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1.0 INTRODUCTION AND SUMWARY 
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This section provides a brief description of the history and 
background of the Maywood site and its vicinity properties. 
Data obtained from the radiological characterization of this 
vicinity property are also presented. 

1.1 INTRODUCTION 

The 1984 Energy and Water Appropriations Act authorized the 
U.S. Department of Energy (DOE) to conduct a decontamination 
research and development project at four sites, including the 
site of the former Haywood Chemical Works (now owned by the 
Stepan Company) and its vicinity properties. The work is 
being administered under the Formerly Utilized Sites Remedial 
Action Program (FUSRAP) under the direction of the DOE 
Division of Facility and Site Decommissioning Projects. 
Several residential, commercial, and municipal properties in 
Lodi, New Jersey, are included in FUSRAP as vicinity 
properties. Figure l-l shows the location of the Lodi 

vicinity properties in relation to the former Maywood 
Chemical Works. 

The U.S. Government initiated FUSRAP in 1974 to identify, 
clean up, or otherwise control sites where low-activity 
radioactive contamination (exceeding current guidelines) 
remains from the early years of the nation's atomic energy 
program or from commercial operations that resulted in 
conditions Congress has mandated that DOE remedy (Ref. 1). 

FUSRAP is currently being managed by DOE Oak Ridge 
Operations. As the Project Management Contractor for FUSRAP, 
Bechtel National, Inc. (BNI) is responsible to DOE for 
planning, managing, and implementing FUSRAP. 

1 
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1.'2 RURROSB 

The purpose of the 1987 survey performed by BNI was to locate 
the horizontal and vertical boundaries of radionuclide 
concentrations exceeding remedial action guidelines. 

1.3 SUMMARY 

This report details the procedures and results of the 
radiological characterization of the property at 
106 Columbia Lane (Figure l-2) in Lodi, New Jersey, which was 
conducted in November and December 1987. 

Ultimately, the data generated during the radiological 
characterization will be used to define the complete scope of 
remedial action necessary to release the site. 

This characterization confirmed that thorium-232 is the 
primary radioactive contaminant at this property. Results of 
surface soil samples for 106 Columbia Lane showed maximum 
concentrations of thorium-232 and radium-226 to be less than 
2.2 and less than 1.3 pCi/g, respectively. The maximum 
concentration of uranium-238 in surface soil samples was less 
than 8.5 pCi/g. 

Subsurface soil sample concentrations ranged from less than 
0.6 to 59.2 pCi/g for thorium-232 and from less than 
0.4 to less than 1.5 pCi/g for radium-226. The average 
background level in this area for both radium-226 and 
thorium-232 is 1.0 pCi/g. The concentrations of uranium-238 
in subsurface soil samples ranged from less than 0.6 to less 
than 10.6 pCi/g. Because the major contaminants at the 
vicinity properties are thorium and radium, the 
decontamination guidelines provide the appropriate guidance 
for the cleanup activities. DOE believes that these 
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guidelines are conservative for considering potential adverse 
health effects that m ight occur in the future from any 
residual contamination. The dose contributions from uranium 
and any other radionuclides not numerically specified in 
these guidelines are not expected to be significant following 
decontamination. In addition, the vicinity properties w ill 
be decontaminated in a  manner so as'to reduce future doses to 
levels that are as low as reasonably achievable (ALARA) 
(Ref. 2). 

Soil analysis data for this property did not indicate surface 
contamination:- Subsurface investigation by gamma logging 
indicated contamination to a  depth o f 2 .28 m  (7.5 ft). 

Exterior gamma radiation exposure rates ranged from 
5 to 8  pR/h, including background. No indoor measurement was 
obtained because of schedul ing conflicts associated w ith  
obtaining access to the residence. 

No interior measurements for radon and its progeny (radon 
and thoron daughters) were obtained. 

All data tables for this property appear a t the end of this 
report. 

‘- 

1.4 CONCLUSIONS 

L. 

: 

Evaluation o f data collected, analyses performed, and 
historical documentation reviewed indicates the presence of 
radiological contamination on the property located at 
106 Columbia Lane. Th is contamination is primarily 
subsurface contamination ranging from a depth o f 
1 .07 m  (3.5 ft) to 2 .28 m  (7.5 ft). In addition, the 
contamination appears to extend beneath the residence, and 
there is a  high probability #at the contamination extends 

5 



L 

beneath the street in front of the residence. The total 
affected area is estimated to be approximately 40 percent of 
the property. These conclusions are supported by 
documentation that establishes the -presence of the former 
channel of Lodi Brook in this area. This channel is the 
suspected transport mechanism for the radiological 
contamination. 

L 
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2.0 SITE HISTORY 

- 

The Maywood Chemical Works was founded in 1895. The company 
began processing thorium from monazite sand in 1916 (during 
World War I) for use in manufacturing gas mantles for various 
lighting devices. Process wastes from manufacturing 
operations were pumped to two areas surrounded by earthen 
dikes on property west of the plant. Subsequently, some of 
the contaminated wastes migrated onto adjacent and vicinity 
properties. 

In 1.928 and again between 1944 and 1946, some of the residues 
from the processing operations were moved from the company's 
property and used as mulch and fill in nearby low-lying 
areas. The fill material consisted of tea and coca leaves 
mixed with other material resulting from operations at the 
plant. Some fill material apparently contained thorium 
process wastes (Ref. 3). 

Uncertainty exists as to how the properties in Lodi were 
contaminated. According to an area resident, fill from an 
unknown source was brought to Lodi and spread over large 
portions of the previously low-lying and swampy area. For 

several reasons, however, a more plausible explanation is 
that the contamination migrated along a drainage ditch 
originating on the Maywood Chemical Works property. First, 
it can be seen from photographs and tax maps of the area that 
the course of a previously existing stream known as Lodi 
Brook, which originated at the former Maywood Chemical Works, 
generally coincides with the path of contamination in Lodi. 
The brook was subsequently replaced by a storm drain system 
as the area was developed. Second, samples taken from Lodi 
properties indicate elevated concentrations of a series of 
elements known as rare earths. Rare earth elements are 
typically found in monazite sands, which also contain 
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th0tiUll l .  This  typ e  o f s a n d  w a s  fe e d s tock  a t th e  W a y w o o d  
C h e m ical  W o rks, a n d  e levate d  levels a re  k n o w n  to  exist in  
th e  by -p roduc t o f th e  ex trac tio n  p rocess . Th i rd , 'th e  ra tio  
o f tho r i um  to  o the r  rad ionuc l ides  fo u n d  o n  th e s e  Lod i  
p rope r ties  is comparab le  to  th e  ra tio  fo u n d  i n  con ta m ina te d  
m a ter ia l  o n  o the r  p rope r ties  in  Lod i  (Re f. 4 ) . A n d  fina l ly , 
l ong - tim e  res iden ts o f Lod i  reca l led  chemica l  odo rs  in  a n d  
a r o u n d  th e  b rook  in  Lod i  a n d  ste a m  r is ing o ff th e  w a te r . 
T h e s e  obse rva tions  sugges t th a t d ischarges o f con ta m inan ts 
occur red  ups tre a m . 

T h e  S te p a n  C h e m ical  C o m p a n y  ( n o w  ca l led  th e  S te p a n  C o m p a n y )  

L . pu r chased  M a y w o o d  C h e m ical  W o rks in  1 9 5 9 . T h e  S te p a n  C o m p a n y  
itse l f has  neve r  b e e n  invo lved  in  th e  m a n u fac tu re  o r  
p rocess ing  o f any  rad ioac tive  m a ter ia ls  (Re f. 5 ) . 

