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ABSTRACT

The New England Nuclear Corporation (NEN) low-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 0F
NEW ENGLAND NUCLEAR CORPORATION RADI0 ACTIVE 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 28, " Identification of Needed Shipping
Information for Large Quantity Radioactive Waste Generated by New England
Nuclear Corporation," dealt with an assessment of shipping infonnation which
accompanies the wastes to the burial site.

Under subtasks 2C and 2D, the emphasis of this report is as follows:
I
! e To identify any aspects of NEN's waste which could adversely ef fect

site performance; specifically, effects on the ability of the burial
site to retain or retard the transport of radionuclides.

e io 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.

e 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. Ecology Corporation
(U.S.E.), fonnerly Nuclear Engineering Company, Incorporated, and Barnwell,
South Carolina, operated by Chem-Nuclear Systems, Incorporated. A description'

of the Barnwell facility (and monitoring procedures was given in detail in thesubtask 1C and 10 report 11 and will not be repeated here. The report will
focus 'primarily on the Richland and Beatty facilities.*

1



2. RICHLAND COMMERCIAL WASTE MANAGEMENT FACILITY

The Richland commercial low-level radioactive waste bur _ial f acility is
located on federal land at the Hanford Reservation approximately 16 km north-
west of Richland, Washington. The site is operated by U.S. Ecology (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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Infomation pertaining to operations and monitoring at the Richland 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 attributed to
glacial flood waters.

(2) Underlying the Hanford Formation is the Ringold Fomation 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 2) The alluvial plain has acomplex geological history as shown in Table 2.1
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Table 2.1
i

Geological History of Pasco Basin (3) .

ERA System Series Geological Unit Material

Holocene Dunes and Eollan sediments sands, increasingly finer and
(0to$12mthick) quartz-rich to the N.E.

Alluvium. colluvius, landslides unsorted rubble and debris.
(0 to $30 m thick)

' locally interfinger with Ringold
, Formation and Pasco gravels.,

,
m

) Pasco gravels and the Touchet beds sands and gravels occurring as
(0 to $120 m thick) glacial flood deposits. Commonlyw

@ roughly graded. Unconsolidated,-

& but. highly compact.
Palouse soils wind transported and deposited silt.
(0 to $10 m thick) locally weathered to clay.

u Pleistocene Ringold Formation fluvial and flood plain silts sand'

3 (0tos370mthick) gravel. Basel portion largely slit
y and clay.

S Ellensburg Formation volcaniclastic rocks and their
j (6 to 60 m thick) weathering products. Grades into

Ringold formation sediments.
,

Yakima Basalt Formation basaltic lavas with interbedded
E ME stream sediments in upper part,
y a ] (prob. *160 m thick) locally folded and faulted.
m Miocene =

M E Picture Gorge Formation basaltic lavesi
Oligocene 3 (prob.5460mthick)
Eocene 7 basaltic lavas

o
"

Paleocene 7 probably sandston?s
u
E Rocks of uncertain age, type and probably metasediments and
y
o structure metavolcanics intruded by granitic
g rocks.

2.2 Climate

Average temperatures for July and January range from a high of appr9xjma-
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
I 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

|

_
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There is no |earthquakes is not expected to cause serioys) structural damage.indication of major faulting in this area.13
1

There are 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

tential exceeds total precipitation.pata indicate that annual evaporation po-
precipitation of 160 mm. Lysimeter

t41
-

|
'The Columbia River flows through the Hanford Reservation approximately

12 km from the com.mercial waste disposal area. Th |
the Columbia River at McNary Dam is 5320 m3 s.(3) e annual mean flow rate of/

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 typicallyt

I 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 ero: ion. A permanent concrete
marker is placed at each end of the trench with infonnation as to opening
date, closing date, volume of waste, curies of byproduct material, grams of

I
__
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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, Item 34). .

.
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3. BEATTY COMMERCIAL WASTE MANAGEMENT FACILITY

. The commerical low-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) Ave r-
age annaul temperatures for this and region range from a high of approximately
45*C to a low of approximately 5*C.

There is no 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.

|

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

3.4 Hydrology (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 to 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
l and no compacting taking place following trench closure. Detailed plans or

additional infonnation 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, documentation 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.

10



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 soils is not possible.

Studies at the commerical burial facility at West Valley, NY,(8) indi-
- cated that a significant pathway for uncontrolled relea'se 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

controlledreleasetotheenvironment.t},from burial trenches is important given he lack of any barriers against un-8

The health nazard associated with tritiated water is much greater than
that of tritium gas. A comparison of maximum permissible cotantrations
(MPC)a indicates that a concentration of 3.4 nC1/mL of tritiun in air is
equiv41ent to 4000 (MPC)a of tritiated water but only 10(MPC)a of triti-

9um.l 1 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 tritium to tritiated water in dry and humid air in the absence

I 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 pmC1/mL'

* the mean value for the oxidation of tritium in dry air was 5.6 x
mLmCi-l -1 which agrees well with the value reported by Casaletto10-4 h,

et al . of 6.2 x 10-4 mLmCi-l -1 (10) With an initial concentration ofh
S n air at 100% humidity, Eakins andtritium of 3.4 x 10-2 for Ci/cm i'

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 low 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
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Table 4.1

0xidation of Tritium in Dry Air (9)

(mL mci-l -I)K
Rate ConstantReaction Time

h(hours) ,

24 1.4 x 10-3
96 7.1 x 10-4 .

768 3.5 x 10-4
1464 6.2 x 10-4

Mean of Last 3: 5.6 x 10-4

Table 4.2

Conversion to Tritiated Water in Air at 100% Humidity

(mL mci-l -I)K
Rate ConstantReaction Time

h(hours)

24 8.1 x 10-3
72 2.8 x 10-3

168 2.7 x 10-3
336 3.1 x 10-3

Mean of Last 3: 2.9 x 10-3

Results of investigations into the conversion of molecular tritium to
tritiated water in soils indicgtep that a higher soil moisture content would
tend to facilitate conversion.tlli Further, exposure of soil to molecular
tritium under laboratory conditions indicated conversion of the gas to triti-
ated water. The ronversion 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.

12



Table 4.3

Tritium Gas Exchange With Soil Water (ll)

Soil-Water Activity

Type of Soil cts /(min-mL)
.

1. Warm, moist, loam 7978
2. Sandy loam 1492
3. Sand 640~

4. Clay 443

I i i i l i i

Somples Enoosed to 100 Ci
of MClecu;ct Trotsum Gosg _ _

in Closed Vessels

i
h
y Goo -

Trees-

$
/ Humus _i400 -

3
~

200 - -

I I I I I Io-
O 1 2 3 4 5 6 7

Exposure, dcys
-

Activity of water (from freeze-dried materials inFigure 4.1
pine experiments. ll)

.

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
3 ; also detected were 14CH4 and otherHYgrk, include CH T, HTO, and3

The release of tiated methane is estimated at 200 to
1*C-hydroca rbons.6000 mci / year to the environment.(gJ Degradation of complex organic com-

! pounds by microorganisms in soil contribute to the release of such gases as
H H S, CO , and CH . Table 4.4 shows the population distributions2 2 2 4
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 19S at Maxey Flats was isolated and the
rate of methane production in 80% H2 - 20% C02 and 85% N2 - 10% CO2- -

5% H2 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 Samples (12)

Collection Date Methanogens
Sample Location month /yr MPN/mLa

Maxey Flats, KY
Trench 19 5/78 4.9
Well UB1A 5/78 1.0

West Valley, NY
Trench 3 10/78 23.0
Trench 4 10/78 1.7
Trench 5 10/78 N.D.
Trench 8 10/78 1.0
Trench 9 10/78 4.5

Barnwell, SC
Trench 8D2 3/79 0. 8
Trench 601 3/79 N.D.
Trench 25-21D1 3/79 0.2
Trench 301 3/79 N.D.
Sheffield, IL

Trench 14A 4/79 0.2
Trench 18 4/79 N.D.
Well 525 4/79 N.D.

aMPN - Most probable number. .

b .D. - None detected.N

.

%
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Table 4.5

Microbial Production of 14CH4 and CH T From
Maxey Flats, Trench 19S Leachate 12)

Total Activity
.

CH4 Produced .,
pCi

Samplea nmol A*CH4 CH T3
'

.

Control
(Fonnaldehyde treated) 980 0.05 0.03
Inoculated
(N +C0 +H ) 18000 0.59 1.0

2 2 2
Inoculated
(CO2+H) 68000 12 57.

2

a30 ;nt of trench leachate in 60-mL bottle.

__

.

i a i e i i

-
.

o H2+Co2
O N2 + Co2+ H2 -

28 .

5
0 24 -

-

3

.$ 20
-

-

5
3 16 -

-

5
g 12 -

-

G

-

8 -

-
-

4

' '

E E E'
' U loo a

DAY S ,

.

.

