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Foreword

- “The burial of low-level radioactive wastes at commercially
operated disposal sites began in 1962. At the presentvtime,-
disposal sites exist in Maxey Flats, Kentucky; Beatty, Nevada;
'Sheffield,'lllinois; Barnwell, South Carolina; West Valley,

New York; and Riéhland; Washington. Projections have been made:
of the available capacity of these sites;and the results indicate
that the current burial capacity of all six sites may be exceeded
by 1990 when éxisting sites may have to be closed or enlarged or

‘new sites will have to be established.

The U.S: Geological Survey (USGS) is collecting data for de-
veloping site selection criteria for the disposal of solid low-
level radioactive waste. 1In suppbrt“of USGS‘investigations, the
4U.S. Nuclear Requlatory Commissionlis,funding Brookhaven National
Laboratory (BNL) to perform analyses of soil, natural watérs, and
waste leachates that have accumulated in the trenches at the dis-

posal sites.

The ability to make predictions of the rate of movement of
various radionuclides along the ground water flow path is a sig-
nificant factor in developing site selection criteria. Towards
this goal BNL is conducting experiments to (a) define the source
term of radionuclides and other solutes in the trench waters,

(b) detect4and characterize radionuclides along the flow paths
of the ground water, and (c) describe physical, chemical, and
biological processes that control the movement of buried radio-

nuclides at the disposal ‘sites.

—V—



Summary

A -survey of the Maxey Flats, Kentucky, 1ow-1eve1_radioéctive
waste disposai site was cdnducted to obtain an overview of the
radioactivity in the french waters for the purpose of selecting
specific trenches for comprehensive study. Water samples collected
from trenches and wells were analyzed for specific conductance,
pH, temperature, -dissolved organic .carbon, tritium, gross alpha;.
gross beta, and gamma radiocactivities. The results indicate that
there are large differences in the composition of trench waters
at the site. Several trenches, that represent extreme and average
values of the major parameters measured, have been tentatively
seleqted.for further4study,  t | .

-vi-
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I. INTRODUCTION

Previous reports of this program describe the development
and testing of procedures for collecting, preparing, and analy-

(1=5) " anoxic procedures were developed for

ziﬁg trench waters.
cqllecting and filtering trench water samples to prevent precipi-
tation of ferric hydroxide. Randomly selected trenches at the
Maxey Flats; Kenﬁucky, radioéctive wasfe dis?osal site were sampled
and analyzed for dissolved inorganic, Qrganic; and radiochemical

constituents.

It was decided that a more comprehensive study should be

made of several selected trenches from each of the low-level radio-
active.waste disposal sites. Therefore, a survey of the low-level
radioactive waste disposal sites was‘conducted during the summer
of 1977 for the purpose of selecting specific trenches for future
studies. Water samples were collected from trenches and wells
from the Maxey Flats, Kentucky; West Valley, Néw York; and ‘
Sheffield, Illiﬁoisﬁ lqw—level rédioactive waste disposal sites
(Figure 1). These water samples were analyzed for specific con-
ductance, pH, temperature, dissolved organic carbon (DOC), tritium,
gross alpha, beta, and gamma radioactivities.  Since substantial
amounts of organics had previously been found in trench waters

(5) DOC was included as one of the selection

from Maxey Flats,
parameters. The results of the reconnaissance survey at the

Maxey Flats, Kentucky, site are presented in this report.



II. SAMPLE COLLECTION
A. General

Unlted States Geologlcal Survey personnel conductlng hydro-
geologlcal studies at the disposal sites collected the water
samples for this survey study. " Samples were obtained from all
. trenches and wells that contained water Surface and ground
water samoles adjacent to the disposal sites were also collected.
The detalled orocedures adopted by USGS and BNL personnel for
conducting the reconnaissance survey, as described in BNL-NUREG-

22673, are given in the Appendix.

Briefly, trench water samples were obtained by lowering
plastic'tubing into established riser pipes in the trenches and
-lifting the water with a pefistaltic pump. Well water samples

were obtained with a bailer because the water levels in the wells
were below the lift capability of a peristaltic pump. A 500 ml
sampleAfor radiochemical‘analysis and a 50 ml sample for organic

analy51s were collected from each sampling location.

Since the objectlve of thlS survey is to obtain an overview
of .the radiocactivity and organics present in the trench waters,

(3)

the anoxic collection method was not. used. The sample for
radiochemical analysis was not filtered and was immediately
acidified with 35 ml concentrated nitric acid to prevent iron
hydroxide precipitation. The acidified sample was stored at
ambient temperature in a polyethylene bottle. The radioactivity
of this sample represents the total activity of the dissolved

and suspended solids in the trench water.

The survey study procedure described in the Appendix requires
that a 50 ml sample for DOC analysis be obtaiﬁed by in-line fil-
tration through a 0.45 micron silver membrane filter. Silver
acts as a bactericide to prevent bacterial action from changing
the organic nature of the sample in the interval between sampling

and analysis. However, the in-line filtration was not accomplished



in ﬁhe field due to clogging of the filter by very fine suspended
material in the water. The pressure available from the peristal-
tic pump, after lifting the water from the trench, was insufficient
for fiitering. Instead, the DOC sample was obtained by filling

the filtration unit directly from the outflow of the peristaltic
pump and pressurizing the unit with a small portable nitrogen
cylinder. A 50 ml sample was filtered into a glass bottle .and

was kept at n 4°c until the DOC analysis was completed.

