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1.0 INTRODUCTION

This report describes the fiscal year 2005 field activities associated with the installation of
two monitoring wells drilled in the 200 East Area to support the Integrated Disposal Facility
(IDF) groundwater monitoring network. These wells were installed for Fluor Hanford, Inc.
(PH) in accordance with Hanford Federal Facility Agreement and Consent Order,
Milestone M-24-57 (Ecology et al. 1989), the Resource Conservation and Recovery Act of
1976 (RCRA), and the appropriate Description of Work (DOW) document (FH 2004b).

Documents supporting field activities as well as procedures followed during borehole
characterization and well construction are listed in Section 7.0 of this document
(References).

1.1 PURPOSE AND SCOPE

The primary purpose of this field effort was to install two compliance monitoring wells in
the 200 East Area. These wells, located to the west and southwest of PUREX, will serve as
monitoring wells to support the IDF groundwater monitoring network. A summary of the
new wells is provided in Table 1-1 and the well locations are shown in Figure 1-1.

The scope of activities described in this report includes the technical data that encompasses
the drilling of two boreholes and related well construction. Additional scope of work
described in the report includes waste management and subsurface descriptions.

These boreholes were completed as RCRA compliance monitoring wells for CH2M Hill
Hanford Group, Inc. (CHG).

Table 1-1 Drilling Summary of Boreholes and Wells.

Drilling Date Northing Easting Ground Surface Total
Well ID Area Elevation Depth

Start Finish (Brass Cap) (in) (feet bgs)

01647 200 East 135459.30 574179.77 220.483 364

C4648 200 East I 23/ 1±2291 135025.06 574662.61 224.430 379
Notes:

Northing and easting coordinates are based on washington State Plane Coordinates North American
Datumof 1983 (NAD83[91]) rounded to I n.
'North American Vertical Datum of 1988 (NAVD88) values rounded to 0.001 m.
bgs = below ground surface.
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Figure 1-1 Location Map for IDF Monitoring Wells.
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2.0 TECHNICAL DATA

This section describes the methods used to drill and install, and develop wells in addition to
the waste handling activities related to drilling.

2.1 IDF MONITORING WELL NETWORK

This section provides technical details of the drilling methods, well completion, well
development, and pump installation activities performed during construction of the two
groundwater compliance monitoring wells for the Integrated Disposal Facility (see Figure 1-
1). Drilling data are presented in Table 1-1 and well summary information is located in
Appendices A through D.

2.1.1. Well 299-E24-24 (C4647)

This section summarizes activities related to the drilling, sampling, and construction of
groundwater compliance monitoring well 299-E24-24 (C4647).

2.1.1.1. Drilling Summary

Drilling of Well 299-E24-24 (C4647) began on May 9, 2005 using a diesel hammer
(Becker Hammer drill rig) driving 9x6 inch dual wall temporary casing. The casing
advanced to 364.0 feet below ground surface (bgs), with the total depth (TD) at
364.0 feet bgs reached on May 11, 2005. The static groundwater level was reached
on May 10, 2005 at 322.7 feet bgs. It should be noted that groundwater depths based
on drilling returns were likely artificially depressed by the high air injection rates
required to lift coarse gravels encountered during dual wall percussion drilling.

2.1.1.2. Sampling Summary

Archive samples (1-pint jars) were collected for CHG at five-foot intervals. Also,
five-foot interval samples were placed in plastic chip trays. A total of two split
spoon samples were collected for sieve tray analysis. The first split spoon was
collected on May 10, 2005 from 329.5 to 331.1 feet bgs, 6.7 feet below the water
table (btw). The second split spoon sample was collected on May 11, 2005 from
354.5 to 356.2 feet bgs, which is 31.8 feet bwt. Table 2-1 summarizes the sampling
for Well 299-E24-24 (C4647).

2-1
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Table 2-1 Summary of Sampling at Well 299-E24-24 (4647).

Sampling Sample Collection Sample Depth Sample Depth
Method Media Date (ft bgs) (ft bwt)

Split Spoon Sediment 5/10/05 329.5 to 331.1 6.7

Split Spoon Sediment 5/11/05 354.5 to 356.2 31.8
Notes:

bgs = below ground surface
bwt = below the water table
ft = feet

2.1.13. Well Construction

Well construction materials, filter pack installation, initial well development, and
annular seal for Well 299-E24-24 (C4647) are discussed below. A straightness test
was performed using a 4.5-inch outer diameter (OD), 20 foot-long tool prior to well
completion activities. Construction and completion of this well were carried out on
May 13, 16, 17, and 24, 2005. Well completion summary data are provided in Table
2-5 and well construction summary sheets are presented in Appendix D.

