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exceed the occupational dose 1imits in 10 CFR 20.1201, regardless of the
alleged source of the exposure,

The applicant analyzed gamma exposure rates to workers based on
operational activities at the Envirocare facility. The predicted
average occupational exposure rates (mrem/yr) for each of the three
act{v tiqs (unloading, storing, and placing waste) was the same for the
projecte. deep dose equivaient at about 400 mrem/yr. Details of
occupational exposure rates based on activity type were provided by ihe
applicant in Table 3.22, Appendix A, page 124.

The applicant estimated gamma exposure rates_(at a di;hpnce of 1 m) from
roc01v1n? the waste containing 500 pCi/g of **Ra and ““Ra at 4.2x10°

and 2.6x10°" uR/hr, resp ¢ ‘¢ .3 (I&P.M these values; they appear
to be extremely Jow). ' . « " cant projected gamma exposure rates up
to 5 mR/hr. However, the « .1/ .t expects that the average exposure
rate would be on the order of 0.¢ mR/hr. Based on 2000 hours annual
worning time, the estimated deep dose equivalent from receiving the
waste to be about 0.4 rem/yr,

In estimating the dose to the front end loader operator in unloading and
transporting the waste, the agpl1clnt assumed a distance of 4 m between
the operator and the waste. The applicant estimated a gamma exposure
rate to the front end loader operator at about 400 mrem/yr.

The applicant estimated an external radiation dose rate to the equipment
operator, involved in waste storage, at 100 mrem/yr. The waste disposal
process reouires spreading and compacting of the waste in the embankment
using specialized heavy equipment. The applicant estimated an exposure

rate of 400 mrem/yr for an individual operating heavy machinery over the
waste surface. The applicant assumed a shielding factor of 10 times due
to the steel construction of the equipment.

NRC staff reviewed the apglicant’s estimates of worker doses from direct
gamma exposures during unlcading, transporting, storage, and emplacement
of the waste, Atztho average concentrations assumed for the facility
(i.€., 500 pCi/g ***Ra and other associated radionuc)ides), the staff
estimates that the direct gamma doses may be greater than projected by
thﬁ‘apgiicant. For example, using the conversion factor provided in
(Re, . XX) [Boby, see NCRP report that Wrenn relied on for Molycorp’s
conve “sion factor], the exposure rate | m above the surface of the
embanknent where waste was being emplaced would be expected to be on the
order o1 500 uR/hr. If an individua)l were exposed continuously while
working (t the site at that location for 2000 hours per year, the
approximate estimated dose would be 1 rem (0.01 Sv). In addition, NRC
staff believes that applicant’'s assumed shielding factor is non-
conservative and leads to underestimated doses from direct gamma
exposure. Nevertheless, in accordance with szo.nsoz(az. the applicent
will monitor doses from external gamma exposure to workers and is
required to comply with the dose limits in Part 20, Therefore, the
applicant will need to implement controls and additional protective
measures (e.g., ?roator shielding, restricted access, time constraints)
to 1imit external doses based on personnel dosimetry and other
monitoring.



6.2.1.2.2 Internal Dose from Inhalation

The applicant has estimated annual intakes of radionuc)ides via
inhalation by workers using the following relationship:

Intake (pCi/yr) = Actjvity Concentration (pCi/m®) x Inhalation Rate
(m“/hr) x Work Period (hr/yr)

The activity concontr;}ion was calculated by the applicant by assuming a
dust loading of 1 mg/m" (based on (Ref. XX)). The activity of gych
radionuclide in the waste 1s assumed to be 500 pCi/g for ““*Ra, “*‘1h,
and decay products in secular equilibrjum. Thus, the airborne activity
in the dust loading would be 0.5 pCi/m” for each radigpuclido. which
corresponds to an airborne concentration of 5.0 x 107" uCi/ml. The
applifnnt. however, incorrectly calculated a concentration of o.qp
pCi/m® and converted 1t to an airborne concentration of 5.0 x 10-'*
uCi/m). The inhalation rate of the industrial worker was assumed to be
1.2 m"/hr; assuming that occupational worker spends zoqo gr/yr on the
Job, the total amount of air inhaled would be 2.4 x 10° m'/yr, which
corresponds to an intake rate of 1.2 x 10° uCi/yr. Using this
relationship, the applicant estimated the average worker intake at 120
pCi/yr. However, us1nY the above relationship and proper conversions
this intake should be 1200 pCi/yr (1.2 x 10 uCi/yr).

The DAC Timits in Table 1 of 10CFR Part 20, quondix A are listed in the
following table for comparison with the calculated airborne
concentrations:

Table 15. Comparison of the Applicants Estimated DACs with 10 CFR Part 20,
Appendix B

Radionuclide 10 CFR Part 20 Applicant’'s Estimated
DACs Estimated DAC-hours
(uCi/ml) Airborne (Assuming
Concentrations 2000 hours
(uCi/ml)* per year)
&0pn 1.0 WL 9E-5 WL 0.18
#2pn 0.33 WL ? 17
26pa 3E-10 5E-13 3.4 |
#8pa 510 5E-13 2
2301y, 3E-12 5(-13 340
22byy, 7E-12 5E-13 140
5E-13 S5E-13 2000

ed conversion 0

e dus

oading from

pCl /m’

Even though the applicant projected air concentrations less than the DAC
values, Envirocare proposed standard operational procedures that would
require using respiratory protection with a protection factor of at
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2. The applicant will also 1imit the duration of worker exposure during
operations that result in heavy airborne dust releases and will use
respiratory protection for all workers involved in the operation of dust
generating machines. The applicant also reiterated that during
roccivin?. relocating, and disposing of higher specific activity waste,
workers involved in such operations will use full-face respirators with
4 protection factor of 50,

With respect to intake of radioactive materia) by inhalation, NRC states
in §20.1202(b) that the total effective dose equivalent 1imit will not
be exceeded 1f the sum of the deep-dose equivalent divided by the tota)

of:octivo dose equivalent 1imit and one of the following does not exceed
unity:

* The sum of the fractions of the inhalation ALl for each
radionuclide, or

* The total number of DAC-hours for all radionuclides divided by 2000,
or

¢ The sum of the calculated committed effective dose equivalents to
all significantly irradiated organs or tissues calculated from
bloassay data using a?propriate biological models and expressed as a
fraction of the annual limit,

NRC staff compared the applicant’'s estimated internal exposures lgainst
the DACs for the different radionuclides. The applicant claimed that
the estimated radioactive particulate concentrations are at the most 10
times lower than the DACs in Table 1 of Appendix B of 10 CFR Part 20.
Using the corrected airborne activity concentration value of 0.5 pCi,n’
and using the above relationships, however, the apgltcant's estimated
airbgrno conc!n}rations would be efther at or slightly above the DACs
for “°Th and “*Th. By summing the DAC-hours listed in the table above,
the total exposure would be 2485 DAC-hours, which exceeds the limits in
§20.1202(b). This calculation assumed continuous exposure at the
calculated airborne concentrations for a 2000-hour work year, which is
unlikely. Nevertheless, the calculations are based on a modeling effort
that used non-conservative ?aranotor values and has several significant
uncertainties, especially close to the waste handling areas as described
above.

