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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. 
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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 M l l e r  et ai. 
1989). In FY 1990, responsibility for these monitoring activities was assumed by staff of the 
Environmental Sciences Division (ESD) as part of the Active Sites Environmental Monitoring 
Program (Ashwood et al. 1990). Results of the ICM environmental monitoring program are pre- 
sented in Sect. 2.1. 

In addition to the ICM environmental monitoring program, staff members of ESD installed 
drivepoint wells in trenches within the capped areas prior to cap construction (see Sect. 3.0). 
Water levels in these intratrench wells were monitored manually before, during, and after cap con- 
struction, and results are presented in Sect. 2.2. One round of samples was taken from the intra- 
trench wells to assess the potential risk to personnel involved in monitoring water levels and to 
supplement the limited existing data on quality of trench leachate in SWSA 6 (see Sect. 4.0). 
As part of the ICM monitoring program, Miller et al. (1989) collected 41 water samples and 64 
sediment samples from surface drainages in SWSA 6. Elevated concentrations of 3H (above the 
proposed Safe Drinking Water Act Primary Standard of 740 Bq/L) were found in water samples 
from all areas of the surface streams. Radioactive strontium concentrations in water ranged from 
below detection to 12 Bq/L. No elevated levels (above detection limits) of other fission-product 
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radionuclides were measured in any water samples, and low gross alpha values (<1 BqL) suggest 
that transuranics were not present in the water above detection limits. Sediments contained from 
20 to 390 Bq/kg of unspecified gross alpha activity, up to 5300 Bqkg of 90Sr, up to 940 Bqkg of 
6oCo, and up to 21,000 Bq/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 arid 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 nieasure- 
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 XCM 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 



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.l, 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 
elevations that appear to be at the bottom of the well actually represent times at which there was no 
water in the well (Table A.1, Appendix A). Although there were dry measurements prior to cap 
construction, these were interspersed with measurements showing some water in the well. Further 
monitoring of well 318 coupled with review of the pre-1988 water-level history is needed in order 
to confirm that the apparent drying of this well is the result of cap construction not just fluctuations 
within the aquifer under SWSA 6. 
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Wells 640, 647, 368, and 347 lie within cap areas 1, 2, 3, and 5, respectively (Fig. 1). With 
the exception of well 347, each of these wells is deeper than 10 m, and they monitor the shallow 
groundwater aquifer below the burial trenches. Well 347 also monitors the shallow aquifer, which 
is closer to the surface in the area below cap 5. 

Wells 640, 647, and 368 show relatively small fluctuations (12 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 consmiction (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 s tom 
flow-at least to the trenches (e.g., T69 and T397) within its zone of effect. 
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2.2 .3  Cap Area 5 (0.38 ha) 

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

During the precap period, all trenches were subject to shallow storm flow infiltration from 
precipitation that falls on or upslope of the cap area. Topographically higher trenches may act to 
reduce the amount of upslope storm flow that reaches lower trenches. After installation of the cap, 
the only storm flow that can reach any covered trenches is that originating upgradient of the cap. 
In cap area 5,  it appears that trench 92 may act to reduce upslope storm flow sufficiently to dry out 
trench 110. However, this effect is not seen on other trenches because sufficient storm flow 
reaches them from 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 Ey 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 fiom this area 

The two trenches that have not completely dried out illustrate an important point. Peak 
monthly elevations of White Oak Lake @. 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 
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140-lb 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 (blowdft) 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 (ie., 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 T A M  (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 
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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 (Le., 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 T A M  
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. 5 l), 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 
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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 l-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 SW846-7479MY SW846-7610, and S W846-7770, respectively). A second 
l-L aliquot, also stabilized with Ultrex nitric acid, was submitted for radiochemical analyses 
including gross alpha and beta, tritium, 14C, 9oSr, and gamma spectroscopy for quantitation of 
137Cs and 6oCo (EPA Methods 900.0, 906.0, 905.0, and 901.1, respectively). A l-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-rnL 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 maximurn 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, i t  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 cornpounds 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 
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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 (Le., 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 BqL, 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. 
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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 

13,559.7 170,000 Ethvlbenzene m b  
Tolhene 
Xylene (Total) 
Acetone PPb 
Naphthalene PPb 
4-Methylphenol PPb 
Acrylamide PPb 
Methylene chloride PPb 
Benzoic acid PPb 
Phenol PPb 
Carbon disulfide PPb 
Chloroform PPb 
2-Methylnaphthalene PPb 
Nitrobenzene PPb 
2,4-Dime thy lphenol PPb 
Benzene PPb 
2-Methylphenol PPb 
2-Butanone PPb 
Trichloroethene PPb 
Styrene PPb 
Diethylphthalate PPb 
Di-n-butylphthalate PPb 
4-Methyl-2-pentanone PPb 
1 ,2-Dichloroethane PPb 
Hexachlorobutadiene PPb 

2-Chloronaphthalene PPb 
2,4,5-Trichlorophenol pp b 

trans- 1,3-Dichloropropene ppb 
L A  

2-Nitroaniline 
Tetrachloroethene 
Dimethylphthalate 
1,1,1-Trichloroethane 
Acenaphth ylene 
1,1,2-Trichloroethane 
2,6-Dinitrotoluene 
cis- 1,3-Dichloropropene 
3-Nitroaniline 
bis(2-Chloroethy1)ether 
Acenaphthene 
1,3-Dichlorobenzene 
2,4-Dinitrophenol 
Benzyl alcohol 
4-Nitrophenol 
172-Dichloropropane 
Dibenzofuran 
1,l-Dichloroethane 

PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 

15 
35 
32 
37 
20 
14 
4 
30 
10 
11 
3 
11 
2 
1 
8 
12 
7 
5 
5 
1 
1 
5 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

42 
42 
42 
42 
33 
33 
22 
42 
33 
33 
42 
42 
33 
33 
33 
42 
33 
42 
42 
42 
33 
33 
42 
42 
33 
33 
33 
42 
33 
42 
33 
42 
33 
42 
33 
42 
33 
33 
33 
33 
33 
33 
33 
42 
33 
42 

10 

10,881.5 150;OOO 
10107 1.5 
3,750.2 
1,719.9 
1,173.6 
1,745 

320.8 
460.1 
323.5 
297.1 
58.9 

222 
410 
136.8 
38 
55.7 
30.5 
13 
23 
12 
2.4 
3 
3 

<lo 
<so 
<lo 

<5 
4 0  
<5 

<IO 
<5 

<lo 
<5 

<lo 
<5 

<50 
<10 
<10 
<lo 
<50 
<10 
<50 
<5 

<10 
<5 

77;OOO 
50,000 

8,800 
4,600 
3,800 
2,900 
2,400 
1,800 

890 
560 
420 
410 
380 
240 
200 
95 
36 
23 
12 
5 
3 
3 

41 
2 
1 
1 

18 
16 
90 
3 
4 
2 
0.6 
0.6 

24 
410 

17 
0.6 

15 
0.5 
4 

23 
12 
1 
3 
3 

0.36 
0.83 
0.76 
0.88 
0.6 1 
0.42 
0.18 
0.7 1 
0.3 
0.33 
0.07 
0.26 
0.06 
0.03 
0.24 
0.29 
0.2 1 
0.12 
0.12 
0.02 
0.03 
0.15 
0.02 
0.02 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



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

Number of Number Concentration 
positive of Average Maximum Minimum Frequency 

Compound Units findings samples value value value of positives 

2,4Dinitro toluene PPb 
Hexachloroethane PPb 

Isophorone PPb 

Chloromethane PPb 
Fluorene PPb 

4Nitroaniline PPb 

4-chloroaniline PPb 

Bromodichloromethane ppb 

4-Chlorophenyl-phenyletherppb 

bis(2-ch1oroethoxy)methane ppb 

1,2,4--Trichlorobenzene ppb 
4,6-Dinitro-2-methylphenol ppb 

N-nitrosodiphenylamine ppb 
4-Chloro-3-methylphenol ppb 
4-bromophenyl-phen ylether ppb 
Hexachlorocyclopentadiene ppb 
Hexachlorobenzene PPb 
Bromofonn PPb 
Pentachlorophenol PPb 

Phenanthrene PPb 

Anthracene PPb 
2-Chlorophenol PPb 
Vinyl acetate PPb 
1,2-Diehlorobenzene PPb 
Fluoranthene PPb 

Pyrene PPb 
2-Nitrophenol PPb 
Butylbenzylphthalate PPb 
2,4-Dichlorop hen01 PPb 

Carbon tetrachloride PPb 
Benzo(a)anthracene PPb 

Chrysene PPb 
Chlorobenzene PPb 

1,4Dichlorobenzene PPb 
Di-n-Octylphthalate PPb 
1,l-Dichloroethene PPb 
Benzo(b)fluoranthene PPb 
Vinyl Chloride PPb 
Benzo(k)fluoranthene PPb 
2-Hexanone PPb 

1,1,2,2-tetrachloroethae ppb 

Dibromochlorome t hane pp b 

N-nitroso-di-n-prop ylamine ppb 

3,3'-Dichlorobenzidene ppb 

2,4,6-Trichlorophenol ppb 

bis(2-Ethylhexy1)phthalate ppb 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

