ABSTRACT

CHARLES E. MAPLES. Survey O TritiumlIn Soil In An Assessment O A

University Low Level Radioactive Waste Facility. (Under The Direction
of Dr. DOUBLAS CRAWFORD- BROWN)

Soil sanples fromtwo |owlevel radioactive waste facilities
bel onging to the University of North Carolina at Chapel H Il were
evaluated for their tritiumcontent. The interstitial soil water
and associated tritiumactivity was separated fromthe soil by
distillation at high tenperatures. Condensed water fromthe soil
sanpl es was then counted in a liquid scintillation counter. At
the Horace Wlliams Arport site, no detectable tritiumactivity
was found. At the Mason Farmsite, no tritiumactivity was found
off site but trace anounts (less than 30 pC /g of soil) were found
in soil between individual burial pits inside the site
boundaries. Soil sanpled fromthe pits at the Mason Farmsite had

tritiumval ues that ranged fromnon-detectable to 735 pG/g of soil.
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Section |

I NTRODUCTI ON

In past years, many institutions nmaintained their own burial site

for the disposal of their |owlevel radioactive waste. The University

of North Carolina has two such waste sites. One site is | ocated on
Uni versity property known as Horace WIllians Airport. The other is
| ocated on University property known as Mason Farm Figure 1 shows the
| ocation of these sites in relationship to Chapel H I, North Carolina.

As the understandi ng of the consequences of |ow |l evel radioactive
waste burials has increased over the years, it has becone increasingly
i nportant to exam ne these sites. Many such sites have all owed novenent
of the buried radionuclides into the soil and groundwater around the
sites. This nmovenent brings with it a concern for public health in
areas surroundi ng the sites.

In this study, an exanmination of tritiummgration will be made in
the assessnment of the University's two | ow | evel radioactive waste
(LLRW burial sites. In the examnation, it will be necessary to
determ ne what was buried, the quantities buried, as well as how it was
buried. The size of the pits, the depth of burial, soil type, and the
anount of ground water present in the soil also play an inportant role

in the mgration of tritiumas well as other radi onuclides.
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Section 11

DATA SOURCES

There were two different sources of data used in the prelinnary
investigation into the two LLRWsites. The first was a series of
personal conversations (8)13) with people who were associated with the
burials. The second source was witten burial records which included
sone Radi ation Safety O fice Annual Reports (9).

There were a few probl ens associated with each nethod, since these
burials were nade from 19 to H8 years ago. Over the years the buri al
sites were used? different people were responsible for the nanagenent
of records and the disposal process itself. The records on file (9)
show the differing nethods used for record keeping by different people.
Sonme met hods were not as detailed as others, |eaving blanks in the
retri evabl e data. There were al so bl anks and gray areas in the

menori es of people associated (8,13) with the burials.

8.1 Personal Conversati ons

An attenmpt was nade to get infornation from people who had
participated in the burials. Two people were very hel pful. They were:

Ray Pfleger, Radiation Safety O ficer from 1961 to 1965 and Kay

Sl aught er, Radi ati on Technician from 1968 to the end of the burial

period. Information on the types of containers in the pits and the
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met hod of burial was obtained. Al so? information on sone of the fornms
of materials that were buried was received fromthese sources.
It was | earned that a backhoe was used to dig the pits in both

sites (8). When the backhoe finished digging a pit for that days

burial) it was renoved. A waste collection vehicle was then backed to
the pit and the waste was thrown or pushed in. There were usually no
speci al containers used for the waste (13). Sonetines glass containers
(such as scintillation vials or gallon jugs) were broken as they were
thrown in. Oher tines they remained intact. Sone vials were placed in
cardboard boxes that held up to 8 flats (800 vials), sone individually
tossed in. In latter years at the Mason Farm Site, sone plastic jugs
were used for a portion of the liquid waste.

Dry waste was treated in much the sane manner. It was often
thrown into the pits in plastic collection bags or in cardboard boxes.
Oten there was no special care taken to see that the bags renai ned
seal ed when placed in the pits. Dry waste included rubber gloves, enpty
vial s, paper, hyperderm c needles, etc.

Animal s were buried at both sites. This continued for all but the
| ast coupl e of years of operations. These carcasses were usually
wrapped in plastic, but the plastic would sometines be torn in the
transportation and burial process. These animals included mce, rats,
cats, pigs, sheep, and dogs. Al so buried was their bedding and waste.

The depth of the burial depended on the anmpbunt to be buried: the
nore waste, the deeper the hole. The pits varied from5 feet to over 8
feet in depth. This seened to be a problemat the Mason Farm Site as

the water table was only a few feet under the surface. Oten there was
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S feet or nore of water in the pit before the waste was thrown in.

S.a Airport Site Burial Records

The Airport Site is the smaller of the two burial sites. This site
was in use from My, 1961 through July, 1963. The fence surrounding the
site measures 20 feet by 30 feet. The records (9) show seven burials
were made in this area (Appendi x A). The records do not show t he
relationship of the location of an individual pit to a burial date.

The i ndividual pits were marked by steel pegs on the corners
(Figure E). They all vary in length and width. The pits were as cl ose
as six inches apart, with sonme pits using a comon corner peg. Their
depth was determ ned by the then current guide to burial of carbon-1”
(IE), which gave a recomended depth of h feet of conpacted soil on top
of the waste.

From Appendi x A, a list of radionuclides with renaining activity
can be determined (Table 1). The original buried activity in this site
was approxinmately 40 nCi. O this activity, 35*/. was carbon-14 and
tritium The total remaining activity after radi oactive decay cannot be
preci sely determ ned. Sone nuclides were listed together in burial
records. Appendi x A shows this co-listing. One burial lists chlorine-36
and car bon-14 as one radi onuclide and another burial |ists carbon-14
and tritiumas one. Al calculations of decay used the longer half life
of the two co-listed nuclides to deternine the renmaining anount of that
burial. Using this nmethod, only about 9 mC remain as of May, 1989. O

this remaining activity, 99'/. is carbon-14 and tritium
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FIGURE 2 : Scale drawing of the Airport site.
Dots represent position of steel pegs
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Table 1

Radi onucl i des Buried at the Airport Site

Nucl i de TA Type Decay Pr oduct Ant Deposited Amt  Remai ni ng
Buri ed <nCi ) as of 5/1/89
Ba- 133 7. Ey €T st abl e 0. E75 0, 044
Cc 1n 5730y (3 st abl e 5. 969 5. 950
C 14/ H 3* 5730y [1/d st abl e 2. 000 1.993
Ca- "5 163d a st abl e 6. 900 0. 000
Ce- 1M1 3E. 5d [i st abl e 1X10- * 0. 000
Cl - 36 3X10=y (3 st abl e 0. 053 0. 053
a-36/*  3X10=y (3 stabl e 0. 020 0. 020
C 1~
Cr-51 27.8d € stabl e 0.178 0. 000
Cs-134 E.ly (5T st abl e 0. 290 0. 000
Fe- 55 S. 4y e st abl e 0. 100 0. 000
H- 3 | E. 3y () st abl e 5. 890 1.361
Hg- 203 ~6. 6d (S st abl e 0. 010 0. 000
1-131 8.1d (3 st abl e 6. 062 0. 000
Na- ES S. 6y (J+»T st abl e 2.320 0. 002
P- 3E 1i~. 3d (3 st abl e N. 662 0. 000
Pm 177 S. 6y (3, T Sm 1A7** 5. 000 0. 004
Se- 75 | Sod € stabl e 0. 040 0. 000
Sr - 85 65d € st abl e 0. 010 0. 000

* When two radionuclides were buried wi thout distinction of anpunts of
each, the longer half-life of the two was used for cal cul ations.

** Sm 147 is a naturally occuring isotope with a half-life of
1 N years

the activity of Sm 147 would be 1.21 X 10-"' nC after all of the
Pm 147 decays
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The ratio of carbon-I” to tritium cannot be determ ned. This is

because of the one co-listing of the two radionuclides. Those burials
that list the two separately showa 4 to 1 ratio, carbon-1" to tritium

Records of this site were not as conplete as they were of the
Mason Farm site. Log books (9) of incomng material were not kept
untill 1966. There was no way to check the types and quantities of
materials that nmay have been buried at the Airport site. Records that
are avail able do show that the site was no | onger used after the Mason
Farmsite was established. The exact beginning date of the Airport site

is of question.

S. 3 Nason Far* Site Burial Records

The Mason Farmsite is the larger of the two sites. The fenced
area nmeasures 100 feet by 150 feet. In the site are 55 to 56 (or nore)
i ndividual burial pits (Appendix B). This site was used from Novenber,
1963 to 1970 (the exact nonth of the final burial is not clear). A
drawing of this site can be seen in Figure 3. This site is also in the
fl ood pool of Jordan Lake (S).

There is some confusion as to the exact nunber of burials at this
site. There is a scaled map showing the location of the first 36
burials (Figure 3 is a scale drawing of this map). A rough hand draw ng
of the site indicates 56 burials, while a detailed listing of burials
stops at 52. Burial 5S was listed as Novenber, 1968. There are
references in Radiation Safety Ofice Annual Reports that burials

continued after this date. An additional 7ES nCi is listed as being
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buried through June, 1970. Figure 4 shows a probable |ocation pattern
of additional pits, assuming this additional 7S2 nC is correct. This
pattern is based on the burial pattern of the scaled drawi ng, the
pattern given in the rough hand drawing, the pits with visible top
subsi dence, and the probabl e nunber of nonthly burials from Novenber,
1968 to June, 1970.

This site used the standards set by the state of North Carolina as
an agreement state (7). The pits were at least 6 feet apart and covered
by at least 4 feet of conpacted earth. As in the Airport site, the pits
varied in length and width as well as depth, depending on amounts to be
buried. There were no pegs or other markings on the surface to show
i ndi vidual pit |ocations.

The types and anounts of radionuclides buried can be seen in
Table 2. The total activity buried at this site was approxi mately 1.16
C (this does not include the 722 nCi of unlisted burials). The
remaining activity after decay, as of May, 1989, is approximtely 331
nCi. O this remaining activity, 99.9*%/. is carbon-1" and tritium
Looking at the total remaining activity of tritiumand carbon-14, the
ratio of tritiumto carbon-1n is 1.7 to 1.

For this study, it is assuned the unlisted burials are of the sane
types of materials and at the sane ratios as the knowns. A search
t hrough the | og books <9) on record show no unusual shipnents of
radi onuclides during this period. O the total quantity given in the
original burials, carbon-1~t conprised 10.5*/. while tritium made up
67.6*/.. By applying these percentages to the additional 722 nC, there

woul d be an additional 76 nC of carbon-1 A and 788 nCi of tritium
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Table S

Radi onucl i des Buried at the Mason Farm Site

Nucl i de Vi Type Decay Pr oduct Ant Deposited Amt  Remai ni ng
Buri ed (nGi) as of 5/1/89
Ag- 110 253d | 2»T st abl e 0. 026 0. 000
Au- 198 2.7d |3, T st abl e 11. 145 0. 000
Ba- 133 7.2y €T st abl e 0. 070 0. 008
C 14 5730y g st abl e 121. 892 " 121.597
Ca-"5 163d (S st abl e 4. 585 0. 000
Cd- 115 44.1d (3, T In-115** 0. 015 0. 000
Ce- 141/ * 32. 5d/ (i, T st abl e/ 3X10--"* 0. 000
-l 284. 4d (3.7 st abl e
Cl - 36 SXI Oy {i st abl e 0. 157 0. 157
Co- 60 5. 3y (i, T st abl e 0. 278 0. 012
Cr-51 27. Bd G st abl e 45. 884 0. 000
Cs- 13" 2.1y |ST st abl e 0. 077 0. 000
Cs- 137 30. 2y |2, T st abl e 0. 100 0. 060
Fe- 59 45. 6d |3, T st abl e 1.859 0. 000
H 3 12. 3y (s st abl e 786. 609 209. 276
Hf -1 Bl 42. 4d (ST st abl e 0. 021 0. 000
Hg- 197 65h €T st abl e 0. 357 0. 000
Hg- 197/ * 65h/ €, T/ st abl e/ 0. 228 0. 000
- 203 46. 6d a st abl e
Hg- 203 46. 6d I3 st abl e 0. 602 0. 000
1-125 59. 7d €T st abl e 6. 738 0. 000
1-125/* 59. 7d/ €, T/ st abl e/ 2. 800 0. 000
-131 8.1d a st abl e
1-131 8.1d a st abl e 73. 097 0. 000
Na- 22 2.6y (3+.T st abl e 1. B40O 0. 003
Na- 27~ 15h (3»T st abl e 0. 150 0. 000
P-32 14. 3d (3 st abl e 69. 366 0. 000
S- 35 87. 2d IS st abl e 33. 218 0. 000
Se- 75 120d e st abl e 0. 822 0. 000
sr-es 65d € st abl e 0.078 0. 000
Sr - 89 50. Bd (3, T st abl e 0. 015 0. 000
Tc-99m 6h e, T Tc-99*** 0. 585 0. 000
Y-91 58. Bd (3,7 st abl e 0. 001 0. 000
Zn- 65 243. 7d (X+,e, T st abl e 0. 164 0. 000

* When two radi onuclides were buried without distinction of amounts of
each, the longer half-life of the two was used for cal cul ations.
** In-115 is a naturally occuring isotope with a half-life of 5 X 10""
years. The In-115 present would have an activity of 3.62 X 10-'-" nCi
*** Tc-99 is a naturally occuring isotope with a half-life of
2.13 X 10= years. The amount present would be 1.88 X 10" nC
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buried at the site. After 19 years of decay, this would lead to an

additional 76 nCi of carbon-1* and 167 nCi of tritium This would nmake
the remaining activity on the site 57 nCi, an increase of 58*/.. This

will be the assumed activity for the remai nder of this study.
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Section 111

TRI TI UM

The tritium atom has nmany di stingui shing properties that allow for
it's detection and activity neasurenent in soil. This study will use

some of these properties in an assessnent process of the LLRWsites.

