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EXECUTIVE SUMMARY

This report presents the results and conclusions from a multifaceted monitoring effort associ-
ated with the high-density polyethylene caps installed in Solid Waste Storage Area (SWSA) 6 as an
interim corrective measure (ICM). The caps were installed between November 1988 and June
1989 to meet Resource Conservation and Recovery Act (RCRA) requirements for closure of those
areas of SWSA 6 that had received RCRA-regulated wastes after November 1980. Three separate
activities were undertaken to evaluate the performance of the caps: (1) wells were installed in
trenches to be covered by the caps, and water levels in these intratrench wells were monitored
periodically; (2) samples were taken of the leachate in the intratrench wells and were analyzed for a
broad range of radiological and chemical contaminants; and (3) water levels in wells outside the
trenches were monitored periodically. With the exception of the trench leachate sampling, each of
these activities spanned the preconstruction, construction, and postconstruction periods. Findings
of this study have important implications for the ongoing remedial investigation in SWSA 6 and for
the design of other ICMs.

The intratrench wells were installed by driving wellpoints into the backfill material in the
trench with a 140-1b hammer raised 30 in. This technique provides a standard measure of penetra-
tion resistance that can be related to stability of the backfill material. Our results indicate that the
stability of the trenches is only about 35% that of the surrounding soil formation. Thus, significant
differential land surface subsidence can be expected for unstabilized burial trenches in SWSA 6.
The capacity of such unstabilized trenches to support infiltration barriers (e.g., composite caps)
over the long term must be carefully evaluated.

Water-level measurements from intratrench wells indicate that the ICM caps have been effec-
tive in eliminating perched water from the trenches in only two areas (caps 2 and 8). Water in
burial trenches primarily occurs as a perched water table when shallow storm flow enters the trench
faster than it can flow out. Thus, caps are only successful in reducing the perched water table
where the caps cover a significant portion of the recharge zone for such shallow storm flow. In
other areas (caps 1, 5, and 6), the covered burial trenches apparently continue to receive storm
flow from upslope recharge areas. No wells were available in trenches beneath caps 3, 4, and 7.

An important observation from the intratrench wells under cap 8 is the apparent hydrological
connection between some trenches and White Oak Lake. Water levels in two trenches whose
bottoms were well below the 100-year flood elevation followed the fluctuations in White Oak Lake
elevations directly—even though cap 8 appears to be effective in eliminating storm flow from the
trenches.

Water levels in the shallow aquifer beneath SWSA 6 were largely unaffected by installation of
the caps. This lack of response is probably because the caps do not cover the primary recharge
zone for the aquifer near the upper end of SWSA 6 and because the temporary perched water table
that occurs in the trenches after a storm slowly percolates from the trenches and recharges the
aquifer.

Previously, only limited data have been available on the chemical quality of trench leachates in
SWSA 6. Although these leachates represent a direct measure of the source term for contamination
from the burial trenches, sampling of the leachates was not part of the remedial investigation in
SWSA 6. Our sample results indicate significant concentrations of several volatile organic com-
pounds (approaching their solubility limits) in more than 70% of the samples. Tritium and elevated
gross beta activity were observed in more than 90% of the samples. Many contaminants were
found at concentrations that were much greater than previously reported.



Our results suggest that use of impermeable caps as interim corrective measures are effective
only where they act to eliminate all recharge, including shallow storm flow, in the area of effect.
Our results also suggest that final closure of SWSA 6 must address stabilization of the burial
trenches and isolation of the trenches from the influence of White Oak Lake. Finally, the trench
leachate chemistry suggests that volatile contaminants (organics and tritiui) are widespread in the
capped burial trenches and that other RCRA-regulated contaminants are present in much greater
concentrations than previously recognized.



1. INTRODUCTION

Solid Waste Storage Area (SWSA) 6 is the only operating low-level waste (LLW) disposal
site at Oak Ridge National Laboratory (ORNL). Located in Melton Valley southwest of the main
plant area, SWSA 6 was opened in 1969 but was not used extensively until burial operations in
SWSA 5 were terminated in 1973 (Boegly 1984). The fenced area within SWSA 6 covers 26.7 ha
(66 acres), about a third of which is suitable for shallow land burial of LLW (Boegly et al. 1985).

SWSA 6 was closed in May 1986 when it was found that wastes regulated by the Resource
Conservation and Recovery Act (RCRA) were being disposed of at the site. Following numerous
changes in operations (including cessation of RCRA-regulated waste disposal) the site was
reopened in July 1986. Those areas that received hazardous or mixed wastes after November 8,
1980, were designated as RCRA-regulated units, and closure of those units under 40 CFR 265
Subpart G was required to be initiated before November 1988.

Because closure of the entire SWSA was not feasible, high-density polyethylene (HDPE)
covers were installed as an interim corrective measure (ICM) in eight areas believed to have been
used for disposal of RCRA-regulated wastes (Fig. 1). The eight caps cover an area of ~4.2 ha
(10.4 acres), or roughly 15% of the fenced area of SWSA 6. An ICM monitoring program was
developed to determine the impact of the ICMs on groundwater, surface water, and sediment
transport (Miller and Craig 1988).

Moore (1988, 1989) has suggested that less than 10% of the precipitation infiltrating past the
ground surface during a rain event is available to recharge the aquifer. Most infiltrating precipita-
tion is removed by evapotranspiration or flows rapidly toward the surface streams through a
shallow (<2-m deep) highly permeable storm-flow zone. Trenches, whose backfill is usually
much more permeable than the surrounding soil formation, may intercept the storm flow and
develop a perched water table because water enters the trench faster than it can percolate out.
Impermeable caps act to reduce infiltration and increase runoff. If the caps are successful in reduc-
ing infiltration, they would be expected to reduce shallow storm flow and thus lower the perched
water table in trenches within their area of effect.

Two separate monitoring programs were instituted in late 1988 to test whether the caps had
any effect on the aquifer or the trench water levels. As part of the ICM environmental monitoring
program (Miller and Craig 1988), water levels in 25 existing wells outside of the trenches were
measured periodically. Results from the first year of this monitoring program suggested that the
caps had no measurable impact on water-level elevations in the aquifer under SWSA 6 (Miller et al.
1989). In FY 1990, responsibility for these monitoring activities was assumed by staff of the
Environmental Sciences Division (ESD) as part of the Active Sites Environmental Monitoring
Program (Ashwood et al. 1990). Results of the ICM environmental monitoring program are pre-
sented in Sect. 2.1.

In addition to the ICM environmental monitoring program, staff members of ESD installed
drivepoint wells in trenches within the capped areas prior to cap construction (see Sect. 3.0).
Water levels in these intratrench wells were monitored manually before, during, and after cap con-
struction, and results are presented in Sect. 2.2. One round of samples was taken from the intra-
trench wells to assess the potential risk to personnel involved in monitoring water levels and to
supplement the limited existing data on quality of trench leachate in SWSA 6 (see Sect. 4.0).

As part of the ICM monitoring program, Miller et al. (1989) collected 41 water samples and 64
sediment samples from surface drainages in SWSA 6. Elevated concentrations of 3H (above the
proposed Safe Drinking Water Act Primary Standard of 740 Bq/L) were found in water samples
from all areas of the surface streams. Radioactive strontium concentrations in water ranged from
below detection to 12 Bg/L. No elevated levels (above detection limits) of other fission-product



radionuclides were measured in any water samples, and low gross alpha values (<1 Bg/L) suggest
that iransuranics were not present in the water above detection limits. Sediments contained from
20 to 390 Bg/kg of unspecified gross alpha activity, up to 5300 Bg/kg of 90Sr, up to 940 Bq/kg of
60Co, and up to 21,000 Bg/kg of 137Cs. Miller et al. (1989) looked for changes in these variables
over time but concluded that cap construction did not significantly affect concentrations of
radionuclides in either the surface water or sediments. Although their grain-size analysis of sedi-
ments suggested that fine material was being transported out of SWSA 6 during and immediately
following cap construction, the lack of water flow data precluded any quantitative analysis of mass
transport of either sediment or radionuclides (Miller et al. 1989).

Without information on water flow and sediment transport from SWSA 6, routine measure-
ments of contaminant concentrations in sediment and water are of little value. For that reason, the
limited water and sediment analyses conducted during FY 1990 are not included in this report.

2. WATER LEVELS

Sixteen wells outside the burial trenches (Fig. 1) and 25 wells within the trenches constitute
the present SWSA 6 ICM groundwater monitoring system. Water levels were measured using an
electronic tape in accordance with Energy Systems ESP 302-1 (Kimbrough et al. 1990). Depth-to-
water measurements were recorded in a field notebook and later transferred to one of two computer
programs. For wells outside trenches, depth-to-water data were entered into a data base that also
included well construction data, from which water-level elevations were calculated. Data from
intratrench wells were entered into a spreadsheet that calculated water-level elevations from infor-
mation on top-of-casing elevations. During cap construction, casings were occasionally disturbed,
and water-level elevations during this period are calculated by measuring the total depth of the well
and the distance of water level from the bottom. Both the spreadsheet and the data base are sum-
marized in Appendix A.

Throughout Sects. 2.1 and 2.2, water-level data are presented in well hydrographs that plot
water-level elevation against time. For all but the 600-series wells, the abscissa of these hydro-
graphs covers the period from August 1988 through October 1990, though not all wells have data
for that entire period. The abscissa of the 600-series wells spans the period from January 1988
through October 1990. Large differences in well elevations precluded the use of a common ordi-
nate scale, except for intratrench wells within the same cap area. In all hydrographs, the ordinate
has been chosen to represent the depth of the well. Accordingly, all hydrographs depict the ground
surface at the specific well. For the intratrench wells, the hydrographs also depict the bottom of
the trench. Each hydrograph also contains a vertical line showing the approximate date (June 1,
1989) when construction was complete on all caps. For various operational reasons, water levels
were measured less frequently during FY 1990 than in the preceding period.

To underscore the response, or lack of response, to precipitation in each well, each hydro-
graph is overlain with a hyetograph that presents the daily rainfall throughout the period of October
1988 through September 1990 (Table A.4, Appendix A). No units are shown in the hyetograph
because only the pattern of rainfall is important and inclusion of the units would have made the
charts extremely difficult to read.



2.1 WELLS OUTSIDE SWSA 6 BURIAL TRENCHES

Miller et al. (1989) analyzed historical water-level data in 6 wells outside the burial trenches,
but within capped areas (wells 347, 368, 640, 647, 649, and 650B), and concluded that no evi-
dence existed to indicate that the ICM caps had significantly reduced groundwater levels in the
surrounding area of SWSA 6. Manual water-level monitoring in these wells and other ICM moni-
toring wells (Table A.1, Appendix A) has continued throughout FY 1990.

Data from 1988 and 1989 are included with the 1990 data in well hydrographs (Figs. 2
through 17) to provide an historical perspective. Well 650A, the shallow well in a cluster, was
always dry throughout the monitoring period, and wells 649 and 650B were damaged or blocked
during all or part of FY 1990. Hence, their hydrographs are not included in this report. Miller et
al. (1989) include hydrographs of wells 649 and 650B for the period preceding FY 1990.

Miller et al. (1989) largely ignored data from the wells outside of capped areas in their analy-
sis. This may have been prompted by the paucity of postcap data on such wells or by the expec-
tation that these wells would be less affected by cap construction than those wells within the cap
boundaries. We chose to include data from the outside wells to determine whether the caps were
exerting any appreciable control on groundwater hydrology in SWSA 6.

Wells 276, 636, 642, and 654 are relatively distant from any capped areas and are on the
opposite side of a surface stream from the closest caps (Fig. 1). Any increased runoff from the
caps would be intercepted by the surface drainage and would not be expected to affect the water
levels in these wells. Similarly, the surface stream probably serves as a divide between the
shallow groundwater on either side. Thus, any reduction in recharge caused by the ICM caps
would not be expected to affect water levels in wells 276, 636, 642, and 654. The hydrographs
(Figs. 2 through 5) support these predictions, although it must be noted that the monitoring
frequency was not great enough to observe short-term changes.

Well 656 is located at the topographic high point in SWSA 6, above the caps and other wells.
Well 656 is also one of the deepest (~37 m) of the ICM monitoring wells. Moore (1988) suggests
that less than 10% of the rainfall in SWSA 6 is available for recharge to the aquifer. Thus, it is not
surprising that the hydrograph for well 656 does not show a response to individual rain events
(Fig. 6).

Well 646 is above (topographically) cap 3 and is unlikely to be affected by cap 1 because of
the surface divide between them. Fostcap water-level elevations are similar to those throughout
most of 1988 (Fig. 7). The high water levels during cap construction are also reflected to varying
degrees in the hydrographs of each of the wells previously discussed.

Wells 318, 345, 356, 645, 648, and 655 are each topographically (and probably hydrologi-
cally) lower than one or more capped areas (Fig. 1). With the exception of well 318, the hydro-
graphs for these wells show no discernible difference between precap and postcap water-level ele-
vations (Figs. 8 through 13).

Well 318 appears to have largely dried out sometime after cap construction (Fig. 8). Those
elevations that appear to be at the bottom of the well actually represent times at which there was no
water in the well (Table A.1, Appendix A). Although there were dry measurements prior to cap
construction, these were interspersed with measurements showing some water in the well. Further
monitoring of well 318 coupled with review of the pre-1988 water-level history is needed in order
to confirm that the apparent drying of this well is the result of cap construction not just fluctuations
within the aquifer under SWSA 6.



Wells 640, 647, 368, and 347 lie within cap areas 1, 2, 3, and 5, respectively (Fig. 1). With
the exception of well 347, each of these wells is deeper than 10 m, and they monitor the shallow
groundwater aquifer below the burial trenches. Well 347 also monitors the shallow aquifer, which
is closer to the surface in the area below cap 5.

Wells 640, 647, and 368 show relatively small fluctuations (€2 m) in water levels over the
entire period of the hydrographs (Figs. 14 through 16). There is no apparent difference in the
water-level elevations after the caps were constructed for any of these wells (Figs. 14 through 16).
Well 347, the shallowest of the under-cap wells shows a somewhat larger fluctuation (>3 m) and
occasional artesian conditions prior to completion of cap construction (Fig. 17). Note that this
period corresponds to the high-water-level period during cap construction ihat was evident in the
wells outside the capped areas. Although the water level appears to fluctuate less (~1 m) after cap
construction (Fig. 17), this may be an artifact of the reduced frequency of monitoring. The lower
water-level elevations subsequent to cap construction are consistent with early 1988 elevations
included in Miller et al. (1989), and they probably do not represent an effect of the cap.

2.2 WELLS INSIDE SWSA 6 BURIAL TRENCHES

Water levels in intratrench wells (Table A.2, Appendix A) have been monitored for almost 2
years. Results are presented graphically and discussed in the following subsections.

2.2.1 Cap Area 1 (0.28 ha)

Only two wells (T82 and T444) within cap area 1 (Fig. 18) contained measurable water during
the monitoring period. Contamination of the water-level tape caused us to cease measuring water
levels in cap area 1 after the first year.

Well T82 was sampled in April 1989 (Sect. 5). The drawdown associated with this sampling
is reflected in the hydrograph (Fig. 19). The water level began to return toward its previous level
after the sampling (Fig. 19); however, monitoring was terminated too early to determine whether
the water level returned to its precap elevation. The apparent lack of water-level response to
rainfall events suggests that trench 444 contains a more-or-less permanent pool of standing
water—at least in the vicinity of the well.

Water levels in well T44 showed no significant change after cap construction (Fig. 20).
2.2.2 Cap Area 2 (0.79 ha)

In the early 1980s, an L-shaped French drain was installed along the northern and eastern
sides of the 49-Trench Area in SWSA 6 (Fig. 1). This drain was effective in reducing water levels
in 49-Trench-Area trenches within its zone of effect (Davis et al. 1985) and may have had some
effect on the trenches that are now covered by cap area 2.

Wells T69, T363, and T397 were the only wells in cap area 2 (Fig. 21) that were not dry
threcughout the monitoring period. All three wells show evidence that cap construction reduced
water levels to below the elevation of the trench bottom (Figs. 22 through 24) although occasional
rain events still result in water within trench 363 (Fig. 23).

Topographically, cap 2 straddles a small ridge with sur{ace drainages to the east and west
(Fig. 1). One interpretation of the data from the trench wells is that the area covered bycap2isa
recharge area and is not significantly affected by shallow storm flow from other areas. It is also
possible that the French drain and cap act together to lower the shallow aquifer and shutoff storm
flow—at least to the trenches (e.g., T69 and T397) within its zone of effect.



2.2.3 Cap Area 5 (0.38 ha)

All of the intratrench wells in cap area 5 (Fig. 25) had measurable water levels during at least
some part of the FY 1990 monitoring period. With the exception of well T110, the hydrographs
show no significant effect of the cap on either the fluctuation ranges or the elevations of water
levels in these trenches (Figs. 26 through 33). Trench 110 appears to have dried out following
construction of the cap (Fig. 30).

During the precap period, all trenches were subject to shallow storm flow infiltration from
precipitation that falls on or upslope of the cap area. Topographically higher trenches may act to
reduce the amount of upslope storm flow that reaches lower trenches. After installation of the cap,
the only storm flow that can reach any covered trenches is that originating upgradient of the cap.
In cap area 5, it appears that trench 92 may act to reduce upslope storm flow sufficiently to dry out
trench 110. However, this effect is not seen on other trenches because sufficient storm flow
reaches them from upgridient sources not affected by trench 110. If trench 92 acts to intercept
upslope flow, this phenomenon may also account for trench 92's apparently greater response to
individual precipitation events (Figs. 27 and 28) compared with other trenches both before and
after cap construction.

2.2.4 Cap Area 6 (0.61 ha)

Four wells (T101, T315, T329, and T395) in cap area 6 (Fig. 34) had measurable water levels
during FY 1990. Except for well T329, the water levels were generally at or below the bottom of
the trenches except in response to significant precipitation events (Figs. 35 through 38). Well 329
generally had water above the bottom of the trench and responded only slowly to precipitation
events (Fig. 37). None of the wells shows a discernible difference in water-level pattern after
construction of the cap.

2.2.5 Cap Area 8 (0.93 ha)

Nine wells (T44, T60, T63, T180, T225, T237, T352, T367, and T453) in cap area 8
(Fig. 39) had measurable water levels prior to construction of the cap. With the exception of
trenches 44 and 63, the construction of caps 7 and 8 appears to have completely dried out the
trenches (Figs. 40-48). The combination of caps 7 and 8 probably covers the recharge area for the
cap 8 trenches and eliminates shallow storm flow from this area.

The two trenches that have not completely dried out illustrate an important point. Peak
monthly elevations of White Oak Lake (D. M. Borders, ORNL, personal communication, to
T. L. Ashwood, ORNL, November 1990) have been plotted on the hydrographs for the cap area
8 wells. Those trenches where the trench bottom is above the highest lake level remain dry
throughout the post-cap period. Water levels in trenches 44 and 63, however, fluctuate directly
with the lake level (Figs. 40 and 42). Although other trenches are closer to White Oak Lake than
trenches 44 and 63 (Fig. 39), the closer trenches are also shallower (Table A.2, Appendix A), and
their bottoms are higher than the lake level.

3. PENETRATION RESISTANCE OF SWSA 6 BURIAL
TRENCHES
As part of the technique for installing monitoring and sampling wells for the capped areas,

information on the geotechnical stability of the burial trenches and their contents was obtained. A
hole was prepared for insertion of well screen and casing by driving a pointed drill rod with a




140-1b safety hammer using a cathead hoist for lifting to a standard height of 30 in. The technique
for driving the pointed drill rod is identical to the standard method for obtaining penetration resis-
tance of soil with a split-spoon sampler (ASTM 1984). Details of operating procedures for this
technique, as applied to ORNL SWSA 6 burial trenches, are given in Appendix B. By recording
the number of blows of the hammer required to drive each foot of penetration, a measure of the
penetration resistance (blows/ft) was obtained. Such penetration resistance measurements have
been extensively used in other areas of SWSA 6 for evalucting effects of dynamic compaction and
in situ grouting on burial trench stability (Spalding et al. 1989).

After withdrawing the drill rod from a burial trench test point, well screen and casing was
inserted per the procedures outlined in Appendix B. Schedule-80, polyvinylchloride (PVC), flush-
joint, threaded well screen and solid casing (Timco Manufacturing Co., Inc.) was used for con-
struction of the capped area burial trench monitoring wells. Each well consisted of a 5-ft section of
slotted (0.01 in.) screen fitted with a solid PVC well point. This standard screened section was
coupled to sufficient solid casing, in 2- or 5-ft lengths, which extended to above the ground
surface. Routinely, 1.5-in. (38-mm) inside diameter casing was used. Use of this diameter casing
resulted in a snug fit in the residual test hole such that gentle tapping with the safety hammer was
required to achieve insertion. Although the goal was to achieve a fully penetrating well to the
bottom of each burial trench, many trenches required more than one penetration test site to attain
this depth. Hard objects were regularly encountered during penetrations, which resulted in drill
rod refusal. Refusal was defined as less than 1 ft of penetration following 100 blows. The blow
counts for refusal (i.e., the bottom fraction of a foot) were not included in the tabulated results or
calculations.

Between October 10 and 20, 1988, a total of 64 penetration tests were completed in 47 burial
trenches in areas that were subsequently capped. A threaded joint in each well casing was placed at
or near the ground surface to facilitate placing the surface cover over each capped area.
Aboveground extensions of each casing were then reattached following cap placement and cutting
of an opening. Sealed boots were later fabricated for all well-casing penetrations so that monitor-
ing and sampling could be carried out after cap installation. However, several wells were lost
during construction or damaged beyond repair and, therefore, abandoned.

Penetration tests were also conducted at an additional 25 locations in 9 burial trenches in the
group of biological waste disposal trenches west of the tumulus pad. These penetration tests and
resulting well locations are in chronically inundated burial trenches that are being used for demon-
strations of dynamic compaction, in situ grouting, and trench leachate collection technologies.
They have been included with the above penetration tests with capped area trenches because of
their similar behavior and because they have provided much information on trench leachate
chemical quality that is similar to the trench monitoring wells in capped areas. Most of these pene-
tration tests and well installations were completed in February 1990, although three installations
were completed on August 8, 1989. To provide a population of control sites for comparing burial
trench penetration tests with stability of the host soil formation, a group of 26 penetration tests,
completed in February 1990, have been included (Appendix B). These siies were in the soil for-
mation surrounding trenches 13, 279, and 288 in the biological trench area west of the tumulus and
trenches 151 and 170 in the 19-trench northeast section, the Test Area for Remedial Actions
(TARA). These undisturbed soil formation test results have not been reported previously but are
quite similar to those in the undisturbed soil formation in other locations at TARA (Spalding et al.
1989).

The average penetration resistance of test sites in burial trenches, compared with those in the
undisturbed soil formation, is depicted in Fig. 49. After the first 2 ft of penetration, where the soil
material in the trench covers behaved similar to that in the undisturbed formation, a dramatic
decrease in the stability of the burial trenches can be seen. This instability of burial trenches is the
primary cause of trench surface subsidence at SWSA 6 and poses a significant compromise to the



integrity of any cover that might be placed over a group of burial trenches. Although instability
had been demonstrated for a group of 19 trenches at the TARA site in SWSA 6 previously
(Spalding et al. 1989), such instability has now been clearly established in all burial trenches in
SWSA 6. The apparent rise in penetration resistance of buiial trenches below 9 ft probably
resulted from penetration into the soil formation below many trenches; many of the trenches in
wetter areas of SWSA 6 (i.e., caps 5, 6, 8 and the area of biological trenches west of the tumulus)
were constructed shallower than the nominal 15 ft of trenches on higher ground. However,
because there was no method to verify or determine trench depths, results caused by penetration
into the soil formation below the trench floor could not be excluded from the observations.
Nonetheless, results still show significantly decreased average penetration resistance below 9 ft
regardless of any such effects. Results from the dynamic compaction demonstration at TARA
indicate that such differences in penetration resistance would correlate with ~1.3 ft of average
surface subsidence over burial trenches compared with that of the surrounding soil formation
(Spalding et al. 1989).

To quantify the difference in stability between burial trenches and their surrounding soil for-
mation, cumulative penetration resistance vs depth depicts the difference more clearly (Fig. 50).
Over a total depth of 15 ft, these burial trenches exhibited about 35% of the stability of the soil
formation. By plotting the ratio of cumulative penetration resistance of the soil formation to that of
burial trenches (Fig. 51), it can be seen that stability reaches a minimum about 8 to 9 ft beneath the
ground surface, where the ratio is about 0.25. Not surprisingly, the stability ratio in the top 2 ft of
the trench cover is relatively constant. The rising ratio below about 9 ft probably results from an
increasing number of tesis penetrating into soil below the bottom of shallower trenches. Thus, it is
clear that burial trenches in all areas of SWSA 6 are inherently unstable. Stabilization of these
trenches prior to capping for infiltration protection will be required to prevent cap compromise.

4. SAMPLES FROM MONITORING WELLS IN SWSA 6
BURIAL TRENCHES

The primary objective of well installation in burial trenches in capped areas was to monitor the
response of both seasonally and chronically inundated trenches to the infiltration protection pro-
vided by the interim caps. To assess the potential chemical exposures of personnel performing the
water-level monitoring in these areas and to supplement the existing information on the quality of
leachate in SWSA 6 burial trenches (Solomon et al. 1988), sampling and analyses of trench
leachates were initiated. Notably, the entire site characterization of SWSA 6 has avoided actual
trench leachate sampling because of concerns over potential hazards to field workers (BNI 1990).
However, the value of such leachate chemical quality information in defining source terms and
locations for environmental releases is demonstrated by the frequent reference to the previous work
of Solomon et al. (1988) in the site characterization report (BNI 1990). In addition to the sampling
of wells with standing water in the capped areas, sampling of wells at TARA in burial trenches
with transient perched water has been carried out intermittently since 1987. Sampling has also
been carried out in nine chronically inundated trenches in the area west of the tumulus in 1989 and
1990. All of the leachate quality data have been assembled here to provide a unified source of this
information as a supplement to the site characterization effort.

