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METRIC CONVERSION CHART
Into Metric Units . Out of Metric Units
If You Know Multiply By To Get If You Know Multiply By To Get
Length Length
inches 254 millimeters millimeters 0.039 inches
inches 2.54 centimeters centimeters 0.354 inches
feet 0305 " meters meters 3.281 feet
yards 0914 meters meters 1.094 yards
miles 1.609 kilometers kilometers 0.621 miles
Area Area
sq. inches 6.452 sq. centimeters 5q. centimeters 0.155 8q. inches
sq. feet 0.093 $q. meters Q. meters 10.76 sq. feet
sq. yards 0.0836 5q. meters 8q. meters 1.196 8q. yards
3q. miles 26 5q. kilometers sq. kilometers 04 3q. miles
acres 0.405 hectares hectares 247 acres
Mass (weight) Mass (weight)
ounces 2835 grams grams 0.035 ounces
pounds 0.454 kilograms kilograms 2205 pounds
ton , 0.507 .tonne tonne 1.102 ton
Volume Volume
teaspoons 5 milliliters milliliters 0.033 fluid ounces
tablespoons 15 milliliters liters 21 pints
fluid ounces 30 milliliters liters 1.057 quarts
cups 024 liters liters 0.264 gallons
pints 0.47 liters cubic meters 35315 cubic feet’
quarts 0.95 Liters cubic meters 1.308 cubic yards
gallons 38 liters .
cubic feet 0.028 cubic meters
cubic yards 0.765 cubic meters
Temperature Temperature
Fahrenheit subtract 32, Celsius Celsius multiply by Fahrenheit
then multiply 975, then add
by 5/ 32
Radioactivity Radioactivity
.picocuries 37 millibecquerel millibecquerel 0.027 picocuries
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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.
(FH) 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 borchole
characterization and well construction are listed in Section 7.0 of this document
(References).

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 Ground Surface | Total
WellID |  Area Nty B Ty | Eevation® | Depth
Start | Finish (Brass Cap) (m) |(feet bgs)
C4647 200 East | 5/9/05 |5/26/05]135459.301574179.17 220483 364
C4648 200 East  |5/23/05[6/29/05]135025.06|574662.61 224.430 379

Notes:
Northing and easting coordmam are based on Washington State Plane Coordinates North American
Datum of 1983 (NAD83([%1]) rounded to 1 m.
$North American Vertical Datum of 1988 (NAVDES) values rounded to 0 00l m.
bgs = below ground surface.
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Figure 1-1 Location Map for IDF Monitoring Wells.
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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.

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.

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).
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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 5/10/05 329.5t0331.1 |67

Split Spoon Sediment 5711105 3545t0356.2 |[31.8

Notes:

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

2.1.1.3. Well Construction

Well construction materials, filter pack installation, initial well development, and
annular seal for Well 209-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

2-2
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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 overa
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 S0
minutes.

o 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.

Fina! 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-115806 (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™ 10Redi-Flo3, Model 10SQE340NE) 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.

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 10Redi-Flo3 is a trademark of Grundfos Pumps Corporation of Clovis, California.

24
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Table 2-2 Summary of 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 3435103443 |48
Split Spoon Sediment 6/1/05 3693103705 |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. )

e 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, 2 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.

2.1.2.4, 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-115806 (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 tota! 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™ - 10Redi-Flo3, Mode! 10SQE340NE) was set with the pump intake at
343.3 feet bgs (346.4 feet btoc {6-inch protective casing]), which is 29.8 feet above
the bottom of the screen and approximately 4.0 fect below the static water table,

™ Grundfos 10Redi-Flo3 is a trademark of Grundfos Pumps Corporation of Clovis, Califoria.
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Table 2-3 Well Completion Summary for IDF Monitoring Wells,

Screen" Riser
Pump*
Water Sandpack® Grout®
Well Name \':f;)ll Level Topof |Bottomof| Screen Sump Interval (rst':‘;) Depth | oy :)n:atk:'
(ftbgs) | Screen | Screen | Length |” % (Materlal| (5t bgs) g Ttbes) | () Material @t Ewt)

(ftbgs) | (Mtbgs) ()

200.E2424 | c4647| ~3227 | 3214 | 3564 | 3500 |2.00 | ss304L |3109-3640 33?659- 0-113 |+20} ss30aL | ~173
209.E17:26| C4s48 | -3393 | 3381 | 3731 | 3498 [200 ) ss304L [327.1-3700| 2L | 0-112 |420| ss304L | ~40

Notes:

*Screen slot size is 0.02 inch

*Sandpack consists of Colorado silica sand (10-20 mesh)

“Bentonite seal consists of 3/8-inch bentonite pellets.

