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METRIC CONVERSION CHART 

Into Metric Units 

If You Know 

Length 
Inches 

Inches 

Feet 

Yards 

Miles 

Area 
sq. inches 

sq. feet 

sq. yards 

sq. miles 

Acres 

Mass (weight) 
Ounces 

Pounds 

Ton 

Volume 
Teaspoons 

Tablespoons 

fluid ounces 

cups 

Pints 

Quarts 

Gallons 

Cubic feet 

Cubic yards 

Temperature 
Fahrenheit 

Radioactivity 
Picocuries 

Multiply By To Get 

25.4 Millimeters 

2.54 Centimeters 

0.305 Meters 

0.914 Meters 

1.609 Kilometers 

6.452 sq. centimeters 

0.093 sq. meters 

.0836 sq. meters 

2.6 sq. kilometers 

0.405 Hectares 

28.35 Grams 

0.454 Kilograms 

0.907 metric ton 

5 Milliliters 

15 Milliliters 

30 Milliliters 

0.24 Liters 

0.47 Liters 

0.95 Liters 

3.8 Liters 

0.028 cubic meters 

0.765 cubic meters 

subtract 32, 
then multiply 
by 519 

Celsius 

37 Millibecquerel 

Out of Metric Units 
If You Know 

Length 
millimeters 

centimeters 

meters 

meters 

kilometers 

Area 
sq. centimeters 

sq. meters 

sq. meters 

sq. kilometers 

hectares 

Mass (weight) 
grams 

kilograms 

metric ton 

Volume 
milliliters 

liters 

liters 

liters 

cubic meters 

cubic meters 

Multiply By To Get 

0.039 inches 

0.394 inches 

3.281 feet 

1.094 yards 

0.621 miles 

0.155 sq. inches 

10.76 sq. feet 

1.196 sq. yards 

0.4 sq. miles 

2.47 acres 

0.035 ounces 

2.205 pounds 

1.102 ton 

0.033 fluid ounces 

2.1 pints 

1.057 quarts 

0.264 gallons 

35.315 cubic feet 

1.308 cubic yards 

Temperature 
Celsius 

Radioactivity 
millibecquerel 

multiply by Fahrenheit 
915, then add 
32 

0.027 picocuries 
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1.0 INTRODUCTION 

This document describes the fiscal year 2001 field activities associated with drilling the 
characterization borehole (299-E24-21) at the northeast comer of the Immobilized Low-Activity 
Waste (ILAW) disposal site. The data obtained from this borehole will support current and future 
ILAW disposal site performance assessments. 

1.1 PURPOSE AND SCOPE 

Low-activity radioactive waste will be disposed of in the ILAW disposal site, which will be 
located in the 200 East Area of the Hanford Site. The first ILAW disposal site characterization 
borehole (299-E17-21) was drilled in April 1998. The geologic data, geophysical logging, 
hydrologic tests, and groundwater analyses for the 1998 borehole were reported in Reidel et al. 
(1998). The ILAW site performance assessment team and other interested parties concluded that 
a second borehole was needed near the northeast comer of the site to further evaluate the 
hydrologic and physical properties of the sediments (Figure 1). 

The objective of the vadose and saturated zone characterization is to provide data to develop a 
conceptual geohydrologic model of the ILAW disposal site for use in the Hanford Site ILAW 
performance assessment (Reidel2000). The conceptual model will be used in the performance 
assessment to model the movement of moisture and contaminants through the vadose zone. The 
characteristics of the saturated zones, as well as the results of in situ testing, will be used in 
groundwater modeling. After drilling, the borehole was completed as a Resource Conservation 
and Recovery Act of 1976 compliant groundwater monitoring well. 

Data obtained from the drilling and well construction are summarized in Section 2.0. Section 3.0 
describes the geology and hydrology of the ILAW disposal site. Field logs and the civil survey 
report are included as Appendices A through D. Data in this report are presented in the units in 
which they were measured. 