Figure 4.2 Production of methane by mixed methanogenic culture from
synthetic media incubated unger)80% H2 + 20% C02 and 85%12N'2 + 10% CO2+H2 gas phase.1
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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
concerns, however, with respect to bacteria in the leachate at these sites
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 9f reaction in nonsterile soils occurring primarily near the soil sur- -

face.(13) The rate of oxidation of tritium to tritiated water (HT0) for
leaves and sterilized clay loam showed less than 4% conversion of HT to HT0
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
envi ronment.

Table 4.6

Formation of Tritiated Water in Various Solytigns Exposed to
1500 nCi of Tritium for 48 hg13f

Sample Type % of Tritium Recovered as HT0

Corn leaf (segment) 1.12 + 0.20a
Tabacco leaf (detached 1.09 7 0.38
Bean leaf (attached)b ) 0.86 T 0.06
Bean leaf (detached) 1.06 T 0.10
H0 1.98 T 1.242
H 0 shaking 1.16 T 0.512
H 0 on filter paper 1.08 T 0.312
hcl 0.4 N 3.32 T 0.30
Na0H 0.5 M 3.05 T 0.12
Humic Materialc 2.30 T 0.10

.

a+1 standard deviation.
bExposure to HT was 8 h.
cExtracted from soil in 0.5 M NaOH. -

16
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Table 4.7

Conversion of Tritium to
Tritiated Water in Presence of Soil (13)

*
% of Tritium Recovered as HTO,

Sample Type After 90 h Exposure
.

Sterilized clay loam 3.4 + 0.7
Natural clay 1 cam 100.011.2

4.2 Organics

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

t

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 thqd of analysis used, as well as on the pur-
ity of the product. Verschueren 141 suggests the following classification ,

for solubilities: 4

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 10000 mg/L or more '

l
i

j- 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 r

burial trench leachates are lacking. This study is in a
evaluation conducted by General Reserach Corporation (15)greement with a recentthat 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
o'rganic to burial site performance.

In a recent publication by Wilson et al.,(16) the transport of se-
1ected 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 detenninations 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 Soil (16) <

Concentration Volatilized Column Effluent Degraded or
Applied not Accounted for
mg/L % of Material Applied

0.90 38 + lla 2 + 1.7 60 + 8
0.20 66 T 19 13 T 6 21 T 15

aMeans + 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).

.

7
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Table 4.9 |

1980 Radweste Shipments - Isotope Quantities in Curles

Curies Isotopes

125,197.491045 H-3
424.9149592 C-14

0.0111032 Ma-22
35.9420174 P-32
12.474972 5-35.

0.01102 C1-36
0.05001 Ca-45

'
'

O.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
0.336205 Co-58 .
0.0993585 Fe-59
0.012 Mn-59
0.130467 Co-60
0.302101 Mi-63
3.554223 Zn-65
0.140005 Ga-67
0.005506 Ge-68
1.212201 Se-75
0.006 Rb-84
0.029 3r-85
0.2281 Rb-86
0.103502 Sr-90
0.02549 m-95
0.026 Zr-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 1-145
0.0001 SL-125
0.0004202 I-131
0.003135 Ba-133
0.011 Cs-134
5.074537 Cs-137
0.1311069 Co.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 T1-201
0.1022359 TI-202
0.315152 Hg-203
0.03445 Pb-203
0.059 Pb-210'
O.00008 An-241

Total Curies = 125.703.877209
.

19
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There is a lack of infomation on the behavior of 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 NE8's
sorption to soil is degregsed in the presence of detergents (18) waste, cesium

-

and by high
concentrations of Na+.519) Maximum Cs sorption occurs in the pH range of
7 to 9 and is poorly complexed by humic acid (re}atjve order of complexation: -

Ce > Fe > Mn > Co > Ru > Sr > Cs > I). McFaddeng201 states that the low
relative stabilities of"Cs chelates tends to negate any direct chelate effect
on the migration of this isotope.

In the gase of cobalt complexes can occur in both the II and III oxida-
60 o in burial trench waters attion states,119) EDTA is known to mobilize C

Oak Ridge Natiogg{) Laboratory.
Co is also known to complex in reducing soils

amino acids.(4 Research has shown that approximately 5 to 10% of the
gCo was mobilized by naturally occurring organic acids in groundwater and

weight of approximately 300.}tapproximately 90 to 95% mobi izqd by synthetic organics with a molecular22;

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 under the

137 s andCRichland commerical burial facility, information pertaining to
60Co sorption is included in this report.

The study (23) was conducted in order to relate distribution coeffi-
cients (K s) values to sodium (Na+), calcium (Ca+2), and potassiumd
(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 3 greater extent by K+, to a lesser extent
by Na+ and was independent of Ca+4 Cobalt sorption was controlled by
Ca+2. , 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 /100 g; CaC03 is 34 mg/g. The major components of this sediment are
quartz and feldspar for the sand fraction, vermiculite for the silt fra.ction,
and vermiculite, montmorillonite, and mica for the clay fraction. Tables
4.10 and 4.11 present infomation 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 cLm-
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.

20

i



_ _
_____ _ _ _ _ __

1

1

e i e i i i e i

9 -

- Co

7 - ,a s
,

-

* - -u,
s
] 5 - _,,,

?
-

-

~
Cs .,,,,3 -

-
-

_

1 -

-
-

1 i e i e , , , ,

7 -6 -5 -4 -3 2 1 o 1 2

in Na', M

in K as a function of equilibrium in Na+ forFigure 4.3
the NS- to 255-ft level of well E17-4 sediment.(23)

10 i i i i s. I

-
-

0 Co -

8 -

-
-

?6 -
-

E o

y - u
-

34 -
-

-
-

~
2 -

t " Cs
. -

. .
.

o i i ' ' ' '

7 -6 -5 -4 -3 2 1 o

ir.K+.M-

In K as a function of equilibrium in K+ forFigure 4.4
the NS- to 255-ft level of well E17-4 sediment.(23)

21



.

s _
-

- .

7 - -. ..

"

Co
~

.

ji 5 - -
.

2 .-

# '
a - -

. .

,

'*
i -

q
- .

.i , , , , , .
'

7 6 5 4 3 2 1 o

In Ca+2, g
. .

.

Figure 4.5 in Kd as a function of equilibrium in Ca+2 for
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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 water samples and flow-through column experimenty ' g- !

volving Barnwell cores were conducted at Brookhaven National Laboratory.(26; j

The results indicate relatively high soil permeability at Barnwell. Batch j

sorption studies were undertaken using trench water samples from trench 6D1 '

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 ba ed on Brookhaven's batch sorption ex-
137 s concentrations in

,

| periments indicate slight decreases in 1 4Cs and C
60 o concentration. The Brookhaven study .:

'

solution and a large increase in C

%dicated radionuclide migration was enhanced in the presence of organics
(u.g., EDTA). Results indicated a decrease in sorption for 60Co where or-
ganics were added to the soil-water systems.

22 ;
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Table 4.10 |

| Selected Well Locations and Sediment (Tkes for2
! Characterization of 200 Areas

Sediment

|. Well Tank Sediment Interval
Location Crib Farm Designation (ft)
*

200 East Area-

E13-8 BC 1 0- 40 ,

2 45 - 60
3 165 - 220
4 225 - 265
5 270 - 320'

E33-22 BY B 6 0- 3G

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 Aa
AX'

AY

200 West Area
W22-25 S S 13 0- 40

SX 14 45 - 65
SY 15 70 - 120

125 - 145U 16 -

17 150 - 205

W10-9 T T 18 0- 40
TX 19 45 - 80
TY 20 80 - 185
U 21 190 - 225

aNot selected..

.
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Table 4.11

Textural Properties, Cation Exchange Capacity (CEC), and(23)
,

3 Content of Hanford Site Separation Areas Sediments.CACO

,

I Sediment Clay Silt Sand >2 mm CEC CACO 3
*

| Type % % % % 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 94.7 7 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
,

1 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 1.34 6.90 91.76' 6.8 3.5 19
9 3.14 8.85 88.01 41.0 2.7 4

10.0 3.6 2110a --- --- ---

11 1.92 8.34 89.74 3.5 3.6 34
12 3.86 15.73 80.41 14.2 3.8 8
13 3.49 18.87 81.1 2 4.2 5. 0 22

,

l 14 3.19 17.99 78.02 20.0 3.7 17
. 15 2.13 10.05 87.82 0.5 3.9 17
1 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 53.58 2.1 5.4 0
21 7.14 28.46 64.40 12.0 6.9 0

a[nsufficient sample available to make this analysis.
.

.

! .
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Table 4.12

' Characterization of Barnwell Silty Sanqi Used in
BNL Sorption Experimentst 412

Particle size distribution; sand: silt: clay 75:10:15
weight percent bulk sample (avg.)

Surface area, m2/g 0.3 - 13,

Cation exchange capacity, meq/100 g 6.0
(sodiumindexington)

Organic carbon, weight percent 0.03~

Extractable iron, weight percent 0.2 - 0.3
Carbonate content, weight percent 0.0
Mineralogy:

(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.