. Screen, Riser Casing, and Filter Pack. Stainless steel screen and riser
materials were chosen for this well, consisting of 4-inch inner diameter (ID), 20-
slot (0.020-inch), continuous v-wire wrap, Type 304L stainless steel screen,
35.00 feet in length; a 4-inch ID, Type 304L stainless steel sump, 2.00 feet in
length; and a 4-inch ID, Type 304L stainless steel casing. Filter pack material
consists of 10-20 mesh Colorado silica sand. These selections were based on
hydrogeology encountered during drilling, as well as information from nearby
wells. The bottom of the stainless steel sump was placed at 358.4 feet bgs and
the bottom of the stainless steel screen was set at 356.4 feet bgs while the top of
the screen was set at 321.4 feet bgs. The top of the stainless steel riser casing
was set 2.0 feet above ground surface. The top of the stainless steel protective
casing was set 2.4 feet above the concrete pad (approximately 3.0 feet above
ground surface). The annular space between the stainless steel screen and the
sediments in the borehole was filled with 10-20 mesh filter pack sand from total
depth of 364.0 feet bgs to 310.9 feet bgs (10.5 feet above the top of the screen).

. Filter Pack Installation and Initial Well Development. . The filter pack
installation and initial well development process consisted of introducing silica
sand into the annular space around the screen and settling the filter pack to
eliminate void spaces. Development of the well removed fines in the newly
constructed well and reconditioned the borehole walls to minimize effects of
drilling, primarily due to air injection and caving. A dual-flange surge block was
used to develop and settle the sand filter pack in the annular space between the
screen and the borehole walls. Surging was carried out in three stages, with the
first stage of surging developing the bottom portion of the screen (about 357 feet
bgs to 337 feet bgs). The second stage of surging developed the middle portion
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of the screen (about 348 feet bgs to 337 feet bgs), and the third stage of surging
developed the upper portion of the screen (about 337 feet bgs to 322 feet bgs).
Overlap between the filter sand and temporary casing was maintained throughout
so that unconsolidated formation sediments would not cave and come in direct
contact with the well screen. The level of the filter pack was measured
periodically with a weighted tape to monitor overlap and determine when the
settling rate within the filter pack had decreased to less than 0.1 feet over a
period of 15 minutes. The bottom portion of the sand filter pack was surged for
71 minutes, with stability achieved after surging for 56 minutes. The middle
portion of the sand filter pack was surged for 60 minutes, with stability achieved
after surging for 45 minutes. The upper portion of the sand filter pack was
subsequently surged for 65 minutes, with stability achieved after surging for 50
minutes.

. Annular Seal. An annular seal was constructed above the filter pack using
bentonite pellets, extending from 310.9 feet bgs to 305.5 feet bgs. The bentonite
pellets were followed by granular bentonite from 305.5 to 11.3 feet bgs.
Additionally, a cement grout surface seal was installed from 11.3 feet bgs to
ground surface, consisting of Portland cement and approximately 2% by weight
ground bentonite.

2.1.1.4. Final Well Development and Pumping Test.

Final well development for 299-E24-24 (C4647) was performed on May 25,2005, in
accordance with CP-GPP-EE-01-6.3, "Well Development and Testing". A 5-HP
Franklin electric submersible pump was used to develop the well in two intervals
until turbidity was less than 5 Nephelometric Turbidity Units (NTU) and other water
parameters including temperature and conductivity had stabilized. Water level
drawdown during development was monitored continuously using a 20 pounds per
square inch (psi) pressure transducer and was recorded with an In-Situ Hermit 3000
datalogger.

Since the well screen is greater than 20 feet in length, the Statement of Work (SOW),
RFP-i 15806 (FH 2004c), states that the final well development should be performed
in 2 stages. During the first stage of development, the pump intake was located at
353.7 ft. below the top of casing (btoc) or 350.7 feet bgs. There were two
unsuccessful drawdown tests prior to the successful drawdown test which produced a
flow rate of approximately 30 gallons per minute (gpm) for 43 minutes. The turbidity
value at the completion of development was 0.53 NTU. Measurable drawdown was
not observed for the first stage of the final well development. During the second
stage of development, the pump intake was placed at a depth of 338.5 feet btoc or
335.5 feet bgs. The pump ran for a total of 20 minutes producing a flow rate of
approximately 32 gpm. The turbidity value at the completion of development was
3.17 NTU. Again, measurable drawdown was not observed for the second stage of
the pumping test.

Final groundwater parameters are presented in Table 2-3 and well development data
are found in Appendix E. Drawdown and recovery curves for the final well
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development of Well 299-E24-24 (C4647) are not presented due to a lack of
measurable drawdown during final well development.

2.1.1.5. Pump Installation

Pump installation was completed on May 26,2005. An electric submersible pump
(Grundfos" lORedi-Flo3, Model 1OSQE34ONE) was set with the pump intake at
340.0 feet bgs (343.0 feet btoc [6-inch protective casing]), which is 16.4 feet above
the bottom of the screen and approximately 17.3 feet below the static water table.

