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ABSTRACT

The New England Nuclear Corporation (NEN) Tow-level radioactive waste
components were evaluated with respect to their possible adverse effects to
the performance of the shallow-land burial facilities currently receiving
their waste. Current monitoring practices were reviewed in those instances
where data was available. :

Areas of concern identified in this report as requiring further investi-
gation include the need for initiating monitoring programs to determine the
effects of organics at the burial sites. NEN's waste package for tritium gas
and organics involves a glass bulb container which is susceptible to breakage.
Soil-waste interactions for the majority of NEN's waste constituents have not
been investigated for the types of soils present at the burial sites.
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EFFECTS ON BURIAL SITE PERFORMANCE AND BURIAL SITE MONITORING OF
NEW ENGLAND NUCLEAR CORPORATION RADIOACTIVE WASTE

1. INTRODUCTION

The United States Nuclear Regulatory Commission (NRC) has contracted
Brookhaven National Laboratory (BNL), under FIN A-3165, "Study of Non-Fuel
Cycle Wastes," to provide technical assistance on the impact of non-fuel cycle
waste at currently operating commercial low-level radioactive waste burial
sites. The waste generators are identified for BNL by the NRC. The focus of
the assessment is the impact of particular waste generators with respect to
proposed 10 CFR Part 61, "Licensing Requirements for Land Disposal of
Radioactive Waste."

The generator whose waste stream is the focus of this report is New
England Nuclear Corporation (NEN), Boston, Massachusetts.

Under FIN A-3165, the report for subtask 2A, "Characterization of the
Radioactive large Quantity Waste Package of the New England Nuclear Corpora-
tion," presented a description and assessment of NEN's waste and packaging
procedures; the report for subtask 2B, "Tdentification of Needed Shipping
Information for Large Quantity Radioactive Waste Generated by New England
Nuclear Corporation," dealt with an assessment of shipping information which
accompanies the wastes to the burial site.

Under subtasks 2C and 2D, the emphasis of this report is as follows:

o To identify any aspects of NEN's waste which could adversely effect
site performance; specifically, effects on the ability of the bvrial
site to retain or retard the transport of radionuclides.

@ 10 assess current monitoring practices at the burial sites currently
receiving waste from NEN with respect to chemical, as well as radio-
logical hazards present in NEN waste.

o To present recommendations based on an assessment of the above con-
cerns *o the NRC.

The burial sites currently used by NEN for low-level waste disposal are
Richland, Washington, and Beatty, Nevada, operated by U.S. Ecclogy Corporation
(U.S.E.), formerly Nuclear Engineering Company, Incorporated, and Barnwell,
South Carolina, operated by Chem-Nuclear Systems, Incorporated. A description
of the Barnwell facility ggd monitoring procedures was given in detail in the
subtask 1C and 1D report( and will not be repeated here. The report will
focus primarily on the Richland and Beatty facilities.




2. RICHLAND COMMERCIAL WASTE MANAGEMENT FACILITY

The Richland commercial low-level radioactive waste burial facility is
located on federal land at the Hanford Reservation approximately 16 km north-
west of Richland, Washington. The site is operated by U.S. Ecolegy (USE)
formally Nuclear Engineering Company, Incorporated, under license from the
State of Washington (see Appendix A) and the U.S. Nuclear Regulatory
Commission. A map of the site is given in Figure 2.1.
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Figure 2.1 Richland, Washington, low-level waste disposal site.(2)



Information pertaining to operations and monitoring at the Richiand site
was obtained primarily from USE's "Site Operations Manual for Radioactive
Waste Disposal at Richland, Washington."

2.1 Geology

The Richland burial facility is located in the Pasco Basin on the
Columbia River Plateau. Three major geologic units comprise the Pasco Basin:

(1) The uppermost stratigraphic unit is the Hanford Formation which
extends to a depth of up to 60 meters. It is composed of unconsoli-

dated sands, silts, and gravels whose deposition is atiributed to
glacial flood waters.

(2) Underlying the Hanford Formation is the Ringold Formation extending

in thickness of up to 370 meters and composed of semiconsolidated
lake and stream sediments.

(3) The bedrock is Yakima Basalt; a dense basaltic lava of the Columbia
River Basalt Group.

Figure 2.2 shows a west to east cross section of the various formations
and rock units underlying the Hanford Reservatio?. The alluvial plain has a
complex geclogical history as shown in Table 2.1 2
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Figure 2.2 West to east section of the Hanford Reservation, showing the
general distribution of the iJck units, ng the positions of
the water table in 1944, 1956, and 1375.



Table 2.1
Geological History of Pasco Basin(3)

ERA  System Serfes Geological Unit Material
Holocene Dunes and Eolian sediments sands, increasingly finer and
(0 to ~12 m thick) quartz-rich to the N.E.
Alluvium, colluvium, landsiides unsorted rubble and debris,
(0 to ~30 m thick) locally interfinger with Ringold
i Formation and Pasco gravels,
§ Pasco gravels and the Touchet beds sands and gravels occurring as
= (0 to ~120 m thick) glactal flood deposits. Commonly
3 roughly graded. Unconsolidated,
but highly compact.
Palouse soils wind transported and deposited silt,
(0 to ~i0 m thick) locaily weathered to clay.
=) Pleistocene Ringold Formation g fluvial and flood plain siits, sand
2 (0 to ~370 m thick) gravel. Basal portion largely silt
= and clay.
3
S Ellensburg Formatfon volcaniclastic rocks and their
s (6 to 60 m thick) weathering products. Grades into
= Ringold formation sediments.
o §§ Yakima Basalt Formation basaltic lavas with {nterbedded
= £ (prob. “760 m thick) stream sediments in upper part,
= & e locally folded and faulted.
x Miocene >
5 -§ Picture Gorge Formation basaltic lavas
Olfgocene <3 (prob. “460 m thick)
Eocene g ? basaltic lavas
Paleocene = ? probably sandstonss
w
2 Rocks of uncertain age, type and probably metasediments and
2 structure metavolcanics intruded by granitic
! mk’l

2.2 Climate

Average temperatures for July and January range from a high of appr?xgma-
tely 34°C and 3°C, respectively to a low of 16°C and -6°C, respectively. 2

Average annual precipitation is approximately 16 cm. Tornadoes occur
rarely in this region; 14 have been confirmed within 100 miles of the site in

records dating from 1916,

There is no evidence at present for concern with respect to meteorologic
events impacting on burial site operations.

2.3 Seismic Activity

There are no reported accounts of destructive earthquakes having occurred
in the vicinity of the site. Effects on the Pasco Basin from earthquakes
occurring in eastern Washington are expected with a moderate intensity of
about VI on the Modified Mercalli scale. The acceleration accompanying such



earthquakes is not expected to cause serio?i structural damage. There is no
indication of major faulting in this area. )

There ar2 no indications at the present time that a seismic event would
adversely effect burial site performance at the Richland site.

2.4 Hydrology

The site is located in a relatively dry region with an average annual
precipitation of 160 mm, Lysimeter ?iSa indicate that annual evaporation po-
tential exceeds total precipitation.

The Columbia River flows through the Hanford Reservation approximately
12 km from the commercial waste disposal area. yhe annual mean flow rate of
the Columbia River at McNary Dam is 5320 m3/s. (3

Depth to the water table at the Hanford Reservation ranges from
0.3 meters to more than 90 meters below land surface. Beneath the 200-West
burial ground, which is adjacent to the USE site, the depth to the water table
ranges from 60 to 70 meters. The thickness of the saturated zone (unconfined
aquifer) ranges from 15 to 75 meters. The horizontal hydraulic conductivity
of the aquifer ranges from 0 to 60 meters per day. The aquifer is used for
consumption by the reservation, as well as the city of Richland. Figure 2.3

shows a isometric projection of the groundwater table under the Hanford
Reservation,

To date, there is no indication of radionuclide migration from the USE
site via the groundwater. This is attributed to low annual precipitation
rate, high evapotranspiration rates, and the long distance to the water table.
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2.5 Waste Trenches

Information on trench maintenance was obtained from Section 6 of USE's
“Site Operation Manual." Waste trenches at the Richland site are typically
90 meters long, 8 meters wide, and 6 meters deep. A buffer zone of approxi-
mately 30 meters is maintained, separating one trench from that adjacent, as
well as from the site boundary.

A mound is constructed at the close of filling operations with approxi-
mately 1 meter at the edges and 1.5 meters of earth in the center. The mound
is then covered by a layer of gravel to prevent erosion. A permanent concrete
marker is placed at each end of the trench with information as to opening
date, closing date, volume of waste, curies of byproduct material, grams of



special nuclear material, pounds of source material, and trench dimensions.
Upon completion of a trench, the trench surface is inspected at least on a
quarterly basis.

There is no indication given in the Operation Manual of any waste segre-
gation procedures other than preferentially placing the heavier ontainers at
or near the bottom of the trench., The exception is the isolation of fission-
able materials which are placed in isolated trenches. The Washington State
license specifies that waste containing chelating agents in amounts >1% of the
package volume is to be segregated (Site Operations Conditions, [tem 34),




3.  BEATTY COMMERCIAL WASTE MANAGEMENT FACILITY

The commerical lTow-level radioactive waste burial facility at Beatty,
Nevada, is operated by U.S. Ecology, formerly Nuclear Engineering Company,
Incorporated, under license from the state of Nevada (see Appendix B) and the
U.S. Nuclear Regulatory Commission.

The Beatty site is located to the south-southwest of Beatty, Nevada, in
the Amargosa Desert.

3.1 Geology(5)

The valley floor of the Amargosa Desert is composed of unconsolidated
deposits of clay, silt, sand, and gravel. Maximum thickness has not been
determined but this strata is at least 175 meters (test well data). The bed-
rock is assumed to be similar to that found exposed in the vicinity of Bare
Mountain, which consists of sedimentary and metamorphic rocks (Paleozoic) and
volcanic rocks (Tertiary).

The geology of the site is complex and includes sandstone, siltstone,
dolomite, limestone, shale, phyllite, schist, and marble. Given this complex-
ity and lack of information as to specific bedrock type at any one particular
locality on the site, predictions as to permeability of the underlying strata
are difficult to assess. The problem is compounded by fracturing and faulting
in the area as indicated by test drilling conducted at the Nevada test site.

Additional information on permeability to water is required prior to an
adequate assessment of water flow in the bedrock and in the overlying
deposits.

3.2 Climate

Average annual rainfall ranges from 63.5 to 127 mm per year.(4) Aver-
age annaul temperatures for this and region range from a high of approximately
45°C to a low of approximately 5°C.

There is nc evidence at present for concern with respect to meterologic
events impacting on burial site operations.

3.3 Seismic Activity(3)

The site is located in a seismically active area and is expected to re-
ceive severe earthquakes. The maximum expected intensity for this region of
the Amargosa Valley is a IX on the Modified Mercalli scale which would result
in structural damage to buildings on site. The probability of fissure accom-
panying an earthquake at the site are not known; their occurrence would, how-
ever, increase the chances of water infiltration to the trenches and possibly
provide a more rapid transport of released radionuclides to the environment.



The location of this site in a seismically active area requires addi-
tional infermation on the performance of the site in the event of an intense
earthquake.

3.4 H!drolog!(3-5)

The regional slope in the immediate vicinity of the site ranges from ap-
proximately 30 to 40 feet per mile. Contour maps of the site indicate that
the area is well drained and that topography tends to preclude erosion under
ordinary conditicns of runoff.

Average rainfall in this arid region is approximately 100 mm per year.
Water infiltration does not appear to be a concern as precipitation is ex-
ceeded by evapotranspiration . There are no indications of long-term exposure
of burial trenches due to water accumulation. Conservative estimates of
evaporation at the site are on the order of approximately 250 cm per year with
a range of about 8 cm during the months of December and January td about 38 cm
during the months of July and August. Information on precipitation and evapo-
ration strongly suggests that almost all of the precipitation occurring in the
area is rapidly returned to the atmosphere as water vapor.

Groundwater table at the site is located at a depth of approximately 80
to 90 meters. Data on the velocity of groundwater movement at the site is
lacking.

Based on currently available information on the hydrology of the Beatty
site, there are no indications of adverse effects on site performance or any
concerns that relate specifically to NEN's waste.

3.5 Waste Trenches(3,6)

Waste trenches at Beatty are typically 260 meters long, 12-15 meters
wide, and 8 meters deep. Trench dimensions have, in the past, ranged from 90
to 200 meters long, 1.2 to 27 meters wide, and 1.8 to 6 meters deep. The
trench walls are nearly vertical in construction (>75° slope). There is a
minimum of 0.9 meters of earth between the top of the emplaced waste and the
surface. A trench cover of 0.6 meters (minimum) is constructed above the
ground surface. The trenches are constructed with the use of heavy equipment.
There are no provisions made for water collection in the event of infiltration
and no compacting taking place following trench closure. Detailed plans or
additional information trench design and inspection procedures were not avail-
able for the preparation of this report. There is no indication of waste seg-
regation procedures at Beatty.

Trench documentation includes survey and location of trenches on a waste
plan, documentatinn of contents of each trench, and a permanent monument iden-
tifying the trench and contents which is emplaced within 30 days following
completion of burial operations.
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4, WASTE-SOIL INTERACTIONS
4.1 Tritium

Based on NEN's 1980 breakdown of isotope quantities sent for disposal,
greater than 99% of the total curies may be attributed to tritium in the gase-
ous form or bound with organics (approximately a 50% partitioning).

When tritiated water comes in contact with earth materials, some of the
tritium atoms may be retained preferentially (with respect to protium) on the
minerals, especially on clays. Several mechanisms of retention are known to
occur, or at least are theoretically possible. Some of these are: exchange
of tritium ions for hydrogen ions in exchange positions, exchange of tritium
ions for exchangeable cations other than hydrogen ions, tritiated water mole-
cules exchanged for ordinary water of crystallization or hydroxyl water, and
replacement of lattice aluminum sites by tritium. Which mechanism or mecha-
nisms predominate depends on pH, isotope concentration, mineral composition,
and other factors. The actual conditions required for tritium to undergo fix-
ation have not been adequately defined and at present, a quantitative predic-
tion of tritium fixation in scils is not possible.