2.0 TECHNICAL DATA 

This section contains a description of how the well was drilled, where samples were collected, 
and the analyses performed on those samples. Additionally, the section discusses the conduct of 
well completion and development activities. 
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2.1 DRILLING SUMMARY 

On March 14,2001, the drilling pre-job meeting was held in Richland, Washington, after which 
the subcontractor crew mobilized to the well site and drilling began. Drilling and sampling 
continued until reaching a total depth of 335 ft below ground surface (bgs) on March 22, 2001. 
At this time well construction activities began, and the well was completed on March 28,2OOl. 
Drilling was performed in accordance with the subcontract Exhibit “E,” Drilling Specification 
(specification number 0200E-DP-GOOOl). 

The diesel hammer (or Becker hammer) drilling method was used to drive 9-in. by 6-in. dual- 
string drill pipe. On March 14,2001, drilling began and the borehole was advanced to 45 ft bgs, 
with l-pint grab samples for geologic archive collected at 5-ft intervals. From this depth to 
272.5 ft bgs, split tube samples were collected to provide a near-continuous record of the vadose 
zone sediments. 

Split tube samplers consisted of two 2-ft sample bodies coupled together in series with a 0.5-ft 
drive shoe. The split tubes were 5-in. outside diameter (OD) and contained two 2-ft lexan liners 
4 in. in diameter. Each sampler was driven on a 3.5-in.-diameter drill rod by either the surface 
diesel hammer or a downhole hammer. The drilling procedure consisted of driving each sampler 
about 4.5 ft ahead of the casing, then advancing the 9-in. OD casing 5 ft. As a result, for each 
10 ft drilled, 8 ft of sample was collected in the lexan liners. The last split tube sampler was 
driven from 270 to 272.5 ft bgs. At this point it was no longer possible to drive split tube 
samplers in the gravel sequence of the Hanford formation. 

From 272.5 ft to a total depth of 335 ft bgs, the casing was advanced with the Becker hammer and 
l-pint grab samples were collected at 5-ft intervals. Stops were made for in situ air permeability 
testing, which is described in Section 2.3. At 315 ft bgs drilling was halted and a cutting 
containment system was set up in anticipation of encountering groundwater. Groundwater 
contaminants of concern at this location were tritium, iodine-129, and nitrate. All drill cuttings 
generated from below this depth were contained in 55-gal drums, with decanted groundwater 
pumped directly into a regulated purgewater containment tanker truck. Total depth was reached 
on March 22,200l. 

Table 1 summarizes the pertinent drilling information. All drilling activities were documented in 
accordance with BHI-EE-02, Environmental Requirements, Procedure 14.0, “Drilling, 
Maintaining, Remediating and Decommissioning Resource Protection Wells, Geoprobe and 
Geotechnical Soil Borings.” A borehole log prepared for the well in accordance with BHI-EE-0 1, 
Procedure 7.0, “Geologic Logging,” is provided in Appendix B. 

2.2 SAMPLING SUMMARY 

Split tube characterization samples were not necessary in the first 45 ft of drilling. The 9-in. by 
6-in. dual-string casing was advanced with the Becker hammer and l-pint grab samples were 
collected from the cyclone cuttings separator at 5-ft intervals. These samples were transferred to 
Pacific Northwest National Laboratory custody for geologic archive storage. 
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Table 1. Drilling and Sampling Summary for Well 299-E24-21 (Well ID C3177). 

Start of drilling date March 14,200l 

Drilling finish date March 22,200l 

Total drill depth 335 ft I 
5-ft interval archive samples O-45 ft ,275-335 ft 

Split tube samples 45-272.5 ft 

1 Top of Hanford formation gravel 

1 In situ air permeability tests 

1 270 ft 

1 220,235,251,275,280,285,290,295 ft 

Begin well construction 

Finish well construction 

Well screen interval 

March 22,200l 

March 28,200l 

312.19-332.19 ft 

Water level 1 312.45 ft (3-28-01) 

Easting” 1 574635.761 m 

Nor-thing” 135698.200 m 

Elevation (brass cap) 1 217.849 m 

abrass cap 

On March 15,2001, split tube sampling was started at 45 ft. The sampler dimensions were 5-in. 
OD, 4-in. inner diameter (ID), and 4.5 ft in length. A 4-ft lexan liner was inserted to hold the 
sediment sample, made up of two 2-ft liners. Except for one occasion of no recovery (55 to 
59.5 ft), sample recovery was generally 90% to 100%. 