2.1.2. WELL 299-E17-26 (C4648)

This section summarizes activities related to the drilling, sampling, and construction of
groundwater compliance monitoring well 299-E17-26 (C4648).

2.1.2.1. Drilling Summary

Drilling of well 299-E17-26 (C4648) began on May 23, 2005 using a diesel hammer
(Becker Hammer drill rig) driving 9x6 inch dual wall temporary casing. The casing
advanced to 378.8 feet bgs, with the TD at 379.0 feet bgs on June 1, 2005. The static
groundwater level was reached on May 31, 2005 at 339.3 feet bgs. It should be
noted that groundwater depths based on drilling returns were likely artificially
depressed by the high air injection rates required to lift coarse gravels encountered
during dual wall percussion drilling.

2.1.2.2. Sampling Summary

Archive samples (1-pint jars) were collected for CHG at five-foot intervals. Also,
five-foot interval samples were placed in plastic chip trays. A total of two split
spoon samples were collected for sieve tray analysis. The first split spoon was
collected on June 1, 2005 from 343.5 to 344.3 feet bgs, 4.8 feet below water table.
The second split spoon sample was also collected on June 1, 2005 from 369.3 to
370.5 feet bgs (only 1.2 feet due to refusal), or 30.6 feet bwt. Table 2-2 summarizes
the sampling for Well 299-E24-24 (C4647).

Grundfos IORedi-Flo3 is a trademark of Grundfos Pumps Corporation of Clovis, California.
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Table 2-2 Summary or Sampling at Well 299-E17-26 (4648).

Sampling Sample Collection Sample Depth Sample Depth
Method Media Date (ft bgs) (ft bwt)

Split Spoon Sediment 6/1/05 343.5 to 344.3 4.8

Split Spoon Sediment 6/1/05 369.3 to 370.5 30.6
Notes:

bgs = below ground surface
bwt = below the water table
ft = feet

2.1.2.3. Well Construction

Well construction materials, filter pack installation, initial well development, and
annular seal for Well 299-E17-26 (C4648) are discussed below. A straightness test
was performed using a 4.5-in OD, 20 foot-long tool prior to well completion
activities. Construction and completion of this well were carried out from June 6 to
28, 2005. Well completion summary data are provided in Table 2-5 and well
construction summary sheets are presented in Appendix D.

. Screen, Riser Casing, and Filter Pack. Stainless steel screen and riser
materials were chosen for this well, consisting of 4-inch ID, 20-slot (0.020-in),
continuous v-wire wrap, Type 304L stainless steel screen, 34.98 feet in length; a
4-inch ID, Type 304L stainless steel sump, 2.00 feet in length; and a 4-inch ID,
304L stainless steel riser casing. Filter pack material consists of 10-20 mesh
Colorado silica sand. These selections were based on hydrogeology encountered
during drilling, as well as information from nearby wells. The bottom of the
stainless steel sump was placed at 375.1 feet bgs and the bottom of the stainless
steel screen was set at 373.1 feet bgs while the top of the screen was set at 338.1
feet bgs. The top of the stainless steel riser casing was set 2.0 feet above ground
surface. The top of the stainless steel protective casing was set 2.4 feet above the
concrete pad (approximately 3.1 feet above ground surface). The annular space
between the stainless steel screen and the sediments in the borehole was filled
with 10-20 mesh filter pack sand from total depth of 379.0 feet bgs to 327.1 feet
bgs (11 feet above the top of the screen).

* Filter Pack Installation and Initial Well Development. The filter pack
installation and initial well development process consisted of introducing silica
sand into the annular space around the screen and settling the filter pack to
eliminate void spaces. Development of the well removed fines in the newly
constructed well and reconditioned the borehole walls to minimize effects of
drilling, primarily due to air injection and caving. A dual-flange surge block was
used to develop and settle the sand filter pack in the annular space between the
screen and the borehole walls. Surging was carried out in three stages, with the
first stage of surging developing the bottom portion of the screen (about 373 feet
bgs to 358 feet bgs). The second stage of surging developed the middle portion
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of the screen (about 358 feet bgs to 348 feet bgs), and the third stage of surging
developed the upper portion of the screen (about 348 feet bgs to 338 feet bgs).
Overlap between the filter sand and temporary casing was maintained throughout
so that unconsolidated formation sediments would not cave and come in direct
contact with the well screen. The level of the filter pack was measured
periodically with a weighted tape to monitor overlap and determine when the
settling rate within the filter pack had decreased to less than 0.1 feet over a
period of 15 minutes. The bottom portion of the sand filter pack was surged for
60 minutes, with stability achieved after surging for 17 minutes. The middle
portion of the sand filter pack was surged for 60 minutes, with stability achieved
after surging for 21 minutes. The upper portion of the sand filter pack was
subsequently surged for 60 minutes, with stability achieved after surging for 36
minutes.

