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Action Memorandum/or the Core Hole 8 Plume Source 
(Tank W-IA) Removal Action at Oak Ridge National Laboratory, 

Oak Ridge, Tennessee 
(DOE/ORIOl-1749&Dl) 
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This action memorandum documents approval of the non-time-critical removal action recommended in the Engineering 
Evaluation/Cost Analysis for the Core Hole 8 Plume Source (Tank W-1AJ Removal Action at Oak Ridge National 
LaboratOlY, Oak Ridge, Tennessee (DOElORf02-1714&D2) (Attachment I). This action addresses removal of Tank 
W-IA, located in the North Tank Farm in Central Bethel Valley, and contaminated soils surrounding the tank. The 
following activities are included in the removal action: 

• remove and transfer liquid accumulated in Tank W-IA to the liquid low-level waste system; 

• excavate and dispose of contaminated soil surrounding the tank, up to the maximum extent shown on Figure 8 
of the engineering evaluation (EE)/cost analysis (CA); 

• cut and cap all lines that tie into the tank; 

• remove the aboveground valve box; 

• remove and dispose of the tank, concrete saddles, and base; and 

• backfill the resulting pit. 

The proposed action will reduce contaminants entering First and White Oak Creeks and lower the health and 
environmental risks associated with release of these contaminants. This action satisfies all Comprehensive 
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) evaluation criteria. According to the 
National Oil and Hazardous Substances Pollution Contingency Plan, on-site removal actions conducted underCERCLA 
are required to meet applicable or relevant and appropriate requirements (ARARs) of other environmental laws to the 
extent practicable. The U.S. Department of Energy (DOE) intends to meet all appropriate ARARs when conducting 
this removal action. Before shipping waste to any off-site facility, DOE will verify its acceptability in accordance with 
the requirements of 40 Code of Federal Regulations 300.440(a)(4). 

DOE held a 30-day public comment period on the EEICA from August 10 to September 9, 1998. Notice of the public 
comment period was published in local newspapers. No public comments that warranted altering the removal action 
as presented in the EEICA were received. l1lCrefore, no changes have been made to the selected alternative. Public 
comments and DOE responses are included in Attachment 2. 

Actual or threatened releases of hazardous substances from Tank W-IA and the surrounding soil, if not addressed by 
implementing this removal action, may present an imminent and substantial endangerment to public health, welfare, or 
the environment. The proposed action will remove a known source of "'Sr, uranium, and other radionuclide 
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contaminants being released to the groundwater and First Creek. Additionally, the removal action will leave the site 
in a stable condition, and will not preclude any future actions at the site that may be implemented as part of the Bethel 
Valley watershed project. This non-time-critical removal action will be performed under the auspices of the Federal 
Facility Agreement for the Oak Ridge Reservation. The U.S. Environmental Protection Agency and the Tennessee 
Department of Environment and Conservation have reviewed and agreed with the EFJCA and the need to conduct this 
removal action. Based on the analysis presented in the EFJCA, this action is appropriate and will be implemented in 
accordance with CERCLA requirements. 

Margaret Wilson, FFA Project Manager 
ORR Remediation Management Group 
U.S. Department of Energy 
Oak Ridge Operations 

Approval 
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PREFACE 

This Engineering Evaluation/Cost Analysis for the Core Hole 8 Plume 
Source fiC4l$Jillri1JlJ Removal Action at Oak Ridge National Laboratory, 

~ ...... :w.~ ... ,', "'WU'w'i0. •• ~ ,', 

Oak Ridge, Tennessee (DOE/OR/02-1714&D2) was prepared in 
accordance with requirements under the Comprehensive Environmental 
Response, Compensation, and Liability Act of 1980 to present the 
f§£§:wwRlii!m removal action for the Oak Ridge National Laboratory 
Core Hole 8 Plume Source. This work was performed under Work 
Breakdown Structure 1.4.12.6.1.01 (Activity Data Sheet 3300, "WAG 1 

. - Core Hole 8 "). This document provides the Environmental Management 
Program with information about the plume source and a description of 
the feooifuff~lt1:lea removal action at the site. This document and other 
info';;;;~tl~;";~f~t~d to the site and f~,£9mm£ill!~g action are available to 
the public through the Administrative Record. 
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1. INTRODUCTION 

The U.S. Department of Energy (DOE) facilities in Oak Ridge, Tennessee, have been in 

operation since 1943. During this period, radioactive and hazardous wastes have been disposed 

of at the Oak Ridge National Laboratory (ORNL) on the Oak Ridge Reservation (ORR). 

Accidental releases of radioactive and hazardous substances have also occurred. Environmental 

investigations in the ORNL main plant area have revealed radiochemical contamination in the 

groundwater. Soils surrounding Tank W-IA, located in the North Tank Farm in Central Bethel 

Valley, have been identified as sources of radiological contamination to groundwater, referred 

to as the Core Hole 8 plume source. Because groundwater flows toward First Creek and White 

Oak Creek, it is believed that contaminants detected in groundwater in the vicinity of Tank W-IA 

(including "'Sr, 23J
1234U, and other radionuclides) have entered these creeks. JH~1Pai[i$J!t~~!M 

!g!1§lil;W:f~il~£!lI\!9M!i\1~!!BlJ)t§,~~lfit.~I£§R{Rt;tt~n~1i~~¥Wil!t*r£~~t»»9!fRn~EUIDJ.l~t,§mmW!$~r 
1111!m;~ilj§f§ti;@JI81llf!€\t§;;!1i~£fS$l\i!t;;bJ.!xfK!l\!m§nK!t.tsmgJil!fA4JI§Ititit:m~1~f§JjIm»l!t~~iRl~ 
»l!YIRfl~§EWfiK!it~~)lIrr!m§fffis.t{1;;(§It~geiIign;r~gR!![9rmE.!rrtl;!¥~n~x;1M1:~;mf~jI[ql 

DOE, the Tennessee Department of Environment and Conservation (TDEC) , and the 

U.S. Environmental Protection Agency (EPA) have agreed that a non-time-critical removal action 

is appropriate to iHel~l§lliPEj\w!fI~f~IiglmSirmL9;qn§'1!!~lsRPlimX~fggi.~U~J.:ihX~8ttt~1$1~gYI£S 
91 contaminants entering First Creek and White Oak Creek. This removal action is being 

conducted in accordance with the Comprehensive Environmental Response, Compensation, and 

Liability Act of 1980 (CERCLA) process to reduce the off-site risk until a final action can be 

implemented for this site. The plume itself ruM be addressed in the Bethel Valley watershed 

ROD. 

This engineering evaluation (EE)/cost analysis (CA) develops and evaluates potential 

source control alternatives and identifies a recommended alternative. This EEfCA is being issued 

for a 3~-day public review and comment period. The public is encouraged to review this 

document and other items in the Administrative Record concerning this action and submit 

questions andfor comments to; 

Ms. Margaret Wilson, FFA Project Manager 

Oak Ridge Remediation Management 

U.S. Department of Energy Oak Ridge Operations 

55 Jefferson Circle 

Oak Ridge, TN 37830 
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if!&1WMg;g~s.1!RAqU%t{l~lYi~!i~gID\U~1ifjJJ&fl~;fin action memorandum ~j11 be prepared to 

address public commentsfmmRq\li1\fi11(lIt~t4tt!j!tw'l.Wflx§'lJ!f€'l1t~ml~ml and document the 
decision to implement the alternative selected by DOE. 

1.1 SITE DESCRIPTION 

1.1.1 Location 

DOE ORR is located in Roane and Anderson counties in eastern Tennessee (Fig. I). ORR 

is approximately 40 kIn (25 miles) west of Knoxville, bounded on the north and east by the city 

of Oak Ridge and on the south and west by the Clinch River. ORNL is located about 11 kIn 

(7 miles) soutii of Oak Ridge and is one of three main facilities at ORR. The central portion of 

the First Creek watershed is located north of Central Avenue, west of Third Street, and east of 

First Creek (Fig. 2). Tank W-IA stands about 300 m (1,000 ft) east of First Creek, in the North 

Tank Farm (Fig. 3). First Creek flows from north to south along First Street, outside the west 

security fence, and eventually empties into White Oak Creek. 

1.1.2 Topography 

The Central Bethel Valley area (including Tank W-IA) and First Creek are located 

between Chestnut Ridge to the north and Haw Ridge to the south in Bethel Valley. The valley 

floor, which slopes to the south, has an average gradient of 4 percent and is approximately 275 m 

(900 ft) above mean sea level. 

The western portion of Central Bethel Valley is located within the White Oak Creek 

watershed near First Creek. The headwaters of First Creek, which is a first-order tributary to 

White Oak Creek, are formed by a spring at the 260-m (850-ft) contour on the southern flank of 

Chestnut Ridge, approximately 400 m (700 ft) north of Bethel Valley Road (Fig. 4). The 

drainage area of First Creek is 0.85 kIn2 (0.33 mile') (Loar et al. 1994). First Creek flows south 

from its headwaters 1.0 kIn (0.6 mile) downstream to the confluence with Northwest Tributary 

(a second-order tributary) and southeast into White Oak Creek. White Oak Creek flows to the 

southwest past several minor tributaries and into White Oak Lake. White Oak Lake discharges 

over White Oak Dam into Clinch River. 

Discharge measurements taken in First Creek in 1988 and 1989 indicate that there were 

no periods of zero flow. Mean daily discharge rates for the 2 years were 16.2 L (4.2 gal)/second 

in 1988 and 36.1 L (9.4 gal)/second in 1989 (Loar et al. 1994). Data generated by the U.S. 

Geological Survey for First Creek in 1991 indicate that peak discharge from storms during that 

year was as high as 480 L (125 gal)/second (Bechtel et al. 1992). In addition to natural 

ITOIS39801.IBH/CJE 2 July 28, 1998 
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discharge, a number of wastewater and storm drain outfalls are present along First Creek. 

However, no data are available regarding either the relative or absolute discharge volumes from 

these drains. 

1.1.3 Gi!ology and Soil 

Most of Central Bethel Valley is underlain by rocks of the Ordovician·aged Chickamauga 

Group in the upper part of the stratigraphic section. These rocks strike northeast-southwest and 

dip toward the southeast. Dip ranges from 25 to 40 degrees, with an average dip of 

approximately 35 degrees. The Copper Creek fault outcrops on the lower to middle northwestern 

slope of Haw Ridge. This thrust fault separates the younger Chickamauga Group from the 

overlying siltstone and sandstone of the middle Cambrian·aged Rome Formation that forms the 

crest of the ridge and is part of the Copper Creek thrust sheet. 

Fractures on ORR are well developed in all stratigraphic units and are the most pervasive 

mesoscopic structure (Hatcher et al. 1992). Both systematic and nonsystematic fractures are 

present and were formed at various times during the tectonic history of the southern 

Appalachians. Fracture density is highly variable; reported values on ORR range from 5 to 

200 per 1 m (3.3 ft) (Soloman et al. 1992). Fracture lengths generally range from several inches 

up to 1 m (3.3 ft). Fracture spacings in limestones range from < 5 em (2 in.) to > 3 m 

(9.8 ft). 

According to Hatcher et al. (1992) nomenclature, bedrock beneath Tank W·IA consists 

of the Benbolt Formation, a member of the Middle Ordovician Chickamauga Group, or 

Chickamauga Unit "E,» according to Stockdale nomenclature (Ketelle and Lee 1992) (Fig. 5). 

This formation is characterized by heterogeneous lithologies, consisting of a mixture of dark gray 

shaley siltstone and nodular limestone. Lithologic logs from Core Hole 8, located approximately 

49 m (160 ft) to the southwest of Tank W·IA, indicate that bedrock in the immediate vicinity of 

the tank is consistent with this general characterization (Ketelle and Lee 1992). 

Natural soils that develop over the Chickamauga bedrock are generally fine grained with 

the predominant soil classification being a low- to high·plasticity clay and silt containing 

> 50 percent fines. Since much of the ORNL area has had construction activities, including the 

area surrounding Tank W-IA, most of the natural soil structure has been disturbed. Saprolite 

is weathered bedrock that maintains some of the structural features (Le., bedding and folding) 

of the parent material. Saprolite represents a transition zone between soil and bedrock materials. 

JTOIS3980l.l BUICJE 8 July 28, 1998 
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1.1.4 Hydrogeology 

Bedrock underlying ORNL is Ordovician carbonate strata of the Chickamauga Group, 

which consists of limestones that typically have low primary porosity. Groundwater movement 

occurs primarily within secondary porosity features such as fractures, joints, and solution (karst) 

cavities. Fractures on ORR are well developed in all stratigraphic units and are the most 

pervasive mesoscopic structure (Hatcher et a!. 1992). Most fracture networks tend to develop 

systematic orientations over a particular area (Soloman et a!. 1992). 

In general, groundwater movement is largely along the soilfbedrock interface. However, 

groundwater that infiltrates the bedrock is controlled by secondary porosity features. Depending 

on local Iitnologic characteristics, groundwater within bedrock may be under water" table, 

semiconfined, or confined conditions. The average hydraulic conductivity of saturated shallow 

bedrock within Central Bethel Valley is 8.8 x 10-6 crn/second (Bechtel et a!. 1992). Overall 

decreases in hydraulic cond!lctivity with depth observed in wells throughout ORR are probably 

due to a decrease in the number and size of open secondary porosity features with depth (Bechtel 

et a!. 1992). 

Water levels in the unconsolidated zone and upper bedrock within Central Bethel Valley 

indicate that the water table/potentiometric surface generally mimics site topography, although 

local influences cause many undulations. This shallow groundwater system generally occurs 

under unconfined conditions, although locally semiconfined conditions may occur, particularly 

where the water table is below the top of bedrock. In general, the horizontal hydraulic gradient 

is to the south; however, groundwater flow paths in bedrock are strongly controlled by secondary 

porosity and in places may be perpendicular to, or even opposite to, flow paths inferred from 

equipotential lines. Observations made in well pairs near First Creek indicate that a slight 

upward vertical gradient (approximately 0.1) is present in shallow bedrock (Bechtel et a!. 1992). 

This upward component of the hydraulic gradient suggests that First Creek is a potential area of 

groundwater discharge, provided the bedrock is sufficiently transmissive. Observations made at 

First Creek indicate that the creek bed consists of exposed bedrock, as evidenced by outcrops 

with strikes and dips consistent with regional trends. 

Measurements from drive points installed in the immediate vicinity of Tank W-IA indicate 

that a groundwater "mound" has developed around the tank. This phenomenon is commonly 

associated with underground storage tanks. Relatively high-permeability backfill material in the 

tank pit is surrounded by undisturbed, relatively-low permeability soil or bedrock. This contrast 
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in penneability between the tank pit backfill and surrounding soil or bedrock causes precipitation 

to infiltrate more quickly around the tank, fonning a groundwater mound and radial flow away 

from the tank. 

1.1.5 Anthropogenic Features 

The Central Bethel Yalley site is located in a highly developed area. Buildings in this 

vicinity include offices, research laboratories, process buildings, and support buildings such as 

change houses, a cafeteria, and emergency and security buildings. Roads, parking lots, and 

sidewalks provide access to these buildings. Approximately 40 percent of Central Bethel Yalley 

is overlaid by an impervious cover (Le., buildings, roads, parking lots, or sidewalks). 

Construction of these structures has altered the natural pattern of groundwater recharge by 

diverting precipitation that wIU nonnally reach the water table, removing some infiltration, and 

concentrating recharge along the edges of areas now covered. 

Underlying the ORNL facility is a complex array of underground utilities, drain pipes, 

process pipes, building foundation excavations, and sumps. The types offill material encountered 

in core holes drilled at the site during previous investigations include natural clay, sand, crushed 

limestone gravel, concrete, and asphalt (Bechtel et al. 1992). These fill materials probably 

provide preferred flow paths for surface water infiltration and shallow groundwater movement 

because of coarser grain size, less cohesion, and a lower degree of compaction than surrounding 

native soil. Fill material surrounding stonn sewer line may allow groundwater to flow along the 

lines into otherwise unsaturated areas; this groundwater may then flow in the fill material to the 

creek. These preferred flow paths have the potential to alter the rate and direction of subsurface 

water movement. 

The liquid radioactive waste collection/storage Tank W -IA was commissioned in 1951 and 

remained in service for 35 years, until it was taken out of service in 1986. Tank W-IA was used 

as a storage tank to collect wastes from the high radiation level analytical facilities: 

Buildings 2026, 3019-B, and the Radiochemical Processing Pilot Plant (3019). Figure 6 shows 

the relationship between the tank and the rest of the North Tank Fann. Although some of these 

buildings and facilities are still operational, their mission has been changed from atomic weapons 

development to energy, medical, space programs, or environmental research and development. 

The cylindrical tank is constructed of stainless-steel and has a capacity of 15,100 L (4,000 gal). 

Approximately 2.3 m (7.5 ft) in diameter and 4.1 m (13.5 ft) long, the tank was buried 

horizontally on top of a concrete pad with two concrete saddles and covered with soil (Fig. 7). 

It is believed that the concrete pad was laid into a bedrock pit; the depth of this pit, from top of 

bedrock to pit bottom, is approximately 1.2-1.8 m (4-6 ft) in depth. The top of the tank is 

approximately 1.5 m (5 ft) bgs. 

ITOIS3980J.1 BIIIClE 11 July 28, 1998 



-tv 

i f TA 
:N222SZ 
I 

t 

Fig. 6 

ru. 

1 
1 
1 
1 

~' ~I 
.1 , , 

I 
I 

1 ,-,U: 

3
· :; 

If ~: 1 u >, 
.. ~: I 

--- -~ I , 
t L I r,..'.(AOt/O --r--Nc..-----

,I : INSPFClIo/v HOLE: a 
~I ~ INSP<ClIO/V HO!< ~ 
;'1:,1 SAMPUD UONTHt.)" : 
1 1 FOR N 11" LFAKAGl: 

I I 

~7tlI'f./IIII6fNf:SrA~ 
North Tank Farm appurtenances 

DOE ~ ORNL • cnk Ridge. Tennessee 

LCGCND 
INACTIVE: UNOS 

--- AClIVE: UNOS 
----- PROCESS WAS1E" UNOS 

TO 4500 ARo, 

-I 
"I 
1 
1 

..:1 l)IfANS 
:rro~cmc 
.1 ~A 

_.J 

v.P. lf7I7aJUS PIP: 
c.P. CONCRE7F: PlPF 
s.s. STAINUSS S1EEl. 

[J VAL VE: PITS 

q 
\..-

OOCUMEKT 10: 35HS3O 
0153-40 I EEICA 

DRAWING ID: 
9M5173,<;t)fM 

28" 
; 

DRAWING OA.TE: 
UA.Y5, 1998 TG 



~ll 

.L 

~5' 
Earth Fill 

0.0. 

rr-

$CURCIO o.f5U7 ,.,4-53 

Fig. 7 

" .. .. 
" " " " " " " " " " 

37-

SrcpON A-A 

" " .. 
" " .. 
" " " " " " " 

TankW-1A 
DOe· ORNt • Oak Ridge. Tennessee 

A 

It'" Chunieol Waste 6". fill .s- nonle 

3/t:' THK 

6' 
I 

0 
I 

6' 
I" 

DRAWING '" 
DRAWING DATE: 

97·15173.COR-2 MAYa. 1994 TG 



1.2 SITE BACKGROUND 

The release of radiological contamination to First Creek at the western boundary of ORNL 

was discovered in the mid-1980s. As part of the remedial investigation at ORNL, rock core 

drilling was conducted to ascertain subsurface geologic conditions. In June 1991, rock core 

drilling at Core Hole 8, located southwest of Tank W-IA, revealed radiologically contaminated 

groundwater in the uppermost portion of bedrock. Subsequent analysis of data from Core 

Hole 8, soil borings, drive points, and groundwater monitoring wells in the area indicate that 

leaks to backfill surrounding Tank W-IA are a likely contributing source to this contamination. 

Analytical results of liquid samples from inside the tank, as well as soil and groundwater 

samples collected adjacent to the tank, indicate that radioactive wastes sent to Tank W-IA 

included, but were not necessarily limited to, 137Cs, "'Co, 9OSr , 3H, 2331234U, 238U, and 23'Pu. 

Additional isotopes of U, Pu, and possibly Pm may also have been placed in the tank. Analysis 

of water samples collected from the tank in 1988 indicate the liquid may have been classified as 

having Resource Conservation and Recovery A~t of 1976 (RCRA) waste characteristics as 

evidenced by Toxicity Characteristic Leaching Procedure threshold exceedances for cadmium, 

mercury, benzene, and trichloroethylene (Bechtel et al. 1992). Gross alpha activity in these 

samples was measured at 40,700 pCi/L, gross beta activity at 48,100 pCi/L, imd transuranic 

(TRU) waste activity at 2,480 pC ilL for 23'Pu. 

The transfer line to Tank W-IA from Buildings 2026 and 3019 is strongly suspected of 

leaking and causing soil and groundwater contamination in the vicinity of the tank. For this 

reason, the tank was removed from service in 1986 (Energy Systems 1997). Currently, liquid 

levels in the tank are periodically ineasured, and liquids in the tank are routinely emptied because 

stormflow leaks in during storm events. No sludge is believed to be in the tank (Bechtel 1992). 

1.3 CONTAMINANT CHARACTERIZATION 

1.3.1 Site Characterization 

1.3.1.1 Groundwater 

Groundwater characterization activities were started November 1995 for DOE by CDM 

Federal Programs Corporation (CDM) to identify a source(s) of groundwater radiological 

contamination in Central Bethel Valley that can be related to the Core Hole 8 90Sr plume and 

other potential radiological plumes. The first phase of the investigation consisted of installing 

five drive points in the northwest corner of the North Tank Farm. Based on the findings of the 
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first phase of investigation, an additional 17 drive points were instal1ed in February/March 1996 

(Fig. 8). Groundwater samples from both phases of the investigation were analyzed for gross 
alpha, gross beta, and 90Sr activity. Results of these investigations are summarized in the 
following sections. Additional information regarding site characterization activities (including 
drive point and groundwater well installation and sampling methods, analytical results, and 

findings) may be obtained from COM (1996). 

1.3.1.2 Soil 

In February and March 1998, three soil borings were taken in the vicinity of Tank W-IA 
(Fig. 8). A sample was composited from Borings B-1 and B-2 from 0 to 1.5 m (0 to 5 ft); 
another_ sample was composited from the same borings from 1.5 m (5 ft) to refusal 
[approximately 4 m (14 ft) to 5 m (17 ft)]. A third sample was taken at the location of the 
highest radiation level, roughly 3.7 m (12 ft) bgs to refusal at 5.2 m (17 ft) bgs at B-1. A sample 
was also taken from Boring B-3, W.mmm~lroughly 8 m (25 ft) from Tank W-IA. These samples 

~~:.·.·.,.·.·.w.w.W'·':'y. 

were analyzed for chemical and radiological parameters. Two Shelby tube samples from B-1 
.were analyzed for geotechnical properties. Selected results of these radiological analyses are 
summarized in Section 1.3.2.2 and Table I, and complete results (including radiological, 
chemical, and geotechnical results, and validation summaries) are presented in Appendix C. 

In 1986, soil samples were taken in the vicinity of the tank to determine whether a leak 
existed in the tank or the inlet liquid low-level (radioactive) waste (LLLW) line. Radiological 
analyses from these samples are summarized in Table 2. Exact locations for these samples are 
unknown. 

1.3.2 Nature and Extent of Contamination 

1.3.2.1 Groundwater 

Groundwater sampling results from each of the 22 drive points installed in the vicinity of 

Tank W-IA indicate that groundwater surrounding the tank is contaminated with gross alpha, 
gross beta, and 90Sr activity. 

Gross alpha activities are generally highest near the tank [up to 810,000 pCi/L at Orive 
Point 13 (OP-13)] and decrease radially with distance from Tank W-IA, to a low of 1,190 pCi/L 

at OP-I (Fig. 9). One exception to this trend is OP-2, located west of the tank, across Third 
Street. Gross alpha activity at this location (918,000 pCi/L) is higher than activity levels in or 
near the tank, suggesting that a contaminant source other than Tank W-IA may impact this 

location. Gross alpha activity of water in the tank (43,200 pCi/L) is an order of magnitude lower 

than activities in water samples collected from the tank pit backfill or soil surrounding the tank. 

These results also indicate that activity levels in the tank water are probably diluted by 
precipitation leaking in during storm events (COM 1996). 
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Table I. Soli sample results from the Core Hole 8 plume source-1998, 
Oak Ridge National Laboratory, Oak Ridge, Tennessee 

mcs 2.473 NO 51,860 52,590 560 60,000 

Gross gamma 91.46 NO 4,532 
141Am" 

Gross alpha NO 84,163.73 31,297.37 

Gross bela NO 509,721.58 156,062 

Total strontium 9.42 5,764.46 33,581.15 

'H NO NO 

"'Pu NO 2,185 

lJ9Pu NO 3,266 

141Am' '1.43 44,788.53 

H"'em NO 1,914.67 

"'u 4.78 9,693.15 

mU NO 59.97 

"'u NO 86.44 

ruTh NO 46.86 

''"Th NO 14.52 

"'Th NO 14.51 

"'Te NO 22.39 

usEu NO NO 

10- to 5-ft sample composited from Borings B-1 and B·2. 
15_ft to refusal sample composited from Borings B-1 and B-2. 

