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PURCHASING DEPARTMENT

July 20, 1962

Mr. J. C. Delaney, Acting Chief (4)

Source and Special Nuclear Materials Branch
Division of Licensing and Regulation
United States Atomic Energy Commission
Washington 25, D. C.

LICENSE NO, 8TB-489
Dear S8ir:

This license authorizes the use of Thorium as outlined in my
letters of October 16, 1961, and November 20, 1961. The current
possession limit is 300 pounds.

In line with the expansion of our Dispersion Modified Metals
Program, we desire increased authorization for quantity on hand., It is
requested that the limitation be changed from 300 pounds to 2,000 pounds.
Of the 2,000 pounds which could possibly be on hand at one time, approxi-
mately 1,000 pounds would be in the form of raw material (i.e. Thorium
Salts as procured from salt producers), 500 pounds in process and 500
pounds in finished material.

In line with this request certain changes will be made in the
information presented in the above mentioned letters.

The reference to maximum Thorium used per year i
to be deleted.

Pacilities used will consist of:

1. The original installation described in the
mentioned letters. This area will be increased
section of approximately 20° x 25', All safety ‘
handling precautions in effect will be used in thinx\ig;gﬂ;/,
new area.
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<7 2. A second building for somewhat larger scale
e operation will be used. This building haa two levels
. and is approximately 25' x 42'. All precautions used
5 in the current building will be used in the new building.
4sﬁM 7Q§*The ventilation will be increased to 10,000 cubic feet
A ,apq\ gﬁ per minute.
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Page 2 (continued) July 20, 1962
Mr. J. C. Delaney, Acting Chief (4)

3. Bupporting research is done in laboratories. The
work is limited to small samples. Precautions of working
in hoods and maintaining clean conditions are observed,
Ventilation in the laboratories is equal to or in excess
of that in the original building.

-~ Waste- There will be no changes in the method of waste
disposal outlined in the October 16th letter. Processing
£y of additional quantities will result in a higher guantity
- of waste. It is expected that up to 2,000 pounds may be
disposed of in a year by burying.

There are no other changes.

Experience to date has confirmed cur akility to keep udintion.

hazards extremely low. The same procedures will continue to be followed
and all AEC regulations will be adhered to.

Your prompt attention to this request will be appreciated.

Very truly yours,

.24 / .ﬁf;uw... L

« #. Gorman, Jr

Asst. Purchasing Agent
Chemicals & Containers Div.
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Du Pont - Newport RI/FS Work Plan 88C2076-2

a field operable gas chromatograph (GC) located on-site and equipped specifically for TCE and
PCE analysis. Details on the method of soil gas sample collection and analysis used at the
Newport Site are described in Appendix G and presented in Section 6 of QAPP.

The samples were analyzed within one-half hour of sample collection by
injecting the sample directly into the gas chromatograph (GC). The GC used, a Varian 3400
series equipped with dual electron capture detectors (ECD), affords the most sensitive analysis
for the chiorinated organic compounds of interest (TCE and PCE). Detection limits achieved
during this survey were approximately 10 parts per billion (ppb) for the two compounds of
interest (see Appendix G). The soil gas survey results are shown in Table 1-8 and discussed in
Section 1.2.2.4.

1.1.6.5 GROUND RADIOMETRIC SURVEY

From 1961 to 1968, the Newport plant manufactured a thoriated nicke! alloy
that was used in the manufacture of supersonic jet engines. The alloy consisted mostly of
nickel, some chromium and molybdenum, and small quantities of thorium (2 to § percent).

Solid and semi-solid waste material from this process (reportedly about 20
tons) was buried in the North Disposal site in accordance with federal regulations in effect at
that time. The estimated weight of thorium dioxide disposed is between 0.4 and 1 ton.
According the Du Pont records, the thorium waste was placed in jars that were subsequently
placed in 55 gallon barrels together with disposable protective clothing and debris from the
waste handling operations. The barrels were placed in "holes" or small excavations which were
nominally at depths up to 10 feet below the clay-capped pres .nt land surface of the landfill.

The exact number and locations of disposal "holes" at the North Disposal site

are unknown. Based on existing plant records, the thorium waste was apparently buried within
the area shown on Figure 1-12.

28 July 1988 Revision 2 Page 35
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. 2 gﬁ particle surface have a possibility of releasing e Ra-
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SR q Ra-228 Availrole to Groundwater. Of the total Ra-228 activity, only that
: | P portion frum Th-232 near the surface of the solid matrix will be p

228 daughter atom to the pore

otentially available to the
groundw ter. This percent can be calculated Dy subtracting the volurie of the 100 angstrom
thick surface skin from the tota! volume of soil matrix and caleu

lating & ratio of the volume of

this surface skin to the total volume. The matrix is assumed to consist of spher

ical particles
of average diameter of 0.25 mm.

