UNITED STATES

NUCLEAR RECULATORY COMMISSION
WASHINGTON. D C. 20666

FES o @

MEMORANDUM FOR:  bocket File No. 40-8989
FROM: John J, Surncier, Chief
Uranium Recovery Branch
Division of Low-Level Waste Management
and Decommissioning, NMSS

SUBJECT: INFORMATION FROM THE STATE OF UTAM USED IN THE ENVIROCARE
1le.(2) BYPRODUCT MATERIAL LICENSE APPLICATION REVIEW

On february 1, 1993, the U.S. Nuclear Regulatory Commission {NRC)
received a telefax from the State of Utah, transmitting the 1985 Environmental
Monitoring Summary Report for the Vitro Site (Enclosure 1). The NRC already
had already received the 1986 and 1987 reports by telefax on May 11, 1986
(Enclosures 2 and 3). This information was referenced in preparing the Draft
Environmental Impact Statement. Therefore, in order to assure that this
document is available to the public, 1 am sending copies of ‘he correspondence

under cover of this 1.tter to Docket File 40-8989,

/7
/ __A—’L P AL

John J. Surmeier, Chief

Uranium Recovory Brancn

Division of Low-Level Waste Management
and Decommissioning, NMSS

Enclosures: As stated

¢ L. Anderson, Utah

100063 :
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MEMORANDUM FOR: Docket File No. 40-8989
FROM: John J. Surmeier, Chief
Uranium Recovery Branch
Division of Low-Level Waste Management
and Decommissioning, NMSS

SUBJECT: INFORMATION FROM THE STATE OF UTAHW USED IN THE ENVIROCARE
11e.(2) BYPRODUCT MATERIAL LICENSE APPLICATION REVIEW

On February 1, 1993, the U.S. Nuclear Reguiatory Commission (NRC)
received a telefax from the State of Utah, transmitting the 1985 Environmenial
Monitoring Summary Report for the Vitro Site (Enclosure 1). The NRC already
had already received the 1986 and 1987 reports by telefax on May 11, 1986
(Enclosures 2 and 3). This information w~as referenced in preparing the Draft
Environmental Impact Statement. Therefore, in order to assure that this
document is available to the public, I am sending copies of the correspondence

under cover of this letter to Dockel File 40-8989.

AR £
John J. Surmeier, Chief
Uranium Recovery Branch
Diviston of Low-Level Waste Management
and Decommissioning, NMSS
Enclosures: As stated
cc: L. Anderson, Utah
Docket Number: 40-8989
Distribution: See attached 1ist
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1985 VITRO UMTRA PROUECT ANMUAL ENVIRONMENTAL MONITORING SUMMARY

Introcuction

™he Environmental Impact Statement (E1S) for remecial action st tre former
vitro Chemical Company Site, Salt Lake County, Utah was completed in Lly
1984, ™ e Vvitrc site is a 120-0:11 peoverty four miles south.southwest cf the
center of Salt Lake City, Ltah, in the City of South Salt Lake (see Flgure
1A), Tre selected romnd{ul action option {s excavation and removal of tre
Jranium mill teilings and structural debris from the Vitro site, The
contaminated material {s then transported Oy rall to the South Clive, Utan
site for dlsposal (see Figure 1B). T™e construction is nanaged by the State
of Utah, Bureau of Radistion Control, Standards used are those set by the
Environmental Protection y, the Title 10 Code of Federal Regulations, the
state c;; tah's Division of Environmental Health, and aoplicabie O
standards,

Monitorirg Site Descriptions

Clgures 2, 3 and 4 show the locations of current environmental monitoring
stations on the perimeter and in the vicinities of the vitro anc Clive Sites,
In socition teo the environmental monitoring stations shown in these figures,
MieVolume alr sarplers are used onesite during excavation. They are generally
not at one statlon, but moved daily according to excavation locations. Radon
Concentrations are monitored by nlacement of 1§ vieinity and 11 boundary
Passive Environmental Radon Monitors (PERM) at Vitro and S PERMs st Clive.
Radon 1s also monitered using Radon Progeny Integrated Sampling Units (RPISU)
at 2 locations at Clive and 3 locations at vitro. Radiclogical airborre
particulate monitoring for gross alpha is performed using Hoffman high volume
alr samplers. water monitoring In 1985 has been limited *o sampling of
treated discharge and on-site Qrab weter samples,