NO 

263.30 

376.20 

2,879 

1.640 

11,855.53 

26.47 

119.07 

41.89 

13.11 

12.80 

41.76 

439.90 

4,762 

13,087,83 

40,352.68 

13,767.78 20,000' 

85.99 200,000 

66.69 1,000 

122.2 1,000 

1,355 2,300 

1,261 1,000 

14,296.01 37,000 

55.9 770 

103.78 28,000 

25.5 

6.46 15,000 

4.85 680 

39.28 10,000 

1,560.00 1,700 

"Hot samples taken from discrete location of highest radiation level observed (roughly 12-fc to refusal at B·l). 

25,000' 

2.5 X 10' 

10,000 

10,000 

10,000 

10,000 

370,000 

1,700 

380,000 

150,000 

10,000 

190,000 

4.4 X 10' 

"Americium-241 concentration determined in both alpha and gamma spectroscopy. Americium-241 levels taken from alpha 
spectroscopy (labeled 141Am) considered most accurate, although gross gamma l 41Am also listed. 
'Strontium-90 
6'J'he "sum of the fraction" rule applies for waste that contains a mixNrc of radionuclides. Envirocare submitted a renewal application 
to the state of Utah in January 1996 with the proposed WAC. 

Am = americium 
Cm = curium 
Cs = cesium 
Envirocare = Envirocare of Utah, Inc. 
Eu = europium 
fi = foot 
g = gram 
'H = lrilium 
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ND = nondetect 
pCi = picocurie 
Pu = plutonium 
Tc = technetium 
TIt = thorium 
U = uranium 
WAC = waste acceptance criteria 
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Table 2. Soil sample results from the Core Hole 8 plume source-1986, 
Oak Ridge National Laboratory, Oak Ridge, Tennessee 

"Co < 

mCs < 
IS4Eu 

,nU 

Il2Sb 

'''Cd 

I14Cs 

I44Ce 

Plutonium 

Uranium 

Gross alpha 

Gross gamma 

Gross bela 

clmlg = counts per minute per gram 
Cd = cadmium 
Cc >= cerium 
Co = cobalt 
Cs = cesium 
Eu = europium 

4.38E3 

g = gram 
< = less than 
pCi 0:: picocurie 
Sb = antimony 
U = uranium 

Although gross beta activity is greater than that of gross alpha activity by several orders 

of magnitude, the distribution of gross alpha and beta activities in groundwater in the tank 

vicinity is similar (Fig. 10). In general, the highest activities are adjacent to the tank (up to 

12.7 million pCilL at DP-14) and decreaSe radially with distance, to a low of 48,600 pCi/L at 

DP-6. Again, DP-2 does not follow this trend and has a gross beta activity two orders of 

magnitude greater than drive points to the east and nearer to Tank W-IA. Gross beta activity 

of water in the tank (1.6 million pCi/L) is also an order of magnitude lower than activities in 

water samples collected from the tank pit backfill or soil surrounding the tank (CDM 1996). 

Results of ooSr analyses are almost identical to gross beta results, both in magnitude and 

distribution (Fig. 11). In general, the highest activities are adjacent to the tank (up to 

12.2 million pCi/L at DP-14) and decrease radially with distance, to a low of 41,200 pCi/L at 
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OP-6. Activity in OP-2 does not follow this trend and has a 90Sr activity two orders of magnitude 

greater than drive points to the east and nearer to Tank W-IA. Solids from one drive point were 

also analyzed for comparison with 90Sr activity in the water sample. This analysis indicates that 

the solids contain approximately 50 times the 90Sr activity of the water sample. These results are 

consistent with solid-to-liquid distribution (I<,,) values of 90Sr reported in literature (COM 1996). 

1.3.2.2 Soil 

Analyses performed on samples from Borings B-1, B-2, and B-3 indicate soil surrounding 

the tank is significantly contaminated with alpha-, beta-, and gamma-emitting radionuclides. 

Table 1 summarizes radionuclides detected in each sample. This table also shows the 

respective waste acceptance criteria (W AC) !,!IDi!fUetFtq~!i.fi['W£r*»~mj!tlSjI1;m~J!IIWJ;§"l 
"l!i:lr!itlntRyIWifor Envirocare of Utah, Inc. (Envirocare). Gross alpha activity levels range 

from 13,000 to 84,000 pCilg; the highest levels were detected nearest the tank. Gross beta 

activity levels range from 40,000 to over SOO,OOO pCi/g. Strontium-90 levels range from 9 to 

33,SOO pCi/g; levels of this radionuclide were consistent with gross beta results, with the possible 

exception of the I.S m (S ft) to refusal composite sample (the gross beta level is fairly high 

compared to the strontium concentration). As can be seen from Table I, no TRU isotopes were 

detected at levels meeting the 100 nCi/g threshold for TRU waste. As expected, higher levels 

of radionuclide contamination were detected in the I.S m (S ft) bgs to refusal composite analyses. 

Levels were significantly lower in the surface to I.S m (5 ft) bgs composite samples. Because 

the inlet LLLW line connects to the top of the tank at approximately 1.5 m (S ft) bgs, these 

trends are expected. Appendix C also summarizes the geotechnical parameters of the soil 

surrounding Tank W-IA. Soils around the tank consist of silty clay. The soil is similar to 

natural clay soils found around the tank farm, although small voids were visible in each. split 

spoon sample. Hydraulic conductivity results ranged from 3.6 x 10-1 to 4.7 x 10-6 cm/second, 

indicating a relatively tight clay. Groundwater was encountered at depths of roughly 2.1 m (7 ft) 

bgs (after a period of heavy rain). After sitting overnight, groundwater was detected at 1.2 m 

(4 ft) bgs. 

Results of chemical analyses (and associated validation summaries) are also presented in 

Appendix C. Although many data were rejected because of excessive sample hold times, results 

indicated that this soil, if excavated, Mill! not exhibit the RCRA characteristic of toxicity. 
«?;.: .•.•• 

Polychlorinated biphenyls are also clearly not of concern. 

Results from samples taken in 1986 are shown in Table 2. Because exact sample locations 

are unknown, these data are of limited value. It is interesting to note, however, that one sample 

contained plutonium (unknown isotope) at a level of 244 nCi/g (9.04E3 Bq/g). This finding ~}l!n 
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qualify the waste as TRU, although analyses from the 1998 sampling did not indicate the presence 

of TRU radionuclides over the 100 nCi/g threshold for TRU waste (Table 3). It is assumed that 

no waste generated as a part of this removal action iffJ1J be TRU waste. IK&&~I~m1511,li 

fRYRilftI9l¥sli1ll'1ifnfHA~§11J§JI~jml\m~!!lgI911[;IIRi~~IRt4Ilt9if1Jf1iAlli'Mnl~~m.J. 
~Ip11¥§lw]jm!£§.$1!;i\fgml¥!lmw!iJiWIf~1!Y)JJfmltW1tlt*il!gt$lRR1!l4~§fttfgJllJJn~$!fl,,{§'W.. 
mm.glt!s.;lllWR\Iffi9.imm;11lRifiltwAAwt$~llwmlt1ThY1J%lwff;j1t~!t.itWiwil.llh~;}i'@RW:tK~! 
r~fJ.!»11l1lM:gAm{wll&gg1~J.t!~t~iilP.Jl~tmf.p;!,\K4'lX~lipl~itRt%lt.li\1~~jmJjl~l*If.(ti«~ 
»BiWti§§~stItl.~At~~ 

1.4 STREAMLINED RISK EVALUATION 

The primary risk driving the source control action at Tank W-IA is the ongoing release 

of contaminants that reach White Oak Dam. The amount of 90Sr at the dam is derived from 

primary and secondary sources within ORNL. Contamination released from primary sources, 

such as inactive waste disposal sites, travels to surrounding media (Le., soil, groundwater, or 

. stream sediment). These secondary sources release 9OSr, which is then transported to White Oak 

Dam by local surface water. This contaminant transport system is complex, involving various 

sources, media, contaminant types and concentrations, distances, and times. Hence, deriving a 

correlation between the time and the amount of 90Sr released from an individual primary source 

and the subsequent flux of 90Sr over White Oak Dam is difficult to impossible. 

Table 3. 

"'Pu 2.2 

2l9Pu 3.3 

Total Pu 240 

'''Am 44.8 

Total 50.3 240 

"nle sum of the activity of all the TRU elements may not exceed 100 nei/g. 

Am = americium 
g = gra~ 
nei = nanocurie 
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Pu = plutonium 
TRU = lransuranic 
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It is estimated that 24 percent of the 90Sr flux at White Oak Dam is contributed by 

contaminant sources in the Bethel VaHey watershed (DOE 1997). However, because of the 

uncertainty associated with the relative contributions of 90Sr from many contributing ORNL 

sources, it is difficult to quantify the reduction in risk that }£ill be effected by this proposed 

source control action. Nonetheless, actions that control or prevent the release of 90Sr from 

primary sources SKU! ultimately reduce the total amount of 90Sr reaching White Oak Dam. Any 

reduction in 90Sr flux over the dam wlll result in a proportional reduction in risk. 
~;w.;.;.;.;.) 

Estimates are based on data from the Office of Environmental Compliance and on 

documentation and discharge data from the Environmental Sciences Division of ORNL. These 

estimates. indicate that First Creek released approximately 0.15 Ci 90Sr into White Oak Creek in 

1994, representing 20 percent of the estimated total annual 90Sr flux of 0.75 Ci over White Oak 

Dam for that year (ORNL 1995). AdditionaHy, sampling First Creek in October 1997 revealed 

the presence of approximately 60 pCi/L of 2331'..34U. Data suggest that soils surrounding 

Tank W-IA are significant, possibly principal, sources of groundwater contamination discharging 

into First Creek and are hence important contributors to 90Sr contamination at White Oak Dam 

and 2331234U contamination of First Creek. Therefore, soils surrounding Tank W-IA are an 

excellent candidate for source control action: 

2. REMOVAL ACTION OBJECTIVES 

2.1 STATUTORY AUTHORlTY 

Section 104 of CERCLA addresses the response to actual or threatened contaminant 

releases through removal actions. Executive Order 12580 delegates to federal agencies 

(e.g., DOE) the response authority for site cleanup. As part of DOE removal action authority, 

DOE can undertake any type of investigation, survey, or testing necessary to plan, design, and 

carry out the removal action. 

ORR was placed on the National Priorities List in 1989. DOE, EPA, and TDEC (DOE 

Oversight Division) entered into a Federal Facility Agreement (FFA) in 1992. The FFA 

establishes interagency procedures, defines the decision making process, and establishes schedules 

for environmental restoration at ORR. 

m!?gmll~;~g~$,92]lHt;lIIJ~,91~1[;qf,t{tm\na!ig!!tl1i!t~§J!lliJEggts.lwl!ffilliIlmllii!iU 
~!1~~~m:tqQMru~qP%tfnHllgQl\gt!RmMRij!!li$.P£~lgl!ntmmR~*lllsfl~~IXtiiln\f,glmq:i!§P.hE~q;{r4l, 
l{[gl!{qI{q&:Kftii%l~!lifiIgK9!{f.li!;!fiI!i;mlgi![mRt~JJ.;tSflRRllli!li~~g~t,[f*!!§j;~q9.X~l!lffiI.~~;!{{qm 
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m%Wgllt!kl$§IIB1{Rtitll!1t~rw!~rAll~ID'S.[mnygnm~J1Jllt:¥tS1wt~t!lllil~!l¥:1fp,,~. 
This EE/CA for the Core Hole 8 plume source .subject to review and comment by EPA and 

TDEC. A public notice of availability of the Administrative Record file Will.lawublished, and 

a 30-day public comment period W;llJ\~'provided mij@'[QJJ1~ to 40 CFR 300.415. 
~.·_·.·_·»»X«,X·.·_·.· ~~·_·_·.·'·>'~"'·"'».·'/'>.'w_w.·"""';':_ 

2.2 PURPOSE AND SCOPE 

The purpose of this non-time-critical removal action is to lY.iI:~.mmlifRq"y! 

IltlIDllI§J£iMt~llill!=ll1lfiBilUt.~~lm~tf§gnDl[~Ji~g*-mnilllt~IWllfWJ.ntlttt~fl1~lli 
[§miffii~!vt*rt.gmt§Moo;I41~lli1mtE~m.:irii~lfimf.¥ml~~1Ill.i~rep'j~!Yf.iel!Ja~.l¥K\imWtl1j 
t§Jt%!frl;itJJlatplm~tl~RR§JltImilJ!fil~1!gjMJ!~!1ItS~RlR$~,~~t,!rtt~lm§l~g\fw!lwi The scope 
of this removal action includes i1.~ti!~[~ngilliiI contaminated soils [f§itngtW~Mt.lliI,~gi! 

~gf~s.nIP.§i1!\tti:Mt.tl!It§A§E*n!§t.\gnlw.J!I@!I£lg§g9.fl9:;FSnq~JsJ.1bRt~g\t~1~91m&fJI~Jg¥J!l~~IDg£tl 
!¥.Iqij'i §gl1l1~p!~gfitumr.@fif~fliji;,*m;f;)i~)lURE{IROO1t.ipl!;{2wgnsUg;q!;';WJ!ltktltgwl~g~!§lf~i~Jl9. 
2RgIml§mtllIiiw1l!\!smgXl!il~w1R!lll:grWIR!!Ht\\lilltiwlmM!mlIDtti€&s.ml;g§!fl\Wlt~m§x;4n:*-Rtlgy£tl 
. ~h~gJtllJ§nll!~!I;§t;!§i~I!W!~I,I§Yt.!&{*ft«~q~ Soils not remediated as part of this removal action 
&:m be addressed in the Bethel Valley watershed ROD. 

2.3 JUSTIFICATION FOR THE PROPOSED ACTION 

lrm,~llffimg¥!!.1~2U9nljWJ.U11l§!it1ffiHgs~l~ff-site releases at White Oak Dam RZiaaBts§§mJ. 
contamination in First Creek caused by contaminants in soils surrounding Tank W-IA. The 

proposed action ~!J! reduce the amount of uranium and strontium released to First Creek and the 

Clinch River and Wlllleave the site in a condition that minimizes future contaminant releases. 
::;:;;:~.;:::;::~ 

This early action ll(l!! be consistent with the final action in Bethel Valley. 

3. SUMMARY OF REMOVAL ACTION ALTERNATIVES 

Three alternatives are identified for the removal action at the Tank W-IA source area, 

(Fig. 12). Each alternative minimizes contamination of groundwater from radionuclides contained 

in contaminated soil surrounding the tank. Mitigating source contributions to the Core Hole 8 

plume source is expected to ultimately reduce the amount of 90Sr released over the White Oak 

Dam to the Clinch River, and the amount of uranium released to First Creek. The three 

alternatives developed and evaluated in this EE/CA are: 

• Alternative 1: Remove tank and excavate surrounding contaminated soils; cut and cap 

tank lines; dispose of generated waste. 

IT0153980J .IBH/CJE 28 July 28, 1998 



N 
\0 

Fig. 12 Tank W-1A source area 
DOE· ORNL • Oak Ridge. Tennessee 

DOCUMENT 10: 35H830 
015J-40J EEiCA 

DRAWING 10: 
97·15173.CDR4 

DRAWlNG DATE: 
MAY 6, 19% TG 



• Alternative 2: In situ grout contaminated soil around tank to achieve source control 

by permeability reduction; empty tank of contents and fill with grout. 

• Alternative 3: In situ chemically treat contaminated soil around tank to achieve source 

control by stabilization; empty tank of contents and fill with grout. 

Each alternative and its application to the removal action are described in this section. 

Predesign requirements are also identified per alternative. 

3.1 ALTERNATIVE 1: REMOVE TANK AND EXCAVATE SURROUNDING 
CONTAMINATED SOILS; CUT AND CAP TANK LINES; DISPOSE OF 
GENERATED WASTE 

Under this removal action alternative, the tank, concrete base and saddles, and 

surrounding soils and backfill which are considered a contaminant source will be excavated. All 

lines connected to the tank ~lLl be cut and capped as appropriate. The resulting pit 1&111 be 

backfilled, and all waste generated [soil, concrete rubble, steel tank, piping, and personal 

protective equipment (PPE)ftrash] &llI be properly disposed of. A representative approach 

follows. 

To minimize the amount of groundwater and rainwater encountered during excavation, the 

removal action iMl1l be carried out during the dry season (May through OctOber) if possible. 

Because September and October are typically the driest months with regard to rainfall, ideally 

the excavation ¥all take place then. Before the excavation takes place, the tank !mJ be emptied 

of its contents. This itl11 be done in the same fashion as it is presently done'(approximately every 
.~ ..... ... 

month) to remove groundwater which seeps into the tank. Contents of the tank wm be 
~::w;:;.>::: 

transferred to the LLLW system for treatment. The tank WIll then be isolated by closing valves 
::~:~::~:'X$ 

on any lines attached to the tank. Locations of the lines WiH be determined and marked to the 
-X',.":""":-; 

maximum extent feasible. Available drawings and anecdotal evidence ~\U be used in this effort. 

The power line leading to Structure 3116 w.1U be removed as part of site preparation. Power 

lines located north of the concrete barriers are not expected to constitute interference. 

Because of the possibility of worker radiation exposure, the excavation \YU!! be conducted 

as remotely as feasible. An excavator will be situated behind the existing concrete barriers just 
%.~:y;~;;::. 

to the north of the Tank W-IA area (Fig. 13). Placement behind the barriers my limit the 

possibility of contamination of the main body and tracks of the excavator, and ill consistent with 
:.;.:". 

the "as low as reasonably achievable" concept. The excavator wi!! scrape the ground cover over 
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the tank as necessary to uncover buried lines. These lines are connected to the top of the tank; 

most are constructed of stainless-steel. One line, the LLLW inlet line, is designated "chemical 

ware." This line is constructed of vitrified ceramic lined with glass. Before tank removal, these 

lines _1 be cut and capped; this can be accomplished through a variety of methods. To 

minimize worker exposure, lines can be cut remotely using backhoe-mounted hydraulic shears, 

or they can be cut a distance from the radiation source (i.e., at the jet pit just east of the tank, 

through which most steel lines traverse). The inlet LLLW line wi be cut using the force of the 

excavator bucket. All lines (if not removed entirely) illY be capped, such as through insertion 

of a grout plug. Alternatively, depending on radiation levels, workers can enter the area and cut 

the lines manually. No bracing or shoring ii be expected to be necessary for personnel safety 

because the workers MtllI be present in the pit only to cut and cap lines; maximum depth of these 

lines is the top of the tank, or approximately 1.5 m (5 ft). This depth is also shallower than the 

more significant radionuclide contamination (Table 1). However, portable shielding can be used, 

if appropriate. Actual cutting can be accomplished with a nonspark producing saw (or m;gf.l.1Ii~ 

wJJ11~ detached at joints if possible). If workers enter the pit at a depth> 1.5 m (5 ft), bracing, 

shoring, or sloping WllI be required per Occupational Safety and Health Administration (OSHA) 
<·.·.w .... ;.; 

requirements. Because the highest radiation levels may exist on the inside of the ceramic LLLW 
line, workers wm exit the pit before that line is cut; the backhoe wm be used to cut the line. All 

:.»:.~:.:~.:. ~.:y~:.:.:.~: 

lines are expected to be drained; however, precautions Will be taken in the event some liquid 
•• w.-.;;.·~. 

remains. These precautions can include continuous radiological monitoring and collecting any 

drained liquid in containers. The location of all line breaks wIll allow for tank removal; the 
.~.v.~' .. '.' 

scope of this removal action does not include significant line excavation and removal. 

Groundwater was encountered at 2.1-2.7 m (7-9 ft) bgs during soil boring activities, so 

it is not expected that groundwater Win be encountered in the pit at the working depth 
~~·x· ... ·.·.·. 

[approximately 2 m (5 ft)] for the amount of time workers ~U! be present. However, if 

groundwater (or rainwater) does enter the pit before all lines are cut, a sump pump g!'1 transfer 

the water out of the pit to a polyethylene tank for characterization and subsequent treatment 

(e.g., using the LLLW evaporator system). This pump mll1 also be used ~JtJ£l%~w to remove 

groundwater/rainwater during excavation activities. 
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isliffl'ffl6V'clU When the tank is sufficiently unearthed, the iron straps holding the tank to the 
*~;;';;=:::::::~:X-;i-.~;,;;,v;:»'X.:~AA 

concrete base and saddles wm be cut above the turnbuckles, and the tank NiiU be removed. Soil, 
««y • .;.... R· •• ·.y,....;. 

concrete rubble, and gravel fill (if present) will be placed into intermodals, ro11-offs, or similar 
•. .,,:W:;:. 

containers. After being verified empty, the tank »>J1\ be cut up as necessary to allow placement 

into waste containers. Containers w11l be replaced as they are filled. Characterization of the 

waste, estimated to be from 300 to 380 ml (400 to 500 ydl
) »lU! determine ultimate disposition. 

Sample results indicate that contaminated soil around the tank is stratified 

(Le., concentrations of radionuclides increase as depth increases). Characterization results 

(Sect. 1.3.2.2) indicate the soil is not RCRA-hazardous. If soil is not homogenized throughout 

the excavation or blended with other, less contaminated soil, waste containers filled first may 

contain lower levels of radionuclides than containers filled later in the process. 

Alternatively, the soil may be homogenized during excavation activities which ~m 

effectively average radionuclide concentrations. Analysis of characterization results in 

. Section 1.3.2.2 indicates, even if excavated soils are homogenized, waste may exceed Envirocare 

radionuclide WAC. Americium-24 1 , 2l'Pu, 2l9Pu, and ''''Cm are among the radionuclides which 

may ultimately exceed WAC, although these leveis are below the 100 nCi/g threshold defining 

TRU waste. Nonetheless, it is difficult to ultimately predict whether this »ill! be the case, 

because this analysis is based on only mt~ soil borings. Radionuclide concentrations mil! also 

be affected by excavation limits (Le., excavation of a larger area may result in lower average 

radionuclide concentrations). 

Another option W'!/J be to consolidate excavated soil with other, less contaminated soil such 

as soil removed from the cesium plots at Waste Area Grouping (WAG) 13 (currently stored at 

Solid Waste Storage Area 6). Also, it may be appropriate to excavate the shallower, less 

contaminated soil and ship it directly to Envirocare. Deeper soil with higher concentrations of 

contaminants can be placed in storage or blended with former WAG 13 soil and subsequently 

shipped to Envirocare for disposal. Consolidation of excavated soil with former WAG 13 soil 

at a 1:1 ratio has been considered in the CA. Former WAG 13 soil is classified as low-level 

(radioactive) waste (LLW); no regulatory obstacles to consolidation exist. m:t~ftii1t.itw.!U!1 

~!l9i!11iItIlDJWI$~liYIll~Bls;m;tK{\mtRiijigl9.vg;lff~j$a~KgslWill~f£Imlmt;imifll!i@g 
1iiDi!1mtiJfgJjiqwgE~lIlltI~j;miu~tfifi!!l11§t!!&mtl$~§I!lR!EnYln~rfg!m'Mii.i~t§jm~@a'RMiU!l 
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Following excavation, the pit ti1l1 be backfilled !¥lmIqR,qlt- If groundwater enters the 

pit before backfilling, crushed stOne or similar material iiI! be used to backfill to the water level. 

Should the water level rise too high, it IIU be lowered by pumping groundwater to the 

polyethylene tank; this water gill be treated by the LLLW system. Soil ItIFIT.(@JllItY then 

be used to fill the pit to grade. 

Level C PPE with an air purifying respirator is assumed for the CA. It is also assumed 

that engineering controls (Le., wetting down the area as necessary to minimize airborne 

mobilization of contaminants, cleaning backhoes after use to avoid drying clumps of clay, and 

installing a tarp over the area while not excavating), continuous radiation monitoring if workers 

enter the excavated area, and air monitoring at the work area boundary, wel be employed. 

Portable radiation shielding for workers and equipment operators is not assumed; however, this 

shielding can be employed if radiation monitoring detects localized areas Of high-gamma levels 

(a possibility because of the high affinity of gamma emitting 137Cs for clay). The consistency and 

moisture content of the soil samples (see Sect. 1.3.1) along with the engineering controls noted 

above, indicate that a portable tent over the excavation area to minimize the hazard of airborne 

radioactivity Nil! be unnecessary. Other options, if appropriate, can include excavating after 

normal work hours or on weekends and/or iemporarily restricting access to Third Street. If a 

hazard analysis indicate$ it is appropriate, a tent wIll be employed. However, a tent will inhibit 
,", '·'b .... ·..... : ... ~:.w.'". 

the efficiency of excavation and increase cost. 

3.2 ALTERNATIVE 2: IN SITU GROUT CONTAMINATED SOIL AROUND TANK 
TO ACHIEVE SOURCE CONTROL BY PERMEABILITY REDUCTION; EMPTY 
TANK CONTENTS AND FILL WITH GROUT . 

Under this removal action alternative, the soil around the tank wll! be grouted to reduce 

permeability and thus reduce contaminant leaching, and the tank IRlt~ be emptied g#!I'XfIi§~tH 
and fiitellJ;WUfi grout to prevent it from refilling with groundwater. A representative approach 

;::;:::;-;~i;~;;;;;«~'~~'::::X::;~ 

follows. 

The tank WI!! be emptied in the same fashion as it is presently done (approximately every .:::: ..... ~ 
month) to remove groundwater which seeps into the tank. Contents of the tank \ful be 

transferred to the LLLW system for treatment. The tank WUl then be isolated to the maximum 
~~.:::.~:.;.;{ 

extent practicable by closing valves on any lines attached to the tank. The location of lines 

leading to and from the tank Wm be determined and marked to the maximum extent feasible. 
~.:".;.;..;.;..; 

Available drawings and anecdotal evidence Mrili be used in this effort. The power line leading 
~ .•.. ~.",.",,,,, 

to Structure 3116 ~1~!;rt\~1j$!!! be removed as part of site preparation. Power lines located north 

of the concrete barriers are not expected to constitute interference. 

