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METRIC CONVERSION CHART 

Into Metric Units Out of Metric Units 
If You Know Multipl 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 tonne tonne 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 1.057 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 mu tiply 9/5, then add 
by 5/9 32 

Radioactivity Radioactivity 

picocuries 37 millibecquerel millibecquerel 0.027 picocuries 
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INTRODUCTION I 

This report describes thf fiscal year 2005 field activities associated with the installation of 
two monitoring wells dtilled in the 200 East Area to support the Integrated Disposal Facility 
(IDF) groundwater moriitoring network. These wells were installed for Fluor Hanford, Inc. 

I 
(FH) in accordance wit! 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 wl ell construction are listed in Section 7 .0 of this document 
(References). 

PURPOSE AND SCO E 
I 

The primary purpose oti 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 su~ort 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 ~escribed in this report includes the technical data that encompasses 
I 

the drilling of two boreroles and related well construction. Additional scope of work 
described in the report includes waste management and subsurface descriptions. 

· These boreholes were c~mpleted as RCRA compliance monitoring wells for CH2M Hill 
Hanford Group, Inc. (CHG). 

Table 11 Drilling Summary of Boreholes and Wells. 
I 

Drilling Date Northing Easting Ground Surface Total 
Well ID Area (m) (m) 

Elevation• Depth 
Start Finish (Brass Cap) (m) (feet bgs) 

C4647 200East 5/9/05 5/26/05 135459.30 574179.77 220.483 364 

C4648 200 East f,/23/05 6/29/05 135025.06 574662.61 224.430 379 
I 

Notes: J 

Northing and easting coordinates are based on Washington State Plane Coordinates North American 
Datum of 1983 (NAD83~91]) rounded to 1 m. 
"North American Vertical Datum of 1988 (NAVD88) values rounded to 0.001 m. 

I bgs = below ground surface. 

1-1 
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2.0 TECHNICAL DATA 

2.1 

2.1.1. 

This section describes tJ e methods used to drill and install, and develop wells in addition to 
the waste handling acti~ities related to drilling. 

IDF MONITORING rLL 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 pr~sented in Table 1-1 and well summary information is located in 
Appendices A through ID. 

Well 299-E24-24 (C46f7) 

This section summarizef 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 Wel~ 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 36~.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 ret+s 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 samplei (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). Thy second split spoon sample was collected on May 11, 2005 from 
354.5 to 356.2 ~eet 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 
Method Media 

Split Spoon Sediment 

Split Spoon Sediment 

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

2.1.1.3. Well Construction 

Collection Sample Depth 
Date (ft bgs) 

5/10/05 329.5 to 331.1 

5/11/05 354.5 to 356.2 

Sample Depth 
(ft bwt) 

6.7 

31.8 

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). ':fhe 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 bett een 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 ~

1 

ithin 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. f 

• 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. 
Additionall1, 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 Del elopment and Pumping Test. 

Final well deve~opment 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 i as 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 (ps~) pressure transducer and was recorded with an In-Situ Hermit 3000 
datalogger. _I 

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 lthe 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 apJroximately 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 develof1 ment, 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 
h 

. I 
t e pumpmg ter, 

Final groundw1ter 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-£24-24 (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. 

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-£17-26 (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-pintjars) 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-£24-24 (C4647). 

™ Grundfos 10Redi-Flo3 is a trademark of Grundfos Pumps Corporation of Clovis, California. 
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Table 2-2 S mmary of Sampling at Well 299-El 7-26 (4648). 
I 

Sampling Sample 
Method Media 

Split Spoon Sediment 

Split Spoon Sediment 

Notes: 
bgs = below gr11mnd surface 
bwt = below th6 water table 

ft= feet I 

2.1.2.3. Well Construction 

Collection Sample Depth 
Date (ft bgs) 

6/1/05 343.5 to 344.3 
-

6/1/05 369.3 to 370.5 

Sample Depth 
(ft bwt) 

4.8 

30.6 

Well constructioh materials, filter pack installation, initial well dev~lopment, and 
annular seal forJWell 299-El?-26 (C4648) are discussed below. A straightness test 
was performed sing a 4.5-in OD, 20 foot-long tool prior to well completion 
activities. Conshction and completion of this well were carried out from June 6 to 
28, 2005. Well t ompletion summary data are provided in Table 2-5 and well 
construction sunhnary sheets are presented in Appendix D. 

• Screen, RisJr Casing, and Filter Pack. Stainless steel screen and riser 
materials wef e chosen for this well, consisting of 4-inch ID, 20-slot (0.020-in), 
continuous vrwire 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 stainlefs steel riser casing. Filter pack material consists of 10-20 mesh 
Colorado sihca sand. These selections were based on hydrogeology encountered 
during drillirig, as well as information from nearby wells. The bottom of the 
stainless stedl sump was placed at 375.1 feet bgs and the bottom of the stainless 
steel screen t7as 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. Thd top of the stainless steel protective casing was set 2.4 feet above the 
concrete pa1 (approximately 3.1 feet above ground surface). The annular space 
between the f tainless steel screen and the sediments in the borehole was filled 
with 10-20 rresh filter pack sand from total depth of 379.0 feet bgs to 327.1 feet 
bgs (11 feet fbove the top of the screen). 

• Filter Pack f nstallation and Initial Well Development. The filter pack 
installation and initial well development process consisted of introducing silica 
sand into th~ annular space around the screen and settling the filter pack to 
eliminate void spaces. Development of the well removed fines in the newly 
constructed t7ell and reconditioned the borehole walls to minimize effects of 
drilling, primarily due to air injection and caving. A dual-flange surge block was 

I • 
used to deve~op and settle the sand filter pack m the annular space between the 
screen and t~e borehole walls. Surging was carried out in three stages, with the 
first stage o!I surging developing the bottom portion of the screen (about 373 feet 
bgs to 358 t et 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. 

2.1.2.4. Final Well Development and Pumping Test 

Final well development for 299-El 7-26 (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 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 Insn,llation 

Pump install~tion was completed on June 28, 2005. An electric submersible pump 
· (Grundfos ™ ~0Redi-Flo3, Model 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 o'f the screen and approximately 4.0 feet below the static water table. 

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

Screen• 

Water 
Well Name 

Well 
Level Top of Bottom of 

ID 
(ft bgs) Screen Screen 

(ft bgs) (ft bgs) 

299-£24-24 C4647 ~322.7 321.4 356.4 

299-E17-26 C4648 ~339.3 338.1 373.1 

Notes: 
"Screen slot size is 0.02 inch 
bSandpack consists of Colorado silica sand (10-20 mesh) 
cBentonite seal consists of 3/8-inch bentonite pellets. 

Screen 
Length 

(ft) 

35.00 

34.98 

Sandpackb Groutd 
Interval 

Seat• 
Depth Sump 

Material (ft bgs) 
(ft bgs) 

(ft bgs) (ft) 

2.00 ss304L 310.9 - 364.0 
305.5 -

0-11.3 
310.9 

2.00 ss304L 327.1 - 379.0 
322.1 - 0 - 11.2 
327.1 

dGrout consists of Portland cement with ~2% by weight Quik-Gel bentonite powder. 
0Redi-Flo3 pumps are manufactured by Grundfos Pumps Corporation, Clovis, California. 
r Pump intake depth is determined from groundwater readings taken on day pump was installed and piping used in pump installation. 
installation may vary somewhat from data collected during drilling (column 4). 
bgs = below ground surface 
bwt = below water table 
ft= feet 
NI A = not applicable 
ss = stainless steel 
~ = approximate value given 

Riser 
Pump' 
Intake 

Top 
Material Depth' 

(ft) (ft bwt) 

+2.0 ss304L ~17.3 

+2.0 ss304L ~4.0 

~ 
I 

N 
....J 
0 
0 

Water level readings recorded at pump oo 



-------

. . 