Upon opening the split tube samplers after retrieval, care was taken to keep the sediment as 
undisturbed as possible. Aluminum foil or plastic bubble wrap was used to pack any open spaces 
in the sample, in the event of less than 100% recovery. Information was written on the outside of 
the lexan liners, including an arrow indicating younging direction, depth at each end, borehole 
number, and time and date of collection. Plastic endcaps were fitted over each end and taped to 
provide a waterproof seal. The liners were then double bagged in plastic and placed in coolers on 
ice. A chain-of-custody form was initiated at this point, and samples were transferred to Pacific 
Northwest National Laboratory at the end of each day. 

Sand-dominated sediments provided good recovery rates until approximately 237 ft bgs. The 
235-ft sample was driven 2 ft and then reached refusal on cobble-sized gravel. No sediment was 
recovered at that depth. The casing was advanced to 240 ft and another split tube sampler was 
driven, this time by downhole hammer. Refusal was reached after 3.5 ft and 2 ft of sample 
recovered. The casing was advanced to 250 ft and another split tube was driven with a downhole 
hammer. Split tube samplers were then driven at 5-ft intervals again, with recovery rates slowly 
increasing until encountering the basal gravel sequence of the Hanford formation at 270 ft. The 
last sampler at 270 ft was driven 2.5 ft with full recovery of sandy gravel. At this point, split tube 
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sampling was discontinued due to increased probability of equipment failure while attempting to 
split tube sample the gravel. The drilling plan anticipated the refusal of split tube sample 
collection in this gravel unit. One-pint archive grab samples were collected from the cyclone 
separator from 275 ft to the total depth of 335 ft. 

2.3 AIR PERMEABILITY TESTING 

In addition to collection of physical samples, in situ air permeability measurements were taken to 
collect data for vadose zone characterization. A subcontractor, Science and Engineering 
Associates, Inc., made these measurements. 

In order to correlate these permeability measurements with data collected from the split tube 
samples, the first three test depths were collected in the sand-dominated sediments. For the first 
three intervals, the casing drive shoe was set at 220, 235, and 250 ft bgs. After split tube 
sampling was halted due to gravel, air permeability tests were performed at 275, 280, 285, 290, 
and 295 ft bgs. 

Each air permeability test required that the drill rig stop for approximately 1 hour. During this 
time an airtight cap was threaded on the drive casing and air injected into the borehole. Airflow 
rates and temperature were measured, plus the pressure differential between the isolated zone and 
ambient air. 

2.4 WELL COMPLETION 

On March 22,2001, work began to complete the borehole as a shallow “top of the water table” 
resource protection monitoring well. The permanent well casing was made of 4-in.-diameter, 
schedule 5, type 304L stainless steel. The screen was 4-in. 304L stainless steel, continuous wire 
wrap 0.020-in. slot. A 2-ft-long, 4-in.-diameter 304L stainless steel sump was placed below the 
well screen. The screen was set at a depth of 312 to 332 ft bgs, with a water level of 312.45 ft 
bgs. 

When the stainless steel casing was installed, the drilling crew had difficulty connecting the 20-ft 
joints due to the poor quality of the threads. After filing the threads, the casing joints connected 
properly and well construction proceeded as planned. 

The screen sandpack was composed of Colorado Silica sand, lo-20 mesh, installed from 335 ft to 
300.1 ft. A bailer was used to surge the well to settle and compact the sandpack. Coated 
bentonite pellets (0.25-in. diameter) were placed from 300.1 to 290.0 ft. Granular bentonite, 8-20 
mesh, was placed from 290 to 10 ft bgs. 

Borehole Summary Report for the 2001 IL4 W Site Characterization Well 
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On March 28,2001, an electric submersible pump was installed for well development. With a 
depth to water of 312.45 ft bgs, the 3-Hp 15-stage pump produced 15 gal/min with no noticeable 
drawdown. The flow rate was limited by the size of the submersible pump. Monitored water 
quality parameters are shown in Table 2. 