ITOISl980J.I BH/CJE 35 July 28, 1998 



To minimize the amount of groundwater encountered during grouting, the removal action 

wln be accomplished during the dry season (May through October) if possible. Sleeve pipes "h"' ..... _.~ 
(Fig. 14) (or slotted drive points) 1m be installed at intervals and depths sufficient to encompass 

the in situ soil volume down to bedrock, surrounding the tank. mlitt!tf@;'7f~lImtjif.§ltt~tWlfl 
:>: •••••• • ••• -} .... · .... ·»"~m ... ,;:::;Q· ... · .......... *.« .. · .. w...,...:.-m. 

Ir!llRIt.{W;l§iIml§lI~ltn~l~:rmt9imili*E,Jgtlgg@fl!~f1!.fl:qll:lfi~1rr_!VEilil.\IGrout injection 
is known to displace water from subsurface pore spaces. As a result, once grout injection begins, 

contaminated groundwater wlU either rise to the surface or wiU be mobilized through preferential 

flowpaths (e.g., through fill around buried lines near the tank). To avoid the possibility of 

contaminant mobilization, the groundwater level wi!! be lowered by dewatering through several 

(but not necessarily all) of the installed sleeve pipes before inserting casing grout. Pumps 1111 
be installed in the sleeve pipes and }k\!I discharge to a polyethylene tank located near the 

Tank W-IA area for subsequent wastewater characterization. Based on characterization results, 

the water mi!! be appropriately treated (e.g., by the LLLW evaporator system) before discharge. 

Other sleeve pipes &\111 be monitored to verify that the water level lowers appropriately. If the 

water level does not subside adequately, more sleeve pipes w.m be pumped. 
,.:.:.;.;.~:.% 

Immediately after dewatering is accomplished, in situ grouting ~m take place. Using the 

previously installed and grouted sleeve pipes (casing grout is inserted after sleevepipes are 

installed) wm allow injection of grout at selected depths and m;m help to prevent newly injected 

grout from reentering the sleeve pipe after injection. Results of a predesign study WIll dictate the 

type of injection grout to be used. An acrylamide grout has been assumed for this alternative. 

This assumption is based on the versatility, durability, and ability of acrylamide grout to reduce 

soil pertneability because its viscosity (similar to water before set) allows it to fill voids more 

readily than cement-based grout. The grout &\UI also contain additives (e.g., phosphates) that *-tJ! 
increase the chemical binding of contaminants present (appropriate amounts and combinations of 

additives IllI be detertnined in the predesign study). However, the primary function of in situ 

grouting WIY be to reduce the hydraulic conductivity of the soil mass around the tank, thus 

limiting groundwater contact with, and leaching of, contaminants from that soil mass. Sleeve 

pipes &:lJ! be left in the remediation area and capped. The primary predesign requirement for this 

removal action alternative 1f:U! be a study to detertnine grout mix and injection method. 
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3.3 ALTERNATIVE 3: IN SITU CHEMICALLY TREAT CONTAMINATED SOIL 
AROUND TANK TO ACIDEVE SOURCE CONTROL BY STABILIZATION; 
EMPTY TANK CONTENTS AND FILL WITH GROUT 

Under this removal action alternative, soil around the tank Itt be chemically treated to 

stabilize contaminants and the tank will be em tied afMiiCHf"uidf"*i\f*m and lliiiiNfillID4=t'ffi , =::::::x:;:;:;:; P };:;:X;:;m;::;l~:,:::-Al'~{-:-~*:::~sg::;:;:;!;S;-;m ~:;:;;;;».,;;;~~::;.·J!.-=:~::~t!Y~:x;;;;: 
grout to prevent it from refilling with groundwater. A representative approach follows. 

The tank Will be emptied in the same fashion as it is presently done (approximately every 

month) to remove groundwater which seeps into the tank. Contents of the tank l!Il be 

transferred to the LLLW system for treatment. The tank Wilt then be isolated to the maximum 
w ... · • .".~~ 

extent practicable by closing valves in any lines attached to the tank. The location of lines 

leading to and from the tank\rlU be determined and marked to the maximum extent practicable. 

Available drawings and anecdotal evidence »:tU be used in this effort. The power line leading 

to Structure 3116 tmm,!l~llim be removed as part of site preparation. Power lines located north 

of the concrete barriers are not expected to constitute interference. 

The tank Will then be filled with a low-strength grout using a tremie pipe. The grout will 
~"'-~"'.'~ . 

prevent groundwater seeping into the tank. 

To minimize the amount of groundwater encountered during in situ treatment, the removal 

action §:l!l: be carried out during the dry season (May through October) if possible. Sleeve pipes 

(Fig. 14) (or slotted drive points) §:!!J be installed at intervals and depths sufficient to contact the 

in situ soil volume down to bedrock, surrounding the tank, with the chemical reagent. mll'~ 
:':w,',:"" 

[*§:WR£2i~l~!g;W'§I{t~!1%1M.~~I%Yi~JJMm21~f.imgt\il~lliI~§!§ft~liJY~fS\iI§,tim!t.§m:iliy'§lU;il1mhis 
alternative assumes the area Win be dewatered as in the grouting alternative to reduce dilution of 

chemical reagent or displacement of groundwater to the surface or through preferential flowpaths. 

As in the grouting alternative (Alternative 2), pumps installed in several (but not necessarily all) 

sleeve pipes &U\ discharge to a polyethylene tank near the work area for subsequent wastewater 

characterization. Based on results of characterization, the water w:JXt be appropriately treated 
u» ... -:-..... 

(e.g., by the LLLW evaporator system). 

The treatment assumed in this alternative uses the mineral property of isomorphism. In 

this application, a common mineral, such as an apatite, has the capacity to "scavenge" heavy 

metals and radionuclides into structural positions which might normally be occupied by other 
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materials without altering its crystal form or structural properties. For example, strontium wi!! 
likely take the position normally occupied by a calcium ion in hydroxyapatite, which normally 

is represented by the following formula: 

After substitution of strontium for calcium, the mineral should be represented by the following 

formula: 

n < = 5 

This process is essentially irreversible, with the radionuclide becoming an element of a 

mineral, crystal structure which is physically durable and chemically stable and from which the 

radionuclide W.m not leach into the environment. Additionally, this phenomenon may be readily 
~.,v.·."." 

synthesized at ambient conditions (Austin et al. 1997). This differs from grouting in that 

groundwater flow is not necessarily reduced; contaminants are simply resistant to leaching. 

The reagent used to accomplish this beneficial isomorphism flU! be injected into the 

ground through the installed sleeve pipes or slotted drive points (similar to how the grout »fLU be 

injected in Alternative 2). The amount of reagent wm be sufficient to contact soil in the limits 
~:~;:::::::~~: 

of treatment down to bedrock at 5 m (18 ft). 

The primary predesign requirement for this alternative »II!! be a predesign study. 

Properties of the soil, such as pH, and properties of the contaminants present, such as type and 

speciation, may significantly impact the effectiveness of this treatment. A predesign study using 

contaminated soil collected from Tank W-IA area Wan be required to determine both the reagent 

composition and the potential for remediation success. This is particularly important given the 

limited history of this technology, especially with radionuclide contaminated soil. Geotechnical 

parameters wlU influence the exact method of reagent injection used, with a goal of optimizing 

soil/reagent contact. 
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4. EVALUATION AND COMPARISON OF ALTERNATIVES 

lllf£lhe three alternatives described in the previous section can be implemented to 

reduce the amount of 90Sr released over White Oak Dam to the Clinch River, and the amount of 

uranium released to First Creek. Each alternative was evaluated qualitatively using the following 

criteria: 

• effectiveness, 

• implementability, and 

• cost. 

The effectiveness of an alternative refers to its ability to protect human health and the 

environment and meet the objectives of the removal action. Criteria considered include 

(1) protectiveness of human health and the community; (2) protectiveness of workers; 

(3) protectiveness of the environment; (4) practicability of compliance with applicable or relevant 

and appropriate requirements (ARARs); (5) ability to achieve the removal action objectives; and 

(6) reduction of toxicity, mobility. and volume of contaminated media through treatment. 

The implementability criterion addresses the technical and administrative feasibility of 

implementing the alternative and the availability of various required services and materials. 

The cost criterion is used to evaluate the direct and indirect capital costs of each 

alternative. Cost is based on feasibility level scoping and has an expected accuracy of +50 to 

- 30 percent. 

ARARs analysis and cost estimates are contained in Appendixes A and B, respectively. 

4.1 EVALUATION OF ALTERNATIVE 1: REMOVE TANK AND EXCAVATE 
SURROUNDING CONTAMINATED SOILS; CUT AND CAP TANK LINES; 
DISPOSE OF GENERATED WASTE 

4.1.1 Effectiveness 

This alternative !/lUI protect human health, the community, and the environment because 

the source term §'UI be removed. It ¥i1l.1 comply with ARARs and W11l achieve removal action 

objectives. Long-term, this alternative is very effective because the tank and surrounding 

contaminated soil Mllg be removed. Soil around the tank is not expected to be RCRA 
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contaminated and $iY not require treatment; therefore, no reduction in toxicity, mobility, or 

volume through treatment wln be realized. Procedures $YI be employed as appropriate to satisfy 

worker protection requirements. 

4.1.2 Implementability 

Excavation is a proven, reliable, and implementable technology. However, limited 

characterization data result in two uncertainties which affect the implementability of this 

alternative: 

• disposal location and 

• worker exposure hazards. 

Soil characterization for this EE/CA is based on one biased and two composite soil 

samples taken from two soil borings in early 1998 and on several samples taken (exact location 

unknown) in 1986. One additional composite sample was taken roughly 8 m (25 ft) from the 

tank. It is difficult to predict actual characterization results per container after excavation and 

packaging have taken place. However, results of analyses on these samples indicate that the soil 

may not satisfy radionuclide WAC for Envirocare, even if the soil is homogenized after 

excavation. As a result, consolidation of excavated soil with less contaminated soil previously 

removed from WAG 13 cesium plots is also considered in this 'analysis. 

Options for disposal, in addition to Envirocare, include the NTS, the !!R\EUlL~ on-site 

disposal cell, or storage on the reservation. Implementability concerns exist for each site. One 

soil sample taken in 1986 contained a level of plutonium which was above the threshold defining 

TRU waste. After excavation, it is unknown whether the soil, or a portion of the soil, YiUl be 

classified as TRU waste. Waste classified as TRU .W1Jl require disposal at Waste Isolation Pilot 

Plant (WIPP), a facility which is not currently accepting waste (although this is expected to 

change in the near future). Oak Ridge is not currently able to send waste to NTS for disposal 

pending resolution of several legal and National Environmental Policy Act of 1969 (NEPA) 

issues. WAC for the RRI€.Hll!l on-site disposal cell have not been finalized; the on-site disposal 

cell mayor may not be able to accept this waste. The least preferable option is for waste to be 

stored pending availability of disposal capacity. Blending excavated soil with the MtfifiX}a soil 

6HllfeIfQp!i11S.lfflWSIJWiffftop»gdll should provide a waste with relatively uniform contaminant 
.;.;.;.;v;.;..;.;.;.;.;.;.;.;.;.;..; >;.;. ;". ;.;.:.:.; ••• :.:.;.;.;.;.;.;.-~;.;.J;:.;.;~"««fl;.;;;::.;:'~:';;$~:;;':.: ••• :~.~:.:.~.:.:. 

levels. J!!gW414fJT11ml'mR1i&J1ft!n!!1~i#JtRt¥f~tl!l1~:iJIEI§§~i11t~metC%1.tIDai.%tnllNtla2uiiMf 
i\Qm1IDlnm(§IJe~glU~«MfflU If the soil is not homogenized or blended, however, waste in ~ ... '; ..... , .............. ,a,.. ....... ~v.w» ... ",~ . .;·~*.·.N.·;-:-:· •. : ...•... : .• .;.:.;.(~.~ ••. :.:.:-~.:-:~.:.: .•. :. 

different containers may contain different contaminant levels (as discussed in Sect. 3.1); as a 

result, more than one disposal location may be required. Homogenizing the soils to mitigate 
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contaminant stratification, blending excavation soils with WAG 13 soils, or using different 

disposal locations are considered implementable strategies. 

As noted in Section 4.1.1, procedures mn be employed as appropriate to satisfy worker 

health and safety requirements. Based on characterization results detailed in this EE/CA, Level C 

PPE with an air purifying respirator has been assumed. The moisture content of soil samples 

indicates that an airborne hazard wllJ probably not exist beyond the excavation zone. If it does, 

thereby presenting a hazard to passersby, a portable tent can be employed. However, excavation 

in a tent wiU be more difficult, and thus less implementable, than excavation without one. 
»»:~=::::~ 

Engineering controls and/or excavating after normal working hours (as discussed in Sect. 3.1) 

to minim.ize the need for a tent are considered implementable. Data do not suggest external 

exposure *1U be limiting in the excavation scenario; however, it is possible that gamma radiation 

emitters (e.g., 137Cs) may be present at higher levels than currently believed. High levels may 

also be present in some of the lines to and from the tank, particularly the inlet LLLW line. If 

. gamma radiation levels are found to be limiting, line cutting II! take place remotely, as 

. described in Section 3.1, or portable shielding can be employed. Use of portable shielding is 

considered implementable. The more remote the process, however, the harder it &\1m be to 
•• :.;v;.;.;.;~. 

implement the alternative. 

4.1.3 Cost 

The cost of Alternative 1 is $21$ million (without blending and WAG 13 soil 
X·;H:·:~ 

consolidation) and ~i~ million (with blending and WAG 13 soil consolidation). The 

$f!§! million cost includes excavation in Level C PPE with air purifying respirator, cutting and 

capping lines utilizing workers in the shallow pit, engineering controls to minimize airborne 

hazards, and direct disposal of gIP ml (~yg ydl ) of waste at Envirocare. It does not include 

remote cutting of lines, use of a tent to contain any airborne hazards, or any significant 

homogenization of excavated soil. Assumptions for the $lHt million cost are similar to the 
~.~ •• ;o;.;v 

above, but include transport of the excavated soil to Melton Valley, consolidation of the soil (at 

a 1:1 ratio) with the former WAG 13 soil at Melton Valley, and characterization, transport, and 

disposal of li&~~ ml (!\i§1l yd l ) of blended soil (including the Core Hole 8 plume source soil 

and the WAG 13 soil) at Envirocare. Details are provided in Appendix B. This alternative is 

more costly than the in situ alternatives if blending is necessary. Higher cost is attributable to 

blending excavated soil with former WAG 13 soil and the additional characterization, 

transportation, and disposal costs associated with using former WAG 13 soil. If, however, the 

cost for characterization, transportation, and disposal of just Core Hole 8 plume source waste is 

considered, the cost for this alternative, given the +50 to -30 percent range of accuracy, is 

similar to the cost for Alternatives 2 and 3. As a result, cost is not considered a differentiating 

criterion in alternative evaluation. 
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4.2 EVALUATION OF ALTERNATIVE 2: IN SITU GROUT CONTAMINATED 
SOIL AROUND TANK TO ACIDEVE SOURCE CONTROL BY PERMEABILITY 
REDUCTION; EMPTY TANK CONTENTS AND FILL WITH GROUT 

4.2.1 Effectiveness 

This alternative ~l be protective of human health, the conununity, workers, and the 

envirorunent. It FlU! comply with ARARs and wJU achieve removal action objectives. In situ 

grouting Will not be as effective as Alternative I, particularly over the long term, because 

contaminants WI!! remain and permeability reduction flJ.n not be absolute. Long-term 

performance is unproven (this alternative is unlikely to remain effective for the length of time 

necessary for 'sufficient decay of long-lived radionuclides, such as uranium). The use Of low­

pressure grouting has been shown effective at WAG 4. However, WAG 4 grouting involved 

filling voids in waste, not in clay or backfill. Visual inspections of the clay removed by split 

spoon indicate that voids do exist in the clay baCkfill; indeed, given the indications of 

"bathtubbing" observed in the inunediate vicinity of the tank, grouting lYm be expected to have 

. some measure of success (although permeability testing results indicate a fairly tight clay 

formation). Different injection methods, such as variants of low-pressure permeation grouting 

and high-pressure grouting, or even some type of soil mixing, can be used to maximize 

effectiveness given the existing soil properties. Use of a solution grout, such as acrylamide, as 

opposed to a cement-based grout, should increase the effectiveness of this alternative because the 

less viscous solution grout can fill smaller voids more readily than a cement grout, and the grout 

is more durable over the long term. If voids are successfully grouted, groundwater contact with 

contaminated soils ~iU be minimized, thus limiting contaminant leaching. Nonetheless, given 

the results of geotechnical testing of this soil (see Appendix C), clearly the effectiveness of 

grouting}Xl!! be limited without some form of soil mixing. A predesign study wll! be appropriate 

to determine the preferred injection method and grout and chemical additive formulation. 

Chemical additives for contaminant fixation ~nl increase effectiveness and !tIn reduce the 

mobility of contaminants through treatment. Alternative 2 NUl, however, increase the volume 
-»:«m.~ 

of the contaminants in situ. 

4.2.2 Implementability 

In situ grouting is a proven technology [qqi&;fu~§Ul£tS§lt\1!Ugl;l1}'gwgHRl1§1Ij;Rlgt;~ 
H§!!;;~, recently implemented at W AG ~ at ORNL. Necessary services and materials win be 

readily available. A predesign study to determine the optimum injection method r~j§l~lltW)!tltlj 

*qtEl;I1Ml~J.§!li~, as well as grout and additive formulations, @111 be necessary before actual 
implementation of this alternative. 
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4.2.3 Cost 

The cost of Alternative 2 is $~ million. Although contaminants are left in place, 

surveillance and maintenance (S&M) costs are not considered in this analysis; they I' be a 

component of the Bethel Valley watershed project. Details are provided in Appendix B. 

4.3 EVALUATION OF ALTERNATIVE 3: IN SITU CHEMICALLY TREAT 
CONTAMINATED SOIL AROUND TANK TO ACIDEVE SOURCE CONTROL BY 
STABILIZATION; EMPTY TANK CONTENTS AND FILL WITH GROUT 

4.3.1 Effectiveness 

This alternative ~U be protective of human health, the community, workers, and the 

environment. It ~UJ. comply with ARARs and ~Ul a~hieve removal action objectives. In situ 
•· •. ·.w ... ~~ •••••.•. ~ 

chemical treatment wm not be as effective as Alternative 1 because contaminants Will remain; 
~;:~:~:~;~ »::i:.~~~:: 

however, if successful, this alternative wm be more effective than Alternative 2 because of the 
.;.; . .,;.;.;.;.;.: 

relative irreversibility of the mineral formation. This technology has been shown effective in 

bench-scale tests; however, it has not been implemented in field-scale conditions for 

radionuclides. Like the grouting alternative, the permeability of the clay !&lU impact . . ......... ~.~: .. 
effectiveness. It may be difficult to fully contact low permeability clays with the reagent 

although, as wUH in situ grouting, various injection techniques are available. Soil not treated w.,lU 
remain a secondary source of contaminants to groundwater. Effectiveness is dependent on soil 

geochemical parameters (as discussed in Sect. 4.2.1) as well as contaminant properties. As a 

result, a predesign study WUI be appropriate before implementing the alternative. This predesign 

study, like that for the grouting alternative, ~!U determine reagent composition and strength, as 

well as preferred injection method. In situ treatment as described in this alternative ~in reduce 

the mobility of contaminants and may decrease the overall volume of contaminants in situ. 

4.3.2 Implementability 

This alternative is implementable. Although unproven at the field-scale, this technology, 

if successful, is expected to be reliable. Injection of the chemical reagent WIll be accomplished 

in a fashion similar to grout injection. The availability of vendors to implement this alternative 

is limited. A predesign study wI!! be necessary before implementation of the alternative. 

4.3.3 Cost 

The cost of Alternative 3 is $2Ilt million. Although contaminants are left in place, S&M 
;.;~.;.;.;.."'; 

costs are not considered in this analysis; they ~i!l be a component of the Bethel Valley watershed 

project. Details are provided in Appendix B. 
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5. RECOMMENDED REMOVAL ACTION ALTERNATIVE 

The recommended removal action alternative is Alternative 1: remove tank and excavate 

surrounding contaminated soils; cut and cap tank lines; dispose of generated waste. This 

alternative is recommended for several reasons: 

• The effectiveness of excavation will be superior to that of in situ grouting or chemical 

treatment because contaminants wItt be removed. 

• A predesign study ~UI not be required for implementation of this alternative; a 

predesign study ~m probably be required for implementation of the other alternatives. 

• Long-term (> 300-500 years) institutional controls for the Tank W-IA area »1m be 

required in the grouting or chemical treatment alternatives because of the presence of 

long-lived radionuclides. These institutional controls Wl1l not be required for soil after 
~:·x·xv: ... 

excavation (although this does not consider any actions and institutional controls mal 
m!¥lR~ required as part of the more comprehensive Bethel Valley watershed project). 

• Excavation a'lU be consistent with other actions at Bethel Valley. 
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APPENDIX A 

APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS 
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Applicable or Relevant and Appropriate 
Requirements 

ARARs for all three alternatives are presented in Table A.l. All alternatives have the 

same location-specific and chemical-specific ARARs. Action-specific ARARs are the same for 

Alternatives 2 and 3. Alternative 1 has the same action-specific ARARs as Alternatives 2 and 3 

with additional requirements triggered by off-site transportation and disposal of solid media. All 

alternatives would comply with ARARs. Data indicate that all wastes encountered during this 

action are likely to be LLW. All wastes will be properly characterized before either on- or off­

site shipment or disposal to ensure that WAC for receiving facilities are met. 

In accordance with Section 3oo.415(i) of NCP, on-site removal actions conducted under 

CERCLA are required to attain ARARs to the extent practicable, considering the exigencies of 

the situation. The NCP identifies two factors that should be considered in determining whether 

identifying and complying with ARARs is practicable: (1) the urgency of the situation and (2) the 

scope of the removal action to be taken. Based on the above guidance, a listing of ARARs 

specific to this non-time-critical removal action are presented in the Table A.l and discussed in 

this appendix. ARARs apply to federal and state regulations designed to protect the environment 

and do not generally apply to occupational safety or worker protection regulations. EPA requires 

compliance with OSHA and worker protection regulations in Section 300.150 of the NCP, not 

through the ARARs process. Therefore, these regulations are not included as ARARs; these 

standards will be addressed in the health and safety plan for this action. 

Chemical-specific ARARs set health- or risk-based concentration limits or discharge 

limitations in various environmental media for specific hazardous substances, pollutants, or 

contaminants. These requirements generally set protective cleanup levels for the chemicals of 

concern in the designated media or indicate a safe level of discharge that may be incorporated 

when considering a specific remedial activity. There are no chemical-specific ARARs for cleanup 

levels for this removal action. There are chemical-specific ARARs for radiological emissions 

which could occur during the action. 