Therefore, the use of respiratory protection and other controls (such as
restricting the amount of exposure time) will 1ikely be necessary in
accordance with the provisions §20.1702 to 1imit airborne intakes of
radioactive material. The applicant committed to measure the dust
loading and airborne radioactive particulate concentrations, and radon
and thoron and decay products, at the disposal site using portable
?onerators and particulate and gas sampling. The applicant should
ollow NRC Regulatory Guide 8.2 $1992) for appropriate guidance on the
design and implementation of an effective air sampling program in the
work place. The applicant also committed to certain measures to
mitigate dust suspension. These controls and measures may have to be
adjusted based on operational experience, variations in waste
concentrations, and personnel monitoring (including bicassay) to ensure
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dieposed of in about one~third of the annval area at any one
time (Appendix A, page 8),.

(@) The maximum volume of waste that can be processed (x‘o.f
received, stored, and disposed) annually ie 2.836x10" m
(this figure wae derived from the applicant’s figure for the
total mu'o of waste thct’cun be processed annually, which is
4.536x10" tonnes (5.0x10° tons) (Appqrdxx A, page 10, and

ABBUINng & waste density of 1.6 g/em”),

(f) The maximum volume of waste that cnp Qr dtipbl.d’pf 'nnunlly
within the embankment ie 3.658x10" m" (1.292x10 ft")
(Table 1.1, Appendix A).

(9) The maximum volume of waste accepted for dilpOIOI’ ﬁrt kept
unlocdod'tn franlportntlon containere ie 4,572x10" @
(1.61x10 ft") (Appendix A, Table 1.1).

(h) The maximum volume of "f"f that moy’bo ,torod on site prior
to disposal ie 2.743x10 m" (9.6B7x10" ft") (Appendix A,
Table 1.1).

NRC staff has ‘eviewed the above specifinations provided for embankment
and operational capacity. Staff compared the specifications listed
above with capacity, area, and volume estimates based on the design
drawings of the embankment (Figures 3~1, 3-2, and 3-3 and Figures 4-1
and Figure 4-2 and Sheets 2 through 7 of Appendix O). NRC staff
calculated th’ total surface area of the northern cell at 144,869 m’
(1.!60.009 ft ) and the ;otal surface area of the southern cell at
160,895 m (1.734.030 ft ), Thue, the total surface area of the two
cells wae 305,764 m", Considerin~ the embankment 's total dootqn,
capacity provided by the applicant of 2,623,031 m” (3,300,000 vd"), NRC
ltlf!‘cnlculatod the average waste thicknees in the embankment at
8.25m (27 gt). The total fapnctty of the northern cell would be
1,195,169 m™ (42,207,064 st ) and the tot,l capacity of the southern
cell would be 1,327,384 m" (46,876 192 ft'). Considering a bulk waste

‘Thi. thickness (8.2% m) !ao calculated ?anod on the embankment design
capacity, which ie 2,823,031 m” (3,300,000 yd") for both cells (page 3-3 of
the license cpplicnt}one. Assuming the volume of waste to be disposed of
annually is 4,.536x10" m" (Table 1.1, Appendix A of the license application),
the annual disposal area ies 3B, 472 m (page & of Appendix A of the lﬁconlo
application), and the average bulk is density of the waste (1.6 g/cm’), the
average thickness of waste would be 7.37 m. Thus, the applicant used neither
the average thickness as calculated from the embankment design capacity, nor
Lhe average thickness as calculated from volume of waste tou be disposed
annually and the annual disposal area.
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rectangular area and an average waste density of 1600 Kq/n‘,
NRC staff calculated that tpo total waste volume disposed of
annually would be 283,495 m". Considering an annual
disposal area of 38,472 n', the average waste thickness
would have to be 7.37 m (24.2 ft) for this rate of disposal.
The average waste thickness for annual disposal is
apparently less than the average waste thickness in the
embankment. However, this diecrepancy will not
eignificantly affect worker or public exposures.

(@) The applicant has indicated that the initial lle.(2) waste
embankment will be constructed with a disposal capacity of
3.0 millieon cubic yards (page 2«5 of the license
application). On the other hand, the applicant stated on
page 3-3 that the above~grade embankment wae designed to
hold 3,300,000 cubic yarde. These tvo statements are
inconsistent. However, thie discrepancy will not
significantly affect worker or public exposures.

Sinte the applicant has hased estimates of worker and public exposures on
calculations that employed the above parameters, the applicant should not
deviate from these design specifications, unless such deviations are supported
by radiclogical dose assessmente that consider the potential impacte
associated with deeign and operational changes. In particular, these
specifications include the following:

1 The maximum bulr mase of ""?f disposed of annually wiil not
excred 4.536X10° tonnes (5x10° tons).

2. The maximum annual dLlpO.’} area will not exceed 229 m x 168
m (equivalent to 38,472 m ',

: The lle.(2) waste will be disposed in no more than about
one-third of the annual disposal area at any one time.

‘. The total embankment capacity will not exceed 2.52x10° m’
(3.3410" yd").

$. The maxim 7 volume of waste that may‘bo’ stored on sﬂt! prior

to disposal will not exceed 2.743x10 m (9.687x10" ft7).

6.1.1.2 Waste Characteristics

6.1.1.2.1 Radiological Characteristics

The applicant has described the radiological characteristics of the
l1le.(2) waste, in section 17.1.1 of the license application, using
available waste characteristice data for operating and non-operating
uranium mill sites and three lle,(2) waste sitec. where other uranium
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concentrations }Ry weight) in a ohtmsh would not exceed
2000 pCi/g for Ra or 6000 pCi/g for Th (Page 1~1 and
16=10). Both radionuclides may be present in the shipment
&t these concentrations (page 17«7).

(€) Assuming that the total bulk mase of waste to be handled
annually is 451,500 tonnes (500,000 tons), and ﬁﬂh.ld'rtn‘
hﬂ average concentration of 500 pCi/g for each Ra and

Th, the total annual activity for each radionuclide was
estimated by the applicant at 227 Ci (Page 17+7).

(d) The mpncmt hae assumed that all decay products of ”‘M
and Th are in secular eguilibrium, "“huo. thrf‘o would be
227 Ci of each radionuclide (such ase Ra and Ra) in the
two decay chaine (page 17+-8). However, this assumption wase
not apparently applied when the applicant calculated radon
and thoron particulate releases (see Section 6.2.1.1 of this
SER) .

fall

(@) The concentration of !tbu in the waste wae assumed to be

Mn than 25% of the Ra concentration and the ')’ﬂ“”

Th concentration is assumed to be equal to the " Ra
concentration (Pﬂﬂ' 17=8). The applicant based this
estimate of the U concentration on ieotopic ratios
observed at UMTRAP uitootﬁf- discussed below). The
applicant cotxmasﬂﬁ the Th concentration based on thﬂ
assumption that Th wae in secular equilibrium with Pa.
NRC staff reviewed the applicant’'s analysie of waote characteristics
by comparing proposed characteristice with the characteristice of
wastes from the facilities at West Chicago, Weldon Spring, Maywood,
Clive, and UMTRAP tailinge in general. Based on this review, the
NRC staff concluded that the Ptvpolﬁﬂ radiological characteristice
of the waste appear reasonable for Ra. However, for the other
radionuclides in the U and Th decay series, the applicant’'s proposed
characteristice have not been adeguately justified and additional
information is necessary to support the proposed charac.eristics,
The concentration of key radionuclides in the waste may
significantly affect projected occupational and public doses
associated with the proposed facility. Therefore, the staff
considers this an open iesve.

NRC staff understands the difficulty in estimating waste

¢, aracteristice for the proposed lle.(2) waste disposal facility due
to 'ack of prospective information and the large uncertainties
associated with the available data on radionuclide concentrations
and waste volumes. To a large ouxtent, the characteristics of the
waste will be known just before receiving each waste shipment, when
the generators send their statements describing the radiological

6
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Summary of the Radiclogical Characteristice of Mill Tailings
or Different UMTR'NP eites.