2 .1  R R E X 'IO U S  R A D IO L O G IC A L  S U R V E Y S  
..- 

N u m e r o u s  surveys o f th e  M a y w o o d  site  a n d  its vicinity 
p rope r ties  h a v e  b e e n  conduc te d . A m o n g  th e  pas t surveys, 
th r e e  th a t a re  pe r tin e n t to  th is  vicinity p rope r ty a re  
d e ta i led  in  th is  sec tio n . 

i 

Januarv  1 9 8 1 - - T h e  Nuc lea r  R e g u la tory  C o m m iss ion d i rec te d  th a t 
a  survey b e  conduc te d  o f th e  S te p a n  C o m p a n y  p rope r ty a n d  its 
vicinity p rope r ties  in  January  1 9 8 1 . Us ing  th e  S te p a n  
C o m p a n y  p l an t as  th e  cen te r , a  1 0 .3 ~ k m 2  (4-mi2)  aer ia l  survey 
w a s  conduc te d  by  th e  E G & G  E n e r g y  M e a s u r e m e n ts G r o u p , w h ich 
i den tifie d  a n o m a lous  concen tra tions  o f th o r i u m - 2 3 2  to  th e  
no r th  a n d  sou th  o f th e  S te p a n  C o m p a n y  p rope r ty. T h e  Lod i  
vicinity p rope r ties  w e r e  i nc luded  in  th is  survey (Re f. 6 ) . 

-_  
J u n e  1984 - - In  J u n e  1 9 8 4 , O a k R idge  N a tiona l  L a b o r a tory  
(O R N L ) conduc te d  a  "dr ive-by n  survey o f Lod i  us ing  its 

8  



%icanning van.m Although not comprehensive, the survey 
indicated areas requiring further investigation (Ref. 7). 

September 1986--At the request of DOE, ORNL conducted 
radiological surveys of the vicinity properties in Lodi in 
September 1986 to determine which properties contained 
radioactive contamination in excess of DOE guidelines and 
would, therefore, require remedial action (Ref. 8). 

2.2 REMEDIAL ACTION GUIDELIN&$ 

Table 2-l summarizes the DOE guidelines for residual 
contamination. The thorium-232 and radium-226 limits listed 
in Table 2-l will be used to determine the extent of remedial 
action required at the vicinity properties. DOE developed 
these guidelines to be consistent with the guidelines 
established by the U.S. Environmental Protection Agency (EPA) 
for the Uranium Mill Tailings Remedial Action Program. 
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TABLE 2-l 
SUMMARY OF RESIDUAL CONTAMINATION GUIDELINES 

BASIC DOSE LMTS 

z ;.b$ill for the annual radbtbn dose received @ an im member ot the goneral public is 

SOlL GUiDELtNES 

Badbnuelldr Sol1 Conoentratlon (pCVg) Above Baokgroun~ 

Radium-226 
Badium-226 
Thorium-230 
Thorium-222 

5 pCVg when averaged over the fit 15 om of soil bebw 
the surface; 15 pCVg when averaged over any 15un-thbh 
aoil tayer bebw the surf- byer. 

other Radbnucliies Soil guidelines will be cakzulated on a site-specific 
basis using the DOE menual dsvebped for thb use. 

SlBlJC7URE GUtDELtNES 

Alrborne Radon Douy Productt 

Generic guidelines for eoncantrations of airborne radon decay products shall apply to existing occupied or 
hahiiahb structures on private property that has no radiobgbal restrictions on its use; strMures that will be 
demolished or buried are exduded. The appkabie generic guideline (40 CFR 192) is: In any occupied or 
habitable building, the objective of remedial action shall he, and reasonable effort shall be made to ~hiive. an 
annual average (or equivalent) radon decay product concentration (including ha&ground) not to exceed 0.02 
WLd. In any case, the radon decay producl concentration (including b&ground) shall nd exceed 0.06 WL 
Remedial actbns are not required in order to compty with this guideline when there is rerwnahb assurance 
that residual radioactive materials are ti the cause. 

External Gamma Badiatlon 

The average level of gamma radiation inside a building or habitable slrudure on a site that has no radiological 
rash&ions on its use shall nof exceed the bachground level by more than 20 f&/h. 

tndoor/Gutdoor Structure Surface Contamination 

Radkmucllde’ 

Allowable Surface Realdual Contamination* 
(dPMw W 

Awag@’ NhXlWUUlP Rmovable~ 

Transumnbs. Ra-226, Ba-226.lh-220,7M26 
Pa-231, Ac-227, l-125, I-129 

20 

Th-Na!ural, Th-232, Sr-90, Ra-226, Ba-224 
U-262, I-t26, f-131. t-122 

l,ooO 3,@Jo 200 

U-Natumt, U-235, U-238, and associated decay products 

Se&gamma emitlers (mdiinudldos with decay 
modes other than alpha omission or apontaneoua 
fission) except Sr-00 and others noted above 

6,ooo a 

s.ooo e-7 

lS,OOO a 

l5,66O6-7 

1,000 a 

l#OO6-7 

-1 10 



TABLE 2-l 
(CONTlNUED) 

I- 

! 

L 

dA working level (WL) is any combination of shotl-lived radon decay products in 1 liter of air that will result in the 
ultimate emission of 1.3 x 105 MeV of potential alpha energy. 

‘As used in thii table, dpm (diiintegrations per minute) means the rate of emission by radiive material as 
detarmined by oorwting the counts per minute obsewed by an qqopdate detector for background, efF+iency, 
and geometric factors eissociated with the instrumentation. 

here surface contamination by both alpha- and betagamma-emitting radiinudkles exists, the limits established for 
alpha- and b&gamma-emitting radionudiis should apply independently. 

OMeasurements of average contamination should not be averaged over more than 1 d. For objects of less surface 
area, the average shall be derived for each such object. 

%he average and maximum radiation levels associated with surfaos contamination resutting from betaqamma 
emitters should not excwd 0.2 mradm and 1.0 mradm, respectively, at 1 orn. 

+he maximum contamination level applies to an area of not more than 100 a+. 

khe amount of removable radioactive material per 100 a* of surfaca area should be determined by wiping that 
area with dry filter or soft absorbent paper, appiying moderate pressure, and measuring the amount of radioactive 
material on the wipe with an approp4iats instrument of known efficiency. When removable cxmtamination on objects 
of surface area less than 100 an? is determined, the e&&y per unit erea should bs based on the actual area and 
the entire surface should be wiped. The numbers in thii column are maximum amounts. 

- 

- - 11 
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3.0 HEAIZBANDSAF'ETYPL?LN 

BNI is responsible for protecting the health of personnel 
assigned to work at the site. As such, all subcontractors 
and their personnel were required to comply with the 
provisions of BNI health and safety requirements and as 
directed by the on-site BNI Health and Safety Officer. 

3.1 SUBCONTRACTOR TRAINING 

Before the start of work, all subcontractor personnel 
attended an orientation session presented by the BNI Health 
and Safety Officer to explain the nature of the material to 
be encountered in the work and the personnel monitoring and 
safety measures that are required. 

3.2 SAFETY REOUIREMENTS 

Subcontractor personnel complied with the following BNI 
requirements: 

Bioassay--Subcontractor personnel submitted bioassay 
samples before or at the beginning of on-site 
activity, upon completion of the activity, and 
periodically during site activities as requested by 
BNI. 