Total particle volume =

T T—— —————

V (total) = 4 — (.25 mm\3 = 8.18123 x 10°3 mm3
3 "y
Subtract 100 angstrom shell
. Vv = 4 T /A_._Zi_ mm - 100 angstroms\3 = 8.17927 x 10-3 331.3
3 k 2 2x10°8 mm3
Availadle Volume = 2x10°8 mm3 = 2.4 104
Total Yolume 8.2x10°3 mm3
Maximum Available Ra-228:
90 mCi 109pCi 2.4x10% = 2.9x107 pCi
mCi

Using alpha recoil will theory, about one-half of the decays will resu

It in an
er into the solid matrix and one-half

emission furth

into the pore spaces. The theoretical
reduced by one-half because there is an equal probabi
action or the si

volume is lity for a newly-formed Ra-228
Muitaneously emitted alpha particle to move into the pore space or to stay in
the solid matrix, Thus the Ra-228 theoretical activity is 1.1 x 107 pCi.
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contaminants reported for the fill material samples suggest that the previously reported
quantities and characteristics of wastes disposal at the North Disposal site were both accurate
and complete. In conjunction with the groundwater a.alytical data, there are no new
parameters of concern,

Based on th: horizontal and vertical distribution of the sampling locations,
these analytical cata are considered sufficient to adequately characterize the TCL chemistry
of the North Disposal site fill materials,

2.2 RADIOLOGICAL INVESTIGATION

in res; o to EPA's modification to this section of the Work Plan, a
subsurface radiological vestigation was conducted at the North Disposal site to characterize
the potential activity levels. The scil and fill boring operations for waste characterization
(Section 2.1) on the North Disposal site included the collection of three fill material samples
from boring SBND-5 in what was previously considered the presumed thorium disposal area.
More recent information suggests that the disposal area was about 500 feet further northeast,
closer to well SM-1 (personal communication with former Du Pont employee involved with
thoriated waste cisposal operations). These three fill material samples were analyzed by
Teledyne Isotopes for thorium-232 (Th-232) and its daughter products. In addition, a
groundwater sample was collected from monitoring well SM-4 and analyzed for radium-228
(Ra-228). The results of these radicactivity analyses, along with detailed activity calculations,
are presented in Attachment 3,

Based on the Th-232 activity levels reported by Teledyne Isotopes for the fill
material samples along with the radicactivity analyses from groundwater collected from
monitoring well SM-4, an evaluation of the impact of Th-232 and Ra-223, its primary daughter
product, in the groundwater medium was conducted. Relevant detailed calculations are
presented in Attachmen® 3. Part of this discussion includes summarization of communications
with Dr. J.K. Osmond, noted isotope geochemist at Florida State University.
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Based on available plant records, the total ac'ivity of the buried Th-232 is 90

@mCi (see Attachment 3). The primary daughter product of :oncern from decay of Th-232 is
3 Ra-228. Because the half-life of Th-232 (1.4 x 1010 year) is very long compared with the half-
\ life of Ra-228 (5.7 year), in & closed system the activity of Th-232 is equal to the activity of

Ra-228. The total activity of Ra-228 would, therefore, be 90 mCi in the source. In reality,
Th-232 is insoluble in water and is found on and in the solid phase matrix. Further, as reported
in the Worx Plan (WCC, 1988), the thorium wastes were mainly in the foem of a thoriated
nickel, which contained a range of 2 percent to 5 percent ThOg. This ThO9, which is dispersed

in the s¢.id phase nickel alloy, is also insoiuble in water.

in contrast, Ra-228 is generally soluble in groundwater. Consequently, the
amount of Ra-228 in solution at the source is a function of the physical potential for the
Ra-228 :5 move from the solid matrix to the solution-filled pores of the shallow zone. This
will De a Tunction of the alpha-recoil potential of the tlecay of Th-232 as documented by
Kigosni (Science, 1971). He caleulated a recoil distance of about 200 angstroms for alpha
particies of this energy. Assuming that the average particle size of the fill material and soils
adjacent 1o the buried thorium waste is a fine to medium sand and that only the outer rind of
about 100 angstroms in thickness is a potential source of Ra-228 to the pore space of the
shallow zore, the potential total activity of the groundwater near the source s calculated to
be 4.5 x 105 pCi Ra-228 (see Attachment 3).