Name of Mean u‘lc lum"d deviation ”‘M Other
Tailings or Concentrat~ | of Ra Concentration Radionuclide
Site ion (pCi/g) | Concentratiovn Range (p~i/qQ) Concentrations
(pCi/g)
UMTRAP Mill 464 509 15-2318 "°p; (Up to
Tailings 10" pCi/g in
(Ref. 1) #lime,
raffinates,
and
evaporation
'”"“iu Site
vide ‘M“*o
m\ul t: :o
U is BV ©
!lﬁl.
Tailings at 319 230 87-981 na
Operating
Uranium Mille
(Ref. 1)
JMTRA Site at 670 na' 460-900 | ®rp i egyal
Clive, Utah (100-2000) to Ra, mu
(Ref. 2) is 8% of Ra
weldon Spring 343 216 11-460 :::'rm 12448;
Site, ”.Tm 118
Missouri ”‘Ua 656,
(Ref. 1) !”Ul 598,
Ra: 157
Kerr-McGee W. 300 na 1.8-7526 :::um-usm)
Chicago, 1IL (47) Th: equal to
(Ref., 3) 22
2 "
Th: 6.6-5284
)
Ra: 549
Stepan na' m. na :":'rm 6000
Chemical U chain less
Maywood, NJ than Th.
”f. ‘
* na: not available **(,..): Concentration ranges reported in the reference.
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Table 10 =~ Weighted Average Concentrations of Non-Radiological Constituents

ELEMENT

CONCENTRATION

AVERAGE CRUSTAL
CONCENTRATION (pp

Arsenic

Barium 4000 250

Chromium 7300 200

Lead 3100 16
I Mercury 14 0.%

Selenium

Silver

Envirocare pointed out that areenic, barium, and lead, in
concentrations shown in Table 9, would cause the waste to exhibit
the toxicity characteristic under EPA's hapardous waste regulations
under 40 CFR 261.24 (i.e., fail the Toxicity Characteristic Leaching
Procedure (TCLP)). Envirocare indicated that most of the highest
concentrations were found only at one will site. Therefore, the
applicant expects that the average concentrations of non~
radiclogical constituente will be much lower, Envirocare
anticipated (based on rough estimates) that actual concentrations of
non~radiological constituents may be less than half of the maximum
observed concentrations,

Envirocare indicated in ite application that low concentrations of
hazardous volatile and semi-veolatile organic compounde could also be
present in thorium lle.(2) waste materials (page 17-10 of the
license application), Examples of organic constituents include:
Acetone; 2-Butancne; Chloreform; Carbon disulfide; 1,2~
Pichloroethane; Methylene chloride; Naptha; Diethylphthalate; and 2~
Methylnaphthaline.

The NRC rtaff reviewed Envirocare's characterization of the non=-
radiclogical constituente in the waste that would be disposed of at
the proposed facility. Similar to deficiencies in ite
characterization of radiclogical constituente, Envirocare has not
sufficiently estimated the non-radiclogical characteristice of the
waste in terms of constituent concentrations. Specifically, the
applicant did not present assessments or references to justify the
asspertion that 90% of the waste arriving at the proposed lle. (2)
waste disposal facility would be at concentrations that approximated
average concentrations of the constituents in the earth’'s crust.

11
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listed in Criterion 13 of Appendix A. Information on the non-
radiclogical characteristice of the lle.(2) waste will be eseential
At the time hazardous constituents are identified in determining
whether the constituente are reasonably expected to be in or derived
from the waste.

6.1.2 Facility Operations

6.1.2.1 Generic Description of Waste Handling Operation

The piocedure for accepting, inspecting, receiving, handling, etoring,
and disposing of incoming waste at the facility has been described fully
in Chapter 16 of the license application. Thie section provides an
overview of waste handling operations; a more detailed description and
review of the waste handling cperations follows.

The waste will be received either by directly unloading of the content
of rail cars at the "rollover' facility, removal from rail cars at the
rollover faclility using a speclally designed front-end loader, or
directly unloaded with a front-end losder at the storage or disposal
facility. Envirocare will use & dust abatement technigue, consisting of
& water spray application, when receiving the waste at the rollover
facility. 1In addition, Envirocare will mitigate dusting prior to
rollover and after relocation of the warte to the disposal area by
applying water to dry waste,

Envirocare will also use respiratory protection for individualse
unloading waste in the rollover facility (Appendix A, page 128). Thus,
all individuale directly involved with the rollover procedure will use
half-face maske with a protection factor of 10 (in accordance with
Appendix A of 10 CFR Part 20) or greater respiratory protection (i.e.,
full-face mask) for unloading higher activity waste.

The applicant described the process of lle.(2) waste handling, which
will include unloading the waste into the embankment using a forklift,
front-end loader, truck hydraulic lift, or through rollover of the waste
onto a below-grade and sheltered concrete pad., The unpackaged waste
received either by train or truck will be unloaded ueing a specialized
front-end loader. The waste on a train will be unloaded using a
specially designed train rollover facility. A front-end loader will be
alec used to unload prepackaged waste, Waste unloaded at the rollover
facility will be transported to the storage or disposal area using
trucke. The waste will be loaded onto the trucks ueing a front-end
loader. Envirocare emphasized that front-end loader operators will wear
a4 half-face duet mask with a minimum protection factor of 10 during
removal and loading operations (Appendix A, Section 4.4.3). The truck
drivers will aleo wear & half-face mask during the loading/unloading
operations,

14
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shipment .

6. Container Survey and Inspection. The freight container will be
externally surveyed for gamma radiation with a micro-R meter to
apsure compliance with DOT regulations. The external radiation
nnpoouro should not exceed 1,000 yR/hr at any point of the surface.

Ra concentration (pCi/g) in the shipment will be estimated
roughly as 2.5 X uR/h. Each container will also be emear tested to
ensure that any removable contuytnation on any portion the surface
will vot exceed 0.01 pCi/100 em'., Visual inspection will be
conducted to ensure compliance with DOT regulations in 49 CFR and to
verify integrity of the container and absence of any physical
damage.

NRC staff has reviewed Envirotare proposed procedures for inspecting and
accepting incoming waste shipments by comparing with applicable NRC
regulations and proviegions in 10 CFR Part 20, Subparte H, 1, J, K, and
L. The staff aleo compared the applicant’'s procedures with practices
conducted at other operating, licensed waste disposal facilities., Staff
concludes that Envirocare's protocols and procedurer are consistent and
comply with NRC regulations.

NRC staff noted, however, that the following information was not
addreesed by the applicant:

1. Waste manifests should include information on the principal
chemical form, solidification agents (if any), and chelating
agents and their identification, if the waste contains more
then 0.1% of such agents (Criterion 1, Appendix F, 10 CFR
Part 20)

2. Envirocare neede to ackn viedge receipt of the waste within
& week of receipt by returning a signed copy of the manifest
or equivalent documentation. (Criterion I1II~B.1 of Appendix
F).

3. Envirocare needs to comply with the provieions for
recordkeeping and tracking in Criterion II1 (Control and
Tracking) of Appendix F of 10 CFR Part 20.

4. Envirocare neede to describe an appropriaste method for
determining the amount of free liquide in the waste. The
applicant has committed to ensure that no more than 1% free
ligquids will exist in waste accepted for disposal. The
applicant’'s proposed method for determining free liquids is
by visual inspection. However, it ie unlikely that visual
inspection will be sufficient to ensure compliance with this
waste specification.

18
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crest of t“he embankment. Detailed descriptions of the markers are
provided in section 16.2.4.3 of the license application.

