





SN
- a

WHC.29B/6-22-92/02871A

DOE/RL-92-05
Draft A

APPE...IX A

SUPPLEMENTAL DATA















Al-20

Al-21

Al-22

Al-23

Al-24

Al1-25

DOE/RL-92-05
Draft A

CONTENTS (cont

216-B-2, -63 Waste Management nits: Scintillation Probe Profile

Cross Section A-A " . . . . .. . e e e e e e

216-B-12, -55, and -64 Waste Management Units: Scintillation Probe

Profile Cross Sections A-A“and B-B° . ... ...............

216-B-62 Waste Management Unit: Scintillation Probe Profile Cross

Section A-A 7 . . . e e e e

216-E-2, -2A, -4, -5, -5A, -9, and -10 Waste Management Units:

Scintillation Probe Profile Cross Sections A-A“, A"-A”, and B-B” . .

216-B-3 Waste Management U its: Scintillation Probe Profile Cross

Section A-A " . . . L e e

216-A-25 Waste Management Unit: Scintillation Probe Profile of

Well 6-50-45 .. ... ... ..

WHC.29B/6-23-92/02871A

Al-v












NN B W=

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

DOE/RL-92-05
Draft A

Koizumi 1989;  thur 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 ct/sec. If the activity is above that level, the
system becomes "paralyzed" and will read O ct/sec until it resets itself. he maximum count
rate of the  SA&S system currently in use is about 100,000 ct/sec with Probe 4 (Strong
1980). This suggests that the "dead time" of their logging system is about ) microse

There is no evidence that TFSA&S’s system will become paralyzed if this activity levi
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 the gamma radiation experiences in penetrating well
casing is significant. A single string of ¢. ng 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 obs /ed 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
nonlinear. / 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 1 SA&S with Probe 4 |« 1es saturated
around 70,000 ct/sec (Strong 1980).

Where the relationship between the observed and tual 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 1alyses of the concentrations of gamma emitters with
depth. To achieve this, it is necessary to calibrate the scintillation probes used with a model
borehole containing intervals with known activities (Strong 1980; Brodeur and Koizumi
1989; Arthi  1990). The rigorous procedures and facilities necessary for calibrating
scintillation probes have not yet been completed.

A scintillation probe is calibrated by periodically adjusti : the components of the
system to meet established specifications and by logging a test well with intervals « known
activity under standard conditions. The probe’s calibration is then verified in the field before
and after each logging run using pi able equipment and procedures that are correlated with
those of the calibration procedure. Standard conditions are established by constructing the
test borehole in a known geologic environment with backgror d radiation levels similar to
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To represent the logs used in the cross sections in a clear, yet compa format and to
help compare different vintages of data, it was necessary to digitize the original logs and to
redisplay them on a semilogarithmic scale. Depth in feet from the top of casing was
represented on the linear scale, and activity in ct/sec on the logarit nic scale. he logs used
in these evaluations collected before 776, and some of the 1976 vintage logs, had been
previously digitized by PNL, who provided text files of the information. T'nfortunately, it
was not realized until late in the evaluations that the 1970 vintage and earl__- logs had been
plotted on a scale of 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 plc >d on a scale of ct/min
were denoted on the legend for each plot of scintillation probe profiles. Additionally the
cross sections are not scaled horizontally. To obtain a true picture of the spacial relationship
between the wells used in the cross sections, the reader is instructed to inspect the location
map provided on each figure containing cross sections.

Features that were mapped in the evaluations for the B 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 not 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 UN] S /4 AS

A-1.4.1 216-B-43 1rough -50, -_., and -61 Waste Management Units

W ite Description:

216-B-43 through 49 Cribs: Scavenged mixed waste from uranium recovery (tributyl
phosphate solvent extraction) process in 221-U Building.

216-B-50 Crib: Waste storage tank condensate (mixed waste) frc  the ITS #1 unit in the
241-BY Tank Farm.

216-B-57 Crib: Waste storage tank condensate (mixed waste) frc  the ITS #2 unit in the
241-BY Tank Farm.

216-B-61 Crib: Never used.

Service Dates:

216-B-43 Crib: November 1954 to November 1954.
216-B-44 Crib: November 1954 to March 1955.
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A-1.4.2 216-B-1 through -19 Waste ! nagement Units

Waste ™zscription: Scavenged tributyl phosphate supernatant from 221-U during uranium
recovery operations.

Service Dates:

216-B-14 Crib: January 1956 to February 1956
216-B-15 Crib: April 1956 to December 1956
216-B-16 Crib: April 1956 to August 1956
216-B-17 Crib: January 1956 to January 1957
216-B-18 Crib: March 1956 to April 1956
216-B-19 Crib: February 1957 to October 1957

Waste Volume:

216-B-14 Crib: 8,710,000 L (2,300,000 gal)
216-B-15 Crib: 6,320,000 L (1,660,000 gal)
216-B-16 Crib: 4,560,000 L (1,500,000 gal)
216-B-17 Crib: 3,410,000 L (901,000 gal)

216-B-18 Crib: 8,520,000 L (2,250,000 gal)
216-B-19 Crib: 6,400,000 L (1,690,000 gal)

E-~lyation of Scintillation Probe Profiles: The 216-B-14 through 19 Cribs are located in the
eastern part of the 200-BP-2 Operable Unit. The cribs are monitored by eight monitoring
wells. Well E-13-1 monitors crib 216-B-14. Well E13-2 monitors crib 216-B-15. There is
a discrepancy between the location of Well E13-2 given by the GIS coordinates and the
location used by i-cht et al. (1977). ..ds evaluatic _ uses the ion of I :ht et al. (1977).
Wells E13-3 and E13-21 monitor crib 216-B-16. Well E13  monitors crib 216 ~ 17. Wi
E13-5 monitors crib 216-B-18. Well E13-6 monitors crib 216-B-19. Well E13-20 is also
used in evaluating crib 216-B-18. ..ble Al-3 provides details on the construction of the
wells used in this evaluation.

Cribs 216-B-14 through -19 have been previously evaluated by Fecht et al. (1977).
They concluded that measurable migration of contaminants has occurred beneath all the cribs
and that possible breakthrough to the water table has occurred under cribs 216-B-14 and
216-B-16. The conclusions of the present evaluation agrees with the previous evaluation of
Fecht et al. (1977).

The wells monitoring the 216-B-14 through -19 Cribs were compiled into two cross

sections (Figure A1-5) and correlated with the lithologic columns from Wells E13-14 and
+:3-18 (Lindsey et al. 1991) and the regional mapping of Lindsey et al. (1992). Although
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216-B-53A, -53B, -54 and -58 Trenches: Liquid waste from Hanford Laboratories
operations.

Service Dates:

216-B-20 through -26 Trenches: 1956.

216-B-27 through -34 Trenches: 1957.

216-B-52 Trench: December 1957 to January 1958.
216-B-53A Trench: October 1965 to November 19685.
10 216-B-53B Trench: November 1962 to March 1963.
11 216-B-53 Trench: March 1963 to October 1964.

12 216-B-58 Trench: November 1965 to June 1967.

O 00O\ & W=

13
.14 Waste Volume:
15

16 216-B-20 Trench: 4,680,0000 L (1,230,000 gal).
17 216-B-21 Trench: 4,670,000 L (1,250,000 gal).
18 216-B-22 Trench: 4,740,000 L (1,250,000 gal).
19 216-B-23 Trench: 4,510,000 L (1,190,000 gal).
20 216-B-24 Trench: 4,700,000 L (1,250,000 gal).
21 216-B-25 Trench: 3,760,000 L ( 993 00 gal).
22 216-B-26 Trench: 5,880,000 L (1,550,000 gal).
23 216-B-27 Trench: 4,420,000 L (1,170,000 gal).
24 216-B-28 Trench: 5,050,000 L (1,330,000 gal).
25 216-B-29 Trench: 4,840,000 L (1,280,000 gal).
26 216-B-30 Trench: 4,780,000 L (1,260,000 gal).
27 216-B-31 Trench: 4,740,000 L (1,250,000 gal).
-t 28 2__B_!..ench: 770,000 L (1,260,000 gal).
~ 29 216-B-33 Trench: 4,740,000 L (1,250,000 gal).
30 216-B-34 Trench: 4,870,000 L (1,290,000 gal).
31 216-B-52 Trench: 8,530,000 L (2,250,000 gal).
32 216-B-53A Trench: 549,000 L (145,000 gal).
33 216-B-53B Trench: 15,000 L (3,990 gal).
34 216-B-54 Trench: 999,000 L (264,000 gal).
35 216-B-58 Trench: 413,000 L (109,000 gal).