B. Maxey Flats, Kentucky, Site

Water samples were collected from 46 trenches and 5 wells
at the Maxey Flats, Kentucky, disposal site. Figure 2 shows the
location of trenches and wells at Maxey Flats. Some trenches have
one or more riser pipes for water removal which are identified by
a riser number or letteér following the trench number. Trench 34
has four riser pipes, trench 31 has risers in its east and west
ends, and trenches 40, 43, and 44 have risers in the north and
south ends. The "33L trench" is a group of side by side slit

trenches each having one or more riser pipes.

New Tygon tubing was rinsed with approximately threé gallons
of trench water before a sample was collected. Due to a shortage
of new tubing, it was necessary to sample trenches 33L-17, 33L;13,
1, 58, and 23 in sequence with the same tubing. The outside of
the used tubing was wiped clean before it was inserted into the
next riser pipe, and the inside was then flushed with at least

five gallons of trench water before the sample was collected.

Water samples from frenches 40N, 42, and 44N were collected
with new PVC bailers which had been rinsed with 0.5 gallons of
trench water before taking the sample. All on-site well water
samples were taken with separate copper bailers. Trenches 12L,
13L, 28, 29,.33L-2, 33L-5, 33L-7, 33L—l4, 33L-15, 34-2, 34-3,
40s, 41, 43N, and 43S were not sampled‘because of insufficient

water or badly bent sump pipes.



. Ten samples from wells and streams in,the vicinity of the
disposal site were also collected. Approximate 1oca£ionS'of the
off-site sampling positions in relation to the trehch area at
the disposal site .are shown as circled numbers in Figure 3 and
are described‘in Table 1. The off-site samples were taken in

glass. bottles except from. location 5 which‘was obtained directly
from the. tap.



III.

ANALYSES

Measurements of specific condﬁctance, pH, and temperature
of each water sample were made by USGS personnel in the field
at the time of collection. Analyses for DOC, tritium, gross

alpha, gross beta, and gammas were performed at BNL.

E—

A.

DOC

DOC analysis was determined on the filtered, non-acidified
sample using the Beckman Total Carbon Analyzer* which
measures both total and inorganic carbon. The organic
carbon content is obtained by difference with a detection
limit of approximately 2 mg/l.

Tritium

Tritium, as HTO was determined on the filtered non-
acidified sample. One ml of a distilled aligquot of

water sample in 15 ml of liquid scintillation fluid was
counted in a Beckman LS8100 liquid scintillation counter.*
Trench water samples were counted for one minute, whereas
well and stream samples were Qenerally counted for ten
minutes. With a background count of approximately 8 cpm,
the detection limit for tritium is 8,000 pCi/l for trench

water and 2,000 pCi/1 for wells and streams. Since this

Astudy was intended to survey a large number of samples

in a limited time, the detection limit is somewhat higher’
than commonly encountered in environmental monitoring

-

studies.

Gross Alpha-Groés Beta

Gross alpha and gross beta activities were measured on
an aliquot of the acidified non-filtered water sample.

A 3 ml aliquot of trench water was heated to dryness

* Mention of commercial products does not constitute
endorsement or recommendation for use.



in a 50 mm planchette and counted with a Nuclear Chicago
two-channel, low-level, proportional flow'counter* for

10 minutes. Well and stream samples were concentrated
from 50 ml to 3 ml, dried in a 50 mm planchette, and
counted for 20 minutes. The alpha detection limits for
these counting conditions are 200 pCi/l1 for trench water
and 6 pCi/l for wells and streams. Beta detection limits
for these conditions are 700 pCi/l for trench water . and

30 pCi/1 for wells and streams.
D. Gamma

The gamma activities of the acidified non-filtered sam-
pPles were measufed by scintillation counting with a
NaI(Tl) detector. Gross gamma activity, without energy
descrimination, was determined with a 76 x 76 mm NaI(T1)
well counter in a Searle 1185 gamma counting system.?*

A 10 ml aliquot of water sample was counted for 20 minutes
in an energy window between 15 keV and® . This counting
method was used to obtain relative gamma activities of

a- large number of trench water samples in a short period

of time.

In addition to NaI(Tl) counting, these samples are being
counted with a Ge(Li) high resolution gamma ray spectro-
meter system to identify and measure the individual gamma
emitting radionuclides present. The results of the Ge (Li)
gamma scans will be reported when all of the samples

have been analyzed.

* Mention of commercial products does not constitute endorsement
or recommendation for use.