4Grout consists of Portland cement with ~2% by weight Quik-Gel bentonite powder.
*Redi-Flo3 pumps are manufactured by Grundfos Pumps Corporation, Clovis, California.
! 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
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

0 AT *800LT-dANM



Table 2.4 Well Development Data for IDF Monitoring Wells.

" Statlc

; Pump Intake | Development ;
Well Name | ot Water |Development| Depth Pumping Final Final Fnal | Flow Final Total
ID Levet Date ft Duration Turbidity | Conductlvity | Temp| Rate | Drawdown Gallons
(T bes) | @b | (minutey | NTO | @Sem) | O | (gpm) () Pumped
299-E24-24 [ C4647| 3227 5125005 353.7 43 0.53 458 27| ~30 None! ~1290
3385 20 3,17 458 223 | ~32 None' ~640
299-E17-26 | C4648 | 338.7 6/27/05 ~370 34 1.99 506 203 | ~20 None' ~680
~355 17 491 520 207 | ~18 None! ~300

Notes:

! = measurable drawdown was not observed during fina! well development activities

. bgs = below ground surface
gpm = gallons per minute

ft = feet

NTU = Nephelometric Turbidity Units
ps/cm = micro seimen per centimeter
C = degrees Centigrade

~ = gpproximate value given

0" AT ‘800LT-dAM
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WASTE MANAGEMENT

Waste generated by the installation of the IDF 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 20042), 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).

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

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-
0063). -

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

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.

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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40 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.
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50 CIVILSURVEY

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 easting coordinates are based on Washington State Plane Coordinates North American Datum of 1983
(NADS83[91D) rounded to 1 m.

North American Vertical Datum of 1988 (NAVDS8) values rounded to 0.001 m.
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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.

6-1



WMP-27008, REV. 0

This page intentionally left blank.



7.0

7.1

WMP-27008, REV. 0

SUBSURFACE DESCRIPTION

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

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 acolian 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 2735 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).




WMP-27008, REV. 0

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 acolian 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 acolian 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
1280 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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WELL SUMMARY SHEET
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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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Appendix C: Well Construction Summary Sheets
Well 299-E24-24 (C4647) - 1 page
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*indicate Welded (W) « Flush Joint (FJ} Coupled {C) & Thread Design Diarnater - From to
Ovilling Fluld: Ay .
Total Drifled Depth: 34,7 [Hote Ds @ TO:_4%:* Total Amt. O Water Added Duting Drifting: -,J[.q-
Static Water Levat: 33230 k;'Dube _::aa-ofjjy oS

[ won straightngss Tost Resuts: @p9¢ { 2f1ales w)g%a, 1n2't)
GEopms:éAL LOGGING

Sondes (type) Interval Date Sondes (type) Interval Date
6r¢b‘\'r-.\ Lewin,, _o" -3 Slﬁ:t!os —
COMPLETED WELL
Stza/WL/Matertal Depth Twead | oy | Type izl o | Votume | e
B 4By $5IHL Sund 350u% 20-30| ONRp [arthr=| Zilirn Goud fler Gucl | 3P0 - T8 AL $Chagsl Pa
150 $9Soll Spoge | V36 - B30 o10" | Contehlpmlocllo Pote [2108° - 2055713y, Gol 2,
4 44, 61 W14t Gy 2205~ 2200 | cugo | WA | Greoudae Gutewite |SAST - W3- kot v |3g
— . _ﬁzr‘\lu&_@w{p&[-r‘ A3 - 3o .‘?h{s O/
— e " e A%m | 3.0° -_o '1'—|..;1 —p A
OTHER ACTIVITIES Y .
Aqufer Tast: | pate- | Watl Decommission: I ¥es:  |no: | Date:
Description: Description:
WELL SURVEY DATA (if applicable)
Protactive Casing Elevation:
Washington State Plane Coordinates: Brass Survey Marker Elevation:
COMMENTS / REMARKS ~

o’