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

Static Pump Intake Development Final Final Final Flow Final Total Well Name Well Water Development Depth Pumping 
Turbidity Conductivity Temp Rate Drawdown Gallons 

ID Level Date (ft bgs) Duration (NTU) (µSiem) (OC) (gpm) (ft) Pumped 
(ft bgs) (minutes) 

299-E24-24 C4647 322.7 5125105 353.7 43 0.53 458 22.7 ~30 None1 ~1290 

.,38:-5 ,t;Q 3.t, zis8--- 22-:1- ~ 2 
I 

~6-40 riione 

299-E17-26 C4648 338.7 6/27/05 ~370 34 1.99 506 20.3 ~20 None1 ~680 

~355 17 4.91 520 20.7 ~18 None1 ~300 

Notes: 

~ 
I = measurable drawdown was not observed during final well development activities 
bgs = below ground surface 
gpm = gallons per minute I 

N 
ft= feet -..J 

N NTU = Nephelometric Turbidity Units 0 
I 0 

'-0 
µstem = micro seimen per centimeter oo · 

0c = degrees Centigrade ~ ~=approximate value given :< 
0 
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WASTE MANAGkMENT 

Waste generated b~ the installation of the IDF monitoring wells was managed using the 
specific requirements regarding waste generation as outlined in the supporting 
documentation. Wf ste included drill cuttings, purgewater, decontamination waste, and 
miscellaneous waste. The specific waste characterization requirements are defined in the 
Data Quality Obje4tive [DQO] Summary Report for FY2004 Seismic Well in 200 East, 
WMP-21109 (FH 2004a), with additional details provided below. 

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

I . 

VADOSE ZONE CUTTINGS 

Vadose zone cuttin l s were handled as described in the following section. 

3.1.1. IDF Groundwate Monitoring Well Network 

3.2 

3.2.1 

3.3 

Vadose zone cuttin s from the new IDF groundwater monitoring wells (C4647 and 
C4648) did not del

1 
gnate as a dangerous waste, were below the Model Toxics Control 

Act, Method B (W C 173-340) soil cleanup standards, and when released from a 
radiological perspe tive were placed on the ground near the point of generation on plastic 
sheeting until relea ed back into the ground based on field surveys. Drill cuttings were 
surveyed in accordr

1 
ce with Hanford Site Solid Waste Acceptance Criteria (HNF-EP-

0063). 

SATURATED z 9 NE CUTTINGS 

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

IDF Groundwater Monitoring Well Network 

All drill cuttings b1low the highest recorded water table were containerized in 55-gallon 
drums lined with ap 0-mil plastic liner. Drums were stored on site for final disposition. 
As of the final wal down, the drums were still stored on site. 

PURGEWATER 

Purgewater was co lected and contained at the well sites until transported to the 
Purgewater StoragJ and Treatment Facility or the Effluent Treatment Facility. 

I 
Purgewater, grounj water samples, and decontamination fluids generated during well 
drilling and sample screening were managed as purgewater in accordance with CP-GPP
EE-02-10.2, "Purgk Water Handling" , and 90-ERB-040, Strategy for Handling and 
Disposing of PurgJwater at the Hanford Site, Washington (Izatt 1990). 
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4.0 GEOPHYSICAL URVEYS 

Borehole geophysical ,urvJys were carried out in well 299-E24-24 (C4647) on May 12, 2005 
and well 299-El 7-26 (C4648) on June 2, 2005 and June 6, 2005. A Spectral Gamma Logging 
System (SGLS) survey wa I carried out by S.M. Stoller Corporation from ground surface to TD 
for both C464 7 and C4648 

A separate report will prov de details of these geophysical surveys. 
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5.0 CIVIL SURVEY 

A civil survey was perfo ed on July 13, 2005 by a professional land surveyor registered in the 
State of Washington. The pivil survey data are presented in Table 4-1 and will be entered into 
the Hant d W 11 Int t' S (HWIS) d t b or e orma on ystem a a ase. 

Table 5-1 Civil Survey Summary. 

Well Name We 11D Easting Northing Elevation (feet) 
I 

299-E24-24 C4< i47 574179.77 135459.30 221.223 Pump baseplate 

221.217 Top of casing 

220.483 Brass survey marker 

299-E17-26 C4t i48 574662.61 135025.06 225.135 Pump baseplate 

225.129 Top of casing 

224.430 Brass survey marker 

N otes: 
orthin and eastin COOi llinates are based on Washin ton State Plane Coordinates North American Da N g g g 

(NAD83[91]) rounded to 1lm. 
North American Vertical Datum of 1988 (NA VD88} values rounded to 0.001 m. 

tum of 1983 
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6.0 WELL ACCEPT I CE 

The IDF groundwatfr monitoring wells were transferred from Layne Christensen and 
accepted by FH. T~e site acceptance walkdowns for wells C4647 and C4648 were 
performed on May 27, 2005 and June 29, 2005, respectively, and included representatives 

. from Layne Christeysen and FH, including FH representatives from Geosciences, 
Environmental Co~~tliance and Quality Assurance (QA). 

QA Surveillance w~s performed during the drilling and construction phase and during the 
final acceptance w~kdowns. Aspects of well drilling such as waste handling, drill rig 
decontamination, cJ.ryller qualification, selection of well construction materials, surface 
protection feature~Jampling pumps, well identification and site clean-up were observed. 
The surveillance w deemed satisfactory. 
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SUBSURFACE i SCRIPTION 

This section proviI :s the generalized stratigraphy at the IDF, as well as summaries of 
field observations. 

IDF GEOLOGY ROGEOLOGY 

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

I 
7.1.1. Well 299-, 24-24 (C4647) 

At this well, the sand dominated facies of the Hanford Formation was encountered from 5 
ft. bgs to 290 feet , gs 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 la~er 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 fef t 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 ahother layer of coarse sand from 265 to 270 feet bgs. The interval 
from 270 to 275 febt 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 ~nterval from 290 to 360 consists of coarse to very coarse gravel. In 
this interval, the m isture content increased as depth increased. Sandy gravel forms the 
interval from 360 t 364 feet bgs (TD). 
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Figure 7-1 Subsurface Geology at Well 299-E24-24 (C4647). 

Well 299-E24-24 (C4647) 
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7.1.2. Well 299 E -24 (C4647) 

At this well, the sa1d dominated facies of the Hanford Formation was encountered from 5 
ft. bgs to 280 feet br5 followed by the gravel dominated facies from 280 feet bgs to TD. 

The interval from ground surf ace to 2 feet bgs consists of a crushed rock drill pad. From 
2 to 5 feet bgs, a lal er of intermixed very fine aeolian sand and crushed gravel from the 
gravel pad overlies fr 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 tjgs. A thin layer of medium to very coarse sand is found from 50 to 
55 feet bgs. The in3erval from 55 to 70 feet bgs consists of coarse to very coarse sand 
overlying a layer oticoarse 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 con~ists 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.j The interval from 250 to 265 consists of coarse sand. From 265 to 
280 feet bgs, there if 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 i ! terval from 355 to 375 consists of sandy gravel overlying coarse 
gravel from 375 to : 79 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 
Start Date: -">•4 .,,e;: 

Page -L of ..3_ 
Finish Date: 5 ~ lb· c,'S" 

. Well ID: t.t1C.4-:J. Well Name: ,.i~q. i::: .;1·'1- ~ 

Date: e) "1.j ,ie:: Reviewed By: l Lb. u);/rke r 
_Signature: ~ • ~ t I Signature: ~ ~ ? :;:'L? -

CONSTRUCTION DATA GEOLOGIC/HYDROLOGIC DATA 
1--------------~--------l Depth in 1----.----------------1 

Feet Graphic 
Log Description Diagram -~ Lithologic Description 

· , 

"G-~ •~ n.i--.n c. ... ({, .• ,,: 

~ 
0 -....r----'-------- ~ i· 0' ~ ,;!. 1 : t.+,i..\,\..&,d c-oc.lt, c\,";ll ~ , 

~r-''" 1-~j I C- '\ { " l ~~i~~ -'1
14<: . v,,;.l. -~) v-. ''-i..-L •. 1..,.,L, 

:'.I'·~-"::., •. 5 -, t. .,..,_., L_ J t"'-
- ~~·::~~;~:~ -.., --~· : '~'-"O ft:.,._ l. 
1~~~~~: . / 
... , .. -:,~·!"•~'I,. • . ~. -1-.:.::-~i:9.1-----,--_;_---------l 

J5"-r~~~~}.1----------------l 
-:.J. ~:--~~:·,~1-------------------l 

-~\~.:.• ::::-... -\?;t~i---------------1 
-\_:·\~::-

s~-: o·: ;·:. :1----------------l 
j • .... 1,,,1 - : _, \ .. ~: ~~--------------1 
: ~ . t); •: 

- ;. ~:-::~o.'t---------------1 
-;(\}i-----·· -----------1 
- ·: .: ·/~:·:~1---------------1 

?;-).-\\----------------1 
- ... , .· ·1---------------1 

'b • • ¥> ·' 

- ~ _:,;._, ·:,1----------------l -. .. .. " ..... , 
·-. ;·:. : ... .-:.: 
- ~: •. &t:: ."!--------------. 

