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1.0 INTRODUCTION AND SUMMARY .-- 

-- 

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. 

I- 
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 Maywood Chemical Works (now owned by the --. 

L- 

- 

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. 

-.- 
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considering potential adverse health effects that might 
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 will 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 indicated surface 
contamination. Subsurface investigation by gamma logging 
indicated contamination to a depth of 0.30 m (1.0 ft). 

Exterior gamma radiation exposure rates ranged from 
5 to 49 pR/h, including background. No indoor measurement 
was obtained because access to the residence was denied by 
the property owner. 

No interior measurements for radon and its progeny (radon and 

thoron daughters) could be obtained. 

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

1.4 CONCLUSIONS 

Evaluation of data collected, analyses performed, and 
historical documentation reviewed indicates the presence of 
radiological contamination on the property located at 
14 Long Valley Road. This contamination is both surface and 
subsurface contamination. The subsurface contamination 
ranges from depths of 15.2 cm (6.0 in.) to 0.30 m (1.0 ft). 
Near-surface gamma measurements indicated an isolated area of 
surface contamination indicated near the southeast corner of 
the residence. The total affected area is estimated to be 
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approximately 10 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. 

._ 

-- 
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2.0 SITE HISTORY 

-.r 

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 1928 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 n-ea‘rby 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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"scanning van." Although not comprehensive, the survey 
indicated areas requiring further investigation (Ref. 7). 
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Sentember 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 GUIDELINES 

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 t& 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. 







3.0 HEALTH AND SAFETY PLAN 

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: 

0 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. 

0 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. 

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

0 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 



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. 

Radiation and/or chemical safety surveillance of all 
activities related to the scope of work was under the direct 
supervision of personnel representing BNI. 

- 
Health and safety-related requirements for all activities 
involving exposure to radiation, radioactive material, 

chemicals, andjor chemically contaminated materials and other 
associated industrial safety hazards are generated in 
compliance with applicable regulatory re-g'uirements and 
industry-wide standards. Copies of these requirements are 
located at the BNI project office for use by project 
personnel. 

- 
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4.0 CHARACTERIZATION PROCEDURES 

A master grid was established by the surveyor. BNI's 
radiological support subcontractor, Therm0 Analytical/Eberline 
(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 4.6 and 5.0 of this report. 

4.1 FIELD 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 Measurements Taken and Methods Used 

An initial walkover survey was performed using an unshielded 
gamma scintillation detector [5.0- by 5.0-cm (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 
originated from the ground directly beneath the unit. 
Shielding against lateral gamma flux, or shine, from nearby 
areas of contamination minimized potential sources of error 
in the measurements. The measurements were taken 
30.4 cm (12 in.) above the ground at the intersections of 

14 
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3.0-m (lo-ft) grid lines. The shielded detector was 
calibrated at the Technical Measurements Center (TMC) in 
Grand Junction, Colorado, to provide a correlation of counts 
per minute (cpm) to picocuries per gram (pCi/g). This 
calibration demonstrated that approximately 11,000 cpm 
corresponds to the DOE guideline of 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 which the previously identified surface 
contamination extended and to locate subsurface contamination 
where there was no surface manifestation. The subsurface 
characterization consisted of drilling 1-Yboreholes 
(Figure 4-l), using either a 7.6-cm- (3-in.-) or 15.2-cm- 
(6-in.-) diameter auger bit, and gamma logging them. 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 of 
approximately 40,000 cpm corresponds to the 15-pCi/g 
subsurface contamination guideline for thorium-232. This 
relationship has also been corroborated by results from 
previous characterizations where thorium-232 was found 
(Ref. 9). 

Gamma radiation measurements were taken at 15.2-cm (6-in.) 
vertical intervals to determine the depth and concentration 

15 
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of the contamination. The gamma-logging data were reviewed 
to identify trends, whether or not concentrations exceeded 
the guidelines. 

