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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 Respurce 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 infiliration 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 rench 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 tritium) are widespread in the
capped burial trenches and that other RCRA-regulated contaminants are present in much greater
concentrations than previously recognized.

xii



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 Bg/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 Bq/L) suggest
that transuranics 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 99Sr, 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. Postcap 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
¢levations 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
1s 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 that 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
throughout 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 surface drainages to the east and west
(Fig. 1). One interpretation of the data from the trench wells is that the area covered by cap 2 is a
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 1n 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 upgradient 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 Qak 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 evaluating 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 sites 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 burial 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 tests 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-pm 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
Method 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 August 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 Bq/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 11,7199 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 3235 1,800 2 0.33
Carbon disulfide ppb 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 23 23 23 0.02
Diethylphthalate ppb 1 33 12 12 12 0.03
Di-n-butylphthalate ppb 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 0 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
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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

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 pPpb 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 2929 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 30 160 160 160 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
Chromijum 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 12,4477 61,900 280 1
Chloride ppb 30 30 12,063.3 51,700 1,150 1
Nitrate ppb 28 30 002.1 6,690 60 0.93
Bromide ppb 8 30 96.3 170 60 0.27

12



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 Bg/L 41 42 22,283.1 850,000 32 0.98
Gross Beta BgL 44 46  8,450.7 346,736 0.01 0.96
Gross Alpha Bg/L 29 46 282.5 4,500 0.029 0.63
Uranium-233 Bqg/L 1 1 3,700 3,700 3,700 1
Strontium-90 Bgl. 24 24 30.4 660 0.01 1
Uranium-232 Bg/L 1 1 58 58 58 1
Carbon-14 BglL 20 24 10.5 38 1 0.83
Cesium-137 Bg/L 14 24 7.9 36 0.2 0.58
Cobalt-60 Bg/LL 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
Curinm-244 Bg/L 0 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/. 58 58 461.1 6,511 21 1

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

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
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Table 2 (continued)

Water solubilities of organic compounds in SWSA 6
burial trench leachate samples?

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 095-50-1 100,000
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 samples2

Water
solubility
Compound CAS No. (ppb)

2,4,6-Trichlorophenol 88-06-2 800,000
2,4,5-Trichlorophenol 05-95-4 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).
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5. CONCLUSIONS

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 obtain 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
noticeable 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 hydrologic 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, probably 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 chemical 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 flood 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 of 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 from 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 leachate 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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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 water (m) elevation (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 0.69 230.82
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
318 10-24-88 Dry 239.16
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Table A.1 (continued)

Well Date Depth to Walter-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 01-02-89 2.95 240.97
318 01-11-89 3.38 240.54
318 01-17-89 3.23 240.70
318 01-27-89 Dry 239.16
318 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 3.15 240.77
318 09-27-89 3.21 240.71
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 239.16
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
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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 1.25 229.62
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 05-26-89 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)

Well Date Depth to Water-level
No. measured water (m) elevation (m)
347 06-28-89 1.46 235.84
347 07-07-89 1.41 235.89
347 07-14-89 1.55 235.75
347 07-21-89 1.56 235.73
347 07-28-89 2.01 235.29
347 08-04-89 1.92 235.38
347 08-11-89 1.91 23539
347 08-18-89 1.91 235.39
347 08-30-89 1.58 235.72
347 09-07-89 1.56 235.73
347 09-18-89 1.59 235.71
347 09-27-89 1.59 235.71
347 01-15-90 2.19 235.11
347 02-15-90 1.80 235.50
347 03-14-90 2.06 235.23
347 04-23-90 2.33 234.97
347 05-21-90 2.03 235.27
347 06-26-90 2.67 234.63
347 07-25-90 1.81 235.48
347 08-23-90 2.08 235.22
347 09-25-90 2.71 234.59
356 10-04-88 3.42 232.17
356 10-24-88 4.09 231.51
356 11-01-88 4.19 231.40
356 11-07-88 3.05 232.55
356 11-14-88 3.18 232.42
356 11-21-88 2.91 232.69
356 11-28-88 3.01 232.58
356 12-06-88 3.34 232.26
356 12-12-88 3.51 232.09
356 12-20-88 3.68 231.91
356 12-27-88 3.20 232.39
356 01-02-89 2.97 232.63
356 01-11-89 3.06 232.53
356 01-17-89 2.94 232.66
356 01-27-89 3.38 232.22
356 01-31-89 3.34 232.25
356 02-10-89 2.60 232.99
356 02-17-89 3.13 232.47
356 02-24-89 3.24 232.36
356 03-03-89 3.12 232.48
356 03-15-89 3.36 232.23
356 03-22-89 3.14 232.46
356 03-28-89 3.30 232.29
356 04-07-89 3.28 232.31
356 04-14-89 3.30 232.29
356 04-22-89 3.63 231.96
356 05-04-89 3.1 231.88
356 05-12-89 3.38 232.22
356 05-17-89 3.51 232.09
356 05-26-89 3.61 231.99
356 06-01-89 3.58 232.01
356 06-09-89 3.05 232.55
356 06-16-89 3.07 232.52
356 06-23-89 2.80 232.80
356 06-28-89 3.25 232.34
356 07-07-89 2.80 232.80
356 07-14-89 3.35 232.24



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 24191
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 24221
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 08-23-90 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)

Wwell Date Depth to Walter-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 9.57 244.91
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 10.31 244.17
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 10.30 244.18
636 12-27-88 9.45 245.03
636 01-02-89 8.97 245.51
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 03-05-89 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 04-14-89 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 24470
636 08-11-89 9.76 244.73
636 08-18-89 9.76 244.73
636 08-30-89 9.17 245.31
636 09-07-89 9.20 245.29
636 09-18-89 9.15 245.34



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 3.36 245.12
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 9.59 244.90
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 10.71 244.51
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 1.96 234.92
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 23541
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 1.96 234.92
642 06-08-89 1.90 23498
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 01-12-88 491 235.00
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 03-13-88 4.11 235.80
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Table A.1 (continued)

Well Date Depth to Water-level
No. measured water {(m) elevation (m)
646 03-14-88 4.08 235.83
646 03-15-88 4.15 235.77
646 03-16-88 4.17 235.74
646 03-16-88 4.19 235.73
646 03-17-88 4.20 235.71
646 03-18-88 4.22 235.70
646 03-19-88 4.23 235.68
646 03-20-88 4.26 235.65
646 03-21-88 4.28 235.63
646 03-22-88 4.30 235.61
646 03-23-88 431 235.60
646 03-24-88 4.32 235.59
646 03-25-88 4.23 235.69
646 03-26-88 4.20 235.71
646 03-27-88 4.19 235.72
646 03-28-88 4.18 235.73
646 03-28-88 4.20 235.72
646 03-29-88 4.17 235.74
646 03-30-88 4.20 235.71
646 03-31-88 4.19 235.72
646 04-01-88 4.21 235.70
646 04-02-88 4.13 235.78
646 04-03-88 4.17 235.74
646 04-04-88 4.10 235.81
646 04-04-88 4.09 235.82
646 04-05-88 4.11 235.80
646 04-06-88 4.02 235.90
646 04-07-88 395 23596
646 04-08-88 3.94 235.97
646 04-08-88 3.98 235.94
646 04-09-88 4.00 23591
646 04-10-88 3.98 235.93
646 04-11-88 3.98 235.94
646 04-12-88 3.98 23593
646 04-13-88 3.98 235.93
646 04-14-88 4.01 235.90
646 04-15-88 4.04 235.87
646 04-16-88 4.04 235.88
646 04-17-88 4.05 235.87
646 04-18-88 3.98 235.93
646 04-19-88 3.87 236.04
646 04-20-88 3.85 236.06
646 04-21-88 3.83 236.09
646 04-22-88 3.85 236.06
646 04-23-88 3.88 236.03
646 04-24-88 3.91 236.00
646 04-25-88 3.93 235.98
646 04-26-88 3.95 235.96
646 04-27-88 3.98 235.93
646 04-28-88 4.02 235.89
646 04-29-88 4.03 235.88
646 04-30-88 4.06 235.85
646 05-01-88 4.08 235.83
646 05-02-88 4.10 235.81
646 05-03-88 4.10 235.81
646 05-03-88 4.12 235.79
646 05-04-88 4.08 235.83
646 05-05-88 4.11 235.80



Table A.1 (continued)

Well Date Depth to Water-level
No. measured water (m) elevation (m)
646 05-05-88 3.79 236.12
646 05-06-88 4.15 235.77
646 05-07-88 4.17 235.74
646 05-08-88 4.16 235.75
646 05-09-88 4.10 235.81
646 05-10-88 4.10 235.81
646 05-11-88 4.16 235.75
646 05-12-88 4.14 235.77
646 05-12-88 4.20 235.71
646 05-13-88 4.22 235.69
646 05-14-88 4.24 235.67
646 05-15-88 4.26 235.66
646 05-16-88 4.27 235.64
646 05-17-88 4.31 235.60
646 05-18-88 4.33 235.58
646 05-19-88 4.33 235.58
646 05-20-88 4.37 235.54
646 05-20-88 435 235.56
646 05-21-88 4.40 235.51
646 05-22-88 4.41 235.50
646 05-23-88 4.43 235.48
646 05-24-88 4.41 235.50
646 05-25-88 4.28 235.63
646 05-26-88 4.46 235.45
646 05-26-88 4.44 235.47
646 05-27-88 4.49 235.42
646 05-28-88 4.51 235.40
646 05-29-88 4.52 235.39
646 05-30-88 4.54 235.37
646 05-31-88 4.54 235.37
646 06-01-88 4.55 235.37
646 06-02-88 4.50 235.41
646 06-02-88 4.55 235.36
646 06-03-88 4.57 235.34
646 06-04-88 4.59 235.32
646 06-05-88 4.61 235.30
646 06-06-88 4.62 235.29
646 06-07-88 4.63 235.28
646 06-08-88 4.64 235.27
646 06-09-88 4.64 235.27
646 06-09-88 4.60 23531
646 06-09-88 4.63 235.28
646 06-10-88 4.57 235.34
646 06-11-88 4.63 235.29
646 06-12-88 4.64 235.27
646 06-13-88 4.66 235.26
646 06-14-88 4.69 235.22
646 06-15-88 4.71 235.20
646 06-16-88 4.72 235.19
646 06-17-88 4.73 235.18
646 06-18-88 4,82 235.09
646 06-19-88 4.83 235.09
646 06-20-88 4.82 235.09
646 06-21-88 4.77 235.14
646 06-29-88 473 235.19
646 07-28-88 4.51 235.40
646 08-31-88 4.87 235.05
646 10-04-88 4.11 235.80
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Table A.1 (continued)

Well Date Depth to Water-level
No. measured water (m) elevation (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 12-12-88 341 236.51
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 02-08-8¢9 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 08-23-90 4.59 235.32
646 09-25-90 4.86 235.05
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Table A.1 (continued)

Wwell Date Depth to Water-level
No. measured water (m) elevation (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 10.14 239.9¢6
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 9.52 240.17
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 05-21-90 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 24258
648 11-14-88 8.94 242.50
648 12-06-88 8.70 242.74
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Table A.1 (continued)

Well Date Depth to Water-level
No. measured water (m) elevation (m)
648 12-12-88 8.75 242.69
648 12-20-88 8.89 242.55
648 12-27-88 8.35 243.09
648 01-02-89 8.01 243.43
648 01-11-89 8.05 243.39
648 01-17-89 7.62 243.82
648 01-27-89 7.76 243.68
648 01-31-89 7.95 243.49
648 02-10-89 7.80 243.64
648 02-17-89 6.92 244.52
648 02-24-89 7.23 244.21
648 03-03-89 7.49 243.95
648 03-15-89 7.62 243.82
648 03-22-89 7.51 243.93
648 03-28-89 7.62 243.82
648 04-07-89 7.62 243.82
648 04-14-89 7.32 244.13
648 04-22-89 8.03 243.41
648 05-04-89 8.00 243 .44
648 05-12-89 7.62 243.82
648 05-17-89 7.93 243.52
648 05-26-89 7.84 243.60
648 06-01-89 7.90 243.54
648 06-09-89 7.32 244.13
648 06-16-89 7.30 244.14
648 06-23-89 6.92 244.52
648 06-28-89 71.37 244.07
648 07-07-89 7.04 244.41
648 07-14-89 6.96 244.48
648 07-21-89 6.94 244.50
648 07-28-89 7.75 243.69
648 08-04-89 7.70 243.74
648 08-11-89 7.70 243.74
648 08-18-89 7.70 243.74
648 08-30-89 7.52 243.92
648 09-07-89 7.52 243.92
648 09-18-89 7.55 243.90
648 09-27-89 7.57 243.87
648 01-15-90 7.1 243.73
648 02-15-90 7.23 244.21
648 03-14-90 7.40 244.04
648 04-23-90 7.74 243.70
648 05-21-90 7.68 243.76
648 06-26-90 7.92 243.52
648 07-25-90 7.77 243.67
648 08-23-90 7.91 243.53
648 09-25-90 8.16 243.29
649 02-04-88 8.32 242.11
649 03-03-88 8.29 242.13
649 04-08-88 8.21 242.21
649 05-05-88 8.30 242.13
649 06-09-88 8.43 242.00
649 06-29-88 8.49 241.94
649 10-04-88 8.54 241.89
649 10-24-88 8.54 241.89
649 11-28-88 8.21 242.22
649 12-06-88 8.23 242.20
649 12-27-88 8.19 242.24



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 §.64 242.33
649 06-01-89 8.61 242.35
649 06-09-89 §.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 §.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
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Table A.1 (continued)

