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A-1.1 INTRODUCTION

Geophysical well logging has been conducted in monitoring wells located within the
200 East and West Areas since 1954 and in the PUREX Plant Aggregate Area since at least
as early as 1958. Such logging can be used to map lithologic boundaries (Additon 1978;
Last et al. 1989; Brodeur and Koizumi 1989), soil moisture content (Lane 1990) and to
evaluate the location and extent of radionuclides in the subsurface due to waste disposal
activities (Fecht et al. 1977; Additon 1978; Brodeur 1983; Lane 1990). The geophysical
borehole logging techniques that have been used include density, neutron, temperature, and
gross gamma radiation logging. The most successful of these for mapping lithologic
boundaries and monitoring radionuclides in the subsurface has been the gross gamma
logging. The other techniques have been less successful because either they are not suitable
for use in cased holes or they do not measure radiation (Lane 1990).

Previous studies based on the gross gamma logs collected from wells monitoring
various waste management units in the 200 East and West Areas were conducted in 1964,
1969, 1977, 1978, 1986, and 1988. The tank farms located in the 200 East and West Areas
were not considered in these reports. Additon et al. (1978) reports that the 1964 study by
Raymond and McGhan discusses the disposition of radionuclides beneath most of the waste
management units active between 1945 and 1963. The 1969 study (Tillson and McGhan
1969) is reported by Additon et al. (1978) to be a discussion of the waste management units
where significant changes in the gamma logs were observed after 1963. The report by Fecht
et al. (1977) is a qualitative study of the distribution, redistribution, and decay of
radionuclides beneath approximately 100 waste management units in the 200 East and West
Areas. Fecht et al. (1977) included a summ 'y of the waste disposal history of each facility
evaluated and based their conclusions on approximately 300 selected gross gamma logs
collected between 1954 and 1976. Plots of the logs used were provided with the report.
Additon et al. (1978) provided a complete summary of the logging systems used and a
discussion of the limitations of using gross gamma logs to evaluate the distribution and
composition of radionuclides in the subsurface. The methodologies used to qualitatively
evaluate the gross gamma logs collected from wells monitoring the waste disposal facilities in
the 200 East and West Areas were also summarized. Plots of the gross gamma logs
collected from 154 monitoring wells outside 1e tank farms in the 200 East Area was
included in the report by Additon et al. (1978). Chamness (1986) and Brodeur (1988)
reviewed gross gamma logs available from selected wells in the 200 Areas and qualitatively
summarized any changes in the logs between 1976 and the dates of their reports.

Thirty-one active and inactive waste management units in the PUREX Plant
Aggregate Area, which are monitored by wells in which gross gamma logs are llected,
were evaluated in this study. These waste management units were grouped into eight
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distance gamma radiation may travel through geologic materials before being completely
attenuated and the vertical resolution of changes in activity by the logging systems used will
be discussed below.

The time required for the logging system to process a detected gamma photon, or
"dead time", is an important limitation in the measurement gamma activity (Brodeur and
Koizumi 1989; Arthur 1990). During this short span of time, no other photons will be
processed by the instrument. The "dead time" computed for the PNL system currently in use
is 17.8 microseconds (Arthur 1990). Based upon this value, the maximum count rate this
logging system is capable of is about 56,000 counts per second (ct/sec). If the activity is
above that level, the system will become "paralyzed" and read O ct/sec until it resets itself.
The maximum count rate of the TFSA&S system currently in use is about 100,000 ct/sec
with Probe No. 4 (Strong 1980). This suggests that the "dead time" of their logging system
is about 10 microseconds. There is no evidence that TFSA&S’s system will become
paralyzed if this activity level is exceeded.

The actual gamma activity on an interval may be computed by multiplying the "dead
time" corrected activity by a factor consistent with the amount of attenuation due to well
construction. The amount of attenuation of the gamma radiation experiences in penetrating
well casing is significant. A single string of casing reduces the count rate measured by the
scintillation probe by about 25%, groundwater in an uncased hole reduces the observed count
rate by 11%, and groundwater in a cased hole reduces the observed count rate by about 33%
(Brodeur and Koizumi 1989; Arthur 1990).

The relationship between the gamma activity observed with a scintillation probe and
the actual activity is linear over much of the system’s range. However, above some
threshold activity level, the relationship between the observed and actual activity becomes

. non-linear. At this point the tool is said to be saturated. The gross gamma logging system

currently in use by PNL becomes saturated around 14,500 ct/sec (Brodeur and Koizumi
1989; Arthur 1990), and that currently in use by TFSA&S with Probe No. 4 becomes
saturated around 70,000 ct/sec (Strong 1980).

Where the relationship between the observed and actual gamma activity is linear, and
complete details of well construction are available, the activity may be converted to standard
units related to decay rates or to concentrations of specific radionuclides (thorium or uranium
for example). Such conversions allow the direct comparison of data collected by different
logging systems and quantitative analyses of the concentrations of gamma emitters with
depth. To achieve this, it is necessary to calibrate the scintillation probes used with a model
bore hole containing intervals with known activities (Strong 1980; Brodeur and Koizumi
1989; Arthur 1990). The rigorous procedures and facilities necessary for calibrating
scintillation probes have not yet been completed.
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speed was reduced to 1.5 m/min (5 ft/min) 2.5 cm/sec (1 in./sec) and the time constant to 1
second. The expected vertical resolution and "depth lag" of these logs is 2.5 cm (1 in.).
The rate meter used by TFSA&S sums the pulses over the period of time required for the
probe to ascend through 0.3 m (1 ft) and averages the reading over time. This process does
not remove the statistical variations from the data so the data are less reproducible. Since no
time constant is used, no "lag" between the depth a change in gamma activity is encountered
and the depth where it is plotted is introduced. However, the vertical resolution of chas s
in activity on these logs is 0.3 m (1 ft), the distance over which the activity isav. _ L

A-1.3 TECHNICAL APPROACH

Scintillation probe profiles collected periodically from monitoring wells within the
PUREX Plant Aggregate Area have been used to qualitatively to assess the location and
extent of radionuclides in the subsurface, any evidence of vertical or lateral migration, and
the potential for radionuclides from waste disposal activities reaching the groundwater. _he
approach used here is similar to that of Fecht et al. (1977). Scintillation probe profiles
collected from wells monitoring a facility or group of facilities were compiled and analyzed
in an attempt to gain an understanding of the subsurface distribution of gamma emitters from
waste disposal activities. Each analysis is accompanied by a summary of the types and
sources of wastes handled, the service dates and the volume of wastes disposed of or stored
at a given facility. The conclusions reached in these evaluations should not be considered the
final word since they are based on a limited data set, which can only be used for qualitative

purposes.

The approach used here differs from 1at of Fecht et al. (1977) and other previous
evaluations in the manner in which the data were compiled and analyzed. The thirty-one
waste management units evaluated were grouped into eight geographic areas and evaluated as
a whole . .gure Al-1). ...e three tank farms for which summary evaluations were made
were accounted for three additional areas. Geological methods of analysis incorporating
cross sections and mapping of subsurface attributes such as the thickness of zones of elevated
gamma radiation and relevant lithologic horizons were used extensively. The advantages of
this approach are the clearer representation of potential subsurface conditions around the
waste disposal facilities, and identification of data deficiencies.

Fecht et al. (1977) attempted to "normalize” the scintillation probe profiles used in
their evaluations to a level consistent with the profiles collected in 1976. 7 is normalization

scheme involved scaling the profiles from each vintage using an average "peak to
background" ratio and bulk shifting the corrected curves to correspond to the 14,9 profiles.
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sections and regional mapping. Boundaries of zones of elevated gamma radiation were also
marked. Any mappable attributes that could be used to represent the location and extent of
the region of elevated gamma radiation were compiled into maps. The evaluation of the
scintillation probe profiles referenced these graphical representations to describe the location
and extent of any zones of elevated gamma radiation, and the behavior of this zone over
time, particularly in regards to vertical or lateral migration. Any evidence of gamma
emitters reaching the groundwater was also noted.

To represent the logs used in the cross sections in a clear, yet compact format and to
facilitate comparisons between different vintages of data, it was necessary to digitize the
origini logs and to redisplay them on a semi-logarithmic scale. Depth in feet from the top
of casing was represented on the linear scale, and activity in ct/sec on the logarithmic scale.
The logs used in these evaluations which were collected before 1976, and some of the 1976
vintage logs had been previously digitized by PNL, who provided text files of the
information. Unfortunately, it was not realized until late in tI evaluations that the 1970
vintage and earlier logs had been plotted on a scale of counts per minute (ct/min). The
reader should be aware that these logs are not plotted in ct/sec, but in ct/min. The apparent
wide difference between these earlier logs and those collected in 1976 and later is due to an
error in scaling. Logs plotted on a scale of ct/min were denoted on the legend for each plot
of scintillation probe profiles. The cross sections are not scaled horizontally.

Features that were mapped in the evaluations for the PUREX Plant Aggregate Area
include the thickness of the interval of elevated gamma radiation, the top of the elevated
gamma radiation and the top of any correlatable lithologic horizon, which is useful in
explaining the distribution of radionuclides in the subsurface. The most commonly used map
was the thickness of the interval of elevated gamma radiation. Although such maps do 1
give any indication of gamma activity, they do provide a reasonable representation of the
potential extent of gamma emitters. Use of activity data was avoided since the data are not
suitable to be used in such a quantitative fashion.

A-1.4 EVALUATION OF WASTE MANAGEMENT UNIT AREAS

A-1.4.1 216-A-1 AND 216-A-7 CRIBS

Descriptio- ~“**"--‘e: The 216-A-1 Crib received depleted uranium waste from the 202-A
Building cold start-up run. The 216-A-7 Crib received the catch tank overflow waste, t
sump waste, and the pump pit drainage from the 241-A-152 Diversion Box. Also, the 216-
A-7 Crib received organic waste from the 202-A Building.
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upper interval of contamination appears to coincide with an erosional surface found in the
stratigraphic column of Well E26-6 (Figure Al-2).

There is no evidence of vertical or lateral migration of contaminants. However, since
the top of the fine-sandy facies of the Hanford formation dips (Lindsey et al. 1990), it is
unlikely that any lateral migration would be detected. Radiation levels have declined to near
background levels beneath the 216-A-1 Crib, but remain significant beneath the 216-A
Crib.

A-1.4.2 216-A-2, 4, -21, -26, -27, -31 AN ' -36 CRIBS

Description of Waste:

216-A-2 Crib: Low salt, neutral/basic organic mixed waste, including normal paraffin
hydrocarbons and tributyl phosphate from the 202-A Building.

216-A-4 Crib: Mixed laboratory cell drainage from the 202-A Building and 291-A-1 Stack
drainage waste.

216-A-21 Crib: Low salt, neutral/basic mixed waste, including sump waste from the 293-A
Building, laboratory cell drainage from the 202-A Building and 291-A-1 Stack drainage.

216-A-26 French Drain: Low-level floor drainage waste from the 291-A Fan Control House.
216-A-26A French Drain: Mixed floor drainage waste from the 219-A Fan Control House.

216-A-27 Crib: Mixed sump waste from the 293-A Building, laboratory cell drainage from
the 202-A Building and 291-A-1 Stack drainage.

216-A-31 Crib: Neutral organic mixed waste from the 202-A Building.
216-A-36A Crib: Mixed ammonia scrubber waste from the 202-A Building.
216-A-36B Crib: Mixed ammonia scrubber waste from the 202-A Building.
Service Dates:

216-A-2 Crib: January 1956 to January 1963.