Sampling of wells in burial trenches in capped areas (trenches 44, 57, 60, 63, 69, 82, 85, 92,
101, 105, 110, 112, 180, 225, 237, 318, 329, 363, 367, 395, 414, and 453) was carried out
between April 5 and 10, 1989 after completion of the interim caps. Samples were withdrawn from
the well with teflon tubing using a vacuum to pull the sample into a precleaned 1-gal glass jug.
Less than 1 gal of sample was obtained from several wells; as a result not all analyses could be
completed on all samples. The vacuum was supplied by an electric vacuum pump fitted with a trap
between the sample bottle and the pump. No bailing of standing water in the well casings was



attempted prior to sampling because of the facile hydraulic connection between standing water and
wells in burial trenches (Spalding et al. 1989). Samples were stored at <4°C prior to filtration and
submittal for analyses to ORNL Analytical Chemistry Services. Approximately 400 mL of each
sample was transferred to a precleaned polypropylene bottle for analyses of routine gross chemical
parameters—pH, electrical conductivity, hardness, alkalinity, dissolved solids, total solids, and
gross alpha and beta activities (APHA 1989). After prefiltration through glass wool to remove the
frequently occurring suspended solids, the bulk sample was filtered in several batches through
0.22-um Millipore filters. A 1-L subsample of the filtered leachate was placed in a precleaned
polypropylene bottle and adjusted to pH<2 with Ultrex nitric acid; this aliquot was submitted for
analysis of inorganic elements by inductively coupled plasma (ICP) emission spectroscopy (EPA
Method 200.7), and supplemental atomic adsorption spectroscopy was used for analysis of Hg, K,
and Na (EPA Methods SW846-7479M, SW846-7610, and SW846-7770, respectively). A second
1-L aliquot, also stabilized with Ultrex nitric acid, was submitted for radiochemical analyses
including gross alpha and beta, tritium, 14C, 90Sr, and gamma spectroscopy for quantitation of
137Cs and 60Co (EPA Methods 900.0, 906.0, 905.0, and 901.1, respectively). A 1-L sample of
unfiltered leachate was submitted for analyses of volatile and semivolatile organic contaminants
(EPA Methods 8240 and 8250, respectively). A 100-mL aliquot of filtered but unpreserved
leachate was analyzed for inorganic anions (chloride, fluoride, bromide, phosphate, sulfate, and
nitrate) via ion chromatography (EPA Method 300.0), and for total organic carbon (TOC) (EPA
Methou SW846-9060). A portion of the unfiltered leachate was analyzed for acrylamide (EPA
Method 8015).

Sampling of TARA transient burial trench leachates was achieved by a similar technique but
employed a hand vacuum pump to collect sample into either a 250- or 125-mL precleaned glass
vial. Sampling was carried out at various times between 1987 and 1989 (Appendix D). Only one
sample from trench 5 on February 26, 1988, exhibited a large gross alpha activity and, therefore,
was submitted for alpha spectroscopy to identify its radionuclide composition. Sampling of burial
trenches in the area west of the tumulus (trenches 11, 13, 16, 252, 275, 279, 284, 285, and 288)
was carried out in 1989 and 1990 using a similar sampling technique.

Results of all the chemical analyses are tabulated in Appendix D, and a summary is presented
in Table 1. The summary results have been grouped into five categories: organic analyses, ICP
elements, inorganic anions, radionuclides, and gross chemical characteristics. Within each
category, species have been ranked by the highest maximum value observed. The frequency of
positive findings for a particular species is also listed based on the number of positive findings
divided by the number of analyses attempted.

Among the organics, the positively identified compounds were qualitatively the same as those
previously identified in trench leachates (Solomon et al. 1988) and in groundwater (BNI 1990).
However, the concentrations of ethylbenzene, toluene, and xylene are several orders of magnitude
greater than those previously reported. The maximum concentration of ethylbenzene, which was
observed in the current population of samples, was greater than its reported water solubility at
room temperature (Table 2). The maximal concentrations of xylene and toluene were also within
an order of magnitude of their reported water solubilities. All other identified organic compounds
were found at concentrations far below their water solubilities. Thus, it appears that concentra-
tions of ethylbenzene, xylene, and toluene may be maintained by the presence of excess solvent in
several burial trenches in SWSA 6, although no two-phase samples were observed in the current
study. The presence of such aromatic compounds as xylene, toluene, and ethylbenzene (as well as
benzene, naphthalene, and microbial breakdown intermediates such as phenol, 4-methylphenol,
2,4- dimethylphenol, and benzoic acid) probably originates from solvents in liquid scintillation
cocktail mixtures, which were disposed of in SWSA 6 along with the radioactive solid waste.
Similar compounds are also present in petroleum fuels; however, the absence of significant
amounts of aliphatic compounds would make a fuel-derived origin unlikely. TOC in the trench



leachates was also quite elevated over what would be expected for groundwater in SWSA 6. In
general, the sum of identified organic species does not account for a substantial fraction of the
TOC, except in the high-ethylbenzene, high-toluene, and high-xylene samples. Much of this TOC
is probably derived from humified organic matter from the decomposition of the paper and wood
products included in the SWSA 6 solid waste.

The presence of acrylamide was also found in 4 of 22 samples examined. It should be pointed
out that none of these samples was taken from areas near burial trenches receiving polyacrylamide
grout that were used as demonstrations of in situ grouting technology (Spalding et al. 1989). The
possibility of any acrylamide contamination resulting from these demonstrations is remote because
the 22 samples of leachate were taken from trenches in capped areas prior to the initiation of in situ
grouting with polyacrylamide in Angust 1989. Thus, either the direct injection gas chromato-
graphic method of analysis (EPA Method 8015) produces false positives, or acrylamide is actually
present in several trenches in SWSA 6. The latter possibility is plausible because of the potential
disposal of polyacrylamide gels, used for electrophoresis analyses in biochemical research, or inci-
dental amounts of chemicals (acrylamide) used in their preparation. At the time of these analyses,
the more sensitive and less ambiguous method for acrylamide (EPA Method 8032) was not
available.

Whereas, the previous sampling of SWSA 6 leachates produced 16 samples from 8 burial
trenches, the present group of 42 samples from 26 burial trenches provides a large enough popula-
tion to allow use of frequency of occurrence of particular compounds to assess the source term of
SWSA 6 contamination. Compounds that occur in greater than 70% of the samples can be regarded
as frequently occurring (Table 1). Organic compounds, including toluene, xylene, acetone, and
methylene chloride fall in this frequently occurring category and, thus, merit special attention for
potential groundwater remediation or burial trench leachate collection in SWSA 6.

Among the inorganic elements, low concentrations of heavy metals, particularly mercury,
were frequently found. Although one anomalously high concentration of phosphorus and one of
potassium were encountered, the bulk chemical properties of the trench leachates were generally
similar to groundwater in SWSA 6. The average chemical composition of burial trench leachate
was similar to that expected for groundwater in contact with limestone (i.e., a calcium and
magnesium bicarbonate solution). Occasionally, dissolved iron and manganese were significant
contributors to total dissolved cations, presumably resulting from reducing conditions in several of
the inundated trenches. Interestingly, lead was always below its detection limit (30 ppb) in all
samples analyzed even though lead is generally regarded as a major component of the hazardous
substances that have been disposed of in SWSA 6. The solubility of lead, even under the reducing
conditions evident in several trenches, must be extremely low.

The radioactivity in burial trench leachates demonstrates the most unique characteristics of
SWSA 6 leachates. Tritium and gross beta activity were almost ubiquitously distributed in SWSA
6 burial trench leachates. Occasionally significant gross alpha activity was also observed. In one

trench, this gross alpha activity was quite high, 4500 Bg/L, mostly contributed by 233U (Table 1).

Among the gross chemical properties, no significant perturbations in pH, electrical conductiv-
ity, dissolved solids, hardness, or alkalinity were observed. Thus, significant quantities of water-
soluble inorganic chemicals (e.g., acids, bases, and salts) are not present in SWSA 6 burial trench
leachates. Suspended solids varied significantly, but because of the presence of loose soil backfill
in the trenches, this was not surprising. However, the presence of significant amounts of sus-
pended solids must be recognized as a problem for any leachate collection and treatment technique
planned for SWSA 6 closure.



Table 1. Summary of chemical analyses of SWSA 6 burial trench leachate
samples

Number of Number, Concentration
positive of Average Maximum Minimum Frequency
Compound Units findings  samples value value value of positives

Ethylbenzene ppb 15 42 13,559.7 170,000 41 0.36
Toluene ppb 35 42 10,881.5 150,000 2 0.83
Xylene (Total) ppb 32 42 10,071.5 77,000 1 0.76
Acetone ppb 37 42 3,750.2 50,000 1 0.88
Naphthalene ppb 20 33 1,719.9 8,800 18 0.61
4-Methylphenol ppb 14 33 1,173.6 4,600 16 0.42
Acrylamide ppb 4 22 1,745 3,800 90 0.18
Methylene chloride ppb 30 42 320.8 2,900 3 0.71
Benzoic acid ppb 10 33 460.1 2,400 4 0.3
Phenol ppb 11 33 323.5 1,800 2 0.33
Carbon disulfide prb 3 42 297.1 890 0.6 0.07
Chloroform ppb 11 42 58.9 560 0.6 0.26
2-Methylnaphthalene ppb 2 33 222 420 24 0.06
Nitrobenzene ppb 1 33 410 410 410 0.03
2,4-Dimethylphenol ppb 8 33 136.8 380 17 0.24
Benzene ppb 12 42 38 240 0.6 0.29
2-Methylphenol ppb 7 33 55.7 200 15 0.21
2-Butanone ppb 5 42 30.5 95 0.5 0.12
Trichloroethene ppb 5 42 13 36 4 0.12
Styrene ppb 1 42 25 23 23 0.02
Diethylphthalate ppb 1 33 12 12 12 0.03
Di-n-butylphthalate ppob 5 33 2.4 5 1 0.15
4-Methyl-2-pentanone ppb 1 42 3 3 3 0.02
1,2-Dichloroethane ppb 1 42 3 3 3 0.02
Hexachlorobutadiene ppb 0 33 <10 0
2,4,5-Trichlorophenol ppb 0 33 <50 0
2-Chloronaphthalene ppb 0 33 <10 0
trans-1,3-Dichloropropene ppb 0 42 <5 0
2-Nitroaniline ppb 0 33 <50 0
Tetrachloroethene ppb 0 42 <5 0
Dimethylphthalate ppb 0 33 <10 0
1,1,1-Trichloroethane ppb 0 42 <5 0
Acenaphthylene ppb 0 33 <10 0
1,1,2-Trichloroethane ppb 0 42 <5 0
2,6-Dinitrotoluene ppb 0 33 <10 0
cis-1,3-Dichloropropene  ppb 0 42 <5 0
3-Nitroaniline ppb 0 33 <50 0
bis(2-Chloroethyl)ether ppb 0 33 <10 0
Acenaphthene ppb 0 33 <10 0
1,3-Dichlorobenzene ppb 0 33 <10 0
2,4-Dinitrophenol ppb 0 33 <50 0
Benzyl alcohol ppb 0 33 <10 0
4-Nitrophenol ppb 0 33 <50 0
1,2-Dichloropropane ppb 0 42 <5 0
Dibenzofuran ppb 0 33 <10 0
1,1-Dichloroethane ppb 0 42 <5 0
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Table 1 (continued) Summary of chemical analyses of SWSA 6 burial trench
leachate samples

Number of Number. Concentration
positive of Average Maximum Minimum Frequency
Compound Units findings samples value value value of positives
2,4-Dinitrotoluene ppb 0 33 <10 0
Hexachloroethane ppb 0 33 <10 0
Bromodichloromethane ppb 0 42 <5 0
Isophorone ppb 0 33 <10 0
4-Chlorophenyl-phenyletherppb 0 33 <10 0
Chloromethane ppb 0 42 <10 0
Fluorene ppb 0 33 <10 0
bis(2-chloroethoxy)methane ppb 0 33 <10 0
4-Nitroaniline ppb 0 33 <50 0
1,2,4-Trichlorobenzene ppb 0 33 <10 0
4,6-Dinitro-2-methylphenol ppb 0 33 <50 0
4-chloroaniline ppb C 33 <10 0
N-nitrosodiphenylamine ~ ppb 0 33 <10 0
4-Chloro-3-methylphenol ppb 0 33 <10 0
4-bromophenyl-phenylether ppb 0 33 <10 0
Hexachlorocyclopentadiene ppb 0 33 <10 0
Hexachlorobenzene ppb 0 33 <10 0
Bromoform ppb 0 42 <5 0
Pentachlorophenol ppb 0 33 <50 0
1,1,2,2-tetrachloroethane  ppb 0 42 <5 0
Phenanthrene ppb 0 33 <10 0
Dibromochloromethane ppb 0 42 <5 0
Anthracene ppb 0 33 <10 0
2-Chlorophenol ppb 0 33 <10 0
Vinyl acetate ppb 0 42 <10 0
1,2-Dichlorobenzene ppb 0 33 <10 0
Fluoranthene ppb 0 33 <10 0
N-nitroso-di-n-propylamine ppb 0 33 <10 0
Pyrene ppb 0 33 <10 0
2-Nitrophenol ppb 0 33 <10 0
Butylbenzylphthalate ppb 0 33 <10 0
2,4-Dichlorophenol ppb 0 33 <10 0
3,3'-Dichlorobenzidene ppb 0 33 <20 0
Carbon tetrachloride ppb 0 42 <5 0
Benzo(a)anthracene ppb 0 33 <10 0
2,4,6-Trichlorophenol ppb 0 33 <10 0
Chrysene ppb 0 33 <10 0
Chlorobenzene ppb 0 42 <5 0
bis(2-Ethylhexyl)phthalate ppb 0 33 <10 0
1,4-Dichlorobenzene ppb 0 33 <10 0
Di-n-Octylphthalate ppb 0 33 <10 0
1,1-Dichloroethene ppb 0 42 <5 0
Benzo(b)fluoranthene ppb 0 33 <10 0
Vinyl Chloride ppb 0 42 <10 0
Benzo(k)fluoranthene ppb 0 33 <10 0
2-Hexanone ppb 0 42 <10 0



Table 1 (continued) Summary of chemical analyses of SWSA 6 burial trench
leachate samples

Number of Number Concentration
positive of  Average Maximum Minimum Frequency
Compound Units findings samples value value value of positives

Benzo(a)pyrene ppb 0 33 <10 0
bis(2-Chloroisopropyl)ether ppb 0 33 <10 0
Indeno(1,2,3-cd)pyrene  ppb 0 33 <10 0
Bromomethane ppb 0 42 <10 0
Chloroethane ppb 0 42 <10 0
1,2-Dichloroethene (total) ppb 0 42 <5 0
Dibenz(a,h)anthracene ppb 0 33 <10 0
Benzo(g,h,i)perylene ppb 0 33 <10 0
Phosphorus ppb 2 30 93,500 140,000 47,000 0.07
Calcium ppb 30 30 72,066.7 140,000 20,000 1
Potassium ppb 28 30 8,504.6 110,000 530 0.93
Silicon ppb 30 30 5,629.3 67,000 410 1
Sodium ppb 26 30 9,508.8 50,200 1,040 0.87
Magnesium ppb 30 30 17,500 40,000 4,500 1
Iron ppb 23 30 8,929.9 40,000 10 0.77
Manganese ppb 30 30 6,741.1 36,000 11 1
Mercury ppb 19 30 1125 2,120 0.1 0.63
Nickel ppb 2 30 645 1,100 190 0.07
Zinc ppb 15 30 148.9 560 8 0.5
Barium ppb 30 30 228.4 550 61 1
Aluminum ppb 14 30 292.9 510 130 0.47
Cadmium ppb 2 30 147.5 290 5 0.07
Strontium ppb 30 30 126.2 210 41 1
Boron ppb 1 20 160 160 160 0.03
Antimony ppb 4 30 70.5 100 51 0.13
Arsenic ppb 8 30 67.9 87 54 0.27
Selenium ppb 2 30 70 81 59 0.07
Cobalt ppb 23 30 22.9 49 4 0.77
Chromium ppb 28 30 11.8 43 3 0.93
Copper ppb 7 30 22.4 29 13 0.23
Silver ppb 16 30 9.9 15 5 0.53
Tin ppb 0 30 <50 0
Titanium ppb 0 30 <20 0
Vanadium ppb 0 30 <4 0
Lithium ppb 0 30 <15,000 0
Molybdenum ppb 0 30 <40 0
Lead ppb 0 30 <30 0
Beryllium ppb 0 30 <0.4 0
Zirconium ppb 0 30 <20 0
Total organic carbon ppb 30 30 82,150 615,000 1,400 1
Phosphate ppb 6 30 60,111.7 294,000 60 0.2
Fluoride ppb 25 30 6,861.2 63,300 140 0.83
Sulfate ppb 30 30 12,447.7 61,900 280 1
Chloride ppb 30 30 12,063.3 51,700 1,150 1
Nitrate ppb 28 30 902.1 6,690 60 0.93
Bromide ppb 8 30 96.3 170 60 0.27
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Table 1 (continued). Summary of chemical analyses of SWSA 6 burial
trench leachate samples

Number of Number, Concentration
positive of Average Maximum Minimum Frequency
Compound Units findings samples value value value of positives
Tritium BgL 41 42 22.283.1 850,000 32 0.98
Gross Beta Bg/. 44 46 8,450.7 346,736 0.01 0.96
Gross Alpha BgL 29 46 282.5 4,500 0.029 0.63
Uranium-233 Bq/L 1 1 3,700 3,700 3,700 1
Strontium-90 BgL 24 24 30.4 660 0.01 1
Uranium-232 Bq/L 1 1 58 58 58 1
Carbon-14 Bg/. 20 24 10.5 38 1 0.83
Cesium-137 Bg/L 14 24 7.9 36 0.2 0.58
Cobalt-60 Bqg/L 6 24 0.8 1.6 0.1 0.25
Americium-241 Bg/L. 1 1 1.1 1.1 1.1 1
Plutonium-239 Bg/L 1 1 0.8 0.8 0.8 1
Curium-244 Bg/L C 1 <0.1 0
pH -log(H+) 58 58 7.3 855 5.5 1
Electrical conductivity dS/m 58 58 787.7 8,580 55 1
Dissolved solids mg/L 59 59 521.9 6,360 20 1
Total solids mg/L 34 34 3,702.4 26,020 100 1
Suspended solids mg/L 34 34 3,252 25,820 <1 1
Hardness mg/L. 58 58 347 5,220 16 1
Alkalinity mg/L. 58 58 461.1 6,511 21 1

Table 2. Water solubilities of organic compounds in SWSA 6 burial trench
leachate samples2

Water
solubility

Compound CAS No. (ppb)
Chloromethane 74-87-3 not found
Bromomethane 74-83-9 900,000
Vinyl Chloride 75-01-4 1,100
Chloroethane 75-00-3 5,740,000
Methylene chloride 75-09-2 20,000,000
Acetone 67-64-1 miscible
Miscible Carbon disulfide 75-15-0 2,300,000
1,1-Dichloroethene 75-35-4 2,640,000
1,1-Dichloroethane 75-34-3 5,500,000
1,2-Dichloroethene (total) 540-59-0 800,000
Chloroform 67-66-3 9,300,000
1,2-Dichloroethane 107-06-2 8,690,000
2-Butanone 78-93-3 350,000,000
1,1,1-Trichloroethane 71-55-6 4,400,000
Carbon tetrachloride 56-23-5 1,160,000



Table 2 (continued)
burial trench leachate samples?

Water soiubilities of organic compounds in SWSA 6

Water
solubility
Compound CAS No. (ppb)

Vinyl acetate 108-05-4 25,000,000
Bromodichloromethane 75-27-4 not found
1,2-Dichloropropane 78-87-5 2,700,000
cis-1,3-Dichloropropene 10061-01-5 2,700,000
Trichloroethene 79-01-6 1,100,000
Dibromochloromethane 124-48-1 not found
1,1,2-Trichloroethane 79-00-5 4,500,000
Benzene 71-43-2 1,780,000
trans-1,3-Dichloropropene 10061-02-06 2,800,000
Bromoform 75-25-2 3,190,000
4-Methyl-2-pentanone 108-10-1 17,000,000
2-Hexanone 591-78-6 35,000,000
Tetrachloroethene 127-18-4 150,000
1,1,2,2-tetrachloroethane 79-34-5 2,900,000
Toluene 108-88-3 515,000
Chlorobenzene 108-90-7 500,000
Ethylbenzene 100-41-4 152,000
Styrene 100-42-5 300,000
Xylene (Total) 1330-20-7 198,000
Phenol 108-95-2 82,000,000
bis(2-Chloroethyl)ether 111-44-4 10,200,000
2-Chlorophenol 95-57-8 28,500,000
1,3-Dichlorobenzene 541-73-1 123,000
1,4-Dichlorobenzene 106-46-7 79,000
Benzyl alcohol 100-51-6 35,000,000
1,2-Dichlorobenzene 95-50-1 100,000
2-Methylphenol 05-48-7 31,000,000
bis(2-Chloroisopropyl)ether 108-60-1 1,700,000
4-Methylphenol 106-44-5 24,000,000
N-nitroso-di-n-propylamine 621-64-7 not found
Hexachloroethane 67-72-1 50,000
Nitrobenzene 98-95-3 1,900,000
Isophorone 78-59-1 12,000,000
2-Nitrophenol 88-75-5 2,100,000
2,4-Dimethylphenol 105-67-9 >500,000
Benzoic acid 65-85-0 2,900,000
bis(2-chloroethoxy)methane 111-91-1 not found
2,4-Dichlorophenol 120-83-2 4,600,000
1,2,4-Trichlorobenzene 120-82-1 19,000
Naphthalene 91-20-3 34,000
4-chloroaniline 106-47-8 340,000
Hexachlorobutadiene 87-68-3 2,000
4-Chloro-3-methylphenol 59-50-7 3,846,000
2-Methylnaphthalene 91-57-6 12
Hexachlorocyclopentadiene 77-47-4 not found
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Table 2 (cont.). Water solubilities of organic compounds in SWSA 6 burial

trench leachate samples?

Water
solubility
Compound CAS No (ppb)

2,4,6-Trichlorophenol 88-06-2 k00,000
2,4,5-Trichlorophenol 95-95-4 1,190,000
2-Chloronaphthalene 91-58-7 not found
2-Nitroaniline 88-74-4 890,000
Dimethylphthalate 131-11-3 5,000,000
Acenaphthylene 208-96-8 3,930
2,6-Dinitrotoluene 606-20-2 not found
3-Nitroaniline 99-09-2 890,000
Acenaphthene 83-32-9 not found
2,4-Dinitrophenol 51-28-5 5,600,000
4-Nitrophenol 100-02-7 16,000,000
Dibenzofuran 132-64-9 not found
2,4-Dinitrotoluene 121-14-2 270,000
Diethylphthalate 84-66-2 210,000
4-Chlorophenyl-phenylether 7005-72-3 not found
Fluorene 86-73-7 1,900
4-Nitroaniline 100-01-6 800,000
4,6-Dinitro-2-methylphenol 534-52-1 >100,000
N-nitrosodiphenylamine 86-30-6 not found
4-bromophenyl-phenylether 101-55-3 not found
Hexachlorobenzene 118-74-1 110
Pentachlorophenol 87-86-5 14,000
Phenanthrene 85-01-8 816
Anthracene 120-12-7 1,290
Di-n-butylphthalate 84-74-2 400,000
Fluoranthene 206-44-0 265
Pyrene 129-00-0 160
Butylbenzylphthalate 85-68-7 2,900
3,3'-Dichlorobenzidene 91-94-1 3,990
Benzo(a)anthracene 56-55-3 44
Chrysene 218-01-9 6
bis(2-Ethylhexyl)phthalate 117-81-7 285
Di-n-Octylphthalate 117-84-0 285
Benzo(b)fluoranthene 205-99-2 not found
Benzo(k)fluoranthene 207-08-9 not found
Benzo(a)pyrene 50-32-8 3
Indeno(1,2,3-cd)pyrene 193-39-5 not found
Dibenz(a,h)anthracene 53-70-3 not found
Benzo(g,h,i)perylene 191-24-2 0.26

a Data from Verschueren (1983).

15



5. CONCLUSIGOGNS

The evaluations of water-level changes in this report have been semiquantitative because of the
relatively low frequency of observations and the lack of data to quantitatively evaluate changes in
the water budget for SWSA 6 (i.e., no measurement of surface water discharge and no measure-
ment of direct groundwater discharge to White Oak Lake). Nevertheless, within the constraints of
a semiquantitative evaluation, it is possible to infer several important conclusions. These con-
clusions can have a significant impact on the choice of remedial actions and strategies for closure of
SWSA 6. In those cases in which readers feel that uncertainties or gaps in our data are too great to
provide unequivocal support for the conclusions, they may want to obtaia additional data.

The ICM caps have apparently had very little, if any, observable effect on groundwater levels
outside the capped areas. Only well 318, which is west and down slope of cap area 2, shows any
noiiceavle difference between precap and postcap water-level patterns. It is possible that cap 2
covers a large portion of the recharge zone for shallow storm flow to well 318. Additional review
of early water-level data from this well and additional monitoring are needed to clearly ascertain
whether it is the cap or another hydrclogic process that is causing the change in well 318.

It is not surprising that the caps have had little effect on the wells outside their boundaries.
Some of the wells are in locations that would not be expected to be affected by the caps. Those
wells within the possible zone of influence of the caps are typically measuring water levels in the
aquifer below SWSA 6. Recharge of this aquifer is apparently not significantly affected by the
caps, probaoly because they do not cover a significant portion of the recharge zone.

With the possible exception of well 347 under cap 5, none of the groundwater wells beneath
caps showed any discernible impact from cap construction. As with the wells outside the caps,
these under-cap wells are primarily measuring fluctuations in the aquifer, which appears to be
largely unaffected by the caps.

Another reason that the aquifer below SWSA 6 does not appear to be affected by the caps may
be that water accumulating in the trenches as a result of shallow storm flow (i.e., bathtubbing
trenches) can slowly percolate out of the trenches and recharge the aquifer. Only cap areas 2 and 8
appear to have reduced this bathtubbing effect significantly. Trenches in other capped areas still
provide a path for shallow storm flow to recharge the aquifer. Given the poor chemcal quality of
trench leachates, this source of recharge is also a source of contamination to the aquifer.

Caps 2 and 8 appear to have been successful in reducing the perched water within the trenches
beneath them. In both areas, the caps probably cover a major portion of the recharge zone for
shallow storm flow. Caps 1, 5, and 6 have had no observable impact on water levels within their
associated trenches. No data are available for trenches under caps 3 and 7.

Two trenches under cap 8 are responding directly to fluctuations in White Oak Lake levels.
When the lake elevation is above the bottom of these trenches, water enters the trenches. The
100-year floed elevation is ~230 m (754 ft) (BNI 1988). This level is higher than the bottom of
most trenches under cap 8 and possibly other areas orf SWSA 6. The implications of this
phenomenon for closure of SWSA 6 are significant because it means that an effective cap alone
may not prevent groundwater from interacting with buried wastes in areas below the elevation of
White Oak Lake. Some means of isolating these trenches trom the lake may be necessary.

The stability of the SWSA 6 burial trenches was found to be only 35% that of the surrounding

soil formation. This conclusion is based on penetration resistance tests performed at 89 locations
within 56 SWSA 6 burial trenches. Thus, significant differential land surface subsidence can be
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expected for unstabilized burial trenches in SWSA 6, and their capacity to support infiltration
barriers over the long term must be carefully evaluated.