3.1 Tritiua Properties

The tritiumatomis a beta emtter» decaying to helium3. Its beta
particle has an 18.6 keV maxi num energy with an average energy of 5.67
keV. The half-life of tritiumis given as 12.3 years (10). The
bi ol ogical half-life is given as 10 days.

Tritiumis produced naturally in the atnosphere by the
i nteraction of high energy cosmc rays with nitrogen (5) and is
produced by man in nuclear reactors and in nucl ear weapons testing. The
natural production is estimated to be about 0.20 £ 0.05 tritons per cnt
per sec (6). About 90*/, of the natural tritiumis found in the
hydrosphere, 10*/. in the stratosphere, and 0.1'/. in the troposphere (11).

The natural production rate yields a steady state inventory of 26
MCi in the biosphere (3). The annual absorbed dose fromtritium of
natural originis estimted to be 0.001 nrenmyr (3).

The concentration of tritiumin rainwater is 130 to 185 pC /1 (6).

This can be a confounding factor in low |evel environmental counting
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processes. At roomtenperature> tritiumw |l readily replace hydrogen
in water nolecules formng tritiated water (HT + HHO * HTO + H. ) <5).
Tritiumfoll ows the novenent of water> constantly dispersing as it
noves. The dryer the soil the slower the tritium novenent* but
conversely, an over abundance of soil water will slow the noverment of
tritiumdue to |l ateral nol ecul ar diffusion (17).

Bonding of tritiummnolecules to micas in the soil is found at room
tenperature (17). The water of hydration reaches equilibriumwth it's
environnment in a short tinme. The renpbval of this bonded nol ecul e can be
acconplished by heating the mcas to the 100 to 500' C range (5, 14).

Intake of tritiated water vapor occurs both by inhalation and by
skin absorption. The rate of skin absorption is approxi mtely half the
lung intake(6). The ALI for tritiated water is 75 nC (6). An acute

upt ake would lead to the following risk factors (6).

Table 3 - Doses and Risks froa Trititia |Intakes

intake committed dose equiv. associated risk

7.5 G 500 rem serious ri sk of deat h

1.5 G 100 rem mld radi ati on si ckness
75 QO 5 rem 1 in 1X103 risk of cancer
7.5 nCi 500 ntem 1 in 1X10* risk of cancer
750 HG 50 nmmem 1 in I X10» ri sk of cancer

75 MO 5 nmem1 in 1X10* risk of cancer
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3.S Trititia as an Assessaent Tool

The use of tritiumas a tool in the assessnent of the two LLRW
sites arises fromtwo facts. First the high mobility of tritium and
secondly, the anount of tritiumburied at the sites. Associated with
the high tritiumnobility, is the possibility that over the years nost,
if not all, of the tritiumnay have mgrated fromthe burial pits and
di spersed to non-detectable |evels.

At the Airport Site, of the 9. nCi of remaining inventory, as
much as 1.5 nC may be tritium If the tritium has dispersed to non-
detectable levels, only 7.5 nC of total activity (primarily carbon-1%)
woul d remain buried on the site. This would be a 20*/. reduction in
activity.

At the Mason Farm Site, tritiumwas the nmgjor radi onuclide buried.
Tritiumis also the najor remaining radionuclide at this site. O the
574 nCi of total remaining inventory buried at the site, 376 nC is
tritium If the tritium has di spersed to non-detectable levels, this
woul d | eave 198 nCi total activity, a reduction of approximately 63*/..

Alnost all of this remaining activity would be carbon-14.
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Section |V

nETHQDGL OGY

Thi s study exanined the soil in and around the burial pits for
tritiumnovenent. The interstitial soil water, as well as ground water,
provi des pathways for tritiumnovenent. In order to exanine the soil
a soil sanmpling criteria was established. That is, what nmethod was to
be used to collect sanples, and at what |ocations will the sanples be
taken. To exam ne these soil sanples for tritiumactivity, extraction

and counting processes were established.

4.1 ftethod of Site Surveys

The sanpl es were taken using a boring tool. This was twisted into
the ground bringing up a a to 10 inch section of soil when the tool was
extracted. Two opposi ng bl ades on the tool cut through the soil |eaving
a 3 inch dianmeter hole. The cutting action mxed the slices of soil in
the hol di ng chanber of the tool. The result was that no exact depth of
sanpl es was possi ble. There was a range in depth for each of the soil
sanpl es. This range was about h inches.

Soil sanples were taken at 3 or nore different depths from each
i ndividual test hole. Top soil and vegetation sanples were not taken in
this study. They have been taken and anal yzed by the North Carolina

Di vi sion of Radiation Protection for a nunber of years with no
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detecti on of radionuclides (~). The first sanple of each hol e was
sel ected to be approxinately 1 foot deep. Since the burials were
reported to be covered with 4 feet of earth, another sanple was taken
at a depth of » feet. A third sanple fromabout 2.5 feet was taken to
check for upward novenent of the tritium Additional sanples were taken
at | ower depths whenever actual pits were entered or in test holes
close to these pits. This usually resulted in sanples fromb5.5, 6, or
6.5 feet. The equi pnent used was limted to 6 feet 10 inches.

The first set of sanples taken was at the fence peri neter
surroundi ng each site. A series of 10 test holes was dug within S feet
of the outside of the fence. This can be seen in figures 5 & 6.
Al t hough the Airport site is much snaller than the Mason Farmsite, the
sanme nunber of hol es was used because of the | ack of exact buri al
records. At the Mason Farmsite, nost of the burials along the fence
were plotted and recorded.

The strategy for sanpling inside the two sites differed slightly.
The pegs at the Airport site identified pits and gave a starting point
for soil sanpling (Figure 5). Test holes were dug in the pits and in
the soil around them Many extra holes were dug to deternine if the old
burial records were conplete and to check for novenent of tritium

At the Mason Farmsite, the scale drawing of the first 37 burials
along with the burial record book (9) were used to establish a slightly
different pattern for sanple holes. A search through the records gave 3
pits having the greatest amount of tritium and/or carbon-14 buried in
them These were pits nunmber 9, S2, and 30. The anounts buried here can

be seen in Appendix B. Again, a hole was dug through the center (given
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on the scale drawing on file) of the pit. At about 5.5 feet to the left
and right of this center holej another hole was dug to test for
movenent of tritiumout of the pits (Figure 6)..

An additional set of holes was dug to check an area of the site
where the pits were not so carefully narked (series 14 on Figure 6).
The pl acenent of series 14 was based on the rough hand drawing in the
burial |og book on file (9). Contact with buried material in this area
woul d prove that there were nore than 52 burials at the site.

Ground water fromthe test hol es was al so exani ned. This was
taken in all hol es except those in the center of the pits. Mud and
particulate matter was filtered out before counting to reduce
quenchi ng. The nethod used for counting was the sane as for the
interstitial water.

Background soil sanples were taken to conpare with soil sanples
fromthe sites. At the Airport site, a hole was dug about 40 yards
uphill (towards the runway) fromthe burial site. Sanples were taken at
1.5 and 3.5 feet. At the Mason Farmsite, the sane nethod was used with
background sanpl es coming from approxi mately 150 yards fromthe site.
These background sanpl es were processed in the sane manner as site
sanpl es. The background value for soil (an average of both depths) at
the Airport site was 59.75 + 1.54 dpmiml of interstitial water. The
background val ue at the Mason Farmsite was 49.79 + 1.62 dpminl of
interstitial water. The site background val ues i nclude counter
background. The error given is counting error only.

Pure water (Chroffl ARFHPLC from Mal |l i nckrodt Chem cal) was used to

det ermi ne a background for the counting system This water was al so
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used for the preparation of a set of control sanples. Using 1 nml of
wat er gave a counter background value of 36.19 * 1.44 dpm Using the
count rate of this sanple? and a counting tinme of 180 m nutes, a MDA of
1.68 pCG/mM is obtained. The MDA was cal cul ated by first using the
formula LLD = 2. 71 + 4.65 Vb" , where LLDis the lower limt of
detection and B is the background in counts. Next? the LLD was divided
by 180 mnutes to give counts per mnute. This val ue was divided by the
counting efficiency (32*/.) to get a MDA in decays per mnute. Dividing
the dpm val ue by 2.22 dpmipC gives the MDA in pC. Al of the sanples

counted were 1 nml aliquots» resulting in a MDA in pG/m.

4.2 Hethod of Tritiua Extraction and Counting

After the sanples were coll ected} they were brought back to the
| ab for processing. The soil was placed in a flask with a ground gl ass
top. This was attached to a Graham condensing coil with a ground gl ass
connector. The flask was placed on a hot plate to drive off the
interstitial soil water. Wen the vapor condensed, the water was
collected in a snall beaker and transferred to scintillation vials for
storage. Soil sanples were kept frozen while waiting to be processed.
All sanples were processed within 2 to 3 days. This net hod of
extraction was used by the state of Kentucky when exam ning the Maxey
Flats burial site (1). NCRP 47 states any nethod that is feasible in
the laboratory that will yield reasonably pure interstitial water from
soil sanples is potentially useful, one of which is distillation at

very high tenperatures. A record was kept as to the */. of water to dirt
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by wei ght for each sanple.

A1l nm aliquot of the condensed water was then used for counting
in aliquid scintillation counter. The water was placed in 10 m of
scintillation cocktail (ScintiVerse BD - Fisher Chemi cals). The water
and cocktail was shaken to conpletely m x the solution. The sanpl e was
all owed to dark adapt for 30 minutes and then counted for 180 mi nutes
by a Packard M NAXI, Tri-Carb nodel 4430 liquid scintillation counter.

A control group of tritiated soil sanples was nade to test the
efficiency of this nethod of extraction and counting. Dried soil from
background hol es and hol es where no activity had been found was n xed
together to nake a conposite sanple of the site. To this dried soil, an
anmount of water was added to bring the soil to a noisture content which
was the average (21*/. interstitial water to soil by weight) for the
site.

Seven soil sanples were nade to this specification. A known
activity of tritiumwas added to the soil and allowed to sit for 1 to E
days. Differing anounts of tritiumwas added to see if | ow
environnmental |levels nmade a difference in extraction efficiency. Using
standard tritiated water <Anmersham Corporation), sanples were nmade by
pi petting the standard in varying amobunts into the soil and pure water
m xture. There was an average extraction efficiency of 77'/.. Table 4

gives the values of this process. Figure 8 gives the resultant graph.
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FIGUIRE § : Recovery efficiency for the tritium
extraction process. Variations are due
to counting error.
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Table 4 - Values For Tritiiui Extraction Efficiency

Amt . Deposi ted(dpmim) Amt . Recovered<dpmim) Eff iciency ('/.)

303 220. 1+4. 49* 72. 6+1. 5**
152 106. ax3. 48 70. 5*x2. 3
105 71. 5+2. 93 67. 7+2, 8
52 44. 3+2. 56 83. 9+x4. 9O
30 24. 6+2. 52 81. 1+8. 3
16 11. 9%+x2. 25 74. 4x14. 1
11 9. 6+2. 04 91. 0x18. 5

* - counting error only for these cal cul ations

** - error due to variability in efficiency of extraction

<~.3 Cal cul ati ons

The liquid scintillation counter is progranmed to convert from cpm
to dpm. This is done by inserting a quench curve either manually? by
typing in values, or automatically by using a set of 10 vials with a
known activity and allowi ng the counter to count and conpare the
counted values to the actual values. The latter nethod was used in this
study. A quench curve was set up using a tritiated water standard
obt ai ned fromthe Amersham Corporation. Figure 9 shows the results of
t he curve.

The quench curve was set up in the following way. Into each of ten
vials was placed 10 m of scintillation cocktail. Al so added to each

vial was 25 M of the tritiated water standard (4.29X10* dpmim) which
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yields 10,725 dpm per vial. Nothing nore was added to vial 1. Vial 2
had 0.8 m of pure water added. Vial 3 had 1.0 nl of water added. Via
h had 1.2 m of water added. Vials 2 through 4 generated part of the
curve that exam ned the quenching of water on the cocktail. Vials 5
through 10 all had 1.0 m of water plus a stronger quenching agent to
finish the curve. Vial 5 had 10 H of CC c” added. The ampunt of CCt~*
was increased to 25» 50, 75, 100, 200 H corresponding to the remaining
vials 6 through 10.

The quench curve represents the counting efficiency in the tritium
wi ndow i n a dual |abel counting node. The w ndow was from channels 0 to
12. These channels are automatically used in the preprogramed
tritiunfcarbon-1~ dual |abel counting node of the scintillation
counter. Mst sanples ran at about 32'/. efficiency using this nethod.

Soil activities of tritiumwere calculated in the follow ng
nethod. First the gross dpmwas determned by the liquid scintillation
counter. The net dpm was obtai ned by subtracting the appropriate
(Airport or Mason Farnj) background soil sanple values fromthe gross
count rate. A conversion factor was used to convert dpmto pG (1 pG
equals 2.22 dpm. Al values were determned using 1 m aliquots of
interstitial water. Figure 10 shows the tritiumactivity in pCG/m of
interstitial water for the four series of test holes at the Mason Farm
site. Gven that the density of water is 1 g/nml, the concentration of
tritiumin pG/m of water is multiplied by the water density to give
pCi/g of water. Since there was determined to be a 77'/. extraction
efficiency of the interstitial water and its related activity, the net

dpm was then divided by this value (0.77). This value would be the
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activity of interstitial water in pC/g.

The final step involved the percentage of water by weight in the
sample. By renoving the interstitial water and its associated activity
fromthe soil sanple, there was a concentration effect in the activity
of the water. The interstitial water was spread over a larger vol unme
while in the soil. Thereforej to examne the activity in the soil, the
water activity nust be related back to the activity in the |arger
volume of the soil itself. This is acconplished by nultiplying the
percentage of water by weight in the soil by the activity of the
interstitial water. It is assuned that the interstitial water is
uniformy spread in a soil sanple.

