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RESULTS OF THE SURVEY ACTIVITIES AND MQBILE
GAMMA SCANNING IN MONTICELLO, UTAH

C. A. Little
B. A, Berven

ABSTRACT

The town of Monticello, Utah, was once the site of an active
mill which processed vanadium ore (1942-1948), and uranium ore
(1948-1960). Properties in the vicinity of that mill have become
contaminated with radioactive material from ore processing. The
Radiological Survey Activities (RASA) group at Oak Ridge National
Laboratory (ORNL) was requested by the division of Remedial Action
Projects (DRAP) in the Department of Energy (DOE) to: (1) identify
potentially contaminated properties; (2) assess natural backgrouand
radiation levels; and (3)rapidly assess the magnitude, extent, and
type (i.e. ore, tailings, etc.) of contamination preseant on these
properties (if any). This survey was conducted by RASA during
April 1983, 1In addition to the 114 properties previously identi-
fied from historical information, the ORNL mobile gamma scanning
van located 36 new properties exhibiting anomalous gamma radiation
levels. Onsite surveys were conducted on 145 of the 150 total pro-
perties identified either historically or with the gamma scanning
van, Of these 145 properties, 122 of them appeared to have some
type of contaminated materisl present on them; however, only 48
appeared to be contaminated to the extent where they were in excess
of Envirommental Protection Agency (EPA) criteria (40 CFR 192).
Twenty—one other properties were recommended for additional inves—
tigation (indoor gamma scanning and radon daughter measurements);
of these, only ten required further analysis.

This report provides the detailed data and analyses related to the
radiological survey efforts performed by ORNL in Monticello, Utah.

* The survey was performed by members of the Radiclogical Survey
Activities Group of the Health and Safety Research Division at Qak
Ridge National Laboratory under DOE contract DE-ACO5-840R21400.



INTRODU CTION

The town of Monticello, Utsh, was once the site of an active mill
which processed vanadimm ore from 1942 through 1948 and uranium ore
thercafter until closing in 1960. Vicinity properties in the town have
been the subject of radiological surveys conducted in 1971, 1980, and
1982. During those surveys, 114 properties were listed as having or
being suspected of having "anomalous” levels of radioactive materials
within their confines. Due to limited soil sampling during those sur—
veys, the presence or absemce of uranium mill tailings on these proper—
ties was neither confirmed mnor denied.

During the period April 11-22, 1983, members of the Radiological
Survey Activities (RASA) Group of Oak Ridge Nationsl Laboratory {(ORNL)
visited Monticello. The objectives of the radiological survey were
threefold: first, to take soil and gamma exposure measurements at
numerous locations within the confines of the community to ascertain the
gamma exposure background and the nominal 226Ra content of the soil;
second, to confirm or demy the presence or absence of uranium mill tail-
ings on the previously listed properties; and thixd, to determine
whether or not additional properties in Monticello were contaminated by

scanning all accessible streets with the mobile gamma scanning van,

SURVEY METHODS

BACKGROUND MEASUREMENTS

Background samples of soil and measurements of gamma exposure were
taken at 30 locations throughout Monticello. The locations were chosen
systematically by utilizing a city map. Sample locations were evenly
spaced at about two blocks apart, The soil samples were taken at a
depth of 0-15 em from undisterbed soils or turf whenever possible., Pro-
perties suspected of being contaminated were avoided. Samples and meas-—
urements were taken at curbside locations or public property rather than
on private property. The 30 locations of background samples are listed

in Table 1.



Gamma exposure measurements were made using 8 Pressurized Ioniza-
tion Chamber (PIC) certified accurate by the National Bureau of Stan-
dards (NBS). Measurements were made at a height of 1 m above the ground
surface. An average of about 10 instantaneous measurements was taken to
be the gamma exposure in pR/h at that location. Measurements of the
gamma exposure rate in counts per minute (cpm) were made at the same

location using a hand-held scintillator.
WALK-ON SURVEY

The walk-on surveys conducted in Monticello were for the express
purpose of confirming or denying the presence of uranium mill tailings
on the property. The suarvey slso had the previous information as sup—
plied by Bendix Field Engineering Corporation (see Appendix I). For
each property, this information included a picture of the property, a
rough drawing of the boundaries and structures, and a gamma map from a
previouns survey.

Each property was completely gamma-scanned using hand—held gamma
scintillators at the ground surface. The resulting regions of elevated
radicactivity, if any, were drawn on the existing map of the property.
If no map was available, a rough sketch of the property was drawn. The
regions of contamipation were compared with the extant gamma maps in an
attempt to verify that no region had been missed.

Following complete gamma scanning of the property, samples were
taken from the contaminated regions of the soil. Samples were taken at
the location of highest gamma exposure rates. If necessary, a posthole
digger was used for access to the contaminated region. Sampling pieces
of uranium ore was avoided whenever possible since the presence of these
ore pieces wounld not accurately reflect concentrations of radionuclides
in soil. If more than one region of contamination was found om & pro—
perty, several samples may have been taken. At least one sample was
taken from each property. On uncontaminated properties, 2 soil sample
was taken from the location of maximum gamma eiposure since this sample
would reflect the maximum concentfation of radionuclides in soil present

on that property.



Properties that exhibited unexpectedly high gamma exposures in
building materials were so noted. If possible, a sample of the suspect
building material was taken for analysis. Such samples were frequently

unavailable.

MOBILE GAMMA SCANNING

The following is a brief description of the scanning methods util-
ized for the mobile scanning of the Monticello area. Details of the

system description and operation are described elsewhere.l

Instrumentation

The gamma radiation detection system employed in the ORNL scanning
van consists of three 4 x 4 x 16-in. NaI{(Tl) log crystals housed in a
lead-shielded steel frame to provide 8 12 x 16—-in. detector surface ares
for acceptance of gamma radiation through one side of the sworvey van.
The detector and shield height can be varied with a hydraulic 1lift
mechanism to to optimize the detector field—of-view., The detector out—
put is transferred to 8 computer-controlled, eight-channel discriminator
and intexface, which provides for continunous amalysis of data inputs for
correlation of system location with count rate information. Six
separste energy regions-of-interest are analyzed and a 226Ra~specific
algorithm is employed to identify locations containing residual radium—
bearing materials. Multichannel analysis capabilities are included in

the system for additional qualitative radionuclide identification.

Mobjile Scamning Methods

The data analysis method employed on the ORNL van is based on com-
putations involving background count rates in specific energy regions.
These background levels ars normally obtained within small (10 square
block) survey areass, based om coverage of at least 75% of the accessible
streets in that area, Subsequent street-by-street scans of these areas
are conducted at a slow speed ({5 mph), minimizing the distance between
the detectors and the subject properties. All accessible streets,
alleyways, and other public thoroughfares are scapned in both directions

to maximize the number of views obtaimed for each property. Anomaly



locations are highlighted by the computer system when the preset hit

criteria are exceeded during the scan,

LABORATORY ANALYSIS METHODS

Radiological Analysis

Samples collected for both background determination and from sur-
veyed properties were analyzed for both 226Ra and 238U. Samples were
dried at 1109 C for 24 h, ground, placed in capped sample vials and
weighed. Samples counted for 226Ra on a high pﬁrity germanium semi-
conductor detection system coupled with a Neclear Data Corporation ND
2400 gamma spectrometer. Details about the counting system, its opera-—
tion, and specifications are given in section 15.1 of Reference 2. Sam-
ples were analyzed for 2380 by the Analytical Chemistry Division of
ORNL. A 5 cm3 aliguot of soil is subjected to a thermal neutron flux in
the Oak Ridge Research Reactor, counted for 235U and converted to con-
centration of 2380‘ Details of this procedure are given in section 15.2

of Reference 2.

Elemental Analysis

Multi~elemental analysis was condocted for each property and back—
ground soil sample takenm in Monticello. The samples were analyzed using
an inductively coupled plasma optical emission spectrometry (ICP-CES)
system.3 Samples were analyzed for concentrations of the following ele—
ments: aluminum, bariuom, beryllinﬁ, boron, calcium, cesiuvm, chromiem,
cobalt, copper, iron, lanthanum, lead, lithium, magnesium, manganese,
molybdenum, nickel, hiobium, phosphorus, potassium, scandiu, socdium,
strontium, thorium, titanium, vandadiom, zinc, and zirconium. Relative
to results of the surveys conducted in Monticello, onmly two elements
were of interest -~- vanadium and éopper; therefore, in this document,
concentiations for only these twokelements have been reported. These
two elements (vanadium and copper) were the only elements which were
found to be helpful in discriminating between material originmating from

the Dry Valley and Monticello mill sites.



CRITERIA FOR CONTAMINATION C(LASSIFICATION

Three criteria were used to judge the extent of contamimation or
need for remedial actiom: (1) 226Ra concentration in soil; (2) 238(1
concentration in so0il; and {3) areal extent of comtamination im the
soil. 1Im addition, because the tailings in the Monticello region con-
ceivably come from several sources (Monticello and Dry Valley mills) and
several different processes (acid leach, carbonmate leach, etc.) they are
difficult to identify visually. Therefore, we institoted a criteria to
separate tailings from ore when found in seoil. This criteria and the

three above will each be discussed briefly im the following sectionms.
If remedial action is found to be required based on dats within this

report, the remedial action would be based onm EPA's "Standards for Reme-
dial Actiom at Inactive Uranium Processing Sites, ” 40 CFR 192, and not

on site—specific health effect assessments.

RADIUM COONCENTRATION IN SOIL

Soil samples were anmalyzed for 226Ra concentration in soil by the
methods described above. A property was considered to be inm violation
of the radium criteria if it exceeded 5 pCi above background per dry
gram of soil. This was the interim guideline for remedial action pub-
lished by the U. S. Envirommental Protection Agency (EPA) for surface
soil at the time of the surveys (40 CFR 192.12). Because no augering
was done during the soil sampling, and no samples were taken below 15 com
of depth, the more comservative 5 pCi/g guideline was applied rather
than the less stringent 15 pCi/g standard for subsurface soils. Based
on the background sampling done in Monticello, this means that any sam—
ple having 226Ra in conmcentration egual to greater than 7.5 pCi/g would
exceed the criterion. No attempt was made to apply statistical ox pro-
babilistic tests to the mean or any sample when comparing with the cri-

terion,



URANTUM QONCENTRATION IN SOIL

Soil samples were also analyzed for 2380 in spil by the methods
described above. A property was considered to exceed the 2380 criterion
if it exceeded 75 pCi/g above background. This criterion is equivalent
to the "soil remedial action guideline” suggested by the Department of
Energy (DOE) for the Formerly Utilized Sites Remedial Action Program
(FUSRAP) .4 Again, the background sampling at Monticello imply that the
238U criterion would be exceeded by a scil concentration of 77 pCil/g of
dry soil. As before, no attempt was made to apply statistical tests to

the mean or any sample when comparing with the criterion.
AREAL EXTENT OF CONTAMINATION

The areal extent of contamination criterion applied to the surveyed
properties is 100 mz.'Any property which appeared to bave a contaminated
region exceeding this area, either in ome contiguous region or several
substantial subregions, was considered to be in excess of the criterion.
This criterion is in concert with the distribution of contamination used
to estimate health effects when developing the FUSRAP radiological

226

guidelines.4 As with the Ra and 238, criteria, the areal extent cri-

terion was considered to be deterministic rather than probabilistic,
TAIL INGS IDENTIFICATION

As previously mentioned, the ‘tailings found at Monticello represent
several different sources and processes. The two potential sources of
tailings include the Monticello mill which processed during its history
for both nranium and vanadium, and the Dry Valley site which processed
for vanadium alome. Anecdotal evidence indicates that residents of the
region have had at some time, access to both sites and the tailings
located at eackh. This varying of both source and process made visual
identification of the tailings material difficult and unreliable.

Because suspected tailings could not be reliably identified visu—
ally, an arbitrary criterion was established to classify a property as

being tailings—contaminated. Following completion of soil sample



analysis for both 226Ra and 238U, the concentrations of these two radio—-
nuclides were ratioed. The ad hoc criterion was established that if the
ratio exceeded 1.5 for amy soil sample onm a property, the property would
be classified as being contaminated with tailings. This criterion is
independent of the 226Ra and 238U criteria discussed above.

The rationale for this criterion comes from the collection of 327
and 355 background soil samples across the U.S. and analyses for concen-
trations of 226Ra and 238U, respectively,s In those samples, the mean
concentration of 226Ra was found to be 1.1 pCi/g. The mean concentra-
tion for 238U was 1.0 pCi/g. These data suggest, &s might be expected,
that the radium was in equilibrium with the natural uranime in back-—
ground sites., Without formally accounting for the variation expected im
both the numerator and denominator of the ratio, the value of 1.5 seems
to be a prudent indicator of the breskpoint between a background ratio
and one indicative of tailings. Since there is nc standard or guwidelinme
to describe “tailings®, except for the 226Ra and 238U criteria described
above, the clsssification of properites as tailings—contaminated should

be considered gualitative only.
ORE IDENTIFICATION

Ore is more easily identified than tailings in many isstances.
This is becanse ore may take the form of rocks which axe both visible
and characteristically emit more localized gamma radiation, In some
cases in Monticello, howevex, there seemed to be properties om which ore
was found, but for which no "rock” existed. Loecal xesidents stated that
during mill operstions, ore dust from ore stockpiles, haul trucks, and
the ore crusher were common in portions of Monticello nearest the mill.
However, this materisl sppeared to be more “tailings-like” in quelity.
In such cases, the decisionm to list a property as contsminated with ore
was again made using the 226Ra to 2380 ratio. Inverse to the situation
with tailings, a property was classified as having ore involvement when
the Ra/U ratio was below 1.5. As with the tailings classification, the
ore designation should be comsidered omly qualitative because of the

probabilistic nature of the Ba/U ratio, and becaunse the classification

may include visual sightings alone.



RESULTS
BACKGROUND RADIATION LEVELS
The results of the thirty soil samples taken throughout the city of

226Ra in the 30

samples ranged from 0.88 to 9.7 pCi/g, with a mean concentration of

Monticello are shown in Table 1. The concentration of

2.4 pCi/g. The 238U concentrations of the same samples ranged from 0.80
226Ra to 238U ranged

in these samples from 0.39 to 1.7 and averaged 1.2. A 226Ra to 238U

to 7.5 pCi/g and averaged 2.0 pCi/g. The ratio of

ratio of about unity is generally accepted as indicative of background.
The gamma exposure rate measured at the same 30 locations was much

226Ra and Z38{] concentrations in soil samples.

less varisble than the
Measurements with a PIC tend to average over a much greater area than
the discrete soil samples, and therefore, tend to display much less

variability. The range of measurements was from 11 to 15 uB/h with an

average value of 13 uR/h.

WALK-ON SURVEYS

The previous listing of properties by Bendix (Table 2) was untilized
as a source of potentially contaminated sites which required walk-on
gamma surveys. In addition, properties were surveyed which fell into one

or more of three categories:

1. possible contamination as indicated by a hit from the mobile gamma
scanning van; ‘

2. request for a walk-on surveykfrom the property owner or occupant;

3. evidence of contamination during a walk-on survey of the adjacent
property.

A list of 38 such "new” properties which were surveyed during the April
1983, trip is imcluded as Table 3. Property #150 was an owﬁer request,
and #151 fell into category 3 above; the remaining 36 properties were
all detected by the ORNL mobile gamma scanning van which scanned the

entire community.
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SOIL. SAMPLE RESULTS

Results of soil samples takem om the surveyed properties are listed
in Table 4. Nearly 200 samples were collected from the 145 properxties
that were surveyed. The concestration of 226Ra in the sampled medium
(so0il or building materials) ranged from backgromnd levels to as high as
23,000 pCi/g; concentrations for 238U exceeded that range to a maximum
of 24,000 pCi/g. Vanadium and copper concemtratioms ranged from back—
ground to 16,500 and 59,000 ppm, respectively.

The soil sample data in Teble 4, coupled with the gamma maps
developed during walk—on scanning of the properties, were used to place
each property into a contamination category based on the criteris dis~-
cussed above. These categories, along with the criteria exceeded for

each property, are listed in Table 5. Contamination categories are

defined as follows:

1. gggontaminﬁggg - no evidence of contaminetion; gamma exposure rate,
concentrations in soil are withis the normal range
of background.

2. Building materials — indication of artificially high gamma expo—
sures emanating from building materials; likely contamination with
mill tsilinmgs.

3. Ore - v151hlezgge, hig&BQEmma levels associated with rocks, or soil
samples with ratio less than 1.5,

4. Tailings — soil samples with 226Ra to 2380 ratlo greater tham 1.5.

As indicated by Table 5, there are several cases in which a pro—
perty may fall within omne or more contamination categories, but not
exceed any of the criteris for inclusiom for remedial action. Con-
versely, properties listed as uncontaminated give no evidence whatsoever
of contaminated materials onsite and, therefore, exceed no criteria,

For esch property that exceeds the 226Ra criterion, exclusive of the

100 m2 criterion, a figure displaying the contaminated region is

included in Appendix IX,



11

SUMMARY OF CONTAMINATED PROPERTIES

The radiocactively contaminated status of the properties surveyed in
the Monticello community is summarized by Table 6. This table is merely
a tally of the various contamination categories and criteria exceeded as
listed in Table 5. The summation indicates that 86 properties had 226Rn
in excess of 5 pCi/g above background (e.g. greater than 7.4 pCi/g).
Forty—~four properties appeared to have soil contamination that exceeded
100 m2 in area. Nineteen properties appeared to have tailings involve-

226Ra/2380, but did not necessarily exceed the

ment as indicated by tke
5 pCifg criteria. Radioactivity in building materials exceeding normal
expectations was detected at 21 prdperties; this was presumably the
result of tailings use in mortar or concrete. Ore (either visible, or
indicated by the Ra/U) was found on 104 properties. A total of 23 pro-
perties were thought to be uncontaminated (radiation levels not above

background).
RADIOLOGICAIL. AND ELEMENTAL COMPARISONS OF MILLSITES

An ancillary activity to the property surveys in Monticello was to
investigate the possibility that one or more "signatures” or set of
chemicel or radiological characteristics could be ascertained for each
of the millsites. To this end samples of materials from each pile were
analyzed for both radiological and elemental concentrations as previ-
ously discussed. This section briefly describes comparisons between
those sets of samples.

As shown in Table 7, a total of 17 samples were taken from five
piles at the two mill sites. The five piles were chosen because they
were distinct and because there was at least anecdotal evidence that the
four Monticello piles were created during different types of ore pro—
cessing.

Mean concentrations for the five types of piles are also shown in
226Ra, 2380, V, and Cu. Although 28

elemental concentrations were determined for each soil sample, only

Table 7. Data are shown only for

copper and vanadium are reported herein. These appear to be the only

two elements which may be used to assign a “signature.” A statistical
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analysis of the data in Table 7 imdicates that mean 226Ra and 238U con—
centxations for the Pry Valley piles are different from the other piles.
The Monticello Vanadivm piles (upper and lower) appear to have both
higher 238U and V concentrations than the other three piles; however,
the variability in the datas prevent any statistical significamce. The
vanadium concentrations are so widely spresd that no significant differ—
ence (p>.05) is observed between any of the piles or processes. The
copper concentrations are significantly lower in the Dry Valley piles.
However, when the Dry Valley teilings are mixed with undisturbed soil,
the concentration of copper would be indistinguishable from natural
background concentrations.

Several sets of calculations have been made thsat attempt to segre-—
gate tailings involvement on vicinity properties in Monticello into two
groups: those contaminated by Dry Valley tailings and those contaminated
by Monmnticello tailings. The purpose of this section is to describe the
results of those calculations and to interpret the results.

The ratioed concentrations of Ra to V and Cu to V for samples taken
at the Dxy Valley pile and the four distinct Monticello piles have been
averaged. The results of these calculations are provided in Table 8.
Confidence levels were not calculated for these values becsuse the con-
fidence intervals between concentration ratios between Dry Valley and
Monticello soil date overlap. Because this overlap occurs even at the
68% confidence level. there is no way to decide which properties were
contaminated by materials from which mills. However, there do appear (o
be some distinct differences between the mean values for Dry Valley and
the mean for the four Momticellos. It should be noted that the variance
is large enough and the sample sizes small epough that 95% confidence
intervals om the mean Cu/V ratio would overlap zexo for several Monti-—
cello piles. Therefore, any projections made using these data should be
considered very unreliable.

Because the Cu/V ratio had greater separation between the Monti-
cello and Dry Valley samples, the Cu/V rstio was used fox purposes of
segregation. The breakpoint chosen for this separation was a Cu/V ratio
of 0.01. Therefore, any sample with a Cu/V ratio of 0.01 or smaller was
considered to hsve come from Dry Valley. A listing of such samples is

given in Table 9. By extension, any samples not listed in Table 9 would
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be judged to have come from the Monticello millsite. These differentia-
tions are subject to dispute and are given for information only. This
is especially true with the present analysis, because it makes no
attemptkto consider statistical attributes of the data sets involved in

the analysis.
SIGNIFICANCE OF FINDINGS

The results of these surveys have been used to develop a list of
properties which may be in excess of EPA criteria for inclusion in the
Uranium Mill Tﬁilings Remedial Action Project (UMIRAP), the major DOE
project which is active in performing remedial action at properties
similarly contaminated to those at Monticello.

Forty—-eight properties are believed to be contaminated to the
degree that they could be eligible for remedial action under the EPA
UMTRA criterias. These properties are listed in Table 10. Additionally,
the millsite where the contaminated material most probably originated
(based on the preceding section’s.analysis) is listed in this table.

The fact that s property exceeds both the 226Rs and the 100 m? criteria
does not by extension indicate that a 100 m? area is uniformly contam-
insted to greater than 5 pCifg. The present mill tailings remedial
action criteria (40 CFR 192) were not in effect during the Monticello
survey {(April 1983). Further, DOE guidance given to the survey team did
not dictate compliance to the then-existent draft criteria. Rather, the
surveys performed in Monticello by ORNL were for the purpose of deter—
mining whether or not tailings contamination existed on the property.
Therefore, it is possible that some properties listed as exceeding both
the 226R, and 100 m?2 criteria are not actually in excess of the present
EPA standards.

Twenty—one properties were not sufficiently contaminated to warrant
an inclusion recommendation, and require further information before a
decision could be made. It was recommended that the properties listed
in Table 11 receive indoor gamma scanning and/or radon daughter measure-
ments. In June 1984, these 21 properties were the subject of further
investigation by the EPA.6 Ten buildings were found to have radon

daughter concentrations in excess of 0.01 WL or 3 pCi/L of 222pn. 1%
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was recommended that these ten properties be the subject of additional
investigation, and the remaining properties be dropped from further con-

sideration. These properties are given in Table 12,

The EPA reporxt
describing these sorveys is provided in Appendix ITI.



15

REFERENCES

Myrick, T. E., M. S, Blair, R. W. Doane, and W. A. Goldsmith, A
Mobile Gamma—Ray Scanning System for Detecting Radiation Anomalies
Associated with Radium—226-besring Materials, ORNL, Oak Ridge, TN,
ORNL/TM-8475 (1982).

T. E. Myrick, B. A. Berven, W. D. Cottrell, W. A. Goldsmith, and
¥. F. Haywood, Procedmres Manuval for the ORNL Remedial Action Sur-
vey and Certification Activities (RASCA) Program, ORNL, Oak Ridge,
IN, ORNL/TM-8600.

Larson, G. F., R, T. Goodpasture, and R. W. Morrow. 1979. Simul-
taneous Multielement Analysis of Natural Waters in Inductively Cou-
pled Plasma-Optical Emission Spectrometry. Y/DK-239. Oak Ridge
Y-12 Plant, Oak Ridge, 1IN,

U.S. Department of Energy, Radiological Guidelines for Application
to DOE’s Formerly Utilized Sites Remedial Action Program, OR(O-831,
U.S. DOE, Osk Ridge Operations, Oak Ridge, TN (1983).

Myrick, T. E., B. A. Berven, and F. F. Haywood, State Background
Radiation Levels: Results of Measugements Taken During 1975-1979,
ORNL/TM-7343, ORNL, Oak Ridge, TN (1981).

U.S. Envirommental Protection Agency, EPA Survey of Possible Mill
Tailings Contamination in Monticello, Utah, USEPA Region VI1il,
Denver, CO (June 1984). 1




