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Mr. George Durfee -1
.

DEC 10194

Mr. George Durfee
Wyman_Gordon Company
244 Worcester Street

'

Box 8001
North Grafton, MA riS36-8001

Dear fir. DeM ee:

In accordance with our agreement we are enclosing the analytical data for the
groundwater samples obtained from wells adjacent to the magnesium. thorium
disposal area at the Wyman.Gordon site in North Grafton and five private wells
in the vicinity of the Wyman-Gordon site. These samples were filtered in
accordance with the Environmental Protection Agency's (EPA's) sampling procedures.
Dur analyses were performed by the Radiological and Environmental Sciences
Laboratory (RESL) in Idaho Falls, ID. Gross alpha measurements on all the
samples indicate concentrations are below the EPA drinking water requirements
of 15 pCi/1. The RESL gross beta measurements indicate concentrations less
than 6 pCi/1. Compliance with the EPA drinking water requirements is assumed
without further analysis if the average annual concentration of gross beta
activity is less than 50 pCi/l and if tritium is less than 20,000 pCi/l and
strontium-90 is less than 8 pCi/1. The gross beta measurements indicate
compliance with EPA groundwater standards.

We also received unfiltered groundwater samples. These samples are (.urrently
undergoing isotopic analysis at RESL. We expect to have results from these
assays by January 15, 1991. We will transmit these data to you when we receive
them.

We have also enclosed informacion on natural thorium concentrations. These
data are from National Council on Radiation Protection Report No. 50,
" Environmental Radiation Measurements."

If you have any questions, please contact me at 301 492 0558.

ORIGINAL S"MD SYSincerely,
Tinuthy C. Johnson

Timothy C. John: u, Section Leader
Decommissioning Section
Division of Low-Level Waste Management

and Decommissioning
Enclosure: As stated
Distribution: Central File # NMSS r/f LLRB r/f TCJohnson

UAustin JGreeves RBangart JKinneman,RI MKnapp,RI
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PDR YES L NO Category: Proprietary or CF Only __
ACNW YES NO
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WYMAN GORDON SAMPLc JESULTS
'

Sample Sample NRC NRC MA MA WG WG $Nember Descriphon alpha beta alpha beta alpha beta 5(pCi/l) (pCill) (pCi/I) (pCi/l) (pCi/I) (pCill) *

ZWG-1 Private Well 2.311.3 35 2.0 1.5 4.0i2.2 m
O

WG-2 Drivate Well 0.3i0.9 215 *811.4 2.1 2.1 M
m

WG-3 Private Well 4 2 1 5 0.911.1 3.6i1.9 S
V)
u)WG-4 Private Well 2.6il.6 4i5 2.7 1.2 5.4i2.0

WG-5 Private Well 2.3i1.2 1.810.6 1.2 1.6 4.212.2

WGE-3 WG Well 0.210.6 -2i4 1.010.6 2.2 0.6
U

OWG47 WG Welt -0.2i0.7 I14 0.810.5 3.9i0.7 h)

WGE-8 WG Well -0.310.9 615 0.110.4 10.411.3
.

The above results are all for filtered samples. The sedimeri from die filtration has only be*n analyzed by Wyman Gordon's
consultants (See separate results). RESL (NRC lab) is piening to conduct a similar analysis soon. The above re;sults can best be
summarized by saying that no filtered sample exceeded .5 pCill gross alpha and only one (10.4) exceeded 6 pCill gross beta.
Region I does not consider the differences in analytical results significant in the context of these samples.
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Idantification 1Meena
NG ic Van Dal*

220 Brigham Hill Road

WG 2c Pepper's Auto & Truck Repair
99 Creeper Hill Road

WG 3c All steel Compny
84 Creeper Hill Road

i

WG 4c Power
, 96 Creeper Hill Road

WG Sc Roadrunner Motor Line
105 Creeper Hill Road

All samples collected afher 3-1/2 minutes of open tap.
'

No pretreatment.

