 1ype 
304J'J()4L,Schcdulc JO l'crn-.anc,r\l 

Cwng: +1 .9 -151.2 ft ---+-~:lillj 

Jill d~ att t,, fed btclow ground 
5&1daa,. 

Bottholo drillrd with 8 5/8-ln 0. O. 
easing. 

AU tonpor.y drillc.t5lngwas 
nmovtd from the ,:round. 

i...a Samnl1!"0<,t,chs(ft'-l 

'JO- ~~.1~--:u-o-s.'"·1t,...,.t.-,-----------i 
- ;=~<o:;:ii=-,;-===;.;:_----------l 
- ~;r----------------1 
- 1!~=:<r;:;.t---------------l 
- ~---= .. ::,-=----------------1 ~~ 

100- ~~,;>;S::f---------------l -~---------------- ~~=....:-w----------------¾ .---<-~ - ~:s:;;;-ot-----------------i 
-- ~~-.:S:l---------------1 uo e--C:: -..:- '10-111 Sand 5 
_ i,.~:I..:;_t11-1t55iltM 

~--:..--_ ~i1 ltS-1%3S.'lndS - .~:(::},. 
120- ~l~---------------

-~1~.,, : ~jt-1-,-:2:).-135_Si ___ lt_M __________ -; 

-~-= ~~::i---------------~ 
130-~:?:-'~-i=t----:--:-------------~ 

_ ~~ 131 Gr~ Samme HEISIBlf..7Vl 
~~ Ln5~&bs.am.,ic,:ffE9BU.7VII 

: ~~~ 35-140 Gravellv Sand trS 
~: l31Jt.5Crel>Sumv:He51B1l7Y9 

240-= ~~ 1138.5 c.rabSlmolc: HEISI BlUWO 
_ f~ ~40-150GrawUySJtySllnd .-s 
_ ~jut Gnb Samnl..; HtlSIIIIL7Wl 

: ,. ~ U3.5Cr&b ~"' HllSS Btl.7W2 

- 16t-16U llasalt -
170- 164.1 ToW 0.-h OrUk,d (tl~2D06) 

-
-- •$,of.W._ ...... (\WI_,__,.._ 

C-14 
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Start 0ate· ,,.,. /4s / o<. 
WELL CONSTRUCTION SUMMARY REPORT Fini$h Date: /2. } IS I 06 

Page_j_ot_L 

TEMPO.RARY CASING At.JD ORJLL DEPTH DRILLING METHOD HOLE DIAMETER (In.)/ INTI:R\/AL (ft) 

•SIZelOradellbs.. PGr FL Interval Shoe o.o.n.o. Oi:Jmeter~From_.,SL__ :omt_ 

Cat>le Toot: X O~rne~r __ Fro,n ___ ~ - --

AirRnt,uy· 01ar110110r __ From __ to _ _ 

A.R. wJSonic: Oierr.att, ___ From ___ to __ 

Olameter __ from ___ to __ 

Diameter __ From ___ to __ _ 

-,ml/c:itfe Welded ('A? • Flush Joint (FJ) Coupled fC) & Tht• ad Otslg,> Diameler _ From ___ to __ _ 

,,_c,_s- ,,.- Drilling Fluid: IJ..h..-\ef' 
Totll Or\\l&d Oeplll: 4<.,I.\...\.' Ttto!e Oia C TO: ~" I:t> 

Slal!c Water Levet 15 '\. 3 ' I Date: ' \ ll / ; i 
'GEOP!iYS1CAL LOGGING 

S011dos (type) lnternl Date Sandos (type) l11terv.1I Date 

COMPLETED WELL 

SIN/Wl./Matorl.:11 OepU, Throad ->tol T ln\'OMll Volume ""'5n 
Siu ype l\rlrM« l•.tl'in., PK~ Slza 

f--------------- --~------+-----····~-... - - -~-------------
Wl;U. SURVEY OJ. l A (if .1pplir.ablo) ! 