Table 1. Background measurements gnd sampies at
Monticelio, Utah {Apri} 17, 1983

.____-___._._______—._____._-._..___._____~~__-~____~~_____._~__ ______ __s.ﬁ_s_ﬁ._______\_____ﬁ______
Sample Radionuelide concentration Chemical concentration
No. Location {pCi/g) {ppm) Gamma exposure rate
226g, 238y v Cu (uR/h)
~~~~~~~~~~~~~~~~~~~~~ NM..__-____ﬁm______._\__________—___“__a___R____~
MB-1 S end of park og Circle Dr. 1.7 + 0.1 4.4 62 22 12
M-2 SE corner of § 1st W and ¥ 4ih § 1.6 + 0.2 1.4 51 26 14
M-3 SE corner of § 1st W and W 244 S 1.3 + 0.04 1.0 64 38 13
MB-4 SE corner of § Ist W and & Center 3.2 + 0.2 2.3 1 34 13
M-5 N end of N 1st W 1.2 + 0.1 1.2 45 22 12
MB-6 N end of ¢ity park on E Ist N 0.97 + 0.09 0. 80 50 18 13
MB-7 SW corner of § 1st E and R ist § 1.8 + 9.2 1.4 51 22 13
M-8 NW ¢orner of § 1st B anq E 3rd § 9.7 + 0.6 7.5 110 34 15
M-  NE corner of § Ist E and B 4th § 1.4 + 9,1 1.3 71 31 13
MB-10 NE cornmer of E 354 S and § 3rd E 3.5 + 0.2 3.5 90 26 14
MB-11 Just inside cemetery gate on right 1.1 + ¢ 07 1.0 50 22 14
B-12 SE corner of 1s¢t S and 374 E 7.1 + 0.6 5.7 100 38 is
MB-13 NV corner of 1st N and 5ty E 3.8 + 0.2 2.2 68 34 14
MB-14 West end of Urcanium 1.2 + 0.08 0,90 62 19 i1
MB-15 North side of Abajo opposite 1.3 + .06 1.1 57 97 12
N. Creek Ln,
MB-1€6 SE corner of Abajo 1.6 + 0,058 1.3 56 30 13
and Silverstone East
MB-17 8 side Abajo between Silverston W 1.7 + 0,05 1.5 80 19 12
intersection
MB-18 E side of Pinion Dr, 1.2 + 9,1 0.93 51 15 12
MI-19 E side of ¥ 4th opposite 1.2 + 0.1 1.1 56 88 i3
Oakerest De,
M~-20 Nw cornmer 3rd W, Centrayl 0.95 + 0,06 0.83 51 22 13
MB-21 sy Corser, Central and Main 1.3 + 0,05 1.1 56 22 13
MB-~22 SE corner 2nd E gnd Central 2.4 + 0.1 1.9 55 30 12
M-23 gy torner Mesdowiark Lane 4.1 + 90,2 2.4 76 22 14
and 8 East
MB-24  SW corner 2nd Rast 2 South 3.7 + 0.2 2.8 76 27 14

91



Table 1.

{Continued)

Sample Radionuclide concentration Chemical concentration ,
No. Location (pCi/g) (ppm) Gamma exposure rate

226g, 238y v Cu (kR/h)
MB-25 SW corner 2nd South and Main 0.88 + 0.08 1.1 57 34 13
MB-26 N or 2nd South at school 1.3 + 0,05 1.0 89 23 i2
Mm-27 SE corner 4th South 2nd West 1.9 + 0.09 1.8 200 21 13
MB-28 North side of 1st N opposite 3rd E 5.6 + 0.4 4.2 85 28 13
MB-29 South side of Blue Mt. (garden) 0.96 + 0.1 0.93 52 25 12
M-30 One mile marker E on Central 1.5 + 0.04 1.2 62 22 12
Mean 20 2.4 + 4.2 2.0 +3.2 70 + 60 31 + 37 13 + 2
Range 0.88-9.7 0.80-7.5 45-200 16-97 11-15

LT
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Table 2. Previously identified Monticello properties (by Bendix -
Appendix I) and surveyed by ORNL (April 1983)

Code Property address Code Property address
1 333 Silverstone W 45 80 W 4th S
2 248 Silverstone W 46 390 S Main
3 32 Pinion Dr. 47 432 8§ Main
4 32 Blue Mountain Dr. 48 464 8 Main
5 Cedar Lane, N End 49 480 § Main
6 333 Silverstone E 50 496 8§ Main
7 348 Silverstone E 51 533 S Main
8 Silverstonme Subd, Lot #9 52 62 E 6th N
9 465 Oakxcrest Dr, 53 64 E 5th N

10 32 Parkview Dr. 54 164 £ 5th N
11 249 Blue Mountain Dr. 55 432 N Main
12 380 Absjo Dr 56 132 N Main
13 381 Abajo Dr. 57 65 E 1st N
14 165 N 1st W 58 117 § Main
15 65 N 1st W 59 181 S Mainm
16 65 8 Znd W 60 197 § Main
17 149 W 1st S 61 317 S Main
18 180 W 3zd S 62 316 S 1st E
19 316 S 1st ¥ 63 323 § Main
20 3% S 2nd W 64 333 S Main
21 381 S 204 ¥ 65 359 8§ Main
22 216 Uranium Dr. 66 417 S Main
23 196 Uranium Dr. 67 48 E 4th S
24 48 S 1st ¥ 68 449 § Main
25 516 Cixcle Dr. 69 96 E 4th S
26 233 Uranium Dr. 70 432 § 1st E
27 unknown 71 464 § 1st E
28 197 S Uranium Dr. 72 493 § Main
29 350 S 2nd W 73 65 E 5th S
30 564 Cirxcle Dr. 74 87 E 5th §
31 9 W 2ad N 15 16 B 5th S
32 48 W 1st N 76 98 E 5th §
33 16 S Main 77 615 S Main
34 49 8 1st ¥ 78 96 E 1st N
35 80 8 Main 79 181 E. 1st S
36 116 S Main 80 80 § 2nd E
37 180 S Main 81 197 E 2nd S
38 16 W 2nd S 82 197 E 34 S
39 248 S Msin 83 196 E 3rd S
40 280 S Main 84 348 S 2nd E
41 286 S Main 85 396 S 2pd E
42 296 S Main 86 164 E 4th S
43 296 S Main 87 148 E 4th S
44 364 S Main 88 433 § 1st E
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Table 2. (Continued)

Code Property address Code Property address
89 164 E 1st N 102 417 S 2nd E
90 260 E Central 103 449 8 2nd E
91 265 E 1st S : 104 449 S 2nd E
92 273 E 1st S 108 Mill Site, Hill on
S side
93 80 S 3rd E ' 106 332 E Central
94 28 E 1st S 107 249 S 3rd E
95 137 § 2nd E 108 395 E 3rd S
96 196 S 3rd E 109 Unknown
27 217 S 2nd E 110 317 Meadowlark Lane
98 248 S 3rd E 111 539 E Central
99 280 S 3rd E 112 665 E Central
100 333 S 2nd E 113 585 E Highway
101 389 5 2nd E 114 225 S 2nd E
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Table 3. Monticello properties identified
and surveyed by ORNL (April 1983)°

Code Property Address

1i5 332 N Creek Lane

116 349 N Creek Lane

117 N Creek Lane (2nd lot fx N)
118 497 Oakcrest Dr.

119 496 Blue Mountain Dr,
120 380 Silverstome E
121 Silverstone E

122 (see #8, Table 2)

123 264 Silverstone W
124 301 Silverstone ¥
125 401 Silverstone W
126 548 Circle Dr.

127 54% Circle Dr,

128 516 S Main

129 148 Uranjum Dr.

130 76 W 3xd 8§

131 51 W 3rda S

132 97 N 2nd W

133 217/233 § 3rd E

134 216 S8 3rd E

135 196 S 2nd E

136 EG¢G Area 6

137 600 N Main

138 28 E 3rd S

139 365 S 2nd E

140 381 E 3z4 8

141 395 E 3rd 8

142 Cemetery Rd. (N side)
143 544 E Cemetery Rd.
144 524 E Cemetery Rd,
145 600 Cemetery Rd.

146 Mill Access Rd.

147 299 E 4th S

148 464 S 2nd ¥

149 448 S Main

150 416 S Main

151 196 W 3rd S

152 NE cormer - end Cedar Ln.

aSurveyed as 2 result of indication from
mobile gamma scanning van, request from
owner, or evidence of contamination durinag
walk~on survey of adjacent property.



Table 4. Analytical resslts from soil sampling at
Monticello, Uteh

Sample Property Radionuclide concentration Chemical concentration
0. a ess Ci {ppm
n ddres 2268 {pCi/g) 23 80 v ppm) o
1 333 Silverstone W 1.4 +0.09 1.3 56 18
3 32 Pinion Dr. 1.5 +0.05 1.2 57 17
4 32 Blue Mountain Dr. 1.2 + 0.1 1.1 51 18
5 Cedar Lane — NW end lot 1.2 +0.06 1.1 52 22
6 333 Silverstone E 28 + 0.7 28 560 19
9 465 Oakcrest Dr. 1.2 +0,2 1.3 63 26
10 32 Parkview Dr. 37 + 0,8 42 770 22
12 380 Abajo Dr. 230 + 8 270 55 41
13 201 E 2nd § ¢ ¢ e c
14A 165 N 1st W 120 + 2 190 3200 13
14B 165 N 1st W 120 + 2 130 d d
15 65 N 1st W 1.5 + 0.1 1.7 62 20
16A 65 S 2nd W ¢ c ¢ ¢
168 65 S 2nd W 39 + 2 37 440 22
18 180 W 3rd S 2.2 + 0,08 1.9 48 23
19 316 S 1st W c ¢ ¢ c
20 396 S 2nd W 5.5 + 0.1 6.1 85 30
21 38 S 2nd W 5.6 + 0.4 5.2 140 30
22 216 Uranium Dr. 2800 + 90 78 2800 1200
23 196 Uranium Dr. c ¢ c c
24 480 S 1st W 4.4 + 0.3 4,8 79 100
254 516 Circle Dr. 15 + 0.4 11 150 38
258 516 Circle Dr. 17 + 0.4 13 180 170
26 233 Uraniuwm Dr. 630 + 6 790 76 27
28 197 8 Uranium Dr. 360 + 20 78 1700 68
29 350 S 2nd W 1.4 + 0.04 1.2 56 50
314 96 W 2nd N 23 + 0.4 27 d 4
31B 96 ¥ 2nd N 27 + 1 41 110 91
32 48 W 1st N 1.4 + 0.08 1.7 61 29



Table 4. (Continued)

Sample Property Radionuclide concentration Chemical concentration
. d s Ci

1o address 226g,a (pCi/g) 23850 v {ppm) e
34 49 S 1st W c c c c
36 116 S Main 5.5 + 0,3 5.5 140 14
37 18 § Main 54 + 1 82 1400 24
38 16 W 2nd S 2.7 + 0,06 2.7 66 45
39 248 S Main 110 + 5 16 620 50
40 280 S Main 23000 + 1000 24000 20 59000
41A 28 S Main 880 + 20 810 960 2500
41B 286 S Main 1500 + 50 1300 4600 860
41C 286 S Main 120 + 7 120 3800 9.9
43 29 S Main 2000 + 3¢ 1500 83 22000
45 80 W 4¢th 8 180 + §,.0% 230 1500 100
47 432 S Main 5.1 + 0.1 4.1 80 34
48A 464 § Main 5.6 + 0,2 5 65 26
494 48 S Main 150 + 6 33 580 83
49B 48 S Main c ¢ ¢ c
S0A 496 8 Main 2500 + 100 2500 2100 26
50B 49 S Main 1.7 + 0.1 1.3 44 23
51 533 S Main c c ¢ c
52 52 E 6th N 1.1 +0.06 1.2 51 is8
53 64 E 5th N 1000 + 50 1400 179000 15
54 164 E 5tk N 180 + 2 160 5300 8.7
554 32 N Main 420 + § 190 44 150
56 132 N Main c c C c
STA 65 E 1st N 36 +1 33 580 54
578 65 E 1st N 3.2 + 0.1 4.3 90 18
59 181 5 Main 15 + 0.8 3.1 110 26
61 317 S Main 18 + 0.7 11 99 110
§2 316 8 1st E 220 + 20 200 83 580
644 333 S Main 7.9 + 0.4 10 84 46
6§48 333 S Main c c c c
68 359 8§ Main 9.6 + 0.4 6.4 12¢ 30

ez



Table 4. (Continuved)

Sample Property Radionuclide comcentration Chemical concentration
no. address {p€i/g) (ppm)
226p,a prife 23 8pb Y PP Cu
66 417 S Main 2.2 + 0.6 1.7 76 32
67 48 E 4th S 7.7 + 0.08 6.8 95 31
68A 449 S Main 2.9 + 0.06 2.6 67 22
688 449 8 Main ¢ < c ¢
69 96 E 4th § 5.9 + 0.2 6.2 98 30
70 432 S 1st E 35 + 0.6 32 330 58
71 464 S 1st E 62 +1 56 580 78
71A 464 S 1st E 7.3 + 0.4 6.0 88 33
T2A 493 S Main 200 + 10 150 480 30
72B 493 S Main ¢ ¢ c ¢
73 65 E 5th S 21 + 1 35 120 87
74 87 E 5th S 61 + 5 46 380 130
75 16 E 5th S 13 + 0.4 9.3 94 69
76 98 E 5th S 110 + 1 82 630 210
71 615 S Main 24 + 0.5 22 54 120
78 96 E 1Ist N 1800 + 100 4000 6100 3200
19 181 E 1Ist S 6.0 + 0.1 4.8 91 26
80 80 S 2nd E 27 + 0.3 22 500 18
81 197 E 2nd S 29 + 0.3 33 350 55
82 197 E 3rd S 7.2 + 0.3 6.0 100 27
83A 196 E 3rd 8 27 +1 33 290 59
83B 196 E 3rd S 50 + 3 51 450 190
84 348 S 2nd E 45 + 2 33 ’ 310 97
85A 396 § 2nd E 68 + 0.6 57 440 140
85B 396 S 2nd E 48 + 4 39 330 120
86 164 E 4tk S 74 + 1 68 460 70
87A 148 E 4th S 75 + 3 66 580 120
87B 148 E 4th S 55 + 0.8 45 390 110

134



Table 4.

{Continued)

Chemical concentration

Sample Property Radionuci ide concentration
no. address {pCi/g)
226p,a 23 8gb v
88A 433 § 1st E 33 + 2 26 280
888 433 § 1st E 64 + 2 56 550
894 164 E 1st N 4,9 £+ 0.3 4.4 79
898 164 E 1st N c c c
30 260 E Central 9.4 + 9.2 9.7 110
91A 265 E 1st 8 14 + 0.2 13 14¢
918 265 E ist S 5.2 + 0.08 4.4 59
92 273 E 1st § 430 + 10 73 84
93 8 S 3rd E c ¢ c
94 281 E 1st S i2 + 0.3 15 170
95 137 8 2nd E 120 + 2 49 110
96A 195 § 3rd E 7.7 £+ 1.0 4.8 85
268 196 8 3rd E 3.3 +0.2 2.0 68
96C 196 S 3zd B 9.1 + 0.7 6.1 110
96D 196 8 3rd E 6.9 + 0.2 3.3 120
96E 195 S 3rd E 6.8 + (.3 7.4 100
97 217 § 2nd E 710 + 20 630 £9
98 248 § 3rd E 18 + 1 25 280
99 280 8 3rd E 23 + 6.4 17 230
100 333 8 28 E 82 + 4 78 58C
il 389 8 2nd E 29 + 0.5 33 300
103 443 § 2nd E 170 + 7 130 710
104 449 S 2nd E 300 + 8 220 1000
1054 Mill Site - hill on § side 160 + 2 89 130
1058 Mill Site - hill on 8 side 450 + 20 310 440
106 332 B Central 8,3 + 4.3 7.1 110
107 249 S 3ra E i6 + 0.3 i1 150
108 395 E 3rd4 B 91 + 3 63 640
110 317 Meadowlark Lane 10 + 0.2 8.2 120
111 539 E Central c e c

{ppm)
Cu

66
100
30
¢
30
51
41
2800
¢

53
64
30
22
30
30
34
19
50
82
i3¢
50
310
590
130
20
46
38
24¢
42

e



Table 4. (Continued)

Sample Property Radionuclide concentration Chemical concentration
no. address ; (pCi/g) (ppm)
226R,a 238yb Vv Ca
112 665 E Central 6.2 + 0.1 2.8 ‘ 79 42
113 585 E Highway 3.6 + 0.1 2.4 71 22
114 225 8 2nd E 1400 + 60 760 100 37
115 332 N Creek Lane 2.9 +0.07 2.0 80 37
116 349 N Creek Lane 75 + 3 16 1700 15
117 N Creek Lane {(2nd lot fr N) 15 + 0.2 16 400 58
118 497 Oakcrest Dr. 1.0 + 0.1 0.93 48 22
120A 380 Silverstone E 54 + 0.7 41 1000 25
120B 380 Silverstone E 2.5 £0.2 1.8 66 26
121 Silverstone E 1.4 + 0,05 1.2 66 210
1224 Silverstone E (N of #432) 24 + 2 17 300 26
1228 Silverstone E (N of #432) 120 + 1 130 1500 23
124 301 Silverstone ¥ 100 + 4 120 2000 12
126 548 Circle Dr. 74 + 5 57 1300 32
128 516 S Main 54 + 2 57 1700 79
129A 148 Uranium Dr. 180 + 8 180 1300 89
1298 148 Urapium Dr. c c ¢ c
130 76 W 3rd S 1800 + 30 1400 6300 270
131 50 W 3rd S c c ¢ c
132A 97 N 2nd W 140 + 7 37 800 70
132B 97 N 2nd W 47 + 3 8.0 180 34
133 233 S 3rd E 38 + 2 8.2 110 37
134A 216 S 3rd E 42 + 0.9 34 430 61
134B 216 8 3rd E C ¢ c c
135 196 § 2nd E < c ¢ ¢
136 EGgG Area 6 c c c c
137A 600 N Main 1.7 + 0.9 1.4 57 18
1378 600 N Main C ¢ c c
138A 281 E 3rd § 61 + 0.1 63 470 100

S¢



Table 4,

{Continped)

Sample Property Radionuclide concentration ___Chemical concentration
. ss Ci

no address 226g,0 {pCi/g) 23855 v {ppm) c
1388 281 E 3rd S c c c ¢
138C 281 E 374 S 60 + 0.6 52 290 45
139 365 8 2nd E 55 + 0.7 37 250 179
140 381 E 3rd § 62 + 4 60 830 34
141 395 E 3rd S B.6 + 0,2 4.8 98 25
143 544 E Cemetery Rd. 23 +1 9.1 190 30
144 524 B Cemetery Rd. 64 + 3 21 330 66
145 600 Cemetery Rd. 43 + 3 13 59 42
147 299 E 4th S 150 + ¢ 74 1690 2200
148 464 S 2nd E 3.9 + 0,05 3.0 71 26
149 448 8 Main 1.2 + 0,06 1.3 51 22
150A 416 S Main 69 + 1 43 530 230
1508 416 S Main 1.3 +0.09 3.9 56 15
is51 16 ¥ 3zrd 8§ 370 + 290 410 $300 91
152 NE corner end of Cedar Lane 1.4 +¢,2 1.1 51 19

3Indicated error

is 8t the 95% confidence level.

bCounting error is less than +3% (at the 95% confidence level),
“Visible or 1likely ore sample; not processed.

Not analyzed,

gc



Table 5.
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Contamination categories for Monticello properties

Criteria e;cccededb

Sample Property Address Contamination categorya Ra-226 U-238 100 u;2
number

1 333 Silverstone W uncontaminated

2 248 Silverstone W building materials

3 32 Pinion Dr. uncontaminated

4 32 Blue Mountain Dr. ore

5 Cedar Lane — NW end lot uncontaminated

6 333 Silverstone E building materials, ore X

7 348 Silverstone E building materials
8/122 Silverstome Lot No. 9

(see #122) :
9 465 Oakecrest Dr. building materials
10 32 Parkview Dr. ore, building X X
materials

11 249 Blue Min. Dr. not surveyed

12 38) Abajo Dr. ore X X X

13 381 Abajo Dr. not surveyed

14 165 N 1st W tailings, ore X X X

15 65 N 1st W building materials

1é 65 S 2nd W building materials, ore X

17 149 W 1st § not surveyed

18 180 W 3xd S ore

19 316 S 1st W ore

20 396 S 2nd W uncontaminated

21 381 S 20d W uncontaminated

22 216 Uraniumwm Dr. tailings X X

23 196 Uranium Dr. ore X X

24 480 S 1st W uncontaminated

25 516 Circle Dr. ore X

26 233 Uranimm Dr. ore X X

27 Unknown not surveyed

28 197 8 Uranium Dr. tailings X X

29 350 S 2nd W uncontaminated

30 564 Circle Dr. ore X X

31 96 W 2nd N ore X X

32 48 W 1st N uncontaminated

33 16 S Main uncontaminated

34 49 S 1st W ore

35 8 S Main uncontaminated

36 116 S Main uncontaminated

37 180 § Main ore, building materials X X

38 16 W 2nd 8 ore

39 248 § Main tailings, X

building materials

40 280 S Main ore X X

41 286 S Main ore X X X
42743 296 § Main ore X X X
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Table 5. (Contipued)}

Criteria exceedcdb

Sample Property Address Contamination r.'at:ego;r_\ra Ra-226 TU-238 100 m2
number
44 364 § Main upcontaminated
45 80 W 4th S ore X X
46 390 S Main uncontaminated
47 432 S Main uncontaminated
48 464 S Main ore
49 480 8 Main tailings, ore X h:4
50 496 S Main oxe X X
51 533 S Main ore X
52 62 E 6th N uncontaminated
53 64 E S5th N ore X X
54 164 E 5th N ore X X
55 432 N Main ore, tailings X X
56 132 N Main ore
57 65 E ist N ore, bunilding materials X
58 117 S Main ancontaminated
59 18 S Mapim tailings, X X
building materials
60 197 S Main uncontamina ted
61 317 S Msin ore X
62 316 S 1st E ore X X
63 323 S Main ore
64 333 § Main ore X
65 359 S Main tailings X
56 417 § Main ancontaminated
67 48 E 4th S wncontaming ted
68 449 S Main ore
69 96 E 4¢h § ore X
70 432 S 1st E ore X
71 464 § 1st E ore X X
72 493 8 Mpin ore X X
73 65 E 5th 8§ ore X
74 87 B Sth S ore X X
75 1§ E 5th 8§ ore X
76 98 E 5th $ ore X X X
717 615 S Main ore X
78 96 E ist N ore X X
79 181 E 1st S ore
80 30 8 2nd E ore X
81 197 E 2n0d S ore X
82 197 E 3xd S uyncontaminated
83 196 E 3vd § ore X X
84 384 S 2nd E tailings, ore X X
85 396 S 2nd E tailings, ore X X
86 164 E 41th S ore X X
87 148 E 4t S ore X X
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Table 5. (Continued)

b
Criteria exceeded

Sample No. Property Address Contamination categm:ya Ra-226 U-238 100 m2
88 433 S 1st E ore X X
89 164 E 1st N ore
90 260 E Central ore X
9 265 E 1st 8§ ore X
92 273 E 1st 8 ore, tailings X X X
93 80 8 3rd E ore X
94 281 E 1st S N ors X X
95 137 S 2nd E ore, tailings X
96 196 § 3rd E building materials, X

tailings

97 217 S 2nd E ore X X X
98 248 S 3rd E ore X

99 280 S 3rd E ore X X
100 333 $ 2nd E ore X X X
101 389 S 2nd E ore X X
102 417 8 2nd E ore X
103 449 S 2nd E ore X X X
104 449 8 2nd E ore X X X
105 S US163 ore, tailings X X X
106 332 E Central ore X

_______ 107 249 § 3rd E ore X

108 395 E 3zd 8 ore X X
109 Unknown not surveyed

110 317 Meadowlark Lane ore X
111 539 E Central ore
112 665 E Central uncontaminated
113 585 E Highway wncontaminated

114 225 8 20d E tailings X X
115 332 N Creek Lane building materials, ore

116 349 N Creek Lane ore, building X X

materials

117 N Creek Lane (2nd lot fr N) ore X

118 . 497 Oakcrest Dr. building materials

119 496 Blue Mountain Dr. building materials, ore
120 380 Silverstone E building materials, ore X

121 Silverstone E building materials

122 Silverstone E (N of #432) ore X

123 264 Silverstone W ore
124 301 Silverstone W ore, building materials X X
125 401 Silverstone W building materials

126 548 Circle Dr. ore X

127 549 Circle Dr. building materials, ore
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Table 5. (Continued)

: . b
Criteris exceeded

Sample No. Property Address Contamination categorya Ra—-226 U-238 1060 m”
128 516 S Main ore X
129 148 Uranium Dr. ore X X
130 76 W 3gd S ore X X
131 51 % 3xd S ore
132 97 N 2nd W tailings, ore X
133 233 § 3zd E tailings X X
134 216 S 3rd E ore X X
135 196 S 2nd E ore
136 EGgG Area § ore X
137 600 N Main ore
138 281 E 3¢d § ore X X
139 365 S 2nd E ore X X
140 38 E 3x3 8 ore X
141 393 E 3xd 8 tailings X
142 N. side Cemetery Rd. ore
143 544 E Cemetery Rd. tailings X X
144 524 E Cemetery Rd. ore X
145 600 Cemetery Rd. tailings X X
146 Hill Access Rd. ore
147 299°E 4th S ore, tailings X X
148 464 S 2nd E ore X
149 448 § Main uncontaminated
150 416 § Main tailings, ore X X
151 196 W 3rd S ore X X
152 NE corner — end of ore

Cedar Lane

®Contamination categorized as follows:
Uncontaminated — gamma exposure rate, 226 concentration im soil and
87 concentration in soil within normal range of background.

Building materials — indication of artificially high gamma zxposvres emanat—
ing from building materials; likely contsmination with mill tailings.

Ore — hiih gamma levels associated with rxocks, visible ore, or soil samples
with 226Ra to 238y ratio <1.5.

Tailings — soil samples with 226Ra to 238y ratio greater than 1.5,

bCriteria:
26py - greater than 5 pCi/g above background in any soil sample
taken from property.
38y - greater than 75 pCi/g asbove backgroomd in any soil sample

taken frem property.
100 m?2 ~ gamms levels or soil samples indicate that either 226Ra criteria

or 2380 criteria exceeded over ap sres of 100 m? or
more.
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Table 6. Summary of contamination categories for
properties surveyed in or near Monticello, Utah

Category Number of properties
Not surveyed' 5
Uncontaminated 23
Contaminated 122
Source?
Probable tailings 19
Building materials 21
Ore 104
Typed
5 pCi/g 226Ra 86
>75 ptifg 23% 31
>100 m? area 44

8A single property may be counted in several categories,
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Table 7. Radiological characteristics of millsites near Monticello, Utah

Mean concentration from pile samples?

Miilsite Number 226Ra 238U Vapadium Copper
of samples {(pCi/g) (pCi/g) (ppm) (ppm)
Monticello East U pile 3 300 (59) 65 (51) 250 (110} 2500 (1100)
Monticello South U pile 3 310 (76) 41 (17) 540 (410) 1500 (780)
Dry Valley pile 4 67 (3.5) 63 (8.9) 1700 (610) 8.5 (0.4)
Monticello Upper V pile 4 430 (28)) 420 (530) 1800 (1000) 360 (120)
Monticello Lower V pile 3 460 (450) 100 (73) 3000 (2700) 350 (300)

AValues in parentheses are associated variability about the mean values at the lo
level.



Table 8. Elemental
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ratios for tailings piles at Monticello and

Dry Valley.
Mean Ratio

Millsite No. samples Ra/V Cu/V
Dry Valley 4 0.041 0.005
Monticello East U pile 3 1.30 12.9
Monticello South U pile 3 1.04 9,20
Monticello Lower V pile 3 0.131 0,176
Monticello Upper V pile 4 0.220 0.390
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Table 9. Probable soil samples originating from Dry Valley millsite?

Sample no. Ra/V Cu/V
14A 0.038 0.0041

41C 0.032 0.0026

53 0.060 0.005%0

54 0.035 0.0016

116 0.044 0.0091
124 0.051 0.0061

8Selections bhased on an assumed lower bound of 0.01 for the ratio
of Cua to V for Monticello millsite samples. Ratio of Ra to V is
shown only for referemce. No confidence level should be implied by
these selections.
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Table 10. Monticello properties believed to be in excess of
EPA (40 CFR 192) criteria®
Sample Property Contamination Millsite€©
number address . categoryb
10 32 Parkview Dr Building materials, M
ore
12 380 Abajo Pr Ore M
14 165 N 1st W Ore, tailings v
31 96 W 2nd N Ore M
41 286 S Main Ore o
42/43 296 S Main Ore M
49 480 S Main Ore, tailings: M
50 496 S Main Ore M
51 533 S Main Ore M
59 181 S Main Building materials, M
tailings
69 96 E 4th S Ore M
71 464 S 1st E Ore M
73 65 E 5th S Ore M
74 87 E 5th S Ore M
75 16 E 5th S Ore M
76 98 E 5th S Ore M
83 196 E 3xrd S Ore M
84 384 S 2nd E Ore M
8s 396 S 2nd E Ore M
86 164 E 4th S Ore M
87 148 E 4th § Ore M
88 433 S 1st E Ore M
91 265 E 1st S Ore M
92 273 E 1st S Ore, tailings M
93 80 S 3rd E Ore M
94 281 E 1st S Ore M
97 217 S 2nd E Ore M
99 280 § 3rd E Ore, tailings M
100 333 § 2nd E Ore M
101 389 S 2nd E Ore M
102 417 8§ 2nd E Ore M
103 449 S 2nd E Ore M
104 449 S 2pnd E Ore M
105 S U S 163 Ore, tailings M
108 395 E 3rd S Ore M
116 349 N Creek Lane Building materials, 1.

ore
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Table 10. Continued.

Sample Property Contsmination Millsite®

nmmber address categoryb
133 233 S 3rd E Tailings M
134 216 8 3rd E Ore M
135 196 S 2nd E Ozre M
136 EGgG Area ¢ Ore M
138 281 E 3xd S Ore M
139 365 S 2nd E Ore M
140 381 E 3rd 8 Ore M
141 393 E 34 § Tailings M
143 544 E Cemetery Rd Tailings M
145 600 Cemetary Rd Teilings M
147 292 E 4th § Ore, tailings M
150 416 S Maim Ore, tailings M

8The property is believed to have comcemtrations of 226R, in soil
greater then 5 pCif/g sbove background in the upper 15 cm layer (or >15
pCi/g in any 15 cm laver below the top 15 cm), and gamma radiation lev—
els or soil samples indicate that the 226Ra criteris is cxzceeded over am
area of 100 m% or more.

bContamination categories are as follows:

Building materials — indication of aztificially high gamma exposures
emanating from building materials; likely contamination with mill
tailings. Properties with building material involvement were
sutomatically inmcluded for fnrther comsideration.

Ore — high gamma levels associated with rocks, visible ore, or soil
samples with 226ga to 238y ration <1.5.

Teilings ~ soil samples with 226Ry to 238y ratio greater than
1.5.

®Mill categories
M - Sample taken on property had Cu/V ratio in excess of assumed lower
limit of 0.01, indicating that materisl was removed from Monticello
millsite.
W - sample taken on property had Cu/V ratio below assumed M lower
limit of 0.01, indicating that material had been takem frxom Dry
Valley millsite.
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Tabie 11. Properties in Monticello requiring indoor radioiogical
surveys before remedial action decisions can be made

Property no. - Address Millsite?
2 248 Silverstone W BM
6 333 Silverstone E BM, M
7 . 348 Silverstone E BM, M
9 465 OQakcrest Dr BM
15 65 N 1st W BM, M
16 65 S 2nd W BM, ¥
28 197 S Urapium Dr M
37 180 S Main BM, M
39 248 S Main BM, M
57 65 E 1st N BM, M
118 497 Oakcrest Dr BM, M
119 496 Blue Mountain Dr BM
120 380 Silverstone E BM, M
121 Silverstone E BM, M
124 301 Silverstone ¥ BM, IV
125 401 Silverstone W BM
127 549 Circle Dr BM
130 76 W 3rd S M
132 97 N 2nd W M
137 600 N Main M
144 524 E Cemetery Rd M

8BM -~ contaminated building materials, origin unknown.

W ~ Cu/V ratio indicates that contamination in soil may have come from
Dry Valley millsite.

M ~ Cu/V ratio indicates that contamination in soil may have come from
Monticello millsite.
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Table 12, Monticello properties reguiring additional investigation
based on EPA June 1984 surveys.

Property Number Address?
2 248 Silverstone W
6 333 Silverstone E
9 465 Oakcrest Drive
186 6585 2nd W
39 248 S Main
118 497 Oakcrest Drive
120 380 Silverstome E
125 401 Silverstone W
132 97 N 2nd W
144 524 E Cemetary Road

8Radon daughter concentratioms found to be between 0.01 and 0.04 WL.
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APPENDIX I

DRAFT REPORT OF BENDIX GAMMA SURVEY OF MONTICELLO
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Purnose and Scope

Gamma screening surveys of Monticello vicinity properties were conducted
during the sunmer of 1982 by Bendix Field Engineering Corporation (BFEC). The
purpose of the surveys was to provide further data that would be considered in
any decision to designate individual properties under the U.S. Department of
Energy (DOE) Formerly Utilized Sites Remedial Action Program (FUSRAP).
Properties selected for screening were those identified as "anomalous® by
previous EPA-sponsored mobile gamma scanning surveys performed in 1971 and
1980 {U.S. EPA, 1972, BFEC, 1982), and the procadures were designed to sub-
stantiate the results of those mobile surveys. Gamma screening surveys were
also performed on additional pruperties at the reguest of the property owners.

The first phase of the work consisted of a review of existing information, a
search of property records, and contact with individual property owners. The
sacond phase involved gamma-ray (exposure-rate) surveying of individual pro-.
perties with scintillometers and pressurized ionization chambers (PICs), and
collection and subsequent laboratory analysis for uranium and equivalent

~uranium of some soil, rock, and building material samples. The third phase

consisted of recording the information on sketch maps of each property and on
Gamma Survey Report forms, followed by inclusion of this material in a final
report.

A total of 114 properties were investigatad during the survey (for .jamma
screening survey locations, see Plate 1 in pocket, back inside cover). Of
this total, 98 were identified by the earlier mobile surveys (referred to
herein as the 1971 and 1980 surveys) and 16 were investigated at the request
of individual property owners. Of the 98 EPA-identified properties, ten wers
not surveyed because three were previously investigataed in detail by a 00€
contractor (Arix, 1980 and 1981), two could not be located, and five property
owners refused permission to survey. Gamma screening surveys were therafore
nerformed on a total of 104 properties; of these, 35 werz also sampled as part
of an ancillary study to investigate the problem of determining the outside
source of contamination (e.g., uranium ore or mill tailings, or vanadium
tailings). :

Historical Background

The mill adjacent to Monticello (see Plate 1) initiated processing in mid-1942
with vanadium as its only product. From 1343 to 1946, uranium and vanadium
were produced by the mill for the Manhattan tngineer District, and from 1948
to 1956, uranium and vanadium were preoduced for the U.S. Atomic Energy
Commission (AEC). From 1956 to 1960, the mill processed uranium only, for the
AEC. Operation of the mill was discontinued in 1960, and the mill tailings
ponds were initially stabilized in 1961 to prevent erosion of the radicactive
tailings. Further decontamination and stabilization took place in the
mid-1970s, Teaving the millsite in its current configuration.

Prior to the mid-1970s, radfioactive tailings were spread arcund the city of
Monticello, both by man and by natural means. Tailings appear to have been
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used as fill material, and as aggregats for mortar and cancrate, and to have
been carried from the millsite by wind and water erosion. Also, thers are
recent indications from Monticello residents that same of the Tow-level
radiocactive materials in the city of Monticello have come from sources other
tnan the Monticello millsite, e.g., other tailings and ore from nearby uranium
and vanadium mines. The 1971 and 1980 surveys mentioned above were conducted
to detgrmine the distribution of these low-level materials in the city of
Monticello.

The 1971 Survey investigated 494 structures and recorded 62 anomalies. The
1980 Survey investigated 810 structures and recorded 55 anomalies. Combined,
this represents 117 anomalies, 19 of which coincide, giving a net total of 98
properties identified as ancmalous. Available information is insufficient to
explain wny there is so little concurrence on anomalous properties Detween the
two surveys. We can only speculate that differences in measurement systams
and survey techniques as well as physical changes in properties during the 9
years between surveys are contributing factors. We were also unabla to
yncover the exact overlap between the 494 and 810 structures surveyed.

In June 1982, the DOE Formerly Utilized Sites Remedial Action Program (FUSRAP)
was given responsibility for all remedial actions associated with the
Manticello vicinity properties. At this time, FUSRAP does not have an
approved sat of criteria to be used when considering designation of a vicinity
nroperty under FUSRAP; therefore, for the purposes of this repart, we have
assumed that the LPA standards developed for the DOE Uranium Mill Tailings
Remedial Action Program (U.S. EPA, 1983) are applicable to FUSRAP.

FIELD OPERATIONS

