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FOREWORD

The Office of Radiation Programs of the Environmental
Protection Agency carries out a national program designed
to evaluate population exposure to ionizing and non-ionizing
radiation, and to promote development of controls necessary
to protect the public health and safety.

Within the Office of Radiation Programs, the Las Vegas
Facility conducts in-depth field studies of various radia-
tion sources (e.g., nuclear facilities, uranium mill tail-
ings, and phosphate mills) to provide technical data for
environmental impact statement review as well as needed
information on source characteristics, environmental trans-
port, critical pathways for population exposure, and dose
model validation.

This report summarizes the results of several field
studies conducted between 1967 and 1973 in Salt Lake City,
Utah, at and around the inactive uranium mill tailings site
formerly operated by the Vitro Corporation of America.

Readers of this report are encouraged to inform the
Office of Radiation Programs of any omissions or errors.
Comments or requests for further information are also invited.

(R P f——

W. D. Rowe, Ph.D.
Deputy Assistant Administrnaton
g§orn Radiation Proghrams
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ABSTRACT

At the request of EPA's Region VIII, environmental
surveys have been conducted for the Utah State Division
of Health's Occupational and Radiological Health Section
at the former Vitro Corporation uranium mill and in the
Salt Lake City, Utah, area. The surveys included measure-
ment of external gamma radiation and airborne radioactivity.
The results of the surveys indicated that: the external
gamma radiation levels on the tailings area exceed recom-
mended exposure limits for individuals in the general popu-
lation; ambient levels of radon over the pile and in
structures built immediately adjacent to the tailings pile
are above the currently recommended concentration for the
general population; the working level exposure in the adja-
cent buildings exceeds existing recommendations; tailings
material has been removed from the Vitro site by persons and
used around dwellings and businesses; and tailings material
has become windborne and deposited against dwellings and
structures in the vicinity. For general public areas (at
distances greater than one~half mile from the tailings pile)
the measured radon levels for the pile were not distinguish-
able from natural background levels and were found to be
within current guides.

On June 7, 1974, the U.S. Environmental Protection Agency
recommended to the State of Utah that:

1. The State of Utah establish the necessary regqula-
tions to effect the disposition and control of radioactive
mill tailings. These should not rule out the possibility
of some acceptable use for any given closed mill site.

2. The Vitro uranium mill tailings pile should be prop-
erly stabilized to prevent migration of the tailings into
the environment and public ingress to the area should also
be prevented. The pile should be graded,, covered, properly
fenced, and controlled to prevent any migration of the tail-
ings into the surrounding environs by wind, water erosion,
or removal of tailings for unauthorized purposes.

3. The State of Utah consider possible remedial actions
for the businesses located on the west side of the Vitro uran-
ium mill tailings pile along South 900 West Street.
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PURPOSE

~ The following report summarizes the results of several
environmental surveys conducted between 1967 and 1973 in
Salt Lake City, Utah, at the inactive uranium mill site and
in the surrounding area.

LOCATION AND DESCRIPTION

The uranium mill in Salt Lake City, Utah, was operated
by the Vitro Corporation of America from May 1951 to January
1964. As of July 1970, the inactive uranium mill tailings
pile occupied about 107 acres of land, bordered on the north
by Mill Creek, on the east by the railroad, on the south by
3300 South Street, and on the west by South 900 West Street.
As shown in figure 1, the area of the mill site can be consid-
ered as a square with four quadrants. Three of the quadrants
are covered with tailings material and the northeast quadrant
is occupied by the Salt TLake City Suburban Sewage Treatment
Plant (SSTP). A portion of the land between the railroad and
the east boundary of the SSTP is also covered with tailings.

The original uranium mill was situated in the southeast
section, but the bhuildings have now been completely demolished.
All that remains of the o0ld mill are some rubble and concrete
foundations of the buildings and the old mill stack. As of
May 1974, radioactive material has been spread over the old
mill site and contaminated material has also been placed on
what appears to be railroad right of way. It is estimated (1)
that the Vitro uranium mill tailings piles contain 1,666,000
tons of material with an average radium-226 concentration of
1100 pCi per gram of tailings material (or about 1670 total
curies of radium-226).

There is a narrow access road from 3300 South Street
leading to the Suburban Sewage Treatment Plant and a shallow
stream flows parallel to this road, thereby creating a bound-
ary line between the southeast and the southwest sections
of the tailings piles. There is no gate on this access road
and it is through this open entranceway that most of the pub-
lic access to the tailings piles is gained. The southern
one-half of the southeast section of the tailings pile has been
covered with about a foot of "clean" dirt as a result of road
construction in the area.
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Figure 1. Vitro Uranium Mill Tailings Piles: Salt Lake City, Utah
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The southern one-half of the southwest section of the
tailings piles has been covered with concrete, dirt, and
asphalt road debris. Bordering the southwest section of the
pile, on South 900 West Street, are four business buildings.
Thgsg structures were bhuilt against, and possibly over, the
tailings pile. An eight-foot-high chain link fence has been
erected on the south side of the tailings pile (i.e., along
3300 South Street) and along a portion of the east and west
sides of the tailings pile. The fence ends at the northern-
most building on the west side of the piles; therefore, entry
to the tailings piles area may also be gained at this point.
Indeed, the abandoned tailings piles have become a motorbike
and horse riding course for the area youngsters.

Most of ‘the tailings piles surface remains uncovered
and, as a result, a slick, muddy surface is formed after rain
or snow storms. When the pile surface dries out, the tail-
ings materials are subject to wind migration and the materials
are easily spread to offsite areas surrounding the mill site.
Grass cover or volunteer vegetation growth has not occurred
over the entire tailings pile surface, although some of the
dikes are covered with growth. It is also apparent that at
times local inhabitants have removed portions of the tailings
material for various uses around their private dwellings and
buildings. Trash is also being discarded at the mill site.

Tn 1972-1973, construction was initiated in the upper
half of the southwest section of the tailings pile for a pro-
posed automobile racing track. An oval-shaped pit about 15
feet deep, 200 feet wide, and 500 feet long was dug out of
the tailings material. The west end of the pit is about 100
feet from South 900 West Street, at the fence boundary of the
Won-Door Corporation Assembly Building (Location #42330).

The tailings material which was removed to create the pit was
piled on the original pile surface to form hills from 10 to

20 feet in height, surrounding the pit. After a rain storm,
the eastern portion of the pit floor is covered with several
inches of water. The pit floor is at the level of the street;
i.e., the original ground level before tailings material was
placed on it.

A stream formed by the effluent discharged from the
Suburban Sewage Treatment Plant flows between the southwest
and northwest sections of the pile. Water flow is away from
the tailings pile. In November 1970, the northern one-half
of the southeast section of the tailings pile was covered
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with water; and in May 1973, the northwest section of the pile
was partially covered with water. This water was from oper-
ations at the Suburban Sewage Treatment Plant. Except for a
few strands of barbed wire fence, there is no access control
to the northwest section of the pile.

The Suburban Sewage Treatment Plant, which forms tbe
northeast quadrant of the site, is entirely fenced and is a

restricted access location, usually limited to SSTP operating
personnel.

ENVIRONMENTAL SURVEYS

Sampling procedures

External gamma radiation

Field sunvey Ansthuments

Gamma radiation exposure measurements were obtained using
portable radiation detection instruments. Two types of survey
meters were used at different times during the studies. An
Eberline Instrument Corporation, Model E~500B, portable Geiger-
Mueller survey meter was used and the gamma exposure rate was
reported in units of mR/h. Also used for more sensitive gamma
surveys was the NE-148A Baird Atomic Scintillometer and these
results were reported in units of uR/h.

Thermoluminescent dosimetens (TLD's)

In addition to the portable survey instruments, TLD's
were used in two studies (1967-1968 and 1970) to evaluate the
external gamma exposure dose. EG&G, Model TL-12, TLD capsules
were used and returned to the laboratory* for analysis. The
TLD results were reported in units of mR/h.

Mobile unit gamma radiation scanning surveys

?he EPA provided a contract to the U.S. AEC to conduct
a mobile gamma scanning survey in communities surrounding

*EPA, National Environmental Research Center--Las Vegas
(NERC-LV) at Las Vegas, Nevada (formerly USPHS, Southwestern
Radiological Health Laboratory).



uranium mill tailings sites in the Western United States.

These scanning surveys were performed in Salt Lake City, Utah,
starting in April 1972.

~ The mobile gamma scanning unit was equipped with two
shielded four-inch by five-inch sodium iodide crystals. The
signal from the crystals was recorded on a strip chart recorder
and addresses or other notes were added to the chart by the
operator. This chart was then sent to the Lucius Pitkin*
Office in Grand Junction, Colorado, where an anomaly report
was prepared from the chart. An anomaly is defined as any
location where the recorded counts per second (c/s) exceed
the determined background c/s for that location by 50 or more
c¢/s. The anomaly report was sent to ORP-LVF** and, in turn,
forwarded to the Utah State Division of Health.

Field pensonnel gamma hadiation scheening surveys

Survey teams, utilizing the gamma scanning report, per-
formed field radiation surveys in Salt Lake City. These
surveys were performed between August and October 1972.

The field teams were composed of two surveyors; each
person was equipped with a NE-~148A Baird Atomic Scintillometer.
These instruments were calibrated with a National Bureau of
Standards certified radium needle, and a five item field check
was performed each day to determine if the instrument was
functioning properly. If the instrument did not operate within
preset ranges, it was not used.

The NE-148A contains a one-inch by one-and-one-half inch
sodium iodide crystal; thus, the measurements obtained are
not "true" exposure rates. Also, because of the size of the
crystal, the meter indication represents only terrestrial
radiation. The meter reading can be corrected to a true
value (T) by T (uR/h) =S (uR/h) x 0.56 + 0.9, where S =
NE-148A meter reading.

* Tucius Pitkin, Inc., is a prime contractor for the U.S. AEC,
Grand Junction Operations Office.

**The EPA, Office of Radiation Programs, lLas Vegas Facility
(ORP-LVF) is a tenant organization located at the NERC-LV.
The ORP-LVF now conducts the uranium mill tailings monitoring
previously carried out by the NERC-LV.



Thus, a reported 60 HR/h becomes a corrected 34.5 UR/h,
or a net corrected 24.5 uUR/h (assuming 10 uR/h background) .
One can obtain a total exposure rate by adding the correcte@
value, in this case, 34.5 uR/h, and a known or assumed cosmic
rate. The previously mentioned TLD and E-500B readings in
mR/h do not have to be corrected.

A survey was performed at a location only after permis-
sion was obtained from the owner or occupant of the Property.
If persons were present, but permission was not obtglged,
the location was listed as a refusal. Suspected tailings
use might have been determined while approaching the property
or structure to request permission and would be noted. Once
permission to survey was obtained, one surveyor would survey
inside the structures while his partner would survey the
surrounding property. The high inside gamma instrument read-
ing (HIG), high outside (HOG), and low outside fLOG) were
recorded on the Indoor Radon Study-Gamma Screening Foym.

A copy of this form is included as figure 2. If tailings
were found on the property, but more than 10 feet from a
habitable structure, the location is called a tailings away
or TA location. The tailings use code would be "2." If
tailings were found within 10 feet of a habitable structure,
it is a TU location (under or up against). In this case,

the tailings use code would bhe "1" or "3." If instrument
readings inside a TU structure exceeded 20 VR/h, a gamma map
was made. In many instances, a map was not required; but a
sketch showing the location on the property of readings found
above 20 HR/h was made. This would be indicated by a "7"

in the "Gamma-Map" block on the form (figure 2), and the
sketch would be placed on the back of the survey form. If
ore or other radioactive material was found, the reading from
the material was not recorded as the HIG or HOG, but appeared
in the "Free Punch Comment" on the survey form. The survey
form was then checked by an EPA field supervisor, a specific
location number was assigned to each location, and the form
was sent to the ORP-LVF for card punch and data storage.

Air Sampling

Five minute rnadon in ain sample

A radon gas sample was obtained by drawing filtered air
into an evacuated glass flask (2 liter volume). The flask
was sealed after about a five-minute collection period and
returned to the laboratory for analysis of radon-222.
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T 'r; TAILINGS USE CAMMA MAP
0. Vacant Lot 0. None [ — -
1. Residence single fanmily 1. Completed
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CARD LOCATION NUMBER CITY COUNTTY STATE
[= L [ | [N O O Y I e O O
1 2 3 4 5°6 7T 8 9 10 11 12 13 1 15
LOCATION Township Section 1/h Bes. Block er_Nunbew Lot
cODE | 1oL
16 17 18 19 20 21 22 25 26 27 2 20 30
HOG 1.0G HIG LOCATION
S e O =
31 32 33 3k 35 36 37 38 39 O 41 L2 43 Lk L5
TYPE OF HOUSE NUMBER OF LEVELS MATERIAL 0. Bedroom
1. Living Room
5 5 2. Kitchen
1. Basement 1. Masonry 3 31’215;’321,? -
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Figure 2. Indoor Radon Study-Gamma Screening Form



Integhated nadon {n airn sample

A continuous, low-volume sampling system was used to '
obtain an integrated radon sample. (2) This sampling technique
consists of drawing filtered air through a small,'low—volume
pump (usually less than 10 ml/min sampling rate) }nto a 30-
liter Mylar bag. Usually, a continuous 48-hour air sample was
collected and returned to the laboratory for radon-222 analysis.

Five minute hadon progeny An air sample

The short-lived particulate radon daughter products
(figure 3) were sampled by drawing air through an Acropor
filter (Type AN-450, manufactured by the Gelman Instrument
Corporation) having a 0.45 um pore size. Each sample was
collected for five minutes at a flow rate of about one cfm.
The particulate sample was collected separately from, but
simultaneously with, the five-minute grab radon air sample
in order to compute the percent equilibrium and the radon
daughter to radon concentration ratios.

Integrated radon progeny Lin air sample

Integrated radon progeny working levels were measured
using the TLD-Type II Air Sampler. (3) The detector unit
consists of a filter holder containing a membrane filter*
and two thermoluminescent dosimeters (TLD's).** One TLD
disc is supported above the membrane filter and is exposed
to the combination of alpha, beta, and gamma radiations emit-
ted by the radon progeny collected on the filter. The second
TLD disc is separated from the first TLD disc by a stainless
steel washer that absorbs the beta particles that pass through
the first TLD disc. The second TLD disc, therefore, responds
to external gamma radiation sources and hence is the radon
progeny background subtraction correction. Calibration factors
are used to convert the TLD readings (nanocoulombs) to working
level (WL)t exposure.

All TID's were returned to the ORP-IVF for read-out and
data analysis.

* Millipore Corporation, DAWP01300 (13 mm dia) 0.65 um pore size.

**Isotopes, Inc., Teflon disk impregnated with Harshaw CaFy:Dy
powder (30% by weight).

t Working Level, WL, is defined as any combination of short-
lived radon daughters in one liter of air that will result in
the ultimate emission of 1.3 x 105 MeV of alpha energy by

g decay to lead-210 (RaD).
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Figure 3, Radon and Radon Daughter Decay Scheme



Meteorology

A mobile weather station having two separate meteorolog-
ical data-gathering stations was used to obtain information on
the wind speed, wind direction, and the ambient temperature.
The meteorological trailer is powered by a propane genergtor
and the data are automatically recorded on punch tape wh}ch
is later read out to provide the meteorological information.
Data were usually collected from two locations at 15-minute
intervals during the study period. Barometric pressure
changes were measured with a standard aircraft altimeter
which was reset to a reference altitude.

Analytical procedures

Radon concentrations

The radon analysis was performed by cryogenic separation
and subsequent alpha scintillation counting. In some cases,
a scintillation cell was filled directly from the flask and
counted.

The radon decay is calculated to the midpoint of the
sample collection period and the radon results are reported
in units of picocuries per liter (pCi/l). The decay calcula-
tions are performed by a computer program designed for a
CDC-6400.

Radon daughter concentrations

The particulate air filter sample was immediately gross
alpha counted in the field utilizing a specially designed
alpha scintillation counter. The dpm/cpm for the counter is
obtained from certified sources. The radon daughter concen-
trations and the working level is then calculated using the
Thomas equations for the modified Tsivoglou technique. (4)
These equations have been incorporated in programs for both
the Wang 320K and 362E calculators.

Integrated working levels

The WL exposure measured by the Radon Progeny Integrating
Sampling Unit (3) is determined by the nanocoulomb readout
from the TLD's. This measurement of stored charge is obtained
with a Harshaw model 2000 reader. The nanocoulomb readout
is converted to a WL value by utilizing a working level liter-
per-nanocoulomb conversion factor (WL-1/nC) which is oktained
by sampling in a known WL atmosphere. The known WL atmosphere
is calculated using an alpha spectroscopy system.

10



RESULTS--1967 TO 1973

USPHS--1967 to 1968

From October 27, 1967, through October 9, 1968, a joint
study between the 17.S. Public Health Service (USPHS) and
the U.S. Atomic Fnergy Commission (AEC) was performed in
cooperation with the Utah State Division of Health (UDH).
Environmental surveys were conducted during the project to
evaluate the public health aspects of atmospheric concentra-
tions of radon-222 in the vicinity of the Vitro uranium mill
tailings pile site. The results of this study were reported
in "Fvaluation of Radon-222 WNear Uranium Tailings Piles,"
U.S. Department of Health, Fducation, and Welfare, Public
Health Service, Report DER 69-1, March 1969. (Figure 4

and tables I through III have been taken from the DER 69-1
report.)

Figure 4 shows the locations of the radon sampling sta-
tions used in the 1967-1968 PHS Study. Table T contains the
radon concentrations determined for the 48-hour integrated
ailr samples during various sampling periods. The yearly
average concentrations for each sampling location are pro-
vided in table II. Table III contains the results of the
thermoluminescent dosimeters (TL-12's) used to evaluate the
external gamma radiation exposure rate.

USPHS Surveys--November 1970

In November 1970, personnel from the National Environ-
mental Research Center--Las Vegas (NERC-LV) conducted a com-
prehensive gamma survey of the entire uranium mill tailings
pile site and the Suburban Sewage Treatment Plant site. A
grid system survey, using both portable gamma survey meters*
and thermoluminescent dosimeters (TL-12's), was completed.
This study was initiated in order to record the gamma exposure
rates over the tailings material before covering the piles
with "clean" dirt from the proposed widening of 3300 South
Street. The cover work has not been completed to our knowl-
edge; thus, the second (post stabilization) part of the
survey has not been performed.

The results of the November 19270 gamma surveys are shown
in figures 5 through 7. The portable instrument measurements
are given for three feet above ground surface and at the

*Eberline Instrument Corporation, Model E-500B.
11
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Figure 7. E-500B Gamma Radiation Measurements in mR/h: Salt Lake City,
Utah, Vitro Uranium Mill Site: Northwest Tailings Pile
(3 ft. reading/ground reading)
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ground surface. All units are reported in mR/h.* Figure 8
shows the results of the TLD-gamma exposure rate measurements;

all units reported in mR/h.*

Also, in November 1970, a gamma survey was completed
at the Suburban Sewage Treatment Plant to determine if tail-
ings had been used in the plant construction. The gamma
survey maps for several SSTP structures are shown in figures
9 through 12. These results are also given for three feet
above ground surface and the ground surface; all units are
reported in uncorrected uR/h (meter indication)** since the
more sensitive NE-148A scintillometer was used for these
surveys. In addition to the detailed gamma surveys conducted
at the SSTP, both the five-minute radon air sample and the
five-minute radon progeny particulate filter sample was col-
lected in the main building of the SSTP. The results of
the air sampling are presented in table IV.

EPA Gamma Scanning Surveys--April to September 1972

The gamma radiation anomaly list prepared from the Mobile
Gamma Scanning Surveys appears in appendix B.

EPA Gamma Screening Surveys--August to October 1972

The surveys around the Vitro uranium mill site were
performed in August 1972. The results of these field surveys
are shown in figures 13 through 21. The gamma measurements
at three feet above ground surface and at the ground surface,
as indicated by a NE-148A meter reading, are reported in
"uR/h." Figure 13 shows the gamma surveys of the four busi-
ness areas located against the southwest section of the
tailings piles along South 900 West Street. Figures 20 and
21 show the areas to the west and north of the mill site.

Radon and Radon Daughter Evaluation--May 1973

During this period, May 2 to 22, 1973, an extensive
radon air sampling program was conducted at the site of the
inactive Vitro uranium mill tailings pile. This study was
conducted at the request of the Governor of the State of
Utah. This request was made to an EPA Region VIII represen-
tative at a special meeting held in the Governor's office on
April 11, 1973. The Governor wanted additional data to

* These measurements do not need to be corrected.
**True uR/h = Reported uR/h x 0.56 + 0.9.

16
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Figure 11.
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True uR/h = Reported uR/h X 0.56 + 0.9

Gamma Survey Map, Suburban Sewage Treatment Plant, West Digester, Salt
Lake City, Utah, November 1970 (NE-148A readings in uR/h)
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Figure 19. Gamma Survey Map - Location 42330, Salt Lake City, Utah
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evaluate the potential radiological hazards associated with
the operation of an automobile race track proposed for the
southwgst section of the tailings pile. As described earlier,
by April 1973, a pit had been dug out of the tailings pile,
resulting in an excavation about 15 feet deep, 200 feet wide,
apd 500 feet long. The tailings material removed from the
plt was piled on the surrounding pile to form hills about

10 to 20 feet high. This study was completed by EPA, ORP-
LVF, with the assistance of the Utah State Division of Health
and EPA, Region VIII personnel. Included were radon and
radon daughter evaluations at the tailings pile, the Subur-
ban Sewage Treatment Plant, and in the four business buildings
on South 900 West Street.