60 o occurring in the core fromGamma spectroscopy detected only C

Trench 2. 60 o activity vs depth is shown in Table 4.13.C

Conclusions drawn from the infonnation presented above indicate that,

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

e In the event of release from the waste package, C-14 migration is
expected, as indicated by the information available from West Valley,

4 an other 14 -hydrocarbons;14CH Cpossibly as
,

i
e Enhanced mobility is expected for Co-60 and Cs-137 in the presence of i

organics which may not be a part of the NEN waste package, but may be
present in the burial trench leachate.

'
' o 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

60 o Activity in Barnwell. Trench Core #2(24)Relative Distribution of C

Depth Mean Activity _ Relative Activitya

(e) (pCi/g) (pC1/cm3) by weight by volume

* 8.75 - 8.81 491.75 1147.23 1.0000 1.0000
8.81 - 8.86 420.64 966.51 0.8554 0.8425
8.06 - 8.92 410.07 922.48 0.8339 0.8041
9.02 - 9.04 114.58 277.69 0.2330 0.2421
9.04 - 9.09 36.00 84.41 0.0732 0.0736
9.09 - 9.14 17.71 41.38 0.0360 0.0361.

9.20 - 9.25 1.791 4.45 0.0036 0.0039
9.25 - 9.30 2.38 5.34 0.0048 0.0046

.

9.30 - 9.35*

9.45 - 9.49 1.33 3.05 0.0027 0.0027
9.49 - 9.52 1.96 3.93 0.0040 0.0034
9.52 - 9.56
9.56 - 9.60 3.418 8.782 0.0070 0.0077 .

9.70 - 9.74
9.74 - 9.78 4.25 10.52 0.0086 0.0092
9.78 - 9.83 5.63 14.45 0.0114 0.0126

* 9.83 - 9.91
9.91 - 9.94
9.94 - 10.01 2.49 6.80 0.0051 0.0059

0.009210.01 - 10.03 4.53 ------

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 .0.0252 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 0.3327 0.0003 0.0003
11.12 - 11.18 0.1389 0.2685 0.0003 0.0002
11.18 - 11.23
11.23 - 11.28
11.28 - 11.34 0.0884 0.1196 0.0002 0.0001
11.34 - 11.40
11.59 - 11.67 0.2589 0.5028 0.0005 0.0004
11.67 - 11.74 0.0677 0.1056 0.0001 0.0001
11.74 - 11.79 N.S.b N.S. M.S. N.S.
11.79 - 11.84 M.S. N.S. N.S. N.S.

-

aActivity expressed relative to the activity of the uppennost _

segment in the core.
b .S. = no significant activity detected.M

*
. g.

.
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5. ENVIRONMENTAL MONITORING AT RICHLAND

Information pertaining to environmental monitoring for the USE site was |

obtained in part from section 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 follows
(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 local 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 radionuclides for which specific
radioisotopic analysis is performed (based on toxicity and incluaing
Cesium-137, Strontium-90, Iodine-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 detennine the state of such agents in Richland trench I

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
sh00ld 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. Qua rterly
assays are conducted in soil and vegetation samples at off-site locations. A
continuous air monitor is operating at the site. There is(4)ng informationavailable on vapour phase tritium migration at this site. This could be
rectified by establishing a program of soil aoisture sampling from monitoring
wells.

Given the lack of data from previous years of operation, an assessnent of
performance for the Beatty site is not possible at the present time. USE has
the technical experience acquired from its Richland operations to 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 perfonnance 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.

e 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 m) 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.

,

e 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 st6 dies. 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(gyhtask 1C). Studies conducted'

at Los Alamos Scientific Laboratory '3) 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.

.

g 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 buriale
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.

.

O

%
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APPENDIX A

RICHLAND SITE: STATE OF WASHINGTON RADIOACTIVE MATERIALS LICENSE
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/mendment No. 13 in accordanceRE"y n,en with letters dated June 20, 1980,r

f ~" , and July 23, 1980.
DEC 1 L 1980

.

&.
NECO/WU . l'' U STATE OF WASHINGTON Page 1 et 21 Pases.

RADIOACTIVE MATERIALS LICENSE .

Pursuan to the Nuclear Energy and Ra&ation Control Act. RCW 70.98, and the Radiation Control Regulations. Title 402
WAC and in reliance on sentemenes and representations heretofore made by the licensee designated below. a license is hereby issued .

turhoriaang such licensee to transfer, receive. possess and use the radanactive material (s) designated below; and so use such
radiongtive materials for the purpose (s) and ac the place (s) designated below. This license is subject to all applicable rules
and regulacions promulgated by the State Departrnens of Social and Health Services. ,,

t- 3 %3""l'519-2 is amended in its
entirety to read as follows:

Nuclear Engineering Company,'Inc. 4. E p.,,, da.ei. N e
9200 Shelbyville Road, Suite 526
P.O. Box 7246

2. Add"" Louisville, Kentucky 40207 5"''"'"""*"""

& Radioactive Maeerials 7. Chomscal sad /or pinysical form 8. Mamme|usasiry licenase may
<eseos a.d n==h=) po = mar one tune

Any radioactive material A. Dry packaged radioactive A. 60,000 Curies.

Except source material as Waste except as otherwise
in B and special nuclear authorize'd in the license
material.

B. Dry packaged radioactive B. 36,000 kilograms
yce material waste except as otherwise

authorized in the license

CONDITIONS

9 Aushociand use. (Unires asherwene specified. she aushenaed piaer of une is the laceanse's address sseesd in Isena 2 above.)

'. 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
by Nuclear Engineering Company. Inc., Route 4 - USDOE Hanford Reservation. -

P.O. Box 638 Richland, Washington 99352, referred to hereinafter as the
"Richland Site."

.

REC. .

.

.

O

-; .

.
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2a 26Pay
STATE OF WASHINGTONs

RADIOACTIVE MATERIALS LICENSE

WN-1019-2p.
,

.

10. .Dperations at the site shall be conducted by.. or under the supervision of, Vernon D.
" Apple, Site Manager; Robert E.. Phalen, Site Assistant Manager; Floyd A. Dickson, Site
Radiological Control and Safety Officer; and other individuals designated by the*

licensee's Site Radiological Control Officer upon ecmpletion of the licensee's
training program. The licensee shall notify the Washington State Department 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.

I

11. All new pennanent 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.'

12. The transportation of radioactive 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."

13. Radioactive materials authorized by this license are to be received at the site in ...

shipping containers which 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.

'

14. 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;

11) 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 Radioactive Waste Disposal At Richland,
Washington." (Site Operations Manual).

~

iii) Conduct tests or experiments not descr1 bed 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). L

_ _ _ _ _
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14
11) Involves a reduction in,the licensee's record keeping and reporting require .j g

j ments: I-
.

! iii) Increases the potential for release of radioactive material to unrestricted
4 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
i

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

;

| c) 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
j be maintained. These records shall include safety evaluations which provide the
i 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, .

| V including a sumary of the safety evaluation of each.
.

: 15. A monthly site receipt and burial activities report shall be submitted by the licensee,
! no later than the 10th day of the following month, to the Supervisor, Radioactive
j Materials Unit, DSHS - Health Services Division, M.S. LD-ll. Olympia, Washington
j 98504. The report shall include but not be limited to the following information:
:

! a. name and address of the shipper;

} b. radionuclides and activity of each radionuclide in millicuries;
i

,

j c. 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 '

1

: f. mass (in kilograms) and volume of source material received. !
i

.;

! 16. Upon the adoption by the Department of a State of Washington Radioactive 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 authorization has been given
by the Department to transfer or dispose of the ce:ords.

18. The licensee's corporate management audit program, described in Section 2.1.3.
of the Site Operations Manual, shall be expanded to rsquire comprehensive manage-'

e.cnt audits of those site activities and requirements of the license which are not
specifically listed in Section 4.0 of the Raciological Controls Manual and assigned
thereby to the Chief Radiological Control and Safety Officer. These audits shall
incluce, but not be limited to, audits of trench filling methods and inspection of
shipping records, certifications, and incoming packages and containers. Comprehen-
sive management audits will be made at least once in each calendar quarter and
will 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
inspection shall be conducted by management every six (6) months. Audit information,
inspection findings and corrective measures shall be documented.

1:. The corporate management audits described above shall be made by an individual, or by
'ndividuals, other than the off.icial designated as the corporate Chief Radiological
Control and Safety Officer.

20. 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, HANDLING AND PACKAGING CONDITIONS

21. linless otherwise specifically authorized by the Department, the licensee is not
|

|
euthorized to open any package containing radioactive material at the facility,
except for the following:

i,
.

.

9) 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.

(b) For purposes of inspection in the presence of a state inspector for com-
oliance with the Washington rules and regulations for radiation protection i

,

and conditions of this license;
,

~
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(c) For purposes of returning, outer shipping containers; and
-

, .

( ,
.