IV. RESULTS AND DISCUSSION

Field measurements of pH, temperature, and specific con-
ductance of trench waters and on-site well samples are given in
Table 2. These measurements were generally made immediately after
collecting a sample. When there was a delay in making the measure-
ments, the elapsed time is indicated in parenthesis after the
temperature. Since the water temperature was not measured in-
line, the value should not be taken as the actual ground water
temperature. Values of specifié conductance ranged from 400 to
38,500 micromhos/cm at 25°C. Since specific conductance is re-
lated to the amount of dissolved solids in the trench water, any
iron hydroxide that precipitated before making the measurement
would have caused a reduction of the measured value. The pH of
the samples varied from pH 2.2 to 12.4 indicating differences in

chemical composition of the trench waters.

Radionuclide and DOC concentrations. of trench waters and on-
site well samples are given in Table 3. Gross alpha, gross beta,
and tritium concentrations are given in pCi/l; gross gamma is
réported as relative cpm above background. The number in paren-
thesis represents the % counting uncertainty, 1.65 o for gross
alpha/gross beta and 2 o for tritium. It should be noted that.
the radiochemical samples were not filtered, therefore, the re-
ported radionuclide concentrations include the activity of any
suspended material in the trench water samples. T;itium is present
in all trenches and on-site wells, with the highest concentration,
5 x 109 pCi/1l, in trench 27.  Well 13E contains a considerable
amount of tritium (6.16 xlO6 pCi/l). Gross beta was found in all
trench samples and gross alpha was found in most trenches. Two
of the five on-site wells, 8E and 12E contained small detectable
amounts of gross alpha and gross beta. The presence of alpha ‘
and beta radioactivity in these wells is not necessarily a
consequence of radionuclide migration from adjacent trenches,

1. (9)

since Montgomery et a reported that disposal operations at



Maxey Flats have resulted in low-level contamination of test wells.

DOC was found in all trenches except trench 22 and‘ranged in con-
centration from 7.4 mg/l to 5,820 mg/l. ‘

The pH, specific conductance, DOC, tritium, gross alpha,
gross beta, and gross gamma data from Tables 2 and 3 are presented
in Figures 4-10 respectively showing the distribution of these
parameters among the trenches. The bar graphs list the trench
numbers that fall within ranges of the measured parameters. A

summary of the ranges of these measurements is given in Table 4.

Field measurements of pH, temperature, and specific conduc-
tance of wells and streams in the vicinity of the Maxey Flats
site are given in Table 5. :Sample location numbers correspond
to circled numbers in Figure 3. Specific conductance of these
off-site waters are in a. narrow range between 128 and 420 micromhos/
cm at 25°C and are between one and two orders of magnitude lower
than the on-site well waters. The pH of the off-site water samples

are in a range between 4 and 7.

‘Radionuclide,and.DOC concentrations of off-site wells and
streams: are given in Table 6. Tritium was measured in all of
these_samples in a concentration range between 8.6 xlO3 pCi/l.
to 3.8 x 10% pCi/l. Analyses of DOC in the on-site well waters
were performed by USGS laboratories as part of a monitoring pro-
gram of these wells. The value obtained from samples taken
March 2, 1977, and April 26, 1977, are given in Table 3. The
DOC measured in well 13E (13 mg/l) is slightly above the back-
"ground levels found in the off-site water samples shown in
Table 6.

Based on the data obtained from this reconnaissance survey
of the Maxey Flats dispcsal site, trenches 2, 19, 26, 27, 33L-4,
33L-18, and 37 have been identified as candidates for further
studies. These trenches represent extreme and average values of .

the major paraﬁeters measured in this study. The final selection



will depend upon availability of water in the trenches, location

of new monitoring wells at the disposal site, and local ground

water flow paths.

S
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" SPECIFIC CONDUCTANCE (micromhos/cm,25°C)

Distribution of Specific Conductance Values Among
Trench Waters at Maxey Flats, Kentucky, Disposal Site.
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Table 1

Sampling Locations Near the Maxey Flats, Kentucky, Diéposal Site

Position
Number Location

1 Fox Creek below Rock Lick Creek
2 Rock Lick Creek at USGS gaging stati?n
3 Dfip éprings Hollow at Rock Lick Road
4 Drip Springs Hollow at McRoberts house
5 Mcprefts‘well in Drip Springs Holloﬁ

- 6 ' Skaggs well-south end of sifg
7 j KDHR<point 13 in site maia drainageJ
8 No-Name Hollow at bridge
9 Rock ﬁick‘drgek above No-Name Hollow
10 . ~ Rock Lick Creekybéloﬁ No-Name Hollow

Fposition numbers correspond to circled
locations in Figure 3.
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Table 2

Field Measurements of Water Samples from Haxey Flats, Kentucky,
Disposal Site, Survey Study 1977

Sampling . Date ' ‘ Tempgrature Specific Cohducgange
Location Sampled pH o) : (micromhos/cm at 25 °C)
Trench 1 6/16/77 7.0 21.0 15) @ 2.30 g3
Trench 2 6/9/77 7.1 17.0 (30) . 3.85 E4