36

37 Evaluation of Scintillatic~ P~h= D-~files:

38

39 The 216-B-20 through -34, -52, -53A, -53B, -54 and -58 Cribs are located in Operable

40 Unit 200-BP-2. The crib area is monitored by 23 wells: Wells E13-7 through E13-19 and
41 Wells E13-51, E13-52, E13-54 through E13-61. Table Al-4 provides details of the wells
42 used in this e * iation.
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Waste Volume:

216-B-35 Trench: 1,060,000 L (280,000 gal).
216-B-36 Trench: 1,940,000 L (513,000 al).
216-B-37 Trench: 4,320,000 L (1,141,000 gal).
216-B-38 Trench: 1,430,000 L (378,000 gal).
216-B-39 Trench: 1,540,000 L (407,000 gal).
216-B-40 Trench: 1,640,000 L (433,000 gal).
216-B-41 Trench: 1,440,000 L (380,000 gal).
216-B-42 Trench: 1,500,000 L (396,000 gal).

Evaluation of Scintillation Probe Profiles:

The 216-B-35 through -42 Trenches are located within the 200-BP-3 Operable Unit, in
the northwest portion of the 200 East Area. The 216-B-35 Trench is monitored by Well
E33-286, the 216-B-36 Trench by Well E33-21, the 216-B-37 Trench by Wells E33-287 and
-288, the 216-B-38 Trench by Wells E33-289 and -290, and the 216-B-42 Trench by Well
E33-8. The 216-B-39, -40 and -42 Trenches have no monitoring wells in their immediate
vicinity. Wells E33-10, -28, -29 and -32 lie on the perimeter of the 216-B-35 through -42
waste management unit area. These outlying wells were used to define the lateral extent of
radionuclides originating from these trenches. All of the monitoring wells in this area are
occasionally logged by PNL. Details of the monitoring wells and the scintillation probe
profiles used in this evaluation are given in Table Al-5.

Fecht et al. (1977) evaluated the scintillation probe profiles from Wells E33-8 and -21,
which monitor the 216-B-41 and -36 Trenches respectively. They concluded that the interval
of elevated gamma radiation, found between 7.1 and 18.9 m (23 and 62 ft) in Well E33-8
" d between the surface and 16.8 m (55 ft) in Well E33-21, was not migrating and that
activity levels v g Activity below 16.8 m (55 ft) V¥ 2371 was
repor | to be 1 hed background by 1976.

The evaluation in this report is consistent with that of . _cht et al. (1977) except for the
interpretation of the activity detected in Well E33-21. The significant gamma activity
reaches 70 ft (21.3 m) rather than 16.8 m (55 ft) as reported by Fecht et al. (1977). Also,
Fecht et al. (1977) made no mention of the development of a peak below the water table, at a
depth of 82.3 to 85.4 m (270 to 280 ft), between 1970 and 1976.

The scintillation probe profiles from the wells monitoring the 216-B-35 through -42
Trenches were compiled into 2 cross sections and correlated with the stratigraphy for the
area (Lindsey et al. 1992; Last et al. 1989) (Figure A1-9). The correlation between the
scintillation probe profiles and the lithology is good because complete stratigraphic
information is available for many of the wells in this area. Well construction data is also
available for Wells E33-29 and -32 (Figure A1-9). There is a clear correlation between the
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span of time (Figure A1-9). The more recent profiles available from Wells E33-28, -29, and
-32 are consistent with the temporal char :s in the logs from E33-8, -10, and -21. Low
levels of gamma radiation were detected below the water table in Well E33-29, located in the
southern part of this area, in 1987 while background levels were detected in Wells E33-28
and 32, located in the central part of this area, in 1987 and 1989, respectively (Figure A1-9).
The distribution in time and space of the elevated gamma radiation detected in the
groundwater beneath the 216-B-35 through -42 area suggests that the source of gamma
emitters is located to the north or northeast, possibly in the BY Crib area or in the 241-BY
Tank Farm (Figure A1-10).

A-1.4.5 216-B-7, -8, -11, and -51 Waste Management Units

Waste Description:

216-B-7A and -7B Cribs: Liquid mixed wastes including cell drainage and decontamination
waste from building 221-B, liquid waste directly from building 224-B and through over
flow from the 201-B Settling Tank.

216-B-8 Crib and Tile Field: Liquid mixed wastes including second cycle supernatant and
cell drainage from building 221-B and decontamination waste from building 224-B.
Inadvertent discharge of sludge to crib from tank 241-B-104.

216-B-11A and -11B Reverse Wells: Liquid mixed wastes including low salt neutral to basic
process condensate from the 242-B Evaporator.

216-B-51 French Drain: Liquid mixed waste including flush drainage from a pipeline which
carried high salt, neutral to basic scavenged tributyl phosphate waste from building
221-U to the BC Cribs.

Servi~~ ™~tes:

216-B-7A and -7B Cribs: October 1946 to May 1967.

216-B-8 Crib and Tile Field: April 1948 to July 1953.

216-B-11A and -11B Reverse Wells: December 1951 to December 1954.
216-B-51 French Drain: January 1956 to January 1958.

XYl ne

e Volume:

216-B-7A and -7B Cribs: 43,600,000 L (11,500,000 gal).

216-B-8 Crib and Tile Field: 27,200,000 L (7,200,000 gal).
216-B-11A and -11B Reverse Wells: 29,600,000 L (7,700,000 gal).
216-B-51 French Drain: 1,000 L (300 gal).
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A "leaky" geologic barrier of some sort is postulated to exist in the subsurface beneath
the 216-B-8 Crib and Tile Field. Scintillation probe profiles from wells located next to the
216-B-8 Crib have a blocky character while those removed a short distance from the crib
have a distinctly digitate character (Figure A1-12). This suggests that a "leaky" geologic
barrier is present within the Hanford sand, between 15 and 20 m (50 and 70 ft) below the
surface. While the 216-B-8 Crib was active, this barrier impeded the downward movement
of gamma emitters, causing them to move laterally. The available lithologic information is
inadequate to verify this hypothesis.

Elevated gamma activity is only detected under the southwestern end of the tile field,
closest to the 216-B-8 Crib. This activity is only found to a depth of 15 m (50 ft),
corresponding to the uppermost "digit" found in the profiles from wells offset from the
216-B-08 Crib itself (Figure A1-12). This supports the existence of the postulated "leaky"
geologic barrier within the Hanford sand.

Although the scintillation probe profiles from the wells monitoring the 216-B-7 and -11
waste management units do not have digitate character (Figures # -12 and A1-13), the
relationships between the profiles suggests that the distribution gamma emitters from these
waste management units was controlled by similar subsurface conditions as those found under
the 216-B-8 Crib and Tile Field. Elevated gamma radiation is found between 6 and 15 m
(20 and 50 ft) on the western side of the B-7 Cribs, in Wells E33-59 and -75 (Figure Al-13).
This corresponds to the upper "digit" found in scintillation probe profiles from wells
removed from the 216-B-8 Crib. Under the 216-B-11A and -11B Reverse Wells, elevated
radiation is found on a thin interval between 23 and 30 m (75 and 100 ft) below the surface.
This correlates with an interval of silty material found in Well E33-19 (Lindsey et al. 1992).
The disposal depth of these wells was 12 m (40 ft), which may have penetrated the
postulated geological barrier and allowed gamma emitters to reach this deeper silty layer.

It appears that gamma emitters from the B-7 Cribs have moved laterally under the
216-B-11 Reverse Wells and commingled with any radionuclides from those waste
management units. Evidence for this includes the correlation between the depth to which
radionuclides reached in the vicinity of Well E33-58 and the depth of the radionuclides
detected under the 216-B-11 Reverse Wells. The apparent dip of the base of the elevated
radiation in this area also supports the proposed lateral migration of gamma emitters from the
216-B-7 Cribs.

There is no evidence that the radionuclides residing in the unsaturated zone beneath the
216-B-7, -8 and -11 waste management units are migrating vertic: y or laterally. However,
there are very few current scintillation probe profiles available from the wells monitoring
these structures. Without adequate temporal control, the potential for migration of gamma
emitters in the subsurface cannot be properly evaluated.
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table extended 600 m (2,000 ft) from the 216-B-5 Reverse Well. The results of this
evaluation do not conflict with the findings of these previous studies.