4.1.2 Samole Collection and Analvsis 

-- 

i 

. . 

f 

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 seven 
iocations (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. 

L_. 4.2 BUILDING RADIOLCGICAL CHARACTERIZATION 

- 

After evaluating previous radiological survey data as well as 
data from this characterization, it was suspected that 
contamination might be present under the foundation of the 

17 
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residence. Because access to the residence was denied by , 
the owner, 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. 

.- 

'L- 

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

Exterior gamma exposure rate measurements were made at 
13 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 radiatik 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. 

-. 

‘-. 
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5.0 CHARACTERIZATION RESULTS 

- 
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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 CHARACTERIZATION 

Near-surface gamma radiation measurements on the property 
ranged from 5,000 cpm to approximately 88,000 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. Areas of surface 
contamination are shown in Figure 5-l. 

Surface soil samples [depths from 0.0 to 15.2 cm (6.0 in.)] 
were taken at seven locations on the property (Figure 4-2). 
These samples were analyzed for thorium-232, uranium-238, and 
radium-226. The concentrations in these samples ranged from 
less than 4.5 to less than 10.3 pCi/g for uranium-238, from ~ ., -.-- 
less than 1.5 to 14.4 pCi/g for thorium-232: and from less L- 
than 0.9 to 1.7 pCi/g for radium-226. Analytical results for 
surface soils are provided in Table 5-1; these data showed 
that concentrations of thorium-232 exceeded DOE guidelines 
(5 pCi/g plus background of 1 pCi/g for surface soils) with a 
maximum concentration of 14.4 pCi/g. Use of the "less than" 
(<) notation in reporting results indicates that the 
radionuclide was not present in concentrations that are 
quantitative with the instruments and techniques used. The 
"less than" value represents the lower bound of the 

21 
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quantitative capacity of the instrum ent and technique used. 
The "less than" value is based on various factors, including 
the volum e, size, and weight of the sam ple: the type of 
detector used; the counting tim e: 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 of 
disintegration and a given radionuclide concentration cannot 
be precisely established. For this reason, the exact 
concentration of the radionuclide cannot be determ ined. As 
such, each value that can be quantitatively determ ined has an 
associated uncertainty term  &), which 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 of 95 percent. 

Thorium -232, the prim ary contam inant at the site, is the 
radionuclide m ost likely to exceed a specific DOE guideline 
in soil. Param eters for soil sam ple analysis were selected 
to ensure that the thorium -232 would be detected and m easured 
at concentrations well below the lower guideline value of 
5 pCi/g in excess of background level. Radionuclides of the 
uranium  series, specifically uranium -238 and radium -226, are 
also potential contam inants but at lower concentrations than 
thorium -232. Therefore, these radionuclides (considered 
secondary contam inants) would not be present in 
concentrations in excess of guidelines unless thorium -232 was 
also present in concentrations in excess of its guideline 
level. Param eters selected for the thorium -232 analyses also 
provide detection sensitivities for uranium -238 and 
radium -226 that dem onstrate that concentrations of these 
radionuclides are below guidelines. However, because of the 
relatively low gam m a photon abundance of uranium -238, m any of 
the uranium -238 concentrations were below the detection 
sensitivity of the analytical procedure; these concentrations 
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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 
The results in Table.5:2 showed (---%-. .- ..,.. _ ., .<,..-*.. 
..$y"_9"~p= A measurement of 40,000 cpm is approximately 
egua to the DOE guideline for subsurface contamination of 
15 pCi/g. Analyses of subsurface soil samples indicated --. 

from 1.7 to 32.8 pCi/g, 
ranging from less than 

concentrations ranging from 
less than 0.5 to less than 2.1 pCi/g. 

i 

- 

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 of surface contamination and subsurface contamination 
at depths ranging from 15.2 cm (6.0 in.) to 0.30 m (1.0 ft). 
The areas of subsurface contamination are shown in 
Figure 5-2. 