Location-specific ARARs set restrictions on the concentration of hazardous substances or 

the conduct of activities solely because they are in special locations. This action will not take 

place within any identified floodplain or wetland areas, nor have any endangered or threatened 

species or habitats been identified at the site. Tank W-IA is located in downtown ORNL within 
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Table A.I. ARARs for non·time-critical removal action on Tank W-1A, Core Hole 8 Plume source, 
Oak Ridge National Laboratory, Oak Ridge, Tennessee 

Control of radionuclide 
emissions 

Protection of the general 
public 

Actions affecting cultural 
resources 

Exposures to members of the public from all 
radiation sources released into the 
atmosphere shall not cause an EDE to be 
> 10 mrem (0.1 mSv)/year 

Radiological emission measurements must be 
performed at all release points that have a 
potential to discharge radionuclides into the 
air in quantities which could cause an EDE 
in excess of I % of the standard 
(0.1 mrem/year). All radionuclides which 
could contribute> 10% of the standard 
(I mrem/year) for the release point shall be 
measured 

DOE will carry out all DOE activities to 
ensure that radiation doses to individuals 
will be ALARA 

Exposures to members of the public from all 
radiation sources shall not cause an EDE to 
be > mSv)/year 

Action(s) that will affect such resources 
must adhere to the DOE/ORO Programmatic 
Agreement (May 6, 1994). When alteration 
or destruction of the resource is 
unavoidable, steps must be taken to 
minimize or mitigate the impacts and to 
preserve data and records of the resource 

Point source discharge of 
radionuclides into the ambient air 
from a DOE facility-applicable to 
all alternatives 

Release of radionuclides into the 
environment-TBC for all 
alternatives 

Any action which will impact historic 
or archaeologic resources-applicable 
to all alternatives 

40 CFR 61.92; 
Rules of the TDEC 1200-3-11-
.08 

40 CFR 61.93; 
Rules of the TDEC 1200-3-11-
.08 

DOE Order 5400.5(1.4); 
10 CFR 834 (proposed) 

DOE Order 54oo.5(1l.la) 
10 CFR 834 (proposed) 

National Historic Preservation 
Act (16 USC 470a-w) 
Sections 106 and 110; 
EO 11593; 
36 CFR800 



Surface water control 

Fugitive emissions from 
excavation activities 

Transfer of groundwater to 
appropriate ORNL 
treatment facility 

Table A.l. (continued) 

Implement good site planning and best 
management practices to control storm water 
discharges including: 

• document best management practices in a 
stormwater control plan or equivalent 
document 

• minimal clearing for grading 

• removal of vegetation cover only within 
20 days of construction 

• perform weekly erosion control 
inspections and maintenance 

• control measures to detain runoff 

• discharges must not cause erosion 

Take reasonable precautions to prevent 
particulate matter from becoming airborne; 
no visible emissions are permitted beyond 
property boundary lines for more than 
5 minutes/hour or 20 minutes/day. Potemial 
nonpoint sources of fugitive emissions are 
included in the plantwide fugitive emissions· 
plan 

Must meet WAC of treatment facility 

Control of stormwater discharges 
associated with construction activities 
at industrial sites that result in a 
disturbance of > 5 acres of total land 
area. For those sites with < 5 acres 
affected-relevant and appropriate 
to all alternatives 

Nonpoint source air emissions­
applicable to all alternatives 
(grouting may result in fugitive 
emissions also) 

Discharge to treatment facility-TBC 
for all alternatives 

40 CFR 122; 
Rules of the TDEC 1200-4-10-
.05 

Rules of the TDEC 1200-3-8-
.01 

WM-WMCO-201 
July 1991 



Characterization! 
management of waste 
streams generated during 
action 

Transportation to disposal 
facility 

Table A.l. (continued) 

WWE for RCRA waste 

A person who generates solid waste must 
determine whether that waste is hazardous 
using various methods. including application 
of knowledge of the hazardous 
characteristics of the waste based on 
information regarding the materials or 
processes used 

LLW generators must characterize and 
segregate LLW from uncontaminated waste 
and otherwise minimize the amount of LL W 
generated. Subsequent management of LLW 
must be in accordance with DOE Order 
5820.2A 

The waste must meet packaging. labeling, 
marking, placarding and pre transport 
requirements in accordance with DOT 
regulations 

Must meet packaging requirements based on 
the maximum activity of radioactive material 
in a package 

Generators must certify before the shipment 
that the waste meets the WAC of the 
receiving facility 

Transport of water to on-site NPDES­
permitted facility- applicable to 
treatment racility 

Wastes generated during activities 
potentially contaminated with RCRA­
characteristic waste-applicable to all 
alternatives 

Generators of LLW-TBC ror all 
alternatives 

Transportation of hazardous and 
radioactive materials above exempt 
quantities-applicable to all 
alternatives 

Packaging of radioactive materials 
above exempt quantities for public 
transport-applicable to all 
alternatives 

40 CFR 262.11; 
Rules of the TDEC 1200-1-11-
.03(1)(b) 

DOE Order 5820.2A(III.3) 

49 CFR 171-174 and 177-179; 
DOE Order .l:*- (TBC) 

49CFR 173.431; 
49 CFR 173.433; 
49 CFR 173.435; 
49 CFR 173.411 

Waste shipped from one field DOE Order 5820.2A(lJI) 
organization to another for disposal-
TBC for all waste LLW streams 
shipped off site 



Table A.I. (continued) 

LLW must be disposed of on-site; if off-site 
disposal is required due to lack of capacity. 
disposal must be to a DOE facility 

Off-site disposal of LLW to a commercial 
facility requires an exemption from the on­
site disposal requirements of DOE Order 
5820.2A; requests for exemption must be 
approved by the DOE ORO Field Office. 
Must meet DOE Order and implementing 
procedural requirements for off-site 
shipments 

Shipments ofLLW-TBC for 
Alternative 1 

Shipments of LLW-TBC for 
Alternative 1 

DOE Order 5820.2A 

DOE Order 5820.2A 



ALARA = as low as reasonably achievable 
ARAR = applicable or relevant and appropriate requirement 
CFR = Cod~ 0/ Federal Regulations 
DOE = U.S. Department of Energy 
DOT = U.S. Depanment of Transportation 
EOE = effective dose equivalent 
EO = Executive Order 
> = greater than 
< = less than 
LLW = low~level (radioactive) waste 
mrem = mi1lirem 
mSv = millisievert 
NPDES "'"' National Pollutant Discharge Elimination System 

Table A.1. (continued) 

ORNL = Oak Ridge National Laboratory 
ORO = Oak Ridge Operations 
% = percent 
ReRA = Resource Conservation and Recovery Act of 1976 
TBe = to be considered 
TOEe = Tennessee Department of Environment and Conservation 

~~m!l~!f!i~~es Code 

WAC = waste acceptance criteria 
WM = Waste Management 
WMCO = Waste Management Coordination Office 
WWE = waste water exemption 



an area that has been designated a historic district. This triggers location-specific ARARs that 

require consideration and minimization of adverse effects to the aesthetics of the surrounding 

district for the duration of the action. 

Action-specific ARARs specify particular performance standards or technologies, as well 

as environmental levels for discharged or residual chemicals. All alternatives for this removal 

action involve transfer of the tank contents and collected groundwater to the ORNL LLLW 

system for treatment and subsequent discharge; operation of heavy equipment to address the tank 

and surrounding media; and generation, characterization, and disposition of secondary waste such 

as PPE and decontamination wastes. In addition, Alternative 1 involves excavation, off-site 

shipment, and disposal of the tank and surrounding gravel, soil, and debris. Action-specific 

ARARs triggered by the proposed action include requirements for the characterization and 

transport of water and soil generated during excavation activities. 

Certain on-site construction and/or excavation activities will be necessary during 

implementation of the action. These will include excavation and movement of gravel and soil 

around the tank to install sleeve pipes and pumps as part of the dewatering process for 

Alternatives 2 and 3. The extent of these types of activities will be greater for Alternative 1 due 

to the excavation of the tank, gravel, and soils. Fugitive dust emissions may result from these 

activities. TDEC, Division of Air Pollution Control, has promulgated regulations governing 

fugitive dust emissions (Rules of the Tennessee Department of Environment and Conservation, 
Chapter 1200-3-8-.010). These are listed in Table A.1 and are applicable to this removal action. 

Stormwater discharges from activities at industrial sites involving construction operations 

that result in the disturbance of 2 ha (5 acres) total land or more require a National Pollutant 

Discharge Elimination System (NPDES) general permit (40 CFR 122; Rules of the TDEC 1200-

4-10-.05) which includes requirements for controlling surface water runoff. Those requirements 

are relevant and appropriate for activities affecting < 2 ha (5 acres). For CERCLA on-site 

actions, compliance with only the substantive requirements of the NPDES permitting process is 

required. In particular, implementation of site planning and best management practices to control 

stormwater discharges is required (Table A.1). 
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Because wastewaters resulting from this action will be routed to existing permitted 

treatment facilities, no further ARARs are involved. However, to ensure compliance with direct 

discharge limits, WAC for these facilities must be met. Wastes shipped off-site for disposal, as 

in Alternative I, and all secondary wastes shipped off site must first be characterized to ensure 

that disposal facility WAC are met, and must be disposed of at a facility approved by EPA for 

disposal of CERCLA waste (40 CFR 300.435). DOE must also approve any facility receiving 

off-site shipment of wastes. 
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Table B.I. Cost comparison of removal action alternatives for the Core Hole 8 plume source, 
Oak Ridge National Laboratory, Oak Ridge, Tennessee 

Excavation! ~[i!af ~({71411 ~®a1>1i Ml~~Q !l~rlSa ~fJ.~wl OOli~!lR;91$ ~~!!m .~~.}~ji~~;,: ;.,.: ... :::y: .... ::;;.:-:-••• : ~.'::k.:!~): •.. M 
removal blending 

Excavation and lW~l }:-:;:v~.;.:~.:~.x 
~~'1$ij ~~::.:l:.:!;'{;.:( ~~;[~~ R1l;~li\~ ~~an; 

.:.:::,:.;;:~:.{.~:~.:::.;.: fll@WAt 7~$?1!1J :::~.;.:::.:::.~:-:::.;::.:.~ f2"SO ~:~A.;~:.;::::: 
removal 

Grout liiFlt1[ g!ttii! 2!!nIS.ll 
·;·;·:.;.;.;d,,;.:.;.:.;·;.; 

solidification 
ffl@g~ gtil!g,~ gB§g~Rg [~l;1!t lW.J~ 

Chemical Wll~'i1S j,~,::!~:~K~:.~::.:: $~,\$1l1; ,::.,:, .... ,':...:,.~ ~?Z1!l~2 Ml~~~ g:!iR§g lj19M~~~ U~!H!i l?i~!~ 
treatment 

Note: Totals may vary due to rounding in the estimate from estimate detail. 

S = dollar 
M&I = management and integration 

a.1m"O'\\' }:::~":::~J:,,;.',;l'--:: m1il':9Illl ~:~ ... ~ .... r.;.ix~.;.:":-

li!tl~g i~gj4~* 

mif'llW ;.:.»:«~t;.x.:';,:,:, ~,~i~la 

1$1i'~111 l,0.,::~4~.;.:.::~·: 6l§~~ , . .; ~';';"~"'~ .... :: .. ; . ..:.~ 
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(7-9) 

t.,,9 -
10 f- Shelby Tube 

(9-11) 

11 
I- -'--

12 
I- - ...... --

13 Moisture 
r- Content 

14 
(12-14) 

- --
15 -

16 HOT, OUP, VOA - (12-R) 

17 

Corehole 8 
Soil Sampling 

B2 

Moisture 
Content (0-2) 

VOA 
(2-4) 

-'--

MC/AUGS 
(5-7) 

--

('/.f R~I 

C-3 

B3 

HOT 
(O-<C) 

--
VOA 
(2-4) 

-- -'--

.. R~f .. s~ 
I 



(') 
.j,. 

Depth 
0-2' 

2-4' 

4-5' 

5-7' 

7-9' 

9-11' 

12-14' 

14-16' 

16-17'4" (refusal) 

B-1 

2,OOOcpm beta, 500cpm gamma (background is 500cpm for bIg) 
alpha atO 

Shelby tube - no readings 

1.1mR beta, O.5mR gamma, 0 alpha 

IlmR beta, 4mR gamma, 7920cpm alpha 

2mR beta, ImR gamma, 0 alpha 

Shelby tube - 80mR gamma on outside of tube (tube overpushed 
into 11-12 interval) 

388mR beta, 4mR gamma, 228cpm alpha 

60mR beta, 80mR gamma, 912cpm alpha 

60mR beta, 20mR gamma, 2280cpm alpha 



Depth 
0-2' lOO-150cpm for beta/gamma (background) 

2-4' 200cpm for beta/gamma 

4-5' lOO-150cpm (background) 

5-7' 40,OOOdpm for beta/gamma at background, 274cpm for alpha 

7-9' 12mR beta, 10mR gamma, 46,400dpm alpha 

9-11' 10mR beta, 40mR gamma, 29,OOOdpm alpha 

11-13' 76mR beta, lOmR gamma, 12,OOOdpm alpha 

13-14' 380mR beta, 25mR gamma, 0 alpha 



Depth 
0-2' 

2-4' 

4-6" 

6-8' 

8-10' 

10-12' 

12-14' 

14-14'6" (refusal) 

B-3 

19,OOOcpm beta, 1,OOOcpm gamma, 0 alpha (lOOOcpm bIg is 
background) , 

12mR beta, O.5mR gamma, 200dpm alpha 

89,OOOcpm beta, 1,OOOcpm gamma, 0 alpha 

5,OOOcpm beta/gamma, 132dpm alpha 

4,OOOcpm beta/gamma, 0 alpha 

8,OOOcpm beta/gamma (8K is background now), 0 alpha 

8,OOOcpm beta/gamma (Le., background), 0 alpha 

12,OOOcpm beta/gamma (i.e. 4K above background), 132dpm alpha 



m INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

Mary Collins-Shepard 

GEOTECHNICAL 
LABORATORY 

CERTIFICATE OF ANALYSIS 

Commodore Advanced Sciences, Inc. 
800 Oak Ridge Turnpike, Suite C260 
Oak Ridge TN 37831 

April 6, 1998 

IT Project No. 77 4702.00110000 LMES Purchase Order: 1FK-LLN47V 

This is the Certificate of Analysis for the following samples: 

Project 10: 
Date Received by Lab: 
Number of Samples: 
Sample Type: 

LMES-IWQP Core Hole 8 
February 27, 1998 
Five (5) 
Soil 

I. Introduction/Case Narrative 

Five soil samples were received by the IT Geotechnical Laboratory on February 27, 1998. 
One sample was received in two inner containers. Requested testing included moisture 
content, particle-size distribution, Atterberg limits, undisturbed density, specific gravity, 
effective porosity, engineering soil classification, and constant-head permeability. Not all 
samples required all parameters. Sample results have been transmitted as available 
March 19, 1998 and March 27, 1998 via facsimile. 

Please see Appendix A, Sample Number Cross Reference List; Appendix B, Analysis 
Results; and, Appendix C, Chain-of-Custody and Request-for-Analysis Records. 

Reviewed and Approved: 

~ .......... ---
Ralph Cole 
Laboratory Manager, Geotechnical Services 

C-7 
IT Environmental Technology Development center 

P.O. Box 4339 • 1570 Bear Creek Road. Oak Ridge, TN 37830 • 615·482-6497 • FAX: 615-482·1890 681A-6-93 



Page 2 of 20 
Mary Collins-Shepard 
Commodore ASI 
April 6, 1998 
IT Project 10: LMES-IWQP Core Hole 8 
IT Project No.: 774702.00110000 

II. Analytical Results/Methodology 

IT GEOTECHNICAL 
LABORATORY 

OAK RIDGE, TN 
(423)482-6497 

REFERENCES: United States Army Corps of Engineers (USACE), Engineer Manual 
1110-2-1906, Laboratory Soils Testing, appendix II, 1970; United States Environmental 
Protection Agency, SW846, Test Methods for Examining Solid Waste, Physical/Chemical 
Methods, 3rd ed., Nov 1986 (EPA SW-846). Annual Book of ASTM Standards, Section 
4, Construction, Volume 04.08, Soil and Rock (I), and Volume 04.09, Soil and Rock (11), 
1996. 

Laboratory Determination of Water (Moisture) Content of Soil and Rock ASTM D 2216 
Particle-Size Analysis of Soils .............................. ASTM D 422 
Liquid Limit, Plastic Limit, and Plasticity Index of Soils ............. ASTM D 4318 
Unit Weights, Void Ratio, Porosity, and Degree of Saturation ........ EM 111(}'2-1906 
Specific Gravity of Soils ................................... ASTM D 854 
Constant Measurement of Hydraulic Conductivity of Saturated 

Porous Materials Using a Flexible Wall Permeameter ........... ASTM D 5084 
Classification of Soils for Engineering Purposes ................. ASTM D 2487 

III. Quality Control 

Quality control checks such as duplicates and spikes (QC samples), are not normally 
applicable to geotechnical testing. This is due largely to the inability of obtaining samples 
with known characteristics, the heterogenous nature of the samples, and quality control 
procedures built-in to the analytical method. 

QC measures to ensure accuracy and precision of test results include the following: 

• 100% verification of all numerical results - raw data entries, transcriptions and 
calculations entered by lab technicians are checked, recalculated and verified. 
Most data calculations are performed by computer programs. 

• Data validation through test reasonableness - summaries of all test results for 
individual reports are reviewed to determine the overall reasonableness of data and 
to determine the presence of any data that may be considered outliers. 

• Quality control procedures are built into most standardized geotechnical procedures. 
For example, liquid limit and plastic limit analyses call for re-analyses and specify 
acceptance criteria. 

C-8 
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Mary Collins-Shepard 
Commodore ASI 
April 6, 1998 
IT Project ID: LMES-IWQP Core Hole 8 
IT Project No.: 774702.00110000 

IT GEOTECHNICAL 
LABORATORY 

OAK RIDGE, TN 
(423)482-6497 

• Routine instrument calibration - instruments, gauges and equipment used in testing 
are calibrated on a routine basis. All instrument calibration follows ASTM or 
manufacturer guidelines. 

• Maintenance of all past calibration records - records and certification documents of 
all instruments, gauges and equipment are updated routinely and maintained in the 
Quality Control Coordinators Quality/Operations files. 

• Certified and trained personnel- all technicians are certified by the National Institute 
for Certification of Engineering Technicians (N ICET) in geotechnical soil testing, and 
are trained in the application of standard laboratory procedures for geotechnical 
analyses as well as the quality assurance measures implemented by IT. 

IV. Data Qualification 

Sample numbers ETDC-7438 and ETDC-7439 (B-2 @ 5'-7') were combined before 
performing analyses. Sample data may reference one and/or both sample numbers. 

The shelby tube sample number ETDC-7443 (B-1 @9'-11') contained two soil types. A 
brown clayey soil overlay a lower reddish brown silty clay/weathered shale fragment 
mixture. The lower soil predominated and was very wet. The permeability specimen was 
obtained from the lower section. 

The coarse fraction of all samples was comprised of weathered shale. Sample 
preparations caused a certain, unavoidable degradation of particles due to wetting and 
drying, and physical grinding operations. Tests most affected are particle-size distribution 
and soil classification. 

Specific gravity tests using ASTM C 127 yielded abnormally low results. This may have 
been caused by the high absorption of the coarser soil particles, the degradation and loss 
of soil particles during testing, or both. Because of this, the coarse fractions were 
reanalyzed by ASTM 0854, and the average (composite) specific gravity computed using 
the two results. 

C-9 
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IT Project ID: LMES-IWQP Core Hole 8 
IT Project No.: 774702.00110000 

IT GEOTECHNICAL 
LABORATORY 

OAK RIDGE, TN 
(423)482-6497 

SAMPLE NUMBER CROSS-REFERENCE LIST 

LA8 SAMPLE NO. 

ETDC-7438 

ETDC-7439 

ETDC-7440 

ETDC-7441 

ETDC-7442 ..................................... 

ETDC-7443 ..................................... 

COlO 

CLIENT SAMPLE NO. 

8-2 @ 5'-7' 

8-2 @ 5'-7' 

8-2 @ 0'-2' 

8-1 @ 12'_14' 

8-1 @ 2'_4' 

8-1 @9'-11' 



Appendix B 

Analysis Results 
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Mary Collins-Shepard 
Commodore ASI 
April 6, 1998 
IT Project 10: LMES-IWQP Core Hole 8 
IT Project No.: 774702.00110000 

IT GEOTECHNICAL 
LABORATORY 

OAK RIDGE, TN 
(423)482·6497 

( MOISTURE CONTENT ) 

PROJECT NAME 

LMES-IWQP Core Hole 8 

IT LAB CLIENT 
SAMPLE NO. SAMPLE NO. 

ETDC-7438 B-2 @ 5'-7' 
. ETDC-7439 B-2 @ 5'-7' 

ETDC-7440 B-2 @ 0'-2' 
ETDC-7441 8-1 @ 12'-14' 
ETDC-7442 B-1 @ 2'·4' 
ETDC-7443 B-l@9'·11' 

MOISTURE, % 
ASTMD2216 

23.1 
26.8 
25.6 
32.3 
24.2 
35.1 

PROJECT NUMBER 

774702.00110000 

MOISTURE, % SOLIDS, % 
SW846 SW846 

18.8 81.2 
21.1 78.9 
20.4 79.6 
24.4 75.6 
19.5 80.5 
26.0 74.0 

ASTM D 2216 results are based on the sample dry weight. 
SW846 RESULTS are based on the sample wet weight. 
Solids content is found by subtracting the SW846 moisture from 1 and multiplyinig the 
result by 100. 

C-13 
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Mary Collins-Shepard 
Commodore ASI 
April 6, 1998 
IT Project ID: LMES-IWQP Core Hole 8 
IT Project No.: 774702.00110000 

IT GEOTECHNICAL 
LABORATORY 

OAK RIDGE, TN 
(423)482-6497 

PARTICLE-SIZE ANAL YSIS 
ASTMD422 

Project Name LMES-IWOP Core Hole 8 

Project No. 774702.00110000 

Specific Gravity = 2.7203 
measured, < 2 mm material 

SIEVE ANAL YSIS 

Sieve Diameter Percent 

C No. mm Finer 

0 3" 75.000 100.0% F 
A 1.5" 37.500 100.0% I 
R 0.75" 19.000 100.0% N 
S 

0.375" 9.500 98.6% 
E 

E 

#4 4.750 97.6% 
#10 2.000 95.8% 

Client Sample No. 8-2 @ 5'·7' 

IT Lab Sample No. ETDC·7439 

Moisture Content = 26.8% 
based on dry sample weight 

Sieve Diameter Percent 

No. mm Finer 

#20 0.850 93.2% 
#40 0.425 92.0% 

#60 0.250 91.2% 

#100 0.149 90.2% 

#140 0.106 89.0% 
#200 0.075 85.7% 

HYDROMETER ANAL YSIS 

Diameter Percent 

mm Finer 
H 
y 
D 
R 
0 0.01592 64.8% 
M 0.00961 58.6% 
E 0.00694 54.8% 
T 
E 0.00515 48.6% 

R 0.00375 44.9% 

0.00265 39.9% 

0.00117 31.2% 

C·14 
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April 6, 1998 
IT Project ID: LMES-IWQP Core Hole 8 
IT Project No.: 774702.00110000 

IT GEOTECHNICAL 
LABORATORY 

OAK RIDGE, TN 
(423)482-6497 

LMES-IWQP Core Hole 8 

U.S. STANDARD SIEVE SIZES HYDROMETER 

100 
1: ": 3"_ 1. ,I< 3Iti II< '1< 12' '.~ '60.' "'M' .~ <2OO~M! 

II 1'1 -. , -, 
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90 

80 
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'\ 
>-m 
0: 

50 w. z 
u:: 
I- r\ 
Z 40 w 
U "\ 
0: 
W 
a. \ 

30 

20 

10 

o 

1000 100 10 1 0.1 0.Q1 0.001 0.0001 

PARTICLE SIZE, mm 
CLIENT SAMPLE NO.: 8-2@ 5'-7' IT LAB SAMPLE NO.: ETDC-743 

B 
GRAVEL SAND 

0 c SILT 2 - 75 microns u 0 
L B 
0 B c M CLAY <2 microns c F E F 
E L 0 0 

I A 0 I 
R E A N I N • S S • E S U E 

S 
E M , 

C-1S 
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Mary Collins-Shepard 
Commodore ASI 
April 6, 1998 
IT Project 10: LMES-IWQP Core Hole 8 
IT Project No.: 774702.00110000 

IT GEOTECHNICAL 
LABORATORY 

OAK RIDGE, TN 
(423)482-6497 

PARTICLE-SIZE ANAL YSIS 

ASTMD422 

Project Name LMES-IWQP Core Hole 8 

Project No. 774702.00110000 

Specific Gravity = 2.7387 
measured, < 2 mm material 

SIEVE ANAL YSIS 

Sieve Diameter Percent 

C No. mm Finer 

0 3" 75.000 100.0% F 
A 1.5" 37.500 100.0% I 
R 0.75" 19.000 100.0% N 
S 

0.375" 9.500 88.8% 
E 

E 

#4 4.750 74.9% 
#10 2.000 62.0% 

Client Sample No. 8-1 @ 2'·4' 

IT Lab Sample'No. ETDC-7442 

Moisture Content = 24.2% 
based on dry sample weight 

Sieve Diameter Percent 

No. mm Finer 

#20 0.850 56.0% 

#40 0.425 51.7% 

#60 0.250 48.8% 

#100 0.149 45.5% 

#140 0.106 43.0% 
#200 0.075 40.0% 

HYDROMETER ANAL YSIS 

Diameter Percent 

mm Finer 
H 
y 

0.03559 35.2% 
0 
R 0.02612 33.2% 

0 0.D1698 31.1 % 
M 0.01025 27.8% 
E 0.00737 25.7% 
T 

23.4% E 0.00536 

R 0.00387 21.7% 

0.00273 19.3% 

0.00119 15.6% 

C-16 
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IT GEOTECHNICAL 
LABORATORY 

OAK RIDGE, TN 
(423)482-6497 

LMES-IWQP Core Hole 8 

U.S. STANDARD SIEVE SIZES HYDROMETER 

100 G7 " 31' '" '" "' .. 140 .".SOEVE 

:\ 111:1 

\ 111'1 

90 

80 

70 
I-
:I: 
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Z 40 w 
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0::: 
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a. 
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1000 100 10 1 0.1 0.01 0.001 0.0001 

PARTICLE SIZE, mm 
CLIENT SAMPLE NO.: 8-1 @ 2'-4' IT LAB SAMPLE NO.: ETOC-744: 

B 
GRAVEL SAND 

0 e SILT 2 - 75 microns u 0 
L B 
0 B c M CLAY <2 micron. c F , F e L 0 0 , I A 0 
R e A N I N 

R R " • • , • u • M , , 
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IT GEOTECHNICAL 
LABORATORY 

OAK RIDGE, TN 
(423)482-6497 

PARTICLE-SIZE ANAL YSIS 

ASTMD422 

Project Name LMES-IWQP Core Hole 8 

Project No. 774702.00110000 

Specific Gravity = 2.7810 
measured, < 2 mm material 

SIEVE ANAL YSIS 

Sieve Diameter Percent 

C No. mm Finer 

0 3" 75.000 100.0% F 
A 1.5" 37.500 100.0% I 
R 0.75" 19.000 97.4% N 
S 

0.375" 9.500 91.1% 
E 

E 

#4 4.750 80.7% 
#10 2.000 65.5% 

Client Sample No. 8-1 @ 9'-11' 

IT Lab Sample No. ETDC-7443 

Moisture Content = . 35.1 % 
based on dry sample weight 

Sieve Diameter Percent 

No. mm Finer 

#20 0.850 56.6% 

#40 0.425 51.8% 

#60 0.250 49.4% 

#100 0.149 46.9% 

#140 0.106 45.0% 
#200 0.075 42.4% 

HYDROMETER ANAL YSIS 

Diameter Percent 

mm Finer 
H 0.05048 39.9% 
Y 

0.03697 37.1% 
D 
R 0.02718 34.2% 

0 0.01751 33.0% 
M 0.01041 30.6% 
E 0.00753 28.2% 
T 

26.2% E 0.00545 

R 0.00389 24.2% 

0.00272 22.2% 

0.00117 18.5% 

C-lS 
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IT GEOTECHNICAL 
LABORATORY 

OAK RIDGE, TN 
(423)482-6497 

LMES-IWQP Core Hole 8 

U.S. STANDARD SIEVE SIZES HYDROMETER 
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PARTICLE SIZE, mm 
CLIENT SAMPLE NO.: B-1 @ 9'-11' IT LAB SAMPLE NO.: ETOC-7443 

B 
GRAVEL SAND 

0 c SILT 2 - 75 microns u 0 
L B 
0 B c M CLAY <2 microns c F 0 E F 
E L 0 I 0 I 
R E A A 

H H R I 
S S R E U E 

$ s 
E E M 
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IT Project No.: 774702.00110000 

IT GEOTECHNICAL 
LABORATORY 

OAK RIDGE, TN 
(423)482-6497 

ATTERBERG LIMITS 
ASTM D 4318 

PROJECT NAME: 

LMES-IWQP Core Hole 8 
PROJECT NO. 