Trench 3 6/6/77 6.6 22,0 -- ® 1.75 E3

Trench 5S 6/16/77 6.6 23.0 (12) 1.83 E3

Treach 7 6/6/77 7.1 28.0 -- © 2.33 E3

Trench 8 6/6/77 - 8.2 25.0 -- 2.68 E4

Trench 9T ' 6/6/77 7.0 | 25,0 =-- | 2..78 E2
Trench 14L 6/7/77. 6.5 . 25.5 -- ' 4.23 E2

Trench 17L  6/7/77 5.8 22,5 -- o 1.32 E4

Trench 18  6/9/77° 7.2 16.5 (25) 4.35 E3

Trench 19S 6/9/77 6.8 18.0 (35) 2.32 E3

Trench 22 6/7/77 7.0 20,0 -- 9.42 E2

Trench 23 6/16/77 7.2 23.0 (13) 5.20 E3

Trench 24 6/8/77 6.9 15.5 -- 3.38 E3

Trench 25 6/8/77 6.9 15.0 -- ©2.36 E3 -
Trench 26 6/8/77 7.0 ©14.5 -- 2.72 E3

Trench 27 6/8/77 5.7 16.5 -- 1.63 E4
Trench 30 6/9/77 - R B .
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Table 2 (Cont'd)

‘Field Measurements of Water Samples from Maxey Flat, Kentucky,
Disposal Site, Survey Study l977

. Sampling Date - Temperature Specific Conductance‘
Location Sampled ' pH (?C) » B (@icromhos/cm at 25°¢)
Trench 31E 6/9/77 - 1.4 17.0 (25) - . 3.18 E3
Trench 31W 6/9/77. - 7.6 17.0 (30) 7.46 E3
Trench 32 | 6/8/77 . 1.3 17.0. -- 4  o 5.55‘E3
Trench 33L-1  6/16/77 7.2 22.0 (10) .. 1.09 E3
Trench 33L-3 6/16/77 5.3 - 19.5 (10) " 1.22 E4
Tiench,33L-4 6/9/77  12.4 16.0 (15) - :7.23 Eé
Trench 33L-6 6/16/77 7.0 19.5 (7) . 8.19 E3
Trench 33L-8  6/14/77 6.6 - 19.5 -- . : 1.06 E3
Trench 33L-9  6/14/77 5.8 . 16.5 -- | 6.49 E3
Trench 33L-10 6/16/77. 6.6 - , 19.0 (13) _ 1.26 E3
Trench $3L-11 6/16/77 - 12.0 19.0 (7) _ _-3.00 E3
Trench 33L-12 . 6/16/77 6.7 19.0 (10) 1;50 E3
Trench 33L-13 6/16/77‘0 6.9 19.0 (8) | 7.62 E2

 Trench 33L-16 '~6/9/77 12.4' 18.0 -- 9.14 E3
Trench 33L-17 = 6/16/77 12.2 20.0 (12) ; 4.00 E2
Trench 33L-18 6/16/77 2.2 19.0 (19) : . 1.10 E4
Trench 34-1 6/7/77 7.0 18.5 -- 7.55 E2 -
Trench 34-4 6/7/77 6.7 17.0 -- : 1.38 E3
Trench 35 6/8/71 7.9 16.0 -- 5.50 E3

-22-



Table 2 (Cont'd)

Field Measurements of Water Samples from Maxey Flats, Kentucky,
Dlspogal Site, Survey btudy 1977

Sampling Date Temperature ' * Specific Conductance

Location Sampled  pH - ( C) ' (micromhos/cm at 25 C)

Trench 36E . 6/8/77 8.6 " 16.0 -- - _ 5.80 E3

Trench 36W  6/8/77 7.3 . 16.0 -- 2.84 E3

Trench 37 6/9/77 6.1 o 16.5 (20) 8.66 E3

Trench 38 6/7/77 6.9 16.0° -- 1.67 E3

Trench 39 - 6/7/77 6.3 17.5 -- " 1.53 E3

Trench 4ON 6/17/77 7.2 20.0 (10) " 6.33E3

Trench 42 6/17/77 7.1 20.0 (10) 2.83 E3
Trench 44N' " 6/17/77 6.4 . 19.0 -- 1.16 E4

Trench 448 6/17/77 ‘:636 19.5 (10) . 2.32 E3

Well SE 6/10/77 7.5 6.0 — 1.12 E4

Well 8E 6/10/77 7.0 . 16.0 --  1.20 £3
. Well 12E - 6/10/77° 7.1 | 15.0 - . 1.81 E3

Well 138 6/10/77 1.4 15.5 - ’ 2.10 E3

Well 14 6/10/77 6.9 ~  16.0 -- 1.83 E3

(a) Number in ( ) is minutes between'sampling and measurements.
(b) -- indicates no delay. in measurements.