- 

_. 

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 residential properties in close 
proximity to this property. 

_ ~l_r . ..Ia- 

:, ,, t; 
: 
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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 14 

.- Long Valley Road. 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). 

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 h By *p-J Lv-- 
-- -.\_ --__,,.. ..-. --- ---. ..__ - -.- . . . .@ o,fc"- _ 

-.. 
Indoor measurements for radon and its progeny (radon and - ._ --.. 

: thoron daughters) could not be obtained because access to the \ , 

- 
\ residence was denied by the owner. 

'--- .._ _ 

b?f&nd in Table 5-3. 

ranged 
These results can 

L! ..'(>I 

. 

Assuming the indoor exposure rate is 'equivalent to the _ .- -.. .--., 
average exterior exposure rate of 13 pR/h','and assuming the 
resident remains on the $roperty every hour of the year, a 
yearly dose of 35 mrem could be expected (after subtracting 

- average background of 9 FR/h; Ref. 10). The DOE guideline 
is 100 mrem/yr above background. 

Based on the above information, the exposure rates and doses 
at this property are within DOE guidelines. Further, it 
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should be emphasized that natural background exposure rates 
vary widely across the United States and are often 
significantly higher than average background for this area. 
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TABLE 5-2 

DOWNI-IOLE GAMMA LOGGING RESULTS 

FOR 14 LONG VAILEY ROAD 

Coordinatesa Depthb Count RateC 
East North (ft) (cpm) 

Borehole 10llRd 

3579 2544 
3579 2544 
3579 2544 
3579 2544 
3579 2544 
3579 2544 
3579 2544 
3579 2544 
3579 2544 
3579 2544 
3579 2544 
3579 2544 
3579 2544 

Borehole 1026Rd 

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

3621 2472 
3621 2472 
3621 2472 
3621 2472 
3621 2472 
3621 2472 
3621 2472 
3621 2472 
3621 2472 
3621 2472 

Borehole 1216Rd 

0.5 
1.0 
1.5 
2.0 
2.5 
3.0 
3.5 
4.0 
4.5 
5.0 

3650 2475 0.5 
3650 2475 1.0 
3650 2475 1.5 
3650 2475 2.0 
3650 2475 2.5 
3650 2475 3.0 
3650 2475 3.5 
3650 2475 4.0 
3650 2475 4.5 
3650 2475 5.0 

31 

11000 
12000 
12000 
12000 
13000 
12000 
12000 
13000 
12000 
10000 

10000 
13000 
12000 
11000 
12000 

5000 
12000 
12000 
12000 
13000 
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TABLE 5-2 

(continued) 

- 

- 

Coordinatesa Depthb Count RateC 
East North (ft) (cpm) 

Borehole 1216R (continuedId 

3650 2475 
3650 2475 
3650 2475 
3650 2475 

Borehole 1214Rd 

5.5 12000 
6.0 11000 
6.5 12000 
7.0 11000 

3651 2473 
3651 2473 
3651 2473 
3651 2473 
3651 2473 
3651 2473 
3651 2473 

Borehole 1015Rd 

0.5.-. 12000 
1.0 13000 
1.5 13000 
2.0 18000 
2.5 11000 
3.0 11000 
3.5 11000 

3655 2451 
3655 2451 
3655 2451 
3655 2451 
3655 2451 
3655 2451 
3655 2451 
3655 2451 
3655 2451 
3655 2451 

Borehole 1215Rd 

0.5 29000 
1.0 20000 
1.5 15000 
2.0 13000 
2.5 12000 
3.0 11000 
3.5 11000 
4.0 11000 
4.5 12000 
5.0 12000 

3660 2430 0.5 7000 
3660 2430 1.0 8000 
3660 2430 1.5 7000 
3660 2430 2.0 13000 
3660 2430 2.5 16000 
3660 2430 3.0 7000 
3660 2430 3.5 8000 
3660 2430 4.0 9000 
3660 2430 4.5 8000 
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TABLE 5-2 