Significant concentrations of ethylbenzene, toluene, and xylene (approaching their water sol-
ubilities) were measured in several ieachate samples from SWSA 6 burial trenches. Toluene,
xylene, acetone, and methylene chloride were detected in more than 70% of the 42 trench leachates
sampled. Tritium and gross beta activity were observed in more than 90% of the leachate samples.
Many concentrations of contaminants were significantly higher, in some cases by several orders of
magnitude, than those reported in previous limited sampling of SWSA 6 leachates. This new data
on leachate chemical quality should aid in determining source term characteristics for performance
modeling of SWSA 6.
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White Ook Lake

Fig. 1. Solid Waste Storage Area 6 showing interim corrective
measures capped areas, French drain, monitoring wells outside
burial trenches, and major low-level waste disposal areas.
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Fig. 18. Burial trench and well locations within cap area 1.
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Fig. 21. Burial trench and well locations within cap area 2.
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Fig. 25. Burial trench and well locations within cap area S.
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Fig. 34. Burial trench an ' well locations within cap area 6.
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Fig. 39. Burial trench and well locations within cap area 8.
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Penetration Resistance (Blows/ft)
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Fig. 49. Average penetration resistance of SWSA 6 burial trenches
compared with the surrounding soil formation.
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APPENDIX A: Water-level Data From Wells in and Around ICM
Caps, Rainfall Data from SWSA 6, and Peak Monthly Elevations of
White Oak Lake



Table A.1. Depth to water and water-level elevations for ICM monitoring wells
outside of burial trenches in SWSA 6

Well Date Depth to Water-level
No. measured walter (m) clevation (m)
276 10-04-88 0.99 230.51
276 10-24-88 1.15 230.35
276 11-01-88 1.06 230.45
276 11-07-88 0.52 230.98
276 11-14-88 0.57 230.94
276 11-21-88 0.25 231.25
276 11-28-88 0.22 231.29
276 12-06-88 0.61 230.89
276 12-12-88 0.52 230.98
276 12-20-88 0.34 231.16
276 12-27-88 0.34 231.16
276 01-02-89 0.20 231.30
276 01-11-89 0.19 231.31
276 01-17-89 0.27 231.23
276 01-27-89 0.55 230.96
276 01-31-89 0.34 231.16
276 02-10-89 0.36 231.15
276 02-17-89 0.08 231.43
276 02-24-89 0.34 231.16
276 03-03-89 0.33 231.17
276 03-15-89 0.53 230.97
276 03-22-89 0.23 231.27
276 03-28-89 0.41 231.09
276 04-07-89 0.28 231.22
276 04-14-89 0.33 231.17
276 04-22-89 0.66 230.84
276 05-04-89 0.74 230.77
276 05-12-89 0.44 231.06
276 05-17-89 0.56 230.95
276 05-26-89 0.61 230.89
276 06-01-89 0.66 230.84
276 06-09-89 0.15 231.35
276 06-16-89 0.08 231.43
276 06-23-89 0.23 231.27
276 06-28-89 0.56 230.95
276 07-07-89 0.16 231.34
276 07-14-89 0.09 230.82
276 07-21-89 0.38 231.12
276 07-28-89 0.80 230.70
276 08-04-89 0.80 230.71
276 08-11-89 0.63 230.87
276 08-18-89 0.55 230.96
276 08-30-89 0.38 231.12
276 09-07-89 0.36 231.15
276 09-18-89 0.30 231.20
276 09-27-89 0.40 231.11
276 01-15-90 0.45 231.05
276 02-15-90 0.42 231.08
276 03-14-90 0.43 231.08
276 04-23-90 0.61 230.89
276 05-21-90 0.61 230.89
276 06-26-90 0.90 230.60
276 07-25-90 0.61 230.89
276 08-23-90 0.74 230.77
276 09-25-90 0.96 230.54
318 10-04-88 Dry 239.16
3i8 10-24-8% Dry 239.16
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Table A.1 (continued)

Well Date Depth to Water-level

. No. measured water (m) elevation (m)
318 11-01-88 Dry 239.16
318 11-07-88 3.43 240.49
318 11-14-88 Dry 239.16
318 11-21-88 3.05 240.87
318 11-28-88 3.33 240.59
318 12-06-88 Dry 239.16
318 12-12-88 Dry 239.16
318 12-20-88 Dry 239.16
318 12-27-88 3.44 240.48
318 01-62-89 2.95 240.97
3.8 01-11-89 3.38 240.54
318 01-17-89 3.23 240.70
318 01-27-89 Dry 239.16
3i8 01-31-89 Dry 239.16
318 02-10-89 3.39 240.53
318 02-17-89 3.15 240.77
318 02-24-89 Dry 239.16
318 03-03-89 3.49 240.43
318 03-15-89 3.61 240.31
318 03-22-89 3.14 240.78
318 03-28-89 3.48 240.44
318 04-07-89 3.44 240.48
318 04-14-89 3.57 240.35
318 04-22-89 Dry 239.16
. 318 05-04-89 Dry 239.16
318 05-12-89 3.45 240.47
318 05-17-89 3.57 240.35
318 05-28-89 3.63 240.29
- 318 06-01-89 3.61 240.31
318 06-09-89 2.94 240.98
318 06-16-89 2.90 241.02
318 06-23-89 2.88 241.04
318 06-28-89 3.34 240.58
318 07-07-89 2.84 241.08
318 07-14-89 3.47 240.45
318 07-21-89 3.41 240.52
318 07-28-89 3.47 240.45
318 08-04-89 3.44 240.48
318 08-11-89 3.38 240.54
318 08-18-89 3.35 240.57
318 08-30-89 3.27 240.66
318 09-07-89 3.19 240.73
318 09-18-89 3.15 240.7"
318 09-27-89 3.21 240.7 .
318 01-15-90 3.10 240.82
318 02-15-90 Dry 239.16
318 03-14-90 Dry 239.16
318 04-23-90 Dry 239.16
318 05-21-90 Dry 239.16
318 06-26-90 Dry 239.16
318 07-25-90 Dry 239.16
318 08-23-90 Dry 239.156
* 318 09-25-90 Dry 239.16
345 01-02-89 1.01 229.86
345 01-11-89 1.12 229.75
345 01-17-89 1.00 229.87
- 345 01-27-89 1.15 229.72
345 01-31-89 1.12 229.75




Table A.1 (continued)

Well Date Depth to Water-level
No. measured water (m) elevation (m)
345 02-10-89 1.11 229.77
345 02-17-89 0.99 229.88
345 02-24-89 1.07 229.80
345 03-03-89 1.20 229.68
345 03-15-89 1.27 229.60
345 03-22-89 1.17 229.70
345 03-28-89 1.23 229.64
345 04-07-89 1.22 229.65
345 04-14-89 1.24 229.63
345 04-22-89 1.34 229.54
345 05-04-89 1.31 229.56
345 05-12-89 1.17 229.70
345 05-17-89 1.24 229.63
345 05-26-89 1.27 229.60
345 06-01-89 1.28 229.59
345 06-09-89 0.89 229.98
345 06-16-89 0.90 229.97
345 06-23-89 0.91 229.96
345 06-28-89 1.16 229.72
345 07-07-89 0.95 229.92
345 07-14-89 1.17 229.70
345 07-21-89 1.17 229.70
345 07-28-89 1.36 229.51
345 08-04-89 1.27 229.60
345 08-11-89 1.22 229.65
345 08-18-89 1.20 229.67
345 08-30-89 1.02 229.86
345 09-07-89 1.02 229.85
345 09-18-89 1.02 229.86
345 09-27-89 1.02 229.85
345 01-15-90 0.89 229,98
345 02-15-90 1.09 229.78
345 03-14-90 1.13 229.74
345 04-23-90 1.25 229.62
345 05-21-90 1.09 229.78
345 06-26-90 1.17 229.70
345 07-25-90 1.16 229.71
345 08-23-90 1.11 229.76
345 09-25-90 1.28 229.62
347 12-27-88 0.82 236.24
347 01-02-89 0.23 236.83
347 01-11-89 0.30 236.76
347 01-17-89 0.19 236.87
347 01-27-89 0.75 236.31
347 01-31-89 0.74 236.32
347 02-10-89 0.61 236.45
347 02-17-89 0.08 236.98
347 02-24-89 0.33 236.73
347 04-22-89 2.27 234.79
347 05-04-89 2.13 235.16
347 05-12-89 3.20 23410
347 05-17-89 1.97 235.33
347 05-20-89 1.98 235.32
347 06-01-89 2.01 235.29
347 06-09-89 1.73 235.57
347 06-16-89 1.71 235.59
347 06-23-89 1.35 235.95
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Table A.1 (continued)

Date Depth to Water-level
measured water (m) elevation (m)
06-28-89 1.46 235.84
07-07-89 1.41 235.89
07-14-89 1.55 235.75
07-21-89 1.56 235.73
07-28-89 2.01 235.29
08-04-89 1.92 235.38
08-11-89 1.91 235.39
08-18-89 1.91 235.39
08-30-89 1.58 235.72
09-07-89 1.56 235.73
09-18-89 1.59 235.71
09-27-89 1.59 235.71
01-15-90 2.19 235.11
02-15-90 1.80 235.50
03-14-90 2.06 235.23
04-23-90 2.33 234.97
05-21-90 2.03 235.27
06-26-90 2.67 234.63
07-25-90 1.81 235.48
08-23-90 2.08 235.22
09-25-90 2.71 234.59
10-04-88 2.42 232.17
10-24-88 4.09 231.51
11-01-88 4.19 231.40
11-07-88 3.05 232.55
11-14-88 3.18 232.42
11-21-88 2.91 232.69
11-28-88 3.01 232.58
12-06-88 3.34 232.26
12-12-88 3.51 232.09
12-20-88 3.68 231.91
12-27-88 3.20 232.39
01-02-89 2.97 232.63
01-11-89 3.06 232.53
01-17-89 2.94 232.66
01-27-89 3.38 232.22
01-31-89 3.34 232.25
02-10-89 2.60 232.99
02-17-89 3.13 232.47
02-24-89 3.24 232.36
03-03-89 3.12 232.48
03-15-89 3.36 232.23
03-22-89 3.14 232.46
03-28-89 3.30 232.29
04-07-89 3.28 232.31
04-14-89 3.30 232.29
04-22-89 3.63 231.96
05-04-89 3.71 231.88
05-12-89 3.38 232.22
05-17-89 3.51 232.09
05-26-89 3.61 231.99
06-01-89 3.58 232.01
06-09-89 3.05 232.55
06-16-89 3.07 232.52
06-23-89 2.80 232.80
06-28-89 3.25 232.34
07-07-89 2.80 232.80
07-14-89 3.35 232.24
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Table A.1 (continued)

Well Date Depth to Water-level
No. measured water (m) elevation (m)
356 07-21-89 3.38 232.22
356 07-28-89 3.71 231.88
356 08-04-89 3.57 232.02
356 08-11-89 3.56 232.04
356 08-18-89 3.51 232.09
356 08-30-89 3.05 232.55
356 09-07-89 3.10 232.49
356 09-18-89 3.05 232.55
356 09-27-89 3.11 232.48
356 01-15-90 3.41 232.18
356 02-15-90 3.33 232.26
356 03-14-90 3.44 232.16
356 04-23-90 3.79 231.80
356 05-21-90 3.62 231.97
356 06-26-90 3.99 231.60
356 07-25-90 3.29 232.31
356 08-23-90 3.58 232.02
356 09-25-90 3.96 231.63
368 01-02-89 7.60 242.25
368 01-11-89 6.10 243.75
368 01-17-89 7.44 242.41
368 01-27-89 7.60 242.25
368 01-31-89 7.65 242.20
368 03-15-89 7.62 242.23
368 03-22-89 7.75 242.09
368 03-28-89 7.79 242.06
368 04-07-89 7.70 242.14
368 04-22-89 8.42 241.42
368 05-04-89 8.46 241.98
368 05-12-89 8.33 242.11
368 05-17-89 8.28 242.16
368 05-26-89 8.35 242.10
368 06-01-89 8.33 242.12
368 06-09-89 8.28 242.16
368 06-16-89 8.21 242.23
368 06-23-89 8.18 242.27
368 06-28-89 8.22 242.23
368 07-07-89 8.22 242.23
368 07-14-89 8.31 242.14
368 07-21-89 8.54 241.91
368 07-28-89 8.40 242.05
368 08-04-89 8.56 241.89
368 08-11-89 8.54 241.91
368 08-18-89 8.52 241.93
368 08-30-89 8.18 242.27
368 09-07-89 8.21 242.24
368 09-18-89 8.14 242.30
368 09-27-89 8.22 242.23
368 01-15-90 8.25 242.19
368 02-15-90 8.17 242.27
368 03-14-90 8.23 242.21
368 04-23-90 8.30 242.14
368 05-21-90 8.27 242.17
368 06-26-90 8.34 242.11
368 07-25-90 8.30 242.14
368 08.23.9¢ 8.33 242.12
368 09-25-90 8.40 242.05
636 01-12-88 10.12 244.36
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Table A.1 (continued)

Well Date Depth to Water-level
No. measured water (m) elevation (m)
636 02-04-88 9.72 244.76
636 03-03-88 10.01 244 .48
636 04-07-88 9.57 24491
636 05-05-88 9.98 244.51
636 06-09-88 10.39 244.09
636 06-29-88 10.40 244.08
636 07-28-88 9.70 244.79
636 08-31-88 9.52 244 .97
636 10-04-88 10.27 244.22
636 10-04-88 10.31 24417
636 10-07-88 9.62 244.86
636 10-24-88 10.40 244.09
636 11-01-88 10.03 244 .45
636 11-01-88 10.41 244.08
636 11-14-88 9.98 244.50
636 11-28-88 9.34 245.15
636 12-05-88 9.84 244.64
636 12-06-88 9.92 244.56
636 12-12-88 10.06 244 .42
636 12-20-88 10.30 24418
636 12-27-88 9.45 245.03
636 01-02-89 3.97 245.51
636 01-05-89 9.21 245.28
636 01-11-89 9.09 245.40
636 01-17-89 8.30 246.19
636 01-27-89 9.30 245.19
636 01-31-89 9.54 244.95
636 02-08-89 9.07 245.42
636 02-10-89 9.32 245.16
636 02-17-89 9.33 245.15
636 02-24-89 9.45 245.03
636 03-03-89 9.07 245.41
636 03-09-89 8.84 245.64
636 03-15-89 9.45 245.03
636 03-22-89 9.15 245.34
636 03-28-89 9.20 245.29
636 04-07-89 9.15 245.34
636 04-14-39 9.31 245.17
636 04-22-89 9.48 245.01
636 05-04-89 9.96 244.52
636 05-12-89 9.48 245.01
636 05-17-89 9.70 244.78
636 05-26-89 9.38 245.11
636 06-01-89 9.88 244.60
636 06-09-89 9.13 245.35
636 06-16-89 9.08 245.40
636 06-23-89 8.44 246.05
636 06-28-89 9.11 245.38
636 07-07-89 8.77 245.72
636 07-14-89 9.55 244.93
636 07-21-89 9.54 244.95
636 07-28-89 10.07 244 .42
636 08-04-89 9.78 244.70
636 08-11-89 9.76 244.73
636 08-18-89 9.76 244.73
636 08.30.89 9.17 24531
636 09-07-89 9.20 245.29
636 09-18-89 9.15 245.34
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Table A.1 (continued)

Well Date Depth to Water-level
No. measured water (m) elevation (m)
636 09-27-89 9.22 245.26
636 01-15-90 9.36 24512
636 02-15-90 8.78 245.70
636 03-14-90 9.18 245.30
636 04-23-90 9.60 244.88
636 05-21-90 9.44 245.04
636 06-26-90 10.00 244.48
636 07-25-90 9.59 24490
636 08-23.90 9.83 244.65
636 09-25-90 10.24 244.24
640 01-15-88 10.57 244.24
640 02-04-88 9.55 245.26
640 03-03-88 9.74 245.08
640 04-08-88 9.77 245.05
640 05-05-88 9.97 244.84
640 06-09-88 10.45 244.37
640 06-29-88 10.67 244.14
640 07-28-88 10.54 244.27
640 08-31-88 10.75 244.07
640 10-04-88 10.46 244.35
640 10-05-88 10.70 244.12
640 10-24-88 10.81 244.00
640 11-01-88 10.73 244.09
640 11-01-88 10.87 243.95
640 11-07-88 10.67 244.14
640 12-06-88 10.02 244.79
640 12-12-88 9.15 245.67
640 12-20-88 10.43 244.38
640 12-27-88 10.64 244.17
640 01-02-89 10.09 244.72
640 01-11-89 9.17 245.64
640 01-17-89 9.68 245.13
640 04-22-89 11.83 242.99
640 05-04-89 10.27 244.95
640 05-12-89 10.37 244.85
640 05-17-89 10.39 244.83
640 05-26-89 10.59 244.63
640 06-01-89 10.75 244.47
640 06-09-89 10.65 244.57
640 06-16-89 10.66 244.56
640 06-23-89 10.19 245.03
640 06-28-89 10.19 245.03
640 07-07-89 10.29 244.93
640 07-14-89 10.35 244.87
640 07-21-89 10.34 244.88
640 07-28-89 10.53 244.69
640 08-04-89 10.57 244.65
640 08-11-89 10.54 244.68
640 08-18-89 10.52 244.70
640 08-30-89 10.71 24451
640 09-07-89 10.67 244.55
640 09-18-89 10.63 244.59
640 09-27-89 10.68 244.54
640 01-15-90 10.17 245.05
640 02-15-90 9.70 245.52
640 03-14-90 9.89 245.33
640 04-23-90 10.35 244.87
640 05-21-90 Blocked
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Table A.1 (continued)

Well Date Depth to Water-level
No. measured water (m) elevation (m)
640 06-26-90 Blocked
640 07-25-90 Blocked
640 08-23-90 Blocked
640 09-25-90 Blocked
642 01-15-88 2.46 234.41
642 02-04-88 1.88 235.00
642 03-03-88 2.15 234.73
642 04-08-88 2.23 234.65
642 05-05-88 2.42 234.46
642 06-09-88 2.87 234.01
642 06-29-88 1.92 234.96
642 07-28-88 2.45 234.43
642 08-31-88 3.06 233.82
642 10-05-88 2.92 233.95
642 10-24-88 3.05 233.83
642 11-01-88 3.08 233.80
642 11-01-88 2.99 233.89
642 11-07-88 2.44 234.44
642 11-14-88 2.49 234.39
642 11-21-88 2.07 234.81
642 11-28-88 2.06 234.82
642 12-05-88 2.11 234.77
642 12-06-88 2.10 234.78
642 12-12-88 2.22 234.66
642 12-20-88 2.38 234.50
642 12-27-88 1.96 23492
642 01-02-89 1.73 235.15
642 01-06-89 1.66 235.22
642 01-11-89 1.61 235.27
642 01-17-89 1.24 235.64
642 01-27-89 1.49 235.39
642 01-31-89 1.51 235.37
642 02-08-89 1.50 235.38
642 02-10-89 1.51 235.37
642 02-17-89 1.47 235.41
642 02-24-89 1.42 235.45
642 03-03-89 1.42 235.45
642 03-09-89 1.46 235.41
642 03-15-89 1.50 235.38
642 03-22-89 1.50 235.38
642 03-28-89 1.54 235.34
642 04-07-89 1.48 235.39
642 04-07-89 1.50 235.38
642 04-14-89 1.52 235.36
642 04-22-89 1.72 235.16
642 05-04-89 1.94 234.94
642 05-08-89 1.77 235.10
642 05-12-89 1.78 235.09
642 05-17-89 1.83 235.05
642 05-26-89 1.91 234.97
642 06-01-89 1.96 23492
642 06-08-89 1.90 234,98
642 06-09-89 1.74 235.14
642 06-16-89 1.73 235.15
642 06-23-89 1.30 235.58
642 06-28-89 1.40 235.48
642 07-07-89 1.24 235.63
642 07-10-89 1.33 235.55
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Table A.1 (continued)

Well Date Depth to Water-level
No. measured water (m) elevation (m)
642 07-14-89 1.42 235.45
642 07-21-89 1.41 235.47
642 07-28-89 1.74 235.14
642 08-03-89 1.80 235.08
642 08-04-89 1.83 235.05
642 08-11-89 1.75 235.13
642 08-18-89 1.73 235.15
642 08-30-89 1.77 235.11
642 09-07-89 1.73 235.15
642 09-18-89 1.68 235.20
642 09-20-89 2.02 234.86
642 09-27-89 1.74 235.13
642 10-18-89 1.38 235.50
642 01-15-90 1.54 235.34
642 02-15-90 1.13 235.75
642 03-14-90 1.43 235.45
642 04-23-90 1.95 234.93
642 05-21-90 1.83 235.05
642 06-26-90 2.10 234.78
642 07-25-90 1.94 234.94
642 08-23-90 2.09 234.79
642 09-25-90 2.42 234.45
645 01-12-88 2.66 230.97
645 02-04-88 2.24 231.39
645 03-03-88 2.48 231.15
645 04-08-88 2.38 231.25
645 05-05-88 2.46 231.17
645 06-09-88 2.60 231.03
645 06-29-88 2.66 230.97
645 07-28-88 2.63 231.00
645 08-31-88 2.73 230.90
645 10-04-88 2.66 230.97
645 10-05-88 2.67 230.96
645 10-24-88 2.70 230.93
645 11-01-88 2.66 230.97
645 11-01-88 2.67 230.96
645 11-07-88 2.59 231.04
645 11-14-88 2.62 231.01
645 11-28-88 2.53 231.10
645 12-05-88 2.55 231.08
645 12-06-88 2.59 231.05
645 12-12-88 2.58 231.05
645 12-20-88 2.55 231.08
645 12-27-88 2.50 231.13
645 01-02-89 2.20 231.43
645 01-11-89 2.26 231.37
645 01-11-89 2.29 231.34
645 01-17-89 2.12 231.51
645 01-27-89 2.29 231.34
645 01-31-89 2.27 231.36
645 02-08-89 2.05 231.58
645 02-10-89 2.13 231.50
645 02-17-89 2.07 231.56
645 02-24-89 2.16 231.47
645 03-03-89 2.07 231.56
645 03-09-89 2.02 231.61
645 03-15-89 2.25 231.38
645 03-22-89 1.99 231.64



Table A.1 (continued)

Well Date Depth to Water-level
No. measured water (m) elevation (m)
645 03-28-89 2.16 231.47
645 04-07-89 2.13 231.50
645 04-14-89 1.78 231.85
645 04-22-89 2.44 231.19
645 05-04-89 2.38 231.26
645 05-12-89 2.22 231.41
645 05-17-89 2.31 231.32
645 05-26-89 2.35 231.28
645 06-01-89 2.31 231.32
645 06-09-89 1.78 231.85
645 06-16-89 1.73 231.90
645 06-23-89 1.92 231.71
645 06-28-89 2.21 231.42
645 07-07-89 1.89 231.74
645 07-14-89 2.34 231.29
645 07-21-89 2.31 231.32
645 07-28-89 2.28 231.35
645 08-04-89 2.26 231.37
645 08-11-89 2.27 231.36
645 08-18-89 2.26 231.37
645 08-30-89 2.33 231.30
645 09-07-89 2.29 231.34
645 09-18-89 2.29 231.34
645 09-27-89 2.30 231.33
645 01-15-90 1.99 231.64
645 03-14-90 2.13 231.50
645 04-23-90 2.17 231.46
645 05-21-90 2.15 231.48
645 06-26-90 2.39 231.24
645 07-25-90 2.25 231.38
645 08-23-90 2.20 231.44
645 09-25-90 2.38 231.25
646 01-04-88 4.59 235.32
646 01-08-88 4.73 235.18
646 01-12-88 4.91 235.00
646 01-14-88 4.85 235.06
646 01-21-88 4.23 235.68
646 01-22-88 4.30 235.61
646 01-25-88 4.36 235.55
646 01-28-88 4.48 235.43
646 02-01-88 4.53 235.38
646 02-04-88 4.26 235.65
646 02-11-88 4.33 235.58
646 02-18-88 4.29 235.62
646 02-26-88 4.40 235.51
646 03-03-88 4.46 235.45
646 03-03-88 4.41 235.50
646 03-04-88 4.45 235.46
646 03-05-88 4.47 235.44
646 03-06-88 4.48 235.43
646 03-07-88 4.50 235.41
646 03-08-88 4.48 235.43
646 03-09-88 4.49 235.42
646 03-09-88 4.46 235.45
646 03-10-88 4.19 235.73
646 03-11-88 4.10 235.81
646 03-12-88 4.14 235.77
646 02-13-88 4.11 235.80
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Table A.1 (continued)

Date Depth to Water-level
measured water (m) clevation (m)
03-14-88 4.08 235.83
03-15-88 4.15 235.77
03-16-88 4.17 235.74
03-16-88 4.19 235.73
03-17-88 4.20 235.71
03-18-88 4.22 235.70
03-19-88 4.23 235.68
03-20-88 4.26 235.65
03-21-88 4.28 235.63
03-22-88 4.30 235.61
03-23-88 4.31 235.60
03-24-88 4.32 235.59
03-25-88 4.23 235.69
03-26-88 4.20 235.71
03-27-88 4.19 235.72
03-28-88 4.18 235.73
03-28-88 4.20 235.72
03-29-88 4.17 235.74
03-30-88 4.20 235.71
03-31-88 4.19 235.72
04-01-88 4.21 235.70
04-02-88 4.13 235.78
04-03-88 4.17 235.74
04-04-88 4.10 235.81
04-04-88 4.09 235.82
04-05-88 4.11 235.80
04-06-88 4.02 235.90
04-07-88 3.95 235.96
04-08-88 3.94 235.97
04-08-88 3.98 235.94
04-09-88 4.00 23591
04-10-88 3.98 235.93
04-11-88 3.98 235.94
04-12-88 3.98 235.93
04-13-88 3.98 235.93
04-14-88 4.01 235.90
04-15-88 4.04 235.87
04-16-88 4.04 235.88
04-17-88 4.05 235.87
04-18-88 3.98 235.93
04-19-88 3.87 236.04
04-20-88 3.85 236.06
04-21-88 3.83 236.09
04-22-88 3.85 236.06
04-23-88 3.88 236.03
04-24-88 3.91 236.00
04-25-88 3.93 235.98
04-26-88 3.95 235.96
04-27-88 3.98 235.93
04-28-88 4.02 235.89
04-29-88 4.03 235.88
04-30-88 4.06 235.85
05-01-88 4.08 235.83
05-02-88 4.10 235.81
05-03-88 4.10 235.81
05-03-88 4.12 235.79
05-04-88 4.08 235.83
05-05-88 4.11 235.80
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Table A.1 (continued)