Preliminary Activity

Following review of the 1971 and 1980 surveys, a property record search was
conducted on all properties identified as anomalous. This search identified
owership and, in some instances, the names of lessees or cccupants. However,
building construction datas could not be established in the San Juan County
Records office, and only a few construction dates were lacatad in the County
Assessors office. The city of Monticello issues building permits, but the
files are destroyed at the end of each calendar year to make room for the
coming year's permit activities.

Thus, to develop adeguate property ownership records, a combination Permit
Form/Questionnaire togather with a cover lettar and an addressed, stamped,
raturn envelope wers sent to each property owner (Appendix A). As the permit
forms werz returned, the project field leader contacted property owners and/or
tenants to arrange appointments for the surveys to be conducted.

Prigr to initiating the actual surveys, an informational meeting was held in
the San Juan County Courthouse with the San Juan County Commissioners, the
Mayor of Monticello, representatives of the Utah State Health Department, and
project leaders from DOE and Bendix. A press release explaining the puroose
and nature of the project was issued to the local press shortly after the
meeting (Appendix A).
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Gamma Screening

Prior to conducting the actual gamma survey at an individual property, a pre-
Timinary sketch map of that property was prepared. E£ach map showed the loca-
tions of fences, shrubs, gardens, driveways, sidewalks, and structures, as
well as floor plans and the grid network that was to be used while performing
both the indoor and outdoor surveys.

Two instruments were used for the surveying: pressurized jonfzation chambers
(PICs) and hand-held scintiliometers. The PICs were used to take measure-
ments (3-ft elevation) at some grid-line intersections; these measurements
were to be used later to correct the scintiliometer readings to true exposure-
rata values (see below). The scintillometers were used to take measursments
(3-ft elavation and on the surface) at all grid-line intersections. All
instruments were field-checked daily with radium check-sources ta ensure that
calibrations were stable, and weekly calibrations using a point-source geo-
metry ware performed at the laboratory.

The gamma readings were recorded on the preliminary sketch maps in the field.
The sketch maps were later drafted, and information from them and from field
notes was transferred to the Gamma Survey Report forms along with a photo of
gach property. The completed report form and sketch map for sach surveyed
property are contained in Appendix B. The following conventions were usaed to
present the PIC data and the uncorrected scintillometer data on the maps:

= 3-foot PIC reading (in true uR/hr values)

15 _ 3-foot scintillcmeter reading (in uncorrected uR/hr values)
1 surface scintillometer rz2ading

The average background exposure rate for the Monticello area is taken to be 15
uR/hr, based on work done under the authority of the Surplus Facilities
Management Program (Abramiuk, 1983).

The correction equation to convert scintillometer readings to true exposura
rate was derived by least-square fitting a straight line to 244 pcints repre-
senting both indoor and ocutdoor PIC/scintillcmeter data pairs for the
Monticello area (Figure 1). . The result is

scintillometer/ppos = 0.44 scintiliometer/ oo + 8.1 uR/hr

whers

#

scinti]]ometer/CORR true exposure rate in pR/hr

scintillometer/ = scintillometer readings in yR/hr

UNCORR

Note that the highest uncorrected scintillometer value used in this derjvation
was 80 uR/hr, so the correction equation becomes increasingly unreliable at
higher and higher values.
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Sampling

Supplemental to the original scope (gamma screening only) of the project, an
arbitrary number of surface samples wers taken from some of the properties to
explore the problem of determining the outside sourca of contamination. These
samples represented a variety of materials and a wide range of radicactivity,
and were used to investigate the possibility of using a radiometric signature
to distinguish residual uranium mill tailings from uranium ore or vanadium
mill tailings contamination originating at other sitaes. To this end, labora-
tory analyses were performed on 60 samples taken from 35 properties (see
locations on individual property sketch maps in Appendix 8) to determine
"chemical” uranium (U) and "equivalent" uranium (eU). The former was detsr-
mined by the fluorimetric or colorimetric method, as appropriate; the Jatter
was determined by gamma spectroscopy using either a sodium iodide or cermanium
detector and either the 1765-keV or the §09-keV Bi-214 peak, as appropriate.

Using results from the analyses, the ratio eU/U was calculatad for each sample
based upon the assumption that if the ratio is less than or approximately
equal to 1 then this sample probably contains uranium ore or vanadium tailings
in varying degrees of disequilibrium, and if the ratio is significantly
greater than 1, residual uranium mill tailings may be present.

SURVEY RESULTS

Gamma Screening

A total of 114 properties were investigatad, and gamma screening surveys were
performed on 104. The previous EPA-sponsored mobile surveys identified 38
properties as ancmalous of which two were not located, five property owners
refused permission to conduct surveys, and three were the subject of previous
radiologic and engineering assessments. In addition to the remaining 38
properties, 10 properties were surveyed upon request by the owners.

The compliete screening survey results for all properties investigated are
oresentad in Appendix B. 1In addition, Figures 2A through 2F are bar graphs
which illustrate and compara the corrected high inside gamma {[HIG), high
outside gamma (HO0G), and Tow outside gamma (LOG) readings for each property.

Table 1 lists each property by its screening survey number and gives a summary
of pertinent and specific information for each property, including the address
and the corrected values for the HOG, HIG, and LOG readings.

Table 2 provides an overall summary of survey results by listing properties by
number and land-use designation, according to whether or not true (currected)
exposura rates exceaded certain values tied directly or indirectly to EZPA
standards. The table also indicates the degree of need for further study in
order to designate these properties as part of FUSRAP, based upon the assump=
tions of EPA standards and the presence of residual uranium mill tailings from
the Monticello millsite.
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In Table 2, properties with HIG values of 35 yR/hr or greater are isolated
because they excesed the EPA exposure-rate standard of background [15 wR/hr for
the Monticello area (Abramiuk, 1983)1 plus 20 uR/hr. Properties with HOG
values of 20 uR/nr or greater are isolated based on a similar criterion
(background plus 3-5 uR/hr) found to be successful in identifying contaminated
lands under the Grand Junction Remedial Actiaon Program (M. Langner, BFEC,
personal communication, April 1983). However, the HOG exposure-rate criterion
should not be used to supplant the EPA radium-in-soil standard.

Sampiing

A compilation of results from spectral (eU) and chemical (U) analysis of the
60 samples taken from 35 of the properties is presented in Table 3. Also
included is the radium concentration for each sample based on the conversion
equation by George and Knight (1982):

%i Ra-226 = 0.3337 (wt-ppm el)

The eU/U ratios vary from 0.22 to 5.56, and, on the basis of the expectad
behavior of the ratie for uranium mill tailings versus uranium ore and
vanadium mill tailings, it is clear that two properties (100 and 104) contain
uranium tailings. (We can make the assumption that they are from the
Monticello millsite.) MNote that in Table 2 property 104 has been shown to
exceed the EPS& exposure-rata standard and property 100 is a “possible." If we
assume a cutoff value of the ratio to be 1.5 (not a statistically based
number) for the probahle presence of uranium mill tailings, then properties
39, 85, 85, 83, 95, and 102 fit that category (Table 3); from Table 2,
property 39 has been shown to exceed the EPA exposure-rate standard and the
five remaining properties are in the "possible" category. Several other
properties with higher uranium concentrations (e.g., 4, 43, 48, and 105)
clearly contain uranium ora and/or vanadium mill tailings.

The data in Tabla 3 indicate the distinct possibility of using the eU/U
approach to help determine the origin of contamination on individual
Monticello vicinity properties. Howaver, tne final discrimination procedure
would, of course, have to result from a mora thorough, systematic, and
statistical study than that presented above.

DISCUSSION AND CONCLUSIONS

Until a definitive study (see below) can be done to obtain a reliable method
ts determine the outside origin of radicactive materials on individual
properties at Monticello, we cannot make a firm recommendation that any of the
properties investigated here be designated (assuming EPA standards) under
FUSRAP. However, from Table 2, we can say that 15 properties are very good
candidates (especially 39 and 104, basad on sampling results); 50 more proger-
ties ara "possibles" and should be surveyed with in-situ radium measuring
instruments to facilitate direct comparison with the EPA radium-in-soil
standard. Of these 50 properties, at least 3 (85, 86, 88, 95, and 102) should
be investigated first because of the probable presence of uranium mill
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tailings. Finally, 39 properties, as shown in Table 2, are poor candidates
for designation, and further measurements should be given the lowest priority.

It is interesting albeit disconcerting that 9 of the 16 "requestad" properties
(none shown as anomalous in the 1971 and 1980 mobile surveys) have HOG
readings >20 uR/hr, and are therefore "possibles."” On the other hand, 39 of
the mobile survey anomalies could not be substantiatad. These facts bring
into question the practice of relying mainly on mobile scanning surveys to
identify individual properties for further on-site investigation.

The ancillary sampling study was by no means rigidly designed or statistically
based. The resuits are encouraging, though, that a definitive study could
lead to determination of criteria for distinguishing uranium mill tailings
from uranium ore or vanadium mill tailings. Such a study is proposed in
Appendix C. '
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Table 1. Gamma Screening Survey Data

Mobile Survey » b No. of
Survey Apomaly Number Survsy  Survey Property a - pR/hr {gorrecied) Sasples
Humber _ 197% 1980 Reguested Refused Classifigalion Address HIG  HOG  LOG Taken
i - 31 - -— R 333 Silverstone West i3 i5 iz 6
2 - 30 - - i 248 Silverstone West 25 27 12 0
3 - 22 - - R 32 Pinion Drive 18 20 13 0
b’ 45 24 - -- ] 32 Blue Mountain Drive 14 26 12 1
5 _— 32 -- - oL, B North end of Cedar Lane -- 7 13 g
5 - 29 _— - R 333 Silversione East 57 22 i3 1
7 - 27 - - R 348 Silverstons East 39 6 13 0
8 - 28 - _— OL, R fot #9 in Silverstoms  -- 24 12 0
Subdivision
g - 21 — - R 465 Oakorest Drive 28 23 11 0
i0 -- 25 - -- R 32 Parkvisw Drive 35 26 12 0
13 - 26 _— - OL, R 249 Blue Mountain Drive -- 15 13 8
12 - 47 - - R 380 &bajo Drive 14 20 i3 0
13 54 48 ~ - R 38t Abajo Drive 118 20 1% 0
14 5% - - - ] 165 North izt West 27 61 13 1
15 54 = = —= B 65 North 1st Hest 20 1913 0

8¢

40L = Open Lands; R = Resldential; C = Commercialj P = Publlc.

bHIG = High Inside Gamma; HOG = High Outside Gamwa; LOG = low Outside Gamma.



Table 1. Gamma Screening Survey Data {continued)

Mobile Survey No. of
Survey Anomaly Number Survey Survey Property BR/hr (ggccgg;gdk Sauples
HJQQQK___1QLl__1QﬁQ~_~B§ﬁJ§§L§ﬁ_B§£.§§Q«glﬁﬁﬁlil&ﬁLi_n__“g_m__ﬁJlf_ﬁﬁ______*_mﬂll.__u.i_~J£LL___~I§KQQ__~_
16 — 20 — 65 South 2nd Hest 48 92 13 1
17 ~— 45 - X R 149 West tst South - -— - ~-
18 R " - — R 180 West 3rd South 13 16 13 0
19 - 49 - - R 316 South 1st West L] 96 13 0
20 - 19 - - R 396 South 2nd West 13 14 13 0
21 61 - - - R 381 South 2nd West k3 25 13 1
22 57 - e - R 216 Uranium Drive 14 23 13 0
23 58 _— - - R 196 Uranium Drive 14 17 13 1
24 55 - - -- p B0 South 1st West 16 17 12 0
25 59 56 - -— R 516 Circle Drive L] 43 18 ]
26 — 58 -— - R 233 Uranium Dbrive 13 15 13 0
27¢ 60  -- - - - _— -- _— -
28 62 57 - - R 197 South Uranium 24 83 13 4]
29 56 - -— - OL, # 350 South 2nd West - 15 13 0
3Q 18 59 == X H 564 Circle Drive = = == ==

oL = Open Lands; R = Residential; C = Commercial; P = Public.

leG = High Inside Gamma; HOG = High Outside Gamma; LOG = Lou Outside Gauma.

®gnable to locate.

19



fable 1. Ganana Screening Survey Data {continued)

Mobiie Survsy b No, of
Survey Anomaly Number Survsy  Survey Property a uR/hr {gorreated) Szuplss
Humber 1974 1980  Requested Refused Classificalion Addragg HIG  HOG  LOG Taken
31 - 4o - - R 96 West 2nd North 15 25 13 0
32 52 -- - -- R 48 West 1st Nortn i5 16 13 0
33 11 - - - c 16 South Main 15 15 12 0
34 - 18 - - K 49 South 1st West 14 14 13 0
35 - 46 - -— c 80 South Main 35 16 12 0
36 - 5 - - c . 116 South Main 24 23 15 2
37 - 6 - - C 180 South Main 52 20 14 L
38 43 - - - R 16 West 2nd South 15 16 13 1]
39 — 7 - - c 248 South Main 39 65 12 1
40 -- 8 - -- oL, € 280 South Main - 63 13 0
By 12 - - - c 286 South Main 14 54 13 1
2 13 g9 -— - c 296 South Main 17 24 143 0
43 e 53 - - oL, ¢ 296 South Main - 87 13 i
by 1y — - - oL, R 364 South Main - 16 13 0
45 50 == - - 0L, R 80 West 4th South — 16 14 0

09

oL = Open Lands; R = Residential; C = Commercial; P = Public.

bH]G = High Inside Gamma; HOG = iligh Cutside Gauma; LOG = Low Outside Gamma.



Table 1. Gamma Screening Survey Data {continued)

Mobile Survey No. of
Survey Anomaly MNumber Survey  Survey Property uﬁ[hn_iggcngg&ggl___ Samples
ummwzwwwmmmmumw Address HIG __H0G _Log Taken
46 49 , oL, R 390 South Main - 16 14 0
§7 - 10 —— _— R 432 South Main 14 15 13 0
48 15 - - - R 464 South Main 66 360 13 1
49 16 - - - oL, R 480 South Main - 34 13 t]
50 17 11 - - R 496 South Main 17 76 1y 1
51 19 12 - - c 533 South Main 16 105 13 0
52 10 - - - oL, R 62 East 6th North - 15 13 6
53 8 - - - R 64’East 5th Nortn 14 fﬂ9 13 e
54 9 - - —= R 164 East 5th North 13 48 13 0
55 T -— - - i 432 North Main 14 15 13 (]
56 - 17 - - R 132 North Main 15 16 13 0
57 - 41 -~ - R 65 East 1st Nortn L 35 12 0
58 - 16 - — P 117 South Main 57 17 13 0
59° - 15 -- -- ¢ 181 South Main - e - -
60° 6 14 - - P 197_South Main ~= S -

19

3oL = Open Lands; R = Residential; C = Commeroclal; P = Public.

ban = High Inside Gamma; HOG = High Outside Gamma; LOG = Low Outside Gamma.

OProperty was surveyed and the Remedial &ction Englneerling Assessment completed prior to the 1982
sUIVEY.



Table 1. Ganmma Screening Survey Data {continued)

Mobile Survsey 5 No. of
Survey Anomaly Humber Survey  Survey Property o B/ {corrected) Samples
Nusber 1471 1980 Requested Refused Classifigation Address HIOG  HOG  LOG Taken
514 5 _— - - R 317 South Main 15 17 14 0
62 i1 — - - R 316 South 1st East 13 109 15 1
63 y - - - oL, R 323 South Main -- 16 14 0
64 3 - - -- R '333 South Main 13 16 12 0
&5 2 - - X OL, R 359 South Main - - - -
66 1 - - - R 417 South Main 15 16 13 0
67 - - X - R 48 East 4th South 14 17 13 0
68 - 13 - - R 449 South Main 14 17 j2 G
69 E1Y S— - - 8 96 East 4ih South 19 i 14 4
70 -- - X - R 432 South 1st East 16 20 14 0
71 - - ) -~ H 46% South ist East 18 39 12 i
72 - - X - B 493 South Main 15 16 13 g
13 _— _ X - R 65 East 5th South 19 21 i5 0
74 — - X - R 87 East 5th South 19 47 16 o
15 - - £ == i 16 _East 5th South 14 19 1% 2
a

OL = Open Lands; R = Resldential; € = Commercial; P = Publie,

bHIG = High Inside Gamma; 110G = High Outside (amwa; LOG = Low Ouiside Gauwma..



Table 1. Gamma Screeniny Survey Data {continued)

Mobile Survey b No. of
Survey Anomaly Numbep Survey  Survey Property uRZhr {corrected) ™  Samples
* Nugber 19711980  Requested Rafused Classification® Address HIG  HOG 106G Taken
‘16 -~ _— X - R 98 East Sth South 20 22 15 0
77 20 -- -- X R " 615 South Main - -— - --
78 -— 42 - - R 96 North 1st East 16 24 12 2
79 - - X - R 181 East fst South 16 28 14 1
8o 39 33 - X R 80 South 2nd East - — - -
81 _— 3 - - R 197 East 2ad South 16 22 13 0
82 - 52 - - R 197 East 3rd South - 17 202 13 2
83 - 35 - - R 196 East 3rd South 16 21 14 0
8Y 27 —-— - — OL, R 384 South 2nd East - 27 16 0
8s >28 36 — - R 396 South 2nd East - 145 14 1
86 51 - - - R 164 East 4th South 16 52 15 1
87 - - X - R 148 East 4th South 21 85 15 2
88 36B - - - R 433 South 1st East 20 43 16 i
89 - 43 - - R 164 East 1st Nortn 24 37 1y 0
90 21 - - - 0L, € 260 Fast Central - 1812 0

£y

40L = Open Lands; R = Residential; C = Commercial; P = Publie.

bHIG = High Inside Gammaj HOG = High Outside Gamma; LOG = Low Outside Gamma.



Table 1. famme Screening Survey Nata {continued)

Moblle Survey No. of

Survey Apomaly Number Survey  Survey Property a ugLng_iggcnggigqlﬁ__ Samples
Humbse 1971 1980  Requesied fBefused Clagsificailesn Address #1G #0104 Takan
51 38 - - - f 265 East ist South 15 21 13 2
92 37 _— .~ - oL, C 273 East 1st South 1h 18 1Y 1]
93 - - ¥ - C 80 South 3rd East 14 15 12 0
9y - - X - R 281 East 1st South 15 16 1y G
45 35 - -— - OL, R 137 South 2nd East -- 29 14 2
96° 22,42 38 - -- R 196 South 3rd East — S — --
97 34 - - - P 217 South 2nd East 16 25 16 0
93 23 - - - oL, R 248 South 3rd East - 25 15 3
99 -- 5% - -- f 280 South 3rd East 39 27 18 ]
100 33 37 - - c 333 South 2nd East 22 57 16 2
101 32 - - - ] 389 South 2nd East 16 59 20 0
102 33 55 - - R 417 South 2nd Bast 22 48 28 3
103 30 —_— -- - OL, ® 449 South 2nd East ~-- 131 20 2
104 29 - _— - A Y49 South 2nd East 37 149 20 6
105 — - % - oL, R South of milisite - 61 16 3

L on hill

%9

2oL = Opan Landsy; R = Residential; € = Commercial; P = Public.

bHIG = High Inside Gamma; HOG = liigh Outside lGamma; LOG = Low Outsids Gauna,

c?roperty was survseysd and the Remedial Action Engineering Assessment coupleted prior to tne 1982
aurvey.



Table 1. Gamma Screening Survey Data (continued)

Mobile Survey b No. of
Survey Apomaly Numbep Survey Survey Property a nRZhr (corregted) Samples
Number 1971 1980  Hequegted Refused Classiffcation Address HIG___HOG __ LOG Taken
106 24 - - - R 332 East Central 14 17 14 0
107 - 39 - - R 249 South 3rd East 17 2t 13 3
108 _— 50 - - C 395 East 3rd South 21 61 15 2
1090 - LYy - - R - -- - -- -
110 — - X - R 317 Meadowlark Lane 13 19 13 1
1 26 - - - oL, € 539 East Central - 16 13 0
112 25 - - — oL, C 665 East Central - 17 13 0
113 - ! X -— R 585 East Highway 15 17 15 0
114 == - X — R 229 South 2nd East 19 48 19 Q

]

0L = Open Lands; R = Reaidentiel; C = Commercial; P = Public.
bHIG = High Inside Gawmma; HOG = High Outside Gamma; LOG = Low Outside Gamma.

0Unable to locate..



Table 2.

Susmary of Gamma Screening Results {corrected vaiiues)

Total Properties and Survey Number{s)

Residuntlal Commercial Jotal
Exposure Hatad Residential Open Lands Commescial Open 1ands Public Properties
HIG > 35 ywR/hr 0 properties N/A { property: N/A } property; 2
and
HOG < 20 @/hr
Excaeds EPA standard of 86 + 20 pR/ne 35 58
Indoors; may not reguire further study,
HIG > 39 pR/hr 11 properties: N/A 2 propertivs: N/ A Q properiies 13
" and 6, 7,9, 10, 13, 37, 39
HOG > 20 JiR/he 16, 21, 43, 57,
Excoads ¢PA standard of 86 + 20 pR/be 99, 104
Indoors and possibly exceeds EPA radium
standard outdoors; may not require
fur ther study,
1116 < 35 pR/br
and
130G > 20 yR/hr 34 properties: 7 properties: b properties: 2 propsrties: | property; 50
Possibly uxceads EPA radium standard 2, 3, 4, 12, 14, 8, 49, 84, 95, 36, 41, 42, 40, 43 . 97
outdoors; further study required, 19, 22, 25, 238, 98, 103, 105 5§, 100, 108
33, 50, 53, 54,
62, 70, 11, 73,
74, 76, 78, 79,
81, 82, 83, 85,
g6, 87, 88, 89,
gy, 10y, 102,
107, 1447
MG < 35 uR/nr 24 proparites; 8 propuariies; 2 propurvies: 4 properfies: i progeriy: 59
and * 1, 15, 18, 20, 5, 1%, 29, 44, 35, 93 90, 92, iy, 24
100G < 20 j/hr 23, 26, 32, 34, 45, 46, 52, 63 ii12
furtner study 1o defermine if EPA 38, 47, 955, %6,
siandards are excseded is noi necessary 61, 54, 65, 67,
or of tow gpriorify, &8, 69, 72, 75,
94, 106, V10,
i3
Mot Surveyod 6 propartioes: 2 propurilus: 1 properiy; O propurties } property: 10
i, 27, 30, 80, 65, 17 59 60
96, 109 B o
JOIALS iilﬁ»gropari!esJ 15 17 12 6 4 il4

[+]
1915 = Jbgh 1nside Gawma; 1HOG = High Duyside Gamna,

99
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Table 3. Results of Sample Analysis

Gamma Spectroscopy Chemical

BFEC Analysis Analysis
Property Sample Ra et U el/u Sample
Number ~ Number (nCi/q)  (ppm) {ppm) (ratio) Matarial
4 MMR 909 9,583 28,972 42,000 0.59 rock
& 977 7 22 18 1.22 5011
14 308 8 232 281 0.83 gravel
16 807 5 458 501 0.91 sandbox
21 982 8 19 13 1.46 5011
23 976 81 242 336 0.72 -~ soil
36 978 49 146 136 1.07 mortar
985 - - 7 - brick
37 979 ~ 30 240 264 0.91 mortar
39 999 5 103 47 2.19 mortar and dirt
41 997 324 969 1,402 0.69  soil
43 Q93 7,430 22,230 22,570 0.98 soil
48 851 5,932 20,742 20,845 1.00 soil
__________ 50 993 659 1,973 1,250 1.07 soil
62 852 2 1,012 765 1.32 soil
69 958 2 7 3] 1.17 5011
957 2 7 5] 1.17 soil
873 3 9 3 1.07 spil
974 4 11 8 1.37 soi]
71 904 10 30 29 1.03 s01i]
75 208 7 20 14 1.43 soil
906 7 22 20 1.10 soil
78 983 276 319 352 0.96 soil
g4 3 9 9 1.00 soil
79 962 3 9 7 1.24 soil
82 980 10 30 25 1.20 sail
981 11 34 23 1.21 5011
85 972 29 86 51 1.69 sofl
36 984 264 791 4190 1.93 soil
87 888 99 297 267 1.11 s0il
296 75 225 191 1.18 soil
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Table 3. Results of Sample Analysis (continued)
Gamma Spectroscopy Chemical
BFEC Analysis Analysis
Property Sample Ra el ] el/uU Sample
Number Number (n€i/g)  (ppm) {nom) (ratio) Material
38 MMR 928 34 102 64 1.59 sotl
953 36 108 78 1.39 soil
360 15 44 47 0.94 soil
261 19 55 44 1.28 soil
31 969 24 27 0.89 soil
970 11 32 29 1.10 soil
95 951 19 55 23 2.39 s071
952 12 36 38 1.00 sqil
98 971 18 52 52 1.00 soil
100 986 61 183 133 1.38 soil
987 7,515 22,485 4,797 4.69 rock and soil
102 983 40 119 57 2.09 soil
103 963 228 680 673 1.01 soil
964 132 393 285 1.38 sail
104 954 1 3 3 1.00 soil
955 126 375 319 1.18 5011
965 149 443 340 1.30 soil
966 112 334 1,524 0.22 soil
967 419 1,252 225 5.56 soil
968 236 706 367 1.92 soil
105 990 2,514 7,522 7,060 1.08 soil
991 1,067 3,193 3,030 1.05 soil
992 3,032 9,073 9,160 0.99 soil
107 901 4 13 12 1.08 soil
902 11 29 20 1.45 soil
975 11 34 36 0.94 soil
108 388 74 222 © 235 0.94 soil
989 155 465 390 1.19 soil
110 903 23 17 1.35 soil




69

REFERENCES

Abramiuk, Nick, 1983, Background radiation study in Monticello site analysis
report: Bendix Field Engineering Corporation, Grand Junction, Colorado, in
preparation for the U.S. Department of Energy.

Arix, 1980, Engineering assessment and remedial action plan at the H.S.
Randall residences, nine North Third East Street,* Monticelle, Utan, 24 p.

Arix, 1981, Engineering assessment and remedial action plan at Montgomery
Wdards catalogue sales store (and the post office), aighteen North Main
Street,* Monticello, Utah, 26 p.

8endix Field Engineering Corporation, 1982, Utah surface gamma-ray scanner
survey: Grand Junction, Colorado, prepared for the U.5. Environmental
Protection Agency, Office of Radiation Programs, Las Vegas, BFEC-1982-7,
100 p.

George, D. C., and Knight, L., 1982, Field calibration facilities for
environmental measurement of radium, thorium, and potassium: Bendix Field
Engineering Carporation, Grand Junction, Colorado, U.S. Department of Energy
Raport GJ/TMC-01(82), 53 p.

U.S. Environmental Protection Agency, Office of Radiation Programs, Maticnal
Environmental Research Center, Las Vegas, 1972, Community summary report fcr
radiation surveys, Monticello, Utah: Lucius Pitkin, Inc., Grand Junction,
Colorado, prepared for the U.S. Atomic Energy Commissian, 18 p.

U.S. Environmental Protaction Agency, 1983, Standards for remedial actions at
inactive uranium processing sites (40 CFR Part 192), Federal Register, 5
January 1983.

~Monticallo street addresses were changed between oubdlication of the Arix
renorts and the 1982 screening survey.






71

Appendix A

SAMPLE COVER LETTER, PERMIT FORM/QUESTIONNAIRE,
AND PRESS RELEASE
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Pepartment cf Energy

FC. Zox 2257
Zeana Junczon. CO 31202-2867

Dear Zroperty Owner:

As vou mav Xnow, the Uaniced Staces Atomic Znerzy Commission opecatad i
Monricallio uranium mill from 1549 uncil shucdown in Januwary 19A0.
Stabilizasion of the 2ill tailings »siles was complaced ia 12362. Dismantliag
of zhe mill was completad {a 1964 and che ore stockpile areas wers

up during 1974=-1375.

9 the U.5. Department of Znergy (DOE) established the Surplus

=3

cleaned

In 197

Tacilitcies Management ZPrograwm o decommissioo DOE Facilicies surplus zo the
Tepartment's needs, o 2liminace potanrial hazards to public nealth znd oo
the euvirompent, and i1 possibla to permic other productive uses of :zhe
Facilicies zad/or property in the furura.

In cooperation with *he DOE and as part of this rewedial acricn affors, :he
J.3. Zavironmental Prosaction Agency (IPA) and representatives of Lo E:ah
Szata Jealth Departisent have conducted oraliminary survevs to detarmine 17
2ill tailings were used or transported £o any vicinicy propertices in
Mongicalls Your property has tencacively been Idantifliad asg having
alevatrald ~adioac:ive readings in comparison co zhe normal tackground
=adivactivity level in zhe Monticello area.

Tha purpusa of rzhis lacter is to oabrain your permission to conduzcl 2 ogamza
survay of ycur property =3 detarmine whecher rad-icactive matariasls, and
aspecially vranium mill =ailings deposics, ara in Zact oresenz. The suzvay
will be primarily looking for uranium mill tailings bur may alseo identiiy
sbiaess such as luminous—dial ipstruments, propane tanks, matrified wood ov
sone, and ore samples that aav have caused vour nroperty to be idemcifiaed
for iznclusion in che zamma survey efforz. Firehrick and some Srick aazd til
2ay also coutribute to 2levated r2adings due to the natural radicactivizy =

zha natarial used iz their aanufacture.

The yamma survey will be conducted v Jendixz Tleld Zaglaseriag Jorzoracion
{BFZL), ccatractor 2o the DOZ and dased in Grand Junctiom, Colatado. A
sermission and iaformacicn form granting she survey caiam {tVo persons)
aceass Lo your praperry is encleosad for vour sigastura. following ou
sizning and r=turaiag < the form, and its3 acceptance by DOE, 7ou will Gta
canraczad dirsctliy by che team’s superviscr for schedule irsangaments.
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-2 - June 7, 1932

While a minimuna need is curreatly identifiad for the collection of soil
and/or construction samples for assay, chis letter warrants thar 3FEC 7111
promptly repair, to the fullest axtent practicable, any areas disturhed by
digging, sampling or other work performed under the attached agreement.

Tour assistance in support of this effort to eliminara any potantial
radicactive hazard in your community is grzatly appraciataed. Should vou
have any questions, please contact oae of the followlag:

Utah State Health Devartment U.S. Department of Znerzv /(DOE)
Larry Andersen Uike Tucker

P.0. Box 2500 ?.0. Box 23547

Salt Laka Cicy, Utah 34110 Grand Junction, CO 81302

(801) 333~3021 (303) 242-3521, Ext. 3387

TS 322-9387

Sinceraly,

| T

Donald L. Curry
Director, Projegt Managemenc
Division

Znclosures
Peruission and laformacion Form
Return Zovelope
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Dear Property Owner:

To make this survey more convenient for you and to assist us in schedul-
ing survey personnel!, nlease compiete this Permission and Information form
and return it in the enclcsed stamped and addressed envelope.

Address and/or legal description of your property in Monticalio

Your telephone no.

Plaase indicata use of property (example: hcme, business, vacant lot,
rental property, etc.)

————————————

. Approximate date of original construction

Approximate date(s) of subsequent cbnstructicn

If rencal, leassee's name

L2assee’ s telephone no.

The survey usually takes about 2 hours to completa. Please indicate the
mOst convenient days and times for us to do the survey (axample: Mondays,
Wednesdays and Fridays from 2:15 gm to.5:00 pm). Praferred days

Prafarred times

Your comments

| hersby grant 0CE and its designees the right to enter ca my grogerty for
the purpose of conducting radiological survevs.

Your addrass

Qwner's Signature Date

Lesassee's Signaturs Data
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PRESS RELEASE ISSUED TO LCCAL PRESS FOLLOWING INFORMATIONAL MEETING

A radiological survey of the former uranium millsite and of a number of
private properties in Monticello, Utah, will be conducted during June by
personnel of the Bendix Field Engineering Corporation, it was jointly
announcad today by the Utan Department of Health and the U.S. Department of
Energy (DGE). : ‘ '

Bendix, operating contractor for DOE's Grand Junction (Colorado) Area Office,