This leads to the equation :
A = NXC X Dw X Pw X e-~ (1)
Where A is soil activity in pCG/g, Nis the net activity of the
extracted water in dpmim, Cis a conversion factor (IpC/2.2Sdpm), Dw
is the density of water (Im/g), Pwis the percentage of interstitial
wat er by weight in the soil, and € is the efficiency of the
interstitial water and tritiumextraction process.

The results of these calculations can be seen in Appendix C for
the Airport site and Appendix D for the Mason Farmsite.

One pit in the Mason Farmsite was chosen to make a conpari son
bet ween the neasured activity found in the soil and the amount buried
in the pit (according to burial records). Pit #30 was used for this

exam nation. Test hole series IE (Figure 6) was used for soil sanmpling

of this pit.
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The soil surrounding the three test holes at pit #30 was divi ded
into 13 sections (volunes)? corresponding to the 13 sanples taken from
this area (See Figure 11). The areas corresponding to the center hole
differed fromthat of the left and right test holes. The center area
was taken as b feet by 6 feet> the assumed pit dinmensions. The |left and
right areas used were 6 feet by 5 feet. This snaller area was used to
keep the effects of adjacent pits to a mninmm

The thickness of a section depended on the depth of the
correspondi ng soil sanple. The top section (for the 1 foot sanple) was
taken fromO0.5 feet below the surface to half the distance fromthe 1
foot sample to the 5.5 feet sanple» a distance of 1.25 feet. Boing from
the m dpoint between the 1 foot and E. 5 feet sanple to the mi dpoint of
the 2.5 feet and 4 feet sanple gives the thickness of the section for
the 2.5 feet sanple as 1.5 feet. Using the same nmethod, the thickness
for the 4 feet sanmple is 1.5 feet. The 5.5 and 6.5 feet sanple depths
bot h have section thicknesses of 1 foot.

The activity in a section of soil is assumed to be uniformy
spread in that volume. The activity used for a section is that of the
soil sanple fromthe center of that section. This activity, the soi
vol ume, and the density of the soil is used to calculate the activity
in one section. The 13 sections are then added together for the tota
activity of the pit.

The density of the soil is given as 137.4 oz/ft= (2). By
converting to g/ft”, nultiplying by the volune in the section and

mul tiplying again by the activity in that section, the activity for

t hat volune of soil can be obtained.


NEATPAGEINFO:id=93F866D7-5EFD-4C58-860F-1D16561A828E


BKG 8.2410. 43 10 2.32+0. 43

12. 4at 0. 4A 51. 63%0. 77 I 0.1610. 34
4A. A510. 73 160. 03+£1. 25 12 26.9510. 64
8 363. %&¢1. 87 13 27.8610. 65
BEG
734.51+2. 68
FIGRE 11 ) at\;ram show nt‘; vol umes used for activi ty cal cul ations '
for #30 at  The Mison Farmsite.  Sanple hole Poes

through center of volume. Values given are that of soil

sanples fromcenter of each section. ( fo . Tritium
activity for the total volume is 0.2


NEATPAGEINFO:id=95993D98-1275-45C1-9FB9-CCF1EE2F6E97


32

This relation is given by;
Av = VvV X D X As (B
Wiere Av is the volume activity in nC, Vis the volune of a section in
ftr, Dis the density of the soil in g/ft*? and As is the sanple

activity for that section of soil in pG/g. The total activity for the

13 sections using this nethod is 0.22 £ 0.01 nGi.


NEATPAGEINFO:id=C1AD4706-46CC-466F-86C5-2E13CC332C23


Section V

PHYSI CAL OBSERVATI ONS

In many ways the physical observations are as inportant as the
nmeasured findings. Many such sites exist, therefore information as to
how the materials buried at the sites may have reacted becones of
interest. This includes the anount of decay, both physical and

radi oacti ve, that has occurred and the overall condition of the site

itsel f.

5.1 Airport Site Cbservations

The Airport site is about 100 yards past the present end of the
airport runway, off to the right at about a 30° angle. It is located on
the side of a hill. About 30 feet fromthe back side of the site, there
is avery steep incline to the woodl and bel ow. The soil is classified
as being Wl kes gravelly | oam (2).

A visual inspection of the area gave clues as to the nunber of
burial pits. Besides the array of netal pegs, nost pits show a concave
top. This aided in associating pits with a particular grouping of pegs.

The soil in the site area was probably fill dirt fromthe airport
construction. Although the dirt was nostly clay, it varied in texture

slightly fromtest hole to test hole. Cccasionally, a small amunt of

sand woul d be found in a hole.
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The depths of the soil sanples fromeach test hole were kept as
constant as possible. There were some variations. The position of the
test holes can be seen in figure 5. Hole # 1 only went down 3.5 feet
when it struck rock. Hole # 18 and # 20 had a nmuddy |ayer at 6.5 feet
and 5.5 feet, respectively. This was the only indication of any ground
water on the site. No other holes had this muddy |ayer. Hole # S3 hit
rock at 3 feet. Attenpts to go deeper were made at two | ocations for
this hole with the sane result. Hole # El and # 26 both hit a burnt |og
at 5 feet and 6 feet, respectively. Since these two holes lie in a
straight line, this may be the same |og.

The fol |l ow ng hol es brought up buried waste nmaterial with the soi
sanples: In hole # 24, contact was made at about 49 inches. At that
point the boring tool noved about 1 foot in an air space. A very strong
odor of decay escaped. Soil samples fromthis depth included hair (fur)
and broken scintillation vials. Nothing was found after 5.5 feet. In #
25, at about 4.75 feet, an animal carcass was found. This carcass was
still intact enough to stop the progress of the boring tool. Soi
containing animal skin, fat, and fur was taken. In # 27, a metal can
was breached. The tool would not go through the bottom but planchettes
buried in the can were recovered and analyzed. In # 28, at 4 feet a
gallon glass jug was net. The boring tool broke through and pressed
into the clay belowthe jug. This allowed a sanple of the fluid inside
the jug to be trapped in the tool. Also found under the jug was straw
beddi ng that had not conpletely decayed in the 26 or so years since

buri al .

There was quite a bit of surprise at the observation that all the
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organic material buried had not decayed. It s conjectured that
anaerobi ¢ conditions caused by the depth of burial in this clay soi

and the fact there was no appreciable water table slowed the decay

processes.

5.8 Nason Far* Site Cbservations

The Mason Farmsite is |ocated about 2 miles behind the Finley

Golf Course. It is located in "bottomland" on the old Mason Farm
property. The soil has a thick clay texture and holds water on the
surface when it rains. The soil is classified as Chewacla |oam (2).

Over the years, the surface water has changed at the site. There
Is a standing body of water at the back of the site that goes up to the
fence. During a rainy period, this water will rise into the burial site
and cover pits |ocated near the fence.

Except for 2 of the pits, there is generally no standing water on
the site. The tops of these E pits have sunken so that they hold rain
water. The clay is thick enough to keep nost of the water on top. One
of the pits will dry up after a period of no rain but the other has
sunken enough that it appears to be fed by ground water (which is no
more than 2.5 feet below the surface). During the |ast year of
observation, this pit has not been dry.

The pits were not marked in the site itself. Except for a few of
the pits, there was no mjor sinking of their tops. The scale draw ng
of the first 37 pits and the rough hand drawing were relied on in nost

cases to |locate individual pits.
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By using the two drawings to locate test holes in and around the
pits, contact with waste material was easily acconplished. Hole # H
(figure 6) made contact at » feet. A chemcal odor was noticed at about

3.5 feet. Rubber gloves, pieces of cardboard, and vials were exhuned.
Hole # 11-1eft also made contact. After 5 feet in both holes, no nore

material was found. Hole # 12 also nade contact at " feet. A very
strong odor of chemcals and decay was noticed. Animal bones (rabbit or
cat), cardboard, vials, and gloves were extracted. There was still

material belowthe 6.5 foot |evel. Hole # 13 made contact at 3.5 feet.

Again a strong chem cal odor was noticed. There was nothing buried

bel ow 5 feet.
Hole # 14 al so nade contact with buried material. Material was

found beginning at a depth of 4 feet. Downward progress was stopped at
b feet because of the amount of glass encountered. This pit was buria

55 or 56 (fromthe rough hand drawing). It could not be determ ned
whi ch fromthe available records on file.

As a point of interest, the first 3 test hole series (11, 12, 13)
denonstrated changes in the water table |evel at the individual pit
sites (Figure 12). The normal water table is very high here. A test
hole woul d hit water at about 2.5 feet. At that depth, water would run
into the hole fast enough to be audible in several instances.

The 3 hol es denoted # 11 showed no effect of the pit on the
ground water level. The # 12 series of test holes did show an effect.
This pit had material deposited at a deeper level. Wile the |eft and
right hole of this series showed the normal table height, the hole in

the center of the pit did not detect this level of water. Instead, it
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got soupy in the pit fromabout 4.5 feet on but no there was no running
water. The water may be going to a |ower water table or may be
collecting in the pit and welling up.Hole series # 13 had a different
outcone. The left and right holes of this series also showed nornal
water levels. The center hole in the pit had ground water at about 1

foot. Awelling up process was occurring.
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Section Vi

RESt A. TS OF SO L ANALYSI S

The two sites vary greatly in their physical characteristicsj and
in the amount of their use. They also vary in the results of their soil

anal ysi s.

6.1 Airport Site Results

An initial assessment was nade on the first 10 test hol es around

the perinmeter of the fence. The tritiumvalues for interstitial water
fromthese sanpl es was conpared to the tritiumvalues for the
interstitial water of the background soil taken above the site. The
background value for this water was 59.75 + 1.54 dpminml (26.91 £ 0.69
pC/m). This background val ue was subtracted fromall values of the
tritiumw ndow comng fromsite sanples. The results of this
calculation and the calculations given in equation 1 are listed in
paNoloX—N ool —_ -

Al'l but two of the perineter sanples yielded values in the
tritiumw ndow of less than 5 pCi/m of water (above background).
Carrying out the calculations of equation 1, this would convert to |ess
than S pG/g of soil. The two outlying sanples were hole #3 at 2.5 ft.
and hole #4 at 1 foot. Number 3 had a value of 3.00 + 0.43 pCi/g of

soil while #4 gave a initial value of about 52 pCi/g over background.
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Because of this relatively high value in the #4 hole (over background
sanpl e values) it was assumed there was detectable tritiumactivity in
this sanple. No other values above 1.6 pCi/g were found. These | ower

val ues were to close to soil background values to nake a definitive

statement as to actual tritiumactivity.

Hol es #11 through 16 were dug to examine the possible tritium
di spersion thought to be found in #4 (Figure 5). This series of holes
gave no sanples above 1.1 pC /g of soil (above background) except #16
at 1 foot. It's initial value was 7.9 pCi/g. Both sanples (#4, #16)
with the higher values for tritiumcanme fromthe 1. foot depth and in a
strai ght line. Sanples were again taken fromthese two places. This
time, both resulted in tritiumvalues below the soil background val ue.
Sonme other sanples taken in the site at the sane tinme as the repeat of
#4 and #16 al so gave val ues nmuch bel ow the background | evel

Cccasional ly, other sanples gave results that changed dranmatically
over time. In order to exam ne the reproducability of the counting
system the sanples were counted again 2 to 4 days after the initial
count. Certain of the sanples increased in counts by as nmuch as a
factor of 10. This increase was in steps. After a period of a few days,
there was no further increase, but a stabilization at the higher count
rate. This seemed to indicate some sort of equilibrium process.

Looki ng back at the time of the sanple collection, the sanples
wi th the highest (which included background soil) and/or changing
results were collected on days when there was rain either that morning
or the night before. The sanples taken during periods of dry weather

all gave a much lower tritiumvalue. Sonme other agent, aided by the
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rain, was affecting values in the tritiumw ndow. This greatly
increased the variability of the tritiumvalues between sanples.
Sanpl es taken soon after a rain had tritiumlevels generally in the
50'5 dpmimi (including background) of interstitial water', while val ues
taken during a dry period were generally in the 30's dpminmi (many at
counter background levels: 36.19 £ .7k dpmim). This included soi
col lected both inside and outside of the site boundary.

Sanpl e holes 17 through 31 were inside the site boundary. The
tritiumvalues of these sanples were all |ess than the background soi
sanple value for tritium This included values taken fromthe soi
around the extracted broken vials, the planchettes, the animl renains,
burnt [ogs, etc. The |ower than background values may be explained by
the variability of sanples due to the rain effect.

Certain sanples were al so anal yzed for carbon-14. This was done
using a conbustion method. The service was preformed by Peter Mertens
of the Packard Instrument Conpany, Chicago. The results can be found in
Appendi x C. One sanpl e had higher values for carbon-14 than the others.
This was the sanple fromhole # S5 at the 5.5 feet |level. This sanple
gave readings of 176 dpmg (79 pG/g) of soil over counter background
(73.7 dpm.

The scintillation cocktail recovered at this site was al so
anal yzed. The cocktail itself showed no activity when an aliquot was
counted. A chem cal analysis was done using mass spectroscopy. The
maj or portion (42.7*/.) was nethylene chloride, a comon solvent stil
used today. Benzene (9.8*/.), and toluene (0.4% were also present. The

remai ni ng percentage consisted of hydrocarbons, and nitrogen conpounds.
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This is all consistent with scintillation cocktails and | ab procedures
fromthis tine period.

Sel ected sanpl es were al so exam ned usi ng ganma spectroscopy. A
sodi um i odi de counting systemwas used (The Nucl eus, Personal Computer
Anal yzer with a 2 inch crystal). The sanples selected were fromthe
burial pits. They were allowed to count for 12 hours. In no case was

any activity above a background | evel of the system found.