IJ · •• ,. 
t.oc- :. ::· .. •:~:1--------.....;..,___ ___ ---J -~·-~ .. -~,~-.. ··, : i~~{f ;·1----------------J 

- :-... :· .. :·:~,·;.1---------.-.. ------1 . · ..... .... ,: - ~-~·, ......... '.-1----------------J 
: ... -.:. •·:•·'.:·:. 

1;.S'- ~:·:·. :-.~~•,1----------------J -~;.F~}\:.1-. ____________ ...... 
_ .. ::.:::· ... '1----------------J 

: ~~llt·I---------------1 

A--6003-643 (03/03) . 
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WELL SUr MARY SHEET 
Start Date: ~ ,q -oC: 

Finish Date: fl - ;tlc, .. <>5 
Page~of.3_ 

. Well ID~ l. .1-:\.i..~ '1- I 

Location: ii60 ~-~ ~ ol b .. _,. ~ 
Prepared By: tJ c:z_ _1 ~ ,., f\ Reviewed By.: L. I,. uh /d, #-- I Date: (, (7 /45 
Signature: ,Ill fh. (, tJ.,,. I 

Signature: ·~ "· ,.. _..;-:;, 

CONSTRUCTitjNDATA 
f------------+--"T""---------t Depth in 1-----.,--------------

Desc;ription [ Diagram Feet G~i;ic 

GEOLOGIC/HYDROLOGIC DATA 

Lithologic Description 

1$0 -}~\~~i\-----------------1 
. -- .. . , ...... •t-,----------------1 

• i · • • . 

-{?l} 
- •:, ' .. # .. r.,:t---------------t 

·:· .. . -. ·.ti·~: 
I ?,S"- :;::.- ·,.·:. i-----------------1 

= ;;~~[,-.t---------------l 
... ': ~ . :. .. ' - : .. .... •~ ·. •• .. :-----------------1 

~ .. ~·:: ·: :: ;:.1------------------1 ......... 
~ - :·:~ !· ·\..:~·-----------------1 _ Jt~11----------------1 

A-6003-643 (03/03) 
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WELL SUMMARY SHEET Pagel.__ofJ_ 

,Well .ID: Well Name: 

Location: 

Prepared By: Date: /, · '1 '()5 

Signature: Signature: 

CONSTRUCTION DATA 
1-------------.....---------i Depth in 1-----,.---------------t 

GEOLOGIC/HYDROLOGIC DATA 

Descciption ,Diagram Feet Llthologic Description 

i 
j 
i 

A-6003-643 (03/03) 
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WELL SUT MARY SHEET 
Start Date: s--;r~ - .:,5 

Finish Date: lP- 2--''t- (YJ 
Page_/_ of ..:L 

Well ID: l'·Hol.\ '6 Well Name: J't1 - f 11' - ~b 

Prepared By: N\ , ~ ~ C\ e I 'E'. Ge,. '("f\'\ I Date: ,-1-0$ Reviewed By: l I 7) • War kf> rr I Date: (, ~/4s 
Signature: A . ~,cl J Signature: ~ ,t:,,,'~ 

- I 

CONSTRUCTION DATA GEOLOGIC/HY0ROLOGIC DATA 
1-------------+---.-- --------i Depth in 1----..------------------1 

Description Diagram 

A-v 

,Feet Graphic 
'log 

Lithologic Description 

c> -+-14c-:,4,--4"".o.-::rA+---------------I 
0 - ~ 1 

;• .... .._ s \..c.d Y'wC" d. ,,..; I l ,......1 - ~•~, -~·. -: ·. 
. -;. .. · . . 

- :::\/.f.: i-----------------i 
- :. :·.-··· . : t----------------1 
- '; ;::·.: .. •,~:: i-----------------i 

~o - ~~//(i----- --------------t 

= ;/(\ti--------------
- /}// i------------ ---- -i 
- ·:: .. ·;, _; .~, 

4o - ~- . ;t , t'", 1----------------l 
._ :;:,:-.:: . . ;l•-,,""-o': \.\ .. ...C...,.J £:.. c ..... ~ 
- :~~·-<:: ::/: .. 
- ·:·.:· .:';.;., ~:i-----------------i 

-: ·.,· .. ~;•.·:.1---------------
... • ...... ··. - >:· .. :::·i-----------------i 

bC> - ._ ·: ..... , •• i-----------------i 
. .. 

- . .. .· i---------------. .... ' • 

- :: : ·.· ·:· i----------------
·· ·.: .. , 

- .. · ..... _/. i------------------1 
:- ... -.. ~ 

- :-: .. ;• .. •:.·_:·1------ ----. -. -----f 
~ - ·: ·=~-: ·=. 1-----------------1 

, .... .. . .. ·. 
- :~·\ ~::.;·:· 1-----------------l 

= ~/~)) 1-----------------1 
: l .~ .. . •. • 

J • - .... 
\C:0- :-:.: .:::~ .. :, •·.: ,·. 1-----------------1 . , .. 

- ., fl-----------------1 
... ~' . . . 

- .... .... t-------.,.---------1 .. .. 
- . ·• ~ :· > 

: .. • ;: .... 

- .... '··1--- ---------~--
... ·: ·:·-.·-= ; 

A-6003-643 (03/03) 



WMP-27008, REV. 0 

WELL SUMMARY SHEET 
Start Date: 5' - ,n-o 5 

Finish Date: (J- tc,, -cf-) 

; Wall ID: C q.1,.q..g Well Name: '2.C\CI ~ ~I"'? --z..-b 

Page .3...... of ,1_ · 

Location: '2.0t:> E - <;w o!: °F'll.~~ Project :ID~ ff\oni-t-eviV\C::, ~\ \ . 

Prepared By: (Y\;c.\i,qd e: . G..rlll'\ I Date: b·1·~ Reviewed By: l ,I)_ llk /k,,. 11- I Date: ,ho.t;~ 
Signature: r · . r,(:) Signature: ~ /4--'~ 

CONSTRUCTION DATA GEOLOGIC/HYDROLOGIC DATA 
1-------------r-------1Depth in 1----,---------------1 

Description Diagram Feet Gf:E!phic 
Log Lithologic Description 

f.f'1 '!D .1:04 l cJ.,. i',J,« :~ . ~ 
~4-.L-cX..· l-~.~,....:...::l =-_:a~.~i-1-W~Z-~.~-~l/~/ H•~~-~---,-. ~/. -j~. )'>P-l~.---~----~~-.¼--------------1 

.... ~ .... _ .... .,1; ..... -~'1 .... ,-':IA~l,::'1ua=,v;~._._:..,,·r:,H=·· ... c. •A/.._,.' J::..,N--',.' ~.\-,,.-=-: ,-,.,._-'k.(I)"" ; r,' H) ';; . ·/ 'I! . -;}(~·~1----------------1 
I llfi ~f-'-,;,- :1 I , ~ . , . , 

+i> 1,J'6 .o~• J 1 ) !,: ; : ; 1: I I · ?:,_: _~·-? 
--~--'-"--"----------+ [ I i/1 ' : V i;I ; - ,:/~:·.:.:.; 1----------------1 
1-----------· '. f'tJ ~'/ ). ' -::tf-:.~ 1-------------l 
1--,,,-------------1 1 Vll ; · J•i 1' · UJD - ~:.:·: .-.:1------------ -~ 
~ 

11 
:tJ) lO•JI\ dot- ~o~ ;ft/ ; . · ,~1

1 '. _·:·.:';-.:::·1----------.........f 
Lr..:L,l:,<.c ~,; : ,,, . ~ ' A i ~ ~:.\:>~:·1------------ ----l ~°:1r1J4i·~~-- ~_¥';'1'1_,F_,-.L------j , , , I . '.;; If ;/) : •• 