33 < lo  
33 <lo 
42 <5 
33 <10 
33 <10 
42 <10 
33 <10 
33 <10 
33 <50 
33 <lo 
33 <50 
33 <lo 
33 <lo 
33 <10 
33 <lo  
33 <10 
33 c10 
42 <5 
33 c50 
42 <5 
33 < lo  
42 €5 
33 < lo  
33 <10 
42 <lo  
33 <lo 
33 <lo 
33 e10 
33 <lo 
33 <lo 
33 < lo  
33 < lo  
33 <20 
42 <5 
33 <10 
33 < lo  
33 <10 
42 <5 
33 <lo  
33 <lo  
33 <10 
42 <5 
33 <10 
42 <lo  
33 <10 
42 <lo  

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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)p yrene PPb 
bis(2-Ch1oroisopropyl)ether ppb 
Indeno( 1,2,3-cd)pyrene 
Bromomethane 
Chloroethane 
lY2-Dichloroethene (total) 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 
Phosphorus 
Calcium 
Potassium 
Silicon 
Sodium 
Magnesium 
Iron 
Manganese 
Mercury 
Nickel 
Zinc 
Barium 
Aluminum 
Cadmium 
Strontium 
Boron 
Antimony 
Arsenic 
Selenium 
Cobalt 
Chromium 
Copper 
Silver 
Tin 
Titanium 
Vanadium 
Lithium 
Molybdenum 
Lead 
Beryllium 
Zirconium 
Total organic carbon 
Phosphate 
Fluoride 
Sulfate 
Chloride 
Nitrate 
Bromide 

PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 
PPb 

0 
0 
0 
0 
0 
0 
0 
0 
2 
30 
28 
30 
26 
30 
23 
30 
19 
2 
15 
30 
14 
2 
30 
1 
4 
8 
2 
23 
28 
7 
16 
0 
0 
0 
0 
0 
0 
0 
0 
30 
6 
25 
30 
30 
28 
8 

33 <10 0 
33 <10 0 
33 <lo 0 
42 <lo 0 
42 <lo 0 
42 <5 0 
33 <10 0 
33 <10 0 
30 93,500 140,000 47,000 0.07 
30 72,066.7 140,000 20,000 1 
30 8,504.6 110,000 530 0.93 
30 5,629.3 67,000 410 1 
30 9,508.8 50,200 1,040 0.87 
30 17,500 40,000 4,500 1 
30 8,929.9 40,000 10 0.77 
30 6,741.1 36,000 11 1 
30 112.5 2,120 0.1 0.63 
30 645 1,100 190 0.07 
30 148.9 560 8 0.5 
30 228.4 550 61 1 
30 292.9 510 130 0.47 
30 147.5 290 5 0.07 
30 126.2 210 41 1 
30 160 160 160 0.03 
30 70.5 100 51 0.13 
30 67.9 87 54 0.27 
30 70 81 59 0.07 
30 22.9 49 4 0.77 
30 11.8 43 3 0.93 
30 22.4 29 13 0.23 
30 9.9 15 5 0.53 
30 <50 0 
30 <20 0 
30 <4 0 
30 <15,000 0 
30 <40 0 
30 <30 0 
30 <0.4 0 
30 <20 0 
30 82,150 615,000 1,400 1 
30 60,111.7 294,000 60 0.2 
30 6,861.2 63,300 140 0.83 
30 12,447.7 61,900 280 1 
30 12,063.3 51,700 1,150 1 
30 902.1 6,690 60 0.93 
30 96.3 170 60 0.27 
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Table 1 (continued). Summary of chemical analyses of SWSA 6 burial 
trench leachate samples 

Number of Number Concentration 
positive of Average Maximum Minimum Frequency 

Compound Units findings samples value value value ofpositives 

Tritium 
Gross Beta 
Gross Alpha 
Uranium-233 
Strontium-90 
Uranium-232 
Carbon- 14 
Cesium- 137 

Americium-241 
Plutonium-239 
Curium-244 
PH 
Electrical conductivity 
Dissolved solids 
Total solids 
Suspended solids 
Hardness 

Cobalt-60 

Alkajinity 

BqL 41 
Bq/L 44 
BqL 29 
BqL 1 
S q L  24 
BqL 1 
BqL 20 
Bq/L 14 
BqL 6 
BqL 1 
BqL 1 
BqL 0 

dS/m 58 
m a  59 
mgn, 34 
mgL 34 
mgL 58 
mgL 58 

-log(H+) 58 

42 
46 
46 
1 

24 
1 

24 
24 
24 
1 
1 
1 

58 
58 
59 
34 
34 
58 
58 

22,283.1 850,000 32 
8,450.7 346,736 0.01 

282.5 4,500 0.029 
3,700 3,700 3,700 

30.4 660 0.01 
58 58 58 
10.5 38 1 
7.9 36 0.2 
0.8 1.6 0.1 
1.1 1.1 1.1 
0.8 0.8 0.8 

7.3 8.55 5.5 
<o. 1 

787.7 8,580 55 
521.9 6,360 21) 

3,702.4 26,020 100 
3,252 25,820 <1 

347 5,220 16 
461.1 6,511 21 

0.98 
0.96 
0.63 
1 
1 
1 
0.83 
0.58 
0.25 
1 
1 
0 
1 
1 
1 
1 
1 
1 
1 

Table 2. 
leachate samplesa 

Water solubilities of organic compounds in SWSA 6 burial trench 

Compound CAS No. 

Water 
solubility 

(PPb) 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroe thane 
Methylene chloride 
Acetone 
Miscible Carbon disulfide 
1 , 1-Dichloroethene 
1 , 1-Dichloroethane 
1 ,ZDichloroethene (total) 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
l , l ,  1 -Trichloroethane 
Carbon tetrachloride 

74-87-3 
74-83-9 
75-01-4 
75-00-3 
75-09-2 
67-64- 1 
75- 15-0 
75-35-4 
75-34-3 
540-59-0 
67-66-3 
107-06-2 
78-93-3 
7 1-55-6 
56-23-5 

not found 
900,000 

1,100 
5,740,000 

20,000,000 
miscible 

2,300,000 
2,640,000 
5,500,000 

800,000 
9,300,000 
8,690,000 

3 5 0,000,000 
4,400,000 
1 , 160,OOO 
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Table 2 (continued) 
burial trench leachate samplesa 

Water solubilities of organic compounds in SWSA 6 

Compound CAS No. 

Water 
solubility 

(PPb) 

Vinyl acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis- 1,3-Dichloropropene 
Trichloroethene 
Dibromochloromet hane 
1,1,2-Trichloroethane 
Benzene 
trans- 1,3-Dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-tetrachloroethme 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylene (Total) 
Phenol 
bis(2-Chloroethy1)ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
bis(2-Chloroisopropy1)ether 
4-Methylphenol 
N-nitroso-di-n-prop ylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic acid 
bis(2-ch1oroethoxy)methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachloroc yclopentadiene 

108-05-4 
75-27-4 
78-87-5 

10061-01-5 
79-01-6 
124-48- 1 
79-00-5 
7 1-43-2 

1006 1-02-06 
75-25-2 
108-10-1 
59 1-78-6 
127-18-4 
79-34-5 
108-88-3 
108-90-7 
100-4 1-4 
100-42-5 

1330-20-7 
108-95-2 
11 1-44-4 
95-57-8 
541-73- 1 
106-46-7 
1OO-5 1-6 
95-50- 1 
95-48-7 
108-60-1 
106-44-5 
62 1-64-7 
67-72- 1 
98-95-3 
78-59- 1 
88-75-5 
105-67-9 
65-85-0 
1 1 1-9 1- 1 
120- 8 3-2 
120-82- 1 
9 1-20-3 
106-47-8 
87-68-3 
59-50-7 
91-57-6 
77-47-4 

14 

25,000,000 
not found 

2,700,000 
2,700,000 
1,100,000 
not found 

4,500,000 
1,780,000 
2,800,000 
3,190,000 

17,000,000 
35,000,000 

150,000 
2,900,000 

5 15,000 
500,000 
152,000 
300,000 
198,000 

82,000,000 
10,200,000 
28,500,000 

123,000 
79,000 

35,000,000 
100,000 

3 1,000,000 
1,700,000 

24,000,000 
not found 

50,000 
1,900,000 

12,000,000 
2,100,000 
>500,000 
2,900,000 
not found 

4,600,000 
19,000 
34,000 

340,000 
2,000 

3,846,000 
12 

not found 



Table 2 (cont.). 
trench leachate samplesa 

Water solubilities of organic compounds in SWSA 6 burial 

Compound 

2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2- Chloronap hthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenap hth y lene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofman 
2 ,.l-Dinitrotoluene 
Dieth ylp hthalate 
4-Chlor0p henyl-phenylether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-nitrosodiphen ylamine 
4 -bmmop henyl-phen ylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n- butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3'-Dichlorobenzidene 
Benzo( a)anthracene 
Chrysene 
bis(2-Ethylhexy1)phthalate 
Di-n-Octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo( a)p yrene 
Indeno( 1,2,3-cd)pyrene 
Dibenz(qh)anthracene 
Benzo(g,h,i)perylene 

CAS No. 