Neather Petterns

vitro Site - ™e project is located in the Jordam River valley Sasin of

the Great Selt valley et an altitude of 1289.3m (4230 fest) above ses level.
& valley lies between the Wasatch Mountains to the east and the Oauirsh

Mountains to the west., T™e Great Salt Lake {s located amaxmtoll 19.3km
(12 mi.) northwest of the site. Local prevailing winds are generally from the
soutn and southeast. T™e major storms which effect the Salt Lake valley are
generally from the northwest, associated with the prevalling regional westerly
wings,

The mountains sometimes act as a barrier to invesions of cold continental
alr. However, in the late fall and winter months, high pressure systems ter:
to settle over the area. Smoke, haze, and pollutants accumulate in the lower
ievels of the stagnant air for weeks at a time. ™e Vitro Site is semi-arid,
with temperature extremes from -34,40C to 41.79C (.30°F to 1079F), and
annual precipitation varies between 25.4 and %0.8em (10 ard 20 in.).
Precipitation is generally very light during summer and early fall, resching a
maximum in the spring.
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South Clive Cisposal Site - ™e South Clive Site {s arid desert locates at
altitudes approximately 1432.6n (4700 ft) above ses level, 1Tt {s slightly
sarner then the vitro Site, with temperature extremes from «28.30C to
4e,40C («199F to 1120F), nNormal anmual precipitation averages less tram
+2.7em (5 4n.). No published wing data is svaileble for the South Clive
Site. Stucdles and onegoing monitoring by United States Poliution Contrel,
Inc. at the Cressy Mountaln facility north of Clive indicate that prevailing
wingds are generally from the south in the spring ant ~ummer and generally from
rortrerly directions in the lete fall into winter.

Vitro - Population census have (ndicated that 497 persons resided within
0.5 miles of the vitro Site (FBOU, 1981) for an average population density of
about one perscn/acre, Within two miles, the resicent density increases
repldly to 4.3 persons/acre, or approximately 9,753 persons, Also, within
this radius, the daytime population due to the commercial-industrisl sector in
this part of South Salt Lake increases to about 40,000.

Clive - Most of the area is uninhabited. The closest resicents, 7 in
Aunter, live 15-20 miles northeast of the site. ™e largest number live 30.50
niles to the east and southeast of the Clive Site in the Tooele-

?runggvtllo ares (see Figure 1B). In 1980, Tooele City had a population of
4,338,

Hydroegeologic Conditions

vitro - ™e Vitro Site is {n the Jordan River valley in South Salt Lake.
Grouncwater in the valley is 3on0rally 8 two squifer system comprised of a
near-surface, unconfined acuifer anc a deeper, confined aquifer. However, in
the vicinity of vitro, the stratigrapry of the unconfined sauifer (the upper
50" « 70" below the surface) {s very slmilar to that of the underlying
“confined" system, The background water quality of the two s{st-ms is
substantially different, The unconfined system is brackish with high Total
Olssolved Solids (TDS) and limited agricultural or comestic use. The "leaky"
confined aquifer is s princical supply of domestic, agricultursl. and
industrial water in the Jordan River valley, Its relatively good water
quality is maintained by the upward hyd ic goacient between the two
slstcm:. However, if the nydreulic gradient were to be reversed, by heavy
utilization of the lower aquifer or other conditions, downward miqrttloﬂ of
contaminants could result. Eleveted levels of sodium, sulfate, chlorice, T0S,
and uranium have bean found {n the upper groundwater system down graoient
(vest-northwest) from the tailings plle. No radicactive constituents or
metals assoclated with the tallings pile were found auove background levels in
the lower aguifer system, although higher levels of sulfate snd chloride were
measured, The deepest monitoring well was 137', Both squifers flow generally
west « northwest towerd the Jordan River. rowever, current dewatering from an
aoprnximatnlz 25' desap sump and pump system in the Centrel valley water
Reclamation Facility is currantlg discharging an average of 0.64 million
pallons/day into Mi!lcroek, and has modifled the gradient petterns in the



upper system. (See Flgure %). e unconfines system is principelly rechargec
oy upward flow from the “confined" aguifer are Oy surface infiltration., The
icwer system ls recharged by the Wasatch Mountaing o the esst. ™Me upper
system Jischarges {nts surface water courses SUCh 38 the north and south vitro
Cltches, Millcreek and the Jorde~ River. A well monitoring progranm is
clrrently bedng ceveloped by the Bureay of Radiation Control .