774702.00110000 

ATTERBERG LIMITS RESULTS 

LAB SAMPLE NO.- FIELD SAMPLE NO. LIQUID LIMIT PLASTIC LIMIT PLASTICITV INDEX USCSSVMBOL 

ETDC-7439 • 6-2 @ 5'-7' 44 22 22 CL 
ETDC-7442 • 6-1 @ 2'-4' 47 25 22 CL 

ETDC-7443 0 6-1 @ 9'-11' 52 29 23 CH 
0 

+ 
0 

• 
x 

II 

* 
·NP",Nonplutlc 

PLASTICITY CHART 

60 

50 
x w 40 c 
:!!:: 
u 30 
i= en 
::5 20 
c.. 

10 
1 
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/u 
. . V LIN!=~ .... "AU II 

/' 
. . V .. .. ' 'c H or 0 ./ 

/' 
. /' . . L' . . . 

/' <:;I,..or ( L •• ~ 
V ./ 

V MH r OH ... 
. --- ,"c ML r OL 

t"'" 
. t 

o 10 20 30 40 50 60 70 80 90 100 110 

LIQUID I..IMIT 
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SOIL CLASSIFICA TION 
ASTM D 2487 

PROJECT NAME: LMES-IWOP Core Hole 8 PROJECT NO: 

SAMPLE 1 SAMPLE 2 SAMPLE 3 

ETDC NUMBER: ETDC-7439 ETDC-7442 ETDC-7443 

CLIENT NUMBER: 8-2 @ 5'·7' 8-1 @ 2'-4' 8-1 @9'-11' 

(COARSE-GRAVELS. SANDS) 
% RETAINED ON # 200 SIEVE: 14.3 60.0 57.6 

(FINE-SILTS. CLAYS) 
% PASSING # 200 SIEVE: 85.7 40.0 42.4 

% GRAVEL: 2.4 25.1 19.3 

% SAND: 11.9 35.0 38.3 

060 IN MM (DIAMETER AT 60% PASSING): 0.01106 1.61884 1.28532 

030 IN MM (DIAMETER AT 30% PASSING): 0.00113 0;01472 0.00967 

010 (N MM (DIAMETER AT 10% PASSING): 0.00038 0.00076 #N/A 

Cc: 29.46 2126.49 #N/A 

Cu: 0.31 0.18 #N/A 
L10UID LIMIT: 44 46 52 

PLASTIC INDEX: 23 21 23 

ATIERBERG CLASSIFICATION*: CL CL CH 

SAMPLE 6 SAMPLE 7 SAMPLE 8 
ETDC NUMBER: 
CLIENT NUMBER: 
(COARSE-GRAVELS. SANDS) 
% RETAINED ON # 200 SIEVE: 
(FINE-SILTS. CLAYS) 
% PASSING # 200 SIEVE: 
% GRAVEL: 
% SAND: 

060 (N MM (DIAMETER AT 60% PASSING): 

030 IN MM (DIAMETER AT 30% PASSINGI: 

010 IN MM IDIAMETER AT 10% PASSING): 

Cc: 
Cu: 
L10UID LIMIT: 
PLASTIC INDEX: 
ATIERBERG CLASSIFICATION*: 

C-21 
*FINES< #40 SIEVE (0.425 mm) 

IT GEOTECHNICAL 
LABORATORY 

OAK RIDGE, TN 
(423)482-6497 

774702.00110000 

SAMPLE 4 SAMPLE 5 

SAMPLE 9 SAMPLE 10 



Page 14 of 20 
Mary Collins-Shepard 
Commodore ASI 
April 6, 1998 
IT Project ID: LMES-IWQP Core Hole 8 
IT Project No.: 774702.00110000 

IT GEOTECHNICAL 
LABORATORY 

OAK RIDGE, TN 
(423)482-6497 

SOIL CLASSIFICA TION 
ASTMD 2487 

PROJECT NAME: PROJECT NO: 

LMES-IWOP Core Hole 8 774702.00110000 

IT LAB CLIENT SAMPLE GROUP CLASSIFICATION-
NUMBER: NUMBER: SYMBOL: GROUP NAME: 

SAMPLE ,: ETDC-7439 8-2 @ 5'-7' CL LEAN CLAY 

SAMPLE 2: ETDC-7442 8-1 @ 2'-4' SC CLAYEY SAND WITH GRAVEL 

SAMPLE 3: ETDC-7443 8-1 @ 9'-11' SC CLAYEY SAND WITH GRAVEL 

SAMPLE 4: 

SAMPLES: 

-- -~ 

SAMPLE 6: 

-
- SAMPLE7: 

SAMPLE B: --

. --
SAMPLE 9: 

SAMPLE 10: 

C-22 
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IT Project 10: LMES-IWQP Core Hole 8 
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IT GEOTECHNICAL 
LABORATORY 

OAK RIDGE, TN 
(423)482-6497 

SPECIFIC GRAVITY of 
SOILS 

PROJECT NAME: 

LMES-IWQP Core Hole 8 

IT CLIENT BULK 

PROJECT NUMBER: 

774702.00110000 

SAMPLE , SAMPLE 
, D 8541 C 127', 

SPECIFIC SPECIFIC SPECIFIC 

1 
APPARENT 1 AVERAGE 'BULK SPEC., 
SPECIFIC APPARENT GRAVITY A8S0RPTION 

NUM8ER NUM8ER GRAVITY" GRAVITY GRAVITY GRAVITY SPEC. GRAV. SSD % 

ETDC-7439 B·2 @ 5'-1' 2.7203 

ETDC·7442 B·l @ 2'-4' 2.7387 1.8853 2.7558 2.7472 2.7408 

ETDC·7443 B·l@9'-11' 2.7810 1.7695 2.7880 2.6816 2.7612 

ETDC-7443 B·l @9'-11' 2.8179 (Coarse fraction) 

ETDC·7442 B·l @ 2'·4' 2.8080 (Coarse fraction) 

Specific gravity of coarse sample portion by ASTM C 127 does not provide accurate results for weathered shale. 

Bulk specific gravity calculated using coarse and fine -fraction results 8S determined by ASTM 0 854 . 

• Tests by ASTM C 127 yielded abnormally low results, did not use in calculating Average Bulk Specific Gravity 

C-23 
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BULK DENSITY lORY DENSITY 
EM-1110-2-1906, 

APPENDIX II 

IT GEOTECHNICAL 
LABORATORY 

OAK RIDGE, TN 
(423)482.6497 

PROJECT NAME: 
LMES-IWQP Core Hole 8 

PROJECT NUMBER: 
774702.00110000 

ETDC CLIENT AVERAGE AVERAGE WET MOISTURE BULK DRY 

SAMPLE SAMPLE LENGTH, DIAMETER. WEIGHT, CONTENT, DENSITY. DENSITY, 

NUMBER: NUMBER: INCHES: INcHES: GRAMS: %: PCI': PCF: 

ETDC-7442 B-1 @ 2'-4' 5.6075 2.6702 ' 1067.92 24.2 129.f3 104.4 
ETDC-7443 B-1 @9'-11' 4.7915 2.8665 975.99 35.1 120.3 89.0 

C-24 



Page 17 of 20 
Mary Collins-Shepard 
Commodore ASI 
April 6, 1998 
IT Project 10: LMES-IWQP Core Hole 8 
IT Project No.: 774702.00110000 

PHASE RELATIONS 
EM-111 0-2-1906, APPENDIX II 

IT GEOTECHNICAL 
LABORATORY 

OAK RIDGE, TN 
(423)482-6497 

PROJECT NAME: 
lMES-IWQP Core Hole 8 

PROJECT NUMBER: 
774702.00110000 

• Assumed or Measured specific gravity 

Moisture content calculated by ASTM 0 2216 besod on sample dry weight. 

Bulk density Is the weight of wet sample divided by tho weight of the wet sample (as-received), 

Ory density is the weight of the dry sample solids divided by the volume of the orig1na1 sample. 

Specific gravity Is the ratio of the weight of 8 volume of sample to the weight of an equal volume of Water. 

Degree of saturation is the percentage of void spaces filled with water. 

Void ratio is the fatio of the volume of voids to the volume of dry solids in the original sample volume. 

Effective porosity Is the ratio of the volume of voids to the totel sample volume. Effective prosity includes 

any voids contained within, and isolated in, solid particles. 
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Mary Collins-Shepard 
Commodore ASI 
April 6, 1998 
IT Project 10: LMES-IWQP Core Hole 8 
IT Project No.: 774702.00110000 

IT GEOTECHNICAL 
LABORATORY 

OAK RIDGE, TN 
(423)482-6497 

CONSTANT HEAD PERMEABILITY 
ASTMD5084 

PROJECT NAME: 
PROJECT NO. 

LMES-IWQP Core Hole 8 
774702.0011 0000 

Specimen diameter, cm 
Specimen length, cm 
Wet weight of specimen, g. 
Specimen cross-sect. area, sq.cm. 
Initial water content, % 
Wet unit weight, pct 

I INITIAL 

6.78 
14.24 
1067.92 
36.1272 
24.2 
129.6 

Dry unit weight, pct 104.4 
Estimated degree of saturation, % 102.7 
Specific gravity of solids 2.7558 

Ilcoefficient of Permeability, em/s: 

CLIENT SAMPLE NO. B-1 @ 2'-4'. 
IT LAB SAMPLE NO. ETDC-7442 

Hydraulic gradient 
Min. consolidation stress, psi 
Max. consolidation stress, psi 
Total backpressure, psi 

19.8 
1.0 
5.0 
20.0 

Permeant Fluid Deaired DI Water 

3.6E-07 II 

PERMEABILITY vs. TIME 

7.00 

.!!! 
E 6.00 u 

R 5.00 , 
w 

~ 
4.00 

5 
iii 3.00 
~ 
::E a: 2.00 w 
Il. 

1.00 
70000 170000 170000 220000 270000 320000 370000 .20000 .70000 

Total Elapsed Time, seconds 
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Page 19 of 20 
Mary Collins-Shepard 
Commodore ASI 
April 6, 1998 
IT Project 10: LMES-IWQP Core Hole 8 
IT Project No.: 774702.00110000 

IT GEOTECHNICAL 
LABORATORY 

OAK RIDGE, TN 
(423)482.6497 

CONSTANT HEAD PERMEABILITY 
ASTMD5084 

PROJECT NAME: 
PROJECT NO. 

Specimen diameter, cm 
Specimen length;-cm 

LMES-IWQP Core Hole 8 
774702.00110000 

I INITIAL 

Wet weight of specimen, g. 
Specimen cross-sect. area, sq.cm. 
Initial water content, % 

7.28 
12.16 
975.99 
41.64 
35.1 
120.3 
89.0 

Wet unit weight, pcf 
Dry unit weight, pcf 
Estimated degree of saturation, % 102.6 

- Specific gravity of solids 2.7880 

II Coefficient of Permeability, em/s 

CLIENT SAMPLE NO. 8-1 @ 9'·11' 
IT LAB SAMPLE NO. ETOC-7443 

Hydraulic gradient 11.6 
Min. consolidation stress, psi 1.0 
Max. consolidation stress, psi 3.0 
Total backpressure, psi 22.0 

Permeant Fluid Deaired DI Water 

4.7E-06 II 

PERMEABILITY vs. TIME 

9.00 

.!!! 8.00 E 
u . 7.00 
(j) , 
w 6.00 
?S 

5 5.00 

4.00 <il 

-
r1i 3.00 :2! 
IX: 
w 2.00 a. 

1.00 
70000 100000 110000 120000 

Total Elapsed Time, seconds 
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Appendix C 

Chain-of-Custody & Request-for-Analysis 



Sample Sample Sample> Sample Sample 
10 Location Dare Tunc Type 

1?-2 5'-7' ).5 Fri..6 '18 fJ: '3<:J/.M, 50,,-

6-)... S'- 7' '2-~~ ')':<> 9' Yo" ...... 'S.>1t... 

f3-J- o-~ ::J.'-/F83 ~5 Il/:i,o :5PIL 

~~( I A '-/til ;;1.1-H1J,-CJ£r /z(:J.. fl ,51!> ;, 
f)-I ~'-'f' ~1-Fi;l,-~ 1/0'30 50,.} 
B-l q '- JI" z.'1-Fi."A~t:3 ~ 1.300 ~rJ 

CHAIN OF CUSTODY 
.. 

Container 

Type Volume 

f./ 1:> f!> L IL 
l-l-oP~ II.-

.<l-<>1SE. -svo~t 

liD!!:: . ~, L 
c)h<!.Ib..t fuk 
SkPlt ~b~ 

Preservative 

NbNTZ. 

ff 

,. 
I • 

j\JurJ& 

A '-('.,~ 

Requested 
. Analysis 

~~t:WT-

" 
)A~Z:4=C 

}1(),f'TV£ 

tf. j, 

1,a.",mL 

Tntnsfcn:ed Remarks 
from 
FAS No. 

. . ." M"~ 

: :;' ':mc ~ 7443 tl'1; II---+-'---+------I----'---t----I----+----+---+----+---..., .. ; ~:..._~ :.:.~".;<+ i 
, . . . 

Sample Types: RB - Rinse> B\an1; FB - Field Blank, TB .- Trip Blank, FLD - Field Sample, MSIMSP 

Container Types: P - High Density' Polyethylene, G - Gl .... T - Teflon 

Prcoervative: A - HCI to pH < 2. B - HNO, to pH < 2. C - H:SO, to pH < 2. 0 - NaOH to pH > 12. E - O1her (specify) 2 if _ Laboratory: I-:r:-/ A " .. ..."." Dato Submitted to Lab: f)7 f'£6 98 SDG ID: Cooler TemperalUre: 1///1- ·C 

Relinquished By:Xr.f .... '~~ I.J~ Dato:%.1k~ Tunc: /1:15 Received By: k/ ~ Date: Z-Z7.t\' Tunc: /7'£i 

Relinquished by!..-J I Dato: Tune: • Received BY:/ Dlto: Tunc: 

Rc1ioqiJisbed by: 

Sample Disposed by: 

COCF 

1212193 

Date: Tune: 

Date: 

Received By: Dato: Tune: 

Tunc: Airbill No.: 

Form Bar Code Label 
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Level C Data Validation Report 
Core Hole 8 Lab Data 
Package 98-03014-0R 

The samples shown below were validated for all radiochemical analyses cited in Statement of 
Work for Validation of Core Hole 8 Lab Data. 

Batch # 
98-03014-0R 

98-03014-0R 

98-03014-0R 

98-03014-0R 

98-03014-0R 

Sample # 
CH80002 Dup 

CH80002 

CH80014 

CH80019 

CH80018 

C-32 

Analysis Requested 
Americiwn-241, Cesiwn-137, 
Cobalt-60, Curiwn-2431244, 
Europiwn-152,-154,-155, Gross Alpha/Beta, 
Gross Gamma, Isotopic Plutoniwn, 
Technetiwn-99, Isotopic Thoriwn, Total 
Strontiwn, Total Uraniwn, Tritiwn, Isotopic 
Uraniwn 
Americiwn-241, Cesium-137, 
Cobalt-60, Curiwn-243/244, 
Europium-l 52,-154,-155, Gross Alpha/Beta, 
Gross Gamma, Isotopic Plutoniwn, 
Technetiwn-99, Isotopic Thorium, Total 
Strontiwn, Total Uraniwn, Tritiwn, Isotopic 
Uranium 
Americiwn-241, Cesiwn~137, 
Cobalt-60, Curiwn-243/244, 
Europiwn-152,-154,-155, Gross Alpha/Bet,a, 
Gross Gamma, Isotopic Plutoniwn, 
Technetiwn-99, Isotopic Thoriwn, Total 
Strontiwn, Total Uraniwn, Tritiwn, Isotopic 
Uraniwn 
Cesiwn-137, Cobalt-60, Europiwn-152, 
-154, -155, Gross Gamma 
Americiwn-241, Cesiwn-137, 
Cobalt-60, Curiwn-243/244, 
Europiwn-152,-154,-155, Gross Alpha/Beta, 
Gross Gamma, Isotopic Plutoniwn, 
Technetiwn-99, Isotopic Thorium, Total 
Strontiwn, Total Uraniwn, Tritiwn, Isotopic 
Uraniwn 



98-03014-0R CH800:20 Americiwn-241, Cesiwn-137, 
Cobalt-60, Curiwn-243/244, 
Europiwn-152,-154,-155,Gross AlphalBeta, 
Gross Gamma, Isotopic Plutonium, 
Technetium-99, Isotopic Thoriwn, Total 
Strontiwn, Total Uraniwn, Tritiwn, Isotopic 
Uraniwn 

A Level C validation was performed on the radiochemical analytical data from the above-listed 
soil samples coIlected by Commodore Advanced Sciences, Incorporated, at the Oak Ridge 
National Laboratory (ORNL). Thermo NUtech laboratory in Oak Ridge analyzed the samples in 
accordance with USEP A 900 series modified methods. The data were evaluated based on the 
data validation guidelines detailed in LMES, ERWM Programs Intersite Procedures Manual, 
ERWMlER-P2209. 

Any actions and qualifications made on the analytical data as a result of the review of the QC and 
raw data are discussed below. 

Attached to this report are copies of the laboratory-produced data tables/result forms. Any 
recommended qualifiers have been added by hand (in red) to the results and are discussed herein. 
In addition to the attached results, the work sheets associated with this data validation are 
included. 

Isotopic Uranium <U-233/34. U-235. U-238) 

For sample CH80002, the uranium-235 result was qualified as "UJ" because the nondetect result 
had an error that was greater than 80% of the sample result. Uranim-238 was only qualified as a 
nondetect for this sample. 

All other data were acceptable as reported. 

Total Uranium 

All data are acceptable as reported. 

Isqtopic Thorium (Th-228. Th-230. Th-232) 

For samples CH80014, CH80018, and CH80020, the thoriwn-232 results were qualified as "J" 
because the laboratory duplicate normalized difference was greater than 1.96, which signifies 
that the duplicate and sample differ at the 5% level of significance. Since the tracer recovery was 
out of control also, these samples were qualified. 
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For sample CHS0002 and the duplicate, the thorium-230 result was qualified as "R" because the 
absolute normalized difference of the method blank was between 0 and 1.96, which signifies that 
the method blank and the sample results differ at the I % level of significance. The tracer 
recovery also exceeded the control limits. There was an abundance of uranium in the sample 
which interferred greatly with all of the thorium results and caused the thorium results to be 
biased positive, therefore resulting in the qualification of this sample. 

For sample CHS0002 and the duplicate, the thorium-22S result was qualified as "UI" because the 
nondetect result had an error that was greater than SO% of the result. The thorium-232 was 
qualified as a nondetect for this sample. 

All other data were acceptable as reported. 

Isotopic Plutonium (Pu-23S. Pu239/40) 

For sample CHS0002, the plutonium-23S, -239/40 result was qualified as "UJ" because the 
nondetected results had an error that was greater than SO% of the sample result. 

All other data were acceptable as reported. 

Gross Alphameta 

FO.r samples CHSOOI4, CHSOOlS, and CHS0020, the gross alpha results were qualified as "J" 
because the normalized difference of the laboratory control sample (LCS) showed a positive bias 
for these samples. 

For samples CHS0014, CHSOOIS, and CHS0020, the gross beta results were qualified as "1" 
because the normalized difference of the LCS showed a positive bias greater than 2.5S. These 
samples were not qualified as "R" because all other associated QC were within the control limits. 

For sample CHS0002, the gross alpha and gross beta results were qualified as "UI" because the 
nondetected results had errors that were greater than SO% of the result. 

Gross Gamma. Cesium-I37. Cobalt-60. Europium-152. -154. -ISS. 

For sample CHS0014, the gross gamma result was qualified as "R" because the laboratory could 
not determine spectral data. Based on the x-ray continuum and the differences in gross beta 
versus strontium results, the validator feels that this sample should be rejected although there is a 
strong possibility that there is cesium-137 activity. 
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For samples CH80002, CH80018, CH80019, and CH80020, the gross gamma results were 
qualified as "J" because some peaks may be false positive due to secondary energy lines or 
software false identification. 

For sample CH80002, the cobalt-60 and europium-I 52, -154, -155 results were qualified as "UJ" 
because the nondetects had errors that were greater than 80% of the sample result. 

For sample CH80014, the cesium-137, cobalt-60, and europium-I 52, -154, -155 results were 
qualified as "UJ" because the nondetects had errors that were greater than 80% of the sample 
result. 

For sample CH80019, all of the reported gamma isotopes except gross gamma were qualified as 
"UJ" because the nondetects had errors that were greater than 80% of the sample result. The 
gross gamma ~fesult was very positive; however, it appeared from laboratory results that the gross 
gamma results should be considered estimated since the laboratory had problems identifYing 
peaks. 

For sample CH80018, the europium-I 52 result was qualified as "UJ" because the nondetect 
result had an error greater than 80% of the sample result. 

For sample CH80020, the cobalt-60, europium-I 54, -155, and tritium results were qualified as 
"UJ" because the nondetect results had errors that were greater than 80% of the sample result. 

Total Strontium 

All data were acceptable as reported. 

Technetium-99 

For samples CH80014, CH80018, and CH80020, the results were qualified as "J" because the 
normalized difference in the LeS showed a positive bias for these samples. 

For sample CH80002, the result was qualified as "UJ" because the nondetect result had an error 
that was greater than 80% of the sample result. 

Americium-241. Curium-2431244 

All data were acceptable as reported. 

Tritium 

For samples CH80002, CH80014, and CH80020, the results were qualified as "UJ" because the 
nondetect results had errors that were greater than 80% of the sample results. 
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Summary of Actions 

The tracer recovery was exceeded for isotopic uranium, isotopic thorium, americium-241, and 
curium-243, -244; however, the samples were only qualified if there were other supporting QC 
data out of the control limits. 

RPDs were outside control limits for some radioisotopes either because oflow activity or a 
background higher than the sample result These situations are noted on the work sheets; 
however, no data were qualified for this reason. 

There were several gamma results that were either qualified as estimated or rejected due to the 
high activity in the samples and the inability of the laboratory to obtain spectral data. 

For isotopic thorium, the ability to separate the uranium from the thorium during analysis was 
not obtainable. Therefore, the thorium results are estimated due to the high uranium activity. 

Comments 

Analyses were performed in accordance with laboratory methods except the following: 

The laboratory SOW was not available for review and comparison of requested methods, 
de~ection limits, and data delivery. The client told the validator that the detection limits were 
determined by the laboratory and that the data delivery was 14 days from date sampled. 

No matrix spike was performed because of the high activity in the samples and it was agreed 
upon by the client. 

All data with the exceptions noted above, however, seem to be usable as reported. 
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List of Acronyms 

ERWM - Environmental Restoration and Waste Management 

LCS - laboratory control sample 

LMES - Lockheed Martin Energy Systems, Inc. 