~l:drl<Jl.lllL.J:I:;!!' . ~(....:_------1 • .. !ll_f-,V _i !_· . 1/l 1_·.,,i, i,; · . :-;- · . : · 

~~ v~' ~- .~lli.0-(~' • VY ) / 1 ; 1/( v, ! _- ~_)'.:.:_.:,·· ..... __________ --4 
1--""-'::.><...L..:..l.L---'-'-''-'<.!..~---1 . ' µ,.µ. /· r , -' ' Vy/ '. [ i\,i YI I .: :· _;_: ~ 
1----------....;._-1 , 'r. ;J'. . I ,I : V:Jr . lbc> - :· ~: •-1--------------1 

; ( ;; ; . ; 11 ' ,, ' ) ., ... .... , 

t--:----------- ' Vil,1 ; ; ! "V/ ; - ·.: .. :·.: t-----""---------.--1 
,.{" '1:0 30\J I :_ ·,l;\/jt -i-i---,. ! ll i,/ j ! : · -,· .. 1--=----=~.....,,,-------l . ! i ! ~ JJi ! - ~ ,· : ~·-::..1---------------
~i'NIPQ.. d.oP.l '"" 1 I · 1 l '· i i Ii: n : :- :; ::; l,1-!:::.··~~:~s,. ~•=:-.:kl·' \e:11012!31.,..:!C.~--L.....~.:;.,~1\~•dL_--l .._._=>-L,.,,,,.... __ c,,.-~;..,.u..--KC ....... L..-.-~ i 1

11t,Jil1 i :1.rn1 i - .• • •• • ••. 
I ,.,_ ,_ 1· I - • . --, • : iti'.J. -l ' r/1. ) • •• , • • 

r·~:ca~:.....~-~;,..Ll.'"LL1VIV:!:\J~1F--<·--""-. ._.--;'\--
1 

---l ;:r t i) .i : VlJ t - ·,:;-=:_;_ ::1--------------1 
1--·---)'_ ,_✓· .... 6:::i::..l,.._0_-.... ~c::..•.L...L.I IV'ic..JIU~;\.o __ : Vy; ; ! ! I ~ l 1 . . .. I , '/ ''; " •A_ . 190- :·.-:- ·-· . . -------------
t--------------1 : Yi1 :; l ~ri! __ :.:~;?.::1---------------1 
1-----:-----~--------I , Yti,4 · ~r; · -;? :~:·t-------------1 
Al\ .d~ aYP ~"' · r:., -1 • ; 

111:A . · ··• - . 
i-:-~.._et_,_:f..-=>91ne.~,I.a.,,,,w..,___........_aro ..... u"'""'c\'-----1 y1 : ; ) ~i~ : ~ -~:_>;. ·:=-.::·------------1 
<:>lntare.,, v V 1~v ·1 i - :3:·)::~•-: 

i---....._..._""""""' ______ --1 · ·, , ! • J:;1 ' ).OIi - • 'a:-. •·1------------,-~----1 • ·: i : ; Vy:li : .• .· • •. •. 
t-----------~ ' : ' 1., 1 I I '1 - :· ~-· -.. . - : :; :_ 1--------------1 : I/ . ; '? ":/ A ' 

V, ;. ·~ : ·•:;)JI ' - :?~·_;: --------------; IN I .f :.;::.;.·., .. L(r" r.C¥;itt11 1 V ' · •· ":i.11 1 ... . . 
1 J VI ; '-',/I t - .:-;: t __ :1--------------

iWLAt; (UkJI/Pa fr'DM • 1 ,f :J :_:; ,.,; ;) ,. ·· ·· . :• · 
' V l ~ / . ' - : ~.-: •. , :{•. 1----------'----- --

,__CV~r· .... 1u...._N..._A _____ --l .. 1 •./ , 1 _'. , ;11
1 

._ 
I ·v •r / ~'10 --~•.:..:::•,t---------------4 

(;- ' ' ' ./· ✓, • • • 
; f,; ! : / 'A. - :t/. \ 1-----------------1 
, '/l_, ~ j). . , • •· r-----~--------1 .• ' / - 'I,, ~ ' • •• 1---------------,--l ; 1/j ; . , I ·. • - • • ' 

.-----------1 , 'r: -/ , .• _/:.,, . 
. • ,, I ,.f 
' / .. , : . 
I" l ..._.'J I 
11/ ,:_ l//1 

A-vi 
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WMP-27008, REV. 0 

WELL SUMMARY SHEET 
I 

•Start Date: 5"-~3 - oS 

Finish Date: (, -~"I-Of> 
PageLof~ 

Well IP: C.~1:,4-"i. Well Name: "'l."1\(\- e: r, - '2. :(. 

Location: "1.c:,o .. &. - ·s...l o..(:' ~'1tl£)(- _ Project: :fDF ·Q(\ on\~v•~ ~\ \ 

Prepared By: QC\,c I,, ae \ e. dv""' Date: '1- 7-oS Reviewed By: .l 1 /). u J,J kP #- I Date: l, htJ/4.s 
Signature: · ~ Signature: ~ ~~~ 

CONSTRUCTIOt- DATA 
1-------------+----.-------'''-----t Depth in 1----r----------------1 

GEOLOGIC/HYDROLOGIC DATA 

Feet Description 
Graphic 

Diagram 
Log 

Litho!Qgic Description 

~P'o~ 
- • o-C, A•·t---------------1 

~,,.,o~'✓.;,-~..,....•O~ - .0•····----------------1 
•":~0· 
-i~\,~--------1 

'300 -~t&:nc.,2.~'• tl I' ..l ~ :-.re\ 

1-

----------.----1 i ,' ,1r~ 1:· . ~ f,.'] -gi~~.;1---------------1 
I' - ·• ooo1----------------l r i l ~too 

1:i>r: I :(JI -fS?~-------------1 
·,'r 1 ~j, 1J -~~:---------------! ;~~T--~'~, ~C.o ~q~~-----------____ _ 
~-~ T ~> -~~ 

i< l >< o•/~ 
l<><r: l >< - 'O ~--------------1 
,< >< 1 1., )I .. .. 0 'cef:6. 

i< , r,)( - o·o ------------
~ ~- I ~ .. /- 7 ~6.-~. "h3•"3Ss': 12,~~-'~ 'E' IN'""vc.l ' ' "'.::!:=. ·t• 1• .... - ... u .. ' .. ~ . . . '=t: 1· ~·6 C,. · Jtl=: · .:. :d ~~- :.~-il-----------1 
! J · :\•tj.' - g;~ ~----------------1 

1--------------+---1 ¼J: ~~.·:f •i> ~ C 
: :[ !J-1 = :'f' · -_ Q. o0ho_.1-----------------1 

' 1'·[: -~: . ("-} 'lJ'" , . •;• i j ·-:oao: , ,.., , , , 
i •,l f· , ·r. _ ,··p·_··o•·•,.,.,._ .• ,. ')SS •;-?~ : Kr.Nl_old E ~ a.,-- 11tl t--------- ----+---1 l "·Vr-: ...._. tr•r I r;.,'<"l 

I :J' ·-r•~ ,(1 :; :·G?:bi~ 
A-6003-643 , :3/03) 
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Wl\.1P-27008, REV. 0 

WELL SUMMARY SHEET 
Start Date: 5-'2~-os 

PageLof~ 
Finish Date: (Q -P-.q--o~ 

Well ID: eLH,q.ia Well Name: "2,;qq- £ r, - -:2.t. 

Location: ?.~ ~ - c;;w o~?~~ Proje~: '.!-or=- l'flo1', ~.,,.,;._ u~\ l 
L, /J 

., 
I Date: 0 ./20/4.s-PreparedBy: ~,&.«iel £ . (1.v:M · Date: • r-05 Reviewed By: l,t,k Ike rr 

Signature: 
jtt)) Signature: ~A;/~ 

CONSTRUCTIO.N DATA GEOLOGIC/HYDROLOGIC DATA 
Depth in 

Description Diagram Fe~ Grapttic 
Lithologic Description 

Log 

'l 'lif ~ _,_ 
3.1, .. 