(¢) E3 =x 103
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Table 3

Radionuclide and DOC Concentrations in Water Samples:
From Maxey Flats, Kentucky, Disposal Site, Survey Study 1977

Sampling Gross Alpha . Gross Beta Tritium Gross Gamma DOC
Location (pCi/Q) (pCi/R) (pCi/R) (relative cpm) (mg/z) :
Trench 1 138 83 3@ 1.7 m4 10 @ 3386 3.5@  a  m 11.03 E2
Trench 2 6.40 E3 (14) 3.38 E4 (12) " 1.86 E7 (1.6) 1.22 E2 5.0 El .
Trench 3 ' 5.26 B2 (57) 2.84 E4 (8.0) 1.30 E7-(1.§) <1 N El 2,60 E2
Trench 58 4.81 E5. (1.8) 5.70 E7 (<1) 1.51 B8 (<1) 1.56 E4 '3.60 E2.
Trench 7 7.46 E4: (4.8) 8.77 E6 (<1) 3.60 E8 (<1) . 2.96 E3 3.23 Ezg
Trench 8 1.38 E3, (34) 8.86 B4 (4.4) 6.42 E5. (8.4) 7.44 E2 6.03 E3- -
Trench 9L <2 Eé ) 2.32 E3 (36) | 7.89 E5 (7.6) <1 El 2.48 E2’
Trench 14L 7.07 E2 (49) 2.43 B4 (8.4) “5.51 ES (13) <1 EI 7.4 E65’
Trench 17L 1.54 B4 (9.8) 3.18 E6 (<) ' 8.89 E6 (2.3) 1.03 E3 5.56 E3
Trench 18 1.58 E3 (25) | 1.60 E5 (3.4) 4.46 E8 (<1) 1.88 E2 4.57 E2
Trench 198 1.82 E5 (3.0) 9.56 E5 (2.2) .'8.35 E7'(<;5 2.79 E2 $4.03 E2
Trench 22 < : B2 3.34 E3 (27), _f1.i6 E6 (5.1) 1.1 El <1 EO
Trench 23 . 9.33 B4 (4.3). 1.95 B5 (3.9) 1.04 E9 (<1) 2.61 E2 8.00 E2



Table 3 (Cont'd)

Radionuclide and DOC Concentrations in Water Saﬁples

From Maxey Flats, Kentucky, Disposal Site, Survey Study 1977

Gross Beta

Sampling Gross Alpha Tritiam Gross Gamma - pocC
Location ' (pCi/) (pCi/2) (pCi/%) (relative cpm) - (mg/z)"
Trench 24 1.15 E4 (12) 4.57 E5 (1.9) 1.85 E8 (<1) 1.43 E2 1.10 E3
Trench 25 6.04 E2 (51)' 5.29 E3 (29) 8.01 E8 (<1) <1 El ' 9;56;52
Trench 26 2.75 B4 (7.0) 1.14 B5 4.7) 1.13 E8 (<1) 5.9 El 6,83 E2
‘Trench 27 8.58 E4 (4.4) 5.73 E5 (1.9)' “4.79 B9 (<) 4.25 E2 7.01 E2
Trench 30 3.67 E3‘(21)' 2.74 E5 (2.4) 7.41 E9 (<1) 6.78 E2 3,50 E2
' Trench 31E 2.26 E4 (8.6)  5.75 E4 (7.3) 4.76 E8 (<1) 7.0 E1 1.65 E3
Trench 31W- 9.29 E3 (13) 1.33 E5 (4.0) " 4.67 E9 (<1) 2.22 E2 7.04 E2
" Trench 32 2.76 B4 (7.8) 1.25 E6 (1) 1.94 E9 (<1) 3.88 E2 8.9 E2
Trench 33L-1 - <2  E2 2.97 E3 (31) 3.71 E6 (3.5) <1 El 5.2 E1l
Trench 33L-3 1.23 B4 (11) 1.71 E5 (3.1) 4.56 E7 (1.0) 9.04 E2 . 4.46 E3
Trench 33L-4 3.91 B3 (20) 6.72 E4 (5.3) 5.90 E7 (1.3) 2.5 El 1.72 E3
Trench 33L-6 <2  E2 7.90 E3 (17) (7.18 E6 (2.5) <1 El 8.60 E2°
Trench 33L-8 1.49 E3 (33) 1.45 E3 (74) 1.32 86 (5.1) 2.2 gl 3.9 El
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Table 3

(Cont'd)

‘ Radionuclide and DOC Concentrations in Water Samples
From Maxey Flats, Kentucky, Disposal Site, Survey Study 1977