Static 
Water Level 

(ft) (bgd 

3 12.45 

Table 2. Well 299-E24-21 (C3177) Development Data 
Collected March 23,200l. 

Final Final Final pH Final 
hrbidity Conductivity (standard Temp. 

(N’W (cIs/cm) units) (“0 

1.11 578 7.68 17.3 

Final Maximum 
Flow Rate Drawdown 

Total Gallons 

(galhnin) w 
Pumped 

15 0 650 

NTU = nephelometric turbidity unit 

The last 10 ft of the borehole annulus was sealed with a grout mixture of type I&II Portland 
cement with 5% powdered bentonite. Protective casing, a cement pad, and protective posts were 
installed to complete the surface installation. Table 3 summarizes the well completion 
information. 

Table 3. Completion Summary for Well 299-E24-21 (C3177). 

Screen’ Sandpackb 

Water 
Level 

(ft) Screen Interval EFgyh Eiz Screen Interval 
(h.9 (ft bgs) 

(f0 
(ft) Material (ft)(bgs) 

312.45 312.19- 332.19 20 2 SS304L 300.1- 335 290-30.1~ lo-290 1 O-10 / A$:-9 

*Screen is 0.020 in. slot size, 4-in. diameter. 
bSandpack is lo-20 mesh silica sand. 
‘Seal is 0.25in. coated bentonite pellets, 8-20 mesh granular bentonite, type I,11 Portland cement. 

Bentonite Granu,ar Portland Riser 
Pellets 

Bentonite Cement Interval 
(Wbgs) (fO(ks) (ft)(bgs) 

Seal’ Riser 

Riser 
Material 

SS304L 
4-in. 

diameter 

2.5 CIVIL SURVEY 

The results of the survey are summarized in Table 1, and the survey data report is included in 
Appendix D. 
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3.0 SUBSURFACE DESCRIPTION 

3.1 GEOLOGY 

The stratigraphy of the ILAW disposal site consists of the Hanford formation and Ringold 
Formation overlying the Columbia River Basalt Group (Reidel 2000). Surficial sediments are 
mainly eolian deposits consisting of reworked Hanford sands and silts. This borehole did not 
penetrate deeper than the basal gravel of the.Hanford formation. 

The sand-dominated sequence of the Hanford formation at this location continued from the 
surface to 270 ft bgs. With no eolian deposit on the surface, fine sand and silt with some pebbles 
persisted for the first 12 ft, becoming a coarse to medium sand. Sand continued with occasional 
fine to medium pebbles until a zone of sandy gravel from 237 to 241 ft bgs was encountered. 
Sand from 241 to 270 ft was more difficult to sample, showing a trace of calcium carbonate 
cementation. From 270 ft to 335 ft, the basal gravel sequence of the Hanford formation was 
encountered. Material encountered in this interval was clast-supported pebble-to-cobble gravel 
with minor amounts of sand in the matrix. 

3.2 HYDROGEOLOGY 

The uppermost aquifer in the vicinity of the ILAW disposal site is within the fluvial gravels of the 
Ringold Formation and flood deposits of the Hanford formation. The Elephant Mountain 
Member of the Columbia River Basalt Group forms the base of the unconfined aquifer. The 
saturated zone at this borehole from 312 ft bgs to the total drilled depth of 335 ft lies within the 
lower gravel sequence of the Hanford formation. 

4.0 REFERENCES 

Reidel, S. P., D. G. Horton, and K. D. Reynolds, 1998, Immobilized Low-Activity Waste Site 
Borehole 299-El7-21, PNNL-11957, Pacific Northwest National Laboratory, Richland, 
Washington 

Reidel, S. P., 2000, Second ZZAW Site Borehole Characterization Plan, PNNL-13283, Pacific 
Northwest National Laboratory, Richland, Washington. 

BHI-EE-01, EnvironmentaE Investigations Procedures, Bechtel Hanford, Inc., Richland, 
Washington. 