Available records suggest that the waste was contained in an area about 130
feet by 13 Teet by § feet in thickness, located between wells SM-3 and SM-1. The maximum
Ra-228 activity in groundwater at the source based on the above assumptions is calculated to
be 17 pCl/l. Because the buried source is entirely above the water table, any part of the 17
pCi/l Ra-228 that may be recoiled out of the solid matrix will be in unsaturated or capillary
fringe pcre space. These atoms will potentially reach the water table only as a result of
periocic rainfall and subsequent infiltration down to the water table. Due to these hydrologic
constraints, it is estimated that no more than one-half of the available Ra-228 will actually
reach the water tabls via infiltration through interconnected pores. The remainder will likely
De detainec in the cap wry fringe long encugh for the Ra-228 to further decay.
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Consequently, the maximum potential activity of Ra-228 in groundwater at
the source is calculated to be about 9 pCi/l. If the average particle size of the soils associated
with the buried waste is larger than estimated, or the residence time of Ra-228 in the
capillary zone is \onger than estimated, or the original source is ? percent ThOg rather than
the § percent used ‘n these calculations, then, maximum potential activity could be even
lower, If the source is closer to 2 percent ThOg, the theoreticul act'vity of Ra-228 in
groundwater near the source would be 7 pCi/l, rather than 17 pCi/l, ana the maximum
potential activity of Ra-228 in the shallow groundwater at the source would be about 4 pCi/l
after taking the hydrologic constrainis discussed above into account.

'= fact, groundwater in well SM-4 had a measured Ra-228 activity of 5.0 and
5.8 pCi/l (November 8, 1988). This well, although believed to be about 700 feet from the
source, had measurable activity of Th-232 in the groundwater. Th-232 would generally be
expected to have zero activity in groundwater. Thus, either an additional source of Th-232 is
nearby or particles from the source were in the sample of SM-4 groundwater analyzed. The
former possibility is considered unlikely., Although the source is about 700 feet from well
SM-4, it is possible that surface conduits during the period of active fill operation
(progressively away from the river) could have been pathways for migration of Th-232
particulate waste., Well SM-4 is at the mouth of a drainageway leading directly from the
operations area as well as downgradient during landfilling operations in the 1960's. As an
alternative, |! groundwater gradients were parallel to the river during the landfilling period a
hypothetical gradient of about one-half the present gradient can be assumed, and the Ra-228
in well SM-4 assumed residual from the source. Then a source activity of 160 pCl/I is
calculated, This activity is much larger than the maximum calculated source activity.
Consequently, this option is considered unrealistic and other alternative pathways (surface
migration) need be considered more likely.

Although the available data do not provide a clear choice between either flow

at well SM-4, several observations are worth noting:
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0 gross alpha and gross beta measurements in 1980 and 1987 indicate more
activity at well SM-4 than well SM-3. It groundwater were the source of
RA-228 in water from well SM-4, well SM-3 should indicate larger activity
levels.

0 Groundwater flow could still De a source for activity in SM-4 if some "horiated
metal alloy were colloidal and some particles have migrated through the
porous medium. A colloid is a finely dispersed phase having at least one
dimension in the range of 1 to 103 nanometers. Because of their exiremely
large specific surface areas, colloids are efficient scavengers of metals.
Movement of colloidal particles is controlled by the physical properties of the
colloid rather than by the hydrologic properties of the system or the chemistry
of the unsorbed material.

(n this case, rates of groundwater movement would < * be related to activity
levels. The Th-232 activity measured in well SM-" « .nen be a result of
Th-232 residing on colloidal particles in the vieinity of well SM-4. That no
significant gross alpha or Deta activity is measured at SM-J3 supports the
random distribution of colloids in the shallow zone and suggests that dissolved

Ra-228 is not the primary source of Ra-228 activity at we!l SM -4,

In summary, the measured activity of Ra-228 in well SM-4 of 5.8 pCi/l is
comparable with maximum potential activity near the source. Consequently, soil samples
from additional borings or groundwater samples from additioni| monitoring wells would be
unlikely to after the characterization of the potential Ra-228 activity levels. Because the
existing data are considered sufficient for the objectives of the RI/FS, additional drilling and

sampling are, therefore, unnecessary.
2.3 RESIDENTIAL WELL SAMPLING

During Phase ll, groundwater samples from 10 residential/private wells located
southwest of the Site along Old Airport Road were collected to provide additional data on the
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ATTACHMENT 3

P L
A 0713\ Source strength calculation. Radicactive ThOg was deposited in the North
(N M Disposal site. Of 20 tons of total waste (primarily off-grade thoriated nickel), 2 to § percent
\ by weight is ThOg. The part of the specific activity of this material derived from Th-232

decay to Ra-228 is calculated to be:

L o
o o & \ ! . A%
s disin. 6 x 10 454 2 2000 b Y1 A
' \:l’) , 'R v » Pt % 1 |\T :
e 1.4 x 10 yr 264 g b ton 3.1 x 107 sec
‘"
r -
< n
o 1
3.7 x 101V dps 107 po
A0
Because there are 20 tons of waste buried on-site, with a ThO» content between 2 and 5
percent, the total a f Th-232 is betwed
A 30 20 tons) (0.05) 90 m and
.\ ] ) | 1R {
iheoretical Activity of Ra-228. Because the half-life of Th-232 (1.4 «x
) le AT an *han . f. - )M Q g ” " 4 e ’
Yy «CH 5 an the na ; e NA-228 (O YU Js a closed ,\‘y'\'!‘ ¢ ACtiviItY
"
232 equa e a vity of Ra-228. Therefore,
3 -
A (Ra-228 36 to 90 at the source
{ - ' v ’ ) >
par of the A« ‘ Ra-228 w be avai.able y the groundwater
becsuse most of the Tt 232 is wit the | matrix According to alpha-re theory
(h.‘;ﬁ Iy Clience, J y Ra-228 w e re ed L S0 ti1o wnly from 23 at 3 ‘ated
within seonil dietan af r ¢
A recoll distance of the particie surface Recoil distance for an a pha decay of this
en « { ut 200 meore b e . " j
ergy is about 200 angstroms, s ggesting that Th-232 atoms within about 100 a gstroms of
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The volume estimated for the solid waste is;

130ft x 35ft x Sft x 7.5gal x 381 = 6.5x109|
ted gal

This would correspond to a maximum potential activity for Ra-228 in groundwater near the

source, based on § percent Thilj in the waste, of

x.19
B %10

2Ci = 17 pCi
l |

o -3

O e
.

Minimum availasie Ra-228.

Similarly, caleulating Ra-228 activity based on a theoretical source of 36
mCi/l, a minimum potential activity of 7 pCi/l Ra-228 in groundwater near the source, based

on 2 percent ThQq in the waste, is calculated.

Hydrologic Constrainis. These calculations assume the Ra-228 is recoiled into
a8 saturated porcus medium, In reality, the buried wastes are in an unsaturated zone situated a
few feet above the local water table. Depending on infiltration rates and percolation
characteristios of trhe capillary zone, the full range of Ra-228 (7 to 17 pCi/l) may not migrate
o the saturatec zone. Rather, some may be detained in the capillary fringe long enough for
the Ra-228 to Zurther decay. A qualitative estimate of about one-ha!f of the Ra-228 may
reach the water table, suggesting a range of Ra-228 activity of between 4 and 9 pCi/l in

groundwater near the source.

Geochemical Constraints. Radium solubility is a function of redox conditions
anc water salinity., Oxygenated waters, such as are likely in the infiltration zone, are
expected to result in reduced radium solubility relative to more reducing environments,
Waters of low salt content, again comparable to waters in the shallow zone, also tend to limit
racium solubility (J.K. Osmond, Florida State University, oral communication). Geochemical

conditions thus favor further qualitative limitations on radium solubility.
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: Groundwater Veloeity Calculation. The groundwater ve'ocity in the saturated
part of the shallow zone is & function of:

0 hydraulie conductivity K = 40 gpd/ft? (more likely estimate -- see Section
2.6.1)

5] Nydraulic gradient between SM-4 and the burial site near SM-1. Although
present gradient is zero (paralle! to contour lines) the historical evidence of
landfilling operations seen on aerial photography supports a possible gradient
toward SM-4. A gradient of about one-half present day gradient to the river is
estimated.

0 porosity of the shallow zone, estimated at = 0.25

Velocity v = Kl/n

= 40 gpd x 000 x 3 x 1
f12 7.5 gal 0.25
= 0.2 ft/d
Well SM-4 is believed to be about 700 feet from the source. The *alculated
travel time for a dissolved constituent such as Ra-228 would be:
T = distance/velocity
= 700 £t/0.2 ft/d
= 3,500d = 9.6 yr
l This travel time does not fully account for the relevant site history of

landfilling. For this calculation, it is assumed that:

dissolved components in groundwater are the only source of activity;




\ P
Woodward . Clyde Cone Ultaps

the 5.6 pCi/l Ra-228 activity measured in 1988 has been out of contact with

source material since landfilling stopped in about 1970 (18 years); and

that during the length of active landfilling the source was continuously
available to the groundwater.