Well Date Depth 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
6508 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
6508 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
6508 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 Depth 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
6508 05-26-89 11.59 238.45
6508 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
6508 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
6508 09-27-89 11.97 238.07
650B 01-15-90 Blocked
650B 02-15-90 Blocked
650B 03-15-90 Blocked
6508 04-23-90 Blocked
650B 05-21-50 Blocked
6508 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 23541
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
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Table A.1 (continued)

Well Date Depth to Water-level
No. measured warer (m) elevation (m)
654 02-10-89 0.51 235.79
654 02-17-89 0.48 235.82
654 02-24-89 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 23591
654 03-28-89 0.39 235.91
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 05-05-88 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
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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 01-17-89 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
655 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 03-14-50 11.90 244.09
655 04-23-90 12.32 243.67
655 05-21-90 12.06 243.92
655 06-26-90 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
656 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 24591
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 12.70 245.77
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 24713
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 24717
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
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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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Vv

Table A.2. Locations, elevations, and depth to water measurements for intratrench wells in SWSA 6 ICM capped areas
Elevation at
ORNL ORNL topof bottom
casing of well
Well  Northing Easting (m) 11-10-88 11-14-88 12-02-88  12-22-88 03-10-89 04-05-89 05-15-89 6-9-89  6-20-89 6-26-89
Lapareal
T82 17702 24641 253.75 24923 0.80 1.10 1.15 1.14 Dry 3.93 3.7 3.66
T103 17703 24682 254.89 249.77 Dry Dry Dry Dry Dry Dry Dry Dry
T120 17650 24637 253.53 248.36 Dry Dry Dry Dry Dry Dry Dry Dry
T370 17587 24683 254.28 250.09 Dry Dry Dry Dry Dry Dry Dry Dry
T380 17642 24680 254.36 250.17 Dry Dry Dry Dry Dry Dry Dry Dry
T444 17660 24715 255.26 250.49 4.55 4.5%9 4.63 4.64 4.66 4.65 4.65 4.65
Laparea?
T69 16870 24565 243.31 239.65 3.19 3.06 3.12 3.04 3.18 3.49 3.29 3.39 3.43
T84 17057 24690 247.81 242.93 Dry Dry Dry Dry Dry Dry Dry Dry Dry
T121 17106 24629 249.35 244.22 5.02 5.00 Dry 5.09 Dry Dry Dry Dry Dry
T330 17044 24562 247.07 241.88 Dry Dry Dry 5.05 Dry Dry Dry Dry Dry
T363 16989 24567 244.87 240.58 4.14 3.93 3.70 3.73 3.99 Dry Dry Dry Dry
T397 17049 24508 248.67 243.55 4.98 4.63 4.85 5.01 Dry Dry Dry Dry Dry
T408 17169 24550 250.39 245.20 Dry Dry Dry Dry Dry Dry Dry Dry Dry
T417 17141 24529 25027 24547 Dry Dry Dry Dry Dry Dry Dry Dry Dry
Caparea$
T85 16638 24614 239.01 235.35 321 2.36 2.60 2.11 2.18 2.56 2.34 1.82 2.1
T92-1 16733 24613 241.45 236.70 4.51 3.92 448 4.06 3.83 448 3.9 3.76 4.1
T92-2 16728 24615 240.83 236.46 4.37 3.81 Dry 3.41 3.19 3.84 3.26 3.14 34
T105 16574 24642 238.05 234.44 2.82 2.54 1.96 2.90 2.15 2.38 2.47 2.42 2.33
T110 16684 24650 239.52 236.16 2.78 2717 2.15 2.78 3.13 Dry Dry Dry Dry
T112 16628 24651 238.78 235.12 291 2.63 2.27 2.40 2.72 2.82 2.89 2.48 231
T308 16757 24673 239.87 236.21 Dry 3.49 Dry 3.49 Dry Dry Dry 3.49 3.39
T318 16638 24719 237.57 234.20 2.67 2.34 2.88 2.32 243 2.45 2.55 217 2.08
Cap area 6
T101 16423 25037 232.84 22897 234 2.05 2.80 2.66 3.43 3.57 343 3.37 3.44
T315 16575 24965 234.50 231.68 2.48 2.27 Dry Dry Dry Dry Dry Dry Dry
T329 16678 24922 236.99 233.14 3.20 2.87 3.12 2.85 299 Missing 3.11 3 297
T395 16718 24942 237.98 234.99 256 2.34 2.34 2.32 2.63 Dry Dry Dry Dry
T413 16598 25006 236.81 234.09 Dry 2.44 2.50 245 Dry Dry Dry Dry Dry
T414 16650 24937 237.63 234.29 294 2.90 3.04 2.88 3.02 Dry Dry Dry Dry
T426 16729 24982 239.21 235.54 Dry 3.31 3.52 3.53 2.58 Dry Dry Dry Dry



Table A.2 (continued)

Well 6-29-89 7-17-89 7-21-89 7-28-89 8-4-89 8-11-89 8-18-89 9-1-80 9-11-89 9-22-89 10-3-89 10-6-89 10-16-89 10-30-89

TV

Capareal
T82 363 352 349 343 338 334 3.26
T103 Dry Dry Dry Dry Dry Dry Dry
T120 Dry Dry Dry Dry Dry Dry Dry
T370 Dry Dry Dry Dry Dry Dry Dry
T380 Dry Dry Dry Dry Dry Dry Dry
T444 465 465 465 465 466 467 4.67
Caparea2
T69 345 355 356 359 Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
T84 Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
T121 Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
T330 Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
T363 Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry 4.1 391 3.99
T397 Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
T408 Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
T417 Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
Cap area s
T85 226 25 265 267 268  3.09 3.23 314 328 28 163 214 289 307
T92-1 413 444 458 461 426 442 353 414 467 467
T92-2 351 382 387 3.9 379 396 4.04 405 404 342 291 3.5 4,07 4.1
T105 233 228 229 231 236 24 2.47 2.6 265 268 254 247 244 249
T110 Dry Dry Dry Dry Dry Dry Dry Dry Dry 322 322 321 321 322
T112 241 261 273 277 289 296 2.96 292 293 292 231 229 284 288
T308 348  Dry Dry Dry Dry Dry Dry Dry Dry Dry 329 334 Dry Dry
T318 215 225 233 239 245 253 2.86 286  2.87 2.6 206 202 236 253
Cap area 6
T101 246 351 358 359 355  3.62 3.67 363 363 352 329 3.4 3.68  3.58
T315 Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry 246 27 Dry Dry
T329 303 309 311 316 314 321 331 DRY DRY DRY 296 3 313 3.18
T395 Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
T413 Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
T414 Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
T426 Dry Dry Dry Dry Dry D Dry Dry Dry Dry Dry Dry Dry Dry



Table A.2 {continued)

Well 11-9-89 11-16-89 11-27-89 12-15-89 1-3-90 1-12-90 1-18-90 1-30-90  2-6-90 2-13-90 2-21-90 2.27-90 3-6-90 3-13-90

9TV

Cap area ]
T82
T103
T120
T370
T380
T444
Caparea?
T69 Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
T84 Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
T121 Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
T330 Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
T363 Dry Dry Dry Dry Dry Dry Dry 4.18 Dry Dry Dry 4.05 Dry 4,14
T397 Dry Dry Dry Dry Dry Dry Dry Dry  Blocked Blocked Blocked Blocked Blocked Blocked
T408 Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
T417 Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
Cap area$
T85 2.62 2.2 2.65 2.98 2.62 2.33 2.68 2.05 1.9 2.03 1.94 2.42 2.38 242
T92-1 41 3.83 4.52 4.67 432 421 45 3.89 3.75 3.94 3.9 445 4.31 4.33
T92-2 347 3.21 3.82 3.93 3.59 342 3.81 3.26 313 32 3.15 3.57 3.67 37
T10S 2.55 2.58 2.58 2.66 2.74 2.68 2.68 2.64 2.59 2.53 2.47 2.47 2.48 2.49
T110 3.23 3.24 3.25 3.26 Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
T112 2.92 2.93 2.89 2.93 2.98 2.83 291 2.83 2.64 2.56 2.5 2.6 2.76 2.83
T308 Dry Dry Dry Dry Dry Dry Dry Dry 3.39 3.36 3.35 3.49 Dry Dry
T318 2.66 2.44 241 2.71 2.78 2.5 2.66 2.53 2.44 2.39 2.26 2.48 2.54 2.58
Cap area
Ti101 343 3.37 352 3.61 3.53 3.52 3.57 3.42 3.38 342 3.39 3.5 3.52 3.5
315 Dry Dy Dy Dy Dy Dy Dy Dy Dy Dy Dy Dy Dy
T329 3.14 3.11 3.13 3.16 3.26 3.14 3.21 3.07 2.99 2.98 2.94 3.04 3.06 3.08
T395 Dry Dry Dry Dry Dry Dry Dry Dry 2.67 2.71 2.7 2.83 Dry Dry
T43 Dy Dy Dy Dy Dy Dy Dy Dy Dy Dy Dy Dy Dy Dy
T414 Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
T426 Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry



Lev

Table A.2 {(continued)

Wwell  3-2690  4-3-90 4-10-90 4-25-90  5-790 5-16-90 5-30-90  6-29-90 7-19-90 8-6-90 8-21-90 9-6-90 9-18-90
Capareal
T82
T103
T120
T370
T380
T444
Capareal
T69 Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
T84 Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
T121 Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
T330 Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
T363 Dry Dry 394 403 414 417 Dry Dry Dry Dry Dry Dry Dry
T397  Blocked Blocked Blocked Blocked Blocked Blocked Blocked Blocked Blocked Blocked Blocked Blocked Blocked
T408 Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
T417 Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
Cap area 5
T85 253 275 279 3 256 2.7 2.75 338 262 288 292 328 325
T92-1 463 465 463 Dry 422 Dry 4.44 Dy 454 42 466  Dry Dry
T92-2 4 4.06 4 406 359 381 3.68 417 386 358 409 412 409
T105 248 25 254 263 272 268 2.7 281 28 276 275 278 284
T110 Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
T112 2.7 288 291 297 302 291 2.95 303 289 291 2.9 296  3.01
T308 353  Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
T318 252 27 277 288 273 262 2.77 317 257 286 263 297 291
Cap area 6
T101 357 362 366 369 353 356 3.57 360 369 352 358 364 365
T315 Dry bry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
T329 308 316 316 326 315 3.5 3.18 334 319 326 319 329 336
1395 Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
T413 Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
T414 Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
T426 Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry



Table A.2 (continued)

Elevation (m)
ORNL ORNL Top of Bottom
Well  Northing Easting Casing of Well 11-10-88 11-14-88 12-02-88  12-22-88 (3-10-89 04-05-89 05-15-89 6-9-89 6-20-89 6-26-89

8TV

Caparea8

T4 15809 23965 232.63 227.48 Dry 4.83 4.09 3.25 3.99 4.68 4.83 4.59 4.53
T57 15761 24032 233.01 22827 Dry Dry Dry 3.67 4.50 Dry Dry Dry Dry
T60 15700 24053 232.60 22836 Dry 3.75 3.96 3.11 3.74 Dry Dry Dry Dry
T63 15873 24026 232.83 227.64 3.87 3.24 2.84 2.44 3.33 4.08 4.66 4.59 4.56
T162 15768 24082 23342 22925 Dry 4.05 Dry 3.08 Missing Dry Dry Dry Dry
T180 15862 24076 233.31 228.16 Dry 3.98 4.87 2.66 351 4.78 4.97 5.01 5.01
T225 15949 24054 233.21 228.06 Dry Dry Dry 4.49 4.68 5.00 Dry 5.1 5.07
T237 15842 24113 233.14 22845 Dry 4.34 Dry 3.15 3.68 Dry Dry Dry Dry
T241 15793 24134 233.68 22948 Dry Dry Dry 3.72 Missing Dry Dry Dry Dry
T352 15950 24111 23449 22981 4.65 443 4.62 433 Dry Dry Dry Dry Dry
T367 15896 24148 23430 230.10 Dry 3.99 Dry 3.56 3.65 3.96 4.03 4.06 4.05
T373 15994 24126 236.06 23186 Dry Dry Dry Dyy Dry Dry Dry Dry Dry
T374 15806 24177 233.58 229.78 Dry Dry Dry Missing Missing Dry Dry Dry Dry
1422 15876 24189 234.13 231.78 1.80 1.76 1.77 i.61 Dry Dry Dry Dry Dry
T424 16038 24168 237.78 233.10 Dry 4.45 4.59 Missing Missing  Dry Dry Dry Dry
T453 15929 24220 235.79 23229 3.21 3.07 3.15 3.12 3.25 3.28 33 3.31 3.32



Table A.2 (continued)

9-1-89  9-11-89 9-22-89 10-3-89 10-6-89 10-16-89 10-30-89

6-29-89 7-17-89 7-21-89 7-28-80 8-4-89 8-11-89 8-18-89

Well
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Table A.2 (continued)

1-30-90  2-6-90  2-13-90 2-21-90 2-27-90  3-6-90  3-13-90

1-18-90
Cap area 8
9

1-12-90

11-9-89 11-16-89 11-27-89 12-15-89 1-3-90

Well

Dry

4385
Dry
Dry Dry
. 4.86
Dry
Blocked Blocked Blocked
Dry
Dry Dry Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry

482
Dry
Dry Dry Dry

4.62
Dry
Dry
4.78
Dry
Dry
Blocked
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry
Dry

ked

GRS KEEREEREERER

Bl

SEEREEIRREEEERER
SERSREIRREEEEREE
$ERSEELREREEEEEE
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Table A.2 (continued)