Scintillation probe profiles from wells located near the 216-B-5 and 241-B-361 waste
management units were compiled into two cross sections and correlated with the lithologic
section presented by Smith (1980) and the regional mapping of Lindsey et al. (1992) (Figure
Al-15). The lithologic section from Smith (1980) was modified to include the lithologic
units mapped by Lindsey et al. (1992). The features on the scintillation probe profiles
correlated well with the stratigraphy of Smith (1980) and Lindsey et al. (1992).

Elevated levels of gamma radiation is detected above and below the water table, within
the Hanford lower coarse and the Ringold A (Figure A1-15). The source of the gamma
emitters detected in the unsaturated Hanford lower coarse is attributed to waste disposal
activities in the 216-B-5 Reverse Well (Smith 1980). The lateral extent of the gamma
emitters detected above the water table cannot be adequately characterized with the available
scintillation probe pro™" s. Elevated gamma radiation levels within the unsaturated Hanford
lower coarse are only detected in Well E25-24, located 6 m (20 ft) southeast of the 216-B-5
Reverse Well. Based on soil samples from Wells E25-23 and 25, radionuclides in the
Hanford lower coarse are at found least 6 m (20 ft) to the northwest of the 216-B-5 Reverse
Well (Smith 1980). The distribution of the radionuclides above the water table are likely to
be controlled by the dip of the layering in the Hanford lower coarse. e top of this unit
dips to the south-southwest and the top of the Ringold A dips to the south beneath the
216-B-5 and 241-B-361 waste management units (Lindsey et al. 1992). Wells E25-73 and 74
are located down dip, 23 and 31 m (77 and 101 ft) south-southwest respectively, of the 216-
B-5 Reverse Well. However, they are not logged to this depth and cannot lend any clues as
to the lateral distribution of radionuclides in the unsaturated lower coarse from the reverse
well.

Elevated gamma activity is detected below the water table, near the top of the basalt in
Wells E25-1, 7 and 24 in the area of the 216-B-5 and B-361 waste management units. There
have been no significant changes in the character of the scintillation probe profiles from these
wells over time. The radionuclides detected in the groundwater has been attributed to waste
disposal activities in the B-5 Reverse Wells. Since the 216-B-5 Reverse Well reaches the
water table, it is certain that radionuclides were discharged into the groundwater. Smith
(1980) proposed that the BY cribs, located about 900 m (3,000 ft) northwest of this area,
were also a source of gamma emitters in the groundwater. This hypothesis was based upon
water chemistry data (Smith 1980) and cannot be verified using gross gamma radiation
measurements alone.

There is some evidence that gamma emitters may reside near the top of the Hanford

sand in the area of the 216-B-5 and 216-B-361 waste management units. Slightly elevated
readings are found on this interval in Well E25-24 (Figure A1-15). In Wells E25-73 and
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indicated. This present evaluation is consistent with Fecht et al. (1977). It should be noted
that no newer well logs are available for the wells in the zone of elevated gamma activity.

Scintillation probe profiles from Wi s E28-53, E28-54, E28-57 and E28-59 were
compiled into a cross section and correlated with the regional mapping of Lindsey et al.
(1992) (Figure Al-16). Elevated gamma radiation is present in the 1976 well logs for Wells
E28-53, E28-54, E28-55, E28-57 and E28-61. These well logs indicate that radionuclides
are present from a depth of 4 to 13 m (12 to 42 ft) beneath the crib area and beneath the
secondary tile field lateral immediately south of the E28-57 Well in the tile field. The
thickness and lateral extent of the elevate gamma readings is illustrated in Figure Al-16.
Lateral migration of radionuclides is not indicated as Wells E28-59, E28-56, E28-58 and
E28-60 do not have elevated gamma readings. Vertical migration of gamma emitters has not
occurred since . 3 and breakthrough to groundwater is not indicated.

The presence of elevated gamma radiation in the vadose zone around 241-BX-155 and
241-BX-302C cannot be evaluated because the closest monitoring well, E28-2, is 120 m (350
ft) away to the southeast. Well E28-2 does not have elevated gamma readings within the
vadose zone. Elevated gamma radiation occurs in the groundwater, in Wells E28-2 and
E28-5. The source of groundwater contamination may be from the 216-B-5 Reverse Well,
located 200 m (600 ft) south of Well E28-2 and 300 m (900 ft) southwest of Well E28-5.

A-1.4.8 216 -56, -59, 241-B-154, and -302B Waste Management Units

Waste Descriptions:

216-B-56 and -59 Cribs: These cribs have never been used.

241-B-154 _.version Box 1d -302B C: 1~ 1k: Various types of waste solutions from
processing and decontamination operations to disposal sites.

Sen—-~ Dates:

216-B-56 and 59 Cribs: Never used.

216-B-154 Diversion >x: 1945 to 1984.

241-B-302B Catch Tank: 1945 to 1985.

Waste Volume: N/A

Evaluation of Sci~+1lation Probe Profiles:

The 216-B-56 and 59 Cribs, the 241-B-154 Diversion Box and the 241-B-302B Catch
Tank are located *)ng the western side of the 200-BP-5 Operable Unit. Wel E28-14
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Evaluation of Scintillation Probe ™~files:

The 216-B-6, -10A and -10B waste management units are located south of building
222-B, within the 200-BP-6 Operable Unit. These waste management units are monitored by
Well E28-17, which is occasionally logged by PNL. The location of this Well relative to the
B-6 and -10 waste management units is shown in Figure A1-19. No scintillation probe
profiles were available from any other wells in the area.

Fecht et al. (1977) reviewed the scintillation probe profiles from Well E28-17 and
concluded that gamma emitters from the 216-B-10A and -10B Cribs and concluded that
radionuclides had not reached the groundwater in this area. Fecht et al. based their
conclusions on the volume and composition of wastes disposed of in the 216-B-10 Cribs since
elevated gamma radiation was never detected in the E28-17 Well. The conclusions of this
report do not differ from those of Fecht et al. (1977).

The scintillation probe profiles for Well E28-17 were compiled and correlated with the
lithologic column for that well (Lindsey et al. 1992). The regional mapping of the tops of
the lithologic units present in this area indicates that this well is up dip from the 216-B-6 and
-10 waste management units. This suggests that the well is not optimally placed to detect
gamma emitters from these units.

Since no elevated gamma activity has ever been detected in Well E28-17, there is no
evidence that radionuclides from the 216-B-6 and -10 waste management units are migrating
in the vadose zone or have reached the water table. However, this is inconclusive because
the well is probably not optimally placed to detect gamma emitters from the 216-B-6 and -10
waste management units.

A-1.4.10 216-B-2-1, -2-2, -2-3, and -63 Waste Management Units

Waste Description: Mixed waste. A complete waste description is in Section 2.3.5.
Service Dates:

216-B-2-1 itch: April 1945 to November 1963.

216-B-2-2 Ditch: November 1963 to1 1y 1970.

216-B-2-2 Ditch: 1970 to 1987.
216-B-63 Ditch: 1970 to present; active.
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Evalur+~n of Scintillation Probe Profiles:

The 216-B-12, -55 and -64 waste management units are all located on the eastern side
of the 200-BP-9 Operable Unit, between 300 and 600 m (1,000 and 2,000 ft) west of
Building 221-B. The 216-B-55 Crib is currently active and the 216-B-64 etention Basin has
never been used. Wells E28-9, -16, -64, -65, -66 and -76 monitor the inactive 216-B-12
Crib. Wells E28-12 and -13 monitor the 216-B-55 Crib. No wells are in place to monitor
the 216-B-64 Retention Basin. All of the monitoring wells in the area have been occasionally
logged by PNL. Well E28-12 (02-55-04) is also logged semi-annually by TFSA&S. Details
of these monitoring wells and the scintillation probe profiles used in this evaluation are given
in Table Al-11.

The scintillation probe profiles from the wells monitoring the 216-B-12 and -55 Cribs
were reviewed by Fecht et al. (1977). Elevated levels of activity were detected from the
base of the 216-B-12 Crib to an unknown depth. Only background levels of radiation were
detected beneath the 216-B-55 Crib. No evidence of radionuclides reaching the groundwater
was found in the area. The conclusions of this evaluation do not differ substantially from
those of Fecht et al. (1977).