Studies at the commerical burial facility at West Valley, NY,(8) indi-
cated that a significant pathway for uncontrolled release of radioactivity to
the environment appeared to be emanation of gaseous H-3 and C-14 through the
trench cover. The generic character of the West Valley site for gaseous ef-
fluents is as yet undetermined. Analogous gas species found at sanitary land-
fills suggest that similar gaseous effluents should be observed at all other
radioactive waste burial sites. The characterization of gaseous effluents
from burial trenches is important give? 8he lack of any barriers against un-
controlled release to the environment, (8

The health nazard associated with tritiated water is much greater than
that of tritium gas. A comparison of maximum permissible co' =ntrations
(MPC), indicates that a concentration of 3.4 nCi/mL of tritiur in air is
equ}vslent to 4000 (MPC), of tritiated water but only 10(MPC), of triti-
um. (9) Thus, the conversion rate of tritium to tritiated water by second
order reaction rate constant for the oxidation or isotopic exchange becomes an
important parameter on the case of NEN's waste in the event of total release
of tritium gas at the burial site. Eakins and Hutchinson reported on conver-
sion rates of r;tium to tritiated water in dry and humid air in the absence
of a catalyst. 9) The results of this study are shown in Tables 4.1 and
4,2. For an initial tritium concentration of approximately 2 x 10-2 umCi/mL
the mean value for the oxidation of tritium in dry air was 5.6 x
10-4 mLmCi=1h-1 which agrees wel} wsth the value reported by Casaletto
et al. of 6.2 x 10-4 mlmCi-1n-1 With an initial concentration of
tritium of 3.4 x 10~2 for Ci/cm® in air at 100% humidity, Eakins and
Hutchinson have estimated that it would take approximately 1100 years for half
the tritium to be converted to tritiated water. It is clear that at Tow con-
centrations the conversion of tritium tritiated water in air is a very slow
process, independent of water vapor concentration over a considerable range.

11



Table 4.1

Oxidation of Tritium in Dry Air(9)

Reaction Time Rate Constant1 K
(hours) (mL mCi=1h- )

24 L 10-3
96 . 10-4
768 10-4
1464 10-4

Mean of Last 3: . 10-4

Table 4.2

Conversion to Tritiated Water in Air at 100% Humidity

Reaction Time Rate Constanti K
(hours) (mL mCi=1h=1)

24
72
168
336

Mean of Last 3:

Results of investigations into the conversion of molecular tritium to
tritiated water in soils 1ndic?ted that a higher soil moisture content would
tend to facilitate conversion. 1) Further, exposure of soil to molecular
tritium under laboratory conditions indicated conversion of the gas to triti-
ated water. The ~onversion is attributed to the metabolic action of soil
microorganisms. Various soil types exposed to tritiated gas over a three-day
period yielded differing concentrations of tritiated water (Table 4.3). Expo-
sure of closed plant-soil systems to tritium gas over a period of time yielded
results as shown in Figure 4.1. The freeze-dried pine seedling exhibited the
highest peak concentration of tritiated water probably attributable to plant
root microorganisms. The humus layer, rich in organic matter undergoing de-
composition, also exhibited high conversion rates relative to soil.




Table 4.3

Tritium Gas Exchange With Soil Water(1l)

Soil-Water Activity

Type of Soil cts/(min-mL)
1. Warm, moist, loam 7978
2. Sandy loam 1492
3. Sand 640
4. Clay 443
e T T j T T T T

Samples Exposed to i00uCi
270 of Mclecuiar Tritium Gas
in Clos20 Vessels
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Figure 4.1 Activity of water from freeze-dried materials in
pine experiments.

With respect to the presence of tritium in NEN's waste, attention should
be focused on waste-plant-soil interactions for those plant systems used in
erosion control for the burial trenches. In the event of release of tritium
gas from NEN's waste package, the humus layer generated by planting is ex-
pected to enhance conversion of gas to tritiated water.
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Radioactive gases detected from the burial trenches at West Valley, New
York, include CH3T, HTO, and 3H; also detected were *4CH4 and other
14C-hydrocarbons. The release of tritiated methane 1s estimated at 200 to
6000 mCi/year to the environment,\*<¢/ Degradation of complex organic com-
pounds by microorganisms in soil contribute to the release of such gases as
Hp, HaS, COp, and CHg. Table 4.4 shows the population distributions
of methanegenic bacteria in trench leachate samples collected from the Maxey
Flats, West Valley, Barnwell, and Sheffield, waste disposal sites. Trench
water samples from these burial sites were collected under anoxic conditions.
A methanogenic culture from trench 195 at Maxey Flats was isolated and the
rate of methane production in 80% Hp - 20% COp and 85% Np - 10% COp -

5% Hp atmospheres was investigated. The results are shown in Table 4.5,
The rates of methane production are shown in Figure 4.2 .

Table 4.4

Populations of Methane Bacteria in Leachate and Water Samp]es(lz)

Collection Date Methanogens
Sample Location month/yr MPN/mlL @

Maxey Flats, KY
Trench 19 5/78
Well UBIA 5/78
West Valley, NY
Trench 3 10/78
Trench 4 10/78
Trench 5 10/78
Trench 8 10/78
Trench 9 10/78
Barnwell, SC
Trench 802 3/79
Trench 6D1 3/79
Trench 25-21D1 3/79
Trench 3D1 3/79
Sheffield, IL
Trench 14A 4/79
Trench 18 4/79
Well 525 4/79

dMPN - Most probable number.
ON.D. - None detected.




Table 4.5

Microbial Production of l4CH4 and CH%T From
Maxey Flats, Trench 19S Leachate 12)

Total Activity

CHg Produced Ci
Sampled nmo 1 T4THa  CH3T

Control

(Formaldehyde treated) 980 0.05 0.03
Inoculated

(Np+COp+H2) 18000 0.59 1.0
Inoculates

(COp + Hp) 68000 12 57.

230 aL of trench leachate in 60-mL bottle.

1 1 ! L 1 1

© Hp+CO;

pmol ME THANE/ml MEDIA

Figure 4.2 Production of methane by mixed methanogenic culture from

synthetic media incubated un?sr 80% Hp + 20% COp and 85%
N2 + 10% CO2 + Hp gas phase. 2)
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Information pertaining to a quantitative assessment of methane bacteria
in leachate at Beatty and Hanford is not available at the present time. The
-oncerns, however, with respect to bacteria in the leachate at these siles
areless in comparison to Barnwell given the arid environment of the western
sites. However, at the present time, information concerning methane bacteria
in Beatty and Hanford leachate is not available for an adequate assessment of
any possible problem.

Studies on the oxidation of tritium by McFarlane et al. indicate a rapid
rate of reaction in nonsterile soils occurring primarily near the soil sur-
face.(13s The rate of oxidation of tritium to tritiated water (HTO) for
leaves and sterilized clay loam showed less than 4% conversion of HT to HTO
after 48 hours. Exposure of unsterilized clay loam to tritium resulted in
greater than 97% conversion of HT to HTO.

The study involved 1500 nCi of tritium reacting with 20 g of soil and
15 mL water inside a flask; results were also obtained in tritiated water for-
mation following exposure of leaves to tritium (see Tables 4.6 and 4.7).

The results of these studies indicate that gaseous tritium waste may

represent a significant source and contribution to tritiated water in the
environment.

Table 4.6

Formation of Tritiated Water in Various SolYtigns Exposed to
1500 nCi of Tritium for 48 h{l3

Sample Type % of Tritium Recovered as HTO

Corn leaf (segment) 1.12
Tabacco leaf (detached) 1.09
Bean leaf (attached)® 0.86
Bean leaf (detached) 1.06
H20 1.98
Ho0 shaking 1.16
Ho0 on filter paper 1.08
HC1 0.4 N 3.32
NaOH 0.5 M 3.05
Humic MaterialC 2.30

0.209
0.38
0.06
0.10
1.24
0.51
0.31
0.30
0.12
0.10

|+l 4+l +l+l+l+l+]|+]l+]+

a+] standard deviation.
bExposure to HT was 8 h.
CExtracted from soil in 0.5 M NaOH.




Table 4.7

Conversion of Tritium to
Tritiated Water in Presence of Soil(l3)

% of Tritium Recovered as HTO

Sample Type After 90 h Exposure
Sterilized clay loam 3.4 + 0.7
Natural clay loam 100.0 + 1.2

4.2 OQOrganics

The behavior of the organics present in burial trenches is, for the most
part, unknown. An attempt should be made tc characterize the organics present
in the trench waters at the burial sites as these may enhance radionuclide
mobility.

Toluene and benzene are known to be constituents of NEN's waste. With
respect to the solubility of these constituents thre are a wide range of val-
ues in the literature for any given product. This wide range is attributed to
the difference in the specific m?thgd of analysis used, as well as on the pur-
ity of the product. Verschueren!lé4 suggests the following classification
for solubilities:

Rating Maximum Solubility
practically insoluble 20 mg/L or less
slightly soluble 20 to 200 mg/L
moderately soluble 200 to 1000 mg/L
highly soluble 1000 to 10000 mg/L
extremely soluble 1000C mg/L or more

The solubility of toluene in water is 515 mg/L at 20°C; the solubility of
benzene in water is 1780 mg/L at 20°C.

The solubility of these organics is an important parameter insofar as a
soluble leachate will tend to be more mobile. Complexation may further en-
hance the mobility of the leachate. Date on the adsorption of organics in
burial trench leachates are lacking. This study is Zn ggreement with a recent
evaluation conducted by General Reserach Corporation(l5) that research is
needed in the areas of complexation and transport mechanisms of organic con-
stituents present at low-level waste disposal sites.
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Research into the behavior of toluene, known to be a component of NEN's
waste in soil is need in order to address possible adverse effects of this
organic to burial site performance.

In a recent publication by Wilson et a1.,(16) the transport of se-
lected organics in unsaturated soil was investigated by passing a feed solu-
tion of water plus organics through a soil column and determining the concen-
tration of the compound in the effluent. Toluene exhibited a low retardation
factor (interstital water velocity/velocity of pollutant was <2) in soil
(average composition: 92% sand; 5.9% silt; 2.1% clay). The presence of this
organic in the burial trench may enhance the mobility or radionuclides present
in the waste.

Toluene is degraded by a variety of soil microorganisms(17) however, in
this study degradation occurred when toluene was applied at a concentration of
0.9 mg/L, but not at 0.2 mg/L (see Table 4,8). The study cautions that bio-
degradation studies may only indicate a potential for degradation and further
cautions extrapolating laboratory results to field situations.

The results of this study reflect the need for additional reserach which
will utilize site-specific soils and site-specific determinations of organic
constituents since the expected degradation may not occur for a given set of
field conditions.

Table 4.8

Behavior of Toluene in Sandy S0i1(16)

Concentration Volatilized Column Effluent Degraded or

Applied not Accounted for
mg/L % of Material Applied

38 + 114 2
66 + 19 13

dMeans + 95% confidence intervals.

4.3 Cesium-137 and Cobalt-60

Data pertaining to waste-soil interactions involving radionuclides pres-
ent in NEN waste for site-specific soils are lacking.

Information supplied by NEN indicates that out of 125,704 curies shipped
for burial in 1980, 99.6% (125,197) was H-3 and 0.3% (425) was C-14 (see
Table 4.9 for 1980 curie breakdown).




Table 4.9
1980 Radwaste Shipments - Isotope Quantities in Curies

Curies Isotopes
125,197.491045 H-3
424,9149592 C-14
0.0111032 Na-22
35.9420174 P-32
12.474972 $-35
0.01102 C1-36
0.05001 Ca-45
0.05253 Sc-46
6.073519 Cr-51
0.0456 Mn-54
0.243325 Fe-55
1.3787446 Co-57
0.001 Cr-57
0.000031 Fe-58
0.0001 Ni-58
0.336208 Co-58
0.0993585 Fe-59
0.012 Mn-59
0.130467 Co-60
0.302101 Ni-63
3.554223 In-65
0. 140005 Ga-67
0.005506 Ge-68
1.212201 Se-75
0.006 Rb- 84
0.029 Sr-85
0.2281 Rb- 86
0.103502 Sr-90
0.02549 Nb-95
0.026 Ir-95
0.123132 Ru-103
0.2151083 Cd-109
0.059 Ag-110m
0.003006 In-111
0.01 Sn-111
0.0506001 Sn-113
0.001 Sn-119
4.040432 1-1¢5
0.0001 St-12%
0.0004202 1-131
0.003135 Ba-132
0.011 Cs-134
5.074537 Cs-137
0.1311069 Ce-141
0.00171 Gd-153
0.00166 Yb-169
0.01 w-181
0.115403 Au-195
0.004 Au-198
0.061 Pb-201
8.546002 n-z01
0.1022359 Ti1-222
0.3151%2 Hg-203
0.03445 Pb-203
0.05% Pb-210
0.00008 An-241

Total Curfes = 125,703.877209
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There is a lack of information on the behavior cf most radionuclides
present in NEN's waste with respect to site-specific soils. Information on Co
and Cs in soil was available and is included below. The inclusion of these
radionuclides reflects the availability of data on their behavior in soil and
not their importance with respect to total contribution to the site.

With respect to particular radionuclides present in NE?'g waste, cesium
sorption to soii is de?rsssed in the presence of detergents 18) and by high
concentrations of Na*.!l Maximum Cs sorption occurs in the pH range of
7 to 9 and is poorly complexed by humic acid (relgﬁ;ve order of complexation:
Ce >Fa >Mn >Co>Ru>>Sr>Cs > I). McFadden states that the low
relative stabilities of Cs chelates tends to negate any direct chelate effect
on the migration of this isotope.