Back calculating using the decay equation for the past 18 vears, the

theoretical activity of Ra-228 in groundwater from well SM-4 in 1970 would have been;

A - Ameasured exp (At)

fu . frimima R

™h nangidanin " o savp! i - . w
Chen considering the travel time from the source dur.ng the active

lamas ing mania - -’ ratingl v iuity A AR atan M . 8 -
‘Ancilliing period, the theoretical activity of groundwater near the source would have been;

- -~ In 2 - \ ; - -~
Asource ' 2l ol exp | < 9.8 ‘,?‘\’ = 160 pCi
' \ 8.7 yr ) |

this value is well above the maximum activity of 17 pei/l calculated based on known

haracteristics of the waste and hydrol ogic constraints. [t is concluded that measured Ra-228
activity in water from well SM-4 is probably not a result of dissolved Ra-228 in the
groundwater flow path of the shallow zone.

3 ¢

Background and Field Data. Part of the measured Ra-228 s a result

naturally oecurring background Ra-228 activity in the shallew zone. Background radium
activity in groundwater is highly localized and variable, but a typical range is between 0.1 and

4.0 pCi/l for total radium activity (Dragun, 1988, Soil Chemistry of Hazardous Materials).

Uf

Because the measured activity of 5.6 pCi/l (Table 1) is within the caloulated range of source
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concentrations, it is reasonable to conclude that the local background activity of Ra-228 in the
shallow zone is relatively small, that water from well SM-4 is very near the buried source, and

that the measured activity of Ra-228 in groundwater is comparable to the likely maximum

at
the source.

Background Th-232 activity in groundwater would be expected to be zero.

Because of the measured activity of Th-232 of 0.25 pCi/l in well SM-4, one of two conelusions

is appropriate. Either the well is at the source, or suspended colloidal sediment from the

source has bSeen transported a short distance

through the shallow zone and been pumped with
the well water.

In either case, it is reasonable to conclude that the source is nearny.
Background data on Th-232 in soils is sparse, but available

data (Hansen
and Stout, 19488, Soil Science) report a range between 0.2 and 2.0 pCi/g tor Th-

232 in sandy and

silty loam (topsoil). Measured soil concentrations in boring SBND-§ (Table 1) are within this

range. Because this boring attempted to core the buried waste,
source, the dackground thorium levels suppor?
is immobile in the shallow zZone.

and is believed near the waste
the idea that the buried thoriated nickel waste

The soil boring activities of Th-228 and Ra-228 are identical within

analytical errar for each depth. This is because of expected equilibrium in the soil between

he parent and daughter isotopes, and supports the idea of a closed system behavior resulting
from hydrologic constraints.

That is, the unsaturated nature of the buried waste area and the

insoluble nature of the thoriated metal waste limit the potential mobility of Ra-228 from the
source. :

Ra-224 is also a daughter product of Th-232.

Because of its very short
half-life of 3.6 days, there is sparse bac

kground information available on Ra-224 activity, It is

reasonable to assume that Ra-224 activity can be estimated to be equal to Ra-228 activity

ives of Ra-228 the waste has been buried. Therefore, the
maximum source activity of Ra-224 would also be

in the shallow zone at the source,

after the approximate § half |

expected to fall in the range of 4 to 9 pCi/l

WM-44N
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Four spéélfch"-m'é"talb' were ‘worked with -at the ruem&'gl@voh,’élfééﬁllm
hafniums ntodlame (€olumbium)y and: tantahisws-§hese metals were workéd with during the
period from approximntely 1950 to 1965. The only one of these metals tﬁat was produced in
any significant amount was niobiur (total’of several hundred pounds pes g;y) These metals

were very mmmﬂrmwmmm pravent any loss M to cuolmnon-. F]

The only waste mammwmm&m:um were meomplculy reacted

chlorides. ' weer
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Thorium- -232 ‘Was li¥ed at {he Site during the. ‘period;trom 1981 ’to 3(955 n part

of Du Pont's Dlsperslon Moam«! Metdls’ progeams 1o impant Improve¢ high tempanture
properties to metals such as nickel. Thoria Dispersed Nickel (TD Nickel) wh the only material
of this type to be produced at e Newport Plantoin: gilo - unit Quantitiey (several hundred
pounds per day). The procesfobcr'iﬂohi licensirg; and-waste. disposal for: the TD Nickel

ST ST (L
program are descrlbed befom“"‘ ¢ are Diias along the river, The fluid o w—tatin bl
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colloidal suspension (a solf of' the thorlum oxide (thoris), mixing with a aol&tlon of nlckel salt
(generally nickel nitrate), co-grecigiation and ftitratidn al,the dﬂhtw! ;M flnauy drylng and
then caleining of the precipitate. The nickel oxide in calcined material was, ln turm, reduced
to elemental nickel with hydrogit’m."'l‘\'\& tHorla remained unehanged, . The levcll of thoria were

S Naly ar
generally in thc‘nn\co ol tod poréin\‘ In the tinished material. » . .~
an q‘ Tl notadraphs i e Nita ikap Ay MIng Lt 1s i:‘ Pre
fan veaes iy ."'