- Trench 36E

Sampling Gross Alphé Gross Beta Tritium Gross Gamma DOC
Location (pCi/g) (QC?/%) (pCi/%) (relative cpm) (mg/&).
.Trench 33L-9 1.77 E4 (9.1) 2.75 E4 (12.5) 2.55 E7 (1.3) 5:3 'El 4,11 E}
Trench 33L-10 <2  E2 6.76 E3 (18) 744 E5 (7.8) < Bl 4.3 Bl
Trench 33L-11 - <2 E2 3.18 E3 (30) ' 2.20 E7 (1.4) <l El 4.40 B2
Trench 33L-12  6.04 E2 (52) 1.12 E4 (13) 2.40 E7 (1.3) 4.72 E2 5.7 El
Trénch 33L-13 <2 E2 4.20 E3 (26) .5.65 E5 (8.9) <1 ﬁl - 2.7 >E1W
Trench 33Lf16 4.00 E2 (59) 6.70 ﬁQ'(4,8): 1.34‘E8 ‘<1)' <l El _1.62 E3
Trench 33L-17  1.86 E3 (30) 7.05 E3 (20) 1.40 E7 2.6) < El 3.24‘Ez
Trench 33L-18 6.39 ES5 (1.5) 1.61 éS,(ll) 5.01‘£7 (<1),’ 6.56 E2 5.82 E3
Trench 34-1 1.11 E4 (12) 1.77 E6 (142). 1.9! E6 (4.9) 6.71 E2 2.5‘ El
Trench 34-4 3.85 E3 (20) 2.75 ES (2.3) 9.93 E6 (2.2) 1.67 E3 2.5‘ Ei
Trench 35 3.47 E3. (20) 3.68 E4 (7.3) 2.39 B9 (<1) <1 El 8.10 E2
Trench 36W 5.68 E3 (15) 1.02 E4 (20) 5.31 E8 (<1) < El 1.08 E2
9.52 E3 (12) 2.82.E4 (10) 5.14 E7 (<1) 8.7 El 2.90 E2
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Table 3 (Cont'd)

Radionuclide and DOC Concentrations in Water Samples

From Maxey Flats, Kentucky, Disposal Site, Survey Study 1977

Sampling Gross Alpha Gross Beta Tritium Gross Gamma ﬁOC
Location (pCi/ Q) (pCi/R) (pCi/R) (relative cpm) (mg/ %)
Trench 37 8.20 E3 (14) 9.36 E4 (4.5) 9.82 E6 (2.2) ' 2.85 E2. | 2.98 E3
Trench 38 1.27 Es'(sz) 1.91 E4 (10) 3.33 E7 (1.2) 2.5 El 1.65 E2
Trench 39 <2  E2 4.06 E3 (24) 7.54 E5 (7.8) <1 El  1:7 El
Trench 40N 1.25 B4 (11) 3.40 E5 (2.2) 6.64 E8 (<1) 1.02 E3 4.43 E2
Trench 42 4.05 E2 (66) 3.01 E4 (7.5) 1.57 E7 (1.7) 3.4 El 3.32 E2
‘Trench 44N 8.80 E3 (14) 9.97 ES (1.3) 1.03 E3 (<1) 6.20 E3 '2.98 E3
Trench 44S 8.28 E2 (45) 2.00 E3 (48) 1.36 E7 (1.8) 2.1 El 5.6 ﬁl
Well SE <6 EO <3 El 1.80 E3 (4.0) <1 El 3.3, 3.1
Well 8E 6.3 EL (27) 2.13 Eé'(21) 1.41 E4 (18) <1 El 3.5, 5.3(0)
Well 12E 5.41 E1 (30) 1.77 B2 (24) 1.80‘E4 (15) <1 - El 6.0, 2.7D)
we11 13E <6  EO <3 El 6.12 E6 (<1) | <1 El ia, 13(P?
Well L4E <6 EO <3 Rl 2 .44 B4 (12) <1 El 2.2, 2.7(P

(a) Number in ( ) = % counting uncertainty;

1.650 for alpha and beta, 20 for tritium.

(b) DOC analyses performed by USGS labs on samples taken 3/2/77 and 4/26/77.



Table 4 -

Rang;s of Measurements of Water Sampleé from Maxey Fléts, Kentﬁcky,
Disposal Site, Survey Study 1977 :

Mgasurement - Range

PH . . » . ‘Z.é - 12,4
Specific conductance ) 4.0 E2 - 3.9 E4
(micromhos/cm at 25°C)

DOC (mg/1) - <1 EO - 5.8 E3
Gross alpha (pCi/l) R <1 E2.- 6.4 E5
Gross beta (pCi/l) 8.3 E2 - 5.7 E7
Gross gamma (relative cpm) ’ <1 El - 1.6 E4

Tritium (pCi/1) 2.5E5 - 7.4 E9
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Table 5

Field Measurements of Water Samples from Vicinity of Maxey Flats, Kentucky
Disposal Site, Survey Study 1977

Sampling Date . Temperature Specific Conduétange
L.ocation : Sampled pH . (°C) (micromhos/cm at 25 C)
1. Fox Creek below 6/15/77 7.0 22.5 L) . 2.10 EZ(C)
Rock Lick Creek
(Stream)
2. Rock Lick Creek at 6/15/77 6.7 24.5 -- 1.86 E2
' USGS gaging station ’ ' i )
(Stream)
3. Drip Springs Hollow 6/15/77 6.6 22.5 -- _ 1.83 E2 .
at Rock Lick Road
(Stream)
4. Drip Springs Hollow 6/15/77 5.6  25.0 -- 1.85 E2
at McRoberts House
(Stream)
" 5. McRoberts well in 6/15/77 4.9 19.0 -- 2.40 E2
Drip Springs Hollow ' .
(Dug well)
" 6. Skaggs Well - south 6/15/77 4.0 20.5 -- ‘ 3.45 E2
end of site ‘
(Dug well)
7. KDHR point 13 in 6/15/77 5.0 21.0 (10) @ . 4.28 E2
site main drainage ’
(Stream)
. 8. No-Name Hollow 6/15/77 5.6 23.0 -- 1.62 E2
at bridge : '
(Stream)
9. Rock Lick Creek 6/15/77 5.8 24.0 (10) - © 1.28 E2
above No-Name Hollow . :
(Stream)
10. Rock Lick Creek 6/15/77 6.1 26.5 (10) 1.33 E2 -
. below No-Name Hollow
(Stream)

(a) Number in ( ) is minutes between sampling and measurements.
(b) -- indicates no delay in measurements.