216-A-4 Crib: December 1955 to December 1958.
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monitored by these wells. The 216-A-21 Crib is monitored by Well E24-12. The 216-A-27
Crib is monitored by the E17-2 and -3 wells. Well E24-9 monitors the 216-A-31 Crib. The
216-A-36A Crib is monitore by Wells E17-4 (01-36-01), -9, and -10. The 216-A-36B Crib
is monitored by Wells E17-5, -6, -7 (01-36-07), -11 (01-36-11), and -51 (( -36-06) (Fe: tet
al. 1977; Welty and Vermeulen 1989).

All of the monitoring wells in the area of the 216-A-2, -4, -21, -26, -27, -31, and -36
Cribs have been logged by PNL. Currently, Wells E17-4 (01-36-01), -7 (01-36-07), -11
(01-36-11), and -51 (01-36-06) are also logged on a semi-annual basis by TFSA&S (Welty
and Vermeulen 1989). Details of the monitoring wells and the logs used in this eva mn
are given in Table A1-3.

Scintillation probe profiles from the wells monitoring the 216-A-2, -4, -21, -26, -27,
-31, and -36 Cribs have been evaluated in the past by Fecht et al. (1977), Chamness (1986)
and Brodeur (1988).

Fecht et al. (1977) evaluated gross gamma logs from well monitoring the 216-A-2,
-4, -21, -27, -31, -36A, and -36B Cribs and concluded that there was no evidence of
significant vertical migration of gamma emitters beneath these waste management units after
waste disposal activities ceased and that radionuclides from these units had not reached
water table. Fecht et al. (1977) concluded that radionuclides disposed of in the 216-A-36B
Crib had not reached the southern end of the crib. This conclusion was based on the
scintillation probe profiles collected from Well E17-6, which according to the Westinghouse
Hanford GIS listing of well statistics and Welty and Vermeullen (1989), is located
approximately 90 m (300 ft) south of the location used by Fecht et al. (1977). Some I ‘'ral
migration of radionuclides was also noted under the 216-A-36B Crib.

Chamness (1986) noted that radiation levels beneath the 216-A-27 and 216-A-36A
cribs was declining slowly based on logs collected in 1986.

Brodeur (1988) evaluated cribs 216-A-2, -4, -27, -31, -36A, and -36B. Brodeur
(1988) noted significant levels of activity beneath cribs 216-A-2, -4, -27, -36A, and -36B,
and that radionuclides probably had reached ie groundwater between cribs 216-A-36A an
216-A-27. Brodeur (1988) used a log from Well E24-65 in the evaluation of 216-A-2 Crib.
According to the Westinghouse Hanford GIS listing of well statistics, this well is located
within the 241-A Tank Farm, a considerable distance northwest of the 216-A-2 Crib.

This evaluation concurs with Brodeur (1988) in regards to gamma emitters reaching
the water table between the 216-A-27 and 216-A-36A Cribs. Fecht et al. (1977) had

concluded that gamma emitters had not reached the water table in this area. This evaluation
does not concur with Fecht et al. (1977) in rc —rds to the distribution of radionuclides in the
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Crib. However, no gamma emitters are detected within the Ringold Formation in these
areas.

There is evidence that the distribution of radionuclides below cribs 216-A-27, -36A,
and -36B was controlled by lithologic facies changes within the Hanford sand. The
scintillation probe profiles from the wells monitoring cribs 216-A-27, -36A, and -36B
indicate that gamma emitters are confined to two distinct horizons within the Hanford sand
beneath crib 216-A-36B and the western end of crib 216-A-27 (Figures A1-3, Al1-4, and
A1-5). “This is manifested by two well developed peaks separated by a thin interval 2.1 to
4.6 m thick or 7 to 15 ft of near background readings found at a depth of 19.8 to 21.3
meters or 65 to 70 feet. In the past, gamma levels were much higher within this thin
interval, but the character of the logs has remained consistent. This "notch" can |
explained by postulating a thin, discontinuous lense of coarse grained material within the
Hanford sand. Such a lense could act as a "leaky" barrier to the movement of wastes in the
subsurface (Additon et al. 1978). Vertical movement would be inhibited because capillary
attraction would prevent movement from less permeable to more permeable sediments.  he
scintillation profiles from Wells E17-2, -5, -7, -9, -11, and -51 (Figures A1-3, Al-4 and
Al-5) indicate that this postulated lense is a synform whose axis is located between Wells
E17-5 and -51 and plunges toward the northwest. This is consistent with deposition at the
bottom of a river channel in an alluvial environment and the regional mapping of Lindsey et
al. (1992). The profiles from Wells E17-3 and E17-4 do not have this "notched" character
and the depth to the top of the elevated gamma activity is considerably deeper (Figures 2
an Al-4). This suggests that the postulated lense is absent in that area so radionuclides
could penetrate to a greater depth. The edge of this postulated lense corresponds to
increased gamma radiation levels in the Ringold Formation (Figure A1-3 and A1-4).

The wells monitoring cribs 216-A-21 and 216-A-31 do not appear to be optimally
placed. The regional mapping of Lindsey et al. (1992) and the distribution of radionuclides
beneath cribs 216-A-27, -36A, and -36B (F' ire A1-6) suggest that potential contaminants
may be found northwest of these cribs.

There is no evidence of lateral or vertical migration of radionuclides after their
emplacement beneath cribs 216-A-2, -4, -27, -36A, and -36B. The only changes in the
scintillation probe profiles from the wells monitoring these structures over time has been a
thinning of the peaks due to radionuclide decay.

Scintillation profiles from all the wells reaching the water table indicate that although
elevated gamma radiation was detected in the groundwater under cribs 216-A-21, -27, -31,

-36A, and -36B prior to the 1976 logging campaign (Fecht et al. 1977), lev. : are currently
at or near background levels.
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A-1.4.4 216-A-6 CRIB

Description ~ *Waste: Steam condensate, equipment disposal tunnel floor drainage, water
filled door drainage and the slug storage basin overflow waste from the 202-A Building.

Service Dates: 1955 to 1961, 1966 to 1970.
Waste Volume: 3,400,000,000 L (898,000,000 gal).
T-alr~*-- -f Scintillation Probe Profiles:

Wells E25-3 and -53 monitor the 216-A-6 Crib. Details of these wells and the
scintillation probe profiles used in this evaluation are given in Table A-1.5.

The scintillation probe profiles for Wells E25-3 and -53 have been evaluated by Fecht
et al. (1977), Chamness (1986) and Brodeur (1988). Fecht et al. (1977) observed elevated
levels of gamma radiation at the surface and between 6.1 to 12.2 m (20 to 40 ft) below the
surface. Chamness (1986) noted that the 1986 profile for Well E25-53 did not differ from
previous logs. Brodeur (1988) found no change in the character of the 1987 profiles from
earlier profiles for both Wells E25-3 and -53. Brodeur (1988) also observed elevated activity
at a depth of 10.7 m (35 ft). This evaluation is consistent with these previous reports.

A cross section was constructed from the compiled scintillation probe profiles from
Wells E25-3 and 53 (Figure A1-9). The profiles were roughly correlated with the
stratigraphy from Wells E24-5 and E17-4 (Lindsey et al. 1992), located approximately
670 m (2,200 ft) northeast and southeast of the 216-A-6 Crib, respectively.

Elevated gamma radiation was detected at a depth between 6.1 to 12.2 m (20 to 40 ft)
in Well E25-3. Slightly elevated radiation levels are also detected in Well E25-53 between
6.1 to 12.2 m (20 to 40 ft). The top of the elevated activity is correlated with the top of the
Hanford sand in this area (Lindsey et al. 1992). The distribution of the elevated gamma
radiation levels is consistent with the northwesterly regional dip of the top of the Hanford
sand (Lindsey et al. 1992).

There is no evidence of vertical migration of radionuclides from the 216-A-6 Crib.
The data are inadequ: : to assess the lateral extent of contaminants in the subsurface down
dip from the 216-A-6 Crib.
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Waste Volume:

216-A-8 Crib: 1,150,000,000 L (304,000,000 gal).
216-A-18 Trench: 488,000 L (129,000 gal).

216-A-19 Trench: 1,100,000 L (291,000 gal).
216-A-20 Trench: 96,000 L (25,000 gal).

216-A-24 Crib: 820,000,000 L (217,000,000 gal).
216-A-29 Ditch: 10,400,000,000.

216-A-34 Ditch: No information available.

216-A-524 Control Structure: No information available.
Ev i f Scintillation Probe Profiles:

The 216-A-8 and 216-A-24 Cribs, 216-A-18, -19, and -20 Trenches, 216-A-29 and
216-A-34 Ditches, and the 216-A-524 Control Structure are all located within the 200-PO-5
Operable Unit, east of the 241-A and 241-AX Tank Farms. The 216-A-8 Crib is monitored
by Wells E25-4 (01-08-08), -5 (01-08-09), -6 (01-08-07), -7 (01-08-10), -8 (01-08-03), -9,
and -14. The 216-A-18, -19, and -20 Tren: s and the 216-A-34 Ditch are monitored by
Well E25-10. The 216-A-24 Crib is monitored by Wells E26-2, -3, -4, -5, -7, -53, and -54.
The 216-A-29 Ditch is monitored by Wells E25-28 and -169. No monitoring wells are
located near the 216-A-524 Control Structure. All of these monitoring wells have been
logged by PNL. Wells E25-4 (01-08-08), -5 (01-08-09), -6 (01-08-07), -7 (01-08-10), and -8
(01-08-03) are currently logged by TFSA&S on a semi-annual basis (Welty and Vermeulen

389). Details of the 10nitoring wells are given in Table A1-6.

The 216-A-8 Crib has been evaluated by Fecht et al. (1977). They concluded that no
measurable migration of radionuclides has occurred beneath this crib and that breakthrough

to the groundwater has not occurred. The conclusions of this evaluation differ from those of
Fecht et al. (1977) on both points.

The 216-A-24 Crib has been evaluate by Fecht et al. (1977), Chamness (1986) and
Brodeur (1988). Fecht et al. (1977) concluded that measurable downward migration of

contaminants occurred beneath the 216-A-24 Crib during waste disposal activities. They also
concluded that gamma emitters have reached the water table under the western end of the
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Scintillation probe profiles from the wells monitoring the 216-A-45 Crib have not
been previously evaluated.

Scintillation probe profiles from Wells E25-53 and E25-54 were compiled into a cross
scetion and roughly correlated with a stratigraphic column for Well E25-12 (Lindsey et al.
1992) (Figure A1-17). Since the scintillation probe profile for E25-12 was collected before
wastes were placed in the 216-A-45 Crib, it represents background conditions in the
subsurface. Subtle changes in the profile for Well E25-12 correspond to the top of the
Hanford sand, the top of the Hanford lower gravel and the top of the Ringold Formation
(Figure A1-17). Internal facies changes of these lithologic units are not expressed on the
gamma logs.

Elevated gamma radiation (2 to 3 times background levels) is evident in Wells E25-53
and E25-54 from a depth of about 12.2 m (40 ft) to the bottom of the wells (Figure A1-17).
The top of the elevated radiation corresponds to the base of the crib and to the top of the
Hanford sand. A secondary peak appears to be developing at a depth of about 32 m (105 ft)
in Well E25-53. This can be correlated with the top of a silty interval within the Hanford
sand.