If~ 5.tJf\le.v:d «-- flte. ~·, .... c:,. Protec:tille Co.si.ng Elevnt!~: j - --------1---- --=---------------- -------'l 
Wa!!hing!on Slate Plane Cocrdin.ite$; Brass Sur.oy Mat\\cr Elevoti011: 

COMMENTS/REMARKS 

Repolted Br-

-:S - fefkn-
A~003-G58 (04,'03) 

C-15 



--1 

SGW-34034, Rev. 0 

WELL DEVELOPMENT AND TESllNG OAlA I 
Well Name: Well ID: Well Lo::ation: I Date: 

6 C/"i- sa ~.s1:, C5l9.1 a.o(l ych Nt!f'~tl\, Yi trlt £ •f R. t '/ ,.z.-1~,o.;, -
I Reference Measuring Point (unless otherwise noted): TOP OF OUTER CASING {TOC) 

Has tne well been surveyed? 0 Yes ® No Does 1he we:I have a cement pad? © Yes 0 No ' 

PAR1J PART4 

STAllC WAlER LEVE1:: (Tr,() 
[ Laot Rwltded Start of Job ' Current j{ 

l 5'1,l.S frt Measurements Measurements 
End of Job J5'i,:H ft Oate'. n-, ~-06 ~1a- I J 

DEPTH lO BOTTOM: ··--·•-- --

Start of Job lhb• '1 f-t c l J C' ,,. 

Ir c::J 
y 

End of Job 
& .-,,, .~ ft A1~~-- -PABI.t 

WELL DEVELOPMENT DATA A' 

jcr Pump Model ~f:~\•rl.C '\ 
Grour.d lllvel 

Intake Depth - --"' C D "--' -I, 1. 1. ,fr 

A'=;14 Starting Turbidity 1q.s "1Tu. 

fump_filatl S1QQ f.JOYi.&JJe 
A "'- 2- .37 ft ,! 

o•ua ,02e II .5 <S#Pl'l B == I ,;i.$ B' 
. 

c " 1 .0<\ ~ t ::: 

-' i 
......... 

- --- __ j_ _ __ An~ t"lere ::in:, rererencc- r~;i :k:; en :be czsin!J stfr19s'1 0 Ye~; 0 Ne 

- -·-- .. 
Total Pumped ~ E,C\O I P.AB!J i · 1 __ , ___ - - --- -.~ •- --- ·-- -·--- ·-- --- ·- - -•··--- --- -- --- ·-· ·--· · 
Fina! Turbidity 2, \ 3 N TU. ~ COMMENTS: • ,-", L . ,a.-,s--~, ~,...-.v,.e,rltf\i:, ~f31,11"(~C't' '""flei-1811 ar~ j 
XO SNIR:-ingc (PSl1 Sl.l~ , I J · 

• ------ - ·-·--, ,·, \)~ o'f t" lc:1.~~ r11,,tc. 11! 
I ••" err, 1' ,.~~-~.J Pf 
. - ·- -· ·· 

; : , r • ·, •• , , , \ ~ r~ • ·,.,1 • ! . : • '. .. . : . '. ,. · 1 

r,·-,---·--- ·- ·-- ----·- · 
, T rcr,s~·.1c~r C>' pti1 
:- ----·--·--- -,,L-
j Baseline St:irt 
I . ----'ll-->"----
l l, . .,,,,io1 "'':1rt 
• • , .. ... ..,_ , • ~#0 

'?.pare by (pnnt name): 

) s. b{a,[f 
\R;11ie~ed by (print name): 

1 C. ~- v)af/4:e/ 

igna_~ -~r;,i ,, _ ~ 
~✓~~ Jo;- J. ffo(/ 

te: 

Signature: .-~ _;- ~ / ~/ 
~/~ 

Date: 
:J - i'-C>..., 

A-600:J~.U (00/03) 

C-16 



Well Developmen at 699-50-56 

• 

• o., 

- • .:: - 0.05 {/) • 0 > 
~ _, 
I 

= 11.5 
w 

(j ... ~ 0 ra ~ 
I 

0 0 

~ 
7) w 

--..) ~~ 
.5 

~ 
() 0 

C A :<: 
.c -0.05 ~ 0 
u 

0 1 • Reco11e,y 1 

-0. 