Scintillation probe profiles from most of the wells in the area of the 216-B-12, -55 and
-64 waste management units were compiled into two cross sections and correlated with the
lithologic column from Well E28-17 (Figure Al-21) (Lindsey et al. 1992). Well E28-17 is
located about 300 m (1,000 ft) southeast of this area. Although the features on the
scintillation probe profiles due to changes in lithology are very subtle in this area, the
consistent character of the profiles and the background conditions detected in most of the
wells make the correlation between the logs and the lithology fair to good.

Eleva |_____1 liation is detected ! hthe (6 -12 Crib from the bottom of the
crib to an unknown depth. ...e four wells in the immediate vicinity of this crib ~ "8-64,
-65, -66 and -76) do not penetrate the interval of elevated radiation . .gure A1-21). The top
of the elevated gamma radiation correlates closely with the top of the Hanford sand,
suggesting that this lithologic boundary may control the distribution of radionuclides in the
subsurface. The elevated radiation is shallowest near the southern end of the crib, and is
deeper to the north. This is consistent with the northerly dip of the top of the Hanford sand
(Lindsey et al. 1992). Scintillation probe profiles from Well E28-16 suggest that gamma
emitters placed in the B-12 Crib may reach a depth of about 37 m (120 ft). An interval of
elevated gamma radiation was detected between 28 and 37 m (90 and 120 ft) in 1976 (Fecht
et al. 1977). This well is located about 24 m (80 ft) south of the B-12 Crib, up the regional

dip of the top of the Hanford sand.

Background levels of gamma radiation are detected in the two wells which monitor the
active 216-B-55 Crib. This is inconsistent with the history of waste disposal for this crib.
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Scintillation probe profiles from the four wells which monitor the 216-B-62 waste
management unit were compiled into a cross section and correlated with the lithologic
column available for Well E28-18 (Lindsey et al. 1992) (Figure A1-22). The correlation
between features on the scintillation profiles and lithologic boundaries can be considered fair
to poor since the expression of lithologic changes is very subtle on profiles from wells in this
area.

The gamma emitting radionuclides disposed of in the 216-B-62 Crib appear to reside
near its southeastern end. The top of the interval where elevated levels of gamma radiation
are detected is found at a depth of about 10 m (34 ft). This corresponds to the top of the
Hanford sand in the area of the B-62 Crib. The interval of elevated radiation is about 24 m
(80 ft) thick. There is no evidence of gamma emitters moving downwards over time or of
gamma emitters in the groundwater.

The data are inadequate to define the lateral extent and potential for lateral migration of
radionuclides from the 216-B-62 Crib. It is likely that the lateral distribution of gamma
emitters is controlled by the northward dip of the top of the Hanford sand in this area
(Lindsey et al. 1992). This is supported by the correlation between the top of the interval of
elevated radiation and the Hanford sand. However, the elevated radiation detected in Well
E28-18, located south of the crib, conflicts with this hypothesis. One possible explanation is
that there may be some local features in the top of the Hanford sand which are not shown by
the regional mapping of Lindsey et al. (1992). Another possibility is that the distribution of
radionuclides is not controlled by the lithology at all.

A-1.4.13 218-E-2, -2A, 4, -5, -5A, -9, and -10 Waste Management Units
Description of .,a:"  Sol v including f "~ :d equipment a1 industrial waste.

s o~
218-E-2 Burial Ground: 1945 to 1953.
218-E-2A Burial Ground: 1945 to 1955.
218-E-4 Burial Ground: 1955 to 1956.
218-E-5 Burial Ground: 1954 to 1956.
218-E-5A Burial Ground: 1956 to 1959.
218-E-9 Burial Ground: 1953 to 1958.
218-E-10 Burial Ground: 1960 to Present.
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33% each). Two casing strings are typically used to a depth of about 60 m (200 ft) in these
wells. This will attenuate the gamma activity by about 90%. The attenuation of the
measured gamma activity by the multiple strings of well casing may make it impossible to
detect low concentrations of radionuclides within the vadose zone with the parameters
currently used in the logging program.

A-1.4.14 216-B-3, -3A, -3B, -3C, -3-1, -3-2, -3-3, and 216-E-28 Waste Management
Units

Was*~ Mescripti~—: Mixed waste. A complete waste description is in Section 2.3.5.

Service Mrtoe:

216-B-3 Pond: 1945 to Present; Active.
216-B-3A Pond: 1983 to Present; Active.
216-B-3B Pond: 1984 to Present; Active.
216-B-3C Pond: 1985 to Present; Active.
216-B-3-1 Ditch: 1945 to 1964.
216-B-3-2 Ditch: 1963 to 1970.
216-B-3-3- Ditch: 1963 to 1970.
216-E-28 Pond: Unknown.

Waste Volume:

216-B-3 Pond: 240,000,000,000 : (63,000,000,000 gal).
216-B-3A through -3C Ponds: Not reported.

216-B-3-1 Ditch: 149,000,000,000 L (39,300,000,000 gal).
216-B-3-2 Ditch: 149,000,000,000 L (39,300,000,000 gal).
216-B-3-3 Ditch: Not reported.

216-E-28 Pond: Unknown.

Evaluation of “-*~**"'-*ion Probe Profiles:

The 216-B-3 Ponds, 216-B-3-1 through -3 Ditches and the 216-E-25 Pond are located
in Operable Unit 200-BP-11. Scintillation probe profiles were obtained for 30 wells located
in and around the area of these waste management units, Details of these wells are given in

Table Al-14.

With the exception of moderately elevated gamma activity at a depth of 122 m (400 ft)
in Well 699-42-42A (DB-8) and 101 m (330 ft) in Well 699-42-40C, no elevated gamma
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A-1.4.16 216-A-25 and 216-N-8 Waste Management Units
W~~~ Nescription: A complete waste description is in Section 2.3.5.
Service Dates:

216-A-25 Pond: 1957 to 1987.
216-N-8 Pond;: 1958 to 1987.

Waste Volume:

216-A-25 Pond: 307,000,000,000 L (81,100,000,000 gal).
216-N-8 Pond: Unknown.

Evaluation of Scintillatior ™ ~be Profiles:

ne 216-A-25 and 216-N-8 ponds (Gable Mountain and West Ponds) are located in
Operable Unit 200-UI-6. Scintillation probe profiles were obtained for Wells 699-50-45,
699-50-48, 52-46A, 52-48, 54-45B, 54-42, 55-44, 56-53, 55-55, and 60-57. Details of the
monitoring wells are given in Table Al-15.

No elevated gamma activity is recorded within the vadose zone in these wells.
Moderately elevated gamma radiation is recorded in the logs from the southeastern part of
Operable Unit 200-UI-6 (Wells 699-50-48, 699-50-45, 699-52-48 and 699-52-46A). The
elevated activity is at depths well below the water table and within the Columbia River Basalt
Group. The scintillation probe profile of Well 699-50-45B, located 1,050 m (3,500 ft)
southeast of the Gable Mountain Pond, is shown in Figure A1-25.

The elevated gamma activity may represent naturally higher gamma radiation associated
with an interbed of sediment or paleosoil between basalt layers. Well 600-42-42A (DB-8) in
the B Pond area has a sim ™" r ° :d and shaped peak at a depth of 122 m (400 ft) within the
Columbia River isalt Group. Alternatively the elevated activity may represent
contamination of one of the upper unconfined aquifers.

A-1.4.17 241-B Tank Farm

The 241-B Tank Farm is located within the 200-BP-7 Operable Unit, east of the
241-BX Tank Farm and south of the 216-B-7 Cribs and 216-B-11 Reverse Wells. The 241-B
Tank Farm contains 16 single-shell, carbon steel-lined, concrete reinforced tanks. Twelve of

the tanks, 241-B-101 through -112 have individual capacities of 2,017,000 L (533,000 gal).
Four tanks, 241-B-201 through 204 have individual capacities of 208,000 L (55,000 gal).
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241-BX-102, -107, -108, -110 and -111 are included in the Watch List Tanks because they
contain ferrocyanide.

Scintillation probe profiles from selected drywells used to monitor the BX Tanks were
reviewed and general conclusions reached about the distribution of radionuclides in the
subsurface in the 241-BX Tank Farm area. All of the scintillation probe profiles used were
collected by TFSA&S, which logs the monitoring wells in the 241-BX Tank Farm on a
periodic basis.