The applicant has also committed to prepare and retain recordse on
the details of disposal material location ueing a grid location (N~
8, E-W and depth coordinates) and waste description (specifically,
radionuclide concentration, name of generator, and tr ansport
vehicles used). Envirocare has committed to maintain records in the
Engineering office in compliance with the disposal record-~keeping
requiremente of 10 CFR 61.80(f).

The NRC scaff has reviewed the applicant’'s proposed procedures for
waste handling, storage, emplacement, and embankment marking. The
proposed procedures were compared against the reguirements in 10 CFR
Part 20 and pertinent sections of 10 CFR Part 61 (with respect to
recordkeeping and site markers). Staff compared Envirocare
procedures and approaches with NRC regulations promulgated in 10 CFR
20, Subparts G, H, I, J, K. L, and M. NRC staff also compared the
proposed procedures with conventional industry practice at other
licensed radicactive waste management facilities to ensure
protection of occupational workers and the environment. Based on
this review, the staff concluded that the proposed procedures are
acceptable and comply with NRC requirements in 10 CFR Part 20 and
Part 61. However, as discussed below, these procedures need to be
accompanied by appropriate monitoring and radiation protection
procedures o ensure adequate protection of workers and members of
the public., Modifications to these procedures may he necessary
depending on the monitoring results,

6.1.2.% Decontaminaticn and Ralease of Vehicles, Packages, and Eguipment

The applicant has committed that all vehicles and equipment will be
vieibly clean before leaving the site. All potentially contaminated
materials will be removed by & broom, shovel, or other mesns (like using
high pressure water). The Radiation Safety Officer will supervise the
release surveys (using alpha-activity and gamma exposure rate
measurements) and guality control to ensure that all items to be
released are in compliance with the release policy.

Envirocare proposes to classify vehicle and equipment releases into two
categories: limited release and unlimited release. The limited release
applies to eguipment or vehicles that are frequently used on and off the
eite. For example, such eguipment includes groundwater sampling
equipment, water trucks, dedicated railcars, and closed boxes used for
waste shipment. The unlimited release, however, applies to equipment
that will leave the site and will probably not used again on the site.
Examples of such eguipment are: construction equipment (other thal
dedicated heavy equipment for waste transportaticn, unloading, and
placement ), and other vehicles, packages, and equipment not identified
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for limited release.

The applicant indicatea that any eguipment or packagee released for
limited release will meet DOT standarde. The applicant, however, did
not specify these etandarde. In addition, the applicant did not commit
to meet specifi> limite for fixed and removable contamination on the
surfaces of the eguipment, vehicles, and packages.

For the unlimited release limite (see section 17.4.7.1), the applicant
committed (via a corrected page insert) to release limits derived from
NRC Regulatory Guide 1.86, "Termination of Operating Licenses for
Nuclear Reactors" (Ref. 7).

NRC staff has reviewed the proposed procedures for decontaiination and
release of equipment, vehicles, and packages. Based on this review, the
NRC staff believes the proposed procedures are generally adeqguate with
respect to radiation protection aspects of the decontamination and
release procedures. The applicant has also addressed provisions
required by 10 CFR 20.1906 for survey of packages and materials. The
applicant’'s approaches and procedures appear to be in conformance with
10 CFR 20,1906,

With respect to releasing materials from the site, the applicant commits
to ensuring that all materials (except for rejected waste shipments) are
“visibly clean" prior to release. However, the applicant did not commit
to specific limits for surface activity for the so-called "limited
release." Release of eguipment, vehicles, or packages off the licensed
pite should only occur after the applicant ensures that contamination on
the surfaces of the eguipment, vehicles, or packages has been reduced in
accordance with appropriate limits (e.g., Regulatory Guide 1.86 (Ref,
7)). Otherwise, the applicant would potentially be viclating the
provisions of Subpart I of 10 CFR Part 20 by allowing removal of
licensed material to unrestricted areas without ensuring appropriate
controls and surveillance, The applicant needs to propose appropriate
limite for the "limited release" application. The staff considers this
an open issue. Depending upon the limits proposed by the applicant for
l the "limited release," the applicant may no longer wish to distinguish
petween limited and unlimited releases.

6.2 Potential Radiation Exposure

The potential doses from intake of radicactive materials and exposure to
external 1adiation need to be assessed in evaluating the safety and
environmental protection performance of the proposed facility. NRC
regquirements in 10 CFR 20.1302(b) require that licensees show compliance with
l the annual dose limit to members of the public in 10 CFR 20.1301 by either (1)
demonstrating by measurements or calculations that the effective dose
equivalent to the individual, likely to receive the highest dose from the

23




DRAFT June 4, 1997

licensed operation, does not exceed the annual dose limit in 20,1301, or (2)
demonstrating that the annual average concentration of radicactive materials
released at the unrestricted area boundary does not exceed the values
specified in Table 2 of Appendix B to 10 CFR 20. In addition, licensees need
to comply with the occupational dose limits in 10 CFR 20.1201 and other
provisions of Subpart C of 10 CFR Part 20.

Although compliance with the occupational dose limits is routinely
demonstrated through the use of personnel dosimetry, radiological dose
assessment may be used prospectively to evaluate the safety aspects of
proposed activities. For both occupational and public protection, assessment
of potential radiation exposure ie aleo useful in selecting appropriate
operational conditions and design parameters.

The potential radiation exposures at the proposed facility may be classified
into two categories based on the type of radionuclide releases and direct
radiation. The first category is associated with normal operational
conditions where exposures are caused from normal releases of radiocactive
materials or gamma exposure at the site. The second category of radiation
exposure results from unusual operational conditions or accidents at the site.
NRC requirements in 10 CFR Part 20 apply to normal operating conditions.

Staff aleo reviewed potential exposures from the second category to ensure
that such events are unlikely or their conseguences have been appropriately
mitigated.

6.2.1 Expopures from Normal Operating Conditions

6.2.1.1 Potential Doses to Members of the Public

The applicant has presented in Appendix A a comprehensive analysis of
potential environmental pathways of public exposure at the site boundary
and in the surrounding area within an 80 Km (50 mi) radius. This
section presents Envirocare‘s analysis of mechanisms of radiation
exposure at the site boundary (for individual members of the public)
from environmental pathways, such as atmospheric releases of
radicactivity, atmospheric transport, and particulate deposition or
inhalation.

Envirocare depicted two mechanisms of radiation exposure to potential
members of the public including: (1) internal exposure reculting from
inhalation of airborne materials and ingestion of contaminated food
(specifically meat consumed from livestock grazing on contaminated
ecils), and (2) external exposure resulting from exposure to the
airborne materials and to ground-deposited contamination. The applicant
has considered the direct gamma exposure me-hanism, from waste on site,
as insigificant because the direct gamma exposure rate is greatly
attenuated by the great distance between the waste embankment and the
boundary of the site. The applicant also considered that ingestion of
contaminated drinking water and exposure pathways resulting from soil
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From the above comparison, NRC staff concludes that some of the
parameters selected by the applicant are not sufficiently conservative
Or necessarily representative of conditions at the proposed disposal
facility. The applicant ‘s proposed values are acceptable for the bulk
density, the radicactive decay coefficients, and the emanating power.,
The remaining parameters, specifically moisture content, the porosity,
and the diftusion coefficient, however, are not sufficiently
conservative nor have they been justified based on site-specific
analyseie. The values selected by the applicant for these parameters may
result in underestimating the release ratee of thoron and radon at the
site, thereby resulting in lower projected doses to workers and any
member of the public at the boundary of the facility.