Protective Clothing/Equipment--Subcontractor 
personnel were required to wear the protective 
clothing/equipment specified in the subcontract or as 
directed by the BNI Health and Safety Officer. 

Dosimetry--Subcontractor personnel were required to 
wear and return daily the dosimeters and monitors 
issued by BNI. 

Controlled Area Access/Egress--Subcontractor 
personnel and equipment entering areas where access 
and egress were controlled for radiation and/or 
chemical safety purposes were surveyed by the BNI 
Health and Safety Officer (or personnel representing 
BNI) for contamination before leaving those areas. 

12 
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o Medical Surveillance--Upon written direction from 

BNI, subcontractor personnel who work in areas where 
hazardous chemicals might exist were given a baseline 
and periodic health assessment defined in BNI's 
Medical Surveillance program. 

i - 
Radiation and/or chemical safety surveillance of all 
activities related to the scope of work was under the direct 

I I 
- 

supervision of personnel representing BNI. 

Health and safety-related requirements for all activities 
i 

I L 

involving exposure to radiation, radioactive material, 
chemicals, and/or chemically contaminated materials and other 
associated industrial safety'hazards are generated in 
compliance with applicable regulatory requirements and 

I L- 
industry-wide standards. Copies of these requirements are . 
located at the BNI project office for use by project 
personnel. 

L 
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4.0 CHARACTRRIZATION PROCEDURES 

!L 

i i, 

/ I 

i.-. 

I 

A master grid was established by the surveyor. aI’6 

radiological support subcontractor, Therm0 Analytical/Rberline 
(TMA/E), established a grid on individual properties. The 
size of the grid blocks was adjusted to characterize each 
property adequately. The grid origin allows the grid to be 
reestablished during remedial action and is correlated with 
the New Jersey state grid system. All data correspond to 
coordinates on the characterization grid. The grid with the 
east and north coordinates is shown on all figures included 
in Sections 4.0 and 5.0 of this report. 

4.1 DELD RADIOLOGICAL CHARACTERIZATION 

This section provides a description of the instrumentation 
and methodologies used to obtain exterior surface and 
subsurface measurements during radiological characterization 
of this property. 

- 

4.1.1 Leasur&nents Taken and Methods Used 

/ 
-- 
/ 
! -. 

An initial walkover survey was performed using an unshielded 
gamma scintillation detector [5.0- by 5.0-m (2- by 2-in.) 
thallium-activated sodium iodide probe] to identify areas of 
elevated radionuclide activity. Near-surface gamma 
measurements taken using a cone-shielded gamma scintillation 
detector were also used to determine areas of surface 
contamination. The shielded detector ensured that the 
majority of the radiation detected by the instrument 

I . _ originated from the ground directly beneath the unit. 
Shielding against lateral gamma flux, or shine, from nearby 

I _.- 
areas of contamination minimized potential sources of error 
in the measurements. The measurement6 were taken 
30.4 cm (12 in.) above the ground at the intersections of 

L-- 
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3.'0-m (lo-ft) grid lines. The shielded detector was 
calibrated at the Technical Measurements Center (T&E) in 
G rand Junction, Co lorado, to provide a correlation o f counts 
per m inute (cpm) to picocuries per gram (pCi/g). Th is 
calibration demonstrated that approximately 11,000 cpm 
corresponds to the DOE guideline o f 5  pCi/g  plus local 
average background of 1 pCi/g  for thorium-232 in surface 
soils (Ref. 9). 

A subsurface investigation was conducted to determine the 
depth to wh ich the previously identified surface 
contamination extended and to locate subsurface contamination 
where there was no surface man ifestation. The subsurface 
characterization consisted of drilling 11 boreholes on the 
property and 4 boreholes in or near the streets (Brook 
Street and Columbia Lane) adjacent to the property 
(Figure 4-l), using either a  7 .6-cm- (3-in.-) or 15.2-cm- 
(6-in.-) diameter auger bit, and gamma logging the boreholes. 
The boreholes were drilled to depths determined in the field 
by the radiological and geological support representatives. 

The downhole gamma logging technique was used because the 
procedure can be accomplished in less time than collecting 
soil samples, and the need for analyzing these samples in a  
laboratory is eliminated. A 5.0- by 5.0-cm (2- by 2-in.) 
sodium iodide gamma scintillation detector was used to 
perform the downhole logging. The instrument was calibrated 
at TMC where it was determined that a  count rate o f 
approximately 40,000 cpm corresponds to the 15-pCi/g 
subsurface contamination guideline for thorium-232. Th is 
relationship has also been corroborated by results from 
previous characterizations where thorium-232 was found 
(Ref. 9). 

15 
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Gamma radiation measurements were taken at 15.2~1~ (6.0-in.) 

vertical intervals to determine the depth and concentration 
of the contamination. The gamma-logging data were reviewed 
to identify trends, whether or not concentrations exceeded 
the guidelines. 

4.1.2 Samnle Collection and Analvu 

To identify surface areas where the level of contamination 
exceeded the DOE guideline of 5 pCi/g for thorium-232, areas 
with measurements of more than 11,000 cpm were plotted. 
Using these data as well as data from previous surveys 
(Refs. 5, 6, 7, and 8), the locations of biased surface soil 
samples were selected to better define the limits of 
contamination. Surface soil samples were taken at five 
locations (Figure 4-2) and analyzed for thorium-232, 
uranium-238, and radium-226. Each sample was dried, 
pulverized, and counted for 10 min using an intrinsic 
germanium detector housed in a lead counting cave lined with 
cadmium and copper. The pulse height distribution was sorted 
using a computer-based, multichannel analyzer. Radionuclide 
concentrations were determined by comparing the gamma 
spectrum of each sample with the spectrum of a certified 
counting standard for the radionuclide of interest. 

Subsurface soil samples were collected from 15 locations 
(Figure 4-2) using a 7.6-cm (3.0-in.) outside diameter (O.D.) 
split-spoon sampler mounted on a tripod or attached to a 
truck-mounted auger stem. The subsurface soil samples were 
analyzed for radium-226, uranium-238, and thorium-232 in the 
same manner as the surface soil samples. 

17 
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After evaluating'previous radiological survey data as well as 
data from this characterieation, it was suspected that 
contamination might be present under the foundation of the 
residence. Because of scheduling conflicts associated with 
obtaining access to the residence, a radon measurement could 
not be obtained to verify the presence of contaminated 
material under the residence and to estimate potential 
occupational exposures during future remedial actions. 

Indoor measurements for radon progeny (radon and thoron 
daughters) could not be obtained. 

I 

.-- 

\ 

Exterior gamma exposure rate measurements were made at five 
locations throughout the property grid system. To obtain 
exterior measurements, either a 5.0- by 5.0~cm (2- by 2-in.) 
thallium-activated sodium iodide gamma scintillation detector 
designed to detect gamma radiation only or a pressurized 
ionization chamber (PIC) was used. Measurement locations are 
shown in Figure 4-3. The PIC instrument has a response to 
gamma radiation that is proportional to exposure in 
roentgens. A conversion factor for gamma scintillation to 
the PIC was established through a correlation of these two 
measurements at four locations in the vicinity of the 
property. The unshielded gamma scintillation detector 
readings were then used to estimate gamma exposure rates for 
each location. These measurements were taken 1 m (3 ft) 
above the ground. The locations were determined to be 
representative of the entire property. 