: ., .. . _•'. ~ ~. :;:c~f;~ 

'.f" ·= i,, - -,:aa;o:ai ·:~g,·~ .o'h='a•: 1~ .. ~"= i,'nc .. u •t' ,..11411 """-.;cl :.,, r - •.:'000° 
\r);, ,o~ - ., . : .,· ;:;,::: . / - ~v.l~: 

,(~· I l · .. · . r>-: Cf 
~- ~ t::r . • 0-,oO~ 

·1' · 1• +. • - t)_o"•o 
·'J,~ •1°11 \ 'R, ft• ..1..\ 'E.' n .-"c \ 

'/-j-1,,.. •: ~ :o~~~ r l . 
';&.- , , 

,, - . 

- Q \ \. -4-..-:: ... ""' ,...,,._,;.,. { °''' - 11\\'\-~ ... 7R'~ 
1) ~ . -

-7( b If .d\lo.·\ . . u,1.,.\\ ~Vll'D)/~ -
..er-._ borc.-\...s:.\e -

-
I 

-
-
-
---

i -
' -

. . -
-
-

-I 

-
-
-r--, , -· 

-
-

j -
-

I 
I 
! -
I 

I I -
A-6003-643 1):3/03) 
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WMP-27008, REV. 0 

Appendix B: Borehole Logs Sheets 

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

Well 299-E17-26 (C4648)- 5 pages 

B-i 



Well ID: 

'.' Project: 

WMP-27008, REV. 0 

BOREHOLE LOG 

Location: 

Page_j_of ~ 

Date; 1i" 0 

Sample 
Depth 1---~----1 

Sample Description Comments 

(Ft.) Type Blows 
No. Recovery 

0 

. . . 
• • .. • • 1 ~~......:~~!2..:1....:~!':aifa:i!!~JL.G..t~~~.2!~~uu..-1--.t10.._a~~u:.~~~~--l ·.,. . . _,01-

/ ::,.~ / :1---JIIJ-.U~lt.L:U:..-'Z..,P.:SU~oL..1.;:....!...;'L,~!6;l.J...l,!="'---+---------,--------I 

t :~/:_~1-.c:;.._...,.._...,,."'-'-~"'-"""'"-"""o...:;"""'"'"-L-l"""'+-w-t-.~-"T"'~+--- ------------l 
:·9: : • g · 1----'-'"""'"""'"--,<t'~CU.--l,<.Lol"""'-...... L.L;)...,M.,::;.;"'--'..,;:.,,,,_-1-_-----------~ 

\\1•tr-''-"---..,..LIC""'"...!-....I.J<=>,,i._..."-"'c=...>.IL_..""-"<i.::i?'--"'_,,..._,.._.'-+--i-..,;.:'--......::..,.:...:,.,,':/-,:J,:uJ..:,."-"'~,.._-~ 

• • ·• r -·:·•I---...Ji4c~~L~r..t:~~:l.':!i.~!!z...~l.L~'.t22,~~o,/..-----r------l r{-::/ .. ·~·:::· 
. · .. •·· : · .. t------::-:----------,--,,-....------'---+--'"-"'---_11-L' ..... +.Jc.J.J"""..,,.,.__-=---1 

.. ·:·· ~,~ ~ -..:· 
. . ·. • . . i-----------------------r--+---------------1 

. :- • • ' t-"""--'-=--4-=--'----""""'-'<..l:>l>o""-~4,Wi<U::.::ZS.....C. ..... 6.C4-'LJ--+.:0,'----'4Jl::....:~J!ll!U,,~LU,-..:,_-j 

Title·: 

. A-6003-642 (03/03) 

B-ii 



WMP-27008, REV. 0 

BOREHOLE LOG 

WeUID: Location: 

, Project: .Reference Measuring Point: 

Sample 
Depthi----..-----1 

Sample Description 

Group Name, Grain Size Distribution, Soi! Clas_sification, 
Color, Moisture Content, Sorting, Angulartty,i-;Mmeralogy, 

Comments 

(Ft.) 

Max PartideSize Reaction to HL.I 

·:·· ::: ::~:1!--!-:i~S:..'--!;:_!Lll!.!~:,ctioC2.IJ.&l!~~J,,!!!~~~=~""'-'4--1--..L4-112-A!li:a:l-lo!!ia.U...-\..----I :....;·~- .•;--: ... 
•. ... ,._ • O · •1--__:"""""->.Cl....lli~=~=--"'-''4-_:::,""-"::,,:,;._x.,,._.=.a..:;.;'---+--,--,---'=;u.JL:~----~ • •• ·•· . •• I 
:·:·:::-).~•µ1 IX2-..I:L..Z!b..~~~..:!ll!..-':Ol!:Sti.~~~J_JX2-.bl¢t:.b....;J..~~L.-!....--l 

, ·: •• ~: I 
-~:·.::: :: •.:li-i-------"-"'----'---------'------.-,-+-------~------l 
:•.: ·•- ': ... . •. µZlL__:;UI.--P<'-'--"8.&ili~~,!,,c...!:lii~l,.C!aJC;!ILalJo!oGl4-l.J.4--:JS<~Ji!!W!W./J.:SU.ILl~,<!..---I 

::~ ;·_;·,: li-1--------------------,-----,.-,,--+--------.-------l . ....... ,o - ' -.. ~.aa..-..L::..-4-..................... u.><...., ..... .:::.._.,~:l,L;"""'_,,_"""""'=..U-'+--l--'-'---"'i:µ:"""!¥-JL1.l~"-UO..'-'-~ 

.· .. · .. ! :;o: lf--------'Y,;11"4-""'u.a-lWI~-----------+------------~ 
~ ... ~,11 ·• • • ~: 

l~i~li-l-------------.------=-----1--------..-------1 

---~~~:·~~;-:1r'~---------------~-----+--------------l 

§ii~11---_..'+-~"""~-'-.E0""-'"""'+""-"""'4L.;~,:---,-----+-------.-------'-l 
... •· ... .,_,._ ---~-~~----------------+-------------.: ~ ...... : 
.· .. ··. · .... :~t'---r-----~------,---------:-:-...t---------,..-'-------
';· : :. ~ ~ .,l+l..,_1"""1 ~-"--"-"'--'-='-=--.;..,_;--=.-rz.__....""""c.;ll'-;C::U-'-6,,f-L-"""'"--"'i.LJ"'-"~_,.,_=.:_;,:.;=---1 

... -;:--, :,· .,~J+l---~-...U.A.J,;::U...fiZ.+.J.~~L.;;Z.2.Ll~~'-,-----+----,-,,-------.-------1 
~;_::_::(: ;· :;:1•+ -'' a.!-,..l,.~4,;lg.._._....lllWl,£,.II.J=~.J-'~=...J,.,.:l..L-----+..!.!:,:,Jt. _ _J.i.L!.!I.J4 .. .!loi,.lJU:.t!.--I 

•;:~:::,::: :.,,l,...·------'=-+-="-"'=s..-=::>:>.LC.l""--11-"':...I..LQo,l-~~--+-------------.1 
••• ~ - ~-•• 1 ·::.;::~;:~~::~!+. -------.----------------1-----~---~-----1 

.., ___ .• ,, •~C>l.--'-"l!....~l,:-...!.._.,..'-"!-........... ~ ......... '-li-J...l..-'-----,---+-+JcY.:......-::uAJ4_;_~,-!l<~~....;i 
,# • "'~' .,. .. 

lili--=---------------------------"'-o~------1 
;!~.-~;::--::HL=-->=-4C+;;.<--:....i"'-"'...,:.uoul!j0----"=ooa.-1c,~'-'-----+-+.:.1.>"----'<:Ll::L114-==..._,,"""-..._--I 

~~{t.?t+-----------------------+--------------1 

iJ{tt;lt-_--.---'=f~P""""'-"""'""'c..u::....,..;:,,:..a<.~L..:'-----+--=-=--..-----------1 

Title: 

Date: Signature: Date: 

A-6003-642 (03/03) 
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WMP-27008, REV. 0 

BOREHOLE LOG 

Well ID: Well Name: .i,ci • E 

Reference Measuring Point: 

Comments 
Depth 1-----.-----t 

Sample Description 

Group Name, Grain Size Distribution,, S:o[I Classification, 
Color, Moisture Content, Sorting, Angul!lritvCMineralogy, 

(Ft.) . 