Clive - ™e water table below the Clive Site range ‘rom about 2¢' . 38
below ground surface with saturated conditionrs extending .t least 230' ceec.
“pparent hydraullc gradient 1lopes gradually to the nerth-northeast .
Crouncwater recharge occurs from the east., (See Flgure 6), Measured
fluctustions in groundwater elevations sre generally less than L',

Radon Concentrations

Sampling Methods

Sampling is performec bileweexly, Detectors are shipped from EPA, Las
vegas and inspected upom receipt.

PERMS - The silica gel canisters are always changed before the
irstallation of a fresh detector. A voltage check is also performed. The
stopper with the sxposed chip {s removed and placed into its sppropriate
shipping envelope with cate, time, and initials of sampler recorded on the
envelope, All information {s also recorded on the data sheet, ODetector
umbers and dedose Cates are coordinrated by EPA, Ten, the unexposec cetector
is inserted into the PERM, Location, Perm 4, dete, time, and initials of
sampler are recorced on the envelope as well as the cata sheet.

RPISUs « Sampling is performec bi.weekly while on the PERM route. =2PISU
detectors arrive with the PERM cetector snipment from EPA in Las vegas ang are
checked upon receipt., To begin sampling, the flowrate throuch the exposec
detector on the RPISU is first checked with a rotametsr calibrated by FPA,
Flowrate, date, time, rotameter number, and the Initials of the sampler arse
recorced both on the appropriate envelope and the data sheet, Filter #'s,
Alpha TLC 6's, and Gemma TLD #'s are already given by EPA, The exposer
Cetector is then removed. T™e new detector {s ther removed from its ervelooe
and placed at the end of the air inlet tubing, The flowrete through the new
detector {s checked with the rotameter., (Locetion, pump number, cate, time,
flowrate, rotameter number, and sampler's initials a.e then recorded on the
ervelope and dats sheet,

For proper documentation, all entries are recordec legibly within tre
indicated columns on both enveloces and cata sheets,

After sll cetectors have been retrieved and placeg in their appropriste
envelopes, the data sheets are chrecked to snsure all applicanle information is
recorded properly. Detectors are then shioped back to the EPA Las Vegas
office for aralysis,
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Approximately 10X of all f{lters collectec at the site are sent %o tng
Utah State mMealth Laboratory for a second eloha Sount, and are alsc analyzec
for Lead, Cadmium and Arseni~, Filters are also sent Lo EPA, Las vegas for
radiclogic analysis. For the first half of 1985, the correlation coefficient
between Vitro laooratory and the Ltan State Healtr Laboratory was 0,637, e
seconc half of 1985 showeo correlation coerficients from 0,838 to 0.965. A
coefficient of 1.0 represents s correlation of 100K,

Raciological Alrborne Particulate Monitoring Results

Fioures € - 1] are gmm showing 1985 monthly gross alphe sverage
concertrations In pCl/m?, Wi.vol averages are conglistently higher than the
Hoffman aversges possibly because of sampler location placement. i-vols are
locatec onesite In work areas where most dust {3 generated. Gross aloha
averages also increase during the drier sumher months, when dust is more apt
to be generated, Thg 10 CFR 20 T™orium 230 In alr standard for reclation
workars 1s 2.0 pCi/m?, T™is action level was never exceeded in morthly
average concentrations on the Mi-Vols. Torium 230 standard in air for the
public from 10 CFR 20 {s 0.08 pCi/m?, This action level, used for Lhe
Hoffmans, was exceeded only once in the monthly average for July 198% which s
the driest time of the year.