Pump te 12 p 

-0.15 +----

-02_._ _ ________ ___________ ________ ____ _.._ _ _________ ~ 

0.0 0.1 10 100 
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WELL SURVEY DATA REPORT ------------- ------ --·-·--------------
Project: . Prepared By: N.P. Fastabend 

Date Requested: 1/23/07 

Date of Survey: 2/26/07 

· ERC Point of Contact: 

Company: FGG 

: Requestor: C.S. Wright (FH) 

I Surveyor: N.P. Fastabend 
FGG Survey Dept. 

· Survey Co. Point of Contact: 
j J.M. Schwing 

. Description of Work: : Hor-izonta1·oatum: NAD°i33(91) 

7 

·1 . . s f G d M . . I Vertical Datum: ·NAVD88 ···· ..... 
C1v1I urvey o roun water on1tonng 1-------------------

i Well C5197 / 699-50-56. 

1 

Units: METERS 

I 
Hanford Area Designation: 600A 

• Coordinate System: Washington Stat~ Plane Cciordinates (SoLtth Zone) 

~IControl Monuments: GABLEMTN {FH), 2E_-_1_(F_G_G_) - ----- -----1 

1 ·vertica!Control Monuments: 
. J317 (C.O.E.), HSWB-032 (C .O.E.) 

l -Well ID Woll Name E~sting .. _, Northing 

rs-.1-97--l---6-9-9--5-?~-~~---- ·· 572748.21 138841.55 

~----~ -------'-·----· --- ---- ---- _j . 
Notes: 

1 EQUIPMENT USED: TRlMBLE GPS 5800 RTK 
! TRIMBLE DiNi 12 LEVEL 

Elevation 

Center of Casing 

.. ... 1.6f906 ... · 1orjPump Baiepiate, 
N. Ed90 

168.896 Top of Casing, 
N. Edgo 

168.178 Bran Survey Marker 

. ··- ··---------------ti~~~~~F''-+~lt---1 
, Surveyor Statement: 
: L Larry A Henke, a Prnfessional Land Sur1eyor registered 

in the State of Washington (Registration No. 38975), hereby 
certify that th ;s repor~ is based on a f.old survey performed in 
February 2007 under my direct sL·pervis .on. and that the data 
contained here is t•ue and correct. 

Original to 
0lstnbution bv DIS 

-------- --·-- -··-··- · ... ...... ___________ . 

i 

) 

J. 

·, 
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Table C-1. Sample Depths and HEIS #s for C5 I 97. 
Sample Depth (ft bgs) Sample Method HEIS# 

1 131-132.5 Quart Grab BIL7V7 

133.5-134.7 Quart Grab BIL7V8 

135.5-136.5 Quart Grab BIL7V9 
I )-

138.5-140 Quart.Grab BIL7WO 

l41-l42.S Quart Grab B1L7Wl 

143.5-145 Quart Grab BIL7W2 

146-147.5 Quart Grab B1L7W3 

148.5-150 Quart Grab B1L7W4 

151.153.5 Split-Spoon BlL803,BIL804, BlL805,BlL806,BlL815,B1L816, 
B1L817, B1L818, B1L7X7, B1L7Y0 

153.5-156 Split-Spoon BIL807,BIL808,BIL809,BIL810,B1L7X8 

156-158.5 Split-Spoon BIL8l 1, B1L812, B1L813, B1L814, B1L7X9 

159 Pumped Water Sample B1L853 

, l 
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