88-06-2 
95-95-4 
91-58-7 
88-74-4 
131-11-3 
208-96-8 
606-20-2 
99-09-2 
83-32-9 
5 1-28-5 
100-02-7 
1 32- 64-9 
121-14-2 
84-66-2 

7005-72-3 
86-7 3 -7 
100-01-6 
534-52- 1 
86-30-6 
101-55-3 
1 18-74- 1 
87-86-5 
85-01-8 
120- 12-7 
84-74-2 

206-44-0 
129-00-0 
85-68-7 
9 1-94- 1 
56-55-3 

218-01-9 
117-81-7 
117-84-0 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 

Water 
solubility 
(PPW 

800,000 
1 , 190,000 
not found 

890,000 
5,000,000 

3,930 
not found 

890,000 
not found 

5,600,000 
16,000,000 

not found 
270,000 
210,000 

not found 
1,900 

8 00,000 
> 100,000 
not found 
not found 

110 
14,000 

816 
1,290 

400,000 
265 
160 

2,900 
3,990 

44 
6 

285 
285 

not found 
not found 

3 
not found 
not found 

0.26 

8 Data from Verschueren (1983). 

15 



5. CONCLUSIONS 
The evaluations of water-level changes in this rcport 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 3 18. 

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 (ie., 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 S WSA 6 leachates. This new data 
on leachate chemical quality should aid in determining source terrn characteristics for performance 
modeling of SWSA 6. 
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ORNL-DWG 9 1-9038 

LEGEND 

Fig. 1. Solid Waste Storage Area 6 showing interim corrective 
measures capped areas, French drain, monitoring wells outside 

burial trenches, and major low-level waste disposal areas. 
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Fig. 2. Hydrograph and associated hyetograph for ICM monitoring well 276. 
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Fig. 21. Burial trench and well locations within cap area 2. 
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Fig. 34. Burial trench and well locations within cap area 6. 

52 



238.00 

236.00 

wl 
w Water-Level 234.00 

Elevation (msl) 
(m) 

232.00 

230.00 

228.00 

Caps Corn 

0 
0 

0 
0 

0 0  

Bottom of Well 

u 

eted 

Land Surface .............................................................................. 

0 

08-07-88 11-15-88 82-23-89 06-03-89 09-11-89 12-20-89 03-30-90 07-08-90 10-16-90 

Fig. 35. Hydrograph and associated hyetograph for cap area 6 well TlOl 



“
F
 

8
 

06 
m

 
c.1 

0
 
9
 

3
 

c-4 

0
 

3 m
 

c-4 

54 



F
 

E
 

0
 

0
 

0
 

0
 

0
 0
 

0
 

0
 0
 

V
 

0
 

0
 0

 

0
 

a 
0
 

I I 
I 1 

I I 

8
 

z Od 
8
 

8
 

5 
z 

c.l 

w
 

8
 
0
 

m
 

c.l 

55 



0
 

0
 0
 

8
 

4
 

m
 

m
 

0
 

8 m
 

m
 

56 



OWL-DWG 91-9076 

Fig. 39. Burial trench and well locations within cap area 8, 

57 



58 



a 

6 cl 

e -0
 

B 

M 

W
 M
 

M W M 

I f 

I 
I

I
 

1 
I I 

I I 
I 

I I 
1 1 

t I 

59 



8
 

w
 

m
 

0
1
 

8
 

v; 
m

 
N

 

0
 

2 m
 

0
1
 

0
 

0
 
9
 

3
 

m
 

m
 

0
1
 

N
 

z 

0
 

0
 

0
 

60 



t 234.00 

0 0 
n 

ORNL-DWG 91-9080 Daily Precipitation F 1 

233.00 t 

0 

232.00 
Water-Level 

Elevation (msl) 

(m) 23 1 .OO 

i 230.00 - 
0 

229.00 -c 0 

eted 
........................................ Land Surface ......................... 

227.00 1 I I L I I I i 
I I I 

08-07-88 11-15-88 02-23-89 06-03-89 09-11-89 12-20-89 03-30-90 07-08-90 10-16-90 

Fig. 43. Hydrograph and associated hyetograph for cap area 8 well T180. 



Q 0
 

0
 

0
 

I 
I 

I 
1 

I 
I 

I
'

 
I 

I 1 
1 

I 
0

 
0

 

Tr m
 

p
1

 

9
 

2 m
 

N
 

62 

t--- 



F 

0
 

63 



0
 

0
 C 

64 



65 



66 



ORNL-DWG 91-9086 

50  

40 

30 

20 

10 

0 

I . + In Burial 
b Trenches 

In Soil 
Formation 

/ 

/ 

/ 

0 3 6 9 12 16 

Depth (ft) 

Fig. 49. Average penetration resistance of SWSA 6 burial trenches 
comDared with the surrounding soil formation. 

67 



-4
---- 
,
 ,
 4
\ 

0
 
0
 

m 
0
 
0
 

t
 

c3 

0
 

0
 

I I I I 

.I 

4
\ \

 \4
 

\ %
 

Y 
\
 4

 \ \ 9
 

I 

b
 

Y
 

0
 

v
) 

68 



2.00 

I .80 

1.60 

1.40 

1.20 

1 .oo 
0.80 

0.60 

0.40 

0.2 0 

0.00 

Depth (ft) 

. 
- 

- 

- 

- 

- 

. 

D L 

I I I I I I I 1 I I I I 1 , 

Fig. 51. Ratio of penetration resistance of SWSA 6 burial trenches to surrounding soil 
formation as a function of depth. 





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 
No. 

Date 
measured 

Dcpth to 
water (m) 

Water-level 
elevation (m) 

276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
27 6 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
276 
318 
318 

10-04-8 8 
10-24-88 

11-07-88 
11-14-88 
11-21-88 
11 -28-88 

11 -01 -88 

12-06-88 
12-12-88 
12-20-88 
12-27-88 
01-02-89 

01-17-89 
01-1 1-89 

01-27-89 
01-31 -89 
02-10-89 
02-17-89 
02-24 -8 9 
03-03 -89 
03- 15-89 

03-28 -89 
04 -07 -8 9 
04 - 14-8 9 
04-22-89 
05-04-89 
05 - 12-89 
05 - 17 -89 
05-26-89 

03 -22-89 

06-01 -89 
06-09-89 
06-16-89 
06 -23 - 89 
06-28-89 
07-07-89 
07 -14-89 
07-21-89 
07-28-89 
08-04-89 
08-11-89 
08-1 8-89 
08-30-89 
09-07-89 
09- 18-89 
09 -27-89 
01-15-90 
02-15-90 
03-14-90 
04-23-90 
05-21-90 
06-26-90 
07-25 -90 
08-23-90 
09-25-90 
10-04 -8 8 
10-24-8 8 

0.99 
1.15 
1.06 
0.52 
0.57 
0.25 
0.22 
0.61 
0.52 
0.34 
0.34 
0.20 
0.19 
0.27 
0.55 
0.34 
0.36 
0.08 
0.34 
0.33 
0.53 
0.23 
0.41 
0.28 
0.33 
0.66 
0.74 
0.44 
0.56 
0.61 
0.66 
0.15 
0.08 
0.23 
0.5 6 
0.16 
0.69 
0.38 
0.80 
0.80 
0.63 
0.55 
0.38 
0.36 
0.30 
0.40 
0.45 
0.42 
0.43 
0.61 
0.61 
0.90 
0.61 
0.14 
0.96 
1)rY 
Dry 

230.51 
230.35 
230.45 
230.98 
230.94 
23 1.25 
23 1.29 
230.89 
230.98 
231.16 
231.16 
23 1.30 
231.31 
231.23 
230.96 
231.16 
231.15 
23 1.43 
231.16 
231.17 
230.97 
23 1.27 
23 1.09 
23 1.22 
231.17 
230.84 
230.77 
23 1.06 
230.95 
230.89 
230.84 
23 1.35 
23 1.43 
23 1.27 
230.95 
23 1.34 
230.82 
231.12 
230.70 
230.71 
230.87 
230.96 
231.12 
231.15 
23 1.20 
231.11 
23 1.05 
23 1.08 
23 1.08 
230.89 
230.89 
230.60 
230.89 
230.77 
230.54 
239.16 
239.16 
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Table A.1 (continued) 

Well Date Depth to Water-level 
No. measured water (m) elevation (m) 

318 
318 
318 
318 
318 
318 
318 
3 18 
318 
318 
318 
318 
318 
318 
318 
318 
318 
318 
318 
318 
318 
318 
318 
318 
318 
318 
318 
318 
318 
3 18 
318 
318 
318 
318 
318 
318 
318 
318 
318 
318 
318 
318 
3 18 
318 
3 18 
3 18 
3 18 
318 
318 
318 
318 
318 
318 
345 
345 
3 45 
345 
345 

11-01-88 

11-14-88 

11-28-88 
12-06 -8 8 

1 1-07-88 

11 -21 -88 

12-12-88 
12-20-88 
12-27-8 8 
01-02-89 
01-11-89 
01-17-89 
01-27-89 
01 -31-89 
02-10-89 
02-17-89 
02-24-89 
03-03 -89 
03-15-89 
03-22-89 
03-28-89 
04-07-89 
04-14-89 
04-22 -8 9 
05-04-89 
05-12-89 
05-17-89 
05-28-89 
06-01-89 
06-09-89 
06 - 16 -89 
06 -23 -89 
06 -28 -89 
07-07-89 

07-21 -89 
07-14-89 

07-28-89 
08-04-89 
08-11 -89 
08-18-89 
08-30-89 
09-07-89 
09-18-89 
09-27-89 
01 -15-90 
02- 15 -90 
03-14-90 
04-23-90 
05 -21 -90 
06-26-90 
07-25-90 
08-23 -90 
09-25-90 
01 -02-89 
0 1 -1 1-89 
01-17-89 
01-27-89 
01 -31 -89 