Elevated gamma activity is present within the backfill material around the tanks and
near the surface. In addition elevated gamma activity is indicated beneath the BX-107 and -
111 tanks within the Hanford sand. Some of the elevated gamma activity within the backfill
and near the surface may be due to gamma emitters contained within near surface utilities.

No definite downward migration is in evidence for the scintillation probe profiles
available. Because of the limited depth of the wells, the possibility that gamma emitters may
have reached the groundwater cannot be ruled out.

A-1.4.19 241-BY Tank Farm

The 241-BY Tank Farm is located within the 200-BP-7 Operable Unit, north of the
241-BX Tank Farm and south of the BY Cribs. The 241-BY Tank Farm contains 12
single-shell tanks with a capacity of 2,870,000 L (758,000 gal). The BY Tanks were
constructed in an excavation, about 14 m (46 ft) below grade, and buried using native soil
(Welty 1988). All of these tanks contain noncomplexed wastes in the form of salt cake,
sludge or drainable interstitial liquid (Hanlon 1991). Except for tanks 241-102-BY and
109-BY, the remaining ~ Y Tanks conta rocyanide and a monitored closely for ¢/ ges
in temperature and wa *~ vol' : (Hanl 91). All of the BY Tanks have been partially or
interim isolated. Tanks 241-103-BY, 105-BY, 106-BY, 107-BY and 108-BY are classified as
assumed leakers. Of these assumed leaking tanks, only 241-106-BY has not been stabilized
(Hanlon 1991).

Scintillation probe profiles from selected drywells used to monitor the BY Tanks were
reviewed and general conclusions reached about the distribution of radionuclides in the
subsurface in the 241-BY Tank Farm area. All of the scintillation probe profiles used were
collected by TFSA&S, which periodically logs the monitoring wells in the 241-BY Tank
I’ m. In general, levels of gamma activity appear to be declining over time. There is also
evidence of migration of radionucludes in the subsurface. The criteria used to deduce
whether or not migration is occurring include instances where increasing levels of
radioactivity are found, gross changes in the character of the scintillation probe profiles or

WHC.29B/6-23-92/02871A

Al-35






ok
O OO0~ WV H WK ==

o B LD L L LW LW LWL WERNEN NN DNNDNDN = = e e e e e
N—=, OV ~-NTANE LN OOV NAANANE W= OOV WV A WN =

DOE/RL-92-05
Draft A

Fecht, K.R., G.V. Last and K.R. Price, 1977, Evaluation of Scintillation Probe Profiles
from 200 Area Crib Monitoring Wells, ARH-ST-156, Atlantic Richfield Hanford
Company, Richland, Washington.

Hanlon, B.M., 1991, Tank Farm Surveillance and Waste Status Report for July 1991, WHC-
EP-0182-40, Westinghouse Hanford Company, Richland, Washington.

Lane, K.A., 1990, Requirements Analysis for Surveillance of Single Shell Tank Farm Vadose
Zone, WHC-SD-WM-RD-006, Westinghouse Hanford Company, Richland Washington.

Last, G.V., B.N. Bjornstad, M.P. Bergeron, D.W. Wallace, D.R. Newcomer, J.A.
Schramke, M.A. Chamness, C.S. Cline, S.P. Airhart and J.S. Wilbur, 1989,
Hydrogeology of the 200 Areas Low-Level Burial Grounds - An Interim Report, PNL-
6820, Westinghouse Hanford Company, Richland, Washington.

Lindsey, K.A., B.N. Bjornstad, and M.P. Connelly, 1991, Geologic Setting of the 200 West
Area: An Update, WHC-SD-EN-T1-02, Rev. 0, Wesinghouse Hanford Company,
Richland, Washington.

Lindsey, K.A., B.N. Bjomstad, J. Lindberg and K. Hoffman, 1992, Geologic Setting of the
200 East Area: An Update, WHC-SD-EN-TI-02, Rev. 0, Westinghouse Hanford
Company, Richland, Washington.

Luttrell, S.P., B.N. Bjornstad, J.V. Borghese, and D.R. Newcomer, 1989, Contribution to
B Pond Characterization Report, EBEL-WHC/92-09-SD-92-007.

Price, W.H. and K.R. Fecht, 1976a, Geology of the 241-B Tank Farm, ARH-LD-129,
Atlantic Richi d Hanford Company, Richland, Washii __on.

Price, W.H. and K.R. Fecht, 1976b, Geology of the 241-BX Tank Farm, ARH-LD-130,
Atlantic Richfield Hanford Company, Richland, Washington.

Price, W.H. and K.R. Fecht, 1976c, Geology of the 241-BY Tank Farm, ARH-LD-131,
Atlantic Richfield Hanford Company, Richland, Washington.

Raymond, J.R. and V.L. McGhan, 1964, Scintillation Probe Results - 200 Area Waste
Disposal Site Monitoring Wells, [W-84577, General Electric Company, Richland,
Washington.

Schlumberger, H., 1972, Log Interpretation: Volume I- Principles, Schlumberger Ltd., New
York, New York.

WHC.29B/6-23-92/02871A

Al1-37



Neliie (RN Bo WV B S R

B

s

DOE/RL-92-05
Draft A

Smith, R.M., 1980, 216-B-5 Reverse Well Characterization Study, RHO-ST-37, 1 ckwell
Hanford Operations, Richland, Washington.

Strong, F.S., 1980, Gamma Calibration Curves - Dry Well Van Probes, ~ rawing 0. -2-
72449, Rockwell Hanford Operations, Richland, Washington.

Tillson, D.D. and V.L. Mc _an, 1969, Changes in Scintillation Probe Findings - 1964 to
1968, 200 Area Waste Disposal Site Monitoring Wells, BNWL-CC-2255, Battelle
Pacific Northwest I aboratories, Richland, Washington.

Welty, R.K. and N.J. Vermeulen, 1989, Waste Storage Tank Status and Leak Detection
Criteria, WHC-SD-WM-TI-357, Westinghouse Hanford Company, Richland,
Washington.

Welty, R.K., Waste Storage Tank Status and Leak Detection Criteria, SD-WM-TI-356,
Westinghouse Hanford Company, Richland, Washington.

WHC.29B/6-23-92/02871A

Al-38









)

9

DOE/RL-92-05
Draft A

216-8-61

N o 0

L]
L) 8
L. 0
1 4
2 Z<I 3|

E
North

§
@
2z

!
8.
3|

Source: Westinghouse GIS Listing of Well Statistics

D D'
E33-38 E33-13 East
west E33-24 E33-5 TD: 242 TD: 229
To?'éf o TD: 237 TOC:631.74'  TOC:625.53
.._ . 3 sunts =-v S-unil e TOC 63204 . c:m-p: Second ’0 ‘a Ceunts ::. N‘_!b .;n:: ws«m .
s e P ST e . A
.ﬁ%.!‘__.!ﬁ.'. JEH] [ Ihlu 1 _L% Hanford upper coarse ,“% l|ﬂ nf 1 X =|'!| i :1 Ill. -
} LiiL :"."hxi o =l il o ,]“, 2 1 il )l
] 't | i ili’ $ f -
: i ] ™ o il A =
e =iiin
|.i_f I.' f g l .Ti ” ’ I -
Al ,Hanfordsand | m |’ ;€;#500 §
ELln TT" 12 il 2
3 Al | ||| LR i N AR
z a E iib . ey, M 2 0
i n'ﬁ' ! ‘;v;%‘r'lc?arﬁ f .fmmr&‘”lLf ’5:5- — 400
= i i A O e i :
T i BasaR i Ty [
o = il i B
T 1o T
: [ 1 I T
:':’ || ‘II"";! -l —300
Petfm ey ] 3
il i ,

Surface Locations of Wells Not to Scale in Cross Section

E33-38
Sy E33-1 TD: 242
E33-4 E33-24
TD: 228' TD: 253° TD: 237° TD: 235 TOC: 631.74'
TOC:624.92° . TOGBIAI i sy VOO GEATR | commpiisr | TOC: 628, 12 ey ot i v Secons
.- 5 wountg :.sxam - ® . ?: I? . IO .
N T Ok i = : 'Ilu
‘s @ 1‘. [N 1
T T = e T T
1 T '. i :
3 :H]!:l f” =
4 "I <0 |1
il i 11
Lt 1T}
< 200 “W——" W I
£ e ) | LS L et uL
2 -'ﬂ"“:—_ll I I MR T
: aw, R RHEL “u .%'.—%ff%;c.l..w
G | ] T { i —— #rs cru |
300 JudlLLERE rrE— m “ .
3 il v i |-H 1 m
1 | - IRE 'I“ l' ' . i
: | il ¢ P | T T - -~
. T T i H m
EI l it u”: R

400

Surface Locations of Wells Not to Scale in Cross Section

E'
South

Elevation (leet)

Explanation
Lithologic Boundary

=« == Boundary Elevated Radiation

Figure A1-3. 216-B-43 through --50, -57, and -61 Waste Management Units:
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Figure A1-21. 216-B-12, -55, and -64 Waste Management Units: Scintillation Probe
Profile Cross Sections A-A’ and B-B’.
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DOE/RL-92-05

Draft A
Table A1-5. Details of Wells and Logs Used in Evaluation of WMUs 216-B-35
through -42.