Drinking water samples.

Robert T. Watkins, sample collector, NDPH.

GLD/nsa
10/22/90
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16 / 2. ENVIRONMENTAL RADIOACTIVTTY 2.2 RADIONUCLIDES IN MANS ENVIRONMENT t 17f

,

used bet have relatively short half-lives. Among the former are *'Ar, media in the following tablem should be regarded as appronunate,

i '=Xe, '8'Xe, ''Kr. "Kr. '"Cs, "Rb, and '8'I that are released by some expectation values. '
nuclear facilities in measurable quantitica and contribute most of the %e radioactivity of soil, usually a more direct deter =ia==t of ;
additional nearby dose rate (e.g., Beck et al.,1972a). Among the radiati3n levels in the outdoor environmant, depends not only on that ,,

! latter are 'aBa 'ala, '"Sb, and ""Ru, as well as *'Ar and '8'I. of the parent rock (which may not be identicel with the local bedrock)
.

but also nn soil formation and transport pr- Typical uranium, |
'

. . thorium, and total potassium contents of a wide variety of soils in "
2.2.2 General Distribution Par North America and Europe are 2 g g-', 8 g g-' and 1.5 perant, ;s

l
A common feature of many ent enmental radiation measurement respectively, though observed contents are a strong function of soil

M b (Barm W Mwa, in %us, segm6-programs is the study of radionuclide destributions and concentra-
cant varinetions of soil radioactivity with location and depth are !tia== Information of this type has been accumulated by many inves-

tigations directed toward a variety of goals, but only in recent years cx>mmon. Table 2-7 lista typical in situ soil concentrations of the !
gg g -|has it been put together in a coherent fashion beca.ise of the pract' cal he relat vely few simuham measurementa dthe radium and I. need for a quantitative ===-ment of man's perturbations of the

| radiation environment. he rwis.derable but scattered literature has - uranium contents of soil indicate that radioactive equilibrnam is
basa anmmarised by the Umted Nations Scientific Committee on the ISushly attained in many soils, but large deviations from equilibrium

, m& h k diw Amied wie dradium ;,

! Effsets of Atomic Radiation in a number of reports, most recently in a im a. 4 & re from uilibrium caura even ;I IM2 (UNSCEAR,1972). Earlier references include towder and Solon ~

(1966) and Klement (1965). 7 _s _m.du,. cr.dr. .. re.
| 2.2.2.1 Lithosphere. Potassium-40 and the radionuclides of the ura-

r.,, ,, m o a
nium and thorium series contribute most of the naturally-occurring - -

radiaartivity in rocks. Potassium >0 constituten 0.0118 perant of i,n !

| natural potassium, which in turn constitutes about 2.6 percent of the S. lice te s . sranite.) 33 47 28 8

| =a' ==ible lithosphere (Adams,1962). %e resulting average abun- Intern diate te s , dioriteen 2.s s ao
.

| dance by weight of *K is comparable to that of uranium and about f**{ || |3 [, .*
t

I one. fourth that of thorium (Adams et al.,1959). Rubidium-87 is
' _, . s

r====darably more abundant than any of these nuclidea, but is a much Lta o3 2.2 1.7
iena significant nuclide because of its long half-life and low-energy carb n.e - 2.s 1.s
beta-particle cmisuon. S=ad=taa 1.2 - n .s -3 e .

Although the radionuclide content of rocks is a complicated func- Shales 2.3 15 11 6
[tion cf their geochemical history, varying conssderably among the
{u n value (Earth' cnneo 23 30 11.4verious types, certain generalizations can be made that derive from

estammive geological investigations. For ear mple, the radioactivity in n.desences: Adams (1962); Vinogrado, (1969).
igneous rocks is related to the quantity of silicates, being highest in

-

acidic varieties and lowest in the ultrabasic rocks (e.g., dunites). T " *# - "*'*""'''d" '" ' ''
;

Igneous rocks generally eahibit higher radioactivity than sedimen- --
*"'