Dry 
3.43 
pry 

3.05 
3.33 
Dry 
Dry 
Dry 

3.44 
2.95 
3.38 
3.23 
r>Iy 
Dry 

3.39 
3.15 
Dry 

3.49 
3.61 
3.14 
3.48 
3.44 
3.57 
Dry 
Dry 

3.45 
3.57 
3.63 
3.61 
2.94 
2.90 
2.88 
3.34 
2.84 
3.47 
3.41 
3.47 
3.44 
3.38 
3.35 
3.27 
3.19 
3.15 
3.21 
3.10 
Dv 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 

1.01 
1.12 
1 .oo 
1.15 
1.12 

239.16 
240.49 
239.16 
240.87 
240.59 
239.16 
239.16 
239.16 
240.48 
240.97 
240.54 
240.70 
239.16 
239.16 
240.53 
240.77 
239.16 
240.43 
240.3 1 
240.78 
240.44 
240.48 
240.35 
239.16 
239.16 
240.47 
240.35 
240.29 
240.31 
240.98 
241.02 
24 1.04 
240.58 
241.08 
240.45 
240.52 
240.45 
240.48 
240.54 
240.57 
240.66 
240.73 
240.77 
240.7 1 
240.82 
239.16 
239.16 
239.16 
239.16 
239.16 
239.16 
239.16 
239.16 
229.86 
229.75 
229.87 
229.72 
229.75 
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Table A . l  (continued) 

Well Date Depth to Water-level 
No. measured water (m) elevation (m) 

_I 

345 
345 
3 45 
345 
345 
345 
345 
345 
345 
345 
345 
345 
345 
345 
345 
3 45 
3 45 
3 45 
345 
345 
345 
345 
345 
345 
345 
345 
345 
345 
345 
345 
3 45 
345 
345 
345 
345 
345 
345 
345 
3 45 
347 
347 
347 
347 
347 
347 
347 
347 
347 
347 
347 
347 
347 
347 
347 
347 
347 
347 

02-10-89 
02-17-89 
02-24-89 
03 -03-89 
03 - 15 -89 

03-28-89 
04-01-89 
04- 14-89 
04-22-89 
05-04-89 
05-12-89 
05-17-89 

06-01-89 

0 6 - 1 6 -3 9 
06-23 -89 
06-28-89 

03 -22 -89 

05-26-89 

06-09-89 

07-07-89 
07-14-89 
07-21-89 
07-28-89 
08-04-89 
08-11-89 
08-18-89 
08-30-89 

09-18-89 
09-27-89 
01 -15-90 

03- 14-90 
04-23-90 
05-21-90 
06-26-90 

09 -07 -89 

02-15-90 

07 -25 -90 
08-23-90 
09 -25 -90 
12-27-88 
01-02-89 
01-11-89 
0 1-17-89 
01 -2’9-89 
01-31-89 
02-10-89 
02-17-89 
02-24-89 
04-22-89 
05-04-89 
05 - 12-89 
05-17-89 
05-26-89 

06-09-89 
06-16-89 

06-01-89 

06-23 -8 9 

1.11 
0.99 
1.07 
1.20 
1.27 
1.17 
1.23 
1.22 
1.24 
1.34 
1.31 
1.17 
1.24 
1.27 
1.28 
0.89 
0.90 
0.91 
1.16 
0.95 
1.17 
1.17 
1.36 
1.27 
1.22 
1.20 
1.02 
1.02 
1.02 
1.02 
0.89 
1.09 
1.13 
1.25 
1.09 
1.17 
1.16 
1.11 
1.25 
0.82 
0.23 
0.30 
0.19 
0.75 
0.74 
0.61 
0.08 
0.33 
2.27 
2.13 
3.20 
1.97 
1.98 
2.01 
1.73 
1.71 
1.35 

229.77 
229.88 
229.80 
229.68 
229.60 
229.70 
229.64 
229.65 
229.63 
229.54 
229.56 
229.70 
229.63 
229.60 
229.59 
229.98 
229.97 
229.96 
229.72 
229.92 
229.70 
229.70 
229.5 1 
229.60 
229.65 
229.67 
229.86 
229.85 
229.86 
229.85 
229.98 
229.78 
229.74 
229.62 
229.78 
229.70 
229.71 
229.76 
229.62 
236.24 
236.83 
236.76 
236.87 
236.3 1 
236.32 
236.45 
236.98 
236.73 
234.79 
235.16 
234.10 
235.33 
235.32 
235.29 
235.57 
235.59 
235.95 



Table A . l  (continued) 

Well Date 
No. measured 

Depth to 
water (m) 

Water-level 
elevation (m) 

347 
347 
347 
347 
347 
347 
347 
347 
347 
347 
347 
3 47 
3 47 
3 47 
3 47 
347 
347 
347 
347 
347 
347 
356 
356 
356 
356 
356 
356 
356 
356 
356 
356 
356 
356 
356 
356 
356 
356 
356 
356 
356 
356 
356 
356 
356 
356 
356 
356 
356 
356 
356 
356 
356 
356 
356 
356 
356 
356 
356 

06-28-89 
07 -07 -8 9 

07-21 -89 
07-14-89 

07-28-89 
08-04-89 
08-11 -89 
08- 18-89 
08-30-89 
09-07-89 
09-1 8-89 
09-27-89 
01-15-90 
02- 15 -90 
03-14-90 
04-23-90 
05-21 -90 
06-26-90 
07-25-90 
08 -23 -90 
09-25-90 
10-04-88 
10-24-88 
11-01-88 
11-07-88 
11-14-88 
11-21 -88 
11-28-88 
12-06-88 
12-12-88 
12-20-8 8 
12-27-88 
0 1-02-89 
01-1 1-89 
01-17-89 
01-27-89 
01 -31 -89 
02-10-89 
02-17-89 
02-24-89 
03-03-89 
03-15-89 
03-22-89 
03-28-89 
04-07-89 
04-14-89 
04-22-89 
05 -04 -89 
05-12-89 
05-17-89 
05-26-89 
06-01-89 
06-09-89 
06-16-89 
06-23-89 
06-28-89 
07-07-89 
07-14-89 

1.46 
1.41 
1.55 
1.56 
2.01 
1.92 
1.91 
1.91 
1.58 
1.56 
1.59 
1.59 
2.19 
1.80 
2.06 
2.33 
2.03 
2.67 
1.81 
2.08 
2.71 
3.42 
4.09 
4.19 
3.05 
3.18 
2.9 1 
3.01 
3.34 
3.51 
3.68 
3.20 
2.97 
3.06 
2.94 
3.38 
3.34 
2.60 
3.13 
3.24 
3.12 
3.36 
3.14 
3.30 
3.28 
3.30 
3.63 
3.71 
3.38 
3.51 
3.61 
3.58 
3.05 
3.07 
2.80 
3.25 
2.80 
3.35 

235.84 
235.89 
235.75 
235.73 
235.29 
235.38 
235.39 
235.39 
235.72 
235.73 
235.71 
235.71 
235.11 
235.50 
235.23 
234.97 
235.27 
234.63 
235.48 
235.22 
234.59 
232.17 
231.51 
23 1.40 
232.55 
232.42 
232.69 
232.58 
232.26 
232.09 
231.91 
232.39 
232.63 
232.53 
232.66 
232.22 
232.25 
232.99 
232.47 
232.36 
232.48 
232.23 
232.46 
232.29 
232.3 1 
232.29 
231.96 
23 1.88 
232.22 
232.09 
231.99 
232.01 
232.55 
232.52 
232.80 
232.34 
232.80 
232.24 
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Table A . l  (continued) 

Well Date Depth to Water-level 
elevation (m) No. measured water (m) 

- 

356 
356 
356 
356 
356 
356 
356 
356 
356 
356 
356 
356 
356 
356 
356 
356 
356 
356 
3 68 
3 68 
368 
368 
368 
368 
368 
3 68 
3 68 
3 68 
3 68 
368 
3 68 
3 68 
3 68 
3 68 
3 68 
3 68 
3 68 
3 68 
3 68 
368 
368 
368 
368 
368 
368 
368 
368 
368 
368 
368 
368 
368 
368 
368 
368 
368 
368 
636 

07-21-89 
07-28-89 
08 -04-89 
08-11-89 
08-18-89 
08-30-89 

09-18-89 

01 -15-90 

03-14-90 
04-23 -90 
05-21-90 
06-26-90 

09-07-89 

09-27-89 

02-15-90 

07-25 -90 
08-23 -90 
09 -25 -90 
01-02-89 

01-17-89 
01-11-89 

0 1 -27 -89 
01-31-89 
03-15 -89 
03-22-89 
03-28-89 
04-07-89 
04-22-89 
05-04-89 
05-12-89 
05- 17-89 
05-26-89 
06-01-89 

06-16-89 

06-28-89 
07-07-89 

07-21 -89 
07-28-89 
08-04-89 
08-1 1-89 
08-18-89 
08-30-89 

09-18-89 

06-09-89 

06-23-89 

07-14-89 

09-07-89 

09-27-89 
0 1-15 -90 
02-15-90 
03-14-90 
04-23-90 
05-21 -90 
06-26-90 
07-25-90 
08-23-90 
09-25-90 
01-12-88 

3.38 
3.71 
3.57 
3.56 
3.51 
3 .OS 
3.10 
3.05 
3.11 
3.41 
3.33 
3.44 
3.79 
3.62 
3.99 
3.29 
3.58 
3.96 
7.60 
6.10 
7.44 
7.60 
7.65 
7.62 
7.75 
7.79 
7.70 
8.42 
8.46 
8.33 
8.28 
8.35 
8.33 
8.28 
8.21 
8.18 
8.22 
8.22 
8.31 
8.54 
8.40 
8.56 
8.54 
8.52 
8.18 
8.21 
8.14 
8.22 
8.25 
8.17 
8.23 
8.30 
8.27 
8.34 
8.30 
8.33 
8.40 

10.12 

232.22 
231.88 
232.02 
232.04 
232.09 
232.55 
232.49 
232.55 
232.48 
232.18 
232.26 
232.16 
23 1.80 
231.97 
23 1.60 
232.3 1 
232.02 
23 1.63 
242.25 
243.75 
242.4 1 
242.25 
242.20 
242.23 
242.09 
242.06 
242.14 
24 1 .42 
241.98 
242.1 1 
242.16 
242.10 
242.12 
242.16 
242.23 
242.27 
242.23 
242.23 
242.14 
241.91 
242.05 
241.89 
241.9 1 
241.93 
242.27 
242.24 
242.30 
242.23 
242.19 
242.27 
242.21 
242.14 
242.17 
242.1 1 
242.14 
242.12 
242.05 
244.36 
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Table A.1 (continued) 

Well 
No. 