ORNL - Oak Ridge National Laboratory 

QC - quality control 

RPD - realtive percent difference 

SOW - Statement of Work 

USEPA - U.S. Environmental Protection Agency 

C-37 



Corehole 8 SoIl sampling at ORNL - RadIologIcal Analyses 

ANALYTE RESULTS DET.LlMfTS UNITS LAB OUAL VALOUAL 

SamplelD: CH80002 
Sample Location: 0 - 5 teet (bga") 

EML Am-01 ModIff6d 
Amerlclum-241 (OUP') 1.43 0.92 pCVg J 
Amerlclum-24 t 1.27 0.78 pCVg J 
Curlum-2431244 0.42 0.78 pCIIg U W 
Curlum-2431244 (OUP) 0.85 0.96 pCIIg J W 

LANL ER-130 Modiff6d 
Amerlclum-241 98.23 3.21 pCVg 
Amerlclum-241 (OUP) 91.46 3.17 pCvg 
CesIum: 137 2473.00 2.12 pCVg 
Ceslum-137 (OUP) 2308.00 2.18 pCVg 
CobaIt-OO 0.10 0.40 pCVg U W 
CobaIt-OO (OUP) 0.25 0.37 pCVg J U 
Europlum-152 0.23 2.09 pCVg U UJ 
Europlum-152 (OUP) 0.28 2.26 pCVg U W 
Europlum-154 0.62 1.43 pCVg U W 
Europlum-154 (OUP) -0.48 0.87 pCVg U UJ 
Europlum-155 0.91 3.37 pCVg U W 
Europlum-155 (OUP) 2.02 3.43 pCVg U UJ 
Gross Gamma 2603.64 23.95 pCVg J 
Gross Gamma (OUP) 2526.88 1n.74 pCVg J 

LANL MLR-100Modlff6d 
Gross Alpha 11.34 27.26 pCVg U W 
Gross Alpha (OUP) 11.31 27.20 pCVg U W 
Gross Beta 17.72 60.21 pCVg U W 
Gross Beta (OUP) 30.12 60.18 pCVg U W 

EML Pu-02 Modlff6d 
Plutonlum-238 0.40 0.74 pCVg J W 
Plutonlum-238 (OUP) 0.61 0.71 pCVg J U 
239/240 0.30 0.60 pCVg U W 
239/240 (OUP) 0.61 0.47 pCVg J 

EIChroM TCS01 Modiff6d 
T echnetlum-99 -0.27 1.32 pCVg U W 
Technetlum-99 (OUP) 0.58 1.30 pCVg U W 

EML 7h-O 1 Modifl6d 
Thorlum-228 0.49 3.69 pCVg U W 
Thorlum-228 (OUP) 0.56 3.76 pCVg U W 
Thorlum-230 3.27 pCVg J R 
Thorlum-23O (OUP) 2.32 pCVg J R 
Thorlum-232 0.00 1.35 pCVg J U 
Thorfum-232 (OUP) .Q.22 2.58 pCVg U U 

·bg.~belowgroundourf_ . C-38 
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Corehole 8 SoIl Sampling at ORNL - Radiological Analyses 

ANALYTE RESULTS DET.LlMITS UNITS LAB QUAL VALQUAL 

EIChroM SRWOt ModIfied 
Total Strontium 9.42 7.14 pCVg J 
Total Strontium (OUP) 14.11 8.66 pCVg 

ASTM D5t74 ModIfied 
Total Uranll.m 1.5 0.10 Ilglg 
Total Uranium (OUP) 1.47 0.10 Ilglg 

EMLU-02Mod1f1ed 
2331234 4.78 3.91 pCVg J 
2331234 (OUP) 5.63 2.37 pCVg J 
Uranlum·235 0.74 4.00 pCVg U UJ 
Uranlum-235 (OUP) 0.63 2.92 pCVg U UJ 
Uranlum·238 0.00 3.23 pCVg J U 
Uranlum-238 (OUP) 1.02 3.97 pCVg U UJ 

LANL ER-2tO Modified 
Trltillll 60.10 81.15 pCl/g J UJ 

Sample 10: CH80014 
Sample Location: 5 feet to retusal (bgs) 

EML Am-ot Modified 
Americlum-241 44788.53 1.56 pCVg 
Curium-2431244 1914.67 1.41 pCVg 

LANL ER-t30 Modified 
Ceslum-137 245.60 651.20 pCVg U UJ 
CobaItoOO -3.03 654.20 pCVg U UJ 
Europlum-l52 -438.80 4216.00 pCVg U UJ 
Europlum-l54 394.90 1851.00 pCVg U UJ 
Europlum-1SS -98.83 601.00 pCVg U UJ 
Gross Gamma 632.6 pCVg U R 

LANL MLR-100 Modified 
Gross Alpha 84163.73 38.30 pCVg J 
Gross Beta 509721.58 63.42 pCVg J 

EML Pu-02 Modified 
Plutonlum-238 2185.00 0.79 pCVg 
2391240 3266.00 0.71 pCVg 

EIChroM TCS01 Modified 
Technetium-99 22.39 1.30 pCIIg J 

EML 711-01 Modified 
Thorium-228 46.66 0.08 pCVg 
Thorium·230 14.52 0.05 pCVg 
Thorium·232 14.51 0.04 pCVg J 

• bg. _ below ground ... rface C-39 
• DUP - fiold dupllcaw 
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Corahole 8 SoIl Sampling at ORNL - Radiological Analyses 

ANALYTE RESULTS DET.LlMrrS UNrrS LABOUAL VALOUAL 

EIChroM SRW01 Modified 
Total Strontium 5764.46 727.36 pCVg 

ASTM D5174 Modified 
Total Uranh.rn 160.83 0.10 Ilglg 

EML U'{)2 ModIfIed 
2331234 9693.15 3.74 pCVg 
Uranlum-235 59.97 1.79 pCVg 
Uranlum-238 86.44 3.21 pCVg 

LANL ER-210 Modified 
TriO 1.111' 16.96 66.97 pCVg U UJ 
Tritium (DUP) 25.47 63.37 pCVg U UJ 

Sample 10: CH80018 
Sample Location: Hote (OUP) 

EML Am'{) 1 Modified 
Americlum-241 1355.00 4.73 pCVg 
Curium-2431244 1261.00 5.61 pCVg 

LANL ER-130 ModIfied 
Americlum-241 4762.00 51.95 pCVg 
Ceslum-137 52590.00 26.02 pCVg 
CobaHoOO 12.24 12.63 pCVg J U 
Europlum-152 13.24 59.65 pCVg U UJ 
Europlum-154 13.63 34.32 pCVg U 
Europlum-155 1560.00 52.40 pCVg 
Gross Gamma 95232.87 1626.40 pCVg J 

LANL MLR-100 Modified 
Gross Alpha 13087.83 34.06 pCVg J 
Gross Beta 40352.68 62.53 pCVg J 

EML Pu'{)2 Modified 
Plutonlum-238 66.69 0.59 pCVg 
2391240 122.20 0.43 pCVg 

EIChroM TCS01 Modified 
Technetlum-99 39.28 1.10 pCVg J 

EML Th'{)1 ModIlied 
Thorium-228 25.50 0.16 pCVg 
Thorium-230 6.46 0.13 pCVg 
Thorium-232 4.85 0.12 pCVg J 

EIChroM SRW01 ModIfied 
Total Strontium 13767.78 832.54 pCVg 

• bga. balow ground aurf_ C-40 
• DUP • field dupllcow 
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Corehola 8 SoIl Sampling at ORNL - Radiological Analyses 

ANALYTE RESULTS DET.LlMITS UNITS LAB QUAL VALQUAL 

ASTM D5174 Modified 
Total UraniLIll 193.92 0.10 lIg1g 

EML U'()2 Modlf/ad 
2331234 14296.01 3.58 pCVg 
Uranlum-235 55.9 3.81 pCVg 
Uranlum-238 103.78 3.07 pCVg 

LANL ER-210 Modified 
TrltiLlll 85.99 81.35 pCVg J 

Sample 10: CH80019 
Sample Location: Hot 

LANL ER-13O Modified 
Ceslum-137 10.32 53.89 pCVg U UJ 
CobaH.oo 9.52 63.51 pCVg U UJ 
Europlum-l52 275.80 451.00 pCVg J UJ 
Europlum-l54 -58.74 184.00 pCVg U UJ 
Europlum-l55 -24.67 99.47 pCVg U UJ 
Gross Gamma 26843.00 1398.00 pCl/g J 

Sample 10: CH80020 
Sample Location: Hot 

EML Am'()1 Modified 
Amarlc:lum-241 2879.00 4.71 pCVg 
CUrlum-2431244 1640.00 5.16 pCVg 

LANL ER-13O Modified 
Amarldum-241 4532.00 22.25 pCVg 
Ceslum-137 51860.00 33.58 pCVg 
CobaH.oo 4.26 16.35 pCVg U UJ 
Europlum-l52 26.29 75.84 pCVg U UJ 
Europlum-l54 29.51 44.60 pCVg J UJ 
Europlum-l55 439.90 32.52 pCVg 
Gross Gamma 78923.60 1101.76 pCVg J 

LANL MLR-100 Modified 
Gross Alpha 31297.37 41.56 pCVg J 
Gross Beta 156062 64.34 pCVg J 

EML Pu'()2 Modified 
Plutonlum-238 263.30 0.62 pCVg 
2391240 376.20 0.47 pCVg 

E1ChroM TCS01 Modified 
T echnatium-99 41.76 1.14 pCVg J 

• bge • below ground ourf_ C41 
• DUP • field duplicate 
c Hot. highest beta/gamma reading measured during sampl. collection Paga4 



Corahola 8 SoIl Sampling at ORNL - Radiological Analyses 

ANALYTE RESULTS DET. LIMITS UNITS LAB QUAL VALQUAL 

EML 7h-(}1 Modified 
Thonum-228 41.89 0.06 pCUg 
Thol1um-230 13.11 0.03 pCUg 
Thonum-232 12.80 0.06 pCVg J 

EIChroM SRW01 Modified 
Total Strontium 33581.15 859.37 pCI!g 

ASTM D5174 Modlffed 
Total Uranh.m 128.31 0.10 Ilg/g 

EML U-(}2 Modlffed 
2331234 11855.53 2.91 pCUg 
Uranlum-235 26.47 1.79 pCUg 
Uranlum-238 119.07 1.45 pCUg 

£ANL ER-210 ModIfied 
Tritium 50.39 74.39 pCUg J UJ 

Sample 10: CH80096 
sample Location: Soli Boring B3 

EML Am-(}1 Modlffed 
Amerlclum-241 (OUP) 70.84 1.75 pCUg 
Amenclum-241 60.91 1.61 pCUg 
Cunum-2431244 3.47 2.58 pClIg J 
Cunum-2431244 (OUP) 5.61 2.21 pClIg 

£ANL ER-130 ModIfied 
Amenclum-241 34.93 1.33 pCUg 
Amenclum-241 (OUP) 46.85 1.34 pCVg 
Ceslum-137 715.5 0.79 pClIg 
Ceslum-137 (OUP) 712.7 0.66 pClIg 
CobaH-60 -{).01 0.28 pClIg U 
Cobalt-60 (OUP) -{).14 0.26 pCllg U 
Europlum-l52 -{).36 1.17 pClIg U 
Europlum-152 (OUP) 0.5 1.83 pClIg U 
Europlum-l54 0.04 0.87 pClIg U 
Europlum-l54 (OUP) 0.31 1.03 pClIg U 
Europlum-l55 1.05 1.39 pClIg U 
Europlum-155 (OUP) 0.61 1.39 pClIg U 
Gross Gamma 779.3 0.79 pCVg 
Gross Gamma (OUP) 798.1 0.66 pCI/g 

£ANL MLR-100 Mod'lffed 
Gross Alpha 59.56 8.57 pClIg 
Gross Alpha (OUP) 54.99 8.6 pCVg 
Gross Beta 578.51 13.32 pClIg 
Gross Beta (OUP) 403.69 13.43 pCVg 

• bg. E below ground aurf ... C-42 
• DUP • fiold duplloow 
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Corehote 8 Soli Sampling at ORNL - Radiological Analysas 

ANALYTE RESULTS DET. UMrrs UNITS LAB QUAL VALQUAL 

EML Pu-()2 Modified 
Plutonlum-238 4.25 0.17 pCVg 
Plutonlum-238 (OUP) 2.67 0.15 pCUg 
2391240 6.39 0.14 pCVg 
2391240 (DUP) 4.35 0.14 pCUg 

EIChIOM TCS01 Modified 
Technatium-99 0.63 1.19 pCUg U 
Technetium-99 (DUP) 0.54 1.18 pCUg U 

EML 7h-() 1 ModIfied 
Thorlum-228 2.34 0.11 pCUg 
Thorlum-228 (DUP) 2.8 0.22 pCUg 
Thorlum-230 0.73 0.06 pCUg 
Thorlum-230 (DUP) 1.1 0.12 pCVg 
Thorlum-232 1.28 0.06 pCVg 
Thorlum-232 (DUP) 1.65 0.07 pCVg 

ElChlOM SRW01 Modified 
Total Strontium 15.52 0.64 pCVg 
Total strontium (DUP) 10.54 0.93 pCVg 

ASTM D5174 Modified 
Total Uranlml 10.36 0;1 l1g1g 
Total Uranium (DUP) 10.16 0.1 l1g1g 

EML U-()2 Modified 
2331234 4.52 0.05 pCVg 
2331234 (DUP) 4.61 0.06 pCVg 
Uranlum-235 0.06 0.06 pCVg J 
Uranlum-235 (DUP) 0.1 0.12 pCVg J 
Uranlum-238 3.42 0.09 pCVg 
Uranlum-238 (DUP) 3.79 0.06 pCVg 

!ANL ER-210 Modified 
Trltlml 4.64 3.92 pCVg J 

• bga. below ground surface C-43 
• DUP. fiold dupl1cale 
c Hol c highest betalgamma reading measured during sample collection Page 6 



Level C Data Validation Report 
Core Hole 8 Lab Data 

Package 103614 

The samples shown below were validated for all organic and inorganic analyses cited in 
Statement of Work for Validatjon of Core Hole 8 Lab Data. 

Batch # SampJe# Anll1~~is Re!lue~t~!I 
103614 CH80007 PCBs, Congeners 
103614 CH80054 PCBs, Congeners 
103614 CH80066 PCBs, Congeners 
103614 CH80067 PCBs, Congeners 
103614 CH80090 PCBs, Congeners 
103614 CH80089 TCLP Volatiles 
103614 CH80063 TCLP Volatiles 
103614 CH80062 TCLP Volatiles 
103614 CH80006 TCLP Volatiles 
103614 CH80053 TCLP Volatiles 
103614 CH80088 TCLP Semivolatiles 
103614 CH80076 TCLP Semivolatiles 
103614 CH80065 TCLP Semi volatiles 
103614 CH80064 TCLP Semivolatiles 
103614 CH80059 TCLP Semivolatiles 
103614 CH80005 TCLP Metals 
103614 CH80052 TCLP Metals 
103614 CH80060 TCLP Metals 
103614 CH80061 TCLP Metals 
103614 CH80091 TCLP Metals 
103614 CH80008 Mercury 
103614 CH80055 Mercury 
103614 CH80068 Mercury 
103614 CH80069 Mercury 
103614 CH80092 Mercury 
103614 CH80074 Anions 
103614 CH80058 Anions 
103614 CH80094 Anions 
103614 CH80075 Anions 
103614 CH80011 Anions 
103614 CH80009 Sulfide 
103614 CH80056 Sulfide 
103614 CH80070 Sulfide 
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Batch # 
103614 
103614 
103614 
103614 
103614 
103614 
103614 

Samp\e# 
CH80071 
CH80093 
CH80010 
CH800n 
CH80073 
CH80057 
CH80095 

Analysis Requested 
Sulfide 
Sulfide 
Cations 
Cations 
Cations 
Cations 
Cations 

A Level C validation was performed on the analytical data from the above-listed soil samples 
collected by Commodore Advanced Sciences, Incorporated, at the Oak Ridge National 
Laboratory (ORNL). Southwest Research Institute in San Antonio, Texas analyzed the samples 
in accordance with USEPA Test Methodsfor Evaluating Solid Waste, SW-846 procedures and 
EPA 300 series modified methods. The data were evaluated based on the data validation 
guidelines detailed in LMES, ERWM Programs lntersite Procedures Manual, ERWMlER­
P2210, P2211, and P2212. 

Any actions and qualifications made on the analytical data as a result of the review of the QC and 
. raw data are discussed below. 

Attached to this report are copies ofthe laboratory-produced data tables/result forms. Any 
recommended qualifiers have been added by hand (in red) to the results and are discussed herein. 
In addition to the attached results, the work sheets associated with this data validation are 
included. 

PCBs and Congeners 

For all samples included in this SDG, the aroclors 1016 and 1260 results were qualified as "Ur' 
because the %RSD exceeded control limits. 

For all samples included in this SDG, the congener BZ #206 results were qualified as "Ur' 
because the %RSD excc;eded control limits. 

For sample CH80090, the detected aroclor 1260 results were qualified as uJ" because the %R for 
the surrogate exceeded 150%. 

All other data were acceptable as reported. 
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TCLPVolatiles and TCLP Semiyolatiles 

All detected volatile sample results were qualified as "J" and all nondetected sample results 
except sample CH80090 were qualified as "R" because the holding time was exceeded for TCLP 
extraction. Nondetected results for sample CH80089 were qualified as "UJ" because the holding 
time exceedance was not as great. 

All semivolatile sample results except sample CH80088 were qualified as "R" because the 
holding time was exceeded for TCLP extraction, arid all of the results were undetected. 
Nondetected results for sample CH80088 were qualified as "UJ" because the holding time 
exceedance was not as great. 

Sample CH80065 also was qualified "R" because 2 surrogates were out, one of which was less 
than 10%. 

For samples CH80089, CH80063, CH80062, CH80006, and CH80053, the acetone and 
methylene chloride results were qualified as "U" because the sample results were less than 5 
times the amount found in the blank. 

TCLP Metals. Mercurv, Anions, Cations, Sulfide 

For samples CH80009, CH80056, CH80070, CH80071, and CH80093, the sulfide results were 
qualified as "R" because the holding times were exceeded and the preservation was improper. 

For all samples analyzed for sulfate, the results quantified above the detection limit were 
qualified as "J" because the field blank and the rinseate had excessive contamination. 

Summary of Actions 

The results for aroc1ors 1016 and 1260 were estimated because the %RSD was above the control 
criteria. The results for congener BZ #206 was estimated non detects because the %RSD was 
above the control limits. 

The surrogate recovery was exceeded for aroc1or 1260 in two samples. In one of the samples all 
of the results for aroclor 1260 were nondetects therefore no qualification was necessary. All the 
detected results for the other sample were qualified as estimated. 

The matrix spike recoveries for congeners BZ# 18 and BZ # 11 0 were above the QC limit; 
however, no qualification was performed because all other QC was within control limits for these 
congeners. 

The holding times for all organic TCLP extractions were exceeded. The method requires that all 
samples not detected above the detection limit not be used due to the degradation of the 
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compounds creating false negatives. All nondetected results for volatiles and semivolatiles were 
rejected with the exception of two samples in which the holding time was only exceeded by 2 
days. All of the detected volatiles were qualified as estimated. 

One semivolatile sample, which was already rejected due to the exceedance of the holding time, 
would also have been rejected because 2 surrogates were below the contollimit. One of the 
surrogates was less than 10%. 

There were no semivolatiles detected in any of the samples. 

Sample CH80063 was diluted due to the trichlorofluoromethane exceeding the initial calibration 
range. Both sets, diluted and undiluted, are reported. The most reliable results for the sample are 
'contained in'the diluted run. The detected concentrations in the original run were so low that 
when diluted, they were not quantitated above the detection limit. After observing the raw data, 
it is assumed that the original detected results were false positives; therefore, making the diluted 
run the most accurate. 

The sulfide holding time for preserved samples is 7 days. The holding times were exceeded by 
13 days for all samples except one which was exceeded by 9 days. Also the samples were not 
preserved with zinc acetate on the surface; therefore, all of the nondetected sample results were 
rejected. Since all of the results were nondetects, all of the sulfide samples were rejected. 

The field blank and the rinseate sample had very high concentrations of sulfate reported. TIlls is 
an indication of contamination in the field. Therefore all of the sample results for sulfate analysis 
that were quantitated above the detection limit were qualified as estimated. 

Comments 

Analyses were performed in accordance with laboratory methods except the following: 

The client told the validator that the detection limits were determined by the laboratory and that 
the data delivery was 14 days from date sampled. 

There were several samples that were shipped to the laboratory without signatures from the field 
on the COCo These samples were not rejected based on the field signatures on the adjoining 
pages and per client request. 

The field QC samples for PCBs and congeners exceeded holding times and were not evaluated 
against the soil samples. 

All data with the exceptions noted above, however, seem to be usable as reported. 
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Data Summary Key 

J- The associated numerical value is an estimated quantity. 

NJ- Presumptively present at an estimated quantity (use with TICs only) 

R- Reject data due to quality control criteria exceeded. The data are unusable (compound mayor 
may not be present). Re-sampling and re-analysis are necessary for verification. 

U- The compound was analyzed for but was not detected. The associated numerical value is the 
sample quantitation limit. "U" qualifiers applied by data validator mean the result is considered 
non-detect due to blank contamination. 

UJ- The compound was analyzed for but was not detected. The sample quantitation limit is an 
estimated quantity. 
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List of Acronyms 

COC - chain of custody 

ERWM - Environmental Restoration and Waste Management 

LMES - Lockheed Martin Energy Systems, Inc. 

ORNL - Oak Ridge National Laboratory 

PCBs - polychlorinated biphenyls 

QC - quality 'control 

RPD - realtive percent difference 

%RSD - percent relative standard deviation 

SDG - sample delivery group 

. SOW - Statement of Work 

TCLP - Toxicity Characteristic Leachate Procedure 

USEPA - U.S. Environmental Protection Agency 
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Corehole 8 Soil Sampling - PCB Analyses 

ANALYTE RESULTS DET.LlMfTS UNfTS LABOUAL VA LOUAL 

Sample 10: CH80007 
Sample Locallon: 0-5 feel (bgs") 

SW846 Mathod 8080 
ArocIor-1016 20.0 16.7 11g/Kg U W 
AnocIor-1221 20.0 16.7 I1g1Kg U U 
ArocIor-1232 20.0 16.7 11g/Kg U U 
ArocIor-1242 20.0 16.7 11g/Kg U U 
ArocIor-1248 20.0 16.7 I1g1Kg U U 
ArocIor-1254 20.0 16.7 I1g1Kg U U 
ArocIor-1260 20.0 16.7 11g/Kg U W 
AR1268 20.0 16.7 I1g1Kg U U 

Sample 10: CH80054 
Sample Locallon: 5 feel-refusal (bgs) 

SW846 Mathod 8080 
ArocIor-1016 21.3 16.7 11g/Kg U W 
Aroclor-1221 21.3 16.7 I1g1Kg U U 
ArocIor-1232 2\.3 16.7 I1g1Kg U U 
Aroclor-1242 21.3 16.7 I1g1Kg U U 
Aroclor-1248 21.3 16.7 I1g1Kg U U 
Arocfor-1254 21.3 16.7 I1g1Kg U U 
ArocIor-1260 21.3 16.7 I1g1Kg U W 
AR1268 21.3 16.7 I1g1Kg U U. 