5-30-90  6-29-90 7-19-50 8-6-90 8-21-90 9-690 9-18-90

3-26-90  4-3-90  4-1090 4-2590 5-7-90 5-1690

Well
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Uszzzzaisszresses
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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 4549 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 1041 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 02/08/39 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 4191 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 07/25/39 0.25 09/12/89 0.00
04/15/89 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 09/17/89 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 3145 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 08/05/39 0.00 09/23/89 6.08
04/30/89 0.25 06/18/89 0.00 08/06/39 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 3593 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 0.060 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
05/05/89 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 08/18/89 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 21.45 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 0.00
05/22/89 406 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 09/07/39 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
10/25/89 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 03/29/50 4.25
11/03/89 0.00 12/22/89 0.00 02/09/50 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 02/11/90 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 12/277/89 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 02/16/50 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 02/19/90 525 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 0212190 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 02/28/20 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 01/12/50 0.00 03/02/90 15.50 04/20/90 0.00
11/25/89 0.00 01/13/90 0.00 03/03/50 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 0.00 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 03/09/90 327 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 03/11/90 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 03/14/90 0.00 05/02/90 0.00
12/07/89 3.00 01/25/90 5.50 03/15/90 2.00 05/03/90 25.50
12/08/89 11.26 01/26/90 0.00 03/16/90 4792 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 03/21/90 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 03723/90 0.00 05/11/90 0.00

A-34



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 082490 0.00
05/19/90 0.00 07/07/950 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 08/27/90 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 07/13/50 2591 08/31/90 0.00
05/26/90 5.00 07/14/90 14.22 09/01/90 0.00
05/27/90 14.50 07/15/90 0.00 09/02/90 0.00
05/28/90 20.50 07/16/950 0.00 09/03/90 0.00
05/29/90 0.00 07/17/90 0.00 09/04/90 0.00
05/30/90 0.00 07/18/90 0.00 09/05/90 0.00
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 09/11/90 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 2.25
06/08/90 0.00 07/27/90 0.00 09/14/90 21.50
06/09/90 0.00 07/28/950 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 09/17/90 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 09/21/90 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 08/10/50 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 0.60 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 Oak Lake from October 1988
through September 1990

Lake Lake

Date peak elevation elevation
occurred (fty (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 74698 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
12-31-89 747.78 227.98
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 74544 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
contamination 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?2,

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.
Decontarmnination 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
gently 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 the 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 0 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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12. Immediately before leaving the well, a GM tube will be lowered down the dry cased

13.

14.

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 1f¢t 2ft Ift
103 TL103B 10-0ct-88 11:08 14 33 39
103 T103A 10-0ct-88 13:10 8 20 30
380 None 10-0ct-88 14:00 8 13 15
380 T380 10-Oct-88 14:20 7 12 16
370 T370 10-Oct-88 14:48 17 41 65
370 None 10-0ct-88 15:15 21 46 60
370 None 10-0ct-88 15:45 19 44 58
82 T82 11-0Oct-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 11-0ct-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-Oct-88 09:30 9 20 30
363 None 12-0ct-88 10:20 16 28 34
363 None 12-0ct-88 10:50 14 25 31
363 None 12-0Oct-88 11:05 15 28 37
363 T363 12-0ct-88 11:15 15 27 33
69 T69 12-0ct-88 13:00 19 36 41
71 None 12-0Oct-88 13:30 10 19 21
71 None 12-0ct-88 13:50 15 25 31
71 None 12-0Oct-88 14:05 12 23 27
71 None 12-0Oct-88 14:20 32 64 92
71 None 12-0ct-88 14:30 12 21 29
71 None 12-0ct-88 14:40 13 21 24
121 Ti21 12-0Oct-88 15:00 8 17 31
84 None 12-0ct-88 15:30 16 37 47
84 T84 13-0ct-88 09:30 13 32 41
308 T308 13-0ct-88 10:00 32 46 52
308 None 13-0ct-88 10:33 20 36 46
318 T318 13-0ct-88 11:00 22 42 51
112 T112 13-0ct-88 14:00 14 25 32
85 T85 13-0ct-88 14:36 11 20 29
110 T110 13-0Oct-88 15:21 12 21 25
105 T105 14-0ct-88 09:45 12 26 32
426 T426 14-0ct-88 10:20 14 25 32
432 T432 14-0Oct-88 11:00 6 12 16
414 T414 14-Oct-88 13:00 6 12 15
413 T413 17-0ct-88 13:30 9 18 25
395 T395 17-0ct-88 14:00 9 20 26
329 T329 17-0ct-88 14:35 8 23 31
79 None 17-0ct-88 14:55 8 16 24
79 T79 17-0ct-88 15:10 9 26 40
101 T101l 17-0ct-88 15:25 14 31 38
461 T461 17-0Oct-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 WVell Test Test Cumulative blow counts
No. No. date time 1ft 2ft 3ft
424 T424 18-Oct-88 09:30 12 22 28
373 None 18-0ct-88 10:10 5 9 17
373 T373 18-Oct-88 10:45 5 10 19
352 T352 18-0ct-88 13:15 5 15 22
367 T367 18-0Oct-88 13:50 12 24 29
453 T453 18-0ct-88 14:30 9 17 21
422 T422 18-0ct-88 15:00 19 33 38
374 T374 18-Oct-88 15:38 15 29 38
241 T241 19-0ct-88 09:05 11 23 30
237 T237 19-0ct-88 09:35 9 17 20
180 T180 19-0ct-88 10:35 12 24 29
162 T162 19-0ct-88 13:30 9 20 26
60 T60 19-0Oct-88 14:00 12 24 31
57 None 19-0Oct-88 14:30 14 25 31
57 T57 19-0ct-88 14:40 14 32 44
44 T&4 20-0Oct-88 10 19 23
63 T63 20-0ct-88 11 23 30
225 T225 20-0ct-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
288 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 T13-5 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-90 7 19 25
13 T13-1 13-Feb-90 7 14 17
11 Ti1 13-Feb-90 6 13 16
16 T16 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 T13N 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 T1518 05-Feb-90 6 11 20
151 T151SW  05-Feb-90 6 10 20
151 T151NE  05-Feb-90 4 7 19
151 T151NW  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
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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 oft 7ft Bft 9ft
103 T103B 43 47 49 51 53 56
103 Ti03A 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 535 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. 4t 5ft 6ft 1ft 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 Ti3-1 19 20 22 23 25 34
11 T11l 17 18 22 27 42 55
16 T16 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



Table C.2 (continued)

Trench  Well Cumulaticve blow counts
No. No. 4ft 5ft 6ft 1ft 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 33 88 140 202 248 313
279 T279NW 46 89 138 169 195 239
279 T2795W 57 89 134 165 205 228
288 T2885 70 118 176 232 296 343
288 T288NW 56 75 94 141 186 223
288 T2885W 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 T151KE 34 49 59 66 84 130
151 T151NW 30 41 65 91 106 115
170 T170NW 14 13 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 7% 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 Nomne

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 T41l4 97

413 T413 69

395 T395 124

329 T329 61

79 None

79 T78

101 T101 114 143

461 T46l 123

424 None

424 T424 75 94 111 133 171
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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
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 Ti3-6 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 44 74 107 130 155 218
288 T288-5 130

288 T288N 81 92 122 159 183 218
13 Ti3-5 33 88 170

13 T13-4 22 29

13 T13-3 29 63 148

13 T13-2 40 69

13 Ti3-1 60 113 201

11 T11l 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 T279S 382 413 476

279 T2739NE

279 T279SE 333 403

279 T279NW 287

279 T279SvW 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 T1518

151 T151SW 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 T170W

151 T151wW
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APPENDIX D: Chemical Analyses of SWSA 6 Burial Trench

Leachates



Table D.1. Chamical analyses of SWSA 6 urial trench leachates

Sarpling Date:

Burial Trerch Naber:
SpeciesAhamical ;
thlommethare
Brammethare

Vinyl Chloride
(hloroethare

Methylere dhiloride
Acetrre

Carbon disulfide
1,1-Dichlorvethere
1,1-Dichloroethare
1,2-Dichlorvethere (Total)
(hloroform
1,2-Dichloroethare
2-Butarore
1,1,1-Trichlorcethare
Carbon tetradhloride
Viryl acetate
Boomodichl orarethare

1, 2-Dichloropropae
cis-1, 3-Dichloropropere
Trichlorcethere
Dibromochlorarethare
1,1, 2-Trichlamethane
Pereere

trans-1, 3-Dichloropropere
Bramfarm

4-Methyl -2-pertarore
2-Hexanore
Tetrachlorcethere
1,1,2,2-tetrachlarcethare
Toluvere

(hlorcherzene
Ethylberzere

Styrere

Yylere (Total)

Herol
bis(2-thloroethyl)ether
2-thloropherol

1, 3-Dichlorcberzere
1,4-Dichlorcherzere
Berzyl alodol

1, 2-Dichlorchergene
2-Methylpherol

bis(2-thloroisopropyl)ether

4-Methylphenol
N-ritroso-di -n-propylarire

S Mo,

74-87-3
74-83-9
5014
75-00-3
75-08-2
67-64-1
75-15-0
75-35-4
75-34-3
540-59-0
67-66-3
107-06-2
78-93-3
71-55-6
%-23-5
108-05-4
75-27-4
78-87-5
10061-01-5
9-01-6
124-48-1
9-00-5
71-43-2
10061-02-06
75-25-2
108-10-1
591-78-6
127-18-4
9-3-5
108-83-3
108-90-7
100-41-4
100-42-5
1330-20-7
108-95-2
111444
95-57-8
541-73-1
106-46-7
100-51-6
9-50-1
95-48-7
108-60-1
106-44-5
621-64-7
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T-5
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T4
(o)

T-7
(o)

T-13
(pb)

T-279
(pb)

<10.00
<10.00
<i0.00
<10.00

<10.00
<10.00
<10.00
<10.00

<10.00 B450.00

B77.00
5.0
<S.00
<$.00
.00
5.0
<5.00

<10.00
5.0
5.0

<10.00
<S.00
5.0
<5.00
<5.00
<5.00
5.0
<S.00
<S5.00
.00
<10.00
<10.00
<S.00
.00
5.0
<S5.00
5.0
<5.00
<5.00
<11.00
<11.00
<11.00
<11.00
<11.00
<11.00
<11.00
<11.00
<11.00
<11.00
<11.00

D-2

JB6.00
.00
5.0
5.0
5.0
<5.00
5.0

<10.00
5.0
5.0

<10.00
5.0
5.0
<5.00
5.0
<S.00
<5.00
<5.00
5.0
5.0
<10.00
<10.00
<S5.0
5.0
5.0
<5.00
5.0
5.0

<10.00
<10.00
<10.00
<10.00
B30.00
B140.00
<5.00
5.0
5.0
<S5.00
35.00
.00
<10.00
.00
5.0
<10.00
.00
5.0
.00
<5.00
.00
5.0
240.00
<5.00
5.0
<10.00
<10.00
<5.00
5.0
4300.00
.00
6000.00
5.0

<5.00 32000.00

<11.00
<1.00
<11.00
<1.00
<1.00
<1.00
<11.00
<1.00
<i1.00
<1.00
<11.00

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

<10.00
<10.00
<10.00
<10.00
B7.00
<10.00
5.0
<S.00
<S.00
<5.00
J5.00
J3.00
<10.00
5.0
<S.00
<10.00
<S.00
<S.00
<S5.00
<S5.00
S.00
<S.00
140.00
<5.00
5.0
<10.00
<10.00
<5.00
<5.00
3400.00
<S.0
280.00
5.0
820.00
38.0
<14.00
<14.00
<14.00
<14.00
<14.00
<14.00
64.00
<14.00
120.00
<14.00

1AugB9
T-288
(2 s);
<10.00
<10.00
<10.00
<10.00
JB3.00
JB4.00
5.0
<5.00
<5.00
<S5.00
<S.0
<S.00
<10.00
5.0
<5.00
<10.00
<5.00
<S.00
<5.00
<5.00
5.0
5.0
J2.00
5.0
5.0
<10.00
<10.00
5.0
<S.0
180.00
.00
<5.00
.00
480.00
J2.00
<13.00
<13.00
<13.00
<13.00
<13.00
<13.00
16.00
<13.00
2.0
<13.00



Thble D.1 (oont-ired)

Saplirg Date: 26F88 2089 2LAr89 1lAgh9 1lagf9 1lAph9
Burial Trerch Nuber: 5 T4 0 T7 T3 T-29 T8

Hexachloroethare 67-72-1 <A1.00 <AL <3.00 <4 <3.00
Ni troberzene 98-95-3 <AL <L <I3.00 <400 <13.00
Isophorore 78-50-1 A0 410 <13.00 <140 <13.00
2-Ni tropherol 88-75-5 AL AL 3.0 4D <13.00
2,4-Dimethylgherol 106-67-9 <100 <100 260.00 27.00 17.00
Rerpoic acid 65-85-0 <600 <600 0.0 1000 JI0.00
bis(2-chloroethosymethare  111-91-1 4100 Q1.0 <3.00 <400 <13.00
2,4-Dichloropherol 120-83-2 Q100 4100 <13.00 <1400 <13.00
1,2,4-Trichlarcherzene 120-82-1 4100 <AL <I3.00 <1400 <13.00
Narhthalere 91-20-3 <100 <AL 400.00 <40 57.00
4-ciloroanilire 106-47-8 4100 4100 <I3.00 <1400 <13.00
Hesachlorchutadiene 87-68-3 <AL00 AL <3.00 <1400 <13.00
4-Chiloro-3-methylpherol 59-50-7 Q100 <10 <3.00 <1400 <13.0
2-Methylrephthalere 91-57-6 Q1.0 4100 <I3.00 <1400 <I3.00

Hexachlorocyclopentadiene 77-47-4
2.4,6-Trichloropherol 83-06-2
2,4,5-Trichlorogherol 95-95-4