Therefore, the applicant should select conservative physical parameter
values or justify alternative valuers based on s.te-specific analysis,
NRC staff considers selection of conservative physical parameters or
alternaia values based on a site-specific analysis in the calculations
of radon and thoron release rates an open issue.

caleulpt f the Diffusi (tics : ! I

As described above, the applicant selected a diffusion coefficient based
on values identifiad in previous studies, The applicant did not follow
the procedures described in NRC Regulatory Guide 3.64, which indicates
that if measurements for the radon diffusion coefficients are not
available, the coefficientes should be estimated using the correlation
function:

D = 0.07 exp (~4(m-mn2 + ms))

Where D is the diffusion coefficient; m is the moisture saturation
fraction; and n is the porosity.

NRC staff calculated the diffusion coefficient using a calculated
saturation fraction of 0,24 (calculated by assuming a porosity of 0.4;
bulk density of 1.6 g/om™; meisture content of 6%; and using equation 8
in the Regulatory Guide 3.64). Based on these assumptions and the
oquatiﬂpo ,bove. the calculated value for the diffusion coefficient is
3.}x10 em /8. In contrast, the applicant proposed a value of 2.5x10
cm /8, which would result in considerably lower estimated radon fluxes.
Therefore, the applicant should either select a conservative diffusion
coefficient of similar value or measure the diffusion coefficient for
the waste. NRC staff considere this is an open issue.

The applicant calculated radon and thoron specific fluxes for various
assumed values of emanating power, diffusion coefficient, density, and
porosity. The applicant used the mathematical formulation reported by
Kraner et. al. (1964) (Ref. 10); Momeni et. al. (1979) (Ref. 11); and
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Rogere and Nelson (1981) (Ref. 12), These formulations were provided on
pages 31 of Appendix A of the license application. The following
formulation was used by the applicant for the uncovered waste:

4 f‘D’ 7;
$.(2)= e LT
tanh (2) /AFP,/D,

Where ¢(2) is :he flux at the surface of the waste of thickness 2, ¢ is
the emanation pow&ﬁ, P, is the bulk density o1 the tailings, (Ra) is the
ﬁﬂncontrution of Ra in the waste (pCi/g), A is the decay constant of

Rn, D, is the bulk diffusion coefficient of radon in the tailings, and
P, is the bulk porosity of the tailing.

The equation used to calculate radon flux from the bare (uncovered)
tailings in the NRC Regulatory Guide 3.64 is:

J,=10'R.p £, /AD,tanh (x./AD,)

Where J, is the radon flux tsz? the bare tailings source (pCi/mz.u): R,
is the specific activity of Ra in thozsnilxngl (pCi/g)i P, is the dry
bulk density of the tailinge; A is the : Rn decay constant; D, is the
diffusion coefficient of radon in cthe total pore space of the tailings
(em /8); and Xy is the thickness of the tailings. The two equations are
not consistent, Therefore, the applicant needs to explain the
derivations of the equation presented on page 31 of Appendix A, and to
compare this equation with eguation 9 of NRC Regulatory Guide 3.64, BNRC
staff considers the mathematical formulation of radon flux calculation
for the uncovered waste as an open issue.

The applicant used the above (non-conservative) physical parameters and
the erroneous mathematical formulation to calculate radon and thoron

fluxes. The applicant’'s calculnt%ons showed IV%{.Q. specific fluxes for
radon and thoron around 0.8 pCi/m's and 80 pCi/m's, respectively.

The NRC staff estimates, using equation 2, of Regulatory Guide 3.64 that
radon and thoron fluxes may be more than ten times larger that estimated
Eﬁ the applicant. For example, using the standard relatioglhip between
Ra concentration and radon flux of ug&%oximatoly 1l pCi/m's per pCi/g,
the cltim,ted radon flux for 500 pCi/g Ra would be on the order of

500 pCi/m‘e (Ref. 14). Therefore, the applicant needs to re-calculate
radon and thoron fluxes using conservative physical parameters and
appropriate mathematical formulations, such as the reference values and
equatione in NRC Regulatory Guide 3.64 or measured parameters for bulk
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the concentration limite in Appendix B or develop an alternative
design and operational procedures to ensure the proposed facility
will operate in compliance with 10 CFR Part 20. The NRC staff
considers this an open issue. In addition, particulate menitoring
will likely be necessary to ensure that airborne particulates remain
acceptably low and to demonstrate, in accordance «ith §20.1302(a),
that duses to workere and individual member. »f the public do not
exceed the limits in 10 CFR Pa—. 20,

As an alternative compliance demonstration approach to
$20.1302(b)(2) and the concentration limite in Appendix B of 10 CFR
Part 20, the total effective dose equivalent to the individual
likely to receive the highest dose from licensed operation does not
exceed the annual dose limit in §20,1301(a). Potential doses Lo
members of the public will be considered below.

6.2:.1.1.4 Estimation of Surface Activity from Ground Deposition of
Airborne Radicactive Particulates

The applicant uved MILDOS-AREA and TDAD codes for calculating
radicactive particulate ground deposi‘ ion of uranium and thorium decay
chaine, respectively. Using the MILDOS-AREA code, the applicant
“lc&noi”touh‘upoutuwonto (pCi/m =yr) as a function of distance
for v, Th, Ra, and b, 2 Po aqﬁixcant nﬁns calculated the
ground-deposited activities for Th, Th, and Ra using the TDAD
code. The applicant calculated ground-deposited activities for each
particulate radionuclide in five directions and at 12 distanges. The
ground-deposited activity ranged fro? more than 10,000 pCi/m «yr on soil
at the site to approximately 2 pCi/m W o soil at distance 20 Km
downwird from the site. The maximum " Ra qround-irpo!ttod activity was
valculsied at the Guard Trailer at 2.6 x 10 pCi/m'=yr. At ,tho boundary
et’tho lﬁf.. ground-deposited activity ranged from 2.7 x 10" to 8.6 x
10" pCi/m ~yr. The applicant concluded that the ground-deposited
thorium activities won&d be similar to ground-deposited activities for
radionuclides in the U decay chain.

The NRC staff reviewed the applicant’'s modeling approach and estimated
ground deposition rates for airborne particulates. Except for the non~
conservative parameters and other omiesions and uncertainties noted
above for atmospheric releases of particulates, the staff concluded that
the applicant’'s estimates for ground deposition of particulates were
acceptable.

6.2.1.1.8 Estimation of Doses From Exposure to Environmental Pathways
for Each Individual Pathway of Exposure

The applicant used the estimated radon and thoron concentrations,
airborne particulate concentrations, and ground depoeition ratee
described above to estimate potential doses to members of the publie
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the proposed facility because of the absence of good quality surface
water, poor quality groundwater, limited existing and project future
agricultural land use, and the remoteness of this arid site. Thue, the
NRC staff considers it unlikely that members of the public may be
exposed to radionuclides in the near vicinity of the site via the
ingestion pathway.