will also award a contract to drill numerous shallow holes in the vicinity of
the former millsite. These assessment hales will allow scientists %o study
the natural background radiation of the Monticello area, the level of radia-
tion at the millsite, and the effects on groundwater from the uranium tailings
at the site,

Previous surveys conducted by state and federal agencies have identified about
90 properties in the Monticello area which may have levels of radiocactivity
which exceed normal background levels. Bendix personnel will be cantacting
oroperty owners in an attampt to further define the limits and extant of
opossible mill tailings located an these properties. The alevated radiation
levels may be caused by mill tailings, ore samples, or masonry construction
materials which typically emit a higher level of natural radicactivity. Some
other matarials which naturally emit higher levels of radiocactivity on occa-
sion include petrified wood or bones, fire brick, tile, and propane.

The purpase of the Monticello survey is to verify the presence or absance of
uranium mill tailings, and to determine the source of radiation on each prap-
arty. The Department of Energy will utilize the information to prenare a
basic cost estimate which will be submitted to Congress on which to base a
decision to fund possible future remedial action activities in the Monticello
area; and to determine the need for future surveys based on Environmental
Protection Agency (EPA) standards. EPA is scheduled to publish guidelines in
January 1983 establishing safe working levels and radiation exposurz limits to
reduce potential hazard to the public and to the environment.

-0~

Released by Utah Department of Health
6/3/82
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GAMMA SURVEY REPORTS AND MAPS

FOR MONTICELLO PROPERTIES






79

EXPLANATION OF NUMBERS USED ON GAMMA SURVEY REPORTS

The following categories are listed on the Gamma Survey Report form with the
appropriate numbers for each prcpertj. Refar to this listing for an
explanation of those numbers.

Property Classification

0. Vacant Lot

1. Single~Family Residence

2. Multi (<4) Family Residence
3. Multi {>4) Family Residence
4. Motel, Hotel, or Hospital

5. Single Business (in one unit)
6. Multiple Business Unit (connected)
7. School

3. Church

9. Other

Gamma Map

0. MNone

1. Completed

2. Occupant Refusal

3. No - Ask Qwner

4. Owner Refusal

5. Owner Refusal; Signed Refusal Form
6. No One To Contact

7. MNo - Bad Address

8. QOutside Only

9. Special Scheduling

10. Cther

Tailings Use

0. Nane
1. Under
2. Away

3. Under-Away
4, Possible
5. Unknown

Under: Gamma readings are 20 yR/hr or greater inside and/or within 10 feet of
‘habitable structure.

Away: Gamma readings ara 20 uR/hr or greater further than 10 feet from
habitable structure.
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GAMMA SURVEY REPORT

Qwner Mike Palmer Survay No. L -
' Event No 1980 oL 18717 -
Same : 333 Silveaer o
Cecupant Streer 333 Silvarstone
Property Gamma | Tailings Address WSSt
Classification Map - Use City/State Manticallo, Utah
County 9230 Juan
Type of Structure Material Data August 10, 1982
L. Basamani . Adobe Surveyors Dol & Z.3.
e Slab on Grade Hausa Trailer Metar No. C: 3229“ S ——
Craw! Sgacs Masonry o . -
Unknown X __ Non Masanry WG 13 1
Numbaer of Laveis Other R
HOG 13 13
Camments: Husband used to work in the mines
LoGg L2 10
and has since removed the ore samples.

Location HIG Living Recm

£lavated reading associatad with:

Number of PIC Readings Taken
inside Q... Qursice .0 __

Sqil Samptes Taken
Y2S .. No X Number 2

Sampia Numbsars

{Scintillomater readings taksn on a 10-foot grid unless otherwise indicated, and the

uncarrected readings are recordad on the gamma map.)
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GAMMA SURVEY REPORT

Qwrier G.0. Miller

Qccupant Same

Propaerty Gamma Tailings
Classification _..L Magp tUsa
T’xpé of Structura Material

—. Basement Adobe

Slab on Grads House Trailer

Crawt Space £_ Masonry

Unknown L. Non Masonry
Number of Levels 2 Qthaer

Commants: _opproximata date of origimal

construction is 1979.

Survey No. 2
Event No. 188030 1971 -

Strear _ 248 Silverstone
Address . J2SC
City/State Maonticello. Utah
County San.Juan
Date _August 3, 1982

Survayors _B.L. & E-B.

Metar No, ._C-3338-S

Cofrpciag ypre-ees iy
HIG Z5 38
HOG 27 42
LOG 12 10
Location HIG _ Bedroom

Brick or mortar

Elevated reading associated with:

in exterior wall, basement wall.

Numizer of PIC Readings Takan
Inside Qutside e

Soil Samples Takan

Yas Ne X 9

Numbar .

Sample Numpars

{Saintiliometer readings taken on a 10-foot grid uniess ctherwise indicated. and the
uncorrected readings are recordeq on the gamma man.)
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Qwner

Cesupant
Property
Classification
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GAMMA SURVEY REPORT

gonald Young Survey No. 3

Evant No. 1280 22 1971 -

Strest 32 _Pinion Drive

Gamma Tailings Address
Mag Usa _2 City/Stars Monticailo, Utan

County 340 Juan

.. Basement

X Craw! Spacs
Unknown
Number of Lavels

Comments:

Type of Structure Matarial Date August 10, 1989
Adobe Surveyors B.l. & LB
Slab on Grade House Trailer Metaer Mo. £.3360.5
% Masony e o
Nan Masonry HIG 18 22
Other
MOG 20 27
Backvard racentlv landscaped.
LOG 13 11

Location HMIG . Mastar 3edroom

Numizer of /1C Readings Taken

Elevated reading assosiated with:

wall.

Inside Quisice .0

Brick on aextarior

Soil Samplies Taken

Yas Ne X . Number 0

Sampia Numbers

(Scintillometar readings taken an a 10-foot grid unigss otherwisa indicated, and the

uncorracted readings are recorded on tha gamma map.)
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GAMMA SURVEY REPORT

David Adams

4

Qwnaer Survey No. ' -
Evant No. 1980 24 1371 43
Qceupant Same Stregr 32 Blue Mrn. Drive
Property Gamma Tailings Address :
Classification 1 Map Uss City/State Monticello, Utah
County S2n_Juan
Tvpe of Siructura Matarial Darg Sugust 3, 1987
Basament Adoba Surveyors D.T. & P.B.

X . Slab on Grade Housa Trailer Matar No. ngriiz-s S—
Crawi Space K __ Masonry N )
Unknown Non Masoniy HiG 14 4

Number of Levels 1 Qther
HOG 26 10
Comments: Ore sampls in the vard led to 900
LOG 12 10
microR/hr. reading.
Location MIG _22rage

Numbar of P
Inside

.- . . v - 1
Elevated reading associated with: . 22fd (rock collection)

C Reagdings Takan

Sail Sampias Takan

Yes mx

Sarripla Num

Quisids -
NG ........ Numiber L
MR lel]

ters

(Scintillomerer readings taken on 3 10-foot grid uniess otherwisa indicatsd. and the

uncorracted readings are recorded on the gamma mag.

}
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GAMMA SURVEY REPORT

Qwner Lex ®ro Corn,
Occupant Vacant Lot -
Property Gammasa Tailings
Classification _.0 Map .1 Use .2
Tyoe of Structurs Material
Basament Adobs
Siab on Grade Houss Trailer
Craw! Space Masanry
Lnknown Mon Masonry
NMumbaer of Lavels QOthaer

Comiments:

Survey No, 3.
Svent No. 1980 22 1971
Streat  NMorih o angd of
Address _Gadar Lane
City/ State Maonticello, Utan
Caounty San Juan
Dagg August 10, 1982
Surveyors L:.0: & P.3.
Mater Mg, (.3357.8
LMTRETRG JACOTIRSI s
G -
HoGg 17 20
LaG k3 12
Location HIG

Elevated reading associated with:

Numbar of 2{C Readings T‘ak%n
Inside Qurside ......

Soil Samples Taken
Y2S . No Y. Number Q..

Sample Numbars

(Scintitlorneter readings aken on 3 10-foot grid unless oiherwise indicared, and the
uncartectsd raadings are recarded o the gamma maga.)
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GAMMA SURVEY REPORT

Owner _Dave Kraaskop

Occupant . S33¢

Proparty Gamma Tailings
Ciassification ...L Map Use
Type of Structura Matarial
Basement Adote
L. Siab on Gradse Houss Trailer
Craw! Spacs £... Masonry
Unknown Non Masaonry
Number of Lavels __2 Other

Comments: Backvard has been uged as a dumping

place for broken bricks. Approximate date of

Survey No. .0

Eyent Mo, 1880 2% 1971 -

Street 333 Silverstone

Address EasT

City/State Monticsila. Utah

County San Juan

Date June 16, 1982
Surveyars ?-B._& rc
Meter No, b-‘35>7 .S

amaciad UncTRCIed

HIG 3L 119

HOG .22 11

LOG .13 12

Lacstion MG Den~Familv Room

original comnstructioun is 1978.

Elevated reading associated with: _Bfick and/or mortar

in firaplaca.

Number of PIC Readings Taken
insida .2 Quiside .2

Soil Samples Taken .
Yes X No....Number _i..

Sample Numbsrs LR 977

{Scintillometar readings taken on 3 10-foot grid uniess atherwiss indicarted. and tha
uncarreciad readings are recordad on the gamma Mao.)
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GAMMA SURVEY REPORT

Cwner Jg._arn Hansgan SUWE?V Na. 7
- Event No, 1980 27 1971 -
Qcoupant Straet 348 Silversrtone
Property Gamma Tailings Address __Zast
Classification _..L Map L Use City/Stats Mantigsilo, Utan
County S2n Juan
Type of Structure Matarial Dare _August 3, 1982
Basament Adobe Surveyors ode % £.C.
Slab on Grade Hause Trailer Meater Mo. 9 3557.8
X Craw! Space X Masoanry momaeed wreanTe
Unknown Non Masonry 51T 39 70
Number of Levels L Qther
Hag 46 85
Comments: _£Atio is under construction in the
LOG 13 11

backvard. Approximate date of original construc-

Location HIG _IwWwo Bedrooms and
tion is the summer of 1979. the Livingroom

Numbar of PIC Readings Taken
Ingide Quiside .2 .

Elevated rsading associated with: _3TIck and/or mortar

Seil Sampies Taken

in the exterior wall. Yes No X Number 0

Samuple Numbpers

{Scinrillometer readings taken on a 10-foot grid uniess otherwise indicated, and the
uncorrectad readings are racorded on the gamima mao.)
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GAMMA SURVEY REPORT

Buckley Jensen

Qwnar
Occupant Vacant Lot
Proparty Gamma Tailings
Classification 0 Map Use
Type of Structure Matarial
Basement Y- Y. I, .
Slab on Grade Houss Trailer
Crawl Space Masonry
Unknown Non Masgnry
Number of Lavsis Qther

Caomments:

Survey No. 8
Event No, 1980 23 1971 -

Street _LoC #9 Silverstone
Address _Subdivision
City/Stats Manticallo, Utan
County SanJuan

Data _July 14, 1982
Surveyors .G & P.8.
Maetar Mo, C_-353/.S |

carrecTea Cncorracisd

HIG -

HoG .24 37

Lo L2 10

Location HIG

Elavated reading associated witty:

Numbar of PIC Readings Taken
Inside Qutside

Soil Samples Taken
Yes . No ..X Numbsr 9.

Sample Numbears

{Scintiliometer readings taken on 3 10-foot grid uniess atherwise indicated, and the
uncorracied readings ars recorded on the gamma mag.)
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GAMMA SURVEY REPORT

Ownsr Robert Dav Survay Na. 9
Zyent No, 1380 21 1971 -
Qccupant .23 Strest 2035 Oakcrasc Drive
Property Gamma Tailings Address :
Ciassification 1 Map Uses .2 Cirv/State Monticello, Utah
County San Juan
Type of Structura Materia! Data August 5, 1982
X RBassment Adobe Surveyors D.T. -& Ez B.
Slab on Grade House Traiter Metar Mo, C.3338.5
X Carracrec Unicgrraciag
Crawi Spacs e Magonry R ,
Unkrown X_ Non Masonry Mg 28 45
Number of Lavals Other
: MOG 23 34
Comments: 11
LOG U
Lacation HiG Kitchen

Numbar of PIC Readings Takan
4

Inside Quisida
Elevatsd reading associatad with: _.BLick.wainscont and
Soil Sampies Taken
the brick and/or mortar in firemlace apnd axterior Yes. No X Number .0
wall. Sample Mumbers

(Secintillomater readings taken on 3 10-foct grid unless ctherwise indicatad, and the
uricarreciad readings are recorded on (Ne gamimia Man.)
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GAMMA SURVEY REPORT

Owner Julia Radd Survay No. 190
: Evant No. 1280 25 1971 -
Qccupant Street 32 Parkview Driva
Proparty ) Gamma Tailings 9 Addrass

City/ State Monticelle, Utah
County San_Juan

Typa of Struciurs Matsrial Date ASugust 5, 1982

P.B. & F.C.

Classification Map Usa

X

Basement Adobse Surveyers Ll
Slab on Grads s HMousa Trailer Matar No. “‘;ii’aj S I—
Crawl Space e MAASONIY i .
Unknown L Non Masonry MG 33 !
Number of Lavaels Other
HOG 26 40
Comments: Approximate date of original consrruc-
LOG 12 10

tion is 1980.

Location HIG lixingz.Room

Number of PIC Readings Taksn
ngid® b Quiside .1

Elavated reading associated with: ..Mottar and/or brick
Sail Samolss Taken
in extarior wall and the fireplace. Yes No .3.....Number _.Q....

Sample Numbers

(Scintillometer readings taken on 3 10-foot grid unless ethenwise indicated, and the
uncorrecied reaqings are recorded on the gamima mag.)



99

m3s.*o

N

PIC READINGS

L 4 et
e T
X
X z
w
o
s 4
N m
¥ o
- i D I+

GARDEN

| ER 3 )
iy u&aﬂ 0 A
P Yoany] T
ki & 1w
A illﬂ&ml. va
z e
zﬁ i —Ja.l
o LS
< i e
o~ [k A
ey
lig TS nﬁ
ﬂ” e "
i (B LBJ &
~
R

GRASS

el

%
ed
A

+
i

T
l G}
& 4

BASEMENT



100

GAMMA SURVEY REPORT

Cwenar _Reita $parks Survey No. 1
Zvenmt No. 1980 26 1971 -
Occupant ...y2cant Lot Streer 249 Rlus ¥ta. Drive
Property Gamma Tailings Address
Ciassification 9 o Map L. Use .2 City/State  Mgnticallo, Utan
County San Jduan
Typa of Structure Matarial Date ..2udv 30, 1932
e 3AS@ME@NT SRR ¥ 71 T Surveyors ..2.B. & F.C.
e D180 011 Grade e FlOUSS Trailer Mater No. _C.3337.5
Craw! Spacs Masanry Ciraied R
Unknown Non Masonry HIG i
Number of Lavels Other
Hag 13 15
Commeants:
LO0G 13 11
Locaticn HIG

Number of PIC Readings Taken
Insids Cursida

Elevated reading associatad with:

Seit Sampias Taken
Yes No A..,:}m Number “..,Q.‘W

Sampie Numbars

(Scintillometar readings (aken on 32 10-foat grid uniass ciharwisae indicatad. and the
uncorrectad regdings. are recordead on the gamima mag.)
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GAMMA SURVEY REPCORT

Cwner Robert Holden Survey No. 12
Event No. 1980 47 1971 -
Qecupant Same Sireat 380 Abaio Drive
Property Gamma Tailings Addrass
Classification .1 Map .1 use .0 City/State Menticailo, Utah
Coungy 930 Juan
Typa of Structure Matarial Date _August L1, 1982
Basemaernt Adobe Surveyors .D.T. & E.B.
Slab on Grade Housa Trailer Matar No. C 3360.5
el Crawt Space X Masornry e cresraene
Linknown . MNan Masonry HIG 14 13
Number of Lavels 1 Qther
’ HOG 20 28

Comments: __oamnle in zarage read over 5000.

LOG 13 12

Aporoximate date of original constructioun was

Location MIG . Family Room,
in the late forties. 3edroom and Living Roowm

Number of PIC Readings Taken
Inside Qursidas

Sievated reading associated with: Ore samplzs

Soil Samples Tekan
Y8 . N X Number 0.

Samaole Numobars

(Scinullometer resdings @kan on a 10-foot grid urless otherwise indicated, and e
uncarraciad readings are recordad on the gamma map.)
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GAMMA SURVEY REPCRT

Ownar Zola B. Holdem Survay Nao. 13
Every Ng. 1980 48 1971 49
Ocsupant None Strast 38l Abajo Drive
Sroperty 1 Gammia Tailings o Address .
Classification ——..... Mzg Use .2 City/State Monticetlo, Utan
COUHW San Juan
Typs of Structurs Matarial Data §u§ust i1, 1932
e BABEMMENT Adobe Surveyors C‘j f;og g Ml
Siab on Grade House Traier Meter Mo, %}mm ' e
- Crawl Spaca X Masonry 118 250
X . Unknown Non Masenry HIG
’Number of Levels Qther HOG 50 28
Comments: _family of miners and rock collectors.
: LOG 14 14
Approximate date of original construction was
Location HIG Den~Family Room

the late fifties. Rock wall led to 250 micro

R/br. reading. Numbar of PIC Readings Taken

Ingide Qutsida .0

Elevated reading associztad with:
Soil Samuples Token
3

Rock pillars led to 5000 micro R/hr. reading. Yag ... Na_%__ Number .0

Rock samples and ornamental rocks throughout Sample Numosrs

the area.

(Scintillometer readings aken on 2 10-foot grid unless ctherwisae inaicated, and the
uncerraciaed readings are recorded on the gamma maa.)
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GAMMA SURVEY REPORT

rarl Randall

Ownar
Cecupant Kevin Phillips
Property 1 Gamma 1 .Tailings
Classification - Map " Uss
Type of Structura Mazrsria
Basamaent Adaobe

Siab on Grade

i HOUSE Trailer

X... Craw! Spacs Masonry
Unknown Mon Masaonry
Number of Lavels _L Qthar
Comments:

Survey No. 1% ]
Evert No. 1880 - 1971 33
Stregr 02 Norta lst West
Address

City/ State Manticsilo, Utah

Counpv 320 Juan
’ August >, L9ysZl

Dats ey
Survayars — 7
Meter Ng, 222283
LTI WURCQITATIAD
HIG 27 MY
HOG 51 129
LOG 13 11

Location HIG . Hall in front
room near drivewav

Zinvated reading associated with:

Drivewaw

Number of AIC Readings Takan
inside ...0... Outside .. L___

Soil Sampies Taksn

Yes X, Na. Number .1

Samgie Numoars __ 2R 908

{Bcintiilometer readings taken on a 10-foot grid unless otherwise indicated, and the
uncorrecied readings ars recorded on the gamma map.)



107

A & = M3S 1Y
Ne—
A % 8 PIC READING
: Kl* S0
Dll‘rt; ROCK
9'-lVEVAy
@ O
BAmMMLE
is
N @ FuAGSIoNG
¥
T

Atz

0
00
l_ll_
<
2
L
[}
5 i
: o :
sueo D WOk i j
D Skop v
o 12 13 13
Z = 2
2 f% i3 % i2 SN R 3 T
IE) !
!
i
3 B iy ) iz
R 7#1 %. nL'z}. % w ™ |
15 K] Ly i
7 ‘ 7 I3 It} 4 18
:'i N B ] \



108

GAMMA SURVEY REPORT

Cwner Dale Black Survey Nao. 15 -
Event No. 198C -~ 1371 <
Qecupant Same Street 63 NOrta Lst West
Property Gamma L Tailings 9 Address :
Classification Mag Use City/State Monticallo, Utah
County $30Juan
Type of Structurs Matsrial Dats August 10. 1987
Basament Adobe Surveyors Dale. S Fa3.
vl Slab on Grade House Trailer Mater Mo, C.d200.5.
Craw! Space X _ Masonry Sacne Trisea
Unknown Non Masonry HIG 20 27
Number of Lavals L Cthear
' Hog .12 24
Commanms:
LG 13 12
Location HMIG . F2BELy Room

Elevatad raading associated with:

and/or mortar.

Foundation, brick

Quiside

Scil Samplas Taken

Y25 e

Sampla Numosrs

Ng ... Nuinber

Numbar of PIC Rsadings Taken
Inside e

0

(Scintillometer readings takan on a 10-foot grid untess otherwise indicaiad, and the
uncorrecisd readings are recorded on the gamima mag.)
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GAMMA SURVEY REPORT

‘Dow & Suzy Young

Comments; .APProXimate

Qwnar
Cecupant Same
Proparty L Gamma Tailings
Classification Map Use
Tyge of Structuras Matarial
Rasemant Adobe
ol 313D 00 Grada e Houss Trailer
Crawl Space e M3s0ONY
Unknown Mon Masonry
Numier of Lavsels 3 Other

date of original

conseruction was 1958.

Survay Na. 16
Event Mo, 1280 20 1871 -

Street _ 0o Sourh 2nd Wesc
Addrass :
City/Stata Morticailo. Utah

Cou San Juan
it August 4, 1982

Data ko
Surveyors 1?.1.. & B.F.
Matac Mo, 532005
Correcang dncarranss
MG 48 20
Hog 92 190
wog 13 12

Location HIG _Bedroom

Elavated reading associated with:

Sandbox, brick in

extarior wall, fireplace.

Numﬁar of PIC Readings Taken
Inside Outside

Soil Samplas Taks
Yes X No . Number L

Samgie Numbers TR 907

(Scintillomatar readings takan an a 10-foot grid uniess otherwiss indicated. and the’
uncorrectad readings are recorded on the gammsz mag.)
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GAMMA SURVEY REPORT

Owner Bill Francoum Survey No. 17
Byang No. 1980 %2 1971 -
Occupant Same Street L4y west [st aouth'
Property Gamma Tailings Address :
Classification L. Map ..2... Usa Clty/State  Monticstlo, Utah
County San Juan
Type of Structurg Materia Datg _°U8uST 0, 1982
Basemant Adobe Survayors
Slab on Grade Housa Trailar Metar No. o T
Crawi Spacs Masanry
Unknown Non Masonry HIG
"Number of Lavels Other
. . HOG
Camments: REFUSAL ~ Owner is 3 miner and knows
LOG
that there are ore samples ou the property.
Lecation HIG

Number of PIQ Raadings Takan
lngide Qursids

Elevated reading associated with:

Soil Sampias Taken

Yeg ... No Numbsr .

Sample Nuinbers

{Scintitlometer raadings taker on 2 10-foot grid uniess otherwisa indicated, and the’
uncorrscrad readings are racordad on the gamma map.)
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GAMMA SURVEY REPORT

Owner ‘Louise Jounes Survey No. 18
j Event No. 1980 2% 1371 -~
Qecupant >ame Street 120 Hass Axd Souach
Property Gamma . Tailings Address :
Classification L. Map __1_ Use .0 City/State Monticailo. Utah
County San Juan
Tvpe of Structurs Matarial Date _Jupe 25, 1987
Basemaent E— Y. T.1.7- Surveyers LEBLL& TG
i Slab on Grade House Trailer Meter No. %«‘32.39 S, e
Crawl Spaca Masonry
Unknown oo N Masonry : HIG L3, 12
Number of Lavels __ 2. QOther
‘ HOG 14 19
Commants: Owner told us that the shed in the
oG 13 10

backyard was moved from old mill site. APProximatg'
Location HIG Dmlﬂg room.

date of original construction was 1940.

Number of PIC Readings Taken
Inside . Qutside A

Blevated reading associated with:

Soil Samples Taken
Y¥as . No X Number Q..

Sample Numbaers

{Scintillometer readings taken on a 10-foot grid uniess otherwisa indicated, and the
uncorrected readings ara recordad on the gamma magp.)
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GAMMA SURVEY REPORT

Owner Howard Rogers Survey No. 19]_890 S ;
Event No. 2 b
Qccupant Michael Sheers Streat _oL© south Lst Wesc

Property Gamma ‘Tailings Address

Classification L Map Use 2 City/State  Monticello, Utah
, County San Juan
Type of Structura Material Date _3UiY 27, L9nZ
Basemem Adobe Surveyors v}j:’ ¥ 3’3'
Slab on Grade House Trailar Meter No. _2:32979
LIMTRGIed Uncarreciea

L. Crawl Space Masonry
Unknown . Nom Masonry HIG 14 12
Number of Lavels __1__ Cther

HOG 96 200
Comments: '
Lo 13 10
Location HIG _Bitchen
Numbar of P1IC Readings Taken
Inside Qutside 3
Elevated reading associated with: fard

Soil Samples Taken
Yes —— Mo _X_Number O

Sampie Numbers

(Scintillometer readings raken on a 10-foor grid untess otherwisa indicated, and the
uncorractad readings are recorded on the gamma map.}
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GAMMA SURVEY REPORT

Owner John Gardmer " Survey No. _20
Evant No. 1280 19 1971 -
Qccupant Same Streer _o26 Soutn 2nd West
Property Gamma Tailings Address — :
Classification 1 Map Use City/State Monticeilo, Utan
County SanJuan
Type of Structure Matagrial Data _Augu 198
Basement - Y. 71 7 Survevors D 1‘; .
X_. Slab on Grade House Trailer © Mster No. _G-3538.8

arroctes Jncarractad

Crawi Space Masonry
Unknown X Non Masonry HiG 13 11
Number of Lavels Other

Hog 1% 1a

Commuants:

Owner used to work in the mines and

had collected samples but has since removed them.

Location HiG _Living Room

Numbar of PIC Readings Taken
Inside . Qutside

Elevated reading associated with:

Sail Sampies Taken

Y88 . Mo 5 Number 0 ..

Samnis Mumbers

{Scintillometer readings taken on a2 10-foot grid unless otherwisea indicated, and the
uncorrected readings are recordad on the gamma map.)
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GAMMA SURVEY REPORT

Owner J.J. Steffen Survey Na. _ 2%
’ Event No. 1380 - 1971 &1
Occupant Same Strget _S5L Soutn 2nd West
- Property Gamma Tailings Addrass _— :
Classification 1 Map Usa City/State Monticaila, Utan
' County 220 Juan
Type of Structure Material PDate _Jugme 23, 1982
—X_ Basement e AdObe Surveyors F.C. _& P.3.
Slab on Grade House Trailer ' Meter No. 5233 27 -3 S—
X Crawi Spacs Masonry
Unknown £ Non Masonry Hig 43 30
Number of Levels _2 Qther .
’ ‘ HOG 25 39
Comments: 2pproximate’ date of original construc-
LOG 13 11

tion was 1948.

Location HiG 3asement

Numbar of PIC Readings Taken
Inside ... Qutside 3

- P . . p £ . .
Elevatad reading associated with: Yard and foundation

Soil Samples Taken
Yes X No .__ Number 1

Sample Numbers LR 982

(Scintillomatar readings taken an a 10-foot grid unless otherwise indicated, and the
uncorrectad raadings ara racorded on the gamma map.)
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GAMMA SURVEY REPORT

Qwner U.$.A. Forest Service Survey No. 22 .
Event No. 1880~ 1971 7/
Occupant Sue Wight Street 215 Uranium Drive
Property Gamma Tailings Address
Classification 1 Map Use 2 “City/State  Maaticsiio. Utan
County San Juan
Tvoe of Structure Mazrsrial ) Oate June 15, 1982
Basement Adobe Survevors f'*: B. _‘3‘ 1! B.
Siab on Grade House Trailer Mater No. . 0:3538.3
£ Crawl Spaca Masaonry e onearraea
Unknown i Non Masonry HiG __ 14 13
Number of Levels QOther :
HOG 23 14
Comments:
LOG 13 11
Location HIG __Store Room
Number of PIC Aeadings Taken
Inside Qutside =
Elevated reading associated with: fard

Soil Samples Takan

Yes e No £ Number‘._.g._u.

Sampie Numbpers

{Scintillomerer readings taken on a 10-feot grid uniess otherwise indicated. and the
uncorrected readings are recerded on the gamma map.)
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GAMMA SURVEY REPORT

Owner BIM Survey No. .23

Event No. 1280 - 1371 53
QOccupant Noue Street 196 Uranium Drive
Property Gamma ‘Tailings : Address «
Classification L Mag 1 Use City/Stata Monticeilo, Utan
County San Juan
Type of Structurs Matarial Date _June le, 1982
Sasement IR - ¥, [} T SUfVﬁYQfS 7.8., F.C., E~ 3: , &
Siab an Grade e HOUS® Trailer Meter No, _C:3533.5 & ©.3533.5
Crawl SQECQ Masanry rracea wncarraciad
Unknown £ Nen Masonry HIG 14 1z
Number of Lavels Other
' HOG L7 20
Commants: Approximate date of original con-

struction was 1948.

Location HIG .D20Etry

Numbar of PIC Readings Takan

Insid® ...l.. Qutside 3. _.

Elevated reading associated with: Yaxd

Seil Samoples Takan

MMR
Sample Mumbers )

976

Yes _ I No __...Number L

{Scintillometer readings takan on a 10-foot grid uniess stherwise indicated, and the
uncorrectad readings ara recorded on the gamma map.}
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GAMMA SURVEY REPORT

Owner 5L

Qeccupant Same ‘
Property . Gamma Tailings
Classification 2 » Map Use
Type of Structure Matarial
£ __ Basament Adobe
Siab on Grade House Trailer
X __ Crawi Space Masonry
Unknown X Non Masonry

Number of Lavels _..2 Other

Comments: _3LM office. Apvroximate dare of

orizinal construction was 1948. *0res samples

Survey No. _2% _
Event No. 1380 1871 53
Streer _ 280 South lst West
Address
City/Stata Monticetlo, Utah
Caunty San Juan
Dste _-une 13, 1982
Surveyors _2:3..F.C.,E.B., & M.3.
Mater No. _c:3237.5 & C.J3338.8
isorractan Uncorractsd
HIG %15 19
HOG 17 20
LOG 12 9
Location MIG __Basement

in basement led ro 35 micro R/hy reading.

Elevated reading associated with: Yard and basement.

Number of FIC Readings Taken

Inside

Qutside ...

Soil Samples Taken

Yes

Samole Numbers

Na ..:E..... Mumber 0

{Scintillometar readings taken on a 10-foot grid unless otherwise indicated, and the

uncorracted readings are recorded on the gamma mao.)
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GAMMA SURVEY REPORT

Graydon L. Marrin

Cwner Survey No. )
Event No. 198056 1971 39
Occupant Same Street 516 Circla Drive
Property Gamma Tailings Address :
Classification L Map Use City/State Monticallo, Utah
~ County 3anJuan
Type of Structure Materiaf Date _Augzust 11. 1087
Basement PRS- ¥. £ .- Surveyors 2.3, & F.C.
Slab on Grade e HoOUSE Trailer Mater No. _§:3337.5
X _ Crawi Space Masonry Sameees wnesereead
Unknown £ Non Masonry Hig L% 13
Number of Lavels _L Cther
HOG 43 30
Comments: . _Rock garden has a couple piecesg of
LOG 18 23
ore in it.
Location HIG _2atio
Number of PIC Readings Taken
Inside Qutside
Elevatad reading associated with: Foundation
Soil Samples Taken
Yes . No X Number O

Sampie Numbers

{Scintillometer readings taken on 2 10-{oot grid uniess otherwise indicated. and the

uncorrected readings are recorded on the gamma mao.)
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GAMMA SURVEY REPORT

Owner Nick Sandberz Survey No. _26
Svant No. 1980 38 1371 -
QOccupant Same Strase 245 Uranium Drive
Property Gamma Tailings , Addrass
lagsification 1 . Map iise City/State Muonticelio, Utan
County 2an Juan
Type of Structure Matariai Dats _June 15, 1982
Basement Adotie Surveyors _t:B. & F.C.
Siab on Grade House Trailer . Meter No. _£.3559.8
S Crawi Spacsa Masonry Carrectad T asesrer

Unknown b, Non Masonry HiG 12 22
Number of Laveis Other

HOG .13 14

Comments: __PProximate date of original

-

LoGg 13 1

construction was 1956.

Location MIG _Bathroom

Number of PIC Readings Taken
inside .. QuISIde i

Elevated reading associated with:
Soil Samples Taken
Ye$ e No I Number 0.

Sample Numbers

{Scintillometer readings taken on a 10-foot grid uniess otherwisea indicated, and the
uncorrectad readings arg recorded on the gamma mag.)

H
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GAMMA SURVEY REPORT

Cwnar
Qceupant
Property Gamma Tailings
Classification Map : Usa
Type of Structura . Matariai
Basemant Adobe
Slab on Grade Housa Trailer
Crawi Spacs Masonry
Unknown Nan Masonry
-Number of Laveis Cther
Comments: No nictura or descriprion -

ot locared.

2
Survey No. 27
SventNo, 1380 7 1871 zp
Straet
Addrass

City/ State Monticallo, Utan
County SanJuan
Date
Surveyors
Mater No.

Correcina JnsarTacten

HIG

HOG

L0G

Location HIG

Eievated reading associated with:

Number of PIC Readings Taken
Inside . Qutsida

Soil Samples Taken
Ye§ . NQ e Number

Samypie Numbars

(Scintillometer readings taken an a {0-foot grid uniess otherwise indicated. and the
uncorrected readings are recorded on the gamma man.)
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GAMMA SURVEY REPCRT

Qwnar BLM Survey No. 28 . .
Evert No. 1980 37 1971 52
Qccupant allen Ogden Streer _ 127 South Uranoium
Property L Gamma L Tailings Address Dr;ve
Ciassification Mag Use City/State Monticallo. Utan
Counw San Juan
Type of Strugture Matarial Date __ougust 11, 19827
Basemant Adobe Surveyors r.C. _cx P.B.
Slab on Grads House Traiier Meter No. _g‘“ ”1?37 S S
~—X . Crawi Spacs Masonry 2 7
Unknown X Non Masonry HIG 2 3
Number of Levels L. Other 83 170
HQOG
Commsnts: Lo 13 11
Kitcher
Location HIG cochen
Number of PIC Readings Taken
Insids .0 Qutside .0
Elevated rsading associated with: Yard

Soil Samples Taker
Yes ... No % _Number O .