19 
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5.0 CIIARACTWIZATI~N mxm~s 

Radiological characterization results are presented in this 
section. The data included represent exterior surface and 
subsurface radiation measurements and interior radiation 
measurements. 

- 

5.1 FIELD RADIOLOGICAL, CBARACTERIEATICN 

L. 

L 

L- 

- 

I 
..~. 

.-. 

Near-surface gamma radiation measurements on the property. 
ranged from 5,000 cpm to approximately 9,000 cpm. The 
average background level for this area is 5,000 cpm. A 
measurement of 11,000 cpm is approximately equal to the DOE 
guideline for thorium-232 of 5 pCi/g above background for 
surface soil contamination. Using this correlation, the 
near-surface gamma measurements were used to determine the 
extent of surface contamination and the basis for selecting 
the locations of soil samples. No areas of surface 
contamination were indicated by near-surface gamma 
measurements. 

Surface soil samples [depths from 0.0 to 15.2 cm (6.0 in.)] 
were taken at four locations on the property and one location 
in the street (Brook Street) as shown in Figure 4-2. These 
samples were analyzed for thorium-232, uranium-238, and 
radium-226. The concentrations in these samples ranged from 
less than 5.0 to less than 8.5 pCi/g for uranium-238, from 
less than 1.3 to less than 2.2 pCi/g for thorium-232, and 
from less than 0.8 to less than 1.3 pCi/g for radium-226. 
Analytical results for surface soils are provided in 
Table 5-l; these data showed that concentrations of 
thorium-232 do not exceed DOE guidelines (5 pCi/g plus 
background of 1 pCi/g for surface soils) with a maximum 
concentration of less than 2.2. pCi/g. Use of the "less than" 
(c) notation in reporting results indicates that the 
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radionuclide was not present in concentratiofls that are 
quantita tive w ith  the instruments and techniques used. The 
"less than" value represents the lower bound of the 
quantita tive capacity o f the instrument and technique used. 
The "less than” value is based on various factors, including 
the volume, size, and weight o f the sample; the type of 
detector used; the counting time; and the background count 
rate. The actual concentration of the radionuclide is less 
than the value indicated. In addition, since radioactive 
decay is a  random process, a  correlation between the rate o f 
disintegration and a given radionuclide concentration cannot 
be precisely established. For this reason, the exact 
concentration o f the radionuclide cannot be determined. As 
such, each value that can be quantita tively determined has an 
associated uncertainty term (+), wh ich represents the amount 
by which the actual concentration can be expected to differ 
from the value given in the table. The uncertainty term has 
an associated confidence level o f 95 percent. 

Thorium-232, the primary contaminant a t the site, is the 
radionuclide most likely to exceed a specific.DCE guideline 
in soil. Parameters for soil sample analysis were selected 
to ensure that the thorium-232 would be detected and measured 
at concentrations well below the lower guideline value of 
5  pCi/g  in excess of background level. Radionuclides o f the 
uranium series, specifically uranium-238 and radium-226, are 

also potential contaminants but a t lower concentrations than 
thorium-232. Therefore, these radionuclides (considered 
secondary contaminants) would not be present in 
concentrations in excess of guidelines unless thorium-232 was 
also present in concentrations in excess of its guideline 
level.. Parameters selected for the thorium-232 analyses also 
provide detection sensitivities for uranium-238 and 
radium-226 that demonstrate that concentrations o f these 

radionuclides are below guidelines. However, because of the 
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relatively low gamma photon abundance of uranium-238, many of 
the uranium-238 concentrations were below the detection 
sensitivity of the analytical procedure; these concentrations 
are reported in the data tables as "less than" values. To 
obtain more sensitive readings for the uranium-238 
radionuclide with these analytical methods, much longer 
instrument counting times would be required than were 
necessary for analysis of thorium-232, the primary 
contaminant. 

Analytical results for subsurface soil samples are given in 
Table 5-1, and. gamma logging data are given in Table 5-2. 
The results in Table 5-2 showed a range from 
7,000 cpm to 171,000 cpm. A measurement of 40,000 cpm is 
approximately equal to the DOE guideline for subsurface 
contamination of 15 pCi/g. Analyses of subsurface soil 
samples indicated uranium-238 concentrations ranging from 
less than 0.6 to less than 10.6 pCi/g, thorium-232 
concentrations ranging from less than 0.6 to 59.2 pCi/g, and 
radium-226 concentrations ranging from less than 0.4 to less 
than 1.7 pCi/g. 

On the basis of near-surface gamma radiation measurements, 
surface and subsurface soil sample analyses, and downhole 
gamma logging, contamination on this property is believed to 
consist primarily of subsurface contamination at depths 
ranging from 1.07 m (3.5 ft) to 2.28 m (7.5 ft). The areas 
of subsurface contamination are shown in Figure 5-l. The 
subsurface contamination appears to extend beneath the 
residence and beneath the street in front of the property 
(Columbia Dane). Boreholes 1173R (E906, N1904) and 1174R 
(E975, N1906) were drilled in Brook Street to better define 
the boundary of contamination. Data collected from these 
boreholes did not indicate the presence of subsurface 

23 



N 1900 

I I I I I . . . . I 

FIGURE 5-l AREAS OF SUBSURFACE CONTAMINATION AT 106 COLUMBIA LANE 

M38Y9853.OGN 



contamination in the street on the northeast side of the 
residence (Brook Street). 

I. 

-. 

It is apparent from review of historical documentation 
(e-g-, aerial photographs of the area, interviews with local 
residents, and previous radiological surveys) that the 
subsurface contamination on this property lies along the 
former channel of Lodi Brook and its associated floodplain. 

-- 

.- 

-_ 

The contamination on this property is similar to 
contamination found on a residential property and a municipal 
property in close proximity to this property. It has been 
established that the Lodi Brook channel through these 
neighboring properties once occupied locations connecting to 

'those where stream sediments were found at 106 Columbia Lane. 
Thus, the elevated gamma readings shown on gamma logs from 
boreholes drilled on this property serve as further 
indication of the suspected mechanism of transport for 
radiological contamination (i.e., stream deposition from Lodi 
Brook). 

L 

L 

The vertical and horizontal limits of contamination as 
determined by this characterization effort are being 
evaluated to determine the volume of contaminated material 
that will require remedial action. To develop this estimate, 
BNI will consider the location of the contamination, . 
construction techniques, and safety procedures. 

5.2 BUILDING RADIOLOGICAL CHARACTERIZATION 

Indoor measurements for radon and its progeny (radon and 
thoron daughters) could not be obtained because of scheduling 
conflicts associated with obtaining access to the residence. 
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E xter ior  g a m m a  rad ia tio n  exposu re  ra te  m e a s u r e m e n ts r a n g e d  
fro m  5  to  8  M R /h , inc lud ing  b a c k g r o u n d . T h e s e  resu l ts can  b e  
fo u n d  in  Tab le  5 -3 . 

A ssuming  th e  a v e r a g e  i ndoo r  exposu re  ra te  is equ i va len t to  
th e  a v e r a g e  ex ter ior  exposu re  ra te  o f 6  fiR /h , th e r e  w o u ld  b e  
n o  d o s e  rece ived  as  a  resu l t o f con ta m ina tio n  o n  th is  
p rope r ty b e c a u s e  th e  a v e r a g e  exposu re  ra tes  d o  n o t exceed  
a v e r a g e  b a c k g r o u n d  o f 9  p R /h  (Re f. 10 ) . For  compar i son , th e  
D O E  gu ide l i nes  fo r  i ndoo r  a n d  ex ter ior  exposu re  ra tes  a re  
2 0  p R /h  a n d  1 1  p R /h , respec tive ly . 