BHI-EE-02, Environmental Requirements, Bechtel Hanford, Inc., Richland, Washington. 
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WAC 173-160, 1990, “Minimum Standards for Construction and Maintenance of Wells,” 
Washington Administrative Code, as amended. 
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I PageI of 3 

I WELL SUMMARY SHEET Date: 3-28-01 

l Well ID: c 3 I77 

Location: ~OCL., we s + o F purer / 200 E 
I 

Description 

~,-ctnLc~a~ b eYlf-OMiCP : 

10.0’3 =1qo.o’ 

BHI-EE-189 (V/97) 

Diagram 

Well 

Proje c Revit 

Sign 

--I Del 
GraaLic ( Lithologic Description 

I 

. . 

::. 

I . . 

. . 

,:: 

. . . 

*.. 
. . 
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WELL SUMMARY SHEET 

Page2 of 3 - 

Date: 3- 2g-oj 

a Well ID: c 3177 

Location: 50oh kcsf af purcx / 20oE 

Prepared By: ,!, D. /,&/he r IDate: 3-28-01 

Signature: @ kia?s7 

CONSTRUCTION DATA 

Description Diagram 

ISign 

--I Del 

‘24-1, I 

BHI-EE-189 (lZ97) 
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WELL SUMMARY SHEET 

Page1 of 3 
1 

Date: 3 -28-01 

beoth in 
GEOLOGIC/HYDROLOGIC DATA 
I I 

CONSTRUCTION DATA 
I 

Description I Diagram 

BHI-E-189 (1297) 

Lithologic Description 

350- 

- 

- 

- 

- 
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BOREHOLE LOG 
Page _L of & 

Date: 3 -(q-s[ 

II ID: c3177 WellName: jy?- E2y - 2 1 Location: 5COh WeSf of Pure& 2m E 
ject: 

I 

I LAW SiCC CLofRCfC btkCkr!rbrr '2 Reference Measuring Point: &,Lcni JUrk 

Sample Sample Description Comments: 
1 

zpth 
Ft.J Type Blows 

Graphic Group Name, Gr-:- E:-- n:-AAL__.:-- --:, ~,..--:~--.:-- --,-- 1 Depth of Casing, Drilling 1 

Log 
dill 31LI: “1SII I”“LI”II. a”,, blclS~IIILdU”II. WI”,) 

6 P--L:*” Method, Method-of Driving 
No. Recovery 

Moisture Conten I, ~“lUll!.J, Pvly”loll,y, Will *--.A~~, “‘ieralogy, Max Particle 
She. Reaction to HC ‘I I Sampling Tool, Sampler 

I 
k 

- 

Irs 

- 

LA3 

- 
I- 

deported By: 

I 
.: :.:> “d’ .- I :. . . . . .‘:d . ..’ .*;.: ;::. . .*. . . . g-e 11’ : GmueIl\, 5A/VDLS)( 

Reviewed By: 4 1 

Title: Ge 0 /or, ,‘&T + Title: * J 
Signature: 3 /i?&A!g Date: 3 -/4+-f Signature: Date:3/Zq/0 , 

BHI-EE-183 (12l97) 
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a 

BOREHOLE LOG 
Page 2 of a 

Date: 3-lq-ol 

211 ID: c3177 WellName: 2??- EJq -21 Location: 500, (JoIf of p urea &DE 

eject: 1 I./q w CL P&e P:zLcc~l’* Reference Measuring Point: 
I 

1 Sample 1 Sample Description Comments: 
I 

Depth 

I 

Graphic G roup Name, Grain Size Distribution, Soil Classification, Color, 
Depth of Casing, Drilling 

(Ft.) Type Blows Log Moisture Content, Sorting, Angularity, Mineralogy, Max Particle 
Method, Method of Driving 

No. Recovery Size, Reaction to HCI 
Sampling Tool, Sampler 

Size. Water Level 

Gmb- 
lo --ctldiJ 

- 

Reported By: 

Et-II-EE-183 (12797) 

r’::. ‘...‘. 
:.;.*,*. 