I 
Title: 

· Max Particle Size Reaction to HI I 

., ,:•,:,~ :-. 
.. ::· ! ~ ;: ;' 

1
Wl:l:CL:.l:ll:l----l.:t:.L=-=::!Y2.J.:!i!:!~.:;Jjlol!!!~..L:;:a,,.L.. __ 4 _ 4 ~2....:-,!:!LL:U:tµ!C'l&Jlll!!!b.!...--l 

:· • :t:.':/ 1--· -------.i4oi!.;/-~O::...U.:...C.IL.L..J-~ .... --;,6.11C:1.L!..4---=--------------l 
'·-~ :~. ~··, :. ~;· 

! • ' ' ,• '1---,--,-------,,------------r------lf-c---,,-----,,---------I 

.. :-: ~:-~=-~~1-1-............ ....:.-.,,---4"""'-...... ~=-~=='--..P_U:-.....,6"-----+-"'~--=...., .... .,..,uz,;=z.:....~ ........ --l 

l!i~ll-'---"-'------""-:1"-'"""".U0-.,...<="-"""--------+-,---...... ----------1 

··~· ... ! ~:. 
,_ ... · • . •• l--"--'-"'---4""'---'~j......;:;..;:,CS----..:g,~-~~----~ ....... --1,,...&.,,;1-. ..... '-.;,u'-H-.;:<Z,...,!,S..'"'--f 

: _: . . ·::•~_l--ill------l~S.C!IJICIJLll!!<.:i,....:l!i...,s;&.lllr.lil:;:)lL.l,.:::::..,;i~ca.+-''-4-------------.;j .......... , ;~:\{.:J.""'t--.,-------------,--,-----=--r-:---+---------r--------1 
, .. _ .. .. : · ··,,i--61i!C!......:3::0...Jd0:::a.:...!--~~-idl::::lll.lR:l:UI.Llilil...:.;:l.G.w~l,,,'!;t.i~~:L--'4JA!lltjJ41:U,.~!J....!..-l 
-.'\. -:· .. :· .. ~ .. 
f~?}{ ...... _________________ -..-----+---~~--...-.------1 

Date:, 

A-6003-64210:3/03) 
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WMP-27008, REV. 0 

BOREHOLE LOG 

Well ID: Location: 2oe 

.'Project: 

Sample Description -Comments 
Depth 1---~----1 Graphic t-t----~--~-------------1-------------1 
(Ft.) Blows Log Group Name, Grain Size Distribution, Soil Classification, Depth of Cas_in_g, Drilling_Method, 

Color, Moisture Content, Sorting, AngularitvtMineralogy", Method ofDnying Sampling Tool, 
Max Particle Size Reaction to Hi I Sam ler Srze Water Level 

'IO 

,,o 

Title : 

A-6003-642 (03/03) 

B-v 



Well ID:. 

.'.~ r.ojec;:t: 

Depth 1----..----1 

(Ft.) 

WMP-27008, REV. 0 

BOREHOLE LOG 

Location: .2oc f 

• Refer.ence Measuring Point: 

Sample Description 

Group Name. -Grain Size Distribution, Soll Classification, 
Color, Moisture ConJent, $orting, ArygularitvtMineralogy, 

Max P.att1tle Size Reaction to H I 

t 

Reviewed By: 

B-vi 

Comments 

Date: 

A-6003-642 (03/03) 



Well ID: l'H,4 ~ 
Project: .,,. r ~' \-or. 

Sample 
Depth --------l 
(Ft.) Type Blows 

No. Recovery 

\0 

l,o 

WMP-27008, REV. 0 

BOREHOLE LOG 

Location: · oo 

Sample .Description Comments 

A-6003-642 (03/03) 
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WMP-27008, REV. 0 

SOREHOLE LOG 

WelllD: Location: 

1Projeci: Reference Measuring Point: 

Comments 
Depth f--~----1 

Sample Description 

(Ft.) 

::.:.:~:~ ..... ·.\ f j!il-J.:,.__:...:..=::.....;:........:==-..:...-'-"'=:...::::....<.;,..___.=,..........,ez.,__-1-=.:::...._..;:~ ...... 'l-'~=a:...::=-...,__--I 

~:. . . ... ··~1--------""lf.-.-4"""'"""'::....l;.,....:=.t..w'-'=:s,;.::>ll:z:o.a......J'""---,...-4-~-~---1--~----1 
; . ;- · .• · ·.: 
;: ~-::; :{:'-'-----:::!..!..2.i~~&.....1!~~~~ifi.....l;:u1:h~lc:l_J.2._...f!1£!~rltllf.~~---l 

·: .: ~,;,;•• • ..-: 

:: : .. ·:: ;•t---:--::-----:-------:--'.r...----+--~bl;:r--r-1'-:---r----i 
•. :· •• .•. , . "1-''-J.---''-= ....... _'----'..q"'---=<.;:,,...,... ...... ~~=-:----+-"-"<.Wil""'---"' ....... "'-"+-l>l1"=-=----1 · .. ... ·. ' · ·•. . .· •1-------~-=-...... ~--"-=~..__s.,e.:..._...::..£..Sz.:l!:.il,,.a.y ________ :..._ __ --I 

t-?M•·:---------------------+------------1 

.. :.:~:;;:· :·.~. 
l~1{~-t-,- -----"'+-;;;....;~.,...,..'--.W..:.....,= ....... ,._-__,,--+--,---,---------I 

A-6003-642 (031ti3) 
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we1110: c,, _ _ 

• Project r :P~ 
Sample 

Depth 1----,.-----"-1 

(Ft) _ Type Blows 
No. 

WMP-27008, REV. 0 

BOREHOLE LOG 

Location: J_pe, ~ \ 

Refer~nce Measuring Point: 

(i~t(H-''"""--J..fll-+.....,"--''---'===---_.s;.=;;x_-t'r;..<-lq,,<----+-'-'-"'--"''f-UJ'"-""'+-'c:,.a:"-""c,e,_-----l 

:Jflt~1-----:---------:---~-----,,--...-:c-t----,--,----,-----

Title: 

Signature: 

•• : : •. •• ~-1-ts=;__--L-'""'-.,!,C,li~='"-:-,il-"""-':.::.~~--..... ~~'-1--=-:--'-:----::----:---:------l 

?\>::1-1-:1 ======~~~~===::=:::::===~=========::::~~:=~==::::::~:~:====~ :·} =,. ~.- ~~= ' 
.:.~ .,;i,1:1--=l.,.1 ...,z,__&;;::c_..:..1.;;:;,..._;..--a_....~---=:JJw...:z.::::::.:,.._.,......,i;a.,.~<-+..,__,.::...__.Ol,Jl.-"'J'4-£&J'-=:.:..c-----l 
:b,·•:l;: I 

,::...- .. • .. ;~; 1--,1-____ _:c.:;__.L+a....-.~:µ.~.._-,,---.-----+---=;.----,----1~---.-------l 
,. ti .. :, ... 

!:.:·) •• ~;.:."; j·!l-· --,L=.+41>-4-~L--'----"><Ss.rQ.J,_µs;,;.=~,-L~----,.,P,..~..L..-.J:ll;lS:14,.:j~=-::...__---1 

::;
0J::~\bll-+------'IJ./-..lL!:....:z~i:::;,,;~~~~~L:.:.L-•'-"----------~ 

".'ti.'! ....... :-;.•, :.~ :r\'1-· +----,----,-----,--,--~Hr-----------,----:,+-,,----,-----:---1r----.-----1 

::/·: .= ,:.1-+-~--'l-,:,..;,.~i-='-"'-"--¥'-""'"'-"'"-"--l:::--l'~C.::....L-.~---,------r--------l 

A-6003-642 (03/03) 
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WMP-27008, REV. 0 

'BOREHOLE LOG 

Well ID: Location: 

'Project: Reference Measuring Point: 

Depfut---.-------t 
S;ample Description 

(Ft.) 

Title: Title: 

Date: ~ Signature: 

A-600J:.s-42 (03/03) 
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BOREHOLE LOG 

Well ID: Location: ~o 

cProject: 

Depth 1-----.------1 
~mple Description Comments 

(Ft.) 