Sampie Numbers

(Scintillomaeter readings taken on a 10-foot grid unlass otherwiss indicated. and the.
uncorreciad raadings are recorded on ths gamma man.)
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GAMMA SURVEY REPORT

Bennion Redd

CQwner
Qccupant Vacant Lot
Proparty Gamma Tailings
Classification 0 Map Uss
Tyge aof Structura Matarizl
Basament Adobe
Siab on Grads Housa Trailer
Crawl! Spacs Masonry
Unknown Nan Masonry
Number of Lavels Other

Cammants:

Survey Na. 29
Event No. 1880 - 1971 356

Strest 290 _South 2nd West
Addrass '
City/State Manticallo, Utah
County SanJuan
Dase August 9, 1982

Surveyors E-B.ﬁ& D.T.
Maeter Na. 9-3538.5
Carractea P rovoru=teey
HIG -
HOG .13 15
oG 13 11
N/A

Location HIG

Elavated reading associated with:

Number of PIC Readings Taken
Inside 0o Cutside ...

Soil Samples Taken
Y85 . No .S Number Q.

Sampla Numbers

{Scintillomestar raadings taken on a 10-foot grid uniess atherwige indicated, and the
uncorreciad readings are recordad on tha gamma map.)
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Owner ___ousan Jameson
Occupant ...52%e
Froperty Gamma Tailings
Classification L Map Use
Type of Structurs Mazterial
e 3AB@MENT BN, T}
e 3138 011 Grade e FOUSE Trailer
Crawi Spaca Masanry
Unknown Moarni Masornry

Qther

Number of Levalz

Cammants: REFUSAL

GAMMA SURVEY REPORT

Survay Mo, 30
Evant No. 1980 59 1971 13

Sireer 564 Circlz Drive

Address

City/State  Monticello, Utah

County 220 Juan

Dats Augusr.l2.,. 1982
Surveyors

Mazter No.

HTRETRG Uncosracsed

HIG

HOG

LOG

Locatinn HIG

Elevated reading associated with:

Number of PIC Readings Taken
Inside Qutside

Soil Samples Takan
Y25 e NO . Nuivier

Sampls Numbers

{Scintiilomater readings taken an a 10-foot grid uniess otherwise indicated. and tine
uncarreciad raadings arg recordsd on thg gamma mag.)
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GAMMA SURVEY REPORT

Owner - Devere Hall Survey No. 31
. Evant No. 1380 10 1871 _
""" Cecupant " Street _96 Wesr 2pd Norrh
Proparty Gamma Tailings Address
Classification L. Map 1. Use _2 City/State Monucelio, Utah
County San Juan

Type of Structure Matarial Date _July 29, 1982

Basement Adcbe Surveyors _2:3: & F.C.

Slab on Grade House Trailer Mater No. _2:3337.5
—%. Crawl Spacs —X_ Masonry s sneamased

Unknown Non Masonry HIG 135 15
Number of Lavels 1 Other
. HOG 25 39
Comments: _pproximate date of origi:nal

LOG 13 10
construction was 1952.
Location HIG Kicchen

Numbar of PIC Readings Taken
Insida _Q___ Qutside _2

Elevated reading associated with: Yard

Soil Sampies Taken
Yes . No _%_ Number _2

Sample Numbaers

{Scintillometer readings taken on a 10-foot grid uniess otherwiss indicated, and the
uncorrected readings are recorded on the gamma maop.}
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GAMMA SURVEY REPORT

Owner __ Ruel Randal Survey No. 32 ]
Event No, 1980 _— 1971 JZ
Ceeupant Same Street 43 WesC LSt North
Property L Gamma 1 Tailings 3 Address .
Classification Map : Use City/State Monticello, Utan
' County San Juan
Type of Structure Matarial Data Apouet 4. 1982
Basement Adobs Surveyors _ule S B0
Slab on Grade House Trailer Meter No. CM;S .‘58 - M
X Crawl Spacs — % Masonry i '
Unknown X Non Masonry HIG _.L3* L3
Number of Lavels 2. Cther
HOG 16 17
Comments: *Fireplace contained omne rock which
LOG 13 1l

lad to 180 micro R/hr reading. Approximate date

of original comstruction was 1946-47.

Loeation MG Eireplace, storage

Number of PIC Readings Taken

Inside Qutside

Elavated reading associated with: __Eireplace

Soil Samples Taken
Yes .. No X__ Number .S

Samole Numbers

{Scintiilometar readings taken on a 10-foot grid uniess otherwisa indicated, and the
uncorrected readings are recorded on the gamma mao.)
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GAMMA SURVEY REPORT

First Securicv Coumpany

Owner Survay No. 33
Event No. 1280 - 1371 11
Occupant Monticello 3ranch Straet T6 Souch Main
Property Gamma Tailings Address "
Classification 5 Map L Use City/State Monticeilo, Utah
County 24n Juan
Type of Structurs Matarial Date _Julv 13, 1982
3. Basemant Adote Surveyars _L:B. & D.S.
Siab on Grade House Trailer Mater No. _C:3360.5
Crawi Space £ Masonry i maf o
Unknown Non Masanry , HiG 13 15
Number of Laveis Other L
HOG 15 16
Commaents: Approximate date of original con- 0 ,

LOG

struction was November of 1974.

Location HiG _Biddle of lobby
rloor

Number of PIC Readings Taken
inside .0 Quiside _Q___

Elavated reading associatad with:

Soil Samples Taken
Yes . No X Number O

Samplie Numbers

(Scintilometer readings taken on a 10-foot grid uniess otherwise indicated. and the
uncorrected readings are recorded on the gamma map.)
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GAMMA SURVEY REPORT

Owner *Lex Pro Corp.
Occupant Lila Semadini
Property Gamma Tailings
Clagsification L © Map L Use
Type of Structure Martarial
Basement . Adobe
e Siab on Grade > Housa Trailer
, Crawi Spacs Masonry
Unknown Non Masonry
Nurmnber of Lavels Other

.

Commaents:

Neighbor used to bring home ora

samples.

Survey No. 34
Event No. 1980 18 1971 -
Straer 23 South lst West
Address
City/State Manticello, Utan

Data _ August 10, 1982
Surveyors Q-T. & £.B.
Meter No. ..0:3560.8S

Lorrected UntcarT setec

MG 12 14

HOG 1% 14

Log .12 11

Location HIG 3edroous

Elevated reading associated with:

Number of PIC Readings Taken
inside Qutsidge .0

Soil Sampies Takep ‘
Yes .. No X Number 0 __

Sampla Numbers

{Scintillomerer readings taken on a 10-foot grid unless otherwise indicatad, and the
uncarrected readings are recorded on the gamma map.)
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GAMMA SURVEY REPORT

Ownar __Redd Country Enterpris’e Survey No. 15
' ‘ : Event No. 1980 =° 1977 -~
Occupant Monticello Mercantile Co. Streer 00 _Soutn fain
Property P Gamma L " Tailings , Addrass

City/Stats Monticeilo, Utah
County SanJuan
Type of Structure Material Date Aagusc 5, L1982

Classification Map Use

Basement Adoba Surveyors Eala.l. 3Dl 5 3.7,
~X___ Slab on Grade Mouse Trailer Meter No. .. 3537 23 &u MC“-riéaSS- S
Crawl Spacs a———e. Masonry ’
Unknown Non Masonry HIG .18 A0
Number of Leveis _d. Qthar
HO 1A 18
Commaents: Multi lease G
LOG 12 8
Location HIG _2ainr shakasr bHaso
Filled wirh sand
Numper of PIC Readings Takan
Inside Qutside -~
Elavated reading associated with: Rarzal Sillsd wirh ,
‘ Soil Sampies Taken
sand {(paint shaker hage) Yes . No X Number _Q

Sample Numbers

{Scintillometer readings taken on 3 10-foot grid uniess otherwise indicated, and the
uncarracted raadings are recorded on tha gamma map.)
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GAMMA SURVEY REPORT

" Grayson Redd

, Owner
Qcecupant None
Property Gamma Tailings
fassification 8. Map .t Use .4
Type of Structure Matarial
Basement - Y. . 1
el 3lab on Grade e FiQUSE Trabier
Crawi Spacs . Masanry
Unknown Non Masonry

Number of Laveis L Cther

Comments: Mortar work done by local contractor

Survey No. 36
Event No. 18980 s 1971 .
Streat 118 Aguth Main
Address
City/State Monticatlo. Utah
County San_Juan
Date .Juna 17, 1987
Surveyors P.B. & T.C.
Metar No. ©-3337.3

‘Correctsd dncorrected
WG 2% 37
HOG .23 33
LoG 15 16

Location HiIG _Morrar and/or
brick ou axrerior walls

Elevated reading associated with: _ortar and/or

brick

Number of P1C Readings Taken
Inside .3 Qutside ]

Soil Samples Taksn
Yes X No . Number _2Z

Sampte Numbers TR 978

MMR 985

{Scintillometer raadings taken on 3 10-foot grid unless otherwise indicated, and the
uncorrectad readings are racordad on the gamma map.)
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GAMMA SURVEY REPORT

Grayson Redd

Qwner
Occupant .
Progerty _ Gamma Tailings
Classification 2 Map i Use L
Type of Structurse Matarial
Basement Adobe
Siab on Grads House Trailer
Crawi Spacs z Masonry
Unknown 1 Non Masonry
.Number of Levels Other

Commants: . Shructura hag dirs Floor, Zaszt wall

Asfhe ouly brick wall in hullding.

Survay No. 37
Evant NO. 1 980 9 1 971 -

Street 80 South Main
Address ; ‘
City/State Manticeilo, Utan
County S2nJuan
Date June 22, 1982
Survayors P.B. & F.

(@]

Meter No. 5«3559.5
Larracteq drrcrrected
HIG .32 100
HOG 20 23
LoGg _.1l& 13

location MIG Mortar and/or
brick on east wall

Elevated reading associated with: _Z0TLAT and/or brick

Number of PIC Readings Taken
inside .3 Qutsida .2

Scil Samples Taken
Yas .....}E_ Ng . Number _1

0
~1
)

Sample Numbers SR

{Scintiilometer readings taken on a 10-foot grid uniess otherwise indicated, and the
uncorrecied readings are regorded on the gamma map.)
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GAMMA SURVEY REPORT

Owner D. Adams
Occupant Same ,
Proparty 5 Gamma Tailings
Classification Map Use
Type of Structure Mazrarial
Basament Adobe
K Slab on Grade House Trailer
Crawi Space —X_ Masonry
Unknown X Naon Masonry
Number of Laveis 2. Other
Comments:

Survey No. 38 .
Svent No. 1980~ 1971 43
Straat “16 West Znd South
Address

City/State Monticeilo, Uran

County SanJuan
August 5, L98<

Date T ——
Surveyors _0iL. S L.B
Metar No. (j J30U. 5

L TRCD uncarrected

HIG 13 15

LOG 13 11

Location HiGg _Bedroon

Elevated reading associated with:

Numiber of PIC Readings Taken
inside Qutside

Soil Samoples Taken
Yas ... No .. K. Number Q...

Samgple Numbers

(Scintillometer readings taken on a 10-foot grid uniess otherwise indicatad. and the
uncorrecied readings area recorded on the gamma madp.)
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GAMMA SURVEY REPORT

Owner Milcon Nielson Survey No. 39 _
Zvent Mo. 1980 71971 =~
Qccupant Harold Mosher Street 243 South dain
Property 5 Gamma L Tailings L Address — :
Classification ... Map Use City/State Monticelio, Utan
County San Juan
Tyne of Structura Material Date _ooiy I7, 1982
—__ Basemem Adobe Surveyors _2.3.. & T.C.
Slab on Grade House Trailer Metar No. (:;"33'37 .3 e
Crawli Space e MasONITY .
Unknown Non Masonry HIG .32 z
Number of Lavels __2 Other
’ . HOG 53 130
Comments: Exterior wall by back door read 130
LOG 12 9

micro R/hr. Approximate date of original

Location HIG lBasamenr

coustruction was in the fifties.

Number of PIC Readings Taken
Inside .1 OQutside .2

d with: _Basement, shoo araa.

Zlevated reading associate
Soil Samples Takan
ves . X_ No . Number .1

Sampls Numbers _ TR 229

{Scintillometer readings taken on a 10-foot grid unless otherwise indicated, and the
uncorrected readings are recorded on the gamma mag.)
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GAMMA SURVEY REPORT

"Milcon Nielson

Owner
Ocsupant Vacanr_ Lot
Property Gamma Tailings
Classification 0 Map Use
Type of Structure Matarial

Basamasent BRI Yo (1«1

Siab on Grade . MOuSsE Trailer
Crawt Space Masonry
Unknown Non Masonry

Comments:

40
Survey No.
Event No. 1980 38 1271 -~
Street 280 South Main
Address

City/State * Monticetio, Utan

County SanJuan

Date _July 29, 1982

5

Surveyars P.B. & F.C.

Maeater No. C.3557.8

Garrected Uncarrecien
HiG -
HOG 63 125
LOG 13 10
Location HIG A

Elevated reading associated with: Lot

Number of PIC Readings Taken
Inside Quiside

Soit Samples Takan

Yes No . Number 9

Sample Mumbers

(Scintillomaerer readings taken on a 10-foot grid uniess otherwisa indicated, and the
uncorractad readings are recorded on the gamma mag.)
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GAMMA SURVEY REPORT

Cwnar ‘M" lton Nielson
Ccecupant
Property . Gamma Tailings
Classification __2 Map 1 Usa
Type of Structure Matarial
Basemant Adobe
. Slabon Grade House Trailer
Crawi Spacs Masonry
Unknown sl NOO Masonry
Number of Lavels .1 Cthar
Comments: Building beineg used for storace.

Survey No. 41
€vent No. 1980 - 1871 12

Street 286 Scurh Main
Addrass
City/State Monticeilq. Utah
County San Juan
Date July 28, 1982
Surveyors £2.B. & F.C.
Mater No. £:3357-8

worrectad LACHITACTA0
HiG 14 13
HOG sS4 103
Log 13 11

Location MIG _Work Shop

Elevated reading associated with: _Exterior walls or

foundation

Number of PIC Readings Takan
Inside Qurside

Soil Samples Taken
Yas 5. No __.. Number 1l ...

Sample Numbers __ 2R, 947

(Scintillometer readings taken on 2 10-foot grid uniess otherwise indicated. and the
uncorrectad readings are recorded on the gamma map.)
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GAMMA SURVEY REPORT

Milrom Nielsog

Cwner
Ceceuypant
Property Gamma Tailings
Classification _3 . Map L. Use 1
Type of Structure Mazerial

e 33SOMENt
e Slab on Grade
Crawi Spaca
Unknown
Number of Laveis L

- ]
Hause Trailer
—ton. Masonry
Non Masonry

Other

Comments:

Survey No. 42
Event No. 1880 9 1371 13
Strest QG4 Qe Mo g
Address
City/State Monticalic, Utan
Couney 3an Juan
Date Julv 28, 1982
Surveyors LE2.B. & F.C.
Meter Mo, .0:3537:9
Corractes «NEDrf ECted
HIG 17 21
HQG 24 37
LOG 13 1L
Loeation MG

Elevated reading associated with: Qfflce svace, and lot

Numbaer of PIC Readings Taken
inside _2 Qutside L

Soil Samples Taken
YES . Mo % Number .0

Sampie Numbers

{Scintillometer readings taken on a 10-foot grid uniess otherwise indicatad, and the
uncorractad readings are recorded on tha gamma map.j
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GAMMA SURVEY REPORT

Owner Milron Mislson Survey No. [

Event No. 128033 1971 49
QOccupant . Yacant lor Straet 296 _South Main
Property Gamma Tailings Address
Classification _.Q.. Map Jeee USe wi City/State Monticeiio, Utah
County S4an Juan
Tyve of Structure Matarial Date Julv 28, 1982
Basemant S Y. .1 .- Surveyors B3 &2
Siab on Grade s HOUSS Trailer Meter No. L£:3337-S
Crawt Space Masorniry i i
Unknrown MNon Masonry HIG
Number of Leveis .0 Other
HOG 37 180
Comments: :
LoG 13 10
Location MIG /2
Number of PIC Readings Taken
Inside Qutside .2
Elgvated reading associated with: Lot
Soil Sampies Taken
Yes X Mo Number _L
Sampie Numbpers ~MR 298

(Scintillomater readings taken on 3 10-foot grid uniess otherwise indicated. and the
uncorrected readings are recorded on the gamma map.)
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GAMMA SURVEY REPORT

. Doug Whipple

Owner
Property Gamma Tailings
Classification _0 Mag .l Use Qo
Tvpe of Structura Marerial
e Basement _ Adobe
Siab on Grade House Trailer
Crawl Spaca Masonry
Unknown e O Masonry

Nurmber of Lavais 0 Qtner

Comments: No.adignifipant alevarad readings

Survey No,
Event No.
Street
Addrass
City/State
County
Date
Surveyors
Meter No,

HiG
HOG

LOG

Location HIG

44
18980 ~ 13871 14
364 South Main

Monticaila, Utan
San Juan

July 30, 1082
P.3. & ¥.C.

¢-3557-%
pliYe e LACAITRCIeN
16 17
13 11
N/A

Zievated reading associated with:

Numbaer of PIC Readings Taken
Inside ... Cutside .2

Saoil Samples Taken

Y85 e

Samplie Numbers

No <. Mumber Q.

{Scintillometer readings taken on a 10-foot grid unless otherwisa indicated. and the
uncorrected readings are racorded on the gamma map.)
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GAMMA SURVEY REPORT

Owner R. Martinez

Qceupant Yacann. lor
Property Gamma Taiiings
Clasgification .0 Mao L. Use Q..
Type of Structurs Materiai

Basamaent Adobe

Stab on Grads House Trailer

Crawi Space Masonry

Unkrown Non Masonry

Number of Levels 2. Other

Commaents:

Survey No. 45
Syent No. 1880~ 1971 30
Street 30 West 4ch South
Address
City/State Monticeilo, Utan
County San Juan
Date August 19, 1282
Surveyors B3 & . T.0
Meter No. - J1337-3

Tirrectea Crarrected
HIG

HOG L6 18
LOG 14 13

Location KIG /&

Elevated reading associated with:

Mumber of PIC Readings Taken
Inside .0 Qutside O ___

Soil Samplies Taken
Yas Mo . Number 0

Samale Mumbers

(Scintillomaeater readings taken on 3 10-ioot grid unless otherwise indicated. and the
uncorracied readings are recorded on the gamma map.)



166

il
A

|

M. 8. 12

14l

A

e
.
¥ .uu.wum
w o
>
3
3 e

f’:% SHRUB.

A1
76

A

7
%

2 i

h S S
W de
¢ I

@ TREE
ﬁ] & TE!%L)ENE

|
i

4

T T
-4
5 a
< = % i<
s < R M
[~ 4
hoi
gy 2 rn S S S
& ]
S . S O SN L S OO X

U &

i vie
I 4
] "t



GAMMA SURVEY REPORT

Cwner Doug Whinple

Cccupant Yacant Lot
Property « Gamma Tailings
Classification ... Map .1l Use .0
Type of Structura Material

—— B3sEMEnt Adobe
e 310 O Grade . Housa Trailer

Crawl Spacs Masonry

Unknown Non Masonry
Number of Levels .2 Cther
Comments:

Survey No. 46
Svent No. 1380 - 1871 -9
Street 390 South Main
Address
City/State quticello. Utah
Caunty San Juan
Oate August 3, 1982
Suweyors P.B. & F.C.
Metar No. £:3357-8

T Larrsctea Jacarresien
HIG
HOG 16 18
LOG 14 : 13
Location HIG N/A

Elevated reading associated with:

Number of PIC Readings Taken
Inside .0 Qutside .0

Soil Samgiles Taken
Y2S mmre  NO B Numiber 0.

Sample Numbaers

{Scintillometer readings taken on a 10-foot grid uniess otherwise indicatsed, and the
uncorracted readings are recorded on the gamma maop.)
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GAMMA SURVEY REPORT

Hazel French

Owner
. Occupant Same :
Property Gamma . Tailings
Classification L Map _..1 Use Q.
Tvpe of Structure Material
Basamant —. Adobe
Slab on Grade encneeeee HOUSE Trailer
o Cr3WI Spacs Masonry
Unknown o MO Masonry

Number of Lavels _1____ Othar

Camments: _Aporoximate date of original

construction was 1940. Conditions too

windvy for PIC readines.

Survey No. 47
Event No. 1280 10 1871 -
Street 422 .South Main
Address
City/State Monticello, Utah
County San Juan
Date June 22, 1982
Survayors M.B.’& E.B.
Meter No, §:3360:S
IrrRcied Uncorracted
HIG 14 L4
HOG 13 15
oG .13 12
Location HiIG _Bedrocm

Elevated reading associated with:

Mumber of PIC Seadings Taken

Insida .0

Outside %

Soil Samplas Takan

Yes .

Sample Numbesrs

No X Number _0___

{Scintillometer readings taken on a 10-foot grid uniess otherwise indicated. and the

uncaorrected readings are racorded on the gamma map.)
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GAMMA SURVEY REPORT

Owner Clair Topance Survaey No. 438
Zvant No. 1980 - 1971 L3
Occupant Suya Mataen Streat 464 South Main
Property Gamma Tailings Address
Classification L. Map L. Use .2 City/Stata Monticailo, Utan
County San Juan
Type of Structure Waterial Cate August 4, 1982
Sasament X... Adobe Surveyors DR.L. &% E.3.
Siab on Grade House Trailer Meter Na. £:136Q:S
Crawl Spacs Masonry e somemeisd
X Unknown Non Masonry HiG 56 131
Number of Lavels __L Other
HOG 360 300

Comments: Yellaowish dier was fonnd {n the vacapr

LOG 13 12

lot to the west of the house. (Sample MMR 831)

Location Mig _Livingroom

Number of PIC Readings Taken
Inside .0 CQutside .0

Elevared reading associated with: Lok, Hallway

Sail Samples Taken
Yes X Ng o Number _L____

Sampie Numbers __ MR 851

{Scintillometer readings taken on a 10-foot grid uniess otherwisa inaicatad. and the
unicorracted raadings ara recorded on the gamma magp.)
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GAMMA SURVEY REPORT

Owner William Dal ron SUNQV NO. A‘g
Evart No. 1280 - 1871 la
QOecupant Vacant Lot Straet 480 South Main
Property Gamma Tailings Address :
Classification _.0 Map .l Use & City/State Monticalio, Utan
County San Juan
Tvpe of Structurs Matarial Date August 11, 1982
Basament e AdObE Surveyors D.T. & E.3.
X Slab on Grade e MOUSE Trailer Meter No. C ;;7"5.22* SRR
Crawi Space Masonry "
Unknown Non Masonry HiG
Number of Leveis _.0 Cthar
HOG 36 30
Comments:
LOG 13 0
Location HIG N/a
Number of PIC Readings Takan
Ingide 0. Qutside .0
Elevatad reading associated with: ...LOC

Soil Samples Taken

Yas

Sampie Numbers

No X__ Number 0

(Scintillometer readings taken on a {Q-foot grid uniess otherwise ingicated. and the
uncarracted readings are racorded on the gamma man.)
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GAMMA SURVEY REPORT

Owner __William Dalton Survey No. 30
) Event No. 1980 L1 1371 17
Cecupant Seme Streer 496 South Main
Property Gamma - Tailings Address
Classification _.L Map Use 2 City/Stata Monticailo, Utan
County SanJuan
Type of Structura Materiai : Date JIulw 20 15080
. Basement S——- ¥ 1.1 Surveyors E.l. & 2.B.
Siab on Grade ——. House Trailer Meter No. (:3227:5
Crawi Space X Masonry ! Carreated Jacarsecten
Unknown Non Masonry : HiG 17 20
Number of Leveis 2 Other :
HOG 76 135
Comments: Aporoximatas dare of orisipnal
LOG ‘14 13
ructi wag about 1943,
Location HIG Bedroom
Number of PIC Readings Taken
Inside .2 Cutside .2
Slevated reading associated with: _Jard=-pariine space
Soil Sampies Taken
Y€S$ B MNo . Number L
Sampie Numbers MR ae3

(Scintillometer readings aken on a 10-foct grid unless otherwise indicarad, and the
uncorracted readings are recorded on tha gamma map.)
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GAMMA SURVEY REPORT

Qwner ] R4l Dunaw
Qccupant J.B. Grain & Bean Plant
Property Gamma Tailings
Classification ... Map .l Use 2.
Type of Structure Matarial
Basement e A0
Siab on Grade e HOUSE Trailer
Crawi Spaca Masonry
X Unknown Non Masonry
Number of Laveis 2 . Qtner

Comments: Ussd £o be used ag the weligh
station for the mill. Aporoximate date of

original constructcion wag 194Q.

Survay No. 51
Event No. 1980 12 1971 LY

Street 533 South Main

Addrass

City/ State Monticeilo, Utah
County San_duan

Date Hugust 10, 1982
Surveyors [-C. & P.3. :
Metar No. C;3557 S

Larrecteg ]
MIG L8 18
LOG i3 11
Location HIG

Elevated reading

associated with: __Lot

Mumber of PIC Aeadings Taken
insids .0 Qutside _2

Soil Samples Takan
Yos . No_X_Number 0

Sample Numbers

(Scintillometer readings taken on a 10-foot grid uniess otherwisa indicated, and the
uncorrected readings arg recordad on the gamma map.)
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GAMMA SURVEY REPORT

Cwner _ David Christensen

Occupam Vacant Lot
Property Gamma Tailings
Ciassification .0 Map L. Use .2
Typa of Structura Material

Basement Adobe

Slab on Grade Housa Trailer

Crawl Space Masonry

Unknown Non Masonry
Number of Laveis o Other

Comments:

Survey No, 32
Syent No. 1380 - 1871 19
Street 22 _East Airh Nor=h
Address :
City/State Maonticetlo, Utan
County SanJuan
Date ASugust 10. 1982

Survevars L: ._% P.B.
Matar No. £:3337-S
warrecied Jdacarracied
HIG
HOG 15 16
Log 13 12

Location HIG N/A 2

Elavated reading associated with:

Number of PIC Readings Taken
Inside ...d.. Qutside Q. .

Soil Samples Takan
Yas ... No 3. Number .0 __

Sample Numbaers

(Scintitlomerar readings taken on a 10-foot grid unless otherwise indicated. and the
uncerrected readings are recorded on the gamma map.)
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GAMMA SURVEY REPORT

Qwner luan Naﬁqgn
Qccupant Qazal deaver.,
Froparry Gamma Tailings
Classification ..l Map ol US8 it
Type of Structure Materiai

Basemeant
e 31ab on Grade
sl Crawl Space

Number of Lavels _L___ Other

Adobe

House Trailer
e NASONPY
Unknown sl NO Masenry

Comments: _Prgviousg owger truc!

a _stock pile of ore by the fence on the =ast

side. Approximate dats of original

. Loeation MIG

Survey No.
Event No. 1280 ~ 1971 °©

S[reet 6"* Fast Sth North
Address . :
City/ Stata Monticeilo. Utan
County 34anJuan
Date 2ugust 2, 1982

Surveyors F‘C;f ?B
Meter No. ©.3357°5
CATRCtes JOCH eI
HIG 14 13
HOG 149 320
LOG 13 10

Bathroom, bedroom,
and livineroom

congtruction was 1953,

Elevated reading associated with: . Yard

Number of PIC Readings Takan
Insida Qurside

Soil Samples Taken
Y08 . No LI Number .0

Samole Numbers

{Scintillometar readings taken on 2 10-foot grid unfess otherwise indicared, and the
uncorrecied raadings are recorded an the gamma map.)
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GAMMA SURVEY REPORT

Owner Leland Alba

Cccupant ...52m8

Proparty Gamma Tailings
lassification L Map .l Use
Type of Structura Material

Survey No. 3%
Evart No. 1880 -~ 1971 9
Strear 104 East Scth Norih
Address
City/State  Monticaiio, Utah
County San Juan
Date A2ugust 3, 1982

. Basament —" I Surveyors gg f.g‘a "
. Slab ont Grads Houss Trailer Meter No. 2.2 :ﬁf ,: —
i Crawi Space Masonry ' 13 12
Unknown . Nt Masonry HiG z
Number of Lavels 1. Other 48 90
HOG .
Comments: LG 13 10
Lacation HIG Livingrocm, bath-
room, rwo bedrooms, Garags
Number of PIC Readings Taken
Inside _..0 Qurside _..0
Elevatad reading associated with: Yaxd

Soil Sampies Takan
Yes ... No _X_ Number 0

Sampie Numbers .

{Scintillometer readings aken on 3 10-foot grid unfess otherwise indicated, and the
uncorrecied readings are recorded on the gamma map.)
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GAMMA SURVEY REPORT

OQwnar Alan Roger
Occupant Same
Property ¢ Gamma Tailings
lassification L. Map Use 0.
Type of Structure Material
Basement s AdObe
e Slab on Grade e HOUSE Trailer
Crawi Space . Masonry
Unknown X

Number of Lavels 1. Other

Commaents:

Non Masonry

Aporoximare date of oriodimal

construction wag in rthe aipeteen €iftdias,

Survey No. 33
Event No. 1980 - 1971

Street 432 Nowrsh Main
Address
City/State Monticailo, Utan
County SanJuan
Date August 3. 1982
Surveyors D.T. & E.B.
Mater No. £:2238:3

HIG 14 14
HOG L5 16
LOG 13 11

Location HIG Bedroom

Slevated reading associated with:

Number of PIC Readings Taken
inside __0 Qutside 90

Soil Sampies Taken
¥YeS . No X _Number 2

Sample Numpers

¥

(Scintillometer readings taken on a 10-foot grid uniess otherwise indicared. and the
uncorrectad readings are recorded on the gamma map.)
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GAMMA SURVEY REPORT

‘David Chriscensen

Qwnar Survey No. 34
. Event No. 1980 17 1971 .
. Qccupant Beverly Nye : Street 132 Moreh Main
Proparty Gamma Tailings Address
Classification 1 Map Usa 0 City/State Monticello, Utah
: County 3San Juan
Type of Structure Material Date Augusrc 10, 1982
X Basement X . Adobs Surveyors 2.0, & P.B.
% __ Stab on Grade House Trailer . Meter No. C;igc_i.z-‘ 3 S—
Crawli Space Masonry T
Unknown MNon Masanry HIG 15 13
Numbaer of Laveis Other
HOG 15 17
Comments:
: LOG 13 12

Location HIG _Bedroom and

Bathroom

Number of PIC Readings Taken
Inside Qurside

Elavated reading associated with:

Soil Samples Taken

Yes . No X _ Numpger O

Sampie Numbers

{Scintillometer readings taken on 3 10-foot grid unless otherwise indicated, and tne
ungorreciad readings ara racorded. on the gamma map.)
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GAMMA SURVEY REPORT

Owner Rex. Jensan

Dccupamt __Jwelve tenapt families

Proparty Gamma Tailings

Classification .3 Map 1L Usa

Typa of Structure Material

Basament RS- Y. {7 ]

Slab on Grade e Mo usae Trailer
—. Crawl Space ——e. Masoary

Unknown ——. Non Masonry
Number of Lavels 2. Other

Comments: _12_unit apartment house.

Brick

facing. Aporoximate date of construction

was 1978.

Survey No. 37
Event No. 1380 41 1871 -
Streer 53 Easg lst MNorsh
Address
City/State Monticeilg, Utah

County $anJuan
Date July 30, 1982
SUNQ‘/Qfs D.T. & E.B.
Meter No. £:3358:8

arraciad Uncorracten
HIG _..bl 75
HOG 35 62
LoG .12 3

Location HiG _Along the brick-
work

Elevated reading associated with: _0rtar and/or

brick in exterior wall.

Numbaer of PIC Readings Taken
inside Qutside .

Sail Samples Takan
Yes . No .X__Number 0

Sample Numters

{Scintillometer readings taken an @ 10-foor grid uniess otherwise indicatad, and the
uncorrectad readings are recorded on the gamma map.)
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GAMMA SURVEY REPORT

Owner County Caourthause Survey No. 38_
. Event No. 1280 15 1871 -
Occupant Same Streer L1/ South Mein
Property Gamma Tailings Address
Classification .3 - Map . Use 2. City/State Monticeio, Urah
: County San Juan
Tyope of Structure Matariai Date June 29, 1982
—X%__ Basement Adobe Surveyors E.8..F8.C..2.8.,4.3.
Siab on Grade House Trailer - Mater No. c;a3558 :S & C-3557-S
% .. Crawi Space X.. Masonry e Hneoraced
Unknown Non Masonry KiG 37 110
Number of Lavels __3 Other ,
HOG 17 20

Commants: Approximate date of original construction

Log 13 10

is 1930. Additions were construcred between

1956 and 19648.

Lacation HIG ’Vault

Elavated reading associated with: ...MOXtar and/or

brick, and also ore sample.

Mumber of PIC Readings Taken
inside . I_... Quiside —Gu..

Soil Samples Taken
Y85 ... Mo X Number __0

Sampie Numbers

{Scintillomaeater readings taken on a 10-foot grid unless otherwise indicarad, and the

uncorrected readings are recorded on the gamma map.)
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GAMMA SURVEY REPORT

Qwner H. YOUHE
Occupant Moutgomery Ward Store
Property Gamma Tailings
Classification 3 Magp Uss
Type of Structure Matarial
B8asement Adobe
Siab on Grads House Trailer
Craw! Spacs Masonry
Unknown Mon Masonry
Number of Laveis Qther

Commasnts:

This event has been completely

surveyed and the Remedial Action Engineering

Assessment completed prior to the 1982 survey.

Survey No. 29
Bvent No, 1980 13 1971 -

Streer L8l .South. vain.

Addrass
City/State 'Monticailo, Utah

County 240 Juan
Dats

Survavyors
Matar No.

3.

i orreried

HIG

HOG

LOG

Locatien HIG

Elgvatad reading associated with:

Numbar of PIC Readings Taken
lnside Qutsida

Sqi] Samgles Taken
Y25 e NG . NUUITID T

Sample Mumbers

(Scintillometer readirigs taken on a 10-foot grid uniess otherwise indicated, and the
yncorraciad readings ars recorded on the gamma map.)
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GAMMA SURVEY REPORT

Owner H..Jounz Survey No. 60
: Svent No. 1980 14 1871 5
Qccupant U.S. Past Qffice Street 197 Scuth Main
Property Gamma Tailings Address : .
Classification .2 Map 10 Use City/State Moaticeilo, Utah
County San Juan
Type of Structura Matariai . Oate
Basement e Adoba - Surveyors
Slab on Grade s MO USE Trailer Moeter No. e o—
Crawi Space Masonry ‘