Surface water Monitoring

Surface water samples have been taken on the vitro Site in various
disturped aresas for contamination information. T™is water is not to be
olscharged off.site before treatment. Much effort has been made to minimize
and restrict water beiry discharged to unrestricted areas. OGrab samples are
analyzed for Gross Alpha activity and Redium -226 by the Ltah State Mealth
leot‘it():{. Uranium and heavy metals analysis is also performed
periodically. OGrsb samples taken from the surface of the vitro Diten exiting
the site show that no rediclogic stencards es set forth by the National
Pollution Discharge Flimination System (NPOES) Permit are being exceeded,

Effluent water Monitoring

A NPDES Permit No. UT-0024406 hes been issued to the Utah State Buresu of
Reciation Control for the vitro Site, The water trestment plant through which
contominated water must be processed before discharge utilizes a i), ration
and {on exchange resin treatment system., Monthly reperts are sent to £PA in
Denver and to the Utah State Buresu of water Pollution Control, The plant has
thus far only been used to discharge for four cays, 12/16/8% - 12/19/88 with a
total discharge of 723,200 gallons. water samples are analyzed for parameters
soecified (n the NPDES parmit at the Utah State Wealth Laboratory, T™he
treatment plant is located in the northwest comer of the vitro Site anc
discharges into Millcreek,
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Table 2. WeDES Permit Reouirements and Oecember water Treatment
Plant Discrarge Momitering

Decemver

Elligent Cherecteristics  Oischarge Linitations Sarple Measurenent
30-Dally Average

Flow W/day (MGD) N/A .34 MGD
Total Suspended Solids, mg/L 20 mg/L 3 mg/l
Soluble Radium -226, nCiN 3 pCisL 0.5 pCin
Total Radium <226, pCi/L 10 pCL/L 0.5 pL/L
Total Uranium, mg/L 2 mg/L 0.02 mg/L
Total Iron, mg/L 2 mQ/L 0.06 mg/L
Total Copper, mg/L 0:.18 mg/L 0.02 mg/L
CO0, mg/L 100 mg/L 28 mg/L
Total Arsenic, mg/L 0.5 mg/L 0.003 mg/L
Total Cadmium, mg/L 0.08 mg/L 0.008 mg/L

Total Dissolved Solids, mg/L A 2,840 mg/L



FIGURE 1A

STATE AND SITE
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r.._h‘.-«.g',J by vinward 0;,;,_ f~om the confined'
by surface infiltration fhe
the Wasatch Mountaling to

et ifer and
lower systam (s recharged by
tha east The upper asystam
discharges |nt surface water courses such as the north

andd south Vitr d1tches, Millrresk and the Jordanr River

Ve The water table beluw tha Clive slte ranged from
15 feet below ground surfece with satursted conditions
arternding at least 230 feat helow surface The hydraulic
gradient slopes graduslly to the north-northeast
roundwater recharge occurs from the Cedar Mountains to
e et Massured fluctuations in groundwater elevations
are gengrally less than one foot

MONITORING METHOODS AND RLCSULTS

Radon Mon

The State of Utah, Bureau of Radiation Control and the EPA
started monitoring Radon-222 conzentrations (n air in April
1985 Both Passive Environmental Kadon Monfiars (PERM'3) and
Radon Progeny Integrated Sampling Units (RPISU's) are used at
both the Vitro and Clive sites There are 26 PERM and 3 RPISU
around the Vitro site, and 5 PERM and 2 RPISU
around the Ve site The PERM's measure amblent
Radon-227 and measure the active radon daughter
ions Samples are col'ected on & bi-weekly basis and
EPA, Las Vegas for analysis See Vigures 11. BZ for
ISV locations Two Vitro PERM sites have duplicate
result comparisons They ave VTOS50 and VTOBO

4
i
1
B

Background

Vitro = Prior to the beginning of any remedial action, the
Monsanto Rasearch Corp. monitored radon concentration in alr at
16 PERM stations around the Vitro site During this monitoring
period the average background radon in ailr concentration in the
Salt Lake Valley was deterwined by Monsanto to be 0.25 pCi/]l and
was approacted & little more than | mile (1.6 ke} from the

site Two PERM's currently in use are considered backgrour for
tha Vitro site They are V7996 and VTS99