Reviewed By: 

Title: 

Date: Signature: Date: 6 /4 'OS 

A-6003-642 (03/03) 
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ppendix C: Well Construction Summary Sheets 

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

Well 299-El 7-26 (C4648) - 1 page 
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WMP-27008, REV. 0 

Start Date: 5"~q-o_.,-

WELL CONSTRUCTION SUMMARY REPORT Finish Date: 5. ll.· o~ 

Page_Lof ___t_ 

Wel!ID: . />fW1"'1 Well Name: i4t'I-E.,,.. _'.".lu Annroximate L'Odltion: .2.~ E..._..J. C,11.> . .-2 Ve,..._ ,.., . 
Proied: • :t 't>y V\A.o ... ,~ ~A.,. r •• • wcl\-. Other Companies: ·fit J. 11.,4,u. 

. Drilling Company: · )_ ...... /.1 _1) L•. Geologist(s): /J, 6-,wlv.., ~.c.-,._ I&.. lt-il'6.t-l 

Driller: A • ll\l11;.u.11 \ ~ f) . ~cL,., License#: ~J' ~ 
TEMPORARY CASING AND DRILL DEPTH DRILUNG,METHOD HOLE DIAMETER (In.) /INTERVAL (ft) 

"Size/Grade/W>s, .Per ft. Interval Shoe O.DJI.D. Auger: Diameter from to 

4~r•n..l i..!I /. -"• _(L_-~ 'IK"I ,;y"' .. Cable Tool: Diameter From to , 
--- ---- Air Rotary: Diameter From to --- --- ---

---- AR. w/Sonic: Dlameler From to 

-. n -. • .-.,,·\ ti ~ / I Diameter From~ to~ 

' Diameter --- ----· From to 

*Indicate Welded fW} - Rush Joint (FJJ Couphld (CJ ,& Thread Design Diameter From to 

Drillina Fluid: At< 
Total Drilled Oenth: 2;.J..JI , 

i' 
·Hole Dia @ TD: 4 '//. " Total Amt OfWater Added Durlna Drillina: _,J/,4. 

-Well Str'ai!ilftness T~tResulls: ~ .... 94 / ~, , .• M< .:... J ~ 11,4';1). 11.2'1.J Static Water level: S:l°A .10 ' 1,cJ Date: - :.. ~..- .;. -,-:2:. t>·S 
- . GEOPHYSICAL LOGGING -

Son«- (type) . Interval Date Sondes (ty!H') lnte,val Date 

~-.i-·h-.\ ti.-~. _L_-~ 5/il/0'6 -
I - ---- ·--- - ---

- ---- --- --- ---
COMPLl:TEO WELL 

:sla/WtJMaterlal Depth Thread 
Slot 

Type 
Interval 

Volume 
Mesh 

Size· 
_,,. Annu..--.1111r Pack Sia 

Jt tl ,cJ... ":>°'~ ~j~t- i1U1, ~'-~' ~Jlitn .,J/A- l.!I ", ,_ ',,....J,. ~., (),.r.1,_ ~-~ ~{"i... ... 10/2,. 
,., .. ~ .. JJ'illl,. <,--. ~¾' -~ •e,;- ' ,-~2e" ( __.l,4-I D. I (\ ,,-,n. J ~-~ ~ L ·'~ 

ij.,," 

J./'lf ~"'• ;f ~~'(.. I'd~ ~·-~ cuo... --,,VA '·- ·,.J._ .... 12...L. .. -~,, ~- \\ .',' le\ lo.....t •e 
J 

. 
?,.,..\ 1 ..... t r .... ..,,,.J LJ ~-~ .°TL~ -tJi-... -

/. •..• P ..•• t-.•. l. • 
. ., 

1-L-: -'1J..-- l~-_JL_ 

OTHERAClWITIES J:l " 
V 

I AQuifer Test: Date: Well Decommission: Ives: I No: I Date: 

Description: Description: 
-

WElL SURVEY DA TA (If applicable) 

Protec!ive Casil"l!l Elevatipn: 

WashinatPn Slate Plane Coordinates: Brass Survev Marker ElevatiPn: 

COMMENTS f REMARKS ··--.......__, 

'.? ..... ,,, e.,,h n .,.._ ,ll__ ... _l • - • /.._ ... d! .c.~.">- 10 2..1• ~L .'.2.. 7/tr-. (,n c; .... .,, :tl.i .. _,.,~ '\., Se.ir.)_ :;l\o.o;l.1 L.L(~ l .I]. 
tP,, .... , •. 1.~L .I - .n';ru, -;1,~ •• ·f/11

11 <;.', ~,l, 1.-tt"J • 1Y ~oit h-1, L • 'T.,,L L-., U.. ',,, Yil."'lil' •..._ ~'\-!, . .... , 
>:.. .,\ v \ \ •-~....... e,, ,e...u -;. " 6~..i.cr•·• - L. -.-; "', ~ I ~~,.n o.-.l. ,,..a,.!.•,~ . ..,_ot '1'1t'1'w..11 o-:~ . 

Reported By: TIUe: ) 
Sigr;:t.11 T/2. 1 /' J Date/ ~~) 

O. ·~ .doh 6~,... re..+ .~1 .. , -J5"!,1, . ,, ,ti Tl\ 

J. V V 

A-6003-658'(04/63) 
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WMP-27008, REV. 0 

. I ~ Start Date: 'S"-~ - ~ 
WELL COI STRUCTION SUMMARY REPORT Finish Date: b-ic.t-()0 

Page I of I 

. WelllD: C."1{, '1 ~ Well /Name: A'ltl- lO - ?..k, Aooroximate Location: )..00£_._..,\ C.,w ·ot 'v, co,,/ 

Proiect: "T_'f) ~ IL\A1, ', ~ o·("~ ,.CO '\ l "'ll. other Comoanies: fH bi~ 
Drilling Comoanv: l.,.O..Jl,\,L tL..r~ 1~, .......... Geologlst(s): N. B.wle.') L . '%'rd>'-'• ( 1-tu-l I \I\. (.,_"'t>.,. r ' 
Driller: A. ~-~- .t,~.WAI luJ License #: ';';';ti ~.:{j iZ.. 1-\~usol,J 

TEMl'ORARY CASING AND DRILL DEPTH DRILLING METHOD HOLE DIAMETER (in.) I INTERVAL (ft) 

*Size/Grade/Lbs. Per Ft Interval ~ $hoe o.D.n.o. Auger: : Diameter From to 

4 11
'x'.t." O. ... hililll f..'i .• ~-~ 'l'/2" /t:,'/," Cable Too.I: Diameter. From to 

. I 
Air Rotarv: · Diameter From to --, - ---

- !- . --- A.R. wlSonlc: Diameter From lo 

I . t'Y.•ul .U,. . .....o.f Diameter~ From _g!._ to~ 

-----1- . --- Diameter ___ From to 

.,ndlcate Welded (W) - Rush: Jolnt.(F/ ) Coupled (CJ & .Thread Design 'Diameter From to 

Drilling Flukl: A:.-r 
' Hole 61a @ TD: 9'/,.'' Total Arnt. 0fWater Added Ourina Drilling: -.d,4 -Total Ori.lied Depth: m, 

Well -Straiahtness Test Results: ? ,<l-.C::·•tA l:o--u-05 · Static Water Le~I: ~ :i kl4 I .Date: ">!~t-nc:.. 
I GEOPHYSICAL LOGGiNG' u 

-
Sondes (type) trjterval Date Sondes{type) Interval Date 

~ ... ,iir ... t /4,.t,AM,.. -Ll -_}1L_ ,h/01 Ii ,di.lo-;; . 
\ I 

(_ SG;i.S) __ 1. · __ I I I . - - - --
- . --- ---· --- --

I COMPLETED WELL 

Size/Wt/Material ~ Thnlad 
Slot 

TyJIII 
Interval 

Vol...,. Mesh 
Size Annular Seal/Aller Pock Size 

1.f'' 1:9 ~"IL½ s .. ..,,., m,cx., , -m.c .. ' r: 'fgo JV4 ( nl.<>~ .. -'n Q.\ l ra C •. .J 3':t1.oi' -~ 31ti; IQ. 1r,. 