.‘...‘:‘.~‘-’ 
_I,‘. *.a.. 
,‘.I’:‘:-.* 

# /: & b - 4FC.ir’b 

:::. :.. :. . *. 
. . . : . . 1. . . a. : 
*.‘:.‘:/ 

- :* .; . . . . . ‘...’ I . 
-‘..::.,, ,* .*..* . 
.*. .I, :: 
. ‘,.,‘,. ‘,. ‘*. * .’ . ::. ,: :: : . . . .. : -, : * 
r:-. *. .:: 
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BOREHOLE LOG 
Page J- of 12 

Date: 3 _ 15 -o 1 
I 

Well ID: c3177 Well Name: ???-EW-511 Location: 500~ wes o 

Project: ICAW -h QrG : ep;Z6CiO h Reference Measuring Point: 
L 

Sample Sample Description 

I 
Graphic 

Log 
Group Name. Grain Size Distribution, Soil Classification, color, 
Moisture Content, Sorting, Angularity, Mineralogy, Max Particle 

Size, Reaction to HCI 

( 

i 
v 

Type 
I 

Blows 
No. Recover 

f PL(tex 2cJu E 

Comments: 

Method, Method of Driving 
Sampling Tool, Sampler 

Size, Water Level 

BHI-E-193 (12797) 

Borehole Summary Report for the 2001 ILA W Site Characterization Well 
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BHI-01531 

BOREHOLE LOG 
Page ‘f of j+ I2 

Date: 3 -15-O , 

II ID: c3177 WellName: Zqq- E27-21 Location: 50 0 m west of Pure)c/lmEl 

‘et: I LAW CL,QC Cer ;zs chl.J Reference Measuring Point: Groud ScrYfkcp 

Sample Description Comments: 
I 

epth 
ft.J Type Blows 

Graphic Gr 
Log 

oup Name, Grain Size Distribution, Soil Classification, Color, Depth of Casing, Drilling 

No. Recovery Moislure Content, Sorting. Angularity, Mineralogy, Max Particle Method, Method of Driving 

Size, Reaction to HCI Sampling Tool, Sampler 
Size. Water Level 

BHI-EE-183 (Q/97) 

Borehole Summary Report for the 2001 ILA W Site Characterization Well 
May 2001 



BHI-01531 
Rev. 0 

BOREHOLE LOG 
Page 5 of fi 

Date: 3- ,6-0[ 

Well ID: c3/77 Well Name: 2 74 _ EJ y -2, Location: 500 *r\ f&d of PU~CF; 200.E 

ILA LJ ChGrUCfet-izcc{ior) 
I 

Pro) xt: (Reference Measuring Point: r$&bn$ &r&e 

Sample 
I I 

Sample Description Comments: 

De 
i.! 

roup Name, Grain Size Distribution, Soil Classification. Color, 
Depth of Casing, Drilling 

Moisture Content, Sorting, Angularity, Mineralogy, Max Particle 
Method, Method of Driving 

Size, Reaction to HCI 
Sampling Tool, Sampler 

Size, Water Level I 

4 

4ivD - 5r’b-l; UP b D 9 Olrf IYO’-r Ipj*S’ 
.._ . . :. ..‘. .: * . . . . .::. --- ,‘.‘*:..:.‘. lDo7o S9hB I tr s;it Sp/i{ +L4 be ‘20 

a b’ Reported By: f ,D. WCC l/<cr Reviewed By: JwM&J 

Title: 
GC7lOCtiSt 

Title: 3 &&+f , _ 

Signature: ~.kk-z Date: 3- fk- o f Signature: 1 Date: d//d/ 
l/ f I 

W-II-EE-183 (lZ97) 

Borehole Summary Report for the 2001 IL.A W Site Characterization Well 
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Rev. 0 

BOREHOLE LOG 
Page 6 of j& 

Date: 3 - 1 b -0 1 

ID: c3177 Well Name: 299- E24- 11 Location: 500 m Mer f of Rrer 200 E 

xt: Il.AW CtLmcJeriraC;oh Reference Measuring Point: Gr~ti& 5 cLy fa me 

I 
Sample 

I I 
Sample Description ! Comments: 

pth 
Depth of Casing, Drilling 

Type 
Graphic Gro 

u No Blows 4 
up Name, Grain Size Distribution, Soil Classification, Color, 

. Recovery 
Moisture Content, Sorting, Angularity, Mineralogy, Max Panicle 

Method, Method of Driving 

Size, Reaction to HCI 
Sampling Tool, Sampler 

Size. Water Level 
, : 1, :,,“‘*..* 

O- Spli+ 

. . I I ,.,‘,, 
I**~,.,‘d’.‘, Be.5 ker NQ bwb+t~~ 
:,‘,‘.‘.:: 

3h.c 
‘5-. 