Unknown Non Masonry G
Number of Leveis Qther '
HQG
Comments: This event has been completely
LOG
surveyed and the Remedial Action Engineering
' Location HIG

Assessment completed prior cto the 1982 survey.

Numbar of PIC Readings Taken
Inside Qutside

Zievatad reading associated with:

'Soil Samples Taken
Y28 v NO e Number

Sample Numbers

(Scintillometer readings 1akan on a 10-foot grid uniess otherwise indicated. and the
uncorracted readings are recorded on the gamma map.)
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GAMMA SURVEY REPORT

Owner Brent & Rira Brvan Survay Nao, 61
Event No. 1980 ~ 1971 5
Qccupant __Same Strast oL/ South Main
Property Gammia Tailings Addrass
Classification 1. Mag b Use ... City/Statg Monticello, Utan
County 92n Juan
Tvpe of Structurs Mataris! Dats August 4, 1982
Basement Adobs Surveyors E.C. & P.B.
Siab on Grada Houss Trailer Meter No. $:3337-S _
X _. Crawl Space Masonry e proenes
Unknown . Mon Masonry HIG 15 13
Nurnbar of Laveis 1 Other
HOG 17 19
Comments: vacant lot, survev #63 is also shown
LOG 14 14

as pnart of this map. Avoroximate date of

Location HIG __Lwo bedrooms,
original construction was the earlv twentles. kKitchen, and Livingroom

Numbar of PIC Readings Taken
Insida Cuiside

Elavatad reading associated with:

Scil Samples Takan
Y25 e MG Fo Number Q...

Sample Numbars

{Scintillometar readings taken on a 10-foot grid unless otherwise indicatad, and the
uncorrected readings are recorded on the gamma map.)
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GAMMA SURVEY REPORT

Owneg‘ Eva Black
QOecupant Same
Property Gamma “ Taifings
Classification .1 Mag _.L Use .3
Tyoe of Structurs Mararial
X . Basemant i Adohe
Slab on Grade House Trailse
Crawl Sgpace Masonry

Unknown
Numbsr of Lavels

Noi Masenry

Other

Comments: Owner told us that her hushand and

son used to work in the mining business and on

occasion, used to park ore trucks arcund the

Survay No. .22

Sveng Nog. 1980 - 1971 4}
Street . J3LA.South lst Fase
Address
City/Stats Manticailo, Utai

Courty 227 .duan
Oate August 10, 1982
Surveygrs E.C. & D.B.

Mater No. G 323;1 2 Tresrratten
HIG k3 Lz
HOG 109 230
LOG 13 =

Location ?_‘HG . Bedroom and
Livingroom

house.

Elevated reading associated with: Yard

Number of PIC Readings Takan
Inside Qutsids

Soil Samoles Taken

Yes 2. Na Numbar

Sampla Numbers MMR, 232

(Scintillometer readings taken om 3 10-foot grid unigss otherwise indicated. and the
uncarrecied readings are recorded on the gamma map.)
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GAMMA SURVEY REPORT

Qwner 3rent. % . Rira Brvan Sarvey No. A3
Evan Na. 1980 - 1871 "
Qccupant Jacant.lor Sirzet _.323.8uth Main
Property Gamma Tailings Address
Classification Q.. Mag .2 Use ..0.. City/State Monticello. Utan
County San Juan
Type of Structurs Matsrigt Dats August 10, 1982
e B@SBMENT Adobe Surveyors F.C. & P.B,
e S12B 00 Grada House Trailar Meter No. $:3337-S
Craw! Space Masanry i Hremrmen
Unkrown Nan Masonry HIG
Number of Lavels Q0 . Other
HOG 16 19

Comments; See surzer.no.. Al for samma map,
: LOG 14 14

Location HIG _.N/4

Number of PIC Readings Taksn
Insids Q. Quiside .0

Elevated reading associated with:

Soil Samples Taken
Y% e No S Number 0

Sample Numbsars

{Scintillometer razadings takan on 2 10-foot grid unless ctherwise indicatad, and the
uncorraciad raadings are recordad on the gamma map.)
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GAMMA SURVEY REPORT

Owner Lerovy Romero Survey No. s
Evant No. 1980 - 1971 3
""" Cecupant Same Street 333 South Main
Property Gamma Tailings Address
Classification L ‘Mag Use City/Stats Monticsilo, Utan
. County San Juan
Typa of Structure Maztariai Date 11 1987
Sasement Adabe Surveyors _E:3. & D.T.
% __ Siabon Grads House Trailer Meter No. €.3560-.8 ——
Crawi Space Masonry ~
Unknown X Non Masonry HIG L3 11
Number of Leveis 1 Qther
HOG 16 18
Comments: __Rock in zarden read 180 micro R/hr.
LOG 12 io

Location HIG Bedroom, kitchen,
and livingroom

Numbaer of PIC Reddings Taken
Insida Qurside

Zlevated reading associated with: _Otre sample in rock

Soil Samples Taken
garden. Yes . No X Number Q.

Samopie Numbers

{Scinmillometer readings takan on a 10-feot grid uniess otherwise indicared, and the
uncorrected readings are recorded on the gamma mao.)
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GAMMA SURVEY REPORT

Owner Bill Francom ' Survey No. 23
. Event No. 1980 - 1371 »
Occupant ..._Sane : Street 339 South Main
Property ‘Gamma Tailings Address
Classification 0 ‘Map 3 Use City/State Monticello, Utah
: County San Juan
Typne of Structure Matsrial Date
Basement Adobe Surveyors
—— 31ab on Grade House Trailer Mater No. . e
Crawi Space Masonry
Unknown Non Masenry HIG
Number of Lavels Qther '
HOG
Comments: JEFUSAL - Owr;er is a miner and knows
. LoG
that there are ore samples on the property
Location HIG

(See MSS #17)

Number of PIC Readings Taken
Inside Qutside

Elavated reading associated with:

Soil Samples Taken
Y88 . NO . Number

Sampie Numbers

{Scintillometer readings taken on a 10-foot grid uniess otherwisa indicated, and the
uncorrected readings are recorded on the gamma map,)
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GAMMA SURVEY REPORT

Owner _.....Anita Freeman Survey No. .26
Evang No. 1980 - 1971 1
Occupant Same Strest 411 South Main
Froperty ) Gamma Tailings Address : :
Classification _..1 Map .1 Usa City/State Monticello, Utan
County San Juan
Type of Structurs Mategrial Dats Julv 15, 1982
X __ Basement Adobe Surveyors E:B.

Siab on Grade House Trailer Metar Mo, C iﬁi -8 S—
Crawl Spacs Masonry
Unknown X .. Mon Masonry HIG 13 16
Number of Levels 2 Qthar
HOG 16 19
Comments:
LOG 13 12

Location HiG _0tility room

Numbar of PIC Aeadings Taken .
Insids Qurside

Eievated raading associated with:

Soil Sampies Taken
Y88 . Mo Z.. Number ..l

Sample Numibers

(Scintillomater readings taken on a2 10-foct grid unless otherwise indicared, and the
uncorrecied raadings are recorded on the gamma map.)
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GAMMA SURVEY REPORT

Cwnar Marzueritn Pobiaemon
Qccupant Sanme
Praopaerty Gamma Tailings
Classification ...L.. Map b Usg 3w
Type of Structurs Marerial

S BEASEMENT
e 3135 011 Grade

Adobe
Housa Trailer

Crawi Space X... Masonry
Unknown f. Non Masonry
Number of Levals .2 Other

Commentg: _Approximate date of origimal

coustruction was 1940.

Separate garage On Dronerty.

Survey No. 87 __(Requestad)

Svent Ng, 1980 - 1971 =

Streer 48 East 4ch Souch

Address
City/Stats Monticailo, Utah

County 230 Juan
Date -uly 22, 1882

Surveyars D.T. & ]E:_B.
Mater No. C :3 560.3
Carmcreq RCATICIG
HIG 14 4
HOG 17 21
LOG 13 12

. [ bedroom
Locatin HIG _ UPPer badrc

Elgvated reading asscciated with: .. 200

Number of PIC Readings Taken
Insida Quisids _..L

Sail Samples Taken
Y25 . No % Number .0

Sampie Numbers

{Scimtillometer readings taker on 3 10-font grid unless otharwise indicated, and the
uncorreciad readings arg regordsd on the gamma mag.)
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GAMMA SURVEY REPORT

Cwner Robhert Bruyan

Cecupant Sdme

Property
Classification ..k

Tvaoe of Structure

MEE  doomn

X. Basement

Siab on Grade
Crawi Spacs

; Unknown
Numbss of Levels .2

Commeanis:

House Trailer

Non Masonry

Survay No.

Zvant Ne.
Street
Address
City/Stare
County
Date
Surveyors
Matar Mo,

Logasion HIG

68

1980 L3 1971 -

449 South Main

Manticzilo, Utan

San Juan
July 27, 1982
E.B. & D.T.
C+3560-8
Caeracied ureerretsa
14 14
17 20
12 8

Back door area

Elavated reading associared with:

Inside .2

YES e

Sampie Numbers

Numper of PIC Readings Taken

Qurside ...

Soil Sampies Taken
No X Number .2

(Scimuiilomater readings taken on a3 10-foot grid unfess ostherwisa indicated. and the
uncorreciad readings are recordad on the gamma map.)



209

. M3 g

N

Tramdgpansenyt  FENCELINE

Y
&

TRag
TN N

— . . \ = ¥
T | Dy |
x GARDEN % GARDEN
i 1 * & : n
«L [IPPPLEiws i
- - e . L 3t !
_____ ‘ P £ Al
£
!
{
T ﬁs L3 & "x
t R |
S v ' [{] ] 12 j- .‘-2
[T A I S r 4 O S B
# L
3T anidoon
T 2 # a oo ou &L 2
’ Cvinee | " % " 2] i
oo & ‘
| e 3 % .
® L o8 =
r !% - 3 s 3 ':‘:" D i a
]
~ x| yls  w CE
. . 3 | ' ’ : =
® 0 YOEERTL ¥ 10 4 BASEMENT
1
1 e~ * 2 # 5 # ®
,: ®
o 2 2 - b 2 ® %




GAMMA SURVEY REPCRT

QOwner . Jouz. ZPahrsan
Cecuygant ...S3Me
Property Gamma Tailings
Classification ..l Map Lo Usa 3.
Tyos of Structure Matariat
Basameans Adobe
Siab on Grada et HOUS@E Trailer
e Craw Space Masonry
Unknown Non Masonry
Number of Lavels .1 Other

Comments:

Mobile home is on uneven ground =

lots of fill dirt in back to the south and

southwest.

Aporoximate date of original

Survay Nao. .59

Buent No. 1980~ 1971 364
Streay J6 _East 4ch South
Adsdrass

City/Staze Manticalio, Utah
Counyy SanJuan
July 21, 1982

Dars

Survayors £.B. & D.T.

Matar No. C-3560-5

ComHcied SAcorrecTan
HIG 19 2
HCG 19 26
LOG ...l? 14
Location HIG .. Lkivingroom

construction was 1980.

Elevated reading associated with:

Number of PIC Readings Taken
Ingida Quisids

Soil Sampies Taken

Yes X Mo ... Numbaer 2

Sample Numbers 2R 9?'3
VMR 957
MMR a73
MMR 974

(Scimtitiometer readings taken on a 10-foot grid unisss atherwise indicated, and the
uncorresied readings sre recorded on the gamma mao.)
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GAMMA SURVEY REPORT

Qwinar Mike Pohraon
Qecupant Same
Propery Gamma Tailings

Classification L. M2 .l Usg .l

Typa of Struciurs Matarial
. Basaement Adobe
e 3120 0N Grads Howuse Trailer
B Crawit Spacs Masonry

RIS B[4 | <4 £ 20N 41

Number of Lavels b Other

Commants:

e NOTU Masonry

70 (Requasted)

Survey No.
Zvert Mo, 1280 ~ 1979 -
Strage 232 South lst East
Address
City/State Menticsllo, Utah
County 93fJuan
Date July 30, 1982
Surveyors D.T.-& E.B.
Meter No, £:3338.8S
carrected AACOMTERIES
HIG .8 19
HOG 20 23
LOG 14 13

Location HIG Jear firenlace

Elevated reading associated with:

Numbaer of FIC Readings Taken
Insida Qutside

Soil Samples Taken
Y25 .. NO X Number Q...

Sample Numbars

(Scintillomater readings taken an g 10-foot grid unless otherwise indicatea, and the
uncorreczad readings gra recorgad on e gamma mao. )
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GAMMA SURVEY REPCRT

Qwnar Lloyd Blake Survey No. L __(Requested)
Eyant Mo, 1380 - 1971 -
Oecupant Same Stragr 254 South lst rast
Sraperty * Gamima Tailings - . . - Address :
Classification ..L Magp Usa City/State Monticello, Utan
County San Juan
Tyns of Structure Mazerial Dats Julv 27, 1982
% .. Basement Adoba Survayers E.3. 8 D.T.
_ Slab an Grada House Trailer Mater Mo, £.33558.5
Crawt Space X .. Masonary Carrocten pyptsee
e UniRNIGWIR % Mon Masanry HIG 18 22
Number of Lavals 2 Qther
HOG 39 70
Camments: X PIC not operating sroperlvy
LOG 12 10

Location HIG _kivingroom (S.E. Corner)

Number of PIC Readings Takan
Insida Qutside Y.~

Elevated raading associatad with: fard

Sail Sampies Taken
Yoz X No ... Number L

Sampie Numbers MMR 904

(Scintillometer reagings taken on a 10-foot grid uniess otherwiss indicated, and the
uncorracied readings are racorded on the gamma map.)
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GAMMA SURVEY REPORT

Qwner Raymond Arhallao Survay No. /2 (Requesced)

Event No, 1880 -~ 1871 -

493 South Main

Qeccupant Sans Street
Praparty Gamma - Tailings Addrass
Classification b Map ko Use .0 City/State Monticsilo, Uzan
County =40 Juan
Type of Structure Matarial Datg August 2, 1982
. Basamant Adobe Survayors E.B. & D.T.
e 312D o Grade Housa Trailer ' Mater No. G '2558 ) :
..... e Crawd Space X.... Masoney romene unesrrd
% URtkrown e MO0 Masonry HIG 15 13
Numbsr of Lavels L Qrher
HOG 16 19
Cammants;
LOG 13 12

Location HiG Bedroon

Number of PIC Readings Taken
Inside Qutside

Elevated raading associated with:

Soil Samples Taken
YES . No X Number .0

Sample Numbers

(Scintillomstier readings taken oan 3 10-fgot grid uniess otharwiss indicated, and the
yncorrecied reagings arg recordad on the gamma ma.)
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GAMMA SURVEY REPORT

Juan Valdez

Owiner
Same
Qeocupam am
Broperty 1 Gamma Tailings 9
Classification Mag USE oeer
Type of Siructure Matsrial
Basement -V 1. '
Slab on Grade . Housa Trailer
Crawt Space Masonry
emeeeoene W FTRTIOWT Nor Masonry
Number of Levels .1 Other

Commemns:

Survey Mo, 73 (Reguested)
Evgng NO" 1980 -~ 197‘{ P,
Siregt 03 _Fast Sti South
Address
Ciw;’Sca:a Monticeile, Utah
County San Juan
Date July 26, 1982

Surveyors LB & D.T.
Mater Mo, £:3560.3
Carreata INEHTICTRG
HIG 19 25
HOG 21 29
Location HIG Bedroom and
‘ ?.iv1ngroom

Elevated reading associatag withi:

Numiber of PIC Readings Taken
Insida .0 Quiside .0

Soil Samoles Takan
Ya% . No . X_ Number D

Sample Numbars

(Scintillometer readings 1@ken on a 10-foot grid unless otharwisa indicated, and tha
uncorrectad readings are recordad on the gamma map.)
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GAMMA SURVEY REPORT

Qwner Emma Burrenfisld Survey No. J4__(Requested)
Evert No. 1280 - 1371 -
COcgupant Sage Stregr O/ _East 5th South
Praparty Gamma Tailings Address :
Classification ... MAEED b U39 b City/State Morticailo, Utah
County S0 Juan
Tyge af Structurs Matarial Dgte Suly 27, 1982
Basement IS, 1" Surveyors E. 3 . _& E.C.
. Slab on Grads il ttOUSE Trailer Meter No. C ’;3337,'5 nterresied
X... Crawl Space Masanry ) :';
Unknown Nan Masanry WG 19 i
Number of Lavels 1 Qther
HOG 47 88
Comments: a0proximate date of origzinal
LOG 16 17
coustruction was July of 1973,
Livingroom

Location HIG

Number of PIC Aeadings Taken
Insid® ol Quiside 2.

Slevated reading associated witt: . 23rd

Soil Samples Taken
Y88 i Mo X Number D ...

Sample Numbers

(Scintillomater readings taken on a 10-foot grid unlass otherwisa indicated. and the
uncorrecied readings ars recorded on the gamma mao.)



221

N #eeee

MSSIY

,"“q"ﬂx ]

CHICKEN ’
Loop ;
12

L
mkn

1
4

K

€t
afce

i 24

o

~1%
Mo Ty e

WASHER
@ REFRIGERATCR

7

f
oL
1 ui
w
A\"4
i o
W
z = (&
i
£y
g w
Q i
&
"
Rl

PIC READINGS
15
!



GAMMA SURVEY REPORT

Qwnar G. Arencio Survey No. 15 (Requested)
Same Event No. | %3‘?. - _1 ST AN
Qezunant . Streat 1A _Ffasr 3th Sogrh
Property Gamma Tailings Addrass
Classification ... Mag .l Use % City/State Monticailo, Utan
R County San Juan
Tvpe of Structurs Matarial Date August 3, 1987
Sasemant Adobe Surveyors 2ul..& E.B.
e $120 01 Grada e HOus® Trailar Matar Mo, £:3328.S
Crawl Sgaca Mas&mry TR ACOITECING
oo UIKTIGWRY . Nom Masonry HIG 16 17
Number of Levels 1. Other
HOG 19 25
Comiments:
LOG 15 15

Location HIG .. kivingroom

Numbaer of PIC Aaadings Taken

Inside ...0. Qutside 2

-

Elevated reading asseciated with: .2ard

Soii Samples Taken
Yes X NG . Numper _3

Sampis Numoears 20 02

ookt 204

(Seintillometer readings akan on a 10-foat grid uniess otherwise indicated, and the
uneortected readings are recorded on the gamima man.)
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APPENDIX II

DRAWINGS OF OONTAMINATED PROPERTIES
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Range

64-78 uR/h
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APPENDIX III

EPA SURVEY OF 21 PROPERTIES WITH POTENTIAL
MILL TAILINGS CONTAMINATION IN MONTICELLO
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EPA SURVEY OF POSSIBLE MILL TAILINGS CONTAMINATION IN
MONTICELLO, UTAH
JUNE, 1984.

INTRODUCTION

In June, 1984, a radiation survey of 21 buildings in Monticello, Utah,
was completed by the EPA Region VIII Radiation Programs Branch, assisted by
personnel from the O0ffice of Radiation Programs -~ Las Vegas Facility
(ORP-LVYF), the Region YIIY Field Investigation Team, and the Utah Department
of Hea¥th, The survey locations were suggested by the U.S. Department of
Energy (DOE), which had previously conducted extensive gamma radiation surveys
in the town. Prior arrangements to survey the properties were made by the
Southeastern Utah Health District. Interior radon and radon daughter
measurements were made in 19 of the 21 buildings, and interior gamma radiation
measurements were made in 10 of them not previously surveyed by DOE. Based on
the short-term {grab) sample results, none of the buildings surveyed by EPA
exhibited radon daughter concentrations (RDC's) in excess of 0.04 working
Tevels (WL}, 10 buildings had measurements on one or more levels exceeding
0.071 WL or 3 picocuries of radon {Rn-222) per liter of air (pCi/1), MNone of
the buildings had overall average exposure rates in excess of 20 microrentgens
per hour { uR/h, corrected) above the prevailing local background, and only
one building had an individual room with greater than 20 uR/h above
background. A summary of the results {s shown in Table 1.

BACKGROUND

-

Monticello has a population of 1200 and is located about 290 miles
southeast of Salt Lake City. It 1s the seat of San Juan County and, in area,
the largest county in Utah. It is also rich in mineral deposits, being
geologically an extension of the Colorado Plateau. Mining for radium,
vanadium, and uranium has been carried out here since the late 19th century,
In the early 1940°s, the Federal Government built a vanadium mill in
Monticello in order to assure a domestic source of this strategic metal. In
1947, the mill was acquired by the Atomic Enerqgy Commission {AEC) and
suhbsequently converted to uranium production -- a relatively simple matter
since both materials are found in the same ore. For this reason the mill
tailings from hoth processes were essentially identical, and both contained
radium and other radioactive materials as waste products. After the mill
itself was closed and dismantled fn 1960, the tailings were stabilized on the
site in four large piles. 1In additfon to the AEC operation, other mills of
varfous sizes and degrees of success have produced either uranium or vanadium
at several locations throughout San Juan County, some still in operation to
the present day. One of them produced vanadium {n the 1931-39 era, and is
located about 25 road miles north of Monticello in Dry Valley. Although this
mill was closed over forty years ago, a small quantity of tailings remained on
the site in an uncontrolled fashion until 1984, when the owner took steps to
consolidate and cover them at the request of the State,

Despite some efforts at control, uranium and vanadium mill tailings were
used for construction and fill material at various locations in Monticello.
Furthermore, areas near the AEC mill were subjected to windblown tailings from
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the piles before they were stabilized and covered. Several investigations by
EPA, DOL (successor agency to the AEC), and the State of Utah have identified
fairly well those properties with elevated levels of gamma radiation which may
have resulted from the presence of tailings. The DOE surveys of 1982-83
identified 147 Yocations of elevated gamma radiation levels., Subsequent work
identified 44 of those properties with gamma radiation levels or radon
concentrations in excess of EPA Standards for Remedial Actions at Inactive
Uranium Processing Sites (40 CFR 192), two of which have since been c¢leaned up
through an EPA Planned Removal Action. Of the remaining 103 properties, 39
showed evidence only of ore (as opposed to tailings), 24 were judged to be
uncontaminated, 15 have not heen classified, and 4 sites were not surveyed
because of the owners' unavailability or denial of access. The remaining 21
properties were surveyed for interior gamma radiatiom exposure rates and/or
radon/radon daughter concentrations as described below,

Because of the previous ownership of the mill by the AEC, DOE has
retained responsibility for the Monticello millsite and the tailings that
remain there. DOE also has the authority and responsibility to clean up
vicinity properties away from the millsite which have been contaminated by
waste products fdentified as originating from the AEC operation, and it has
adopted the EPA standards from 40 CFR 192, with minor modifications, as the
cleanup criteria which will be applied to the contaminated Monticello
properties, For properties contaminated with material originating from other
than the Monticello millsite, however, DOE has stated they have neithar the
authority nor the responsibility for remedial action. In these cases, cleanup
of the contamination may be carried out under the provisions of the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA,
“or Superfund) if certain requirements are met, and the responsibility for the
cieanup would be shared by EPA and the State. At the 21 sites where DOE did
not have adequate data to determine their eligibility for remedial action, EPA
Region VIII and the State of Utah cooperated in surveying these buildings,
some of which were suspected of having been contaminated by tailings from the
old Dry Valley mill,

SURVEY METHODS

As noted previously, DOE suggested 21 properties for this survey because
informatfon from previous surveys was inadeguate to determine whether these
properties exceeded the standards in 40 CFR 192, It was proposed that grab
samples for radon and radon daughters be taken in all of these buildings
according to the fnclusion procedures given in the Yicinity Properties
Management and Implementation Manual (VPMIM, UMTRA-DOE/AL-050601, June, 1984},
" which basically gives the following standardized conditions for the sampling:

~-  recent outside measurements of Rn-222 have not exceeded 2 pCi/l
-~ wind speeds in the area have not exceeded 10 mph for the preceding 4

hours
-- doors, windows, and openings fn the structure have been closed for

the preceding 12 hours
-~ ventilation systems which introduce ocutside afr into the structure

have not operated during the preceding 12 hours

In certain cases, all of these conditions could not be met, and those
exceptions are noted in Table 1 as well as on the fndividual data sheets in
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Apperdix A. The sampiing equipment was providzd jointly by EPA Region VIII
and tnhe ORP Las Vegas Facility (LVF)} and was operated according to LYF
Standard Operating Procedure #13, included here as Appendix B. At LVF, radon
measurements are calibrated by deemanation of National Bureau of Standards
(NBS) Reference Solutions of Ra-226, and are checked by periodic
intercomparisons coordinated by the Envirommental Measurements Laboratory of
the Department of Energy. Radon daughter measurements are calibrated through
alpha scintillation counting systems standardized with electroplated disk
alpha sources which have been compared to similar sources provided by the
NBS. Air volume measurements are compared to a wet test meter which is in
turn checked periodically with a VTaminar flow apparatus whose calibration is
traceadble to NRS. Radon daughter calibrations have been periodically verified
by intarcomparisons among several recognized national laboratories.

Bt 10 of the 21 buildings, only gamma radiation surveys of the exterior
and grounds of the property had been conducted previously by DOE, so indoor
gamma measurements were made by the EPA survey teams throughout these
build-ngs. Measurements were obtained with Ludlum model 19 scintilTometers
calibrated by the LVF, and the exposure rates indicated by the scintillometers
were sorrected to the exposure rate determined by a Reuter-Stokes model
RSS-111 pressurized ionization chamber through a linear regression of
comrpa-ative measurements at several selected exposure rates. The surveys were
cidu-ted in accordance with the inclusion procedures specified in the YPMIM,
ad the data are summarized in Table 1 Data for each individual site are
found “n Appendix A.

Sie visits were made by three survey teams during the period June 19-21,

1784, For those buildings that were occupied residences, every effort was

m:de to schedule the visit in the early morning hours before normal family
activitics would increase the household ventilation. Homeowners were
regquestec to keep the buildings tightly clesed during the preceding night, but
some exceptions were noted. Several of the homes were vacant, which
simplified the scheduling process. Commercial buildings were usually visited
in the morning as well, so measurements could be made prior to the start of
the business day. A1l scheduling arrangements were made by the District
Sanitarian for the Southeast Utah Health District, who resides in Monticello,
and his eftorts greatly increased the efficient utilization of the survey
teams. The weather was fair during the period of the survey, with only 1ight
to moderate breezes on i the mornings of June 19 and 20, and the barometric
pressure was stahla,

At the request of the State, integrated radon daughter measurements were

. made at all of the sites where electrical power was available. Radon Progeny

Integreting fampling Units (RPISU's), provided by LVYF, were fnstalled in 17
buildirgs during the site visits and were left to sample for a minimum of one
weelk., The REISU operating procedure is included {n Appendix B. One sampler
operated for anly 10 hours and a second for 56 hours, but the remaining
samplers operited for well over 100 hours. These RPSIU data generally agreed
with the grab sample data and the results for both are shown in Appendix A.
While a sinaqle integrated measurement is dnsufficient to include or exclude a
property. from ‘urther consideration, its agreement with the grab sample
measurements scrves to strengthen one's confidence in the validity of the
overall ra2sults, This expression of confidence 1s especially {mportant in the
summer months, when 1t may be difficult to obtain valid measurements due to
occupant-induced ventilation of the buildings.
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RESULTS

Twenty-one bufldings in Monticello were -suggested for radon and radon
daughter measurements by DOE, as the data previously acquired from gamma
radiation surveys were fnadequate to either include or exclude the buildings
from remedial action based on standards in 40 CFR 192. One owner {$119)
refused to allow access by the survey teams to his property, and one
building(#37) was judged insufficiently closed to allow radon or radon
daughter ‘measurements to be meaningful. Measurements were made fn the
remaining 19 buildings, although 3 of them may have been inadequately closed
for the required time bafore sampling., These were numbers 2, 16, and 118.
Measurements were made on the ground level of each building and on any levels
below grade. None of the buildings had hahitable levels above the ground
ficor. Duplicate samples for radon daughters were taken at each locatiom, and
the results averaged to estimate the RDC on a given level. Usually only one
dupiicate sample pair was taken on each level unless the building had only a
single hahitable level. 1In those cases, samples were usually taken at two
locztions. Because of equipment limitations, no duplicate radon samples were
taken.

None of the 19 buildings surveyed by EPA showed RDC levels greater than
0.04 WL based on the grab samples taken under ciosed conditions. This is the
Tevel used by DOE for inclusion of a property in the remedial action program,
as other studies have shown that this level is highly indicative of an annual
average RDC of greater than 0.02 WL, the maximum level permitted by 40 CFR
192, Ten of the 19 buildings surveyed had an ROC greater than 0.07 WL based
oni the grab samples, the Tevel below which DOE will exclude a particular
" property from further consideration for remedial action. These 10 buildings
are listed in Table 2 with the results of both grab sample and integrated
measurements, Eight of the remaining 9 buildings had neither gamma exposure
rates nor RDC's exceeding the inclusfon criterfa. The ainth building, a
single family residence, did not exceed the criterion for RDC but 4id have a
single room where the average exposure rate exceeded 20 uR/h above
background. These locations are listed in Table 3. Also included in Table 3
is Yocation #37, a commercial property in which no radon daughter measurements
were made because 1t could not be adequately closed, and in which the average
exposure rate did not exceed the inclusion criterion. As noted previously,
omly one of the 21 suggested buildings was not surveyed because the property
owner denied permission for access to the survey team. In November 1980, a
RPISU sample of 91,5 hours, taken in the living area of that house, {ndicated
0.05 Wi, Followup sampies in September and October of 1981 indicated 0.03 %L
in a closet and 0.4 WL in the craw) space., The latter samples were for
periods of 334.7 hours and 240.3 hours, respectively. There is as yet no
direct evidence of the presence of uranium mill tailings, so far as EPA is
aware,

CONCLUSIONS

OF the 21 buildings suggested for radon daughter measurements by DOE, 10
buildings had one or more floors with the RDC greater than 0,01 ¥L, as noted
in Table 2, According to the protocol in the YPMIM, these buildings should be
investigated further to determine the annual average ROC, and the source of
the contamination must be defined. Based on visual observation and
discussions with the homeowners, it is possihle that 8 of these 10 buildings
contain tailings from the Dry Valley millsite in the mortar of the exterior or
interior masonry.