. Annular Seal. An annular seal was constructed above the filter pack using
bentonite pellets, extending from 327.1 feet bgs to 322.1 feet bgs. The bentonite
pellets were followed by granular bentonite from 322.1 to 11.2 feet bgs.
Additionally, a cement grout surface seal was installed from 11.2 feet bgs to
ground surface, consisting of Portland cement and approximately 2% by weight
ground bentonite.

212.4. Final Well Development and Pumping Test

Final well development for 299-E17-26 (C4648) was performed on June 27,2005, in
accordance with CP-GPP-EE-01-6.3, "Well Development and Testing'. A 5-HP
Franklin electric submersible pump was used to develop the well in two intervals
until turbidity was less than 5 Nephelometric Turbidity Units (NTU) and other water
parameters including temperature and conductivity had stabilized. Water level
drawdown during development was monitored continuously using a 20 psi pressure
transducer and was recorded with an In-Situ Hermit 3000 datalogger.

Since the well screen is greater than 20 feet in length, the SOW, RFP-1 15806 (FH
2004c), states that the final well development should be performed in 2 stages.
During the first stage of well development, the pump was operated with the intake
located approximately 370 feet bgs. The pump ran for a total of 34 minutes
producing a flow rate of approximately 20 gpm. The turbidity value at the
completion of development was 1.99 NTU. Measurable drawdown was not observed
for the first stage of the final well development. Because the pump temporarily
malfunctioned, a recovery test was not run. During the second stage of development,
the pump intake was placed at a depth of approximately 355 feet bgs. The pump ran
for a total of 17 minutes producing a flow rate of 18 gpm. The turbidity value at the
completion of development was 4.91 NTU. Again, measurable drawdown was not
observed for the second stage of the pumping test.

Final groundwater parameters are presented in Table 2-3 and well development data
are found in Appendix E. Drawdown and recovery curves for the final well
development of Well 299-E17-26 (C4648) are not presented due to a lack of
measurable drawdown during final well development.
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2.1.2.5. Pump Installation

Pump installation was completed on June 28, 2005. An electric submersible pump
(Grundfos"' lORedi-Flo3, Model 1OSQE34ONE) was set with the pump intake at
343.3 feet bgs (346.4 feet btoc [6-inch prbtective casing]), which is 29.8 feet above
the bottom of the screen and approximately 4.0 feet below the static water table.

Grundfos lORedi-Flo3 is a trademark of Grundfos Pumps Corporation of Clovis, California.
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Table 2-3 Well Completion Summary for IDF Monitoring Wells.

Screen' Riser

Water Sandpackb GroutO Ina
Well Name ID Level Top of Bottom of Screen p Interval Seal Depth ToIntake

ID (ft bgs) Screen Screen Length MaterIal (ft bgs) ( bgs) (ft bgs) () Material Depth'
(ft bgs) (ft bgs) (ft) t(fbg)Tftw)

299-124-24 C4647 -322.7 321.4 356.4 35.00 2.00 ss304L 310.9- 364.0 305.5 5 - 0-11.3 +2.0 ss304L -17.3
________~ ~~~~~~~~ 1___ ________ ___ ___ ___ 310.9 ___________

299-117-26 C4648 -339.3 338.1 373.1 34.98 2.00 ss304L 327.1 - 379.0 322.1- 0-11.2 +2.0 ss3O4L -4.0
_______ __ ___ ____ _ _______ ______ _ ____ __ ____ __ ___ ______ 327.1 _ _ _ _ _ _ _ _ _ _

Notes:
'Screen slot size is 0.02 inch
bSandpack consists of Colorado silica sand (10-20 mesh)
tBentonite seal consists of 3/S-inch bentonite pellets.
trout consists of Portland cement with -2% by weight Quik-Gel bentonite powder.

Nt *Redi-Flo3 pumps are manufactured by Grundfos Pumps Corporation, Clovis. California.
00 'Pump intake depth is determined from groundwater readings taken on day pump was installed and piping used in pump installation. Water level readings recorded at pump 00

installation may vary somewhat from data collected during drilling (column 4).
bgs = below ground surface
bwt = below water table
ft = feet
N/A = not applicable
ss = stainless steel
-= approximate value given



ITble 2-4 Well Development Data for IDF Monitoring Wells.