Date Depth to Water-level
measured walter (m) elevation (m)
05-05-88 3.79 236.12
05-06-88 4.15 235.77
05-07-88 4.17 235.74
05-08-88 4.16 235.75
05-09-88 4.10 235.81
05-10-88 4.10 235.81
05-11-88 4.16 235.75
05-12-88 4.14 235.77
05-12-88 4.20 235.71
05-13-88 4.22 235.69
05-14-88 4.24 235.67
05-15-88 4.26 235.66
05-16-88 4.27 235.64
05-17-88 4.31 235.60
05-18-88 4.33 235.58
05-19-88 4.33 235.58
05-20-88 4.37 235.54
05-20-88 4.35 235.56
05-21-88 4.40 235.51
05-22-88 4.41 235.50
05-23-88 4.43 235.48
05-24-88 4.41 235.50
05-25-88 4.28 235.63
05-26-88 4.46 235.45
05-26-88 4.44 235.47
05-27-88 4.49 235.42
05-28-88 4.51 235.40
05-29-88 4.52 235.39
05-30-88 4.54 235.37
05-31-88 4.54 235.37
06-01-88 4.55 235.37
06-02-88 4.50 235.41
06-02-88 4.55 235.36
06-03-88 4.57 235.34
06-04-88 4.59 235.32
06-05-88 4.61 235.30
06-06-88 4.62 235.29
06-07-88 4.63 235.28
06-08-88 4.64 235.27
06-09-88 4.64 235.27
06-09-88 4.60 235.31
06-09-88 4.63 235.28
06-10-88 4.57 235.34
06-11-88 4.63 235.29
06-12-88 4.64 235.27
06-13-88 4.66 235.26
06-14-88 4.69 235.22
06-15-88 4.71 235.20
06-16-88 4.72 235.19
06-17-8% 4.73 235.18
06-18-838 4.82 235.09
06-19-88 4.83 235.09
06-20-88 4.82 235.09
06-21-88 4.77 235.14
06-29-88 4.73 235.19
07-28-88 4.51 235.40
08-31-88 4.87 235.05
10-04-88 4.11 235.80



Table A.1 (continued)

Well Date Depth to Walter-level
No. measurcd water (m) clevation (m)
646 10-05-88 4.15 235.77
646 10-24-88 4.17 235.74
646 11-01-88 4.48 235.43
646 11-01-88 4.23 235.68
646 11-07-88 3.55 236.37
646 11-14-88 3.72 236.19
646 11-21-88 2.71 237.20
646 11-28-88 2.64 237.27
646 12-05-88 3.13 236.78
646 12-06-88 3.21 236.70
646 12-12-88 3.41 236.51
646 12-20-88 2.71 237.20
646 12-27-88 2.66 237.26
646 01-02-89 2.41 237.50
646 01-11-89 2.28 237.63
646 01-11-89 2.32 237.59
646 01-17-89 2.13 237.78
646 01-27-89 2.52 237.40
646 01-31-89 2.49 237.42
646 02-08-89 2.20 237.72
646 02-10-89 2.22 237.69
646 02-17-89 1.83 238.08
646 02-24-89 1.92 237.99
646 03-03-89 2.05 237.87
646 03-09-89 2.07 237.84
646 03-15-89 2.26 237.66
646 03-22-89 2.06 237.85
646 03-28-89 2.28 237.63
646 04-07-89 2.27 237.65
646 04-22-89 4.70 235.21
646 05-04-89 4.57 235.34
646 05-12-89 4.26 235.66
646 05-17-89 2.84 237.07
646 05-26-89 4.42 235.49
646 06-01-89 4.41 235.50
646 06-09-89 4.26 235.66
646 06-16-89 4.22 235.69
646 06-23-89 3.84 236.08
646 06-28-89 4.12 235.80
646 07-07-89 4.03 235.88
646 07-14-89 4.46 235.45
646 07-21-89 4.42 235.49
646 07-28-89 4.36 235.55
646 08-04-89 4.32 235.59
646 08-11-89 4.28 235.63
646 08-18-89 4.27 235.64
646 08-30-89 4.79 235.12
646 09-07-89 4.78 235.13
646 09-18-89 4.67 235.24
646 09-27-89 4.80 235.12
646 01-15-90 4.50 235.41
646 03-14-90 4.39 235.52
646 04-23-90 4.61 235.30
646 05-21-90 4.49 235.42
646 06-26-90 4.73 235.19
646 07-25-90 4.56 235.35
646 08-23-50 4.59 235.32
646 09-25-90 4.86 235.05



Table A.1 (continned)

“Nell Date Depth to Water-level
No. measured water (m) elcvation (m)
647 10-24-88 10.35 239.75
647 11-01-88 10.37 239.74
647 11-07-88 10.30 239.81
647 11-14-88 10.27 239.84
647 12-06-88 10.21 239.90
647 12-12-88 10.38 239.72
647 12-20-88 10.22 239.88
647 12-27-88 10.14 239.96
647 01-02-89 9.99 240.11
647 01-11-89 9.93 240.17
647 01-17-89 9.76 240.35
647 01-27-89 10.02 240.08
647 01-31-89 9.94 240.16
647 02-10-89 9.82 240.29
647 02-17-89 9.88 240.22
647 02-24-89 10.07 240.03
647 03-03-89 9.80 240.31
647 03-15-89 9.78 240.33
647 03-22-89 9.70 240.40
647 03-28-89 9.83 240.27
647 04-07-89 9.78 240.33
647 04-14-89 10.00 240.09
647 04-22-89 9.95 240.14
647 05-04-89 10.06 240.03
647 05-12-89 9.86 240.23
647 05-17-89 9.99 240.10
647 05-26-89 9.97 240.12
647 06-01-89 10.16 239.93
647 06-09-89 9.46 240.63
647 06-16-89 9.39 240.70
647 06-23-89 9.66 240.44
647 06-28-89 9.82 240.27
647 07-07-89 9.72 240.37
647 07-14-89 9.91 240.18
647 07-21-89 9.81 240.28
647 07-28-89 9.76 240.34
647 08-04-89 10.07 240.02
647 08-11-89 10.06 240.03
647 08-18-89 10.09 240.01
647 08-30-89 9.90 240.20
647 09-07-89 9.91 240.18
647 09-18-89 9.91 240.18
647 09-27-89 9.92 240.17
647 01-15-90 9.93 240.16
647 02-15-90 9.71 240.38
647 03-14-90 9.81 240.28
647 04-23-90 9.94 240.15
647 U5-21-90 9.92 240.17
647 06-26-90 10.02 240.08
647 07-25-90 10.00 240.09
647 08-23-90 10.03 240.06
647 09-25-90 10.12 239.97
648 10-04-88 8.63 242.82
648 10-24-88 9.24 242.20
648 11-01-88 9.17 242.27
648 11-07-88 8.87 242.58
648 11-i14-88 8.94 242.50
648 12-06-88 8.70 242.74



Table A.1 (continued)

Depth to Water-level
walter (m) clevation (m)

242.69
242.55
243.09
243.43
243.39
243.82
243.68
243.49
243.64
244.52
244,21
243.95
243.82
243.93
243.82
243.82
244.13
243.41
243.44
243.82
243.52
243.60
243.54
244.13
244.14
244.52
244.07
244.41
244.48
244.50
243.69
243.74
243.74
243.74
243.92
243.92
243.90
243.87
243.73
244.21
244.04
243.70
243.76
243.52
243.67
243.53
243.29
242.11
242.13
242.21
242.13
242.00
241.94
241.89
241.89
242.22
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Table A.1 (continued)

Well Date Depth to Water-level
No. measured water (m) elevation (m)
649 01-02-89 7.99 242.44
649 01-11-89 7.95 242.48
649 01-17-89 7.74 242.69
649 01-27-89 7.99 242.44
649 01-31-89 8.02 242.40
649 02-10-89 7.90 242.52
649 02-17-89 7.88 242.55
649 02-24-89 7.98 242.45
649 03-03-89 8.08 242.35
649 03-15-89 8.03 242.40
649 03-22-89 7.89 242.54
649 03-28-89 8.05 242.37
649 04-07-89 8.00 242.42
649 05-04-89 8.70 242.27
649 05-12-89 8.69 242.28
649 05-17-89 8.61 242.35
649 05-26-89 8.64 242.33
649 06-01-89 8.61 242.35
649 06-09-89 8.58 242.39
649 06-16-89 8.52 242.45
649 06-23-89 8.35 242.62
649 06-28-89 8.47 242.49
649 07-07-89 8.48 242,48
649 07-14-89 8.61 242.35
649 07-21-89 8.63 242.34
649 07-28-89 8.76 242.21
649 08-04-89 8.93 242.04
649 08-11-89 8.87 242.10
649 08-18-89 8.84 242.13
649 08-30-89 8.69 242,28
649 09-07-89 8.70 242.27
649 09-18-89 8.69 242.28
649 09-27-89 8.72 242.24
650A 10-04-88 Dry
650A 10-24-88 Dry
650A 11-01-88 Dry
650A 11-07-88 Dry
650A 11-14-88 Dry
650A 11-21-88 Dry
650A 11-28-88 Dry
650A 12-06-88 Dry
650A 12-12-88 Dry
650A 12-20-88 Dry
650A 12-27-88 Dry
650A 01-02-89 Dry
650A 01-11-89 Dry
650A 01-17-89 Dry
650A 01-27-89 Dry
650A 01-31-89 Dry
650A 02-10-89 Dry
650A 02-17-89 Dry
650A 02-24-89 Dry
650A 03-03-89 Dry
650A 03-15-89 Dry
650A 03-22-89 Dry
650A 03-28-89 Dry
650A 04-07-89 Dry
650A 04-14-89 Dry



Table A.1 (continued)

Well Date Dcpth to Water-level
No. measured water {m) elevation (m)
650A 04-22-89 Dry
650A 05-04-89 Dry
650A 05-12-89 Dry
650A 05-17-89 Dry
650A 05-26-89 Dry
650A 06-01-89 Dry
650A 06-09-89 Dry
650A 06-16-89 Dry
650A 06-23-89 Dry
650A 06-28-89 Dry
650A 07-07-89 Dry
650A 07-14-89 Dry
650A 07-21-89 Dry
650A 07-28-89 Dry
650A 08-04-89 Dry
650A 08-11-89 Dry
650A 08-18-89 Dry
650A 08-30-89 Dry
650A 09-07-89 Dry
650A 09-18-89 Dry
650A 09-27-89 Dry
650A 01-15-90 Dry
650A 02-15-90 Dry
650A 03-14-90 Dry
650A 04-23-90 Dry
650A 05-21-90 Dry
650A 06-26-90 Dry
650A 07-25-90 Dry
650A 08-23-90 Dry
650A 09-25-90 Dry
650B 01-12-88 Dry
650B 02-04-88 12.18 237.86
650B 03-03-88 12.06 237.98
650B 04-08-88 11.96 238.08
650B 05-05-88 12.02 238.02
650B 06-09-88 12.16 237.88
650B 06-29-88 12.22 237.82
650B 11-14-88 12.20 237.84
650B 11-21-88 12.13 237.91
650B 11-28-88 12.07 237.97
650B 12-06-88 12.16 237.88
650B 12-12-88 12.41 237.63
650B 12-20-88 12.09 237.95
650B 12-27-88 11.95 238.09
650B 01-02-89 11.78 238.26
650B 01-11-89 12.04 238.00
650B 01-17-89 11.59 238.45
650B 01-27-89 11.66 238.38
650B 01-31-89 11.86 238.18
650B 02-10-89 11.69 238.35
650B 02-17-89 11.63 238.41
6508 02-24-89 11.95 238.09
650B 03-03-89 11.51 238.53
650B 03-15-89 10.09 239.95
650B 03-22-89 11.78 238.26
650B 03-28-89 11.59 238.45
650B 04-07-89 11.51 238.53
650B 04-14-89 11.61 238.43



Table A.1 (continued)

Well Date Dcpth to Water-level
No. measured water (m) elevation (m)
650B 04-22-89 11.79 238.24
650B 05-04-89 11.81 238.22
650B 05-12-89 11.99 238.05
650B 05-26-89 11.59 238.45
650B 06-01-89 11.99 238.04
650B 06-09-89 11.81 238.22
650B 06-16-89 11.76 238.27
650B 06-23-89 11.65 238.39
650B 06-28-89 11.65 238.39
650B 07-07-89 11.64 238.40
650B 07-14-89 11.97 238.07
650B 07-21-89 11.95 238.09
650B 07-28-89 12.09 237.94
650B 08-04-89 11.97 238.07
650B 08-11-89 11.91 238.12
650B 08-18-89 11.89 238.15
650B 08-30-89 11.94 238.09
650B 09-07-89 11.91 238.12
650B 09-18-89 11.95 238.09
650B 09-27-89 11.97 238.07
650B 01-15-90 Blocked
650B 02-15-90 Blocked
650B 03-15-90 Blocked
650B 04-23-90 Blocked
650B 05-21-90 Blocked
650B 06-26-90 Blocked
650B 07-25-90 Blocked
650B 08-23-90 Blocked
650B 09-25-90 Blocked
654 01-15-88 0.90 235.41
654 02-04-88 0.70 235.60
654 03-03-88 0.72 235.58
654 04-08-88 0.71 235.59
654 05-05-88 0.88 235.43
654 06-09-88 1.22 235.08
654 06-29-88 1.31 234.99
654 07-28-88 1.02 235.28
654 08-31-88 1.35 234.95
654 10-05-88 1.23 235.07
654 10-24-88 1.27 235.03
654 11-01-88 1.21 235.09
654 11-01-88 1.28 235.02
654 11-07-88 1.16 235.14
654 11-14-88 1.03 235.27
654 11-21-88 0.90 235.41
654 11-28-88 0.83 235.48
654 12-05-88 0.80 235.50
654 12-06-88 0.83 235.48
654 12-12-88 0.86 235.44
654 12-20-88 0.92 235.38
654 12-27-88 0.77 235.53
654 01-02-89 0.63 235.68
654 01-06-89 0.54 235.76
654 01-11-89 0.53 235.77
654 01-17-89 0.36 235.95
654 01-27-89 0.52 235.78
654 01-31-89 0.61 235.69
654 02-08-89 0.52 235.78

0



Table A.1 (continued)

Well Date Depth to Water-level
No. measured water (m) elevation (m)
654 02-10-89 0.51 235.79
654 02-17-89 0.48 235.82
654 02-24-39 0.46 235.84
654 03-03-89 0.34 235.96
654 03-09-89 0.30 236.00
654 03-15-89 0.36 235.94
654 03-22-89 0.39 235.91
654 03-28-89 0.39 23591
654 04-07-89 0.36 235.95
654 04-14-89 0.41 235.90
654 04-22-89 0.50 235.80
654 05-04-89 0.59 235.72
654 05-12-89 0.45 235.86
654 05-17-89 0.51 235.79
654 05-26-89 0.53 235.77
654 06-01-89 0.61 235.69
654 06-09-89 0.50 235.80
654 06-16-89 0.46 235.84
654 06-23-89 0.23 236.07
654 06-28-89 0.28 236.02
654 07-07-89 0.27 236.03
654 07-14-89 0.33 235.97
654 07-21-89 0.30 236.00
654 07-28-89 0.53 235.77
654 08-04-89 0.57 235.73
654 08-11-89 0.55 235.76
654 08-18-89 0.50 235.80
654 08-30-89 0.56 235.74
654 09-07-89 0.49 235.81
654 09-18-89 0.47 235.84
654 09-27-89 0.52 235.78
654 01-15-90 0.29 236.01
654 02-15-90 0.00 236.30
654 03-14-90 0.00 236.30
654 04-23-90 0.15 236.15
654 05-21-90 0.09 236.21
654 06-26-90 0.61 235.69
654 07-25-90 0.50 235.80
654 08-23-90 0.59 235.72
654 09-25-90 0.83 235.48
655 01-12-88 13.26 242.73
655 02-04-88 12.80 243.19
655 03-03-88 12.62 243.37
655 04-08-88 12.45 243.54
655 05-0--88 12.52 243.47
655 06-09-88 13.00 242.99
655 06-29-88 13.20 242.79
655 07-28-88 13.09 242.89
655 08-31-88 13.30 242.69
655 10-04-88 13.24 242.75
655 10-05-88 13.30 242.69
655 10-24-88 13.32 242.67
655 11-01-88 13.27 242,72
655 11-01-88 13.39 242.60
655 11-07-88 13.35 242.64
655 11-14-88 13.23 242.76
655 11-21-88 13.05 242.94
655 11-28-88 12.91 243.08



Table A.1 (continued)

Well Date Depth to Water-level
No. measured water (m) elevation (m)
655 12-05-88 12.90 243.09
655 12-06-88 12.80 243.18
655 12-12-88 12.83 243.16
655 12-20-88 12.88 243.11
655 12.27-88 12.72 243.27
655 01-02-89 12.50 243.49
655 01-06-89 12.37 243.62
655 01-11-89 12.25 243.74
655 01-17-8% 11.75 244.24
655 01-27-89 11.98 244,01
655 01-31-89 12.08 243.91
655 02-08-89 12.15 243.84
655 02-10-89 12.14 243.84
655 02-17-89 12.04 243.95
655 02-24-89 12.61 243.38
655 03-03-89 11.75 244.24
655 03-09-89 11.61 244.38
655 03-15-89 11.60 244.39
655 03-22-89 11.93 244.06
655 03-28-89 11.93 244.06
655 04-07-89 11.89 244.10
655 04-14-89 11.84 244.15
655 04-22-89 12.20 243.79
655 05-04-89 12.40 243.59
655 05-12-89 12.20 243.79
655 05-17-89 12.31 243.68
655 05-26-89 12.37 243.62
655 06-01-89 12.40 243.59
655 06-09-89 12.37 243.62
655 06-16-89 12.35 243.64
655 06-23-89 11.74 244.25
655 06-28-89 11.70 244.29
655 07-07-89 11.87 244,12
655 07-14-89 12.05 243.93
655 07-21-89 12.05 243.94
655 07-28-89 12.23 243.75
6355 08-04-89 12.41 243.58
655 08-11-89 12.40 243.59
655 08-18-89 12.41 243.58
655 08-30-89 12.64 243.35
655 09-07-89 12.62 243.37
655 09-18-89 12.50 243.49
655 09-27-89 12.61 243.38
655 01-15-90 12.05 243.93
655 02-15-90 11.58 244.41
655 03-14-90 11.90 244.09
655 04-23-90 12.32 243.67
655 05-21-90 12.06 243.92
655 06-26-50 12.50 243.49
655 07-25-90 12.42 243.57
655 08-23-90 12.53 243.46
655 09-25-90 12.87 243.12
656 01-15-88 12.95 245.52
65¢ 02-04-88 12.37 246.10
656 03-03-88 11.84 246.63
656 04-07-88 11.71 246.77
656 05-05-88 11.52 246.95
656 06-09-88 12.18 246.29
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Table A.1 (continued)

Well Date Depth to Water-level
No. measured water (m) elevation (m)
656 06-29-88 12.48 245.99
656 07-28-88 12.64 245.83
656 08-31-88 12.80 245.67
656 10-04-88 12.60 245.87
656 10-04-88 12.89 245.59
656 10-24-88 12.95 245.53
656 11-01-88 12.84 245.64
656 11-01-88 13.02 245.45
656 11-07-88 13.03 245.44
656 11-14-88 12.93 245.54
656 11-28-88 12.56 245.91
656 12-05-88 12.39 246.09
656 12-06-88 12.35 246.12
656 12-12-88 12.26 246.21
656 12-20-88 12.27 246.20
656 12-27-88 12.25 246.22
656 01-02-89 12.09 246.38
656 01-05-89 11.87 246.60
656 01-11-89 10.70 247,78
656 01-17-89 11.28 247.19
656 01-27-89 10.82 247.65
656 01-31-89 10.92 247.55
656 02-08-89 11.14 247.33
656 02-10-89 11.30 247.17
656 02-12-89 11.36 247.12
656 02-24-89 11.63 246.85
656 03-03-89 11.59 246.89
656 03-09-89 10.61 247.87
656 03-15-89 10.37 248.11
656 03-22-89 10.73 247.74
656 03-28-89 12.22 246.25
656 04-07-89 12.15 246.32
656 04-14-89 12.19 246.29
656 04-22-89 12.25 246.23
656 05-04-89 12.55 245.92
656 05-12-89 12.70 245.717
656 05-17-89 12.65 245.82
656 05-26-89 11.14 247.33
656 06-01-89 11.23 247.24
656 06-09-89 11.34 247.13
656 06-16-89 11.28 247.19
656 06-23-89 11.03 247.45
656 06-28-89 10.70 247.78
656 07-07-89 10.75 247.73
656 07-14-89 12.32 246.15
656 07-21-89 11.99 246.48
656 07-28-89 11.30 247.17
656 08-04-89 11.38 247.09
656 08-11-89 11.38 247.09
656 08-18-89 11.40 247.07
656 08-30-89 11.91 246.56
656 09-07-89 11.99 246.48
656 09-18-89 11.89 246.58
656 09-27-89 11.97 246.51
656 01-15-90 11.15 247.32
656 02-15-90 10.33 248.14
656 03-14-90 10.58 247.89
656 04-23-90 11.10 247.38

A-22



Table A.1 (continued)

Well Date Depth to Water-level
No. measured water (m) elevation (m)
656 05-21-90 10.82 247.65
656 06-26-90 11.54 246.93
656 07-25-90 11.74 246.73
656 08-23-90 11.83 246.64
656 09-25-90 12.23 246.24
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Table A.2 (continued)
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Table A.2 (continued)
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Table A.2 (continued)
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Table A.2 (continued)

3-26-90 4-390 4-1090 4-2590 5-7-90 5-1690 5-30-90  6-29-90 7-19-90 8-6-90 8-21-90 9-690 9-18-90

Well

el
Q

QO

§I§EE§;EE§EEEEEEEEE

FEEERREIEREEERELE
FEEEREIRREEREELA
REEEEELRREERRRLA
FEEREEIREERREESA
FEREREIREREREEGE
REEERERREERERSH

$EESEELEEEEREEEE
S EEIRRIEREERERER
FERIREIREREERERE
EESRELEREREREEE
SERSREIREREERERE
SEERREREEEREERE

IGFE8EEiqIaeRTasq
FREFRFRERERERERERREE




Table A.3.

Daily rainfall in SWSA 6 from October 1988 through September 1990

Precipitation Precipitation Precipitation Precipitation

Date (mm) Date (mm) Date (mm) Date ~(mm)
10/01/88 12.95 11/19/88 21.08 01/07/89 0.00 02/25/89 0.00
10/02/88 4.83 11/20/88 20.57 01/08/89 26.61 02/26/89 0.00
10/03/88 0.00 11/21/88 0.00 01/09/89 0.00 02/27/89 11.51
10/04/88 0.00 11/22/88 0.00 01/10/89 2.75 02/28/89 14.82
10/05/88 0.00 11/23/88 0.00 01/11/89 32.54 03/01/89 0.00
10/06/88 0.00 11/24/88 0.00 01/12/89 45.49 03/02/89 0.00
10/07/88 0.00 11/25/88 0.00 01/13/89 11.03 03/03/89 0.00
10/08/88 0.00 11/26/88 0.25 01/14/89 21.71 03/04/89 7.04
10/09/88 0.00 11/27/88 25.65 01/15/89 1.00 03/05/89 30.65
10/10/88 0.00 11/28/88 0.00 01/16/89 0.00 03/06/89 3.28
10/11/88 0.00 11/29/88 0.00 01/17/89 0.00 03/07/89 0.00
10/12/88 0.00 11/30/88 0.00 01/18/89 0.00 03/08/89 0.00
10/13/88 0.00 12/01/88 0.00 01/19/89 0.00 03/09/89 0.00
10/14/88 0.00 12/02/88 0.00 01/20/89 0.00 03/10/89 0.00
10/15/88 0.00 12/03/88 0.00 01/21/89 0.00 03/11/89 0.00
10/16/88 0.00 12/04/88 0.00 01/22/89 0.00 03/12/89 0.00
10/17/88 8.13 12/05/88 0.00 01/23/89 0.00 03/13/89 0.00
10/18/88 0.00 12/06/88 0.00 01/24/89 0.00 03/14/89 0.00
10/19/88 0.00 12/07/88 0.00 01/25/89 0.00 03/15/89 1.51
10/20/88 2.03 12/08/88 0.00 01/26/89 1.50 03/16/89 0.25
10/21/88 9.65 12/09/88 10.41 01/27/89 0.00 03/17/89 0.00
10/22/88 0.00 12/10/88 1.78 01/28/89 0.00 03/18/89 18.25
10/23/88 3.56 12/11/88 0.00 01/29/89 0.25 03/19/89 0.00
10/24/88 0.25 12/12/88 0.00 01/30/89 14.11 03/20/89 11.82
10/25/88 2.54 12/13/88 0.00 01/31/89 0.00 03/21/89 11.62
10/26/88 0.00 12/14/88 0.00 02/01/89 0.00 03/22/89 0.00
10/27/88 0.00 12/15/88 0.00 02/02/89 0.00 03/23/89 12.25
10/28/88 7.37 12/16/88 0.00 02/03/89 2.01 03/24/89 0.00
10/29/88 0.25 12/17/88 0.00 02/04/89 0.25 03/25/89 0.25
10/30/88 1.02 12/18/88 0.00 02/05/89 15.61 03/26/89 0.00
10/31/88 1.27 12/19/88 0.00 02/06/89 15.81 03/27/89 0.00
11/01/88 0.00 12/20/88 0.00 02/07/89 2.77 03/28/89 0.00
11/02/88 0.00 12/21/88 18.80 02/08/89 0.00 03/29/89 0.25
11/03/88 0.00 12/22/88 0.25 02/09/89 0.00 03/30/89 29.93
11/04/88 41.91 12/23/88 10.67 02/10/89 0.00 03/31/89 14.23
11/05/88 26.42 12/24/88 14.73 02/11/89 0.00 04/01/89 0.00
11/06/88 1.02 12/25/88 0.00 02/12/89 0.00 04/02/89 0.00
11/07/88 0.00 12/26/88 0.00 02/13/89 1.25 04/03/89 4.26
11/08/88 2.29 12/27/88 0.00 02/14/89 10.09 04/04/89 23.98
11/09/88 0.00 12/28/88 8.13 02/15/89 0.00 04/05/89 0.00
11/10/88 7.11 12/29/88 0.00 02/16/89 5.00 04/06/89 0.25
11/11/88 0.00 12/30/88 16.51 02/17/89 34.51 04/07/89 3.25
11/12/88 1.52 12/31/88 33.02 02/18/89 8.01 04/08/89 8.52
11/13/88 2.29 01/01/89 1.52 02/19/89 0.00 04/09/89 0.00
11/14/88 0.25 01/02/89 1.27 02/20/89 14.67 04/10/89 0.00
11/15/88 0.00 01/03/89 1.27 02/21/89 22.80 04/11/89 0.00
11/16/88 12.19 01/04/89 0.00 02/22/89 0.00 04/12/89 0.00
11/17/88 0.00 01/05/89 0.76 02/23/89 0.00 04/13/89 0.00
11/18/88 0.00 01/06/89 15.74 02/24/89 0.00 04/14/89 1.75
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Table A.3 (continued)