J (d) For purposes of retrieving shipping documents.
!

i 22. If wastes contain both toxic chemicals (including pathogenic or infectious materials)
! and radioactive materials, the haz'ard of each shall be evaluated indepcndently. If
| the chemical hazard exceeds the radiological hazard, the waste shall not be buried '

j at the licensee's Richland site, except as specifically approved by the Department.
i Records of the hazard evaluation uf such wastes shall be kept for inspection by
j the Department.
.

j 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.

i 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 lar
to exceed the limits specified in license condition 8A and 88) ger quantities (notabove ground for

i less than three work days does not constitute storage.
| ! ,

; 24?Except as provided in condition 25 the licensee shall not receive waste contain-
j ing transuranic elements. However, waste containing less than 10 nanocuries total

transuranic nuclides per gram of waste is acceptable provided transuranic nuclides
i are essentially evenly distributed within a homogeneou's waste form. This license
j condition does not authorize receipt or burial of components or equipment contami-
i nated with transuranic nuclides.
,1

|25. Household smoke detectors containing Americium 241 foils which may exceed the -

j transuranic limit of 10 nanocuries per gram of material may be accepted for
j disposal provided the entire detector is disposed of.

.

!

!26. After December 31 1980, radioactive waste containing more than one (1) percent oil !i 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 oil |'

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
j (examples of containers meeting this specification are listed in Appendix D) and it ,

4
|! shall be lined with a minimum 4 mil plastic liner which shall be sealed. Only

i absorbents approved by the Department shall be used.
i ,

j27. The licensee shall not receive packaged radioactive waste at t'he site unless pack- -

aging is in accordance with applicable NRC, 007, and State regulations, and the
; conditions of this license, including the following:
'

I

b _ _ _
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(a) Unless specified in this license, the licensee shall not receive any -

liquids 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 31, 1980. Effective January
1,1981, no detectable free standing liquid shall 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 radioactive liquid contents. Only absorbents approved by the
Department shall be used.

(b) 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 00T 7A
performance specification and having a he&vy duty closure device (see h
Appendix D) and shall be lined with a minimum 4 mil plastic liner. Caly
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 matdrial to absorb

| 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 material, shall be treated so that the material, if non-radioactive,

,

could have been dispased of at a sanitary land fill. The waste container
shall be restricted to a DOT 17H specification container and it shall bei ,

| lined with a minimum 4 mil plastic liner which shall be sealed. The waste
l 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 40% greater than the inner container. The inner container
shall be completely surrounded by an abosrbent. Only absorbents approved by
the Department shall be allowed.

_ O
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tes, filter media).- t

Liquids and wet sludges' (e.g. evaporator bottoms, concan ralidification media specified below,r *

his license, may be received.
which have been solidified with one of the soand meet the requirements of Condition 27(a) cf t(e)

Acceptable solidification media are:

1) Dow media

ii) Cement

.
iii) Urea-formaldehyde .

iv) Asphalt
*

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

i loss or disper-
Waste packages must be without significan't package deformat on,diation levels

sal of the package contents, or an increase in the maximum rarecorded or calculated at the external surface of the pac age.k Except for(f)
fiberboard, and paper

overpacks which are removed prior to burial, cardboard,All wooden boxes shall be banded with metal bands.
d

Void spaces within the packing container should be minimize .packages are prohibited.
l that might react

No pyrophoric or chemically explosive radioactive materiaviolently with water or moisture shall be accepted for d sposai l at the site
(g)

without prior approval by the Department. i ls shall be
Animal carcasses containing, or contained in, radioactive mater athe biologicali ts:

material shall be layered with absorbent and lime anpackaged in accordance with the following minimal requ remend placed in a metal con-(h)
d having a heavy duty closure

tainer meeting 00T 7A performance specification anThe inner container shall be sealed and placed in a
i i ith a heavy

device (see Appendix D).

metal container meeting 00T 7A performance specif cat on wduty closure device (see Appendix D) and having a capacity at
least 40% ,

l be completely -

greater than the inner container. The inner container shalt iner must be

surrounded by additional absorbent material and the outer con aDiatomaceous earth or other absorbent materials as approved by the
*

sealed.
Department shall be used.
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|After September 1,1981 a refrigerated van shall be used to ship animalY( f )
carcasses if the transit time will exceed 48 hours from the time the bio-

|.

|logical animal carcasses are first removed from cold storage until arrival at '

the disposal site.

(j) Ion 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 fllter
media containing radioa::tive 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 radioactive gases, provided the following criteria are met:28.

(a) Burial containers must be approved by the U.S. Department of Transportation.

(b) Internal pressure of containers may not exceed 1.5 atmospheres.

h(c) Total activity in' each container shall not exceed 100 curies. .

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

RECEIPT, ACCEPTANCE AND INSPECTION CONDITIONS

Waste shipments shall not be accepted at the sice unless accompanied by the properly29.
executed shipment records, certifications and permits required by state and federal
laws and regulations, including a Washington State Patrol cr Washington State
Utilities and Transportation Comission vehicle inspection certificate, or a
visible Washington State 90 day vehicle . inspection seal.

30. The licens.ee shall ensure that each radiation shipment record (RSR) used to
describe a radioactive material wast'e shipment be accompanied by certification,
properly executed by a representative of the shipper / generator of the waste, in
accordance with the requirements of executive order 79-09 issued on November 19,
1979, signed by Dixy Lee Ray, Governor of the State of Washington.

I

,

31. Surveys of incoming vehicles shall be conducted in accordance with conditions'

set forth in Appendix 8 of this 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 8 are intended to define
minimum requirements and are not meant to limit survey activities. ,

32. 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.

33. 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 regulations are observed during waste receipt or an unloading operation,
that operation shall be teminated. 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. Af ter 24 hours, or if an

! inspection is 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% of34.
package volume shall be segregated from other wastes, stor3d 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.

35. 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 *

information:

(a) Total activity of radioactive material, in Curies, excluding source
'Mand special nuclear materials; total amount of source material in ,

kilograms; and total amount of special nuclear material, in grams,
in the trench;

(b) Trench * number

(c) Date of filling and capping the trench; and

(d) Volume of waste in the trench.
36. 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.

37. Excluding trenches 1 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.

38. 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.

O
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Type B wastes or those wastes having radiation readings, without shielding,
in excess of 10 R/hr. but less than 100 R/ hour at any package surface, must39. *

be placed at a minimum depth of 20 feet below the natural grade level of the
land. Wastes with radiation: readings in excess of 100 R/ hour on the package

-

The intervening spacer
surface shall be placed at a minimum depth of 30 feet. -

between the top of the wasta and the surface nay be filled with other waste
received for disposal provided that the requirements of this Condition andPriorPrior Department approval is requirsd.
other conditions are met.approval may be granted by telephone with a m. firming letter within 72
hours.

Licensee personnel shall wear protective clothing (at a minimum, coveralls andThe
gloves) at all times while handling or disposing of radioactive wastes.

40.

licensee shall provide change rooms for the employees and maintain procedures
for checking for contamination and for decontz:.inating personnel and clothing.
In addition to the above, safety equig)nent (including respiratory equipnent,must be provided and tested at least
fire extinguishers, and safety showersPlans for meeting the conditions set forth in thisonce every six months.
section shall be submitted to the department for approval by July 1,1980.
Construction of this facility shall be completed by July 1,1981.

Waste handling and disposal operations shall be conducted according to specific
written procedures and site criteria promulgated by the licensee. At a minimum,41.

procedures shall be written for (a) overpacking operations, (b) decontamination
operations; including packaging and disposal of removed contamination, and (c)
handling and disposal of radioactive waste material, including handling and
disposal of solid low-activity waste, organic and biological waste, and high-
gamma content waste requiring shielding, and (d) inspection of waste packages.

During any disposal, decontamination, overpacking, or inspection operation,
an employee whose sole responsibility is that of surveying, monitoring and

42.

recording radiation levels, and correlating waste packages with infonnation
contained in the shipment manifest documents shall be present. This employee
shall be appropriately equipped with calibrated and operable survey and
detection instruments in accordance with Condition 43.
Radioactive waste material receipt, h*andling, packaging, repackaging and dis-
posal operations shall not be conducted unless, at a minimum, the following

43.

number of properly calibrated and properly functioning radiation detection
,

instruments and samplers are available on-site. Radiation detection instru- |
-

ments, except pocket dosimeters, in order to be used under this license, shall
be calibrated at intervals not to exceed six months. Each scale of the instru-ment shall be calibrated at approximately one-third and two-thirds of full

-

scale. The licensee shall have available, at the site, instrumentation capable
of measuring contamination levels equal to one-half of those stated in Appendix
A, Part II (assuming smear samples are taken over an area 100 cm2).

I
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(a) One continuous air sampler to be used in the area in which the disposal '

operations are taking place. In addition a sampler shall be available as
required.for collecting iodine vapors. Potentially contaminated air is to,,

-

be sampled and air sample filters analyzed in accordance with site operating
-

procedures.
,

One continuous air sampler to be used during any waste package content(b) 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 f adine vapor.