(continued) 

.- 

I  
:  

. :  

- 

Pace 3 of 4 

Coordinatesa Depthb Count RateC 
East North (ft) (cpm) 

Borehole 1014Rd 

3670 2466 
3670 2466 
3670 2466 
3670 2466 
3670 2466 
3670 2466 
3670 2466 
3670 2466 
3670 2466 
3670 2466 
3670 2466 
3670 2466 

Borehole 1021Rd 

3676 2412 
3676 2412 
3676 2412 
3676 2412 
3676 2412 
3676 2412 
3676 2412 

Borehole 1018Rd 

3679 2440 
3679 2440 
3679 2440 
3679 2440 
3679 2440 

Borehole 1020Rd 

3699 2411 0.5 
3699 2411 1.0 
3699 2411 1.5 
3699 2411 2.0 
3699 2411 2.5 
3699 2411 3.0 
3699 2411 3.5 
3699 2411 4.0 

0.5 36000 
1.0 45000 
1.5 28000 
2.0 17000 
2.5 16000 
3.0 13000 
3.5 12000 
4.0.-. 12000 
4.5 12000 
5.0 13000 
5.5 13000 
6.0 13000 

0.5 
1.0 
1.5 
2.0 
2.5 
3.0 
3.5 

0.5 
1.0 
1.5 
2.0 
2.5 

11000 
11000 
11000 
11000 
12000 
11000 
11000 

11000 
12000 
12000 
11000 
11000 

12000 
12000 
12000 
12000 
11000 
11000 
11000 
11000 
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TABLE 5-2 

(continued) 

- 

._ 

Pacie 4 of 4 

Coordinates" 
East North 

Depthb Count RateC 
(ft) (cpm) 

Borehole 1023Rd 

3703 2376 0.5 12000 
3703 2376 1.0 12000 
3703 2376 1.5 13000 
3703 2376 2.0 13000 
3703 2376 2.5 12000 
3703 2376 3.0 11000 
3703 2376 3.5 11000 
3703 2376 4.0 --' 12000 

Borehole 1025Rd 

3721 2378 0.5 11000 
3721 2378 1.0 11000 
3721 2378 1.5 11000 
3721 2378 2.0 10000 
3721 2378 2.5 11000 
3721 2378 3.0 , 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- by 2-in.) thallium-activated sodium 
iodide gamma scintillation detector. 

dBottom of borehole collapsed. 
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TABLE 5-3 

GAMMA RADIATION EXPOSURE RATES 

- FOR 14 LONG VALLEY ROAD 

-- 

Coordinatesa Rateb 
East North (MVh) 

3625 2475 9 
3635 2510 10 
3645 2475 5 
3665 2450 26 
3670' 2465 49 
3675 2425 6 
3675 2480 28 --. 3685 2400 4 
3690 2450 5 
3705 2375 5 
3710 2350 5 
3710 2410 7 
3725 2380 5 

aMeasurement locations are shown in 
Figure 4-3. 

q3easurements include background. 
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DESCRIPTION AND CLASSIFICATION 
TER RETURN, 

2.0-4.0 Ft. Moderate reddish brown 

7.0-7.4 Ft. Pale brown (5YR5/2). 

Barehole was 
radiologically sample 
and gamma-logged b 
TMA-Eberline, Carp 

Description and 
classiticatien of 

examination. 
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DESCRIPTION AND CLASSIFICATION 

Borehole advanced 

2.0-2.5 Ft. Dark reddiih brown (lORS/4). 

Bottom of borehole at 6.0 Ft. 
Borehole backfilled with apails, 10/16/87. 
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Bot tom of bo reho le  at 8.0 Ft. 
B o r e h o l e  backf i l led with spoi ls,  11/25/87.  
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DESCRIPTION FIND CLASSIFICATION 

gray (N7) irregular 

7.5-7.7 Ft. Pebbly zone. 