Date 
measured 

Depth to 
water (m) 

Water-level 
elevation (m) 

636 
636 
636 
636 
636 
636 
636 
636 
636 
636 
636 
636 
636 
636 
63 6 
63 6 
636 
636 
636 
636 
636 
636 
636 
636 
636 
636 
636 
636 
636 
636 
636 
636 
63 6 
636 
636 
636 
636 
636 
636 
636 
636 
636 
636 
636 
636 
636 
636 
636 
636 
636 
636 
636 
636 
636 
636 
636 
636 
636 

02-04-88 
03-03 -88 
04-07-88 
05-05-88 
06-09 -88 
06-29 -88 
07-28 -8 8 

10-04-88 
08-3 1-88 

10-04-88 
10-07-88 
1 0-24 -8 8 
11-01-88 
11-01-88 
11-14-88 
11-28-88 
12-05-88 
12-06-88 
12- 12-88 
12-20-88 
12-27-88 
01-02-89 
01 -05-89 
01-1 1-89 
01-17-89 
01 -27 -89 
01-31 -89 
02-08-89 
02-10-89 
02-17-89 
02-24-89 
03-03 -89 
03-09-89 
03 - 15 -89 
03-22-89 
03-28-89 
04-07-89 
04- 14-89 
04-22-89 
05-04-89 
05 - 12-89 
05 -17 -89 
05-26-89 
06-01-89 
06-09-89 
06-16-89 
06-23-89 
06-28-89 
07-07-89 
07-14-89 
07-21-89 
07-28-89 
08-04-89 

08- 18-89 
08-1 1-89 

08-30-89 
09-07-89 
09 -18-89 

9.72 
10.01 
9.57 
9.98 

10.39 
10.40 
9.70 
9.52 

10.27 
10.31 
9.62 

10.40 
10.03 
10.41 
9.98 
9.34 
9.84 
9.92 

10.06 
10.30 
9.45 
8.97 
9.21 
9.09 
8.30 
9.30 
9.54 
9.07 
9.32 
9.33 
9.45 
9.07 
8.84 
9.45 
9.15 
9.20 
9.15 
9.3 1 
9.48 
9.96 
9.48 
9.70 
9.38 
9.88 
9.13 
9.08 
8.44 
9.11 
8.77 
9.55 
9.54 

10.07 
9.78 
9.76 
9.76 
9.17 
9.20 
9.15 

244.76 
244.48 
244.9 1 
244.5 1 
244.09 
244.08 
244.79 
244.97 
244.22 
244.17 
244.86 
244.09 
244.45 
244.08 
244.50 
245.15 
244.64 
244.56 
244.42 
244.18 
245.03 
245.5 1 
245.28 
245.40 
246.19 
245.19 
244.95 
245.42 
245.16 
245.15 
245.03 
245.41 
245.64 
245.03 
245.34 
245.29 
245.34 
245.17 
245.01 
244.52 
245.01 
244.78 
245.1 1 
244.60 
245.35 
245.40 
246.05 
245.38 
245.72 
244.93 
244.95 
244.42 
244.70 
244.73 
244.73 
245.31 
245.29 
245.34 
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Table A S  (continued) 

Well Date 
No. measured 

Depth to 
water (m) 

Water-level 
elevation (m) 

636 
636 
636 
636 
636 
636 
636 
636 
636 
636 
640 
640 
640 
640 
640 
640 
640 
640 
640 
640 
640 
640 
640 
640 
640 
640 
640 
640 
640 
640 
640 
640 
640 
640 
640 
640 
640 
640 
640 
640 
640 
640 
640 
640 
640 
640 
640 
640 
640 
640 
640 
640 
640 
640 
640 
640 
640 
640 

09-27-89 
01 -15-90 
02-15-90 
03-14-90 
04-23-90 
05-21-90 
06-26-90 
07-25-90 
08-23 -90 
09-25 -90 
01-15-88 
02-04-88 
03 -03 -8 8 
04-08-88 
05-05-88 
06-09-88 
06-29-88 
07-28 -8 8 
08-31 -88 
10 -04 -8 8 
10-05 -8 8 
1 0 -24- 8 8 
11 -01 -88 
11 -01 -88 
11-07-88 
12-06-88 
12-12-88 
12-20-8 8 
12-27-88 
01-02-89 
01-11-89 
01-17-89 
04-22 -89 
05 -04 - 8 9 
05-12-89 
05 - 17-8 9 

06-01-89 
06-09-89 
06-16-89 
06-23 -89 

07-07-89 
07-14 -89 
07-22-89 

05-26-89 

06-28-89 

07-28-89 
08 -04-89 
08-1 1-89 
08-18-89 
08-30-89 
09-07-89 

09-27-89 
01 - 15 -90 

09- 18 -89 

02-15-90 
03-14-90 
04 -23 -90 
05-21 -90 

9.22 
9.36 
8.78 
9.18 
9.60 
9.44 

10.00 
9.59 
9.83 

10.24 
10.57 
9.55 
9.74 
9.77 
9.97 

10.45 
10.67 
10.54 
10.75 
10.46 
10.70 
10.81 
10.73 
10.87 
10.67 
10.02 
9.15 

10.43 
10.64 
10.09 
9.17 
9.68 

11.83 
10.27 
10.37 
10.39 
10.59 
10.75 
10.65 
10.66 
10.19 
10.19 
10.29 
10.35 
10.34 
10.53 
10.57 
10.54 
10.52 
10.71 
10.67 
10.63 
10.68 
10.1’1 
9.70 
9.89 

10.35 
Blocked 

245.26 
245.12 
245.70 
245.30 
244.88 
245.04 
244.48 
244.90 
244.65 
244.24 
244.24 
245.26 
245.08 
245.05 
244.84 
244.37 
244.14 
244.21 
244.07 
244.35 
244.12 
244.00 
244.09 
243.95 
244.14 
244.79 
245.67 
244.38 
244.17 
244.72 
245.64 
245.13 
242.99 
244.95 
244.85 
244.83 
244.63 
244.47 
244.57 
244.56 
245.03 
245.03 
244.93 
244.87 
244.88 
244.69 
244.65 
244.68 
244.70 
244.5 1 
244.55 
244.59 
244.54 
245.05 
245.52 
245.33 
244.87 

A-8 



Table A . l  (continued) 

Well 
No. 

Date 
measured 

Depth to 
water (m) 

Water-level 
elevation (m) 

640 
640 
640 
640 
642 
642 
642 
642 
642 
642 
642 
642 
642 
642 
642 
642 
642 
642 
642 
642 
642 
642 
642 
642 
642 
642 
642 
642 
642 
642 
642 
642 
642 
642 
642 
642 
642 
642 
642 
642 
642 
642 
642 
642 
642 
642 
642 
642 
642 
642 
642 
642 
642 
642 
642 
642 
642 
642 

06-26-90 
07-25-90 
08-23-90 
09-25-90 
01-15-88 
02-04-88 
03 -03-88 
04-08-88 
05-05-88 
06-09-88 
06 -29 -8 8 
07-28-88 
08-31-88 
10-05-88 
10-24-8 8 
11 -01 -88 
11 -01 -88 
11 -07-88 
11 -14-88 
11-21-88 

12-05 -88 

12-12-88 
12-20-88 

11-28-88 

12-06-8 8 

12-27-88 
0 1 -02 -89 
01-06-89 
01-1 1-89 
01-17-89 
0 1 -27 -89 
01-31 -89 
02-08-89 
02-10-89 
02-17-89 
02-24-89 
03-03-89 

03 - 15 -89 
03-22-89 

03-09-89 

03 -28 -89 
04-07-89 
04-07 -89 
04- 14-89 
04 -22-8 9 
05-04-89 
05-08-89 
05-12-89 
05-17-89 
05-26-89 
06-01-89 

06-09-89 
06-08-89 

06-16-89 
06-23-89 
06-28-89 
07-07-89 
07-10-89 

Blocked 
Blocked 
Blocked 
Blocked 

2.46 
1.88 
2.15 
2.23 
2.42 
2.87 
1.92 
2.45 
3.06 
2.92 
3.05 
3.08 
2.99 
2.44 
2.49 
2.07 
2.06 
2.11 
2.10 
2.22 
2.38 
1.96 
1.73 
1.66 
1.61 
1.24 
1.49 
1.51 
1 S O  
1.51 
1.47 
1.42 
1.42 
1.46 
1.50 
1.50 
1.54 
1.48 
1.50 
1.52 
1.72 
1.94 
1.77 
1.78 
1.83 
1.91 
1.96 
1.90 
1.74 
1.73 
1.30 
1.40 
1.24 
1.33 