' 1c) 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
i 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 Qwhen potential radiation levels require the use of such an instrument. r

(e) At least two survey meters capable of measuring alpha radiation shall be
avail.able at the site. At least one 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 HONITORING AND SURVEILLANCE CONDITIONS

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

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

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

i

and the Department within 48 hours. In addition, the licensee 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.
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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-
31onal release, sole use vehicles, equipment, and site areas to levels as low as

-

.

Contamination limits must be within those specified inTeasonably achievable. ~

Section II, of Appendix A, of th.is 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 personnel surveys listed in Section
IV, Appendix A.

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

b (a) The date of the inspection.

(b) The name of the inspector.~

(c) Identification of fences, trenches, caissons or other' disposal areas dich
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 loss or thinning cf the gravel
cap.) Maintenance of fences shall include, but not be limited to clearing
away tumbleweeds and/or drifting sand.

'

(e) A graphic description of the condition requiring repair. (For example,
details 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 list of time and materials required to make the repairs).

,

48. In ad11 tion 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 monitoring devices shall be rtplaced and
analyzed on a monthly basis. The results of the analyses shall be recnrded on a

L. fom suitable for inspection by the Department.
rom mZ STATE DEPARDGNr OF SOCIAL AND HEALm sEAVIc1s; .
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SITE CLOSURE'AND STABILIZATION CONDITIONS ;
*

.,,
;-

.
* *

49. As material buried may not be transferred by abandonment or otherwise, in the
absence of specific Department authorization, the expiration date on this license
applies only to the above ground activities and to the authority to bury radioactive
wastes at the licensee's Richland site. All requirements for environmental mont- ,

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 perfomance objectives outlined in Appendix C, " Position-Low-Level
Uaste Burial Ground Site Closure and Stabilization," dat'ed May 17,1979, as
revised. Novemb'er 26, 1979. -

51. By May 31, 1980, a preliminary plan for preparation of the licensee's Richland
site for transfer to another person who would only passively hold the site shall Q-be submitted for review. The plan shall be consistent wf th Conditions 49 and 50
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
objectives of the site plan specified in the preceding paragraph and any changes ;

in operations at the site which would enhance implementation of the plan.

53. After January. 31,1982 the licensee shall submit an update of the plan and )operational assessment itquired in Conditions 49, 50, 51, and 52 for the '

Richland site every five years, or at time of application for license renewal. l

.
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One year prior to the anticipated transfer of the licensee's Richland site and. buried radioactive waste to another person (including the state or an agency of
--

| 54.

the U.S. Government), the licensee shall submit a final version of the siter

preparation plan, including a schedule for implementation of all remaining planelements prior to transfer, and a description of the mechanics of orderly transfer
-

in coordination with the transferee.
the licensee shall revise, update, and submit to theI

On or before March 31,1980,
Department for approval, the Sf te Operations Manual for low-Level Radioactive Waste _! 55. On or before April 30,
01soosal at Richland, Washington _ (Site Operations Manual).j,'
1980, the licensee shall ruvise, update, and submit to the Department for approval,

,

:

the Radiological Controls and Safety for Burial Sites Manual (Radiological Controls _,

Manual)_.

Except as specifically provided otherwise by Inis license, the licensee shall
;

possess and use radioactive material described in Items 6, 7, and 8 of this
;56. :

license in accordance with statements, representations, and procedures containedsigned by James N. Neel, and the licensee's
'

in the application dated July 22, 1977,
supporting documents including their " Radiological Controls and Safety Manual" and
" Site Operations Manual for Low Level Radioactive Waste Disposal At Richland, -

Washington", as revised in accordance with negotiations conducted in Richland.between representatives of DSHS
-

Washington-on December 17,18 and 19,1979, ?

Radiation Control Program and Nuclear Engineering Company and Condition No. 55
|

. of this license. i!

.|-

|

|

i

J
-

1-
.

, _

.

i

I

j,
.
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ENVIRONMENTAL MONITORING AND SITE SURVEILLANCE
.-r~

APPENDIX A:

I. Environmental Monitoring Program' .

Activity

Samoles Location Detected Frequency

5 off-site wells * as reported . quarterly or as
aqueous by' U.S. 00E performed by

U.S. DOE

soil 4 site corners alpha spectrum quarterly
,

(split with DSHS at gamma spectrum

minimum one quarter gross alpha
of each year **) gross beta

vegetation 4 site corners alpha spectrum quarterly,
(split with OSHS at gamma spectrum

gross alphaminimum one quarter
, '-

of each year **V gross beta

vegetation, if present filled and capped gama spectrum at least annually,
trenches . gross beta each trench

alpha spectrum

TLD's 4 site corners mR quarterly

(Split with DSHS**) .

1 at site perimeter in prevailing wind directionTLD's -

from operating trench and at closest point to burial .

operations being conducted.
(

699-31-538;* Wells routinely sampled are identified by'the following numbers:
699-32-62; 699-33-56; 699-34-51; and 699-36-618.

*
,

,

1

*

** Department of Social and Health Services (OSHS) shall
specify the quarterly samples that are to be split.

FOR THE STATI DIFARTbGNT OF SOCIAL AND HEALDI s1RVIC1s
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II. Operational Contamination Limits

-

:

-

e{a) Skin and personal clothing:
_

No detectable alpha or beta-gama activity

(b) Protective clothing:
,

No detectable alpha activity

1000 dpm beta-gama activity

; (c) All items for unconditional release (e.g., waste transport vehicles):

Fixed contamination: .

|
1

0.1 mres/hr on any accessible, surface

Removable contamination:

b 220 dpm/100 cm beta-gamma2

22 dam /100 cm4 alpha

(d) Sole use vehicles:
,

Fixed contamination:

0.5 mres/hr at any accessible surface

Removable contamination: ,

2200 dpm/100 cg2 beta-gamma
220 dpm/100 cm' alpha

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

Fixed' contamination: .

0.1 mres/hr
.

Removable contamination:

2
1 220 dpm/100 cg beta-gama
| 22 dpm/100 cm' alpha
i , .

%..11 June 30,1980, decontamination operations may be conducted outside of <

the 1icensee's restricted area. ron tuI STATI DIFARTMaNT OF SOCIAL AND HEALTH SIaVicIs
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*

g(f) All site areas, facilities, equipment, or tools inside restricted
(radiation controlled) areas -

o

Fixed contamination:

0.5 mrem /hr
*

Removable contamination:

21000 dpm/100 cg beta-gamma
2,20 dpm/100 cm' alpha

Ill. Site Surveillance Program

, Inspection Frecuencies

Removable Fixed
Location Contamination Radioactivity

radiation controlled daily weekly'

facilities or buildings
.

operational trench WA daily

normal traffic areas outside WA weekly
operational trench area

site equipment weekly weekly

non-radiation 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 WA. departure from site -

'
protective clothing, feet, WA departure from radia-
and hands tion controlled area

,

----POR THE STATE DDARTMENT OF SOCIAL AND HEALTH SERVICZ3 ,
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Removable Fixed ,

location . Contamination Radioactivity
,

urine samples to be analyzed N/A quarterly and following
for H-3 and C-14. major spills and decontamina-

tion operations for those
involved.

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

thyroid monitoring for iodina N/A monthly for all operations
isotopes * personnel

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

"

*. udy of thyroid depositions will be performed by the licensee. and a report
of findings 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, 1980.

..

e

8

Se

i .

e

t

',

POR THE STATE DDARDGNT OF SOCIAL AND HEALTH SEaVICES
56

" - - - - - s.._r , _ _ _

HS 14-99A

I
._ _ _ _ _ _ _ _ .__ _

.. _ . - . _ _ _ _ - _ _ _ _ _ _ - _ - - - _ _ _-_



i

|

@
.

STATE OF WASHINGTON

RADIOACTIVE MATERIALS LICENSE
WN-IOl9-2

Ne
*

.

%

APPENDIX B: VEHICLE SURVEYSg.

Arrival Surveys:

Radiation levels shall be detennined by monitoring all sides and the bottom of the trans-
at the vehicle surface, at six feet from the sides of the vehicle, and atport vehicle

the driver's position in the cab. Smears to check for the presence of removable contami- |

1

nation shall be taken at areas where contamination is most likely to occur, including '

At least twocargo access doors and suspect areas as identified by visual inspections.
smears on each side of the vehicle, two from the exterior surface of the trailer door (s),
dnd two frcm 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 I-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 G
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 contamination 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 is conducting visual inspection,
shipment record checks, or record examinations. At least one smear shall be analyzed
for low energy beta and gamma snitters with an instrument capable of detecting isotopes
of concern (e.g. C-14, H-3* and I-125).

Release Surveys:

Beta-gamma and alpha (if applicable) levels shall be detennined 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 detectable or is reduced to acceptable levels. Smears shall be analyzed for
alpha (if applicable), and low energy beta and gamma emitters (e.g. C-14. H-3* and'

I-125).
,

* effective at time of installation of analyzing instrumentation.