1417
- The TD mch“l"op«mom werer perlormed -in only, two bundtngs at tne Site.
5 an "r-‘ Natin

Smuu scale oporat(ons wer acond’ucfed in Bullding ©3 and wmowm lugtr opeutlom ‘were
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oxalate. Thorium nitrate ls w_nu soluble. Thorium oxalate Is insolubleﬂ When the thorium
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nitrate was used as the starting materlal, it was converted to ‘the Insbluble oxalate by mixing
with oxalic actd. Therw tha thorfud oxalate crystil wére hewted £6 form thorium oxide. From
that 'polnt"on' in the proceéss, the thoslum was only ‘present as the Insoluble oxide and was
generuily In a homogeneous  mixturé with the niskel In the' 7 percent to'5 percent range as a

dispersed metal'dxlde.® T0uC T watas 2 ois disueanoes o
U Eiunding@icenises Wére obtalned trom’ the Atomie Energy Commission (AEC)

to hu'r'\dlc'm’ct“erﬂff@o"r;;t'ulﬁlh‘it'r orfum. THe flrst 1Téendé was lssued by the AEC in December,
1961 and permitted a maximum of only 390 pounds of thoriumr at any one time. This was
renewed in 1968, exfeRdlig ‘&' 198% " Thé rehewal' lloense pérmitted an increase in the
maximum uuge"td"soo’a""pbiirids'.‘-Héwévbr,"Hm‘mf the' gerldd of grédtest Kotivity, the iicense
not only"stlll"re‘é(ﬂﬁd"fhe”f‘ott‘l« AMGURE OF thorium at'aify ofe time to 300”pounds; but also
placed restrictions dn the'amodnt ba-Rand Ti éicH stage ot the Procemds nee i inta 0t

Uess WwAasg 4 '.I""‘.’-"“"'_:‘l_\;‘nd AT "-"\‘ “ (3 \'Y"l H\._:“‘ Ority 0

- M lR’i'w'ﬁt!erhI&“f 130 188, MAateria‘s in tha acil an 2p " wwtar, 1

“In P\"Oéé&{i‘. BrIEgere vatuahla, and marhang meis fe TN
CTETEL Safl-niSNed BrodiY - 50 (b,
Produet - 150 lbs.

“Tal L4 Yo ratinng \rpar and Y N 2t - g

“Waste Disposali’ ' THe AEC loenge application 'désciibéd ‘thé two means of

*

disposal and the' methods to Se ufed Yo Handle spiils. ‘rlpmcgnwnlnp
T ACEuUMmuIaTed, stored N o T e T 18 Blant fardffil (North
Y 3nd varticaliv seross tha re Anara
considerad renresaptativa f ai' sama

ST AL waste” olitlong ‘5P Vispensions contdinfng thoriaim were to be treated to

precipitate the thoriunt: Tmm-nmmu and
BT ey o o VNN PRI s . A e At DRI TS R o

Afl excerpt’frdhn’ Gherating instructions In the AEC license application is

included here, which provides guldance on burial procedures and also discusses how liquids
contaminated with radiddctive’materlils wers to be treated:’ ”

cail
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Solids: "All waste process material, towely, ete., which show & beta pius gamnia count
on the Geiger Mullar-countar of over twice backgroynd l-ineh from the surface will be
regarded as radioactive and placed in a container labeled "Thorium Wastes." When
full, this container will-be buried: : The: AEC specifies burial of not over 450kg of
thorium metal per burial, Each burial is to be at least 4 feet deep and 6 feet from the
nearest previous burial. Not over 12 burials are to be made per year. L. Hovis will be
respensible for these burials, for notifying H.F. Bartolo in writing of the quantity of
source material buried, and for making entry of the burisl in the log," . . .