(c) E2 = x 102
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Table 6

Radionuclide and DOC Concentrations in Water Samples from Vicinity of
Maxey Flats, Kentucky, Disposal Site, Survey Study 1977

_OE_

. Sampling _ Gross Alpha Gross Beta ‘ Tritium Gross Gamma DOC
Location : (pCi/ ) (pCi/ Q) (pCi/p) (relativg cpm) _ (mg/g) -
. Fox Creek below <l El <4 El 8.55 E3 (17) (2) <1 El 2.9
~Rock Lick Creek :
Rock Lick Creek at <1 El <4 El 2.18 E4 (13) <1 El 4.3
-USGS gaging station ) ,
Drip Springs Hollow <1 El < El 2.40 E4 (12) <1 El 3.5
at Rock Lick Road '
. Drip Springs Hollow <l El . <b El ' 2.33 E4 (12) <l E1 | 1.8
" at McRoberts house ' o
McRoberts well in <1 El <4 El - 1.40 E4 (15) <1 El <1
Drip Springs Hollow
Skaggs Well - south <1 El 8.5 E1 (52) @ 1.56 B4 (14) <1 El 1.3
~end of site Co
'KDHR point 13 in <1 E1 - 1.25 E2°(39) 2.92 B4 (11) <l El <«
site main drainage »
No-Name Hollow <1 El 1.66 E2 (31) '3.83 E4 (10) <1 El o 3.3
at bridge . -
. Rock Lick Creek <1 El <4 El 1.99 E4 (13) <1 El © <«l.5
above No-Name
. Hollow
Rock Lick Creek <1l El <4 E1l 1.37 E4 (15) <l El <
below. No-Name '

Hollow

(a) Number in ( ) = % counting uncertainty, 1.650 for beta and 20 for tritium
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Appendix

Procedure'for Survey Study

1.0 EQUIPMENT AND SUPPLIES:

The equipment needed for sampling consists of items supplied
by BNL and USGS.

1.1 1Items Supplied by BNL

Poiyethylene bottles (500 ml)*

DOC bottles from USGS Central Labs, Denver, Colorado
(v 60 ml)

Glass bottles (1 liter)*

pH paper (range pH 1-2.5)

Plastic bags (water tight)

Masking tape

Insulated ice chest

Metal cans

Aluminum foil

Scotch tape

Hose clamps

- Plastic squeezé bottles

1.2 Ttems Supplied by USGS

Peristaltic Pump ~

Tygon tubing, laboratory grade R3603**, 5/8" x 3/8" and

3/8" x 1/4" sizes

. Bailer ' ‘
Nitric Acid (HNO3), reagent grade (Conc)
Pipette or graduated cylinder
Radiation sﬁrvey meter .

* All items cleaned at BNL. Do not make substitutions.

** Tygon tubing R3603 is available in various sizes compatable -
with the peristaltic pump available at the burial site. A
possible source is: Norton Plastics and Synthetics Division,
P.0. Box 350, Akron, Ohio 44309, Tel. (216) 633-3224,
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Items Supplied by USGS (Cont'd)

Protective clothing (disposable gloves, shoe covering,
etc.)

Marking pen _

pH meter and electrodes

Conductivity meter and cell

Thermometer

Ice

'Shipping crate -
"Absorbent material, e.g., vermiculite

In-line stainless..steel filter assembly with 3-way valve
47 mm, 0.45 micron silver membrane filters
Acetone

Distilled water
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2.0 COLLECTION PROCEDURE

All trenches and wélls from which water can be obtained

should be sampled. A radiochemical sample'and‘an organic sample .

will be collected from each sampling location.

2.1 Trench Sampling

1.

Prior to collecting a trench sample, purge with
trench water to clean the lines. NEW TYGON TUBING
SHOULD BE USED FOR. EACH TRENCH TO AVOID CROSS CON-
TAMINATING THE SAMPLES.

Rinse a one liter glass.bottle with some trench
water prior to collecting approximately one liter
of water sample. A hose clamp can be used to regu-
late the'flow rate.

Record the sample source and collection date on each
bottle used. Cover all written labels with trans-

parent tape to protect the label from water.
2.1.1 Radi0chemicallsample

l. Dispense 5 ml of reagent grade concentrated
nitric acid into a 500 ml polyethylene
bottle followed by 100 ml of trench water
(from 2.1 step 2), 30 ml of concentrated
nitric acid, and trench water (from 2.1
step 2) to approximately 400 ml (total
volume). Shake the contents of the'glass
bottle before pouring into the polyethy-
lene bottle.
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5.