The vertical extent of elevated gamma radiation beneath cannot be determined from
these data since Wells E25-53 and E25-54 do not penetrate the region of elevated activity and
no current scintillation probe profiles are available for Wells E25-12 and E25-13. However,
assuming that background conditions existed in the subsurface before waste disposal activities
commenced, the current interval of elevated radiation detected in wells E25-53 and E25-54 is
good evidence of vertical migration of radionuclides.

Although the lateral extent of contaminants in the 216-A-45 Crib area cannot be
determined from these data, the potential for lateral migration can be assessed. Such
migration is likely to be controlled by the dip direction of the top of the Hanford sand and
the silty interval within the Hanford sand. The top of the Hanford sand is dipping to the
northeast according to the regional mapping of Lindsey et al. (1992). Since the top of the
Hanford Sand is an erosional surface, the dip direction of the silty interval within the
Hanford sand cannot be determined from the mapped data.
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A-1.4.9 241-A TANK FARM A™"A

Description of Waste

101-A ..nk: Mixed wastes including B Plant and PUREX high-level waste, PUREX organic
and carbonate wash waste, double-shell slurry feed, and complexed and noncomplexed waste.
Potential flammable gases (hydrogen).

102-A Tank: Mixe wastes includii B Plant and PUREX high-level waste, PUREX
carbonate wash waste, PUREX sludge supernatant, double-shell slurry feed, evaporator
waste, and complexed and noncomplexed waste.

103-A Tank: Mixed wastes including B Plant and PUREX high-level w: e, I REX organic
and carbonate wa: waste, JREX sludge supernatant, double-shell slurry feed, evaporator
waste, waste fractionization ion exchange waste and complexed and noncor | exed waste.

104-A Tank: Mixed noncomplexed wastes including B Plant and PUREX high-level waste,
PUREX organic and carbc te wash waste, and PUREX sludge superna t. High heat
waste.

105-A Tank: Mixed noncomplexed wastes including PUREX high-level waste and PUREX
inorganic wash waste. Hij; heat waste.

106-A Tank: Mixed wastes including concentrated phosphate waste, PUREX organic,
inorganic and carbonate wash waste, B Plant and PUREX high-level waste, and complexed
concentrate.

Service Dates:

101-A Tank: 1/2 '56to 1 "21/80.
Partially Isolated 12/15/82.

102-A Tank: 3/22/56 to 11/21/80.
Interim Isolated 12/15/82.
Interim Stabilized

103-A Tank: 5/17/56 to 8/14/80.
Partially Isolated 12/15/82.

Assumed Leaker 1987.
Interim Stabilized 8/88.
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1 104-A Tank: 6/30/58 to 4/75.
2 Confirmed Leaker 1975.
3 Interim Stabilized 9/78.
Interim Isolated 12/15/82.
5 Stabilized (1984).
6
7 105-A wnk: 1962 to 11/71.
8 Confirmed Leaker 1963.
9 Interim Stabilized 7/79.
10 Stabilized 1984.
) Interim Isolated 10/3/85.
12
13 106-A Tank: 1957 to 1980.
e 14 Interim Stabilized 8/82.
15 Interim Isolated 12/25/82.
16 Stabilized 1984.
— 17
18 Waste Volume;
-9
~ 20 101-A Tank: 953,000 gal Total Waste Volume.
21 950,000 gal Salt cake.
22 3,000 gal Sludge.
23 (413,000 gal Drainable Interstitial Li 1id).
~ 24
25 102-A Tank: 41,000 gal Total Waste Volur :.
- 26 22,000 gal Salt cake.
~ 27 15,000 gal Sludge.
28 4,000 gal Supernatant.
o 29 (6,000 g Drainable Interstitial Liquid).
30
31 103-A Tank: 370,000 gal Total Waste Volume.
32 366,000 gal Sludge.
33 4,000 gal Supernatant.
34 (17,000 gal Drainable Interstitial iquid).
35 5,500 gal Estimated Leaked Volume.
36
37 104-A Tank: 28,000 gal Total Waste Volume.
38 28,000 gal Sludge.
39 2,500 gal Estimated Leaked Volume.
40
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Estimated Volume of Leaked Waste: 3,000 gal.

103-AX Tank: 112,000 gal Total Waste Volume.
2,000 gal Sludge.
110,000 gal Salt cake.
36,000 gal Drainable Interstitial Liquid.

104-AX Tank: 7,000 gal Total Waste Volume.
7,000 gal Sludge.

Estimated Volume of Leaked Waste: N/A

T--a ~**yn _of Scintillation Probe Profiles

The 241-AX Tank Farm is located within the 200-PO-3 Operable Unit, northeast of
the PUREX Chemical Separation Facility. Each of the 4 single-shell tanks in the 241-AX
Tank Farm has a capacity of 1,000,000 gal. These tanks have been removed from service
and the ventilation system isolated from other tank farms. The 241-101-AX Single-Shell
Tank is monitored by 8 drywells, the 241-102-AX Single-Shell Tank by 11 drywells, the
241-103-AX Single-Shell Tank by 6 drywells, and the 241-104-AX Single-Shell Tank by 7
drywells. These wells are periodically logged by TFSA&S. Details of the wells monitoring
the 241-AX Tank Farm tanks are given in Table Al-11.

Several of the wells monitoring the 241-AX Tank Farm tanks were compiled into four
cross sections and correlated with the lithologic cross sections in Price (1976) (Figures
A-1.23, 24, and 25). Subtle changes in the logs often correspond to changes in the grain
size distribution of the sediments. There is a discrepancy between the location for Well E25-
121 (11-04-07) on the as-built drawing (Drawing # H-2-36935, Rev. 4, Welty 1988) and that
of Price (1976), so that well was not used in any of the cross sections. The top of casing for
each well in the 241-AX Tank Farm was scaled from the cross sections of Price (1976).

The stratigraphy of the 241-AX Tank Farm area can be divided into 3 units. The
shallowest of this is the poorly sorted fill which envelops the tanks and consists of slightly
pebbly, slightly silty coarse to fine sand (Price, 1976). At the base of the fill and the tanks,
a pebbly facies of the Hanford sand is present. This pebbly facies is made up of
discontinuous lenses of pebbly material with varying amounts of silt and grain distributions
of sand. The top of the pebbly facies is at an elevation of about 190 m (625 ft) and its base
dips in a westerly direction from an elevation of about 182 m (600 ft) to about 175 m (575
ft) (Price 1976). A relatively homogeneous sandy facies of the Hanford sand is found. This

WHC(PUREX-4)/9-24-92/03386A

A1-33



OO0 W A Wk »—

DOE/RL-92-04
Draft B

sandy facies consists of slightly silty, very coarse to medium sand w 1 occasional lenses of
relatively sandy or silty material (Price 1976).

Presently, there are eight areas of potential contamination by anthropogenic
radionuclides within the 241-AX Tank Fa  (Figure A1-26). In two of these areas, elevated
g Lactivity can be correlated between three or four adjacent wells. The remaining
occurrences of elevated gamma radiation are isolated areas near single wells. In all of these
areas, the imma emitters detected are confined to the fill material. Activity is mainly found
at or near the surface and declines to background levels with increasing depth. There is no
evidence of elevated gamma radiation within the Hanford sand.

A-1.4.11 241-C Tank Farm

Description of We~*~
101-C Ta : Bismuth phosphate, tributyl phosphate and PUREX coating mixed wastes.

102-C Tank: Bismuth phosphate, tributyl phosphate, PUREX coating, Thoria high-level and
PUREX organic wash mixed wastes.

103-C Tz = Tributyl phosphate, Purex coating, organic wash, PUREX igh- and low-level,
PUREX sludge supernatant, B-Plant waste fractionization, B-Plant high-level,
laboratory, decontamination, REDOX ion exchange and high-level, noncomplexed, N
Reactor, PNL and evaporator bottom mixed wastes.

104-C Tank: Bismuth phosphate, PUREX coating, organic wash, tributyl phosphate,
P EX high- and low-level, B-Plant high-level, decontamination, REDOX high-
level, waste fractionization ion exchange, N Reactor, PNL, evaporator bottoms,
Thoria high- and low-level and complexed mixed wastes.

105-C Tank: Tributyl phosphate , PUREX coating and sludge supernatant, bismuth
pl sphate st-cycle, PUREX high-level, B-Plant waste fractionization, REDOX
high-level and supernatant, noncomplexed, metal and cesium feet mixed wastes.

106-C T. = PUREX coating and high-level, waste fractionization ion exchange, tributyl
p sphate and PUF X sludge supernatant mixed wastes.

107-C Tank: :ibutyl phosphate, PUREX coating, bismuth phosphate first-cycle, Hot
Semiworks, anford laboratory operations, decontamination, waste fractionization ion
exchange, N Reactor, PNL and evaporator bottom mixed wastes.
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108-C Tank: Tributyl phosphate, PUREX coating, bismuth phosphate first-cycle, Hot
Semiworks, organic wash, laboratory, decontamination, REDOX high-level, was
fractionization ion exchange, N Reactor and PNL mixed wastes.

109-C Tank: Bismuth phosphate, tributyl phosphate, PUREX coating, Hot Semiworks,
evaporator bottom and ion exchange mixed wastes.

110-C Tank: Bismuth phosphate, tributyl phosphate, organic wash, coating, REDOX ic
exchange and evaporator bottom ixed wastes.

111-C Tank: Tributyl phosphate, PUREX coating and organic wash, bismuth phosphate
first-cycle, Hot Semiworks, evaporator bottom and ion exchange mixed wastes.

112-C Tank: Tributyl phosphate, PUREX coating, Hot Semiworks and ion exchange mixed
wastes.

201-C Tank: Bismuth phosphate and strontium Semiworks mixed wastes.
202-C Tank: Bismuth phosphate, strontium Semiworks and ion exchange mixed wastes.
203-C Tank: PUREX high-level mixed waste.
204-C Tank: PUREX high-level mixed waste.
Service Dates:
101-C Tank: 3/46 to 12/69.

Questionable Integrity 1970.

Primary Stabilization 3/78.

Confirmed Leaker 1/80.

Interim Isolated 12/82.

Interim Stabilized 11/83.

102-C Tank: 5/46 to 1976.
Partially Isolated 12/82.

103-C Tank: 8/46 to
Partially Isolated 12/82.
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202-C Tank: 1953 to 1977.
Interim Stabilized 8/81.
Interim Isolated 12/82.
Assumed Leaker

203-C Tank: 1953 to 1977.
Interim Stabilized 3/82.
Interim Isolated 12/82.
Confirmed Leaker 8/84.

204-C Tank: 1953 to 1977.
Primary Stabilization 12/78.
Interim Stabilization 9/82.
Interim Isolated 12/82.
Assumed Leaker

Waste Volume:

101-C Tank: 333,000 L (88,000 gal) Total Waste Volume.
333,000 L (88,000 gal) Sludge.
11,000 L (3,000 gal) Drainable Interstitial Liquid.

102-C Tank: 1,616,000 L (427,000 gal) Total Waste Volume.
1,605,000 L (424,000 gal) Sludge.
11,000 L (3,000 gal) Supernatant.
170,000 L (45,000 gal) Drainable Interstitial Liquid.

103-C Tank: 738,000 L (195,000 gal) Total Waste Volume.
235,000 L (62,000 gal) Sludge.
503,000 L (133,000 gal) Supernatant.

104-C Tank: 1,117,000 L (295,000 gal) Total Waste Volume.
1,117,000 L (295,000 gal) Sludge.
42,000 L (11,000 gal) Drainable Interstitial Liquid.
105-C Tank: 568,000 L (150,000 gal) Total Waste Volume.