Sample 10: CH80066 
Sample. L~callon: Hot" 

.. 
SWB4s Mathod 8080 

Arocfor-1016 22.6 16.7 I1g1Kg U W 
ArocIor-1221 22.6 16.7 11g/Kg U U 
Arocfor-1232 22.6 16.7 11g/Kg U U 
ArocIor-1242 22.6 16.7 11g/Kg U U 
ArocIor-1248 22.6 16.7 I1g1Kg U U 
ArocIor-1254 22.6 16.7 I1g1Kg U U 
Arocfor-1260 22.6 16.7 I1g1Kg U W 
AR1268 22.6 16.7 I1g1Kg U U 

Sample 10: CH80067 
Sample Locallon: HoI (Oupllcale) 

SW846 Mathod 8080 
Aroclor-1016 22.6 16.7 11g/Kg U W 
ArocIor-1221 22.6 16.7 I1g1Kg U U 
ArocIor-1232 22.6 16.7 I1g1Kg U U 

·.MocIor-1242 22.6 16.7 I1g1Kg U U 
C-Sl 

• bgs = below ground surface 
b Hot = soil sample with highest beta/gamma reading as measured by field Instruments Pagel 



Corehole 8 Soil Sampling. PCB Analyses 

ANALYTE RESULTS DET.UMrrS UNrrS LABaUAL VALaUAL 

Aroclor-1248 22.6 16.7 11g/Kg U U 
Aroclor-1254 22.6 16.7 I1g1Kg U U 
ArocIor-1260 22.6 16.7 I1g1Kg U W 
AR1268 22.6 16.7 11g/Kg U U 

Sample 10: CH80090 
Sample Location: Soli Boring B3 

SW848 Method 8080 
ArocIor-1016 24.0 16.7 I1g1Kg U W 
Aroclor-1221 24.0 16.7 I1g1Kg U U 
Aroclor-1232 24.0 16.7 I1g1Kg U U 
Aroclor-1242 24.0 16.7 I1g1Kg U U 
Aroclor-1248 24.0 16.7 I1g1Kg U U 
ArocIor-1254 24.0 16.7 I1g1Kg U U 
Aroclor-1260 49.7 16.7 I1g1Kg J 
AR1268 24.0 16.7 I1g1Kg U U 

C-S2 
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Corehole 8 Soli Sampling - PCB Congeners Analyses 

ANALYTE RESULTS DET.L1MITS UNITS LAB QUAL VALQUAL 

Sample 10: CH80007 
Sample Location: 0-5 feet (bgs") 

SW846 Method 8082 
BZ'1 2.99 2.50 (.lg/Kg U U 
BZ#101 0.599 0.500 (.lg/Kg U U 
BZ#110 0.599 0.500 (.lg/Kg U U 
BZ'138 0.399 0.333 (.lg/Kg U U 
BZjf141 0.399 0.333 (.lg/Kg U U 
BZjf151 0.399 0.333 (.lg/Kg U U 
BZ#153 0.399 0.333 (.lg/Kg U U 
BZ#170 0.399 0.333 (.lg/Kg U U 
BZ#18 0.798 0.666 (.lg/Kg U U 
BZjf180 0.399 0.333 (.lg/Kg U U 
BZII183 0.399 0.333 (.lgIKg U U 
BZII187 0.399 0.333 (.lg/Kg. U U 
BZ#206 0.798 0.666 (.lg/Kg U W 
BZ#31 0.798 0.666 (.lg/Kg U U 
BZII44 0.599 0.500 (.lg/Kg U U 
BZII5 0.998 0.833 (.lg/Kg U U 
BZjf52 2.40 2.00 (.lg/Kg U U 
BZ#66 0.599 0.500 (.lg/Kg U U 
BZ#87 0.599 0.500 (.lg/Kg U U 

Sample 10: CHBOO54 
Sample Location: 5 feet-refusal (bgs) 

SW846 Msthod 8082 
BZ#1 3.20. 2.50 (.lg/Kg U U 
BZ#101 0.640 0.500 (.lg/Kg U U 
BZII110 0.640 0.500 (.lg/Kg U U 
BZjf138 0.427 0.333 (.lg/Kg U U 
BZjf141 0.427 0.333 (.lg/Kg U U 
BZ#151 0.427 0.333 (.lg/Kg U U 
BZ#153 0.427 0.333 (.lg/Kg U U 
BZ#170 0.427 0.333 (.lg/Kg U U 
BZ#18 0.854 0.666 (.lg/Kg U U 
BZ#180 0.427 0.333 (.lg/Kg U U 
BZjf183 0.427 0.333 (.lg/Kg U U 
BZjf187 0.427 0.333 (.lg/Kg U U 
BZII206 0.854 0.666 (.lg/Kg U W 
BZ#31 0.854 0.666 (.lg/Kg U U 
BZ#44 0.640 0.500 (.lg/Kg U U 
BZ#5 1.07 0.833 (.lg/Kg U U 
BZ#52 2.56 2.00 (.lg/Kg U U 
BZ#66 0.640 0.500 (.lg/Kg U U 
BZ#87 0.640 0.500 (.lg/Kg U U 

C-S3 

• bgs = below ground surface 
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Corehole 8 Soil Sampling - PCB Congeners Analyses 

ANALYTE RESULTS DET.LlMTTS UNTTS LASOUAL VALOUAL 

Sample ID: CH80066 
Sample Location: Hoti' 

SW846 Method 8082 
BZIIl 3.39 2.50 Ilg/Kg U U 
BZII10l 0.678 0.500 Ilg/Kg U U 
BZIIll0 0.678 0.500 IlgIKg U U 
BZIIl38 0.452 0.333 Ilg/Kg U U 
BZ'141 0.452 0.333 Ilg/Kg U U 
BZ'151 0.452 0.333 IlgIKg U U 
BZ'l53 0.452 0.333 Ilg/Kg U U 
BZlI170 0.452 0.333 IlgIKg U U 
BZ'18 0.904 0.666 IlgIKg U U 
BZ'l80 0.452 0.333 IlgIKg U U 
BZ'l83 0.452 0.333 Ilg/Kg U U 
BZII187 0.452 0.333 IlgIKg U U 
BZ'206 0.904 0.666 Ilg/Kg U W 
BZII31 0.904 0.666 Ilg/Kg U U 
BZI« 0.678 0.500 IlgIKg U U 
BZII5 1.13 0.833 IlgIKg U U 
BZ#52 2.71 2.00 IlgIKg U U 
BZ#66 0.678 0.500 IlgIKg U U 
BZII87 0.678 0.500 IlgIKg U U 

SamplelD: CH80067 
Sample Location: Hot (Duplicate) 

SW846 Method 8082 
BZ#l 3.39 2.50 IlgIKg U U 
BZII10l 0.677 0.500 IlgIKg U U 
BZ#110 0.677 0.500 Ilg/Kg U U 
BZ'l38 0.452 0.333 Ilg/Kg U U 
BZ#141 0.452 0.333 IlgIKg U U 
BZ#151 0.452 0.333 Ilg/Kg U U 
BZ'l53 0.452 0.333 IlgIKg U U 
BZII170 0.452 0.333 IlgIKg U U 
BZ'18 0.903 0.666 Ilg/Kg U U 
BZIIl80 0.452 0.333 Ilg/Kg U U 
BZ#l83 0.452 0.333 Ilg/Kg U U 
BZII187 0.452 0.333 IlgIKg U U 
BZ#206 0.903 0.666 IlgIKg U W 
BZ'31 0.903 0.666 IlgIKg U U 
BZII44 0.677 0.500 IlgIKg U U 
BZII5 1.13 0.833 IlgIKg U U 
BZ#52 2.71 2.00 IlgIKg U U 
BZ#66 0.677 0.500 IlgIKg U U 
BZ#87 0.677 0.500 IlgIKg U U 
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Corehole 8 Soil Sampling - PCB Congeners Analyses 

ANALYTE RESULTS DET.LlMrrs UNrrs LAB QUAL VALQUAL 

Sample 10: CH80090 
Sample Location: 5011 Boring B3 

SW846 Method 8082 
BZIIl 3.60 2.50 Ilg/Kg U U 
BZII101 2.21 0.500 Ilg/Kg 
BZ#110 4.89 0.500 . Ilg/Kg 
BZIIl38 10.1 0.333 Ilg/Kg 
BZII141 1.91 0.333 Ilg/Kg 
BZII151 4.38 0.333 Ilg/Kg 
BZII153 7.39 0.333 IlgIKg 
BZ#170 0.481 0.333 IlgIKg U U 
BZ#18 0.961 0.666 IlgIKg U U 
BZ#180 3.79 0.333 IlgIKg 
BZ#l83 0.546 0.333 IlgIKg 
BZ#187 0.481 0.333 IlgIKg· U U 
BZ#206 0.961 0.666 IlgIKg U W 
BZ#31 0.961 0.666 IlgIKg U U 
BZ#44 0.721 0.500 IlgIKg U U 
BZH5 1.20 0.833 IlgIKg U U 
BZ#52 4.60 2.00 IlgIKg 
BZ#66 6.15 0.500 IlgIKg 
BZ#87 6.57 0.500 Ilg/Kg 
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Corehole 8 Soil Sampling" TCLP Volatile Organics Analyses 

ANALYTE RESULTS DET.L1MrrS UNrrs LAB QUAL VALQUAL 

Sample 10: CH8006 
Sample Location: 0-5 feet (bgs") 

SW846 Method 8260A 
Chloromethane 1 Ilg/L U R 
Olchlorodllluoromethane 1 Ilg/L U R 
V1n1y Chloride 1 Ilg/L U R 
Bromomethane 1 Ilg/L U R 
Chloromethane 1 Ilg/L U R 
Trfchlorofluoromethane 1 Ilg/L U R 
1.1-0Ichloroethylene 1 Ilg/L U R 
Acetone 11 1 Ilg/L UJ 
carbone Dlsulflde 0.67 1 Ilg/L J J 
Methylene Chloride 1.3 1 Ilg/L UJ 
Trans-l ,2-D!chloroethylene 1 Ilg/L U R 
2,2-Dlchloropropane 1 Ilg/L U R 
l,l.QlchIoroethane 1 Ilg/L U R 
CIs-l ,2-Dlchloroethylene 1 Ilg/L U R 
2-Butanone 5 Ilg/L U R 
Bromochloromethane 1 Ilg/L U R 
Chlorofonn 1 Ilg/L U R 
l,l,l-Tr1chloroethane 1 Ilg/L U R 
l,l-Dlchloropropene 1 Ilg/L U R 
carbon Tetrachlorfde 1 Ilg/L U R 
1 ,2-DlchIoroethane 1 Ilg/L U R 
Benzene 1 Ilg/L U R 
Trichloroethylene 1 Ilg/L U R 
1 ,2-Dlchloropropane 1 Ilg/L U R 
Olbromomethane 1 Ilg/L U R 
Bromodlchloromethane 1 Ilg/L U R 
CIs-1,3-Dlchloropropyfene 1 Ilg/L U R 
4-Methyf-2-Pentanone 5 Ilg/L U R 
Trans-1,3-Dlchloropropylene 1 Ilg/L U R 
Toluene 0.61 1 Ilg/L J J 
1,1,2-Tr1chIoroothane 1 Ilg/L U R 
Tetrachloroethylene 1 Ilg/L U R 
1. ,3-Dlchloropropane 1 Ilg/L U R 
2-Hexanone 5 Ilg/L U R 
Olbromochloromethane 1 Ilg/L U R 
1 ,2-0Ibromoethane 1 Ilg/L U R 
Chlorobenzene 1 Ilg/L U R 
1,1,1,2-Tetrachloroethane 1 Ilg/L U R 
Ethyfbenzene 1 Ilg/L U R 
MIP-Xyfene 1 Ilg/L U R 
o-Xylene 1 Ilg/L U R 
Styrene 1 Ilg/L U R 
Isopropyl Benzene 1 Ilg/L U R 
Bromofonn 1 Ilg/L U R 
Bromobenzene 1 Ilg/L U R 
1,1,2,2-Tetrachloroethane 1 Ilg/L U R 
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Corehole 8 Soil Sampling - TCLP Volatile Organics Analyses 

ANALYTE RESULTS DCT.LlMITS UNITS LABOUAL VALOUAL 

1 ,2,3-Trlc:I1l0r0pr0pan9 1 J.lg/L U R 
N-Propyl Benzene 1 J.lg/L U R 
2-ch1orotoluene 1 J.lg/L U R 
1,3,5-Trlmelhyl Benzene 1 J.lg/L U R 
4-ch1orololuene 1 J.lg/L U R 
Tertbulylbenzene 1 J.lg/L U R 
1,2,4-Trlmalhylbenzene 1 J.lg/L U R 
Sec-Bulylbenzene 1 J.lg/L U R 
P-lsopropylloluene 1 J.lg/L U R 
1 ,3-DIchIorobenzene 1 J.lg/L U R 
1 ,4-DIchIorobenzene 1 J.lg/L U R 
N-Butylbenzene 1 J.lg/L U R 
1,2-D!chIorobenzane 1 J.lg/L U R 
1,2-Dlbromo-3-Ch!oropropane 1 Jlg/L U R 
1,2,4-Tr1chIorobenzane 1 J.lgl\. U R 
Hexac:l1lorobulad1ene 1 Jlg/L U R 
Naph\halooe 1 Jlg/L U R 
1,2,3-Tr1chIorobenzene 1 J.lg/L U R 
UOO1own 3 1 Jlg/L J NJ 
UOO1own 0.7 1 J.lg/L J NJ 
UOO1own 1.0 1 Jlg/L J NJ 
UOO1own 0.5 1 Jlg/L J NJ 

Sample 10: CH80053 
Sample Locatlon: S1eet-refusal (bgs) 

SW846 Method 8260A 
Chloromethane' 1 Jlg/L U R 
Dlchlorodifluoromalhana 1 Jlg/L U R 
Vlnly ChIotlde 1 J.lg/L U R 
Bromomathane 1 Jlg/L U R 
Chloromethane 1 Jlg/L U R 
Trlchlorofluoromethane 1 Jlg/L U R 
1 ,1-Dlchloroethylene 1 J.lg/L U R 
Acetone 8.3 1 Jlg/L UJ 
Carbone Disulfide 1.1 1 Jlg/L J 
Methylene ChIotlde 2.6 1 Jlg/L UJ 
T rans-l :;'-D!chIoroelhylene 1 Jlg/L U R 
2,2-Dlc:I1l0r0pr0pan9 1 J.lg/L U R 
1 ,1-Dlchloroethane 1 J.lg/L U R 
CIs-l :;'-Dlchloroethylene 1 J.lg/L U R 
2-Bu!anone 5 J.lg/L U R 
Bromochloromethane 1 Jlg/L U R 
Chloroform 1 J.lg/L U R 
1,1,1-TrIc:I1loroethane 0.56 1 Jlg/L J J 
1 ,1-Dlchloropropene 1 Jlg/L U R 
Carbon T almchlorlde 1 Jlg/L U R 
1,2-Dlchloroethane 1 Jlg/L U R 
Benzene 1 Jlg/L U R 

C-S7 

• bgs = below ground surface 
b Hot = SOIl sample wilh highest beWgamma reading as measured by field instruments Page 2 



Corehole 8 Soil Sampling - TCLP Volatile Organics Analyses 

ANALYTE RESULTS DET.L1MTTS UNTTS LASOUAL VALOUAL 

Trk:hloroothyJene 1 11g/1.. U R 
1,2-Dfchloropropana 1 11g/1.. U R 
Dlbromomethane 1 11g/1.. U R 
Bromodlchloromethane 1 11g/1.. U R 
Cls-1,3-Dfchloropropylane 1 11g/1.. U R 
4-Mathyl-2-Penlanone 5 11g/1.. U R 
Trans-1,3-DfchloropropyJene 1 11g/1.. U R 
Toluene 0.57 1 11g/1.. J J 
1,1,2-Tr1chIoroethane 1 11g/1.. U R 
TetrachloroethyJene 1 11g/1.. U R 
1,3-Dfchloropropane 1 11g/1.. U R 
2-Haxanone 5 11g/1.. U R 
Dlbromochloromethane 1 Ilg/l.. U R 
1,2-Dlbromoethane 1 Ilg/l.. U R 
ChIorobenzene 1 11g/l U R 
1,I,I,2-Tetrachloroethane 1 Ilg/l.. U R 
Ethylbenzene 1 11g/1.. U R 
M/P-Xylene 1 11g/1.. U R 
o-Xylane 1 Ilg/l.. U R 
styrene 1 Ilg/l.. U R 
Isopropyl Benzene 1 Ilg/l.. U R 
Bromoform 1 Ilg/l.. U R 
Bromobenzene 1 11g/1.. U R 
1,1.2,2-Tetrachloroethane 1 Ilg/l.. U R 
1,2,3-Trtchloropropane 1 Ilg/l.. U R 
N-PropyJ Benzene 1 Ilg/l.. U R 
2-Chlorotoluane 1 Ilg/l.. U R 
1,3,5-TrtmethyJ Benzene 1 Ilg/l.. U R 
4-Chlorotoluane 1 Jig/l.. U R 
Tert:butylbenzene 1 11g/1.. U R 
1.2,4-Trtmethylbenzene 1 Ilg/l.. U R 
Sec-Butylbenzene 1 Ilg/l.. U R 
P-lsopropyltoluane 1 Ilg/l.. U R 
1,3-Dlchlorobenzene 1 Ilg/l.. U R 
1,4-Dlchlorobenzene 1 Ilg/l.. U R 
N-Butylbenzene 1 Ilg/l.. . U R 
.1,2-DIchIorobenzene 1 Ilg/l.. U R 
1,2-Dlbromo-3-Chloropropane 1 Ilg/l.. U R 
1.2,4-Tr1chlorolbenzene 1 11g/1.. U R 
Hexachlorobutadlene 1 Ilg/l.. U R 
Naphthalene 1 11g/1.. U R 
1.2,3-Tr1chIoroibenzene 1 Ilg/l.. U R 
Acetaldehyde 0.5 1 Ilg/l.. NJ NJ 
SIIanoI, Trtmethyl- 1 11g/1.. NJ R 
Heptanal 0.5 1 11g/1.. NJ NJ 
0ctanaJ 1 1 Ilg/l.. NJ NJ 
Unknown 0.7 1 Ilg/l.. J NJ 
Nonanal 4 1 Ilg/l.. NJ NJ 
Unknown 0.6 1 Ilg/l.. J NJ 
Decanal 2 1 11g/1.. NJ NJ 

C-58 

• bgs ; below ground surface 
b Hot = soil sample with highest beta/gamma reading as measured by field instruments Page 3 



Corehole 8 Soil Sampling - TCLP Volatile Organics Analyses 

ANALYTE RESULTS DET.LlMrrS UNrrs LAB QUAL VALQUAL 

Sample 10: CH80062 
Sample Location: Hot" 

SW846 Method 8260A 
Chloromethane 1 11g/l U R 
Olchlorodlfluoromethane 1 11g/l U R 
Vlnly Chloride 1 11g/l U R 
Bromomethane 1 11g/l U R 
Chloromethane 1 11g/l U R 
Trfchlorofluoromethane 1.3 1 11g/l J 
l,l-0lchloroethylena 1 11g/l U R 
Acetone 8.7 1 11g/l UJ 
Catbone Disulfide 0.97 1 11g/l J J 
Methylene Chloride 2.0 1 11g/l UJ 
Trans-l,2-Dlchloroethylena 1 I1g1\. U R 
2,2-Dlchloropropane 1 11g/l U R 
l,l-Dlchloroelhane 1 11g/l U R 
CIs-l,2-Dlchloroethylene 1 11g/l U R 
2-Butanone 5 11g/l U R 
Bromochloromethane 1 11g/l U R 
Chloroform 1 1Ig/l U R 
l,l,l-Trichloroethane 1 11g/l U R 
1 ,l-Dlchloropropene 1 1Ig/l U R 
Carbon Tetrachlorfde 1 11g/l U R 
l,2-Dlchloroethane 1 11g/l U R 
Baoz9ll9 0.93 1 1Ig/l J J 
Trlchloroethy1ena 1 11g/l U R 
1 ,2..Dfchloropropane 1 11g/l U R 
Oibromomethane 1 1Ig/l U R 
Bromodlchloromethane 1 11g/l U R 
CIs-l,3-Dlchloropropylene 1 11g/l U R 
4-Methyl-2-Pentanone 14 1 1Ig/l J 
Trans-l,3-Dlchloropropyklne 1 1Ig/l U R 
Toluene 14 1 1Ig/l J 
l,l,2-Trichloroethana 1 11g/l U R 
T etrachloroethy1ena 1 11g/l U R 
l,3-Dlchloropropane 1 1Ig/l U R 
2-Hexanone 5 11g/l U R 
Olbromochloromethane 1 11g/l U R 
1 ,2-0Ibromoethane 1 1Ig/l U R 
Chlorobenzene 1 11g/l U R 
l,l,l,2-Tetrachloroethane 1 11g/l U R 
Ethylbenzene 1.3 1 1Ig/l J 
M/P-Xyl9Il9 3.7 1 11g/l J 
o-Xyklne 1.4 1 1Ig/l J 
Styrene 1 11g/l U R 
Isopropyl Benzene 1 1Ig/l U R 
Bromoform 1 1Ig/l U R 
Bromobenz9ll9 1 11g/l U R 
l,l,2,2-Tetrachloroethane 1 1Ig/l U R 

C-S9 

• bgs = below ground surface 
b Hot = soil sample with highest beta/gamma reading as measured by field instruments Page 4 



Corehole 8 Soli Sampling - TelP Volatile Organics Analyses 

ANALYTE RESULTS DET.LlMITS UNITS LABOUAL VALOUAL 

1 .2,3-Trlchloropropana 1 Ilg/l.. U R 
N-Propyl Benzene 1 Ilg/l.. U R 
2-ctllorotoluene 1 Ilg/l.. U R 
1,3,5-Trimethyl Benzene 1 Ilg/l.. U R 
4-ctl1orotoluene 1 Ilg/l.. U R 
Tertbutylbanzane 1 Ilg/l.. U R 
1.2,4-Tl1methylbanzene 1 Ilg/l.. U R 
Sec-Butytbanzene 1 Ilg/l.. U R 
P-lsopropyftoluene 1 Ilg/l.. U R 
1,3-DlchIorobanzene 1 Ilg/l.. U R 
1,4-DlchIorobanzena 1 Ilg/l.. U R 
N-Butylbanzene 1 Ilg/l.. U R 
1,2-Dlchlorobanzene 1 11g/1.. U R 
1.2-Dlbromo-3-Chloropropana 1 Ilg/l.. U R 
1,2,4-TrIchlorobanzene 1 Ilg/\.. U R 
Hexacillorobutadlana 1 11g/1.. U R 
Naphthalene 0.72 1 Ilg/l.. J J 
1.2,3-Tr1chlorobanzene 1 Ilg/l.. U R 
2-Haptanona 3 1 Ilg/l.. NJ NJ 
0ctanaI 2 1 Ilg/l.. NJ NJ 
Banzonfuran 0.8 1 Ilg/l.. NJ NJ 
1H-lndana 10 1 Ilg/l.. NJ NJ 
Nonanal 6 1 11g/1.. NJ NJ 
Blcydo 2.2.1 Haptan-2-ona, 1 1 1 Ilg/l.. J NJ 
Banzonfuran, 2-Methyl- 0.6 1 Ilg/l.. J NJ 
DecanaI 2 1 Ilg/l.. NJ NJ 

Sample 10: CH80063 
Sample Locat!on: Hot (Duplicate) 

SW846 Method 8260A 
Chloromethane 1 Ilg/l.. U R 
Dlchlorod"lfluoromathana 1 11g/1.. U R 
Vlnly Chloride 1 Ilg/l.. U R 
Bromomethane 1 Ilg/l.. U R 
Chloromalhana 1 Ilg/l.. U R 
Tricilloroftuoromathana 81 1 Ilg/l.. E J 
1,1-Dlchloroathyklna 1 Ilg/l.. U R 
Acetone 9.3 1 Ilg/l.. W 
carbona Disulfide 0.89 1 Ilg/l.. J J 
Methylene Chloride 1.5 1 11g/1.. W 
Trans-1 ,2-Dlchloroathyklna 1 Ilg/l.. U R 
2.2-DlcIlloropropana 1 Ilg/l.. U R 
1 ,1-Dlchloroathana 1 Ilg/l.. U R 
CIs-1,2-Dlchloroelhylana 1 Ilg/l.. U R 
2-Butanona 5 Ilg/L U R 
Bromocilloromethane 1 Ilg/l.. U R 
Chlorofonn 1 Ilg/l.. U R 
1,1,1-Tr1chloroathane 1 Ilg/l.. U R 

C-60 

• bgs = below ground surface 
b Hot = so<1 sample with highest beta/gamma reading as measured by field instruments Page 5 



Corehole 8 Soil Sampling - TCLP Volatile Organics Anaiyses 

ANALYTE RESULTS DET.L1MrrS UNrrS LA80UAL VALOUAL 

1,1-OIch10r0propena 1 Ilg/l. U R 
carbon Tetrachlortde 1 Ilg/l. U R 
1,2-OJchIoroethana 1 Ilg/l. U R 
Benzene 1 Ilg/l. U R 
Trtchloroe1hylene 1 Ilg/l. U R 
1 ,2-OIch10r0propane 1 Ilg/l. U R 
Dlbromomethane 1 Ilg/l. U R 
Bromodlchloromethana 1 Ilg/l. U R 
Cls-1,3-OIchloropropyiene 1 Ilg/l. U R 
4-Methyl-2-Penlanone 5 Ilg/l. U R 
Trans-1,3-OIch1oropropylene 1 Ilg/l. U R 
Toluene 1 Ilg/l. U R 
1,1,2-Trtchloroethana 1 Ilg/l. U R 
Telrachloroelhylene 1 Ilg/l. U R 
1,3-OIcilloropropane 1 Ilg/l. U R 
2·Hexanone 5 IlgiL U R 
Dlbromochlorome\hane 1 Ilg/l. U R 
1,2·Dlbromoethana 1 Ilg/l. U R 
Chlorobenzene 1 Ilg/l. U R 
1,1,1,2-Tetrachloroethane 1 Ilg/l. U R 
Elhylbenzene 0.50' 1 Ilg/l. J J 
M/P-Xylene 2.4 1 Ilg/l. 
o-Xy\ene , 1.1 1 Ilg/l. 
styrene 1 Ilg/l. U R 
Isopropyl Benzene 1 Ilg/l. U R 
Bromofonn 1 Ilg/l. U R 
Bromobenzene 1 Ilg/l. U R 
1,1,2,2-Telrachloroelhane 1 Ilg/l. U R 
1 ,2,3-Trtchloropropane 1 Ilg/l. U R 
N-Propyl Benzene 1 Ilg/l. U R 
2-Chlorololuene 1 Ilg/l. U R 
1,3,5-Trtmelhyl Benzene 1 Ilg/l. U R 
4-Chlorololuene 1 Ilg/l. U R 
Tertbulylbenzene 1 Ilg/l. U R 
1,2,4-Trtmelhylbenzene 1 Ilg/l. U R 
Sec-Bulylbenzene 1 Ilg/l. U R 
P-lsopropytloluene 1 Ilg/l. U R 
1,3-OIchlorobenzena 1 Ilg/l. U R 
1,4·OIchlorobenzene 1 Ilg/l. U R 
N-Bulylbenzene 1 Ilg/l. U R 
1,2·0IcIl1orobenzene 1 Ilg/l. U R 
1,2-Dibromo-3-Chloropropane 1 Ilg/l. U R 
1,2,4·Trtchlorobenzene 1 Ilg/l. U R 
Hexacillorobuladlene 1 Ilg/l. U R 
Naphthalene 1 Ilg/l. U R 
1,2,3·Tr1chlorobenzene 1 Ilg/l. U R 
Acetaldehyde 2 1 Ilg/l. NJ NJ 
2·Heplanone 0.5 1 Ilg/l. NJ NJ 
Heptanal 0.8 1 Ilg/l. NJ NJ 
0c\anaI 2 1 Ilg/l. NJ NJ 

C-61 

• bgs = below ground suoface 
b Hot = SOIl sample with highest botalgamma reading as measured by field Instruments Page 6 



Corehole 8 Soil Sampling - TCLP Volatile Organics Analyses 

ANALYTE RESULTS DET.UMfTS UNfTS LABOUAL VALOUAL 

Nonanal 5 1 11g/L NJ NJ 
Blcydo 2.2.1 Heptan·2.Qne 1 1 11g/L J NJ 
Decanal 4 1 11g/L NJ NJ 

Sample 10: CH80063DL 
Sample Locaton: Hot (Duplicate) 