B a s e d  o n  th e  a b o v e  in fo r m a tio n , th e  exposu re  ra tes  a n d  doses  
a re  w ith in  D O E  gu ide l i nes . Fur the r , it shou ld  b e  e m p h a s i z e d  
th a t n a tura l  b a c k g r o u n d  exposu re  ra tes  vary w ide ly  across  th e  
U n ite d  S ta tes  a n d  a re  o fte n  s ign i fica n tly h ighe r  th a t a v e r a g e  
b a c k g r o u n d  fo r  th is  a r e a . 
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TABLE 5-1 

SURFACE AND SUBSURFACE RADIONUCLIDE CONCENTRATIONS IN SOIL 

FOR 106 COLUMBIA LANE 

paae 1 of 4 

Coordinat a 
No::h East 

Depth Concentration fnCi/a f 2 sienna) 
(ft) Uranium-238 Radium-226 Thorium-232 

872 1828 0.0 - 0.5 < 5.5 
872 1828 0.0 - 1.0 < 4.7 
872 1828 2.0 - 3.0 < 7.9 
872 1828 3.0 - 4.0 < 6.3 
872 1828 4.0 - 5.0 < 4.3 
872 1828 5.0 - 6.0 <lO.O 
872 1828 6.0 - 7.0 < 4.6 
872 1828 7.0 - 8.0 c 4.4 
872 1828 8.0 - 9.0 < 3.1 

< 1.2 
< 0.9 
< 1.7 
< 0.9 
< 0.7 
< 1.1 
< 0.7 
< 0.7 
< 0.4 

877 1806 0.0 - 0.5 < 7.7 < 1.3 
877 1806 0.0 - 1.0 < 4.5 < 0.6 
877 1806 6.2 - 7.0 < 4.1 < 0.7 
877 1806 7.0 - 8.0 < 2.9 < 0.5 
877 1806 9.0 - 10.0 < 4.0 < 0.7 
877 1806 10.0 - 11.0 < 3.0 < 0.6 
877 1806 11.0 - 12.0 < 4.0 < 0.8 
877 1806 12.0 - 13.0 < 2.3 < 0.5 

898 1855 0.0 - 1.0 < 4.7 < 0.9 
898 1855 1.0 - 2.0 < 3.2 < 0.5 
898 1855 2.0 - 3.0 < 3.0 -2 0.5 
898 1855 3.0 - 4.0 < 4.6 < 0.7 
898 1855 4.0 - 5.0 < 9.6 < 1.5 
898 1855 5.0 - 6.0 < 1.3 < 1.5 
898 1855 7.0 - 8.0 < 0.6 < 0.8 
898 1855 8.0 - 9.0 < 2.9 < 0.5 

< 2.1 
< 1.4 
< 3.2 

12.6 f 0.7 
5.1 f 0.3 

11.1 f 1.1 
< 1.4 

5.5 f 0.8 
< 0.8 

< 2.0 
< 1.4 
< 1.1 
< 0.8 
< 1.1 
< 1.0 
< 1.0 
< 0.6 

< 1.3 
< 1.0 
< 1.0 
< 1.7 
< 2.5 

59.2 f 1.0 
3.4 f 1.3 

< 0.7 



TABLE 5-l 

(continued) 

Paue 2 of 4 

Coordinatesa Depth Concentration f~Ci/a f 2 sienna) 
East North (ft) Uranium-238 Radium-226 Thorium-232 

898 1855 9.0 - 10.0 < 3.8 
898 1855 10.0 - 11.0 < 3.4 
898 1855 11.0 - 12.0 < 4.6 
898 1855 12.0 - 13.0 < 3.1 

< 0.6 
< 0.5 
< 0.6 
< 0.6 

< 0.8 
< 0.8 
< 0.7 
< 0.9 

906 1904 0.0 - 0.5 < 5.0 < 0.8 
906 1904 0.0 - 2.0 < 3.1 < 0.6 
906 1904 5.0 - 6.0 < 5.9 < 1.2 
906 1904 6.0 - 8.0 < 2.3 < 0.4 
906 1904 8.0 - 9.0 < 5.8 < 0.9 
906 1904 9.0 - 10.0 c 4.1 < 0.8 

915 1795 0.0 - 1.0 c 4.7 < 0.9 
915 1795 1.0 - 2.0 < 5.6 < 0.8 
915 1795 5.0 - 6.0 < 3.1 < 0.5 
915 1795 6.0 - 7.0 < 5.6 < 0.8 
915 1795 7.0 - 8.0 < 3.3 < 0.7 
915 1795 8.0 - 9.0 < 4.7 < 0.8 
915 1795 9.0 - 10.0 < 3.7 < 0.6 
915 1795 10.0 - 11.0 < 4.9 < 0.9 

< 1.3 
< 0.9 
< 1.3 
< 0.6 
< 1.5 
< 1.5 

< 1.4 
< 1.5 
< 0.9 
< 1.6 
< 0.9 
< 1.3 
< 1.2 
< 1.2 

921 1856 0.0 - 1.0 < 3.3 < 0.7 < 0.8 
921 1856 1.0 - 2.0 < 5.1 < 0.8 < 1.3 
921 1856 5.0 - 7.0 < 5.2 < 0.7 5.6 f 0.6 
921 1856 7.0 - 8.0 < 6.2 < 0.9 < 1.4 
921 1856 9.0 - 10.0 < 2.7 < 0.5 < 0.8 
921 1856 10.0 - 11.0 < 4.3 < 0.6 < 1.0 
921 1856 11.0 - 13.0 < 3.2 < 0.6 < 1.0 



TABLE 5-1 

(continued) 

pacre 3 of 4 

Coordinates" Depth Concentration fnC!i/a f 2 sicma) 
East North (ft) Uranium-238 Radium-226 Thorium-232 

921 
921 
921 
921 

937 
937 
937 
937 
937 
937 
937 
937 

948 1853 0.0 - 0.5 < 8.5 < 1.3 < 2.2 
948 1853 0.0 - 1.0 < 3.4 < 0.6 < 1.0 
948 1853 5.0 - 6.0 < 3.6 < 0.5 < 1.1 
948 1853 8.0 - 9.0 < 3.1 < 0.6 < 0.7 
948 1853 9.0 - 10.0 < 2.9 < 0.6 < 0.8 
948 1853 10.0 - 11.0 < 2.8 < 0.5 < 0.9 

1856 
1856 
1856 
1856 

13.0 - 14.0 
14.0 - 15.0 
15.0 - 16.0 
16.0 - 17.0 

< 3.2 < 0.8 < 0.8 
< 5.1 < 0.8 < 1.3 
< 4.3 < 0.6 < 1.0 
< 2.3 < 0.4 < 0.7 

1811 0.0 - 1.0 < 3.6 < 0.6 < 0.9 
1811 1.0 - 2.0 < 3.1 < 0.6 < 0.9 
1811 3.0 - 5.0 < 3.6 < 0.6 < 1.0 
1811 5.0 - 7.0 GO.6 < 1.2 35.8 f 0.5 
1811 7.0 - 9.0 < 6.5 < 0.8 e11.0 
1811 9.0 - 10.0 < 5.9 < 0.8 10.0 f 0.3 
1811 10.0 - 11.0 < 2.9 < 0.6 < 1.0 
1811 11.0 - 12.0 < 3.4 < 0.7 < 1.0 