6.2 Mason Far* Site Results

An initial assessnent of the first 10 perineter hol es was nade.
These were conpared to tritiumvalues frominterstitial water of a
background soil sanple. This background val ue (which includes counter
background) for 1 m of water is 49.79 + 1.62 dpm (22.43 = 0.73
pC/m). This background was subtracted fromall tritiumw ndow val ues
of interstitial water obtained fromsoil sanples at this site. This
cal culation and the calculation results using equation 1 are given in
Appendi x D. Figure 10 shows the tritiumvalues for the interstitial
wat er obtained fromthe four sets of sanple holes.

In all but one hole» values for the perineter sanples are |ess
than 3 pG /g of soil (above background). The higher readings are in
hole #5. At the 4 foot level the value is 9.75 = 0.41 pCi/g, while at
5.5 feet it is 18.82 + 0.52 pC /g of soil. Because of its location
further outward dispersion of tritiumcould not be exam ned at this
position. The sanple hole was at the edge of the standing body of water

at the back boundary of the site. The higher readings at this spot
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reflect the 26 nCi of tritiumburied in pit #10, just a few feet from
the hole (Figure 6).

The tritiumvalues for sanples taken inside the site boundary did
show sone activity. Al subsequent tritiumvalues given are above the
background value. In the #11 series? activity was found at the 5.5 foot
Il evel both in the center and |left test holes. The center hole had a
value of 86.37 =+ 0.96 pCi/g while the left had a value of 17.22 + 0.59
pC/g. Both of these holes are in the burial pit itself.

Series #1S exhibited higher values for tritium The center hole
into the pit gave increasing values in a dowward direction. This
ranged from about 8 pCi/g of soil at 1 foot to about 735 pG/g at the
6.5 feet level (See Figure 11). Some activity was found in the soil on
both sides of the pit. In the left hole, about 12 and *5 pC /g of soil
was found at 2.5 and ~ feet levels, respectively. On the right, 2 pC/g

was found at 1 foot while 27 and 28 pCi/g of soil was be found at the *

and 5.5 feet |evels.

Series #13 had results sinmilar to those of #11. The center hole
into the pit had detectable tritiumat the 5.5 foot level. This was
4.2't 20.37 pC/g of soil. The left hole of this series had val ues of

about 2 pG/g at 2.5 foot, 5 pG/g at » foot, and 6 pG /g of soil at

_L = F o>t -

Series #14 was sonmewhat simlar to series #12. The center hol e was
inthe burial pit. The tritiumvalues of the center hole started out at
about 8 pGi/g of soil and increased to 43, 44, and 57 pG/g at the 2.5,
3.5, and 6 feet depths. The left hole of this series yielded about 8,

34, and 77 pC/g of soil for the 2.5 4, and 5.5 feet depths. The right
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hole yielded tritiumvalues of about SS> 2S, and 6 pCi/g of soil at

2.5, 4, and 5.5 feet depths.

The ground water at this site was al so eval uated. The ground water
was counted in the sanme nethod as interstitial water. The tritium
wi ndow was used for results. Background ground water was taken fromthe
sane hol e as the background soil. The activity of 1 m of this
background water was 49.27 + 2.09 dpm This background val ue was
subtracted fromthe tritiumw ndow val ues of the water taken fromthe
sampl e holes. The results of this calculation and the conversion to
pC/m are displayed in Appendix D.

G ound water sanples were taken fromholes not bored into the pits
t hensel ves. The water in these holes was canme into direct contact with
the buried material in the pits and was consi dered contam nated by the
material and not representative of the ground water at the 2.5 feet
level. Only six sanples yielded val ues above MDA. The higher activity
val ues of ground water canme fromthe pit areas with the higher
interstitial water activity values. Holes 12-right and 14-right had the
hi ghest values at 25 and 43 pG/nm of water respectively.

In the area where hole #6 (Figure 6) should have been, only
surface water was obtainable. No test hole was drilled at this
| ocation. The surface water tritiumvalue at this |ocation was conpared
to tritiumvalues of surface water near the background soil sanple

hole. The water at # 6 was |lower in tritiumactivity than the

background sanpl e.
An unbroken scintillation vial was retrieved from hol e #11

center. A1 nm aliquot of the liquid in the vial was counted. The
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tritiumw ndow gave a value of 826 dpm but nost of the counts were in
t he carbon-1" wi ndow. This w ndow gave 1587 cpm The counter did not
have a quench curve set for carbon-14. Assuming a 50*/. (fromthe Packard
I nstuments manual ) counting efficiency for this nuclide, 317 dpm woul d
be the activity for the carbon-1*. This would give about 1.73 nC per
m . This vial contained about 18 m, which would result in a total
activity of about 25.7 nG of carbon-14. This vial was in a pit that
contains 25 nC of buried carbon-14. If the pit contained all vials of
carbon-14 with this anmount of activity, there would need to be
approxi mately 10* vials buried in the pit. The estimated di nensions of
the pit would not hold this vol une.

No sanple of interstitial water in this site gave any val ues over
background in the carbon-14 wi ndow. This included soil that surrounded
bones, broken vials, rubber gloves, and fragnents of cardboard

Certain sanples were selected for anal ysis by gamma spectroscopy.
These were selected fromsoil sanples comng fromthe pits. In no
i nstance was any val ue over the system background obtai ned. The met hod
used was the sane as for the Airport site sanples.

The cal cul ated activity of the soil in and around pit #30 was
| ower than that given in the inventory of the pit (See Figure 11). The
total tritiumactivity remaining in pit #30 was given as 30 nCi. The
amount of tritiumin the soil at the area of the pit was cal cul ated as
0.22 nCi. The calculated activity is alittle nore than two orders of

magni t ude | ower than the inventory val ue
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Section VI

SUHHARY AND CONCLUSI ONS

The results of the tritiumexam nation vary to sone extent

between the two sites. This variation supports some differences in the

concl usions that were drawn on the different sites.

7.1 Airport Site Suaaary

At the Airport site, no tritiumcould be found. The differences in
tritiumvalues fromsite sanples and those of background soil were
either very small or negative in value (less than background). The
variation in sanple and background val ues was due in part to rain
causi ng an unknown confounding factor to be added to the sanples.

There coul d be several possibile explanations for not finding
tritiumdispersion. One possible reason is that the tritiumburied here
has di spersed to non-detectable |levels. Another possibility is the
tritiummay still be in the containers it was buried in. The scope of

this study cannot determine if one of these possibilities is the true

reason or if there is another reason or reasons that |ead to these
findi ngs.
The carbon-14 buried at the site seems to be remaining in the pits

it was placed in. This comes fromthe Packard Conpany's soil analysis.

The only carbon-1" detected was still in the animal it was buried in.
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This aninmal was relatively intact after 26 years.

The organic material at this site has not conpletely decayed. This
was proven by the aninal carcass that stopped the boring tool progress
as well as sanples of straw bedding and fur fromother pits. The lack
of a water table that enters the pits and the depth of burial in the

clay soil has conbined to slow the decay process.

7.2 Mason Fara Site Su-ary

The Mason Farmsite findings |ead to many avenues of thought. One
of the findings that arouses interest is the different effects on the
water table level by the different pits (Figure 8). Pits #13 and #22
had burials to about the same depth, and yet the water table rose to a
hi gher level in #13 and renai ned unchanged in #22. This may be due to
conpaction differences at the time of burial or differences in the
material buried in the pits. In the one pit (#30) that seems to act as
a sunp for the ground water, the water may be noving to a | ower table
or the pit may be filling and acting as a kettle boiling over, mxing
with the water at the 2.5 foot level. The equi pment used in this study
coul d not deternmine which mght be the case

In two of the pits (#22 and #13) that were exam ned, the only
tritiumval ues above background were at the bottomof the burial pit
itself. These values were relatively small. The majority of the
tritiummay still be in the containers it was buried in or it may have

al nost conpl etely di spersed to non-detectabl e |evels.
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In the other two pits examined, it is easier to see tritium
di spersion. Pit #30, exam ned by series #12, shows a slight novenent
upward of tritium (Figure 10). The value at the 1 foot depth may be a
result of dispersion of the large amount of tritiumburied in this pit.
The 2400 pG/m of interstitial water value at the bottom (6.5 feet) of
this pit was the largest found in any of the sanples. This value for
interstitial water equated to 735 pCi/g of soil in that sample. Soil 1
foot above this sanple had only one-half it's activity (364 pG/g).

The #14 series of holes (pit #55/56) has results simlar to those
of series #12. Again there appears to be sone small upward dispersion.
The left sanple hole (in the soil beside the pit) in this series has a
tritiumw ndow value greater than any frominside pit the itself. This
may be the result of tritiumdispersion in a path away fromthe pit.

The simlar findings of pits #13 and #22 along with simlarities
in pits #30 and #55/56 brings out another point. The two pits with very
little traceable activity (#13, #22) had burial depths of about 5 feet,
while the pits with nmore traceable activity (#30, #55/56) had buria
depths in excess of 6.5 feet. This could nmean it took |onger for the
tritiumto disperse fromthe deeper pits, allowing it to be found now,
while it is below detectable [evels in the shallow pits because of |ess
travel distance to ground water (2.5 feet vs 4 feet)or the surface (5
feet vs greater than 6.5 feet). It cannot be determned if this is the
case or if the containers of these deeper pits happened to allow escape

of the tritiumwhile containers in the shallow pits are not allow ng

tritiumto escape.
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The cal cul ated activity of the soil in and around pit #30 showed a
100 fold difference in the anticipated inventory of the pit and what
was measured. This difference may be because the tritiumis, for the
most part, in the containers it was buried in, or it has all dispersed
to these lower levels of detectability. This detected activity nay be
the end result of a large novenent of tritiumfromthe pit or it may be

the beginnings (because of container decay) of novenent fromthe pit.

7.3 Cosing Stateaents

All the State of North Carolina's tests for radionuclides over the

| ast few years (4) have showed no movenent outside the fence or on the
surface of either site. Their test of ground water at the Mason Farm
site (Figure 9) found no tritiumand only trace amunts of toluene and
benzene. This agrees with the findings of this study.

The findings of this study gives evidence to support a proposal to
decommi ssion the Airport site. The physical |ocation of the site and
the [imted amounts of materials buried there woul d work together to
support a proposal of this nature.

The Airport site is located on the side of a hill near the end of
the runway. Being situated in this area, it is naturally restricted
fromthe general public. Located on the hill at a |evel below the
runway, any future construction to the runway or to build up the area

woul d probably cause the waste nmaterial to be buried under additiona

fill.
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This location also has a very low water table. The water table was
not encountered in the survey and is assumed to be very deep. This has
hel ped to sl ow down the organic decay and to slow any possible novenment
of the nuclides buried here. If there is magration of the nuclides
buried here, they are dispersed to non-detectable |evels.

The records indicate only 6 to 8 nCi (Table 1) of carbon-1”"
buried at the site. As a point of reference, according to regulations
in 10 CFR 20 section 303, this entire amunt could be flushed down a
sewer when mxed with | ess than SO0 gal | ons of water. The remnaining
tritium<l to 3 nCi) at the site could be flushed down the sewer with
| ess than 10 gallons of water.

The Mason Farmsite is also on controlled usage |and belonging to
the University. By being in the flood pool of Jordan Lake, there are
further restrictions toits future use. Wth its extremely high water
tabl e and surface water characteristics, the likelihood of use as a
building site or for other types of public usage is doubtful. If
bui | ding woul d occur, the site would |ikely be covered by many
additional feet of soil to overcone the high water table.

The possibility exists that the water table, being much higher
than the depth of buried material, conbined with the thick drier clay
bel ow has worked as an efficient containment structure. There is very
little tritiumactivity detectable above the 2.5 foot depth. This fact
may al so be due to the volune of ground water at this |evel dispersing
any escaping tritiumto non-detectable |evels.

The chem cal odor associated with the pits at the Mason Farmsite

is of some concern. Although the state has not detected any hazardous
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quantities of chemcals in ground water outside of the site? thereis a
need for further study of the types of chenicals buried there.

In conclusion, the tritium assessment of soil fromthe two LLRW
sites shows no threat to the public health fromeither site. The |eve
of tritiumactivity found at the Mason Farmsite was insignificant when
conpared to the anmounts on inventory. At the Airport site? no
di scernable levels of tritiumwere found at all. The | ow non-detectable
levels of tritiummay be explained by near conplete dispersion to non-
detectable levels or by the retention of tritiumactivity in the
original burial containers. Further research is suggested to exam ne

whi ch possibility is nore correct.
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Appendi x A
Burials at Airport Site
Decayed Through 05/01/89

DECAY I NI TI AL RENMAI NI NG
BURI AL TI ME T 1/2 T 1/2 ACTI VI TY ACTIVITY
DATE NUCL | DE ( DAYS) ( DAYS) ( YEARS) (HG) (HG)
** PLOT # 1
05/ 01/ 61 Ba-133 10227 10. 50 E50. 00 39. 39
05/01/61 C 17 10227 5730. 00 37. 00 36. ee
05/ 01/ 61 Ca-"5 10227 163. 00 2240. 00 0. 00
05/01/61 C5-13' + 10227 2.10 250. 00 0. 02
05/ 01/ 61 Na-E2 10227 2. 60 250. 00 0. 14
05/ 01/61 P-32 10227 14. 30 18. 00 0. 00
** PLOT # E
05/ 02/ 61 Ci 36/ Cl14 10226 300000. 00 20. 00 20. 00
*x PLOT #3
02/ 05/ 62 C 14 9947 5730. 00 1951. 00 1944. 59
05/ 02/ 62 C 14/ H 3 9861 5730. 00 2000. 00 1993. 48
05/ 02/ 62 Ca-45 9861 163. 00 1410. 00 0. 00
02/ 05/ 62 1-131 9947 8. 05 2. 00 0. 00
** PLOT # 4
07/ 11/ 62 Ba-133 9791 10. 50 25. 00 4. 26
07/ 11/ 62 C- 14 9791 5730. 00 2169. 00 2161. 98
07/ 11/ 62 Ca-45 9791 163. 00 850. 00 0. 00
07/ 11/ 62 Cr-51 9791 27.70 68. 00 0. 00
07/ 11/ 62 C5-134 9791 2.10 25. 00 0. 00
07/ 11/62 H 3 9791 2.60 50. 00 0. 04
07/11/62 1-131 9791 8. 05 25. 00 0. 00
07/ 11/ 62 Na- 22 9791 2. 60 1050. 00 0. 83
07/ 11/ 62 Na-22 9791 2. 60 1000. 00 0.79
07/ 11/ 62 P-32 9791 14. 30 2183. 00 0. 00
** PLOT # 5
07/ 13/ 62 Pm 147 9789 2. 60 5000. 00 3. 95
*x PLOT # 6
03/ 26/ 63 C- 14 9533 5730.1 512. 00 510. 39
03/ 26/ 63 Ca- 45 9533 163. 00 2350. 00 0. 00
03/ 26/ 63 C -36 9533 300000. 00 25. 00 25. 00
03/ 26/ 63 Cr-51 9533 27.70 10. 00 0. 00
03/ 26/ 63 H 3 9533 12. 30 615. 00 141. 33
- 03/26/63 1-131 9533 8. 05 5500. 00 0. 00
03/ 26/ 63 P-32 9533 14. 30 1611. 10 0. 00
** PLOT # 7
07/ 05/ 63 C 14 9432 5730. 00 1300. 00 1295. 95
07/ 05/ 63 Ca- 45 9432 163. 00 50. 00 0. 00
07/ 05/ 63 Ce- 141 9432 35. 00 0. 00 0. 00