Figure 22 shows the air sampling locations selected for
this study. Location #75001 was the station setup on the
floor of the race track pit dug out of the tailings pile.
This station was located about 50 feet away from the wall
of the pit. The pit was approximately 15 feet deep at this
point. Portions of the pit floor were covered with from one
to six inches of water during the sampling period. Location
#75002 was an indoor station in the "lunch room" of the
Suburban Sewage Treatment Plant. The SSTP is surrounded
by the tailings pile on its south and west boundaries, but
none of the habitable SSTP buildings appear to have been
constructed over uranium mill tailings. Location #75003 was
the station setup on the southwest section of the tailings
pile. Most of the area surrounding Location #75003 was cov-
ered by dirt, concrete, and asphalt road debris. Location
#75004 was the station setup at the perimeter fence between
the Won-Door Corporation and the tailings pile at the south-
west end of the excavated pile.

Four stations were located indoors at the business build-
ings on South 900 West Street. Location #42326 was an office
reception area of the Sierra Corporation at 3275 South 900
West Street. Location #42328 was the main stock room of
Inventory Sales at 3227 South 900 West Street. Location
#42329 was the main assembly room of the Won-Door Corporation
at 3215 South 900 West Street. Location #42330 was the rear
assembly area of the Won-Door Corporation at 3195 South 900
West Street.

Several different radon air sampling methods were used
at the various locations. 2 TLD-Type II air sampler was
installed at each of the locations to measure the integrated
radon progeny workingZ%Svel. An integrating air sampler for
the determination of BRn was used at locations #75001,
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#75002, #75003, and #75004. A "grab" radon sample was col-
lected for five minutes by drawing filtered air into an
evacvated glass flask (2-liter volume) at locations #75001,
#75002, #42326, $42328, #42329, and #42330. Simultaneously
with the radon grab sample, short-lived radon progeny
concentrations were determined by collecting a five-minute
particulate air sample. The working level exposure was

then de?ermined by using the Thomas equations for the modi-
fied Tsivoglou method.

The results of the various air sampling methods for
gach.of the locations are shown in tables V through XII and
in figures 23 through 25.

Tables XIII and XIV show the comparisons between the

Xgrious radon sampling methods for locations #75001 and
5002.

DISCUSSION OF RESULTS

Gamma Radiation Exposures on the Tailings Pile

The gamma radiation measurements which have been made
on the pile are provided in table III and figures 5 through
8. The average TLD measurement for the 1967-68 on-pile
sampling station was 1.1 mR/h. A grid system was established
in 1970 with 13 stations from west to east, which were about
150 feet apart; 13 stations were also established from north
to south, which were about 250 feet apart (figure 8). E-500B
measurements were taken at each grid intersection and TLD's
were placed at alternating grid intersections. As table XV
shows, there is very good agreement between the TLD measure-
ment (TLD mounted on a stake three feet above the surface)
and the E-500B measurement (number in parentheses) at the
same location; thus, the E-500B measurements do not require
correction. The average for the northwest pile at the 12
locations where TLD and E-500B measurements were made (table
XV) was 0.57 mR/h (TLD) and 0.53 mR/h (E-500B). The average
of all 35 E-500B (three-foot) measurements (figure 7) was
0.63 mR/h. Similarly, the southwest pile (table XV) showed
1.1 mR/h (TLD) and 0.99 (E-500B) with a 1.12 mR/h for all
32 (three-foot) E-500B measurements (figure 6); and the
southeast pile (table XV) had an average of 0.47 mR/h (TLD)
and 0.45 mR/h (E-500B) with 0.45 mR/h for all 46 (three-
foot) E-500B measurements (figure 5). Fulltime occupancy
in these areas would result in whole body gamma exposures
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of abgut 100 t@mes above background. The exposures received
by children using the area as a playground are not beneficial
and the exposures are received unknowingly.

Radon and Radon Daughter Concentrations

. Radium decays to radon, a chemically inert gas. Radon
1s capable of diffusing through most materials. The radon,
in turn, decays to several short-lived particulate radon
daughters (figure 3). When inhaled these particles can
remain in the air pathways long enough for the alpha decay
energy from the radon daughters, which represents the prin-

cipal dose received, to be absorbed by the cells lining the
tracheobronchial passages.

The biological effect of excess exposure to radon
daughters can be a form of lung cancer, considered to be
100 percent fatal. It is, therefore, unfortunate that
there is only a limited amount of experimental evidence or
clinical documentation available regarding the consequence
of chronic low-level exposures.

During the 1967-1968 PHS Study, only radon measurements
were made to determine if the Vitro uranium mill pile had
any effect on the surrounding community. The guidance used
for comparison of the sample values is found in 10CFR20. (5)
This guidance states that at the perimeter of a site the
radon concentration should not be above 3 pCi/l (3 x 10-9
UCi/ml); except, if a significant population group can be
exposed, it should not exceed 1 pciél. Since measured com-
munity values did not exceed 1 pCi 22Rn/l, nothing more was
done at that time. This is because of the mechanics of the
WL. (If radon is in equilibrium with its daughters and
100 pCi/l1 of radon is present, the decay energy of the daugh-
ters will produce 1.3 x 10° MeV of alpha energy or one WL.)
Thus, the less than 1 pCi/l1 radon measurements obtained (in
the surrounding community) indicated that less than 0.01
WL would be present. Actually, a much lower WL would be
present since radon would not be in equilibrium with its
daughters because of the constant air movement. The pre-
sence of less than 1 pCi/l1 of radon led to the conclusion
presented in DER 69-1 that there was no hazard created in
the surrounding community (beyond one-half mile). Field
data collected to date indicates that for general public
areas (at distances greater than one-half mile from the
tailings pile) the measured radon levels from the pile were
not distinguishable from natural background levels and were
found to be within current guides.
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There is, at present, no general guidance for public
exposures to radon or radon daughters. 1In general, an
applicable occupational exposure guide is divided by ten
to obtain an exposure guide applicable to an individual
in the general population. The current occupational limit
for uranium miners is 0.3 working level months (WLM) or
four WLM per year. (If a person works in an atmosphere
containing 0.3 WL for one working month, 170 hours, he has
received 0.3 WLM.)

Because of the previous practice of using uranium mill
tailings in the construction of homes, the Surgeon General
of the USPHS was requested to furnish guidance to the State
of Colorado. This guidance, which includes guidance for
exposure to gamma radiation as well as radon daughters,
was provided in August 1970. The working level value,

0.05 WL, is based on the time necessary (50y) for a person,
continually in that atmosphere, to accumulate 120 WLM which
is considered to be the dose necessary to double one's risk
of contracting lung cancer; however, because of the many
uncertainties and unknowns, the 0.01 WL value is being used
as a remedial action level. (6)

The radon and radon daughter measurements made at the
Vitro site in May 1973 were made to determine if the surface
of the pile could be developed and, at the same time, to
prevent any increase in public exposure to ionizing radiation.
In the case of the race track proposal, any public exposure
to ionizing radiation is considered unacceptable by EPA
because the exposure would be non-beneficial and it would
be received unknowingly by persons attending the racing
events.

The integrated radon measurement obtained (table IX)
from May 2 to May 20, 1973, indicated an average of 5.9
pCi/1 at the pile with an average WL of 0.010 (table V).
Thus, the radon daughters had reached 16.9 percent of
equilibrium* with the radon.

Five-minute radon and particulate filter samples were
also collected and the WL calculated. These samples were
collected over three 48-hour periods from May 2 to 4,

May 9 to 11, and May 20 to 22, 1973. The average values

*100 pCi 222Rn/1 in 100% equilibrium with the radon daughter
products is equal to 1 WL.
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for these periods appear in tables VI, VII, and VIII; and
although the average radon concentration was 5.7 pCi/l, the
average working level was 0.002 which indicated the radon
daugh?ers had reached only three percent of equilibrium.
The five-minute grab sample allows one to obtain radon
daughter to radon ratios, but the answer obtained is valid
only for the five minutes during which the sample was
collected. Thus, the integrated values (table IX) provide
a better estimate of the WL exposure.

In the open, on the surface of the pile, the measured
workipg level was 0.010 WL. The average at the other two
locations on the surface of the pile (locations #75003 and
#75004) , as shown in table V, was 0.006 WL and 0.008 WL,
respectively. Thus, the gamma exposure rate existing on
the surface of the pile is unacceptable for public exposure,
but the less than 0.0l WL's detected in the open would not
cause undue concern. However, if an enclosure of any type
1s placed on or against the surface of the pile, the results
are very different, as shown in table V for locations #42326,
#42328, #42329, and #42330.

In general, the radon concentration inside a building
will come into equilibrium with the radon concentration
that exists outside the building, but the longer air-residence
time inside the building will cause the radon daughters and
radon to have a higher percent equilibrium and hence a higher
WL.

One five-minute grab air sample was obtained in each of
the four business buildings adjoining the west side of the
tailings piles. Integrated WL measurements were also made
in the buildings from May 3 to 22, 1973. The calculated
percent equilibrium is higher for all of the buildings than
the outside measurements and indicates the amount of venti-
lation present in the buildings at the time the grab sample
was taken; i.e., there were no doors open in locations
#42326 or #42328 but freight loading doors were open in
locations #42329 and #42330.

The integrated WL's reported for the preceding four
locations are 0.023 WL, 0.021 WL, 0.12 WL, and 0.47 WL,
respectively. The yearly WL exposure would be estimated
to be higher because during the cold months the buildings
would not be open as much as during the warm months; i.e.,

May values.
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The Suburban Sewage Treatment Plant is about one-quarter
mile from the north edge of the tailings pile and the average
integrated radon concentration was 3.67 pCi/l (table X), an
average integrated WL (table V) of 0.008 WL, and 21.0 percent
equilibrium. The grab sample values for the same period were
2.14 pCi/1 radon, 0.001 WL, and 6.4 percent equilibrium

(table VIT). These values (table VII) appear to indicate
what would be expected when compared to the values obtained
in November 1970 (table IV). That is, the relative percent

equilibrium is higher during November than during May indicat-
ing a longer air-residence time in November because the build-
ing is not open as much. Based on these values, an employee
of the SSTP would not be expected to receive a working level
overexposure during an eight-hour working day at the Suburban
Sewage Treatment Plant.

Gamma Radiation Exposures in the Salt Lake Valley

The mobile gamma scanning unit scanned 39,301 structures
in the Salt Lake Valley and reported 272 gamma radiation
anomalies. Twenty-seven of these were reported in Magna, Utah,
but none were determined to be tailings locations. The remain-
ing 245 anomalies were also investigated, resulting in the
preparation of 226 Indoor Radon Study-Gamma Screening Forms,
as shown in table XVI. (Fifteen locations were duplicated
in the Mobile Gamma Scanning Unit Reports; two locations
were screened which were not reported by the mobile unit;
and six anomalies, previously surveyed in 1970, were reported
by the mobile unit, but no screening form was completed. Also,
two locations were duplicates, but two forms were filled out
for each.) The location numbers assigned to the screening

forms for the Salt Lake Valley are #42295 to #42476 and #42511
to #42554.

The causes of the anomalies (as listed in table XVIII)
in the Salt Lake Valley are shown in table XIX. There are 64
anomalies reported in table XIX where nothing could be found
or a refusal was obtained: 17 were bad address reports;
seyen were refusals; and at 40 locations, nothing could be
detected on the property to indicate a reason for the reported
anomaly. Fifteen anomalies were caused by radioactive mater-
ials, and 71 were determined to be tailings locations: 20
possible tailings use; 13 tailings away locations; 35 tailings
under (up against) and away; two tailings under; and one was
the Vitro uranium mill tailings pile. In addition, it was
determined that at 36 of the 71 locations, the tailings were
windblown from the tailings pile. It appeared that tailings
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had actually been hagled onto the property at the remaining
34 locations (excluding the tailings pile). Of these, 18

locations are tailings away and 16 locations are tailings
under and away.

Radium dial c}ocks were found at Location #42410, a
drug store. Associated gamma measurements were 50 uR/h.

At four locations, #42312, #42313, #42346, and #42411,
the reported anomalies were determined to be due to "shine"

from sources reported at another location, but not located
on the involved property.

The gamma measurements obtained at the locations where
natural radioactive materials were found are typical of the

two-to-three times background measurements associated with
comparable material.

Twenty locations were determined to be possible tailings
use locations. All of the anomalies were apparently caused
by windblown material from the tailings pile. Structures
are involved at eight of the locations and the remaining
locations (12) are vacant lots. Gamma measurements to 400
UR/h were recorded at these locations. These locations
have a "4" recorded under "Use" on the screening forms and
in the attached computer printouts (appendix D).

Thirteen properties designated by a "2" recorded under
"Use" were determined to be tailings away (tailings more
than ten feet from a habitable structure) locations. At
four of the locations, #42309, #42319, #42335, and #42413,
the tailings were found on property which contained structures.
Seven involved vacant lots with gamma measurements to 1,000
ULR/h and two were inactive tailings ponds at the Vitro mill
site.

Thirty-six properties were determined to be tailings up
against and away locations. At 16 of these, where the tailings
material has apparently blown from the tailings pile onto
the property and up against the structures, gamma measure-
ments to 110 uR/h were recorded (#42301, #42302, #42304,
$#42305, #42306, #42307, #42315, #42316, #42317, #42318,
$42347, #42349, #42350, #42352, #42355, and #42357). At the
remaining 10 locations where similar measurements were
obtained, the tailings material appeared to have been hauled
onto the property (#42349, #42351, #42359, #42393, #42396,
£42403, #42412, #42511, #42514, and #42546).
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Tailings were determined to be under or under and away
at six business locations. At Location #42311, with gamma
measurements to 60 uR/h inside and 100 uR/h outside, the
tailings are located under the floor slab. At Location
#£42329, with gamma measurements of 350 uR/h inside and 550
pR/h outside, the tailings were found over the entire
property. At Location #42330, tailings were also found over
the entire property; and gamma measurements of 500 uR/h in-
side and 2,500 uR/h outside were recorded. At Location
#42363, where the entire floor slab is involved, 150 uR/h
inside and 50 uR/h outside gamma measurements were recorded.
Location #42394 is a Salt Lake City fire station with tail-
ings over the entire area and gamma measurements recorded
inside were 110 uR/h and 400 UR/h outside. At Location #42408,
gamma measurements of 190 uR/h were observed in the display
area with the associated outside measurements of 1,000 uR/h.

Three residential properties are tailings under locations.
Location #42321 is a single family residence and the tailings
were determined to be under the floor slab. The high inside
gamma measurement (HIG) was made in the living room and 60
uR/h was recorded. Associated outside gamma measurements to
30 uR/h were recorded. At Location #42462, where tailings
were found under the south section of a vacant trailer house,
the associated gamma measurements were 100 pR/h. Gamma measure-
ments to 130 uR/h were recorded in the utility room at Location
#42528. Tailings were also found in the lawn and a flower
bed with gamma measurements to 500 uR/h.

The screening form assigned Location #42295 was prepared
for the former Vitro uranium mill site. The buildings at
this site have been dismantled and removed since the time of
the survey. There were no measurements obtained inside the
mill buildings during the survey, but gamma measurements
greater than 3,000 uR/h were obtained outside at the site.

In conclusion, there is not any one simple solution to
the environmental problems associated with the radon emana-
tions from uranium mill tailings. If the property now covered
by the tailings is to be developed and structures placed on
it, the stabilization will be very difficult and expensive.
Varlous estimates have been made of the depth of soil neces-
sary to significantly reduce radon emanation. (7) However,
to date, there have been no attempts to cover tailings piles
with sufficient material to eliminate or significantly reduce
radon emanation. Removal of the tailings to another location
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would be a possible, but costly, solution. An estimate made
for another site was $6 million to move one and one-~half
million tons 16 miles by truck (25¢/ton-mile mileage rate).

The EPA'will continue to provide assistance to the State
of Utah, subject to our resource limitations, to find a work-
able solution to the mineral tailings site problems.

RECOMMENDATIONS

' .The exposures received by children and others using the
tailings pile area as a playground or recreation area are not
bgneflcial and the exposures are received unknowingly. The
Vitro uranium mill site and tailings pile should be immedi-
atgly fenced and locked to prevent all unauthorized access.
This action will not only prevent radiation exposure, but will
also prevent the possibility of any further use of the tail-
ings material in construction.

As a result of various environmental studies in
Salt Lake City and at the Vitro tailings piles, recommendations
have been provided to the State of Utah by the PHS and EPA.
In general, the recommendations have stated that all inactive
uranium mill tailings piles should be temporarily stabilized
by grading the surface and by covering the surface with "clean"
material. This temporary stabilization is to prevent the
migration of the tailings material into the surrounding
environment by wind or water erosion. The temporary stabili-
zation requires that routine maintenance of the cover be per-
formed indefinitely or until a final solution is achieved.

After the community gamma survey reports were submitted
to the State of Utah, the EPA provided general guidance to the
State to utilize in determining if remedial action was desired
for any surveyed locations. The EPA provided general guidance
rather than a case-by-case interpretation because it is EPA's
belief that the state agency responsible for radiation pro-
grams is in a much better position to weigh the various factors
involved in the remedial action decision. 1In general, the EPA
recommendations which are attached as appendix E are based on
guidance submitted by the Surgeon General of the USPHS to the
State of Colorado in August 1970 (appendix C). The Surgeon
General's guidelines were developed to apply specifically to
the situation in Grand Junction, Colorado. In the absence of
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any other available guidance at the present time, the appli-
cation of this guidance to the Salt Take City area may be used
with limitations. The limitations must specifically address
differences in site conditions, i.e-., a case-by-case evalua-
tion is absolutely necessary for the involved properties.

Subseguent to the May 1973 Study at the Vitro site,
recommendations (appendix F) were provided by the EPA. These
were presented to the Governor of the State of Utah on June 7,
1973. The EPA considered the following facts in preparing
these recommendations:

1. The U.S. Atomic Energy Commission, in dealing with
new uranium mill license applications, requires as a prerequi-
site to the issuance of a license, that the applicant submit
its procedures for stabilization and long-term maintenance and
control of tailings. Mill owners must also provide assurance
that funds will be available for reclamation of the tailings
area when mill activities are terminated. In addition, the
AEC requires the licensee to subject the land on which the
tailings are stored to the following restrictions:

a. The owner may not permit the exposure and release
of the tailings material to the surrounding area.

b. No structures which men or animals can occupy
may be built on the covered surface.

c. The covered surface may not be subdivided.

d. No private roads, trails, or rights of way may
be established across the covered surface.

These restrictions are to be binding on the licensee
while it owns the land, and on successive owners thereafter,
for a period of 50 years or until such time prior to the
expiration of the 50-year period as regulations are promul-
gated to control disposition of uranium mill tailings. (8)

2. The AEC has required one licensee of an inactive
uranium mill to submit an Environmental Impact Statement (EIS)
before the company's application for license termination is
considered.

3. Because of the use of the uranium mill tailings in
construction in Grand Junction, Colorado, the Congress of the
United States authorized the expenditure of $5 million
in Federal funds, matched by $1.6 million of State of Colorado
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funds, to correct the overexposure to radiation occurring in
that community. Tailings use in construction in Utah has
also been determined, but the State has no requlations to
control the further use of tailings. As evidenced by the
construction work that has occurred on the surface of the

ViFro tailings pile, unauthorized use of the tailings can
still occur.

The EPA realizes that the AEC policy for new mill oper-
ators and the one EIS requirement for a uranium mill license
termination would not be binding on the present owners of the
inactive and delicensed Vitro facility; however, the EPA
believes that the intent of these new policies should apply
to proposals for new uses of land covered by a tailings pile
or the land which is within one-half mile of a tailings pile.

Until regulations are available for the permanent con-
trol of the tailings, including, but not limited to, the first
proposed use, any use of the tailings material or the tailings
pile site and its immediate vicinity is not recommended.

The EPA further recommends that, because uranium mill
tailings material has been found in the Salt Lake Valley,
no new or remodeling construction be allowed at locations
where tailings materials were found until a radiation survey
of the site has been performed by a person or firm with com-
petency in radiological health, as defined by the State's
laws or statutes related to ionizing radiation. (Guidance
levels that may be used for decontamination are discussed
in appendix E.)