Well Name Wel Static Pump Intake Development Fnal Final Final Flow Final Total
ID Level Date (ft lo) Duration Turbidity Conductivity Temp Rate Drawdown Gallons

________ (ft bgs) ________ ____ (minutes) .fU (Pvcm) (00 (gpm) (ft)

299-E24-24 C4647 322.7 5/25/05 353.7 43 0.53 458 22.7 -30 None' -1290

338.5 20 3.17 458 22.3 -32 None' -640

299-E17-26 C4648 338.7 6/27105 -370 34 1.99 506 20.3 ~20 None' -680

-355 17 4.91 520 20.7 -18 None' ~300

Notes:
'= measurable drawdown was not observed during final well development activities
bgs= below ground surface
gpim = gallons per minute
ft = feet
NTU = Nephelometric Turbidity Units
pscm = micro seimen per centimeter
"C = degrees Centigrade
- = approximate value given
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3.0 WASTE MANAGEMENT

Waste generated by the installation of the 1DF monitoring wells was managed using the
specific requirements regarding waste generation as outlined in the supporting
documentation. Waste included drill cuttings, purgewater, decontamination waste, and.
miscellaneous waste. The specific waste characterization requirements are defined in the
Data Quality Objective [DQQ] Summary Report for FY2004 Seismic Well in 200 East,
WMP-21109 (FH 2004a), with additional details provided below.

All wastes generated from drilling and sampling operations were handled and managed in
accordance with the appropriate DQO summary report, WMP-21109 (FH 2004a).

3.1 VADOSE ZONE CUTTINGS

Vadose zone cuttings were handled as described in the following section.

3.1.1. IDF Groundwater Monitoring Well Network

Vadose zone cuttings from the new IDF groundwater monitoring wells (C4647 and
C4648) did not designate as a dangerous waste, were below the Model Toxics Control
Act, Method B (WAC 173-340) soil cleanup standards, and when released from a
radiological perspective were placed on the ground near the point of generation on plastic
sheeting until released back into the ground based on field surveys. Drill cuttings were
surveyed in accordance with Hanford Site Solid Waste Acceptance Criteria (HNF-EP-
0063).

3.2 SATURATED ZONE CUTTINGS

Saturated zone cuttings were handled as described in the following section.

3.2.1 IDF Groundwater Monitoring Well Network

All drill cuttings below the highest recorded water table were containerized in 55-gallon
drums lined with a 10-mil plastic liner. Drums were stored on site for final disposition.
As of the final walkdown, the drums were still stored on site.

3.3 PURGEWATER

Purgewater was collected and contained at the well sites until transported to the
Purgewater Storage and Treatment Facility or the Effluent Treatment Facility.
Purgewater, groundwater samples, and decontamination fluids generated during well
drilling and sample screening were managed as purgewater in accordance with CP-GPP-
EE-02-10.2, "Purge Water Handling", and 90-ERB-040, Strategy for Handling and
Disposing of Purgewater at the Hanford Site, Washington (Izatt 1990).
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4.0 GEOPHYSICAL SURVEYS

Borehole geophysical surveys were carried out in well 299-E24-24 (C4647) on May 12, 2005
and well 299-E17-26 (C4648) on June 2,2005 and June 6,2005. A Spectral Gamma Logging
System (SGLS) survey was carried out by S.M. Stoller Corporation from ground surface to TD
for both C4647 and C4648.

A separate report will provide details of these geophysical surveys.

4-1



WMP-27008, REV. 0

This page intentionally left blank.

4-2



WMP-27008, REV..0 -

5.0 CIVIL SURVEY

A civil survey was performed on July 13, 2005 by a professional land surveyor registered in the
State of Washington. The civil survey data are presented in Table 4-1 and will be entered into
the Hanford Well Information System (HWIS) database.

Table 5-1 Civil Survey Summary.

Well Name Well ID Easting Northing Elevation (feet)

299-E24-24 C4647 574179.77 135459.30 221.223 Pump baseplate

221.217 Top of casing

220.483 Brass survey marker

299-E17-26 C4648 574662.61 135025.06 225.135 Pump baseplate

225.129 Top of casing

224.430 Brass survey marker

Notes:
Northing and casting coordinates are based on Washington State Plane Coordinates North American Datum of 1983
(NADS3[91]) rounded to 1 m.
North American Vertical Datum of 1988 (NAVD88) values rounded to 0.001 m.
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6.0 WELL ACCEPTANCE

The IDF groundwater monitoring wells were transferred from Layne Christensen and
accepted by FH. The site acceptance walkdowns for wells C4647 and C4648 were
performed on May 27, 2005 and June 29, 2005, respectively, and included representatives
from Layne Christensen and FH, including FH representatives from Geosciences,
Environmental Compliance and Quality Assurance (QA).

QA Surveillance was performed during the drilling and construction phase and during the
final acceptance walkdowns. Aspects of well drilling such as waste handling, drill rig
decontamination, driller qualification, selection of well construction materials, surface
protection features, sampling pumps, well identification and site clean-up were observed.
The surveillance was deemed satisfactory.
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7.0 SUBSURFACE DESCRIPTION

This section provides the generalized stratigraphy at the IDF, as well as summaries of
field observations.

7.1 IDF GEOLOGY/HYDROGEOLOGY

Generalized stratigraphy in the area of the IDF consists of sand-dominated facies of the
Pleistocene Hanford Formation, together with gravelly sand or silt/clay interbeds to an
approximate depth of 285 feet bgs followed by the gravel dominated facies to total depth.
Unit E of the late Miocene to Pliocene Ringold Formation, which consists of moderately
to well-cemented sandy gravels, lies beneath the Hanford formation but was not
encountered during the drilling operations.