07/ 05/ 63 C -36 9432 300000. 00 28. 00 28. 00
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Appendi x A
Burials at Airport Site
Decayed Through 05/01/ 89

DECAY I NI TI AL REMAI NI NG

BURI AL TI VE T 1/E T 1/E ACTI VI TY ACTI VI TY
DATE NUCL I DE ( DAYS) ( DAYS) ( YEARS) (HG ) (HG)

07/ 05/ 63 Cr-51 973S S7,70 100. 00 0. 00
07/ 05/ 63 C5- 13~ 943E S. 10 15. 00 0. 00
07/ 05/ 63 Fe-55 9r32 £.70 100. 00 0.13
07/ 05/ 63 H 3 973S I E. 30 5E25. 00 1E19. 60
07/ 05/ 63 Hg- 203 9-132 ~6. 60 10. 00 0. 00
07/ 05/ 63 1-131 973S 8. 05 535. 00 0. 00
07/ 05/ 63 Na- EE 9' ~3S S. 60 EO. 00 0. OE
07/ 05/ 63 P-3E 97 3E 1-7.30 850. 00 0. 00
07/ 05/ 63 Se- 75 9n32 120. 00 ~0. 00 0. 00
07/ 05/ 63 Sr-85 943E 65. 00 10. 00 0. 00
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BURI AL
DATE

** PLOT # 1
11/ E5/ 63 C- 14
11/ E5/ 63 Ca- 45
11/ E5/ 63 Cl - 36
11/ 25/ 63 Co- 60
11/ E5/63 H 3
11/ E5/ 63 1-131
11/ E5/ 63 Na- EE
11/ E5/ 63 P-3S
11/ E5/ 63 S-35
11/ S5/ 63 Sr -89
11/ E5/ 63 Zn- 65

** PLOT # E
| E/ 06/ 63 Se-75

** PLOT # 3
12/ 06/ 63 Se- 75

** PLOT # 4
| E/ 06/ 63 Se-75

** PLOT # 5
| E/ 30/ 63 Se-75

** PLOT # 6
o1/17/ 6~ C 14
01/ 17/6~ H 3
01/17/64 1-131
01/ 17/ 6-~ P-3E

** PLOT # 7
01/ 20/ 64 Se-75

**x PLOT # a
01/ 27/ 64 Se-75

* * PLOT # 9
(Shailhr G 14
04/ E7/ 64 H 3

04/ 27/ 64 Hg-197203

04/ 27/ 64 1-125
04/ 27/ 64 1-131
04/ 27/ 64 P-32

NUCLI DE

DECAY
TI VE
( DAYS)

9E89
9S89
9E89
9E89
9E89
9E89
9S89
9Ee9
9289
9289
9S89

9S78

9E78

9E78

9E54

9S36
9E36
9236
9E36

9233

9226

9135
9135
9135
9135
9135
9135

Appendi x B
Buri al s at

Decayed Through 05/01/89

Mason Farm Site

T 1/E T 1/ E
(DAYS) ( YEARS)
5730. 00
165. 00
300000. 00
5. E6
| E. 30
8. 05
2.60
1~. 30
88. 00
52. 00
275, 00
1EO. 00
1EO0. 00
1S0. 00
1EO0. 00
5730. 00
1S. 30
8. 05
1. 30
120. 00
120. 00
5730. 00
12. 30
47. 00
60. 00
8. 05
14. 30

I NI TI AL
ACTI VI TY
(HG)

~N8.
3000.
30.
50.
1~57.
. 95
1000.
3715.
. 20
10.
100.

99.

99.

98.

95.

8815.
5ES5.
EO0O0O.
3500.

95.

96.

1257.
583S3.
10.

18.
1000.
967.

(o]0}
00
(o]0}
(0]0)
00

00
00

00

00

70

00

EO

(o]0}

(o]}
(o]0}
00
00

(o]0}

00

00
00
00
00
00
00

56

REMAI NI NG
ACTI VI TY
(Ha)

4*"6. 62

30. 00
.75
. 67
. 00
S
00
00
. 00
00

[

©co0oo0oo - o~

8788. 08
1257. OA

0. 0SS

1253. 20
14E51. 77

. 00
. 00
. 00

O O o ¢
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BURI AL
DATE

** PLOT #
05/ 07~/ 6-7
05/0't/6' "
05/ 0"/ 64
05/ o~/ 610

** PLOT «
05/ 11/ 6"~

** PLOT #
06/ 10/ 67

NUCLI1 DE

10
H- 3

Hg- 197203
1-131
Se- 75

11
Se- 75

12
Ag- 110

06/ 10/ 6-~ C- 14

06/ 10/ 6* "

d - 36

06/ 10/ 6"~ Co- 60
06/ 10/ 64 C51 3" +

06/ 10/ 64
06/ 10/ 64
06/ 10/ 64
06/ 10/ 64
06/ 10/ 64
06/ 10/ 64

** PLOT #
08/ 14/ 64
08/ 14/ 64
08/ 14/ 64
08/ 14/ 64
08/ 14/ 64
08/ 14/ 64
08/ 14/ 64
08/ 14/ 64
08/ 14/ 68
08/ 14/ 64

** PLOT #
09/ 21/ 64
09/ 21/ 64
09/ 21/ 64
09/ 21/ 64
09/ 21/ 64

«* PLOT #
11/ 25/ 64
11/ 25/ 64
11/ 25/ 64
11/ 25/ 64

H 3

Hg- 197203
1-131

Na- 22

P- 32
Se-75

13

Ba- 133

C 14

Ce- 141144
H- 3

Hg- 197203
1-131

P- 32

S- 35
Sr - 85
Y-91

14
C- 14
H 3
Hg- 197203
1-131
P- 32

15
Agll O
C 14

Ccd- 115
Co- 60

Buri al s at

TI VE
( DAYS)

9128
9128
9188
9i sa

9121

9091
9091
9091
9091
9091
9091
9091
9091
9091
9091
9091

9026
9026
9026
9026
9026
9026
9026
9026
7565
9026

8988
8988
8988
8988
8988

0923
8923
8923
8923

Appendi x B

T 1/2
( DAYS)

~7.00

120. 00

120. 00

253. 00

47. 00

14. 30
120. 00

285. 00
46. 60
14. 30
88. 00

65. 00
59. 00

46. 60

14. 30

253. 00

44. 60

Mason Farm Site
Decayed Through 05/01/ 89

T 1/2
( YEARS)

12. 30

5730. 00
300000. 00
5. 26

2. 05

12. 30

7.20
5730. 00

12. 30

5730. 00
12. 30

5730. 00

5. 26

I NI TI AL
ACTI VI TY
(Ha)

100000. 00
35. 00
10010. OO
10. 00

87. 00

10. 00
1350. 00
120. 00
11. 00

17. 00
56000. 00

210. 00
210. 00
1000. 00

3. 00
2300. 00
0. 30
105750. 00
1.00

500. 00
3510. 00
1000. 00
1. 00

1.00

400. 00
51000. 00
10. 0O
100. 00
90. 00

15. 00
1250. 00
15. 00
42. 00

REMAI NI NG
ACTI VI TY
(HG )

27462, 3' +
, 00
. 00

o o

1345. 94
119. 99

13777. 32

(0] 0]
. 28
. 00
(e]6]

© o oo

2293. 14

26279. 17
. 00
oo
00
(o]¢]
(o]¢]
00

o

©oeoo0o0

398. 81

0. 00

0, 00
0. 0o

1246. 31

57
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Page No.

BURI AL
DATE

11/ 25/ 6»
11/ 25/ 6~
11/ 25/ 6"~

** PLOT #
11/ 25/ 64
11/ 25/ 64
11/ 25/ 64
11/ 25/ 64

** PLOT #
12/ 17/ 64
12/ 17/ 64
12/ 17/ 64
12/ 17/ 64
12/ 17/ 64
12/ 17/ 64
12/ 17/ 64

*® PLOT #
02/ 09/ 65
02/ 09/ 65
02/ 09/ 65
02/ 09/ 65
02/ 09/ 65
02/ 09/ 65
02/ 09/ 65
02/ 09/ 65
02/ 09/ 65

** PLOT #
05/ 05/ 65
05/ 05/ 65
05/ 05/ 65
05/ 05/ 65
05/ 05/ 65
05/ 05/ 65
05/ 05/ 65
05/ 05/ 65

** PLOT #
06/ 01/ 65
06/ 01/ 65
06/ 01/ 65
06/ 01/ 65
06/ 01/ 65

NUCLI DE

C5- 134
H- 3
Hf - 181

16
Ba- 133
1-131
Na- 22
P-32

17
C 14
Cr-51
H 3
Hg- 197203
Hg- 203
1-131
Se- 75

18
Au- 19a
Ba- 133
C- 14
Co- 60
H 3
Hg- 197203
1-131
Na- 22
P- 32

19
C 14
Co- 60
C5-134
H 3
Hg- 197203
1-131
Na- 22
P- 32

20
C 14
Cr-51
H- 3

Hg- 197203
1-131

TI MVE
( DAYS)

8923
8923
8923

8923
8923
8923
8923

8901
0901
8901
8901
8901
8901
7440

8847
8847
8847
8847
8847
8847
8847
8847
8847

8762
8762
8762
8762
8762
8762
8762
8762

8735
8735
8735
8735
8735

Appendi x B
Buri al s at

Mason Farm Site
Decayed Through 05/01/ 89

T 1/2
<DAYS)

44,

14.

27.

46.
46,

46.
. 05

14.

14.

27.

46.
. 05

00

. 05

30

90

60
60

. 05
120.

(o]¢]

.70

60

30

. b»
. 05

70

60

T 1/2
( YEARS)

5730.

12.

10.
5730.
. 30
12.

5730.
. 30
.10
12.

5730.

12.

. 05
12.

30

. 20

. 60

(e]6)

30

00

30

. 60

(0]0)

30

. 60

oo

30

I NI TI AL
ACTI VI TY
(HG)

40.
7750.
20.

52.
630.
180.

1720.

150.
100.
250.
10.
. 00
100.
25.

100.
15.
4000.
25.
5000.
11.
3800.
70.
1100.

2443.
50.
20.
6702.
40.
1550.
10.
1250.

3620.
50.
9100.
10.
2062.

0] 0]
(o]
00

0] 0]
oo
(o]e]
00

00
00
(e]6]

(0]6)
(0]6)

00
00
00
oo
(o]

00
00
00

00
00
(o]6}
00
(o]0}
00
00
00

00
00
oo
00
00

REMAI NI NG
ACTI VI TY
(HG)

1956. 74

. 95
. 00
. 27
(o]¢]

o O o &

149. 56

63. 34
. 00
(o]¢]
. 00
(e]6]

©oo0o

3988. 30

1277. 30

. 00

.11
. 00

O o O

2435. 92

1734. 69

. 00
.02
. 00

o O o

3609. 55

2365. 20

58
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Page No,

Appendi x B

Burials at Mason Farm Site
Decayed Through 05/ 01/ 89

DECAY I NI TI AL RENMAI NI NG
BURI AL TI VE T 1/2 T 1/2 ACTI VI TY ACTI VI TY
DATE NUCL 1 DE ( DAYS) ( DAYS) ( YEARS) (HG) (HG)
06/ 01/ 65 P-32 8735 14. 30 4016. 00 0. 00
**  PLOT # 21
06/ 28/ 65 C- 17 8708 5730. 00 650. 00 648. 13
06/ 28/ 65 H 3 0708 12. 30 7500. 00 1957. 47
06/ 28/ 65 Hg- 197203 8708 46. 60 40. 00 0. 00
06/ 28/ 65 1-131 8708 8. 05 2275. 00 0. 00
06/ 28/ 65 P-32 8708 14. 30 700. 00 0. 00
06/ 28/ 65 Tc-99m 8708 0. 25 175. 00 0. 00
*x PLOT # 22
08/ 2-~/ 65 Ag-110 8651 253. 00 1. 00 0. 00
o8/ 2~/ 65 C 1 8651 5730. 00 25000. 00 24928. 49
08/ 2~/ 65 H 3 8651 12. 30 60000. 00 15798. 08
08/ 27~/ 65 Hf -181 8651 43. 00 1, 00 0. 00
08/ 2~/ 65 1-125 8651 60. 00 1000. 00 0. 00
00/ 24/ 65 Se-75 8651 120. 00 10. 00 0. 00
** PLOT # 23
09/ 28/ 65 C 14 8616 5730. 00 1950. 00 1944. 44
09/ 28/ 65 Cr-51 8616 27.70 100. 00 0. 00
09/ 28/ 65 H 3 8616 12. 30 200. 00 52. 95
09/ 28/ 65 Hg- 197 8616 2.67 5. 00 0. 00
09/ 28/ 65 Hg- 203 8616 46. 60 15. 00 0. 00
09/ 2s/ 65 1-131 8616 8. 05 300. 00 0. 00
09/ 28/ 65 P-32 8616 14. 30 1500. 00 0. 00
09/ 28/ 65 S-35 8616 87. 40 1000. 00 0. 00
09/ 28/ 65 Se-75 8616 120. 00 10. 00 0. 00
09/ 28/ 65 Tc-99m 8616 0. 25 10. 00 0. 00
** PLOT # 24
11/ 11/ 65 Au-198 8572 2.70 2000. 00 0. 00
11/11/65 C 14 8572 5730. 00 880. 00 877.51
11/11/65 Cr-51 8572 27.70 30. 00 0. 00
11/ 11/ 65 Fe-59 8572 45. 00 5. 00 0. 00
11/ 11/ 65 H 3 8572 12. 30 1000. 00 266. 53
11/ 11/ 65 Hg- 197 8572 2.67 40. 00 0. 00
11/11/65 1-131 8572 8. 05 1500. 00 0. 00
11/ 11/ 65 P-32 8572 14. 30 1000. 00 0. 00
** PLOT # 25
12/ 22/ 65 Au-198 8531 2.70 1200. 00 0. 00
i e/ Ee/ 65 C 14 8531 5730. 00 1100. 00 1096. 90
12/ 22/ 65 H 3 8531 12. 30 4200. 00 1126. 53
12/ 22/ 65 Hg-197 8531 2.67 120. 00 0. 00

12/ 22/ 65 1-131 8531 8. 05 1300. 00 0. 00
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Page No.