568,000 L (150,000 gal) Sludge.
42,000 L (11,000 gal) Drainable Interstitial Liquid.
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1 106-C Tank: 867,000 L (229,000 gal) Tc“~* Waste Volume.
2 746,000 L (197,000 gal) Sludge.
3 121,000 L (32,000 gal) Supernatant.
4 61,000 L (16,000 gal) Drainable Interstitial Liquid.
5

6 107-C Tank: 1,276,000 L (337,000 gal) Total Waste Volume.
7 76,000 L (337,000 gal) Sludge.

8 129,000 L (34,000 gal) Drainable Interstitial Liquid.
5 ’

10  108-C Tank: 250,000 L (66,000 gal) Total Waste Volume.
11 250,000 L (66,000 gal) Sludge.

12

13 109-CT <« 250 )L (66,000 gal) Total Waste Volume.
13> 235,000 © (62,000 gal) S _e.

15~ 15,000 L (4,000 gi Supernatant.

16

17" 110-CT k: 761,000 L (201,000 gal) Total Waste Volume.
18- 742,000 L (196,000 g:  Sludge.
% 19,000 L (5,000 gal) Supernatant.

0 61,000 L (16,000 gal) Drainable Interstitial Liquid.
2r
22, 111-C Tank: 216,000 L (57,000 gal) Total Waste Volume.
23 Z 3,000 L (57,000 gal) Sludge.
24!
25 112-C Tank: 394,000 L (104,000 gal) Total Waste Volume.
26 3 1,000 L (104,000 gal) Sludge.
A4 121,000 L (32,000 gal) Drainable Interstitial Liquid.
5
2 201-C Tank: 7,600 L (2,000 gal) Total Waste Volume.
30 7,600 L (2,000 gal) Sludge.
31
32  202-C Tank: 3,800 L (1,0 gal) Total Waste Volume.
33 3,800 L (1,000 gal) Sludge.
34
35  203-C Tank: 19,000 L (5,000 gal) Total Waste Volume.
36 1 000 L (5,000 gal) Sludge.
37
38  204-C Tank: 11,000 L (3,000 gal) Total Waste Volume.
39 11,000 L (3,000 gal) Sludge.
40
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Figure A1-5. 216-2, 4, -21, -26, -27, -31, and -36 Waste Management Units:

Additional Scintillation Probe Profiles.
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Table A1-2. Details of Wells and Logs Used in Evaluation of 216-A-1
and -7 Waste Management Units.

22076  *

4/25/68

5/14/63

 5/14/58
E25-54 41205 47169 v 674 L naABQ iiesel Sov 6f23IBE it
- R A C eamrre e

—— —

* Digitized Logs
Source: Wastinghouse GIS Listing of Well Statistics.
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Table Al1-3. Details of Wells and Logs Used in Evaluation of 216-A-2,
-4, -21, -26, -27, -31, and -36 Waste Management Units.

E17-3

E17-4

117-5

:17-6

E17-7

E17-9

E17-10

E17-11
E17-51

E24-9

E24-12

E24-53

E24-54

Well # Northina
[Ei7-2  3906- T 48747

38999

38140

38711

3%027

38924
38540
39295

39219
39515

35542

Westing

48480

48560

48499

48599

48538

48650

48509
48510
48292

48203
48245

48130

T()_C_-
[ 0‘757

71547

717.05

718.69
720.1

719.19

717.64

714.74

717.83
715.48

716.28
2T

AL

TD

379

499

377.

321

150

150

366

?19 e

87

31,310_;00

© 298-398

Perforations

298-335

300-460

300-385

310-320

310-320

Logs Used

2/19/76
4/29/70

7/14/87
4/28/76
4/29/70
77265
4/2/79
4/28/76
4/29/70
4/18/68
8/18/86
4/28/76
4/29770
8/19/88
8/29/82
. 9/18/88
9/29/82
9/16/87
2/19/76
4/29/70
§/21/63

. -#4J28176

- &129/T0
8/24/82
4/28/76
5/21/63

- 816/87

. RI21R]

* Digitized Logs

Sources: Westinghouse GIS Listing of Wel! Statistics, Welty & Ve
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Table A1-5. Details of Wells and Logs Used in Evaluation of 216-A-6
Waste Management Unit.

Well # Northing  waeting TON TD  Perforati~ns _Logs Used |

'-Ezs:- ----- : -rvvou wa.IJ wg 270‘3" 7] ISB:
2/20776 ¢
4/25/68
5/13/63
5/14/59
4/28/58 *
E25-53 39795 47000 89052 148 = . --= anzer o
: S R b _EIEre B
* Digitized Logs

Source: Westinghouse GIS Listing of Well Statistics.
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Table A1-6. Details of Wells and Logs Used in Evaluation of 216-A-8,

-18, -19, -20, -24, -29, -34, and -524 Waste Management Units.

E25-6
01-08-07

E25-7
01-08-10

E25-8
01-08-03

E25-9

E25-10

E25-14

£25-28
E25-169

Northir~

41615

‘41667 .

41598°

41709

41682

41779

42000
41600

41424
41675

*Digitized Logs
°Discrepency between GIS listing and Welty & Vermeulen (1989)
*TOC inconsistent with nearby wells.

Waesting TOC

46739 $59.39 vo-oB1

_____________ ez

46619°  658.31

46416 657.15 235-290
45187 658.31 244-284
45860 654.86 233-288
46900 655.84 226-291
46650 680" -
45541 6 U —--
45550 —- —

Sources: Westinghouse GIS Listing of Well Statistics and Welty & Vermeulen (1989).

AlT-6a

Perforanons I;g!s 158

291 oo

4/25/68
514163
6/1/59
2/15/58
23/90
4/30/76
5/14/63
6/1/59
2/19/58
12/3/76
9/29182
2/20/76
4/25/68

. 5/14/63

8/1/59
2/19/58
12/3/76
12/12/58

J4/87
8/30/82
4/30/76
2/9/67
4/15/88
9/30/82
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Table A1-6. Details of Wells and Logs Used in Evaluation of 216-A-8,
-18, -19, -20, -24, -29, -34, and -524 Waste Management Units.

eli#

[

Northing

E26-2

126-3

E26-4

-5

E26-7

E26-53
E26-54

42400

42324

42245

42172

42285

42325
42355

46449

Easting ___ TOC TDO  Pe.....dons Luye J

45664 635.3 260 220-265 8o,
4/30/76
5/14/63
6/3/59
12/12/58
4 58
222-272 a8l

84118

46842 - 651.07 . @80 . 237-290 . . 81287

46650 647 21 -—- 6/20/84

2/9/67
46605 650.33 - --- ‘&/21784
46440 — ~—— .- 6/21/84

:'."'..

*Digitized Logs

Sources: Westinghouse GIS Listing of Well Statistics and Welty & Vermeul  '1989).
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Table A1-7. Detai of Wells and Logs Used in E " 1ation of 216-A-9
and -40 Waste Management Units.

iwell# Marthing Westing TUL TD  renuiations Logs Used
—- v w017 48370 T 698.33 ... 277-331 422/
219776 *
4/17/68
5/20/63
5/12/59
agme e
I ATV I
o B/20/63
i Besss :..Iz-:v;:
[ 35 L
4/26/76
§/13/59
124-63 #1336 - 48644 - 69597 B0 kel o TQTR3MBE

E24-4 41182 48483 . 69669

£24-5 41275 48727 69661

3

5273 4 0 48500 68327 340 265-348 5/curos
5/12/59

- o‘vdgi

Digitized Logs )
Sources: Westinghouse GIS Listing of Well Statistics, Fecht et al. (1977) and Welty & Vermeulen (1989

AlT-7
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Table A1-9. Details of Wells and Logs Used in Evaluation of 216-A-45

Waste Management Unit.

Well# Northing Westing TOC Tr»  Perforations Logs used |

A7-12 38200 w0 .. T G T - T amms

17-13 38353 49040 U T19.25 - em<iti G ene TUNUBAMYBE 6

+17-53 38266 49065 171934 150  ee- 9/23/88
r1-45-04

‘Digitized Logs
Source: Wastinghouse GIS Listing of Well Statistics.

e

™

N
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Table A1-10. Details of Wells and Logs Used in 241-A Tank Farm Evaluation.

*TD from Waestinghouse GIS listing used, differs from Welty & Vermeulien (1989).

°Logged by PNL.

*Coordinate used from Waestinghouse GIS listing differs from Jacques (1972).

2Scaled from Price & Fecht (1976).

Al1T-10a

Logging
Well # Narthing Westing TOC _TD  Fran/ir)  1agsUsed |
E25-57 413/9 47565 687.47 Tov 1 Not Used
10-00-01 _
E25-51 41357 0 - NotUsed *
10-00-02 - o Ta e
T -58 41160 1 NotUs
10-00-04
E25-15 411256 g )
10-00-06 S
T4 41125 1
00-07
-13 41187 i T
1w-00-08 =
E24-64 A14ER [}
£25-97 T a1car ¢
10-01-01
£25-91 41213 52 127192
10-01-03 1720/75
E25-32 41172 52 1/20/92
10-01-04 10/29/84
1/20/75
E25-1 41166 47759 690.21 315° 1 /8790
10-01-05 1/11/82
_ -AJATTT
E24-70 41157 47809 690.62 125 26 1/20/92
10-01-06 9/4/90
1/22/85
4/4/77
E24-71 41178 47845 690.48 125 26 1720/92
10-01-08 » 1/22/85
AATT
E24-75 41200 47853 6912 75 26 Not Used
10-01-09
E24-72 41224 47850 689.89 125 26 “Not Used
10-01-10
E24-73 41250 47822 689.83 125 26 Not Used
10-01-11
E25-192 41178 47772 -689.52 52 4 12/3/91
10-01-16 =z 7/16/90
} ‘ 1/10/85
e .- 3/9/81
E25-204 41187 47768 4 12/3/91
10-N-28 _716/90
1/22/85
3/26/84
E24-65° 41170 - 47819 P890 T T B : S | . 9016/87
Sources: Welty & Vermeulen (1989); Price & Fecht (1876), Jacques (1972); Wastinghouse GIS listing.
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Table Al-11. Details of Wells and Logs Used in 241-AX Tank Farm Evaluation.