Bottom of borehole at 9.5 Ft. 
Borehole backfilled with spoils, U/9/87. 
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DESCRIPTION AND CLASSIFICATION 

Borebole advanced 

Bottom of borchole at 6.0 Ft. 
Borehole backfilled with grout, N/2/87. 
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DESCRIPTION CIND CLASSIFICATION 

Bottom of borehole at 6.0 Ft. 
Borehole backfilled with spoils, 11/25/87. 



DESCRIPTION CIND CLWSSIFICATION 

and gamma-logged b 
TMA-Eberline, Carp 
Sampler unable to 
advance from 4.8-5.7 

7.7 Ft. Some pebbles. 

Auger refusal at 10.0 
Ft. Gamma-scan to 

Description and 
claJsiiication of 

examination. 
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ROJECT HOLE NO. 
GEOLOGIC DRILL LOG FUSRAP 1021R 

E ICWRDINATES bNGLE FROn HDRI~BEARING 

14 Long Valley Rd. (LODI) ( N 2,412 E 3,676 1 Vertical I ------ 
BEGUN CCMPLETED RILLER RILL RAKE AND IKX)EL RBURDEN ROCK (FT.1 TOTAL DEPTH 

10-12-8710-12-87 G. Engel; BNI M inuteman Auger 4.6 4.7 
CORE RECOVERY (FT./X) ICORE BOXESSAHPLESEL.  TOP CASING ROUND EL. EPTH/EL. TOP OF ROCK 

3.9/82 8 

P;H/EL. GROUND UATER 

/ 
SAP IPLE H A M M E R  M IGHT/FALL CASING LEFT IN HOLE: DIA./LENGTH ILOGGED BY: 

G . . 
A - 
‘lui 
$82 
JYii. fj’ 0 
- 
- 
- 

PI 
- 

I 
Eli 

d 
- 

gj 
iTI - 
Ii 
ui . a 

2 

.EU. 

= 

i 
4 

- 

’ R. M igues 
c . 

DESCRIPTION AND CLRSSIFICfiTION 
;OTES ON: 
IATER LEUELS, 
IRTER RETURN, 
:HARFICTER OF 
IRILLING, ETC. 

- - 
s = SPLIT ION; -S .Y TUBE; 

= DENNISON; P  = PITCHER; 0 = OTHER 

1.0-2.0 ft. Moderate brown (SYR4/4). 

2.0-W ft. Pale reddish brown (lORS/‘I). 

/ :; :;bl::::“,” ;;iK.ln of 
9.4-l., Ft: Grayish red ERY’) +d 

E!mswick SS  in a matnx o sandy clayey 

Bottom of borehole at 4.7 Ft. 
Borehole backfilled with spoils, 10/12/a?. 

3orehole advanced 
j-4.7 Ft. using S” 

Borehole was 
adiologically samplcC 
md gamma-logged b, 
WA-Eberline, Corp. 

Auger refusal at 4.7 
Ft. Refusal with clay 
bit at 3.9 Ft. 

$z:%znTfd 
soils by visual 
examination. 

I 
IHOLE No. 

14 Long Valley Rd. (LODI) 
A-0 

102lR 



WATER RETURN, 

1.0-2.0 Ft. Moderate red (5R4/6). 

2.0-2.9 Ft. Moderate brown (5YRS/4). 

2.8-3.8 Ft. Increasing sand and pebbles 

Borehole was 
radiologically sample 
and gamma-logged t 
TMA-Eberline, Coqz 

examination. 



DESCRIPTION AND CLASSIFICATION 

and gamma-logged I 
TMA-Eberline, Coq 

4.9-5.3 Ft. Grayish red (5R4/2). 

Bottom of borehole at 7.5 Ft. 
Borehole backfilled with spoils, 10/14/87. 

examination. 
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