Precipitation Precipitation Precipitation Precipitation

Date (mm) Date (mm) Date (mm) Date (mm)
04/15/89 4.51 06/03/89 0.00 07/22/89 3.03 09/09/89 0.00
04/16/89 0.00 06/04/89 3.52 07/23/89 6.85 09/10/89 0.00
04/17/89 0.00 06/05/89 15.67 07/24/89 0.25 09/11/89 14.98
04/18/89 0.00 06/06/89 17.21 07/25/89 0.25 09/12/89 0.00
04/19/89 0.00 06/07/89 0.00 07/26/89 0.00 09/13/89 0.00
04/20/89 0.00 06/08/89 9.56 07/27/89 0.00 09/14/89 12.17
04/21/89 0.00 06/09/89 17.76 07/28/89 3.05 09/15/89 45.88
04/22/89 0.00 06/10/89 0.00 07/29/89 0.00 09/16/89 0.51
04/23/89 2.28 06/11/89 0.00 07/30/89 3.04 05/17/89 0.00
04/24/89 0.75 06/12/89 20.54 07/31/89 2.02 09/18/89 0.00
04/25/89 0.00 06/13/89 8.86 08/01/89 31.45 09/19/89 0.00
04/26/89 0.00 06/14/89 1.75 08/02/89 0.00 09/20/89 0.00
04/27/89 0.25 06/15/89 35.68 08/03/89 0.00 09/21/89 0.00
04/28/89 0.25 06/16/89 14.93 08/04/89 0.25 09/22/89 33.35
04/29/89 5.58 06/17/89 0.00 08/05/89 0.00 09/23/89 6.08
04/30/89 0.25 06/18/89 0.00 08/06/89 0.25 09/24/89 0.00
05/01/89 13.13 06/19/89 4.28 08/07/89 0.00 09/25/89 23.22
05/02/89 0.00 06/20/89 35.93 08/08/89 0.00 09/26/89 0.25
05/03/89 0.00 06/21/89 8.63 08/09/89 0.00 09/27/89 0.00
05/04/89 5.75 06/22/89 17.21 08/10/89 0.00 09/28/89 1.00
05/05/89 45.84 06/23/89 1.01 08/11/89 0.00 09/29/89 15.55
05/06/89 1.77 06/24/89 0.00 08/12/89 0.00 09/30/89 55.31
05/07/89 0.00 06/25/89 0.00 08/13/89 0.00 10/01/89 9.31
05/08/89 2.50 06,/26/89 0.00 08/14/89 0.00 10/02/89 0.25
05/09/89 18.99 06/27/89 0.00 08/15/89 1.25 10/03/89 0.00
05/10/89 0.00 06/28/89 8.83 08/16/89 0.00 10/04/89 0.00
05/11/89 0.00 06/29/89 0.00 08/17/89 0.25 10/05/89 0.00
05/12/89 0.00 06/30/89 0.00 08/18/86 0.25 10/06/89 0.00
05/13/89 0.00 07/01/89 5.04 08/19/89 0.00 10/07/89 0.00
05/14/89 0.00 07/02/89 7.01 08/20/89 0.00 10/08/89 0.00
05/15/89 0.50 07/03/89 2145 08/21/89 0.00 10/09/89 0.00
05/16/89 0.00 07/04/89 1.76 08/22/89 0.00 10/10/89 0.00
05/17/89 0.00 07/05/89 0.25 08/23/89 30.16 10/11/89 0.00
05/18/89 0.00 07/06/89 35.25 08/24/89 2.50 10/12/89 0.00
05/19/89 2.25 07/07/89 0.25 08/25/89 0.00 10/13/89 0.00
05/20/89 29.95 07/08/89 0.00 08/26/89 4.56 10/14/89 0.00
05/21/89 0.00 07/09/89 0.00 08/27/89 0.00 10/15/89 C.00
05/22/89 4.06 07/10/89 0.00 08/28/89 0.00 10/16/89 17.70
05/23/89 0.50 07/11/89 0.00 08/29/89 0.00 10/17/89 20.27
05/24/89 0.00 07/12/89 4.02 08/30/89 4.30 10/18/89 7.80
05/25/89 0.00 07/13/89 1.26 08/31/89 0.00 10/19/89 0.25
05/26/89 15.97 07/14/89 0.00 09/01/89 30.98 10/20/89 0.00
05/27/89 11.64 07/15/89 0.00 09/02/89 0.25 10/21/89 0.00
05/28/89 0.00 07/16/89 3.00 09/03/89 0.00 10/22/89 0.00
05/29/89 0.00 07/17/89 0.00 09/04/89 0.00 10/23/89 0.00
05/30/89 0.00 07/18/89 0.00 09/05/89 0.00 10/24/89 0.00
05/31/89 0.00 07/19/89 7.36 09/06/89 0.00 10/25/89 0.00
06/01/89 0.00 07/20/89 0.25 09/07/89 0.00 10/26/89 0.00
06/02/89 0.00 07/21/89 6.57 09/08/89 0.00 10/27/89 0.00
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Table A.3 (continued)

Precipitation Precipitation Precipitation Precipitation

Date (mm) Date {(mm) Date (mm) Date (mm)
10/28/89 0.00 12/16/89 0.00 02/03/90 57.00 03/24/90 0.00
10/29/89 0.00 12/17/89 0.00 02/04/90 6.25 03/25/90 0.00
10/30/89 0.00 12/18/89 0.00 02/05/90 0.00 03/26/90 0.00
10/31/89 4.32 12/19/89 6.25 02/06/90 1.00 03/27/90 0.00
11/01/89 0.00 12/20/89 0.25 02/07/90 2.25 03/28/90 0.00
11/02/89 0.00 12/21/89 0.00 02/08/90 0.00 03/29/90 4.25
11/03/89 0.00 12/22/89 0.00 02/09/90 21.25 03/30/90 2.75
11/04/89 0.00 12/23/89 0.00 02/10/90 18.50 03/31/90 0.50
11/05/89 0.00 12/24/89 0.00 02/1190 0.00 04/01/90 0.00
11/06/89 19.77 12/25/89 0.00 02/12/90 0.00 04/02/90 0.00
11/07/89 16.24 12/26/89 1.00 02/13/90 0.00 04/03/90 0.00
11/08/89 13.95 12/27/89 0.00 02/14/90 0.00 04/04/90 0.00
11/09/89 1.25 12/28/89 0.00 02/15/90 18.50 04/05/90 0.00
11/10/89 0.00 12/29/89 1.00 02/16/90 34.00 04/06/90 0.00
11/11/89 0.00 12/30/89 14.36 02/17/90 0.00 04/07/90 0.00
11/12/89 0.00 12/31/89 29.35 02/18/90 6.00 04/08/90 0.00
11/13/89 0.00 01/01/90 0.00 02/19/90 5.25 04/09/90 0.00
11/14/89 6.50 01/02/90 0.00 02/20/90 0.00 04/10/90 0.00
11/15/89 35.67 01/03/90 0.25 022190 0.00 04/11/90 0.00
11/16/89 0.00 01/04/90 10.25 02/22/90 9.00 04/12/90 0.00
11/17/89 0.00 01/05/90 4.25 02/23/90 0.00 04/13/90 5.25
11/18/89 0.00 01/06/90 4.00 02/24/90 0.00 04/14/90 0.25
11/19/89 0.00 01/07/90 3.75 02/25/90 0.00 04/15/90 0.00
11/20/89 0.00 01/08/90 13.25 02/26/90 0.00 04/16/90 5.01
11/21/89 0.00 01/09/90 0.00 02/27/90 0.00 04/17/90 0.00
11/22/89 21.16 01/10/90 0.50 02/28/90 0.00 04/18/90 0.25
11/23/89 0.25 01/11/90 0.00 03/01/90 2.25 04/19/90 0.00
11/24/89 0.00 01/12/90 0.00 03/02/90 15.50 04/20/90 0.00
11/25/89 0.00 01/13/90 0.00 03/03/90 1.00 04/21/90 10.34
11/26/89 0.75 01/14/90 0.00 03/04/90 0.00 04/22/90 0.00
11/27/89 2.02 01/15/90 0.00 03/05/90 0.00 04/23/90 0.00
11/28/89 18.29 01/16/90 0.00 03/06/90 0.00 04/24/90 0.00
11/29/89 0.00 01/17/90 0.25 03/07/90 0.00 04/25/90 0.00
11/30/89 6.00 01/18/90 19.00 03/08/90 4.50 04/26/90 0.00
12/01/89 0.00 01/19/90 0.00 03/09/90 3.27 04/27/90 0.00
12/02/89 0.00 01/20/90 30.25 03/10/90 9.38 04/28/90 22.01
12/03/89 0.00 01/21/90 0.00 03/1190 0.00 04/29/90 0.25
12/04/89 0.00 01/22/90 0.00 03/12/90 0.00 04/30/90 0.00
12/05/89 0.00 01/23/90 0.00 03/13/90 0.00 05/01/90 56.00
12/06/89 0.00 01/24/90 8.75 03/1400 0.00 05/02/90 0.00
12/07/89 3.00 01/25/90 5.50 03/1550 2.00 05/03/90 25.50
12/08/89 11.26 01/26/90 0.00 03/16/90 47.92 05/04/90 13.00
12/09/89 0.75 01/27/90 0.00 03/17/90 16.38 05/05/90 1.75
12/10/89 0.00 01/28/90 0.00 03/18/90 0.00 05/06/90 0.50
12/11/89 2.25 01/29/90 33.25 03/19/90 3.50 05/07/90 0.00
12/12/89 3.25 01/30/90 0.00 03/20/90 0.00 05/08/90 0.00
12/13/89 0.00 01/31/90 0.00 0372190 0.00 05/09/90 18.00
12/14/89 0.00 02/01/90 0.00 03/22/90 0.00 05/10/90 4.00
12/15/89 0.25 02/02/90 2.00 03/23/50 0.00 05/11/90 0.00
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Table A.3 (continued)

Precipitation Precipitation Precipitation

Date (mm) Date (mm) Date (mm)
05/12/90 0.00 06/30/90 0.00 08/18/90 0.00
05/13/90 0.00 07/01/90 34.04 08/19/90 0.76
05/14/90 0.00 07/02/90 0.00 08/20/90 0.00
05/15/90 0.00 07/03/90 0.00 08/21/90 5.84
05/16/90 0.00 07/04/90 0.00 08/22/90 8.38
05/17/90 2.05 07/05/90 0.00 08/23/90 0.00
05/18/90 0.00 07/06/90 0.00 08/24/90 0.00
05/19/90 0.00 07/07/90 0.00 08/25/90 0.00
05/20/90 7.00 07/08/90 0.00 08/26/90 0.00
05/21/90 1.00 07/09/90 0.00 08,2790 0.00
05/22/90 0.00 07/10/90 0.00 08/28/90 0.00
05/23/90 0.00 07/11/90 24.64 08/29/90 22.35
05/24/90 0.00 07/12/90 50.04 08/30/90 0.00
05/25/90 0.00 07/13/90 2591 08/31/90 0.00
05/26/90 5.00 07/14/90 14.22 09/0190 0.00
05/27/90 14.50 07/15/90 0.00 09/02/90 0.00
05/28/90 20.50 07/16/90 0.00 09/03/90 0.00
05/29/90 0.00 07/17/90 0.00 09/04/90 0.0
05/30/90 0.00 07/18/90 0.00 09/05/90 0.0
05/31/90 0.00 07/19/90 5.33 09/06/90 0.00
06/01/90 0.00 07/20/90 0.00 09/07/90 0.00
06/02/90 0.00 07/21/90 28.19 09/08/90 0.00
06/03/90 0.00 07/22/90 5.84 09/09/90 0.00
06/04/90 0.00 07/23/90 0.00 09/10/90 0.00
06/05/90 0.00 07/24/90 0.00 09/1190 0.00
06/06/90 0.00 07/25/90 0.00 09/12/90 5.75
06/07/90 0.00 07/26/90 0.00 09/13/90 225
06/08/90 0.00 07/27/90 0.00 09/14/90 21.50
06/09/90 0.00 07/28/90 0.00 09/15/90 0.25
06/10/90 0.00 07/29/90 0.00 09/16/90 0.00
06/11/90 0.00 07/30/90 0.00 09/1790 0.00
06/12/90 0.00 07/31/90 0.00 09/18/90 0.00
06/13/90 0.00 08/01/90 0.00 09/19/90 12.50
06/14/90 8.62 08/02/90 0.00 09/20/90 0.00
06/15/90 0.00 08/03/90 0.00 0972190 7.00
06/16/90 0.00 08/04/90 21.59 09/22/90 1.00
06/17/90 0.00 08/05/90 22.61 09/23/90 0.00
06/18/90 0.00 08/06/90 3.56 09/24/90 0.00
06/19/90 0.00 08/07/90 0.00 09/25/90 0.00
06/20/90 0.00 08/08/90 12.95 09/26/90 0.00
06/21/90 1.00 08/09/90 18.29 09/27/90 0.00
06/22/90 7.37 08/10/90 0.00 09/28/90 0.00
06/23/90 0.00 08/11/90 0.00 09/29/90 0.00
06/24/90 0.00 08/12/90 0.00 09/30/90 0.50
06/25/90 0.00 08/13/90 0.76
06/26/90 0.00 08/14/90 13.72
06/27/90 0.00 08/15/90 0.00
06/28/90 0.00 08/16/90 0.00
06/29/90 0.76 08/17/90 10.92
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Table A.4. Peak monthly elevations of White Qak Lake from October 1988
through September 1990

Lake Lake

Date peak elevation elevation
occurred (ft) (m)
10-02-88 745.08 227.16
12-31-88 747.44 227.88
01-12-89 748.19 228.11
02-21-89 747.28 227.83
03-30-89 746.98 227.74
04-04-89 746.41 227.56
05-05-89 746.75 227.67
06-22-89 747.11 227.78
07-06-89 746.45 227.58
08-01-89 745.72 227.35
09-30-89 748.47 228.19
10-01-89 748.65 228.25
11-16-89 74743 227.88
12-31-89 747.78 22798
01-29-90 747.52 227.90
02-04-90 748.08 228.07
03-17-90 748.16 228.10
04-22-90 745.56 227.30
05-01-90 749.00 228.35
06-09-90 745.78 227.37
07-14-90 746.76 227.67
08-09-90 746.90 227.71
09-15-90 745.44 227.27
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APPENDIX B: Procedures for Soil Penetration Testing and

Monitoring Well Installation in Radioactive Waste Trenches



PROCEDURES FOR SOIL PENETRATION TESTING AND MONITORING
WELL INSTALLATION IN RADIOACTIVE WASTE TRENCHES

PURPOSE

The purpose of this document is to describe procedures to be put into effect in the
conducting of soil stability (penetration) tests and installation of monitoring wells in low-
level radioactive waste trenches. The procedures are aimed specifically at the Solid Waste
Storage Area (SWSA) 6 Test Area for Remedial Action (TARA) experimental site, which
has a need to conduct such activities, but also has application at other Oak Ridge National
Laboratory (ORNL) waste disposal sites where measuring soil cap stability and monitoring
or sampling trench water may be deemed necessary.

PROCEDURES

1. All personnel within a 10-ft radius of the trench-penetration point will wear contami-
nation zone clothing, gloves, full-face respirator with combination cartridges, shoe
covers, and hard hats. Respirators will be taken off only when radiation protection
(RP) and industrial hygiene (IH) personnel have surveyed and determined that a
particular hole is not contaminated and respiratory protection is no longer required.

2. Penetration of the trench will be achieved using the drop hammer of a trailer-mounted
drill rig to drive a 1.75-in-diam steel drill rod into the trench cap and trench contents in
much the same way that one would drive a nail into a piece of wood. The 140-1b drop
hammer will be physically connected to the drill rod at all times during hammering and
the tip end of the drill rod will be fitted with a 2-in. cone-shaped steel penetration point
to facilitate driving into the soil. The maximum depth of penetration will be 15 ft,
which includes three 5-ft sections of drill rod.

3. Before penetration starts at a particular hole, an ~3-ft-square piece of plastic will be
laid out over the ground to serve as protection against the spread of radioactive
ceniamination should any be encountered during the process.

4. The drill rod will then be driven into the trench to the maximum depth of 15 ft, at
which time the drill rig will be shut off and a radiation survey of the hole area will be
made while the rod is still in the hole. If a hard piece of waste such as a steel container
or concrete debris is encountered, the hammering will stop short of the desired 15 ft
depth and the resulting hole will either be filled with soil or cased with well screen
material, depending on the depths of other holes in that particular trench. At least two
15-ft deep holes are desired in each burial trench to facilitate both grout injection and
grout monitoring. The additional three holes in each trench can be of intermediate
depth (>5 ft and <15 ft).

5. Removal of the drill rod will be accomplished by reversing the "hammering in" pro-
cess and using the hammer to bump the rod out of the hole. The suspect drill rod that
is slowly emerging from the ground (inch by inch as the hammer bumps it out) will be
pulled into a plastic sleeve that is attached at the bottom end to the 3 ft by 3 ft sheet of
plastic covering the ground and at the top end near the connection to the clean drop
hammer. In this manner, the suspect drill rod is never exposed to the air, avoiding the
possible spread of contamination, should any be brought to the surface.

6. During the drill rod removal process, continuous beta-gamma monitoring of the rod
will be accomplished with a GM probe attached to a meter stick and positioned at the
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10.

11.

ground surface so that the removal process can be stopped if it is determined that the
rod is highly contaminated (see 7). If no contamination is detected by this preliminary
survey, the rod will continue to be bumped out of the ground and into the plastic
sleeve until ~6 ft of rod is above ground. At this point, the drill rig will be shut down
and the HP will initiate a more detailed beta-gamma survey with the plastic sleeve in
place.

If the rod is found to be contaminated by either the beta-gamma survey described in 6,
or by the alpha survey described in 8, a decision will be made either to decontaminate
the rod or to drive the rod back in the hole and sacrifice the drill rods. The decision
level for hole and drill rod abandonment will be any beta-gamma surface reading >10

mrad/h.

Assuming the beta-gamma survey to show no contamination above the abandonment
action level, the plastic sleeve will be cut at the top end where it is attached near the
drop hammer and will be slowly pulled down the rod (an inch at a time) to facilitate an
alpha activity survey. Again, if the rod is found to be contaminated, it will either be
cleaned or driven back into the hole after resealing the plastic sleeve. The decision
level for hole and drill rod abandonment will be an alpha surface reading exceeding

10,000 dpm/100 cm?,

Decontamination of a drill rod section will be initiated whenever surface survey

instruments detect either: (a) alpha activity >600 dpm/100 cm? or (b) beta-gamma
activity >0.5 mrad/h on any length of drill rod section. Decontamination will consist
of wiping the drill rod with moist cloth or paper towels by personnel in full protective
clothing as described in 1, except that an additional pair of rubber gloves will be worn.
Decontamination will continue until the on-site RP officer is satisfied that surficial
activity is at or below the decontamination limits. If the drill rod cannot be decontami-
nated by this method, decontamination by scraping with a moistened wire brush and
soap solution on paper towels will be attempted. If the rod cannot be decontaminated
at this point, it will be designated as radioactive waste, packaged in plastic, and dis-
posed by ORNL procedures.

After the top 5 ft of drill rod is found to be clean, it will be removed and the drop
hammer will be attached to the next 5-ft section of drill rod to be extracted from the
hole. Again, the plastic sleeve will be attached near the drop hammer and will still be
attached at the ground surface so that this next piece of rod will also be drawn into a
plastic sleeve. Monitoring for radioactivity will proceed as described herein, and this
process will be repeated until all 3 sections of drill rod have been removed from the
hole.

At this point, a 5-ft section of polyvinylchloride (PVC) well screen (with 0.1-in. slots
for grout wells or 0.01-in. slots for monitoring wells) will be inserted in the hole and
zently tapped into place using the weight of the drop hammer. Additional well casing
will be attached to the screen in 2 ft sections and driven into tae hole until the entire
depth of the hole is cased. All casing protruding from the ground will be solid pipe as
opposed to slotted well screen used for the remainder of the hole. A cap will be
screwed onto the top of the PVC well, and IH will survey the hole for volatile organ-
ics. A penetration hole will be considered clean if the reading with a calibrated TIP
Organic Vapor Analyzer is <100 units; the sensitivity of the TIP instrument will be set
so that a reading of 1000 units is achieved with a standard of 100 ppm isobutylene in
air and a reading of O units is achieved in ambient air. If the hole is clean at this point,
respirators will be removed and the drill rig will be moved to the site of the next hole.
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Immediately before leaving the well, a GM tube will be lowered down the dry cased
hole to determine if there is extremely high radioactivity underground in proximity to
the hole. This information, along with the IH gas analysis, will be valuable in predict-
ing what hazards might exist in future water level monitoring or sampling of the well.

The well will be labeled with a metal tag identifying the trench number, for example
T-199. Engineering will be contacted and requested to conduct an as built survey of
location and elevation so that the wells can be placed on SWSA 6 maps.

Following completion of all penetration testing, the drill rig and any tools used in the
testing will be thoroughly checked by RP personnel for any residual contamination.
Decontamination of any tools or drill rig parts will be initiated whenever transferable
smear activities exceed either 30 dpm/100 cm? (alpha) or 200 dpm/100 cm? (beta-
gamma).
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APPENDIX C: Penetration Resistance of SWSA 6 Burial

Trenches and Control Sites Used for Leachate Monitoring Wells



Table C.1. Penetration resistance (1 to 3 ft) of SWSA 6 burial trenches
and control sites used for leachate monitoring wells

Trench Well Test Test Cumulative blow counts
No. No. __date time 1ft 2ft 3ft
103 T103B 10-0Oct-88 11:08 14 33 39
103 T103A 10-0Oct-88 13:10 8 20 30
380 None 10-0Oct-88 14:00 8 13 15
380 T380 10-0ct-88 14:20 7 12 16
370 T370 10-0ct-88 14:48 17 41 65
370 None 10-0ct-88 15:15 21 46 60
370 None 10-Oct-88 15:45 19 44 58
82 T82 11-0ct-88 10:33 12 26 32
120 T120 11-Oct-88 11:00 8 18 26
408 None 11-Oct-88 14:55 6 11 14
408 None 11-Oct-88 15:15 6 11 14
408 T408 11-Oct-88 15:30 6 9 11
397 T397 12-0ct-88 09:00 9 24 32
330 T330 12-0ct-88 09:30 9 20 30
363 None 12-0Oct-88 10:20 16 28 34
363 None 12-0Oct-88 10:50 14 25 31
363 None 12-0Oct-88 11:05 15 28 37
363 T363 12-0Oct-88 11:15 15 27 33
69 T69 12-0Oct-88 13:00 19 36 41
71 None 12-0Oct-88 13:30 10 19 21
71 None 12-0Oct-88 13:50 15 25 31
71 None 12-0Oct-88 14:05 12 23 27
71 None 12-Oct-88 14:20 32 64 92
71 None 12-0Oct-88 14:30 12 21 29
71 None 12-0ct-88 14:40 13 21 24
121 T121 12-0ct-88 15:00 8 17 31
84 None 12-0Oct-88 15:30 16 37 47
84 T84 13-0Oct-88 09:30 13 32 41
308 T308 13-0Oct-88 10:00 32 46 52
308 None 13-0Oct-88 10:33 20 36 46
318 T318 13-0Oct-88 11:00 22 42 51
112 T112 13-0Oct-88 14:00 14 25 32
85 T85 13-0Oct-88 14:36 11 20 29
110 T110 13-0Oct-88 15:21 12 21 25
105 T105 14-0Oct-88 09:45 12 26 32
426 T426 14-0ct-88 10:20 14 25 32
432 T432 14-0ct-88 11:00 6 12 16
414 T41l4 14-0ct-88 13:00 6 12 15
413 T413 17-0Oct-88 13:30 9 18 25
395 T395 17-0Oct-88 14:00 9 20 26
329 T329 17-0Oct-88 14:35 8 23 31
79 None 17-0Oct-88 14:55 8 16 24
79 T79 17-0Oct-88 15:10 9 26 40
101 T101 17-0Oct-88 15:25 14 31 38
461 T461 17-0ct-88 15:40 10 18 23
424 None 18-0ct-88 09:15 9 17 23
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Table C.1 (continued)

Trench Well Test Test Cumulative blow counts
No. No. date time ift 2ft 3ft
424 T424 18-0ct-88 09:30 12 22 28
373 None 18-0ct-88 10:10 5 9 17
373 T373 18-0Oct-88 10:45 5 10 19
352 T352 18-0Oct-88 13:15 5 15 22
367 T3567 18-0Oct-88 13:50 12 24 29
453 T453 18-0Oct-88 14:30 9 17 21
422 T422 18-0Oct-88 15:00 19 33 38
374 T374 18-Oct-88 15:38 15 29 38
241 T241 19-0Oct-88 09:05 11 23 30
237 T237 19-0Oct-88 09:35 9 17 20
180 T180 19-0ct-88 10:35 12 24 29
162 T162 19-0Oct-88 13:30 9 20 26
60 T60 19-0ct-88 14:00 12 24 31
57 None 19-Oct-88 14:30 14 25 31
57 T57 19-Oct-88 14:40 14 32 44
44 T44 20-0Oct-88 10 19 23
63 T63 20-0ct-88 11 23 30
225 T225 20-0Oct-88 12 22 27
279 T279-6 08-Aug-89 11 22 26
288 T288-6 08-Aug-89 5 9 12
13 T13-6 08-Aug-89 20 29 33
279 T279-1 06-Feb-90 5 12 16
279 T279-2 06-Feb-90 5 10 15
279 T279-3 06-Feb-90 6 10 13
279 T279-4 06-Feb-90 4 9 12
279 T279-5 06-Feb-90 4 8 11
288 T288-1 08-Feb-90 4 8 11
238 T288-2 08-Feb-90 6 13 15
288 T288-3 08-Feb-90 5 11 14
288 T288-4 08-Feb-90 4 9 12
288 T288-5 08-Feb-90 2 3 4
288 T288N 08-Feb-90 6 10 14
13 Ti3-5 13-Feb-90 5 11 17
13 T13-4 13-Feb-90 6 10 12
13 T13-3 13-Feb-90 8 14 19
13 T13-2 13-Feb-%0 7 19 25
13 T13-1 13-Feb-90 7 14 17
11 T11l 13-Feb-90 6 13 16
16 T1l6 13-Feb-90 7 13 17
252 T252 14-Feb-90 9 16 20
285 T285 14-Feb-90 5 9 11
284 T284 14-Feb-90 4 7 8
275 T275 14-Feb-90 5 12 14
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Table C.1 (continued)

Trench Well Test Test Cumulative blow counts
No. No. date time 1ft 2ft 3ft

Wells near but outside burial trenches

279 T279N 06-Feb-90 9 22 37
279 T279S 06-Feb-90 7 16 31
279 T279NE  08-Feb-90 6 13 23
279 T279SE  08-Feb-90 6 14 32
279 T279NW  08-Feb-90 6 16 25
279 T279SW  08-Feb-90 6 13 25
288 T288S 12-Feb-90 8 15 31
288 T288NW  12-Feb-90 9 17 31
288 T288SW  12-Feb-90 7 13 32
288 T288NE 12-Feb-90 9 18 37
288 T288SE 12-Feb-90 7 13 32
13 T13SE 12-Feb-90 8 27 55
13 T13NE 12-Feb-90 6 19 50
13 T13S 13-Feb-90 8 13 24
13 TI3N 13-Feb-90 6 10 31
13 T13SW 13-Feb-90 6 23 43
13 T13NW 13-Feb-90 7 20 43
151 T151E 05-Feb-90 4 8 17
151 T151SE  05-Feb-90 6 17 27
151 T151S8 05-Feb-90 6 11 20
151 T151SW  05-Feb-T9 6 10 20
151 T151NE  05-Feb-90 4 7 19
151 T15INW  05-Feb-90 5 9 23
170 T170NW  05-Feb-90 3 6 9
170 T170W 05-Feb-90 7 11 25
151 T151W 05-Feb-90 6 10 25




Table C.2.