Clive - A track etch detector placed at the Clive site by DOE
gave & monthly average of 0. 31 pCi/l, for the gquarter 12/81 -
2/82 PERM C199% currently in use s considered background for
the Clive wsite

1986 Resulits

Figure 111 Al displays Tour {sopleth maps showing the "espective

quér?e'lv averaas radon concentrations for 1986 at the PERM
locations in Salt Lake City 10 CFR 20 limits the concentration

of Radon-222 in air in unrestricted areas to 3 pCi/l in encess
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© ¢ netural backyround when &veraged over | year., The

corrasponding limit for o FOstricted ares (v 30 pCi/) whern

i . :
BVersged over 13 weeks Table 111.A2 and 111 A3 sumemarize the

the Vitro and Clive sites (n
198¢ Ploase refer t Figure 11 62 ¢

‘4

PERM and RPISL measUrements av

oF location correlation

AlS
540
33¢
a58
A%
104
828
65%%
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495
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101
29
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1813
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26%
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Uecamber results are not ret svallable
Location of PERM was changed slightly during the first quarier
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CODE w

VT016
V1021
LARES |
CLOO1
CLy9®

NOTE
NOTE

Te

SLE A
AVERAGE RADON DAUGHTE R CONCENTRATION
VITRO AND CLIVE BITES ~ RPISU'y

JAN - WARCH APRIL-JUN JULY-SEPT. OCT_~NOV

0027 0017 002 002
0007 001% 0015 002
018 0016 0019 062
0012 0018 002 0031
Q01% 0010 0015 0023

Decomber results are not yet available
VT = Vitre CL = Clive

Radiological Airborne Particulate Monitoring

Work areas and boundery areas are continuously sampled for
firborne particulates at the Vitro and Clive sites.

Work aresa samples aro collected with high voluse vacuum &ir
pumps (Hi-Q Environmental Products Company Mode! CF-900v-2C) .
These pump: are set-up in conjunction with daily construction
operation where airborne particulate levels and worker exXpDLUsUre
levels arv expected to be highest (| .e. excavation, haul ruad,
loading and unloading operations). Gas generators Are used to
POwar these vacuum air pumps and are placed dowwing of the
sampling unit so &s not to influence sample results and to

facilitate the mobility of scapling units to colncide with
changes in work ares lacations .

Site boundary sanples are collected by Hoffman high volume
sampling units (Genersl Fetal Works, Inc.). Cach site utilizes
Four Hoffman samplers which run on a continuous basis with the
excaption of Hoffman unit number nine (H9) located at the
northeast end of the Clive disposal site. M9 runs only during
train car roliover operations, ar (% lr powered by the rollover
Fenerator which (s shut down betwsen dumping operations. Oug to
the close proximity of N9 to a work arca (rollover vperation),
samples collected at thiy location (ndicate a significantly
higher gross alpha concentration, but still ?all well within
9ross alpha allowable limits on monthly average concentration
calculations

OF all the vadionuclides in the uranium decay chain, TH2?0 i
the isotope of most concern in airborne particulate
concentrations, Ace the Vitro site laboratary {s not equioped
to mesrure ThI3U cpnpepes)). oy gvets e maudurements are
made. Therefore, gross alpha concentrations in air stardards
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! (for this UMTRA Project) have been established at 3 ¢t he 10
PR CFR 20 Thi%0 concentration (n air limit, (Mmrlm

April 15, 1986, Blaine Howard, Certified Health Physicist,
BRC).  Jdeally, & limit for grossy alpha would be & weighed

1 average of the limits of the separate isotopes In the sample
However, since the Limit for ThE30 (4 (/1¢¢th of the limit for
Fa-226 (the next most restrictive {(sotope in the tailings) only
the ratio of Th230 to gross alphe 13 reaquired to set an
sppropriata limit This ratio will be different for different
compositiont of dust, but an averuge value specific to the Vitro
uranium mill tallings can be used providad & sufficient safaety
factor is included

To establish & reslistic ratio between the gross alpha
measurements and the Th30 concentrations, the Sureau sent 13
alr filters to the EPA, Las Vezas Laboratory in 1986 for
fsotopic analysis The results ranged in values from 3. 2% to
12.9% with an average ThC concentration equal to 7 6% of the
gross alpha messurement detarmined by the normal counting
procedure at the Vitro site

Laboratory analyses are performed at the site Radiacion Control

. trailer. Approximately 10% of the filter: analyzed are sent to
the State Health Laboratory for g-oss alpha comparison and metal
enalyses (arsenic cadmium, chromium, lead, manganese,
molybdanum and vanadium). [ilters are also sent to EPA, Las
Vegas for rediclogical analysis.