45



Appendix A

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

46

I

1T

IIT

Iv

VI

VII

VIIT

IX

APPENDIXES

Concentrations of Radon-222 found in
48-Hour Integrated Alr Samples from

Salt Lake City, Utah (1967-1968 PHS

Study)

Average Concentrations of Radon-222
for Salt Lake City, Utah (1967-1968
PHS Study)

Thermoluminescent Dosimeter Results
(1967-1968 PHS Study)

Air Sampling Results (Location #75002)
Sewage Treatment Plant (Indoor)
Salt Lake City, Utah (1970)

Integrated Working Levels--Salt Lake
City, Utah, Sampling Stations

Air Sampling Results (Location #75001)
Tailings Pile, Floor of Pit, Salt Lake
Ccity, Utah (1973)

Air Sampling Results (Location #75002)
Sewage Treatment Plant, Salt Lake City,
Utah (1973)

Air Sampling Results, Business Buildings
(Indoor) Salt Lake City, Utah (1973)

Integrating Radon Air Sampling Results,
Salt Lake City, Utah (Location #75001)
Tailings Pile, Floor of Pit (1973)

Integrating Radon Air Sampling Results,
Salt Lake City, Utah (Location #75002)
Sewage Treatment Plant (1973)

49

50

55

56

57

58

59

62

65

66

66



Table

Table

Table

Table

Table

Table

Table

Table

Table

XTI

XTI

XTIT

XIV

XVI

XVII

XVIII

XIX

Appendix B

Appendix C

Appendix D

Integrating Radon Air Sampling Results,
Salt Lake City, Utah, Location #75003,
South Side of Tailings Pile, 1973

Integrating Radon Air Sampling PResults,
Salt Lake City, Utah, Location #75004,
West Side of Tailings Pile, 1973

Rgdon Sampling Method Comparison, Loca-
tion #75001, Salt Lake City, Utah, May
1973

Radon Sampling Method Comparison, Loca-

tion #75002, salt Lake City, Utah, May
1973

Comparison of TLD and E-500B Gamma
Radiation Exposure Rates, Vitro Uranium
Mill Tailings Pile, Salt Lake City, Utah

Community Gamma Scanning and Screening
Results

Computer Codes and Location Numbers Used

Determined Cause of Reported Scanning
Anomalies, Salt Lake City, Utah

Anomaly Occurrence in Surveyed Communities

Mobile Gamma Scanning Report, Salt Lake
Valley, Utah

Recommendations of Action for Radiation
Exposure Levels in Dwellings Constructed
on or with Uranium Mill Tailings--Surgeon
General, Public Health Service

Computer Printout--Utah Comprehensive by
City, Street Address, Salt Lake City, Utah

Page

67

67

68

69

70

71

71

72

74

75

97

104

47



Appendix E

Appendix F

48

U.S. Environmental Protection Agency's 116
Informal Guidance for Assessment of the

Need for Remedial Action Based on the
Follow—-up Gamma Survey Reports for

Communities which are Located near Uran-

ium Mills

U.S. Environmental Protection Agency's 118
Recommendation for the Vitro Tailings

Pile in Salt Lake City, Utah (June 7,

1973)



APPENDIX A

TABLES 1 - XIX

49



50

TABLE I

Concentrations of Radon 222 Found
In 48-hour Integrated Air Samples
From Salt Lake City, Utah
{ 1967-1968 PHS Study)

Midpoint of Concentration of radon 222
Sta- sampling time (pCi/liter)
tion
no. hour day USAEC SWRHL
81 1458 10-31-67 18.3 = 0.1
1035 11-7-67 17.6 * 0.2
1118 11-28-67 16.66
1600 1-4-68 8$.70
1100 1-16-68 4.24 2 (.05
1330 2-14-68 9.69
1135 3-6-68 6.92
1030 3-20-68 1.62
1115 4-17-68 2.55 ¢ 0.05
1100. 5-1-68 11.5 2 0.1
1145 5-28-68 7.8 0.1
1505 7-11-68 16.2 £ 0.1 17.5 £ 0.1
1052 7-31-68 7.44 + 0.08
1050 §8-21-68 5.67 £ 0.08
1240 9-1i-68 $.11
1005 10-3-68 22.1 *0.2 21.8¢%0.1
82 1245 10-27-67 5.9 0.1 6.49 7.09
1115 11-16-67 5.1 % 0.1 7.42 7.34
1025 12-27-67 4.4 = 0.1
1120 12-5-67 2.26
1400 1-23-68 4,55
0740 2-7-68 3.49 4.39
1110 2-28-68 2.49
1035 3-20-68 4,38
1050 5-7-68 4.17 * 0.06
1115 4-9-68 2.97
1130 5-28-68 3.13 £ 0.08
1220 6-19-68 3.70
1100 7-24-68 6.39 = §.09
1205 8-7-68 5.20
1105 9-5-68 3.07
83 0830 11-1-67 1.30
1035 11-21-67 0.39 = §.03
1115 12-12-67 0.50
1415 1-11-68 0.50 = 0.02 0.26
1250 1-30-68 0.12
1340 2-20-68 0.39
1120 3-13-68 0.30 ¢ 0.02
1105 4-3-68 0.31 ¢ 0.02
1010 4-24-68 0.21 £ 0.01
1145 5-14-68 0.17 ¢ 0.01




TABLE I (CONT)

Midpoint of Concentration of radon 222
Sta- sampling time (pCi/1liter)
tion
no. hour day USAEC SWRHL
83 1140 6-5-68 0.63
1125 6-25-68 0.48
1000 7-18-68 0.60
1110 8-14-68 0.42
1100 8-28-68 0.71 ¢ 0.03
1530 9-18-68 0.09
84 1200 10-29-67 0.76
1040 11-28-67 0.44 ¢ 0.02 0.38
1100 11-7-67 0.23
0945 12-20-67 0.42 ¢+ 0.03
1040 1-16-68 0.85
1125 3-6-68 0.21 £ 0.02
1045 3-20-68 0.25 £ 0.02
1140 4-17-68 0.27
1110 5-1-68 0.31
1125 5-21-68 0.43
1130 6-11-68 0.21 ¢+ 0.01
1040 7-31-68 0.28
1110 8-21-68 0.24
1255 9-11-68 0.39
1235 9-25-68 0.68 + 0.02 0.53 £ 0.02 0.60
1020 10-9-68 1.23 1.0S
85 1122 10-29-67 0.60 ¢+ 0.02
1050 11-16-67 0.63 0.58
1130 12-5-67 .36 0.33
1155 1-23-68 0.98 * 0.04
0755 2-7-68 0.83 + 0.04 1.00 * 0.04
1135 3-6-68 0.23 = 0.02
1015 3-27-68 0.58 ¢ 0.02
1100 4-9-68 0.81 £ 0.02
1030 5-7-68 0.82 *+ 0.03
1120 5-28-68 0.47 £ 0.03
1055 6-19-68 0.51 £ 0.02
1150 7-24-68 0.62
1020 10-3-68 1.30 + 0.03 1.44 ¢ 0.05 1.4
86 1315 10-29-67 0.50
1045 11-21-67 0.44 + 0.02
1125 12-12-67 0.15
1547 1-3-68 0.54 £ 0.03
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TABLE I (CONT)

tion
no.

Midpoint of
Sta- sampling time

Concentration of radon 222

(pCi/liter)

hour

day

USAEC

SWRHL

86

91
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1310
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1120
1050
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1030
1305
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1025
1105
1005
1110
1255
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1125
1105
1045
1220
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TABLE I (CONT)

Midpoint of Concentration of radon 222
Sta- sampling time (pCi/liter)
tion
no. hour day USAEC SWRHL
93 1450 10-31-67  0.55 * 0.02
1045 12-12-67  0.25 ¢ 0.02
1335 1-11-68 0.25 + 0.02
1335 1-30-68 0.19 * 0.02
1335 2-20-68 0.16 * 0.01
1115 3-13-68 0.22
1005 4-24-68 0.06
1100 4-3-68 0.25
1145 5-14-68 0.07
1120 6-5-68 0.20
1045 6-25-68 0.30 + 0.02
1000 7-18-68 0.38 + 0.02 0.42 ¢ 0.02
1115 7-31-68 0.20 ¢ 0.01
1045 8-28-68 0.26
0900 10-5-68 0.54
94 1427 10-27-67 0.58 + 0.03 0.60 * 0.02
1000 11-7-67 0.83 + 0.03 0.95 + 0.04
1122 11-28-67  0.57 + 0.03

1010 1-16-68 0.94
1225 2-14-68 0.60
1045 3-13-68 0.17
1135 3-20-68 0.46
0945 4-17-68 0
1125 5-1-68 0.29 £ 0.02
1035 5-21-68 0.07 £ 0.01
1040 6-11-68 0.24 + 0.01

7-

7-

8-

I+ 1+
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(=]
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1050 2-68 0.50
1025 31-68 0.37
1000 21-68
1235 9-11-68
1200 9-25-68
1000 10-9-68

[ ] L] ] ]
O~
+ I+ 1
R R
o
~
I+ 1+ 1+ 1+
o
o.
RN

ruien o 1O
NOOWON

95 1000 11-14-67
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TABLE I (CONT)

Midpoint of Concentration of radon 222
Sta- sampling time (pCi/liter)
tion
no. hour day USAEC SWRHL
95 1120 5-28-68 0.21
1045 6-19-68 0.21
1350 7-11-68 0.20
1100 7-24-68 0.28
1205 8-7-68 0.20 + 0.02 0.19 £ 0.01
1300 8-14-68 0.10 £ 0.01 0.16 * 0.04 _
1030 8-28-68 0.21
1435 9-18-68 0.14 £+ 0.01 0.16 * 0.02
96 1417 10-29-67 0.16 * 0.01
1045 11-21-67 0.15
11585 12-12-67 0.17 = 0.02
1200 1-7-68 0.45
1400 1-30-68 0.12 £ 0.01
1320 2-20-68 0.21
1225 3-13-68 0.12 £ 0.01 0.12 2 0.01
1205 4-3-68 0.17 £ 0.01
1155 5-14-68 0.06 £ 0.01
1235 6-5-68 0.09 = 0.01
1145 6-25-68 0.24
0915 7-18-68 0.22 £+ 0.02 0.42 = 0.03 0.38 0.31
1200 8-14-68 0.25 + 0.02
1525 9-25-68 0.44
2230 10-8-68 0.28 £ 0.02 0.27 £ 0.02

Location of radon sampling stations in Salt Lake City, Utah:

81
8z
83

Center of tailings (700 West 3300 South).

Sewage Plant, 650 West 3300 South.

American Smelting & Refining Company, Hygiene §
Research Department, 3422 South 7th West.

D. B. Harmon, 1080 West 3300 South.

Bonneville News Company, 965 Beardsley Place.

J. A. Skogg, 1501 West Claybourne Avenue.

.D. Bolton, 570 West 3740 South.

Chris Body and Paint Shop Inc., 3152 South 24 West.

Tulama Gas Products Co., 201 West 27th South.

Aluninum Manufacturing § Supply Co., 1809 South 8th
West.

A. H. Higham, 105 Westwood Avenue.

Salt Lake City Health Department, 610 South 2d East.



AVERAGE
RADON 222

TABLE 1I

CONCENTRATIONS OF
FOR SALT .LAKE CITY,

UTAH (1967-1968 PHS Study)

Concentration of radon 222

_ (pCi/liter)

Station

and Number of Standard
location samples Average deviation Range
a

81, 16 10 6.4 1.6 - 22
82 15 4.2 1.4 2.3 - 6.6
83 16 .43 .31 .09 - 1.3
84 15 .39 .24 .21 - 1.1
85 13 .68 .30 .23 - 1.4
86 13 .28 .14 11 - .54
91 15 .44 .30 .15 - .99
92 14 .42 .24 .17 - .85
93 14 .24 .12 .06 - .55
94 17 .44 .26 .07 - .94
85 17 .29 .16 .13 - .60
96 16 .22 .12 06 - .45

aOnpile stations.

bThis station is not actually onpile, but adjacent to the

pile at the sewage plant.
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TABLE III

THERMOLUMINESCENT DOSIMETER RESULTS
(1967-1968 PHS Study)

Location Station Net average exposure rate
(mR/hour)
Salt Lake City, Utah 812 1.1
(June 17 to July 17, 85 01
1968) 86 01
91 .01
96 01

aOnpile stations.



TABLE 1V
AIR SAMPLING RESULTS

#75002 - SEWAGE TREATMENT PLANT (INDOOR)

LOCATION: SALT LAKE CITY, UTAH YEAR; 1970
RADON DAUGETER CONCEN- EQUILIBRIUM
COLLECTION TIME INTEGRATED CONCENTRATIONS TRATION RATICS
PERIOD COUNTS PER MINUTE C v {(pCi/1) RATIOS [RADOR (RADON=1.0) PERCENT
DATE |TIME| (MINUTE) [T(2-5) R (6-20) 11{21-30)|(dpm/cpm)fi/min ! w.L. {Ra=A {Ra-B |Ra-C|B/A|C/A pCi/l A B __JC-C”| EQUILIBRIUM
11/3/70{ 1830 5 (820) » {(578) (603) 1.22  130.4 ]0.02940 | 8.61 |3.56 |0.54 D.41}0.06 |N.S. - - - -
11/5/70} 1200 5 (33) (32) (21) 1.22  130.4 ,0,00070 | L70.01}0.04 }0.20| - | - }1.20 10.008 10,033i{0.167 5,83
11/5/70| 1400 5 (59) (35) (32) 1.22  130.4 10.00160 ! 0.58 10.13 ;0.08 p.22{0.14 {0.91 10.637 10.143]0.088 17,58
11/5/70] 1600 5 (29) (25) (23) 1.22  130.4 10.00100 { 0.12 |0.12 }0.07 j.00J0.58 {0.82_ 10,146 _]0,14610.085 12.20
11/5/70{ 1700 5 (41) {20) (24) 1,22 30.4 {0.00130 | 0.69 [(0.14 |)79.010.20jLT7.01}{N.S. - - - -
11/5/70}1800 5 (177) (121) (110) 1,22 {30.4 }0.00520 | 1.37 [0.50 10:31 l0.360.23 [5.20 [0.263 |0.096 p.060 10,00
11/5/70{2330 5 (60) (36) (31) 1.22  {30.4 [0.00150 | 0.52 0.1 [0.11 f0.21p0.21 }N.S. - - - -
11/6/70§0930 5 (48) K31) (33) 1.22  {30.4 10.00160 { 0.58 |0.19 [0.02 p.33)0.03 [N.S. - - - -
11/6/70{1130 5 (86) (42) (42) 1.22 §30.4 [0.00190 | 0.24 {0.26 }0.08 §.08p.33 |N.S. - - - -
Average** 0.00213 | 0.52 10.20 10174 - { - 2,03 0,2561 0,099 0, 10,50
* Numbers in pardntheses are. counts minute f'cbtainl'ed at five minutes,| 15 minuLes. ahd 30 minutes post collecting péL-iod).
**Only jsamples with Radonfanalysis fncluded.
!
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TABLE VI
ATR SIIPLING RESULTS

rToonTIon . #75001 - TAILINGS PILE FLOOR OF PIT, SALT LAKE CITY, UTAR vrra. 1973 PAGE ] OF 3
RADON DAUGETER {CONCEN~- EQUILIERIU
COLLECTION TIME INTEGRATED CONCENTRATIONS |TRATION RATIDS
PERIOD COUNTS PER MINUTE o v Cci/l) RATIOS [RADCN (RADON=1.0) PERCENT
DATE |TIME| (MINUTE) |T{2-5) [ (6-20) [1(21-30)(dpm/cpr)fl/min | W.L. Ra-A a-3 [Ra-C |B/A|C/A pCi/l A E__]C-C~| EQUILIBRICM
5/2/73 | 1500 5 61 226 145 1.22  130.84 10.00073 | 0.119 | 0.100 | 0.026 0.84 0.22| 4.0 l 0.03 | 0.03]0.01 1.8
5/2/73 {1910 5 80 215 93 1.22  ]31.10 |0.00044 | 0.121 | 0.009 | 0.072 0.08 0.55| 3.6 ) 0.03 { 0.00( 0,02 1.2
9/2/73 12200 5 236 645 321 1.22 30.46 000165 | 0475 ;q. 110 |0.600.23 .34 N.S - - = =
5/3/73 10200 5 486 1153 592 1.22 130,08 10,00337 1,355 10,239 10,2040,19 0, 12,08 0,11/ Q.Q2f 0.02 28
5/3/73 | 0600 5 190 547 281 J.22  131.36 [0.00138 | 0.351 10,107 10Q.1280C. 3 0,378 N.S - - - =
5/3/73 {1000 5 102 372 201 1.22  [29.70 {0.00096 | 0,095 |0,096 0,1Q201.@l1.08] 2.2 004 l0o04{008 4.4
5/3/73 | 1430 5 69 207 121 1.22 129.95 |0.00065 | 0,165 [0.072 {0.031/0.43 0.19] N.S. - - - =
5/3/73 {1745 5 (21)* () (1) 1.22 {28.80 |0.00062 | 0.292 [0.053 [0.011/0.19 0.04} 2.3 | 0,13 10,02] .00 2.7
5/3/73 12200 5 404 1069 559 1.22_|28.75 10.00316 | 1,014 10,251 !0 226la25 022! N, - = = -
5/4/73 10150 E 86 326 171 1.22  129.12 [0.00081 0.044 10.075 |[0.102{1.7} 2.33] 1.7 | 0.03 |0.0410.06 4.8
5/4/73 {0600 5 946 2293 1155 1.22  |29.00 }0.00669 | 2.577 |0.446 [0.475/0.17]0.18] N.s. - - - -
5/4/73 11010 5 55 182 106 1.22  129.24 |0.00056 | 0.108 ,0.063 {0.034/0.9|0.31] 1.4 | 0.08 {0.05|0.02 4.0
5/9/73 0930 5 118 431 244 1.22  (28.14 pP.00127 | 0.152 [0.141 {0.106{0.930.70f 2.8 | 0.05 [0.05|0.04 4.5
5/9/73 {1306 5 59 186 99 1.22 124,46 p.0006) | 0.119 |0.055 |0.056/0.46/0.47| N.S. - - - -
5/9/73 |1640 5 56 191 86 1.22 |24.92 p.00045 | 0.023 |0.017 ]0.090]0.773.99]| 2.2 0.01 {0.01 }0.04 2.0
5/9/73 2110 5 418 1136 581 1,22 30,17 [5.00306 | 0.909 [0.228 10.25910.25/0.29] N.S. - - - -
5/10/73 0045 5 680 1765 886 1,22 k9.4o D.00487 | 1.610 10.330 {0.411l0.210.26| 21.0] 0.08 l0.0210.02! 2.3

w
O



oABLE VI (Cont.)
AIR SAMPLING RESULTS

LOCATION:  #75001 - TAILINGS PILE FLOOR OF PIT, SALT LAKE CITY, UTAH YFPAR; 1973 PAGE2 OF3
RADON DAUGHTER CONCEN- EQUILIBRIUM
COLLECTION TIME INTEGRATED CONCENTRATIONS |TRATION RATIOS
PERIOD COUNTS PER MINUTE c v (nCi/1) RATIOS [PADON (RADON=1.0) PERCENT
DATE |TIME| (MINUTE) (I(2-5) {6-20) |1{21-30)(dpm/cpmifi/min | W.L. Ra—-A Ra-B  |Ra-C |B/AJC/A bCi/l EN B C-C~”| EQUILIBRIUM
5/10/73] 0445 5 5054 12121 6768 1.22 128,52 |0.04169 | 16.502| 3.836 1.401 o.zi 0.09] N.S. - - - -
5/10/731 0920 5 123 387 202 1.22 |27.00 {0.00111 | 0.212 {0.095 [0.111{0.44 0.53] 1.9 | 0.11 [ 0.05{ 0.06 5.8
5/10/7311230 5 65 204 100 1.22 l28.08 l0.00051 | 0.087 : 0.034 |0.06710.33 0.77} N.S. - - - -
5/10/73( 1740 5 71 219 113 1.22  {28.08 |0.00060 | 0.121 | 0.049 |{0.061]0.4@ 0.51] 2.1 { 0.06 | 0.02{ 0.03 2.9
5/10/73} 2110 5 2498 5894 3288 1.22  |28.30 [0.02050 | 8.338 | 1.855 |0.6690.224 0.08] N.S. - - - -
5/11/73{ 0045 5 729 2216 1102 1.22  [28.08 [0.00579 | 1.165 {0.406 | 0.6790.3 0.58{ 9.8 | 0.12 { 0.04{ 0.07 5.4
5/11/73} 0445 5 195 548 305 1.22  |27.68 [0,00178 | 0.513 | 0,173 |0.1040.34 0.20f N.S. - - - -
5/11/73|0853 5 91 317 152 1.22  [28.52 |0.00072 | 0.049 {0.045 |(0.117/0.9d 2.38] 0.91| ©0.05 {0.05(0.13 7.9
5/20/73[0950 5 39 133 56 1.22  |27.64 10,00025 | 0.001 {0.002 {0.063|2.6867.6 | 1.1 { LT.01 KLT.01{0.06 2.3
5/20/73{1330 5 52 167 93 1.22 138.19 0.00050 | 0.099 ]0.051 {0.03810.5210.381 N 5 - - -
>/20/73 1808 ’ (34) (16) | (15) | 322 f27.64 poooan | 0495 0,057 10.026}0.140.050 6.6 | 008 {ooihrm | 14
5/20/73 (2120 5 273 572 287 .22 28,52 ©£.00184 | 0,917 (0 133 10,08710,120.091 N.S - - - =
5/21/73{0038 5 226 462 242 1,22 128,30 p.o0leo | 0.821 {0,114 10.04940,140,06! 7.1 | 0.12 loozlom 2.3
5/21/7310520 5 245 474 239 1,22 [26.83 D.00171 | 0.956 10,103 10,05510,1110,06¢ N.S. - - - -
5/21/73 10910 5 76 196 116 1.22  28.63 D.00070 | 0.245 16.075 {g.018l0,3010,07{ 2.2 ! 031 lop3logl 3.2
5/21/7311300 5 (23) (13) (8) 1.22 |30.30 p.00037 | 0.114 [LT.001 |0.079|LT.010.69| N.S. - - - -
5/21/7311710 5 62 201 100 1.22  128.14 ©.00051 | 0.075 {0,037 [0.065(0.48 0.87| 2.2 | 0.03 [0.02 {0.03 2.3
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TABLE VI

(Cont.)