In the ?igs of cobalt complexes can ocggr in both the II and III oxida-
tion states, EDTA is known to mobilize °YCo in burial trench waters at
Dak Ridge Natio?gl Laboratory. Co is also known to compler in reducing soils
gﬁcamino acids. ) Research has shown that approximately 5 to 10% of the

0 was mobilized by naturally occurring organic acids in groundwater and
approximately 90 to 95% mobiliégd by synthetic organics with a molecular
weight of approximately 300. 2

Sorption properties of the soil at the Richland site were not available
for this report. Studies have been conducted for the Hanford site 200 separa-
tion areas. The low-level waste disposal site is located between the 200-West
and 200-East fuel reprocessing areas (see Figure 2.1). On the assumption that
soil properties for these areas would tend to approximate those gnder the
Richland commerical burial facility, information pertaining to 137¢s and

o sorption is inciuded in this report.

The study(23) was conducted in order to relate distribution coeffi-
cients (K4s) values to sodium (Na*), calcium (Ca*¢), and potassium
(K*) concentrations in the soil. Twenty-one Hanford sediment types from the
200 separation areas were included in the study. The results indicate that
cesium sorption was controlled to g greater extent by K*, to a lesser extent
by ga*. and was independent of Ca*¢, Cobalt sorption was controlled by
Ca*c, Figures 4.3, 4.4, and 4.5 illustrate the results obtained in this
study. The sediment used in the analyses indicated in the figures is composed
of 1.92% clay, 8.34% silt, 89.74% sand; cation exchange capacity is
3.6 meg/i00 g; CaCOy is 34 mg/g. The major components of this sediment are
quartz and feldspar for the sand fraction, vermiculite for the silt fraction,
and vermiculite, montmorillonite, and mica for the clay fraction. Tables
4,10 and 4.11 present information on the sample localities and sediment prop-
erties used in this study. The variation in composition with depth and hori-
zontal distance as indicated by these tables suggests that studies similar to
this should be conducted for the soils underlying the commerical burial facil-
ity in order to determine variability and sorption properties. Given the cum-
positional variability mentioned above it is not possible, at this time, to
assess the ability of the soil to retard radionuclides within the area occu-
pied by the commercial burial facility.
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Figure 4.5 1n K4 as a function of equilibrium In Ca*? for
the 35- to 255-ft level of well E17-4 sediment.(23)

Data pertaining to waste-soil interactions involving Beatty soils were
not available at the present time. Waste soil-interaction studies involving
Barnwell soil have been addressed under subtask 1C and will not be repeated
here in the same detail.

Analyses of trench wates samples and flow-through column experimenti ls-
volving Barnwell cores were conducted at Brookhaven National Laboratory. 2
The results indicate relatively high soil permeability at Barnwell. Batch
sorption studies were undertaken using trench water samples from trench 601
and silty sand (Hawthorne formation) obtained from a drill ccre. Characteri-
zation of the silty sand is given in Table 4,12,

Barnwell trench waters were determined to be chemically more oxidized
water regimes in contrast to the anoxic conditions encountered at Maxey Flats
and West Valley. Preliminary results bggsg on Brggkhaven‘s batch sorption ex-
periments indicate slight decreasgs in +34cs and 137Cs concentrations in
solution and a large increase in OCo concentration. The Brookhaven study
‘adicated radionuclide migration was enhanced in the presence of organics
{..9., EDTA). Results indicated a decrease in sorption for 50Co where or-
ganics were added to the soil-water systems.
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Table 4,10

Selected Well Locations and Sodiment nges for
Characterization of 200 Areas(2
Sediment
Well Tank Sediment Interval
Location Crib Farm Designation (ft)
200 East Area
E13-8 8C 1 0 - 40
2 45 - 60
3 165 - 220
4 225 - 265
5 270 - 320
£33-22 BY B 6 0 - 39
BX 7 40 - 80
BY 8 85 - 195
9 195 - 240
E17-4 A5,A10, 10 0- 30
A-36 11 35 - 255
12 260 - 300
Near E28017 A8,A24 Ad
AX
AY
200 West Area
“W22-25 S S 13 0 - 40
SX 14 45 - 65
SY 15 70 - 120
U 16 125 - 145
17 150 - 205
W10-9 T T 18 0 - 40
X 19 45 - 80
TY 20 80 - 185
] 21 190 - 225

dNot selected.
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Table 4.11

Textural Properties, Cation Exchange Capacity (CEC), and
CaC03 Content of Hanford Site Separation Areas Sediments, (23)

Sediment  Clay  Silt Sand >2 mm CEC CaC03
Type x H % ) meq/100 g mg/g
1 1.71 3.57 94,72 13.6 5.2 5
2 1.50 2.20 96.30 2.3 3.5 15
3 2,03 3,20 94.77 1.6 2.4 13
4 2.14 2,33  95.53  26.1 3.8 7
5 1.11 3.50  95.39 0.0 3.1 6
6 4,36 17.96 77.68  29.5 5.4 10
7 2.9 7.64  89.46 7.8 3.0 19
8 1.3 6.90 91.76 6.8 3.5 19
9 3.14 8,85 88.01 41.0 2.7 1
102 --- “-- “-- 10.0 3.6 21
11 1.92 8,34  89.74 3.5 3.6 34
12 3.86 !5.73  80.41 14,2 3.8 8
13 3.49 18.87  8l.12 4.2 5.0 22
14 3.19 17,99 78.02 20.0 3.7 17
15 2.13 10,05  87.82 0.5 3.9 17
16 9.53 43,70  46.77 5.7 2.0 20
17 4,08 18.80 77.12  24.6 4.1 12
18 2.27 38.96  58.77  14.6 5.7 0
19 2,95 10.32  87.48  20.5 6.8 0
20 5.92 40.5 §3.58 2.1 5.4 0
21 7.14 28,46 64,40 12,0 6.9 0

a1 rsufficient sample available to make this analysis.
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Table 4.12

Characterization of Barnwell Silty ?gng Used in
BNL Sorption Experiments 24

Particle size distribution; sand: silt: clay 75:10:15
weight percent bulk sample (avg.)
Surface area, m¢/g 0.3 - 13
Cation exchange capacity, meq/100 g 6.0
(sodium indexing ion)
Organic carbon, weight percent 0.03
Extractable iron, weight percent 0.2 - 0.3
Carbonate content, weight percent 0.0
Mineialogy:
(M) major component quartz (M)
(m) minor component mica (m)
(Tr) trace amounts kaolinite (m)
goethite (Tr;
hematite (Tr

Distributions of tritium with depth in four Barnwell cores are shown in
Figure 4.6. The resurgence of activity at greater depths may be attributed to
earlier accumulations of tritium-bearing water possibly associated with sea-
sonal (periodic) rainfall.

Gamma spectroscopy detected only 80Co occurring in the core from
Trench 2. 5UCo activity vs deptk is shown in Table 4,13,

Conclusions drawn from the information presented above indicate that,

e In the event of release from the waste package tritium migration is
expected to be rapid at all three burial sites;

o In the event of release from the waste package, C-14 migration is
expected, as indicated by the information available from West Valley,
possibly as 14CHq an other l4C-hydrocarbons;

e Enhanced mobility is expected for Co-60 and Cs-137 in the presence of
organics which may not be a part of the NEN waste package, but may be
present in the burial trench Teachate.

e The soluble nature of benzene and toluene is expected to enhance the
mobility of the leachate containing these organics. Data on complexa-
tion involving radionculide constituents is not available for the
three commercial low-level waste burial sites and a quantitative
assessment of the contribution of these organics to radionuclide

transport can not be made at this time.
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Table 4.13
Relative Distribution of 50Co Activity in Barnwell, Trench Core #2(24)

Depth Mean Activit Relative Activity®
(=) TRITe) (CT7c3) By weight By volume

8.76 - 8.8 491.75 1147.22 1.0000 1.0000
8.81 - B8.86 420.64 966,51 0.8554 0.8425%
8.86 - 8.92 410.07 - 922.48 0.8339 0.8041
9.02 - 9.04 114.58 277.69 0.2330 0.2421
9.04 - 9.08 36.00 84,41 0.0732 0.0736
9.09 - 9,14 17.71 41.38 0.0360 0.0361
9.20 - 9.2%5 1.791 4,45 0.0036 0.0039
9.25 - 5,30 2.38 5.34 0.0048 0.0046
9.30 - 9.35
9.45 - 9.8 1.33 3.05 0,.0027 0.0027
9.49 - 9.52 1.96 3.93 v.0040 0.0034
9.52 - 9.56
9.56 - 9.60 3.418 8./% 0.0070 0.0077
9.70 - 3.74
9.74 - 9,78 4,25 10.52 0.0086 0.0092
9.78 - 9.83 5.63 14,45 0.0114 0.01256
9.83 - 9.91
9.91 - 9.9
9.9 - 10.01 .49 6.80 0.0051 0.0059
10,01 - 10,03 4,53 R 0,0092 ———
10,11 - 10.16 11.35 25.61 0.0231 0.0223
10,16 - 10,22 12,03 30,51 0.0245 0.0266
10,22 - 10,29 12.39 28.20 0.02%2 0.0246
10.36 - 10.41 4,134 7.786 0.0084 0.0068
10.41 - 10.46 3.260 7.954 0.0066 0.0069
10,46 - 10,52 2.127 3.877 0.0043 0.0034
10.52 - 10,67 0.861 1.437 0.0018 0.0013
10.67 - 10,72 .
10.72 - 10.77
10,77 - 10,82
10.92 - 10.97
10,97 - 11,02 0.1070 0.1926 0.0002 0,0002
11,02 - 11,12 0.1539 N.3327 0.0003 0.0003
11,12 - 11,18 0.1389 0.2685 0.0003 0,0002

11.28 - 11.34 0.0884 0.1:96 9.0002 0.0001
11,34 - 11,40

11.59 - 11.67 0.2589 0.5028 0.000% 0.0004
11.67 - 11,74 0.0677 0.1056 0.0001 0.0001
11.74 - 11.79 nS.D N, N.S. N.S.
lln" - ll‘“ 'os. .'s. .-S. '.so

2pctivity expressed relative to the activity of the uppermost
segment in the core.

bx.S. = no significant activity detected.

27



5. ENVIRONMENTAL MONITORING AT RICHLAND

Informatiun pertaining to environmental monitoring for the USE site was
obtained in part from secticn 9, “Environmental Monitoring" of USE's Radio-
logical Controls and Safety for Burial Sites Manual. The complete manual was
not made available to BNL.

The aims of USE's environmental monitoring program were stated as foliows
(Section 9.1, page 74 of USE's "Environmental Monitoring Program"):

“1. Evaluate potential exposure pathways to any local (within approxima-
tely a 5 kilometer radius) population centers or individual
habitations.

2. Through the measurement of radioactivity in the environment establish
statistically significant trends in the environmental radioactivity
profile.

3. Evaluate the impact on individuals or populations residing Tocal to
the burial site from the radiation exposure contribution, if any,
which occurs as a result of burial site operations.”

With the exception of a class of radionuciides for which specific
radioisotopic analysis is performed (based on toxicity and incluaing
Cesium-137, Strontium-90, lodine-131, Radium-226, and Plutonium-239), moni-
toring involves gross radioactivity measurements. Should the gross measure-
ments exhibit some statistically significant increase abcve pre-established
“action levels" this would result in specific radionuclide analysis for that
sample to determine the cause of the increase. Action levels for beta analy-
sis (liquid samples) are in the range of 60 to 100 picocuries per liter
(depending on background); for alpha the range may vary from 30 to 60 pico-
curies per liter,

Tritium is a special case for which specific radioisotopic analysis is
conducted on a routine basis. Action levels for tritium are recommended at
levels twice the general background for the area or 2000 picocuries per liter
to insure early detection. Vapor phase migration involving tritium is
addressed by sampling soil moisture from monitoring wells.

USE's “"Richland Environmental Air Monitoring Program," Procedure No.
RW-003, and "Richland Environmental Monitoring Program," Procedure No. RW-006,
are included as Appendix C and D of this report. More current revisions of
these procedures were not made available to the authors at this time,

Radionuclide monitoring and reporting procedures at Richland appear to be
thorough and capable of providing an adequate assessment of site performance.
Emphasis should be given to the identification of nonradiological constituents
at this site. Given the presence of organics in NEN's waste, some attempt
should be made to determine the state of such agents in Richland trench
waters.
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6. ENVIRONMENTAL MONITORING AT BEATTY

The Beatty site lacks a documented operation history of monitoring which
would permit an adequate assessment of site performance.

The thoroughness of documentation and conditions stipulated for the
Richland site is lacking for Beatty. Richland's license conditions 46, 47,
48, and accompanying Appendix A (see Appendix A of this report) provide de-
tailed discussion on Richland's environmental monitoring program. These pro-
cedures are also part of USE's burial site manual for Richland. An attempt
should be made for a more uniform procedural approach to operations for both
USE sites.

Currently monitoring involves on-site and off-site well water analysis on
a monthly basis and off-site ground water or a semi-annual basis. Quarterly
assays are conducted in soil and vegetation samples at off-site locations. A
continuous air monitor is operating at the site. There is ng information
available on vapour phase tritium migration at this site.(4) This could be
rec%ified by establishing a program of soil .oisture sampling from monitoring
wells.

Given the lack of data from previous years of operation, an assessment of
performance for the Beatty site is not possible at the present time. USE has
the technical experience acquired from its Richland operations toc develop a
more comprehensive monitoring program for the Beatty site.
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7.  SUMMARY AND RECOMMENDATIONS

The presence of organics in NEN's waste is cause for concern given the
absence of any information on their behavior in soil. These concerns are
compounded given the fragile nature of the waste package which involves a
glass bulb container for tritium gas and organics. NEN is presently
considering alternative packaging components to prevent or reduce the
probability of the glass container breaking either in transit or at the burial
ground. The current waste package, as described in the report for subtask 2A,
is viewed as detrimental to burial site performance since breakage of the
glass container would enhance radionuclide and organic constituent release to
the environment. Breakage of the glass bulb containing tritium gas would have
similar adverse effects for the performance of the site. NEN is currently
pursuing tritium gas recycling which, if successful, would greatly reduce or
eliminate this problem.