___
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# ,' APPENDIX C
''

-

; DEPARTMENT OF SOCIAL AND HEALTH SERVICES
i POSITION - LOW-LEVEL WASTE BURIAL GROUND SITC CLOSURE AND STABILIZATION

(Revised November 26,19f9)

'

BACr.GROUNO
.

Events 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.

Tennination of operation at three commercial low-level waste burial sites, closing of
a tritium facility in Arizona, and a nun:ber of situations leading to passage of the -

Uranium Mill Tailings Radiation Control Act have caused the regulatory agencies to
remgnize that the icng-tenn health and safety matters associated with these facilities
n be addressed eariy-Ln in the licensing process.

The staff has beeri involved in reassessing the tenns and conditions of the license ,
issued 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 R%gulatory 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, decemissioning of all types of nuclear facilities was addressed only in
i general tenns, if at all. In necent years, decomissioning of fuel cycle facilities

and stabilization of uranium mill 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-Tenn Stability of
Uranium Hill Tailings Disposal Alternatives," was prepared in April 1979. The effec-
Livenass and stability of various engineering designs for the tailings, estankments,
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 ,

a conceptual and technical basis for fannulating performance cbjectives for site
closure and stabilization of shallow land burial sites.

i

I
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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 facilities. A
comprehensive technical infomation base is being developed by Battelle's Pacific
Northwest Laboratory. Reports on each type of fuel cycle facility are being 1

prepared. Similarly, a report on decomissioning of low-level waste burial grounds
is being prepared in close cooperation with the three states which currently license
this type of facility. Although the report of this work is not ccr.1pleted, infoma-
tion on alternative 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 managemer.t of
low-level waste (LLW). On October 25, 1978,' NRC published in the Federal Register
its intent to 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 decanissioning 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 compatibility under the tems of the U.S. '

NRC - State of Washington agreement.

On October .f; 1979, the Governor of the State of Washington caused the Richland
ccmmercid 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 tems of Executive Order E079-09 of that date. The Richland site
radioactive materials license for operation of a conmercial low-level waste burial
fecility has been in a state of timely renewal since August 31, 1977. In view of
the Governor's explicit directions concerning handling of radioactive waste, and
proposed new regulations which have resulted fran the aforementioned Executive Order,
there is urgent need to update and renew ti.e Richland site license. The urgency,
however, has necessitated development of an interim position before the regulatory
framework and technical base specific for burial grounds can be canpleted. Toward
this end, the NRC staff has assisted the state in developing interim perfomance
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 perfomance objectives into their position.

,

e *

6
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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 aCustody by'such an agency, or agencies, will be neces-custodial government agency. At this time,sary until such time as the site can be released for unrestricted use.
restrict'ed use is considered in terms of a few hundred years. The site operator's
responsibility and the authority to possess buried waste contir.ue until the state
finds that the requirements of the license, based on the plan, have been satisfactor-
ily compiled with in a manner which will masonably assure protection of the public
health and safety. The state m4y 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 ents that may have been made between the
licensee and the owner of the site. The history of the operations at a burial ground,
th> 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 still also be,

o tant factors. The overall objective, however, is to operate the site in suchim r
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 mquired after temination.

.

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:

P. ', is assure that all waste foms and types have been buried in accordance with
*t. undt t1ons of the license..

'

(2) To dismantle, decontaminate as required, and remove all structures, equipnent.
| and 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 .

for long-tem care by the custodial agency.
'

(4) To document any agreement on the part of the state or federal government to
participate in, or accomplish, any performanca objectives.

O -
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(5) To address the matter of pre- and post-closure stabilization and monitoring ,

!costs and the funding of those costs. -

.

', 6 ) To assure that direct gamma radiation from buried wastes shall be essentially
background.

(7) 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 we.ter supply. Acceptable levels for air are those found
in Chapter 402 WAC (or 10 CFR Part 20, Appendix A).

.

i'

(8) To assure that the site has been rendered suitable for service activities
during custodial cara. -

;9) To assure that final conditions of the site are acceptable to the custodial
agency and are compatible with its plans for the site.

.

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

be gan.
..

11) 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.

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

13) To assure that the sur' ace is stabilized with an appropriate agent such as rock,
riprap, or other materials that may develop as the technology advances. i,

14) To assure the trench caps are stabilized so that erosion, settling, or slumping i

of caps is extremely remote.
' , - i.

,'

15) To demonstrate that the trench markers are in place, stable, and keyed to bench- '

carks, and that identifying information is clearly and permanently marked.,

16) To assure that the custodial agency will receive complete records of site main-
tenance and stabilizatinn activities, trench elevations and locations, trench

' faventories, and monitoring data for use during custodial care in the event ;
,

there is need to take unexpected corrective measures or to interpret data.
;

t

17) To assure that a buffer :cne has beca established surrounding the site which
is sufficient to provide spaco to stabili:e slopes, incorporate surface water

-
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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-tena custodial phase.

(20) To 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 have 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 detennine the impact of present and zoned activities on adjoining areas on
the long-tenn performance of the site.

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

IMPLEMENTATION

Existing licenses will be amended to add conditions requiring submittal of site closure
end stabilization plans. This will include explicit requirements for satisfactory
cospletion of the plan before the license can be terminated and before the materials .

taich arc buried at the site can be transferred to custodial government care.

16w ac / kantr will be required to submit preliminary site closure and stabilization ,

;lans a: :: *. .r the initial application.
-

Finally. all objectives wil be considered and satisfied to the extent practical, during
he reote :t for burial ground operating license termination.

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

:

Spec. 68 Steel Drum (30 gallon)
,

1Spec. 6C Steel Drums (5 and 10 gallon)

Spec. 6J Steel Drum (55 gallon) -

Spec. 42B Aluminum Drum (55 gallon)
,

Spec. 17C Steel Drum (5 gallon)
t

Spec. 17C Steel Drum (55 gallon) Q
Spec. 17H Steel Drum (30 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 l

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

O
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Amendment Number 14
.

.

U.S. Ecology, Inc.
9200 Shelbyville Road, Suite 526
P.O. Box 7246
Louisville, Kentucky 40207

Attention: T. S. Saer, Vice President
.

In accordance with letter dated December 11, 1980, License Number
VN-1019-2 is amended as follows:
Effective January 1, 1981, the name of the IIcensee in item I is changed
from Nuclear Engineering Company, Inc. to U.S. Ecology, Inc.

'

s

.
.

s

.

~
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CARSON CITY. NEVADA sS7)O
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1

NEVADA STATE 30ARD OF HIA1TE -
,

.

RADICACTIVE MA!ERIAL L:0E SE
.

Pursuant to Nevada Revised Statute h59 0LO sad State of Nevada R-iles
and Regulations for Radiation Control and in reliance on s atenents

' '

and representstions heretofore =ade by the licensee, a license is
herecy issued 1.uthorizing the licensee to receive, possess, and dis- .

pose of by land burial radioactive =aterials. This licer.se is subject

to all applicable rules, regulations, sai crders nov er hereafter in
effect and to any conditions specified hl: .

1. Licensee: Nuclear Engineering Cc=pany, Incer;cratei

J.'I.' 2. Address: 9200 Shelbyville. Roci, Suite 526
post Office 3ox -72h6
Icuisv111e, Kentucky kO207

3 license Nu=ber: 13-11-00k3-02

k. Ex-iration Date: June 30, 1980,

5 Reference: NRC License No. Ok-03766-01
.

CONDITIONS

6. Radioactive =aterial shall be disposed of by burial at a site in
Nye County, Nevada, within the boundary of the land area described
as follows:

*

NW 1/k NE 1/k; NE 1/k 3W 1/k of
Section 35 Township 13 South, Ra=ge kT .

East, Mount Diablo 3aseline and Meridian

T. The ' licensee shall co= ply vith the provisiens of Article 3. "Stan- ,

dards for protection Against Radiation" of the Nevada Rules and
Regulatiens for Radiation Control, " Radioactive Materials".

:

. 'O
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3. '"he licensee shall not possess at a=y cne ti=e = buried radica :ive
material a excess of:

A. 50,000 curies of radioactive =a.erial excluding sorce and spe-
cial nuclear material. P.adium 226 shall be limited to 1 crie.-

.

,

.

B. 25,000 pounds of sc= :e =aterial. .

..

C. 350 grams of Uranius 235; 200 grams of trsniu= 233; 200 g s=s-
-

of plutoniu=; or any ecebination of the in a : riance with the
folleving fe:=ula: For each kind of special sueles- =aterial,
dete. ine the ratio between the quantity of that s;ecial nu: lear~

material and the quantity specified above for the ss=e kind of
special nu: lear =,sterial. The su= of such ratios for all kinds
of special nuclear saterials in ccabination shall not exceed unity.

.
.

D. Notvithstanding the ; revisions of 8.C above, the average ceneen-
tration of radioactive =aterials with ato=ic n=bers grt?.:er than.