AIR SAMPLING RESULTS

LOCATION: #75001 - TJAILINGS PILE FLOOR OF PIT, SALT LAKE CITY, UTAH YEAR; 1973 PAGE 3 COF 3
RADON DAUGGHTER |CONCEN- EQUILIBRIUM
COLLECTION TIME INTECRATED CONCENTRATIONS TRATION RATIOS
PERIOD COUNTS PER MINUTE C v pCi/1l) RATIOS [RADON (RADCN=1.0) PERCENT

DATE |TIME| (MINUTE) [I(2-5) H(é-20}) [I(2I-30)(dpm/cpm)fl/min | W.L. Ra-A a-B Ra-C |B/A|{C/A pbCi/1 A B C-C” | EQUILIBRIUM

5/21/73{2104 5 237 581 314 1.22 28.30 10.086190 0.721 0.161 0.091]0.22 0.13] N.S. - - - -

5/22/731 0058 5 1387 2874 1516 1.22 28.36 {0.00996 4,994 |0.727 [0.304{0.19 0.06} 371.0 0.16 | 0,02} 0.01 3.2

5/22/7310513 5 1764 4132 2110 1.22 28.52 10.01274 5.246 | 0.881 0.768/ 0.1 0.15] N.S. - - - -

5/22/73]0920 5 174 495 270 1.22 28.91 10.00149 0.410 {0.138 |0.099/0.34 0.24] 2.6 0.16 | 0.05} 0.04 5.7
AVERAGE** 0.00180 0.596 |[0.137 {0.131} - - 5.75{ 0.10 | 0.02} 0.02 3.13

*Numbers in parentheses are counts per minute {obtained at five minutes, 15 minutes, and 30 minutes post collecting period),

**Only those samples with radon analysis included in average.
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TABLE VII

AIR SAMPLING RESULTS

LOCRATINN: #75002 -- Sewage Treatment Plant, Salt Lake City, Utah veaRr: 1973 pace ! oOF 3
RADON DAUGHTER |CONCEN- EQUILIBRIUM
COLLECTION TIME INTEGRATED CONCENTRATIONS |TRATION RATIOS
PERIOD COUNTS PER MINUTE c v (pCi/1) RATIOS [RADCN (RADON=1.0) PERCENT

DATE |TIME| (MINUTE) |T(2-5) [ (6-207 [T(21-30)|(dpm/cpm)ll/min | W.L. |Ra-A [Ra-8  [Ra-=C|B/A|C/A bCi/1| TA [ B |C-C’| EQUILIBRIUM
5/2/73 1330 5 (23)* (10) (10) 1.22 29.46 10.00058 | 0.355 0.039 [0.00%{0.115 0.01{ 1.4 0.25 0.03 LT.O] 41
5/2/73 |1752 5 60 160 73 1.22 32.7210.00034 | 0.100 0.013 {0.04510.1% 0.45) 0.65 | 0.15 0.0210.07 5.2
5/2/73 12250 5 609 1190 633 1.22 30.20 {0.00405 | 2.195 0.295 |0.078/0.13 0.04! NS - ,- - -
5/3/73 {0240 5 291 860 452 1.22 30.8310.00226 | 0.541 0.191 |0.196{0.3% 0.36{ 3.0 0.18 0.06 { 0.07 7.5
5/3/73 {0640 5 199 471 244 1.22 28.22 {0.00149 { 0.601 0.7109 10.085/0.18 0.14} NS -- - - --
5/3/73 (0944 5 74 280 147 1.22 29.57 10.00068 | 0.038 0.063 | 0.086{1.65 2.24| 1.4 0.03 0.05)0.06 4.9
5/3/73 [1510 5 a 133 65 1.22 | 31.210.00029 | 0.041 0.020 |0.041[0.47 0.99] NS | -- - | - --
5/3/73 11830 5 55 202 106 1.22 31.6010.00047 | 0.036 0.043 {0.057}1.14 1.57{ 1.5 0.02 0.03}0.04 3
5/3/73 {2300 5 341 673 383 1.22 | 29.49]0.00253 |1.328 | 0.221 [0.010{0.14 0.01] NS | -- - | -- -
5/4/73 10240 5 58 187 101 1.22 | 30.37[0.00050 |0.092 | 0.047 |0.044/0.5]0.48{ 1.1 | 0.08 |0.040.04 4.5
5/4/73 {0600 5 591 1852 924 1.22 | 29.490.00456 |0.809 | 0.328 |0.552[0.4f 0.68] NS | -- —~ | -- .
5/4/73 0930 5 25 76 46 1.22 | 30.6410.00024 |0.062 | 0.029 |0.009/0.4d 0.15] 1.1 | 0.06 |0.03[0.0 2.2
5/9/73 |0845 5 96 301 186 1.22 28.69 10.00105 | 0.253 0.130 0.03510.51 0.14}1 1.5 0.17 0.09]0.02 7.0
5/9/73 11343 5 34 14 58 1.22 | 28.720.00029 {0.038 | 0.023 |0.035/0.6Y 0.94] NS | -- S -
5/9/73 |1745 5 34 103 a6 1.22 | 29.49/0.00022 |{0.036 | 0.007 [0.038{0.2)1.07| 0.64 | 0.06 |0.010.06 3.4
5/9/73 {2235 5 770 1786 1025 1.22 | 30.20{0.00609 | 2.547 0.584 [0.134{0.23 0.05| NS | -- S --
5/10/73|0130 5 451 1344 670 1.22 | 28.92/0.00346 |0.756 | 0.243 10.389(0.3d 0.52| 3.8 |0.20 | 0.06{0.10 9.1
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AIR SAMPLING

TABLE Vi1 (Cont,)

RLSULTS

LOCRTION: #75002 -- Sewage Treatment Plant, Salt Lake City, Utah YEER; 1973 PAGE2 OT 3
RADON DAUGHTER CONCEN- EQUILIBRIUM
COLLECTION TIME INTEGRATED CONCENTRATICHS TRATION RATIOS
PERIOD COUNTS PER MINUTE C \ (pCi/1) RATIOS [RADOMN (RADON=1.0) PERCENT

DATE TIME (MINUTE) I(2-5) £{6-20] J1(21-30) (Gpm/cpm)fi/min | W.L. Ra-A [Ra-B Ra-C |B/AJC/A pCi/1 A B C-C”] EQUILIBRIUM
5/10/73}0525 5 1128 2947 1708 1.22 28.69;0.01013 | 3.454 1.042 | 0.343]0.34 0.10{ NS -- -- - --
5/10/7310950 5 59 196 114 1.22 28.72{0.00061 {0.116 0.069 10.037{0.60 0.321 0.57 § 0.20 0.1210.07 10.7
5/10/7311340 5 25 103 58 1.22 28.4610.00028 | 0.012 0.032 |0.029|2.78 2.47| NS -- -- -- --
5/10/73 {1730 5 (3) (13) (6) 1.22 28.46 [0.00006 | L7.001 0.003 {0.137] --{ -- 1 0.99 [ LT.001 }0.00j0.14 0.61
5/10/73}2145 5 96 302 169 1.22 27 .41 10.00095 | 0.202 0.098 [0.067{0.48 0.33{ NS -- - -- --
5/11/73]013% B 582 1548 937 1.22 28.71 )0.00559 | 1.B69 0.630 [{0.126]0.34 0.07] 6.7 0.28 0.09 }0.02 6.6
5/f1/73 0s23 5 135 437 258 1.22 29.4910.00137 | 0.288 0.158 |0.072|0.55 0.25] NS -- -~ -- --
5/11/73 10930 5 60 250 112 1.22 29.46 0.00044 | LT.001 0.017 {0.113}) --} -- 1 1.1 LT7.01 | 0.02{0.10 4.0
5/20/73]1040 5 49 142 77 1.22 29.25 0.00042 | 0.108 0.038 {0.030|0.3%0.27] 0.68 | 0.16 0.06 | 0.04 6.2
5/20/73 11247 5 21 91 53 1.22 26.41 10.00028 | 0.009 0.035 |0.025{3.91) 2.86| NS - -~ -- --
5/20/73 {1725 5 62 212 18 1.22 26.03 10.00067 |0.105 0.070 10.056{0.67} 0.54) 2.0 0.05 0.04 {0.03 3.4
5/20/73 2205 5 169 435 2N 1.22 28.49 p.00167 |0.594 0.195 0.018}0.33 0.03| NS -- -- -- --
5/21/73 10055 5 173 483 303 1.22 25.92 p.00199 {0.616 0.242 |0.03410.3%0.05 2.5 0.25 0.10 j0.01 8.0
5/21/73 10530 5 kX)) 719 395 1.22 25.35 b.00286 1.326 0.240 |0.074}0.18 0.06§ NS -- -- -- -
5/21/73]0900 5 52 173 86 1.22 26.66 p.00045 0.058 0.033 |0.0610.57} 1.06| 1.0 0.06 0.03 {0.06 4.5
5/21/73 11345 5 24 91 51 1.22 26.30 0.00028 |0.025 0.03 40'026 1.2111.03] NS -- -- -- --
5/21/7311630 5 5 24 51 37 1.22 24.84 0.00029 ,0.135 0.039 ELT.OO]O.ZQ LT.0% 1.0 0.14 0.04 [LT.0) 2.9

[ox}
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TABLE VI (Cont.)
AIR BiMMPLING RESULTS

LOCATION: #75002 -~ Sewage Treatment Plant, Salt Lake City, Utah YEAR; 1973 PAGE3 oOF3
RADON DBUGHTER |CONCEN- EQUILIBRIUM
COLLECTION TIME INTEGRATED CONCENTRATIONS |TRATION RATIOS
PERIOD COUNTS PER MINUTE C v (pCi/l) RATIOS [RADON {RADON=1.0) PERCENT

DATE |TIME| (MINUTE) |TI(2-5) E(6-20) |I(21-30)[(dpm/cpm){l/min | W.L. Ra-A a-B Ra-C |B/A]C/A bCi/1 A B |€C-C~| EQUILIBRIUM
5/21/73} 2150 5 91 237 19 1.22 24.7910.00077 | 0.254 0.053 | 0.068 0.2} 0.26] NS - -- - --
5/22/73{0110 5 654 1835 1013 1.22 25.3510.00645 | 1.853 0.612 10.386{0.33 0.21{ 9.2 0.20 0.07 ] 0.04 7.0
5/22/7310523 5 1398 3673 2071 1.22 24.3210.01430 | 4.788 1.390 10.623]0.2% 0.13] NS - -- - --
5/22/7310850 5 180 461 247 1.22 23.65(0.00174 | 0.606 0.147 {0.100]0.24 0.17{ 3.2 0.19 0.051 0.03 5.4
AVERAGE | ** 0.00136 | 0.368 0.129 | 0.095 2.14 | 0.17 0.06) 0.04 6.36

* Numpers in lparenthe$es are cdunts fer minuje (obtalined af five mifutes) 15 minutes,
and[ 30 minuftes post]collectidg perlod /.

¥%¥ Only samplels with rgdon analysis irfcluded.
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AIR SAMPLIIG RLSULTS

TABLL VI

I

BUSINESS BUILDINGS (INDOOR) SALT LAKE CITY, UTAH

LOCLTIOwn: ($#42326, 42328, 42329 and 42330, Respective1y$ yrez: 1973
RADON DAUGHETER |[CONCEN-
COLLECTION TIME INTEGRATED CONCENTPATIONS  |TRATION
PERIOD COUNTS PER MINUTE C v Ci/1) RATIOS [RADOKN 2) PERCENT

DATE |TIME| (MINUTE) {I(2-5) E({6-20) [1{21-30)(dpm/cpm)l/min | W.L. Ra-A 2a-B Ra-C |3/A[C/A bCi/1 7 C-C | EQUILIERILM
5/21/73;1010 5 707 2505 1366 1.22 26,03 10.00760 0.931 | 0.765 [ 0.7390.82 0.79] 3.0 0.31 .251 0.25 25.3
5/21/7311115 5 850 3017 1688 1.22 27.64 [0.00896 1.191 | 0.960 | 0.768 0.8] 0.64] 4.1 0.29 .23] 0.19 21.9
5/21/731 1035 5 203 655 398 1.24 27.41 }0.00234 0.517 | 0.285 | 0.098 0.53 0.19] 1.6 0.32 .18, 0.06 14.6
5/21/731 1045 5 1264 3199 1817 1.22 26.66 10.01168 4.210 | 1.136 |0.424{0.27 0.10| 18.0 0.23 .G6t 0.02 6;5




TABLE IX

INTEGEATING RALO! AIR SANFLING RESULTS

SALT LAKE CITY, UTAH
LOCATIO!: #75001 - TAILINGS PILE FLOOR OF PIT 1973
DATE/TIME "o DATZ/TIME “OFF" MZASURED
RADCYM II 2Ci/1
5/2/73 1500 5/4/73 1010 2.3
5/4/73 1015 5/6/73 1605 4.1
5/7/73 0830 5/9/73 0947 No Sample
5/9/73 1000 5/11/73 0910 9.3
5/11/73 0920 5/14/73 0915 6.3
5/14/73 1110 5/17/73 0720 6.8
5/17/73 0915 5/20/73 0750 6.6
5/20/73 - 5/22/73 - No Sample
Average 5.9
TABLE X
INTEGRATING RADON AIR SAMPLING RESULTS
SALT LAKE.CITY, UTAH
LOCATIO!N: #75002 - SEWAGE TREATMENT PLANT YEAR: 1973
DATE/TIME QN DATE/TIME "OFF" MEASURED
RADON IN ©Ci/1
5/2/73 1330 5/4/73 0930 2.4
5/4/73 0930 5/6/73 1530 1.7
5/7/73 1010 5/9/73 - No Sample
5/9/73 1300 5/11/73 0945 3.4
5/11/73 0955 5/14/73 1130 No Sample
5/14/73 1140 5/17/73 0745 7.8
5/17/73 0800 5/20/73 0730 3.8
5/20/73 1100 5/22/73 0900 2.9
Average 3. 67
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INTEGRATING RADON AIR SALMPLING RESULTS
SALT LAKE CITY, UTAH

TABLE XI

LOCATIClI: $75003 -- South Side of Tailings Pile YEAR: 1973
DATE/TINE "ON™ DATE/TIME "OFF" MEASURED
RADO: IN pCi/l
5/2/73 1225 5/4/73 1100 2.1
5/5/73 1700 5/6/73 1550 4.1
5/9/73 1045 5/11/73 1012 6.1
5/11/73 1035 5/14/73 0950 3.8
5/14/73 1025 5/17/73 0710 6.5
AVERAGE: 4.52
TABLE XII
INTEGRATING RADON AIR SAMPLING RESULTS
SALT LAKE CITY, UTAH
LOCATION: #75004 -- West Side of Tailings Pile YEAR: 1973
DATE/TILE "o DATE/TIME "OFF" MEASURED
RADOXN Il ©fi/l
5/4/73 1015 5/6/73 1605 4.1
5/9/73 1100 5/11/73 1150 9.7
5/17/73 1400 5/22/73 1020 9.4
AVERAGE: 7.73
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TABLE XIII

RADON SAMPLING METHOD COMPARISON

LOCATION: #75001, SALT LAKE CITY, UTAH , DATE: May 1973
AVERAGE* INTEGRATED** AVERAGE - AVERAGE

SAMPLING DATE RADON RADON AVERAGEA INTEGRATEDt $ EQUILIBRIUM ¥ EQUILIBRIUM

ON orr (pCi/1) (pCi/1) WORKING LEVEL] WORKING LEVEL (5 MINUTE SANPLES) (INTLCRATED)
3/2/73 |5/4/73 3.89 2.3 0.00107 0.00352 2.75 15.30
53/9/73 |5/11/73 5.82 9.3 0.00212 0.01293 3.64 13.90
3/20/73 15/22/73 7.54 NS 0.00220 0.01021 2.92 -——
\VERAGE: 5.75 5.8 0.00180 0.00889 3.10 14.60
. nverage of 5 minute samples collected every eight hours during a 48-hour period.

«* pPn pCi/l calculated for midpoint of collection during a 48-hour continuous sample.

. average W.L. obtained from the calculated radon dacvghters (A, B, C-C”) concentrations.
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TABLE XIV

RADON SAMPLING METHOD COMEARISON

LOCATION: #75002 , SALT LAKE CITY, UTAH DATE: May 1973
AVERAGE* | INTEGRATED* * AVERACE AVERAGE
SEMPLING DATE RADON RADON AVERAGES INTEGRATED T ¢ EQUILIBRIUM ¢ EQUILIEBKIUM
Oul Or¥E (pCi/1) (pCi/1) WORKING LEVEILl WORKING LEVEL | (5 MINUTE SAMDPLES) (INTEGRATED)
5/2/73 |5/4/73 1.45 2.4 0.00072 0.00474 4.97 19.75
5/9/73 |5/11/73 2.19 3.4 0.00163 0.00717 7.44 21.09
5/20/731{5/21/73 2.80 2.9 0.00172 0.00701 6.14 24.17
AVERAGE ¢ 2.15 2.9 0.00136 0.00631 6.18 21.67

* Average of 5 minute samples collected every eight hours during a 48-hour period.

*% Rn pCi/l calculated for midpoint of collecticn durirg a 48-hcur continuous sample.

03}
O

average W.L.

Measured with TLD air sampler.

obhtained from the calculated radon daughters (A,

B, C-C°) concentrations.



TABLE XV

COMPARISON OF TLD AND E500B GAMMA RADIATION EXPOSURE RATES
VITRO URANIUM MILL TAILINGS PILE
SALT LAKE CITY, UTAH
NORTH TO WEST TO EAST GRID
SOUTH GRID T 3 5 7 T 9 I 11 ] 13
1 0.28% (0.25) | 0.34 (0.4) |0.30 (0.2)
3 0.38 (0.30)] 1.58 (1.3) ]0.26 (0.2) Suburban Sewage
Treatment Plant
5 1,01 (1.0) }1.22 (1.1) |0.35 (0.5)
7 0.31 (0.30)| 0.39 (0.4) |0.42 (0.4) [0.35 (0.35) |0.56 (0.5) |0.05 (0.6) [0.39 (0.3)
9 0.46 (0.5) | 1.52 (1.2) {2.24 (2.0) [0.64 (0.7) |0.41 (0.4) 0.12 (0.18)
10 0.60 (0.7) 0.30 (0.3)
11 Business 0.86 (0.8) {0.80 (0.7) |0.68 (0.6) |0.82 (0.6) |0.62 (0.6) [0.58 (0.15)
12 Buildings 0.80 (0.5) 0.63 (0.6) [0.29 (0.45)(0.21 (0.15)
13 1.13 (0.95)]0.69 (0.8)

A1l Measurements in mR/h

0.00 TLD mR/h

(0.00) E500B mR/h
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TABLEXVI
COMMUNITY GAMMA SCAMNING AND SCREENING RESULTS

NUKMBER OF FIELD ANOMALIES UNABLE TO SCREEN
STRUCTURES ANOMALIES  ANOMALIES FORMS TAILINGS NON-TAILINOS
COMMUNITY SCANNED REPORTED CHECXED PREPARED LOCATIONS LOCATIONS REFUSAL BAD ADDRESS DUPLICATIO:!
Salt Lake City 39,301#% 245 247 226 71 13 7 17 15

#Totel structureg scanned in the Salt Lake Valley, including Magne, Utah,

TABLE XVII
COMPUTER CODES AND LOCATION NUMBERS USED

COUNTY CITY

NAME

STATE

NAME CODE CODE NAME CODE

LOCATION NUMBERS ASSIONED

Utah 43 Salt Lake 035 Salt Lake City 1904

TL

42,295-42,476 and 42,511-42,554



TABLE XVIII

DETERMINED CAUSE OF REPORTED SCANNING ANOMALIES

SALT LAKE CITY, UTAH

CAUSE
IDENTIFICATION
NUMBER OF LETTER FOR
LOCATIONS TABLE IV CAUSE OF ANOMALY/REMARKS
40 A Unexplained - Nothing detected on property
to indicate a reason for the reported
anomaly.
17 B Bad address -~ Unable to find the location
reported by the mobile unit.
7 c Refusal - Occupant and/or owner refused
to allow the survey.
1l D Radium dial instrument on property.
4 F "Shine" from other reported anomaly.
10 G Uranium ore on property.
68 I Natural activity in brick walls or fireplaces
1 K Natural activity in fertilizer,
3 M Natural activity in gravel and/or soil.
2 N Natural gctivity in stucco walls.
2 0 Natural activity in concrete walls in highwa)
underpass.,
20 P Possible tailings use - Unable to make
positive field identification.
(32)* Q Tailings on property - Windblown from
tallings pile,
13 R Tallings deposit on property - Greater
than ten feet from a habitable structure.
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SALT LAKE TABLE XVIII (CONT)

CAUSE
i IDENTIFICATION
NUMBER OF LETTER FOR
LOCATIONS TABLE IV CAUSE OF ANOMALY/REMARKS
37 S Tailings deposit on property - Under or
within ten feet of a habitable structure.
1 T Uranium mill tailings pile - Mill aresa

226 Total Screening Forms

gcreen.