234.41 
235.00 
234.73 
234.65 
234.46 
234.01 
234.96 
234.43 
233.82 
233.95 
233.83 
233.80 
233.89 
234.44 
234.39 
234.81 
234.82 
234.77 
234.78 
234.66 
234.50 
234.92 
235.15 
235.22 
235.27 
235.64 
235.39 
235.37 
235.38 
235.37 
235.41 
235.45 
235.45 
235.41 
235.38 
235.38 
235.34 
235.39 
235.38 
235.36 
235.16 
234.94 
235.10 
23 5.09 
235.05 
234.97 
234.92 
234.98 
235.14 
235.15 
235.58 
235.48 
235.63 
235.55 
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Table A . l  (continued) 

Well Date 
No. measured 

Depth to 
water (m) 

Water-level 
elevation (m) 

642 
642 
642 
642 
642 
642 
642 
642 
642 
642 
642 
642 
642 
642 
642 
642 
642 
642 
642 
642 
642 
642 
645 
645 
645 
645 
645 
645 
645 
645 
645 
645 
645 
645 
645 
645 
645 
645 
645 
645 
645 
645 
645 
645 
645 
645 
645 
645 
645 
645 
645 
645 
645 
645 
645 
645 
645 
645 

07-14-89 
07-21-89 
07-28-89 
08-03-89 
08-04-89 

08-18-89 

09-07-89 

08-11-89 

08-30-89 

09-18-89 
09-20-89 
09-27-89 
10-18-89 
01-15-90 
02-15-90 
03-14-90 
04-23-90 
05-21-90 

07-25-90 

09-25-90 
01-12-88 

06-26-90 

08-23-90 

02-04-88 
03 -03 -8 8 
04-08-88 
05 -05 -8 8 
06-09 -8 8 
06-29 -8 8 
07-28-88 
08-31-88 
10-04-8 8 
10-05 -8 8 

11 -01 -88 
11 -01 -88 
11 -07-88 
11-14-88 
11-28-88 

12-06-88 
12-12-88 
12-20-88 

10-24-8 8 

12-05-88 

12-27-88 
01-02-89 
01-11-89 
01-11-89 

01-27-89 
01-31-89 

01-17-89 

02-08-89 
02-10-89 
02-17-89 
02 -24 - 8 9 
03-03-89 
03 -09-89 
03-15-89 
03-22-89 

1.42 
1.41 
1.74 
1.80 
1.83 
1.75 
1.73 
1.77 
1.73 
1.68 
2.02 
1.74 
1.38 
1.54 
1.13 
1.43 
1.95 
1.83 
2.10 
1.94 
2.09 
2.42 
2.66 
2.24 
2.48 
2.38 
2.46 
2.60 
2.66 
2.63 
2.73 
2.66 
2.67 
2.70 
2.66 
2.67 
2.59 
2.62 
2.53 
2.55 
2.59 
2.58 
2.55 
2.50 
2.20 
2.26 
2.29 
2.12 
2.29 
2.27 
2.05 
2.13 
2.07 
2.16 
2.07 
2.02 
2.25 
1.99 

235.45 
235.47 
235.14 
235.08 
235.05 
235.13 
235.15 
235.1 1 
235.15 
235.20 
234.86 
235.13 
235.50 
235.34 
235.75 
235.45 
234.93 
235.05 
234.78 
234.94 
234.79 
234.45 
230.97 
231.39 
231.15 
23 1.25 
231.17 
23 1.03 
230.97 
23 1 .OO 
230.90 
230.97 
230.96 
230.93 
230.97 
230.96 
23 I .04 
231.01 
231.10 
23 1.08 
23 1.05 
23 1.05 
23 1 .OS 
231.13 
23 1.43 
231.37 
23 1.34 
231.51 
23 1.34 
231.36 
231.58 
231.50 
231.56 
23 1.47 
231.56 
231.61 
231.38 
231.64 

A-10 



Table A . l  (continued) 

Well Date Depth to Water-level 
No. measured water (m) elevation (m) 

645 
645 
645 
645 
645 
645 
645 
645 
645 
645 
645 
645 
645 
645 
645 
645 
645 
645 
645 
645 
645 
645 
645 
645 
6 45 
645 
645 
645 
645 
645 
645 
645 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 

03 -28 -89 
04-07-89 
04- 14-8 9 
04-22-89 
05-04-89 
05-12-89 
05-17-89 
05-26-89 
06-01-89 
06-09-89 
06-16-89 
06-23-89 
06-28-89 
07-07-89 
07-14-89 
07-21-89 
07-28-89 
08-04-89 
08-1 1-89 
08-18-89 
08-30-89 
09-07-89 
09-18-89 
09-27-89 
01 -15-90 
03 - 14-90 
04-23-90 
05-2 1-90 
06-26-90 
07-25-90 
08-23-90 
09-25-90 
0 1-04 -8 8 
01 -08-88 
0 1 - 12-88 
01-14-88 
01 -21 -88 
01-22-88 
01 -25-88 

02-01-88 
01-28-88 

02-04-88 
02-11-88 
02- 18-8 8 
02-26-88 
03 -03-88 
03 -03-88 
03-04-88 
03 -05 -8 8 
03-06-88 
03 -07-88 
03 -08-8 8 
03-09-88 
03-09-88 
03-10-88 
03 - 1 1 -88 
03-12-88 
03 -1 3 -8 8 

2.16 
2.13 
1.78 
2.44 
2.38 
2.22 
2.3 1 
2.35 
2.3 1 
1.78 
1.73 
1.92 
2.21 
1.89 
2.34 
2.3 1 
2.28 
2.26 
2.27 
2.26 
2.33 
2.29 
2.29 
2.30 
1.99 
2.13 
2.17 
2.15 
2.39 
2.25 
2.20 
2.38 
4.59 
4.73 
4.91 
4.85 
4.23 
4.30 
4.36 
4.48 
4.53 
4.26 
4.33 
4.29 
4.40 
4.46 
4.41 
4.45 
4.47 
4.48 
4.50 
4.48 
4.49 
4.46 
4.19 
4.10 
4.14 
4.11 

23 1.47 
231.50 
231.85 
231.19 
23 1.26 
231.41 
231.32 
23 1.28 
231.32 
231.85 
231.90 
231.71 
23 1.42 
23 1.74 
23 1.29 
231.32 
23 1.35 
231.37 
231.36 
231.37 
23 1.30 
23 1.34 
23 1.34 
23 1.33 
23 1.64 
23 1 .SO 
23 1.46 
23 1.48 
231.24 
231.38 
23 1.44 
23 1.25 
235.32 
235.18 
235.00 
235.06 
235.68 
235.61 
235.55 
235.43 
235.38 
235.65 
235.58 
235.62 
235.51 
235.45 
235.50 
235.46 
235.44 
235.43 
235.41 
235.43 
235.42 
235.45 
235.73 
235.81 
235.77 
235.80 
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Table A.1 (continued) 

Well Date 
No. measured 

Depth to 
water (in) 

~~ 

Water-level 
elevation (rn) 

646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 

03-14-88 
03-15-88 
03 -16-88 
03-16-88 
03-17-88 
03- 18-88 
03 -19-88 
03-20-88 

03-22-88 
03-23 -88 
03-24-88 
03 -25 -8 8 
03-26-88 
03 -27 -8 8 
03 -28-88 
03 -28-88 
03 -29-8 8 
03-30-88 
03-31-88 
04-01 -88 

03-21-88 

04-02-88 
04-03-88 
04-04-88 
04-04-88 
04-05-88 
04-06-88 
04-07-88 
04-08-88 
04-08-88 
04-09-88 
04-10-88 
04-1 1-88 
04 -12-88 
04- 13-88 
04-14-88 
04-15-88 
04-16-88 

04-18-88 
04-19-88 
04-20-88 
04-21-88 
04-22-8 8 

04-24-88 

04-26 -8 8 
04-27-88 
04-28-88 
04-29-88 

05-01-88 
05 -02 -8 8 
05-03-88 
05-03-88 
05-04-88 
05 -05-88 

04- 17-88 

04-23-88 

04-25 -8 8 

04-30-8 8 

4.08 
4.15 
4.17 
4.19 
4.20 
4.22 
4.23 
4.26 
4.28 
4.30 
4.3 1 
4.32 
4.23 
4.20 
4.19 
4.18 
4.20 
4.17 
4.20 
4.19 
4.21 
4.13 
4.17 
4.10 
4.09 
4.11 
4.02 
3.95 
3.94 
3.98 
4.00 
3.98 
3.98 
3.98 
3.98 
4.01 
4.04 
4.04 
4.05 
3.98 
3.87 
3.85 
3.83 
3.85 
3.88 
3.91 
3.93 
3.95 
3.98 
4.02 
4.03 
4.06 
4.08 
4.10 
4.10 
4.12 
4.08 
4.11 