325

The 10 buildings 1isted in Table 3 do not exceed any criterfa for radon
daughter concentrations, according to the measuyrements made by EPA, and only
one of them had gamma exposure rate greater than 20 uR/h above background. It
is recommended that these buildings be dropped from further consideration for
any remedial action, and that the property owners be so notified as soon as
possible. :

One building suggested by DOE was not surveyed by EPA because the owner
deniad the survey team permission for access. Inteqrated measurments made in
1080 and 1981, however, strongly suggest that the annual average RDC could
exceed 0,02 WL. I1f the 1983 exterior gamma radiation survey by the DOE
contractor provided any evidence of the presence of mill tailings, then some
additional consultation with the homeowner is probably indicated. The
homeowner was informed of the results by the District Sanitarian following the
'80-'81 tests, so unless futher action is contemplated, no further
notification would be required.
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TBLE 1, EPA RADON/NADOM DAUGHTER SURYEY, MONTI
JUNE 19-21, 1984

CELLO, UTsH,

LOCATION AYERAGE €XPOSURE RATE RADON DAYGHTER RADOH HLR
# DESCRIPTION !uncorr‘., 4R/} {core, , UR/h)ve CONCEMTRAT I OM {pCi/1} (%}
2 Singls family, bi-Tave?, upstairs T 13« 0.0017 2.0
masonry {Hote 1} . downstairs jon 16 0.015 1.8 3
oversld i 15 0.0084 2.9 e
& Single famity, bi-Teval, upsteirs 15% 15+ 0.010 2.1 50
MASORrY downstairs 19* 16% 0.0093 3.0 n
averall 17 16% 0.0096 2.6 37
7 Single family, ranch family room {rear} --. 0,000 1.0 2
crawl space, masonry 1i¥ing room [front) --- 0.0028 0.76 37
overail 18% 16* 0.0024 0.88 7
9 Single family, rench, basamant 4% 14* 06.013 3.3 338
basement, partial masonry ‘ tving room 23# 1A 0.0068 3.9 17
overall 19+ 6% 0,0099 3.6 28
15 Single family, ranch, 19ving room {front) --. --- 0,0054 1.0 53
s1ab-on-grade, masonry family room {rear} .. - 0.0056 0.94 §0
overail 16% 15% 0.0055 0.97 57
16 Single famiiy, ranch, bedroos L Fad 27« 0.016 3.4 46
slab-on-grade, nasonry overaitl 22* ge R -
{converted duplex} (Note 2}
28 Single family, cottage, 1iving room - -—- 0.0040 1.2 33
crawl space, wood frame bedroom -—- —ea 0.0035 1a 32
oyerall 15% 15% 0.0038 1.2 3
37 Commercisy buflding, used ovarald ?5* 15 Ho radon/dayghter measyrments
for Tumber storege, over- made, as the building 15 {nher-
head door fit poorly ently well-ventdlated,
39 Commercial building, adobe basement 14# 14* 0.018 4.3 38
construction, basement work areg 16% j5* 0.015 3.3 46
overall 15> 15 0.015 3.5 44

(Yo JV< Y o o]
o

G

9ze



LOCATION AVERAGE EXPOSURE RATE RADCN DAUGHTER RADON WLR

[ DESCRIPTION {uncorr., uR/h) l(corr,, uR/h)**  CONCENTRATLION {pCi/1) (%)
§7  Apartment house, 12 units, apartment #5 19* 16* 0.0033 0.40 83
crawl space, 2-story, apartment #9 19% 16% 0.0051 NY -
wood-frame, brick venser ) {both gnd, floor) --- 16%
118 Single family, ranch, upstairs 24 18 0.0034 1.7 19
finished basement (Note 3) downstairs 16 15 0.010 0.83 NY
overall 20 16 0.0067 1.3 52
- 119 Single family residence Owner refused permissfon for radon
survey; RPISU data from 1980-1981
available, )
120 Single family, ranch, upstairs 28 20 0.0069 2.2 43
fintshed basement, downstatrs 23 18 0.030 7.1 ki
overall 26 19 0.018 _4.6 39
121 Stngle family, ranch, with upstatrs 13 25 0.0011 0.20 56
partially-finished basement downstairs 19 16 0.0095 2.7 35
. overall 30 2 0.0053 1.5 36
124 Single famfly, ranch, upstairs 26 19 0.0033 0.56 59 |
unfinished basement, downstalirs 19 18 0.0078 1.1 AN
BASONry veneer overall 22 17 0.0056 0.83 &7
125 Single family, ranch, upstairs 25 18 0.012 2,3 54
finished basement open downstairs _ 18 15 0.011 3.4 33
to grade, masonry veneer overall 22 17 0.011 2.8 39
127 Single family, cottage, . upstairs 12 13 0.0022 0.85 26
with basement, wood frame downstairs 1 12 0.0040 0.42 95 .
overall 12 13 0.003t 0.64 48
130 Commercial buflding, stab-on- front room 19 16 0.0047 1.4 32

grade, sheet metal sliding on rear
section, finfshed front showroom
{Note 4)

L2¢



LOCATION AVERAGE EXPUSURE RATE RADON DAUGHTER RADON - WLR
# DESCRIPTIUN {uncor-., wi/h) {zorr., uR/h)**  CONCENTRATION {pCizi) {)
132 Single family, ranch, partially- upstairs 13 13 0.0033 1.3 25
finished pasement, /2 wood frame, downstairs 132 13 0.02% 5.0 49’
1/2 nesonry overall i3 13 0.014 3.2 44
137 Commercial garagc with attached office 13 13 0.0034 0.5¢ 63
office, slab-gn-grade, wood frame/
masonry
144 Single family, tri-level, matn floor 14 14 0.008% 3.6 24
masorry veneer downstairs 13 13 0.013 5.9 i9
gverall 14 16 0.0098 5.8 20

** Scintillatometer readings corrected 1o pressurized ionization Chawber measurements by the following relations:

EPA measurements:

)
Beragix F.E,L. measurements:

whera:

scint (CORR) =
scint (CORR) =

scint (CORR; =
scint {UNCORR)

{U.43 scint (UNCORR} + 7.7} uR/h

{0.46 scint [UNCORR) + B.1} uR/h

actual exposure rate, in uR/h
= scintillometer reading, in uR/n

*  Neasurasmenty made by Hendix Field Enginsering Corp. for LUE/GJAD

hote }. Front door was open when survay team arrived; moderate breeze

Note 2. Rear {south) door was open when survey team arrived; moderate breeze; measurements made in northwest bedroom,

farthest from the cpen dogr

tota 3. Living room window 69en when survey team arrived; moderate breeze

kote 4. Sample taken from front showroom, whith was relatively tight; rear area very drafty

hirhd

8¢t
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Table 2.

Monticello Properties with Radon®Daughter Concentrations
. Greater Than 0.01 WL (EPA measurements, June 1984)

RADON DAUGHTER _ RADON WLR* T INTEGRATED RDT

LOCATION CONCENTRATION (WL) {(pCi/N) (%) {WL)
%% upstairs 0.0017 2.0 B.6  —see=
downstairs 0.015 3.8 3.9 0.0022

6 upstairs  0.010 2.1 50 emeee
: downstairs 0.0093 3.0 N 0.0016
9 ground floor 0.0068 3.9 17 eeeaen
basement 0.013 3.3 38 0.010

16** ground floor 0,016 3.4 46 0.014
39 ground floor 0.015 3.3 46 0.0099
basement 0.016 4.3 38 0 -

118**  ground floor 0,0034 1.7 18 eevee-
basement 0.010 0.83 NV 0.0046

120 ground floor 00,0069 2.2 43 e
basement 0.030 7. 3 0.0022
125 ground floor 0.012 2.3 84 e
bagement 0.011 3.4 33 0.0056
132 ground floor 0.0033 1.3 25 0.0018
basement 0.02% 5.0 49 eeemes
124 ground floor 0,0086 3.6 28 eeeenm.
downstairs 0.0 5.9 19 0.016
*WLR = working level ratio = { 100 WL } 100
{" ®n, In pCi/T )

**suspect building not adequately closed
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Tabhle 3,

Monticello Properties Not Exceeding Inclusfon Criteria for Remedial Action

LOCATION ADDRESS ' DESCRIPTION

7 348 SiTverstone East Single family, ranch style
15 65 North 1st West Single family, ranch style
28 187 S. Uranium Dr. Single family, cottage
37* 180 South Main St. Commercial building, warehouse
57 65 Fast 1st Horth 12-unit apartment house
121 %% (no #) Silverstone East Single family, ranch style
124 IM Siverstone East Single family, ranch style
127 569 Circle Dr. Single family, cottage
130 76 West 3rd South Commercial building, retail
137 600 North Main St. Commercial building, garage

* no radon daughter measurements made; buifding cannol be cTosed

** one room showed an average exposure rate greater than 20 uR/h above
background
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EPA SURVEY OF POSSIBLE M1LL TAILINGS CONTAMINATION IN
MONTICELLO, UTAH
JUNE, 1984

APPENDIX A

Individual lLocation Data Sheets
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NO PHOTO AVAILABLE
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RADDi f/m-gmlﬁ /R 5"5}" 5: el
OINER: ___G.0. Miller L SURVEY/SI'IE Mo.- DOE #2, EPA 80235
* OCCUPANT: ' ‘ - EVENT NO.: 1980: 30 1971: -
JPROPER'I'Y crass 1 GAMA MAP Bendxx ADDRESS : 248 Silverstone West
TATLINGS USE L 1 - :
LY ) CITY/STATE Mouticello, Utah
TYPE OF STRUCTURE .. BUILDING MATERTAL » )
BASEMENT ADOBE - : COUNTY : San Juan
' | SURVEY DATE : June 20, 1984
SI.AB—ON—@ADE ¥y MASONRY
. SURVEYORS : Stevenson/Boyd
— (RAWL SPACE - _i;______.MASOMQY VENEER corrected uncorrected
UNKNOWN “ s NON~MASONRY © HIG 25% 38
— , = ‘
NO. OF LEVELS _2 HOUSE TRAILER - HOG 27 L%
. 106G 12 10%
INTEGRATED RADON/DAUGHTER MEASUREMENTS LOCATION OF HIG : Bedroom*
DATES WL Rn, pCi/} : GRAB WL GRAB RADCN
6/20 - 29/86  0.0022  -—- LOCATION (L) (pCi/1)
BASEMENT 0.015 3.8
GROUND FLOOR 0.0017 2.0
UPFER FLOOR n/a n/a
COMMENTS : Radloactlvn:y assoc1ated w1t—h_ . NUMBER OF PIC READINGS TAKEN
bricks or mortar in the extericr walls INSTDE 0% oursmoe 0%
Front door was open when survey t team Ef.”:.“imi - SOIL SAMPLES TAKEM 0
moderate breezeo . . . _ . . _ . _ _._

* Measurements by Bendix F.E.C.
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dﬁ(ﬂ S:"_,
;F &R 3
z \%@“’Z 3
c;‘(i\l P:
“,4 T
4 PRDYT 3
RARON/GANMA SURVEY REPORT
& ® P P 5 i b -
HEHEGHS U §7 N VL L& ¥
COWNFR:  David Krouscop ' SURVEY/SITE NO.:DOE #6, EPA 80165
OCCUDENT Same : EVENT NO.: 1980: 29 1971 -~
PROPENTY CLASS 1 Gamnay I\”I;’-‘PBEﬂdix ‘ ATDRESS : 333 Silverstone East
TATLINGS USE R o - :
A ) CITY/STATE : Monticello, Utah
TYPE OF STRUCTURE - - BUILDING MATERTATL, /ST S 3
o g COUNTY : San Juan
BASEMENT g ADCBE- 3 19, 1984
: . SURVEY DATE : June .19,
Y siap-oN-crapeN, X MASONRY DATE - o
T SURVEYORS ¢ otevenson/hoyc
. CRAWT, SPACE -\\» . MASCONRY VENEER corrected uncorrected
UNKNOWN . NON-MASONRY HIG  _57F 110%
NO. OF LEVELS 2 HOUSE TRATLER HG 2% 31
106G 13= 12%
TNTEGRATED RADON/DAUGHTER MEASUREMENTS LOCATION OF HIG : Den - Family Room®
DATES WL Rn, pCi/l GRAB WL GRAB RADON
LOCATION .
{WL) (pCi/1)
6/19 - 29/84 0.0016 -
BASEMENT — -
GROUND FLOOR  .0093 3.0
UPPER FLOCR 0.010 2.1
comnTy ;. Original construction date NUMBER OF PIC READINGS TAKEN
anrrox. 19785 elevated readipgs .assogiated . _ INSIDE i_, OUTSIDE O
¢ . bricks .andfor maxtar in. fireplare’® . . .. SOIL SEMPLES TAKEN 1

% Measurcments by Bendix T.E.C.
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NO PHOTO AVAILABLE

<ED Sy
‘P\ r“‘

A D fy’/é’.%?i’v?é S Jf’? VEY REPORT

(I\TNER Juan Hansen

quvgy/srrn MO, :DOE #7,

EPA 80190

OCCUPAKT: A R EVENT NO.: 1980: 27  1971: ~-
PROPERTY CLASS 1 qu,mry;é‘ﬁdix _ ADDRESS : 348 Silverstone East
TATLINGS USE ST . '
TYPE_OF STRUCTURE .. EUT:DING NZ;’I'ERT}L CITY/STATE : Monticello, Utah
__ RASEMENT 7:»""‘ ADOBE COUNTY : San Juan
L SIAB—ON—GRADE _y MASONRY SURVEY DATE : June 19, 1984
""25“' CRAWL SPACE\ - \‘ e MASONRY VENEER SXJRVEYORS ; Cﬁzl{gzzig uncorrected
o
— UNKNOWN " i NON-MASONRY HIG 39+% 70
MO. OF LEVEIS 1 __ . HOUSE TRAILER - HOG 46 85%
10G 13% 11
THTEGRATED RADCN/DAUGHTER MEASUREMENTS LOCATION OF HIG : Two bedrooms & living rm.
DATES WL Rn, pCifl LOCATE O CRAB WL GRAB RADCH
(WL) {(rCi/1)
6/19 - 29/84 0.00042 - BASEMENT . .
GROUND FLOOR 0.0024 0.88
UPPER FLOCR - -
LO2ENTS ;. Original construction date o NUMBER OF PIC READTNGS TIKEN
aprrox. 1979; radioactivity associated with INSIDE _1* oursioe 27

-—--..-......-_.....—.....__-_._-.--...—-—

e,

SOTL SAMPLES TAKEN 0

- LY 1% C.
e e e e e e e L L Messurements by Bendix F.E.C
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NO PHOTO AVAILABLE

Q‘-“ﬁ €D S7, 7.
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)"( @ﬂo‘t“ . “
RADON/CANIMA SURVEY REPORT
BALOK/CANRA ST { Vg LEF Y
CWNER: _Robert Day ] Sm;\vzy/s]jTE ¥0.: DOE #9, EPA 80175
- OCCUPANT: _Joe Bistriski R EVENT NO.: 1980: 21 1971: --
PRODPERTY CLASS ! v I:IAP Bendix ADDRESS ¢ 465 Oakcrest Dr.
TATLINGS USE . Tt

- P

2

IYPE OF STRUCTURE ... BUTLDTNG MATERIAL

CITY/STATE . Monticello, Utal

~ COUNTY : _San Juan
y_ BASEMENT 7 .~" ~___ ADOBE a1 oo
. VEY . une- ,
SLAB-ON-GRADE MASCNRY SUR DATE ;
B e SURVEYORS : Au/Duran
. CREWL SPACE - N :.X... MASONRY VENEER corrected uncorrected
UNKNOWN L NON-MASONRY HIG 28+ 46
&
NO. OF LEVELS 2 HOUSE TRATLER - HOG 23* 34%
_ LOG 11% 7%
~ INTEGRATED RADON/DAUGHTER MEASUREMENTS LOCATION OF HIG : Kitchen
PATES WL Rn, pCi/l , GRAB WL GRAB RADON
LOCATTION .
(WL) (pCi/1)
11/20 - 12/1/80 0.074 - nASE
MENT
6/21 - 29/84 0.010 - . . 0.013 3.3
GROUND FLOOR 0.0068 3.9
UPPER FLOCR __ _
OOMMENTS Radioactivity associated with NUMBER OF PIC READINGS TAITN
.ez{t_cfifi l.aric}(-wizi-nsnc?t’tiﬁng _(?r‘" p~0fs_iglﬂy~t}‘\c_ msipe 0 OUTS'ED? 0
mortar) and with fieldstone and/or mortar in SOIL SAMPLES TEKEN 0

living roem-fireplace (which covers the E. wall) * Measurements by Bendix F.E.C.
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NO PHOTO AVAILABLE
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REEGHN/ fiﬁ .%U?y”'}” REFORT
Y W
2% eﬂi :v'i a4 £ LV
OWNER: _Dale Black R stmvsy/smv NO.: DOE_#15, EPAB0265
OCCUPANT: __ Same _ L EVENT NO.: 1980: -= _ 1971: 54
DRODERTY Crass 1 GAM‘\A qu Bendlx . ADDRESS : 65 (817) North lst West
TATLINGS USE AP ;' -
Y Monticello, Utah
S : ontic s <
TYPE OF STRUCTURE - ~BUII.DL'\B I"'ATERIAL CITY/STATE
A COUN : San Juan
BASEMENT .7 | ADOBE- WTY . lom
—— : S ¢ June- 21,
X SLAB-ON-GRADE._ X MASQNRY SURVEY DATE beve/Ball/Ripl
T : . « Nyberg/Ba Riplevy
CRAYL SPACE E— . MASONRY VENEER SURVE,YORS correited ungorrected
RO N - NON-MASONRY HIG 20 27x
NO. OF LEVELS _L HOUSE TRATLER ) o 19% 0 2%
. 1.0G 13+ 12%
 TWIECRATED RADON/DAUGHTER MEASUREMENTS LOCATTON OF HIG : Family Room
LOCATX {WL) (pCi/1)
6/21 - 29/84 0.00092 - . BASEMENT — —
GRCUND FLOCR 0.0055 0.97
UPPER FLOOR - . o
CORENTS . Radloact1v1ty as:ocxated w1tll . NUMBER OF PIC READINGS TAMXEN
{oundation, exterior brick and/or mortar INSIDE 0  ourstoe ©

SOIL SAMPLES TAKEN __ O
* Measurements by Beandix F.E.C.

e ae e e e e o me wm mm e we o A wm am w e e m m
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NO PHOTO AVAILABLE
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CWNER: Dow Young

ABON/CAMMA SURVEY REPORT

S

OCCUPANT:
Y :
PRODERTY CLASS ! camia map Bendix
TATLINGS USE Y DA
L

TYPE_OF STRUCTURE _ - -, BUILDING MATERTAL
__ BASBMENT 77 ADOBE
SLAB-ON-GRADE. % MASONRY

CREWL, SPACE ™ ™ MASONRY VENEER
Ls ~ Q: .

UNKNOWN qrr NON-MASONRY
NO. OF LEvELS ! HOUSE TRATLER

.. &

INTECGRATED RADON/DAUGHTER MEASUREMENTS

DATES WL Rn, pCifl

6/20 - 29/84 0.014 —

COMENTS ¢ House is .a.canverted duplex, .ori=

ginally built in 1958; radicactivity asso-

. e A e e e e wm A e e e e ome ae

terior walle; tailings also used in child's

sandbox in the back yavrd.

" SURVEY/SITE FNO.: DOE #16, EPA 80280

1980: 20 1971: -~

EVENT NO. :
ADDRESS . 65 South 2" West
CITY/STRTE : Monticello, Utah
- COUNTY : San Juan
SURVEY DATE . June 20, 1984
SURVEYORS : Nyberg/Ball/Ripley
corrected uncorrected
HIG 48% 90*
HOG 92%* 190#
10G 13%* 12*
LOCATION OF HIG : _(IW) Bedroom *
AP WI
S
BASEMENT — —
GROUND FLOOR 0.016 3.4
UPPER FLOCR — _

NUMBER OF PIC READINGS TAKEN
INSIDE 0 OUTSIDE 0
SOIL SAMPLES TAKEN 0

* Measurcments by Bendix F.E.C.
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NO PHOTO AVAILABLE
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REPGRT

OWNER: _U.S. Bureau of Land Mémt. SURVEY/SITE NC.: DOE #28, EPA ~s-—-
'OCCUPANT: _Vacant 7T pvENT No.:_1980: 57 1971: 62
PRCPERTY CLASS 1 c@@}mfégégfﬂgix ADDRESS : 197 South Uranium Dr.
TAILINGS USE e R . (rear house)

.‘\“ < \‘~ ..

TYPE OF STRUCTURE

! 7

-~ BUTIDING MATERTAL

CITY/STATE

se

Meonticello,

Utah

- COUNTY : San Juan

___ EBASEMENT ¥~ ADOBE TS
' SURVEY TATE : June" 20,
SIAB—-ON—-GRADE MASCNRY )
X o - SURVEYORS : Nyberg/Ball/Ripley
— CRAVL SPACE .hﬁgér~—-MASCNR‘ VENEER corrected uncorrected
. UNENOWN X NON-MASONRY HIG 24 37+
NG. OF LEVELS 1 HOUSE TRAILER h HOG 83% ; 170
o 13 115
. INTECRATED RADON/DAUGHTER MEASUREMENTS LOCATION OF HIG : Kitchen ¥
DATES WL Rn, pCi/fl CRAB WL CRAB RADCH
LOGATION (L) (pCi/1)
none
BASEMENT e o
GROUND FLOOR 0.0038 1.2
UPPER FLOOR

CONMENTS @

AR TS -.......,,--.s.—-...._—-—

House. was. vacant.at Lime,of-sutyey,

NUMSER OF PIC READINGS TAKEN
msmE 0 ourstoe _0
SOIL SHMPLES TAKEN 0

* Measurements by Dendix ¥F.E.C
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NO PHOTO AVAILABLE
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RaDGN/EAM :é? §gj g LD 7’
‘J S & 5’5 Y E & WA
OWNER: ___Grayson Redd » " SURVEY/SITE NO.: DOE #37, EPA —-=--
 OCCUPANT: Horsehead Lumber Co. - o FVENT NO.: 1980: 6 1971: -
PROPERTY (125S 1 Gam map Bendix ADDRESS : 180 South Main St.
TAILINGS USE S T . '
R .
CITY/STATE : Monticello, Utah
IYPE OF STRUCTURE - BUDLD"\iG MATERTAL /STH e .
A QUUNTY : _San Juan
— . BASEMENT 7.7 ADOBE * o 1om
SURVEY DATE : June-20, 4
sm&ow-cmnz X MASONRY e eallmiot
: SURVEYORS : Nyberg/Ball/Ripley
— CRAWL, SPACE” "'—\ L MASONRY VEREER corrected uncorrected
UNKNOWN : ¥_ NON-MASONRY HIG 52% 100
NO. OF LEVELS 1 HOUSE TRAILER HOG 20% 28%
’ 100G 14% 13%
_ INTECRATED RADON/DAUGHTER MEASURFMENTS LOCATION OF HIG : East (front) wallw
DATES Wi Rn, pCi/l o CRAB WL CRAB RADON
. (WL) (pCi/1)
none BASEMENT - -
GROUND FLOOR b -
UPPER FLOOR =
0TS ;o Buxld).ng 15 a large, open area w1th NUMBER OF PIC READINGS TAKEN

chect metal siding on three sides ard a masonxy msE 3% ourstDE ©

e it e m e a s m m m w m e m G o m e W e om e AT e S G e

=21 eca the fourth (east) side. No WL grab SOTL. SAMDIES TAKEN 1=

.onles were taken asthe building could not be closed. % Mcasurements by Bendix F.!
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NO PHOTO AVAILABLE
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RAD Af/i’?f?i%?ﬁ?ﬁ S’ﬁ%"é/ REPGRT

"~

G«INER Milton Nlelson SURVEY/SI’IE MO, DOE #39, EPA 80305
* OCCUPANT: __ Jim Wight - EVENT NO.: 1980: 7 1971: --
PROPERTY CLASS ._i— GAM\J\ MAP Bendlx : ADDRESS : 248 South Main St.
TATLINGS USE .;: ti.\y. ; . |
TVPE OF STRUCTURE e EUILDI\'G me CITY/STATE ; Monticello, Utah
X maseENT ¥~ _X Aposg | COUNTY jan J:jn >y
cL.Zk_B—O’Q—-GRADE ___ MASONRY S;R;szyzsm A:;;;ra; -
— CRAWL SPACE - A"‘» d_.._;‘b'mSONRY VENEER ; " Torrected uncorrerted
UNKNOWN e g, NON-MASONRY HIG 39% 0%
NO. OF LEVELS 2 HOUSE TRAILER HOG 65* 130%
| 106 12% 9%
. INTEGRATED RADON/DAUGHTER MEASUREMENTS LOCATION OF HIG : Basement
DATES WL Rn, pCifl mnON CRAB WL, CRAB RADON
(WL) {pCi/1)
6/21 ~ 29/84 0.0099 - BASEMENT 0.016 4.3
GROUND FLOOR 0.015 3.3
UPPER FLOOR - T
e Bulldlng is of adobe but generally NUMBER OF PIC READINGS TZREN

INSIDE

-~-o-.--.~—.._-.....-..—--.—....-.—......-

...._.,.._____._,,,___,_..____.____,__,,...

zor,. and with ore samples_stored in_the basgment.

1*  ourspe O
SOIL SAMPLES TAKEN __ 1*

% Measurements by Bendix F.E.C.



ADON/GAMMA SURVEY REPORT

OWNER: ___Ray Jensen - Buckley VJens;en \SURVEY/SITE NO.: DOE #57, EPA gg;g(s)
OCCUPANT: 12-unit apartment house - EVENT NO.: 1980: 41 1971: --
PROPERTY (CIASS 3 CN’MA/W:L” \"'_-"‘;ﬁ ADDRESS : _65 _East lst North
TAILINGS USE o f'.\}a/:"f,\"\'_},‘ ' (meas.in apts. 5 & 9)
TYPE_OF STRUCTURE .. BUTIDING MATERTAL, CIIY/STATE : Monticello, Utsh
 RASEMENT ) m ADOEE‘ COUNTY : _San_Juan
L SIAPrbiW»GQAbE:,‘  MASONRY SURVEY DATE : _June 21, 1984
~X.. CRARL SPACE*A ‘“‘:1"‘ :"}"("mmy VENEER SIRVEYORS cﬁiili::gnlgo::corrected
e IRORNOW . NON-MASCNRY HIG 41% 75%
NO. CF LEVELIS _2 ; HOUSE TRAILER . HOG 35% 62

oG 12% 8%
INTEGRATED RADON/DAUGHTER MEASUREMENTS LOCATION OF HIG : Along brickwork wall

DATES Wl Rn, pCi/1 LOCATION GR‘?ﬁL‘)"zL G‘?“ﬁlw

5/21 ~ 29/84 0.0041 — Apt. 5 0.0033 0.40
GROUND FLOOR

6/21 - 29/84 0.0013 ~~ Apt. 9 0.0051 NV

TS ;. Approximate construction date was_ NUMBER OF PIC READINGS TAKEN

radioactivity associated with bricks and/or INgIDE 13+ OUTSIDE 0

o+ tor in frout exterior facing. SOIL, SAMPLES TAKEN 0

* Mcasurements by Bendix F.E.C.
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WED 81g,
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(_‘ & c Fa” s .. Tl B R N AR N -
Ya mo“r(‘ | :
RADON/CANIGA SURVEY REPORG
VVd & ¥ d . v A
‘‘‘‘‘‘‘ OWNER: ___Jack Young N Y QURVEY/SITE NoO.: DOE #118, EPA 80260
occupany: ___ Same _ : ’ EVENT NO.: _
PROPERTY CLASS _|  GAMA MAP 11 ADDRESS : 587 Oakcrest

TATLINGS USE PO '

L .
- _ K CITY/STATE : Menticello, Utah
TYPE OF STRUCTURE ... BUILDING MATERTIAL /5

AN . COUNTY : San Juan
y BASEMENT 7. 7° ADCEE
‘ . . . SURVEY DATE : June-20, 1984
SLAB-ON-GRADE X__ MASONRY » Tpovd
e SURVEYORS : Stevenson/Boy
CRAWL SPACE . ~ MASONRY VENEER ’ corrected uncorrected
UNKNOWN " o NON-MASONRY HIG 42 80
NO. OF LEVELS _2 HOUSE TRAILER - HOG n/a n/a
' 106G n/a n/a
DATES WL Rn, pCi/l 108 CRAB WL GRAB RADON
’ LocH (WL) (pCi/1)
6/20 - 29/84  D.0046 -- BASEMENT  p.010 0.83
GROUND FLOOR  0.0034 1.7
UPPER FLOCR - —

COMVENTS :  Single. family.ranchostyle, unfinished NUMBER OF PIC READINGS TAKEN
_basement; living roow window open when survey INSIDE _ O OUTSICE O
SOIL SAMPLES TAKEN 0
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NO PHOTO AVAILABLE

SO ST
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RADEGI/ MMM@ .:S’w? VEY REFGRT
onER: | Ray Jarvis sunv"y/sm No.: DOE #119, EPA 80180
“occupant: __ Same S EVENT XO.:
PROPERTY CIASS ) GAM\.A MAp Qo - ADORESS : 496 Blue Mountain Dr.
TAIT,INGS USE T ;" M (496 West Central ?)
TYPE_OF _STRUCTURE \\EUI:’I;ING MATERIAL CITY/SIATE :_Menticello, Dtab
 EASEMENT ,, _,__,AII)BE'E COUNTY : San'Juan
... SLAB-ON-GRADE  ___ MASONRY SURVEY DATE =+ _Rone
_X CRAWL SPACE . ___ MASONRY VENEER SURVEYORS 2
L UNKNOWN ' :____ NON-MASCNRY ) HIG
NO. OF LEVELS ___ HOUSE TRATLER HOG
' 10G
- INTEGRATED RADON/DAUGHTER MEASUREMENTS LOCATION CF HIG
DATES WL Rn, pCifl LOCATION GRAD VL CRAB REDOH
: (WL) (pCi/1)
11/20 ~ 12/1/80 0.051 - BASEMENT
9/28 - 10/12/81 0.032 -~ (closet) GROUND FLOOR
9/28 - 10/12/81 0.41 ~-(crawl UPPER FLOOR
OCERENTS 2 B, spas "‘3 - - NUMBER OF PIC READINGS TAKTN

Owner refused permission for survey, June 1984,  INSTDE OUTSIDE

RPISU measurcments made 1in 1980 bl ORNL ex~— SOTL SAMPLES TAKEN

Lerior gamma survey in 1983; nothi ing found _
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NO PHOTO AVAILABLE
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ADON/EAH x?'fi 5’ W”‘;V REPORT
é NLLE R Ve &4 {i
OWNER: ___Paul Redd T su;zvgy/SIT" MO.: _DOE #120, EPA 80240
........ ‘OCCUPANT: __Same T EVENT NO.
PROPERTY CIASS 1 GAM-!AVMAP' 1 ) ADDRESS : 380 Silverstone East
-.~\ ',tu- - ‘\\ -
- - CITY/STATE : Monticello, Utah
TYPE OF STRUCTURE  BUILDING MATERIAL /ST -
et TR - ) COUNTY : San Juan
¥ BASEMENT = .. = ADOBE' , J 5 1ome
' SURVEY DATE : _June 19, 19
. SLAB-ON-GRALE X MASONRY = o/
“ SURVEYORS : _Au/Duran
o CRAFIL SPACE . e MASONRY VENEER corrected uncorrected
UNKNOWN Y NON-MASOMRY HIG 27 45
&5 -
NO. OF LEVELS 2 HOUSE TRAILER HOG n/a n/a
106 n/a n/a
. INTEGRATED RADON/DAUGHTER MEASUREMENTS LOCATION OF HIG : SW Bedroom
DATES VL. En, pCi/l tocarron | GRBB WL GREB REDON
(WL) (pCi/1)
6/19 - 29/84 0.0022 -= BASEMENT 0.030 7.1
UPPER FLOOR - -
OOMVENTS : Single family, ranch-style _ _ NUMBER OF PIC READINGS TAKEN
home. with finished basement. probably . INSIDE _ g OUTSIDE 0
_b_uxlj: in late '79':,_ x;a_c_hc_)a_ct1v1ty associated SOIL SAMPLES TAKEN n
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NO PHOTO AVAILABLE

€0 57,
fm '.;
r IRy - :
5 g . .
%Mé‘ :
4 raont? T
PADON LA LA Y REPORT
; : LR N RN : ¢ ;
aﬁﬁww&‘—?ﬁ?!%@ géjf?g/&’/ KL&F0
OWNER: __Merrill Young " SURVEY/SITE ro.: DOE #121, EPA BO24S
OCCUPPKT: __Same . EVENT NO. :
PROPERTY CLASS ! camn Map 1 ADDRESS :_(mo #) Silverstone East
TATLINGS USE PR .
A CI’I'Y/STA’IE . Monticello, Utah

TYPE OF STRUCTURE . BUILDING MATFRIAL

‘ X COUNTY : San Juan
X BASEMENT g - - ADOBE"

o . June.,19, 1984
o sm&ora—cg%n: _X__ MASONRY Slsﬁfvzyg:sm Au/Ducan
. CRAWL, SPACE “. | MASONRY VENEER corrected uncorrected
o UNKNOWN Y NON-MASONRY HIG 40 75
NO. OF LEVELS 2_ . HOUSE TRAILER - HoG _m/a n/a
A 1.0G n/a n/a
- INTEGRATED RADON/DAUCHTER MEASURFEMENTS LOCATION OF HIG : SW Bedroom
DATES WL Rn, pCi/fl GRAB WL GRAS RADON
LOCATION (L) (pCi/1)
6/19 - 29/84  0.0060 - BASEMENT 0.0095 2.7
GROUND FLOOR 0.0011 0.20
UPPER FLOOR — -
QOVENTS : Single family, ranch-style home NUMBER OF PIC READINGS TAKEN
with partially .finished basement; probably INSIDE _0__ OUTSIDE 0

-built in late '70's; radioactivity associatced SOIL SAMPLES TAKEN 0

-with_exterior bricks .and/or, mortar.
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e R R e S

RADON/ é’ﬁnﬁi’a’?ﬁ s W\’ VEY REPORT

OWNER: . Legrand Black’” -~ . SURVEY/SITE pO.: DOE #124, EPA ———--
* OCCUPANT: Same LT EVENT NO.:
PROPERTY CLASS 1 cammamap .l - ' ADDRESS : 301 Silverstone West
TATLINGS USE e T :
. \;@. TR X
> . Monticello, Utal
TYPE OF STRUCTURE BUILDINF‘ MATERTAL CITY/STATE ;
P COUNTY : San Juan .
X_ BASDMENT - ADOBE‘ ’ N
i 2 . June-19, 19
SIAB—ON~GRADE 'MASONRY SURVEY DATE ;
B2 . SURVEYORS : Stevenson/Boyd
- L SPACE™ ,a' :-}-'(-» MASONRY VENEER corrected uncorrected
UNKNCWN  ___ NON-MASCNRY HIG 32 57
& -
NO. OF LEVELS _2 HOUSE TRAILER HOG n/a n/a
106 n/a n/a
INTEGRATED RADON/DAUGHTER MEASUREMENTS LOCATION OF HIG : Living Room
DATES WL Rﬂ, pCi/l GR,LB WL GRPB p..zaDCN
LOCATION (L) (£Ci/1)
none - ﬂl -
BASEMENT 0.0078 1.1
GROUND FLOOR 0.0033 0.56
UPPER FLOOR == -
COMMENTS : Single family, vanch-style home _ NUMBER OF PIC READINGS TAKEN
wltﬁ unfinishcd basement, rrobably built 1n - INSIDE _ 0 CUTSIDE

L R T - e - . e .-

the_late '70's; house vacant at time of survey, SOIL SAMPLES TAKEN n

gnd thege was.na power.available.. _ o o ..



e .

R TR ITRTE
SReTTIT AN TP
Sl S Sy

Mﬂm—g‘ »;«_‘:; s
e By e et
PR s T

~Sad,

€D S7,
Ka ‘s
FI o WA
3 YTy 3
INWZ4
4, (}‘
U emoit
RADON/GAMMA SURVEY REPORT
73 § v 7 & L&
OWNER: Bruce Adams . SURVEY/SITE NO.: DQE_#125, EPA 80250
OCCUPANT: _Same R EVENT NO.:
PROPERTY (1.ASS 1 GAMMA '_MAPI N ADDRESS : 401 Silverstone West
. r . M o A A L]
TATLINGS USE SO
s - TY £ : Monticello, Utah
TYPE OF STRUCTURE BUTLDING MATERIAL CITY/STAIE : Monticello, Uta
o," . ,‘ s San J
X RASEMENT .- ADORE COUNTY a uan
SURVEY =+ June 19, 4
SLAB-ON-GRADE "~ MASONRY SURVEY DATE ¢ Jupe 19, 198
SURVEYORS : Stevenson/Boyd
X
e CRAWL, SPACE — MASONRY VENEER corrected uncorrected
- UNKNOWN - NON-MASOMRY HIG 31 55
NO. OF LEVELS 2 HOUSE TRATLER - HOG n/a n/a
1.0G n/a n’/a
INTEGRATED RADON/DAUGHTER MEASUREMENTS LOGATION OF HIG : Dininz Room
DATES WL Rn, pCi/l locamiog  GRAB WL GRAZ RADON
(WL) {pCi/1)
6/19 - 29/84 0.0056 BASEMENT 0.011 3.4
GROUND FLOOR 0.012 2.3
UPPER FLOOR - -
CAPENTS : Single family, ranch=style home, . NUMBER OF PIC READINGS TAVEN
with finished basement, probably built in the mNsIpE 0 oUTSIDE 0
date 'J0's;_zadicagtivity _assqciated with_the SOIL SAMPLES TAREN 0

bricks and/or maortar. op the front exteri

YO
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NO PHOTO AVAILABLE
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M

‘”Am wet

"'4 .,g«i"

f?ﬁ@é’?f!/ GARMA S YRVEY REPORT

CWNER: Stephen Nielson

* OCCUPANT: _Same

PROPERTY 1ass ! camm pap !

TATLINGS USE ST
VN

TYPE OF STRUCTURE .. BUILDING MATERIAL

X __ BASEMENT °/_,/ . ADCEE’

— SLAB-ON-GRADE  ___ MASONRY

—__ CRAWL SPACE\*-:-‘ . MASONRY VENEER

—_ UNKNOWN = T Now-rasoswy

NO. OF LEVELS 2 HOUSE TRAILER

INTEGRATED RADON/TAUGHTER MEASUREMENTS
DATES WL Rn, pCi/l

6/20 - 29/84 0.0048 -

EREPI S

A A we mm m e o e o e o e m M e e e e om m e a we w

DOE #127,

EPA 80255

INSIDE
SOIL SAMPLES TAKEN

SURVEY/SI’F’E NO. :
EVENT NO.
ADDRESS - 549 Circle Dr.
CITY/STATE : Monticello, Utah
CouNTY @ San Juan
SURVEY DATE : Junz2-20, 1984 »
SURVEYORS : Au/Duran
corrected uncorrected
HIG 15 16
- HOG n/a n/a
105 nfa n/a
IDCAITON OF HIG : SW Bedroom
ey o Seeun
BASRENT ¢ gpso 0.42
CGROUND FLOCR 0.0022 0.85
UPPER FLOOR _— L

NUMBEER OF PIC READINGS TAKEN
0  oursipe ©

0
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OWNER: Milton Nielson . "SU&VEY/SITE NO.
OCCUPANT: _ Vacant (formerly "The Home Store") EVENT NO. :
PROPERTY CIASS 0 Gamia map 2l PDDRESS
TATLINGS USE ST .

. N o
500 ,./ .

TYPE OF STRUCTURE . BUTLDING MATERTAL

CITY/STATE -

RADON/GAMMA SURVEY REPORT

DOE #130, FPA 80300

76 West 3rd South

Monticello, Utah

- o . San Juan
—— BRSBMENT -7 ADCEE " June 19, 1984
'- - VEY DATE : June 19, 198
X _ SL2B-ON-GRADE x_. MASONRY SUR ™ )
N SURVEYORS =+ Nyberg/Ball/Ripley
CRAWL, SPACE e MASONRY VENEER ‘corrected uncorrected
o UNKNOWN . X NON-MASONRY HIG 27 4b
NO. OF LEVELS _| —__ HOUSE TRAILFR i HOG n/a n/a
1.0G n/a n/a
INTEGRATED RADON/DAUGHTER MEASUREMENTS LOCATION OF HIG : Fast wall,front showroom
o (WL) (eCi/1)
6/19 - 29/84 0.0048 - o — —
BASEMENT
GROUND FLOOR 0.0047 1.4
UPFPER FLOCR - T

COMENTS_; Commercial building, slab-on-grade, NUMBER OF PIC READINGS TAKEN

sheet metal siding on rear section, front show- INSIDE _ 0 OUTSIDE __ 0

room finishe

frow adjacent_shed, possibly_orc samples._

d w/ drywall; elcvated readings SOIL SEAMPLES TAKEN

0
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OANER: James Douglas . SUI'.QVEY/SITE wo,. DOE #132, EPA 80275
OCCUPANT: __Same _ © EVENT NO.:
PROPERTY CLass _1  camm map ! ADDRESS :_ 97 Forth 2nd West
N I W . ) .
TATLINGS USE O
T, LT T Monticgello, Utal
. . CITY/STATE - onticello, wan
TYPE OF STRUCTURE . .. BUTLDING MATFRTAL / -
; DA “ COUNTY : o&n Juan
X_ BASEMENT %~ ADOBE ‘
. EO SURVEY DATE - June 19, 1984
SLAB-ON-GRADE. X_ MASONRY :
N .. i SURVEYORS . Nyberg/Ball
CRAWL SPACE ™, ' MASONRY VENEER corrected uncorrected
~, ot «
e UNKNOWN o X NON-MASONRY ) HIG 18 24
NO. OF LEVELS : HOUSE TRATLER HOG n/a n/a
‘ : 106 n/a n/a
DATES WL Ro, pCi/l LocaTIoy  GRAB WL CRAB RADON
(WL) (pCi/1)
6/19 - 29/84  0.0018 - BASEMENT 0.025 5.0
GROUND FLOOR 0.0033 1.3
UPPER FLOOR _— —

RADON/CANMA SURVEY REPORT

NUMBER OF PIC READINGS TAKEN
msme 0 oursipe O

SOIL SAMPLES TAKEN 0



NO PHOTQO AVAILABLE

1!0;7.,
Ra
D oY %
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Q 1 {