Well # Northing Westing TOC ' Darfarat...... 1 0gs used |
E33-8 45832 53851 2/20/76 .
4/27170 .
4/19/68 .
5/17/63 .

5/4/59
E33-10 45216 54566 - 671,18 ¢ w290 . i69-285 - 12/3/76 .
Lo anes
BRI 5117163 .
E33-21 45324 53855 668.13 280 T 235-275 5/4176 .

4/27170

5/17/63

5/4/59
me o .
E33-28 596 54668 66423 - 276 . 2 276 10/15/87  *
E33-29 45124 54665 673.77 283 263-283  9/14/87 .
E33-32 45524 53689 - -659.83 . @67 - 246-267 . - BI9/89 :
E33-286 4R257 54017 ——- 50 . 7118187 .
E33-287 383 53980 -—- 50 —— 7/ 87 .
£33-288 45428 53980 --- 49 - 7587 .
E33-289 45479 53980 . 49 -~ ms :
E33-290 45520 53980 --- --- --- 711587 *

*Digitized Logs
Source: Westinghouse GIS Listing of Well Statistics; Latst et al. (1989).
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DOE/RL-92-05

Draft A
tble A1-6. Details of Wells and Logs Used in Evaluation of Page 2 of 2
WMUs 216-B-7, -8, -11, and -51.

[Wer # Northing  Westing ~ TNC D Perforatinns  1ogs Used |
"3-73 45993 52815 01,69 1a6 - 5576 ]

5/22/63

E33-74 46011 52747 629.92 145 --- 5/5/76
' L R e 52263

E33-75 45709 52798 641.78 144 --- 5/5/76
:33-76 46155 52681 625.31 143 eea . sisrTe ¢t
L R 7 B
E33-84 46058 53198 649.18 150 40-100 5/27/63
E33-89 45863 52835 650 145 e 5/576 ¢

| | 5/22/63

* Digitized Log
Source: Westinghouse GIS Listing of Well Statistics.
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DOE/RL-92-05

Draft A
Table Al1-7. Details of Wells and Logs Used in Evaluation of WMUs 216-B-5
and 241-B-361.
We” # Northina Caetinm T™TAN D Perforatinne '__nnc lHean |
E28-1 43480 LYRLLE) 685.2 o oce «/7-311 /41D
5/11/58 *
£28-7 43437 52812 685,91 0 810 e e . 270-8335 IR (A LT/ 1- B
: R e 5/17/63  *
: v ST e L “BI26/59
E28-23 43 52852 R - 328 - 278-328 Not Available
TT3-24 43466 52841 e 822 - 277327 7/15/87 -
’ B e Br22/e6  *
E28-25 43494 52869 -—- 329 279-328 Not Available
E28-73 43415 52890 --- -—— ——— 812/87
'8-74 43385 190 -— -——- -—- 287 ot

*Digitized Logs
Source: Westinghouse GIS Listing of Well Statistics.

All'?



DOE/RL-92-05
Draft A

able A1-8. Details of Wells and Logs Used in Evaluation of WMUs 216-B-9,
241-BX-155 and -302C.

Well # Ne~eti=~ Eastino TOC ™ Pertorations d
E28-2 43913 53105 680.91 J1v 8-318 16[ 19
1/28/78 *

E28-55 43782 52643 6803 150 5416 *
5124/63

5/24/63

* Digitized Logs
Source: Westinghouse GIS Listing of Well Statistics

AlT-8









DOE/RL-92-05

Draft A
T >le A1-11. Details of Wells and Logs Used in Evaluation of WMUs 216-B-12,
-55, and -63.
wel # Northing wvesting TOC TD rerforations  Logs lle=agd I
£28-9 43uaa 55101 700.77 350 29U-34U 8/25/87
5/5/76 |
42870 ¢
E28-12 142490 /54885 . ['708.6 ‘349 --- 9/17/91 -
02-55-04 S S /20084  *
10/8/80 ¢
____________ 2n9me ¢t
4/28/70 ‘
. ~ g e 4/18/68
E28-13 42675 55145 706 372 --- 9/29/82
. 4/18/68 -
£28-16 42927 54975 . 703.12 318 :270-323 5/5176
' C : 4/28/70 ?
B , L 11/15/68 *
E28-19 43324 55205 697.49 308 260-325 084t
42870 ¢
'8-64 43000 55000 700 33 - 5/5/76 :
9/21/67
E28-65 43060 55000 700 --- --- 5/5/76 .
9/27/68
:28-66 43120 55000 699 -— - 5/5/76
9/27/68
E28-76 43088 RAQRR --- --- --- /2587 *
* Digitized Log

Sources: Westinghouse GIS Listing of Well Sta

:s; Welty & Vermeulen (1989).
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DOE/1 05
_raft A

Table A1-12. Details of Wells and Logs Used in Evaluation of WMU 216-B-62.

Well # NArthinA wwaetinn hialal ™

— ———— ) , ] - — ) -
E28-18 430U3 29 1UD 692.58 309 ZoU-3¢d
02-62-05

E28-20 43705 55188  £90.29 208 . . 260-325 .
02-62-06 v S ' -
E28-21 43806 55290 688.75 314 257-325
E28-75 43600 55000 - 150 C e
02-62-04 :

2TI07

9/29/82
2/19/76

9/17/91
10/8/80
5/4/76

4/28/70

9/t !
5/3/76
4/28170

9/17/91
3/21/84

* Digitized Log
Sources: Westinghouse GIS Listing of Well Statistics; Welty & Vermeulen (1989).




Table A1-13. Details of Wells and Logs Used in Evaluation of WMUs 218-E-2,
-2A, -4, -5, -5A, -9, and -10.

|=4elp4

E28-8
E28-26
E28-27
E28-28
E32-1
E32-2
E32-3
E32-4
E32-5
E33-28
E33-29
E33-30
E33-34

E21e_1RK

45910

44603
44446
44595
44724
46488
45904
45631
44985
45306
45596
45124
45903
46796
46351

DOE/RL-92-05
Draft A

ng

231US

1124
55606
50
56056
56684
56565
. 56721
56713
56725
54668
54
55660
55065
54685

680.91

668.52
- 687.26
. 680.37
686.55
656.17
670.06
676.51
685.88
682.14
664.23
673.77
663.7
633.33
643.01

D
310

314

299

a0

295
274
278

286

298
290
276
283
275
239
249

Dnﬂnrat

288-310

~ '250-294

279-299
-270-290
275-295
241-271
258 8
266-286
278-298
270-290
256-276
263-283
255-275
219-239
228-249

Heoror
7/6/79
R117/63

25/58

5/17/63
N/A

U NIA
1/10/90°

5/11/58
8/28/87
8/28/87
9/14/87
10/19/89
10/15/87
9/14/87
9/15/87
4/4/90
2/8/90

)

* Digitized Log

°Log from upper portion of well only.