235.83 
235.77 
235.74 
235.73 
235.71 
235.70 
235.68 
235.65 
235.63 
235.61 
235.60 
235.59 
235.69 
235.71 
235.72 
235.73 
235.72 
235.74 
235.71 
235.72 
235.70 
235.78 
235.74 
235.81 
235.82 
235.80 
235.90 
235.96 
235.97 
235.94 
235.91 
235.93 
235.94 
235.93 
235.93 
235.90 
235.87 
235.88 
235.87 
235.93 
236.04 
236.06 
236.09 
236.06 
236.03 
236.00 
235.98 
235.96 
235.93 
235.89 
235.88 
235.85 
235.83 
235.81 
235.81 
235.79 
235.83 
235.80 



Table A.1 (continued) 

Well Date Depth to Water-level 
No. measured water (m) elevation (m) 

646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 

05-05-88 
05 -06-8 8 
05-07-88 
05 -08 -88 
05 -09-8 8 
05-10-88 
05-11-88 
05 - 12-8 8 

05-13 -88 
05-12-88 

05-14-88 
05-15-88 
05 -1 6-88 
05- 17-8 8 
05- 18 -8 8 
05-19-88 
05-20-88 
05-20-88 
05-21 -88 
05-22-88 
05-23-88 
05 -24-88 
05-25-88 
05-26-88 
05-26-88 
05 -27-8 8 
05-28-88 
05 -29-8 8 
05-30-88 
05-31-88 
06-01-88 
06-02-88 
06 -02 -8 8 
06-03-88 
06-04-88 
06-05-88 
06-06 -8 8 
06-07-88 
06-08-88 
06 -09-8 8 
06-09 -88 
06 -09 -8 8 
06-10-88 
06-11-88 
06-12-88 
06-13-88 
06-14-88 
06-15-88 
06-16-88 
06-17-88 
06-18-88 
06-19-88 
06-20-88 
06-21-88 
06-29 -88 
07-28-88 
08 -3 1 -88 
10-04-8 8 

3.79 
4.15 
4.17 
4.16 
4.10 
4.10 
4.16 
4.14 
4.20 
4.22 
4.24 
4.26 
4.27 
4.3 1 
4.33 
4.33 
4.37 
4.35 
4.40 
4.41 
4.43 
4.41 
4.28 
4.46 
4.44 
4.49 
4.5 1 
4.52 
4.54 
4.54 
4.55 
4.50 
4.55 
4.57 
4.59 
4.61 
4.62 
4.63 
4.64 
4.64 
4.60 
4.63 
4.57 
4.63 
4.64 
4.66 
4.69 
4.7 1 
4.72 
4.73 
4.82 
4.83 
4.82 
4.77 
4.73 
4.51 
4.87 
4.1 1 

236.12 
235.77 
235.74 
235.75 
235.81 
235.81 
235.75 
235.77 
235.71 
235.69 
235.67 
235.66 
235.64 
235.60 
235.58 
235.58 
235.54 
235.56 
235.51 
235.50 
235.48 
235.50 
235.63 
235.45 
235.47 
235.42 
235.40 
235.39 
235.37 
235.37 
235.37 
235.41 
235.36 
235.34 
235.32 
235.30 
23 5.29 
235.28 
235.27 
235.27 
235.31 
235.28 
235.34 
23 5.29 
235.27 
235.26 
235.22 
235.20 
235.19 
235.18 
23 5.09 
235.09 
235.09 
235.14 
235.19 
235.40 
235.05 
235.80 
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Table A . l  (continued) 

Well Date 
No. measwed 

Depth to 
water (m) 

Water-level 
elevation (m) 

646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
64 6 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
64 6 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 
646 

10-05-88 
10-24-88 
1 1-01 -88 
11-01-88 
11 -07-88 

11-21-88 
11-28-88 
12-05-88 
12-06-88 
12-12-88 
12-20-88 
12-27-88 
01 -02-89 
01-11-89 
01-11-89 
01-17-89 
0 1 -27 -8 9 
01 -3 1-89 
02-08-8 9 
02-10-89 
02-17-89 
02-24-89 

11 -14-88 

03-03-89 
03-09 -89 
03-15-89 
03 -22-8 9 
03-28-89 
04-07-89 
04-22-89 
05-04-89 
05- 12-89 
05-17-89 
05-26-89 
06-01-89 
06-09-89 
06-16-89 
06-23 -89 
06-28-89 
07-07-89 
07-14-89 
07-21-89 
07-28-89 
0 8 -04 -89 
08-11-89 
08-18-89 
08-30-89 
09 -07 -89 
09-18-89 
09 -27 -89 
01-15-90 
03-14-90 
04-23 -90 
05-21-90 
06-26-90 
07-25-90 
08-23-90 
09-25-90 

4.15 
4.17 
4.48 
4.23 
3.55 
3.72 
2.'71 
2.64 
3.13 
3.21 
3.41 
2.71 
2.66 
2.41 
2.28 
2.32 
2.13 
2.52 
2.49 
2.20 
2.22 
1.83 
1.92 
2.05 
2.07 
2.26 
2.06 
2.28 
2.27 
4.70 
4.57 
4.26 
2.84 
4.42 
4.41 
4.26 
4.22 
3.84 
4.12 
4.03 
4.46 
4.42 
4.36 
4.32 
4.28 
4.27 
4.79 
4.78 
4.67 
4.80 
4.50 
4.39 
4.61 
4.49 
4.73 
4.56 
4.59 
4.86 

235.77 
235.74 
235.43 
235.68 
236.37 
236.19 
237.20 
237.27 
236.78 
236.70 
236.51 
237.20 
237.26 
237.50 
237.63 
237.59 
237.78 
237.40 
237.42 
237.72 
237.69 
238.08 
237.99 
237.87 
237.84 
237.66 
237.85 
237.63 
237.65 
235.21 
235.34 
235.66 
237.07 
235.49 
235.50 
235.66 
235.69 
236.08 
235.80 
235.88 
235.45 
235.49 
235.55 
235.59 
235.63 
235.64 
235.12 
235.13 
235.24 
235.12 
235.41 
235.52 
235.30 
235.42 
235.19 
235.35 
235.32 
235.05 
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Table A.1 (continued) 

Well Date 
No. measured 

Depth to 
water {m) 

Water-level 
elevation (m) 

647 
647 
647 
647 
6 47 
647 
647 
647 
647 
647 
647 
647 
647 
647 
647 
647 
647 
647 
647 
647 
647 
647 
647 
647 
647 
647 
647 
647 
647 
647 
647 
647 
647 
647 
647 
647 
647 
647 
647 
647 
647 
647 
647 
647 
647 
647 
647 
647 
647 
647 
647 
647 
648 
648 
648 
648 
648 
648 

10-24-88 
11 -01 -88 
11-07-88 
11-14-88 
12 -06 -8 8 
12-12-88 
12-20-88 
12-27-88 
01-02-89 
01-1 1-89 
01-17-89 
01 -27-89 
01 -31-89 
02-10-89 
02-17-89 
02-24-89 
03 -03 -89 
03-15-89 
03-22-89 
03-28-89 
04-07-89 
04-14-89 
04-22-89 
05-04-89 
05-12-89 
05 - 17-89 
05-26-89 
06-01 -89 
06-09-89 
06-16-89 
06-23-89 
06-28-89 
07-07-89 
07-14-89 
07-21-89 
07-28-89 
08-04-89 
08-1 1-89 
08-18-89 
08-30-89 
09 -07-89 

09-27-89 
09-18-89 

01-15-90 
02-15-90 
03 - 14-90 
04-23-90 
05-21-90 
06 -26-90 
07-25-90 
08-23-90 
09-25 -90 
10-04-88 
10-24-88 
11-01 -88 
11-07-88 
11-14-88 
12-06-88 

10.35 
10.37 
10.30 
10.27 
10.21 
10.38 
10.22 
10.14 
9.99 
9.93 
9.76 
10.02 
9.94 
9.82 
9.88 
10.07 
9.80 
9.78 
9.70 
9.83 
9.78 
10.00 
9.95 
10.06 
9.86 
9.99 
9.97 
10.16 
9.46 
9.39 
9.66 
9.82 
9.72 
9.91 
9.81 
9.76 
10.07 
10.06 
10.09 
9.90 
9.91 
9.91 
9.92 
9.93 
9.71 
9.81 
9.94 
9.92 
10.02 
10.00 
10.03 
10.12 
8.63 
9.24 
9.17 
8.87 
8.94 
8.70 

239.75 
239.74 
239.81 
239.84 
239.90 
239.72 
239.88 
239.96 
240.1 1 
240.17 
240.35 
240.08 
240.16 
240.29 
240.22 
240.03 
240.3 1 
240.33 
240.40 
240.27 
240.33 
240.09 
240.14 
240.03 
240.23 
240.10 
240.12 
239.93 
240.63 
240.70 
240.44 
240.27 
240.37 
240.18 
240.28 
240.34 
240.02 
240.03 
240.01 
240.20 
240.18 
240.18 
240.17 
240.16 
240.38 
240.28 
240.15 
240.17 
240.08 
240.09 
240.06 
239.97 
242.82 
242.20 
242.27 
242.58 
242.50 
242.74 
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Table A . l  (continued) 

Well Date 
No. measwed 

Depth to 
water (m) 

Water-level 
elevation (m) 

648 
648 
648 
648 
648 
648 
648 
648 
648 
648 
648 
648 
648 
648 
648 
648 
648 
648 
648 
648 
648 
648 
648 
648 
648 
648 
648 
648 
648 
648 
648 
648 
648 
648 
648 
648 
648 
648 
648 
648 
648 
648 
648 
648 
648 
648 
648 
649 
649 
649 
649 
649 
649 
649 
649 
649 
649 
649 