<1.00 <1.00 <3.00 4.0 <I13.00
<11.0 <41.0 <13.00 <140 <13.00
<56.00 <66.00 <67.00 <71.00 <67.00

2-Mhlororaghthalene 91-58-7 AL 410 <3.00 <400 <13.00
2-Nitroanilire 88-74-4s 6.0 <S6.00 <67.00 <O <67.00
Dimethylphthalate 131-11-3 AL 1.0 <I3.00 <4 <13.00
Acerahttylere 208-9-8 Q1.0 QL0 <13.00 <4600 <13.00
2,6-Dinitrotohere 606-20-2 QAL <AL 3.0 <40 <13.00
3-Nitroanilire 9-09-2 <600 <S6.00 <6700 <TLO <67.00
Acerapitithere 83-32-9 4100 <100 <3.00 <400 <13.00
2,4-Dinitropherol 51-28-5 <S6.00 <56.00 <6700 <10 <67.00
4-Ni tropherol 100-02-7 <6.00 <56.00 <6700 <TLO <67.00
Diberzofiran 132-64-9 4100 <100 <13.00 <1400 <13.00
2,4-Dinitrotoluene 121-14-2 4100 QL0 <3.00 <400 <13.00
Diethylhthalate 84-66-2 QL0 AL0 J2.0 <400 <13.00
4-Cloropheryl-phenylether  A005-72-3 Q1.0 <A1.00 <13.00 <40 <13.00
Fluorere 8-73-7 AL <AL <3.00 <140 <13.00
4-Nitroanilire 100-01-6 <600 <5600 <67.00 <TLO0 <67.00

4,6-Dinitro-2-metiylpherol  53%-52-1
N-rii trosodigherylamire 86-30-6
4-bramophernyl -thenylether 101-55-3

<600 6.0 <67.00 1.0 <67.00
<1.00 Q1.0 <3.00 <4.0 <3.00
<1.00 <10 3.0 <4.0 <13.00

FERPPPFFEFPFPRPFPFPRPF PP FRP PP FFFEFFFFFEEREFB

Heachlordberzere 118-7%6-1 AL <AL <13.00 <1400 <13.00
Fertachloropherol 87-86-5 <6.00 <$6.00 <67.00 <7100 <67.00
Frenathrere 85-01-8 4100 <1100 <13.00 <1400 <13.00
Anthracere 120-12-7 Q.0 <AL <3.0 <40 <3.00
Di n-butylphthalate 84742 JELO0 <100 JR.00 JR2.00 JR2.00
Fluoranthere 6-4i-0 4100 <1100 <13.00 <4400 <13.00
Pyrere 129-00-0 QL0 <410 <13.00 <400 <13.00
Butylbergylphthalate 85-68-7 AL <110 <I3.00 <400 <13.00
3,3 -Dichlarcherzidere 91-%-1 D0 Q.0 Q7.0 <9.0 <27.00
Berzo(a)anthracere %-55-3 4100 <1100 <13.00 <14.00 <13.00
Chrysere 218-01-9 Q100 <4100 <A3.00 <1400 <13.00
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Teble D.1 (contirued)

27

Sanplirg Date: 26Feb88 Z1uB9 2189 1lAugh9 1aph9 1aughd
Burial Trerch Nuaber T-5 T4 T-7 T-13
Species/Athamical ; CAS No. b (b _ (b)) __(pb)
bis(2-Eiylhexyl)phthalate  117-81-7 M 1.0 <1.00 <3.00
Di-n-Octylphthalate 117-84-0 M 1.0 <1.00 <3.00
Bereo(b) fluoranttere 25-9-2 M 1.0 <41.00 <3.00
Bereo(k) Auoranthere 27-08-9 M 1.0 <11.00 <3.00
Berwo(a)pyrere 50-32-8 M <1.00 <1.00 <13.00
Inderno(1,2, 3-cd)pyrere 193-39-5 M <11.0 1.0 <3.00
Dibere(a,h)arthracere 53-70-3 M <1.00 1.0 <3.00
Bereo(g,h, )perylere 191-24-2 M 1.0 <411.00 <13.00
Aerylanide 78-06-1 M N N NA
Sitver Ag M 6 7
Abminun Al M 510 510 20
Arsenic As N &0 87 <50
Boran B Y <80 <0 <80
Bariim Ba M 120 10 40
Beryllium Be M 04 D4 D4
Calcium Ca M 40000 9000 110000
Cadniim «d N 20 <2 <
Cbalt Co M 30 <3 7
Groomium Cr M 14 20 43
Copper Qu JU:N 13 <10 29
Tren 223 M 250 2 10
Meraury He N 5 <1 1.0
Potassiim K V28 NA M 70
Lithium i M 45000 <5000 <15000
Magresiim Mg, N 7100 17000 28000
Margarese M M 3100 1 270
Molybdenm M M <40 <0 <40
Soditm Na N 6800 28000 13000
Midkel N N 150 <6 <6
Prospghans P M <30 <0 <X0
lead 2o} J35N <30 <0 <30
Aotimocy S N <40 <0 <0
Selerdum Se M <80 <80 <80
Silicon Si N 2600 3400 800
Tin S 2N <0 <50 <0
Strortitm Sr N 75 140 210
Titardum Ti N <20 <0 <0
Varadium v B <% <& <3
Zinc n M 140 <8 470
Ziroonhm Zr M <20 <0 <20
Branide Be- V'Y <50 <0 80
Chloride Cl- L 4310 910 47000
Fluoride F- VN 00 8% 6400
Nitrate N3- 2N 750 3890 130
Brosphate R4 V2N <0 120 <0
Sulfate 04 LY 240 56200 9100

Bo88808.008E808084508484
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Table D.1 (ontined)

Sanpling Date:

Burial Trench Naber:
Soecies/hamical : S Mo
Total Qrganic Carbon T.0.C.
Carban-14 By/L)
Cobalt-60 By
Cesiun-137 ®q/L)
Gross Alpha By/L)
Gross Beta Ba/L)
Strontium-90 By
Tritian (Bg/L)
Aericium-241 @Gy
Curiun-244 (Bg/L)
Phatoniim-239 B/l
Urandue-232 B/
Uranim-233 (Bq/L)
H -log[Ht]
Electrical Codctivity (dS/m)
Dissolved Solids (mg/L)
Total Solids (mg/L)
Susparded Solids (/L)
Hardress (mg/L)
Alkalinity /L)

26Febe8 2189 2LAr89 1lAgh) 114p80 1A

T-5

T4

T-7

T-13

T-279

T-288

~pb) (o) _ (b)) (b)) _(ob) (b
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Table D.2. Chemical amalyses of SA 6 burial trench leadhates

Senpling Date: 279ep89  27Sep89 275ep89 15FEP0 15FH0 15FERA0  15Feb0
Buarial Trench Naber: T-2 T-3 T-5 T-11 T-13 T-16  T-252
SpeciesAemical ; (o) o), (o) () (b (b (b
thloroethae NA N M S0 <000 <S000 <000
Braxaethare N M M <S000 S0 <S00 <00
Viryl hloride N oY M S0 <000 <S000 <00
Chlorcethare N N M <G00 <0 <S00 <00
Methylere chloride Y M M Q500 <50 JUH0 Jo50
Acetire N NA M S0 <000 J3800 5600
Carban disul fide N M M <2500 <50 <2500 <2500
1,1-Dichloroethers M M M <2500 <250 <0 <50
1,1-Dichloroethare M N M <2500 <500 <500 <500
1,2-Dichlorcethere (Total) M N M <50 <500 <00 <50
(hiloroform M U M <200 <500 <00 <0
1,2-Dichlorcethare 2N M M <500 <500 @0 <0
2-Butaroce M V2N M <S00 <000 S000 <S000
1,1, 1-Trichlorcethane N A M <500 <500 <00 <250
Carb tetradhloride N N M <2500 B0 <2500 <500
Viryl acetate VN N M <0 <00 <S00 <500
Bramdichloramethare N MA M <50 <500 <2500 <500
1,2-Didhloropropare J VN N M <500 <50 <500 <500
cis-1,3-Dichloropropere 'Y NA M <500 <500 <200 <50
Trichlorcethere N NA M <250 <250 <500 <250
Dibwramdh] orarethare M NA M <250 <50 <2500 <20
1,1, 2-Trichlorcethare 2N NA M <2500 <500 <500 <50
Bereere N NA M <2500 <500 <2500 <2500
trans-1, 3-Dichloropropene 2N N M <00 <500 <000 <2500
Bramfomm M U5 M <2500 <50 <50 <50
4-Mettyl -2-pentanore N M M <5000 <G00 <S00 <00
2-Hexanore M N M <00 <00 <S000 <0
Tetrachlaorcethere M N M <200 <2500 <50 <50
1,1,2,2-tetrachlarcethae N MNA M 200 <50 <500 <50
Toluere N NA M 300 8§70 6000 JX
(hlorcbergene M NA M <2500 <2500 <2500 <500
Etylberzere N Na Y 3500 14000 170000 3400
Styrere N N M <200 <0 <00 <0
Xylere (Total) MNA N M J1600 600 7000 J1S0
Bherol VY %N N 1800 <100 Ji8 <100
bis(2-tlorcettyl)sther M M L3N <100 <00 <100 <100
2-Chloropherol N N 2N <100 <10 <100 <00
1, 3-Dichlordbereene M N M <10 <10 <J00 <0
1,4-Dichlordbereare M U5 N <100 <00 <100 <10
Berzyl aledol M NA N <100 <10 <100 <100
1, 2-Dichlorchareene N NA N <100 <100 <100 <00
2-Methylpherol N NA N <100 <100 <00 <00
bis(2-thloroisapropyl)ether M N M <00 < <100 <00
4-Methylpherol N Y N 2300 420 140 <100
N-ni troso-di -n-propylamire N MNA M <100 <00 <100 <100
Hexachloroethare N N M <00 <00 <00 <0
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Table D.2 (contined)

Sapling Date: 275epB9  27SepB9 27Sepd9 15RDO0 15Reb0 15RHA0  15FEbA)
Burial Trerch Nauber: T-2 T-3 T-5 T-11 T-13 T-16 T-252
Species/themical ; Aob) _._(mb)_ __(Ri,)) _.ﬁmb.) —{pb) J@) .i@)
Nitrcbearzere N <10
Isophorore NA NA m <1£I) <100 <1(D <!.(I)
2-Nitrogherpl N NA M <00 <00 <100 <100
2,4-Dimethylphenol M M M <100 <100 <100 <00
Berwoic acid N M M 2600 <510 570 <510
bis(2-chlorvetirsy)methare M N M 40 <0 <00 <100
2,4-Dichloroghennl N N M 400 <100 <10 <00
1,2,4-Trichlordberzere J 121 NA M 00 <100 <00 <
Nghthalere VY M M 1400 2300 <00 160
4-chloroaniline Ji:Y N M A0 <00 <100 <0
Hexadhlordxtadiene M M J Y <100 <100 <100 <1
4-(hloro-3-methylpherol M NA M A0 <100 <100 <M
2-Methylraphthalene M Na N <100 <00 420 <100
M NA M <0 <M <00 <0
2,4,6-Trichloropherol Na N M 40 <100 <100 <M
2,4,5-Trichloropherol M N M <10 <510 <0 <510
2-thlororaghthalene M VN 2N <100 <0 <100 <00
2-Nitroaniline N M NA <510 <510 <520 <510
Dinethylghthalate NA NA M <40 <100 <00 <00
Lceraghtiylere NA NA M 40 <10 <00 <100
2,6-Dinitrotoliere 2N NA M 40 <0 <0 <10
3-Nitroanilire Ji2N NA M S0 <510 <80 <510
Lceratthere 2N NA M <00 <100 <100 <00
2,4-Dinitropherol M M M <510 <510 <520 <510
4-Nitropbherol M LN M <510 <510 <520 <510
Dibervofiran N N M <100 <10 <100 <400
2,4-Dinitrotoluere M M M <0 <0 <00 <00
Diethylpghthalate N NA NA <100 <100 <00 <100
4-tloropgheryl -prenylether M "\ M <0 <10 <00 <10
Fluorere N NA M 00 <00 <00 <
4-Nitroanilire %) N Y <510 <510 <S50 <510
4, 6-Dird tvo-2-nethylpherol ;Y N M 510 <510 <520 <510
N-ni trosodipherylamire M NA B <0 <100 <00 <100
4-branyphenyl -phenylether Y NA M <0 <M <00 <10
Hexachlorcherzere N N NA <100 <100 <100 <10
Bertachloropherol M NA M S0 <510 <S80 <510
Fheranthrere M N N <100 <00 <100 <0
Aothracere N N M <100 <100 <100 <100
Di-n-butylphthalate Y 15N N <100 <00 <00 <00
Fluorarthere N N M 40 <00 <100 <100
Pyrere N NA M <0 <0 <00 <00
Butylberzylphthalate N Na M <100 <10 <00 <M
3,3 -Dichlorcberzidare M NA M <0 <20 <210 <200
Berpo(a)attwracere M N M <100 <100 <100 <100
Chrysere N N M <00 <10 <0 <0
bis(2-Fhylhexyl)phthalate VY NA M <0 <10 <100 <100
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Table D.2 (cotinved)