TABLE 5-l 

(continued) 

C ordinates? 
Ea:t North 

Depth Concentration fDCi/u f 2 sienna) 
(ft) Uranium-238 Radium-226 Thorium-232 

975 1906 0.0 - 0.5 < 7.6 < 1.3 < 2.1 
975 1906 0.0 - 2.0 < 4.0 < 0.7 < 1.3 
975 1906 4.0 - 5.0 < 6.8 < 1.0 < 1.8 
975 1906 7.0 - 8.0 < 4.2 < 0.7 < 1.2 

w aSampling locations are shown in Figure 4-2. 
0 



TABLE 5-2 

DOWNHOLE GAMMA LOGGING RESULTS 

FOR 106 COLUMBIA LANE 

paae 1 of 7 

C rdinatesa 
EasE" 

Depthb Count Rate= 
North t-1 (CPW 

porehole 1043Rd 

872 1828 . 0.5 12000 
872 1828 1.0 16000 
872 ., 1828 1.5 ‘19000 
872 1828 2.0 22000 
a72 1828 2.5 22000 

porehole 1044Rd 

877 1806 0.5 10000 
877 1806 1.0 10000 
877 1806 1.5 9000 
877 1806 2.0 9000 
877 1806 2.5 8000 
877 1806 3.0 8000 
877 1806 3.5 8000 
877 1806 4.0 8000 
877 1806 4.5 8000 
877 1806 5.0 8000 
877 1806 5.5 8000 
a77 1806 6.0 8000 
877 1806 6.5 8000 
a77 1806 7.0 8000 
877 1806 7.5 8000 

Borehole 1040Rd 

898 1855 0.5 12000 
898 1855 1.0 13000 
898 1855 1.5 12000 
898 1855 2.0 13000 
898 1855 2.5 23000 
898 1855 3.0 29000 
898 1855 3.5 28000 
898 1855 4.0 24000 
898 1855 4.5 49000 
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TABLE 5-2 

(continued) 

Pa- 2 of ? 

Coordinates" Depthb 
East North (ft) 

Borehole 1040R (continuedld 

Count RateC 
(CPW 

..- 

,- 

898 1855 
898 1855 
898 1855 
898 1855 
898 1855 
898 1855 
898 1855 

Borehole 1173Rd 

5.0 116000 
5.5 40000 
6.0 17000 
6.5 14000 
7.0 10000 
7.5 8000 
8.0 8000 

- 

906 1904 0.5 6000 
906 1904 1.0 7000 
906 1904 1.5 7000 
906 1904 2.0 8000 
906 1904 2.5 8000 
906 1904 3.0 8000 
906 1904 3.5 7000 
906 1904 4.0 7000 
906 1904 4.5 7000 
906 1904 5.0 9000 
906 1904 5.5 10000 
906 1904 6.0 11000 
906 1904 6.5 11000 

L-- 

i 

I 
L- 

Borehole 1045Rd . 

915 1795 
915 1795 
915 1795 
915 1795 
915 1795 
915 1795 
915 1795 
915 1795 
915 1795 
915 1795 
915 1795 

0.5 
1.0 
1.5 
2.0 
2.5 
3.0 
3.5 
4.0 

8:: 
5.5 

11000 
10000 
10000 

9000 
9000 
9000 
9000 
9000 
9000 
9000 
8000 
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TABLE 5-2 

paae 3 of 7 

Coordinatesa 
East North 

(continued) 

Depthb 
(ft) 

count Rate= 
(cpm) 

.921 1856 0.5 9000 
921 1856 1.0 10000 
921 1856 1.5 11000 
921 1856 2.0 11000 
921 1856 2.5 12000 
921 1856 3.0 13000 
921 1856 3.5 12000 
921 1856 4.0 16000 
921 1856 4.5 18000 
921 1856 5.0 19000 
921 1856 5.5 22000 
921 1856 6.0 33000 
921 1856 6.5 53000 
921 1856 7.0 31000 
921 1856 7.5 16000 
921 1856 8.0 10000 
921 1856 8.5 10000 
921 1856 9.0 10000 

Borehole 1206Rd 

934 1825 
934 1825 
934 1825 
934 1825 
934 1825 
934 1825 
934 1825 
934 1825 
934 1825 
934 1825 

0.5 
1.0 
1.5 

3:: 
3.0 
3.5 
4.0 
4.5 
5.0 

9000 
9000 

10000 
10000 
11000 
11000 
11000 
12000 
11000 
13000 
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TABLE 5-2 

(continued) 

paae 4 of 7 

Coordinatesa Depthb Count Rate= 
East North (ft.1 (cpm) 

L 

i 

-- 

porehole 1048Rdre 

934 1892 
934 1892 
934 1892 
934 1892 
934 ', 1892 
934 1892 
934 1892 

porehole 1042Rd 

937 1811 
937 1811 
937 1811 
937 1811 
937 1811 
937 1811 
937 1811 

porehole 1041Rd 

948 1853 0.5 10000 
948 1853 1.0 13000 
948 1853 1.5 11000 
948 1853 2.0 13000 
948 1853 2.5 14000 
948 1853 3.0 20000 
948 1853 3.5 24000 
948 1853 4.0 20000 
948 1853 4.5 23000 
948 1853 5.0 18000 
948 1853 5.5 10000 
948 1853 6.0 11000 
948 1853 6.5 9000 
948 1853 7.0 9000 
948 1853 7.5 10000 
948 1853 8.0 11000 
948 1853 8.5 9000 

5.0 29000 
5.5 52000 
6.0 146000 
6.5 171000 
7.0 115000 
7.5 41000 
8.0 23000 

0.5 9000 
1.0 9000 
1.5 11000 
2.0 10000 
2.5 11000 
3.0 11000 
3.5 11000 

34 



- 

TABLE 5-2 

(continued) 

Paue 5 of 7 

Coordinatesa 
East North 

Depthb Count Rate= 
(ft) (cpm) 

porehole 1049Rd 

954 1820 
954 1820 
954 1820 
954 1820 
954 : 1826 
954 1820 
954 1820 
954 1820 
954 1820 
954 1820 
954 1820 

Borehole 1205R 

0.5 8000 
1.0 11000 
1.5 13000 
2.0 13000 
2.5 14000 
3.0 16000 
3.5 19000 
4.0 29000 
4.5 42000 
5.0 122000 
5.5 107000 

L 

- 

L- 

- 

- 

L 

- 

1 

- 

- 

961 1796 0.5 9000 
961 1796 1.0 10000 
961 1796 1.5 10000 
961 1796 2.0 9000 
961 1796 2.5 9000 
961 1796 3.0 9000 
961 1796 3.5 12000 
961 1796 4.0 15000 
961 1796 4.5 15000 
961 1796 5.0 10000 
961 1796 5.5 8000 
961 1796 6.0 9000 
961 1796 6.5 11000 
961 -1796 7.0 12000 
961 1796 7.5 11000 
961 1796 8.0 12000 

Borehole 1097Rd 

961 1808 0.5 14000 
961 1808 1.0 14000 
961 1808 1.5 14000 

-. 