SW846 Method 8260A 
Chlorome1han9 5 11g/L U R 
DlchIorodlfluoromethane 5 11g/L U R 
Vlnly Chloride 5 11g/L U R 
Bromomethane 5 11g/L U R 
Chloromelhana 5 11g/L U R 
Trichlorofiuoromathane 78 5 11g/L 0 J 
1.1·Dlchloroethylene 5 11g/L U R 
Acetone 25 11g/L U R 
carbone Disulfide 5 11g/L U R 
Methylene Chloride 5 11g/L U R 
Trans-1.2·Dlchloroethy!ene 5 11g/L U R 
2,2-Dlchloropropane 5 11g/L U R 
1 ,1-DlchIoroathane 5 11g/L U R 
CIs·1.2-Dlchloroethyiene 5 11g/L U R 
2·Butanone 25 11g/L U R 
Bromochloromethane 5 11g/L U R 
Chlorofonn 5 11g/L U R 
1 ,1 ,1-Trichloroethane 5 11g/L U R 
1 ,1·Dlchloropropene 5 11g/L U R 
calton Tetrachloride 5 11g/L U R 
1 ,2-DlchIoroethane 5 11g/L U R 
Benzene 5 11g/L U R 
Trichloroethylene 5 11g/L U R 
1.2·Dlchloropropane 5 11g/L U R 
Dlbromomethane 5 11g/L U R 
Bromodlchloromethane 5 11g/L U R 
CIs·1,3-DlchIoropropyiene 5 11g/L U R 
4·Methyl·2·Pentanone 25 11g/L U R 
Trans-1,3-Dlchloropropylene 5 11g/L U R 
Toluene 5 11g/L U R 
1,1.2-Trichloroelhane 5 11g/L U R 
Tetrachloroethylene 5 11g/L U R 
1,3-Dlchloropropane 5 11g/L U R 
2·Hexanone 25 11g/L U R 
Dlbromochloromethane 5 11g/L U R 
1.2·Dlbromoethane 5 11g/L U R 
Chlorobenzene 5 11g/L U R 
1,1,1,2·Tetrachloroethane 5 11g/L U R 
Ethylbenzene 5 11g/L U R 
M/P·Xylene 5 11g/L U R 
O-Xylene 5 11g/L U R 

C-62 

• bgs = below ground surface 
Page 7 b Hot = SOIl sample with highest beta/gamma reading as measured by field Instruments 



eorehole 8 Soil Sampling· TCLP Volatile Organics Analyses 

ANALYTE RESULTS DET.L1MrTS UNrTS LABOUAL VALOUAL 

Styrene 5 I1giL U R 
Isopropyl Benzene 5 I1giL U R 
Bromofonn 5 I1giL U R 
Bromobanzena 5 I1giL U R 
1,1,2,2-Tetrachloroethane 5 I1giL U R 
1,2,3-Trlch10r0propane 5 I1giL U R 
N-Propyl Benzene 5 I1giL U R 
2-Ch1orotoluene 5 I1giL U R 
1,3,5-Trlmethyl Benzene 5 I1giL U R 
4-Chlorotoluene 5 I1giL U R 
Ter1buty1benzene 5 I1giL U R 
1,2,4:Trlmethylbenzene 5 I1giL U R 
Soo-Butylbenzene 5 I1giL U R 
P-lsopropyltoluene 5 I1giL U R 
1,3-Dlchlorobenzene 5 I1giL U R 
1,4-0Ichlorobenzene 5 11g/t U R 
N-Butylbenzene 5 I1giL U R 
1 ,2-DlchIorobenzene 5 I1giL U R 
1,2-0Ibromo-3-Chloropropane 5 I1giL U R 
1,2,4-Tr1chlorobenzene 5 I1giL U R 
Hexachlorobutadlene 5 I1giL U R 
Naphthalene 5 I1giL U R 
1,2,3-Tr1chlorobenzene 5 I1giL U R 

Sample 10: CH80089 
Sample Location: Soli Boring B3 

SW846 Method 8260A 
Chloromethane 1 1 I1giL U W 
Olchlorodlfluorornethane 1 1 I1giL U W 
Vlnly O1Iorlde 1 1 I1giL U W 
Bromomethane 1 1 I1giL U W 
Chloromethane 1 1 I1giL U W 
Trlchlorofluoromethane 1 1 I1giL U W 
1,1-01chloroethylene 1 1 I1giL U W 
Acetone 8.1 1 I1giL W 
carbone DIsulfIde 0.55 1 I1giL J J 
Methylene O1Iorlde 1.1 1 I1giL W 
Trans-1,2-DlchIoroelhylene 1 1 I1giL U W 
2,2-Dlch10r0propane 1 1 I1giL U W 
1,1-Dlchloroethane 1 1 I1giL U W 
CIs-1 ,2-Dlchloroethylene 1 1 I1giL U W 
2-Butanone 5 5 I1giL U W 
Bromochloromethane 1 1 I1giL U W 
Chlorofonn 1 1 I1giL U W 
1,1,1-Tr1chloroethane 1 1 I1giL U W 
1,1-Dlchloropropene 1 1 I1giL U W 
carbon Tetrachloride 1 1 I1giL U W 
1,2-Dlchloroethane 1 1 I1giL U UJ 

C-63 

• boo = below ground surface 
b Hot = SOIl sample with highest beta/gamma reading as measured by field instruments Page a 



Corehole 8 Soil Sampling - TCLP Volatile Organics Analyses 

ANALYTE RESULTS DET.UMrrS UNrrS LABOUAL VALOUAL 

Benzene 1 1 IIg1\.. U W 
Trichloroethylene 1 1 IIg1\.. U W 
1 ,2·Dlchloropropane 1 1 IIg1\.. U W 
Dlbromomethane 1 1 IIg1\.. U W 
Bromodlchloromethane 1 1 IIg1\.. U W 
CIs·1,3·Dlchloropropylene 1 1 IIg1\.. U W 
4-Methyl-2.pentanone 5 5 IIg1\.. U W 
Trans-1 ,3-Dlchloropropylene 1 1 IIg1\.. U W 
Toluene 0.70 1 IIg1\.. J J 
1,1,2-Tr1chloroethane 1 1 IIg1\.. U W 
Tetrachloroethylene 1 1 IIg1\.. U W 
1,3-Dlchloropropane 1 1 IIg1\.. U W 
2-Hexanone 5 5 IIg1\.. U W 
Dlbromochloromethane 1 1 IIg1\.. U W 
1,2-Dlbromoethane 1 1 1Ig!1... U W 
Chlorobenzene 1 1 IIg1\.. • U W 
l,1,l,2-Tetrachloroethane 1 1 IIg1\.. U W 
Ethylbenzene 1 1 IIg1\.. U W 
M/P·Xylene 1 1 IIg1\.. U W 
o-Xylene 1 1 IIg1\.. U W 
Styrene 1 1 IIg1\.. U W 
tsopropyl Benzene 1 1 IIg1\.. U W 
Bromofonn 1 1 IIg1\.. U W 
Bromobenzene 1 1 IIg1\.. U W 
1,1,2,2-Tetrachloroethane 1 1 Ilgl\.. U W 
1,2,3-Trichloropropane 1 1 IIg1\.. U W 
N-Propyl Benzene 1 1 IIg1\.. U W 
2-chlorotoluene 1 1 Ilgl\.. U W 
1,3,5-Tnmethyl Benzene 1 1 IIg1\.. U W 
4-chlorototuene 1 1 IIg1\.. U W 
Tertbutylbenzene 1 1 IIg1\.. U W 
l,2,4-Tr1methylbenzene 1 1 IIg1\.. U W 
Sec-Butylbenzene 1 1 IIg1\.. U W 
P-lsopropyltotuene 1 1 IIg1\.. U W 
l,3-Dlchlorobenzene 1 1 IIg1\.. U W 
1 ,4-DIchlorobenzene 1 1 IIg1\.. U W 
N-Butyibenzene 1 1 IIg1\.. U W 
1,2-DIchlorobenzene 1 1 IIg1\.. U W 
l,2-Dlbromo-3-Chloropropane 1 1 IIg1\.. U W 
l,2,4-Tr1chlorobenzene 1 1 IIg1\.. U W 
Hexachlorobutadlene 1 1 IIg1\.. U W 
Naphthalene 1 1 IIg1\.. U W 
1,2,3-Tr1chlorotbenzene 1 1 IIg1\.. U W 
Acetonitrile 0.6 1 IIg1\.. NJ NJ 
Unknown 0.8 1 IIg1\.. J NJ 
Unknown 0.5 1 IIg1\.. J NJ 

C-64 

• bgs c below ground surface 
b Hot = SOIl sample with highest beta!98.1TIma reading as measured by field instruments Page 9 



Corehole 8 Soil Sampling· TCLP Semi volatile Organics Analyses 

ANALYTE RESULTS DET.UMfTS UNfTS LAB QUAL VALQUAL 

Sample 10: CH80076 
Sample Location: ().S teet (bga") 

SW846 Method 8270A 
Pyrldlne 0.010 mg/L U R 
l,4-Ok:hIorobenzane 0.010 mg/L U R 
O-CmsoI 0.Q10 mg/L U R 
M&P-Cresol 0.020 mg/L U R 
Hexachloroethane 0.010 mg/L U R 
NHroboozene 0.Q10 mg/L U R 
Hexachiorobutalliene 0.Q10 mg/L U R 
2,4,6-Trlchlorophenol 0.010 mg/L U R 
2,4,5-Tr1chIorophenoI 0.010 mg/L U R 
2,4-DlnHrotoluene 0.Q10 mg/L U R 
Hexachlorobenzene 0.010 mg/L U R 
Pentachlorophenol 0.020 mglt· U R 

Sample 10: CH600S9 
Sample Locatlon: 5 teet-refusal (bgs) 

SW846 Method 8270A 
Pyrldlne 0.010 mg/L U R 
1 ,4-Dlchlorobenzane 0.010 mg/L U R 
O-Cresol 0.Q10 mg/L U R 
M&P-Cresol 0.020 mg/L U R 
Hexachloroethane 0.Q10 mg/L U R 
NHroboozane 0.Q10 mg/L U R 
Hexachlorobutadlene 0.010 mg/L U R 
2,4,6-Tr1chIorophenol 0.Q10 mg/L U R 
2,4,5-Trlchlorophenol 0.010 mg/L U R 
2,4-DlnHrotoluene 0.Q10 mg/L U R. 
Hexachlorobenzene 0.010 mg/L U R 
Pentachlorophenol 0.020 mg/L U R 

Sample 10: CH60064 
Sample Locatlon: Hot" 

SW846 Method 8270A 
Pyrkllne 0.Q10 mg/L U R 
l,4-Ok:hIorobenzene 0.Q10 mg/L U R 
O-Cresol 0.010 mg/L U R 
M&P-Cresol 0.020 mg/L U R 
Hexachloroethane 0.Q10 mg/L U R 
NHrobenzane 0.Q10 mg/L U R 
Hexachlorobutadiane 0.Q10 mg/L U R 
2,4,6-Trlchloroph<lOol 0.010 mg/L U R 
2,4,5-Tr1chIorophenol 0.Q10 mg/L U R 
2,4-DinHrololuene 0.Q10 mg/L U R 

C-65 

• bgs = below ground surface 
b Hot = soH sample with highest beta/gamma reading as measured by field Instruments Pagel 



Corehole 8 Soli Sampling· TCLP Semivolatile Organics Analyses 

ANALYTE RESULTS DET.UMITS UNITS LABOUAL VALOUAL 

Hexachlorobenzene 0.010 mgll.. U R 
Pentachlorophenol 0.020 mgll.. U R 

Sample 10: CH60065 
Sample Location: Hot (Duplicate) 

SW846 Method 8270A 
Pyr1dln9 0.010 mgll.. U R 
l,4-DIchlorobenzene' 0.010 mgll.. U R 
O-Cresol 0.010 mgll.. U R 
M&P-Cresol 0.020 mgll.. U R 
Hexachloroethane 0.010 mgll.. U R 
N~robenzene 0.010 mgll.. U R 
Hexachlorobutad1ene 0.010 m!l!l U R 
2,4,6-Trlchlorophenol 0.010 mgll.. U R 
2,4,5-Trichlorophenol 0.010 mgll.. U R 
2,4-DlnHrotoluene 0.010 mgll.. U R 
Hexachlorobenzene 0.Q10 mgll.. U R 
Pentachlorophenol 0.020 mgll.. U R 

Sample 10: CH80088 
Sample Location: Soli Boring B3 

SW846 Method 8270A 
Pyr1d1ne 0.010 0.010 mgll.. U W 
1 A-DIchlorobenzene 0.010 0.010 mgll.. U W 
O-Cresol 0.010 0.010 mgll.. U W 
M&P-Cresol 0.020 0.020 mgll.. U W 
Hexachloroethane 0.010 0.010 mgll.. U W 
NHrobenzene 0.Q10 0.010 mgll.. U W 
Hexachlorobutad1ene 0.010 0.010 mgll.. U W 
2,4,6-Trichlorophenol 0.010 0.010 mgll.. U W 
2,4,5-Tr1chIorophenoI 0.010 0.010 mgll.. U W 
2,4-DlnHrotoluene 0.010 0.010 mgll.. U W 
Hexachlorobenzene 0.010 0.010 mgll.. U W 
Pentachlorophenol 0.020 0.020 mgll.. U W 
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• bgs = below ground surface 
b Hot = soil sample with highest beta/gamma reaGng as measured by field instruments Page 2 



Corehole 8 Soil Sampling - TCLP Metals Analyses 

ANALYTE RESULTS DET.UMrrs UNrrs LABOUAL VALOUAL 

Sample 10: CH80005 
Sample Location: 0-51eet (bgs") 

SW848 Mothod 6010 
Arson/c 0.025 0.025 Ilg/ml U U 
Barlwn 0.89 0.025 Ilg/ml 
Cadmlwn 0.025 0.025 Ilg/ml U U 
Chromium 0.075 0.075 Ilg/ml U U 
Lead 0.025 0.025 Ilg/ml U U 
Mercury 0.00020 0.00020 Ilg/ml U U 
SelenllI1l 0.10 0.10 Ilg/ml U U 
SUver 0.025 0.025 Ilg/ml U U 

Sample 10: CH80052 
Sample Location: 51eet-refusal (bgs) 

SW848 Mothod 6010 
Arson/c 0.025 0.025 Ilg/ml U U 
Barium 0.26 0.025 Ilg/ml 
Cadmium 0.27 0.025 Ilg/ml 
Chromlwn 0.075 0.075 Ilg/ml U U 
Lead 0.025 0.025 Ilg/ml U U 
Mercury 0.00020 0.00020 Ilg/ml U U 
Seloolll1l 0.10 0.10 Ilg/ml U U 
Silver 0.025 0.025 Ilg/ml U U 

Sample 10: CH80060 
Sample Location: Hoth 

SW846 Mothod 6010 
Arsenic 0.025 0.025 Ilg/ml U U 
Barlwn 0.99 0.025 Ilg/ml 
Cadmlwn 0.13 0.025 Ilg/ml 
Chromlwn 0.075 0.075 Ilg/ml U U 
Laad 0.025 0.025 Ilg/ml U U 
Mercury 0.00020 0.00020 Ilg/ml U U 
SelenllI1l 0.10 0.10 Ilg/ml U U 
SUVer 0.025 0.025 Ilg/ml U U 

Sample 10: CH80061 
Sample Location: Hot (Oupllcate) 

SW848 Mothod 6010 
Arsenic 0.025 0.025 Ilg/ml U U 
Barium 0.30 0.025 Ilg/ml 
Cadmlwn 0.14 0.025 Ilg/ml 
Chromium 0.075 0,075 Ilg/ml U U 
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Corehole 8 Soil Sampling· TCLP Metals Analyses 

ANALYTE RESULTS DET.UMrrS UNrrS LASOUAL VALOUAL 

Lead 0.064 0.025 Ilglml 
Mercury 0.00020 0.00020 Ilglml U U 
Selenllll1 0.10 0.10 Ilglml U U 
Sliver 0.13 0.025 Ilglml 

Sample 10: CH80091 
Sample Location: Soli Boring 53 

SW846 Method 6010 
Arsenic 0.025 0.025 Ilg/ml U U 
Barium 0.29 0.025 Ilg/ml 
cadmium 0.025 0.025 Ilglml U U 
Chromium 0.075 0.075 Ilg/ml U U 
Lead 0.025 0.025 1lg/11)1 U U 
Mercury 0.00020 0.00020 Ilg/ml .' U U 
Selenllll1 0.10 0.10 Ilg/ml U U 
Silver 0.025 0.025 Ilg/ml U U 
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Corehole 8 Soil Sampling - Total Mercury 
Analyses 

ANALYTE RESULTS DET.UMITS UNITS LAB QUAL VALQUAL 

Sample 10: CH80008 
Sample Location: 0-5 feet (bga") 

SW846 Method 7471 
Mercury 0.1 0.1 mgIKg U U 

Sample 10: CH800SS 
Sample Location: 5 feet-refusal (bgs) 

SW846 Method 7471 
Mercury 1.8 0.1 mgIKg 

Sample 10: CH6OO6II 
Sample location: HOt" 

SW846 Method 7471 
Mercury 3.8 0.1 mgIKg 

Sample 10: CH80069 
Sample Location: Hot (Duplicate) 

SW846 Method 7471 
Mercury 7.5 0.1 mgIKg 

Sample 10: CH80092 
Sample Location: Soli Boring B3 

SW846 Method 7471 
Mercury 0.13 0.1 mgIKg U U 
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Corehole 8 Soil Sampling - Anions Analyses 

ANALYTE RESULTS DCT.LfM"S UN"S LAB QUAL VALQUAL 

Sample 10: CH80011 
Sample Location: 0-5 reet (bgs") 

EPA Method 300 
Bromide <5 5 mgIKg U 
Chlorlde 14 5 mgIKg 
Auorlde 10.2 5 mgIKg 
Nltrate-N <5 5 mgIKg U 
Nltrita-N <5 5 mgIKg U 
Phosphata-P 9.28 5 mgIKg 
Sulfate 118 5 mgIKg J 

Sample 10: CH80058 
Sample Location: 5 reet-refusal (bgs) 

EPA Method 300 
Bromide <6 6 mgIKg U 
Chlorlde 13.6 6 mgIKg 
Auorlde 10.6 6 mgIKg 
Nltrate-N <6 6 mgIKg U 
Nltrite-N <6 6 mgIKg U 
Phosphate-P <6 6 mgIKg U 
Sulfate 900 6 mgIKg J 

Sample 10: CH80074 
Sample Location: HOt" 

EPA Method 300 
Bromide 45.1 5 mgIKg 
Chlorlde 12.5 5 mgIKg 
Auorlde 18.9 5 mgIKg 
Nltrate-N 614 5 mgIKg 
Nltrite-N 10.8 5 mgIKg 
Phosphate-P <5 5 mgIKg U 
Sulfate 275 5 mgIKg J 

Sample 10: CH80075 
Sample Location: Hot (Duplicate) 

EPA Method 300 
Bromide 25.4 6 mgIKg 
Chlorlde 9.47 6 mgIKg 
Auorlde 20 6 mgIKg 
Nltrate-N 334 6 mgIKg 
Nltrite-N 6.76 6 mgIKg 
Phosphate-P <6 6 mgIKg U 
Sulfate 259 6 mgIKg J 
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Corehole 8 Soil Sampling - Anions Analyses 

ANALYTE RESULTS DET. UMITS UNITS LAB QUAL VALQUAL 

Sample 10: CH80094 
Sample Location: Soli Boring B3 

EPA Method 300 
BromIde 
Chlorlde 
Auorlde 
Nitrate-N 
Nltrlte-N 
Phosphale-P 
Sulfate 

• bgs = below oround surface 

<6 
10.3 
7.06 
21.2 
<6 

7.81 
14.1 

C-7l 

6 
6 
6 
6 
6 
6 
6 

b Hot = soil sample wi1h highest beta/gamma reacing as measured by field instruments 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

u 

u 

J 
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Corehole 8 Soil Sampling - Sulfides Analyses 

ANALYTE RESULTS' DET. LIMITS UNITS LAB QUAL VALQUAL 

Sample 10: CH60009 
Sample Location: 0-5 feet (bgs") 

SW846 Method 9030 
Slilldes 50 mg/Kg R 

Sample 10: CH80056 
Sample Location: 5 feet-refusal (bgs) 

SW846 Mothod 9030 
Slilldes 50 mg/Kg R 

Sample 10: CH80070 
Sample Location: Hoti' 

SW846 Method 9030 
SIJfIdes 50 mg/Kg R 

Sample 10: CH80071 
Sample Location: Hot (Duplicate) 

SW846Method 9030 
Slilldes 50 mg/Kg R 

Sample 10: CH80093 
Sample Location: Soli Boring B3 

SW846 Mothod 9030 
Slilldes 50 mg/Kg R 

c-n 
• bgs = below ground surface 
b Hot = soil sample with highest beta/gamma reacing as measured by field Instruments 
• All resLits below detection limits; rejected based on hoicing time. and improper preservation. Pagel 



Corehole B Soil Sampling - Cation Exchange 

ANALYTE RESULTS DET.LlMfTS UNfTS LAB QUAL VALQUAL 

Sample 10: CH80010 
Sample Location: 0-5 teet (bga") 

SW846 Method 9080 
CaUon Exchange 24.1 0.2 eql100g 

Sample 10: CH80057 
Sample Location: 5 teet - refusal (bgs) 

SW846 Method 9080 
CaUonExchange 21.6 0.2 eql100g 

Sample 10: CH80072 
Sample Location: Hoth 

SW846 Method 9080 
CaUon Exchange 22.2 0.2 eql100g 

Sample 10: CH80073 
Sample Location: Hot (Duplicate) 

SW846 Method 9080 
CaUon Exchange 17.5 0.2 eql100g 

Sample 10: CH80095 
Sample L9C8t1on: SOli Boring B3 

SW846 Method 9080 
CaUon Exchange 30.2 0.2 eql100g 
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Responsiveness Summary to Public Comments on the 
Engineering Evaluation/Cost Analysis for the Core Hole 8 Plume 

Source (Tank W-IA) Removal Action at Oak Ridge National Laboratory, 
Oak Ridge, Tennessee 

(DOE/ORl02-1714&D2) 

The public comment period for the Engineering Evaluation/Cost Analysisfor the Core Hole 8 Plume Source 
(Tank W-IA) Removal Action at Oak Ridge National LaboratOlY, Oak Ridge, Tennessee (DOE/ORl02-
1714&D2) was held from August 10, 1998, to September 9, 1998. DOE received formal written comments 
from the Citizen's Advisory Panel (CAP) of the Oak Ridge Reservation Local Oversight Committee 
September 8,1998. In addition, DOE received a verbal comment from one interested party. Following are 
the DOE responses to those comments. 

Comment: The errors in the total costs of the Alternatives on page B-3 should be corrected. 

Response: The total costs shown in Table B.l are correct. However, there were two typographical 
errors. The $642,371 listed under "Construction contract" for the excavation/removal blending alternative 
(Alternative I) should have read $1,642,371. Additionally, the $64,883 listed under "Site safety" for the 
chemical treatment alternative (Alternative 3) should have read $63,883. The correct Table B.l is at the end 
of this section. 

Comme!lt: The CAP concurs in the reas~ns on page 46 for the selection of Alternative 1. 

Response: DOE appreciates your review and concurrence, and looks forward to alternative 
implementation. 

Comment: The preferred alternative, i.e., Alternative 1 with blending if required, is fully 
compliant with the End Use Working Group's Community Guidelines for Determini!!g El/d Uses of 
COl/taminated Land and Water on the Oak Ridge Reservation and its Recommendationsfor the End Use 
of Contaminated Lands in the Bethel Valley Area of the Oak Ridge National Laboratory. 

Response: DOE concurs. 

Comment: DOE may wish to consider "blending" the small volume of excavated soil from this 
project with other appropriate low-level waste so as to !Deet the weighted waste acceptance criteria 
to dispose of this material in the on-site CERCLA waste disposal facility proposed to be sited in Bear 
Creek Valley. This option may effect some further cost savings. 

JT01539807.1 NS/ONL Prepared by Jacobs EM Team 
125 Broadway Avenue 
Oak Ridge, Tennessee 

under contract DE-AC05-980R22700 



Excavation/ 
removal blending 

Excavation and 
removal 

Grout 
solidification 

Chemical 
treatment 

$ = dollar 

Table B.1. Cost comparison of removal action alternatives for the Core Hole 8 plume source, 
Oak Ridge National Laboratory, Oak Ridge, Tennessee 

86.036 33.719 390.352 64.280 260.180 1.642.371 1.560.077 13.896 

86.081 33.736 390.556 64.314 260.316 770.942 735.793 12.630 

64,477 33,732 239.058 64.306 22.128 2.261.669 71,481 13.902 

197.793 33.531 237.629 63.883 21.982 1.704.352 71.010 13.819 

M&I = management and integration 

324.073 4,374,984 

188.349 2,542,717 

221.660 2,992,413 

187.520 2,531,519 



Response: DOE has considered use of the on-site CERCLA waste disposal facility as an option for 
Alternative I. If the facility is available, DOE would consider its use. However, it appears unlikely that the 
facility would be operational when needed for Core Hole 8 Plume Source waste disposal; storage of the 
waste pending facility operation would be undesirable because storage cost would potentially negate any cost 
savings. 

Following is a paraphrased summary of a verbal comment received from an interested party. 

Comment: Table B.t contains an error. The summation of the component costs for the 
Excavation/removal blending alternative does not equal the total shown in the table. Should the total 
be changed, or one of the component costs? 

Response: Please see the revised table and written response to the first comment above. 

JTOI539807.INS/ONL Prepared by Jacobs EM Team 
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Data Information: Data packages to support the Engineering Evaluation/Cost Analysis for the Core Hole 8 
Plume Source Removal Acti"on are located at the EMEF Document Management Center. To access this 
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