Sarplirg Date: 275ep89  27Sep89 27SepB9 1SREbA0 15RO 1SREO0 15Feb0

Burial Trerch Nunber: T-2 T-3 T-5 T-11  T13 T16 T2

SpeciesAhenical; (pob) () _ (o) __(pb) (b)) _(mb) _(mb)
<M

Di-n-Octylphthalate M Na M <0 <100 <100
Bereo(b) fluoranthere N NA N <100 <10 <100 <100
Barzo(k) fluorarthere N N M <00 <100 <100 <10
Bereo(a)pyrere M NA N <00 <100 <100 <100
Indero(1,2,3-cd)pyrere M N N <00 <100 <100 <100
Dibere(a,h)anthracene N M M <00 <10 <00 <00
Berwo(g,h, 1)perylere M N M <100 <100 <100 <10
Acrylamide M Na M 1190 <0 Q0 <10
Silver <5 S <5 5 8 <S5 6
Alumirum <0 <0 <0 310 350 120 <0
Arsenic <0 <0 <0 <0 % <0 <0
Poron <80 <80 <0 <80 <80 <80 <0
Bariim 160 61 10 20 210 150 20
Beryllium D4 0.4 D4 0.3 <0.3 <0.3 <0.3
Calcium 300 Z/A00 23000 130000 95000 110000 21000
Caduritm <2 <2 <2 < < < <7
Cobalt <3 3 5 15 17 2% 40
Chiromium 14 6 10 13 8 10 10
Copper 25 23 2% <5 <5 <S <5
Irn 10 20 410 39000 40000 30 100
Meroury <0.1 0.1 <0.1 0.1 0.1 0.3 0.3
Totassivm 1000 2300 3300 110000 2650 2230 2080
Lithiim <4500 <5000 45000 <4500 <1500 15000 <1500
Magresium 6200 4700 4500 40000 26000 35000 12000
Mangarese 20 26 1900 5800 9300 400 A0
Molybderim <0 <40 <0 <0 <0 <0 <0
Sodium <N A0 <00 30900 650 4960 4690
Nidkel <6 <6 <6 <8 <@ <9 9
Phosthons <300 <00 <300 47000 <30 <0 <0
lead <0 <30 <0 <30 <0 <0 <0
Antimoy <0 <0 <0 100 <0 <0 65
Selenivm <80 <80 <80 59 8l <0 <0
Siliomn 1600 1500 410 7700 11000 4600 4500
Tin <0 <50 <0 S0 <0 <0 <0
Strortium % 41 (V] 20 10 170 a0
Titariun <0 <0 <0 <0 <X <0 <0
Varedium <3 < < < < < <<
Zirc 16 2% 25 150 58 ) 8
Zirooniim <0 <0 <X <0 <0 <0 <0
Bramide <0 <50 <0 <00 <0 <0 <0
(loride 4650 4450 330 50000 13300 11300 42700
Fhoride 2600 330 2750 45000 2920 9720 780
Nitrate 120 380 180 <50 ey 170 0
Frosphate 150 %0 <0 66000 <0 <0 <0
Sulfate 7590 4760 10500 20000 6290 40100 010
Total Qrganic Carbon 6900 8800 29300 615000 33000 362000 17000



Tahle D.2 (contined)

Sanplirg Date: 275ep89  275epB9 275ep8Y 1SRHI0 15Febd0 1SRb0 1SR
Burial Trerch Nober: T-2 3 T5 T TB T T2
Speciesfthamical: = (pb)  _(mb) (b)) (b)) _@b) _(b) (@b
Byl (WIIEZ &y (qu/g:)L ByL) (L) G

Carben-14 M M 5 1% 10
Gobalt-60 M M M 05 06 06 01
Cesium-137 M M M ©1 <01 02 12
Gross Algha M N M 002 0029 005 005
Gross Beta MM M 21 0 07 ou
Strontivm 90 M M M 0@ 002 030 0
Tritiun 8% 62 & 50 250 1500 30
Arerichu-241 0N N M NA L3N NA NA
Qriun-244 M Na M NA NA N N
Phutonium- 239 N N N M M N M
Uranium-232 MM M MM M M
Urardume-233 N M M Na NA NA o
# 72 72 13 72 14 71 7
Electrical Corductivity @ 135 1% 183 5% 69 29
Dissolved Solids 20 180 20 100 40 70 1%
Total Solids MM M 240 %0 1060 60
Suspended Solids MM M %0 40 %0 480
Hardress 2 72 6 W% 38 W 1%
Alkilinity 10 100 0 &8 38 ¥
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Table D.3. Chemical amalyses of S¥%A 6 hurial twench leadmtes

Sanplirg Dete: 19Feh0  15Feb90 15FEh0 1SR 15Rb%0 243ul90 247190
Burial Trerch Nuber: T-275 T-29 T-284 T-285 T-288 T-13 T-16

Species/themical : (pb) () (e (b)) (b)) (b (@b
(hloramethae <00 <5000 <S00 <S000 40000 <10 <0
Bramethare <000 <5000 <0 <5000 10000 <10 <10
Viryl (hloride <00 <S00 <500 <S00 <100 <10 <0
(hloroethare <000 <500 <S00 <S00 <1000 <10 <10
Methylere dhloride J520 3430 J1000  J00 J70 <S <5
Acetone 5700 8300 1300 50000 <0000 16 37
Carban disulfide JB <2500 2800 <00 <G00 <5 <5
1,1-Dichlarcethene <00 <00 <200 <00 <00 <5 <S
1,1-Dichlorcethare <00 <2500 <0 <50 <00 <5 <5
1,2-Dichloroethere (Total) <0 Q00 A0 <00 <00 <5 S
(hloroform Q50 <200 Q50 @0 <S0W <S5 S
1,2-Dichloroethare <2500 @00 Q50 <00 <0 <5 <S
2-Butamxe <00 <S000 <00 <S00 <1000 <10 <0
1,1,1-Trichlarcethane <20 Q00 <200 Q00 <0 <5 <S
Carban tetrachloride <50 @00 <0 @S0 <00 <5 <5
Viryl acetate <S00  <S00 <0 <00 <0000 <0 <10
Brawdidhiloranethare <0 Q20 <O Q0 <0 S S
1,2-Dichloropropare Q00 Q0 <0 @0 <SP0 <S <S5
cis-1,3-Dichloropropere <2500 <2500 <500 <250 <5000 ) <S5
Trichlorcethere <2500 <500 <500 @500 <800 S S
Dibramchloramethare <50 <2300 <00 @500 <S0 < <$
1,1,2-Trichlorcethae <2500 @0 <50 <200 <00 <5 <S
Berzere <50 @00 <0 <200 <0 <5 10
trars-1, 3-Dichloropropere <50 <2500 @S0 <0 <000 <S5 <5
Branoform QL0 @50 <B0 <00 <S00 <5 S
4-Methyl -2-pertaroee <S00  <S00 <S000 <S000 <10000 <10 <0
2-Hexarore <000 <5000 <S000 <500 <0000 <0 <10
Tetrachloroethere <0 Q00 <50 <200 <00 <S5 <5
1,1,2,2-tetrachlcrcethare Q0 <2500 <B0 <50 <00 <S S
Toluere 150000 5000 <2500 <200 <500 18 37
hlorcbereene <B0 <200 <S50 QW <0 <S5 <5
Edylberpere 3200 J200 <00 <2500 <500 <5 <5
Styrere <00 Q2500 <S50 <200 <00 <5 ]
Xylere (Total) JIS00 @00 <50 <250 <00 486 56600
Poerol Q0 A0 A0 <100 <10 N N
bis(2-Mlorvetiyl)etter 40 <G00 <40 Q00 Q0 NA NA
2-Chlorophenol 40 A0 <100 <100 <A N M
1,3-Dichlorchereere <0 <100 A0 <100 <10 1N N
1,4-Dichlorcberzere <40 <00 <40 K0 AW NA N
Berzyl aledwol Q0 <400 <40 <10 <10 N N
1,2-Didhlorcbereere <100 <400 <40 <40 <0 NA M
2Mettylphenol <00 <100 <00 <100 <1®0 12N N
bis(2-tloroisopropyl)ether <40 <0 A0 <10 < N N
4-Yethylphenol <0 <0 Q0 <00 <1m N N
N-rd troso-di -n-propylamine <10 <100 <100 <100 <100 N N
Hexachloroethare <100 <100 <100 <100 <i00 NA M

D-10



Sampling Date:

Burial Treoch Nuober:
Nitroberzere

Isophorare

2-Ni trogherol
2,4-Dinethylphenol
Bergoic acid
bis(2-chloroethoxymethare
2,4-Dichloropherol
1,2,4-Trichlorcberezere
Neghthalere
4-chloroanilire
Hexachlordbhutadiene
4-thloro-3-methylpherol
2-¥ethylragthalere

2,4,6-Trichloropherol
2,4,5-Trichloropherol
2-thlororgrhthalere
2-Nitroanilire
Dinethylphthalate
Aceraghthylere
2,6-Dini trotoluere
3-Ni troanilire
Acenaphthere

2,4-Dind trogherpl
4-Ni tregherol
Diberzofinran
2,4-Dinitrotohuere
Diethylghthalate
4-Chlaropheryl -prenylether
Fhiorere

4-Nitroanilire
4,6-Dinitro-2-nethylghenol
N-ni trosodiphernylamine

4 bromphenyl-pherylether
Hexachlordhereere
Pertachloropherol
Fhenantirere

Anthwacere
Di-n-butylphthalate
Fluworanthere

Pyrere

Butylberzylghthalate
3,3’ -Dichlordbergidere
Bereo(a)anthracere

(hcysere
bis(2-Ettylhexyl )phthalate

T-275 T-2/9 T-286 T-285 T-288
<10 <0 A0 <10 A0
<10 <00 <G00 <100 <0
<0 <00 Q0 <40 QW
<0 Q00 <10 <400 <A

Jb S0 Sl S0 S0
<10 <00 <10 <40 <A
<0 <00 A0 <100 <10
<0 <00 <0 <00 <A
80 gl <00 <0 J2
<100 <0 A0 A0 <10
<100 <00 <0 A0 A
<0 <0 <40 <40 <10
<40 Q00 <10 <40 <1
<100 A0 40 A0 AW
<100 <00 Q0 <400 <0
S0 A0 SIS0 S0
<00 40 40 A0 QW
S0 G100 S0 S0 S0
<40 <40 <0 A0 <A
<0 <00 <0 A0 <0
<0 <00 <40 <00 <10
S0 S0 S0 S0 SO
<0 <00 <40 <40 A0
S0 S0 S S0 S0
S0 S0 S0 S0 <S5
<0 <00 <10 <100 <0
<0 <00 <10 <100 <10
<0 <0 40 40 <10
<00 <00 A0 Q00 <0
<00 <00 <10 <10 QD0
<SI6 B0 S0 Sl S0
S0 S0 <SP S0 <SI0
<10 <00 <100 <00 A0
<10 <0 <10 <100 Q00
<0 <00 A0 <100 <0
<SI0 <10 SIS0 <510
<0 Q00 <40 <00 <100
<00 <00 <0 40 <0
<40 <0 A0 <400 <0
<10 <100 <40 <0 <
<0 <00 <40 <100 <0
<100 <0 40 A0 <40
<20 <P A0 <AV <0
<00 <IN <10 A0 X0
<40 <00 <0 400 <10
<0 <0 Q0 A0 <10

FEFF R PR R F R PP R PR PR FFF PSSP FFFSSFFFFFFPFAPEFERER

R EEEEEEEEEEEEEEEEEEEEEREEEEEERE LR



Table D.3 (contimed)

Total Qrganic Carban

bsEN08catnoNa008.Ba8EEy:
N BasEBatuatsolonnbots8BlEcE,.

v BRossiooNa05088008.00880e

18

15Fb0  19Feb0 15Feb30 15Rb00 15Feb%0 24Tul90 24hil%0
T-275 T-29 T-284 T-285 T-28 T13 T-16
(peb) (b)) _ () (@b () (b _(pb
<10 <00 <10 <00 <M
<100 <100 <100 <00 <10
<100 <100 <0 <00 <40
<100 <00 Q0 <10 AW
<100 <00 <0 <00 <0
<10 <00 Q0 <100 <10
<0 <0 <10 <100 <10
<10 <10 <10 <10 <10
<S 5 <5 <S <S
<0 130 40 180 <30
<0 63 <0 <0 <0
<0 <80 <80 <80 <80
130 130 10 130 160
<0.3 <03 03 <0.3 0.3
39000 110000 120000 110000
< < < <
43 10 < <
6 5 5
<S S <5
190 140 27
0.1 0.4

s uEL6s 050880800 EanEEue
EoExlosseesa8anaboBatEEERT, . nab

E
BEEEFFFRRRRRRRRRERRFARFFRFFFPFFPPFFFFFF5FFFFFZF55%

EEEEEEEEEEEEEEEEEEEEEEEEEEEIE R EREEEEEEEEEEEE Y

g



Tsble D.3 (omt-imed)

Samplirg Date: 15Fb90  15Fb90 15Fb%0 1SREA0 1Feb®0 24Jul0 247190
Burial Trerch Nuber: T-275 T2 T-28 T8 T-28 T-13 T-16
Species/thencal Gb) . _(oh) (o) _Gub) (b)) () (b
GyL) (B Gy (gl G (Gl G
Carbon-14 8 3 8 2 4 M M
Cobalt-60 12 01 01 16 <01 M M
Cestun-137 €1 ©1 01 08 <01 ™M M
Gross Alpha 0049 0035 008 00% <O® M M
Gross Beta 00L 010 043 028 0% N M
Strontium-%0 0.0L 00 <0 006 0.09 MM
Tritium 0 X0 4D % 3 M M
Arericium-21 MMM M M M M
CGrium- 244 MM M M M M M
Plutoriune-239 MM M M M M M
Urandum-232 MMM MM M 0 M
Uranium-233 MM M M M M M
H 7.4 7 79 78 69 64 66
Electrical Cordictivity 26 Sl 50 40 373 M8 935
Dissolved Solids %0 S S0 3 30 380 60
Total Solids 460 180 160 200 M0 0N M
Suspended Solids 30 N8 UL WO D 0 M M
Hardress 18 512 3% W W6 W8 S
Alkalinity 19 42 4 B 2% % 50