C-ii

S g ward N Al ¢!' ul risgl (fal} o o+ i well gnd .
Reported By: Tite: Signa 4’ J’ Date- Iz 3
Q. bwles ’( Mﬁ&ﬁ
A-6003-8 )



WMP-27008, REV. 0

£

WELL CONSTRUCTION SUMMARY REPORT

Start Date: £+ 3% = O
Finish Dare: lo-24-09

C-iii

) . : Page_1 of ) __
wen . LMY R Lot Nome: 299 Ex3 -2l Approximate Location: 100 ©aak . Gud ol Turew
Other Companies: _FY_ 1A
| Gaologist(s): 0. Broles , b Brouiliard | W, Cavon ’
] R. Hodegon
. TEMPORARY CASING AND DRILL DEPTH _ DRILLING METHOD | HOLE DIAMETER (i) / INTERVAL {f1)

*Siza/Grade/Lbs. Per Ft Interval 8h08 O.DAD. |auger | Diameter From to

. 5"35" Calpl ey, |—o— - 33| 9/"/e%® |caioToot Dismeter ____ From ™

* ] — T ——— ! Ar Rotary: * Diameter __ From to

—_—— AR wiSonic: Diameter From o

- o
S pe— Drosel Houwel | Diameter_412* From _07 1 3297
. - . . Diameter From o
ndicate Welded (W) - Flush Joint (F.J} Coupled (C) & Thread Design Diameter From ™
, - Drifting Flukd: A:r
Total Dritied Depth: 371, [ ot 0 @ TO: 94" Total Amt Of Water Added During Drifing: =al/4 «
[ et Straightness Tost Resuts: passed o-t-0% Static Waler Lavet: m.z'wIMa: & S2{-nc,
, GEOPHYSICAL LOGGING
Sondes (type) * " Interva) Dats - Sondes (type) trterval Dats

4kt fgaie _o' _-3¥° g/;/»su#»f ' N
: € SGLE) S - -
—_— COMPLETED WELL —

Siza/WiiNatertal Depth Torsad [ 2% Type e | votume [ e
Mt0 1% Summp |TB& -3B0w] Eygo] A4 | (e, 2201 - 390} 346 |u.z0
30 wiggg ¥ pdimos’- 31300 v 88N RLascte Pulleds 30000 -] o PAY

» d B +
.30 3041 5.5 crqRiBey 2808 | ¢ | 4 | Grendlay Bavtpesite| B1 - 3840 | o
./ | fotland Comernt |- O —-ME | 5
— e e — — e
Agquifer Test Ibie: Wail Decommission: IYes INo: , l Dale
Description: Description:
WELL SURVEY DATA (if applicable)
Proteclive Casing Elevation:

Washington State Plane Coordinates: Brass Survey Marker Elevation:

' COMMENTS / REMARKS
Reported By / Tae: Signa Date:

w8l /R Bendercon  4eluisd y b 2299
. / P A6003-68 (04/03)
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Appendix D: Well Ijevclopmcnt and Testing Data Sheets
Well 299-E24-24 (C4647) — 2 pages
Well 299-E17-26 (C4648) - 2 pages
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WELL DEVELOPMENT AND TESTING DATA ?_\_ .? '_?;-_ @
Well Name: Well ID: Well Location: Date:
244 - E24- 24 MLy 200 Eant, S oF Pures S‘/:s'/os

Referance Measuring Point (unless otherwise noted): TOP OF OUTER CASING (Toc;-(g" Y

Has the well been surveyed? O Yes [X No IDoes the well have a cement pad? H Yes O No
PARTA1 BART 4
STATIC WATER LEVEL:
' Startof Job : G2 | Last Recorded Cument
_°—%L3Jh£ﬂf,)&r: Measurements Measurements
EndofJob 225 ¢o'plec, /(#%lv oé Date: =/, - Date: 5)36/sS
DEPTH TO BOTTOM: ’ £ —
Startof Job , 30017 be .(a) . Cy
End ofdob - 3(0.8" biwe. ( T8 by §
BART 2 LS
WELL DEVELOPMENT DATA A
B
Ground Lavel
LW ,
-UJ/A - A= eoes 2 4T
- N,’!.\ - = 2.0°
- f"/h"' C= f.o0
" s