'

92, including pluteniu=, shall not exceed 10 nano ==ies per gras
of vaste in any contziner. Also, the authori:stic: :::tained ;

; in this license for possession of special nu: lear raterial does !

not beco=e effective until 3RC ?.adicactive Material license I'

- No. Oh-03766-01 has been ter=inated. :

_

...... 9 A. Any radicactive liquids received for disposal shall not exceed*

.

the concentration li=its specified for the U. S. Depart:ent of
Transportation transport groups listed below:

,

Transport Group I - 0.01 =icrocuries per.=111111ter
Transport Group II - 0 5 microcuries per =111111ter
Transport Group III and IV - 30 =icrocuries per -m sitter

3. All liquid radioactive vastes shall be solidifici prior to burial.-

C. Notvithstanding the require =ents of 9 3, small qua:tities of
liquid vaste may be disposed of without solidificatics provided
that the concentration, quantities , and packaging cf these
liquids is in accordance with Section 5 of the licensee's " Site
Operations Manual".

D. Certification of the concentration of all liquid vastes shall be i

obtained by the licensee and records thereof maintained.| *

[E. ,No special nuclear material vill be received in liquid for=.*
-

10. The licensee is authorized to possess and dispose of gaseous vaste,
Krypten 85 and/or Hydregen 3 . Provided that:

. . . _
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A. Each pri=ary container does act exceed 1000 curies.
.

B. Each pri=ary container containing 100 cries but less than 1,000
curies be encased in concreta with at least six (6) inches of
concrete surrounding the prit:y container in every direction -

from the cutside surfaces of the primary container.

C. Each pri=ary coni:siner centaining less than 100 curies nay be .

buried in its U. S. ::epartment of Transpcrtation approved ship-*

ping container as received.

D. 3o container of gasecus vaste shall be received or buried if the
pressure within the container exceeds one atmosphere.

k
11. All vaste shall be placed in a disposal trench or hole within t ree

-(3) verking days of receipt, except in the ev.nt of an equip =ent.
.

breakiovn or other emergency. A report of such breakdown or e=ergency
shall be given within 2h hours to the Radiological Health Section,
Nevada Divisica of Herd.th.

12. All radioactive aste shall be disposed of by the licensee within
sixty (60) days from the date of receipt. Disposal shall nean that

-.
the containers of vaste have been covered by backfilling with three

=] (3) feet of earth er have been ec=;1etely ecvered by ranic= pisce-
=ent of other vaste. Certification of disposal shall be made en the

.

-

. " Radioactive Shipment Recori" by authorized =anage=ent persennel.

13 The licensee =ay seal or place in unda= aged containers such packages
received by the licensee which have been in= aged in transit. Da= aged

packages shall not be opened.

Ik. The licensee shall not re=ove solid radioactive vaste frca shipping
containers except as follows:

A. Any inner containers with not = ore than 1600 curies of Cobalt 60
or radiation equivalent may be removed from shipping casks pro-
vided that the inner containers are Mediately buried vi .hout
interim storage or processing. The 1600 curie li=it may be
exceeded only if prior written approval has been obtained from
the lice =see's Chief Radiation Control and Safety Officer and the
Radiological Health Section, Nevada Division of Health.

.

3. Any sealed source with not more than 50 curies of cobalt 60 or
, the equivalent of 50 curies of Cobalt 60 in terms of radiation -
may be removed from shipping casks provided that the sealed r
sources era immediately disposed of in the special burial ve11s
without interin storage or processing. The 50 curie limit say
be exceeded only if prior written approval has been obtained from
the licensee's Chief Radiation Control and Safety Officer and the'

_

Radiological Health Section, Nevada Division of Health.
. _ . . . _
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15 Radioactive vaste having hacardous properties other than radiological
|

hacards shall not be accepted for burial by the licensee until the
licensee has evaluated all hacards and has deter =ined that safe long- ;

term burial can be effected. Records of hacard evaluatic: of all |
!such vastes perfor=ed by the licensee shall be maintained for inspec-. .
'

tion by the Radiological Health Section, "evada Divisien of Health.
:-

16. Within tventy (20) days following the end of each calendar conth, the '
,

licensee shall submit tc the Supervisor of Radiologica~ Eealth,-

Ne.ada Division of Health, Capitel Cc= plex, Carsen Cit /, Tevada, 39710,
a report indicating the total volu=e in :ubic feet, and activity of

.
radioactive =aterial, other than source and special nuclear materials,
in curies; the total amount of source =sterials in pcunis (or kilo- '

grams); and the total amount of specia'. nuclear =ater!als in grs=s |
buried during the referenced son:h. The report shall also inii:ste i

the eunulative totals for the abcve. i.

!

17 After the excavation of each burial trench has been ec=pleted, and i
prior to coc=encement of burial in a trench, the bounda-ies of the !

Itrench shall be located by engineering sur rey referenced to bench
narks or other pe==anent features such that the boundaries :an be ;

Iaccurately relocated by future engineering surveys. Se trench shall
then be depicted on a scale iraving of the disposal site (;1ot plan) ,

sheving its location with respect to other trenches and e 'rer physical j

features of the site such as buildings , fences , and sa=pling wells. != r.
A copy of this scale drawing shall be sub=itted to the Radiological i
Health Section, Nevada Division of Health, within sixty (60) days of |

co=pletion of the engineering survey. ,

t

18. Upon completion of burial operations in a burial trench, the licensee j
shall backfil' the trench so that there is a sini=un of three feet |

of earth between the last layer of buried vaste and the surface of the
.

i

ground. The licensee shall then =ound earth over the trench to a-

mini =um height of two feet at the trench centerline in such a =anner [
as to drain runoff water away frc= the trench over which the earth
is mounded and away from any trench in the process of being filled.
The radiatics levels of completed trenches shall not exceed 0 5 mR/ hour
at ground level. Once a trench has been completed and =ounded, the i
licensee shall not conduct any activities, other than these necessary |

for maintenance, which disturbs the mounding over the trench and the I
idrainage patterns around the trench.

.

19 Within thirty (30) days of completion of burial operations in a trench,
concrete monuments shall be installed on the centerline at each end-*

i t of the trench. A permanent brass sign with the following infor=ation
clearly engraved or stamped into it shall be per=anently affixed to
each monu=ent:

A. The number assigned to the trench.
=

. - . . _

" '
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C~ 3. ""no date of start and ec=pletics of burisi operatic =s in the trench.

C. The total activity of radioactive =aterials is curies, excluding |
source saterials and special nuclear materials; the total amount ;

of source =aterisis in pounds (or kilograss); ani the total amount ]
of special nuclear materials in gra=s. ;

-
1.

D. The total volune in cubic feet of vaste bried in ..he trench.
.

.

I. The di=ensions of the boundaries of the trench. *

.
-

|The infor=ation required by this cenditien, in addi-ics to being
referenced on the pe:manent trench =onunents, shs11 be filed by writ-
ten re;crt to the Supervisor of Radiological Hen.ith, "ivisic of
Health, Capi ~tol Conplex, Carson City, Uevada, S9710, within thirty
(30) days after closing of a trench. -

.

20. All radioactive materials accepted for disposal shall be packaged in -

accordance with current U. S. Department of Transper:stics (D.O.T.)
regulations for the transportation of raitoactive naterial, and shall-
be dispesed of in these D.O.T. centainers unless othervise specified by
this license. I:;reperly packaged radicactive =sterics shall not be dis-
posed of by the licensee unless specific authorica:icn for disposal is
gr' nted by the Radiological Health Section, Uevada Divisien of Health.a

_.
-

Except as specifically provided otherwise by this license, the21.
licensee shall receive, possess, 'and dispose of radica:tive =aterials= = -

in accordance with statements, representaticas , and pr:cedures con--

tained in the following docu=ents:

A. Nevada State 3 card of Health Fer= 3RC-5, "Applicatics for
Radioactive Material License", signed by James 3. ; eel, dated
December 8, 1976.

B. " Relicensing Application and Geote --4 cal and Waste Manage =entr
Studies for the 3eatty Nuclear Disposal Site, ;ye Cc=.:y, Nevada
Dece=ber 1976".

C. " Nuclear 3hgineering Cc=pany, Inc. , Radiological Centrols and
Safety for Burial Sites Manual".

D. " Site Operations Ma=ual for Low Level Radioactive 7aste Disposal
at Seatty, Nevada".

.

JCHN K. CARR, M.D. , STATI EIALTH OFFICIRi ,

FOR THE NIVADA STATI 30ARD CF HEALTH.

6[!c1 A; 0 A M77 3r-Date .

i

M __ _ . C. Earton, Supervisor, Radiolorical HealthWcg:;
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'
AMENDMENT ..'!O . 1 .

..

.

.

. All radicactive material received fer b: rial shall be in
approved Department of Transportation containerss These

containers shall be constructed, as a minimun, of wcod. *

No containers constructed of fiberhoard, cardboard er other

similar materials containing radioactive materials shall be

accepted for disposal. The only exceptions.are as noted in

" Section 5.0 of the Site Operations Manual for Low Level

Radioactive Waste Disposal at Beatty, Nevada, as submitted

December 8, 1976.