#*Not added into total - Windblown tallings locations are in both the
possible and determined tailings use locations.
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TABLE XIX
ANOMALY OCCURRENCE IN SURVEYED COMMUNITIES

CAUSE OF ANOMALY FROM TABLE III
RADIOACTIVE
SOURCE NATURAL TAILINGS
FIELD UNKNOWN OR ORE RADIOACTIVITY LOCATIONS’
UTAH PORMS
COMMUNITY PREPARED A B C D E F G H I J K L M N O}jP Q R S T
Salt Lake City 226 40 17 7 1 4 10 68 1 3 2 2120 13 37 1
64 15 76 71
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APPENDIX B
MOBILE GAMMA SCANNING REPORT

SALT LAKE VALLEY, UTAH

SUMMATION: MOBILE RADIATION SURVEY
Salt Lake City, Utah

SURVEY COMMENCEMENT DATE: April 5-11, 1972

CURRENT REPORT PERIOD: April 5-11, 1972

Survey Days 7.0
Structures Surveyed 3,871
Radiation Anomalies 88
Miles Surveyed 54.90
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. O, SOX e

QAAND JUNCTION, ChLORADD Stmi

ONTIRACTIN PR MSTED GTATED ATOMIC SNERSY COMMamAN
CTTRACT W0, AT {m1)8u

foaw LP)-8L-13 §}2-70)

MOBILE RADIATION SURVEY
SALT LAKE CITY, UTAH

Report Period:

April 5 - 11, 1972

gackground

Max. pefl.

Ho Hap Goordinate Address Counts/Sec.| Counts/Sec. Coaments
1 |NE/4| 700W 33008 Vacant Land, 700 W at 3300 So. 475 2,313 West side, Tailing Pile due north
2 Vacant Land, 700 West St. 475 1,475 120 feet north of 3422, 700 West Street
3 3422, 700 West Street 475 650
4 3415, 3410 South St, 463 725
5 Fire Engineering Co., 700 West St, 500 788 South of 3363, 700 West Street
6 3363, 700 West St. 600 1,663 South of Tailings " Pile, Esst side
7 3349, 760 West St. 600 838 South of Tailings Pile, East side
8 3341, 700 West St, 600 1,213 South of Tailings Pile, East side
9 3327, 700 West St. 600 1,925 South of Tailings Pile, East side E
10 Address ?, 700 West St. 600 1,825 North of 3327, 700 West St.
11 Address ?, 700 West St. 600 2,188 Corner of 700 W and 3300 So., East side
12 500 W | 33008 Westerner's Salvage, 500 W. St. 525 788 Office Building
13 580W 37408 560, 3740 So. Street 425 525 Drive
14 S00W 36008 Vacant Land, 500 West St. 350 488 South of 3585, 500 West Street
15 3585, 500 West St. 500 1,150
16 35008 3513, 500 West St, 500 2,500
17 3499, 500 West St. 500 5,525
18 Vacant Lot, 500 West St, 500 9,835 North of 3499, 500 West St.
19 34408 Central Landscape, 500 West St. 500 9,250
20 S0OW 3300S 3302, 900 West Street 575 1,225 Southwest of Tailings Pile, West side
21 33408 3340, 900 West Street 575 1,000
22 3342, 900 West Street 575 975
23 3344, 900 West Street 575 800
24 Vacant Lot, 900 West Street 575 750 South of 3344, SU0 West St,
25 34408 3432, 900 West St. 575 963 Drive
26 3340S 3347, 900 West St., 625 775 Southwest of Tailings Pile, East side
27 3339, 900 West St. 625 1,500 Drive
28 Address ?, 900 West St. 625 1,025 North of 3339, 900 West St,
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MOBILE RADIATION SURVEY -2

CONTRACT r, AT (e-t)ax2
r. 0. BOX thes

GRAND JUNCTION, ODLORADO  stem

WEBTERN URANIUM PROJECT

CBTRACTEN FUR SUTED FTATIS ATSMNC (MERGY ORNMONEINSN

LUCIUS PITKIN, INC.

LL

Fouw LPI-BL-13 (12 703 SALT LAKE CITY, UTAH Report Perrod; April5 -1, 1972

Ko. | Map Coordinate Address ::::{;;;:g C.o.ulnllsu/.s'elc.. Comaents

29 |NE/4 900W | 3300S | 881, 3300 South Street 625 1,400

30 Tajlings Pile, 900 West 625 3,300 900 West and 3300 South, East side

31 Vacant Land, 900 West St. 625 4, 600 South Salt Lake City Limits Sign

32 Sierra Corp., 900 W. St, 625 4,500 Tailings Pile due East

33 Vacant Land, 900 W, St. 625 5,450 North of Sierra Corp.

34 32005 | 3237, 900 W, St. 625 6,000

35 3215, 900 W. St. 625 7,700

36 3195, 900 W, St. 625 10,200

37 31008 | Old Tailings Pond, 900 W. St. 625 23,750 North of 3195, 900 W, St., continuing 560 feet to Creek
38 Old Tailings Pond, 900 W, St. 625 14,750 From small creek north to Mill Creek, East side
39 900W 29108 Vacant Land, 900 W, St. 625 1,088-2, 900 | From Mill Creek north to railroad, East side

40 900W | 25508 2550, 900 West St, 375 525

41 2560, 900 West St. 375 S88

42 28708 Grand Central Warehouse, 900 W. St. 550 913

43 Vacant Land, 900 W St. 550 1,300 South of Grand Central Warehouse

44 Mill Creek, 900 W, St, 950 1,700 West side of road

45 Vacant Land, 900 W. St. 550 5,400 From Mill Creek North to Small Creek, West side
46 Vacant Land, 900 W, St. 550 6, 200 260 feet north of Small Creek, West side

47 Vacant Land, 900 W. St. 550 2,000 West of Tailings Pile at 3300 So, St.

48 1700W 2100S | Standard Station, 2100 So. St. 413 3,400 Redwood Road & 2100 So, St.

49 900w 21008 Address, 72100 So. 375 488 West of 940, 2100 South Street

50 989 Jewel Ave. 35 175 BYiCKS, yo feet away from truck

51 1300w 3300S | Vacant Lot, 3300 So. St. 500 675 140 feet East of 1061, 3300 South St.

52 1000W 3300S | Vacant Lot, 1000 West St, 525 675 North of 3363, 1000 West St,

53 999, 1000 West St, 525 638

54 Vacant Lot, 3300 South St 525 813 East of 999, 3300 South St.

55 949, 3300 South St, 525 875 Southwest of Tailings Pile

56 Vacant Lot, 3300 South St. 525 888 East of 949, 3300 South St.




MOBILE RADIATION SURVEY

WEBTERN URANIUM PROJECT
LUCIUS PITKIN, INC.
CRNTRACTY 1D, AV (851) 403
P. 0. BOX tie»

GRAND JUNCTION, COLORADD  $18D1

-3
Foam LPI-BL-13 (12-70) SALT LAKE CITY, UTAH Report PﬂliOdIAprﬂs - 1, 1972

Ko. | Wap Coerdinate Address ::::f:;::: cln‘uln.t sn/'s'alc-. Comments

57 {NE1/4 900W |33005 | 925, 3300 South St, 525 1,163 | South of Tailings Pile

58 881, 3300 South St 525 1, 600

59 871, 3300 South St. 525 1,688

60 863, 3300 South St. 525 2,063

61 855, 3300 South St. 525 2, 500

62 845, 3300 South St. 525 2,550

63 837, 3300 South St. 525 4,475

64 Vacant Lot, 3300 South St. 525 6, 800 East of 837, 3300 So. St. south of tailings

65 700w _ 133008 | 681, 3300 South St, 525 1, 850

66 671, 3300 South St. 525 1,650

67 661, 3300 South St, 525 1,695

68 651, 3300 South St. 525 1,725

69 647, 3300 South St. 525 1,400

70 585, 3300 South St. 525 838

71 Western Salvage, 3300 So. St. 523 800

72 500w |3300S Vacant Land, 3300 So. St. 525 8§63 “Dixt bank {rom SUU W (o Railroad Underpass

73 300W {3300s 315, 3300 So. St. 375 575

741 500W Vacant Lot, 3300 So. S&. 425 988 | Dirt bank, East of Vitro Uranium Mill

75 Vitro Mill, 3300 South St. 425 1,988 T
76 | Vitro Office, 3300 South St, T 1,575 e 9
7 Parking Lot, 3300 South St. i% IR Wes W VBRSO T T e e
73 700W | 3300S | Tailings Pile, 3300 So. 5t. T 35T 5750 Y From savking Lot, West o Crnvisire 700 @ T T
79 Tailings Pile, 3306 So. St. 435 14, 875 West, opposite 700 W. to paved road

80 900W Tailings Pile, 3300 So. St a5 19, 500 Opposite 835 West St, -

81 Vacant Land, 3300 S0, St. 425 1 TTI975 | From %00W to KCPX Radio Staton - 7

82 6 W 800S M.].B.T., Genesee 75 525 | Brick, West of 723 Genesee ;

83 13008 Machinery Center, 6th W -.575 763 North of 1201, 6th W ,_...ﬂ__..,_,,_«,_._v.m“..._&___*_,,,i_i

84 11008 1101, 6th W, St RYZY 563 - tm

i~




WESBTEAN URANIUM PROJIICT
LUCIUS PITKIN, INC.

CorTaps t w8 oY (@ o

COPY 12T PO VP PR 4TS AT Db AD Y CAMUnIngE

6L

P O OX 1
CRAND JUNCTIOM, CLUORADD 1809

MOBILE RADIATION SURVEY

foom (Py.BL-1D (9220} SALT LAKE CITY’ UTAH l.’.lt 'lliﬁﬂprru S-l]l 1972
. ack ax. 1.
Xo. | wap Ceordinate Address :":“%;:::g. c.oulntsn/‘Sec. Comments
85 {NCE/4 6 v 900 S {Pacific Mctal, 6th W, St, 375 625 Brick, 240 fcet north of 977, 6th West !
86 3w 1355 S {405 California St. 375 8§38
87 O{) W 800 Sj61S, 800 South St., 350 488 Portland Cement oflices
88 13 W 400 STLDS Chureh, 1311, Tola St, 00 538 Brick

SRS,
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SUMMATION: MOBILE RADIATION SURVEY
Salt Lake City, Utah

SURVEY COMMENCEMENT DATE:

CURRENT REPORT PERIOD

Survey Days
Prior to Report Period
During Report Period

Structures Surveyed
Prior to Report Period
During Report Period

Radiation Anomalies
Prior to Report Period

During Report Period

Miles Surveyed
Prior to Report Period
During Report Period

-
.

Total

Total

Total

Total

April 5, 1972

April 18-27, 1972

54.90
66.40

121.30




MOBILE RADIATION SURVEY
Peww LPC.OL. 13 112,700 SALT LAKE CITY, UTAH Repert Poriod: April 18-27, 1972

» O BOX 1608

CRAND JUNCTY ION. COLORADG #1909

WRBYEAN URANIUM PROILET
CONTRACTY vr AT (@1}

LUCIUS PITKIN, INC.

OO TAACTOM PO W TXD FTATIS ATOMAC SvEAE? COMIPIIEN

18

: ackground ar. Defl,
Ko. | Nap Coordinnte Address zounfs/sec C.ounnn/Sec Comments
1 |NE1/4 1300w 800S 1400 Indiana Avenue 425 550 Brick
2 900w S00S 484, 9th West Strect 375 500 Brick
3 S00W 4008 1036, 400 South Strect 400 513 Brick
4 RIAIAA 4008 Church,.Goshen Street 375 550 Brick, south of 344 Goshcn Strect
5 YOOV 3008 325 and 329 Post Street 375 525 Between propertics :
6 LSOOV 7008 Old Vacant School, Wasatch 475 603 Brick, West of 1387 Wasatch Avenue
7 1500W 0008 Address 7, Indiana Avenue 400 525 Brick, South of 1527, 800 South
8 P00V 2008 Navitjo Street Underpass at 200 8 St, 450 713 Concrete Underpass
9 PIVIORYY 4008 402, 900 West Street * 375 600 Brick, 15 feet away
10 GO 400S 412, 0U0 West 375 575 Brick
11 700V 4008 Ketchum's Hardware, 400 S, 350 513 Brick, 10 fcet away
12 VO \Y 2008 9ih W, St, Underpass at I-80 375 413 Coneyete Underpass
13 1000\ 2008 175, 10th West St, 425 700 Brick, S feet away
14 1300\ {- 2008 151 Navajo Strect 375 525 Brick
15 1300\ 2008 122 Navajo Street 375 550 Brick
16 900 1008 930, 100 South Strecet 375 475 Brick
I
17 LTOMW TOON Building No, 11, State Fairgrounds 375 650 Brick, 10 fect away
18 1100 100N Coliscum, State Fairgrounds 413 525 Brick
19 100w 500N 4885 Colorado Strect 425 538
20 h‘f)()\i 400N Church, Grant Strect 375 475 Brick, 160 fect South of 43S Grunt
21_-—' 12000 1 1TOON 1304 Valentine Strect 400 500
(22 TOOOW [ TTOON T Address, Topaz St, 400 475 West of 971, 11th North Strect
23 _HO0W 1 1000N Northwest Jr, ili School, Goodwin 375 475 Brick
|24 F200AY r_Z‘_)"Ll_‘_(‘_l!‘u.‘s‘!l_._l’lgiurf.;,J)L‘L‘L'c 400 509 Brick, South of 7th N
25 | _taow EstoN 1 610 Colorads Strect 400) 500
L26 ) ] oo ] 39008 Vacant Lot, 3900 South St 425 875 200 feet Bast of 41, 3900 So . Strecet
2 Loomon] a8 Son Main tee A 1,000
LN l Ob-OW! 37008 Polire Sration, 3700 S, Naln 475 2,123




» O POX 1885

COWTRACY i 27 o ) omd
CRARD AMNCTION, CHLORADD 01908

OO TRACTOR FOR P 4 TED FTATES ATON < DuAdy (oMU

Poam LPV-BL. VD 112-000

MOBILE RADIATION SURVEY
SALT LAKE CITY, UTAH

Report Peciocd:

April 18-27, 1972

Ne. | Eap toordinste Address ::::f;;;:g. ;tvkt:yEZL: Comaentis
29 |NE1/4 300W 3300S | 3451,300 West St, 425 550

34 300W 33008 | 3365, 300 \West St. 450 2,375

31 1008 3600S | Bank, Corncr of I{elm & State St. 375 500 Drick, east side

32 1006 33005 | 3319 Sonth State Street 358 513 Brick

33 1001 35008 | 3566 South State Strect 400 513 Brick

34 10O 36008 Duce Sporting, South State St, 400 538 Brick

35 LOO L 3900 Albertson's, South State Strect 400 5735 Brick
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SUMMATION: MOBILE RADIATION SURVEY
Salt Lake City, Utah

SURVEY COMMENCEMENT DATE:

CURRENT REPORT PERIOD

Survey Days
Prior to Report Period

During Report Period
Total

Structures Surveyed
Prior to Report Period
During Report Period

Total

Radiation Anomalies
Prior to Report Period
During Report Period

Total

Miles Surveyed
Prior to Report Period
During Report Period

Total

April 5, 1972

May 3-6, 1972

w o
g8

@

10, 866
2, 364

13,230

123
47

170

121.30
20.03

141,33
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foasm (PHcBL- 1) (4P 2O0

MOBILE RADIATION SURVEY
SALT LAKE CITY, UTAH

Reperti Psried: May 3-6, 1972

. Background } Wax. Defltl.
Ho. | %ap Cosrdinate Address uun%s/s«:c. Counts/Sec. Comasats
1 N1/2 20015 | 34008 Address 7, State Street 400 563 Brick, Corner of Ford & State, South Side
2 1001 | 30508 Holiday Inn Cafe, Grcsson Street 400 625 Parking Lot in rcarc
3 100 | 29508 2955-2975 West Temple 375 S50 Large Brick Building
4 0 28508 2880 South Main Strect 375 475 Brick
S 10015 | 28508 Address, Louise Street 350 475 Brick, Fast of 80 Louise St,
6 100W] 21508 2465 West Temple 400 525 Brick
7 LO0WL 20630 2650 West Temple 350 450 Brick
8 200W | 33005 Address T Walton Street 400 713 Yard, Old cquipsnent, 120 fcet west of 129 Walton
9 1008 1 24008 Underpass, I-80 & State Stxcet . 375 525 Concrete
10 1001 1 27008 2710 South State Street 375 458
11 1oots | 30305 3035 South State Street 425 525 Brick
12 100L | 30408 | 3040 South State Strect 425 500
13 1001 { 30008 3007 South State Strect 400 500 Driveway
14 100E § 29358 2935 South State Street 400 550 Brick 7
1S 10015 | 26008 2(nlS_SouUl State Street 375 4758 Brick
16. Joor | 25608} 2561 South St e Street 375 500 Brick
17 10015 1 25008 2567 South State Street 375 500 Brick
18 1001 | 23008 Address 7, Burton Avenue 375 575 West of 37 Burton St., Cinder Block
19 10010 ] 2300 8 62 Burton Avenue 375 475
20 1001 1 23008 7 Burton Avenue 375 525 Brick
21 10018 23008 Address 7 Burton Avenue 375 5350 llowe Rental, East of 22 Burton Avenue
22 1001 |7 25508 T 2550 Suuui Siatce SiTect 375 5001 Drick
23 i()U\E’ _2?5()5 25350 West Temple 375 488 Brick
24 100w _:__’_(,»l)_u:_. IS(!E_ET;M[L?}}.‘ Ayunuc 375 458 Brick
25 2!)(_)&‘ ] i{f(_)t)s Vacant I-nr_,_‘i_x‘fftu[urd Avenue 375 1,125 West of 150 Stratford, near ratlroad
| 20 20001 20508 ] 179 Crvstadl Avenne 375 550 Near radlroad
27 TOOWS 3100 Ad e 70 Went Temple 373 ST Brick. Adrosis T . . e
Y 4 v I, LY NRALRIL S A L 13 ] Bk, Acvoss the street from 3140 W, Temple
| 2 I oWl 3roes 37 nhllee Stret 355 175 S RS SO
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MOBILE RADIATION SURVEY
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Foew LPI-8L. 13 412700 SALT LAKE CITY, UTAH Report Periond: May 3-6, 1972
Xo. | Wap Coordinate Address z:z:%;;::g c.:ul“" sn/‘s'olc.. Comments
29 [N1/2 |O-E,0-\W 2500S | Undecrpass of I-80 & Main 375 588 Concrete
30 * 2500S | Bondwood Bowl, Whitlock 350 S88 Brick, thrce feet away
31 ' 25005 | 2511 West Temple 350 750 Brick, two fcet away
32 " 27008 2701 South Main Strect 350 525 Stucco, four fcet away
33 o 27008 | 2685 South Main Strect 350 438 Brick
34 160W 27008 | Address 7, West, 2700 South Street 375 475 Brick, cast of 31 West 2700 So, St.
33 1008 27008 14 tast, 2700 South Street 375 4858 Brick
30 10018 27008 | 2700 South State St 375 588 ‘

37 30018 27008 Church, 2700 Souzh St. 400 550 Brick, Eust of 300 Last, South Side
a3 300 25008 | 2782 Blair Strect 350 463

39 SS801 270085 S04 liast, 2700 So. St. 375 475 Brick

40 ssuki | 27008 | 555 Last 2700 So. St. 375 475 Brick

41 5501 | 27005 | 547 Liast 2700 So. St. 375 475 Drick

42 SSOL 27008 | 545 Lakt 2700 So. St. 375 475 Brick

43 1OUE 26008 | 2547 South Stuate Street 375 525 Brick

44 100 25008 1 Schoel, Qukland Avenue 400 600 Brick

45 0-13,0-W 23008 | 2319 South State Street 375 463 Brick

46 " 23008 Address 7, South State St, 375 538 Brick, across the street, West of 2319 State
47 100\ 23008 | 2325 South State Strect 350 450 Brick
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SUMMATION:

MOBILE RADIATION SURVEY

Salt Lake City, Utah

SURVEY COMMENCEMENT DATE:

CURRENT REPORT PERIOD

Survey Days

Prior to Report Period
During Report Period

Structures Surveyed
Prior to report period
During report period

Radiation Anomolies
Prior to report period
During report period

Miles Surveyed
Priox to report period
During report period

Total

Total

Total

Total

April 5, 1972

June 9 - 13, 1972

(W
L ]

wn
(=)

8

N
w
L]

W
o

13,230
3,149
16, 379

170
25
195.