Calibration ard Standards

(' A Mettlier AE 50 scale is used to weigh fillers. The waight
before and after sampling s used to calc.icte particulate
concantrations. The alpha counter used (s a wdlum Model 100C
scaler, with a Ludlum Model 43~1 alpha orobe. A 10 minute
background count on & clean sampling filter ano & IO minute
standard count of a National Bureay of Standards (NBS) traceable
™30 sourze 1 taken daily to calculate the probe's countirg
efficiency.

Figures 1I1.81, II1 B2, II1.B3 and IIX B4 ar. par graphs
displaying 1986 monthly gross alpha average concentration in air
in units of pCi/mi%  The differences in work area and

boundary area sxposurs level scales are reflective of 10 CFR 20
Appendix B limits, Teble 1| and Table 2, respectivaly. The 10
CFR 20 Th230 (n air limits and the BRC gross alpha
concentration In alr tentative limit were never exceeded in
monthly everage concentrations Juring 1986,

* Absenca of bar indicmtes thet no samples were coliected due to mechanical
or alectrical fallure of sampling unit.

wll=
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FIGURE 111.B2

Air sampiing results showing 1985 monthly average gross &lphs concontrations
in pCi/m* . BRC 1imit of 0.24 pCi/m* for the public applies.
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FIGURE 111.B4

Rir sampiing results showing 1986 monthly average gross alpha concentrations
in pCi/m’ BRC 1imit of 6.0 pCi/m for radiation workers applies
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C. Water Monjtoring
Surfece

Surface water samples are taken at various disturbed arvas on
the Vitro site. These grab samples are analyzed for gro. .
alpha, uranium and radium-226 by the State Health Laboratory
Heavy metals analy (9 (s also performed periodically. All
sampling s performed by the Gureau of Radiation Vitro staff
Much effort has been made to minimize contaminated water from
buing discharged to unres. icted areas Grab semples taken from
the surface of the Vitro ditch exiting the site show compliance
with standards set forth by the NPDES permit

Wall Monitoring

As part of the site characterization program groundwater wells
(deep and shallow) were (nstalled. Yer ground water monitoring
wells in the Vitro vicinity, were selected for anrwal sampling
Selection of the wells were based on the physical condition of
the wells and hydrological considerations {ncluding direction of
groundwater movement with respect to tos tailings pile

Sampling of tho wells are carried out using EPA standard
proceduras

Due to the two aquifer system, four wells (1, 2, 3, 5) were
sampled (n the deep confined aguifer ana wix walls (68, 7a, 3,
98, 114, 12) were sampled (n the vhallow unconfined aguifer.

With respect to the groundwator flow (see flgure II 84), four
wells upgradient, three cross gradient wells and three
downgradient wells were sampled. The lozation of the
groundwater well’'s sampled around the Vitro site are shown in
Figure I1I1.C3,

Radiclogic parameters wera utilized es indicators of changes in
groundweter contamination levels. A summary of radionuclide
concentrations for the unconfined aquifer are shown (n Tables
ITT C. and IIT.C2. The results for groundwater monitoring are
presented graphically in Figure II1 C AN W%,

Clive groundwater samplirg will be done on a pre-operational «nd
post-operational basis

L Absence of bar indicates that results we=e less than minimum detectable
concentration (MOC)

% EPA Natlonal Interim (40 CFR 141, 143) drinking water standards apply.
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Environmental Protection Agency {n Denver and to the State of
Utah Buresu of wWater Pollution Control. Watar samples were
anaiyzed at the State of Utah Health Laboratory for parameters
specified (n the NPDES permit