Liquidst” "All liduid which may be contaminated with radioactive materials will be
dumped in a drum located in "A" line. An attempt should be made to precipitate the
radioactive material when possible. When the drum is full, it will be carefully
decanted (by siphion)’fo the sewer Using care rot to disturd solid material which has
settled to the bottam.. Oacasionally the solids ¢ollected in the bottom of the drum will
be removed, filtered, and added to the storage drum for solld waste. Mr. West will be
responsible for liquid waste disposal.”

td watae ram AM-4tand ypzradieat monmioding wells e

From discusstons witlf Du Pont pensioners who had worked on the process, the
solid wastes were normally paper towels, gloves, filter cloths, ete., which had been used in the
process. By far, howevér, the |Argest adfount 'of 38iid wastéwa¥ material found *o be out of
specification after the caltining’step and betord reddction.” Due ¥o ‘the stelet ' AEC regulations,
it is very unlikely that the cleanup and disposal of any spilled materials was not handled
properly. Consequently;” it 8 'eoncluded’ that " due“to the ‘ stéingent” materlals handling
procedures, the operatiors’aréa 1s not & likely sourde of radistogical dontamination. This has
been confirmed by the bdckgroudd levels' of dlpha and beta ‘activity ity wells SM-5 and DM-8,

e T

adjacent to the former TH Nickel opérations maih bullding (Building 72)2 0 = <1 Sppnmnensl

o Qfazent2g in 3 ceurt aragared by Da Foaat

-

17 Dlscussichis with pensfoners alsch donfirmed-that' an estimated’20 tons of waste
contalning & max!mum ‘of 2 phreent’ to'§ percent thorium 6xide wete burled In the North
Disposal site.” Based 6fr thiese discusslors and a review of ‘éxtant mags and drawings, it
concluded with‘a high déegreé of certainty that the burlal location was restricted to the area
shown on Pigure 4:'‘Accérding Yo the pensioners the waste materials: weére transported from
Bulldings 28 and 72 to the burlhl ared and the burlal loeation 6f the drums was recorded on a
burial log: Except for a small amount of material buried slightly east of the Sodium Burning
Pad that existed in 1957, all of the wastes were buried immediately to the southwest of this
pad in an area about 35 feet wide and 130 feet long, parailel to the rivér, as schematically
shown " 1a the' burial  log‘on” Plgure §7 (Figure: 5 I8 a:'reproductiont of the Du Pont
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file burial log required by the’ AEC teense; as’ excerpted abovein the operating Instruetions.)
No additional investigation or documentationof the thoriated waste burial-loeation op handling |
practices ls consldered necessaryc~ci' 7 “he LU0 wad o0t 0 are senl v Ve W
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DRAFT

TECHNICAL REVIEW AND COMMENTS
By Douy s Gonzales. Ph.D.
RADIOLOGICAL INVESTIGATIO DATA FOR THE DUPONT NEWPORT SITE

JATOBS ENGINEERING GROUP, INC.
TES IV, WA 05-B877-00

12 MAY, 1989

A brief review of Radiological Investigation Data for the North Disposal site of the Dupont
Newport tacilities was made relative to the adequacy of this limited field study to provide
an assessment of the radiological health and environmental impacts associated with buried
Thorium-232 contamination. The following comments and observations are provided.

GENERAL

0 The overall conclusions = 1consistent and appear contradictory with the analysis
presented. Analysis of soil sar are correlated with water analysis in a location where
the thoriated nickel is now pre. .aed not to exist (SBND-5 and SM-4, respectively). The
arguments presented to link the source presumed to be near the shallow well SM-3, with
this single soil/water sampling point via the ground-water pathway is tenuous since
presently there is no hydraulic gradient in that direction anJ no pieziometric data to
support the notion of a grrdient during the time of active landfill operations. Historical
data, including aerial photographs were not presented nor an analysis ste: .ming from such
material to confirm or deny the gradient estimates used. Direct conduit flow between the
SM-3 and SM-4 appears to be unsupporied conjecture.

0 The analysis concludes that the thorium source cannot be near SM-3 since the water

uality in this well in incompatible with the worst-case modeling used to characterize the
thoriated nickel source, as well as back-calculated Ra-228 concentrations from well SM-4,
The limited data is then interpreted to imply that the source must be near SM-4 without
considering whether the worst-case modeling may not apply and other thorium sources ma
be responsible for the elevated Ra-228 and Th-232 concentrations detected in SM-4. It
should be noted that the thorium series soil concentrations extracted from SMND-5 do not
corresgond to a high activity, local thorium source.

0 Since the SM-4 well was noted to be in the drainage from the plant operations area
an analysis of plant operations that may have produced leachable thorium wastes should be
considered as well as potential contamination of the drainage channel. Another possible
source that has not been characterized is the several thousand tons of acid leached zinc
barite ore that may contain natural thorium and uranium chain radionuclides: no
information has been viewed to exclude this material from consideration.



0 The analysis tends one to the conclusion that the location of the thoriated nickel
source and other potential thorium sources are still unknown and that a characterization
pleit based on a single borehole and two wells sampling is inadequate to test a model of
the present source and fully assess its current impact on human health and the
environment.