D-13



Table D.4. Chemical amalyses of SBA 6 burial trench leadhates

§9999B0000005095909000980055 008000 gREsEEsEEEEs

995 99YRVVVVVVSV0SV0VVVV00VIIVVRYVYBssEsssssssss

T-275 T-279

99g90VE0VVVVNIVOZUVVVV00VNSIVVVVVYSEEE55552555%

T-284

99GIVBOOVVVVIVVIVVVVVVVOVIQVVRVVVNESsSsssssssss

T-252

99990VIVVVVUVIVVIVV0000VV0TZUVVVVVREEEEE55225855

T-285

(gb). (b)) __(gb) (@b _(b) (o)

@@@@6@666666@66@666666666@@663666mmmmmmmmmmmmm

T-288

SEEEMSAAAAAAE A AAAAA AR AR EMVAR AL EEE S SRS S L L L

T-11
(pb)

230190 247190 247090 240190 24Tul0 24Tl 2410

trans-1, 3-Dichloropropere

Bramform
1,1,2,2-tetrachlorcethane

Toluere
bis(2-thlormisopropyl)ether

4Methylherol

N-ri troso-di -n-propylanire

Hexachloroethare

bis(2-Chloroethyl yether

1,2-Dichloroethere (Total)
1,1, 1-Trichlarcethare
Carban tetrachloride
2-Mloroghearol

Viryl acetate

1,1,2-Trichlarcethae

Berpene
4-Methyl -2-pentarore

Burrizl Trerxh Nnber:
2-Hexaroe

Species/hamical ;
(hloramethare

Viryl (hloride
Carbon disulfide
1,1-Dichloroethere
1,1-Dichlorcethare
1, 3-Dichlorcberzere

1,4-Dichlordberzere

Bereyl alodol

1,2-Di

Tetrachlarcethere
Ethylberzere
Styrene

Xylere (Dotal)

Fheaol

Methylere dhloride
Acetiore
Trichlorcethere
2-Methylpherol

cis-1,3-Di

Samplirg Date:
Brammethare
thlorofom
1,2-Di
2-Butanore

1,2-Di

D-14



Table D.4 (continued)

5555885238238 885838525958538385533258852243258222

5555353558535 3558353555535353385558585935388388523%3

(o) _(pb)

£EEg85255885555352838554335249358832352228332252¢2

T-28¢ T-275 T-279

(pxb)

£ 5355855353835 3855355333828385253822388385558824352832¢5

T-252
(pb)

£ 5558552355322 80953555855533455333535555358852885

T-285

£2525335233884855832882233942253253423583835882835222¢2

T-288

£5355855255222552825285885542332582828422222288828822¢

T-11

Ni treberzere

Isophorore

24Jul90 243u190 2470 203ul90 247ul%0 26190 24Ful90

1-phenylether

bis(2-chlorvettrxy ymethare

2,4-Dichloropherol

4.,6-Dird tro-2-methylthenol

N-nitresodighenylanire
4

Pertachloropherol

Di -n-batylphthalate

Pyrere

Berzo(a) anthracere
Guysere

bis(2-Etylhexyl yphthalate

3,3 -Di

4-(Mloroghernyl -pherylether

Fluorere

Burial Trerch Naber:
2,4-Dimethylphernl
1,2,4-Trichlordbereere
4~(hloro-3-methylpherol
2-¥ethylrephthalene
2,4,6-Trichlorophercl
2,4,5- Trichlorogherol
2-Chlorocaphthalere
2-Ni troandlire

Bereoic acid
Dinethylphthalate
Scengghthylere
2,6-Dini trotoluere

3-Nitroanilire
2,4-Dinitrepherol

4-Ni tropherol
2,4-Dinitrotoluere

2-Mitropherol
Diethylghthalate
4-Nitroerilire

Sarplirg Date:

D-15



Table D.4 (contirued)

T-275 T-279

T-288 T-28 T-252 T-28%
() __(pb) __(pb) _(pb) _(pph)

T-11

()

8Ju10 243u10 24Jul0 247190 247190 24Tl 24Fd1%0

Sarplirg Date:

Burial Trerch Nnber:

()

ies,

Di—n—Octyl;h&\al.;ne
Bereo(b) fluorarthere
Bereo(k) fhuoranthere
Berzo(a)pyrere

5555585355825 55555554555552825555522852233828232222¢2
2552222328985 35382232833858382222438398883332228¢2¢2
2588522252255 58832228285282825222538823582228222
£3222555552953533358535555355852s5852gg553sss22222
5525923252253 333322528522525322252235582222222522¢2
5252282223323 938335238333583359355228322423224438355522%2

222354322323 2233322222858222522222222355252225222¢2

Total Orgaric Carbon

Indern(1,2,3-cd)pyrere
Fluoride
Nitrate

Diberz(a,h)anthiracene
Berzo(g,h, i)perylere

Acrylanide
Silver
Aluminum
Arsenic
Boron
Barium
Beryllinm
Calcium
Cadmium
Cobalt
Cheamivm
Gopper
Irm
Meraury
Potassihum
Lithium
Magresium
Molybderum
Sodivm
Nickel
lead
Antimoy
Selerium
Silion
Tin
Titarium



Table D.4 (contimed)

Mmmmmmmm&mmmmmmmmmmm

555555555858 RBSSY

T-275 T-219

PP EY PP RTLE T

T-284

(ByL) (Bl

23552 E38522FZ2R3Z28H

T-252

J@l._.m_@_é;%__@) o) _(pb)

5555558858883 08888%

T-285

By/L)

£5353252323222888288

T-288

qi|QfsEEsssEEE5E 0085583

25ul0 24Hl%0 2470 A3l 245d0 63190 24Tul0

(L) Byl

T-

Electrical Conductivity

Dissolved Solids
Total Solids

Burisl Trerch Nober:

Sarpling Date:
Species,
Carban-14
Cobalt-60
Cesium-137
Gross Algha
CGross Beta
Strothum-90
Tritium
Aerichum-241
Cucium-244
Plutonium-239
Uranium-232
Uranbum-233
s}

Susperded Solids
Hardress
Alkalinity

D-17



Table D.5. Chemical analyses of SWSA 6 burial trench leachates

Sarplirg Date: ORNovE9 OREVE) ORvB) OREI ORwE) ORVBY 06APLEY
Burial Trerch Nuber: T13 T-229 T-28 T8 T106 T-38 T-237
Species/themical : __(DEb.)__ —(ob) ._(Rb) o) _ (b (b _(pb)
hloronethare <1000 Q30 <400 <1000 <10
Brammethare <2500 <1000 Q_";O Q0 <0000 <1000 <10
Vinyl Chloride Q50 A0 Q0 @00 <000 <1000 <10
(hlorethere Q30 A0 QD QM <100 <400 <10
Methylere chloride JE3%  JBIO7  JBY  JR280 JRO0  JBI2O B7
Acetore 2800 1200 JE20 3100 12500 1200 Bl
Carbon disulfide A0 <0 <AV A0 <0 S0 J0.7
1,1-Dichloroethere A0 SN AN AX0 <0 <0 S
1,1-Dichloroethare A0 SN0 AV A0 <0 <50 S
1,2-Dichlorvethere (Total) A0 SO AV A0 <00 <0 S
(hiloroform <A <0 A0 AX0 5300 <50 S
1,2-Dichlorcethere A0 S0 AV A0 <0 <0 S
2-Butanore Q50 <400 Q0 <200 <400 <400 B9
1,1,1-Trichloroethane 4300 <0 <40 AX0 <0 <0 S
Carbn tetrachloride AW S0 A0 AX0 <00 <0 S
Viryl acetate Q50 400 Q0 Q00 <00 A00 <10
Browdichlararethare <30 <0 <AV AX0 <00 <50 S5
1,2-Dichloropropare 4300 <0 <40 A0 <S00 <S0 S
cis-1,3-Dichloropropere <30 <0 <10 A0 <0 <0 S
Trichlarcethere <A <0 A0 AN <00 <0 S
Dibramchlararethare 4300 S0 <40 AX0 <0 <50 S
1,1,2-Trichlorcethare AW S0 <AV A0 <0 <00 S
Berzere 430 <0 <40 A0 <S00 <0 7.
trans-1, 3-Dichloropropene AW S0 AV <40 <0 <0 S
Bramforn AWM S0 AP <400 <0 <0 S
4-Mpthyl -2-pentarore Q50 <00 Q0 Q00 <100 <100 <10
2-¥eserore Q0 A0 Q0 QX0 <100 <100 <10
Tetrachloroetherne A0 S0 AP A0 <0 <0 S
1,1,2,2-tetrachlarvethare A0 S0 A0 A0 <00 <0 S
Toluere 6600 90 180 18000 000 8400  E2500
(hlorcherpene 430 <0 <40 <40 <00 <50 S
Brhylberzere B[O <0 <40 AW <00 S0 10
Styrere A0 S0 40 <AX0 <0 <S50 S
Xylere (Total) 28000 2500 420 12000 21000 900  EI700
Fherol W A% A3 J6 70 J3% <l
bis(2-(hloroethyl)ether 40 <4 <43 A0 40 A0 Al
2-(hloropherol 40 4% <43 A0 A% A0 <
1,3-Dichlorcberzere 40 <4 43 A0 AP A0 Al
1,4-Dichloroberzere 40 43 43 <40 4% <40
Berzzyl aledhol 40 40 A3 40 40 4000
1,2-Dichlorcherzere 40 4% 43 40 A% 40 Al
2-Methylpherol o <43 430 03 20 Ao 4l
bis(2-Chloroisopropylyether 40 A0 <43 40 40 42000
4-Methylpherol 180 J69 <13 S0 4600 M0 <1
N-nitroso-di -n-propylamire 40 4% A3 A0 A% <4000 1
Hesachloroethare A0 4% <43 A0 4% <4200 Al

¥
)
e o]



Sarplirg Date:

4-Chloro-3-methylprerol
2dethylrgghthalere

Hesachlorocyelopentadiene
2,4,6-Trichlarogherol
2,4,5- Trichloropherol
2-Mlororephthalere
2-Nitroanilire
Dimethylphthalate
Acergpttiylere
2,6-Dinitrotoliere
3-Nitroanilire
Acergghthene
2,4-Dinitrophenol
4-Nitropherol
Dibergofiran
2,4-Dinitrotoluere
Disthylphthalate
4-(hloropheny] ~pherylether
Fhoorere

4-Nitroanilire
4,6-Dinitro-2-methylphenol
N-rii trosodipherylamine
4-braropheny] -pherylether
Hexachlordbereere
Pertachlorcpherol
Henatirere

Anthicacere
Di-n-butylghtialate
Fluoranthere

Pyrere
Butylbergyiphthalate
3,3 -Dichlorcberzidere
Bereo(a)anthracere

Grrysere
bis(2-Ethylhexyl yphthalate

8
CEERECEEECHLEEAALLOLELAACEEELALALCEEERER0LEELARE

¥
%

T-85 T-16 T-318 T-237
pb) (b)) _(pb) _(pb)
<126 <30 <120 <1
420 40 <120 <1
<20 <L <420 <1
<120 160 380 y.4)
J50 J0  <Ble <57
<20 <40 40 <ua
<20 <40 A0 <1
<20 <430 <10 <1
2200 8800 1100 A0
<1420 <10 420 <1
<120 <0 40 <1
<120 A0 <120 <11
<20 <3 <420 <1
<20 <0 <120 <1
<120 <40 40 <1
<60 <60 <6I0 <57
<20 4B 40 <1
<60 <60 <610 <57
<120 <430 <420 <1
<420 40 <420 <
420 <10 <420 <11
<620 <60 <60 <57
<20 <40 <40 <1
<60 <60 <610 <57
<60 <60 <610 <57
<420 <3 <420 <1
<120 <3 <10 <1
<420 <4 <420 <1
<10 <40 420 <11
<120 <0 420 <1
<60 <60 <610 <57
<0 BN <60 <57
<120 <30 <10 <1
<920 <130 420 <11
<20 <0 40 <1
<60 <60 <610 <57
<0 <L 420 <11
<20 <40 420 <A
<420 <10 <10 <11
<120 <43 2 <40 <1
<20 <30 <20 <1
<0 <30 <20 <11
<250 <0 <0 <3
<420 <40 <0 <1
<120 <40 <120 <11
<20 4 <40 <1



T-105
(pb)

-8

(pb)

T-288
()

Table D.5 (contined)

{pob)

T-279

T-13

(pb)

ONB? OMovBI OMovBd OMvB9 O8I OMovB9 OGApl89

Saplirg Date:
Burial Trerch Nurber:
SpeciesAhamical :

LA AARNE R EREMCERL LR AR R EEL R
mMmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

EEEELELEEE525238585388558254858535222288222¢2

£535588555533253323938528582282283822828852¢2

[

$555555525555953853582552£822222285885888

=

£553855552855228388532222253523839322222522

5555525525555 583258592225224242223522222828

Magresium
Molybderim
Sodiim
Nickel
lead
Animy
Selerium
Silicon
Tin
Titanium
Varadiim
Zirc
Bramide
(hloride
Fluoride
Nitrate
Sulfate
Total Organic Carban



Table D.5 (ontirved)

RRREEEEEEE AN ELEEY:

v
£555359385535583582¢2

T-318 T-237

5555555585883 58525¢2

T-105

3355535528388 285323

Byl Byl &L G/D

£555538853225822828888%

T-288

By

R EETEEP LR

T-279

gggsgsgsg8ss252828 5

T-13

0RoB9 ORovB? ORovEd ORvBY OMowBd ORB9 064pl89
T-85

Byl (B

Electrical Cadxctivity

Sarplirg Date:
Burial Trerch Naber:
Cabon-14
Cobalt-60
Cesium-137

Gross Algha
Gross Beta
Strortium-90
Tritiun
Arerichm-24]
Quriun-244
Plutordum-239
Uranium-232
Uranium-233