I 

- 
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TABLE 5-2 
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Paae 6 of 7 

Co rdinatesa 
East0 North 

(continued) 

Depthb 
t-1 

count Rate= 
(cpm) 

Bprehole 1097R lcontinuedId 

961 1808 2.0 17000 
961 1808 2.5 19000 
961 1808 3.0 23000 
961 1808 3.5 30000 
961 ., 1808 4.0 65000 
961 1808 4.5 89000 
961 1808 5.0 62000 
961 1808 5.5 26000 
96'1 1808 6.0 14000 
961 1808 6.5 11000 
961 1808 7.0 9000 
961 1808 7.5 9000 
961 1808 8.0 10000 

Rorehole 1174Rd 

975 1906 0.5 5000 
975 1906 1.0 6000 
975 1906 1.5 8000 
975 1906 2.0 9000 
975 1906 2.5 9000 
975 1906 3.0 9000 
975 1906 3.5 9000 
975 1906 4.0 11000 
975 1906 4 .,5 12000 
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paae 7 of 7 

Coordinatesa 
East North 

TABLE 5-2 

(continued) 

Depthb 
t-1 

count Rate= 
(cpm) 

- 

- 

Borehole 1174R (continued) 

975 1906 5.0 12000 
975 1906 5.5 12000 
975 1906 6.0 11000 
975 1906 6.5' 10000 
975 '. 1906 7.0 10000 

aBorehole locations are shown in Figure 4-l. 

bThe variations in depths of boreholes and 
corresponding results given in this table 
are based on the boreholes penetrating the 
contamination or the drill reaching refusal. 

CInstrument used was 5.0- by 5.0~cm 
(2-in. by 2-in.) thallium-activated sodium 
iodide gamma scintillation detector. 

dBottom of borehole collapsed. 

eGamma logging data for upper part of hole was 
lost in transmittal from field. 

-. 

- 

- 
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TABLE 5-3 

- 

GAMMA RADIATION EXPOSURE RATES 

FOR 106 COLUMBIA LANE 

. C ordinates 
East0 

a 
North 

Rateb 
(CcWW 

875 1815 6 
875 1865 5 
915 1865 8 
925 1855 6 
950 1825 6 

- 

aMeasurement locations are shown in 
Figure 4-3. 

q3easurements include background. 
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APPENDIX A 
GEOLOGIC DRILL LOGS FOR 106 COLUMBIA LANE 



SITE GLE FROM HORI 

E 
- 

I * 
iEE 
- L 
- 

L 

!i - 

6. 

10. 

oI%oRIPTfoN RN0 oLhssIFIoArxoN 

towurc-grAined. ’ . ‘- 

1.6-1.0 Pt. Black (Nl) spuka. 

1.7-1.8 Ft. Sand. 

4.5-6.3 Ft. Dusky yellowish brown 
lOYR2 1 mottled with modante reddiib 

im&#4,6), liiht brown (SYR5/6), a-8 

5.6-6.4 Ft. Modcmti brown (SYR4/4). 

7.0-7.4 Ft. Brownida black (6YR2/1). 

10.2-10.6 Ft. Liiht brownish my (6YR6/ 
and brownish 6~8~ (SYRI/I). 

lottom of bonhole at 10.6 Ft. 
:onholc barMilled with spoil, 11/10/87. 

S = SPLIT SPOON; ST = SHELBY TUBE; 3 
= DENNISOW; P L PITCHER; 0 = OTHER 106 Columbia Ln. (LODE) 

A-l \ 

IOTES ON: 
fAtER LEVELS, 
lLlTER RETURN, 
HRRACTER OF 
‘RILLINQ, ETC. 

kmhoh dvmecd 
l-10.6 Ft. using S.0” 

keholc WM 
adiologically sam 1~ 
md gamma-logge f; b: 
MA-Eberline, Corp. 

Lugered to 3.0 Ft. 
;amma-scanned to 
1.5 Ft. 

5LE NO. 

1043R 



DescR1PT10?4 AM) aAssIFIcNrmN 

radiologically umplec 
and m-logged b: 
T&A-Eberlirlc, carp 

Bottom of bomhole at IS.0 Ft. 
Bcmholc backfilM with spoti, u/18/67. 
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Medium ally (NS). 
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GEOLOGIC DRILL LOG ROJECT HOLE NO. 

FUSRAP 1173R 
CITE I~~~RDIV;~ES tWLE FRCU HORldSEARMC 

Brook St. (LODI) I N 1,904 E 906 1  Vertical 1  -s---- 
RILL WKE MD MDEL R8URDEY ROCK (FT.1 TOTAL DEPTH 

E.D.I. Mob ile B-57 10.0 10.0 
WND EL. EPTWEL. GROURD UATER 

6.W 11/25/87 
EPTWEL. TOP OF ROCK 

/ 
SAMPLE WUER tEIGHT/FALL SlYG LEFT Ill MOLE: DIA./LENGTH ILDGGRD BY: 

-83 

3s 

3s 

3s 

- 

- 

NO 

y- SS = SPLIT SFQON; ST = SHELBY TU8E; 
0 = DENNISON; P = MTCHER; 0 = OTHER 

i 

E 
- 

6 . 

10  

- 

DetCRIFTION &NO CLMSIFICRTION 

2.0-2.0 Ft. 811 
angulu broken 

GRAVEL, black silt, 

I . 

%  ualt ~rwel. 

po  Pt. suty SAND, same ” 0.0-2.0 
I 1 J 

4~o(il%~~8yl!% to medium-grdyld some 
(SP). Brom 

coarse, so& silt. l ubroundcd gmmr hint 
bedding det ined by vuying graina dsea and  
milt fractions, some thin f ine-grained 
bedl, B*turated. I 1 I 

T ‘*’ 
I 
i I%#%i !a& 4  barbed8 

ML). Dark gray 

unhated with 2-8 mm thick beds.  ’ 

7.8-8.3 Ft. Grayi& brown. 

Bottom of borebole at 10.0 ft. 
Bonbols backfilled with spoila. 11/26/87. 

Brook St. (LODI) 
A-4 \ 

‘4OTES ON: 
J&TIER LEVELS, 
JATER RETURN, 
ZHARXTER OF 
3RILLINQ. ETC. 
Borehole advanced 
O-8 Ft. with 6.6 o.d. 
hol low-stem auger.  

vo~~~lxktop on 

Boring radiologically 
sampled and  

amma-log ed  b  
!MA-Eberfine, orp E 

Jlusitication and  
identification of 
samples by vimal 
examination. 

HOLE NO. 

1173R 
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DESCRIFTION (y(D CLNtSIFIEATION 

Bottom of bnhole at 11.0 Ft. 
Bonhole bsckfihd ritb qoils, 11/19/81. 
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!SS = SPLIT SPCON; ST = SHELBY TUBE; I! 
D = DEWSDN; P = PITCHER; 0 = OTHER] 

6. 

10. 

IS. 

R. Migues 
c . 

DEscRfPTIoN Aw cLhssIFxcaTIw 

I 

IA-s.9 Ft. adew td (6~4/6). 

1.9-2.0 Ft. Black (Nl) fmgmentr (co.26 
ill.). 

16.2-16.2 Ft. Clayey silt. 
16.2-17.0 Ft. Pie- to coanc-pined 
pebbly aand with oec~ional bualt/dirbaw 
subrounded cluts (to 1.6 in.). 

106 Columbia Ln. (LODI) 
A-6 \ 

lOTES ON: 
IRTER LEUELS, 
lATER RETURN, 
BIRRACTER OF 
IRILLINQ, ETC. 