'a-- * a == ar
tary rocks, while metamorphic rocks have concentrations typical of '" "'~'** ~ *~~* '

tha ====tamorphoned rocks from which they are derived. Certain " ~ ~ ' ' " ,,, a '.~-

' '' '* " ' . . . )sedimentary rocks, including some shales and phosphate rocks, are d Io * i i -= |highly radioactive, while other types, notably limestone and various to 5-2A = no-a eo = 10-a a o x no-a !=n.
evaporitas (e.g., halite, anhydrite, and gypsum), are quite low in =-th (2-12) = to' 8 0 = to * e s = no-a
redsonuclide mntent. Table 2-6 shows typical natural radioactivity

,

g =u (1-4) = 10 ' 2 8 " 1* * 8 2 " 18-" .i
'"""'ntrations in common rocks?Ihese valuen and tha. rm other

6

;
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18 / 2. ENVIRONMENTAL RADIOACTTVTTY

level air inelmore readily for those "U daughters beyond '#Rn because of the8

along with t
escape of gaseous radon from the soil matrix into the pore spaces and

in the atmorsubsequent migration elsewhere prior to decay. This phenomenon is
much less marked in the "Th series because of the shorter half life of

most signifi>
8

Several te
gaseous '"Rn. matrix intoThe mean soil content of"Rb is 40 pg g'', which results in a beta

atmosphere
activity of the order of 10 percent that of "K. ,

cal conditiolTwo manmade radionuclides widely distributed in near surface
scils are "Sr and '"Cs deposited by fallout from nuclear weapons ground, the

that of **'Rttesta. Thonh their geographic and depth distribution patterns are
somewhat irregular, most of each nuclide is generally retained in the typical atm

tively long-
upper 15 cm of soil, with the concentrations usually decreasing than that of
roughly exponentially with depth. The "Sr and '"Ce concentrations ,

of several 1near the soil surface are strongly time dependent, because of their
time scalesiable deposition rates over many years, and their gradual deple--

atmospheri
w .4 by decay, erosion and leaching measuremeGiven the typical aoil contents of the natural radionuclides indi- ,

From thecated above, it can be inferred that the natural alpha particle activity
-

n. don daug
I of soils is contributed by the thorium and uranium series in about a,

itself. The
2:1 ratio. Potassium-40 accounts for at least one-half of the natural 8"BI, contr:
beta activity, with the two series plus "Rb making roughly compara-

densities fr;

ble contributions to the remainder. Potassium and the thorium series!

the aerosol
! each contribute about 40 percent of the natural gamma emission rate

from soil, with the uranium series accounting for the remaining 20 precipitatic

percent. The manmade nuclides "Sr and '"Cs are present in suffi-
pheric rad <

cient quantities to contribute significantly to the total soil activity.
gaseous r
tween $28F-

Their beta activity concentrations in surface soil have recently been the daugl
comparable to that of "Rb (~1 pCi g-'), and the gamma activity non shoulconcentration of '"Cs has been approximately one-half that of the

tions fronuranium series. Thus, the contribution of fallout radionuclides to the
The ra<total beta or gamma activity of surface soils is now about 10 parcent.

location a
|

The environmental radiation inside buildings from sources in the
can be tra

j lithosphere can differ significantly from that in the nearby out of-
| doors environment. In general, two competing effects are observed. result, the

.

The building provides shielding against outdoor environmental ra- be closely:

diation, but the building material itself is an additional radiation Both sh

source. Oakley (1972) has summanzed the few studies of indoor ments are

radiation in the literature, and Hultqvist (1956) and Hamilton (1971) near grow
wind and -have reported radioactivity concentrations in building materials in

Sweden and the United Kingdom, respectively. On the average, the transt .
nalandseindoor gamma radiation levels are comparaP- whose in the outdoor

'

i can be mc'

environment.
2.2.2.2 Atmosphere. The radionuclidet,9e .nally found in ground- tions. Tb

,

I

. t

4

%