224

Dissolved Solids
Total Solids
Susperded Solids
Hardress
Alkalinity

D-21



Table D.6. Chemical analyses of SWSA 6 burial trench leadhates

Wr@mm@m mxééGMGméémcécécéucémméémémmmmmmmmmmmmmmm
Ww@wmw«mmcéécaéwééwaecééécéowwéémé666@@@&@@@@@@@@
me@@@@mwéeéecéméémé66666M66m@66M6@6mwmmmmmmmmmam
Wmm@@@mmmaééénéwéém666éédnééwwa6M6M6mmm@mmm@mmmmm
an@mm@mméécé 0§00GVV0000AVOGYOVEIBRETYIIYIIRY Y
Wmm@m@mmmcéc666@66@666666M66@@66&éoén@mm@mm@@mm@@
Wp@mm@mmméécéuGM6omééoéecnééﬁméémcgémmmmmmmmmmmmm

trans-1, 3-Dichloropropere

Bramoform
1,1,2,2-tetrachlorcethane

Toluere
bis(2-tloroisopropyl)ether

bis(2-Chlorvethyl)ether
4-Methylphenol

2-(hlorogherol
N-rii troso-di -n-propylanine

Species/(hemical
hloraethae
1,2-Dichlorcettere (Total)
(hloroform

1,2-Di
1,1,1-Trichlorcethare
Carban tetrachloride
Viryl acetate
Besachloroethare

1,1, 2-Trichlorcethare

Berzere
4-Methyl -2-pentanare

Baial Trench Nunber:
Z2-Hexarore

Viryl (hloride
(hlorvethare
Carbon disulfide

1,1-Di

1, 3-Dichloroberzere

1,4-Dichlorcberzere

Berzyl aledol

1,1-Dichlorcethare
Trichlorcethere
Tetrachlarcethere
Ethylberzere
Styrere

Zylere (Total)
Fhenol
1,2-Dichlorcberzene
2-Methylgherol

Methylere chloride

Acetore

cis-1,3-Di

2-Butarore

Saplirg Date:

1,2-Di

D-22



Tsble D.6 (oontined)

VIVADYIIEIIIIIIOTIRIITOINRITITIRRTITOIIIVIVIVIT

T-106

M@maaémmmmmmammma@«@maémaa@mmmma@m@maammmaaammm
m@mmm@mmmmmmmmmm@m@mm@@m@@mmmmm@@mmm@mmmmmm@mmm
mmm@mnmma BYVIVIVEIETIIIEIESIIIITIESIITIETITIIINTIVIT
m@ammmmmmmmmmmmm@m@mmm@m@@mmmmm@@mmm@@mmmmm 999
m@m@m@@mmm@mmmmacw@m@mem@@@mmmm@@amaéwm@mmmmm@m
g

T-180 T-318 T-39 T8

T-101

i
&
:
o
&
:
W 999909999999 99909%9990966999990G99909999999999

1

4, 6-Dind tro-2-methylpherol

N-ni trosodipherylamine
Di-n-butylphthalate

Bereo(a)antihracere

4-thlorophenyl -pharylather
4-brampheryl-pherylether
Pertachloropherol
bis(2-Edylhexylyghthalate

Fluorere

2,4,5-Trichlaropherol
2-(hlororaphthalene

2-Nitroanilire
Dimethylphthalate
Acergphtiylere

2,6-Diri trotohere

3-Nitzoanilire
2,4-Dind tropherol.

4-Nitropherol

2,4-Dirdtrotoluere

Diethylphthalate
4-Nitroanilire

2,4,6-
3,3'-Di

[2¢]
(o]

a



Senplirg, Dete:

Buarial Trerch Nouber:
SpeciesAhenmical ;
Di-n-Octylphthalate
Rareo(b)fluoranthere
Berzo(K) fluorarthere
Bereo(a)pyrere
Indero(1,2,3~cd)pyrere
Dibere(a,h)anttracere
Bereo(g,h, 1)perylere
Acrylanide

Silver

Aluminum

Arsenic

Boron

Batium

Bexyllium

Calciim

Cadmirm

Cahalt

Total Organic Carbon

pb) . __(mb) (b

<1 <2 <2
<1 <12 <2
<1 <12 <12
<11 <2 <12
<1 <2 <2
<1 <12 <12
<1 <12 <12
<1000 <1000 <1000
14 <5 12
<0 210 10
63 <0 <0
<80 160 <80
220 200 250
V4 D4 D4
59000 9000 87000
<2 < <

49 4 3

9 10 12
<10 <10 <0
<10 <10 4300
5.2 0.2 0.5
30000 1130 4000
<5000 <5000 <15000
30000 19000 16000
14000 19 1700
<0 <0 <0
0200 720 3790
<6 <6 <5
1000 <0 <00
<0 <30 <0
<0 <o <0
<0 <80 <80
67000 3300 4700
<0 <0 <0
100 170 190
<0 <20 <0
< < <
120 <8 <8
<0 <0 <0
<0 <0 <0
44400 4300 5900
63300 <0 240
<0 6690 10
234000 &0 <0
2600  52X0 1230
576000 4500 46000

esgaﬁéggggsﬁeeeeeeeﬁ

=
§9&$@EégééégA@éggggﬁgémwaéé§ééngeé%é%eeE§

sssEasasssobessbaBalils,

B0sS

%
B

25
:

(o) _(pxb)
<12 <1
<12 <1
<12 <1
<2 <ii
<12 <1
<12 <1
<2 <11

<1000 <1000
<S5 14
<0 30
<0 0
<80 <80
20 20
V4 D4
28000 130000
5 <<

28 17

<] 12
<10 <10
<0 12000
0.9 0.3
19900 9330
<5000 <1560
5800 26000
480 15000
<0 <0
3920 16000
<6 <6
<30 <0
<0 <0
<0 <0
<80 <80
1400 8600
<0 <0
50 180
<0 <0
< <
<8 <8
<0 <0
<) 8
7650 51700
180 14900
2470 100
<0 <0
13900 520
200 7200



Tsble D.6 (continued)

Samplirg Date:
SpeciesAhemical ;

06Apl89 064189 10Apl89 CAApISY Oapl8Y OGAplS9 0GAPLSY

T-112
()

Caban-14
Cobalt-60
Cesium-137
Gross Algha
Gross Peta
Strootiim-90
Trititm
Arerichm-241
Guriun-244
Plutonium-239
Uranium-232
Utraniun-233
Electrieal Caductivity
Dissolved Solids
Total Solids
Suspended Solids
Hardress

Alkalinity

By/L)
<0

<2
27
0.4

©
N

BpBEulisprppd!

T-101  T-180
b (o)
(Bgl) Byl

1 2
< <2
<Q 3.5

0.6 <04
2.5 15
0.41 1.5
150 470
M M
M N
M 'Y
M M
M Y
8 7.8
356 39
320 300
1260 380
90 4]
290 7%
21 277

D-25

T-318 T30 T8 T-I05
@) (b _(b) _(mh
@0 Gy By G
12 2 17
Q2 @ @ <
Q < 2 47
0.8 D4 <04 D&
46 27 10 71}
0.0 08 &0 0.8
1500 120 2 180
N N N N
NA N M N
NA N N M
NA M NA N
N NA NA M
79 7.6 75 69
B 3B WO TA
% 30 10 8
w0 X0 A0 1060
0 10 280 1%
28 18 % 40
%6 18 eI



Table D.7. Chemical amalyses of SSA 6 burial tyench leachates

5555585555555 55553333233538825383885842582522£882¢22

2§
~AE2238382233852259253835332838285382828485222222222
W_@
Wmm@@@@mmam@@Vé@mm@@@@M@@@@@@@@@mam@@mm@m@@m@@@mm
Wmm@m@@mm«occm&méé@écomccééo@@66%6666@@@@@@@@@@@@
EERALAREEAMARAE A ML KA EARE MRS RS AL
Wmmwmmwmmccoécéwcowcéémé6666@@cémccéoummmmammmwm@
me@@@@mmaaamma@@@@aa@maaa@@@@@@mam@mmmmmmmmmmmmm
Z ; i 1
8 g S
PN mm 31 W T AN F
| . NI N
RRIAR T RS RRE
memmmmmmmuuummzmmm SEL BT HEEEI LS L EE s g
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Table D.7 (contiued)

5555533388385 5538352288393323523859352338¢6£228522428228

T-9

2559355282322 938238222858832338422822322238253828252¢2

T-5

99999 999R9999990900990I0T99T99T9TI990II09999999
J9999999999999709099909909999990999999999999999

T-44

-1

V999899 999999998989999998900999999999999993999

T-92-2 T-92

Y9990999899999909699909609999900999099%9999999

T-85

06AplBY (5Ap1B9 OSAD18Y 10ApISY9 10ADISY 2Mar89 29Mar89
T-63

g
2§*
ok
m@mmm&mmmmmamma@am@m@maa&&mmmmma&@m@ammmm@m@mm@

4, 6-Dini tro-2-methylpherol
bis(2-Ethylhexyl)phthalate

N-ni tresodipherylamire

4- 1-therylether
Pertachloropherol
Di-n-butylphthalate

Berzo(a)anthiracere

4-(hlorophenyl-phetylether
Fluorere

2,4,6-Trichlorogherol
2,4, 5-Trichlorogherol

2~

2-Nitroanilire
Direthylphthalate
Acenaphttylere
2,6-Dirdtrotoluene
3-Nitroardlire
2,4-Dinitropherpl
4-Nitrogherol
2,4-Dinitrotoluere
Diethylphttalate
4-Nitroailire

3,3'-Di

™~
o

(=]



Table D.7 (contied)

T-85  T-92-2
(pb)

T-92-1 T-63
(ppb)

Total Organic Carban

Ba,s0BlB000.BRRRRRAR

sBHEBLoa. LoBlusna.Brornnech

010
<1500
9600
36000
<0
370 1310
<6 <6
<30 <0
<0 <0
<0 <40
<80 <80
4200 2300
<0 <0
% 98
<0 <0
<4 <4
<8 <8
<0 <0
0 <0
10500 7310
2800 <50
D 80
<50 <0
720 20400
%00 1400

B Lo e ER000EAARARAR
8é%uma§%§éa§s§ééé%éééé

8
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8

&
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T-44
{peb)

T-5
(peb)
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T-9
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cBaenobluanocaasaaga

@ggéagaﬁgggsggggagééégg
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Table D.7 (continued)

064pl89 054189 O%pl89 104p189 10AplBY 29ar89 29arB9

Sarpling Date:
Burial Trerch Nuober: T-85
SpeciesAthemical ; ()
(By/L)
Carbon-14 3
Cobalt-60 <2
Ceshm-137 7.7
Gross Alpha 0.4
Gross Beta 14
Strontim-90 33
Tritium 860
Anerichm-241 NA
Quiun-244 N
Phatonium-239 M
Uranfum-232 V2
Uranbum-233 M
o3l 7.65
Flectrical Coduetivity 260
Dissolved Solids 160
Total Solids 1300
Suspended Solids 140
Hardress 126

Allalinity

S

T-92-2 T-%-1 T6 T4 T5 19

—(pb) (b)) _(xb) _(mb) _@b) _(ph)
G/ G By Gy Gy @D
8 9 @ 9 N 10N
< < < < NA Y
2.6 < 63 44 1Y M
V4 V4 020 04 7 2
7.5 54 B 51 52 o
08 23 20 1.0 1Y M
80 90 9 90 1Y M
N M N M N M
NA M N Y 1Y M
Y M N M 1Y 1}
N 102\ N M N 2\
1Y M N M NA N
765 77 79 78 81 61
0 28 44 3L 6 8
120 18 &0 0 50 0
0 280 0 20 N M
0 200 W0 140 N M
B W6 %6 172 332 16
B ¥ 32 Mm% 2

D-29



Table D.8. Chemical amlyses of S%A 6 arial trench leachates

Wm@mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
[
W@mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
[N
Wmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
=
Wﬂmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
[N
M @mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
.
M m 2833838335333 32533 3233332323 g22828823228222382%
B
M.Mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
=

] £ f .
T PRI
TLBTRIIBRT L ERRINTRRHIE
1311 mmm,.,m,m&ml..wm }mlm%m - § mm1@m.,l,m@mmm
g m%&m SR R RN B E R LI EE LV EERS NS S
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T-110

(o)

T-69

T-60
o) _(xb)

T-57

(ob)

T-3

Table D.8 (ocontirued)
b _(pb)

T-2

T-8

(o)

2289 2MarB) 289 104pl89 104ple9 06189 OAPLSY

Burial Trerch Naber:
SpeciesAhemical :

Sarpling Date:

£222382323828883882222852382384885586855258553255838228%2
£25258232882538888382838288388552835285828834832328523882
£E58828528852838288588282845858382255352553388238382222¢2
2285382353535 28538585355353555835535585558835883582428
LS55 SS85055355895585588342555324843582388822282582
£355828835558885535535355458535855838525335358323%

£55555395588558535548853825855435543832828228¢8822858232

£, 6-Dixi tvo-2-methylphenol

N-ritrosodighersylanine
Di-n-butylphthalate

Barro(a)anthracere
Grrysere

4-thloropheryl -pherylether
4-bramghery]-phernylether
Perttachlarogherol

Byrere

Bty Dy litalate
bis(2-Bdylhexyl)phthalate

Fluorere

2,4-Dini tropherol
4-Nitropherol
2,4-Dind trotoluere
Diethylphthalate
4-Ni troand lire

p-31



Table D.8 (continied)