Logging
Well # Northina Waeting TOC 1D Frea (/vr)  Logs Ust
E25-99 41776 47453 681 100 12 1/20/92
11-01-01 1/22/85
41/78
E25-100 41753 47429 oo 00 TR 120092
11-01-02 8 el -1122/85
E25-101 © 41710 47429 681 o100 0 12 1/20/92
11-01-04 1/22/85
anrm
£25-102 41682 47458 122012
11-01-05 : S L V2085
E25-105 41692 47500 102 18 127192
11-01-07 . 1/22/85
4177
. E25-104 41726 47520 680 103 - 18 1/27/92
11-01-09 : : 1/22/85
1677
E25-131 41763* 47511* 680 73 18 127192
~ 11-01-10 1/22/85
o 1/25/82
£25-105 41773 47495 680 100 18 127192
i 11-01-11 _ 1722/85
pon » 6/12/78
E25-132 41668* 47449* 681 125 , 1 6/14/90
11-02-01 6/12/85
6/12/78
~ E25-106 41648 47429 682 100 . 1 Not Used
11-02-02 :
~r E25-133 41629° 41728° 682 75 1 Not Used
o 11-02-03
. E25-107 41600 47428 680 100 1 Not Used
11-02-04
~ E25-108 41585 47455 682 104 1 Not Used
e 11-02-05
E25-109 41585°* 47496° - 682 99 1 Not Used
o 11-02-07 o i
E25-110 41595 47520 682 N/A 0 Not Used
11-02-08
E25-111 41644 - 6/14/90
11-02-10 ‘ 61285
b ST MISITT
E25-112 41669 1 . 6/14/90
11-02-11 6/28/75 |
E25-128 41675 . 47485 U 12 anaee |
11-02-12 SRR - SN4IT9 |
E25-127 41670 47508 1 8/14/90 |
11-02-22 6/12/85
1/'1[77

* Scaled from Drawing  2-36935, Rev.4 (Tabasinski, 1978).
wrces: Welty & Vermeulen (1989); Tabasinski (1978).
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Table Al. . Details of Wells and Logs Used in 241-AX Tank Farm Evaluation.
Logging
Well # Northing Wagting TOC TD Freq (lyr)  Logs Used
E25-113 41768 «/532 680 102 4 174191
11-03-02 ) 1677
E25-114 41591 47540 682 00 v e 11391
11-03-05 CL B e L _ypems
E25-115 41691 47589 684 100 4 1/3/91
11-03-07 1/9/85
4/5/77
£25-116 41720 47610 584 Lyl 4 “113/91
11-03-09 ‘ i Am
E25-117 41761 47602 681 99 4 173/91
11-03-10 1/9/85
' ilred
E25-118 41776 47569 681 400 4 ‘Not Used
11-03-12 ’
€119 41672 7587 w B B ALE N
11-04-01 1003777
£25-120 41583 47544 682 100 1 Not Used
11-04-05
E25-121 41585 47686 682 95 1 6/13/90
11-04-07 6/15/84
10/5177
E25-122 41605 47604 685 98 1 6/14/90
11-04-08 414177
E25-123 41650 47612 685 109 1 6/14/90
11-04-10 6/13/84
A/577
E25-124 41672 47581 682 125 1 6/14/30
11-04-11 6/13/84
11377
E25-147 41591 47588 685 125 1 6/14/90
11-04-19 6/13/84
477178

* Scaled from Drawing H-2-36935, Rev.4 (Tabasinski, 1978).

Sources: Welty & Vermeulen (1989); Tabasinski (1978).
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Table A-2.1. Results of Grid Soil Sampling (pCi/g)

Padionuclide

Result

| PP

Ce-141
Ce-144

Co-58
Co-60
Cs-134
Cs-137
Eu-152
Eu-154
Eu-155
1-129
K-40
Mn-54
Nb-95
Pb-212
Pb-214
Pu-238
Pu-239
Ru-106
Sr-90
Tc-99
U (total)
Zn-65
Zr-95

"~ 1.30E+01

1.82E01

*

2.60E03
7.30E-02

*

C2I8E400

38SE01 1.

*

*

'8.33E-01
1.65E-01

2.10E-01

2.00E-02
8.00E-02

1.40E+01
' 2.30E01

"~ 8.90E01

3.70E-01

1.90E-01

2.00E-02
3.00E-02

1.42E+00

9.00E-02

5.00E-04
8.00E-03

1.70B01

1.20E-01

Location 2E11 L Page 1 of 15
1987 1988 cnnn
. Average
Result Error Result E—or Result Error Result
- - < 6.00E-02 1.30E-01 - - 1.35E-01
- - < -5.00E-03 1.70E-02 - - 5.00E-03
- -- < 7.70E-03 1.70E-02 - - 1.39E-02
-- -- < -2.40E-04 1.90E-02 - - 3.99E-02
-- - 8.60E+00 8.70E-01 - - 1.19E+01
-- -- 1.20E-01 9.90E-02 - - 1.77E-01
- -- < -5.50E-02 5.40E-02 - - 5.50E-02
-- - < 1.80E-02 7.10E-02 - - 1.80E-02
- - 2.60E-02 1.601 - - 2.60E-02
- - 7.90E-01 " 1.10E-0§ - - 7.90E-01
- - 8.60E-04 6.50E-04 - - 1.49E-03
- - 4.20E-02 6.20E-03 - - 6.27E-02
- - < 3.50E-02 1.80E-01 - - 3.50E-02
- - 2.70E+00  S5.10E01 - - 1.92E+00
- - 1.80E-01 6.40E-02 - - 3.12E01
- - < -1.60E-02 4.20E-02 - - 1.60E-02
-~ -~ < 1.40E-02 3.30E-02 - - 1.40E-02

WHC(PUREX-4)/09-24-92/03386T.1
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Table A-2.1. Results of Grid Soil Sampling (pCi/g)
Location 2E12 Page 2 of 15
1985 1986 1987 1988 1989

Average
Radionuclid= Result Error Result Error Result B Result Er Result Erro- Re-1 |
Ce-141 - - - - < -440E03  3.50E-02 - -~ 1.02E-01 1.51E-01 4 88E-02
Ce-144 - - 3.00E01  2.60E01 < -7.00E03 9.70E02 < -1.10E02  1.10E0I 1.45E-01 2.29E-01 1.07E-01
Co-58 » - -~ - < -6.40E03  1.80E02 < 4.80E03  1.60E02 8.28E-03 2.27E-02 6.49E-03
Co-60 . - - - < 2.60E03 2.00E02 < 7.40E04  1.60E-02 1.69E-02 2.29E-02 5.01E-03
Cs-134 6.60E02 3.40E02 8.00E02  3.00E-02 4.50E-02 2.00E02 < -8.50E03  1.80E-02 273E02  3.30E02 4.20E-02
Cs-137 121E401° 7.84E01 2.55E+01 2.56E+00  1.S0E-01 300E02  6.80E+00  6.90F 235E401  236E+00  1.36E+01
Eu-152 . - - - 1.10E-01 8.80E02 < 6.80E02  7.10E-02 1.7SE-02 1.03E-01 6.52E-02
Eu-154 . - - - < 460E02  S500E02 < -1.80E02  5.20E-02 2.S4E-02 7.07E-02 1.78E-02
Eu-155 * - 1.90E01  1.50E-01 7.00E-02 5.40E-02 7.30E-02 6.20E-02 4.85E-02 1.02E-01 9.54E-02
1129 - -~ - - - - - - 2.37E-02 2.79E-01 2.37E-02
K-40 - - - - - -~ - -~ 1I9E+01 1.46E+00  1.19E+01
Mn-54 . - 3.00E02  2.00E02 2.20E-02 1.S0E-02 2.10E-02 1.S0E-02 1.24E-02 2.47E02 21 2
Nb-95 * -~ - -~ - - - - 1.21E-01 6.42E-02 1.21E-01
Pb-212 - - - - - - - - . T185E01 1.07E-01 7.85E-01
Pb-214 T - - - 7.40E-01 i.I0EO1 642801 = 1.30E01 6.91E-01
Pu-238 . 9.00E04  S.00E04  LOOE03  5.00E04 450E04  2.50E04 < 4.40E04  S.70E-04 X 418603  1.52E04 1.39E-03
Pu-239 f,;2.8015-02 . 4.00E-03  4.20E-02 5.00E-03 7.40E-03 1.20E-03 1.60E-02 3.70B03 - 1.05E-01 1.10E-02 3.97E-02
Ru-106 e - - <210E02  130E01 < 220E01 1§ O  198E01  3.22E01 1.46E-01
$r-90 136E+00 ©'210E400  3.80E01  4.10E01  1.00EOl . 6.508-01 130E01  167E+00 . 320E01 1.24E+00
Tc-99 - - - - ~ - - 3.41E-01 1.07E+00 3.41E-01
U (totah) 2.79E.01 230E01  8.00E02  1.30E01 430E02  2.10E-01 7.00E-02 1.92E-01 6.32E-02 2.06E01
Zn-65 e - -~ < 320E02 4.70E02 < -1.20E01 4.8 227E-02 5.80E-02 5.82E02 |
Zr-95 9.80E-02 8.00E02  6.00E-02 5.008-02 2.90E02 © < 130E02  2.90E-02 3.52E-02 6.06E-02 5.52E-02

WHC( REX-4)/09-24-92/03386T.1
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Table A-2.1. Results of Grid Soil Sai Hling (pCi/g)

o1-1TV

Location 2E17 Page 3 of 15
1985 1986 1987 1988 1989
Average
Radionuclide Pesult Error Result Error Result Error Result Error Result Error Result
Ce-141 - - - - 4.10E-02 3.80E-02 - - 6.65E-02 9.90E-02 5.38E-02
Ce-144 - - - - < -8.40E02  1.30E-01 < 5.60E-02 1.50E-01 6.51E-02 1.27E-01 1.24E-02
Co-58 * - 5.00E02  3.00E02 2.30E-02 1.40E02 < 6.00E-04 1.80E-02 8.00E-03 2.67E-02 2.04E-02
Co-60 * - - - < -120E02 1.90E02 < -3.00E03  2.00E-02 7.69E-03 1.89E-02 7.56E-03
Cs-134 * - 5.00E02  4.00E-02 3.70E-02 2.10E02 < -1.80E-03  2.10E-02 4.23E-02 2.16E-02 3.19E-02
Cs-137 337E400  2.51E01  2.19E+00  2.50E01 5.70E+00 5.90E-01 6.40E +00 6.50E-01 4.07E+00 4.19E-01 4.35E4+00
Eu-152 * - - - < -5.50E02  9.80E-02 8.40E-02 8.30E-02 1.I9E-01 3.41E02 4.93E-02
Eu-154 2.16E-01 . 1.03E-01 - - < 440E02  S5.40E02 < -3.30E02  6.10E02 3.35E 5.68E-02 6.51E-02
Eu-155 * - - - < 2.80E02  7.50E-02 < 230E-02  8.10E-02 4.67E-02 7.11E02 1.39E-02
1-129 - - - - - - - - 3.55E-02 2.63E-01 3.55E-02
K-40 - - - - - - - - 1.50E+01 1.69E+00 1.50E+01
Mn-54 * - - - < 1.90E03  1.90E-02 < 40E-02 17 » 5.78E-04 2.07E-02 5.49E-03
Nb-95 * - - - - - - - 7.69E-02 6.96E-02 7.69E-02
Pb-212 - - - - - - - - T90E01  9.26E-02 7.90E-01
Pb-214 -~ - - - - - 5.40E01 9.10E02 - 6.17B01 - 8.87E2 5.79E01
Pu-238 s - - - 4,60E-04 3.90E-04 1.30E-03 5.60E-04 4 81E-04 2.60E-04 7.47E-04
Pu-239 200E02° ' 500803 © 7.00E03  2.00E03  1.70E02  2.80E-03 3 20E-02 430E03 409E02 . 4. 03 234E-02
Ru-106 o - - - 2.60E-01 1.70E01 < -2.60E02  2.00E01 205601 ©  1.94E-01 1.46E-01
$r-90 27{E+00  4.89E01  3.04E+00  5.60E-01 5.20E+00 1.30E+00 3.40E+00 6.20E-01 3.10E+00 6.17E-01 3.49E+00
Tc-99 - - - - - - - - 2.35E-01 1.06E+00 2.35E01
U (total) 257E01  8.90E0Z  220E01  7.00E02  1.60E01 5.20E-02 2.205.01 7.20E-02 288E01  9.07E-02 2.29E01
Zn-65 * - - - < 9.60E02 5.40E-02 < -3.00E02  4.70E-02 8.76E-02 5.61E-02 7.12E-02
Zr-95 1.05E01. : 6.60E02 - — - < 1.10E02  3.60E-02 < 1.90E-02  3.20E-02 2.90E-02 5.98E-02 4.10E-02