With respect to the burial sites currently receiving NEN wastes, the
following points require clarification prior to any final assessment of the
overall performance of the site:

e No long-term documentation is available on the operational history
for the Beatty site. The limited information available does not
allow for an adequate assessment of site performance or of possible
impact to the site by NEN's waste.

¢ No site operations manual for Beatty, such as that compiled by USE
for the Richland site, is available at the present time. The avail-
ability of such a document would enhance site operating performance
by providing a standard reference of procedures for site personnel.

e Some compatibility of operating procedures and documentation between
the Richland and Beatty sites should be attempted. The operating
history of the Richland site should be reviewed for the purposes of
contributing useful information towards the management of the Beatty
site.

e A site buffer zone of only 3 meters at Beatty is cause for concern in
the event that corrective actions are required at some future time
and should be increased. The proposed 10 CFR Part 61 section 61.5228
specified at least 100 feet (approximately 30 ia) of buffer zone main-
tained between the waste disposal units and the site boundary. An
extension of the buffer zone becomes all the more important given the
highly mobile nature of tritium in NEN's waste.

@ Waste-soil interactions have not been adequately investigated at the
three commercial low-level radioactive waste burial sites. Emphasis
has been given to high-level waste streams at Hanford with the acti-
nides predominating waste-soil interaction studies. Research should
focus on generator-specific waste streams with site-specific soil
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samples. To date, research has focused on investigative and correc-
tive studies at the closed sites (such as Sheffield and West Valley)
with the exception of Barnwell (see(zggtask 1C). Studies conducted

at Los Alamos Scientific Laboratory included the collection of
soil samples from Beatty and mention plans to obtain samples from
Hanford. No data is currently available on the analytical results of
this study.

The behavior of the organics present in NEN waste, specifically ben-
zene and toluene, at all three burial sites should be investigated
for possible adverse effects associated with increasing radionuclide
mobility.

With respect to monitoring, procedures outlined in Richland's burial
site manual and those accompanying their license for the State of
Washington appear adequate from the standpoint of radionuclide migra-
tion from NEN waste. Given the meager information available for
Beatty with respect to both waste-soil interactions and past moni-
toring history, an assessment of the adequacy of the site's monitor-
ing practices is not possible.
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Anendment No. 13 in accordance
with letters dated June 20, 1980,
and July 23, 1980.

Page | oL 28 . Pages

RADIOACTIVE MATERIALS LICENSE

Pummnththdn:EwgMWMMMRCWMS&M&&MuionCaouolRe‘uhtions.Titkm
WAL Mhdhuuummudnmmmmmwthcliwaucdaipmdhbv.nlicmish«ebyiuud
surhorizing such licensce to transfer, receive, possess snd use the radicactive m&s) d-i;nua_d below; and © use such
radiosgtive materials for the purpose(s) sad at the place(s) designated below. This license is subject to all applicable rules
mmmmumwemwd&aduﬂﬂwxhs«vm

Licensee
| Neme  Nuclear Engineering Company, Inc.
9200 Shelbyville Road, Suite 526
P.0. Box 7246
1. Address

Louisville, Kentucky 40207

- -

) Licemsgqumin 9.2 s amended in its

gntirety to read as follows:
4. Expirstion dace

5. Reference number

6 Radwoactive Matenals
(element snd mass number)

Any radfcactive material

except source material as
fn B and special nuclear

material.

ce material

A.

7. Chemical sand/or physical form

Ory packaged radiocactive
waste except as otherwise
authorized in the license

Dry packaged radioactive
waste except as otherwise
authorized in the license

8 Maximum quanticy licensee may
POsiess st any one tune

A. 60,000 Curies

B. 36,000 kilograms

CONDITIONS

9 Authonized use. (Unless ocherwise specified, the surhorued place of use is the licensee's address stated in ltera 2 above.)

4+ B Radioactive material may be received, transferred, stored, repackaged, and
disposed of at a land burial site located in southeast corner of Section 9,

Township 12 North, Range 26E, W.M.

Benton County Washington and operated

Dy Nuclear Engineering Company, Inc., Route .4 - USDOE Hanford Reservation,
P.0. Box 638, Richland, Washington 99352, referred to hereinafier as the

*Richland Site."

REC.
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10. Jperations at the site shall be conducted by, or under the supervision of, Vernon D.
“Apple, Site Manager; Robart E. Phalen, Site Assistant Manager; Floyd A. Dickson, Site
Radiological Control and Safety Officer; and other fnaividuals designated by the
licensee's Site Radiological Control Officer upon ccmpletion of the licensee's
training program. The licensee shall notify the Washington State Depaitment of
Social and Health Services (hereinafter referred to as the Department), in writing
within 30 days, regarding the appointment of a new site manager or radiological
control officer.

A1l new permanent Nuclear Engineering Company (NECo) employees must satisfactorily
complete, within three months or less, the licensee's training program as described
in Chapter 7 of the licensee's Radiological Controls Manual and letter of October 16,
1979.

The transportation of radicactive material within Washington State by the licensee
shall be in accordance with Washington State Rules and Regulations for Radiation
Protection, Chapter 402-19-500, “Preparation of Radioactive Material for Transport."

Radioactive materials authorized by this license are to be received at the site in \..'
shipping containers wnich have been authorized by the U.S. Department of Transporta-

tion (DOT) and U.S. Nuclear Regulatory Commission (NRC), and the use of which

the Department has not restricted by this license.

Changes, Tests, and Experiments:

a) The licensee may, upon notification to the Department but without prior Depart-
mental approval, and subject to the provisions of subparagraph (b) below:

1) Make changes in the disposal facility described in the application;
1) Make minor changes in the procedures described in the “Radiological Control.
and Safety For Burial Sites Manual“ (Radiological Controls Manual) and
“Site Operations Manual for Low-Level Radicactive Waste Disposal At Richland,
Washington." (Site Operations Manual). .
fii) Conduct tests or experiments not described in the application.
b) Prior Department approval is required if the proposed change, test, or experiment:

1) Involves a change in a license condition other than Condition No.
14(a)(11).
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11) Involves a reduction in_the licensee's record keeping and reperting require- .
ments: !

111) Increases the potential for release of radiocactive material to unrestricted
areas or otherwise causes a potential decrease in the protection of the
health and safety of individuals in unrestricted areas, now or in the future;

or

iv) Increases the potential for radiological exposure to site personnel, or
otherwise causes a potential decrease in operational safety.

¢) The licensee shall maintain a record of changes in the disposal facility and of
changes in procedures made pursuant to this condition. Records of tests and
experiments carried out pursuant to subparagraph (a) of this condition shall also
be maintained. These records shall include safety evaluations which provide the
basis for the determination that the changes, tests, or experiments do not
involve conditions described in subparagraph (b) above. The licensee shall

furnish the Department, within 30 days following the changes, tests, or experiments,

a report containing a description of such changes, tests, or experiments, -
including a summary of the safety evaluation of each.

A monthly site receipt and burial activities report shall be submitted by the licensee,
no later thdn the 10th day of the following month, to the Supervisor, Radiocactive
Materials Unit, DSHS - Health Services Divisfon, M.S. LD-11, Olympia, Washington

98504. The report shall include but not be limited to the following information:
4. name and address of the shipper;

. radionuclides and activity of each radionuclide in millicuries;

Cs type)and physical form of the waste (e.g., solidified liquids, compressed paper,
etc.);

d. chemical form of the waste and solidification agent;

e. grams and total volume of special nuclear materia] as received under NRC license
no. 16-19204-01; and

f. mass (in kilograms) and volume of source material received.
Upon the adoption by the Department of a State of Washington Radicactive Materials
Shipment Record (RSR) form, the licensee shall furnish copies of all RSR forms

received during the monthly period covered in the report as an attachment to the
monthly site receipt and burial activities report.
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17. The licensee shall maintain all records pertinent to the receipt and burial of
radioactive material at the Richland site unless zuthorization has been given
by the Department to transfer or dispose of the ~¢ :ords.

18. The licensee's corporate management audit program, described in Section 2.1.3.
of the Site Operations Manual, <hall be expanded to require comprehensive manage-
=snt audits of those site activities and requiremants of the license which are not
specifically listed in Section 4.0 of the Raciological Controls Manua! and assi?ned
therebv to the Chief Radiological Control and Safety Officer. These audits shall
incluge, but not be limited to, audits of trench filling methods and inspection of
chipping records, certifications, and incoming packages and containers. Comprehen-
sive management audits will be made at least once in each calendar quarter and
wiil include a direct observation of receipt, inspection, and burial of waste
materials over a two work-day period. In addition, at least one unannounced site
‘nspection shall be conducted by management every six (6) months. Audi® information,
inspection findings and corrective measures shall be documented.

i-, The corporate management audits described above shall be made by an individual, or by
'ndividuals, other than the official designated as the corporate Chief Radiological
Zantrol and Safety Officer.

2. The site manager shall conduct and document a weekly inspection of the operating
checklists and conduct a random sampling of supporting documents to verify that
they are being completed properly.

WASTE TREATMENT, HANOLING AND PACKAGING CONDITIONS

Inless otherwise specifically authorized by the Department, the licensee is not
suthorized to open any package containing radioactive material at the facility,
exceot for the following:

~Na

(a) For purposes of repairing, repackaging, or overpacking leaking containers
or containers damaged in transport in the event the matrial is to be
disposed of, or returned to the generator if required for the protection
of the health and safety of the employees.

(n) For purposes of inspection in the presence of a state inspector for com-
pliance with the Washington rules and regulations for radiation protection
and conditions of this license;
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#{c) For purposes of returning outer shipping containers; and
(d) For purposes of retrieving shipping documents.

22. If wastes contain beth toxic chemicals (including pathogenic or infectious materials)
and radioactive materials, the hazard of each shall be evaluated independently. If
the chemical hazard exceeds the radiological hazard, the waste shall not be buried
at the licensee's Richland site, except as specifically approved by the Department.
Records of the hazard evaluation of such wastes shall be kept for inspection by
the Department.

23. The licensee shall not store any package containing radioactive material or source
material above ground at the Richland site for a period greater than six months
from the date of receipt of the package. Above ground storage shall not exceed
10,000 Curies of radioactive material, excluding source material, unless specific
approval by the Department has been granted. Possession of larger gquantities (not
to exceed the limits specified in license condition 8A and 88) above ground for
less than three work days does not constitute storage.

24~ Except as provided in condition 25, the licensee shall not receive waste contain-
ing transuranic elements. However, waste containing less than 10 nanocuries total
transuranic nuclides per gram of waste is acceptable provided transuranic nuclides
are essentially evenly distributed within a homogeneous waste form. This license
condition does not authorize receipt or burial of components or equipment contami-
nated with transuranic nuclides.

25. Household smoke detectors containing Americium 241 foils which may exceed the
transuranic limit of 10 nanocuries per gram of material may be accepted for
disposal provided the entire detector is disposed of.

26. After December 31 1980, radiocactive waste containing more than one (1) percent oil
by volume shall be either solidified as specified in 27(a), or absorbed with a
quantity of absorbent material capable of absorbing twice the total volume of ofl
to be absorbed. The waste container shall be restricted to a metal container
meeting DOT 7A performance specification and having a heavy duty closure device
(examples of containers meeting this specification are listed in Appendix D) and it
shall be lined with a minimum 4 mil plastic liner which shall be sealed. Only
absorbents approved by the Department shall be used.

27. The licensee shall not receive packaged radioactive waste at the site unless pack-
aging is in accordance with applicable NRC, DOT, and State regulations, and the
conditions of this license, including the following:
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fa) Unless specified in this license, the licensee shall not receive any
l1iquids which have not been absorbed or solidified. Solidified radioactive
waste shall be certified by the generator to have no detectable free
standing liquids. No detectable free standing liquid shall be defined as
less than 1% liquid by volume until December 3, 1980. Effective January
1, 1981, no detectable free standing liquid shal] be defined as trace
quantities (not more than 0.5% or one gallon per container, whichever is
less). Absorbed liquids shall be certified to be absorbed, according to
DOT regulations, in enough absorbent material to absorb at least twice
the volume of radiocactive liquid contents. Only absorbents approved by the

Department shall be used.

‘d) Until December 31, 1982, liquid scintillation vials and fluids, and other
organics with similar chemical properties, may be received and buried at
the site providing the scintillation materials are packaged in sufficient
absorbent material to absorb twice the total volume of liquid in the
package. Materials treated for moisture resistance shall not be used.
Waste containers shall be restricted to metal containers meeting DOT 7A
performance specification and having a heavy duty closure device (see \.l'
Appendix D) and shall be lined with a minimum 4 mil plastic liner. Cuiy
absorbents approved by the Department shall be used.

(c) Radioactive materials in individual units or vials, not to exceed 50
milliliters, used for clinical or laboratory testing, may be received in
metal containers meeting DOT 7A performance specification and having a
heavy duty closure device (see Apperdix D) lined with a minimum 4 mil
plastic liner and buried at the site until December 31, 1982, provided
the materials are layered in sufficient absorbent matérial to absord
twice the total volume of the liquid in the containers. Only absorbents
approved by the Department shall be used.

(d) Biological (excluding animal carcasses) pathogenic, or infectious material
or equipment (e.g. syringes, test tubes, capillary tubes) used to handle
such materfal, shall be treated so that the material, if non-radicactive,
could have been disposed of at a sanitary land fill. The waste container
shall be res ricted to a DOT 17H specification container and it shall be
lined with a minimum 4 mil plastic liner which shall be sealed. The waste
container shall be placed in a metal container meeting DOT 7A performance
specifications with a heavy duty closure (see Appendix D) and having a
capacity at least 40X greater than the inner container. The inner container
shall be completely surrounded by an abosrbent. Only absorbents approved by
the Department shall be allowed.
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(e) Liquids and wet sludges (e.9- evaporator pottoms, concantrates, f1iiter media)
wnich have been solidified with one of the soligification media specified below,
and meet the requirements of Condition 27(a) ef this license, may pe received.