141.33
27.89
169.22
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MOBILE RADIATION SURVEY
SALT LAKE CITY, UTAH

Report Poriod: June 9-13, 1972

too:dinota

Background

Wax. Defdi,

No. | Bap Address Counts/Sec.| Counts/Sec. Comments
1 |N1/2} 200E 2200s Junk Yard, 2nd East 350 S00 West side, 360 fcet south of Wentworth Avenuc
2 2008 22008 Address 7, Wentworth Avenue 375 S00 Brick, west of 134 Wentworth Avenue
3 30015 24008 Underpass, 3rd Bast & ighway 80 375 663 - Concrete
4 SONOE 24008 Underpass, Sth Last & Highway 80 375 588 Concrete
) SO0 27008 SO1 Tast, 2700 South 375 563 Brick
6 70017 3008 342 South, Scventh Bast 350 475 Brick
7 7001 3008 350 South, Seventh Bast 350 $75 Brick
3 7001, 4005 440 South, Scventh East 375 475 Brick
g 9 700F, 17008 flawtharne School, 7th 2, 375 550 Brick
10 70012 22008 2226 South, Scventh fast 350 463 Brick
’g 11 T8 21008 Underpass, 7th 12, & Highway 80 350 448 Cuncrete
x 12 7001 1105 1399 South, 7th Fast 375 458
ﬁs’ 13 70011 ooos Address 7, 900 §., 7001 375 475 Brick, North of 919 S, 700E
L z 14 7001 1. 1008 Address 7, 700 Last 375 600 Brick, South of 100 South, lLiast side
g |15 2001 25008 2795 South State Strect 375 575 Brick '
g 16 I()Ul-,‘__ﬁ 33008 141 12, 3185 South Strect 375 725 Driveway, Last ol I35 T, 3185 Soulli STrect
17 100 29508 NMotel, Garden Strect 375 500 Brick, West of 116 East Garden Strecet
18 J00L 27008 Church, 3rd I11st 400 525 Brick, Northol 272I'S,, 3rd.Ii~
19 YO0t § 27008 Address 7, 900 Last 425 525 Market, Brick, North of 2713°S,, 900L .,
20 D001 1 —2-1()()8 Underpass, 900 Last & Highway 80 400 55U Concrete
21 9001L | 21008 | 2179 South, 900 Last 375 500 [ DBrick
22 900K L 13005} 1307 South, 900 East 400 513 [ Brick
© 23 1 voun 11005 1093 South, 900 .l_:\ns[ 375 448 Brick
~ 24 Cpmoos 33008 3230 South, 900 last 400 525 Brick ‘“‘
s | ux;_ﬂ;: 3u00s_ | Pizza Placc, 3900 South 375 —

53871 DUiCKT 100 feet West of 123 T, 39005




SUMMATION: MOBILE RADIATI ON SURVEY
Salt Lake City, Utah

SURVEY COMMENCEMENT DATE: April 5, 1972
CURRENT REPORT PERIOD : June 20-27, 1972
Survey Days
Prior to Report Period 23.50
During Report Period _7.00
Total 30.50

Structures Surveyed

Prior to Report Period 16,379
During Report Period 3,778
Total 20,157

Radiation Anomolies

Prior to Report Period 195
During Report Period 5
Total 200

Miles Surveyed

Prior to Report Pericd 169.22
During Report Period 42.69

Total 211.91
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MOBILE RADIATION SURVEY
SALT LAKE CITY, UTAH

Repert Periog: June 20-27, 1972

Ne. | Wap | Coordinate Address g:z:f;;g::_ 3222}572221 Comeents
1 N1/2 { 2700W 36508 3690 South, 2740 West 400 525 Granger Area

2 2700W 36508 3687 South, 2740 West 400 4,900

3 2000w 35008 Address 7, 3500 South 375 525 West of 1962 West, 3500 South
4 3200w 41008 Address 7, 4100 South 375 1,625 West of 3266 West, 4100 South
S 3520W 39008 3895 South, 3520 West 375 525




SUMMATION: MOBILE RADIATION SURVEY
Salt Lake City, Utah

SURVEY COMMENCEMENT DATE: April 5, 1972

CURRENT REPORT PERIODS : July 11-18, 1972
July 24 - August 1, 1972

Survey Days
Prior to Report Period 30.50
During Report Periods 16.00
Totel 46.50
Structures Surveyed
Prior to Report Period 20,157
During Report Periods 8,860
Total 29,017
Radiation Anomalies
Prior to Report Period 200
During Report Periods 38
Total 238
Miles Surveyed
Prior to Report Period 211.91
During Report Periods 116.58

Total 328.49



MOBILE RADIATION SURVEY
July 11-18, 1972

Foew LPI-BL-1Y (12- 1701 SALT LAKE CITY, UTAH Report Period: July 24 - Aggy!t 1,

P O BOX 1809

WESTERN URANIUM PROJECT
LUCIUS PITKIN, INC.
CONTRACTOR FOM NI FCD BTATLS ATOM LCARY COMMIBIION

COMTAACT MO AT (8-) )93
GRAND JUNCTION, COLORADD

16

%o Nap Coordinate Address g:ﬁ:f;?g:g Clo'uln.lsn/.s'e'c.. Commonts
1 |N-1/21 2050W 31458 3130 South, 2050 West 400 1,450 Front Yard .
2 IN-1/2| 6000W 35008 Whittier School 425 5175 Brick —L
3 | N-1/2| 8400W 32408 8390 West Powell Street 375 488 Southeast Magna Area
4 |N-1/2] 9100 2900S Address,?, 9100 West, 2900 South 425 _ 525 Brick, north of 2900 S, East Side
5 9100w 2860s Address 7, 9100 West 2860 South 375 475 Brick ?, south of 2860 S, East Side -
6 9100W 2700s 9080 West, 2700 South 425 575 Brick, '"Out House Bar"
7 9100W 2700s Address 7, 9100 West 375 475 Brick, north of 2700 S, East Side
8 9100W 2700s Rexall Drug, 2700 South 375 563 Brick
9 9100w 3000s 2960 South, 9100 West 400 500
10 9100uW 31008 3068 South, 9100 West 400 500
11 9150W 27008 Bank, 9150 West, 2700S 375 613 Brick, 10 feet away
12 9150W ‘ 27008 Address'?l 9150 West 375 588 Brick, 15 feet away, South of 2700 S, West Side
13 83800W 31008 8810 West, 3100 South 388 500
14 8850W 3000s Vacant Lot, 8850 West 375 488 South of 2920 South, 8850 West
15 8850W | 2800s | 2828 South, 8850 West 425 525
16 8900W 2800S 2792 South, 8900 West 425 575
17 8950w 28008 8927 West, 2800 South 400 588 Stucco
18 9100W 2900S 2891 South, 9100 West 425 600 Brick
19 8950W 2700S Theatre, 8950W, 2700S 400 700 Brick, 15 feetr away
20 89504 2700S8 Magna Water, 8950 W, 2700S 400 563 Brick, 20 feet away
21 8950W 27008 Vacant Lot, 8950 West 400 538 South of 2700S, West Side
22 9050W 30008 Vacant Lot, 9050 West 375 500 North of 3017 So., 9050 West
23 90509 30008 Vacant Lot, 9050 West 375 513 South of 2979 So., 9050 West
24 8950W 3000s ASG Market, 8950 West 375 475 Brick
25 8800W 3000s School, 3000 South 375 538
26 8650W 2800s 2817 South, 8650 West 425 525 )
27 8650W | 28008 2824 South, 8650 West 425 525
28 8600W 27008 2711 South, 8600 West 375 538 Brick




LULIUD PFIHIEKIN, INC.
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MOBILE RADIATION SURVEY

SALT LAKE CITY, UTAH

July 11-18, 1972
Report Persod: July 24 - August 1, 1972

8ackground

Mar. Defl.

Ho. | Hap Coordinate hddress Counts Sec.| Counts Sec. Comments
29 | N-1/3 8600W 27008 Vacant Lot, 8600 West 375 513 North of 2634 South, 8600 West
30 27004 9008 2180 Delong {Chestnut on Map) _ 373 750 Byena Vista Area

31 1300E 33008 1444 East, 3300 South 400 488

32 2300E 33008 2405 East, 3300 South 375 - 475

33 1300E 33008 Lumber Yard, 3300 South 375 538 Brick, 15 feet away. West of 3270 Highland Drive
34 1100E 33008 1103 East, 3300 South 400 500 Brick 15 feet away

35 1300E 37008 1445 East Murphy's Lane 375 450 Brick & Rock

36 1300E 37008 1435 East Murphy's Lane 375 525 Brick & Rock

37 3400E 39005 Underpass I-215, 3900 South 400 513 Concrete

38 2300E 37008 3695 South, 2175 East 400 500
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SUMMATION: MOBILE RADIATION SURVEY
Salt Lake City, Utah

SURVEY COMMENCEMENT DATE:

CURRENT REPORT PERIODS

Survey Days

Prior to Report Period
During Report Periods

Total

Structures Surveved

Prior to Report Period
During Report Periods

Total

Radiation Anomalies

Prior to Report Period
During Report Periods

Total

Miles Surveyed

Prior to Report Period
During Report Periods

Total

April 5, 1972

August 9 - 15, 1972
August 22 - 29, 1972

46.50
13.00

59.50

29,017
6,986

36,003

238
23

261

328.49
61.54

390.03
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MOBILE RADIATION SURVEY

August 9 - 15, 1972

Report Parioed: Auguet 22 ~ 29, 1972

Address

8ackground

Hax, Defl.

Mo. | 29 Coordinate tounts/Sec.| Counts/Sec. Commants
1 [~ 173 34005 2700E 0l1d Mill, Evergreen 375 513 West of 2750 Evergreen
2 B 3760s 3500E Underpass, I-212 & 37608 400 588 Concrete
3 ' 35008 3650E LDS Church, Mill Stream Lane 425 525 Brick
4 " 1 35008 3s00tL 3431 So. Crestwood Drive 475 613 Soil embankment
b) " | 33008 IH00E 3351 & 3357 South Crestwood Dr. 375 475
6 ' 33008 700K Church, Jeppson 375 588 Brick, west of 727 East Jeppson
7 " 26008 S00E 2583 South, 800 East 375 525
8 " 27008 loo0L Address 7, 1000 Last 375 513 Brick, north of 2756 South, 1000 East
9 " 30008 1300 Bank, Elpgin & UHighland Dr, 375 500 Brick
10 " 30008 1300E 3010 South Richmond 400 500 Brick
1t " 32008 1100E 3194 South Riches Ave, 425 538 Stucco
12 " 3100s 1100E brick yard, Welby Avenue 375 513 Corner of Welby & 1100 E, south side
13 " 30008 1000E 1005 E, Austin 400 513 Brick
14 ' 31005 11008 Brick yard, 1100 Cast 400 713 Between Welby and Riches, both sides of street
15 " 33008 11008 Address 7, 1100 LEast 413 613 Brick, south of 3233 South, 1100 East
i6 " 31008 1300E Viila, Gunn and li{phland 375 588 Brick
17 " 27005 2008 ASG Market, 2700 South 375 525 Nrick, East of 900 Easc, South Side
14 " 29008 15000 1527 Zenith 400 600 East side of house
19 '] 24008 _1300Fk 2420 NMiphiand Drive 375 538 100 fcet gouth of Yower Transformers
20 " 25008 1500C ASG Market, Glemmore & Stratford 375 488 Brick
21 " 33008 14008 Chiurch, Woodland & Highland Drive 375 725 Brick
22 Y 33008 16004 Address 7, 1575 East 400 525 Brick, Corner of 1575 E & 3300S, West side
23 " 30003 13008 Address 7, 3600 South 375 550 Brick, Corner of 3000S and Miphland, East side
I
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SUMMATION: MOBILE RADIATION SURVEY
Salt Lake City, Utah

SURVEY COMMENCEMENT DATE:

CURRENT REPORT PERIOD

Survey Days

Prior to Report Period
During Report Period

Total

Structures Surveyed

Prior to Report Period
During Report Period

Total

Radiation Anomalies

Prior to Report Period
During Report Period

Total

Miles Surveyed

Prior to Report Period
During Report Period

Total

April 5, 1972

September 14-21, 1972

59.50
7.00

66.50

36,003

3,208

39,301

261
11

272

390.03
26.90

416,93
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MOBILE RADIATION SURVEY
Fosa LPI-BL-13 (12-70) Repest Period: September 14-21, 1972

gackground | Bax. fafl.

# O COX 1088
QRAND JUNCTION, COLORADD  Si%ts

LUCIUS PITKIN, INC.
COMTRACT w0, AT (- 1)eat

CETRALTOR FOR Lerat TED ATATLS ATOMK. Dahey

Ho. | Hap Coordinats Address Counts/Sec.| Counts/Sec. Comsents
1 N 1/2 27008 20008 2730 South, 2000 Rast 375 488 Brick
2 | /| 29208 2000E | LDS Church, Mary Dot Way 375 500 Brick
3 2980S 2700E | 2980 SoutW, 2700 East 400 575

4 33008 100 | 67 East, 3300 South 375 538 Brick
5 33008 100E | Church, 3300 South 375 550 West of 67 East, 3300 South, Brick
6 | \ | 3300s 100W | 10 West, 3300 South 375 488 Brick
7 3300s 200W | 184 West, 3300 South 375 1 3,900 Mountain States Supply Company
8 \ | 3300s 100W | Vacant Lot, 3300 South 375 550 East of 157 Weat, 3300 South
9 [ 1 33008 200E | 220 East, 3300 South 375 488 Brick

10{ / | 33008 700E | 704 East, 3300 South 375 488

w |/ 9005 4O0E | 922 South, 400 East 325 560
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APPENDIX C

RECOMMENDATIONS OF ACTION FOR RADIATION EXPOSURE LEVELS
IN DWELLINGS CONSTRUCTED ON OR WITH URANIUM MILL TAILINGS

External Gamma Radiation

Level Recommendations
Greater than 0.1 mR/hr Remedial action indicated
From 0.05 to 0.1 amR/hr Remedial action may be suggested
Less than 0.05 mR/hr No action indicated

Indoor Radon Daughter Preducts

Level Recommendations
Greater than 0.05 WL Remedial action indicated
From 0.01 to 0.05 WL Remedial action may be suggested
Less than 0.01 WL No action indicated

EXPLANATORY NOTES

1. These recommendations are written specifically for dwellings con-
structed on-or with uranium mill tailings. This situation may involve
continuous exposure of members of the public to radon daughter product
activities and whole-body gamma irradiation levels in excess of the
background radiation levels found within dwellings in the area not con-

structed with or on uranium mill tailings.
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2. Although the initial concern was the presence of radon daughter
product activities within these dwellings, preliminary surveys have
indicated that, in some instances, the gamma radiation levels were
of prime importance. Thus, recommendations are made concerning both
types of radiation. The recommendation applicable to a particular
dwelling will be determined by whichever type of radiation has the

higher level.

3. Three levels for action are recommended for both external gamma
and radon daughter product exposures. This graded system of actions
is proposed to allow latitude in the middle ranges for the judgment

of the on-site investigators.

4. The external gamma and radon daughter product levels proposed
constitute exposures which are in addition to the natural background
levels found within dwellings in the area not constructed on or with
uranium mill tailings. In the Grand Junction, Colorado, area these
levels are approximately 0.01 mR/hr (approximately 90 mrem/yr) and

0.004 Working Levels (WL) (approximately 0.2 CWLM/yr) respectively (1).

5. The expected health effects of concern will be different for the
two types of radiation, i.e., leukemia for whole body gamma radiation
exposure and lung cancer for. exposure to inhaled radon daughter
products. This expectation is based, in part, on findings derived
from population studies such as the Japanese atomic bomb survivors
and uranium miners. These specific health effects are considered to
be mutually exclusive. The basis for this assumption is that the

expected radiation contribution to whole body exposure from inhalcd



radon and daughter products would be considerably less than the direct
exposure from external gamma radiation at the levels encountered in
the dwellings. Conversely, the external gamma radiation contribution
to the lung dose is considered to éomprisc a negligible additional

risk of lung cancer.

6 a. A Working Level (WL) is the term used to describe radon daughter
product activities in air. This term is defined as any combination

of short-lived radon daughter productskin 1 liter of air that will
Tesult in the ultimate emission of 1.3 x 10S MeV of potential alpha
energy (2). The numerical value of the WL is derived from the alpha
energy released by the total decay through Ra C' of the short-lived
radon daughter products, Ra A, Ra B and Ra C, at radicactive equi-

222

librium with 100 pCi of Rn per liter of air (3).

6 b. A Working Level Month (WLM) is the term used to express the
occupational exposure incurred in one working month of 170 hours by
a uranium miner laboring in an atmosphere containing radon daughter
products; i.e., one working month in a mine atmosphere containing

1 WL of raéon daughter products equals 1 WLM.

6 c¢c. Cumulative Working Level Months (CWLM) is the term used to
express the total accumulated occupational exposure to radon daughter
products in air; i.e., an air concentration of radon daughter prod-
ucts of 1 WL would, in one working month, equal 1 WLM, and in 1 year

or 12 months would equal 12 CWLM.

6 d. Since occupational exposures arc based upon 170 hours per

99
month and continuous exposure involves approximately 170 hours per



week, then an occupational exposure to an air concentration of 1 WL

is equivalent to continuous exposurc to 0.25 WL.

7. These recommendations are based on the assumption of a linear,
non-threshold dose-effect relationship. The lack of definitive
information precludes allowances for possible differences in radio-

sensitivity due to age, sex, or other bilological characteristics.,

8. No action is indicated when the external gamma exposure rate is
less than 0.05 mR/hr and the radon daughter product activity is less
than 0.01 WL since under conditions of continuous exposure these
levels would result in maximum annual exposures of approximately

400 mrem and 0.5 CWLM, respectively. The maximum annual value of
400 mrem is less than the dose limits recommended for an individual
member of the general public by the FRC (4) and ICRP (5) for whole

body exposure to external gamma irradiation.

The ICRP (5) recommends that the annual dose limit for members of

the public shall be 1/10 of the corresponding annual occupational
maximum permissible dose. The maximum annual value of 0.5 CWLM of
radon dapghter product exposure is approximately 1/10 of the 4 CWLM
annual occupational exposure limit recommended by the FRC (6) for
implementation on 1 January 1971, and less than 1/20 of the annual
occupational exposure limit of 12 CWLM recommended for uranium miners

in the present FRC regulations (4).

9. Remedial action may be suggested in the case of external gamma
exposure rates of 0.05-0.10 mR/hr or radon daughter product activ-

ities of 0.01-0.05 WL since under conditions of continuous exposure
100



these levels would result in maximum annual exposures of approximatcly
400-900 mrem and 0.5-2.5 CWLM. The upper limit of these ranges
exceeds the strictly applied recommendations of the FRC and ICRP for
exposures of an individual member of the public. However, this
extension seems justified in situations in which unforeseen exposures
have occurred, since as stated by ICRP (5) "in general it will be
appropriate to institute countermeasures only when their social cost
and risk will be less than those resulting from the exposure." It

is further stated by the ICRP (5) that very low levels of risk are
implied in the dose limits for members of the public and that it is
likely to be of minor consequence to their health if the dose limits

are marginally or even substantially exceeded.

10. Remedial action is indicated at gamma exposures greater than

0.1 mR/hr or at radon daughter product activities greater than

0.05 WL. Under conditions of continuous exposure, these levels

would result in minimum annual exposures of 900 mrem and 2.5 CWLM.

All values above these would indicate the necessity for remedial
action, since at these levels the maximum annual exposures recommended

by the FRC and ICRP for an individual member of the public is excceded.

11. With respect to the external gamma irradiation, from the esti-
mates published by ICRP (7), it can be interpolated that the annual
risk of leukemia under conditions of continuous exposure to 500 mrenm
per year is an increased incidence of about 10 cases per year per
million persons exposed. The natural annual incidence of leukemia

‘for all ages is given by ICRP (8) as 10-100 cases per million persons.
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With respect to radon daughter product exposures, it has been estimated

by Archer and Lundin (9) that an exposure of 120 CWLM to a group of
white adult males in the United States appears to approximately

double the normal lung cancer incidence which for this population is
about 2-3 cases per year per 10,000 persons. At an annual exposure

of 2.5 CWLM, 48 years would be required to reach 120 CWLM.

12. It is considered that implementation of these recommendations
for the various exposure ranges would make it highly unlikely that
any serious health effects would result from exposure to radon

daughter products or external gamma irradiation in this particular

situation.

13. It is suggested that remedial action be taken only after an
adequate number of measurements taken under a diversity of temporal
and climatic conditions have clearly established that the average

exposure is in excess of 0.1 mR/hr or 0.05 WL.