0 It should be noted that drinking water standards for radium are 5 pCi/l for
combined Ka 226 and Ra-228. The values measured during a single sampling episode
indicate that Ra-228 alone may be above these standards: the SM-4 water samples should
have been analyzed for other radionuclides in the U-238 decay chain, as well, particularly
Ra-226. Furttermore, there does not appear tc be any site-specific background
radionuclide measurements for soil and groundwater on which to scale these SM-4 and
SBND-S results. Also upgradient and downgradicnt river water quality or river sediments
have not been analyzed g)r radionuclides to delineate existing impacts on these media.

0 The general groundwater regime consists of upward movement of groundwater from
lower bydro%ogical units into the shallow zone undcrly'mﬁjand partiilly wetting the North
Disposal site, and finally discharging into the Christina River. The off-site, pi'blic use of
the shallow groundwater zone that may be impacted by disposal site derived contaminants
does not seem likely, and the potential contamination of the lowsr water units has been
excluded by on-site hydrological raeasurements. Off-site well monitoring data should be
compiled or collected from background and domestic wells t¢ gauge the radionuclide
contamination of the water in SM-4 relative to background and demonstrate that off-site
wells are not being contaminated.

0 Contaminants entering the Christina River will be diluted through mixing and

dispersion and continual flushing of any contaminated sediments should reduce their

potential as sources of dissolved hazardous constituents. The contaminant loading of the

Christina River due to the disposal sites and the associated current impact on humans and

environmental could be estimated by sediment and river water sampling, as well as water

g(\;alimata from wells SM-1, 2 and 3 or other wells installed along the disposal cell/river
undary.

0 In lieu of a more detailed source characterization through additional borehole
exploration, an estimate of the future impact on domestic well and the Christina River
could be constructed using the worst-case model developed in the report and a realistic
water pathway analysis employing site-specific transport and geochemical parameters.

SPECIFIC COMMENTS

0 Secular equilibrium of Ra-228 with Th-232 depends on the age of thorium liquid
source at time of usage by Dupont. If the original thorium feed maierial was processed to
extract only thorium, say by ion exchange and nitric acid stripping, only Th-232 and Th-228
may have been present in the solutions used by Dupont. Since a condition of partial
secular equilibrium between Th-232 and Ra-228 may have existed since the waste material
was placed in the landfill from 1950 to 1960, the avaiiable Ra-228 activity calculated
represents a conservative upper limit for a worst-case situation in which complete loss of
protective packaging has occurred.




0 The Ra-228 concentration estimates in groundwater near the source appears to be
incorrectly modeled for the worst-case scenario. The volume of thorium contaminated
landfill material is es.mated at 6.5 x 10°5 liters based on the assumed landfill area and
depth of the deposit, but incorrectly assumes that this also corresponds to the volume of
water receiving the Ra-228 from the decay of thorium in the solid waste material,
Assuming a gorosirv of 0.25, a recalculated estimate of the Ra-228 concentration in the
vicinity of a 2% and 5% thorium source would be 27 and 68 pCi/l, respectively. If all the
pathway assumptions can be supported and no geochemical attenuation between source
and well SM-4 occurs, then using the calculation methods presented in the report, the
source would be on the order of 300 feet away from SM-4 in the direction of SM-3.

0 The solubili*?' of thorium in groundwater depends on the complexing lesends
available and the pH of the water. Thorium mobuiity would be expected to be higher at pH
values below about 4.5 for inorganic complexing in natural waters. Hovever, its solubn‘w;
is dominated by organic complexes at higher pH values. If all the availatle thorium were
locked up in an alloyed nickel metal placed in a saturated neut'al groundwater
environment, one would expect that the thorium would be esscntially insoluble.
Groundwater data presented in the RI/FS Work Plan indicates that the shallow
groundwater at the North Disposal site is slightly acidic, pH in the range of 4 to 6. The
potential leachability of thorium from the nickel alloy metal by existing groundwater has
not been fully analyzed and excluded from further consideration. e draft Ground
Radiometric ReKon for the Nurth Disposal site refers to the existence of "se mi-solid waste
material from the process” as well, and may include radionuclide contam nated process
residuals and solution associated with the thoriate nicke! metal production The relative
volume, disposal methods employed and characteristics of this materia’ relative to
leachability, by prevailing groundwater and geochemical transport are unknown, and ma
be a contributing source to relativel{ elevated Ra-226 and Th-232 concentra.ions in well
SM4.  Surface transport of colloidal thorium during landfill operations seems
questionable, since the off-grade thoriated nickel wastes were presumed to be placed in
jars and packed in drums prior to burial.
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