The applicant assessed potential external exposure to members of the
public due to radiation emitted from the airborne and ground-deposited
radionuclides. The applicant hae aleo calculated (using MILDOS~AREA and
TOAD codes) the dose-conversion factors for exposure to airborne (cloud)
and ground-deposited (ground radionuclides). This analysis was
conducted for each phase of the waste disposal operation and for only
the adult age group, The applicant ‘s vesulte indicated that at the
location of the guard trailer the external whole body dose rate for
adult individual exposed to airborne and ground-deposited radionuclides
in the uranium series is about 4.7 mrem/yr. These calculated rates did
not include contribution from direct gamma radiation from the waste and
sky-shine (e.g., reflection and scattering of gamma radiation in the
atmosphere above the waste embankment ).

zn’ direct exposure rate from the exposed waste (containing 500 pCi/g

Ra) at the edge of the waste embankment was estimated by the
applicant to be sbout 13,6 R/yr., At %0 m, the distance to the closest
boundary from the embankment, the direct gamma exposure rate would
decrease to less than 2 mR/yr. The applicant estimated the total
external dose rate at the nearest site boundaries (the southern and
western boundaries) would be 2.0 mrem/yr from waste containing
radionuclides in the uranium series only. The direct exposure from
radionuclides in the thorium series were estimated by the applicant to
be of the same order magnitude as that for the uranium series
radionuclides.

NRC staff reviewed the applicant's assessment of projected doses from
exposure to direct gamma radiation from the waste handling and
emplacement operations, from atmospheric tcoanspot of radioactive
particlates, and from ground-deposited activity. The etaff confirmed
the applicant ‘s estimates of direct gamma exposure rates by calculating
projected doses are various dietances using the inverse sguare formula
(i.e., exposure rate decreases proportional to the sguare of the
separaton distance). Although the applicant used several non-
conservative assumptions in the transport calculations, as described
above, the staff generally concluded that the applicant's estimates of
direct gamma exposuree were reasonable and representative for projected
conditions at the site. The staff particularly notes that the applicant
did not include estimates of direct gamma exposures associated with
potential exposures from waste handling and disposal activitiee at the
adjacent waste disposal facilities for NORM, low-level waste, and MIXED
wastes, or the disposal embankment for the Vitro uranium mill tailings.
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described therein. The regulations in §20.1201(d) allow licensees to
demonstrate compliance with the occupational dose limite using the
Derived Air Concentrations (DACs) in Table 1 of Appendix B of 10 CFR 20.
In addition to the annual dose limite, Part 20 requires licensees to
limit the ecluble uranium intake by an individual teo 10 mg per week to
avoid chemically toxic effecte on workers (§20.1201(e)). This section
describes and asse-ces the applicant’'s program for protecting workers
against radiological hazards and toxic effects associated with uranium
intake.

The principal pathways of occupational exposure at the applicant’'s
proposed disposal facility for lle.(2) waste include:

. Direct external exposure to waste and ground-deposited dust;

. Internal exposure from inhalaticn of airborne radicactive
particulates and radon and thoron and their decay products released
from the waste during receipt, storage, processing, and disposal of
the waste.

6.2,1.2.1 Direct Gamma Exposure

The applicant did not employ any model or code to assess direct gamma
exposure to workere. The applicant determined that it would not be
practical to project potential external exposure for each planned
activity. The applicant would prefer to rely on personnel monitoring to
demonstrate compliance with the occupational dose limit of 10 CFR Part
20.120) after facility operations and waste handling commences. The
applicant intends to lssue dosimeters to measure external radiation
exposures (thermo!uminescent dosimeters (TLDs)) to all staff working
within the boundary of the site of the proposed disposal facility for
lle. (2) waste, Personnel will not be monitored for doses from beta
radiation directly. Instead, Envirocare intends to measure beta
radiation intensity at the working environment using appropriate
rediation survey instruments, such as thin-window Geiger-Mueller probes,
ion chambers, and ecintillation detectors. Envirocare proposes to
measure radiation intensity with open and closed windows and estimate
the beta radiation intensity from the difference between the
measurements.

The applicant has proposed that personnel monitoring not be segregated
into each type of activity., *n other words, Envirocare plans to use the
same personnel dosimetry for each radiation worker regardless of the
type of job activitios and will not distinguish sources of worker
external exposure, The applicant clearly stated that some of the
radiation worker activities will be associsted with Aisposal work at the
NORM and Mixed waste disposal facilities located adjacent to the
applicant's proposed disposal facility for lle.(2) waste. However, the
applicant aiso commite to ensure that the dose to any worker will not
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required to comply with the dose limits in Part 20. Therefore, the
applicant will need to implement controle and additional protective
measures (e.g., greater shielding, restricted access, time constrainte)
to limit external doses “Sased on personnel dosimetry and other
monitoring.

$.2.1.2.2 Internal Dose from Inhalation

The applicant has estimated annual intakes of radionuclides via
inhalation by workers using the following relationshipt

Intake (pCi/yr) = Act‘v1ty Concentration (pCL/m') x Inhalation Rate
(m /hr) x Work Pericd (hr/yr)

The activity conccntraixcn was calculuted by the applicant by assuming a
dust loading of 1 mg/m" (based on (Ref, XX)). The uctlvt“‘ of ”{h
radionuclide in the waste is assumed to be 500 pCi/g for Ra, Th,

and decay products in secular oquxlxbr*um. Thus, the airborne activity
in the dust loading would be 0.5 pCi/m° for each rcd;apucltdo. which
corresponds to an ailrborne concentration of 5.0 x 10 uCi/ml. The
cppllfant. however, incorrectly calculated a concentration of O.Q&
pCi/m” and converted it to an airborne concentration of $.0 x 10-
uc&/m‘. The inhalation rate of the industrial worker was assumed to be
1.2 m"/hr; assuming that occupational worker spends 2OQO rr/yr on the
job, the total amount of air inhaled woula be 2.4 x 10" m /yr, which
corresponds to an intake rate of 1.2 x 10 wCi/yr. Using this
relationship, the applicant estimated the average worker intake at 120
pCi/yr. However, using the above tulationanp and proper conversions

this intake should be 1200 pCli/yr (1.2 x 10" weCi/yr).
The DAC limits in Table 1 of 10CFR Part 20, Appendix A are listed in the

following table for comparison with the caloulated airborne
concentrations:
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or

. The sum of the calculated committed effective dome equivalents to
all significantly irradiated organe or tissues calculated from
bioassay data using appropriate biological models and expressed ap a
fraction of the annual limit,

NRC staff compared the applicant’'s estimated internal exposures against
the DACs for the different radicnuclides. The applicant claimed that
the estimated radiocactive particulate concentrations are at the most 10
times lower than the DACe in Table 1 of Appendix B of 10 CFR Part 20,
Using the corrected airborne activity concentration value of 0.5 pCi/m
and using the above relationships, however, the applicant’'s estimated
llrbﬁﬁno conc,ﬂfrctionu would be either at or slightly above the DACe
for Th and Th., By eumming the DAC-houre listed in the table above,
the total exposure would be 2485 DAC-hours, which exceeds the limits in
$20.1202(b). Thie calculation assumed continuous exposure at the
calculated airborne concentrations for a 2000-hour work year, which is
unlikely. Nevertheleuss, the calculations are based on a modeling effort
that used non-conservative parameter values and has several significant
uncertainties, especially close to the waste handling areas as described
above.

Therefore, the use of respiratory protection and other controls (such as
restricting the amount of exposure time) will likely be necessary in
accordance with the provisions §20,1702 to limit airborne intakes of
radiocactive material. The applicant committed to measure the dust
loading and airborne radicactive particulate concentrations, and radon
and thoron and decay products, at the disposal site using portable
generators and particulate and gas sampling. The applicant should
follow NRC Regulatory Guide 8.25 (1992) for appropriate guidance on the
design and implementation of an effective air sampling program in the
work place. The applicant also committed to certain measures to
mitigate dust euspension. These controls and measures may have to be
adjusted based on operational experience, variations in waste
concentrations, and personnel monitoring (including biocassay) to ensure
that worker doses do not exceed the radiation protection and uranium
toxicity limite in 10 CFR Part 20.