~·· :so 10-:u:, i.tcrf ~ ..-. :~'-~ II IJ~ "0.-<L.. .. •'-, V.111,-k. ln.10' . ~'101 1 
.1. 13/., ,, 

1'1-.-ro ~~r,'~~ I• 
... .., 

r-,.,..,... vi r.. :.,. _ Yi~tn~l t> Jl:.lL . ~ -io' \·\0 tillil L S. ~ C"'-111 ,A/~ 

;/ . Pm~,., r.rrl t~~,;J.. · o . l(. (q' 5 
I - --- ---

. I OTHER ACTJVmES 

I Aquifer 1'est Date: Well .Decommission: Ives: !No: I Date: 
-

Descriotion: Desc:ril>tion: 

WELL SURVEY DATA ·(if applicable) 

Protediv~ Casino Elevation: 

WBshington State Plane Coordinates: Brass Sur:vev Marker Elevation: 

COMMENTS/REMARKS . 
' I . 
Reported By: ; R ntte: Si9:J1Ril A - -8_; .. Wf~ Date: 

1J.Kc1wl.v, \-kNMf~u .1 &ie•la,/i~t '(uk,, lo-~7,.<)S · 
I ,J r V ~/ A,6003-6$ (04/03) 
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App ndix 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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WMP-27008, REV. 0 

WELL DEVELOPMENT AND TESTING DATA 

Well Location: 

( 20c. c,-.,~ Sw o,._ ?"' 
Reference Measuring Point (unless otherwise noted): TOP OF OUTER CASING (TOC>-(_<e ' 

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

•· Startirtg 

Pump Start 

Last Recorded 
Measurements 

Date: -1,J/Ps., 

A= -IJ}~---..::..J.1"1------

B= -NIA-__ ..._,,....__ __ _ 

Current 
Measoreme ts 
Date: .; •·S 

iil.i-: -

B' 
4\.$ . 

A' 

llal 
A' = --=~:::..c..-_..e:Z::,.,_,_1/..,_!_'_ 

-'-'-=c..L.--+--==c..,>,<._-4~~~::.=rC= __ -~µ/,~A~---
' ( 

B' =_...,~cc.·o~o-'-----

1. oo C'= -------

COMMENTS: :zti ,1 '(7~ 

~---___,;~~~~i...;..;..-,i j 1 . 1"' I h, l.,iJt. I'\) ""ft ~,., = v t) 

tit'7t ·,v.\t~-Jf>.\wf-fv;.,.._~ illt:w@; 5$1 .. S~ 
1•h~ ) 

;epared by (print name): 

. \. 
Reviewed by (print name): 

L I /J . cdr,( /:e p-

D-,16.w~w\o. ~c~A fib hh~ · o \ 
1 

R<t..weii 1 ~ ~ 
~+,r-J--\er.."° ~ 1-o 0

\"'-tY12.~k_ ~low.,..,._~ 
~~~~"'-· 

ir J.., 'T,l o..)4.",V1. - flow , ... ~,1..J..e ~5te'tf~ 
~ ~ ~ ''"'1 - -rv.~t;~\ ~D-=- Jlt;3~ -ktho:,.~y,\,@.m.'5li 

i?T1);,.,.) ~w\rv ..-e C...-dlc..li,(!_;'tc-:,(: ll-02> J -~ VC.'<"'f ""r ~d:t 
- 'no~'-b ~~n~ ~ (.\...Q.1.,1.L. \Jq\_-.r~~~tow ~ 

\J-'1P_.~,-=,r•5\...\_ < ~ . 

Signature: Date: 

,. 'l~ 05" 
Signatu~~ Date: 

6- 1--os 
A-6003-644 (03/03) 
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WMP-27008, REV. 0 

WELL DEVELOPMENT AND TESTING DATA 

Well Location:
1 

· 

;{!!)CZ) ~~~ ~ ~ 1;.N!.,.\--

uring Point (unless otherwise noted): TOP OF OUTER CASING (TOC) -i) 

Last Recorded 
Measurements 

Date: - ~ p.-

Al 
)¥) Ground Level 

A= ..._~/A ---~ .... ,~---
B= _JJ//4.----.,,~----

Current 
Measurements 

Date: ~ :,..s OS 
,. !?a.~. ~-c-

b\-.c -;f, t;'. C' 

A'= 

B'= 

~ 

*-
t----1 A' 

B' 

--------
C= -Nb----=-...:::--+-------b~=-----1 --~~,~--- C'= _ __.l..c..• =0_,,0.__ __ _ 

tepared by (print name): 

.i,z..)\e-7 
Reviewed by (print name): 

C., /J. //Jal/(c r-

A_re there any reference marks on the casing strings? O Yes O No 

COMMENTS: 

1s5 -1: ... ~~~ .. 1 -}<~-= ct.'$~). !-l- H•o ) fc..,.;.f ®J;~-;;.sLt\ 
~~.._,J.w1o- r .... t.o~·J. c:iil.. V2-':ff ~os <"c.u.\le.r" I¼-~ 

J I • 

, . 

Signature: 

Date: 
6- 7'-os 

A-6003-644 (03/03) 
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WMP-27008, REV. 0 

WELL DEVELOPMENT AND TESTING DATA 
? \ (J Y- d-

Well Name: 
( .~q -£\1-:;uo 

Well ID: 
0-1 vt.-li 

Date: 
i.,p-;;fl 

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

1-----.:.._........,_--"'-<l--...!,.:,1.......,,.__ __ -f 

INSTANTANEOUS SLUG TEST 

Baseline Start 

Withdrawal Start 

Slug Volume 

XD SN/Range (PSI) 

'repared by (print name): 

' f2,i10tN t\.tNtiifS<? ,-.) 

Last Recorded 
Measurements 
Date: 

A= N /Pr 
B= N/!r 
C= NIA 

Ground Level 

Current 
Measurements 

Date: lt-~-oS 

+C' --- --.-
B' ti A' .· 

____ T __ --

A'= a. '-iO' 

1. 3a 
I 

B'= 

C'= '- l 0 

Are there any reference marks on the casing strings? O Yes · O No 

COMMENTS.: 

}N'\"(,t'Vc._\ \ : iN1\-ie,_\ (:-\ . 1-\..z.,0 -= ;i'ir. Jo74 -- ax 
or~v,.1o\Ow1v re..corcltd C6 +~s-r ~ \ t~t- ~rd 
2ecover-i ..\est- "1ot ?er'f.orM-ecl due. 'W I T~\V'j 
pro'o<. ~~\v.--t •. 

Signature: 

C 

D-iv 

Date: 

l.0-7/:I --fJ 5 
Date: 
6-:Jo-os 
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WMP-27008, REV. 0 

WELL DEVELOPMENT AND TESTING DATA 

Well Name: Well Location: 
~'\ct-£,17-l G SlO OY Vu< 

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

Has the well been surveyed? 0 Yes GYNo Does the w.ell ·have a cement pad? ·(¥Yes O No 

Last Recorded 
Measurements 

Date: 

Ground Level 

Current 
Measurements 

Date: 

IC' ___ T __ .A _ 

_ fi_, __ A' 

i------.--"'-....... --'---.-'--'----tA= A'= ------- -------
B= B'= ------- -------

t--..;::;..-rj~-----+-------fc= ______ _ ·c•= -------

PART3 

INSTANTANEOUS SLUG tEST 

Baseline Start 

Withdrawal Start 

Slug Volume 

XD SN/Range (PSI) 

,repared by (print name): 

iI.d£x ~ dl(l tJ 
Reviewed by (print name): 

L, /). (J}a Iker 

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

COMMENTS: 

Signature: 

~ 
Signature: 

4,4. 

D-v 

t'~;\-icd l,'Y,. - .14.107 R . t-/.z ... o 
~Nn.l L).'f ~ 1 Lf. lz..J ft-_ rh:.O 

Or.c._v...,tlcl>J""I -~.ec.~r-J-co( 

~ ff--{ QetordJ 

.. 
"~ +est- o; 

0 S, +.es \-CJ~ 

Date: 

- H-G~ 
Date: 

,-.30-0.s 
A-6003-644 (03/03) 
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