Penetration resistance (4 to 9 ft) of SWSA 6 burial trenches

and control sites used for leachate monitoring wells

Trench Well Cumulaticve blow counts_

No, No, 4ft 5ft 6ft 7ft 8ft 9ft
103 T103B 43 47 49 51 53 56
103 T103A 36 40 45 47 50 53
380 None 18 21 37 46 51 55
380 T380 20 23 24 27 29 32
370 T370 75 84 91 99 105 116
370 None 71 81 89 97 101 107
370 None 64 78 90 99 104 109
82 T82 36 39 41 43 45 47
120 T120 34 41 47 52 55 57
408 None 16 18 20 22 24 26
408 None 17 19 22 23 25 29
408 T408 13 14 16 19 20 22
397 T397 37 41 43 45 46 47
330 T330 42 52 59 62 65 68
363 None 40 46 51 53 56 60
363 None 36 41 45 48 50

363 None 42 47 52 54 57 58
363 T363 36 40 42 44 47 49
69 T69 43 49 55 66 74 89
71 None 21 21 22 23 24 45
71 None 54

71 None 28 29 32 33 34

71 None

71 None 36

71 None 29 34 41 44 50 56
121 T121 40 43 45 47 49 51
84 None 53 58 61 65 69 74
84 T84 48 52 55 58 61 64
308 T308 55 56 58 61 71 86
308 None 55 62 67 71 80 131
318 T318 57 59 61 64 66 88
112 T112 36 39 40 41 42 52
85 T85 41 49 55 62 69 77
110 T110 27 29 31 34 50 70
105 T105 37 39 40 42 44 59
426 T426 36 43 46 48 50 52
432 T432 18 21 25 27 31 35
414 T414 18 20 22 28 35 56
413 T413 28 31 32 34 36 48
395 T395 30 33 34 38 62 79
329 T329 35 39 40 44 48 53
79 None 43 92

79 T79 58 88

101 T101 42 47 50 54 57 88
461 T461 27 33 40 46 51 71
424 None

424 T424 32 34 37 39 46 63
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Table C.2 (continued)

Trench Well Cumulaticve blow counts
No. No. 4ft 5ft 6ft 7ft 8ft 9ft
373 None 27 35 41 46 50 54
373 T373 31 40 46 51 56 60
352 T352 25 28 30 32 34 37
367 T367 32 36 38 39 42 51
453 T453 23 27 29 31 41 61
422 T422 40 43 51 53 63 90
374 T374 41 43 45 47 48 50
241 T241 35 38 41 42 44 45
237 T237 23 25 28 29 31 32
180 T180 34 37 39 41 43 45
162 T162 31 33 35 36 39 41
60 T60 34 38 40 41 43 45
57 None 36 49 82
57 T57 49 54 56 58 59 61
44 T44 24 26 27 28 29 30
63 T63 34 36 38 39 42 44
225 T225 31 33 36 38 40 42
279 T279-6 28 29 30 32 38 40
288 T288-6 14 15 17 18 19 28
13 T13-6 36 38 40 41 42 45
279 T279-1 18 19 20 21 22 43
279 T279-2 18 20 22 24 26 34
279 T279-3 15 17 18 19 21 39
279 T279-4 14 16 18 19 20 31
279 T279-5 13 14 15 16 28 42
288 T288-1 13 15 16 21 24 26
288 T288-2 16 17 19 20 21 22
288 T288-3 17 19 21 23 25 27
288 T288-4 13 15 22 25 28 30
288 T288-5 5 6 16 45 98 116
288 T288N 20 24 25 29 32 53
13 T13-5 19 20 21 22 24 26
13 T13-4 14 16 18 19 20 21
13 T13-3 22 24 25 26 27 28
13 T13-2 28 30 31 32 33 34
13 T13-1 19 20 22 23 25 34
11 T11 17 18 22 27 42 55
16 Tlé6 19 20 21 23 24 36
252 T252 23 24 27 27 29 31
285 T285 13 14 19 32 53 91
284 T284 10 11 20 37 55 97
275 T275 15 24 36 59 73 93
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Table C.2 (continued)

Trench Well Cumulaticve blow counts
No. No. 4ft 5ft 6ft 7ft 8ft 9ft

Wells near but outside burial trenches

279 T279N 62 87 122 158 188 262
279 T279S 66 108 146 223 289 332
279 T279NE 41 63 101 145 175 241
279 T279SE 53 88 140 202 248 313
279 T279NW 46 89 138 169 195 239
279 T279SW 57 89 134 165 205 228
288 T288S 70 118 176 232 296 343
288 T288NW 56 75 94 141 186 223
288 T288SW 49 75 104 135 170 218
288 T288NE 59 89 115 134 157 220
288 T288SE 61 86 121 148 182 216
13 T13SE 77 128 179 227 255 283
13 T13NE 89 118 155 188 210 254
13 T13S 64 117 154 196 249 302
13 T13N 69 96 127 151 182 256
13 T13SW 67 101 133 154 173 201
13 T13NW 67 93 121 142 155 161
151 T151E 30 48 80 107 127 143
151 T151SE 40 56 95

151 T1518 34 81 128 221

151 T151SW 30 37 51 83 111 130
151 T151NE 34 49 39 66 84 130
151 T151NW 30 41 65 91 106 115
170 T170NW 14 18 25 34 48 78
170 T170W 46

151 T151W 34 47 92 143 169 202
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Table C.3. Penetration resistance (10 to 15 ft) of SWSA 6 burial trenches
and control sites used for leachate monitoring wells

Trench Well Cumulaticve blow counts

No. No. 10 _ft 11 ft 12 ft 13 ft 14 ft 16 ft
103 T103B 60 62 65 69 71

103 T103A 56 60 62 65 68 72
380 None 60 67 75

380 T380 33 34 36

370 T370 123 130 143 209

370 None 111 124

370 None 114 128 163

82 T82 48 50 51 53 55 63
120 T120 59 62 65 71 73

408 None 28 30 39

408 None 31 33

408 T408 26 29 35 39 66 75
397 T397 65 70 71 80 99 121
330 T330 71 74 77 79 89 96
363 None 64 67

363 None

363 None 61 68

363 T363 53 60 79 116

69 T69 125 163 188 221 265 308
71 None

71 None

71 None

71 None

71 None

71 None 66 95 123

121 T121 54 57 61 64 68 74
84 None 80 85

84 T84 67 68 70 72 74

308 T308 126 194

308 None

318 T318 128

112 T112 81 117 156

85 T85 96 131

110 T110 100

105 T105 91 109

426 T426 76 123

432 T432 37 45 89

414 T4l4 97

413 T413 69

395 T395 124

329 T329 61

79 None

79 T79

101 T101 114 143

461 T461 123

424 None

424 T424 75 94 111 133 171




Table C.3 (continued)

Trench Well Cumulaticve blow counts

No. No. 10 ft 11 ft 12 ft 13 ft 14 ft 16 _ft
373 None 60 68 87 110 124 162
373 T373 65 70 81 98 123 139
352 T352 40 45 59 67 84 110
367 T367 72 95 124

453 T453 96

422 T422 132

374 T374 53 66 75 109

241 T241 47 51 70

237 T237 34 35 39 43 54 66
180 T180 49 52 58 70 80 112
162 T162 43 49 64

60 T60 48 72 113

57 None

57 T57 65 69 73 77 79 86
44 T44 31 33 34 36 36 37
63 T63 46 47 50 59 71 83
225 T225 44 47 51 62 82 92
279 T279-6 58 71 98 139 207 231
288 T288-6 41 76 144

13 T1l3-6 64 109

279 T279-1 71 88

279 T279-2 61

279 T279-3

279 T279-4 42 84

279 T279-5 75 103 126 219 289 312
288 T288-1 35 38 58 91 138 188
288 T288-2 28 67 90 95 115 168
288 T288-3 34 74

288 T288-4 4s 74 107 130 155 218
288 T288-5 130

288 T288N 81 92 122 159 183 218
13 T13-5 33 88 170

13 T13-4 22 29

13 T13-3 29 63 148

13 T13-2 40 69

13 T13-1 60 113 201

11 T1l1 59 71 110

16 T16 56

252 T252 45 93 115 135

285 T285 133 160 184 248

284 T284 116

275 T275 110 148 160 191
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Table C.3 (continued)

Trench Well Cumulaticve blow counts
No. No. 10 ft 11 ft 12 ft 13 ft 14 ft 16 ft

Wells near but outside burial trenches

279 T279N 309

279 T279sS 382 413 476

279 T279NE

279 T279SE 333 403

279 T279NW 287

279 T279sW 308

288 T288S 425 530 616 666

288 T288NW 266 293 297 317 353

288 T288SW 258 285 297 324 378

288 T288NE 241 286

288 T288SE 252 283 298 306 325 406
13 T13SE 311 352 421 508

13 T13NE 278 308

13 T13s 328 369 414 474

13 T13N 320

13 T13sw 226 250 272

13 T13NW 170 202 264 336

151 T151E 163 190 251

151 T151SE

151 T151S

151 T151SwW 142 154 164 175 187 202
151 T151NE 174 202 265

151 T151NW 127 146 163 215

170 T170NW 123 174 222 274 326 372
170 T1l70wW

151 T151W



APPENDIX D: Chemical Analyses of SWSA 6 Burial Trench

Leachates



Table D.1. Chemical amalyses of S&A 6 burial trench Jeachates

Saplirg Date:
Burial Trerch Nunber:
SpeciesAhemical ;
thloraethare
Brammethare

Vinyl (hloride
(hloroethare
Methylere chloride
Acetre

Carban disulfide
1,1-Dichloroethere
1,1-Dichloroethare
1,2-Dichlorvethere (Total)
hloroform
1,2-Dichlorvethare
2-Butarcre
1,1,1-Trichlarcethare
Carbon tetrachloride
Vinyl acetate
Bramdichloranethare
1,2-Dichloropropare
cis-1,3-Dichloropropere

Dibramochl orarethare
1,1,2-Trichlarcethare
Bereere

trans-1, 3-Dichloropropere

Tetrachlorcethere
1,1,2,2-tetrachlarcethare
Toluere

(hlorcberzere

Ethylbereere

Styrere

Xylere (Total)

Fherol

bis(2-Chloroethyl )ether
2-Chlorogherol

1, 3-Dichlorcberzere
1,4-Dichlordberzene

Berezyl aledhol
1,2-Dichlorcberzere
2-Methylpherol
bis(2-Chloroisopropyl)ether
4-Methylpherol

N-ri troso-di -n-propylarire

S No
74-87-3
74-83-9
75-01-4
75-00-3
75-08-2
67-64-1
75-15-0
75-35-4
75-34-3
30-59-0
67-66-3
107-06-2
78-93-3
71-55-6
%-23-5
108-06-4
75-274
78-87-5
10061-01-5
79-01-6
124-48-1
9-00-5
71-43-2
10061-02-06
75-25-2
108-10-1
01-78-6
127-18-4
79-34-5
108-88-3
108-90-7
100-414
100-42-5
1330-20-7
108-95-2
1n1-44-4
9%-57-8
%41-73-1
106-46-7
100-51-6
95-50-1
95-48-7
108-60-1
106-44-5
621-64-7

26Feb88 2LIurB9 21789 1lAgB9 1149 1lAgh9

T-5

T-4

T-7

T-13

—(eb) _ (pb) _ (ppb) _ (prb)

FEF PP EFF PP PR PP PP F PP PR PP P PR P PSP ER PSR EREREREER

<10.00
<10.00
<10.00
<10.00
<10.00
B77.00
<S.00
<5.00
<S5.00
<5.00
<3S.00
<$S5.00
<10.00
<S.00
<S.00
<10.00
<S5.00
<5.00
<S.00
<S.00
<S.00
<S5.00
<S.00
<5.00
<S.00
<10.00
<10.00
<S.00
S.00
<S.00
<5.00
5.0
<S.00
<S5.00
<1.00
<1.00
<1.00
<1.00
<1.00
<11.00
<1.00
<11.00
<1.00
<11.00
<1.00

D-2

<10.00
<10.00
<10.00
<10.00
B430.00
JB6.00
3.0
<S.0
<5.00
<S.0
.0
S.0
<10.00
5.0
<S.00
<10.00
<S.0
<5.0
<S.00
5.0
<S.00
<S.00
<.00
<S.00
.0
<10.00
<10.00
<5.00
<S.0
<S$.00
<5.00
5.0
<S.0

<10.00
<10.00
<10.00
<10.00
B50.00
Bl140.00
<35.00
.00
<3.00
<$.00
35.00
<$.00
<10.00
<3.00
<S5.00
<10.00
<S5.00
<$.00
<S.00
<3.00
<$.00
<S5.00
240.00
<S.00
<5.00
<10.00
<10.00
<S.00
S.00
4300.00
<S.00
6000.00
<S.00

<5.00 32000.00

<1.00
1.0
<11.00
<1.00
<11.00
<1.00
<1.00
<11.00
<1.00
<1.00
<1.00

690.00
<13.00
<13.00
<3.00
<13.00
<13.00
<13.00
46.00
<13.00
3900.00
<3.00

T-279
—{(pb)
<10.Q0
<10.00
<10.00
<0.00
B7.00
<10.00
S.00
S.0
.00
<S.00
J5.00
J3.00
<10.00
<S.00
<$.00
<10.00
5.0
5.0
.0
<$.00
<S.0
<S.00
140.00
5.0
5.0
<10.00
<10.00
.00
<S.00
3400.00
<.0
280.00
.0
820.00
38.00
<14.00
<14.00
<14.00
<14.06
<14.00
<14.00
6.00
<14.00
120.00
<14.00

T-288
—p)
<10.00
<10.00
<10.00
<10.00
JB3.00
JB4.Q0
<5.00
.00
<5.00
<5.00
<S.0
<S.00
<10.00
<5.00
5.0
<10.00
<S.00
<5.00
<S.00
5.0
<5.00
<S.00
J2.00
<S.00
<5.00
<10.00
<10.00
<5.00
<S.0
180.00
<S.00
<S.00
.00
480.00
J2.00
<13.00
<3.00
<13.00
<13.00
<13.00
<13.00
16.00
<13.00
25.00
<13.00



Table D.1 (ocontired)

Saipling Date:

Burial Trerch Nunber:
Species/Ahamical ;
Hexachloroethare
Nitrobereere
Isophorare

2-Ni trophernl
2,4-Dinethylpherol
Bereoic acid
bis(2-chloroethaxy)methare
2,4~
1,2,4-Trichlarcberzere
Naphthalere
4~chloroaniline
Hexachlorobutadiene

4-~(hlaro-3-methylpherol
2-¥ethylngphthalere

Hexachlorocyclopentadiene
2,4,6-Trichloropherol
2,4,5-Trichlarogherol
2-thlororgphthalene
2-Nitroanilire
Dimethylphthalate
Acenaphtiwylere

2,6-Dirni trotoluere
3-Nitroanilire

Acergphthere

2,4-Dini tropherol

4-Ni trapherpl
Dibereofiran

2,4-Dind trotoluere
Diethylphthalate
4-Chlorophenyl -prenylether
Fluorere

4-Ni troarndlire

4,6-Dini tro-2-methylphenol
N-ni trosediphenylanire
4-brawpheny] -phenylether
Hexachlorcberezere
Pentachlaropherol
FPrenantirere

Anthracere
Di-n-butylphthalate
Fhoorathere

Pyrere
Butylbereylphthalate
3,3’ -Dichlardberzidere
Bereo(a)athracere
Ghrysere

aAS No
67-72-1
98-95-3
78-39-1
88-75-5
105-67-9
65-85-0
m-91-1
120-83-2
120-82-1
91-20-3
106-47-8
87-68-3
59-50-7
91-57-6
T1-47-4
88-06-2
95-95-4
91-58-7
88-74-4
1B1-1-3
28-9%-8
606-20-2
99-09-2
8-32-9
51-28-5

132-64-9
121-14-2
84-66-2
05-72-3
86-73-7
100-01-6
534-52-1
86-30-6
101-55-3
18-7-1
87-86-5
85-01-8
120-12-7
84-74-2
26-44-0
129-00-0
85-68-7
91-%-1
5-55-3
28-01-9

26FebS3 2LJurB9 2Lhr89 llAgB9 1lmgh9 1lAugh9

T-5

T4

T-7

T-13

—(mb) () _(b) _ (prb)

BEFFFFFFFPPFFPFPPFFPFPFFFPFFFPFFPFFFFFEFFEFIER

<11.00
<1.00
<1.00
<1.00
<11.00
<6.00
<1.00
<1.00
<11.00
<11.00
<1.00
<1.00
<1.00
<1.00
<1.00
<11.00
<%6.00
<1.00
<56.00
<11.00
<11.00
<1.00
<%6.00
<1.00
<56.00
<5%6.00
<1.00
<1.00
<11.00
<1.00
<1.00
<%6.00
<%6.00
<1.00
<11.00
<11.00
<%6.00
<1.00
<1.00
JEL.00
<1.00
<1.00
<11.00
<2.00
<1.00
<1.00

<1.00
<1.00
<1.00
<1.00
<1.00
<56.00
<1.00
<1.00
<1.00
<1.00
<1.00
<1.00
<1.00
<1.00
<1.00
1.0
<56.00
<11.00
<56.00
<1.00
1.0
<1.00
<56.00
<1.0
<56.00
<56.00
<11.00
<1.00
<1.00
<1.00
<1.00
<56.00
<56.00
<1.00
<1.00
<1.00
<56.00
<1.00
<1.00
<1.00
<1.00
<1.00
<1.00
<2.00
<1.00
<11.00

<13.00
<13.00
<13.00
<13.00
260.00
300.00
<13.00
<3.00
<13.00
4000.00
<13.00
<3.00
<13.00
<13.00
<13.00
<13.00
<67.00
<13.00
<67.00
<3.00
<13.00
<13.00
<67.00
<13.00
<67.00
<67.00
<3.00
<13.00
J12.00
<13.00
<13.00
<67.00
<67.00
<13.00
<13.00
<13.00
<67.00
<3.00
<13.00
JR2.00
<13.00
<13.00
<13.00
<27.00
<3.00
<13.00

T-279

<14.00
<14.00
<14.00
<14.00

27.00
110.00
<14.00
<14.00
<14.00
<14.00
<14.00
<14.00
<14.00
<14.00
<14.00
<14.00
<71.00
<14.00
<71.00
<4.00
<14.00
<14.00
<71.00
<14.00
<71.00
<71.00
<14.00
<14.00
<14.00
<14.00
<14.00
<71.00
<71.00
<14.00
<14.00
<14.00
<71.00
<14.00
<14.00
JB2.00
<14.00
<14.00
<14.00
<29.00
<4.00
<14.00

T-288

<3.00
<13.00
<13.00
<13.00

17.00
J10.00
<13.00
<3.00
<13.00

57.00
<13.00
<13.00
<13.00
<13.00
<13.00
<13.00
<67.00
<13.00
<67.00
<13.00
<13.00
<13.00
<67.00
<13.00
<67.00
<67.00
<13.00
<13.00
<13.00
<13.00
<13.00
<67.00
<6/.00
<13.00
<13.00
<13.00
<67.00
<13.00
<13.00
JB2.00
<13.00
<13.00
<13.00
<Z7.00
<13.00
<3.00



Table D.1 (cantimed)

Sanplirg Dete: 26Feb88 2LIurB9 2Lhrd9 1lAgh9 11AgB9 1lAgf9
Burial Trerch Nunber: 5 T4 T7 T13 T-29 T-288
SpeclesAhemical; = GASNo —pb) _(pb) __(pb) _(ph) _(pb) _(pb)
bis(2-Ethylhexyl)phthalate  117-81-7 M Q1.0 1.0 <3.00 <40 <13.00
Di.-n-Octylphthalate 117-84-0 M <100 1.0 <13.00 <400 <13.00
Berzo(b) fluorarthere 205-99-2 M 1.0 410 <3.00 <40 <13.00
Berzo(k) fluorarthene 207-08-9 M <100 <1.00 <3.00 <4.00 <13.00
Bereo(a)pyrere 50-32-8 M 1.0 <1.00 <3.00 <1400 <13.00
Indero(1,2,3-cd)pyrere 193-39-5 M Q1.0 <1.00 <3.00 <4.00 <13.00
Diberz(a,h)anttracere 53-70-3 M <10 <1.00 <3.00 <40 <13.00
Berzo(g,h, 1)perylere 191-%-2 M <100 <1.00 <3.00 <40 <13.00
Acrylamide 78-06-1 M N NA N N N
Silver Ag N 6 S 7 S S
Aliminm Al M S0 510 20 <0 <0
Arsertic As N 60 8 SO <O K
Boron B M 8 @ B <A <
Barium Ba MO0 10 &0 50 40
Beryllium Be M D4 D4 <Th D4 Db
Calcium Ca M 40000 9%00 110000 24000 58000
Cactitm ad M 20 ) ) ) 2
Cobalt G N 0 3 7 3 3
Chramim o N 1% 2 x| % 27
Copper o N B < 29 v} 14
Irn R M 20 2 0 <A QO
Meroury Hg N 5 ©1 10 <©1 <1
Potassiim K N NA M 7200 300 180
Lithium L M <1000 <1500 <1500 <1500 <1500
Magresium Mg M 7100 17000 28000 200 17000
Margrrese M M 310 n 270 77 wo
Molybderim Y M W 40 40 40 W
Soditm N M 6800 28000 13000 40 <2000
Nidkel N M 190 % 53 3 6
Fhosphonus P M G0 30 G0 S0 <0
Lead B M O <D D D <D
Antimony Y M W @0 @ A @0
Selenium Se M 8 B < < |
Silioon si M 200 %00 80  S200 380
Tin S M SO <O <O <D K0
Strontium S N 75 W0 20 10 10
Ti tarium TH M <0 D D D <D
Varadiim v N A A 3 3 3
Zirc Zn M 140 B 4o 8 180
Zirconium Z M <0 <D <D D <D0
Bramide Br- M S0 <0 0 <0 <0
Chloride al- M 4310 9100 47000 9300 1600
Fluoride F- M 50 80 &0 9 20
Nitrate NO3- M7 380 130 20 10
Fhosphate 30 M S0 10 <0 <0 <0
Sulfate SO N 20 5200 9100 800 220



Table D.1 (continued)

Sanplirg Dete: 26FebS8 2LIuB9 2LAn89 1lAgB9 1lAg9 1lAugh9
Burial Trench Nuber: 5 T4 T7 T3 T-29 T-288

SpeclesAhemical: =~~~ @SN, _(ppb) _ (pb) _(pob) __(pb) _(pb) _(pth)
Total Organic Carban T.0.C. M 6500 15200 166000 182000 41300
Carbon-14 (Bq/L) M N N 38 19 9
Coballt-60 (By/L) M N M <01 <01 <1
Cesium-137 (By/L) N N M D1 % 15
Gross Alpha (Bq/L) 4500 N M 05 10 05
Gross Beta (By/L) N NA N 55 9 2%
Strontiur-90 (Bgy/L) N N M 5.5 ) 1%

Tritium By/L) M 20 M 1000 950 250

Aerichm- %1 (By/D) 1.1 N N N N N
Qrium-24 By/L) 0.1 N N NA N N
Plutonium-239 By/L) 0.8 N M NA N N
Uranium-232 By/L) 58 N M NA N N
Uranium-233 (Bq/L) 3700 N M N N N
H ~log[H+] M 77 M 78 79 8
Electrical Conductivity (&S/m) M 1% M 20 45 2%
Dissolved Solids (mg/L) M 20 10 %0 50 280
Total Solids (mg/L) N N M NA M N
Susperded Solids (mg/L) N NA N M N N
Hardress (mg/L) M 12 MR 18 1%
Alkalinity (mg/L) M 10 M 40 180 %0



Table D.2. Chemical amlyses of SiSA 6 burial trench leachates

Sanpling Date: 275ep89  275epB9 27Sep89 15RHI0 1SFb 15RbY0 15Feb90
Burial Trerch Nunber: T-2 T-3 T-5 T-11 T-13 T-16 T-252
Specles/hemical; = _(prb)  _(gb) _(b) _(mb) _ (b _(gb) —{(pb)
(hloramethane N NA M <S00 <500 <S000 <500
Brammethare N NA M <S000 <G00 <000 <00
Viryl hloride N N M <S00 <00 <S00 <5000
(hloroethare NA NA M <000 <00 <000 <0
Methylere chloride N NA M 2500 <2500 JW0 J550
Acetore N NA M <S000 <s00  J380 5600
Carbon disulfide NA NA M <2500 <50 <950 <50
1,1-Dichlorvethere NA NA M <2500 <50 <&@500 <250
1,1-Dichlorvethare M NA M <2500 <50 Q00 <50
1,2-Dichloroethere (Total) M NA M <2500 <50 <50 <250
(hloroform M NA M <500 <50 Q%0 <50
1,2-Dichloroethare MNA N M <500 <50 <00 <50
2-Butarore NA NA M <S00 <500 <S000  <s000
1,1,1-Trichlorcethane NA NA M <2500 <50 <500 <5m
Carbon tetrachloride N NA N <2500 <500 <500 <250
Viryl acetate N N M <S00 <00 <S000 <5000
Bramdichlorarethare NA N N <2500 <50 <250 <50
1,2-Dichloropropare N NA M <2500 <50 Q300 <50
cis-1, 3-Dichloropropere NA N M <50 <500 Q90 <50
Trichlorcethere MNA NA M <500 <250 <500 <50
Dibramochloramethare NA NA M Q500 <250 <2500 <50
1,1,2-Trichlorcethare N NA N <500 <50 <500 <50
Berzere Y N M <2500 <50 <500 <500
trans-1, 3-Dichloropropere NA N M <250 <50 <900 <50
Bramwform N NA M <2500 <50 <500 <250
4-Methyl -2-pentarore M NA M <S000 <500 <00 <00
2-Hexarore N NA M <S00 <800 <000 <00
Tetrachlorcethere N N M <2500 <2500 <200 <50
1,1,2,2-tetrachloroethane N NA M <2500 <2500 <500 <250
Toluere M NA N 3400 8§00 69000 J2000
(hloroberzere M NA N <2500 <250 <00 <25
Ethylberzere N NA N 3500 14000 170000 3%
Styrere N NA M <2500 <250 <2500 <250
Xylere (Total) N NA N J1600 600 77000 J1500
el NA NA N 1800 <1 Ji8 <10
bis(2-thloroethyl)ether M NA NA <100 <10 <00 <10
2-Chlorophenol NA NA NA <100 <1 <100 <100
1,3-Dichlorcherzere NA NA N <100 <100 <100 <10
1,4-Dichlorcherzere N NA N <100 <100 <100 <
Berzyl alcdhol N NA N <100 <100 <100 <100
1,2-Dichlorcherzene N NA N <100 <10 <100 <100
2-Methylpherol NA NA N <100 <100 <100 <100
bis(2-hloroisopropyl)ether N NA N <100 <100 <100 <100
4-Methylgherol NA NA NA 2300 40 140 <100
N-ri troso-di -n-propylamire N NA M A0 <0 <100 <100
Hexachloroethare NA NA NA <100 <100 <100 <10