Borebole advu~ced 

Borehole WY 
rdiologicaliy IM la 
md emmn~-loggc B b 
IMA-Ebdinc, Cap 

hw recovery due to 
:obbler and frqmen~ 
>f rock blocking the 
~mmplu mouth. 

hti tion and 
dam’ Iation of 9 
roils by visual 
Iratnin*tion. 

DLE ND. 

1046R 
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No description and 
clu&kstion of 



GEOLOGIC DRILL LOG 
ROJECT HOLE NO. 

FUSRAP 1048R 
ITE WGLE FROM IKUIZ~BEM~NG 

>TEs ON: 
WER UWELS, 
52ER RETURN, 
4RRACTER OF 
ZIUINQ, ETC. 

ombolc dvmced 
a.0 Ft. ruing 4.0. 
did-rtem augers, 
dY. 

. 

E 
- 

Bottom of borehole at 9.0 Ft. 
Borebole bwktUd ritb rpoik, 11/20/S?. ~oreholc WY not 

mpled due to the 
rcccimity of IOUR. 
‘hL hole vu to 
*tennine if 
mtamimtion 
mtinued under the 
ouae. 

. 

s=s 
= DE 

PLIT 
WNIS 

i; 1 QR 

OLE YO. 
1048R 106 Columbia Ln. (LODE) 

A-8 \ 
iow; P . PITCHER; D I 

I 
-- 
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/ 

- 

- 

-, 

- 

- 

1. 

-. 

- 

L. 

- 

-.. 

_- 
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Bonholc advanced 

1.0 Pt. conak fragmultr. 

6.8-7.0 Ft. Slu&y mad; bmdh black 
(6YRZ/l), lb- to wry  come-gmlmd. 

Bottom of borehole st 12.6 Ft. 
Bonholc backfilled wltb mpoti, 11/18/87. 

5 = SPLIT SPDW; ST = SHELBY TUBE; 
= DENNISDN; P * PITCHER; 0 = OTHER 106 Columbia Ln. (LO W ) 

I-h 
HOLE NO. 

1042R 
a-3 1 
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if 
i 1 

i 1 

5 
, 

I 1 

I 1 

I 1 

1 

1 

1 

s = SF SPOON; ST = SHELBY TUBE; 1 

R 
- 

I 
3so: 
J cj - 

hi IId :ri - 

E 
- 
II 
yi 
- a 
- 

I R. Migues TV“ 
c . 

I 

CtihR~cf~~ OF 
DRILLINt3. ETC. 

8.24.6 Ft. Mottled with dark y&wish 
brown (lOYB4/2). 

6.2-6.4 Pt. Bnrnrtick rmdrtonc chat. 

6.7-7.2 Ft. Medium dark 
with light olive my (SYSf$. 

y (N4) mottle 

7.2-7.8 Ft. Medium gray (NS). 

0 - 11.0 FkFzJ Medium Ii ht 
fm; t”) mptt c wth ale 14 @R&Z), 

k6-lf.O&$& red (SR6/2), vcy fine- - 

t&tom of bonholr at 11.0 Ft. 
mhoh bs&ihd with rpoik, n/18/87. 

I 

Borehole WY 
radiologically sun lc 
and S-~-lo~e % b 
TM&Eberline, Carp 

Augered to 9.0 Ft. 
G-s-scanned to 
8.1 Ft. 

Dacription and 
dmsific*tion of 
moib by visual 
examination. 

106 Columbia Ln. (LODI) 
A-10 

HOLE NO. 

1041R f DENNISDU; P = PITCHER; 0 = OTHER 
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GEOLOGIC DRILL LOG 
ROJECT HOLE NO. 

FIJSRAP 1049R 
SITE IWORDIRATES (UIGLE FRM HCUI@EARIWG 

INNIWN; P = PITCHER; 0 = OTHER( 

I NOTBS ON: 
DEScRIpf~~ - -SSfFf-Txm WATER LEVELS, 

WATER RETURN. 

0.0 

CHAikuX~R OF- 
ORILLINO, ETC. 

Borebole advanced 
O-6.0 Ft. wing 4.0’ 
wIid-stem .ugen, 
0dy. 

6.6--d. 

Bottom of borin at 6.0 Ft. 
Bombolc ba&fiIfed with &IS, 11/60/67. 

106 Columbia tn. (LODI) 
A-11 , 

Borehole W M  

Auger refuml at 6.0 
Ft. Probable rock 01 
concrete block. 

OLE NO. 

1049R 



GEOLOGIC D 1RlLL LOG ROJECY 

(COORDINATES 

ko8 No. ISHEET NO. IHOLE NO. 

106 Columbia Ln. (LODI) I 

G. Ennel: BNI. 

FUSRAP 

N 1,796 E 961 
RILL IWE AtID ItCOEL 

Little Bearer 

,. . . . . . - 
1 Vertical 1 ------ 

RBURDEN ROCX (FT.1 tOTAL DEPTI 
s.0 n.0 ----- ---.-- -_- , --- 

eaRE RECOVERY (FT./X) E BOXESSAMPLESEL. TOP CASING OUND EL. PTfl/EL. BRWND UATER EPTH/EL. TOP OF RDCK 

/ 0 / I 
SRMPLE WMER NIGHT/FALL SING LEFT IN HOLE: DIA./LENGTH ILoGGED BY: 

- 

E 
- 
! 
iE2 
- a 

t SHELBY TUBE; 1: 
= DENNISON; P ‘ PITCHER; 0 = OTHER1 

NC 

ELEU. 

E 

k 

ii 
0 

- 

6. 

- 

DESCRIPTION AND CLMSIPICATION 

Bottom of borehole at 8.0 Ft. 
Borehole backfilled with spoils, 12/S/87. 

106 Columbia Ln. (LODI) 
A-12 , 

OTBS ON: 
‘ATER LEVELS, 
FItER RETURN, 
kWRACTER OF 
~RILLINQ, ETC. 

3onh.A advanced 
l-8.0 Ft. ruing 4.0 
II. augera. 

lorehole vaa 
adiologically sample 
.nd gamma-logged b 
MA-Eberlinc, Carp 

)LE NO. 

1205R 



DfsGRxPTxGN AND GLessIFIGATxoN 

Gamma-#canned to 

No dacription and 
clarification of 
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N( 

ILEV. 
: ! 5  i 
f 

E 
- 
! 
ii? 
- a 

WATER RETURN, 
CHARACTER OF 
DRILLINO, ETC. 
Borcholc advanced 

. O-10 Ft. with 6.5” 

O.O-l.0 Ft. Silty GRAVEL, ur6ulu bualt 
ad. hollow-•tem 

mvd black lilt. 
*ugcr. 
1  ft. of broken zrave 

‘domwud;  top ia dark y&&ish 
YR4/4) from wn stain; faint 

Bottom of borehole at 8.0 ft. 
Bonholc backfil led with rpoils, 11/25/87. 

. 

I id 

L r - 
)LE WO. 

1174R 
SHELBY TUBE; 1: 

Brook St. (LODI) 
A-14 

= DEWNISCU; P = PITCHER; 0 I OTHERl 


	Table of Contents
	1.0 Introduction & Summary
	2.0 Site History
	3.0 Health & Safety Plan
	4.0 Characterization Procedures
	5.0 Characterization Results
	References
	Appendix A
	List of Figures
	List of Tables