1.

‘Shake the contents of the polyethylene

bottle and test the acidified sample
with pH paper supplied. If the color
is not red (pH < 1) add an additional

-5 ml of concentrated nitric acid, shake,

and test again.. A maximum of 100 ml of

nitric acid should be added.

Fill the polyethylene bottle to the neck

with trench water.

Do not cap the acidified sample bottle .

until all effervescence has ceased,

Record the total amount of nitric acid
to the sample on the bottle label. A

Orgénic Sampie

Prior to collecting the organic sample,
the in-line filtration assembly must be

caréfully cleaned by washing with deter-

gént and brﬁéh, rinsing with water,

rinsing with acetone (use a squeeze

" bottle), rinsing with water, and finally

rinsing -with distilled water.
IT IS IMPERATIVE THAT CAREFUL ATTENTION
BE GIVEN TO RINSING THE FILTER ASSEMBLY

- WITH SUFFICIENT WATER TO REMOVE ALL TRACES

OF_DETERGENT AND ACETONE.
Any residue will adversely affect the DOC

measurement.

Attach the stainless steel filter assembly

. containing a new silver membrane filter

by clamping a short peice of 3/8" x 1/4"
tygon tubing into the 5/8" x 3/8" tubing
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attached to the peristaltic pump and
connecting to the inlet port of the
filter. .

Set the three-way valve on the filter
assembly to bypass the silver membrane
filter and purge some trench water to

waste.

Set the three—Way~valve to allow flow
through the silver membrane filter and

filter some trench water to waste.

* Remove the cap of the DOC bottle and

carefully peel back the aluminum foil
cover. Place the cap and aluminum foil
cover on a piece of clean aluminum foil

to avoid contaminating the cover.

Place the discharge tube of the filter

‘assembly (3/8" x 1/4" tygon tubing) in

the bottom of the DOC bottle and filter

~trench water through the silver membrane

filter to the shoulder of the bottle.

Seal the bottle with the aluminum foil

cover and cap.

Secure the DOC bottle in a plastic bag
by folding the top of the bag several

times and bending over the tabs. Remove

as much air as possible before sealing

the bag.-

This sample must be kept on ice and in
the dark until it is analyzed for DOC at
BNL. ‘ '
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10. The temperature, pH, and conductivity of

the remainder of the sample in the glass

bottle are measured in the field. Tempera-

ture is to be measured immédiately after

collection.

11. Waste water from pumping the trenches
and wells should be collected in suitable
containers and disposed of in a manner

approved by site managers.

12. Discara the remainder of the trench
water, bottle, and tygon tubing as pre-

‘scribed by the site managers.

Water Well Sampling

1. Wells should be developed if possible, before sam-

 pling.

2. A béiler»is‘used to raise the water sample if the
water level is too low for a peristaltic pump. A
separafe bailer should be used for each well to
eliminate the possibility of cross contaminating

well samples.

3. The bailer should be bounced in the well to mix the
standing water and to obtain a water sample con-
taining bottom sediment.

4. Rinse a one liter glass bottle with some well water

prior to collecting approximately one liter of water

'sample.

5. Labels for well samples should indicate the kind of
~well casing, the kind of bailer used,'and the dura-

tion of .time water sat in the well before sampling.
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2.2.1 Radiochemical Sample

Shake the contents of the well sample in the
o6ne liter glass bottle and take an aliquot
for radiochemical sample as in 2.1.1 steps
1-5. ' '

2.2.2 Organic Sample

1. Allow the remaining well sample in the
one liter glass bottle to settle for

approximately 15 minutes.

2. Connect the in—line filter assembly to
a short length of tygon tubing and attach
to the peristaltic pump.

3. Filter the settled well water into a DOC
bottle as in 2.1.2 steps 1-12.

2.3 Stream Sampling

Stream_sampies should be cbllected and processed simi-

lar to well samples.
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3.0

'PACKAGING PROCEDURE

3.1 Radiochemical Sampie

1.

Seal the 500 ml polyethylene bottle containing
acidified sample in a plastic bag using the twist

ties supplied.

Place each bagged 500 ml plastic bottle»ihfo a
metal can and fill the void space with absorbent

material, such as vermlcullte, prior to seallng.

Each can must have a radioactivity label which in-
cludes sample identification and radiation level

at the surface of the can.

The sealed cans may be packed in any convenlent

shipping carton.

"The radioactivity at the surface of the shlpplng

carton must be less than 0.5 mr/hr, as requlred by

the Department of Transportatlon regulations.

No refrigeration is required for the acidified sam-
ples in the 500 ml plastic bottles. -

Organic Sample

1.

Place each bagged DOC bottle into a metal can and

fill the void space with ice prior to sealing.

‘Label each can as in 3.1 step 3.

The sealed cans must be stored in an insulated ice.
chest filled with ice to maintain ~ 4°C until they
arrive at BNL.

The ice chest may be packed in any convenient

shipping carton.
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