¥
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Table D.2 (ontined)

Sarpling Date: 27Sep89  27SepB9 275ep89 15RHY0 15Feb90 15RO 15Feb90
Burial Trench Ninber: T-2 T-3 T-5 T-11 T-13 T-16 T-252
isofpeicdl: @B DG G @b @) (@

N trcberzere N 410
Isophorare N m M <].(X) 4(1) <100 <1m
2-Nitropherol M NA N <100 <100 <100 <10
2,4-Dinethylphenol M NA M <100 <100 <100 <100
Bereoic acid M NA N 2400 <510 570 <510
bis(2-chloroethoxy)methare NA NA N <100 <100 <00 <100
2,4-Dichloroghenol Na NA N <100 <100 <100 <100
1,2,4-Trichlcvdberzere M NA N <100 <100 <100 <100
Neghthalere N NA N 1400 2300 <100 160
4-chloroaniline NA NA N <100 <100 <100 <10
Hexachlordhutadiene N NA N <100 <100 <100 <10
4-Chloro-3-nethylpherol N NA N <100 <100 < <M
2-Methylraphthalere N NA M <100 <100 40 <0
i M NA N <100 <100 <00 <0
2,4,6-Trichlorogherol N MNA N <100 <100 <100 <100
2,4,5-Trichloropherol N NA N <510 <S10 S0 <510
2-thlorcraphthalere NA NA M <100 <100 <100 <100
2-Nitroardlire NA NA N <510 <510 <0 <510
Dimethylghthalate NA NA M <00 <100 <100 <10
Acengphttylere N NA N <100 <100 <100 <100
2,6-Dinitrotoluere MNA NA MNA <100 <00 <100 <100
3-Nitroanilire N NA N <10 <510 <S50 <510
Acenaphthere N NA N <100 <100 <00 <100
2,4-Dini tropherol NA NA N <510 <510 <S50 <510
4-Nitropherol N NA MNA <510 <510 <S50 <S10
Dibereofiran N NA M <100 <100 <100 <00
2,4~Dind trotoluere N NA M <100 <100 <100 <100
Diethylphthalate N NA M <100 <100 <100 <100
4-Chloroghenyl -phenylether NA Na N <100 <100 <00 <0
Fluorere N NA N <100 <100 <100 <100
4-Ni troani lire NA NA MNA <S10 <510 <S50 <10
4,6-Dinitro-2-methylphenol N NA N <510 <510 <520 <S10
N-ni trosodiphertylamire N NA N <100 <100 <100 <100
4-bramphenyl -phenylether N NA N <100 <00 <100 <100
Hexachlowcbereere N NA N <100 <100 <100 <100
Fertachlorogherol N NA NA <510 <510 <50 <510
Frerantirere N NA N <100 <100 <100 <100
Anthracere Y NA MNA <100 <100 <100 <100
Di-n-butylpnthalate N NA M <100 <00 <00 <00
Fluoranthere N NA N <100 <100 <100 <100
Pyrere N NA NA <100 <10 <100 <100
Butylberzylphthalate N NA NA <100 <100 <00 <100
3,3’ -Dichlorcberzidere N NA M <00 <00 <210 <200
Berzo(a)athracere Y NA NA <00 <100 <100 <00
Cirysere Na NA M <100 <100 <00 <100
bis(2-Ethylhexyl yphthalate N NA M <100 <00 <100 <00

v
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Table D.2 (continued)

Sarplirg Date: 27Sep89  275ep89 27Sep89 15RHO0 1SRbI0 15RHO0  15Feb90
Burial Trench Ninber: T- T3 T-5 T T13 T16 T2
(b (b)) (b _(pb) _(pb _(gb)

NA 40 A0 <100
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Table D.2 (continued)

Sarpling Date: 27Sep89  27Sep89 27Sep89 15RO 1SRN 15RHI0 15RO
Burial Trerch Nuber: T-2 T3 T5 T TI13 T16 T2
Species/Ahemical : Apb) () () (b)) __(pb) _(pb) _(pob)

GyL)  (Byl) GyL (Bl GyL) Gl @D
2 5 W

Carban-14 N NA M

Cobalt-60 N M M 05 06 06 01
Cesiun-137 M NA M 01 ©1 02 1.2
Gross Alpha N NA M 0032 009 007 0.0%5
Gross Beta M N M 21 00 07 o0l
Strontiun-90 M N M 002 002 0% 0@
Tritim 86 692 g 50 250 1500 30
Awrichm 21 N NA N N N NA N
Quiur-264 N N N NA N N N
Plutonium-239 N NA N N NA NA N
Uranium-232 N NA N N N NA N
Uranium-233 N NA N NA M NA N
M 72 72 73 12 74 71 7
Electrical Conductivity 162 135 1% 183 5% 69 249
Dissolved Solids 20 180 20 190 40 70 180
Total Solids M N M 20 &0 1000 660
Suspended Solids M NA M %0 40 %0 40
Hardress 7, 72 6 L4 38 39 1%
Alkalinity 1 100 o &8 38 % Wb



Table D.3. Chemical amalyses of SWSA 6 burial trench leactates

Sanpling Date: 15reb%0  15FebP0 15Rb90 15RHH0 15Feb0 24Ful90 247ul90
Burial Trench Nuber: T-275 T-29 T-284 T-285 T-288 T-13 T-16

Species/Ahemical ; ) (b)) (b)) (b)) (b)) (b)) _(ph)
lorarethare <000 <5000 <5000 <5000 <0000 <10 <10
Bramethare <00 <5000 <5000 <5000 <1000 <10 <10
Viryl hloride <00  <S000 <5000 <5000 <0000 <10 <0
(hloroethare <000 <5000 <5000 <5000 <1000 <10 <10
Mettylere chloride J520 Ja30  JI000  J100 J790 < S
Acetore 5700 8300 13000 50000 <10000 16 37
Carbon disulfide J80 <2500 2800 <500 <500 <S5 <5
1,1-Dichloroethere <2500 <2500 <2500 <200 <000 S S
1,1-Dichloroethare <200 <500 <0 B0 <00 <S S
1,2-Dichloroethere (Total) 200 <2500 <500 <50 <00 <S S
(hloroform <00 <2500 <50 <200 <00 <S <S
1,2-Dichloroethare <00 @00 <ABM <0 <00 S <S
2-Butarore <000 <5000 <5000 <5000 <1000 <10 <0
1,1,1-Trichlarcethare <250 <00 <2500 <00 <00 <S S
Carbon tetrachloride <00 @200 <50 <250 <00 <5 S
Viryl acetate <00 <5000 <5000 <5000 <0000 <10 <10
Bramdichlorarethare 250 <00 <50 <00 <5000 <$ S
1,2-Dichloropropae <2500 <00 <500 <2500 <5000 <S5 S
cis-1, 3-Dichloropropere <500 <2500 <B0 @00 <5000 S S
Trichlarcethere N0 <500 <2500 <500 <S00 <S S
Dibramdhlorarethare <50 @00 <B0 <2500 <S000 <S5 S
1,1,2-Trichlorcethare B0 <2500 <500 <2500 <000 <5 <S
Berzere <500 <500 <250 <2500 <500 S 10
trans-1, 3-Dichloropropere B0 <00 <B0 @00 <0 <S S
Brawform B0 <200 <B0 B0 SN0 <S <S
4-Methyl -2-pentarore <00 <5000 <G00 <5000 <1000 <10 <10
2-Hexarore <00 <5000 <500 <5000 <1000 <10 <0
Tetrachlorcethere <50 <500 <BS0 <2500 <S000 <5 S
1,1,2,2-tetrachlarcethare B0 <00 <B0 <200 <S0 <S5 S
Toluene 150000 5000 <2500 <250 <800 18 37
(hlordbereere B0 <2500 <50 <500 <00 <S5 S
Ethylberzere 20 J2300 <50 <2500 <5000 S <5
Styrere <2500 @00 <00 <500 <00 <S S
Xylere (Total) JI5S00 <2500 <2500 <500 <S000 486 56600
Prerol <10 <100 <0 <40 Q00 N M
bis(2-Chloroetiyl)ether <100 <100 <40 <00 <00 N 2N
2-(hlorogherol <100 <00 <O <40 <Q© NA M
1, 3-Dichlorcberzere <0 <00 Q0 <0 <40 N 2N
1,4-Dichlorchereere <100 <00 <00 <140 <100 NA 2N
Berzyl alodhol <0 <100 <10 <00 <40 NA Y
1,2-Dichlorchereere <100 <100 <0 <100 <0 NA 2N
2-Methylpherol <100 <10 <0 <100 <0 NA N
bis(2-Chloroisopropyl)ether <100 <100 <10 400 <40 N M
4-Methylpherol <100 <400 Q0 <00 <100 NA N
N-ni troso-di-n-propylamine <100 <100 <100 <100 <100 NA N
Hexachloroethare <100 <40 <A™ <100 <100 NA 1N
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Table D.3 (oontinued)

Sanpling Date: 15Feb%0  15Feb0 15Feb0 15RH90 15Feb90 24Jul90 247190
Burial Trerch Nuber: T-275 T-29 T-284 T-285 T-288 T-13 T-16

Specles/Chemical:  _(mb)  _(@b) _(xb) _(@b) _(mb) _(mb) _(ph)
Ni trcberzere <10 <40 <40 A0 40 N M
Isophorare <10 <100 <0 A0 A0 N N
2-Ni tropherpl <140 <0 <0 <40 4 2N N
2,4-Dinethylpherol <10 <00 <40 <100 M M
Bereoic acid B S0 S0 S0 S0 N NA
bis(2-chloroethoxy )methare <100 <G00 <0 A0 A N N
2,4-Dichloropherol <10 <10 <40 A0 AW NA N
1,2,4-Trichlardberzere <0 <40 A0 <100 <A N N
Neghthalere 820 80 <00 <0 J NA N
4~chloroanilire <1 <0 <40 00 <40 NA N
Hexachlorchutadiere <100 A0 <0 <100 <0 NA N
4-thloro-3-methylpherol <10 <L <40 40 00 MA NA
2-Methylrephthalere <40 A0 0 <100 <400 N N
Hexachlarocyclopentadiene <10 <100 <10 <100 <0 NA NA
2,4,6-Trichlorgpherol <100 U0 <0 A0 A0 N N
2,4,5-Trichlorgpherol S S0 SWP S0 S0 NA N
2-Chloraraphthalere <10 Q00 Q0 <10 <A N N
2-Nitroanilire S S0 S S0 S0 N N
Dimethylphthalate <100 K00 <D0 A0 <10 N N
Acergphtiylere <40 U0 <A <100 <0 N N
2,6-Dini trotoltere <10 U0 <400 A0 <A NA NA
3-Nitroarilire S S0 S0 S0 S0 N N
Acenaphthere <00 <0 <00 <00 <0 N N
2,4-Dird tropherol SI0 S0 S0 S0 S0 N N
4-Ni tropherol SO S0 S0P G0 S0 N N
Diberzofuran <10 ¢ A0 Q00 <10 N N
2,4-Dini trotoluere 40 Q006 4100 400 <40 NA N
Diethylphthalate <400 400 Q0 100 40 N N
4-(hlorophertyl -pherylether <40 <00 Q00 <100 <10 NA N
Fluorere <100 <0 <40 <400 <10 NA NA
4-Nitroanilire S S0 <SP 60 S0 N N
4,6-Dind tro-2-methylpherol S S0 S0 S0 S0 N N
N-ri trosodiphenylanine <0 <00 <40 400 Q0 NA N
4-bramphenyl -pherylether 10 <400 <40 <40 A N N
Hexachlorobereere <400 <00 M <100 <100 NA N
Pentachlorapherol S S0 <SP S0 S N NA
Phenanthrere <100 <00 40 400 A0 N N
Anthracere <400 <40 <0 <00 <00 NA N
Di-n-butylphthalate <00 <10 <G00 A0 10 N N
Fluoranthere <100 <400 <G00 A0 A N 1
Pyrere <100 <00 <0 <00 <1 NA M
Butylberzylphthalate <100 00 <O <00 <00 NA N
3,3’ -Dichlorcberzidere <200 A0 <0 <A <0 NA N
Bereo(a)anthracere 40 <490 A0 <00 A0 M N
Grysere <140 <00 <40 A0 <00 N N
bis(2-Ethylhexyl yphthalate <400 <400 <0 <00 <0 N N



[

Sanpling Date: 15Feb90  15Fb90 15Feb90 15Feb90 15FEb90 240ul90 247190
Burial Trerch Nuber: T-275 T-279 T-284 T-285 T-288
Species/hemical: = _(pb)  _(gb) _ (pb) _(pb) _(pb) _(ob) _(pb)
Di-n-Octylphthalate <10 <100 <00 <100 <100
Bereo(b) flvoranthere <10 <10 40 <100 <100
Berzo(k) fluoranthere <100 <0 <0 <100 <100
Bereo(a)pyrere <10 <100 <100 <100 <100
Indero(1,2,3-cd)pyrere <10 <00 406 00 <100
Dibere(a,h)antihracere <100 <100 <0 <100 <10
Bereo(g,h, 1)perylere <10 <100 <100 <00 <100
Acrylanide <10 <10 <10 <10 <10
Silver <S 5 <S <S <S
Aluminum <0 130 o0 180 <0
Arseric <0 63 <0 <0 <0
Boron <0 <80 <80 <80 <80
Bariim 130 130 10 130 160
Beryliium 0.3 <0.3 <0.3 <0.3 <0.3
Calcium 39000 110000 120000 110000 64000
Caduirm < < < < <
Cabalt 43 10 < < 2
Ghramium 6 8 5 5 6
Copper <5 <S <5 <S <S
Iron 190 16000 140 27 7900
Meroury 0.1 0.3 0.4 0.1 2120
Potassium 70 1960 800 530 3300
Lithium <5000 <5000 <5000 <15000 <15000
Magresium 14000 26000 32000 15000 18000
Mengarese 3600 6100 60 20 3700
Molybderim <0 <0 <0 <0 <0
Sodiim 1650 3010 2530 1040 1200
Nidel <9 <9 <9 9 <9
Bhosphonus <300 <00 <300 <300 <300
Lead <0 <30 <0 <30 <0
Artimony <0 66 <0 <30 51
Seleriim <0 <0 <0 <0 <0
Silioon 200 5100 8% 880 2900
Tin <0 <0 <0 <0 <0
Strontiim 81 170 0 130 120
Titardum <20 <20 <20 <220 <0
Vanadium < <% < < <&
Zirc 17 58 560 <S 320
Zircanium <0 <0 <20 <20 <0
Bramide <0 70 <0 <0 <0
(hloride 2% 4610 5090 1150 250
Fhoride 1600 1090 190 20 140
Nitrate &0 110 110 170 130
Prosphate <0 <50 <50 <0 <0
Sulfate 10500 1390 7320 6130 820
Total Qrganic Carban 17000 22000 8800 4000 7500

7
<

ZEEEEF R R R R PP PR R R R R R FFFFFPPFFFFFEPBFSFFFFFEFEEF

 EEEEEEEEEEEEEEEEEEEEEEEE SIS R R RS R E RN RN



Sampling Date:
Burial Trench Nuber:
Species/Ahemical :

Carbon-14
Cobalt-60
Cesium-137
Gross Alpha
Gross Beta
Strontiim-90
Tritium
Arerichm-241
Quian-244
Plutordum-239
Uranium-232
Uraniun-233
Electrical Conductivity
Dissolved Solids
Total Solids
Susperded Solids
Hardress

Alkalinty

~BEEEZ

GESERR

BEKBYE Lzzzz228

ByL)  (BylL)
8 2
01 16
<01 0.8
0.058  0.076
043  0.28
<0.00  0.06
40 %
N N
M N
N N
N N
M NA
79 7.8
50 490
50 380
160 2000
20 1660
3% 38
4 3Bl

D-13

BRE38Yz5z2z2

FEEFEEZEEREER

o
>

E¥zzEE

§%;5§§§§§;§§§§§§;;§§



Tebile D.4. Chemical analyses of S#A 6 burial trench leachates

T-275 T-219
pb) _(pb)

$59999050000009009990000000gYUYVVVIRESEEEEEAEAES

T-284

NE999998990900300I000000000YIVORVVVREZEE2ZEEEEEL
mmwwémééé666@66@666666666@@5oéééénmmmmmmmmmmm

9999080000000 G0IVV0VVV0IYVVNVQVREEEEEREEETES

T-288

T-11

24Ul 24Jul90 247190 24Kl 2410 41D 247ul90
T-285 T-252
b)) () _(pb) _(pb) _(ppb)

Berzzyl alcdol
N-ri troso-di -n-propylarmire

1,2-Di
2-Methylpherol

bis(2-Chloroisopropyl)ether
4-Methylpherol

2.
1,3-Di
1,4-Di

trans-1, 3-Dichloropropere

Bramoform
1,1,2,2-tetrachlarcethae

Toluere

1,2-Dichloroethere (Total)
bis(2-Chloroethyl)ether

SpeciesAhamical :
hloramethane
1,1,1-Trichlorcethare
Carban tetxachloride
Viryl acetate
1,1,2-Trichlorcethane

Berzere
4-Methyl -2-pentarore

Burial Trerch Nuber:
2-Hesanore

Vinyl (hloride
Methylere chloride
Cabm disulfide
1,1-Di
1,2-Dichloroethare
2-Butarmre
Trichloroethere
Tetrachlarcethere
Ethylberzere
Styrere

Xylere (Total)
Bherol

Acetire

Sarplirg Date:
1,1-Di

1,2-
cis-1,3-Di

@m@mésé66666@66@666666&66@@66%666mmmmmmmmmmmmm

S59gURYY0VV0G00YVVIV00VVVGGOONVVVBEEEEEEAIZEEE

4 J99990R000000G0VGVVVY0YTVVGGOVNVVVGEREEEEAAE g 8 %

s hioroet
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Table D.4 (oontinued)

£55835355555555555553323288538525555555522333233¢2

$535555355555555353333332825553555852552333332228%2

T-275 T-279

£5555555555355555553228385853855455535552238335232¢2

T-284

$5555355555555553333528353555555555552333323522

£555555555535333283283238532525555855525858235223¢2

T-285

T-288

5555555555555 233283883285825255555555323232332282

23090 247190 247l 24310 24310 2471190 24710
T-252

T-11

1

2-Ni tropherol
2,4,5-Trichlaropherol
2-Nitroarilire
Dimethylphthalate

2 4—Dimt11y1;innl

(hrysere

bis(2-Ethylhexyl yphthalate

3,3'-Di

Bereo(a)anthracere

MMmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

4,6-Dirt tro-2-methylpherol

N-nitrosodiphenylanire
Di -n-butylphthalate

4-thloroghenyl -phenylether
4-bramphenyl -phenylether
Pentachlaropherol

Byrere
Butylberzylphthalate

Fluorere

bis(Z-dﬂcmeti‘mg')nedm

2,4-Dichlorophenol
1,2,4-Trichlorcberzere

4-Chloro-3-methylpherol

2-Methylreghthalene

2,4,6-

2.
L
FEEE

2,6-Diri trotolvere
3-Nitroanilire

2,4-Dind tropherol
4-Ni tropherol
2,4-Dird trotoluere
Diethylphthalate
4-Nitroanilire

Sanpling Date:

-
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Table D.4 (ontined)

255222335555 5524535525335555555355352553535558888285

2522335522355 535553552555353555555555353535553555335%

—(pxb) _(prb)

£55335522255553533555555555555555555353555585835%
£555223332353355553332553535555555535535333555555¢83
£EEEEEEE5555555553535333355555555533535355555528553
£255223333555555553535553555558553333555555355585%

NfEE82233333335555555555555555558555555555535585385%

T-285
) (b (b)) (b)) _(pb)

ies

Burial Trerch Nuber:
ical :
Di-n-Octylththalate

Bereo(b) fluoranthere
Bereo(k) fluorarthere

Berzo(a)pyrere
Indero(1,2,3-cd)pyrere

Diberz(a,h)anttracere

Saq?liI;;[xn:a:
Bereo(g,h, 1)perylere
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Table D.4 (contirued)

mMmmmmmmmmmmmmmwmmmm

555555588558 R8558Y

T-275 T-279

—(eb) _(pb) _(pb) __(ppb) _(pb) _(prb)

555585555558 33858542

T-284

2223223322232 8382288§

(Bl BL) (L)

555555855588 3085888Y

T-285 T-252

(B/L)

5258223332323 2882288

T-288

mmmmmmmmmmmm%mmmmmm

Byl (/L)

T-11
(pb)

2630 243190 245ul0 24Ful90 24Tu10 24Fu10 24Ri10

Electrical Conduetivity
Dissolved Solids
Total Solids

Burial Trerch Nunber:;

Sarplirg Date:
ies
Caban-14
Cobalt-60
Cesiun-137
Gross Alpha
Gross Beta
Strorntium-90
Tritium
Arericiun-241
Quiun-244
Plutonium-239
Uranium-232
Uranium-233
H
Susperded Solids
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Table D.5. Chemical analyses of S#SA 6 turial trench leachates

Senplirg Date:

trans-1, 3-Dichloropropere
Bramoform

4-Methyl -2-pentancre
2-Hexarore
Tetrachlarcethere
1,1,2,2-tetrachlorcethare
Toluere

(hlorcbereere
Ethylberzere

Styrere

Xylere (Total)

Femol
bis(2-thloroethyl)ether
2-thlorogherol

1, 3-Dichlorcbergere
1,4-Dichlorcberezere
Berzyl alcdol
1,2-Dichlorchereere
2-Methylgherol
bis(2-thloroisopropyl)ether
4-Methylgherol

N-ri troso-di -n-propylarire

O8I ORNovEd ONvEI ORLVBI OMovBI OROVB9 06ApLEI
T-318 T-237
pb) _(pb)

T-13

T-279

T-288

Spb) _ _(pb) _(prh)
500 Q00 <0

<500
<500
<00
JB3%0

<1000
<1000
<1000
JB107

<0
0
<20

B

B0ae0aecararthBbEbt00000000000008008688668

e
—
[e]

T-85

T-106

—pb) __(ppb)
<200 <10000
<200 <1000
<2300 <10000
<2500 <1000
JB280  JB900

3100 12500
<300 <5000
<300 <5000
<1300 <5000
<100 <500
<1300 5300
<100 <s000
<2500 <1000
<1300 <S00
<300 <5000
<500 <1000
<300 <5000
<1300 <5000
<1300 <S000
<300 <500
<1300 <500
<300 <5000
<300 <5000
<1300 <5000
<1300 <500
<500 <0000
<2500 <10000
<100  <s00
<100 <500
18000 74000
<300 <5000
<100 <5000
<100 <5000
12000 21000

J16 760
<120 <40
<120 <40
<20 <40
<20 <40

<10 20

<10 4420

J23 200
<120 <40
00 4600
<120 4%
130

<1000
<1000
<1000
<1000

<0

ééééééééééééga5&5&aééaawaaaaaaéaa%aaaaaéﬁeééé



Di-n-butylphthalate
Fluoranthere

Pyrere
Butylberzylpthalate
3,3 -Dichlorcberzidere
Berezo(a)anthracere

bis(2-Fthylhexyl yphthalate

T-279 T-288
o) __(ppb) _(ppb)
<120 <130 <13

<120 <130 <3
<120 <130 <13
<120 <130 <3
<610 <630 <65
<120 <130 <3
<120 <130 <13
<120 <130 <13
3000 1100 18
<120 <130 <3
<120 <130 <3
<120 <130 <3
<20 <130 <3
<120 <130 <3
<10 <130 <13
<610 <630 <65
<120 <130 <3
<610 <630 <65
<120 <130 <3
<420 <130 <3
<120 <130 <13
<610 <60 <65
<120 <130 <3
<610 <630 <65
<610 <630 <65
<120 <130 <13
<120 <130 <13
<120 <130 <3
<120 <430 <13
<120 <130 <13
<610 <630 <65
<610 <630 <65
<120 <130 <13
<120 <130 <3
<120 <130 <3
<610 <630 <65
<120 <130 <13
<120 <130 <3
<20 <130 <3
<120 <130 <3
<120 <130 <3
<120 <130 <3
<240 <0 <%
<120 <130 <3
<20 <130 <13
V.0 < <3

7
[urt
o]

T-8 T-16
—(b) _ (pb)
<120 <40
<120 <0
<120 30
<120 160
J50 J30
<120 <40
<120 <40
<120 0
2200 8800
10 <42
<120 <20
<120 <42
<1420 43
<120 <40
<420 <40
<0 BP0
<120 <40
<0 BP0
<120 <10
<1420 <42
<120 <40
<620 <60
<120 40
<N <60
<60 <60
<120 <30
<20 <2
<120 <40
<120 <420
<120 <42
<60 BP0
B0 6D
<120 <420
<20 <40
<10 4D
<EN 6D
<120 <30
10 <40
<20 <40
<20 0
<20 40
<20 <420
0 <0
<120 <0
<120 40

(s 2 )
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Table D.5 (contined)