Acceptable solidification media are:

"

i) Dow media
ii) Cement
. L) Urea-formaldehyde
iv) Asphalt
y) Delaware custom media

vi) Other solidification media and processes which have been
reviewed and approved by NRC and/or the Department.

(f) Waste packages must be without significant package deformation, loss or disper=-
cal of the package contents, or an increase in the maximum radiation levels
recordéd or calculated at the external surface of the package. Except for
overpacks which are removed prior toO purial, cardboard, fiberboard, and paper

pack ages are prohibited. All wooden boxes shall be banded with metal bands.
Void spaces within the packing container should be minimized.

(g) No pyrophor ic or chemically explosive radioactive material that might react
violently with water or moisture shall be accepted for disposal at the site
without prior approval by the Department.

(n) Animal carcasses containing, OF contained in, radioactive materials shall be
packaged in accordance with “he following minimal requirements: the biological
material shall be layered with apsorbent and lime and placed in 2 metal con-
tainer meeting DOT 7A performance specification and having a heavy duty closure

device (see Appendix D). The inner container shall be sealed and placed in a
metal container meet ing 00T 7A performance specification with a heavy

duty closure device (see Appendix D) and having a capacity at least 40%
greater than the inner container. The inner container shall be completely
surrounded by addit ional absorbent material and the outer container must be
sealed. Diatomaceous earth or other absorbent materials as approved by the
Department shall be used.
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®(1) After September 1, 1981 a refrigerated van shall be used to ship animal
carcasses if the transit time will axceed 48 hours from the time the bio-
logical animal carcasses are first removed from cold storage until arrival at

the disposal site.

(§) lon exchange resins and filter media may be received in a dewatered form for
transportation and subsequent burial until June 30, 1981 and shall contain no
detectable free standing liquids. After June 30, 1981, resins and rilter
media containing ~adioactive material having a total specific activity of 1
uCi/cc or greater of materials with half-lives greater than 5 years must be

stablized by solidification.
The licensee may bury radicactive gases, pfovided the following criteria are met:
(a) Burial containers must be approved by the U.S. Department of Transportation.
(b) Internal pressure of containers may not exceed 1.5 atmospheres.
(c) Total activity in each container shall not exceed 100 curies. : \.l’

(d) Containers must be buried in an upright position with a minimum space of ten
(10) feet between each container.

RECEIPT, ACCEPTANCE AND INSPECTION CONDITIONS

Waste shipments shall not be accepted at the site unless accompanied by the properly
executed shipment records, certifications and permits reguired by state and federal
laws and regulations, including a Washington State Patrol cr Washington State
Utilities and Transportation Commission vehicle inspection certificate, or a

visible Washington State 90 day vehicle inspection seal.

The licensee shall ensure that each radiation shipment record (RSR) used to
describe a radicactive material waste shipment be accompanied by certification,
proper |y executed by a representative of the shipper/generator of the waste, in
accordance with the requirements of executive order 79-09 issued on Nocvember 19,
1979, signed hy Dixy Lee Ray, Governor of the State of Washington.

Surveys of incoming vehicles shall be conducted in accordance with conditions
set forth in Appendix B of th's license. Surveys also shall be conducted during

off-loading and handling operations to assess radiation and contamination levels
and to identify problem situations. Vehicles shall be surveyed before release
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to determine compliance with DOT, NRC, and license requirements. Maximum radia-
tion levels detected in all surveys shall be documented and records maintained
for inspection. The requirements set forth in Appendix B are intended to dafine
minimum requirements and are not meant to 1imit survey activities.

The licensee shall maintain the capability for safely opening and inspecting the
contents of waste packages received at the site, and overpacking damaged or leak-
ing waste packages as required for disposal or return to shipper.

In the event that significant package deformation, loss or dispersal of package
contents, or packages with maximum radiation levels in excess of DOT, NRC or
State requlations are cbserved during waste receipt or an unloading operation,
that operation shall be terminated. Appropriate safety measures as outlined in
the Site Operations Manual or the Radiation Control Manual shall be instituted
followed by notification to the department of the incident and a description

of the problem areas. .

The customer shipping the waste shall be advised of the situation and given 24
hours to send a representative to inspect the shipment. After 24 hours, or if an
inspection 1s waived by the customer, and with approval of the Department, the
shipment in violation shall be either off-loaded from transport vehicles and
overpacked prior to disposal, or be returned to the shipper, provided that return
of the shipment would not be in violation of DOT regulations. Shipments in vio-
lation of placarding, labeling or bracing requirements shall be off-loaded and
disposed of. Future receipt of waste at the site from shippers in violation may
be prohibited until corrective actions satisfactory to the Department and NRC have
been taken. :
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SITE OPERATIONS CONDITIONS

Wastes containing chelating agents in packages with amounts greater than 1% of
package volume shall be segregated from other wastes, stor~d separately,

and be disposed of either in separate trenches or in specifically segregated
areas within an existing trench, and isolated from other wastes with 10 feet

of soil.

Open burial trenches, until filled and capped, shall be surrounded by a
chain link fence, eight feet high, and topped with barbed wire. Those
trenches which have been filled and capped may be surrounded by a barbed
wire fence. Filled and capped burial trenches shall be completely
covered with at least six inches of large gravel and rock which shall
extend at least ten feet beyond the edges of the trench. After capping,
trenches shall be marked with a monument inscribed with the following
informat ion: !

Total activity of radicactive material, in Curies, excluding source
and special nuclear materials; total amount of source material in
kilograms; and total amount of special nuclear material, in grams,
in the trench;

Trench ‘humber
Date of filling and capping the trench; and
Volume of waste in the trench.

The licensee shall conduct operations in a manner which will minimize
dispersal of excavated material and erosion of the filled and capped
trenches by wind.

Excluding trenches | through 6, a minimum of eight feet of earth
(compacted where possible) shall separate the radioactive wastes and
the natural grade level of the trench opening. After final grading,
the top of the trench shall be maintained at the natural grade level
of the land prior to excavation.

A permanent record of the boundaries of each trench or other waste
disposal area shall be kept. Boundaries of each future trench or disposal
area shall be fixed by engineering surveys and reference made to a bench
mark to be established by the licensee so that the boundaries can be.
accurately located at a later date.
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in excess of 10 R/hr. but less than 100 R/hour at any package surface, must
be placed at a minimum depth of 20 feet below the natural grade level of the

surface sha
between the
received fo

other conditions are met.
approval may be granted by te

hours.

land. Wastes with radiation readings in excess of 100 R/hcur on the pachage

11 be placed at a minimum depth of 30 feet. The intervening space
top of the waste and the surface may be filled with other waste
r disposal provided that the requiienents of this Condition and

40. Licensee personnel shall wear protecti

gloves) at
licensee sh
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(a) One continuous air sampler tg be used in the area in which the disposal
operations are taking place. In addition a sampler shall be available as
required for collecting fodine vapors. Potentially contaminated air is to
be sampled and air sample filters analyzed in accordance with site operating

procedures.

(b) One continuous air sampler to be used during any waste package content
inspection or overpacking operation for the purpose of assessing airborne
concentration levels and identifying the need for respiratory equipment at the
location where the operations are being conducted. As required, air sampling
media shall be capable of collecting fodine vapor.

" {¢) At least two survey meters for measuring low levels of beta-gamma radiation

shall be available at the site. At least one meter must be in use in the
area in which receipt, handling and disposal operations are being conducted;

(d) At least two survey meters capable of measuring high levels of radiation
shall be available at the site. At least one meter must be in use in the
area in which the receipt, handling or disposal operations are being conducted
when potential radiation levels require che use of such an {nstrument. ¥ ‘."

(e) At least two survey meters capable of measuring alpha radiation shall be
available at the site. At least cne meter must be in use in an operations
area in which alpha contamination could be present.

(f) On or before December 31, 1980, one operational liquid scintillation
counter for analysis of smear samples shall be available at the site.

ENVIRONMENTAL MONITORING AND SURVEILLANCE CONDITIONS

The licensee shall conduct an environmental monitoring program capable of detecting
the potential contribution of radicactive material from the site to the environment.
At a minimum, the program shall include collection of samples and analysis at
frequencies 1isted in Section I of Appendix A to this license. Results of the-
samp}e analyses shall be forwarded to the Department within 30 days of receipt by
the licensee.

In the event that action levels for gross radfoactivity or individual radionuclide
concentrations are exceeded in samples collected and analyzed in accordance with

Condition 44, the licensee shall notify the NECO Chief Radiaticn Control Officer .

and the Department within 48 hours. In addition, the 1icensee shall implement

Section 9.7 of the Radiological Controls Manual. The licensee shall submit a

written report as directed by the Department. Specific contingency actions may

be directed by the Department. ‘

POR THE STATE DEPARTMENT OF SOCIAL AND HEALTH SERVICES
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46. The licensee shall conduct a site and personnel surveillance program to maintain
contamination of skin, personal clothing, protective clothing, items for uncondi-
tional release, sole use vehicles, equipment, and site areas to levels as low as
Teasonably achievable. Contamination limits must be within those specified in
Section 11, of Appendix A, of this license. The licensee shall perform at least
the minimum site radiological surveys listed in Section III, Appendix A, to deter-
mine compliance with the specified contamination limits. The results of the site
survey shall be recorded on forms suitable for NECO management audits and state
inspection. If decontamination operations are required to meet the limits of
Section II, Appendix A, the survey record shall state the readings observed both
prior to and after decontamination operations are complete. In addition, the
licensee shall conduct at least the minimum parsonnel surveys listed in Section
1V, Appendix A.

47. The licensee shall provide, at a minimum, a quarterly site inspection program
and a site maintenanca program to verify proper maintenance and upkeep of all
fences, filled and rapped trenches, caisscns and all disposal areas. Records
of inspections and any maintenance performed shall be maintained and submitted
with the stabiliza.ion plan for final site closure. The records are to
include, but not be limited to:

= (a) The date of the inspection.
(b) The name of the inspector.

(c) Identification of fences, trenches, caissons or other disposal areas which
have been inspected.

(d) Identification and location (marked on a scaled map of the site) of fences,
caissons, trenches, or other disposal areas needing repair. (For example,
trenches needing repair would be those exhibiting erosion, shrinkage,
subsidence, settling, cracking, gullying, or lcss or thinning cf the gravel
cap.) Maintenance of fences shall include, but not be Timited to clearing
away tumbleweeds and/or drifting sand.

(e) A graphic description of'the condition requiring repair. (For example,
detail? such as the size and extent of cracks or the depth of any sunken
areas.

(f) A description of the repairs made to the fence, trench, caisson, or disposal
area (including a 1ist of time and materials required to make the repairs).

48. In acdition to the environmental monitoring program discussed in Condition 45,

the licensee shall place passive monitoring devices (e.g., film badges, TLD's) at
the boundaries of restricted areas. These monitering devices shall be replaced and
analyzed on a monthly basis. The results of the analyses shall be recorded on a
form suitable for inspection by the Department.

POR THZ STATE DEPARTMENT OF SOCIAL AND HEALTH SERVICES
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SITE CLOSURE AND STABILIZATICN CONDITIONS

43. As material buried may not be transferred by abandonment or otherwise, in the
absence of specific Department authorization, the expiration date on this license
zpplies only to the above ground activities and to the authority to bury radioactive
wastes at the licensee's Richland site. All requirements for environmental moni-
toring, site inspection and maintenance, and site security continue whether or not

wastes are being buried.

50. The site closure and stabilization of the licensee's facility at the Richland
site shall be accomplished in accordance with a site closure and stabilization
plan prepared by the licensee and approved by the department. The site
closure and stabilization plan shall be prepared in accordance with Depart-
ment's performance objectives cutlined in Appendix C, “Position-Low-Level
Waste Burial Ground Site Closure and Stabilization," dated May 17, 1979, as
revised, November 26, 1979. .

51. By May 31, 1980, a preliminary plan for preparation of the licensee's Richland
site far transfer to another person who would only passively hold the site shall t‘il‘
be submitted for review. The plan shall be consistent with Conditions 49 and 50 v
and shall include demonstration that funds are being set aside or that other
measures being taken are adequate to finance the site closure plan. The plan
shall also.include preliminary estimates of costs, environmental impacts, data
needs, personnel needs, material and equipment needs, planned documentation and
quality assurance, and a detailed plan for trench locations and elevations,
expected capacities, planned surface contours, and buffer zones.

52. By November 30, 1980, a reassessment of current operating practices at the
licensee's Richland site shall be submitted. The reassessment shall consider the
cbjectives of the site plan specified in the preceding paragraph and any changes
in operations at the site which would enhance implementation of the plan.

£3. After January 31, 1982 the licensee shall submit an update of the plan and
operational assessment required in Conditions 49, 50, 51, and 52 for the
Richland site every five years, or at time of application for license renewal.

£1 POR THE STATE DEPAATMENT OF SOCIAL AND HEALTH SERVICES
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APPENDIX A: ENVIRONMENTAL MONITORING AND SITE SURVEILLANCE

1. Environmental Monitoring Program

Samples

aqueous

soil
(split with DSHS at
minimum one quarter
of each year**)

vegetation
split with DSHS at
minimum one quarter
of each year**)

vegetation, if present

TLD's
(Split with DSHS**)

TLD's

*wells routinely sampled are iden

Activity
Location Detected
5 off-site wells* as reported
by U.S. DOE
4 site corners . alpha spectrum
gamma spectrum
gross alpna
gross teta
4 site corners alpha spectrum

gamma spectrum
gross alpha
a gross beta

filled and capped gamma spectrum
trenches . gross beta
alpha spectrum

4 site corners mR

Frequency

. Quarterly or as

performed by
UoSo DOE

quarterly

quarterly

at least annually,
each trench

quarterly

] at site perimeter in prevailing wind direction
from operating trench and at closest point to burial

operations being conducted.