14. 1t is recognized that some time lapse will be inherent in
establishing that radiation levels in excess of 0.1 mR/hr or 0.05 WL
exist and in instituting corrective measures. However, it is con-
sidered that the additional health risks from continued exposure
over this time period are of lesser consequence than the economic

and social discomfitures of precipitous action.
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APPENDIX D,

UTAX COMPREHENSIVE_BY CITYs STREET ADC, PAGE cC L s
SALY LAKE CITYy UT 01/09/73 LTEMC
' A Y Y ARUM
LOCNO. ADDRESS OCCUPANT HOG HIG S PETES A
COMMENTS QWNER 1.0G LO¢ SELLEEPRP
LY XL T R Ll Lol eh et d kb dd ke d i heaeandedad ol d sl shudnd ol - - > o s N
42534 01005 E AUSTIN AVE 00012.
A G13 BRICK WALLS TD 16 00008 1121706
42637 02782 S SLAIR_AVE FUNKHOUSER_] 00015 00014
A 38C ORE TO 300 IN YARD FUNKHOUSER 00010 6 11211068
42420 00007 E BURTON AVE
A 20C 697
4261800035 E BURTON AVE NOLAN R 00012
A 18C ‘ 00008 1312795
42419 00062 E BURTON AVE
A_19¢C 697
42365 00405 __ CALIFORNIA ST
A 86A 695
42385 00488 N COLORADO ST VALLONE J 00015 00019
A 198 UNEXPLAINED VALLONE J 00011 6 1121106
____42391__006)]0 N COLORADQ ST VAUGHT. ). - 00016
A 258 BRICK TO 18 VAUGHT J 00009 1311706
42526 03357 S CRESIW00D DR SIMONSON JR 00015 00012
— A G5 BRICK WALLS T0 19 SIMONSON JR 00009 L. 1121120%¢6
42525 03431 S _CRESTWQOD DR 00015
A G4 ROCK RETAINING WALL TO 28 00011 12217¢5
42426 00170 CRYSTAL -AVE _ _ 00016
A 26C UNEXPLATHED UNKNOWN 00008 13312795
4251302180 DELONG ST
A F30 DELONG S00 TO 850 SOUTH 695
42361 00733 W GENESEE M J. B CO 00016
A B2A BRICK TQ_18 00012 5211705
__42389__01400 _GOODWIN -AVE_____ NW_JR HIGH_. 0001300013
A 238 BRICK INSIDE 70 20 SALT LAKE C SCH DT 00007 9 721.1.196
42539 02420 S HIGHLAND OR GEMERATING PLANT 00014
— A G19 BRICK WALLS 70 17 UT4H PYReLIGHT CO 00010 513317965
4254303007 __S_HIGHLAND DR ____NATIONYIDE LOANS___ 00015__000i2_
A G23 BRICK WALLS TO 18 LANDES+SONS INC 00010 9 6211106
42530 03020 S MIGHLAND OR VALLEY BANK*TRUST 00012 00012
— A G9 BPICK WALLS TO 16 VALLEY BANKeTRUST __ 0Q0Q8 9. 523 1164
42536 03092 __ S HIGHLAND DR YILLA THEATRE _ __ 00012_ 00012
A G616 BRICK WALLS TO 16 NATIONAL GENERAL 00008 9° 69 1106
42368 01400 W INDIANA AVE PUPLAR GROVES DAY 00012
A 018 BRICK TO 18 00010 7131730565
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UTAM_COMPREHENSIVE BY _CITYr STREET ADD. PAGE L 5
SALY LAKE CITYy UT 01/09/73 TERC
o B ] Y \! A__‘DL._ALJ—-EL-
LOC,. O, ADORESS OCCUPANT HOG H1G PETES A
e __COMMENTS OWNER 106G L0C S FEL I FFP
T ) o @ > D W P P BP D O D TP T D D T W B D > - - PP S N
42373 01527 ¥ INDIANA AVE
A _7p £ 95
— 42353 009589 _JEWELL AVE AMERTCAN_STONE 00014 00011
A 504 ROCKS TO 27 ASTON DR 00007 9 2121005
42429 02440 S MAIN ST UNDERPASS 180 00016
A_29C UNFXPIATNED POSS GFOMETRY CITY OF SALT LAKE 00010 1.0 6
42630 02500 S MAIN ST BONWOOD BOWL 00013 00012
A 30C UNEXPLAINED WHITE W 00009 9 2111068
42433 02685 S MAIN ST MAIN ST POULTRY 00014 00013
—— A 33C UNFXPLAINED NEALY M 00009 9 21) 4106
42432 02701 S MAIN ST RITE' WAY AUTO SALE
A 32¢C TAVISH F- 292
42604 02880 S MAIN ST HEWLETT - PACKARD 00011 00014
A 04C UNEXPI ATNED CAPTOL. INDUSTRIES (0009 9 221106
4239303336 ___S MAIN ST THE_SHADE_SHQP 00300 000}2
A 278 T NE -+ SH CRNRS OF BLDG LAYCOCK J 00015 9 211137
42396- 03700 S MAIN ST SLC FIRE DEPT 00400 00110
A 28B T EMTIRE AREA COUNTY OF SALT LAK 00040 5 211131
42428__ 00037 W MILLER ST
A 28C 695
42524 03650 E MILLSTREAM LN  MILL CREEK WARD 13 00015 00014
A_G3_BRICK WALLS TQ 20 (.DS_CHURCH 00012 S 221106
4251901435 E MURPHEY LN JOMES_CL'E 00015__ 00012
A F36 BRICK WALLS To 18 JONES CL: E 00010 6 131106
42518 01445 E MURPHEY LN WANSLEY LF 00010 00012 -
A F35 BRICK WALLS 70 18 WANSLEY LF 00008 6 121106
42381 00122 S NAVAJO ST SILVEX_IND 00012__ 00014
A 158 BRICK TO 18 AFCO IND PARK 00009 9’ 221106
42380 00151 S NAVAJO SY VACANT 00013
A 148 UMNADLE YO CX DRK=2ND FLOR 00008 22179¢°
42374 _.00200___ S _NAVAJO_ST HWY_UNDERPASS 00017
A 8B HOG DUE TD GEOMETRY CITY OF SALT LAKE 00011 106
42372 00327 S POST ST VACANT AREA 00016
A_Q58 HOG_DUE YO GEQ“ETRY 00009 1907
42531__03010___S_RICHMOND_ST BASWELL V 00015 00014
A G10 BRICK WALLS TO 20 BASWELL V 00010 6 121196
42445 S STATE ST W OF 2319 S STATE
A 46C 6 ¢ 7T
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.328 UNEXP N
lO% LAINED

UTAH_COMPREMENSIVE BY CITY, STREET ADD,. PAGE c_ L S
SALT LAKE CITY, UT 01709773 LTEMC
R A YV ARUM
LOC.NO, _ ~ ADDRESS OCCUPANT HOG RIG SPETES A
COMMENTS OWNER LOG L0C S ELLEEP
T . e o S ED DT e G TS D T A ED B WD T D D A D OB G D D TP G A A AP b W R D YD D W W - W o > o> @ > S N
42648 02225 S STATE ST DOG +- CAT HOSPITAL 00012 00011
A 2D BRICK Y0 17 DENKERS D 00009 9 5211106
42644 02319 S STATE ST
A 45C 697
42446 (02325 S STATE ST
A 47C 697
42409 _02400___ S _STATE SY UNDERPASS HWY 1-80 00012
A 9C POSS DUE TO GEOQMETRY CITY Of SALT LAKE 00009 9 106
42443 02481 S STATE ST MADISON SCHOOL 00011
A 44C BRICK YO 22-ADDRESS GUESS SLC SCHOOL- DISTRCT 00008 7131706
42442 02567 __ S STATE ST FIRESTONE TIRE 00012 _ 00010
A 43C UNEXPLAINED LARSON R 00009 99 5211106
42422 02550 S STATE ST THE ASSOCIATES FIN 00613 00012
A 22C UNEXPLAINED FAIRCLOUGH A 00009 5 6211106
42616 02561 S STATE ST PRINTING 00013_ 00012
A 16C' BRICK TO 17 LARSON R 00008 9 6211106
42417 02567 S STATE ST SANDERS WIN SHD CO 00012 00010
A 17C_UNEXPLAINED SANDERS R 00009 9 6211106
42415 02615 __ 'S _STYATE ST CHARELSWORTH 00012 00012
A 15C BRICK TO 17 ‘CHARELSHORTH 00010 9 6221106
42436 02700. S STATE ST MASTERCRAFT UPHOLS 00016 00010
A 36C BRICK TO 18 CALL' WG 00009 9 S 211106
42610 02740 S _STATE ST LEAVER_DRUGS 00012__00013
A 10C BRK TO 17 CLOCKS TO 50 LEAVER SC 00007 9 5211106
42461 02755 S STATE ST XU CLEANERS 00015 00013
— A 15D UNEXPLAINED DIETZ .J 00009 9 5211106
426405 _02862___ S STATE_ST______ JERMAN_REALTORS 00015 00014 ;
A 05C BRICK TO 17 'JERMAN DR INV CO 00010 9 S1311¢6
42616 02535 S STATE ST BOBS MOTEL 00016 00012 B
A 16Ce170 UNIXPLAINED TRIPP O 00009 9 41 331} 08
42413__03007 _ S STATE ST __ _MILLSTREAM TRLR PK_ 00200 -
A 13C T NEXT 7O ST N OF DRWY KITCHENS G -~ 00007 9312727
42411 03035 S STATE ST 'HOLIDAY MOTEL 00014 00012
A 11C SHINE FR A 12C MIYAZAKI 00008 9 4212106
42612__03040 _ S STATE ST_ HOLIDAY_INN_ 00200__ 00014 _
A 12C ¢ 2C-Y N + W OF BLDG WR1DE 00011 9 4221137
42398 03319 S STATE ST THE SPOT 00014 00013
WILLIE C 00008 9 621114106
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—— UTAH COMPREHENSIVE BY CITY: STREFT ADD. PAGE c_t S
SALY LAKE CITYs UT 01/09/73 LTEMC
) A YV A R Il M
LOC.NO, _ ADDRESS "OCCUPANT HOG HI6 SPETES A
- COMMENTS OWNER 1ﬁQ__JﬁC__ij;LLJL£JL
42402 03419 S STATE ST PEDERSEN INTERIORS 00010 00015
A_01C STUCCQ TQ 19 PEDERSEN R 00006 S 5211106
—_ %2399 03566__ S STATE ST NIGHY_LIFE 00013 __ 00014
& 333 BRICK FRPLACE T0 20 CARROLE M 00008 9 s211106
42397 03620 S STATE ST VALLEY BANK BUILD
A 318 ‘ 5 292
%2400 03650. S _STATE ST DUCE _SPORT GOODS 00013 00012
A 348 BRICK TO 19 MALOUF 6 ' 00009 9 S211106
42401 03750 S STATE ST ALBERTSONS 00012 00009
A_358 BRICK T0 17 PAPQONICHLOS 00006 9 6211106
42470 03897 .S STATE ST BOBS V_CLUB
A 25D BRUNO J 3 292
42424 00150 ¥ STRATFORD AVE RIDER PLASTICS 00016 00014
g 24C BRICK T0 17 RIDER PLASTICS 00011 9 5211106
42625 00164 W STRATFORD_AVE _ VACANT LOT 00035
& 25C T SW CORN LOT = SHINE 40 UNKNOWN 00012 0 127
%2388 01186 TOPAZ DR STATES L' D 00014
B _22B UNEXPLAIMED STATES L D 00009 1211795
4238701304 ___ VALENTINE ST
A 21B NO SUCH ADD 697
42406 02665 S W TEMPLE MARSH -+ SON 00015 00015
A _6C UNEXPLAINED MARSH RW 00008 77 S21.1106
42431 02511 _ S W JEMPLE ~ LE_VOYS 00013 00014
A 31C BRICK TO 20 ‘SORENSON J 00009 9 522110.6
42423 02550 S W TEMPLE "JUDKINS CO 00015 00013
A 23C BRICK TO 19 JUDKINS R 00008 9 5221106
4240702650 S W TEMPLE HEUSSER_BALANCES 00011 00011
A 07C UNEXPLAINED RUEFENACHT W 00007 9 S211106
42603 02975 S W TEMPLE WORTHINGTON 00060 ©0009
A 03C T IN DR ¥ OF BLDG SRK 18  PRICE J 00011 9 5211137
£2427 _03135___S_§ TEMPLE DAY T 00018_ 00016
A 27C HOG BUSHES S SD HSE KINGSTON JB 00010 6 1122106
42538 01527 E ZENITH ST RAY OA 00015 00014
A _G18 ORE JNSIDE « QUT TO 3000e- RAY QA 00010 6 1 121109¢.
42383__01000__ W 100 N ST STATE_FAIR BLDG_11__00013 .
A 178 UNEXPLAINED STATE OF UTAH 00009 9211795
42384 01000 W 100 N ST STAT FAIR COLISEUM 00014 00011
A 188 BRICX TO 21 STATE OF UTAH 00008 9 9211196



APPENDIX D (CQNT )

UTAH COMPREHENSIVE_BY CITYs» STREFT ADD. PAGE _ C LS

SALT LAKE CITY» UT 01/09/73 LTEMC
AYYAR UM
LOC.NO. ADDRESS OCCUPANY HOG HIG SPETESA
COMMENTS QWNER 1.0G LOC SELLEERP

- @ - o - D - D D 4D D = P " > - —-- - - S N

&2460 00702 E 100 S ST HALF- PRICE MARKET 00012 00010

A )4D BRICK 70 17 TAFY W 00009 9 52111 0%¢

42382_ 00930 % 100 S ST

A 168 UNEXPLAINED

METAL _ART CC
TELFORD RW

00015__00012

00009 9

42529 02742 s 1000 € sT STORAGE -¢- GARAGE:

00014 00015

A G8 BRICK WALLS TO 17 BIESINGER FG 00010 9 5221306

42365 03361 S 1000 ¥ ST € OF_999 3300 ST 00020

A S2A+54LA POSS WNDBLN TeSHNE 25 UNKNOWN 00015 0 166

42533 03100 _ S 1100 E ST INTERSTATE BRICK 00017 00016

A _612+14 CLAY*BRICK TO 25 MTN FUEL' CO 00012 9 S121106
42532 03194___S 1100 E_ST 00016

A Gl1 STUCCO WALLS TO 20 UNKNOWN 00012 2321705

42379 00175 S 1100 W ST VACANT 00013

A 138 BRK T0 17 00009 S221705

42367 00345 S 1335 W ST 1.DS_CHURCH 00011

A 8B8A BRICK TO 19 00009 8211705

42541 03175 S 1390 E ST WILFORD WARD 1+2 00015

A_G2) BRICK WALLS TQ 22 LDS CHURCH 00011 8131705

42447 S 200 E ST

A 010 695

42564 02750 S 2000 E ST VACANT HOUSE 00014

A_H1=NO 2730 _ADD=BXICK WALL 20  UNKNOEN 00010 1311705

_ 42S511_03130___ S .2250.W ST HILLS_EE

02080__ 00014

A F1 T FR YD+S SIDE HILLS EE. 00010 9 1311137

42341 00850 w 2100 S ST AMERICAN SERVICE- 00015 00011 )

A_4BA UNEXPLAINED JLORELL BM 00008 9 6221106
42342 00964___Y _2100_S_ST LEAK M 00015__00016

A 49A UNEXPLAINED LEAK M 00009 60 1211106

42521 03695 S 2175 E ST

A_F38 1121494

42421 000SS__E_2600.S ST HOWE RENTALS.

00016__00013 _

A 21C UNEXPLAIRED HOWE H 00008 9 S211106
42540 01567 E 2585 S ST SAVRITE A¢G MARKET 00012 00012

— A G20 BRICK_WALLS T0 16 ALLRED MB 00008 9 52111606
42546_ 02980 _ 5 2700 E ST __TAGGART NM B 00080 __ 00016

A H3 T CARPORY SLAB ONLY

1l21137

42522 03435
A Gl OLD FLOUR MILL SITE RCK 20
108

TAGGART NM B 00010 3
S 2700 € ST VACANT 00012
00008
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—  UTAM_COMPRENENSIVE _BY CITYs STREEV ADD.  PAGE _  _ ¢ 1 s _
SALT LAKE CITY, UT 01/09/713 LTEMC
AY VY AR M
LOC.NO, _ ADDRESS OCCUPANT HOG HIG SPETESA
COMMENTS OWNER. L0G LN S EL L E_E~P
42435 00014 E 2700 S ST
A 135C 6 9 7
42463 00304__ E_2700_S5_ST LOS _CHURCH 00014
A 18D ¢ 37C BRICK TO 21} LDS CHURCH SLC 00008 8 706
42451 00501 € 2700 S ST NIBLEY PARK MARKET 00015
— A 05D BUS_CLOSED_UNEXPLAINED 00001 5211705
42441 00545 __ F _2700_S ST EHLERT _J 00013__0001%
A 42C BRICK FIREPLACE T0 17 EHLERT J 00010 6 1121106
42640 00547 € 2700 S ST BULLOCK 00015 00014
A 41C BRICK 70 17 00009 6 11211066
42439 00555 € 2700 S ST ARCHULETA M 00014
A 40C BRICK TO'18 00008 1121705
42438 00563 E 2700 S ST FELLOWS ¥E 00014 00010
— A 39C BRICK T0 18 EFLL QWS _WE 00008 6 1121106
426464__00902___E_ 2700 S ST NYGRENS MARKEY ___ 0001S5_ 00012
A 19D0+17G BRICK TO 18 NYGREN P 00010 9 5121106
42537, G002 E 2700 S ST NYGRENS MARKET-DUP
A 19D+376 _ DUPLICATE LOC 42464 MNYGREN=DUP 42664
42636400031 W 2700 S ST
A 34C 665 7
42472 036587 S 2740 W ST CARTER JA 00300 00050
A_2F T ENTIRE PROP PAIZ E 00014 6 1121133
42471 __ 03690 S 2740 W ST ADAMSON N¥ )
A O1E ADAMSON NW 12214956
42545 02206 E 2935 S ST GARDEN HEIGHTS ¥RD 00012 00012
A H2 BRICK JD 18 LDS CHURCH 00008 9 8121106
42649 02600 S 300 E ST HWY_I_ 80 _UNDERPASS _00016
A 03D UNEXPLAINED CITY OF SALT LAXE 00010 9 106
42295 02545 S 300 W ST VACANT LOT 03000
. NO MOS=ADD GUESS=T ENTIRE LOT US_GoVvT 00160 0 127
42396 03365 S 300 W ST BOYERS FOOD PROD __ 00300 00015 _
A 30B T PARKING AREA 00006 9 S211137
42395 03451 S 300 W ST YOUNGS TRUCK LINES 00012 00013
A 298 UNEXPLAINED ATCQ _INVESTMENT 00007 6 S1221906
42462 _00137 _ E 3185 S ST VACAMT HSE_TRLR 00100 o
A 160 T UNDER S SEC OF TRLR HSE UNKNONN 00012 1312737
42548 00047 E 3300 S ST LDS CHURCH 00016 00015 -
A HS BRICK WALLS TO 20 LDS CHURCH 00010 9 Bl211ioe6
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___ UTAH COMPREHENSIVE BY CITYs STREET ADD, PAGE ¢ LS.
SALT LAKE CITY, UT 01/09/73 LTEMNC
AY VARUM
LOC.NO. ~ ADDRESS OCCUPANT HOG HIG SPETESA
COMMENTS OWNER LOG___LOC SELLEEPR
W A TP D B Ok ap T A 4R D S - e A o - S D D G D Y D P Gy W D RGP U SR D YR -Th o A PTG Y U ab O TR R AD P ab S e S N
42547 00067 € 3300 S ST MILLERS HONEY 00015 00010
A H4 BRICK wALLS TO 13 HMILLER D 00011 9 522114986
42552 00220 E_3300 S ST AMQOS_RENTS 60012 00015
A H9 BRICK WALLS TO 18 TOKERS JM 00009 9 6311106
42553 00704 E 3300 5 ST SCOTT J 00015
A H}O RRICK TO 18-jiNSIDE REFUSE SCOTT J 00010 1123704
42517 01103 _F 3300 S ST J*K MARKET 0001400012
A F34 BRICK WALLS To 17 KUMARELAS V 00009 9
42535 01105 E 3300 S ST BARBARA JENSEN INT 00010 00012
A G15 BLOCKX WALLS TQ 1S BARBARA_LJENSEN INT 00098 9
42514 01644 E 3300 S_ST__ APOSHIAN ENGINFERS 00040 _ 00012
A F31 Y ASPHALT PARKING N SIDE  APOSHIAN GZ 00010 9
42542 01565 E 3300 S ST POND C 00013
A G222 BRICK WALLS TqQ 22 POND_C 00009 1 705
42515 026405  F 3300 S ST IVINS LR 00014 00014
A F32 ORE FRNT YD BY STEPS 300 IVINS LR 00010 6 1121106
42516 03258 E 3300 S ST DON QUIXOTE -RESTRN 00012 ‘
A _F33 BRICK MALLS To 16 00009 6121706
42295 __%.3300.S ST VITRO_MILL AREA 3000
NO MOB<DUNCAN REQUEST SEVERAL' 00020 9 131
42569 00010 W 3300 S ST OLSONS SPORTS.CAR 00011 00014
—— A He PRICK WALLS T0 16 ANDERSQN E1 06008 9 S21°1166%
4255)__00155,5 W 3300 S_ST VACANT_ LOT __ 00040
A H8 T CENTER-NORTH SIDE GREAT BASIN SUPPLY 00010 0 127
42408 00184 W 3300 S ST KOHLER PLUMB SUPP 01000 00190
A 8C«H?-HIG IN DISPLAY AREA ADAMS A 00020 8 5211131
42550 00124 W _3300 S_ST___ KOMLER PLUMB = DUP
A BC¢H?-DUPLICATE OF LOC 42408  ADAMS A=DUP 42408
42359 00315 W 3300 5 ST LOSSER R 00110 00013
A T3A T IN DRIVE £ SIDE HSE LOSSER R 00009 2 1212137
4236000498 ¥_3300.S ST . _.YACANT_ LOT_ 00030
A T44-POS WNDBLWN T/SHINE TO 30 UHNKNOHN 00020 0 1 46
42358 00499 W 3300 S ST 00030
A _72A Y ¥ND_SLWN+SHINE 1030 60014 0 121
__&2308__00535___w 3300 S ST WESTERN AUTO WRECK _ 00040 00019 _
A 12A+70A+71A WND BLWN/SHINE 45 PETERSON € D 00025 97 5211146
42357 00651 W 3300 S ST KENNEDY K 00090 00018
A G68A T.WND BLWN ENTIRE PROP THUET J 00040 0 121113%
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——_UTAM COMPREHENSIYE BY CITYs STREET ADDa _PAGE e_ 1 S
SALT LAKE CITYs UT 01709473 LTEMC
' AY Y A_R,U_E_
LOCNO. _ ADDRESS OCCUPANT HOG HIG SPETES A
COMMENTS OWNER 1.06G LOC S_E_L_L,E_EJK
AR AP O G WD ab @ D WD WD U I WD D W A D T D A A TS D D UL oS B @ DD AR D AP G W S 2D D E G E O D P O SR € G O O €0 W B - S
42356 00661 W 3300 S ST
A 6TA 1 292
42355 00671 __W_3300 S_ST7 BLUMENTHAL_BROS 00090
A 66A T WND BLWN ENTIRE PROP ' 00035 $211735
42307 00681 W 3300 S ST VACANT HOUSE 00110
A _11A+65A T WNNBLWN ENTIRE YD UNKNOWN 00040 1121735
42354 00R25 W 3300 S ST 00220
A 64A T S SD OF ROAD + WND BLUN 000725 0 127
42353 00837 w 3300 S ST MARTINEZ JG 00160
A 63A T WND PLWH/SHINE YO 110 00060 3 3131765
42352 00845 W 3300 S ST HANSON RL 00120 00040
A 62A T WNDBLN YARD-HIG SHINE HANSON RL 00040 i 1311131
42351 00855 W 3300 S SY WHITAKER EH 00080 00040 N
A 61A T ENTIRE YRQ/SHINE TO 90  WHITAKER EH 00040 1 1311131
42350 00863 W 2300 5 ST BINGHAM RL 00070 00025
A 60A T WNDBLWN YD+SHINE T0.70  BRADSHAW GL 00025 0 13111 31
42349 00871 W 3300 S ST LAVADIE M 00060 00018 ,
A S9A ‘T WND BLWN ENTIRE PROP LAVADIE M 00040 9 1311136
42323 0088) 300 S ST __UNKNOWN 00065 3
A 29A+58A NNDBLHN T+SHINE TO 65 00030 1 311745
42348 00925 W 3300 S ST FREDRICKSCN E 00050 ,
A S74+4A56 WND BLWN/SHINE 7O S5 ' 00020 1 211745
1923({'('__00949@'\4 “33007_5;‘5]'_“— _CRACROFTY JwW_ 00030 00013
A SSA T WND BLWN SHINE TO 40 CRACROFT JW 00017 6 1121136
62346 00999 9 3300 S ST ARMONDS LOUNGE 00015 o00l2
A_S3A SHINE TO 20 PERRY A 00012 9 5211108
42344 01021 ___W_3300 S ST E_OF 1061 3300 °© 00030
A SIA T KND BLWN/SHINE TO 45 00020 0 146
42473 02000 W 3500 S ST MURRAY 157 THRIFT 00050 00014
—_ A O3E T UNDER QoW CRNR MURRAY 1ST THRIFT 60010 ) S21Y2117
42512 _05975__W 3500 S_ST____WHITTIER ELE_SCHL __ 00015 000%i&4
A F2 BRICK WALLS Y0 18 GRANITE SCHL DIST 00010 6 7131106
42475 03895 S 3520 W ST 00016
— A OOF BRICK TO 20 UNENOWN 40009 1211706
42309 __00560 ¥ 3740 S ST SANCHEZ FD 00030 B
A 13A T E SIDE OF DRIVE 00010 1311727
42523 € 3800 S ST UNDERPASS 1~-215 06015
A G2 HDG GEOMETRY OF CONCRETE CITY OF SALT LAKE 00008 9 106