BURI AL
DATE

12/ 32/ 65
12/ 22/ 65
12/ 22/ 65

OPLOT #
02/ 10/ 66
02/ 10/ 66
02/ 10/ 66
02/ 10/ 66
02/ 10/ 66
02/ 10/ 66
02/ 10/ 66
02/ 10/ 66
01/ 10/ 66

*x PLOT #
03/ 24/ 66
03/ 24/ 66
03/ 24/ 66
03/ 24/ 66
03/ 24/ 66
03/ 24/ 66
03/ 24/ 66
03/ 24/ 66

** PLOT #
05/ 19/ 66
05/ 19/ 66
05/ 19/ 66
05/ 19/ 66
05/ 19/ 66
05/ 19/ 66
05/ 19/ 66
05/ 19/ 66
05/ 19/ 66

*OPLOT #
07/ 12/ 66
07/ 12/ 66
07/ 12/ 66
07/ 12/ 66
07/ 12/ 66
07/ 12/ 66
07/ 12/ 66

NUCL I DE

P-32
Se- 75
Tc-99m

26
Au- 198
C 14
Cr-51
H 3
Hg- 197
1-131
P- 32
S- 35
Tc-99m

27
Au- 19e
C 14
Cr-51
H- 3
Hg- 203
1-131
P- 32
Tc-99m

28
Au- 198

C 14
Cr-51

Fe- 59
H 3

Hg- 197203
1-131

P- 32
Tc-99m

29
Au- 19e

C 14
H 3

Hg- 197203
1-131
P-32
Tc-99m

Appendi x B

Mason Farm Site

Buri al s at

Decayed Through 05/01/89

T VE

( DAYS)

8531
8531
8531

8481
8481
8481

8481
8481

8481
8481
8481
8512

8439
8439
8439
8439
8439
8439
8439
8439

8383
8383
8383
8383
8383
8383
8383
0383
8383

8329
8329
8329
8329
8329

0329
8329

T 1/2
( DAYS)

14.
120.
. 25

27.
. 00
. 67
. 05
14.
87.
. 25

N

27.

46.

27.
45.

46.
. 05
14.
. S5

46.
. 05
14.
. 25

30

.70

70

30
40

.70

70

60

. 03
14.
. 25

30

.70

70
0] 0]

60

30

.70

60

30

I NI TI AL

T 1/2
( YEARS)

2550.
10.
150.

300.
890.
200.
1880.
10.
2030.
2300.
3000.
50.

5730. 00
0. 00
12. 30

100.
1102.
200.
11120.
50.
1600.
150.
20.

5730. 00
0. 00
12. 30

100.
2550.
100.
100.
6910.
20.
2850.
2500.
50.

5730. 00

12. 30

500.
2350.
6800.

20.
5600.
1500.
10.

5730. 00
12. 30

ACTI VI TY
(HG)

00
(0]6}
(o]e]

00
(0]6]
00
(0]}
00
00
00
00
00

00
00
00
00
oo
00
00
(0] 0]

00
00
00
00
00
(o]0}
00
00
00

00
00
00
(o]6}
00
00
00

REMVAI NI NG
ACTI VI TY
(HG)

o O

o O o

O o O

o o o

©coooo0

. 00
.00
. 00

. 00
887.
. 00
508.

50

16
(o]0}

. 00

00
00
00

. 00
1098.
. 00
3025.

24
00

. 00
. 00
. 00

. 00
2542.
. 00
. 00
1896.
. 00
. 00
.00
.00

93

20

. 00
2343.
1381.
. 00
.00
. 00
. 00

53
63

60
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Page No.

BURI AL
DATE

** PLOT #
08/ 17/ 66
08/ 17/ 66
08/ 17/ 66
08/ 17/ 66
08/ 17/ 66
08/ 17/ 66

** PLOT #
09/ 29/ 66
09/ 29/ 66
09/ 89/ 66
09/ E9/ 66
09/ 29/ 66
09/ 29/ 66
09/ 29/ 66
09/ 29/ 66
09/ 29/ 66
09/ 29/ 66
09/ 29/ 66
09/ 29/ 66
09/ 29/ 66

*[OPLOT #
11/ 0-~/ 66
11/ 04/ 66
11/ 04/ 66
11/ 04/ 66
11/ 04/ 66
11/ 04/ 66
11/ 04/ 66
11/ 04/ 66
11/ 04/ 66
11/ 04/ 66
11/ 04/ 66

** PLOT #
12/ 13/ 66
12/ 13/ 66
12/ 13/ 66
12/ 13/ 66
12/ 13/ 66
12/ 13/ 66
12/ 13/ 66
| E/ 13/ 66
12/ 13/ 65

DECAY
TI ME
NUCL I DE ( DAYS)
30
Au- 198 8293
C 1n 8293
H 3 8293
Hg- 197E03 8293
1-131 8293
Tc-99m 8293
31
Au- 198 8250
C 14 8250
Co- 60 8250
Cr-51 8250
C5- 137 8250
Fe- 59 8250
H 3 8250
Hg- 203 8250
1-125 8250
1-131 8250
Na- 24 8250
P- 32 8250
Tc-99m 8250
32
Au- 198 8214
C 14 8214
Cr-51 8214
Fe- 59 8214
H 3 8214
Hg- 203 8214
1-125 8214
1-131 8214
Na- S2 8214
P- 32 8214
Tc-99m 8214
33
Au- 198 8175
C 14 8175
Cr-51 8175
H 3 8175
Hg- 203 8175
1-125 8175
1-131 8175
P- 32 0175
Tc-99m 8540

Appendi x B

Buri al s at

Mason Farm Site
Decayed Through 05/01/89

T 1/E
( DAYS)

46.
. 05
. 25

27.

45.

46.
60.

[os]

27.
45.

46.

60.

14.
. 25

27.

46.

60.
. 05
14.
. 25

.70

60

.70

70

oo

60
0]

. 05
. 63
14.
. 25

30

.70

70
00

60
(0] 0]

. 05

30

.70

70

60
00

30

T 1/S
( YEARS)

5730.
12.

5730.
. 30

30.

12.

5730.

12.

5730.

12.

00
30

00

20

30

00

30

. 60

00

30

I NI TI AL

ACTI VI

TY

(HG)

500.
1700.
106500.
20.
1600.
10.

200.
932.
100.
500.
100.
200.
920.
15.
50.
650.
50.
590.
10.

500.
1300.
500.
100.
2260.
20.
200.
2600.
200.
1000.
10.

500.
1052.
100.
4768.
20.
2000.
2000.
1500.
10.

00
00
0o
00
00
00

00
(0]6]
00
(0]6]
00
00
00

00
(0]6]
00
0o
00

00
00
00
00
00
00
(0] ¢]
00
00
00
00

00
00
00
00
00
00
00
(0]6}
00

REMAI NI NG
ACTI VI TY
(HG)

257.

©

©ooo0oo0 ©o0o0o0o

O o oo

. 00

1695,
29633.
. 00
. 00
. 00

34
70

. 00
929.
.22
. 00
59.
. 00

46

55

69

. 00

(o]¢]

. 00

(o]¢]
0] 0]
(o]¢]

. 00
1296.
. 00
. 00
636.

56

. 00

00

. 00

50

. 00
. 00

. 00
1049.
. 00
1351.

16

o7
00

. 00

(o]¢]
oo
(o6}
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Pane No.

Appendi x B
Burials at Mason Farm Site
Decayed Through 05/01/89 62
DECAY I NI TI AL RENMAI NI NG
BURI AL TI ME T 1/2 T 1/2 ACTI VI TY ACTI VI TY
DATE NUCL | DE ( DAYS) ( DAYS) ( YEARS) (HG) (HG)
** PLOT # 34
01/ 26/ 67 AU- 19B 8131 2.70 500. 00 0. 00
01/ 26/ 67 C- 14 8131 5730. 00 1567. 00 1562. 79
01/ 26/ 67 Cr-51 8131 27.70 700. 00 0. 00
01/ 26/ 67 H 3 8131 12. 30 8225. 00 2346. 52
01/ 26/ 67 Hg- 203 8131 46. 60 15. 00 0. 00
01/ 26/ 67 1-125131 8131 60. 00 1500. 00 0. 00
01/ 26/ 67 1-131 8131 8. 05 500. 00 0. 00
01/ 26/ 67 Na- 22 8131 0. 00 2.60 50. 00 0.13
01/ 26/ 67 P-32 8131 14. 30 4550. 00 0. 00
01/ 26/ 67 Tc-99m 8131 0. 25 10. 00 0. 00
#* PLOT #35
03/ 08/ 67 Au-19a 8090 2.70 500. 00 0. 00
03/08/ 67 C1lh 8090 5730. 00 3679. 00 3669. 16
03/ 08/ 67 Cr-51 8090 27.70 3200. 00 0. 00
03/ 08/ 67 Fe-59 8090 45. 00 300. 00 0. 00
03/ 08/ 67 H 3 8090 12. 30 20732. 00 5952. 19
03/ 08/ 67 Hg- 203 8090 46. 60 15. 00 0. 00
03/ 08/ 67 1-125131 8090 60. 00 1300. 00 0. 00
03/ 08/ 67 Na- E4 8090 0. 63 100. 00 0. 00
03/ 08/ 67 P-32 8090 14. 30 500. 00 0. 00
03/ 08/ 67 Tc-99m 8090 0. 25 10. 00 0. 00
**  PLOT # 36
05/ 03/ 67 Au- 198 8034 2.70 500. 00 0. 00
05/ 03/ 67 C 14 8034 5730. 00 2075. 00 2069. 49
05/ 03/ 67 Cr-51 8034 27.70 5100. 00 0. 00
05/ 03/ 67 Fe-59 8034 45. 00 500. 00 0. 00
05/ 03/ 67 H 3 8034 12. 30 12035. 00 3485. 24
05/ 03/ 67 Hg- 203 8034 46. 60 10. 00 0. 00
05/ 03/ 67 1-131 8034 8. 05 1600. 00 0. 00
05/ 03/ 67 Na- 22 8034 2. 60 100. 00 0. 28
05/ 03/ 67 Tc-99m 8034 0. 25 10. 00 0. 00
** PLOT #37
06/ 13/ 67 Au- 19e 7993 2.70 500. 00 0. 00
06/ 13/ 67 C 14 7993 5730. 00 1530. 00 1525. 96
06/ 13/ 67 Cr-51 7993 27.70 5000. 00 0. 00
06/ 13/ 67 Fe-59 7993 45. 00 250. 00 0. 00
06/ 13/ 67 H 3 7993 12. 30 10295. 00 3000. 27
06/ 13/ 67 Hg-203 7993 46. 60 20. 00 0. 00
06/ 13/ 67 1-125 7993 60. 00 50. 00 0. 00
06/ 13/ 67 1-131 7993 8. 05 1200. 00 0. 00
06/ 13/ 67 P-32 7993 14. 30 1000. 00 0. 00
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BURI AL
DATE

06/ 13/ 67

NUCLI DE

Tc-99m

**  PLOT # 38

07/ 21/ 67
07/ 21/ 67
07/ 21/ 67
07/ 21/ 67
07/ 21/ 67
07/ E1/ 67
07/ 21/ 67
07/ 21/ 67
07/ 21/ 67
07/ 21/ 67

** PLOT #
08/ 23/ 67
08/ 23/ 67
08/ 23/ 67
08/ 23/ 67
08/ 23/ 67
08/ 23/ 67
08/ 23/ 67
08/ 23/ 67

** PLOT #
10/ 0~/ 67
10/ 04/ 67
10/ 04/ 67
10/ 04/ 67
10/ 04/ 67
10/ 04/ 67
10/ 04/ 67
10/ 04/ 67
10/ 04/ 67

o PLOT
11/ 22/ 67
11/ 22/ 67
11/ 22/ 67
11/ 22/ 67
11/ 22/ 67
11/ 22/ 67
11/ 22/ 67
11/ 22/ 67

Au- 198
C| "~
Cr-51
Fe- 59
H 3
1-125
1-131
P- 32
S- 35
Tc-99m

39
C 1~
Cr-51
Fe- 59
H 3
1-131
P- 32
S- 35
Tc-99m

‘N0

C 1»
Cr-51
Fe- 59
H 3
1-125
1-131
Na- 22
P- 32
Tc-99m

#41

C- 14
Cr-51
H 3
1-125
1-131
Na- 22
P- 32
Tc-99m

DECAY
TI VE
( DAYS)

7993

7955
7955
7955
7955
7955
7955
7955
7955
7955
7955

7922
7922
7922
7922
7922

7922
7922
7922

7880
7880
7880
7880
7880
7000
7880
7880
7880

7831
7831
7831
7831
7831
7831
7831
7831

Appendi x B
Buri al s at

Mason Farm Site

Decayed Through 05/01/ 89

T 1/ a
( DAYS)

27.
45.