7.1.1. Well 299-E24-24 (C4647)

At this well, the sand dominated facies of the Hanford Formation was encountered from 5
ft. bgs to 290 feet bgs followed by the gravel dominated facies from 290 feet bgs to TD.

The interval from ground surface to 2 feet bgs consists of a crushed rock drill pad. From
2 to 5 feet bgs, a layer of intermixed very fine aeolian sand and crushed gravel from the
gravel pad overlies a thin layer of very fine sand from 5 to 10 feet bgs. Medium to coarse
sand with very sparse pebbles comprise the interval from 10 to 220 feet bgs. The interval
from 220 to 230 feet bgs consists of sandy gravel, followed by medium to coarse sand
from 230 to 260 feet bgs. A thin layer of gravelly sand forms the interval from 260 to
265 feet bgs with another layer of coarse sand from 265 to 270 feet bgs. The interval
from 270 to 275 feet bgs consists of gravelly sand, and then a layer of medium to coarse
sand follows from 275 to 280 feet bgs. Gravelly sand comprises the interval from 280 to
290 feet bgs. The interval from 290 to 360 consists of coarse to very coarse gravel. In
this interval, the moisture content increased as depth increased. Sandy gravel forms the
interval from 360 to 364 feet bgs (TD).
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Figure 7-1 Subsurface Geology at Well 299-E24-24 (C4647).
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7.1.2. Well 299 E24-24 (C4647)

At this well, the sand dominated facies of the Hanford Formation was encountered from 5
ft. bgs to 280 feet bgs followed by the gravel dominated facies from 280 feet bgs to TD.

The interval from ground surface to 2 feet bgs consists of a crushed rock drill pad. From
2 to 5 feet bgs, a layer of intermixed very fine aeolian sand and crushed gravel from the
gravel pad overlies a layer of very fine aeolian sand from 5 to 10 feet bgs. Moist, very
fine aeolian sand is found from 10 to 15 feet bgs. The interval from 15 to 25 feet bgs
consists of very fine to medium grained sand followed by medium to coarse grained sand
from 25 to 50 feet bgs. A thin layer of medium to very coarse sand is found from 50 to
55 feet bgs. The interval from 55 to 70 feet bgs consists of coarse to very coarse sand
overlying a layer of coarse sand with sparse pebbles from 70 to 75 feet bgs. Very fine to
very coarse sand is found in the interval from 75 to 230 feet bgs. The interval from 230
to 235 feet bgs consists of sandy gravel followed by gravelly sand from 235 to 240 feet
bgs. Sandy gravel is seen in the interval from 240 to 245 feet bgs, and gravelly sand from
245 to 250 feet bgs. The interval from 250 to 265 consists of coarse sand. From 265 to
280 feet bgs, there is a medium to coarse grained sand. Sandy gravel is seen in the
interval from 280 to 285 feet bgs, overlying medium to very coarse gravel from 285 to
355 feet bgs. The interval from 355 to 375 consists of sandy gravel overlying coarse
gravel from 375 to 379 feet bgs (TD).
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Figure 7-2 Subsurface Geology at Well 299-E17-26 (C4648).
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Appendix A: Well Summary Sheets

Well 299-E24-24 (C4647) -3 pages

Well 299-E17-26 (C4648) -4 pages
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Appendix B: Borehole Logs Sheets

Well 299-E24-24 (C4647) -5 pages

Well 299-E17-26 (C4648) - 5 pages
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BOREHOLE LOG Page ,_ of _
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BOREHOLE LOG Pageo
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BOREHOLE LOG Page .2_ of.
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BOREHOLE LOG Page 5of
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Appendix C: Well Construction Summary Sheets

Well 299-E24-24 (C4647) -1 page

Well 299-E17-26 (C4648) - 1 page
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rstartDate- 5-91-cs-

WELL CONSTRUCTION SUMMARY REPORT -FinIsh Date: S- a-5
I Page_\_of_1_-

WOlF tD- -p gwelt Name: 1- #-72 Appr'osnnate Locaton: O Eod q* 643 4

Project -[" F V\Aov.,, t.eM On,.rCompanles VN Ad

Dr Com, ,-. G-logist(s): /,4&we, VA. C . .