699-32-62; 699-33-56; 699-34-51; and 699-36-618.

»+ Department of Social and Health Services (DSHS) shall
specify the quarterly samples that are to be split.

tified by the following numbers: 699-31-538;

POR THE STATE DEPARTMENT OF SOCIAL AND HEALTH SERVICES
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11. Operational Contamination Limits

={a) Skin and personal clothing:
No detectable alpha or b'cta-gma activity
(b) Protective clothing:
No detectable alpha activity
1000 dpm beta-gamma activity
(¢) All items for unconditional release (e.g., waste transport vehicles):
Fixed contamination:
0.1 mrem/hr on any accessible surface
Removable contamination:

- 220 dpm/100 cmé beta-gamma
22 dom/100 alpha

(d) Sole.usc vehicles:
Fixed. contaminat ion:
0.5 mrem/hr at any accessible surface
Removable contamination:

2200 dpm/100 cp¢ beta-gamma
220 dpm/100 cmé alpha

(e) All site areas, facilities, equipment, or tools outside restricted
(radiation controlled) areas:* ‘e

Fixed contamination:
0.1 mrem/hr
Removable contamination:

220 dpm/100 cqpé beta-gamma
22 dpm/100 cmé alpha

*Un.o11 June 30, 1980, decontamination operations may be conducted outside of
the licensee's restricted area. POR THE STATE DEPARTMENT OF . p—
54
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- (f) All site areas, facilities, equipment, or tools inside restricted
- (radiation controlled) areas:

Fixed contamination:
0.5 mrem/hr
Removable contamination:

1000 dpm/100 cp* beta-gamma
220 dpm/100 cm® alpha

111. ' Site Surveillance Program

: Inspection Frequencies

Removable Fixed

Location Contamination Radioactivity :

radiation controlled daily weekly

facilities or buildings

operational_trench NA daily

normal traffic areas outside NA week ly

operational trench area

site equipment week |y weekly

non-radfation controlled monthly monthly

facilities or buildings :

waste transport vehicles arrival/ arrival/departure
departure

IV. Personnel Surveillance Program

Removable Fixed

Location Contamination Radioactivity

skin and personnel clothing NA - departure from site

protective clothing, feet, NA departure from radia-

and hands tion controlled area '

FOR THE STATE DEPARTMENT OF SOCIAL AND HEALTH SERVICES
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- Removable Fixed
“Location Contamination Radfoactivity
urine samples tc be analyzed N/A quarterly and following

major spills and decontamina-
tion operations for those
invelved.

for H-3 and C-14.

(With a sensitivity greater than 10-3 microcuries per ml of urine for each
isotope.)

thyroid monitoring for iodine NA monthly for all operations
fsotopes* personnel

(With a sensitivity greater than 50 nanocuries of 1-125 per person.)

udy of thyroid depositions wiil be performed by the licensee and a report

ot {indings shall be submitted to the department each quarter. February of
1980 shall be established as the beginning month for the study with the first
quarterly report due on or before April 10, 198J.

W .

FOR THE STATE DEPARTMENT OF SOCIAL AND HEALTH SERVICES
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APPENDIX B: VEHICLE SURVEYS

Arrival Surveys:

Radiation levels shall be determined by monitoring all sides and the bottom.of the trans-
port vehicle at the vehicle surface, at six feet from the sides of the vehicle, and at
the driver's position in the cab. Smears to ~heck for the presence of removable contami-
nation shall be taken at areas where contamination is most likely to occur, inciuding
cargo access doors and suspect areas as identified by visual inspections. At least two
.-ears on each side of the vehicle, two from the exterior surface of the trailer door(s),
and two frem the deck or off-loading area shall be checked for alpha and beta-gamma
contamination. Smears shall be analyzed for low energy beta and gamma emitters (e.g.
C-14, H-3* and [-125). )

Handling and Operational Surveys:

At least three smears to check for removable alpha and beta-gamma contamination shall be
obtained from accessible packages befcre off-loading begins. Additional smears shall be ‘..'
taken when visual inspection warrants. At least three additional smears of waste packages

shall be taken at random during off-loading. These smears shall be checked for alpha and
beta-gamma contamjnation with appropriate portable equipment available at the unloading

site. Beta-gamma surveys shall be performed continuously as wastes are off-loaded

except when the employee so designated by Condition No.42 1s conducting visual inspection,
shipment record checks, or record examinations. At least one smear shall be analyzed

for low energy beta and gamma emitters with an instrument capable of detecting isotopes

of concern (e.g. C-14, H=3* and [-125).

Release Surveys:

Beta-gamma and alpha (if applicable) levels shall be determined on all interior and
exterior vehicle surfaces by direct survey with appropriate instrumentation. Smears
shall be taken to evaluate all hot spots in excess of levels stated in Appendix A. If
decontamination is required, all surveys will be repeated until contamination is no
longer cdetectable ar is reduced to acceptable levels. Smears shall be analyzed for
al?gg)(if applicable), and low energy beta and gamma emitters (e.g. C-14, H=3* and

[- :

soffective at time of installation of analyzing instrumentation.
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APPENDIX C

DEPARTMENT OF SOCIAL AND HEALTH SERVICES
POSITION - LOW-LEVEL WASTE BURIAL GROUND SITC CLOSURE AND STABILIZATION
(Revised November 26, 19/3)

EACKGROUND

tvents in the past few years have emphasized the need for long-range planning for the
eventual closure and decomissioning of a wider range of nuclear materials facilities
and those concerned with reactors and the fuel cycle.

Temination of operation at three commercial low-level waste burial sites, closing of
a tritium facility in Arizona, and a number of situations leading to passage of the
Uranium Mill Tailings Radiation Contsol Act have caused the regulatory agencies to
1#~ngnize that the lcng-term health and safety matters associated with these facilities
n\“"be addressed eariy-un in the licensing process.

The staff has been involved in reassessing the terms and conditions of the license
1ssued under Chapter 402 WAC, Rules and Regulations for Radiation Protection, for
disposal of materials at a low-level waste burial ground. Until recently, neither
the Nuclear Regulatory Commission (NRC) nor Agreement State licenses or leases for
these burial grounds specifically addressed measures required to close and stabilize
sites upon cessation of operations.

Originally, decomissioning of all types of nuclear facilities was addressed only in
general terms, if at all. In recent years, decomissfoning of fuel cycle facilities
and stabilization of uranium mil1 tailings have received increased regulatory atten-
tion. Most licenses for fuel cycle facilities now specifically address decomissioning.

A Colorado State University report entitled, "Evaluaticn of Long-Term Stability of
Uranium Mi11 Tailings Disposal Alternatives," was prepared in April 1979. The effec-
Liveness and stability of various engineering designs for the tailings, emtankments,
liners and water diversion structures were assessed against failure modes such as
wind erosion, floods, and settlements. Since the activities and the engineering are
similar in many respects, work such as this, coupled with extensive experience in
developing specific methods for uranium mill tailings management, contribute to both
¢ conceptual and technical basis for formulating performance cbjectives for site
closure and stabilization of shallow land burial sites.

58 POR THE STATE DEPARTMENT OF SOCIAL AND HEALTH SERVICES
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The Office of Standards Development, NRC has a major effort underway to develop
criteria and standards for decomissioning all types of fuel cycle fac1lities.. A
comprehensive technical information base is being developed by Battelle's_Pactfic
Northwest Laboratory. Reports on each type of fuel cycle facility are being
prepared. Similarly, a report on decomissioning of low-level waste buriai grounds
s being prepared in close couperation with the three states which currently license
this type of facility. Although the report of this work is not campleted, informa-
tion on aiternative methodologies and procedures, and the cost required for site
closure and stabilization has been developed.

In addition, the NRC is developing a specific regulatory program for managemert of

low-Tevel waste (LLW). On October 25, 1378, NRC published in the Federal Register

its intent tr develop a proposed new 10 CFR Part 61 for LLW and invited advice,
recommendations, and comments on the scope of the Environmental Impact Statement

for the new part. Site decomissioning is intended to be an integral part of the

new regulations, currently scheduled to be published as a proposed rule in late 1980.

Upon adoption of the new regulations, the State of Washington will revise Chapter

402 WAC to incorporate them as a matter of campatibility under the terms of the U.S. \||'
NRC - State of Washington agreement.

On October 4, 1979, the Governor of the State of Washington caused the Richland
commerci.’ low-level waste burial site to be closed due to evidence of infractions
of U.S. Department of Transportation (DOT) and NRC regulations pertaining to pack-
aging and transport of radioactive materials. The site was reopened on November 19,
1979, under the terms of Executive Order £079-09 of that date. The Richland site
radioactive materials iicense for operation of a commercial low-level waste burial
facility has been in a state of timely renewal since August 31, 1977. In view of
the Governor's explicit directions concerning handling of radicactive waste, and
proposed new regulations which have resulted frum the aforementioned Executive Order,
there is urgent need to update and renew the Richland site license. The urgency,
however, has necessitated development of an interim position before the regul atory
framework and technical base specific. for burial grounds can be completed. Toward
this end, the NRC staff has assisted the state in developing interim performance
objectives for low-level waste burial sites, site closure, and stabilization, based
on information available at this time. The State of Washington has incorporated
these performance objectives into their position.
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PURPOSE

Site closure and stabilization plans, developed to meet the objectives outlined below,
are intended to maintain the site in a constant state of readiness for transfer to a
custodial government agency. Custody by such an ageniy, or agencies, will be neces-
sary until such time as the site can be released for unrestricted use. At this time,
restricted use is considered in terms of a few hundred years. The site operator's
responsibility and the authority to possess buried waste contirue until the state
f1nds that the requirements of the license, based on the plan, have been satisfactor-
11y compiled with in a manner which will reasonably assure protection of the public
health and safety. The state may then take action to terminate the responsibility
and authority under the license. Site closure and stabilization requirements will
vary depending on site-specific or region-specific parameteres, such as geology,
hydrology, and climate, as well as arranges..nts that may have been made between the
licensee and the owner of the site. The history of the operations at a burial ground,
the performance of a site as shown by records of maintenance and monitoring programs,
t ite inventory, and the anticipated use of the site in the future will 2lso be
im..rtant factors. The overall cbjective, however, is to operate the site in such

a manner that the need for active on-going maintenance, after termination of the
licensee's responsibility and authority, will be eliminated and that only passive
surveillance and monitoring by the custodian will be required after termination.

POSITION

To achieve the overall objectives stated above, the low-level waste burial ground
licensee shall develop a site closure and stabilization plan which, with due regard
for site-specific conditions, will satisfy, at a minimum, the following performance
objectives:

‘1Y Ty assure that all waste forms and types have been buried in accordance with
sre wondivions of the license.

(2) To dismantle. dzcontaminate as required, and remove all structures, equipment,
arg materials that are not to be transferred to the custodial agency.

{3) To document the status of arrangements for orderly transfer of site control and
fcr long-term care by the custodial agency.

{4) To document any agreement on the part of the state or federal govermment to
participate in, or accomplish, any performanc2 objectives.

60 POR THE STATE DEPARTMENT OF SOCIAL AND HEALTH SERVICES
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To address the matter of pre- and post-closure stabilization and monitoring
fosts and the funding of those costs.

To assure that direct gamma radiation from buried wastes shall be essentially
background.

To assure, and be able to demonstrate, that the rate of increase of radionuclides
through air and ground and surface water pathways are at or below acceptable
levels. Acceptable levels for water are those set forth in Chapter 402 WAC (or
10 CFR Part 20, of Appendix A), at the site boundary, and EPA drinking water
limits at the nearest water supply. Acceptable levels for air are those found

in Chapter 402 WAC (or 10 CFR Part 20, Appendix A).

during custodial cara. »

To assure that final cnnditions of the site are acceptable to the custodial
agency and are compatible with its plans for the site.

To document that all trench bottom elevations are above the water table level, ‘.":
taking into account the history of seasonal fluctuation since recordkeeping
began.

To assure that the site has been rendered suitable for service activities i
i

To eliminate the potential for erosion, or loss of site, or trench integrity due
to factors such as ground water, surface water, wind, subsidance, and frost action.

To assure that all slopes are sufficiently gentle to prevent slumping or gullying.

Tc assure that the surface is stabilized with an appropriate agent such as rock, i
riprap, or other materials that may develop as the technology advances.

To assure the trench caps are stabilized so that erosion, settling, or slumping
of caps is extremely remote.

To demonstrate that the trench markers are'in place, stable, and keyed to bench-
marks, and that identifying information is clearly and permanently marked.

To assure that the custodiai agency will receive complete records of site maine
tenance and stadilization activities, trench elevations and locations, trench

fuventoiries, and monitoring data for use during custodial care in the event '
there is need to take unexpected corrective measures or to interpret data. 3

Ty assure that a buffer zone has beca established surrounding the site which
‘s sufficient to provide space to stabilize slopes, incorporate surface water .

“OR THE STATE DEPARTMENT OF SOCIAL AND HEALTH SERVICES
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management features to assure that future excavation on adjoining areas will
not compromise trench or site integrity, and to provide working space for
unexpected mitigating measures in the future.

(18) To provide a secure passive site security system (e.g., a fence), that will
require minimum maintenance.

(19) To assure that the site is stabilized in a manner which will minimize environ=-
mental monitoring requirements for the long-term custodial phase.

(20) Tc develop a monitoring program based on a stabilization plan for implementa-
tion by the custodial agency.

(21) To document the investigation of increases of any statistical environmental
radiation levels which nave occurred during operation and stabilization.

2) To document that the causes of unusual or unexpected rates or levels of radio-
nuclide migration in or with the ground water have been analyzed and that, if
the migration has been found to originate from the LLW burial site, corrective
measures have been taken.

(23) To assure that there is no need for active water management measures.

~ (24) To determine the impact of present and zoned activities on adjoining areas on

the long-term performance of the site.