*.Mﬁ
"4 oncte©
TADON/G MM«{? ﬁi 5/%’ TEPORT
f i Fid if & g g
OWNER: _Keith Redd Smm/snvg ¥o.: DOE #137, EPA 80295
OCCUPANT: _Goodyear Tire Store : ’ EVENT NO. -
PROPERTY CLASS 5 Gardn map L . ADDRESS : 296 North Main St.
TATLINGS USE ol :
R . Monticelln, Utah
T : CITY/STATE : '
TYPE OF STRUCTURE .. - BUTLDING MATFRIAL / =
s e 8 COUNTY : San Juan
RASEMENT g ADOBE- T T
L SUR DATE - une * 5
X sLAB-oN-GrRADE~ . X mAsoNmy VEY DATE ;
=N SURVEYORS » Nyberg/Ball/Ripley
CRAWL: SPACE " MASONRY VENEER corrected uncorrected
UNKNOWN % NON-MASONRY HIG 14 15
NO. OF LEVELS | HOUSE. TRATLER HOG n/a n/a
: 1CG n/a n/a
INTECRATED RADON/DAUGHTER MEASUREMENTS LOCATION OF HIG : Service/storage area
DATES Wi Rn, pCi/l e CRAB RADON
(WL) (pCi/1)
BASFMENT —_— —
6/21 - 29/84 0.0024 -
GROUND FLOOR 0.6034 0.54
UPPER FLOCR — —
COMMENTS : Building is a converted_service _ NUIMBER OF PIC READINGS TRMIDG
_station; overhead doors in _t'(_\_e_.a_er_v_lc;_bma)i _ INsmeE O CUTSIDE O
-dop't_scal very well; mostly concrete block SOTL SAMPLES TAKES 0

- fonstrucrion. |

e een me m e e e e o e
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RADE ﬂf/gﬁqu;?ﬁ CURVEY REPORT
RAGGHSCAIVINA SUR VLS KEdd«d
OWNER: Joe Davis ‘ o SUé‘JEY/SI’IE yo..  DOE #144, EPA 80270
OCCUPANT: Same . 7 EVENT NO. :
PROPERTY CLASS 1 cara map L ADDRESS : _ 924 E. Cemetary Rd.
TATLINGS USE . T . :

& s, . j
. ) CITY/STATE Monticello, Utah
TYPE OF STRUCTURE . . BUTLDING MATERTIAL /8
- COUNTY : oan Juan

¥ BASEMENT .- ADOBE’

SURVEY . June 19, 1984
—— SLAB-ON-GRADE — MASORRY Sﬂimzf Nyberg/Ball
— CRAWL, SPACE ___)i_ MASONRY VENEER * gorrected uncorrected
L UNKNOWN Y NON-MASONRY HIG 15 17 '
. NO. OF LEVELS ___ L HOUSE TRAILER - HOG n/a n/a
) 106 n/a n/a
INTEGRATED RADON/DAUGHTER MEASUREMENTS LOCATION OF HIG : Living Room
DATES WL Rn, pCi/l CRAB WL GRAB RADCN
LOCATION (WL) (pCi/1)
6/19 ~ 29/84 0.016 ~- BASEMENT 0.011 5.9
GROUND FLOOR 0.0086 3.6
UPPER FLOOR — —
OOENTS = Single family, tritlevel home, NUMBER OF PIC READINGS TAKEN
built in late '70's; elevated gamma reading INSIDE O ouTsIDE 0
_fron rock and/or mortar in fircplace; located  Sory, swprms TAKEN __O__

on hill east of old wmillgite. - _

- P
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EPA SURVEY OF POSSIBLE MILL TAILINGS CONTAMINATION IN
MONTICELLO, UTAH
June, 1984

APPENDIX B
Standard Operating Procedures
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Interpretation of Computer Printout for
Indoor Radon Progeny Sampling Resuits
: 4

tocation Code and Run Number

The - first column on the printout contains a five-digit code which
1ndicate§ the sample location. It is followed by a two-digit number which
shows the “run number" or sample nuimber, at that location. Samples at a given
Yocation are numbersd in chrono]ogicaj order of collection.

Invalid Sample Results

Individual sample results may be invalid for a number of reasons. Such
results are designated on the printout by a notation "NV-X" following the
“Working Levels" column. The "NY" notation indicates “not valid," and the
digit codes, indicating the reason, are as follows:

NV-1 No measurable "off" flow rate at the end of sampling
period due to pump failure; "plugged” filter, etc.
NV-2 Insufficient exposure to radon progeny; i.e., less
than one working level liter was measured for the
“sampling period.
NV-3 Invalid average working level due to insufficient
time lapse between sample collection.
NV-4  Error made during TLD readout.
NV-5 Damaged filter or sampling head.
NV-6 HMiscellaneous.
NV-7 RPISU samplers run simultaneously in different areas
of the same location.
NV-8 RPISU only run during "working hours.”
NV-9 Special study. -
NY-0 RPISU clock failure. .
Invalid semple results appear on the printout in order to maintain a record of
the sampie, but invalid results are dot included in calculating the average
viorking level.
Semple Averaging

The "Average Working Level" appears on the right-hand side of the page at

the Yast sample for each different location. This is a simple arithmetic

average of all the individual working level measurements at that location. It
is not a time-waighted average. HNote that "NV" results are not included in

the Average Working Level.
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ORP-LVF S0P #)

OPERATING INSTRUCTIONSlFOR THE EPA WORKING LEVEL MONITOR
(With Top-Mounted Timer) -

Purpose and Principle of Operation

This dinstrument, formally known as the RPISU (Radon Progeny Integrating
Sampling Unit), is designed to measure the alpha particle energy from airborne
radon progeny, or daughters. This alpha energy is then converted to working
Tevel units, a commonly-used measure of the health hazard from the radon
progeny. Unlike most working level samplers, the RPISU measures the average,
cr integrated, working level over a period of days, rather than taking ean
instantaneous reading. :

A small pump pulls air through the detector head, shown in exploded view in
Figure 1. The particulate radon daughters are trapped on the filter papeor.
As the short-lived daughters decay, their alpha energy is deposited in the
thermoluminescent dosimeter, or TLD, adjacent to the filter. A second TLD,
shielded from the filter by a metal wesher, responds to the more penetrating
gamma radiation from external background. The reading on the second (gamma)
TLD is subtracted from that on the first one (the alpha TLD) to give a net
reading due to alpha energy from the filtered radon daughters.

~The TLD material has the property of absorbing radiation energy, then emitting
a proportional amount of 1ight when it 1is heated later under controlled
conditions.  Therefore, the detector heads must be sent back to the EPA
laboratory, where they are taken apart, the TLD's removed, and “read out™ in a
special instrument to measure the amount of light, and consequently the amount
of radiation energy absorbed during the sampling period. Knowing the
radiation energy absorbed and the velume of air sampled, the average werking
Tevel during the sempling period can be calculated.

Operating Procedure

To start a sample:

1. Plug the sampler into a 115-volt AC outlet. The sampler has about three
_ feet of cord, which may have been tucked into one of the ventilation holes at
the bottom of the sampler. The sampler should start to run immediately. If
it does not, see "Troubleshooting” section.

2. Record the locaticn, starting date, and starting reading from the running
time meler, on the data envelope which contains a sampling hesad. (See Figure
2) Also record the RPISU pump nunber.

3. Place the sampling head in the end of the air inlet tubing. The
connection is a twist-lock fitting. (Inlet tubing may be tucked into one of
Lhe ventilation holes at the top of the sampler.)
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4. Allow the pump to run for a minute or two, then insert the {low meter
fitting into the open end of the sampling head. PRecord the flow rate {in
liters por minute) on the envelope. Alsc recdord the. identification number or
letter of the flow meter (this is written on the inside of the white backing,
and is read through the lucite body of the meter) and initiel the envelope.
Disconnect the flow meter (do not collect sample through the flow meter).

To take a,sample off:

1. Take a flow rate measurement as at the start of sampling. (See & under
"Troubleshooting" section if pump is not running).

2. Record the pertinent data in the "End of Sampling" column on the envelope.

3. Replace the sampling head in the envelope, and mail to the EPA laboretory,
using the preaddressed padded enve}ope furnished.

Handy hints and troubleshooting:
1. It is essential that all the information on the data sheet be filled in.
2. The unit is designed for indoor use only.

3. A weekly sampling period is reccmmended, although a few days longer is
okay if dusty conditions are not encountered. A sampling head should not be
left on the sampler for more than two weeks. .

4. The pump is protected by both pressure drop and thermal overload switches,
both of which are bypassed by a reset button. If the filter becomes clogged
from dust, smoke, or other particulates in the air, the unit will shut off
when the air flow drops below 1.0 1pm. Therefore, it is suggested that a
sampling location with relatively clean air be selected, since the unit is
quite sensitive in this respect. For example, rooms with a heavy concentra-
tion of cigarette smoke have been known to stall the sampler after a
relatively short sampling time.

5. If the sampler goes off for any reason, such as a power outage, from being
unnlugged, from a pressure or thermal overload, etc., it will restart auto-
matically when power is restored. [If it is not running, depress the restart
button, accessible through one of the tep vent holes, and observe the sampler
for at least five minutes to be sure it continues to run. If it shuts off
within a few minutes the filter is probably overloaded, as discussed above,
and the head must be changed.

6. 1f a head is removed under the above conditions, be sure to take the "off"
flow rate reading. This can be done by holding the reset button down lang
enough to obtain the reading with the flow rate meter. Both "on" and “off"
flow rates are essential to calculate the working level. Do not record the
"off" flow as zero, unless the pump is completely broken.
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PUMP 2 LOCATION . NOTES:
CODE:
STARTOF : | - ENDOF
SAMPLE - | SAMPLE
DATE: B
-
2 TIME METER : R R
& HAS. 8 TENTHS - e ® ‘A
&)
4 FLOW RATE
> LITERS/MIN e - ®
- i
O ROTAMETER R : .
] NO. : : : -
¥
5 INITIALS:
L+
FILTER #: | awenaTior | cammaTiDg:

3" x 5" manila envelope

Data to be entered at the time the TLD filter holder units are prepared for

Filter : number stamped on filter holder
Alpha TLD : number of TLD disc nearest the filter
Gamma TLD : number of TLD disc above steel washar

In addition, the preparation date should be stamped under “HOTES.®

Data to be entered by field personnel at time of use:

Pump : number on air pump motor
Location cocde: number assigned ta the sampling location, and

Yocation address

Start of sampie: enter all data in the cclumn - date, time meter reading
(to nearest 0.1 hr), flow rate through the filter,
rotameter number wused to determine flow rate, and
initials of person installing the sampler.

End of sample: enter all data in column - same as Start Column

Hotes: any comments on sampler operation, etc.

Figure 2 Individual TLD sampler field record (envelope).
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8y PCAN/RAN=RP paTe 6-28-84 sussecr__ Racon/Kadon laugnter
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Nipple
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STOPFER

:::: FILTER HOLDER

ASSEMELY

- DETAIL OF FILTER HCLDER

ASSEMBLY
ALPHA
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; CELL
B
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TO VACUUM PUMP (FLASK)

Figure 2

—

Sampling Configuration for Radon and Radon Daughters
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into the front of the filter holder. The rotometer should be held
vertically at eye Tevel, and the reading should be made at the
center of the ball. If the flow rate exceeds the maximum value of
the rotometer, the fiow may be reduced by use of 2 needle valve at
the pump. When making this measurement, the stopper should be
Tnserted in the filter before the pump is turned on, and the pump
should be run only Yong enough to cbtain the rotometer reading, in
order to minimize the particulate sccumulation on the filter surface
prior to the actual sampling period. Record the rotometer reading
on the data form. Once that has been dome, the stopper should be
removed and the system {s now ready for sampling.

Remove the stopwatch from the monitoring kit, turn it on, and reset
it to zero. Also note the exact time of day that the sampling
began, using a watch or other convenient means. When everything is
ready, start the stopwatch and the pump simultaneously.

Mote: It has been found very useful to start the sample on
some even minute according to the monitor's wristwatch., In
this way, the sampling/counting sequence can be maintained,
even §f the stopwatch should malfunction. The time of day 1s
3150 necessary for the computation of the delay between the
sample time and the cell count time.

At exactly 5 minutes elapsed time, turn the pump off. Reconnact the
stopper and rotometer to the front of the filter holder assembly as
fn step 4 and turn the pump on only long enough to obtain a final
rotometer reading. Record the final rotometer reading on the data
form. Disconnect the fittings from the cell, and set the cell aside
for Tater evaluation. Carefully open the filter holder assembly and
remove the filter, using the tweezers provided in the kit. Place
the filter, with the collection side down, into one of scintillator
trays in preparation for counting.

Evaluation of the Radon Daughter Sample

1.

Assure that the counting system (EDA Instruments, Inc. model
RDA-200) has been checked and found operational, and that a 5-minute
filtered grab sample has been properly acquired,

Turn the counting system “OFF," open the counting chamber, and
remove any scintillator trays or cells from the chamber. Place the
scintillator tray, containing the filter to be evaluated, into the
counting chamber after removing the protective plastic cap from the
tray ({f necessary). Reclose the counting chamber with the flat
chamber cap. Set the "TIME (MIN)® selector to "10° (for a 10-minute
count) and turn the "POWER™ switch to "INT.” Waft at least two
minutes for any residual 1ight activation to die away.

At any time between 40 and 90 minutes after the start of sampling,
press the "START" button to initfate the count. Enter the actual
count start time on the data form {or record the delay time from the
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stopwatch). If necessary, calculate the delay from the start of
sampling to the start of counting, in minutes, and record it on the
data form, Note that it is most convenfent to begin the count on an
even minute after sampling.

4, When the count {s complete, record the total sample counts and the
count time (10 minutes) on the data form. The “POWER"™ switch should
be turned to "OFF" and the scintillator tray and sample removed from
the §ounting chamber. The system is now ready to recefve the next
sample.

§. Calculate the actual flowrate, in liters per minute, from the
relation:

Flowrate = {Roto Rdg) x (CF) xV 29.92/Bar. Press.

where: Roto Rdg fs the rotometer reading
CF is fge correction factor for the rotometer, noted on
The calibration sticker on the side of the rotometer.
Bar. Press. is the uncorrected local barometric pressure,
obtained from the altimeter/barometer in the kit

Record the actual flowrate on the data form.

6. Calculate the counting efficiency of the counting system from the
relation:

Eff. = cpm of check source
dpm of check source

where: ggghfs the count rate of the standardized, electroplated
alpha source measured during system checkout
gg%,is the true disintegration rate of the alpha source,
noted on 1ts storage container

Record the efficiency on the data form.

7. Calculate the radon daughter concentration, in units of working
level, from the relation: N

WL = sample cpm - bkg cpm
KX EFTf. x Sample Tength (min.] x Flowrate

where: sample cpm is the count rate of the sample
bkg ¢ Es the background count rate, obtained during
check

eckout
X 1s the Xusnetz factor from Table 1, based on the delay

Perfod, in minutes, from the end of sampling to the

mid-point of the count period

Eff. is the system counting efficfency (calculated above)
S Sample length is 5 minutes

Flowrate 1s as calculated above

Record the WL on the data form.



364

(KUSKETZ METHOD)

150 - z
140
130
120
& N0
«
O
[
0
100
Q0
80 \\
70 \
N
60 \
40 50 &0 70 80 90
TIME AFTER SAMPLING (MINUTES)
TABLE 1
Factors for Determining Multisle of Yorking Level
of Radon Daughter Products in the Atmosphere
‘Min. Factor Min. factor Min. Factor Min. Factor in. Factor
40 150 50 130 60 110 70 90 80 75
41 148 51, 128 61 108 71 89 81 74
42 146 52 126 62 106 72 87 82 73
43 144 53 124 63 104 73 85 83 71
44 142 54 122 64 102 74 84 84 69
45 140 55 120 65 100 75 83 85 68
46 138 56 118 66 98 76 82 86 66
47 136 57 116 67 9¢6 77 81 87 65
48 134 58 114 658 94 78 78 88 63
4L9 132 59 112 69 92 79 76 89 6l
90 60
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Evaluation of the Radon Sample

1.

Assure that the counting system (EDA Instruments, Inc. model
RDA-200) has been checked and found operational, and that at least 4
hours have elapsed since the alpha scintillation cell was filled.

Turn the counting system “OFF," open the counting chamber, and
remove any scintillator trays or cells from the chamber. Place the
cell to be evaluated into the chamber, window side down, after
removing the protective plastic cap. Reclose the counting chamber
with the extended chamber cap. Set the "TIME (MIN)" selector to 10
minutes {for a 10-minute count) and turn the "POWER" switch to
“INT." Wait at least 2 minutes for any residual 1ight activation to
die away.

Press the “START" button to initiate the count, and note the date
and time of the count on the data form.

When the count is complete, record the count on the data form and
repeat steps 3 and 4 until three 10-minute counts have been
recorded. Alternatively, one or more 30-minute counts may suffice
for this,

Turn the counting system “OFF" and remove the cell from the counting
chamber. The system is now ready to receive the next sample.

Calculate the number of hours of decay of the sample, from sample
collection time to the mid-point of the counting period, and record
it on the data form. Calculate the average of three sample Counts
and record it also.

Calculate the radon concentration, in units of picocuries per liter,
from the relation:

Radon pCi/1 = sample cpm - bkg cpm
CF x Flask Volume (1) x decay factor

where: sample cpm is the average count rate of the sample
bkg ¢ m'gs the cell background count rate
CF 1s the average cell/system counting efficfency, in units
of cpm/pCi, obtained from the most recent calibration
(typically 3-4)
Flask Yolume is 0.16 1iter (average for model RDX-013 cells)
decay tactor is based on the time between sample collection
and the mid-point of the counting period, t8k8n rom the
table on the data form, or calculated by e-V.00756t where
%t is the decay time in hours

Record the radon concentration on the data form.

Calculate the working level ratio, often called the “percent
equfiibrium,” as follows:
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Ro72
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% Equil = (WL) x 10,000
adon p

where: ¥l and Radon pCi/l1 are as calculated previously

Record the equilibrium on the data form.
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APPENDIX A

ek gk de e ok ek ok sk kA

RADON/RADON PROGENY FIELD MONITORING KIT #

_~ ZERO Centurian Carrying Case, lock no.
__-Scintillation Counter, EDA Instruments model RDA-200, s/n {EPA#

with ~Alpha Scintillation Cells

~Scintillat

~Power Supply, 115 Vac

~Swagelok Quick~ Connect Tube Fittings

~Standard Scintillation Cell, s/n

~PM Tube Bousing Cover {used when counting cells)
~PM Tube Housing Cover (used when counting filters)
-Alpha Check Source (isotope , 8/n )
~Instruction Manual

o

P

—

——

__-Air Pump, Staplex model , s/n (EPA# )

__~Air Pump,

__~Flow Measurement Stoppers, for 25-mm filters, with Luer-Lok fittings

. __~Filter Holders, 25mm, open face, with Luer-Lok fittings

__fFiltér Holders, 25mm, open face, with 1/4" bard fittings
_-Filter Holders, 25mm, in-line, with 1/4" barb fittings
__-Rotometer, Dwyer model VFA-22 ( ), ORP-LVF #
__=Rotometer, Dwyer model VFA-23 (0.6 - 5 lpm), ORP-LVF #
__~Rotometer, Dwyer model VFB-68 (3-30 lpm), ORP-LVF ¢
__~Boxes, Millipore filters, 100 ea.; 25mm, micron (type )
__~Spare Luer-Lok/barb fitting, male

__~Spare Luer-Lok/barb fitting, female

__~Digital Electronic Stopwatch, with case, ORP-LVF #
__~Alecimeter/Barometer, with case _

__~Kitchen Timer, spring wound, 60 minute-

__~Hand Vacuum Pump, Nalgene "Mityvaé“

_B-Spare "C" Batteries (for EDA)

_3-Spare "AA" Batteries (for stopwatch)

1-3-Prong to 2-Prong a/c Adapter Plug
1
1

—

~Extension Cord, 8’

-~ Tweezers
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ORP-LVF S0P # 13

1

PROCEDURE FOR ACQUISITION AND EVALUATION
OF SHORT-TERM RADON AND RADON DAUGHTER SAMPLES

Purpose and Principles of Operation

Short-term or “grab" samples are used to determine the concentrations of
radon (Rn-222) gas and radon daughter products fn ambient air at a single
point in time. By appropriately controlling the environment in which the
samples are taken, these instantancous results are often usad to estimate
long-term averages, though that is beyond the scope of this procedure. The
following describes the acquisition and evaluation of grab samples of radon
and/or radon daughters in ambient air using the monitoring kit assembled by
ORP-LYF. The contents of the kit are listed in Appendix 1.

Grab sampling for radon and/or radon daughters basically involves the
acquisition of a measured volume of afr., While the two quantities are
measured separately, both types of samples may be acquired simultaneously for
convenience. For the radon daughter sample, a measursd volume of air is drawn
through a membrane filter (Millipore type HA, 0.45-micron pore size, or
equivalent). An 2air pump capable of drawing from 1 to 10 liters per minute is
used for the sampling. The filter is subsequently evaluated by alpha
. scintillation counting the radiocactive decay of the particulate radon
daughters. In this procedure the Kusnetz Technique (ANSI73) is preferred, but
other techniques such as those developed by Tsvoglou {Th7D, 71), or Rolle
{Ro72) can also be used. In the Xusnetz technique, the filter is counted at
any time during a period from 40 to 90 minutes after sampling. The radon
daughter concentration, expressed in units of working level (MWL), can be
calculated from the count rate, the system counting efficiency, the air
sampling rate and duration of sampling, and 2 correction factor for the delay
time between the end of the sampling period and the mid-point of the counting
period.

The concentration of radon gas is determined using an alpha scintillation
cell, similar to the design of Lucas (Lu57), into which a known volume of
filtered air is drawn. After a waiting pericd of at least 4 hours, during
which the radon daughters grow into secular equilibrium with the radon, the
cell 1s svaluated by counting the alpha scintillation events. The radon
concentration is calculated from the count rate, the predetermined system
counting efficiency, the cell volume, and the correction factor for
radioactive decay betwecen the times of sampling and counting.

There are four distinct, sequential tasks used to obtain simultaneous
"grab” samples of radon gas and its particulate daughters. First, the
counting system s standardized by making background counts, followed by
counts of the standard alpha scintillation cell (provided with each counting
system) and an electroplated disk source of known alpha emission activity.
Second, the sample {s acquired by connecting the filter holder, scintillaticn
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cell, and air pump in series. Third, the filter is evaluated to determine the
radon daughter concentration by the Kusnetz technique. Finally, the alpha
scintillation cell is evaluated to determine the radon concentration.

Counting System Checkout Procedures

’.

Remove the counting system (EDA Instruments, Inc., model RDA-200)
‘from the carrying case, set it upright on a convenient surface, and
turn the main power switch to "INT" {internal battery power). The
“LIGHT" warning flag will show red when the instrument fs first
turned on, but should disappear when sampling is initiated. If it
does not disappear, check for 1ight leaks in the counting chamber,
Set the "TIME (MIN)" selector to “10" (for a 10-minute count) and
depress the "SAMPLE" push-button while observing the *BATT"
{battery) warning flag. If the flag shows red, even momentarily,
replace the batteries according to instructions in the RDA-200
Operation Manual. Check to see that the “"RA-AM" switch is always in
the "RA" position, ’

Turn the "POWER" switch to "OFF,” open the counting chamber, and
remove the standard test cell (normally stored in the chamber when
the {nstrument is not in use). Record the serial number of the cell
and the standard count rate in the "Comments™ section of the data
form {see example, Figure 1). Place the cell into the counting
chamber with the window side Tnward and reclose the counting chamber
with the flat chamber cap and threaded ring. Wait at least 2
minutes for any residual light activation to die away, turn the
"POWER* switch to "INT," press the “SAMPLE™ button, and record the
accumulated counts after 10 minutes in the "Comments” section of the
data form. Repeat the count, and record. {(Note: The red indicator
1ight located beneath the “START" button will blink continucusly
during the counting period, but will go out when the count fis
compiete. The numeric, 5-digit display will appear when *“SAMPLE" is
depressed, but the 4 most significant digits will disappear after a
few seconds in order to conserve battery life; to read the full
display at any time, merely press the "DISPLAY" button).

Turn the "POWERY switch to “OFF," open the counting chamber and
remove the test cell, and select a scintillator tray from the kit.
Remove the black plastic cap from the scintillator tray (if
present), carefully place a clean filter paper into the tray {using
tweezers to handle the filter), and insert the scintillator tray
into the counting chamber. Replace the flat chamber rap and
threaded retaining ring, wait at least 2 minutes, and push "START"
for a 10-minute background count (this count will be used as the
background count for subsequent filter counts for radon daughter
measurements). Record the background count in the appropriate block
on the data form, Repeat the count, and record. '
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’

4. Repeat step 3, usihg the standardized electroplated disk alpha
source {n place of the filter paper, to obtain two 10-minute counts
for use in calculating the counting ‘system efficiency.

5. Repeat step 3 for each alpha scintillation cell which will be used

. to make field measurements, in order to obtain the background count
rate for each cell. Note that the extender cap for the counting
,chamber 1s required for counting cells, in place of the flat cap,
and that 30-minute counts for cell background are preferable to
10-minute counts whenever possible. Record the cell (or flask)
backg;ound counts and count times in the appropriate block on the
data form.

Note on alpha scintillation cell preparation: each alpha scintillation
cell should be evacuated {using the hand vacuum pump in the monitoring kit or
some other appropriate vacuum source to remove the current radon sample) at
least 4 hours before commencing the next background count, to allow any
residual radon daughter activity to decay away. For measurements of radon in
the range commonly found in residences (about 1-10 pCi/1), the background for
any cell should not exceed 1 cpm, although higher background count rates may
be tolerable for higher expected radon concentrations. If the background is
excessive, the cell should be re-evacuated or purged with aged air {or dry
nitrogen) and allowed to stand 2-4 hours before re-evaluating the background
count rate.

. Sample Acquisition

J. Enter the owner's name of the location to be sampled, the address,
survey date, and your name (as surveyor} in the appropriate spaces
at the top of the data form. Use one form for each structure
surveyed, and additional forms as required. Also enter the
uncorrected barometric pressure, obtained from the
altimeter/barometer in the kit, in the appropriate space on the
data form,

2. The pump (Staplex model BN rechargeable type or equal} should be
fully charged for proper operation. Do not operate the pump while
it 1s connected to 115V ac power, as damage may result. Four to
eight hours of charging 1s usually sufficient for normal operation.

3. Connect the pump, alpha scintillation cell, and the filter holder
assembly {containing an unused membrane filter, Millipore type HA,
0.45-micron pore size, 25-mm diameter) as shown in Figure 2.
Connections to the cell are made with male Swagelok quick-disconnect
fittings which must be pressed firmly into the female connector
until a distinct "click" is heard. Al1 other fittings should be
checked to assure they are gas-tight. Record the sample location,
pump number, flask or cell number, rotometer number, and counter
serial number on the data form.

4. Using the rotometer and the specfally modified rubber stopper
provided in the monitoring kit, measure the initial air flow rate
through the sampling train by pressing the rubber stopper firmly
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