WHC(PUREX-4)/09-24-92/03386T.1
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T. le A-2.1. Results of Grid Soil Sampling (pCi/g)

Location 7EDB Page 10 of 5
1985 1986 1987 1988 1989
Average
_&’“fmwclide Result Error Result Error Result Error Result Error Result Error Result

Ce-141 -- - - -- < 1.90E-02 3.10E-02 - - - -- 1.90E-02
Ce-144 - - - -~ < 9.20E-03 1.10E-01 - - - - 9.20E-03
Co-58 - - - - < 7.60E-03 1.30E-02 - - - -- 7.60E-03
Co-60 - -- - - < 8.40E-03 1.60E-02 - - - - 8.40E-03
Cs-134 -- - - - 6.60E-02 2.10E02 - - - - 6.60E-02
Cs-137 - - - - 2.80E+00 2.90E-01 - - - - 2.80E+00
Eu-152 - - - - 1.50E-01 6.80E-02 - - - - 1.50E-01
Eu-154 - - - - < -3.90E-02 6.10E-02 - - - - 3.90E-02
Eu-155 - - - - 5.80E-02 5.50E-02 - -- - - 5.80E-02
I-129 - - - - < 1.00E-01 3.40E-01 - - - - 1.00E-01
K-40 - - - - - - - - - - -
Mn-54 - - - - 1.70E-02 1.60E-02 - - -~ - 1.70E-02
Nb-95 - - - - - - - - - - -
Pb-212 - - ~ - - - - - - - -
Pb-214 - - - - - - - - - - -
Pu-238 -- - - - 5.00E-04 2.40E-04 - - - - 5.00E-04
Pu-239 - - - -- 4.00E-02 4.40E-03 - - - - 4.00E-02
Ru-106 - - - - < 1.00E-01 1.30E-01 - - - - 1.00E-01
Sr-90 - - - - 6.60E-01 1.60E-01 - - - - 6.60E-01
Tc-99 - - - - < 5.20E-01 1.10E+00 - - - - 5.20E-01
U (total) - - - -- 3.70E-01 1.10E-01 - - - - 3.70E-01
Zn-65 - - - - < 4.00E-03 3.60E-02 - - - - 4.00E-03
Zr-95 - - -- < -2.00E-03 3.20E-02 -- — - - 2.00E-03

WHC(PUREX-4)/09-24-92/03386T.1
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Table A-2.1. Results of Grid Soil Sampling (pCi/,

Location GRT?2 } Page 12 of 15
1985 e snnm 1988 *~89
) Average
Radionu ) Result Error Result Error Result Error Result Error Result Error Result
Ce-141 - - - - < -1.50E02  4.40E-02 - - 2.47E-02 9.40E-02 4.85E-03
Ce-144 - - - - < -2.50E02 1.40E01 < -1.50E02 95 02 2.08E-03 1.12E01 1.40E-02
Co-58 - - - - < -7.10E03  1.80E02 < -1.10E03  1.40E-02 1.84E-02 2.58E-02 3.40E-03
Co-60 - - - - 1.80E-02 1.70E02 < -T40E-03  1.50E-02 -1.43E-02 1.87E-02 1.32E-02
Cs-134 - - - - 3.20E-02 2.40E-02 < 3.40E03  1.40E-02 -5.30E-02 2.07E-02 2.95E-02
Cs-137 - - - - 2.30E400  2.40E-0] 2.30E+00 2.40E-01 1.19E+00 1.31E-01 1.93E+00
Eu-152 - - - - 9.20E-02 8.60E02 < 7.60E02  7.60E02 -2.45E-02 8.30E-02 4.78E-02
Eu-154 -~ - - -~ < 230E02  S.70E-02 < -3.00E02  5.30E-02 4.84E-02 6.34E-02 1.38E-02
Eu-155 - ~ - - < -6.70E03  8.40E-02 7.30E-02 5.80E-02 3.09E-02 5.60E-02 3.24E-02 o
' z 1129 - -~ - - < 1.80E01  330E01 < 1.60E02  3.40E-01 9.59E-02 4.68E-01 9.73E-02 o 8 ‘
N K-40 - -~ - - ~ - - -~ 1.42E+01  1.60E+00  1.42E+01 ED ﬁ |
'= Mn-54 - - - - < 1.10E-02  1.70E02 < -220E-03  1.60E-02 -3.87E-03 1.78E-02 1.64E-03 o \'8 ‘
| Nb-95 - - - - - - - - $71E02  734E02  8.7IE02 P
} Pb-212 - - - - - - - - 8.43£-0( 9.71E02 . 8.43E01
| Pb-214 - - - - - - 6.40E-01 8.40E-02 6.04E-01 8.36E02 ©  6.22E-01
Pu-238 - - - - 7.70E-04 2.90E04 < -1.60EDS  4.30E-04 7.33E-04 2.93E04 - 4.96E-04
Pu-239 - - - - 7.10E-02 7.50E-03 1.I0E02 3. 9.48E-03 1.39E-03 - 3.05E-02
Ru-106 -~ - - - < 120E01  1.60E01 < 940E02 13 5. T2E-02 1.69E-01 9.04E-02 |
$r-90 - - - - 3.90E-01 1.00E-01 4.80E-01 9.40E-02 183E0I 3.52E02 .  3.51EQI
Tc-99 - - - - < 530E01  1.10E+00 - - 2.47E-01 L.ITE+00  3.89E-01
U (total) - - - - 3.20E-01 9.40E-02 - - 4SIEOl  34EO1  3.86E-01
Zn-65 - - - - 8.20E-02 3.90E-02 < -1.80E02  4.10E-02 -1.60E-01 6.10E-02 8.67E02
| zr-95 - - - — < -3.10E02  4.10E-02 3.00E-02 2.80E-02 4.95E-02 6.43E-02 1.62E02

WHC( REX4)/09-24-92/03386T.1































































o¢-1TV

Table A-2.3. Results of Air Monitoring | Page 3 of 6
Location N158 Location N¢ Location N970 Location N972' Location N977

Radionuclide Result Error Result Error Result Error Result Error Result Error
Zn-65 Quarters 1-2 2.80E-04 1.10E-03 2.40E-04 9.30E-04 3 -1.00E-03 1.30E-03 -7.30E-05 1.00E-03
Quarters 3-4 -2.00E-04 6.90E-04 -2.20E-05 7.90E-04 .80E-04 5. 6.40E-04 6.40E-04 -2.50E-04 6.50E-04

Average 4.10E-05 8.80E-04 1.10E-04 8.60E-04 2.80E-04 7.50E-04 -1.80E-04 9.50E-04 -1.60E-04 8.40E-0-

ZsNb-95 Quarters 1-2 2.80E-03 6.00E-03 -2.70E-03 5.80E-03 -1.00E03 6.60E-03 3.8 03 6.10E-03 -2.30E-04 5.20E-0:
Quarters 3-4 -6.90E-04 2.20E-03 9.60E-04 1.80E-03 -1.30E-03 1.80E-03 -4.00E-04 1.90E-03 9.40E-04 1.60E-0,

Average 1.00E-03 4.10E-03 -8.80E-04 3.80E-03 -1.20E-03 4.20E-03 1.70E-03 4.00E-03 3.60E-04 3.40E-03

WHC(PUREX-4)/9-29-92/03385T.8
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Table A-2.4. Result of Grid Site Vegetation Sampling 1985-1989 (pCi/g).

Location 2E11 Page 1 of 16
1985 1986 1987 1988 1989 Average

Radionuclide Result Error Result Error Result Error Result Error Result Error Results
Be-7 - - - - - —~ - - - - -
Ce-141 - - -~ - - - < -1.802E02 8.30E-02 - - < -1.80E-02
Co-60 - - < 1.10E03  2.10E02 - - < 1.10E-03
Cs-134 - - o - - 8.81E02
Cs-137 - - 7 140ED1 310802 - - 2.85E-01
Eu-152 - - < 470E02 9.70E02 - - 5.85E02
Eu-154 -~ - < -4.10E02 T.10E02 -~ - 9.10E-02
Eu-155 13 07601 - - < -1.80E04 5.80E-02 - - 5.64E-02
1129 - - - - - - b/ - - - -
K-40 -~ - - -~ -~ - - - - - -
Nb-95 - - - ~ - - < -5.60E02 5.40E-02 - - < -5.60E-02
Pb-212 - - - - -~ - 9.30E-01 - - - 9.30E-01

E Pb-214 - -~ - - - ~ 2.00E+00 - - - 2.00E+00

'S Pu-238 . - - - - - b/ - - - -

» Pu-239 . - - - - -~ b/ - - - -
Ru-103 . -~ - - - -~ b/ - - - -
Ru-106 s - - - - - a/ - - - -
Sr-90 * - - - - - b/ - - - -
Tc-99 - - - - - - - - - - -
Ze-95 . - E01 - - < 420E02 4.50E02 - - < 420m |

WHC(PUREX-4)/9/29/92/03386T.4

q yeIg

¥0-t6-Td/30d






















Y17V

Be-7
Ce-141
Co-60
Cs-134
Cs-137
Eu-152
Eu-154
Eu-155
I-129
K-40
Nb-95
Pb-212
Pb-214
Pu-238
Pu-239
Ru-103
Ru-106
Sr-90
Tc-99

Zr-95

Table A-2.4. Result of Grid Site Vegetation Sampling 1985-1989 (pCi/g).

Radionuclide

Location 2E30 Page 8 of 16
1985 1986 1987 1988 © 1989
Average
Result Error Result Error Result Error Result Error Result Error Resultsg

< 2.10E02 17.20E-02
< 1.00E02 1.50E02 1.87E-03 1.44E02
o/
~I3.90E01
< 1.80E-02
< -2.30E-02
< -2.50E-03

106B01 -
1.19E+00
< 4.30E02 470E02  5.86E03 2.69E02

1.5ue+0t
3.05E-03
5.94E-03
2.33E-01
-1.55E07
-2.34E07
8.60E-03
7.35E02
1.09E+01 I
-3.05E03
7.60E-02
7.13E02
5.30E-04

4.67TE-03

1.73E+00
5.20E-01

5.78E-01

2.44E02

WHC(PUREX-4)/9/29/92/03386T.4
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Table A-2.4. Result of Grid Site Vegetation Sampling 1985-1989 (pCi/g).

Location GRT2 Page 13 of 16
[ 1985 . 1986 1987 1988 1989 Average
Radionuclide Result Error Kesult Error Result Error Result Error Resuit Error Results
Be-7 - - - - - - - - ‘261E+00  409EDL.  2.61E+00
Ce-141 - - - - - - < -1.50E-03 1.90E-02 4.05E-03 3.18E-02 2.78E-03
Co-60 - - - - E -3.6TE-04
Cs-134 - - - - 8.30E-02
Cs-137 - - - - 8.53E-01
Eu-152 - - - - 421E02
Eu-154 - - - - 2.53E-02
Eu-155 - - - - 3.57E03
129 - - - - -7.63E-02
K-40 — - - - 1.30E+01
b-95 - - - - -6.37E-04
»-212 - - - - 1.05E-01
Pb-214 - - - - 1.37E01
Pu-238 - - - - 2.38E-04
Pu-239 - - - - 3.62E03
Ru-103 - - - - -
Ru-106 - - - - 2.53E-01
$1-90 - - - - 00E02  LIOBOL 240802 E SE- 2.48E01
Tc-99 - - - - 4 OE+00 2.50E+00 3.10E+00 5.49E-01 1.08E+00 2.58E+00
Zc-95 - - - - ‘< -1.30E03 3.70E-02 1.00E02  2.80E-02 1.70E02  3.59E-02 8.57E-03

WHC(PUREX-4)/9/29/92/03386T.4

q g
¥0-76-Td/30d
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Radionuclide

Table A-2.4. Result of Grid Site Vegetation Sampling 1985-1989 (pCi/g).