APPENDIX D (CONT)

L UTAM COMPREHENSIVE BY CITYe STIEET ADD. PAGE c LS
SALT LAKE CITYs UT 01/09/73 LTEMC
i AY VAR UK
LOC.NO. ~ ADDRESS OCCUPANT HOG HIG SPETESA
COMMENTS OWNER LOG LOC S ELLEER
D G IR A WD I AP @GP S D WS AP WD AW T D G D S AN D BB WD WD D AL D WD TG L P WD B A T G A R D W AR D DD D - S N
42520 E 3900 S ST I-15 UNDERPASS 00016
A F37 HOG GEOMETRY QF CONCRETE  CITY OF SALY LAKE _ 00Q12 9 105
42392 00100___E 3900 S ST ~
A 26B UNABLE TO LOCATE 0 695
42554 00922 S 400 E ST 00015
A H1l ROCKS IN FR YD TO 400 UNKNOWN 00007 1312705
42386 00760 _ W 600 N ST 28TH WARD CHAPEL 00012 L
A 20B BRICK TO 22 00009 8221705
42377 00699 W 400 S ST KETCHUM HARDWARE 00011 00011
A 118 BRICK PILE TO 18 KETCHUM_CH 00009 9 S211106
42370 01036 W 400 S ST
A 038 695
42371 01040 W 400 S ST 00011
— A 068 BRICK TO 21 ADD GUSS 000069 8211705
42474, W 4000 S W_OF 3266 WEST |
A 04E UNKNONN 695
42450 (2400 S Su0 E ST HWY I 80 UNDERPASS 00013
A_04D UNEXPLAINED CITY OF SALT LAKE 00009 9 106
42314__03443__ S 500 W ST CENTRAL: LANDSCAPE 00017 00013
& 19A UNEXPLAINED FRENHER MC 00009 9 52121606
42313 03499 S 500 W ST LAMPER JL 00019 o
— A }T7A*)SA HOG SHINE LAMPER JL 00011 1 31270%6
4231203513 __ S 500 W ST. ___BARKER J 00016_ 00013
A 16A SHINE FR A 15A TO 25 BARKER 00010 007 121210¢
42311 03585 S 500 W ST A+R MEATS 00100 00060
A 15A T FLCOR SLAR + YARD A+R MEATS 00025 9 S21113%4
42310 __03595__ 5 500 ¥ _ ST S_QF_3585 5 500 W 00016 )
A 144 HOG IN SWAMP ADD GUESS UNKNO®N 00007 0 106
42376 00412 S 600 W ST
— A 108 ND SuUCH ADD 6 %5
4P6S2_ 00342___ S 700 £ ST 00015 _
A 6D UNEXPLAINED 00006 3121769°5
42453 00350 S 700 E ST STEVENS HENAGER C 00015 00015
A 07D UNEXPLAINED STEVENS_ ) 00009 6 7131106
42654. 00440 S 700 E ST MID CITY PRO BLDG 00013 00012 o
A 08D UNEXPLAINED CHRISTENSEN 00007 6 €6131:0¢0
42459 00915 S 7006 £ ST 00014 “'
A 13D UNEXPLATMED 00009 1123 7 9%

112
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— UTAH _COMPREHENSIVE_BY CITYs STREET ADD.__ _ PAGE __ c_ 1t S
SALT LAKE CITY, UT 01709773 LTEMC
o AYVYARUM
LOC.NO, ADD3ESS OCCUPANT HOG HIG SPETESA
COMMENTS OWMNER LOG LoC__SEL L EEP
.------------------'----------‘-------------------”------‘----”-~ S N
426458 01399 S 700 E ST WHITE ADVERTISING 00015 00012
— A 12D BRICK 1D 23 00008 6 6131106
42655 01632 S 700 _E ST HAWTHORNE SCHOQL 00012
A 09D BRICK TO 19 SLC SCH DIST 00009 7131706
42456 02226 S 700 E ST CONTINENTAL BEAUTY 00015 00120
—— A 10D T UNDER W EMD_OF SHOP LUND_H 00008 7 7121111
4245702400 S_700_E_ST HYY_1_80_ UNDERPASS 00016
A 110 UNEXPLAINED~POSS GEOMETRY CITY OF SALT LAKE 00010 9 106
42527 03225 S 700 E ST LDS GRANT 2ND WARD 00014 00014
A G6 BRICK T0 18 LGS CHURCH 00011 9 8131106
42390 00755 __ W 700 N ST LDS CHURCH 3 WARD __ 00011
A 248 BRICK TO' 19 00009 8221706
42364 00939 S 700 W ST PACIFIC METALS 00012 00011
A_B5A BRICK T0 17 CASTLE 00009 9 S21110¢6
42363 _01101___S_700 W _ST KOLDAIRE. 00050__ 00150
A B4A T ENTIRE SLAB + PARKING WHILHITE J 00009 9 5211131
42362 01201 S 700 W SV MACHINERY CENTER 00014 00012
A_B3A ORE IN EQUIP WASH 350  PIERCE ESTATE 00008 9 5211106
42306 03319___ S 700 _¥_ST TURNER J. 00090
A 10A T WND BLWN ENTIRE PROP 00035 1311735
42305 03327 S 700 W ST GAYOILLE. CF 00110
_A_09A T WND BLUWN ENTIRE _PROP 00025 1312735
42304 _0334) __5_700 W ST__ SOMMERS ‘T’ 00050_ 00018
A 0BA T WND BLWN ENTIRE PROP SOMMERS T’ 00017 9 1311136
42303 03369 5 700 W ST VACANT LOT 00050
A _TA+69A WNDBLWN T ENTIRE PROP _ SOMMERS ¥ 00017 0 126
42297 03354 S 700 W_ST______ VACANT tOT 00130
A 1A WNDBLWN T ENTR LOT-ADD GUS. AMERICAN SMELTING 00080 0 147
42302 03363 S 700 W ST ENSIGN SHOE CO 00110 00012
. A 6A WNDALWH T YDTRACK IN SHOP ENSIGN SHQE CO 00025 9 S211137
42298 03364 S_TO0_W_ST VACANT LAND 00090
A 2A WINDBLOWN T + SHINE TO 90  AMERICAN SHELTING 00030 0 147
42301 03389 S 700 W ST FIRE ENGINEERING 00035 00010
A SA WNDBLWN T SM AREA BK BLDG _ GILLETT H 00013 9 S221137
42300 __03415__ S 700 W_ST_ WELDERS SUPPLY 00018 00012 .
A 0GA S SD YRD POSS ORE HOG POLLOCK H 00009 9 S212%Y06
42299 03422 S 700 W ST AMER SMELT o REFIN 00020 00018
A 03A HIG DUE TO SRICK HOG SHIN AMER SMELT & REFIN 00012 $ S211197
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APPENDIX .D (CONT)

UTAH COMPREHENSIVE BY CITYe STREEY ADD.. PAGE c L __S
SALT LAKE CITYs UT ‘ 01/09/23 LYTEMC
- AYVARUM
LOC.NO, ~ ADDRESS OCCUPANT HOG HIG SPETES A
COMMENTS OWNER LOG LoC S ELLEEP
P e LT T T R S P e - - D T T T T TS - eman e aar e w coame o - S N
42528 02583 S B0O E ST BRUNSWICK JL 00500 00130
A GT T LAWNSFLOWER BD+UTIL RM BRUNSWICK JL 00014 9 22111131
42366 00615 ¥ 800 S ST PORTLAND CEMENT_CO__ 00010 00011 B
A B87& UNEXPLAINED PORTLAND CEM CO UT 00007 9 S221106
426476 01337 W 800 S ST EDISON SCHOOL 00013
A 68 ABANDONED SCH=-RRICK TQ 19 00008 7221705
4246801093 __S 900 E ST WOOLF LK 00012 00014
A 23D BRICK TO 18 ' HAMMOND H 00009 6 2121106
42467 01307 S 900 E ST ECONOMY ELECTRIC 00013 00011
— A ?2¢D BRICK 10 17 GARISON_INY 00009 9 6211105
42466 02179 S 500 € ST GRANITE WELDING. 00014 00010
A 21D. UNEXPLAINED RALEIGH R 00008 9 6121106
42465 02400 S 900 € ST HWY 1 80 UNDERPASS 00013
A 20D UMEXPLAIMED CITY OF SALT [ AKE 00009 9 106
42469 03230 S 900 F ST 00013
A 24D VAC BUS BRK TO 22 00009 5211706
42324 , S 900 W ST OLD TAILING POND 1 3000
—— A 30A+37A 0OLD TATILINGS PILE VITRO CORP Q2500 9 127
42331 S_909_W_ST OLO_TAILING POND 2 _ 02000
A 38A OLD TAILINGS POND 2. VITRO CORP 01700 9 1217
42332 S 900 W ST N OF TAIL POND 2 00120
— A 39A MINDBI QNN _TAILINGS*SHIME _ UNKNOYN 09012 0 121
42336, S 900 W_ST___ S_OF GRD_CNTL_ MWHSE__00090 )
A 43A WND BLWN/SHINE TO 110 UNKNOWN 00080 0 1 &1
42337 S 900 W ST MILL CREEK SOUTH 00110
A 44A WND BLWN /SHIME TO 160 UNKMOWN 00060 0 1 4 7
42339 S 900 W ST SML CRK M _TO MILL 00300 B
A 45A WND BLWN/SHINE TO 400 UNKNOWN 00090 0 147
42339 S 900 W ST 260 FT S OF SML CK 00400
A 46A HOG SHINE#POSS_WINDBLWY T UNKNOWN_ 00200 0 167
42340 5. 900 W ST W_T PILE 3300 S_ST._ 00200
A 47TA WND BLYN/SHINE TO 300 VAC LAKD UNKNOWN 00090 0 1} &7
42378 0020) S 900 W ST THYY I 80 UNDERPASS 00015
— A 128 UNEXPLAINED=PQSS_GEOMETRY._CITY OF SALT LAKE 0003 9 1.0 6

— 42375
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00402 __ S 900 W_ST
A 09B ROCK TO 20
42369 00484 S 900 W ST

A 028 BRK TO 17 BUS CLOSED

VACANT 00014
00009
BOB * JOES MARKET 00012
00009



APPENDIX D (CONT)

—_UTAH COMPREHENSIVE 8Y CITYs STREET ADODa PAGE C L S
SALT LAKE CITY, UT 01/09/73 LTEMC
A YN AP UK
LOC.ND, ~ ADDRESS OCCUPANT HOG HIG SPETESA
COUMENTS OhNER LOG lec S EL L EE P
WM T W O DD D E W - W - D R WS I G T D G G D B 4T W D D W PR —— cCoowmans. S N
42333 02550 S 900 W ST NATIONAL AD CO 00015 00013
— A 40A UNEXPLAINED SCIENCE SECURITY _  00Q09 9 S 21 1140q¢.
42336 02560 S 900 W ST BROWN_DIST_CO _
A G41A BROWN KC S 1292
42335 02850 S 900 W ST GRAN CENTRAL' WAREH 00060 00012
— A G2A T S SD OF PARKING LOT  PRICE J 00012 9 5211127
42330 03155___S_.900 ¥W_.ST_____ WON_DOOR_CORP 02500_ _oosoo
A 36A T ENTIRE PROP-SHINE 1200  WON DOOR CORP 00110 S 221121
42329 03215 S 900 W ST WONDOOR CORP 00550 00350
—— A 352 T ENTIRE PROP_SHINE_ S50 __ WONDOOR_CORP 00100 9 521} 131
42328 03237 S 900 W ST THVENTORY SALES 00400 00090
A 34A T WINDBLWN/SHINE HOG CROMAR G 00090 9 62111461
42327 03265 S 900 ¥ ST VACANT LOT 00300
A 33A T ENTIPE 1 0T-1CG6_SHINE UHKNOHN 00120 - 0 |
4232603275 S 900 W ST SIERRA_CORP 00300 00065
A 32A T POSS WND3LMN/SHINE HOG  BARRET B 00120 9 5211141
42325 03235 S 900 W ST N OF 3300 S ST 00250
A 31A POSS WINDBLOWN T + SHINE  UNKNOWN 00050 0 1647
42315 03302 S 900 W ST KAY T 00050 3
A 20A T vND BLWN ENTIRE YRD UNKNOWN 00020 1221735
42322 03331 S 900 W ST NIELSEN W1 000460 00019
A 28A T D BLN /SHINE TO 40 NIELSEN WI 00012 0 1212146
42321 03339 S 900 W ST CORMELL S 00030 00060
A 27A TU SLAB FLOOR+SHINE TO 30 CORNELL S 00012 1 1212131
42316 03340 S 900 W ST YATES R 00035
A_2YA T WND BLWN ENTIRE YRD UNKHNOMN 00020 1311735
4231703342 __S 900 W ST BROWN _L_ 00030
A 22A AINDGLOWN T ENTIRE PROP UNKNOWN 00020 1122735
42318 033464 S 900 W ST COOK OL 00025 00013
A 23A+24A T WND BLYN ENTIRE YRD HUDSON S 00017 6 1122136
42320 __ 03367 S 900 W ST JOHNSON WE 00027 00018 ,
A 26A T WND BLN/ SHINE TO 27 JOHNSON WE 00017 0 1212146
7T 42319 03432 S 900 W ST NORMAN N 00250 00011
A_25A_ N_OF HSE IN_JUNK_YRD_DRWY _ NORMAN_N 00014 0. 121113273
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APPINDIX I

U.s. Imvironmental Protection Agency's Informal
cuidance for Assessment of the Meed for Remedial
Action Based on the Follow-up Gamma Survey Reports
for Communitices which are Located Near Uranium Mills

We recommend that tailings he removed if at all feasihle
and properly disposed of in a properly designated location,
such as a tailings pile or on land provided for this purpose.
Alternatives, such as ventilation and the use of sealants,
may also be utilized. Consideration should be given to any
potential adverse health impact of residual radiation level,
the cost of reducing the residual radiation level, and the
economic effect of these protective measures. Recommendations
of actions to he taken in the assessment of anomalies are as
follows:

1. TFxperience has shown that if tailings are located
more than 10 feet from an occupied structure, the uranium
tailings will not produce elevated radon levels inside the
structure. They should still be removed when it is conveni-
ent and at a minimal cost to the individual.

2. Ore or other radicactive sources should he properly
disposed of if they have no specific value to the owners.

3. "External gamma level" is defined as the net corrected
average qground floor gamma (AGFG) value for the occupied por-
tion of the structure.

4. If external gamma levels inside a structure are equal
to or qreater than 20 vR/h above background, the indoor radon
concentration level may he presumed to equal or exceed 0.01 WL
above bhackground. If this condition exists, consideration
should he qgiven to further assessment to determine possible
need of remedial action.

5. If external gamma levels inside a structure are less
than 1 uR/h above hackground, it should be presumed that the
indoor radon daughter exposures would be below 0.01 WL above
background and no further assessment is required.

6. If external gamma levels inside a structure are
equal to or greater than 1 uR/h above background but less
than 20 uR/h above background, measurements should be made
to determine the indoor radon daughter level, the location of
tailings, and the need for and type of appropriate remedial
action to be taken if warranted.
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APPENDIX E (CONT)

7. If tailings are found outside a structure, the
cleanup and removal of material should result in levels as
close to bhackground as possible. In any event, the readings,
after cleanup, should not exceed 50 pR/h above background.

Legislation exists which authorizes a Federal contribu-
tion to a joint Federal/State remedial action program in the
area of Grand Junction, Colorado. Tllowever, there is no

legislative authority to provide funds for support of a remed-
ial action program in other areas.
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APPENDIX F

U.S. Environmental Protection Agency's
Recommendation for the Vitro Tailings Pile
in Salt Lake City, Utah (June 7, 1973)

Studies at various uranium mill tailings pile sites have
shown that the radon emanation from the tailings pile does
not present a significant radiation exposure to the surround-
ing community outside a radius of one-half mile from the site.
Workers on, or visitors to, the surface of the pile or adja-
cent to it would receive external gamma radiation exposure.
The radon concentrations present on the Vitro pile exceed the
current limits for population exposure; however, the short
half-life progeny of radon are not in equilibrium with the
parent radon. Thus, the observed working level (WL) expo-
sures in the air at the sites sampled is low, but significant
working level exposures can occur in a structure built over
or adjacent to the tailings material.

EPA does not recommend approval of the "race track"
proposal for the property known as the Vitro uranium mill
tailings pile for the following reasons:

1. At the present time, the State of Utah has no regu-
lations covering the use, non-use, stabilization, or other-
wise effecting the disposition or control of radioactive
mill tailings.

2. The current legal mechanisms by which the State of
Utah may place restrictions on the property title or to con-~
trol the use of this property and structures built on it are
not specifically intended to cover such complex phenomena
as lonizing radiation. This is of concern because of the
possibility of future uses other than those originally
approved which could result in unnecessary radiation expo-
sure to workers or visitors at the tailings pile site.

3. Persons working at or attending given racing events
would receive an unnecessary increment of radiation exposure.
This unnecessary exposure, however low, would also he received
unknowingly. According to a recent report of the National
Academy of Sciences, "No exposure to ionizing radiation should
be permitted without the expectation of a commensurate benefit."
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APPENDIX I+ (CONT)

Because studies have shown that an unstabilized and
uncontrolled uranium mill tailings pile can create potential
public health prohlems, EPA recommends that:

1. The State of Utah estahlish the necessary regula-
tions to effect the disposition and control of radiocactive
mill tailings. These should not rule out the possibility of
some acceptable use for any given closed mill site.

2. The Vitro uranium mill tailings pile should be properly
stabilized to prevent migration of the tailings into the envi-
ronment and prevent public ingress to the area. The pile
should be graded, covered, properly fenced, and controlled
to prevent any migration of the tailings into the surrounding
environs by wind or water erosion, or removal of tailings
for unauthorized purposes.

3. The State of Utah consider possible remedial actions
for the businesses located on the west side of the Vitro
uranium mill tailings pile along South 900 West.
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