60.
. 05

14.
87.

27.
45.

27.
45,

60.
. 05

14.

27.

60.
. 05

14.
. 25

. 25

.70

70
0] 0]

0] 0]

40

. 25

70
(0] 0]

. 05
14.
87.

30
40

. 25

70
00

00

30
25

70

00

30

T 1/ a
( YEARS)

5730. 00

12. 30

5730. 00

12. 30

5730. 00

12. 30

5730. 00

12, 30

I NI TI AL

ACTI VI TY

(HG)

219,
4180,
2500.

100.
8870.
500.
400.
1500.
1500.
10.

3162.
10.
14.

6403.

2500.

1500.

1500.

10.

3541.
15.
12.

14041.
12.
1250.
10.

2001.
10.

6686.
3000.
10041.
. 00

600.

10.

5750.

10.

oo
oo
(e]6]
00
(o]}
00
(e]6]
00
00
00

oo
(0]6}
00
(0]0)
oo
00
00
(o]¢]

(o]
00
(0]6}
00
50
00
(0]6}
(0]0)
00

(o]0
oo
00

00
(0]6}
00
(o]¢]

63

REMAI NI NG
ACTI VI TY
(HG)

4169,
. 00
. 00
2600.
. 00

3153.
. 00
. 00
1886.

O O o

3531.
. 00
. 00
4163.
, 00
. 00
.03
. 00
. 00

O o O o

6668.
. 00
3000.
. 00
. 00
. 03
. 00
. 00

o o0 o O

cooo

00

18

(o]¢]

. 00

(o]¢]

. 00

72

(o]¢]

. 00
. 00
. 00

77

92

69

29
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Appendi x B

Burials at Mason Farm Site

Decayed Through 05/01/89

DECAY I NI TI AL
BURI AL TI MVE T 1/ 2 T 1/ 2 ACTI VI TY
DATE NUCL | DE ( DAYS) ( DAYS) ( YEARS) (HG)
OPLOT # 42
01/ 18/ 68 C-14 7774 5730. 00 2776. 00
01/ 18/ 60 Cr-51 7774 27.70 5000. 00
01/ 18/ 68 Fe-59 7774 45. 00 10. 00
01/ 18/ 68 H 3 7774 12. 60 9853. 00
01/ 18/ 68 1-125 7774 60. 00 19. 00
01/ 18/ 68 1-131 7774 8. 05 1000. 00
01/ 18/ 68 P-32 7774 14, 30 2181. 00
01/ 18/ 68 S-35 7774 87. 40 300. 00
** PLOT # 43
02/ 22/ 68 C 14 7739 5730. 00 2736. 00
02/ 22/ 68 Ca-45 7739 163. 00 0. 10
02/ 22/ 68 Cr-51 7739 27.70 5000. 00
02/ 22/ 68 H 3 7739 12. 60 9270. 00
02/ 22/ 68 1-125 7739 60. 00 5. 00
02/ 22/ 68 P-32 7739 14. 30 6100. 00
02/ 22/ 68 S-35 7739 87. 40 3610. 00
*x PLOT « 44
03/ 21/ 68 Au-198 7711 2.70 166. 40
03/ 21/ 68 C-14 7711 5730. 00 10440. 50
03/ 21/ 68 Ca- 45 7711 163. 00 237. 00
03/21/68 Cr-51 7711 27.70 3430. 00
03/21/68 H 3 7711 12. 60 6569. 00
03/ 21/ 68 1-125 7711 60. 00 2. 00
03/21/68 1-131 7711 0. 05 1135. 80
03/ 21/ 68 P-32 7711 14. 30 1200. 00
03/ 21/ 68 S-35 7711 87. 40 3602. 10
**  PLOT # 45
04/ 25/ 68 Au- 19a 7676 2.70 470. 00
04/ 25/ 68 C- 14 7676 5730. 00 2139. 00
04/ 25/ 68 Ca- 45 7676 163. 00 101. 00
04/ 25/ 60 Cr-51 7676 27.70 3337. 50
04/ 25/ 68 Fe-59 7676 45. 00 12. 00
04/ 25/ 68 H 3 7676 12. 60 3457. 00
04/ 25/ 60 Hg- 203 7676 46. 60 5. 00
04/ 25/ 68 1-125 7676 60. 00 8. 00
04/ 25/ 68 1-131 7676 8. 05 104. 00
04/ 25/ 60 P- 32 7676 14. 30 1100. 00
04/ 25/ 68 S-35 7676 87. 40 2800. 80
04/ 25/ 68 Sr-05 7676 65. 00 44. 40

»* PLOT # 46
05/ 23/ 68 Au-198 7648 2.70 1021. 40
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Page No, 10

Appendi x B
Burials at Mason Farm Site

Decayed Through 05/01/39

DECAY I NI TI AL
BURI AL TI MVE T 1/2 T 1/2 ACTI VI TY
DATE NUCLI DE ( DAYS) ( DAYS) ( YEARS) (HG)
05/ 23/ 68 C 1~ 7648 5730. 00 1497. 00
05/ 23/ 68 Cr-51 7648 27. 70 5031. 00
05/ 23/ 68 Fe- 59 7648 45. 00 110. 00
05/ 23/ 68 H 3 7648 12. 60 3663. 00
05/ 23/ 68 Hg- 203 7648 46. 60 100. 00
05/ 23/ 68 1-125 7648 60. 00 10. 00
05/ 23/ 68 1-131 7648 8. 05 100. 00
05/ 23/ 68 P- 32 7648 14. 30 10. 00
05/ 23/ 68 S- 35 7648 87. 40 - 3270. 00
** PLOT # hi
06/ 20/ 68 Au- 198 7620 2.70 5. 00
06/ 20/ 68 C- 14 7620 5730. 00 1081. 00
06/ 20/ 68 Ca-i »5 7620 163. 00 10. 00
06/ 20/ 68 Cl - 36 7620 300000. 00 2. 00
06/ 20/ 68 Cr-51 7620 27.70 2008. 00
06/ 20/ 68 Fe- 59 7620 45. 00 100. 00
06/ 20/ 68 H 3 7620 12. 60 8321. 00
06/ 20/ 68 1- 125 7620 60. 00 28. 00
06/ 20/ 68 1-131 7620 8. 05 3965. 00
06/ 20/ 68 P- 32 7620 14. 30 60. 00
06/ 20/ 68 Se- 75 7620 120. 00 73. 00
06/ 20/ 68 2n- 65 7620 244, 40 2. 00
** PLOT # hQ
07/ 2' ~/ 68 Au- 198 7586 2.70 23.70
07/ 27/ 68 C|*n 7586 5730. 00 2255. 39
07/ 2~/ 68 O -36 7586 300000. 00 5. 00
07/2' +/ 68 Cr-51 7586 27.70 595. 50
07/ 2~/ 68 Fe-59 7586 45. 00 12. 80
07/ 2~/ 68 H 3 7586 12. 60 8956. 00
07/ 27/ 68 Hg- 203 7586 46. 60 112. 00
07/ 2~/ 68 1-125 7586 60. 00 25. 00
07/ 2~/ 68 1-131 7586 8. 05 6477. 40
07/ 24/ 68 P- 32 7586 14. 30 100. 00
07/ 24/ 68 S-35 7586 87. 40 5135. 00
07/ 24/ 68 Se-75 7586 120. 00 9. 50
07/ 24/ 68 Sr-85 7586 65. 00 32, 40
07/ 24/ 68 Sr -89 7586 50. 60 5. 00
07/ 24/ 68 Zn- 65 7586 244. 40 5. 00
I f* PLOT # 49
08/ 22/ 68 Au- 198 7557 2.70 283. 00
08/ 22/ 68 C 14 7557 5730. 00 1146. 00
08/ 22/ 68 Ca- 45 7557 163. 00 1.00

08/ 22/ 68 Cr-51 7557 27.70 10. 00
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Page No.

BURI AL
DATE

08/ 28/ 68
08/ 22/ 68
08/ 22/ 68
08/ 22/ 68
08/ 22/ 68
08/ 22/ 68

** PLOT #
09/ 26/ 68
09/ 26/ 68
09/ 26/ 68
09/ 26/ 68
09/ 26/ 68
09/ 26/ 68
09/ 26/ 68
09/ 26/ 68
09/ 26/ 68
09/ 26/ 68
09/ 26/ 68

** PLOT #
10/ 2~/ 68
10/ 24/ 68
10/ 24/ 68
10/ 24/ 68
10/ 24/ 68
10/ 24/ 68
10/ 24/ 68
10/ 24/ 68

** PLOT #
11/ 21/ 68
11/ 21/ 60
11/ 21/ 68
11/ 21/ 68
11/ 21/ 68
11/ S1/ 6B
11/ 21/ 68

11

Appendi x B

Burials at Mason Farm Site

NUCLI DE

H 3
Hg- 203
1-131
P- 32
S- 35
2n- 65

50
Au- 198
C 14
Ca- 45
Cr-51
Fb- 59
H 3
1-125
1-131
P- 32
S- 35
Zn- 65

51
C 14
Ca- 45
Cr-51
H 3
1-131
P-32
S- 35
Zn- 65

52
Au- 198
C- 14
Cr-51
H- 3
1-131
P- 3E
S- 35

Decayed Through 05/01/ 89

T VE

( DAYS)

7557
7557
7557
7557
7557
7557

7522
7522
7522

7522
7522
7522
7522

7522
7522
7522
7522

7494
7494
7494
7494
7494
7494
7494
7494

7466
7466
7466
7466
7466
7466
7466

T 1/2
( DAYS)

46. 60
8. 05
14. 30
87. 40
244. 40

163. 00
27.70
45. 00

60. 00
8. 05
14. 30
87. 40
244. 40

163. 00
27.70

8. 05
14, 30
87. 40

244. 40

27.70

8. 05
14. 30
87. 40

INITIAL
ACTI VI TY
(HG)

T 1/2
( YEARS)

12. 60 778. 00
199. 00

276. 00

100. 00

1800. 00

157. 00

5730. 00 902. 00
830. 00

37. 00

25. 00

12. 60 6802. 00

3333. 00
4550. 00
1600. 00

50. 00

5730. 00 922. 00
405. 00

20. 00

12. 60 5013. 00
2000. 00

1001. 00

1200. 00

699. 60
2088. 00
10. 00
12670. 00
380. 00
5. 00
1900. 00

5730. 00

12. 60
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Hol e «
1-a
-b
-c
2-a
-b
-c
3-a
-b
-c
4-a
-b
- C
5-a
-b
-c
6-a
-b
-c
7-a
-b
-c
B- a
-b
- C
9-a
-b
-c
10-a
-b
-c

n- a
-b
-c
| a-a
-b
-c

13-a
-b
- C
14-a
-b
- C

15-a
-b
-c

16-a
-b

-C

Appendi x C

Airport Site Sample Results For H3

Gross dpm Net dpm
63.81+2. 36 4.0612. 82
46. 97+a. | 3 < BKG
54.6512. 30 < BKG
70.25%2. 41  10.5012. 86
56. 7012. 27 < BKG
69.7812.46 10.0312. 90
67.2512. 45 7.5012. 89
81.5812.76 21.8313.16
57.1812. 12 < BKG
51.0112. 12 < BKG
56.1412. 17 < BKG
59. 8312. 16 0. 0912. 65
64.9312. 29 5.1812.76
64.0112. 25 4.2812. 73
64.1812. 39 4.4312. 84
69. 1312. 35 9.3812.81
68. 3912. 39 8.8412. 84
67.2212. 35 7.4712.81
66. 7512. 32 7.0012. 78
70.6112.37 10.8612. 83
69. 3912, 48 9. 6412. 92
70.5612.38 10.8112. 84
49.7612. 08 < BKG
53.9612. 14 < BKG
65.9812. 43 6.2312. 88
65.9312. 38 6.1812. 83
55.3912. 23 < BKG
52.0212. 16 < BKG
54.6112. 19 < BKG
56. 6012. 24 < BKG
66.2212. 62 6. 4713. 04
64.0912. 40 4.3412. 85
55.5612. 34 < BKG
67.3212. 48 7.5712. 92
62.7812. 36 3. 0312. 82
65.8612. 39 6.1112. 84
61. 2812. 35 1.5312.81 ,
58. 5612. 29 < BKG
42.5912. 06 < BKG
59.8412. 34 0. 0912. 80
62.7212. 31 2.9712.78
64.7012. 36 4.9512. 82
46.2012. 13 < BKG
60. 1612. 33 0.4112. 79
53.9412. 21 < BKG
41.9712. 10 < BKG
63. 4312. 39 3. 6812. 84
64. 0312. 41 4.2812. 86

pG/m water

1.8711. 27

w

N

PAEDWWWANRBN

. 7311.

. 5211.
.4111.
. 8311.

. 8111.
. 7811.

. 9111.
. 9511.

.4111.

. 7511.

. 2311.

29

31
30
42

< MDA

3311.
. 9211.
0011.
. 2211.
. 9811.
. 3611.
1511.
. 89+1.
3411.
. 8711.

24

28
27
28

25
27
32
28

29
27

37
28

31

< MDA

28

< MDA

< MDA
< MDA

27

< MDA

< MDA

. 93+1.