In addition, the applicant did not address the issue of the soluble
uranium intake by worker, which must be less than 10 mg soluble uranium
in a week in accordance with 10 CFR 20.1201(e). The applicant did not
assess the solubility of the uranium that may be released from the
handling the waste nor show that cumulative uptake of uranium via
inhalation will not exceed the 10 mg weekly limit. The applicant needs
to address this issue and propose specific actions that will be taken if
uranium intakes are projected to exceed the 10 mg limit. NRC staff
coneiders this an open issue.
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@

radioactivity for gross alpha particle activity, ‘la, and total

urasium,

Envirocare has also stated that they will comply with 10 CFR 20,1801(¢)
to ensure that all personsl dosimeters be processed and evaluated by a
dosimetry processcr who is accredited by the “National Voluntary
Laboratory Accreditation Program (NVLAP)‘.

Further, the applicant noted that commercially available film badges and
TLD personnel dosimetry often do not assess beta doses in the mixed
beta~gamma field associated with uranium mill tailinge and 1le.(2)
byproduct material. Thus, the applicant has cummitted to follow NRC
guidance in Regulatory Guide 8,30 by measuring worker beta dose
indirectly from environmental measurements &8 wi s explained in section
6.2.2 of thie SER,

The applicant has presented its bicassay program that employs the
methods recommended by NCRP Report No, 87, Use of Bicassay procedures
for assessment of Internal radionuclide Deposition (Ref. XX). The
apolicant indicated that the bioassay program wil) alec be based on the
methodology described in Reif et. al., 1992, (Ref. XX) for
interpretation of the blioassay results.

NRC staff has reviewed the applicant’'s proposed personnel monitoring
program. NRC staff compared the proposed program against standard
industry practice, available regulatory guidance, and NRC reguirements
in 10 CFR Part 20. Based on this review NRC staff determined that the
applicant ‘e program should be adequate and s fficient to demonstrate
compliance with the requirements of 10 CFR Part 20, particularly
$620.1501 and 1502. The bicassay interpretation procedure proposed by
the applicant is appropriate for screening purposes, The applicant
should consult slso NRC Regulatory Guide No. 0G-B00% (1991) entitled
"Interpretation of Biocassay measurements’ to ensure appropriate
interpretations of the bicassay measurenents,

6.4.1.2 Ares Radiation Monitoring

Envirocare described the area radilation monitoring program in section
17.4.6.2 of the license application. The program includes the following
aspects:

a. Gamma Exposure Rate Monitoring: perimetere of all controlled areas,
the office area, and the lunch/change area will be monitored on
weekly basis., Transport vehicles will aleo be monitored, for gamma

(€).

‘Thto is the requirement of 10 CFR Part 20, Subpart F, 20.1501 Paragraph
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not during periods after rainfall when soil is abnormally wet to
avoid any interference by scoll moisture on gamma exposure rate
measurements., The environmental TLDs at all monitoring stations
will be exchanged and processed at guarterly intervals.

The applicant also committed to conducting routine external gamma
Surveys using gamma scintillation survey meters in areas invelving
dispoeal of lle.(7) materiale as a parc of the general area surveys.
These external surveys were discussed in Section 6.4.1.2 of this
SER.

NRC staff hae reviewed the applicant’'s proposed environmental
monitoring program for gamma exposure rate and concluded that the
program is generally acceptable. Envirocare stated in the
application that it will assume all potential exposures detected
above bavkground rates at the monitoring etation are asssociated with
waste handling and emplacement activities at the proposed lle.(2)
disposal facllity, even though the source of the gamma radiation may
be from disposal operations adjacent to the proposed disposal
facility. Detection of elevated exposure rates at the boundary
environmental stations in unrestricted areas may necessitate
additional controle, including lim‘tations on waste emplacement
activities or additional restrictions on the acceptable
concentrations for disposal, even though the source of the elevated
exposure rates may be the adjacent waste disposal facilities under
the control of the applicant.

6.4,1.3.2 Alrborne Radicactive Monitoring

The applicant presented a sampling and monitoring program for
radicactive air particulates at nine stations located at A2, A3, AS
through A7 and AlQ through Al3 (Table 7.1), Background samples will
be collected at stations Bl and B2, The air samples will be
analyzed initially for gross-alpha and grose-beta particle activity.
In addition, guarterly cumposite samples (comp ‘ed of all weekly
samples collected at each specific station) will be analyzed by
gamma spectrometry for ldentification of any le-omuln’“
Eﬂdtonucll?&r. Radiochemical analysis for total U, Ra, Th,
Th, and Pb will also be conducted on all composite samples.

The applicant committed that analytical technigques used will provide
a minimum detectable concentration of five percent or less of th
applicable Derived Airborne Concentrations (DACs) for radionuclices
given in Table 2 of 10 CFR 20, Appendix B. Envirocare will
establieh restrictive limite of particular importance., For example,
the applicant propﬁﬁ’d te limit on ax;boruo concentrations of Atphn
emittere, 'uch as Th, to 0.08 pCi/m" and beta emitters like Pb
to 4 pCi/m". Thus, in the proposed Envirocare nonxtosing program,
concentrations of grose alpha greater than 0,08 pCi/m” or gross beta
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levels in outdoor alr and determined that the program is generally
sufficient to demonstrate compliance with 10 CFR Part 20. The
applicant ‘s approach is consistent with standard industry practice.

However, since the proposed lle. (2) waste disposal facility is
Contiguous to other radiclogical waste disposal facilities that
handle wastes that may aleo release radon, thoron, and their decay
products (e.9. Envirccare's LLW and mixed waste and NORM disposal
facilities), the applicant may need to take corrective measures if
airborne concentralions of these radionuclides exceed appropriate
levels in accordance with 10 CFR Part 20, even though the source of
the elevated airborne concentrations may be the adjacent waste
diepreal facilities under the control of the applicant,

In addition, the applicant should alsc consider pecforming radon=222
flux measurements in three separate monthe during normal weather
conditions in accordance with NRC Regulatory Guide 4.14. The
purpose of the sampling is to aesess the raden flux from the
operating facility on a periodic basie for comparison against the
radon measurements collected ar part of the environmental monitoring
program. The measurements are nurmally conducted at the center of
the facility and at locations 750 and 1500 meters from the center in
each of the four compase directions,

6.4.1.3.4 Soil Contamination Control and Monitoring

Soil samples will be collected quarterly and will be analyzed by
gamma spectrometry to determine concentrations of gamma-emitting
radionuclides and infer concentrations of other radionuclides in the
decay chaine that emit no or weak gamma emiseions based on
oquthuum reiationships, The applicant will onalym all samples
‘ﬂV Ra and 108 of the samplee for natural uranium, Th, and

Pb. The purpose of the periodic sampling would be to detect any
significant windblown transport of radiocactive particulates from the
disposal facility. lom"oulciﬁod samples will also be analyzed by
alpha spectrometry for Th, Th, and total uranium. The
applicant committed to collect and analyte samples from stations A2,
A3, A% through A7, ALID through Al2 and Bl & B2 (Tmlo 7’b of the
license application) using gamma spectrometry. Th, Th, and
total uranium will be analyzed in soil samples collected guarterly
from the vehicle decontamination area, truck shipment staging area,
road from rellover to the embankment, and stations No. 5§, 31, 32,
and All through Al3, The applicant has commi. ed to take surface
#cil samples at 300-meter intervals to a distance of 1500 meters in
each of the B directions from center of the disposal facility on a
periodic basis. 1n addition, five samples will be taken at random
at other locations around the site. A one-meter deep sample will be
taken at distance 750 m from the site boundary in each of the 4
compass directions and at the center of the disposal area.
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6.5 Radiation Safety Program