Qe‘iw . Are thers any reference marks on the casing strings? O Yes ®No
Total Pumped_yig /,5 (1282 4:/4-4& EARTLS
|Final Turbidity o .55 o, COMMENTS: Pt
XDSMRange(PS!)ng—/Joﬁ;_ 14. ?u.l.‘l%%ﬂ; =D
( ¥
_ ke @ 353.54 'bhec

“\STANTANEOUS SLUG TES}” First inbevval “’/ wng Inbale @
Static Wate Leve! TOC} Disaasderm n.m&& e wstto \,
Transducerrkpt\h / 5{""(‘3 "Uﬂ\' dwe bo \wde?-dm_ Clows ro.LL
Baseline Start \O/ 3 @ & Drasdernw -
Injection Start #a Tnl a.qu. - ﬂo«a iud:\_\-‘Lﬂ- ?ﬂoﬁﬂ
Baseline Stan/ \ 39 3 Tutkial XD = 2.330 'R-H,o w‘@.m%
Withdraws#Start ~ .130"-'“' vecordeI@ ekt 0%, Retmver
Slug )lﬁ:rne \ - ﬂ,‘t& tamnqam. +o challe uq\« M1

V-t)kﬁ
SN/Range (PS1) —
®pared by (pnnt name): Signature: / Date;
i ol aM ég( s]a{IoS‘
Reviewed by (print name): Signature: Date:
LDk ther /%%é/g 6-705
A-5003-644 (003)

"
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WELL DEVELOPMENT AND TESTING DATA 52 ot 2 ¢

Well Name: Well ID: Well Location: Date
[ __299-€an-2y Ll Zem Basd, S R Rurer slasb
Reference Measuring Point (unfess otherwlse noted): TOP OF OUTER CASING (TOC) -p (L"S
Has the well been surveyed? O Yes Qi No IDoes the well have a cement pad?  Jr Yes O No
STATIC WATER LEVEL: Tast Recorded c
. st urrent
Statofdob 325.41" boc(t ') Measurements Measurements
Endotiob 225 bo'fax (s Date: _pfa - Date: ¢ Ja ’65
DEPTH TO BOTTOM: ! .8 w, Pur
1 | 1 Tl
Startof Job w4 3¢1.2 'l,L.c.(g,"') _ _ Cr ], veTet %C
Endoflob w140 Lhe | .,,.GH@ il 1C Top "
PART2 von
WELL DEVELOPMENT DATA (') K
Pump Model —~F il wl¥ ue 2?950/5 u B Ground Level °
Intake Depl®¥ 32 S¢1 /L1, ]
. |Starting Turbidity L.l . (:ﬂm .
[ PumpSat | St | FowRale | A7 ——= o/a K= _3:00
(1 o 5o | 5189 BT e l/AC ge_1.08
( \\ r C= "NI/A'— | C= | P =X
\/ﬂ‘s
P ) =
T~ |Are there any reference marks on the casing strings? O Yes Q No
Totat Pumped b?o e tallomy PART &
COMMENTS:

Final Turbidity ;.[';(WJ’J,,

" [xD SNRange (PSY) . #2348 oy /20 57

RT3

“\INSTANTANEOUS SLUG TESY”

Static Watg Level (TOC) /.

Transducer

BaselineStat '\~

InjectionStat 7"\

Baseline Start,”” N\

Withdrawa(Start N\

Stug Wolume N

SN/Range (PSI)

85 Tkl XDz W32 4o | pung @320.540

Trawdowh feterial @ Tt ™ oS | recsvery &

o
P

®pared by (print name):
bl

C_\-_.Q

Y

Date: LS

Reviewed by (print name):

l. b, WG[KC r

1

v@;

S'rgna!ure:

Date
6~T0s5

D-iii

A-B003-644 (0203
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WELL DEVELOPMENT AND TESTING DATA ? VoFt
Well Name: Well 1D: Well Location: Date:
S04 -EvT-2% | (Mg 0L S oF Pofex | G-21
Reference Measuring Point (unless otherwise noted): TOP OF OUTER CASING (TOC)
Has the well been surveyed? O Yes ©No [Does the well have a cement pad? @Yes O No
PART1 JPART 4
STATIC WATER LEVEL: Rocord -
. Last Recorded rent
Start of Job 230 1% \755 Measurements Measurements
End of Job 420 &0' s | | pae: Date: {-28-05
DEPTH TO BOTTOM: v i}
e ot tzzmed |, I be
Endofdob 374, ! h4$s |
PARTZ A ]
WELL DEVELOPMENT DATA A
IR N
Intake Depth  ~ 370! bas - ]
. IStarting Tubidty  J{ 2 ATV I
A= __ N[r A= 2.40
Pump Start Stop Elow Rate m | ' 20"
o | 4yl {~20 gom 87 —N - = L2l
N v c=__n/A i c=_1.10
N Are there any reference marks on the casing strings? O Yes O No
Total Pumped (086 gatlpn & BARTS
- |Fnat Turbidity .44 YTV COMMENTS:
XD SNRange PSD-#AIUE o ) anir| Jrtervul 11 dwikel @ 00 2 29:67d ~aX
E‘ = MENM Drovdoum  teCorded oo est bk || tost %kl
EOUS SLUG TEST QECOVGT "E‘.':v*' ot cl,
S%:JgWaler Level (TOC) proboe 1,\1\,« | e du{ {o Tﬂh«pn\‘& v
Transdiegr Depth
Baseline Stah, Fral ax 2 26,030 s, W0
Injection Start \4/ A
Bassline Start ~
Withdrawal Start N
Slug Volume N
XD SN/Range (PSI) \
‘repared by (prnt name). S]gnature Date:
[Woina Hendutor QM. Yadion -80S
Reviewed by {print name): Slgnature Date:
£.0. 4ty o 7Y 4 6-30-05
A-8003-644 (0303}
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WELL DEVELOPMENT AND TESTING DATA & S ot B
Well Nama: . well D2 Well Location: Date:
2a0-E{7-2 CHLug A00C SW of Puree yy-21-05"
Reference Measuring Point {unlsss ctherwise noted): TOP OF OUTER CASING {T0C)
Has the well been surveyed? O Yes O fo 'Does the well have e cementpad? '‘© Yes O No
PART1 PART.4
STATIC WATER LEVEL: ' p pa—
st Recorde rran!
Startofdob 3 £l ) : \fé S Moasurements Measurements
Endofdob 2,24 20 'v,a 5 Date: Date:
DEPTH TO BOTTOM: v .
StartofJob  yad” Mf’aﬁifﬁd R cl . e N
'End of Job XL
Eeoi pdal s | |, il ..
WELL DEVELOPMENT DATA A A
Pump Model Ty \1) ) A SEQYR0/5H 5 Ground Leve! i
ntake Depth ~ 275! 1haS .-
. [sterting Tty  2re.0 WTU N
PumpSiad |  Skp | FlowRale | A~ A=
5, | bUL_ [~kagm | &= o=
. \} C= | C's=
\ Ara there any reference marks onthe casing strings? O Yes Q) No
Total Pumped K00 QC\UOMS “IpART S
Final Turbidity Y, q | T COMMENTS:
| XD SN/Range (PSS 15 1 30 p5T | . .
PART 3 T - Tedorwl 9~ Dol ax = 1Y (57 H HeO
INSTANTANEOUS SLUG TEST Fnal ay = | 2} O
c Waler Level (TOC) : as
Trsns\u’DQr Depth Oraw)e i Recerdiel g fest 05
Basellne SQ\ . Q'CCD\IUJ W(D"dec! 0% tes l"OL{
Injection Start V /h
Baseline Slart Q
Withdrawal Start NG
Slug Volume \
XD SN/Range (PSI)
. ’repared by (print name): Signature: Date:
Todxes Yepd s/ foo. Hndsen L-74-0S5
eviewed by (print name): Signature: Date:
LD U thes Py Y 4 -30-05
. A-6003-844 (03/03)
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