—

§ARe9RIEVAH9EIREERTEIGITIRURITATRGRATAL
Z

2222223252322 2223233333533332323332223

T-318 T-237

55522522 553222223535325383322333222522323

T-105

0NovB) ORvE9 ONovBI ORLVEI OMovBI ORVBI 06APLEY
T-85
o) (@b (b () (b)) _eb) (b

2222233252222 22323225822352252352382332225223

T-288

5222222322232 223323333323382332238332232%3

T-279

22225225322 3523223323525322222222252242223

40 <40 <V K420 A0 <40 A4
10 <40 <B K40 40 420 a1
40 <4V <V K40 40 420 a1

9999
9999
3899
§§§gEssssssssssssssssssssssssssssssssssssss
YAAR
9999
9999

T-13

SpeciesAhemical;
Di-n-Octylrhthalate
Berzo(b) fluoranthere
Berzo(k) fluorarthere

Lerzo(a)pyrere
Indero(1,2,3-cd)pyrere

Diberz(a,h)antiracere

Bereo(g,h, 1)perylere

Sarpling Date:
Burial Trench Nonber:
Acrylamide
Silver
Aluminm
Arsenic
Boron
Barium
Beryllivm
Calcium
Cadium
Cobalt
Crranmium
Copper
Iron
Meroury
Potassium
Lithivm
Total Orpanic Carbon

D-20



Table D.5 (contined)

Sal?]jxg Date:

Burial Trerch Nunber:

Species/Themical

Carbon-14
Cobalt-60
Cesium-137
Gross Alpha
Gross Beta
Strontium-90

Aericium-241
Quium-244
Plutondiue-239
Uraniun-232
Uranium-233

Electrical Canductivity

Dissolved Solids
Total Solids
Susperded Solids
Hardress

Allalinity

ORNovB) OMovBI OMovBI OMWBY ORvBI OFMNovB9 06AplSI
T-318 T-237
o) _(pb)

T-13 T-279 T-288
b (b)) _(ggh)
L) (BqL) (gD
MNA N NA
NA NA NA
N NA NA
N NA NA
N NA NA
N N N
N N N
N NA N
N N NA
N NA NA
N NA NA
M NA NA
M NA NA
N NA NA
N NA NA
NA NA NA
M NA NA
N NA NA
M NA NA

D-21

T-8

T-105

o) __(pb)

g
z

FEFFFFEEFFFFFFFEFERF

FPEFFFFPPPFFFFFFFFEF

(B/L)

FEFFPPFFFFFEEFFFFFEF

®a/L)
<0

2

o
R E BV B ERER IR
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Table D.6. Chemical amalyses of SSA 6 hurial trench leachates

9999985 V00FORVI9I00VVORI0GIVGUAREITIIIITIIFI

T-105

@@@@MWGG@G VS IVATRS ARV VARS go0BVVVVYYITIITIIIIITY

T-8

@mmwmwééééééméémé66666M66@@66%6@6%&&&@@@&&&M&&

T-329

AYIIIIAFUOVIROGOIGOVIVOOBVVGIVIGOIVEIIIVIVIVIVIY
999IHROVVVIOGOVGOO0VVVAVVGGOVEVSNEIYYYIIVAYRYY

T-180

@@@@Emééééééméémé6éééém66@@66&666&&@@&@@@@@@@&

T-101

064pl89 06Ap1B9 10APIBY OGADISY OGADISY OGApISY OGAPLSY
T.
(o) _(pb) __(pb) _(pob) _(pb) _(pob)

mm@@m@mm6666n6%66m666666n663@66m666mmmmmmmmmmmmm
) ] ; ; !
b mm m W Pel . dlnh
it ] Wmm [ ERAINIE m W Y
UL IR ] )
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Mmmmm@mmmmmmmmmm@m@mmm@m@@mmmmm@@mmm@mmmmmmmmmm

8
£

g
g2
5
g

f i d = 96442

BJEEﬂ.Thﬂxi]blnher:
ical :
1pherpl

Di-n-butylphthalate
Bereo(a)anttuacere

Ghrysere

Btylbergylgithalate
bis(2-Bthylhexyl ypthalore

3,3'-Di

Senpling Date:
ies
Ni trcbergere

Pyrere

D-23



Table D.6 (continued)

Sanpling Date: 064pl189 064189 108p189 064p189 06Apl89 06AplB9 06Ap189
Burial Trench Nunber: 7112 T-101 T-180 T-318 T-39 T-8& T-105
Secies/Chemieal; (o) (xb) (D) (D) (b (D) (o)
Di-n-Octylphthalate 41 42 <2 42 42 42 41
Berzo(b) fluoranthere <11 42 <2 <2 <2 <42 <41
Berzo(K) fluorarthere 41 2 Q2 42 <42 42 <41
Bereo(a)pyrere 41 42 <2 42 42 42 41
Trdero(1,2,3-cd)pyrere 41 Q2 2 42 <12 <2 41
Diberz(a,h)anttwacere <1 <2 <2 42 42 42 41
Berzo(g,h, 1)perylere 41 42 2 42 42 <2 <41
Acrylamide 400 <4000 <00 3300 190 <1000 <100
Silver 14 <S5 12 12 12 S 14
Abarirnum <0 210 10 <0 <0 <0 30
Arseric 63 <50 <0 <0 <0 <50 0
Boron <0 160 <0 <80 <0 <80 <0
Barium 20 20 250 370 K'24) 20 20
Beryllium 0.4 Q.4 0. 0.4 0.4 D.b4 0.4
Calcium 50000 96000 80 53000 56000 28000 130000
Cadmium <2 29 <2 2 < 5 2
Cobalt 49 4 3 16 28 28 17
CGrramium 9 10 12 10 8 <3 12
Copper <0 40 <0 40 <0 <0 <10
Irn <0 <0 4300 9100 19000 Q0 12000
Meroury 5.2 0.2 0.5 0.3 0.3 0.9 0.3
Potassium 30000 1130 4000 4070 p0HO 1990 930
Lithivm 45000 <1500 <1500 45000 <5000 <1500 <5000
Magresium 30000 19000 16000 16000 11000 5800 26000
Margarese 14000 19 17000 18000 19000 480 15000
Molybdenum <0 <0 <0 <0 <0 <0 <0
Sodivm 50200 720 3790 6200 4150 3920 16000
Nickel <6 <% <6 <6 2<3 <6 <6
Prosphorus 140000 <0 <300 <00 <00 <00 <300
lead <0 <30 <0 <0 <0 <0 <0
Antinooy <0 <0 <0 40 <0 <0 <0
Selerium <80 <80 <0 <80 <0 <80 <0
Siliom 67000 330 4700 5800 4900 1400 8600
Tin <0 <0 <0 <0 <0 <0 <0
Strootium 100 170 190 130 10 0 180
Titarium <0 <20 <0 <0 <0 <0 29.0)
Varadium < < i < < 2 <
Zirc 120 <8 <8 <8 <8 <8 <8
Ziroconiim <0 <0 <X <0 <0 <220 <0
Brauide <0 <0 <0 60 160 <0 0
(hiloride L0 4100 5000 12600 5810 7690 51700
Fhuooride 63300 0 2470 430 470 180 14900
Nitrate <0 6690 10 80 80 2470 100
Prosghate 294000 &0 <0 <0 <0 <0 <0
Sulfate 29¢0 52710 1230 450 1580 13900 520
Total Qrganic Caban 576000 4500 46000 1A0O0 103030 26400 7200

N
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Table D.6 (contirued)

Sampling Date:
Burial Trench Nuber:
SpeciesAthamical :

Cabm-14
Cobalt-60
Cesium-137
Gross Alpha
Gross Beta
Strontium-90

Arerichum-241
Quriun-244
Plhutonium-239
Uranium-232
Uranfun-233

Electrical Conduxctivity
Dissolved Solids

Total Solids

Suspended Solids
Hardress

Allalirity

06Ap189 06Ap189 10Apl89 06AplSY OGALEY OGAplBY OGADLEY

T-112 T101 T-180
Spb)  _(pb) _(pch)

Gyl (L) ByD
<0 1 2
<2 < <2
z7 < 35
V4 D6 D4
5 25 15
0.77 041 15
Z70 10 4D
0\ N NA
1) NA NA
M NA NA
M N M
M N N
7.6 8 7.8
4620 36 369
7 320 30
1980 140 3%
1200 90 80
18 20 2%
219 281 27

D-25

T-318

%%;%gggigaasgh

7.9
335

BRESE

T-329

BEES8SoeEERE D

T-8 T-105

b _(xh)
/L Gy
<20 17
< <2
12 4.7
<0.4 0.4
1100 2
660 0.83
32 1800
NA NA
NA NA
NA MNA
NA N
NA N
7.5 6.9
160 T4
120 830
2400 1060
2280 180
9% 400
9 21



Table D.7. Chemical amalyses of S&A 6 burial trench leadhates

2233335233533 555358555535335555535535338585532535353855%

T-9

2533533332533 533533535535552355555355323383535383¢

T-5

TOTTEEIVI939T99T9992999990999§9999999999999999
J9998E0009 20900390050 0000999989000999999 393

T-44

99998G0000RVIVVGUIVE00000FIVVEV00AYYYIIIITITIIY
BY000IIIIIVIIIIITY

T-92-2 T-92-1

064pl89Y (54189 0RApISY 10Apl89 10plES 29Mar89 29Mar89
T-63
b)) (b)) (b)) _(pb) _ (b)) _(pb) _(pb)

@@@mmmocccée SV0ZVVVBVVVVVIS

T-85

@@@@mmaaaam@@a@@@@@m@@a@a@@@@mam@mwmmmmmmmmmmm

j M ; mmm m : mwm
EENPR TN R I N T 9
i LB L s by
I R ]
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Table D.7 (omtinued)

2522288335223 58555555525555553355532383223322332¢2

T-9

2352523332835 355555535335555555555583525533332233%

NA

T-5

9999899989999 998909999999999998999999999999999
99998999999999999939999999999999999999999999979
JIVISIIIIIIVIIVGIGIIISITTIVITIINIIIVEIIIIIIIIIY
IYIYVIGIIIYIIIIIIGIBIVIBITEIIIIIEIIIIEIIIIIINIIY
g fVI9Y0IIIEIIITIIINTINITIRIORTITIIIIRRTITIIGIISRTIIIITIIY

T-44

T-92-2 T-92-1

06Ap189 (RAp189 OSApl8Y 10Apl8Y 104pl89 29Mer89 29Mar89
T-63
Spb) (b)) (pb) __(b) _ (b)) _(ph) _(ph)

T-85

ethane
1,2,4-Trichlordberzere

4,6-Dini tro-2-methylpherol

N-nitrosodiphertylamine
Di-n-butylphthalate

Pyrere
Chrysere

4-thloropheny] -prenylether
4-brarophenyl -phenylether
Pentachlaropherol
Baylberyetalao
Bérzo(a)aﬁwe
bis(2-Ettylhexyl jphthalate

Ni trcberzere
4~-Chloro-3-methylpherol
2-Methylregphthalene
2,4,6-Trichlorgpherol
2,4,5-Trichlaropherol
Fluorere

2-

Burial Trench Nuber:

2,4-Dimethylpherol

Bereoic acid
bis(2-

2,4~
2-Nitroarilire
Dimethylphthalate

Sanpling Date:
2-Nitrogherol
2,6~Diri trotoluere
3-Nitroanilire
2,4-Dird tropherol
4-Ni tropherol
2,4-Dindi trotoluere
Diethylphthalate
4-Nitroanilire

P~
Y

(&)



Table D.7 (contined)

2523225523332 25353525553225522552238333332255322%2

T-9

5233835393353 33235333333332233333532233323233522283282

T-5

T44

@@@@@@@mu@@ﬁm FARREFEEEEIREACLELELEI AR LELEE
999999955983 59 799280 R9R GOIIRGATIVIIGORIgS
(gY999999g009RIEYA"983REERIZAGIIIRDRIIIEIZIRS
EERRRRRRERERER R R EEREAERALERAAAMRELELLE
9799999987 009RIEV I 9GIAEEEIRIG9959%5999RgRRORG

T-92-2 T-92-1

06Apl89 (SAp189 OSADISY 104p189 10189 29MarB9 2Mar89
T-63
b)) (b)) (b)) () (b)) _(pb) _(gb)

T-85

Di-n-Octylphthalate
Berzo(b) flvorarthere
Berzo(k)fluorarthere

Bereo(a)pyrere
Irdero(1,2,3-cd)pyrere

Sarpling Dete:

Burial Trench Nuber:
SpeciesAhamical ;
Dibere(a,h)anttracere
Bereo(g,h, 1)perylere
Acrylanide

Silver

Aluminum

Arseriic

Boron

Barium

Beryllhim

Calcium

Cadmivm

Cobalt

Ghramium

Copper

Iron

Meraury

Potassium

Lithium

Total Orgaric Carbon




Table D.7 (continued)

Sarpling Date:

Burial Trerch Naber:
SpeciesAthemical :

Carban-14
Cobalt-60
Cesium-137
Gross Alpha
Gross Beta
Strontium-90
Tritium
Aericiim-241
Qurium-244
Plutonium-239
Uranium-232
Uranium233

Electrical Cordixctivity
Dissolved Solids

Total Solids

Suspended Solids
Hardress

Alkalinity

06Ap189 (GAp189 OSAp18Y 104p189 104pl8Y 2MarB9 2RMarS9

T-8 T-92-2 T-92-1
) __(pb) _(pb)
Byl (Byl) Byl

3 8 9
19 <2 <2
7.7 2.6 19

V.4 D4 D4
14 7.5 5.4
3.3 0.88 2.3
860 880 90
N NA N
NA N N
N N NA
N N N
N NA M
7.65 7.65 7.7
260 20 253
160 120 180
1300 100 280
1140 0 200
126 134 146
1 134 129

D-29

T-5

T-9

b)) _(@b) _(pb) _(pyb)

T-63 T-44
G @By
<20 9
<2 <2
6.3 4.4
0.20 0.4
13 5.1
2.0 1.0
9 970
NA N
NA NA
NA NA
N NA
NA M
7.9 7.8
464 n
400 80
500 220
100 140
366 172
22 272

(B/L)

SBzzB8B8 22822228 B BB

(By/L)

FFEFFFFFEENEFF

o
=

RERFEBR



Table D.8. Chemical analyses of SHSA 6 burial trench leachates

memmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
Wrm 2232233333535 5355355555553333355335335355355355%
WmMmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
£

W.MMMMmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
4

M.@mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
E

M2MMMMMMMMMmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
Mmemmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

Methylpherol

1,1,2,2-tetrachlarcethae

Toliere
bis(2-thloroisopropyl)ether

4

N-ni troso-di-n-propylanire

bis(2-thloroethyl )ether

2-Chloropherol

1,3-Di
1,4-Dichlorcberzere

Berzyl alochol

1,2-Di

4-Methyl -2-pertanae

Burial Trerch Nnber:
2-Hexamre

Sarpling Date:
Species/thamical
Tetrachlorcethere
Ethylberzere
Styrere

Xylere (Total)
Fherol
2-Methylgherol

n-30



Tsble D.8 (continued)

$355852552358833538822525555555552525522532233322

T-110

2323235355333 333353535355555325252583333334822325%

T-69

£852852282282238283838288382328288555555885582225223222

T-60

T-57

2558558855385 53585525355555555552555225583282538282

T-3

2258555855555 55385855355355555555358522283523222%2

T-2

BE8855555555555555555555555525353522232222535282

T-8

289 2MarB9 2Mar89 104p189 104plEY OGApl89 OApLEY

Mmmmmmwmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

cal:

4,6-Dix tro-2-methylpherol

N-ritrosodipherylamire
Di-n-butylphthalate

Pyrere

Berpo(a)antiracere
Guysere

4-Chlorophernyl -pherylether
4-brawpheny] -pherylether
Pertachloropherol
baybery e
bis(2-Ethylhexyl)phthalate

Flhuorere

2,4,6-Trichloropherol
2,4,5-Trichloropherol

2-Chlororephthalere

2-Nitroanilire
Dimethylphthalate
Aceraghthylere
2,6-Dird trotolvere
3-Nitroanilire
2,4-Dini tropherol

4-Ni tropherol

Sanplirg Date:

Burial Trench Nuber:
2,4-Dini trotoluere
Diethylphthalate
4-Nitroanilire

Specles,

D-31



Table D.8 (contined)

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmwmmmmmmmmmmmmmm
2233323835533 35553555355555533255353333555355355¢

2232325335335 555555855558523323552535335535555555%

282853232353 5555555555258535323233523555555555558¢
2252335333353 385555355523823235333353355355555355¢8

MMMMmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
MMmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

SpeciesAhemical ;
Berzo(g,h, 1)perylere
Acrylamide
Silver
Aluninm
Arsenic
Boron
Barium
Bexyllium
Calcium
Cadimiym
Cohalt
Crramium
Copper
Iran
Meraury
Potassium
Lithium
Molybderum
Sodium
Nickel
Lead
Antinmoxy
Selerium
Silicon
Tin

Ty tardum
Vanadium
Zirc
Bramide
(hloride
Fluoride
Nitrate
Sulfate
Total Organic Carbon

Saplirg Date:

D-32



Sarpling Date:
Burial Trench Nunber:

SpeciesAhemical ;

Cartbon-14
Cobalt-60
Cesiun-137
Gross Alpha
Gross Beta
Strontium-90
Tritium
Arericiun-X1
Quiun-244
Plutoniun-239
Uranium-232
Uranium-233

Electrical Corduxctivity
Dissolved Solids

Total Solids

Susperded Solids
Hardress

Alkalinity

6511

BB®YzzzrzEzbuzss

558

BF%F

G

BEEESS sz

D-33

NeBBeEhsrsssBsuarzs

EEEZELEGBEER

S
8y

BEEEBE

054p189 05ApLEY
T-69  T-110
b)) _(pb)
ByL) By
N N

N N

NA M

25 D

27 1B
NA N
850000 3000
N N

NA M

M M

N N

N N
81 7.8
418 416
¥ 30
1080 1980
70 1660
6 Wk
¥ 2




Table D.9. Chemical analyses of SISA 6 burial trench leachates

mmMmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
Ww@mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
Wmﬂmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
E
W%Mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
Ex
WW@mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
W%Mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
Wmﬂmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
&

1,2-Dichloroethere (Total)

trans-1, 3-Dichloropropere

Bramcform
1:1!2.2"&@&'}1101@&%

Toluere
bis(2-thloroisopropyl)ether

4-Methylpherol

N-ni troso-di -n-propylamire

bis(2-thloroethyl)ether
Hexachloroethare

2-Chloropherol

1,3-

Carban disulfide

1,1-

1,1,2-Trichloroethare
Bergere

4-Methyl -2-pentanore

2-Hexarore

Berzyl alcdol
2-Methylpherol

1,2-Di

Tetrachlorcethere
Edylbereere
Styrere

Xylere (Total)

Fherol

Burial Trerch Nouber:
SpeciesAhemical:
(hloraethare

Vinyl (hloride

Methylere chloride

1,1-Di

1,4-Di

Acetre

Sanplirg Date:

D-34



Table D.9 (cantinued)

Mmﬂmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
Wwwmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
Wmﬂmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
e
W%Mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmwmmmmmwm
=
WmMmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
W%Mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
WWMMMmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
B

1

4,6-Dind tro-2-methylpherol

N-rd trosodiphenylamire
Di-n-butylphthalate

Fluoranthere

Pynere

Berrzo(a) athracere

| Trysere
bis(2-Ethylhexyl )phthalate

4-tloroghenyl -phenylether
4-brawphernyl-phenylether
Pertachlaropherol
gﬁgﬂm?uyhimhdkne

2,4,6-Trichlaropherol
2,6-Dinitrotoliere
4-Ni troanilire

3-Ni troanilire
2,4-Dini tropherol

4-Nitropherol
2,4-Dind trotoluere
Diethylphthalate

2-Ni troarilire
Dinetiwylphthalate

2,4,5
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Table D.9 (contired)

mm@mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
Wwﬂmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
WwMMmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
™
W%Mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
B
memmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
Wmﬂmmmmmmmﬂmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
Wmﬂmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmwm
B

,h, 1)perylere

Indero(1,2, 3-cd)pyrere

Dibere(a,h)anthracere

Burial Trench Nunber:
Total Organic Carbon

Species

Di-n-(l:tylphﬂ\aléne
Bereo(b) fluoranthere
Berzo(k) fluvoranthere

Sanplirg Date:
Berzo(a)pyrere
Acrylanide
Silver
Aluminum
Arsenic
Boron
Bariim
Bexyllivm
Calcium
Caduium
Cobalt
Chramium
Copper
Irn
Meroury
Potassium
Lithium
Molybderim
Sodivm
Nickel
lead
Atimony
Seleriim
Silion
Tin
Titardim
Varadiun
Zirc
Branide
(hloride
Fluoride
Nitrate
Sulfate
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Tahle D.9 (contirued)

Sarpling Date:
Species/themical

Cartban-14
Cobalt-60
Cesium-137
Gross Alpha
Gross Beta
Strontiim-90
Tritiim
Arericiun-241
Qurium-244
Plutonium-239
Uranium-232
Uranium-233

Electrical Gordetivity

Dissolved Solids
Total Solids
Susperded Solids
Hardress

Alkalinity

Ohpl89 QplB9 06%pl8Y OGAplEY OGAPLEY OGAISY X0LLST

T-25 T-363 T-3%7 T-395 T-4l4

o) (o) _(rb) (b)) _(gh)
G/L ELD ®L) EL G
M N N N N
N N M ) M
N ) N N M
D 20 3 3 3
3 80 8 v 5
M N N N N
20 190 60 20 1
M N N NA N
N NA N N N
N ) N N N
N N N N M
N 1) N NA M
74 78 78 82 75
613 22 5 w40 2
40 120 30 %0 2
18%0 3660 3800 15760 26000
18220 3%0 W0 480 2580
B B M 1
29 1 2% 1073 &
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Tuhle D.10. Chemical amlyses of SiSA 6 turial trench leachates

Sarpling Date: 270ct8] ORow87 270ct87  00ctB7
Burial Trench Nunber: T-3 T4 T-5 T-6
SpeciesAhamical ;
Chlorarethane

E
E
:
3

4-Methyl -2 -pentaroce
2-Hexarore
Tetrachlorcethere
1,1,2,2-tetrachlorcethare
Toluere

(hloroberzere
Ethylbervere

Styrere

¥ylere (Total)

Prerol
bis(2-Chloroethyl)ether
2-thloropherol
1,3-Dichlorchergere
1,4-Dichlordberzere
Berzyl alodhol
1,2-Dichlorcherzere
2-Methylpherol
bis(2-thloroisopropyl)ether

4-Yetylghaol

N-ri troso-di -n-propylamire
Hesachloroethare

!
%%%%%%E%E%§§3%%%E%?ﬁE5E%%EE%%?%%%?%%%E%%%?E%%EE
%%E%%%’E%%%%E?%%E%E%%E%%%%%%%%?%%%%%%%5%%%%?%%%
%%%5%E%EE§n"é%%%§§%E%%E%E§§§§¥§§§§§?§§§§§§%%§§§?
%%E%E%%EE%E%%%EE%%’%%E%E%%EE?%E?%%%%E%%?%E%%E%%
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Table D.10 (omtimued)

Sanpling Date: 20ct87 Qw87 270ct87  A00ct87
Burial Trerch Nnber: T-3 T4 T-5 T-6
Specieshemical b _(ph) (b _(b)
Nitroberzere N N N NA
Isophorore N NA N NA
2-Ni trogherol M NA M NA
2,4-Dimethylphenol NA MNA N N
Berzoic acid N NA M NA
bis(2-chloroethaxy)methare N NA N NA
2,4-Dichlororhenol M NA N NA
1,2,4-Trichlorcberzere N N N NA
Naphthalere N NA N NA
4-chloroaniline NA NA N NA
Hexachloyohutadiere M NA N NA
4~(hloro-3-methylpherol N NA N NA
2-Methylraphthalere N NA N NA
i NA NA NA NA
2,4,6-Trichlaropherol NA NA N NA
2,4,5-Trichloropherol M NA N N
2-thlororgphthalere N N N NA
2-Nitroarilire NA NA N NA
Dinethylphthalate 2N NA N N
Aceraphthylere N M M N
2,6-Dird trotoluere N NA N NA
3-Mitroanilire N NA N N
Acenaphthere NA NA N N
2,4-Dir tropherol J\2N NA N NA
4-Ni tropterol M NA N NA
Dibereofiran N NA N NA
2,4-Dird trotoluere NA NA N NA
Diethylphthalate N NA N Na
4-thlorophenyl -phenylether N N N N
Fluorere NA NA N NA
4-Nitroanilire MNA NA N NA
4,6-Dind tro-2-methylpherol M NA NA NA
N-nitrosodiphenylanire N NA NA NA
4-brarophenyl-phenylether M NA N NA
Hexachlordberzere N NA NA NA
Pentachloropherol N NA NA NA
Frenanthrere N NA N NA
Anthracere NA N N NA
Di-n-butylphthalate N NA MNA NA
Fluorarthere N NA NA NA
Pyrere N N M NA
Buatylbereylphthalate M NA NA NA
3,3’ -Dichlorcherzidere N NA N NA
Berzo(a)anthracere N N N NA
bis(2-Edhylhexyl)phthalate NA NA 2N NA
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Table D.10 (continued)

2222333332333 355555555252253333333353553555535852

£2223225333533253855553555535352353535535555555558¢85% M

&
&

T4

225322332235 5353855538555322532533223555585555552¢85%

T-3

MMmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

270ct87  03NovB7 270ct87 3(11:t87

Sarplirg Date:
Burial Trerch Naber:
ical:
Di-n-Octylphthalate
Qilfate
Total Qrganic Carbon

: W



Table D.10 (contimed)

Sax[.)h'rg Date:

Burial Trerch Nober:

SpeciesAhanical ;

270ct87 ORovB7 270ctB7  J00ctB7
T3 T4 T5 T-6
pb) (b)) (pb) _(prb)

Byl (L) @Byl (Byb)
NA

NA
N
317

Cabm-14
Cobalt-60
Cesium-137

Gross Algha
Gross Beta
Strontiim-90
Tritium
Arerichm-241
Quriun-244
Plutonium-239
Uranium-232
Uraniue-233

o 3]

Electrical Canductivity
Dissolved Solids
Total Solids
Suspended Solids
Hardress

Allalinity

[l

ERzz88zEEE 35 UBEEE
&

ZEEEzBERBEEE
ZEFE FEREERFE

o
>

Y EERL-REEEE-PE RIS

EpzzBE
£¥zz838

Explanation of Data Qualifiers (prefixes):

< This qualifier irdicates that the carpourd vas analyzed for but not detected. The
sarple lower quantitation limit is listed. Data values of this type were not used in
carputing averages or frequencies of ocourrence.

J  Irdicates that the quantitative valie is estimated. Usually this qualifier is used
before a valie vwhich is below the lower quantitation limit (i.e., the carpound was
detected). Data values of this type were used in canputing averages and frequercies
of ocomrence.

B This qualifier gppears for a carpoud which was detected in both the sample ard its
associated blark. Data values of this type were used in camputing averages and
frequercies of positive firdings.

E This qualifier indicates that the reparted corcentration of the carpound exceeded the
upper calibration limit of the method and was estimated by extrepolation. Data valies
of this type were used in camputing averages and frequercies of ocourrerce.

NA  Not amlyzed.
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