Sources: Westinghouse GIS Listing of Well Statistics; Last et al. (1989).
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Ta e A-2.1. Results of Fenceline Soil Sampling (pCi/g). Page 1 of 4

L tion 2E-N
1985 1986 1987 1988 1989

Radio- Average
nuclide Result Error Result Error Result Error Result Error Result Error Result |
Ce-141 - - - - <1.20E-02 2.90E-02 <-7.¢ -03 3.60E-02 -5.72E-02 9.29E-02 -1.76E-02 !
Ce-144 - - - - - - - - -8.70E-02 1.27E-01 -8.70E-02
Co-58 - - - -- <-3.30E-03 1.30E-02 - - 7.90E-03 2.54E-02 2.30E-03

| Co-60 - - - - B A2 - - 4.66E-03 1.54E-02 1.03E-02
Cs-134 - - - - < 1.40E-02 -1.70E-02 1.81E-02 2.28E-02
Cs-137 - - - — { ' f 9.42E+00
Eu-152 - - - - ] <8.30E-02 9.10E-02 2

9.75E-02
5.90E-02

Eu-154 - - -~ -~ <330E-02 4.20E-02 <6.50E-03  5.40E-02 -5.63E02  5.37E-02

Eu-155 - - - - %% <4.40E02  7.70E-02

K-40 - - —~ - -~ - - - 1.58E+01
Mn-54 - - IR 2  <6.40E03  1.80E02  1.69E-02 1.77E-02 1.98E-02
Nb-95 - - - - - - - - 1.34E-02 6.48E-02 1.34E-02
Pb-212 - - - - - - - - 3 8.38E-01
Pb-214 - - - - - - - - : 6.92E-01
Pu-238 - - - - <2.00E-04  2.90E-04  <-3.20E-05 - - -3.20E05
Pu-239 - - - - - - 4.30E-03
Ru-106 - - - - <7.90E-02  1.60E-01  <6.20E-02 -1.45E-01 1.82E01  -1.33E-03
Sr-90 - - T - - 1.55E+00
U (total) - - - - - - 8.70E-02
Zn-65 - - - - <-3.60E-02  3.40E-02 -6.85E-02  4.72E-02  -5.23E-02
Zr-95 -~ - - - 4.B0E-03 2AOBDZ  <3.50E-03 3.40E-02  -3.64E-03  5.38E-02 155" ~°_|

“WTIC.29A/6-17-92/02871T
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Table A Results of Fenceline Soil Sampling (pCi/g). Page 3 of 4
Location B-TF-SE
1985 1986 1987 1988 1989

Radio- Average

nuclide Result Error Result Error Result Error Result Result

Ce-141 - - - - 138 s <-4.40E-03 5.20E-02 -6.96E-02 -1.33E-03
Ce-144 - - - - <-1.90E-02 - - -6.61E-02 -4.26E-02
Co-58 * - - - <7.20E-03 - - 7.19E-03 7.20E-03
Co-60 * - e -~ - -1.39E02 9.37E-03
Cs-134 * - - -3.67E02 -6.33E-03
Cs-137 1.08E+01 7.43E-01 - i 1.64E+01
Eu-152 * - - - <2.20E-03 -5.40E-03 1.48E-02
Eu-154 - - <-2.50E-03 , -1.57E-02 4.92E-02
Eu-155 - - <7.50E-02 <4.20E02 1.10E-01 4.53E-02
K-40 - - - - - - - - 1.43E+01
Mn-54 * - 5] <3.40E-03 1.50E-02 <1.20E-03 1.30E-02 7.21E-03
Nb-95 * - - - - - - -4 84E-02
Pb-212 - - - - - - - 6.78E-01
Pb-214 - - - - - - - 5.84E-01
Pu-238 A% - 3.75E-04
Pu-239 : - 9.50E-03
Ru-106 2.80E-01 9.21E-02 1.35E01 -5.60E-02
$r-90 351 ' - - 6.96E+-00
U (total) - - 1.22E01
Zn-65 -8.34E-02 5.76E-02 -1.37E-02
Zr-95 * - -- - <-2.20E-03 2.60E-02 9.32I" ~° 5.44E-02 1.50E-02

HC.29A/6-17-92/02871T
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able A-2,  Results of Gri Soil Sampling (pCi/g). Page 7 of 18
pcation 2E13
1985 1986 1987 1988 1989

Radio- Average
nuclide Result Error Result Error Result Error Result Error Result Error Result
Ce-141 - -- - - -- -- - - 3.44E-02 6.34E-02 3.44E-02
Ce-144 - - - - - -- < 1.20E-02 9.50E-02 8.11E-02 8.34E-02 4.66E-02
Co-58 * - -- - - -- <1.30E-03 1.60E-02 5.16E-03 2.26E-02 3.23E-03
Co-60 * - - - - -- < 1.30E-02 1.70E-02 1.67E-03 1.46E-02 7.34E-03
Cs-134 - - - <-3.70E-03 1.30E-02 E-02 45072 3.42E-02
Cs-137 - - 4 510 7.72E-01
Eu-152 - - - 9.26E-02 6.18E-02 1.02E-01
Eu-154 -- - - - <-7.20E-02 5.70E-02 4.67E-02 4.87E-02 4.02E-02
Eu-155 - - <2.30E-02 6.30E-02 2.24E-02 4.42E-02 7.85E-02
1-129 - - - - - - 9.19E-02 3.50E-01 9.19E-02
K-40 -~ - - - - - - - 138 1.36E +01
Mn-54 * - - - - - <-4.40E-03 1.50E-02 9.04E-03 2.32E-03
Nb-95 - - - - - - -- 2.31E-02 4.94E-02 2.31E-02
Pb-212 - - - - - - - - ; 6.37E-01
Pb-214 - - - - - - 5.38E-01

1-238 - - 5.19E-05 8.00E-05 3.94E-03

u-239 - -- 3 3 3.71E-02

u-106 - - 2.83E-02
Sr-90 - - 1.99E-01
Tc-99 - - 1.12E+00 9.95E-01
U (total) -- -- ; : 4 2 3.05E-01
Zn-65 - -- <-2.60E-02  3.70E-02  9:93E-02 463 4.54E-02
Zr-95 - - < 1.10E-02 2.70E-02 4.20E-0 2.16E-02

TTC.21D/5-8-92/02626T. 1
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" "HC.21D/5-8-92/02626T.2

ible 2.4, Results of Air Monitoring (pCi/m’). Page 1 of 7
Location N116: North of BC Cribs
1985 1986 1987 1988 1989

Radio- Average
nuclide Result Error Result Error Result Error Result Error Result Result
Sr-90 Max 9.85E-04 - 5.38E-03 -~ 4.42E-04 - 1.80E-04 1.18E-04 -

Min 1.27E-04 - 3.35E-04 - 2.73E-04 - 1.50E-04 9.40E-05 3.34E-05 6.15E-05 -

Avg. 4.20E-04 9.79E-04 1.89E-03 1.30E-04 8.06E-05 8.60E-05 5.89E-04
Cs-137 Max 2.91E-04 - 1.26E-03 - 2.35E-04 -- 4.80E-04  3.62E-04  4.24E-04 -

Min 8.82E-05 - -1.68E-04 - -1.59E-04 - <-2.6E-04 6.20E-04 1.00E-09 3.96E-04 -

Avg. 1.84E-04 2.04E-04 5.51E-04 1.24E-03 8.00E-06 3.97E-04 2.30E-04 4.20E-04 2.05E-05 4.54E-04 9.94E-04
Pu-239 Max 2.93E-05 - 6.56E-05 - 5.75E-06 - 3.50E-06 5.45E-06 -

Min 7.99E-06 - 5.49E-07 - -5.96E-08 - <1l. -06 2.00E-06 6.05E-07 1.67E-06 -

Avg. 1.66E-05 2.24E-05 1.78E-05 6.38E-05 2.27E-06 4.93E-06 5.10E-06 6.50E-06 2.83E-06 4.54E-05
U (tot) Max 3.16E-04 - 4.07E-05 - 2.06E-05 - <6.2E-06 2.20E-05 3.72E-05 -