Zrtler A. ett S. ,Matdbt Linse #
TEMPORARY CASING AND DRILL DEPTH DRILLING METHOD HOLE DIAMETER (In.) INTERVAL(ft)

*SumlgrIdeLbs. Pr FL Intervat ShoeODJWD. Auger Diameter From to

4I fai i ef.4 J=- 1 Cable Toot 0ameter From to

S- AirRotary- Diameter From to

- A A w/Sonlc Diameter From to

- - .a D4aaw. iaterlA.$2 From, .l to .%4L.
Diameter From to

'nwcate Weded (M . Rush Joint (FJ9 Coupled (C) & Thmd Design Diameter From to

DdfngFaId: Ae
Total Drlled Depth: . Hole Di. TD: / Total mt Cf Water Added Dudon Driling: -/A -

WallSrih e 1Test s .Ct ~L , StaticWatertve: fl.1C * Date:- -
. . GEOPHYSICAL LOGGING

Sondes (type) Interval Date Sondes (type) lntmrval Date

COMPLETED WELL

SIh - sJmaterial Depth Thread Slot , Tye tvoluMa

ag' 4~30 i.. 3 -' £&hk. -*- L4. asAtt Iirt-32A fl

Si 41 L. - 32L%-sA±".k 4 . t -5.i&

OTHER ACTIVITIES

Aquler Tet Date: Wl DewomIsslon: Ys No: Data

DescriptIon Description:

WELL SURVEY DATA (it applIcable)

IProtediw Casing Elevation:

Washington State Plane Coordutes- Brass Survey Maker Elevation:
COMMENTSI REMARKS

16* *-rM11M .t & fe. set*3i-

C-ii
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WELL CONSTRUCTION SUMMARY REPORT F sh D.-
- Psge,..._.of I,

-WeR ltx fi, Wan ne: 2 4.4 Apoxnateoaton: .tOOv.. C7Iae# ?t45

Prjec ) L4 ulj#Cl( OtherCompanes: t F ,far
DrImin a .. GeologIst(s): !t.Lt.,k, - £ a -

Domiec A. 7 .Vb ucens .. 14a-dusu
TEMPORARY CASING AND DRILL DEPTH DRILLING METHOD HOLE DIAMETERf(It)/INTERVAL (t)

*SfzGmd&Lb&Ps.Per Ft. Interval Shoe O.DJ.D. Diameter FrIm to

- . - - / Cable Toot Diameter F m _ to

AlrRr Diameter From to

- - _A.R___&wiSoolc- DIameter Frm to
_ -a ... DIamfletet From _ b

- - . D__ __ __ __ meser From to

ndlcuteWelded(W)-RushJoit(FJ)Coupled(C)A£ ied Design DiametW F Prom b

Dring Fluid: Ar
TotalIDrf d DepthNoeDie TD' TotalAmtOfWaterAdedd Dn .n -rln:

Wall SfrahItn. Test Results P4+5t "-m StatcWterT W M D007 5wqt.)t.
GEOPHYSICAL LOGGING

Sondm.(typs) tewri Doe I Sondes (type) Interval Dt.

COMPLETED WELL

-slovitolal Dopmh dhr lot Type kt voksn

OTHERACTMVTIES

AquoferTest Datv: WonDecommIission Y: N. D.-

Dwscripton: Descrlp en

WELL SURVEY DATA (i applicable) -

Washh~gtooProtaciv, Cssig Elhntlon:

Washington S_____Pln __Con__ns__Brnsr Marer E vstlo.:
COMMENTSIREMARKS

Reported By Tas:

:. .SW" / it o t eld
Signayrl Date:
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Appendix D: Well Development and Testing Data Sheets

Well 299-E24-24 (C4647) -2 pages

Well 299-E17-26 (C4648) -2 pages
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A4003-644 OYm)

D-ii

WELL DEVELOPMENT AND TESTING DATA Y. 5- a.

[Well Name: Well ID: Well Locatlon: Date:

Reference Measuring Point (unless otherwise noted): TOP OF OUTER CASING (TDC4" '

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

PARBI PABIA
Last Recorded Current

StartofJob Vs$.Lgg'bc Measurements I Measureme ts
Endof Job ,.( 1 Date: - . Date: 4 5

DEPTH TO BOTTOM:
Start of Job..%'. C V
EndofJob $o., 7

PARTO
WELL DEVELOPMENT DATA A A

Pump Model LaW u4 -9 /s __ B B
Intake A05yI"Gn Lvlt

- Starting ity 210 or A - -A Z, yj
Pump Stan B= Flow Rat

B. - B'm 2.oo

I*G. I-lo> s C=-C= I-

Toa PAre there any reference marks on the casing strings? 0 Yes eNo
Total Pumped j!QJa /1 ,., PART.

FinalTurbidity . p COMMENTS* 2tp1t
XD SN/Range (PSI)t x -. t - I 4411;- x

'ASTANTANEOUS SLUG TES
StaticWa Level (TOC) ct-*1j644 a IA

Transducer DIh

Baseline Start -

Injection Start t T - 1oc1
Baseline Start ef.$'s
Wthdra t Vd q

Slug lume -- 40 ct'aLt. ki-
gSNIRange (PSI)
( pared by (print name): Signature: Date:

Reviewed by (print name): Signature , 0 Date:

4 ,J6 .(4&Pf W a , -7-0.5
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D-iii

WELL DEVELOPMENT AND TESTING DATA . .- N O

I Well Name: Well ID: Well Location- Date

Reference Measuring Point (unless otherwise noted): TOP OF OUTER CASING (TOC) .