£EELS858258852085555828582452285385222822228322¢2

T-110

£553553533523855555385548385528558525523883222238282¢2

T-69

L2555 585555985595835553488388455828888825322¢8¢%

T-60

£52553555335253352528555533523822328282553822252522

T-57

5555555555552 53585585525325422882828£4225283822252¢%

T-3

T-2

$2252885228585853242223523352223258222242435282388285¢2

T-8

2
s
i
:
i
£
£

m 2225588588382 35288325882285252825382835352222283822¢2¢%2

Iinnzﬂ.ﬂhxztixtixdxaf
Indero(l,2,3-od)pyrere
Dibere(a,h)artiracere
Bereo(g,h, 1)perylere
Total Qrganic Carban

il

Ieraaﬂo)f]xrn:nnirana
Berzo(k) fluoranthere

Saplirg Date:
Bervo{a)pyrere
Varadium

Zirc

Bramide
(hloride
Flooride
Nitrate
Sulfate

Acrylamide
Silver
Aluninim
Arsenic
Boron
Barium
Beryllivm
Calcium
Cadniim
Cobalt
(hramiun
Copper
Iron
Meroury
Potassium
Lithium

D-32



Tsble D.8 (continued)

Sanpling Date:
Buridl Trench Naber:
Species/amical :

Cabon-14
Cobalt-60
Cesiun-137
Gross Algha
Gross Beta
Strontium-90
Tritium
Americhm-241
Qurium-204
Plutonium-239
Uranium-232
Uranium-233
Electrical Conductivity
Dissalved Solids
Total Solids
Susperdad Solids
Hardress

Alkaliity

2Mar89 2Mar9 238 104p189 108pl8Y
T8 T2 T3 157  T-60

L) (b)) _(pb) (b)) __(h)
G/h)  EL) G/ B BD
02\ 1Y 2\ N 2
N N M N N
2\ M M 1Y M
320 10 10 N D
wrn 13 4y 13 15
M N N N M
M 10 2810 60 60
N N M 1Y M
N Y 102\ N M
M M M M N
M N M Y M
M 1Y M N M
81 76 79 195 17
G0 U7 477 B0 49
660 20 30 %W W
M 280 %0 @0 50
M 2660 2080 16680 20
20 186 3B 38 32
6511 169 2% 2% W

D-33

54p189 OSADLSY
69 T-110
Lo _(pdb)
(BgL) (Bg/L)
M M

NA M

M M

25 D

n7 18
M M
850000 3000
MM

M M
MM
MM
MM
81 7.8
418 416
% 3
1080 1980
70 1660
6 Wk
¥ %



Table D.9. Chemical amalyses of SWSA 6 burial trench leachates

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
memmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
memmmmmmmmmmmmmmmmmmmmmmmwmmmmmmmmmmmmmmmmmmmmmm
Wmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
WWMMmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
WWMMmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
Wm&mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
b2

1,2-Dichloroethere (Total)

hloroform
bis(2-thloroisopropyl)ether

4-Methylpherol

N-rii troso-di -1-propylamine

Hexachloroethare

(hloroethae

thane
Carban tetrachloride

Viryl acetate

Brarodichloranethare

1,2-Di

trans-1, 3-Dichloropropene

Bramcfarm
1,1,2,2-tetrachlarcethare

Toluere

cis-1,3-Dichloropropene
bis(2-thlorvethyl)ether
2-hloropherol

Trichlorcethere
1,1, 2-Trichlorcethae

Bervene
1, 3-Dichlorcbereere

1,4-Di

1, 2-Dichlorcbereene

4-Methyl -2-pentanore
2-Methylphenol

Burial Trench Nunber:
Viryl (hloride
(hloroethare

Carbon disulfide
1,1-Dichloroethere
1,1-Dichlorcethare
1,2-Didhloroethare
Ditararoch] ararethare
2-Hexame
Tetrachlarcethere

2-Butarore

Brammethare
Methylere dnloride
Acetxe

1,1,1-
Ethylberzere
Styrere

Hylere (Total)
Pherol

Bergzyl aledhol

Senpling Dete:

D-34



Table D.9 (oontfned)

£555858355358385834582825582388885555585522323523822¢2

o

T-

5533552853853 233832885885855358553555833935358338832¢

T-453

2255588338588 883882882525¢85£83588583883842238£58382¢%

T-414

2382888252323 8832355353528552582258952328328322

T-3%

2282822888352 888455555855952455852555282835353828322

T-367

$35232538323883825258553885855328522328922323852832%

2828888228388 288238835252888528288322443383884248232

06apl89 (54p189 OGAPISY 06ADISY O6AplBY 0AAp18Y 3(0ct87
T-225 T-363

1,2,4-Trichlardberpere
2-Methylrgphthalere
2,4,6-Trichlaropherol
2,4,5-Trichlorgderol

2

4, 6-Dind tyo-2-methylphenol

N-ril trosodiphenylanire
Di-n-butylphthalate
Flioranthere

Pyrere

Bereo(a)anthracere
(cysere

4-Chlorophenyl -pherylether
4brenpbeny-phenylether
Rentachlaropherol
Byttt
bis(2-Ethylhexyl yphthalate

2,4-Dinethylphencl
Fhorere

Bereoic acid

2,4-Dichlorogherol
Dimethylghthalate
2,6-Dinitrotoluere

3-Nitroaniline
2,4-Dinityopherol.

4-Nitropberol

2-Nitropherol
2-Nitroaniline
2,4-Dinitrotoluere
Diethylphthalate

Species/Ahemical ; b o () (b)) (b)) (e (b)) _(poh)
4-Nitroanilire

Nitrdberzere

bis(2-chlorvethaxy)etheare
4-(hloro-3-rethylgharol

becil i

Saplirg Date:
Burial Trernch Nuber:

72
?

(=}



Tahle D.9 (continued)

mmwmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
Ww@mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
WWMMmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
Wmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmwmmmmmmmmmmmm
WW@Mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
WWMMmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
WWMMMMmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
T

Indero(1,2,3-cd) pyrere

Diberz(a,h)anthracene
Berro(g,h, 1)perylere

SpeciesAhemical ;

Di-n-Octylphthalate

Burial Trerch Naber:
Pereo(b) fluorarthere
Bereo(k) fluorarthers
Berzo(a)pyrere

Sarplirg Date:

ol
™
[}

(&)



Table D.9 (coantimed)

Sal?lirg Date:

Burial Trerch Naober:

SpeciesAhanical ;

Oerpl39 (B4p189 064189 06Ap189 06Apl89 064189 300ct87

T-225 T-363

(o)

T-367  T-395
(b)) _ (oh)

Cadboon-14
Cobalt-60
Cesdun-137
Gross Algha
Gross Beta
Strontiun-30
Tritium
Arericim-241
Qurium-244
Pluconinm-239
Uranium-232
Tranium-233

Flectrical Conductivity

Dissolved Solids
Total Solids
Susperd Solids
Hardress

Allalindty

®/L L) gD (Bl

seBErevsssesBrvanss

ZEEZE O ERERE
EERRFRIBRWERE

~J
o]
[e=]
™~

REERR:
BEEButrrs55820wsER
sEdRs:

s
&
3

D-37

T-414

azzgggamwagagé

%%@@a%%%%%ggmgaggg
xg§§s§$§§§5;§§§égaagg

EELE

&

&
3

T-453

88

T-2



Tahle D.10. Chenical amalyses of SHEA 6 bturial trench leachates

Sapling Date: 220ct87 (RoB7 270ct87 A0ct87
Burial Trerch Naber: T-3 T-4 T-5 T-6

Seclesfhamical:  _(xb)  _(pb) _(b) _(ub)
thloraethae M MNA N J %N
Bramnethare N NA Y M
Viryl hloride 2N N N N
hlomethare N M N M
Mettylere dhloride N N N NA
Acetore N NA N N
Carbon disulfide N NA N NA
1,1-Dichloroethere N M N N
1,1-Dichloroethare M N N NA
1,2-Dichlorcethere (Total) M N M N
(hloroform 1N N N JO:N
1,2-Dichlorcethare N N M N
2-Batarore JL:N M M NA
1,1,1-Trichloroethare N A M M
Carbon tetradhloride M NA NA NA
Viryl acetate M M N MNA
Bramdichl orarethare NA M M N
1, 2-Dichloropropane M NA N NA
cis-1,3-Dichloropropere N N JU5N NA
Trichlorcethere N V2N M Y
Dibramchlorarethare M N M N
1,1, 2-Trichlorcethane NA M N NA
Berzere N N Na NA
trans-1, 3-Dichloropropene N N N NA
Branoform 2N N N NA
4-Methyl -2-pentarore N NA N N
2-Hevanore M NA M UGN
Tetrachlorcethere M NA N NA
1,1,2,2-tetxachloroethare N NA N NA
Tolvere N N NA N
(hlorchergere M N M MA
Bttylberzere N M M M
Styrere M NA N MA
Fylere (Total) NA NA N MA
Fhaol M N NA NA
bis(2-thloroethyl )ether N NA N N
2-(hlorogherol N N N M
1, 3-Dichlorchereere NA 5 N M
1,4-Dichlorcherpere NA NA M N
Rereyl aledhol M NA M M
1,2-Dichlorcbergere Na NA M VN
2-Methylpherol N NA N NA
bis(2-(hloroisopropyl)ether N Na N NA
4-Methylpherol N N M U
N-nitroso-di -n-propylamire N N N MA
Hexachloroethare 7N Y 12N N

¥
(Vo)
o]



Table D.10 (cont-inued)

Sanpling Date: 2X0ct8] ORoB7 270ct87  ActB7
Burial Trerch Nuber: T-3 T-4 T-5 T-6
Species/Mhemical: (o) (b _(pb) _ (o)
Ni trdberzere N

Isophorore

2-Nitropherol
2,4-Dinethylpherol
Berwoic acid
bis(2-chloroethoxy)methare
2,4-Dichloroghenol

2,6-Dird trotoluere
3-Nitreanilire

Acenaphthere
2,4-Dinitrogherol
4-Nitropherol
Diberzafiuran

2,4-Dini trotoluere
Diettylghthalate
4-Chlorophenyl -pherylather
Fluorere

4-Nitroanilire

4,6-Dindi tro-2-methylgherol
N-ri trosodipherylamire
4-brampternyl-phenylether
Hexachlordberzere
Pertachloropherpl
Preranthrere

Anthracere
Di-n-butylphthalate
Fluoranthere

Pyrere
Butylbereylphthalate
3,3’ -Dichlardberzidere
Berzo(a)antiracere

C(cysere
bis(2-Ethylhexyl)phthalate

FEPFPPPEEP PP PP PPPRPPFPFFPRPF P PP PFFFEFFFFFFEEFER
B EE PSP PR FF R PR R FP P FF P F PSS FFFFEFFEERES

FEPPRFFFPEEFFPPFPPRFFEBP PP FPPRFRFrAPPFEBERFRFFEF
FERF PR R R PR R PR P PR PP P PR PP F PP FFFFBFFPFPPFFFRFERR

¥
(¥4
O



Table D.10 (oontinued)

2323532522833 3883825255558255559355555382285233825582382

T-6

5352835838882 28282838588538385585£555558385858222252¢2 m

T-5

T4
_KH.i_)l__(Ei_))._(@)_@gb)

£53585883823388283388355822382528255525483523225388328283¢2

2538385323822 2822822885285£22225558285828523835228225828¢8

T-3

2Kctf] o7 270ct87  300ct87

Indero(1,2,3-cd)pyrere

Dibere.(a,h)anthracere

Berwo(g,h, 1)perylere

Bereo(a)pyrere
Total Organic Carbon

Sanplirg Date:

Burial Trerch Nonber:
Magresium
Molybderum
Sodium
Mickel
lead
Antimony
Selenium
Silicon
Tin
Titarium
Vanadium
Zinc
Brarnide
(hloride
Fhoride
Nitrate

Species/Ahamical :

Di-n-Octylphthalate
Bereo(b) fluorarthere

Berzo(k) fluorathere



Table D.10 (omtinued)

Sarpling Date: 2ct87 ONovB7 270ct87 A0ctS7
Rurial Trerch Nuber: T3 T4 TS T-6
SpeciesAhamical ; Spb) (o) _(pb) _ (pb)
@Gn) G G/ Gy
Carbon-14 N NA M NA
Cobalt-60 M N M N
Cestum-137 M N M N
Gross Alpha D 50 317 D
Gross Beta 1717 ¥%67% T 48
Strontium-90 'Y N B N
Tritium M NA M N
Arericium 241 N M M M
Qurium-244 M M M M
Plutorium-239 M MM N
Uranium-232 M N N M
Urariun-233 N N N M
ool 72 64 67 61
Electrical Cardxctivity 760 100 510 70
Dissolved Solids 4 W W0 LD
Total Solids N N M N
Suspended Solids N M N M
Hardress %2 168 18 28
Allalinity 166 46 8 158

Beplanstion of Data Qualifiers (prefixes):

< This qualifier Indicates that the carpound was amalyzed for but rot detected. Tre
saiple lower quantitation limit is listed. Data values of this type were not used in
carputing averages ar frequerncies of ocawrerce.

J  Irdicates that the quantitative valie is estimated. Usually this qualifier is used
before a value vwhich is below the lower quantitation limit (i.e., the carpourd was
detected).  Data vahes of this type were used in camputing aversges and frequercies
of ccomrerce.

B  This qualifier appears for a conpoud which was detected in both the saple ad its
asscciated blark. Data values of this type were used in computing aversges and
freqencies of positive findirgs.

E This qualifier indicates that the reported cacentyation of the carpaund exceeded the
uper calibration 1imit of the method and was estimated by extrapolation. Data values
of this type were used in camputing averages and frequercies of ccourrerce.

N Not amlyzed.
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