NPOES Permit Regquirements and Monitoring Results

NPOES requires that the discharge not axceed 10% of the flow in
Milisreek and that the pH of the dischcarge be between 6.5 and

9. 0. Both of these regquirements have sa'ways been met. The only
NPLES requirement that has not always been met war one sample
that exceeded the limit for suspended scolids on November 7,

1686 All other results {ndicate compliance with NPDES. Other
NPDES paramaters and sampling results are summarized in Table
151 58

1v PERSONNEL MONITORING ~ METHODS AND RESULTS

a

External Camma Exposures

All project personngl who worked for more than 3 months at
gither the Clive or Vitro site were lisued thermoluminescent
dosimeter (T D) badaes to monitor their external gamma

exposure. A summary repert for 1966 from the R.S. Landauer Co. .,
giving individual results for 294 persons {s summarized in TAble
IV, Al The ave ags dose for 1986 was 50 mrem

TABLE IV.Al

Number of Percent

Doce™ Parsons of Total
Below Minimum Messurable Quantity 125 42.5
Less than 100 mrem 111 37.8
100 to 250 mrem 51 17.3
250 to 500 wmrem S 3T
500 to 750 mrem 20 7
TOTAL 294 100 0

Occupational Exposures

Occupational exposures during 1986 to radioactive particulates
in air have been monitored during the vorking periods on a daily
basis. Personnel pumps with O 8 micron cellucse filters were

The masimur permissible exposurw for radiatien workars iv 5000 mram
#* The majority of the dotes on these 7 badges was recaived while the

badges were not worn and came fros nuclear gensity gavges which were

stored for & short time nsar the personnel lockars.
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ampling both work ares levels and ind{vidual

The pumps were pre and post calibrated to detern
Iowrate The tc¢ » velume (s calculated as the product of
the flowrate and rur "'ho of

the sample After & saven day
Walting period which allows for the decay of Rn-222 daughter
products, t filter {s carefully removed from the cassette
sample (s al counted, and the gross a'pha concentrati

SEpoOsuUres

Lne
the £

the

on |3
determined

The results are presented &% time weighted averages (TiA's) |r

]
Figure 1 i fr mentioned (n Part 111 Section B. of this
-

i

report ! BRC has established a we ares gross alphe

- : |
&ir standard of 6.0 pCi/m? for this UMTRA

averages of Vitro samples indicate levels far be
m? criteria Four samples of the 178 col

\\‘Aiﬁ(l'(" at
{te ¢rconded the S 0BT/ m! standard

The rosults of samples taken at Clive indicate greater personne

exposurg than at vitro The TWA during the summer months of

June, July eand Augutt Indicate SGVETrAQe eupoture levels between

66% and 90% of the criteria. Eightesn of the 159 samples at |

Clive exceeded the 6 0 pCi/md criteria e
. e~

\
i

Although thase results do not gemcnstrate a pattern of cver
exposure, they do demonstrate some higher than desirable levels
of personnel axposure to rndlf;gLngwn‘LL;culntrs in alr
Furthermory " they could have been 9'¢atly reduced Dy more
sgargssive efforts at dust

the contractor

n
l
!
l
i
l
l
I
:
:
f

levels @t tore reasonable and .rhiovabla zovo.o s boen well
doc umcn{pd in the field recards This data also (ndicates the
need tU UGALTAUE Monitoring the personnel exposure to
redioactive particulates, and saints.n efforts to control
#irborne particulates These mrasures vill assess the
compliance and assist the contractor in maintaining compliance
with NRC standards

INUSTRIAL MYGIENE

"

During 15986 spot seampling to assass the contractor's compliance
with OSHA perzonnel exposure limits (PEL's) for silica ad other
satals was performed The metals data indicates no exposure
problem at the Vitro or Clive sites The greateil seposure
sampled was less than 2% of the PEL for arsenic

k.
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Clive - A track etch detector placed at the Clive site by DOE,
gave a monthly average of 0.31 pCi/), for the quarter 12/8) -
2/82. PERM CL999 currently 4n use 1s considered background for
the € fve site.