*

APPROVED THIS day of

1979,

DEPARTMENT OF HUMAN RESOURCES

;

ROBERT LIST RALPH R. DiSISIO, Ed.D.
,

Governor Director
State of Nevada

.

't .

NUCLEAR ENGINEERING COMPANY, INC.

JAMES N. NEEL, President, - -_

*2~- -
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* * ha,* ADA STATT., BOARD OF hr.aLI"Il..

RAlllOACTIVE .it ATElt!AL !.ICl.NSE
Q_ SLTrLDIE.NT.utY sitIET -

-

,

Licente Number.13. .11:D.O.s3-02*

. _ - - Amendeant No. 2
,

James N. Neel, President
Nuclear Engineering Company, Inc. .

9200 Shelbyville Road, Suite 526
Post Office Bo.t 7246 '

Louisville, Kentucky 40207 *

.

*
.

License No. 13-11-0043-02 is hereby amended to add License Condition 22:

22. The licensee will notify the Radiological Hes1th Section, Nevada
Division of Health, upon delivery at the Beatty site of any shipment .

of material not accompanied by shippit;; papers or for which no-...

shippf.ng papers have been received. Such shipments shall be tem-
perarily sected above ground in a secure area until their contents
can be deter =ined by inquiry, or until otherwise directed by the <

Radiological Health Section. l

.
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*
. .

' )

|
' JOHN H. CARR, M.D. , STATI HEALTH OFFICER

FOR THE NEVADA STATE BOARD OF HEALTH
r - - - - - - - - - By

'

~'

%... 72
_ , , , A,ig,,.* 91, 1970 J4"- Vaden, Supervisor . Rad.i.clogical.llealth*
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NEVADA STATE BOARD OF HEALTH

.

. RADIOACTIVE MATERIAL LICENSE
M- SUPPLDENTARY SEEET

,

T *ee Number.U..ld.-#.0.U.-02::=-
*

Amantseat Me. 3

. ,,..s

Mr. James M. Neel, Presidaat-
,

Nucisar Engineeriny Caerpanyo Inc. *

Poet Office Sox 7246
Louisville, Kaatucky 40207o

.

Amend:xrnt No.1 to License No. 13-11-0043-02 is hereby delerted.

.

.

.

==
55
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.

(

John R. Carro M.D.o State Health Of!Lcer
FOR TIE NEVADA STATE BOARD OF HEALTH.

*/S/ C|o V ,.:
By,-;- ---

~hr- septam:ba: 4,1979 73 John Faden, superviser, Jtadio2orical sealth
Ls..
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NEVADA STATE 20ARD OF MEAI.Til
.

RADIOACTIVE MATERIAL LICENSE.

SUFFLDENTARY 5HEIT
~

.
,

13-11-0043-02N i im- Nmber= - -.

A=endment No. 4

-
.

s

Mr. James N. Neel, President -
.

Nuclsar Engineering Company, Inc.
9200 Shelbyville Road, Suite 526 -

Louisville, Kentucky 40207
*

,

*

.

Amend:aent Nr. 4 to b. cense Number 13-11-0043-02, is hereby issued to add Condition 23'

to the license:
.

Concilition 23. Liquid radioactive waste solidiiied by the urea-formaldehyde process
,

shall not be received by the licensee for burial at the Beatty, Nevada
site. The licensee shall notify all its custetsers of this license -

.

condition and shall insnediately inform all power co=panies known to
them to be using the urea-formaldahyde process for solidification of* --

liquid radioactive vaste that any such packaged vasta now on hand cannot
be received at the Beatty, Nevada site. .

,

|

@
. _, .

,
_

.

. .

.

.

.

*
. .

.ias 3

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

/- - - -

m .. October 8.1979 an. Supervisor, Radiologi_caMah
-

-
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', NEVADA STATE BOARD OF HEALTH ]
- ;

RADIDACITVE MATERIAL LICENSE
''

~
~

5UPPLDtENTARY 5tEIT
.s=:::=. .

~ g= Licesse N . ::ber_.13-11..eJ.43-02-; ..

-

,S

i

j Mr. James W. Neel, President
Nuclear Engineering Company

~

,

Post Office Box 7246*

Louisville, Kentucky 40207
, ,

*
.

As..:ndment No. 5 to License Number 13-11-0043-02 tecporari'.y acdifies
Condition 18 6f the license to permit the U. S. Geological Survey
personnel, contractors, and equipment to drive over the teps cf
trenches 2 and 4 .to conduct radar profile surveys. This :nodification

! shall expire on November 16, 1979, unicss extended in writing.
.
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JOHN H. CARR, M.D., ST.iTE iiEALTH OFFICER
FOR THE NEVADA STATE BOARD OF HEALTH

By __ *7 ''-e.. Joh.,.Va' den, Supervisor, Radiological Health75
Nte Q.C.t.9.b.AI 26 10J9 - --
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APPENDIX C

RICHLAND ENVIRONMENTAL AIR MONITORING PROGRAM
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Subject: RT0"t:0 r?nPNr?r.vJ. ATn tmT'mnt"c Pntwa Procedurc No. pu-.007

Technical Concurrence: gy/_gh Page 1 of 5'

| Approval Authorization: [h 4 Rev. 0 1

Oa f:0 6/77 5/78 '

*i .

'

! .

1.0 INTRODUCTION
.

This procedure is being promulgated to implement the requirements
of Section 9.0, " Environmental Monitoring" of the Nuclear Encincer-
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.'

2.0 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 guidelines for emergency air |

| sampling as well as normal air monitoring on a day to day basis.
'

i

3.0 PARTICULATE AIR SAMPLING
.1

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 operations.

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.

I
3.1 Particulate Air Sampling Proceduras

I The procedures to be followed for both daily and emergency
|
; air samples will be located in the front 'of the air sample
L log book. All results obtained by these procedures are to
i- be recorded on the Richland Facility Air Sampic Record
|

Sheet (Fig. RW-003.1)
78
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PROCEDURE NO. RW-003
REVISION 1

PAGE 2 OF 5*

3.1.1 Air Sample for Particulate Activity (Normal)

1. The normal air particulate activity sample will -

be done on a daily basis.

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

,,

operations.
.

3. 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 background4.
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)

5. 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 equation.

6. 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.

,

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

8. Using an alpha detecting instrument ascertain
if any alpha has been collected. This will bee

done on 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
REVISIOli 1
PAGE 3 OF 5

3.1.2 Air Sample for Particulate Activity (Emergency)

1. 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:

uc/ CCPM X C.F.=

ml Volume (liter)

4.5 X 10-9C.F. =

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 gir and provides a minimum sensitivity
of 1 X 10- uc/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

~9 " /*1Any particulate air sample which exceeds 1 X 10 i

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:'

ue/ml = ccpm X correction factor
hrs

80 *
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PROCEDURE NO. RW-003
REVISION 1

. PAGE 4 OF 5

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

.

correction factor = 2.65 X 10-12 hr - uc
.

ccpm - ml

-122.65 X 10 hr - ue ~_ 1 hour 1 min 1 ft3 10 dpn 1 uc
0ccpn - ml 60 min * 1 ft3 x 28317 ml * 1 ccpn * 2.2 x 10 dpm

:.

1 min /ft 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 gwest ,

! efficiency for the probe based on a 2 geometry C, all

j 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.~

-

5.2 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.

.
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APPENDIX D

RICHLAND ENVIRONMENTAL MONITORING PROGRAM
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WotK l>rocedure. .

Subject: RICHLAND ENVIRONMENTAL MONITORI!!Q PROGRAM Procedure No. RW-006

Technical Concurrence: 4 d Page 1 of 5

Approval Authorization: O ):m 'te v . 0 1
Date 3-77 5/78

8

1.0 INTRODUCTION

This procedure is being promulgated in order to implement the requirements
set forth in Section 9,0 of the Nuclear Engineerinc: Company, Inc. Radio-
logieni control and Safety for Burial Sites Manual.

2.0 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 -
thereto, such changes shall first be reviewed by the Chief Radiological
Control and Safety Officer with the State of Uashington, Supervisor of the
Radiation Control Program. This procedure does not cover the Environmental
Air Sampling Program for the Richland Burial Facility. That program is
covered in a separate procedure (RW-003).

3.0 SAMPLTNG MEDIA

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

4.0 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 Samnles

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

| 4.2 Soil and Vegetation Surface Samnles
6

Soil and vegetation surface samples are taken on the licensed disposal

site at four (4) locations. The locations are within fifteen (15) feet
Iof the southeast, southwest, northwest and northeast corners of the

disposal site to insure sample re-producibility.

5.0 SAMPLING FREQUENCY

| Aqueous, soil and vegetation samples will be collected and analyzed on a
'

quarterly basis.

84
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6.0 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:

t 6.1 Aqueous

), *

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 bei

collected for analysis.

7.0 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 Soil Samples
o

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

( 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.

1.3 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 analyais shall be performed.

85
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7.4 Notific.ition 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 Ilealth

! Services . *

8.0 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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