- SPliC 

+zbe 

#13 

SLs c 
b5-- 

_ &Ii4 
tube 

- $15 

shoe 

70-k 
_ Sptib 

tube 

- +‘+a6 

l75- 

- s&C 
_ fde 

* a- 

Reported By: Reviewed By: 

Title: Title: 

Signature: Date: 3- 17-01 Signature: Date: 

BHI-E-183 (1397) 

Borehoie Summary Report for the 2001 ILA W Site Characterization Well 
May 2001 
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7 of 
7 BOREHOLE LOG Page 13 Date: 

3-17-01 

Wel I ID: c 3177 Well Name: uq- E2Y-2.1 Location: 500 hl WCJ+ uf Pkvex =JoE 

PrOj ject: ILAW CL G~GC ctr’ZG t-oh / Reference Measuring Point: Grmn~ arc&,- 

Sample Sample Description Comments: 

De 

u 

-I I .f: :. :.:I I 

BHI-E-183 (V/97) 

Borehole Summary Report for the 2001 ILA W Site Characterization Well 
May 2001 B-7 
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Rev. 0 

BOREHOLE LOG 
Page J- of 12 

Date: 3 _ 19 _ 0 1 

ell ID: c3 177 Well Name: 29y- E27-21 I Location: 500 h LJ~S C 0C Pure): Zooj 

eject: IL4w Ch arcc 1 cr-il-Q ~‘or, 4 Reference Measuring Point: Gmu ,,cQ Sctrkce 

I Sample Sample Description I Comments: 

roup Name, Grain Size Distribution, Soil Classification, Color, 
Moisture Content, Sorting, Angularity, Mineralogy. Max Particle 

Size Reaction to HCI 

_ split 
hle 

- $36 

- $38 

eported By: 
I 

BHI-EE-183 (1297) 

Borehole Summary Report for the 2003 ILA W Site Characterization Well 
May 2001 
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Well 

Projc 

a- 

De 

s 

Page j- of fi 

BOREHOLE LOG Date: 3 _ U, _ 0 1 

ID: c 3 1 7 7 Well Name: ?97-E24-21 Location: 500~ west OT PLC rex /Iv0 E 

ect: ILAW CLcikqCtcl-;ZQ4ioO Reference Measuring Point: Grw.u-4 Skt- 

Sample Sample Description Comments: 

:pth Graphic Gr oup Name, Grain Size Distribution, Soil Classification. Color, 
Depth of Casing, Drilling 

We u No Blows Log Moisture Content, Sorting, Angularity, Mineralogy, Max Particle 
Method, Method of Driving 

. Recovery Size, Reaction to HCI 
Sampling Tool, Sampler 

Size, Water Level 

., . . . . .I , . . * ;:...*:;. 1: 
::.*.*,. ,...: 2bol-r ~~LY.o’: 

\vQy, .*y,-.-..‘;‘:‘;. 
‘. : .;v*-.*:. i 

t-cc. .,,‘.I-,. . . ..: SAND - SL’*Iiitlh Co above, Lx-es spl;C Lbe #43 

;:.::. . . :.: ,. 
:. . . *. *:.S . Cihct- - hoid Pre m . $ k*~cLp. 
. .:::::. 

BHI-EE-183 (12197) 

Borehole Summary Report for the 2001 ILA W Site Characterization Well 
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Rev. 0 

BOREHOLE LOG 
Page 10 of /z 

Date: 3-RI-Of 

Well ID: c3177 Well Name: 29Y-E-29-11 Location: S&J & wes-( of Put-ei /Z='E. 

Project: I LAW CLlmcCer (‘zsh Reference Measuring Point: G,,L,,d Surkce 

l I Sample 
I I 

Sample Description ! Comments: 

I 
Depth of Casing, Drilling I 

Method, Method of Driving 
Sampling Tool, Sampler 

Size. Water Level . 