1987 Resu.ts

TABLE 111.A)

Average Radon Concentration (pCi/))

Yolues from the vitro and Clive Sites - PERM'S

EPA Code # Jan-March Apr-June July=Sept Oct-Dec
vTO001 .293 224 213 438
V1006 , 343 344 443 . 503
V1010 .28 227 312 30
VY016 247 .224 .25 .318
1021 248 . 346 L4178 L4886
vT026 292 . 292 390 AN
vT030 190 216 258 332
Y1035 220 225 , 260 . 344
Vo4 258 . 320 . 389 L3458
VT045 A9 <812 ,312 29
vT0Ss0 274 238 399 . 395
vyT050 .223 .202 .318 299
V1055 226 .24 393 .350
V7080 207 213 .0 .320
VT065 230 218 .2713 .354
Y7070 206 .238 34 .388
V107§ L1868 189 210 .285
VTOR0 230 252 64 L4494
vTG80 238 30 392 406
V7085 N 216 253 2N
vyT090 o712 112 L 244 .264
vT095 283 21 . 342 410
vyT100 262 ,228 . 330 . 383
VT108 193 128 . 265 .388
Y1110 203 193 205 224
vT115 . 364 336 482 478
v7498 204 189 .240 323
V73999 218 259 L343 . 388
cLom 423 .283 . 402 4D
CLOQS . 38§ 223 S %03
cLo1e 44 .41e 567 .500
CLOYS . 189 61 . T44 6717
CL99% .323 . 342 .87 415

-10-



sampled for airborne particulates
ite boundary samples are
lume sampiing units (Generas! Meta)
had five Hoffman samplers and the
on a continuous basis

he uranium decay
alrborne partic
itro site laboratory is not equipp
. ly, only gross alpha measurements
erefore, gross alpha concantrations in air standard
UMTRA Project ave been established at J times ¢
30U concentration in afr 1imit, (memoramdungated
1986, Blaine Howard, CertTrIed Health Physicist,
the 1imit for gross alpha would be a weighed averac
Of the separate isotcpes in the sample However,
imit for e 30 is 1/715th of the )imit for Qd\.'f‘
next most restrictive isotope in the tailings) only the
230 1pha 1s required to set an appropciate
different for different compositions
lue specific to the vitro uranium mill
a4 sufficient saftety factor 13§

To establish a atio Detween the gross aipha

measurements j t U concertrations, the Bureau

thirteen air iter o 1t Las Vegas Laboratory |

isotopic analysis ts ranged in values from

12.9% with an average ThZJU concentration equa) to 1 6%
USS aipha measurement determined by the norma!l

oCedure at the Vitro site
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TABLE LI1.C1

SUMMARY OF DOWNGRADIENT DATA 1983
UNCONF INED AQUIFER

Uranium 8.0 to 62 pCi/)
Rg??ﬁ <MDC v
Gross Alpha 63 to 600 pCiN

SUMMARY OF DOWNGRADIENT DATA 1986
UNCONF INED AQUIFER

Uranium §5 to 134 pCi/)
R|226 <MDC
Gross Alpha 77 to 91 pCi/]

SUMMARY OF DOWNGRADIENT DATA 1987
UNCONFINED AQUIFER

Uranium 98 to 151 pCinN
Ral26 <0.2 pCiN
Gross Alpha A2 to 125 pCiN

TABLE 111.C2

SUMMARY OF UPGRADIENT AND CROSS GRAOIENT DATA 1983
UNCONF INED AQUIFER

Uranium <2.0 to 11.4 pCi/)
Ral26 <1.0 to 3.2 pCiN]
Gross Alpha <2.0 to <300 pCi/)

SUMMARY OF UPGRADIENT AND CROSS GRADIENT DATA 1986
UNCONFINED AQUIFER

Uranium 6.0 to 30.1 pCi/1
Ral26 1.0 to 9.0 pCiN
Gross Alpha 3.0 to 54 pli/}

SUMMARY OF UPGRADTENT AND CROSS GRADIENT DATA 1987
UNCONFINED AQUIFER

Uranium <1.0 to 21 pCi/]

Ral2b <0.2 to ) pCiN

Gross Alpha <1.0 to 2) pli/N)
«17-
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