(25) To demonstrate that reasonable action was taken to minimize the effects enume-
rated in paragraphs #21 through #24, above, recognizing that such action would
normally be limited to areas urder control of the licensee.

IMPLEMENTATION

{xisting Yicenses will be amended to add conditions requiring submittal of site closure
and stabilization plans. This will include explicit requirements for satisfactory
~orpletion of the plan before the license can be terminated and before the materials
wnich gre Suried at the site can be transferred to custodial government care.

how ag o 'cante #ill he required to submit preliminary site closure and stabilization
plans a« z:=% .f the finitial application. ‘

Finally. all oojectives wil be considered and satisfied to the extent practical, during
*he regue~t for burial ground operating license termination.

FOR THE STATE DEPARTMENT OF SOCIAL AND HEALTH SERVICES
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STATE OF WASHINGTON "‘

RADIOACTIVE MATERIALS LICENSE

L Numl WN-1018-2

Appendix D

Examples of Containers Meeting 7A Performance Specification and Having a
Heavy Duty Closure Device

Spec. 6B Steel Drum (30 gallon)

Spec. 6C Steel Drums (5 and 10 gallon)

Spec. 6J Steel Drum (55 gallon)

Spec. 428 Aluminum Drum (55 gallon)

Spec. 17C Steel Drum (5 gallon)

Spec. 17C Steel Drum (55 gallon) : ‘
Spec. 17H Steel Drum (3C gallon)

Spec. 17H Steel Drum (55 gallon)

Spec. 7A Steel Box (Argonne National Laboratory's Steel Bin)

Spec. 7A Steel Box (BCL-5 Shipping Container)

Spec. 7A Steel Box (Type A Steel Box)

Spec. 7A Steel Drum (Follansbee Drum-MS 24347-2)

Spec. 7A Steel Drum (4 gallon)

Other Metal Specification 7A Containers
Note: All metal drums with a capacity of 55 gallons or greater shall have

a 5/8 inch or larger bolt for the closure device. All other metal containers
shall have a heavy duty closure device.

63 FOR THE STATE DEPARTMENT OF SOCIAL AND HEALTH SERVICES
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STATE OF WASHINGTON ¥ et 04

RADIOACTIVE MATERIALS LICENSE

U Numbes ¥N-1019-2

Amendment Number 14

U.5. Ecology, Inc.

9200 Shelbyville Road, Sulte 526
P.0. Box 7246

Loulsville, Kentucky 40207

Attentlion: T. S. BSaer, Vice President

In accordance with letter dated December 11, 1980, License Number
WN-1019-2 Is amended as follows:

Effective January 1, 1981, the name of the licensee In Item | is changecd

from Nuclear Engineering Company, Inc. to U.S. Ecology, Inc.
-
64 FOR THE STATE DEPARTIENT OF SOCIAL AND HEALTH SEXVICES
i23, 1980 :Z
December | 9 S 4 [ . :
. e R TR : A. Beare, A.D., H.P.H.

Divicina Diractor. Health Services Division
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STATE OF NEVADA
DEPARTMENT OF HUMAN RESOURCES

DiVISION OF HEALTH

Carrol Covwriex
CARSON CITY. NEVADA 88710

JEVADA STATE 3CARD OF =TALTH

RADIOACTIVE MATZRIAL LITESZ

Pursusss to Jevaia Zevised Statute 459.0L0 and State of llevslia Flles
azd Regulations for Radiation Control ezl in reliance on statezents
azd representa*ions heretofore zmade by the licensee, a license Is
nerety issueéd :uthorizing the lizeasee to receive, possess, ani dis-
pose of by land burial radicactive materials. This license 15 s:Dject
tn all applicable rules, regulations, axd crders now or nerealter in
2f%e2t aad to a=y conditions specifield tel:lw.

1. Licensee: Nuclear Zngineering Cozzany, Incorscrated
2. Address: 9200 Shelbyville Zoci, Sui+e 52€

Fuss Of2fice 3ox T2L%
Louisville, Kenzusxy LCZ T

3. Lizense Nuzber: 13-11-00L3-02

4. ZIxpiration Date: June 30, 1980

€, DSeference: ¥RC License lo. 04-03T766-01
CONDITIZUS

€. Hadicactive zmaterial shall be disposed of by dburiasl at a site in
Jye County, Jevada, within the bouniary of the land area descrided
as fcllows:

W l/k FE L/k; W2 L/ W 1/L of
Section 35, Township 13 South, Range 47
Zast, Mount Diablo 3aseline and Meridian

7. The licensee shall cemply with the provisicms of Article 3, "Stase-

dards for Protection Ageinst Radiaticn" of the levads Ziles and
Segulaticns for Radiatien Control, "Fadicactive Materials”.
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3. The licensee shall not possess at any cae tize unburied radicactive
aaterial .n excess of:

A. 30,000 curies of radiocactive material excluding source and spe-
cial nuclear material. 2adium 226 shell be limited =o 1 curie.

B. 25,000 pounds of scurce zaterial.

C. 350 grams of Uracium 235; 220 grams of Tranium 233; 220 gre=s
of Plutonium; or any co=binetion of tzez ia ecsoriance wizh tae
folloving formule: For each kind of special zuclear material,
desarmine the ratio bestveen the guantity of thet szecial =utlear
material eaxd the quentity specified above for the saze zind of
special auclear zuterial. The su= of such ratios for all kinds
of special nuclear zaterials in ccmbinstion shall zot exceel uaity.

D. Notwithstanding the previsicas of 8.C above, the aversge zcacen-
tration of radicactive =zaterials with atomic numters grezter than
92, including Plutoniu=, shall zot excesl 10 zanocuries ter graa
of waste in any container. aAlsc, the authorizaticrn soztalned
in <his license for zossession of speciel nuslsar Zaterie. Joes
not becoxze effective until FRC 2adizaztive Meterial License
No. 0L-03766-01 has Sesn terminated.

9. A. Any radicective liquids received for disposel shell ot exceed
the concentration lizmits specifled for the U. S. Deparize-nt of
Transportation transport groups listed below:

Transport Grougz I - 0.0]1 microcuries per =illiliter
Transport Group II - 0.5 aicrocuries per milliliter

Trazsport Group III and IV - 30 microcuries per =illilliter
— -8+ All liguid radicactive wastes shall be sclidified zrior to Turial.

C. Notwithstending the reguirements of 9.3, small quantities of
liquid weste may be disposed of without solidificatica provided
that the zonceatraticn, guantizies, and packaging cf tlese
liquids is iz sccordance with Section 5 of the licensee's "Site
Operations Manusl".

D. Certification of the concentratiocn of all liquid wvastes shall be
obtained by the licensee and records thereof maintained.

E. Nc special nuclear zaterial will be received in liguid form.

10. The licensee is authorized <0 possess and dispose of gaseous waste,
Xrypten 85 and/or Hydrcgea 3, provided that:
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A. Each prizary container éoes nct exceed 1000 curies.

3. Zesh prizary container containing 100 curies but less than 1,000
curies be sncasei in comcrete with at least six (6) inches of
concrete surrounding the pr.- .-y conteiner in every direction
from the cutside surfaces of the primary contairer.

2. Easha pri=ary contaizer contaiaing less taen 100 suwries =ay be
buried im its U. S. Ceparizent of Transpertation approved saip-
ping sontainer as received.

D. o container of gasecus waste szall be received or buried if <he
pressure witzin the container exceels cne atmosphere.

All waste skall be placed in a dispéscl rernch or hole within <hree

(3) working days of receipt, except in the evunt of an equimmesnt

breaiiown or other emergency. A report of such breaxdown or ezergeccy
she-l be given witain 2% hours to the Radiological Health Seczion,
Jdevade Divisica of Hewnlt:.

All redicactive waste shall be disposed of by the licensee wiziin
sixty (60) days from the 3ate of receip:i. Disposal shall zean that
the containers o weste have deen sovered by backfilling with three
(3) feet c? earth or have beez cc=pletely covered dy randoc place-
=ment of otzer- waste. Certification of iispcsal shall be made c2 the
"Radicactive Stipment Recori" by authorized zanagement perscanel.

The licensee may seal or place in undexmzged containers such paczages
received by the licensee which have beex Zszaged in transit. Dazaged
packages shell not be cpened.

The licensee szall not rezove solid radicactive wvaste frcm shipping
containers except as follows:

A. Any incer sontaizers with not zore than 1600 curies of Cobalt 60
or radiastion equivalent may be remcved froz shipping cesks pro-
vided that the inner containers ere immediately buried without
interiz storage or processing. The 1600 curie lizit xzay De
exceeded cnly if prior written approval has been cbtaitzed from
the licensee's Chief Radiaticn Control and Safety Officer and the
Radiological Eealth Section, Nevada Divisicn of Health.

B. Any sealed source with mot more thar 50 curies of Cotalt 60 or
the equivalent of 50 curies of Cobalt 60 iz terms of radiaticn -
may be removed from shipping casks provided that the sealed
sources ava irmediately disgcosed of in the special burisel wvells
without interinm storage or processing. The 50 curie 1lizit zay
be exceecded cnly if prior written approval has been obilaized Ifrom
the licensee's Chief Rediation Control and Safety Cfficer and the
Radioclogical Health Section, Nevada Division of Health.
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fadicactive wvaste having hazardous prozesties other thex =adiological
hazards shall not De accepted for burial Ty the liceasee uxtil the
lizensee has evalusted a’l hazaris and has determined tzet safe long-
serm burial caz be effected. Records of bazard evaluaticon 27 all
such vastes performed by the licensee shall de maintained Ior inspec-
ticn by the Padioclogizal Health Secticn, lleveda Divisica cf Health.

wWithin twenty (20) days following the ezd of each caleziar =onth, the
licensee shall submit tc the Superviscor of Radiolcgical Zeatth,

uerada Division of Health, Capitcl Cozplex, Carsen Jisy, Jevada, 39710,
s rejort indicating the total voluze in subic feet, ané astivity of
redicactive =sseriel, other than source and special nuclesr materials,
in curies; the total amount of source =sterials in pcunis (or xilo~-
grexms); and the total emount of special auclear zaterials iz grazs
buried during the referenced monzh. The report shall als> indicate
the cumulative totals for the abcve.

After the excavition of each burial trench has been cozpleted, 2nd
prior to cocmencement of burial in a treaca, the boundaries of the
trench shall be loceted by engineering survey relerenced <o dench
=arks or other permanent fealures such t2at the boundaries zan de
sccurately relocated by future engineering surveys. The =treach shall
then be depictei on a scele irawing of the disposal site (zlot plan)
showing its location with respect to other trenches and c=rer physical
features of the site such as buildings, fezces, and sa=piing wells.

A copy of this scale drawing shell be subzitted to the Radiological
Zeelth Section, Nevada Division of Health, within sixty (€0) days of
coz=pletion of the engineering suzvey.

Upen completion of burial cperations in a durial <rezck, the licezsee
shall backfill the trench so that there is a ainimm of three feet

of earth between the last layer of buried waste and the surface of the
grouzd. The licezsee skhall then =cund earth over tae trezchk to a
mini=um height of two feet at the ireanch cexterline in such a =zanner
es to drain runoff wvater avay frcm the trexch over whica the earth

is mounded and away from any treach in %tae zrocess of being filled.
The radiatica levels of completed trenches shall not exzeed 0.5 aR/hour
at ground level. Once a trench hes been cocmpleted and =cunded, the
licensee shall not conduct any activities, other than thcse necessary
for maintenance, which disturbs the mounding over the treach and the
drainage patteras around the treach.

Within thirty (30) days of completion of burial cperations in a trench,
concrete monuments shall be installed on the centerline at sach end:

of the trench. A perzmanent brass sign with the following izformation
clearly engraved or stazped into it shall be permanently aflixed to
each monuzent:

A. The number essigned to the trench.
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The iste of start and ccmpletica of burial opemtiizs In the trench.

The total sctivity of radicactive zaterials in curies, excluding
source materials ané special nuclear materials; tie Total azount
of source materials in pounds (or kilograms); aal tie total azount
of special nuclear zaterials in gra=s.

D. The total volume in cubic feet of wvaste buried in the trench.

2. The 4i=ensions of the boundaries of the trench.

The inforzaticn required by this cscaditicn, In additlizz <o being
referenced on the permenent trench =onuzents, shall be Illed by writ-
ten report to the Supervisor of Radlologicel Zeeal'l, caresion of
Zealth, Capitol Complex, Carson City, levale, 89710, wizzi= thirty
(30) days after clesing of a treach. -

All radisactive materials accepted for disposal sha'l te jackaged in
sccordance with current U. 5. Depar<ment of Transpersatisa (2.0.7.)
regulations for the transportaticm of radiosctive zaterial, and shell

be dispcsed of in these D.0.T. 2cntaliners unless othervise specified by
shis license. I=properly packages radicactive zaterials siall not be dis-
posed ¢ by the licensee uzless specific autherizatzica for disposal is
granted by the Raiioclcgical Health Section, levaeda Divisizce of Health.

Ixcept es specifically provided JUtherwvise by thls licetse, the
licensee shell receive, possess, anid dispose of radicacilive =aterials
in accordance with statezents, representations, and pricedures con-
tained in the following documents:

A. JNevada State 3oard of Health Ferm JIRC-5, "Applicaticn for
Radiocactive Material License”, signed by James . Jeel, dated
Decezber 8, 1976.

"Relicensing Applicaticn and Jeotecanical and Waste llazagexent
Studies for the Beatty Juclear Disposal Si<e, Iye Tounty, Jevada
Dece=ber 1976".

"Suclear Ingineering Cozpeay, Inc., Radiolcgical Ccatrols and
Safety for Burial Sites Manual".

"Site Operations Manual for Lov Level Radiocective waste Disposal
at Seatty, Nevada".