27C 

27! 

BHI-E-183 (V/97) 

Borehole Summary Report for the 2001 1L.A W Site Characterization Well 
May 2001 
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BOREHOLE LOG 
Page Jj- of & 

Date: 3-22-01 

Well ID: c3177 Well Name: 299-EZY-21 Location: 500~ wesj ,f pure,: 200~ 

Project: ILAw ch amc cc;24 10k1 4 c* Reference Measuring Point: GroL+vlcJ su r&Ice 

Sample Sample Description Comments: 

Depth Depth of Casing, Drilling 

Type Blows 
Graphic Gr 

Log 
oup Name, Grain Size Distribution, Soil Classification, Color, Method, Method of Driving 

No. Recovery 
Moisture Content, Sorting, Angularity, Mineralogy, Max Particle 

Sue. Reaction to HCI 
Sampling Tool, Sampler 

Size. Water Level 

BHI-EE-183 (1X37) 

a 
I 

Borehole Summary Report for the 2001 IL4 W Site Characterization Well 
May 2001 B-11 



BHI-01531 

BOREHOLE LOG 
Page 12 of (z 

Date: 3 -22-01 

Well ID: c 31-77 Well Name: 2?s- Ezy-21 Location: 5ml, heA{ of Purer 2-E 

Project: If A w Ckal-u‘~ehd-r~otq Reference Measuring Point: kUM 

\ 
Sample 

I 
Sample Description ! Comments: 

,th 
Type 2 No 

)-- Ge,.t 

Grab 
5- kkDI4 

- 

Y)- 

IK- 

Moisture Content, Sorting, Angularity, Mineraloc-- ..-.. 

Six ---_I:-- I_ 11P1 

. -. _. . . . . . Depth of Casing, Drilling 
’ 

my. MBX Particle 
Method, Method of Driving 

3. ITeacu”” 10 “U 
Sampling Tool, Sampler 

Size. Water Level 

GRAvF/ 

TV= 335’ L,s I 

Reported By: 

Title: 

Signature: 

L8V.Waiker Reviewed By: 

Title: 6&/w;& _ 

Date: 3 - 2 2 -01 Signature: Date: y 11 r-9 ( 
Y 

BHI-EE-183 (12197) 

Borehole Summary Report for the 2001 IL.4 W Site Characterization Well 
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WELL CONSTRUCTION SUMMARY REP 

E-II-E-181 (lZ97) 

Borehole Summary Report for the 2001 1L.A W Site Characterization Well 
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APPENDIX D 

WELL SURVEY DATA REPORT 
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Survey Data Report 

RC Project: 22192’ Prepared By: 
Company: Rogers Surveying, Inc. 

ate of Survey: May 22,ZOOl Surveyor: Gary 8. Wagner 

RC Point of Contact: Survey Company Point of Contact: Gary B. Wagner 

IR. ROBERT BONE 

lescription of Work: Horizontal Datum: NAD83(91) 

Nell Survey-20 NEW WELLS IN 200 E. 260 
VEST AND 266 D AREAS 

Vertical Datum: NAVD88 

VORK RELEASE ‘N” Units: Meters 
000X-MR-GO099 

Hanford Area Designation: 200E 

:oordinate System: Washington State Plane Coordinates (South Zone) 

iorizontal Control Monuments: “PUG’ U.S.C. 8 G.S. 
HVCOl GPS NETWORK CONTROL POINT BY ROGERS 

SURVEYING 

/e&al Con&of Monuments: HSWB-077 Corps of Engineers 

Notes: 

CASING ELEVATION TAKEN ON ‘V” NOTCH ON NORTH RIM OF 6-112’ DIAM. STEEL CASING 

Surveyor Statement: 

I, Gary B. Wagner, a Professional Land Surveyor in the State of Washington, 

(Registration No. 30440) hereby certify that this report is based on a field 

survey performed in May, 2001, under my direct supervision and that the data 

contained hereon is true and correct- 

Borehole Summary Report for the 2001 ILA W Site Characterization Well 
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