Min 5.97E-05 - 1.82E-05 - 4.25E-06 - <-8.3E-06 1.80E-05 0.00E+0 1.84E-05 -

0
Avg. 1.74E-04 2.04E-05 1.36E-05 1.37E-05 -4.T0E-06 8.20E-06 3.86E-05 2.42E-05 2.52E-04

Vv yeq
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Table 2. Re Its of Air Monitoring (pCi/m3). Page 3 of 7
Location N159: B Plant
1985 1986 1987 1988 1989
Radio- Average
nuclide Result Error Result rror Result Error Result Error Result Error Result
Sr-90 Max 6.49E-04 - 4.35E-04 - 3.85E-04 - 9.90E-05 1.35E-04 4.57E-04 -
Min 2.12E-04 - 1.43E-04 - 3.70E-05 - 8.00E-05 1.61E-05 6.76E-05 --
Avg. 3 2.41E-04 2.74E-04 1.46E-04 3.26E-04 4.10E-05 6.34E-05 1.69E-04 9.80E-04
Cs-137 Max 3.58E-03 - 1.75E-02 - 2.62E-02 -- 6.90E-04 9.63E-04 -
Min 6.70E-04 - 1.35E-03 - 9.69E-04 - <4.50E-05 5.40E-04 4.56E-04 4.72E-04 -
Avg. 1.89E-03 2.44E-03 5.57E-03 1.59E-02  7.60E-03 2.48E-02 4.10E-04 Yy 7.29E-04 1.65E-02
Pu-239 Max 4.27E-05 - 1.20E- - 4.00E-05 - 7.70E-06 5.61E-06 -
Min 8.53E-06 - 6.88E-06 - 3.10E-06 - <1.1E-06 2.50E-06 3.93E-06 --
Avg. 2.88E-05 3.04E-05 3 E-O05 1.07E-04 1.89E-05 3.53E-05 6.80E-06 4.62E-06 1.03E-04
U (tot) Max 1.13E-04 - 5.25E-05 - 1.43E-05 - <6.40E-06  2.10E-05 2.37E-05 -
Min 4.06E-05 - 1.33E-05 - 2.13E-08 - <9.50E-07  1.90E-05 0.00E+00  2.03E-05 -
Avg. 7.38E-05 7.61E-05 3.30E-05 9.11E-06 1.32E-05 8.50E-07 4.40E-06 2.06E-05  1.43E-04

“C.21C/5-8-92/02626 T
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Table A-2.4. Results of Air Monitoring (pCi/m?). Page 5 of 7
Location N967: North of B and BY Tank Farms
1985 1986 1987 1988 1989
Radio- Average
nuclide Result Error Result Error Result Error Res Error Res Error Result
Sr-90 Max 3.87E-04 - 1.48E-04 - 1.10E-04 - f 1.30E-04 1.42E-04 --
Min 9.94E-05 - 5.42E-05 - 2.14E-05 - <4.80E-05 7.10E-05 1.41E-06 6.33E-05 --
Avg. 2.33E-04 2.37E-04 8., -05 5.96E-05 8.57E-05 1.10E-04 8.39E-05 6.46E-04
Cs-137  Max 2.45E-03 - 2.18E-03 - 9.25E-04 - 6.60E-04 5.17E-04 -
Min 1.07E-03 -- 3.43E-04 - 2.64E-04 - < 1.70E-04 5.20E-04 3.74E-04 6.60E-04 -
Avg. 1.00E-03 1.c .-03 5.34E-04 5.59E-04 , ] 2.70E-04 5.74E-04 4 |E-03
Pu-239 Max 1.96E-05 - 9.96E-06 - 6.68E-06 - < 1.90E-06 2.80E-06 1.55E-06 1.89E-06 -
Min 3.31E-06 - 0.00E +00 - 1.12E-06 - <5.50E-07 2.30E-06 0.00E+00  1.42E-06 -
Avg. 1.19E-05 1.38E-05 546E-06 9. 3:-06 4.55E-06 4.95E-06 OEG7 7.60E-07 7.24E-07 1.64E-06  2.36E-05
U (tot) Max 7.94E-05 -- 4.85E-05 - 4.87E-05 - < 8.60E-06 2.20E-05 1.94E-05 --
Min 3.18E-05 - 2.50E-05 - -3.50E-06 - <-5.10E-06 1.80E-05 0.00E +00 1.90E-05 -
Avg. 4.13E-05 2.12E-05 1.75E-05 4.51E-05 -7.30E-07 6.50E-06 1.84E-05 1.85E-05  1.21E-04

W, 21C/5-8-92/02626T
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AT

AAMS
CERCLA

CFR
DOE

HSP
HWOP
JSA
NIOSH
OSHA
RCRA

SCBA
WISHA

DOE/RL-92-05
Draft A

ACRONYMS AND ABBREVIATIONS

aggregate area management study
Comprehensive Environmental Response,
Compensation and Liability Act of 1980

Code of Federal Regulations

U.S. Department of Energy

Environmental Investigations Instructions
Hanford Environmental Health Foundation
Health and Safety Plan

Hazardous Waste Operations Permit

Job Safety Analysis

National Institute for Occupational Safety and Health
Occupational Safety and Health Administration
Resource Conservation and Recovery Act
radiation work permit

self-contained breathing apparatus

Washington Industrial Safety and Health Act

WHC.29A/6-19-92/02891A
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DOE/RL-92-05
Draft A

Informing the appropriate site management and safety personnel of the activities
to be performed each

Coordinating resolution of any conflicts that may arise between RWPs and the
implementation of the HWOP or JSA with health physics

Handling emergency response situations as may be required
Conducting pre-job and daily tailgate safety meetings

Interacting with adjacent building occupants and/or inquisitive public.

The site safety officer is responsible for implementing the HW(  at the site. The site
safety officer shall do the following:

Monitor chemical, physical, and (in conjunction with the health physics
technician) radiation hazards to assess the degree of hazard present; monitoring
shall specifically include organic vapor detection, radiation screening, and
confined space evaluation where appropriate.

Determine protection levels, clothing, and equipment needed to ensure the safety
of personnel in conjunction with the health physics department.

Monitor the performance of all personnel to ensure that the required safety
procedures are followed.

t operations ‘iately, " necessary, due to safety or health concerns.
Conduct safety briefings as necessary.

Assist the field team leader in conducting safety briefings as necessary.

The health physics technician is responsible for ensuring that all radiological
monitoring and protection procedures are being followed as specified in the Radiation

Protection Manual and in the appropriate RWP. Westinghouse Hanford Industrial Safety and
Fire rotection personnel will provide safety overview during drilling operations consistent
with Westinghouse Hanford policy and, as requested, will provii technical advice. Also,
downwind sampling for hazardous materials and radiological contaminants and other analyses
may be quested from appropriate contractor personnel as required.

WHC.29A/6-19-92/02891A
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DOE/RL-92-05
Draft A

Requirements of Westinghouse Hanford radiation protection and RWP manuals
shall be followed for all work involving radioactive materials or conducted within
a radiologically controlled area.

Onsite work operations shall only be carried out during daylight hours, ess the
entire control zone is adequately illuminated with artificial lighting. A new tour
(shift) will operate the drilling rig after completion of each shift.

Do not handle soil, waste samples, or any other poteatially contaminate items
unless wearing the protective equipment specified in the HWOP or J>A.

Whenever possible, stand upwind of excavations, boreholes, well casings, drilling
spoils, and the like, as indicated by an onsite windsock.

Stand clear of trenches during excavation. Always approach an excavation from
upwind.

Be alert to potentially changing exposure conditions as evidenced by such
indications as perceptible odors, unusi  appearance of excavated soils, or oily
sheen on water.

Do not enter any test pit or trench deeper than 1.2 m (4 ft) unless in accordance
with procedures specified in the HWOP.

Do not under any circumstances enter or ride in or on any ba hoe bucket,
materials hoist, or any other similar device not specifically designed for carrying
passengers.

All drilling team “iers must make a conscientious effort to remain aware of
their own and others’ positions in regards to rotating equipment, cat heads, or u-
joints. Drilling operations members must be extremely careful when assembling,
lifting, and carrying flights « pipe to avoid pinch-point injuries and collisions.

Tools and equipment will be kept off the ground whenever possible to avoid
tripping hazards and the spread of contamination.

Personni  not involved in operation of the ill rig or monitoring activities shall
remain a safe distance from the rig as indicated by the field team leader.

Follow all provisions of each site-specific hazardous work permit as addressed in
the HWOP, including cutting and welding, confined space entry, and excavation.
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Schedules (with current status noted)

Any approved changes signed off at the meeting in accordance with Section 12.1
of the Tri-Party Agreement.

Project coordinators for ea  operable unit also will meet on a monthly basis to share
information and to discuss progress and problems.

The ~OE shall issue a quarterly progress report for the Hanford Site within 45 days
following the end of each quarter. Quarters end on] irch 31, June 30, September 30, and
December 31. The quarterly progress reports will be placed in the public information
repositories as discussed in Section 10.2 of the Tri-Party Agreement. he report shall
include the following:

o Highlights of significant progress and problems.

o Technical progress with supporting information, as appropriate.

o Problem areas with recommended solutions. This will include any anticipated

delays in meeting schedules, the reason(s) for the potential delay, and actions to
prevent or minimize the delay.

o Significant activities planned for the next quarter.

Work schedules (with current status noted).
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