JCHN E. CARR, M.D., STATE EZALTH OFFICZR
FOR THE JEVADA STATS 30A%S OF HZALTH

3y L/[/',".’ (/ C7‘ Lﬁ/:

W. C. Fortcn, Supervisor, Fadiclosical Health
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- AMENQUMENT M0, 1

All radicactive material received fcr Eb:rial shall be in
avoroved Derartment of Transportation containers. These
conzainers srall be constructed, as a minimun, of wcod.

Mo contai~ers constructed of fiberhoard, cardboard cr cther
similar materials containing radicactive materials shall be
accepted for disposal. The only excentions are as noted in
Section 5.0 of the Site Operat;ons Manual for Low Level
Radicactive Waste Disposal at Beatty, Nevada, a5 submitted

LUecember 8, 1976.

APFROVED THIS day ot

, 1979
DEPARTMENT OF HUMAN RESOURCES
SOBERT LiST H R. D1 o, £4.D.
Governor Director

State of Nevada

NUCLEAR ENGINEERING COMPANY, INC,

JAMES N¥. NEEL, President

7



LevADA STATTE. BOARD OF iweal Il

KADIOACTIVE MATERIAL TICENSE
SUPPLEMENTARY SilEET

License Number L3=A4=0043~G2
Azendrent No. 2

James N. Neel, President

Nuclear Engineering Company, Inc.
9200 Shelbyville Road, Suite 526
Post Office Box 7246

Louisville, Kentucky 40207

License No. 13-11-0043-02 is hereby azended to add License Corditicn 22:

22. The licensee will notify the Radiological Health Section, “evada
Division of Health, upon delivery at the Beatty site of any shipment
of material not accompanied by shippizz papers or for vhich no
shipping papers have been received. Such shipments shall be tem=-
perarily stored above ground in a secure ares until their contents

can be determined by inquiry, or unzil otherwise directes by the
Radiological Health Section.

JOMN H. CARR, M.D., STATEZ HZALTH OFFICER
FOR THE NEVADA STATE BOARD OF HEALTH

By

72
Jekn.Valen,...Supervisor,. Radiclogical Health
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NEVADA STATE BOARD OF HEALTH
RADIOACTTIVE MATERIAL LICENSE
‘ SUPPLEMENTARY SHEET
E License Number A 1=14=0941-02

Asend=ent do. J

Mr. Jares N, Neel, Preasident
Nuclear Ingineering Camopany, Inc.
Post Office 20x 7246
Iouisville, Kantacky 40207
Anerdzont ¥o. 1 to License No. 13-11-0043-02 i3 herely deleted.
Joabn %, Carr, N.D., State Health 0f%icer
FOR THE NEVADA STATE BOARD OF HEALTH
' ay /S V. ¥,
53 Septecie= 4, 1579 73 Jobn Vaden, Superviscr, Radiclogical ¥ealth

de=
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NEVADA STATE BOARD OF HEALTH
RADIOACTTVE MATERIAL LICENSE

i
-

Mr. James N. Neel, President
Nuclesar Engineering Company, Inc.
9200 Shelbyville Road, Suite 526
Louisville, Kentucky 40207

SUPPLEMENTARY SHEET

UmuNuzbet..ls_:}.l..:ggf‘.Mz
" Azead=ent No. &

Apendzent Nc., 4 to License Number 13-11-0043-02, is hereby issued to add Condition 23

to the license:

Condition 23. Liquid radicactive waste solidi.ied by the urea-formaldehvde process
shall not be received by the licensee for burial at the Beatty, Nevada
site. Tnhe licensee shall notify all its customers of this license
condition and shall immediately inform all power companies kaown to
them to be using the urea-formaldehyde process for solidification of
liquid radicactive waste that any such packaged waste oow on hand cannot
be received at the Beatty, Nevada site.

jas

JOHN H. CARR, M STATE HEALTH OFFICER
FOR THE NEVADA s{'xrr.-: BOARD OF HEALTH
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NEVADA STATE BOARD OF HEALTH

RADIOACITVE MATERIAL LICENSE
SUPPLEMENTARY SIEFT

Licease Number L3=11=0J43-02

Mr. James W. Neel, President
Nuclear Engineering Company
Post Office Box 7246
Louisville, Kentucky 40207

Am.ndment No. 5 to License Number 13-11-0043-02 termporarily ncdifies
Condition 18 of the license to permit the U. S. Ceological Sucvey
personnel, contractors, and equipment to drive over the tcps cf
trenches 2 and 4 to conduct radar profile surveys. This molification
shall expire on November 16, 1979, unless extended in writiag.

JOHN H. CARR, M.D., STATE HEALTH OFFICER
FOR THE NEVADA STATE BOARD OF HEALTH

%74/& " AT

75 Joh[ Vaden, Supervisor, Ra.iological Health




APPENDIX C

RICHLAND ENVIRONMENTAL AIR MONITORING PROGRAM
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INTRODUCTION

This procedure is being promulgated to implement the requirements
of Section 9.0, "Environmental Monitoring" of the Nuclear Engincer-
ing Company, Inc. Radiological Controls and Safety for Burial Sites
Manual for the environmental monitoring program at Richland, Wash-
inton. This procedure also establishes the guidelines for the
analysis of the environmental air samples.

DISCUSSION

This procedure has been developed from considerations of the re-
quirements outlined in 10 CFR, Part 20 as it regards Section "B".

This procedure also establishes cuidelines for emergency air
sampling as well as normal air monitoring on a day to day basis.

PARTICULATE AIR SAMPLING

Normally particulate air sampling will be conducted in the liquid
area at the Richland Facility. This is the most probable area of
release of radioisotopes to the atmosphere, especially during
evaporation cperations.

A continuous air sampler shall be utilized which has the capa-
bility of collecting at least one (1) standard cubic foot per
minute of air.

A fiber filter will be utilized which has a high efficienty
(approximately 99%) for the removal of particulate matter from
the air. The filter will be changed on each working day.

The daily sample will be based on about a 24 hour run (except
weekends and holidays) with the filter paper pulled each work-
day morning and then analyzed after a sufficient period of
time (greater than 4 hours) to allow for the decay of natural
emmitters.

3.1 Particulate Air Sampling Proucedures

The procedures to be followed for both daily and emergency
air samples will be located in the front of the air sample
log book. All results obtained by these procedures are to
be recorded on the Richland Facility Air Sample Record
Sheet (Fig. RW-003.1)
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PROCEDURE NO. RW-003

REVISION 1

PAGE € OF 5

3.1.1 Air Sample for Particulate Activity (Normal)

1.

2.

The normal air particulate activity sample will
be done on a daily basis.

Follow Section II of the Eberline MS-1 technical
manual for daily warmnup, operational check, and
operations.

The daily sample will be removed during the first
four (4) hours of the working day and counted at
least four hours later. This is to allow for
the decay of natural background Radium which has
very short half lives.

Prior to counting the daily sample a background
count will be done. This will normally be of
twenty (20) minutes duration. Record the back-
ground counts per minute in the Richland Facility
Air Sample Log (Fig. RW=003.1)

Place the daily air sample filter in the holder
and count for two (2) minutes. Record the gross
counts in the Richland Facility Air Sample Log.
Divide the gross counts received by two (2)
minutes to get gross counts per minute and record.
Subtract the background counts per minute from
the sample counts per minute. Substitute this
value for GCPM in the air sample egquation.

Record the time and date that the sample was

started. Record the time and date the sample
was stopped. Find the total number of hours

the sample was being taken and record in the

Richland Facility Air Sample Log. Enter the

number of hours into the air sample equation

in the time space.

Using the air sample equation calcnulate the
air particulate activity and enter this value
in the sample activity space.

Using an alpha detecting instrument ascertain

if any alpha has been collected. This will be
done oa a daily basis on the following work

day from which the air sample was obtained.

This will insure any alpha detected is from other
than Radium.
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PROCEDURE NO. RW-003
REVIS10MN 1_
PAGE 3  OF 5

3.1.2 Air sample for Particulate Activity (Emergency)

l. In the event there is a suspected release of
radioisotopes to the atmosphere a low volume
sample will be run.

2. A portable air sampler will be utilized which
has an air flow indicator.

3. A determination of particulate activity can be .
done by either of two methods.

4. The first method is to utilize the Eberline MS-1
with HP-210 probe and substituting in corrected
counts per minute (2 minutes) and volume (liters)
into the following equation:

ey - CCPM X C.F.
ml Volume (liter)
C.F. = 4.5% 1072

5. The second method is to utilize the RM-14 with
HP-210 probe (or equivalent) and using the con-
version 100 counts per minute above background is
equal to 1000 disintegrations per minute.

6. In either case (Part 4 or 5) the air sample should
be for at least 20 minutes. This yields .3 cubic
meters of air and provides a minimum sensitivity
of 1 X 1077 YC/ml for a particulate activity.

4.0 LIMITATIONS

4.1 Alpha Activity

Any detectable alpha above background will be cause for
immediate notification of the Site Radiological Control
and Safety Officer.

4.2 Particulate Air Sample

Any particulate air sample which exceeds 1 X 10™° uc/ml :

will be cause for immediate notification of the Site
Radiological Control and Safety Officer.

5.0 CALCULATIONS

5.1 Normal Air Sample Activity Calculations

The equation to be used on the daily air particulate
activity calculation is as follows:

uc/ml = ccpm X correction factor
hrs 80
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PROCFDURE NO. RW-0C3
REVISION 1

PAGE 4 £ 9

cepm = corrected counts per minute
hrs. = time in hours that the sample was taken

-12 hr - uc
ccpm - ml

correction factor = 2.65 X 10

12 4 -uc _lhour 1min 1 ft3 10dm _ luc

2.65 X 10
copm - ml 60 min X T ft3 X 28317 ml * 1 copm ~ 2.2 x 10° dpm

1 min/ft3 is based on the flow rate of the air sampler

10 dpm/ccpm is based on a minimum 10% efficiency of an
HP-210 probe for Betas at 50 KEV. This is the i west
efficiency for the probe based on a 2 geometry C, 81l
other efficiencies are of a higher value. Therefore to
bias all readings to a higher value the 10% efficiency
will be utilized. This will insure that all readings
will be actually lower than calculated and thusly safer
for NECO employees.

Emergency Air Sample Activity Calculations

The equation used for short time samples (grab samples)
will be those utilized in Section 3.1.2. These equations
are based upon the same detector efficiencies as in
Section 5.1 of this procedure.

81
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RICHLAND ENVIRONMENTAL MONITORING PROGRAM
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INTRODUCTION

This procedure is being promulgated in order to implement the reauirements
set forth in Section 9.0 of the Nuclear Engineering Company, Inc. Radio-
logical Control and Safety for Burial Sites !lanual.

DISCUSSION

This procedure has been developed in accordance with recommendations from
the State of Washington, Department of Social and Health Services, Radiation
Control Program, and as such, prior to approval of additions or deletions
therete, such changes shall first be reviewed by the Chief Radiological
Control and Safety Officer with the State of Washington, Supervisor of the
Radiation Control Program. This procedure dces not cover the Environmental
Air Sampling Program for the Richland Burial Facility. That program is
covered in a separate procedure (RW-003).

SAMPLTNG MEDIA

The sampling media for this procedure shall consist of aqueous, soil and
vegetation samples.

SAMPLE LOCATION

Figure RW-006.1 and RW-006.2 illustrate the general location of the aqueous,
soil and vegetation sampling locations which are utilized in the Richland
Environmental Monitoring Program.

4.1 Aqueous Samples

Aqueous samples will be taken from deepwater well located around the Site.

4.2 Soil and Vegetation Surface Samples

Soil and vegetation surface samples are taken on the licensed disposal
site at four (4) locations. The locations are within fifteen (15) feet
of the southeast, southwest, northwest and northeast corners of the
disposal site to insure sample re-producibility.

SAMPLING FREQUENCY

Aqueous, soil and vegetation samples will be collected and analyzed on a
quarterly basis.
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SAMPLE COLLECTION

The Site Radiological Control and Safety Officer shall direct
the sample collection for environmental monitoring. The genera-
lized sample collection procedure is as follows:

6.1 Agqueous

6.1.1 Aqueous samples are currently being done by Battelle
Northwest Laboratories on an E.R.D.,A. contract. A
sample of water is then left at the Richland Burial
Facility office for analysis.

6.2 Vegetation

6.2.1., Vegetation will be collected in new polyethylene
bottles (glass or plastic may be utilized):
bottles will be labeled as to time, date, and
location.

6.2.2 Samples will be from live plants and shall consist
of approximately 300 grams of foliage.

6.3 Soil
Soil will be collected following the same basic steps as
for vegetation samples. Approximately 300 grams will be
collected for analysis.

SAMPLE ANALYSIS AND ACTION LEVELS

The following represents the various types of sample analysis
to be performed on different samples and the respective action
levels which will be used for establishing notification and
resampling requirements.

7.1 Aqueous Samples

When aqueous samples are taken they shall be analyzed for
Tritium and Gross Alpha. The initial action level for Gross
Alpha shall be 20 picocuries per milliliter.

7.2 Scil Samples

Soil will be analyzed for Gross Alpha or Plutonium and Gross
Beta activity. In the event soil samples exceed 20 picocuries
per gram Gross Alpha or 0.1 picocuries per gram Plutonium

or 90 picocuries per gram Gross Beta the sample will be

given a specific gamma isotopic analysis.

7.3 Vegetation Samples

Vegetation shall be analyzed for gross alpha and gross beta.
In the event gross alpha exceeds 20 picocuries per gram or
gross beta exceeds 200 picocuries per gram a specific gamma
isotopic analy<is shall be performed.
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PROCEDURE HOQ,  RY =)

RCVISION 1

PAGE g OF 3
7.4 Hotification for Action Levels

In the event initial action levels are exceeded the Chief Radiological
Control and Safety Officer shall be notified and he will in turn notify
the State of Washington, Radiation Control Program, Department of Health
Services.

RECORDS
All records of the results for aqueous, soil and vegetation samples shall be

maintained at the Richland Burial Facility for a minimum period of three (3)
years.
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