29

X Wwat er
29,
26.
22.
25.
26.
16.
24.
23.
27.
26.
29.
23.
23.
30.
24.
23.
29.
22.
27.
23.
24.
22.
22.
25.
28.
24.
22.
29.
24.
27.
26.
25.
21.
23.
26.
27.
26.
23.
21.
25.
22.
22.
26.
19.
23.
23.
18.
21.

70
32
82
40
51
69
74
49
48
55
84
30
79
02
35
69
18
07
03
75
18
69
88
48
32
07
84
60
12
93
28
51
68
74
36
72
29
73
84
45
71
03
67
17
77
05
70
74

67

pCi /g Soi
0. 7210. 49

1. 56+0.

0. 9810.
. 1010.
3. 0010.

[

R RPRPOPRPROOO

[

0. 9910.
0. 6510.

1. 0510.

0. 9910.

0. 64+0.

. 7210.
. 7510.
6310.
. 3010.
. 5110.
9610.
1110.
. 5110.
. 3610.
. 4310.

. 0310.
0. 8710.

43

28
42
43

38
48
40
39
49
36
44
39
41

47
40

47
42

40

46

36

0. 5410. 36
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Airport Site Sanple Results For H3

AN AN

A

AN AN A

AN ANOA

Hol e « G oss dpffl
17-a 51. 14+2, 35
-b 53. 43+2. 35
-c 53, 52+2. 35
18- a 38. 0712. 18
-b 38.7612. 13
-c 36.3812. 19
-6.5 37.00+2.12
19-a 51. 38+2. 52
-b 54. 53+2. 38
-c 51.1912. 38
EO a 35.8412. 05
-b 39.5112. 28
-c 35.9312. 16
-5.5 38.5712.06
21-a 37.40+2. 09
-b 38. 6912. 18
-c 38.5912. 16
-5-6 35.84+2.11
S3-a 37.9012. 15
-b 35. 0312. 06
24- a 48. 27+2. 26
-b 51. 8012. 28
-c 51.19+2. 29
-4-5 50.9912. 29
-5.5 49. 49+2. 26
->6 50. 7412. 29
25-a 37.0011. 99
-b 37.68+1. 99
-c 38. 48+1. 93
-5 57.1312. 26
26- a 37.3612. 29
-b 36. 7912. 01
~C- 36. 61+2. 01
-6 37. 35+2. 05
27-a 38. 0112. 23
-b 36.8212. 01
-c 37.3311. 99
-4.5 36. 71+2. 02
-plan 37.0311. 86
2B-a 36.2912. 02
-b 37.2211. 98
-c 37.4112. 02
-4.5 36.88+1.88
29-3 38.6112. 21
-b 37. 2E+1. 98
-c 38.3812. 08
30-a 53. 6512. 37
-b 53. 3012. 33
-c 58. E4+2. 42

A

Appendi x C

Net dpoi
BKG

BKG
BKB
BKB
BKG
BKG
BKG
BKG
BKB
BKG
BKB
BKG
BKG
BKG
BKG
BKG
BKG
BKB
BKB
BKB
BKG
BKG
BKG
BKG
BKG
BKG
BKG
BKB
BKB
BKB
BKG
BKG
BKG
BKG
BKG
BKG
BKG
BKG
BKG
BKG
BKG
BKG
BKG
BKG
BKG
BKG
BKG
BKG
BKG

pd/[ﬁ Mat er

X Uat er

26.
21.
21.
23.
23,
22,
17.
23.
22.
24.
27.
22.
21.

18.

17.
21.
23.
29.
23.
20.
23.

17.

22.

16.
16.

21.
24.
24.
23.
23.
23.
22.
20.
21.
25.
EE.
23.
28.
28.
24.
26.
24.
7
22.
EO.
24.
24.
E3.
27.

45
72

68

pCi / gSoi |


NEATPAGEINFO:id=BC2766BE-070B-48CC-8EBE-4BCD900571E6


69

Appendi x C
Airport Site Sanple Results For H 3

Hole tt Gross dpoi Net dpm pC/nl WMater % Wat er pCi /g Soi

31-a 55.96+2. "3 < BKG 25.70
-b 53. 27+E. 37 < BKG 22.75
-c 5. 07x2.' "1 < BKG 20. 95

aj b) c represent the standard sanpl e depths

"a" is the 1 foot |evel
"b" is the 2.5 foot | evel
"c" is the ™ foot |evel

nunbers represent the depth of sanple other than standard
background fromsoil is 59.75 £ 1.5" dpm
MDA is 1.68 pC per n water

?? the soil tested was mixed with the scintillation fluid) no
accurate water */. is avail able

error given is counting error
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Appendi x C

Airport Site Sanple Results For C 17

Hol e
BK6

o ~N Dy x

16
21
En

on
25
25
26

R7
27
28
28
29
30
31
20
19

<«

Posi tion Resul ts (dpm
3.5 13.5
1,2.5,7 16.8
1.5 63.6
3.5 37.6
n 47.5
2.5 65.' "
~ 27.7
a1l .. 36.7
2.5 37.9
-A.5-6.5 34.9
> 6 18.1
5.5 31.6
5.5 176.2
5 24.3
6 21.2
pl anchette 14.5
5 26.9
soil in fluid 27.3
~ 11.5
A 21.2
h 16.2
n 8.7
5.5 28.2
h 10.0

background of system subtracted - 43.7 dpm

position is depth in feet

measurenents conplinents Packard | nstrunent

Conpany

70
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Appendi x D

Mason Farm Site Sanple Results For H 3

Hol e « Gross dpm Net dpm pC/m water X water pC/g Soil
1-a 53. 3StE. |~ 3.5312. 68 < MDA 24. 65.
-b 53. 77%a. 15 3.9512. 69 1.7811. 21 17. 40 0. 4010. 27
-c 68. 96+2. 29 13.17+2. 81 5.9311. 27 22. 27 1.7210. 37
2-a 51. ~0+3. 10 1.6112. 65 < MDA 23.01
-b 51. 0"+2. 16 1.2512.70 < MDA 21. 55
-c 68. 15+2. 39 18.3912. 89 8. 88+1. 30 20. 15 2.1710. 34
3-a 3«». 55+2. 11 < BKG 23. 09
-b 3B. 06+2. 06 < BKG 18. 62
-c AN 5712, 12 < BKG 18. 37
-5.5 ~A7.10+2. 18 < BKG 19. 11
rf-a V?.11+2. 08 < BKG 22.85
-b 47.3212.05 < BKG 18.11
-c 46. 16x1. 99 < BKG 20. 67
5-a 34. 75+1. 99 < BKG 24. 24
-b 42.35+2.01 < BKG 18. 34
p 136. 63+3. 32 86. 8413. 69 39.1811. 66 19. 19 9. 7510. 41
-5.5 204. 20+3. 98 154.4114.29  69.5511. 93 20. 84 18. 8210. 52
7-a 45. 95+1. 98 < BKG 22.78
-b 44. 47+2. 00 < BKG 19.11
-c 48. 20+2. 02 < BKG 22.49
B-a 42.87+2.02 < BKG 20. 65
-b 58. 63+2. 27 8.8412. 79 3.9811. 26 20. 32 1.0510. 33
-c 71. 05+2. 49 21.2612. 97 9.5811. 34 22. 36 2.7810. 39
-5.5 72.38+2. 56 22.5913. 03 10.1811. 36 21. 89 2.8910. 39
9-a 51. 63+2. 13 1.8412. 68 < MDA 21. 89
-b 52.98+2. 16 3.1912. 70 < MDA 17.11
-c 69. 78+2. 36 19. 9912. 86 9. 0011. 29 17.98 2.1010. 30
10-a 48. 03+2, 01 < BKG 24. 10
-b 52. 49+2. 16 2.7012. 70 < MDA 20. 01
-c 50. 05+2. 09 0. 26+2. 64 < MDA 19. 13
ll1L-a 35.11+2. 02 < BKG 21. 68
-b 37.52+2. 00 < BKG 22.56
-c 43.4712. 92 < BKG 22.92
-5.5 163. 11+3. 56 113. 3213.91 51. 05+1. 76 25. 97 17.2210. 59
11-a 36.1011. 96 < BKG 22.21
-b 39. 5012. 05 < BKG 24.83
-c 42.24+2.18 < BKG 24.14
-5.5 700. 74+7. 08 650. 95+7. 26 293.2213. 27 22. 68 86. 3710. 96
I R-a 35.4611. 99 < BKG 22.76
-b 37.1311. 98 < BKG 20. 18
-c 39. 4311. 96 < BKG 22.35
-5.5 41. 77+2. 03 < BKG 22.01
| EL-a 38.9711. 99 < BKG 24. 35
-b 160. 5913. 53 110. 80+3. 88 49.5511. 75 19. 40 12. 4810. 44
-c 383. 5315. 33 333.7413.88 150.3312.51 22.54 44. 4510. 73

-5.5 39.2713. 66 < BKG 21.78
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20

Hole tt
12-a
-b

-c
-5.5
-6.5
12R-a
-b

-' o- -C
-5.5
13L-a
-b

- C
-5.5
13-a
-b
-3.5
-5.5

13R-a

-5.5
14L-a
-b
- C
-5.5
14- a
-b
-c
-6
14R- a
-b
- C

-5.5

Mason

G oss dpm
117.5113. 10

443. 9615. 64
1285. 9519. 52
2770.16113. 85
5385. 82119. 39

65. 7212. 49

51. 1012.
243. 1814.
246. 1314.

23
30
26

Farm Site Sanple Resul ts For

Append i x D

H- 3

X wat er

20.
22.
22.
22.
23.
24.

80
39
13
87
53
86

21.
23.
24.

12
83
26

40. 3912. 02
65.5412. 41
91. 7512. 74
104. 0912. 96
36. 5311. 98
40. 5912. 05
48. 0212. 15
86. 1812. 77
35. 6511. 99
38. 1911, 99
44.8512. 13
46. 8512. 18
45. 6712. 25
111. 7213. 03
335. 3914. 97
628. 5616. 73
123. 9413. 09
413. 4215. 58
405. 0015. 47
439. 8315. 72
42.1312. 12
211. 3814. 02
183. 8613. 73
107. 6013. 01

Net dpm pG /m water
67.7213. 50 30. 5011. 58
394.1715. 87 177.5512. 64
1236. 1619. 66 556. 8314. 35
2720. 37113. 94 1225. 3916. 78
5336. 03119. 46 2403. 6218. 77
15. 9312. 97 7.1811. 34
1.3112.76 < VDA
193. 3914. 60 87.11+2. 07
196. 3414. 56 88. 4412. 05
< BKG
15. 7512. 90 7.0911. 31
41.9613. 16 18. 90+1. 42
54. 3013. 37 24.4611. 52
< BKG
< BKG
< BKG
36.3913. 21 16, 3911. 45
< BKG
< BKG
< BKG
< BKG
< BKG
61.9313. 43 27.9011. 55
285. 60+5. 23 128. 6512. 36
578. 7716. 92 260. 7113. 12
74.1513. 49 33.4011. 57
363. 63+5. 81 163. 8012. 62
355.2115. 70 160. 0012. 57
390. 0415. 94 175. 69+2. 68
< BKG
161. 59+4. 33 72.79+1. 95
134. 0714. 07 60, 39+1. 83
57.8113. 42 26, 04+1. 54

a, b> ¢ represent the standard sanpl e depths

woan

a
"
1

numbers represent the depth of sanple other than standard
L, R represent
the packground from a soi

MPA is 1.68 pC per
error listed is counting error

AN al |

is the 1 foot
is the 2.5 foot
is the 4 foot

| eft

I evel

| evel

I evel

and right for
sanpl e

m of water

a hol e series

is 49.79 1 1.62 dpm

23. 04
19. 94
19. 34
19. 90
26. 93
26. 75
27. 37
23. 05
23. 95
21. 29
21. 17
18. 87
21.70
20.72
20. 07
22. 88
18. 90
20. 44
21. 35
24. 79
25. 38
23. 26
28. 22
17. 94

pCi
8

51.
160.
363.

734.

2.

26.
27.

IN

33.
77.

43.
a4.
56.

21.

22.
6.
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/g Soil
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32+0.

95+0.
8610.
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. 7510.
. 3210.
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. 5110.
5310.
4710.
. 20+0.
4810.
3010.
5610.

9910.
13+0.
0710.

43
77
25
87
68
43

64
65
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42
62
93
39
70
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87

59
67
36
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Appendi x D

Mason Farm Results For H 3 in Gound Water

Hole ft G oss dpm Net dpm pC/m water
Gw- 1 AN ATES. OO < BKG

GW- 2 A5, 171, 96 . < BKG

GwW- 3 55.91+2. 16 6.6412. 98 2.9911. 34
GW- <+ AN, 8211. 97 < BKG

GW- 5 AG. 93+2. 02 < BKG

Sur- 5 39.3711. 89 < BKG

Sur- 6 4n.14+1. 95 < BKG

GwW- 7 51.8312. 09 2.5612. 96 < MDA
GwW- 8 54.7812. 18 5.5113. 02 2.4811. 36
GwW- 9 49.7412. 08 0. 4712. 95 < MDA
GW - 10 45.2712. 01 < BKG

GWIIL 36.2311. 96 < BKG

GWI IR 38. 0411. 96 < BKG

GW 12L 65. 3012. 43 16. 0313. 21 7.2211. 46
GW 12R 105. 71+2. 95 56. 4413. 62 25.4211. 63
GwW 13L 49. 6912. 22 0. 4213. 05 < MDA
GwW 13R 41.3712. 07 < BKG

GW 14L 70. 6312. 56 21.3613. 30 9.6211. 49
GW I~ R 144.3713. 39 95. 1013. 98 42.84+1. 79

GWrepresents ground water
Sur i s surface water
BKG froma GWsanple is 49.27 1 2.09 dpm

error given is counting error
Bkg for Sur is 45.91 1 2.06

NA not applicable to ground water

X wat er

$5535555585585555%5%85%

~
«

$55553555555358358853%
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Soi |
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