1985

1986

Location GRT4 Paee 14 of 16

1987 1988 ‘ 1989

Be-7
Ce-141
Co-60
Cs-134
Cs-137
Eu-152
Eu-154
Fu-155
-129
k40
b-95
b-212
Pb-214
Pu-238
Pu-239
Ru-103
Ru-106
Sr-90
Tc-99
Zr-95

Remlt

Error

Result

Error

Average
Resuit Error Result Error Result Error Results

3.22E+00
1.96E-02
9.09E-03
5.00E-02
3.57E-01
2.33E02
8.53E-03
-3.37E03
1.24E-01
1.17E+01
-3.60E-03
7.78E-02
1.15E-01
1.75E-04
5.88E-03

SOE+ 2.34E+00
; _ . 190E01 2.39E-01
< 2.30E01 8.40E-01 2.10E+00 9.78E01
< -3.60E02 4.10E02 5.60E03 1 70E02 1.80E02 348E02  -7.87E03

WHC(PUREX-4)/9/29/92/03386T.4
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Table A-2.4. Result of Grid Site Vegetation Sampling 1985-1989 (pCi/g).

Location GRT6 Page 16 of 16
1985 1986 1987 1988 " 1989
— Average
Radionuclide Result Error Resnit Error Result Error Result rrror Result Error Resmilty
Be-7 - - - - - - - - »2.09E+00 - 3.56E-01. 2.09E+00
Ce-141 - - - - - - -5.10E03 1.90E02 4.61E-03 2.99E-02 -2.54E-04
Co-60 - - - - < 1.10E-02 » 1.50E-02 2.40E-03 445E03 1.86E-02 5.95E-03

Cs-134 - - -~ -~ C8.00BE02 | 2.10E-02

30802 5.55E-02
Cs-137 - - - - {4.90E01 5.90E-02: 4.33E-01
Eu-152 - - - - < 1.00E02 7.10E02 2.20E-02 ‘ - . 215Bm
Eu-154 - - - - < 3.70E02 5.40E02 1.40E02 4. 3. . RE®
Eu-155 - - - - < 0.00E+00 3.80E-02 2.90E02 4. . . 7.12E-03
129 - - - - < 1.70E01 3.70E-01 9.20E03 2. E . 119E0I
K40 - - - - - - - JOE401 135E400.  1.10E+01
Nb-95 - - - - < 1.90E02 2.80E-02 -1L40E02 1. . . 4.73E-03 ()
Pb212 - - - - - - - 5.95E-02 8
Pb-214 - - - - - - - 841,02 A 7.84E-02 g a
Pu-238 - - - - 3.90E05 1. : 4.48E-05 ,
Pu-239 - - - - L 60E03 13 03 69SEA 503 7.68E03 w '8
Ru-103 - - - - - - - - - ®
Ru-106 - - - - 4.24E01
Sr-90 - - - - e . & ; OZB-OL. 3.38E-01
Te-99 - - - - 1.40E+00 3.00E+00  8.79E01 1.11E+00 9.79E-01
Zr-95 - - - - 4.80E03 2.50E-02 -1.S4E02  3.79E-02 $.60E-03

Source: Schmidt et al. 1990; Elder et al. 1986, 1987, 1988, 1989.

Negative values indicate concentrations at or near background levels of radioactivity.

Shaded areas indicate a positive detection, the result is larger than the errer.

Dashes indicate no data are available.

An asterisk indicates that radionuclide concentration is less than detectable. The detection limits are as follows: Co-60 = 3.0E-02, $r-90 = 5.0E-03,
Nb-95 = 5.0E-02, Zr-95 = 5.0E-02, Ru-103 = 3.0E-02, Ru-106 = 2.6E-01, Cs-137 = 3.0E-02, Eu-152 = 1.7E-01, Er-154 = 8.0E-02,
Eu-155 = 7.0E-02, Pu-238 = 6.0E-04, Pu-239 = 6.0E-04.

a/ Not routinely reported. '

b/ Not analyzed for this radionuclide.

¥ C(PUREX-4)/9/29/92/03. T.4
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Table A-2.6. Results of Air Monitoring 1955 - 1989 (pCi/m?’)

Location NOO6

Radionuclide

1985 1986 1987

1988

Result

Error Result Error Result Error

Sr-90 max

avg

Cs-137 n

avg

avg

U(total) max

WHC(PUREX-4)/09-29-92/03386T.6

1989

Page 1 of 17

Average
Result

-9.6E-07

-1.2E05
-6.1E-06

1.9E-06
3.0E-05
7.4E-06

4.07E04
-1.21E-04

5.48E-06
3.02E-06
4.25E-06

7.68E-04
4.82E-04
6.25E-04

2.84E-05
1.97E-05
2.41E05

5.59E-04
-4.55E-04
2.62E-04

1.43E-05

1.25E-06
6.28E-06

2.26E-06
-4.49E-06
-9.25E07

q ye
Y0-76-TI/A0d
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Table A-2.6. Results of Air Monitoring 1955 - 1989 (pCi/m?)

Location N0OO8 Page 3 of 17
1985 1986 1987 1988 1989 Aversge
Result
Radionuclide Result Result Error Result Error Result Error Result
Sr90  max - - - - - - 4.0E-04 1.SE04 14415-04 : 2.T2E-04
min - - - - - < 3.9E-05 1.3E-04 -0.00000 1.95E-05
avg - - - - - 1.5E-04 1.7E-04 6.96E-05 1.10E-04
Cs137 max - - - - - < 2.6E-04 7.1E-04 4 ) 7 4.32E04
min - - - - - < -3.0E04 9.3E-04 -1.63E-04 6.05E-04 -2.32E-04
avg - - - - - -4 9E-05 3.8E-04 2.20E-04 4.95E-04 8.55E-05 |
Pu-239 max - - - - - < 2.5E-06 2.8E06 6.25E-06
min - - - - - < 1.9E-07 2.8E-06 4.23E07
avg - - - - - 1.SE-06 3.2E-06 3.42E-06
U(total) max - - - - - < 2.4E05
min - - - - - < 9.3E-06
avg - - - - - 9.4E-06

WHC(PUREX-4)/09-29-92/03386T.6

q yeudg
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Table A-2.6. Results of / ' Monitoring 1955 - 1989 (pCi/m’)

b

P9-1CV

Location N0O12 » Page 4 of 17
1985 _ *986 1987 1988 1989 Average
Result
Radionuclida Result Error Resuit Error Resuit Error Error
S$r-90 max - - - - - - 7.26E-05 3.55E-04
min - - - - - - - 6.66E-05 8.00E-05
avg - - - - - - 4.1E-04 5.1E-04 2.60E-05 6.41E-05 2.18E-04
Cs-137 max - - - - - - 8.44E-04
min - - - - - - 3.22E-04
avg - - - - - - 5.53E-04
Pu-239 max - - - - - 3.93E-06
min - - - - - 7.50E-07
avg - - - - - 3.0E-06 3.2E06 1.97E-06 2.64E-06 2.49E-06
U(total) max - - - - - < -4.2E06 1.8E-05 7.55E-06
min - - - - - < -5.2E-05 3.7E-05 -2.60E-05
avg - - - - - -2.8E-05 5.1E-05 9.88E-06 1.92E-05 -9.06E-06

WHC(PUREX-4

1-29-92/03386T.6

$0-26-T3/40d
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Table A-2.6. Results of Air Monitoring 1955 - 1989 (pCi/m’®)

Location N971 . Page 8 of 17
1985 1986 1987 a8 _ 1989 Average
Result
Radionuclide Result Error Result Error Result Error Result
$r90 max  1.48E02 - 5.44E-04 - 4.20E04 - 27604
min  2.81E04 - 1.29E-04 - 2.30E.05 - . 12B04.
avg  4.18E03 1.42E02 3.18E04  3.7TE04  135E04  3.82E04 . I9EO4
Co137 max  7.65E04 - 1.41E-03 - 6.94E-04 - | 70E04 67504
min  0.00E-+00 - 1.63E04 - 2.35E-04 - < SS8E0S  SSE04  686E04  SSSE04  -1.0TE04
evg  3.06E04 6.52E04 SSSE04  1.87E03 ~ S43E04 . 4.16E04  3.9E04  2E-04 3.59E.04
Pu239 max  1.73E04 - 1.58E-04 - 1.35E05 - 8IE0S 7.52E.05
min  7.17E0S - 1.60E-05 - 3.57E06 -~ S0E06 2.89E-05
g SSSEOS 137604  G6.54E06  945E06  2JEDS 4.08E-05
Ulotal) max  1.14E04 - 8.08E-05 - 3.02E05 - < 24E05  2.5E05 5.18E.05
min  3.76E-05 - 1.49E.05 - 1.03E-05 - < 14506  1.8E0S 1.85E-05
wg  G677E0S  696E0S  393E05  STTE0S | 201E0S.  L66E0S  74E06  13E05 2.69E-05

WHC(PUREX-4)/09-29-  )3386T.6
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Table A-2.6. Results of Air Monitoring 1955 - 1989 (pCi/m’)

Location N992

Page 14 of 17

1985 1986 1987 1988 1989 Average
Result

Radionuclide Result Error Result Ecror Result Error

Sr-90  mex 2.78E-04 - 2.78E-04 - 1.33E-04 - 2.58E-04
min 2.78E-04 - 5.04E-05 - 3.79E-05 - 7.33E-05
avg 1.60E-04 1.86E-04 8.52E-05 8.78E-05 1.89E-04

| Cs-137 max  -7.08E-04 - 1.15E-03 - 8.88E-04 - - - 4.09E-04 4.70E-04 3.48E-04

| | min -7.08E-04 - -1.88E-04 - -1.54E-04 - - - -6.66E-05 4. 04 -3.43E-04

‘ B avg -708E04 9.837E-04 5.06E-04 1.21E-03 1.87E-04 1.64E-03 <4.5E-04 5.4E-04 1.73E-04 4.TTE04 1.22E-04
3

-

Pu-239 max  0.00E+00 - 9.23E-06 - 3.65E-06 - - - 8.20E07 1.77TE-06 2.74E-06
min 0.00E+00 - 1.04E-06 - 7.38E-07 - - - -0.00000 2.26E-06 3.56E07
avg 0.00E+00  3.80E06 6.29E-06 7.64E-06 2.10E-06 2.64E-06 <5.4E07 1.8E-06 -0.00000 1.66E-06 1.79E-06

U(total) max 2.03E-05 - 6.71E-05 - 2.06E-05 - - 2.84E-05
min 2.03E-05 - 1.67TE-05 - -1.77E-05 - - 3.86E-06
avg 2.03E-05 3.36E05 4.23E-05 4.40E-05 8.62E-06 3.57E05 <1 3R 05 2.10E-05

WHC(PUREX-4)/09-29-92/03386T .6
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Table A-2.6. Results of Air Monitoring 1955 - 1989 (pCi

)