NRC regulations in 10 CFR 20.110)(a) require each licensee to develop,
document, and implement & radiation protection program .ommensurate with
the scope and extent of licensed activities and sufficient to ensure
compliance with the regquirements in Part 20,

6.5.1 Qrganization and Responeibilities

The applicant has described the rediation protection responsibilities of
various individuals within the Envirocare organization in Chapter 18 of
the license application., 1In the applicant’'s program, overall
responsibility for radiation protection resides with the Corporate
Quality and Radiation Safety officer (CRSO), who reporte directly to the
president of Envirocare,

The NRC staff reviewed the proposed organizational structure and
respongibilities for the radiation safety program. Based on this
review, the staff a potential problem with limited direct communication
between the field radiation safety officer and the site manager.
Nevertheless, the applicant has committed to close cooperation between
the CRSO, site manager, and the Field Radiation Safety Officer (FRSO).
Further, Envirocare will conduct weekly staff meetings, which will
include the Executive Vice President, the CRSO, the operations
supervisors, and other personnel. The applicant also stated that all
Envirocare management and staff will have free access to each other to
resolve immediate safety or operational iesues. Therefore, the etaff
concluded that the applicant’'s proposed organizational structure and
responsibilities should generally be adeguate to ensure timely
identification and resolution of issues affecting radiation safety and
environmental protection,

However, the staff observed a potential problem area that the applicant
should address on & continuing basis to ensure continued compliance with
NRC requirements in 10 CFR Part 20. Many of the key radiation
protection staff will only be committed half-time to the proposed
11.e(2) waste diepoeal facility, These staff positions included the
CRSO and the FRSO, When not present at the lle,(2) facility, NRC staff
understands that the CRSO and FRSO would be located and accessible at
the adjacent dieposal facilities for LLW, mixed waste, and NORM waste.
Although thie level of effort should be adeguate under normal operating
conditions, periodic events may arise that will reguire simultaneous
attention of the RS0s at the both facilities. For example, injuries to
workers could warrant the simultaneous attention of the FRSO at both the
lle.(2) disposal facility and one or more of the other waste disposal
facllities. In addition, if the FRSO is detained at the one facility,
the FRSO may not be available 10r immediate determinations of safety
hatards at the other facilities. The applicant should ensure adeguate
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radiation protection support to the lle.(2) waste disposal facility and
adjacent facilities.
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Plan." Envirocare proposed that the maximum credible accident at the
site would be the accidental dumping of load of radicactive waste at
some location other than the disposal cell. The plan includes a
description of the response procedures and responsibilities of
Envirocare personnel.

The NRC staff has reviewed the proposed emergency response procedures
for the proposed lle.(2) waste disposal facility. The staff compared
the licensee’'s response plan with plans for other facilities and
standard industry practice [Boby, is thie a true statement? In not,
please describe how we conducted our review -- briefly). Based on this
review, the staff concluded that the applicant’'s proposed procedures are
adequate with respect to emergency scenario presented because it
includes appropriate emergency notification and response prcoccedures and
is sufficiently flexi®le to accommodate the potential variability of
site emergencies. Given the waste characteristics and proposed
operational procedures at the proposed disposal facility, the staff
considere it unlikely that other types of accidents may occur, such as a
fire in the embankment, accidental criticality, or chemical explosions.
Therefore, it does not appear necessary to require the applicant to
develop more detailed plans to address such potential emergencies.

6.5.9 Quality Control

The applicant has described a guality control program in the
Application. The applicant’'s organiza:ional chart (Figure 18 of the
license applica’ .on) indicates that the guality assurance/quality
control activities are conducted under the supervision of the Field
Radiation safety officer (FRSO) and the Internal Quality Assurance
Auditor (IQAA). The guality control program for the health physics,
environmental, and safety programs depends mainly on daily inspection of
operations by the FRSO, the SM, or the RT to assure that radiation
protection activities are conducted in a safe manner and in accordance
with applicable requirements. These inspections cover all aspects of
Section 7 of the license application and applicable regulations,
including those of the NRC and the Utah Division of Radiation Control.
The applicant has alsc committed to routinely audit all radiclogical
records, tests, and measurements. A contracted QA Auditor will report
to the president of Envirocare about any unsatisfactory work and
initiate, recommend, or provide solutions to address deficiencies. The
radiation and safety audit will be performed on at least quarterly
intervals. The site will also be inspected at least guarterly by an
industrial hygiene consultant to assure compliance of the site operation
with the applicable standards of the Occupational Safety and Health
Administration.

The NRC staff has reviewed the proposed Quality Control program element
of the Radiation Safety Program [Boby, How did we conduct this review?

79



DRAFT

June 4, 19%7

REFERENCES (Ch

[ Boby, Need
match citatic




DRAFT June 4, 1997

“.c.' ”.’3

10. "Survey of Pugitive Dust from Coal Mines, "PEDCo-Environmental, Inc.,
prepared for U.S. Environmental Protection Agency under contract No. 68-01-
4489, Project No. 3311, February 1978.

11. U.8. NRC, (1979): “Draft Generic Environmental Impact §'atement of Uranium
Milling", NUREG-0511.

12. Momeni, M.H., Yuan, Y., and Zielen, A.J. (1979), "The Uranium Dispersion
and Dosimetry (UDAD) Code, Version IX, A Comprehensive Computer Program to
Provide Estimates of potential Radiation Exposure to Individuals and to the
General Population in the Vicinity of a Uranium Processing Facility".
NUREG/Cr-0553 (ANL/ES~-72).

13. Yuan, Y.C.; Wang, J.H.C.; and Zielen, A. (1989), "MILDOS-AREA: An Enhanced
Version of MILDOS for Large-Area Sources", DEB9014334, ANL/ES~-161.

14. Momeni, M.H. (1993) "Thorium Dispersion and Dosimetry PC TDAD Computer
Code (Version 100)., Momeni and Associates Consultants, Chatham, Illinois.

15. Bagnold, P.A., "The Physics of Blown Sand and Desert Dunes, Methuen and
Co., Ltd., London, 1941,

16, Gillette, D.A., "on the Production of Soil Wind Erosion Aerosols Having
the potential for Long range transpo:c, Special issue of Journal de Recherches
Atmospherique on the Nice Symposium on the Chemistry of Sea-Air Particulate
Exchange Process, Nice, France, 1873,

Travie, J.R., "A model for predicting the Redistribution of particulate
Contaminants from soil Surface, Atmospheric-Surface Exchange of Particulate
and Gaseous Pollutants, CONF-740921, September 1974.

15. U.S., NRC, ((1980): "Health Physics Surveys In Uranium Mills", Regulatory
Guide 8,30

16. Schiager, K. J. (1974): "Analysis of Radiation Exposure on or Near Mill
Tailinge Piles., in Radiation Data and Reports, pp 411-425.

17. U.8. DOE, (1984): Final Environmental Impact Statement, "Remedial Actions
At The Former Vitro Chemical Company Site South Salt Lake, Salt Lake County,
Utah, Vol I - Text (DOE/EIS-0099-F).

18. U.S. DOE, (1984): Final Environmental Impact Statement, "Remedial Actions
At The Former Vitro Chemical Company Site South Salt Lake, Salt Lake County,
Utah, Vol II - Appendices (DOE/EIS-0099-F).

19. U.8. NRC, (1980): "Final Generic Environmental Impact Statement on Uranium
Milling®, NUREG-070&6, Vols. 1-3.

81




DRAFT

June 4, 1997