Has the well been surveyed? 0 Yes GNo Does the well have a cement pad? r Yes 0 No

LA ELI EABIA

STATIC WATER LEVEL:
Star of ob ~ ~ Lst Rcordd ICurrent

SttofJobMeasurements Measurements
End of Job ; I IDate Date: , *5

DEPTH TO BOTTOM: .

Start Job C W, (C'

EndofJob ' -. T. '
EARU 2

WELL DEVELOPMENT DATA ' A A'

P u m p M o d e l Bl d A p g , o 8G o n e e

Intake Dep yN tf I4
Starting Turbidity 4.,le..) A- .± 1 Z . A'= _ _ I

Pumn Start mag Flow Rate X 4&

6" B i/ B 2-00

- > 
C I 'oo

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

Total Pumped Fa ABlE

Final Turbidity ;.p COMMENTS:

XD SN/Range (PSI), e/ -q.4..- As>: tX).H1o ) "t @;;;.S'-
WtwJ.~n rMaA Q.1zksra

'ssTANTANEous sLUG TEsT-

Static WallaLevel (TOC) .

Transducer

Baseline Start
injection Start
Baseline Star

Wthd Start
S olurne

SN/Range (PSI) A
epared by (print name): Signature: Date:

Reviewed by (print name): Signature Date:
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WELL DEVELOPMENT AND TESTING DATA F I '-

Well Name: Wll ID: Well Location: Date:
.aC -E\'1-at 0lD Sw or ?&0) $peK 10 |)

Reference Measuring Point (unless otherwise noted): TOP OF OUTER CASING (TOC)

Has the well been surveyed? ) Yes 0'No Does the well have a cement pad? ('Ses 0 No

EAIS PART4

STATIC WATER LEVEL:
-,9n f* ILast Recorded Current

S!arTIO( JOb '7 .$ 'N4~ Measurements Measurements
End of Job Wt, Jpit {{{ Date: Date: (4-29-0

DEPTH TO BOTTOM:

StartofJob NW M, svC
End of Job I

PARTZ AA

WELL DEVELOPMENT DATA A

PumpModel ImO B B
IntakeDepth '37f' 6 5 G
Starting Turbidity A= a.Pump Star A~o FNo Ra X 190

L' |t ~( n t B i k a B= i.3O

_____C=s/L C'= 1.(J

Are there any reference marks on the casing strings? ) Yes C No

Total Pumped (ABr yllra PABI-I

FinalTurbidity J. COMMENTS:

XDSN/Range(PSI)-a1r L a I g 3'l*eawI I :.' ;W"A f4. -\ zO-: - 61 -

P -oART ow rCscor td &s s I je-l 4,.W
INSTANTANEOUS SLUG TEST Rwver-j 14 iajv e d cW

S c Water Level (TOC) rObC R uve
Trans r Depth

Baseline Ste lt. 4$ V1,0
Injection Start ' /
Baseline Start

Withdrawal Start

Slug Volume
XD SN/Range (PSI)

repared by (pint name): Signature: Date:

IRz0loZN tizndcetor j(V4 Wbcboev I 05
Reviewed by (print name): Signature: Date:
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I

Reviewed by (print name):
I t . " (t (t

Date:
16-3o-os

A003.844 PM)

D-v

WELL DEVELOPMENT AND TESTING DATA A o a.

Well Name: Well ID: Well Location: Date:

Reference Measuring Point (unless otherwise noted): TOP OF OUTER CASING (TOC)

Has the wel been surveyed? 0 Yes 04- Does the well have a cementpad? -"S'es ONo

EAR I P LART4
STATIC WATER LEVEU

tartofJob 534.-6 Last Recorded Current
Starn 4 O i-9 $ Measurements Measurements
End of Job ' r Date:Date:

DEPTH TO BOTTOM: 0

StartoiJob c.A,
End ofJob lE4.lq g. -AC

PARI. .A

WELL DEVELOPMENT DATA A

Pump Model E B
Intake Depth F 

-
Starting Turbldity 01FfT.6O kaT

PumA S- MW F Rate A- -

C. -C!=

Are there any reference marks on the casing strings? OYes ONo

TotalPumped ) oms EAI

Final Turbifty LiI wo COMMENTS:

XD SNRange (PSI)4 I 4ry I go :IU

INSTANTANEOUS SLUG TEST ad 1y L-10. L-O
ttfc Water Level (TOC)

Trans r Depth Orw4gg ecgrdt( '; et 03
Baseline St ?aovvq verded 0, o-esrt
Injection Start

Baseline Start
Withdrawal Start

Slug Volume
XD SN/Range (PSI)

'repared by (print name): Signature: Date:
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