Location N993 Page 15 of 17
1985 1986 1987 198~ 1989 Average
Result
Radionuclide Result Error Result Error Result Error Result Error
$r-90 max  1.05E04 - 4.33E-04 - 1.66E-04 - 32604 145E04 © 2.79E-04
min  1.0SE-04 4.28E-05 - <26E05  9.5E05 6.60E-05
avg  1.0SE04 1.2E04  1.19E04 3ED4 1.63E-04
Co-137 max  -5.45E-05 - 5.15E-03 - 1.28E-03 - 6B o 89E04 1.57E03
min  -5.45E05 - 3 .47E- - 4.92E-06 -~ <9.7E05  S2E04  296E04  STSE04  -2.99E05
> avg  -S.45E05 1.12E03  231E03  4.19E03  8.65E-04 1.23E-03 3.2E-04 34E04  276E04  SS3E04  T.43E04
3
e Pu239 max  9.82E-07 N 3.26E-05
min  9.82E07 - 6.61E-06
avg  9.82E07 197E06  2.26E0S
U(total) max  2.64E-05 - 2.16E-04
min  2.64E-05 - 2.62E-05
ava  2.64E05  3.4SE05  9.T6F-05

WHC(PUREX4)/09-29-92/03386T .6
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Table A-2.6. Results of Air Monitoring 1955 - 1989 (pCi/m’)

Location N997 ‘ Pa; 7 of 17
1985 1986 1987 1988 1989 Average
Result
Radionuclide Result Result Error Result Error Result Error Result
$r-90  max - 1.35E03 - 7.17E-04 - 1t 6.07E-04
min - 6.48E-04 - 4.77E-05 - 1.78E-04
avg - 251E04  6.25E-04 |
|
Cs-137 max - 2.31E-03 - 1.23E.03 - <S9E04  6.9E04 253603  327E03  1.6TE-03
min - 1.786-03 - 2.64E-04 - <29E04  4TE04  -3.69E05  6.68E04  4.42E04
avg - 331E-04 1.66E-03
Pu239 max - 3.09E-05 - 3.70E05 - <3.1E06  3.3E06 1.91E05
min -~ 4.29E-06 - 1.44E-06 - <-56E07  2.8E06 1.29E.06
avg - 1.76E0S  3.76E-05 1.47E05  3.22E05 1.2E-06 2.2E06 SSIEQ7T 747506  8.51E-06
U(total) max -~ 1.18E-04 - 2.51E-05 - <3SE06  2.1E05 7.69E-05
min - 2.40E-05 - 2.04E-06 - <-5.1E06  2.0E05 5.24E-06
{ avg - 7.10E05 133504  131E0S  2.10E06  -2.0E0S 4.9E06 446E05  S.69E0S  3.17E05

Source: Schmidt et al. 1990; Elder et al. 1986, 1987, 1988, 1989.
Shaded Areas indicate a positive detection, the result is larger than the error.
Negative values indicate concentrations at or near background levels of radioactivity.

Dashes indicate no data are available.

An asterix indicates sites sampled one quarter only show the overall counting error rather than the standard deviation of the mean of quarte

WHC(PUREX-4)/09-29-92/03386T .6

composites. Only one reading was taken in 1988.
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Table A-2.9. Results of External Radiation

DOE/RL-92-04

Draft B

Monitoring TI s (mrem/vr). Page 1 of 5
Average
Sampling Location 1985 1986 1987 1988 1989 Total
2E5: 218-E-12B
Max 84 108 125 123 -
Min 72 73 85 98 -
Total 79 88 100 110 - 94
2E 6: 200-E NE
Max 85 101 132 119 -
Min 64 72 83 92 -
Total 77 83 101 103 - 91
2E 11: 218-E-12BN
Max 97 96 112 134 128
Min 69 80 83 107 92
Total 85 89 97 117 114 100
2E 12: 218-E-12BE
Max 85 100 103 119 -
Min 68 74 69 93 -
Total 78 84 88 105 - 89
2E17: 241-CTF W
Max 104 121 122 134 140
Min 76 83 92 108 104
Total 89 98 104 12 119 107
2E 18: 241-CTFE
Max 102 124 137 139 -
Min 84 90 104 117 -
Total 96 109 115 125 - 111
2E 23: PUREX N
Max 100 135 132 138 -
Min 67 81 90 65 -
Total 85 107 106 115 - 103
2E 24: PUREX NE
Max 112 129 131 148 -
Min 85 94 100 70 -
Total 100 111 117 114 - 111

WHC(PUREX4)/9-23-92/03386T.9
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Draft B
Table A-2.9. Results of External Radiation
' Monitoring TLDs (mrem/yr). Page 3 of §
Average
Sampling Location 1985 1986 1987 1988 1989 Total
216-A-10 Crib #1
Max 82 99 92 110 136
Min 70 73 71 59 88
Total 74 83 83 88 112 88
216-A-10 Crib #2
Max 76 96 89 107 108
M 85 63 72 51 88
Total 67 77 82 84 101 82
PUREX #1
Max 73 98 91 117 120
Min 66 60 74 51 88
Total 69 77 83 88 106 &5
PUREX #2
Max 80 118 101 110 124
Min 68 67 78 52 76
Total 73 90 88 88 103 88
PUREX #3
Max 84 119 98 105 128
Min 67 70 81 70 76
Total 76 98 90 90 105 92
241-A TE #1
Max 278 272 264 295 348
Min 176 237 210 176 200
Total 230 248 237 233 273 244
241-A TF #2
Max 178 137 156 153 1812
Min 133 111 127 97 136
Total 154 121 138 123 562 220
241-ATF #3
Max 119 119 126 151 2840
Min 112 86 107 96 116 .
Total 115 101 118 129 1158 324

WHC(PUREX-4)/9-23-92/03386T.9
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Table A-2.9. Results of External Radiation

DOE/RL-92-04

D itB

Monitoring TLDs (mrem/yr). Page 4 of §
Average

Sampling Location 1985 1986 1987 1988 1989 Total
241-A TF #4
Max 93 107 113 140 9636
Min 82 90 93 86 112
Total 88 98 102 119 2545 590
241-A TF #5
Max 81 97 104 119 140
Min 74 66 77 80 108
Total 78 79 89 101 125 94
241-A __ #6
Max 109 111 108 126 164
Min 72 73 84 77 100
Total 88 91 97 106 125 101
241-ATF #7
Max 240 133 149 149 196
Min 85 125 110 110 108
Total 127 129 120 132 151 132
241-A TF #8
Max 6348 1918 2036 2778 3832
Min 1956 1393 1535 1316 1660
Total 4693 1721 1781 2212 2519 2585
241-A TF #9
Max 775 823 809 864 844
Min 353 657 438 464 652
Total 555 748 666 616 740 665
241-A TF #10
Max 1585 1418 832 1075 1316
Min 463 822 649 453 848
Total 899 1045 729 742 998 883
241-A TF #11
Max 120 141 125 150 152
Min 20 99 103 104 108 )
Total 81 120 115 122 136 115
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Table A-2.9. Results of External Radiation
Monitorine TT Ds (mrem/vr). Pace S of §
Average
Sampling Location 1985 1986 1987 1988 1989 Total
241-A TF #12
Max 697 130 156 146 140
Min 118 117 92 112 108
Total 281 123 122 129 131 157
241-A TF #13
Max 147 144 146 131 240
Min 98 113 92 108 124
Total 127 127 121 120 165 132
216-A-30 Crib #1
Max 85 94 99 105 116
Min 66 68 77 68 76
Total 74 82 88 92 100 87
216-A-30 Crib #2
Max 77 80 90 105 128
Min 68 62 74 63 84
Total 72 74 81 89 105 84
216-A-37-1 Crib #1
Max 76 90 105 112 116
Min 70 70 76 69 84
Total 72 81 89 94 100 87
216-A-37-1 Crib #2
Max ) 84 101 83 120 128
Min 68 68 77 66 88
Total 74 81 80 96 111 88
216-A-8 Crib #1
Max 121 114 113 117 124
Min 105 97 88 73 84
Total 113 106 99 103 110 106
216-A-8 Crib #2
Max 118 137 140 154 196
Min 103 96 101 98 72 i
Total 112 122 118 133 134 124

Source: Schmidt et al. 1990; Elder et al. 1986, 1987, 1988, 1989.
Dashes indicate data are not available.
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Table A-2.10. Results of External Radiation
Monitoring TLDs 1990 and 1991 (mrem/vr).

Location

1990

215: 200-E SE
Max
Min
Total

216: E-67 Baseline Site
Max

Min

Total

217: 216-A-37-1E
Max

Min

Total

218: 216-A-37-1 N
Max

Min

Total

219: Grout Facility
Max

Min

Total

220: N of Grout Vaults
Max
Min
Total

221: Grout Facility
Max

Min

Total

222: 216-A-29
Max

Min

Total

223: 216-A-8 S
Max

Min

Total

108
92
96

112
88
101

116
100
107

124

103

116
100
107

120
92
103

118
88
95

104
88
98

120
100
106

Page 1 of 4

109
70

110
78
91

107
81
95

103
73
93

7
97

121
80
102

m
83
98

108

67

122

107

WHC(PUREX-4)/9-24-92/03386T.10

A2T-10a
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93

96

101

98

102

)3

97

83

107
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Table A-2.10. Results of External Radiation

Monitoring TLDs 1990 and 1991 (mrem/yr). Page 2 of 4
Location 1990 1991 Average Total
224: 216-A-8 E
Max 132 114
Min 100 o
Total 121 100 111
225: 216-B-3-3
Max 152 157
Min 92 88
Total 119 130 125
231: 218 T 12
Max 116 112
Min 100 n
Total 105 101 103
234: 221-B NE
Max 140 133
Min 96 101
Total 114 120 117
242: 216-A-10-1
Max 112 105
Min 92 69
Total 99 91 95
243: 216-A-10-2
Max 120 111
Min 96 69
Total 107 94 )|
244: 216-A-36-1
Max 112 123
Min 92 75
Total 100 100 100
245: 216-A-36-B-2
Max 120 111
Min 88 76
Total 100 96 98
246: 202-A SE
Max 112 104
Min 96 81
100 95 98

Total

WHC(PUREX-4)/9-24-92/03386T.10
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Table A-2.10. Results of External Radiation

DOE/RL-92-04
Draft B

Monitoring TLDs 1990 and 1991 (mrem/yr). Page 3 of 4
Location 1990 1991 Average Total
247: 202-A-SE
Max 108 122
Min 96 78
Total 104 102 103
248: 202-A Parking Lot
Max 280 115
Min 96 0
Total 194 57 126
249: ATF #1
Max 332 335
Min 136 284
Total 216 304 260
250: ATF #2
Max 160 159
Min 116 119
Total 132 143 138
251: ATF #3
Max 144 141
Min 108 93
| Total 122 125 124
252: ATF #4
Max 140 130
| Min 100 89
Total 113 115 114
253; ATF #5
Max 124 120
Min 104 84
Total 110 107 109
254: ATF #6
Max 128 127
Min 96 93
Total 116 109 113
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Table A-2.10. Results of External Radiation
Monitoring TLDs 1990 and 1991 (mrem/yr)- Pace 4 of 4

Location 1990 1991 Average Tot
555: ATF #7

Max 2300 130

Min 112 107

Total 1100 120 610

256: ATF #8

Max 2000 1497

Min 384 542

Total 1200 837 1019

258: ATF #10

Max 190 390

Min 384 111

Total 908 195 552
" 259: ATF #11

Max 576 143

Min 132 124

Total 236 133 185

261: ATF #13

Max 156 127

Min 92 86

Total 112 110 111

262: E Comner 241-AP Tank Farm

Max 136 103

Min 96 78
| Total 117 94 106

Source: Schmidt et al. 1992.

WHC(PUREX-4)/9-24-92/03386T.10

A2T-10d