12-12-88 
12-20-88 
12-27-88 
01-02-89 
01-1 1-89 
01-17-89 
01-27-89 
01 -31 -89 
02-10-89 
02-17-89 
02-24-89 
03 -03 -89 
03 - 15-89 
03-22-89 
03-28-89 
04-07-89 
04- 14-89 
04-22-89 

05-12-89 
05-17-89 
05-26-89 
06-01-89 

05 -04-89 

06-09-89 
06-1 6-89 
06-23-89 
06-28-89 
07-07-89 
07-14-89 
07-21-89 
07-28-89 
08-04-89 
08-11-89 
08-18-89 
08-30-89 
09 -07 -89 
09-18-89 
09-27-89 
01 - 15-90 
02-15-90 
03-14-90 
04-23-90 
05-21 -90 
06-26-90 
07-25 -90 
08-23 -90 
09-25-90 
02-04-88 
03-03-88 
04-08-88 
05 -05 -8 8 
06 -09 -8 8 
06-29 -8 8 
10-04-88 
10-24-8 8 

12 -06-88 
11-28-88 

12-27-88 

8.75 
8.89 
8.35 
8.01 
8.05 
7.62 
7.76 
7.95 
7.80 
6.92 
7.23 
7.49 
7.62 
7.51 
7.62 
7.62 
7.32 
8.03 
8.00 
7.62 
7.93 
7.84 
7.90 
7.32 
7.30 
6.92 
7.37 
7.04 
6.96 
6.94 
7.75 
7.70 
7.70 
7.70 
7.52 
7.52 
7.55 
7.57 
7.71 
7.23 
7.40 
7.74 
7.65 
7.92 
7.77 
7.91 
8.16 
8.32 
8.29 
8.21 
8.30 
8.43 
8.49 
8.54 
8.54 
8.21 
8.23 
8.19 

242.69 
242.55 
243.09 
243.43 
243.39 
243.82 
243.68 
243.49 
243.64 
244.52 
244.21 
243.95 
243.82 
243.93 
243.82 
243.82 
244.13 
243.41 
243.44 
243.82 
243.52 
243.60 
243.54 
244.13 
244.14 
244.52 
244.07 
244.4 1 
244.48 
244.50 
243.69 
243.74 
243.74 
243.14 
243.92 
243.92 
243.90 
243.87 
243.73 
244.21 
244.04 
243.70 
243.76 
243.52 
243.67 
243.53 
243.29 
242.11 
242.13 
242.21 
242.13 
242.00 
241.94 
241.89 
241.89 
242.2.2 
242.20 
242.24 
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Table A.1 (continued) 

Well D e  
No. meas& 

Depth to 
water (rn) 

Water-level 
elevation (m) 

649 
649 
649 
649 
6 49 
649 
649 
649 
649 
649 
649 
649 
649 
649 
649 
649 
649 
6 49 
649 
649 
649 
649 
649 
649 
649 
649 
649 
649 
649 
649 
649 
649 
649 
650A 
650A 
650A 
650A 
650A 
650A 
650A 
650A 
650A 
650A 
650A 
650A 
650A 
650A 
650A 
650A 
650A 
650A 
650A 
650A 
65 OA 
65QA 
650A 
650A 
650A 

01-02-89 
01-11-89 
01-17-89 
01 -27-89 
0 1 -3 1 -8 9 
02-10-89 
02- 17 -89 
02-24-89 
03-03-89 
03-15-89 
03-22-89 
03-28-89 
04-07-8 9 
05-04-89 
05-12-89 
05-17-89 
05-26-89 
06-01-89 
06-09-89 
06-16-89 
06-23-89 
06-28-89 
07-07-89 
07-14-89 
07-21-89 
07-28-89 
08-04-89 
08-11-89 
08-18-89 
08 -30-89 
09-07-89 
09-18-89 
09-27-89 
10-04-88 
10-24-88 
11-01-88 
11-07-88 
11-14-88 
1 1-21 -88 
11-28-88 
12-06-88 
12- 12-8 8 
12-20-8 8 
12-27-88 
01-02-89 
01-11-89 
01-17-89 
01 -27-89 
01-31-89 
02-10-89 
02-17-89 
02-24-89 
03-03-89 
03-15-89 
03-22-89 
03-28-89 
04-07-89 
04-14-89 

7.99 
7.95 
7.74 
7.99 
8.02 
7.90 
7.88 
7.98 
8.08 
8.03 
7.89 
8.05 
8.00 
8.70 
8.69 
8.61 
8.64 
8.61 
8.58 
8.52 
8.35 
8.47 
8.48 
8.61 
8.63 
8.76 
8.93 
8.87 
8.84 
8.69 
8.70 
8.69 
8.72 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry w 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 

242.44 
242.48 
242.69 
242.44 
242.40 
242.52 
242.55 
242.45 
242.35 
242.40 
242.54 
242.37 
242.42 
242.27 
242.28 
242.35 
242.33 
242.35 
242.39 
242.45 
242.62 
242.49 
242.48 
242.35 
242.34 
242.21 
242.04 
242.10 
242.13 
242.28 
242.27 
242.28 
242.24 
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Table A . l  (continued) 

Well Date Dcpth to Water-level 
No. measured water (rn) elevation (m) 

650A 
650A 
650A 
650A 
650A 
650A 
650A 
650A 
650A 
650A 
650A 
650A 
650A 
650A 
650A 
650A 
650A 
650A 
650A 
650A 
650A 
650A 
650A 
650A 
650A 
650A 
650A 
650A 
650A 
650A 
650B 
650B 
650B 
650B 
650B 
650B 
650B 
650B 
650B 
650B 
650B 
650B 
650B 
650B 
650B 
650B 
650B 
650B 
650B 
6503 
650B 
650B 
650B 
650B 
650R 
650B 
6503 
650B 

04-22-89 
05-04-89 

05-17-89 

06-01 -89 
06-09-89 
06-16-89 

05-12-89 

05-26-89 

06-23-89 
06-28-89 
07-07-89 
07-14-89 
07-21-89 
07-28 -89 

08-11-89 
08- 18 -8 9 
08-30-89 
09-07-89 
09-18-89 

08-04-89 

09-27-89 
01-15-90 
02-15-90 
03-14-90 
04-23-90 
05-21-90 
06-26-90 
07-25-90 
08 -23 -90 
09-25-90 
0 1 - 12-8 8 
02-04-88 
03 -03 -8 8 
04-08-88 
05-05-88 
06-09-88 
06-29-88 
11-14-88 
11-21-88 
11-28-88 
12-06-8 8 
12-12-88 
12-20-88 
12-27-88 

01-11 -89 
01-13-89 
0 1-27-89 

01-02-89 

01-31-89 
02-10-89 
02-17-89 
02-24 -89 
03-03-89 
03-15-89 
03-22-89 
03 -28-89 
04-07 -89 
04-14-89 

Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Ib 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
ury 
Dry 
Dry 
Dry 
Dry 

12.18 
12.06 
11.96 
12.02 
12.16 
12.22 
12.20 
12.13 
12.07 
12.16 
12.41 
12.09 
11.95 
11.78 
12.04 
11.59 
11.66 
11.86 
11.69 
11.63 
11.95 
11.51 
10.09 
11.78 
11.59 
11.51 
11.61 

237.86 
237.98 
238.08 
238.02 
237.88 
237.82 
237.84 
237.91 
237.97 
237.88 
237.63 
237.95 
238.09 
238.26 
238.00 
238.45 
238.38 
238.18 
238.35 
238.41 
238.09 
238.53 
239.95 
238.26 
238.45 
238.53 
238.43 
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Table A.1 (continued) 

Well Date 
No. measured 

Dcpth to 
water (m) 

Water-level 
elevation (In) 

650B 
650B 
650B 
650B 
650B 
650B 
650B 
650B 
650B 
650B 
650B 
650B 
650B 
65 OB 
650B 
650B 
650B 
650B 
65 OB 
650B 
650B 
650B 
65 OB 
650B 
650B 
650B 
650B 
650B 
650B 
654 
654 
654 
654 
654 
654 
654 
654 
654 
654 
654 
654 
654 
654 
654 
654 
6 54 
654 
654 
654 
654 
654 
654 
654 
654 
654 
654 
654 
654 

04-22-89 
05-04-89 

05 -26 -89 
06-01-89 

05-12-89 

06-09-89 
06-16-89 
06-23 -89 
06-28-89 
07-07-89 
07 -14-89 
07-21-89 
07-28-89 
08-04-89 
08-11-89 
08-18-89 
08-30-89 
09-07 -89 
09-18-89 
09-27-89 
0 1 - 15-90 
02-15-90 
03-15-90 
04-23 -90 
05 -2 1 -90 
06-26-90 
07-25-90 
08-23-90 
09 -25-90 
01-15-88 
02-04-88 
03-03-88 
04-08-88 
05-05 -8 8 
06-09-88 
06-29-88 
07-28-88 
08-31 -88 
10-05-88 
10-24-88 
1 1-01 -88 
11-01-88 
11-07-88 
11-14-88 
11-21-88 
11-28-88 
12-05-88 
12-06-88 
12-12-88 
12-20-88 
12-27-88 
01-02-89 
01-06-89 
01 -1 1-89 
01 -17-89 
01-27-89 
01 -3 1-89 
02-08-89 

11.79 
11.81 
11.99 
11.59 
11.99 
11.81 
11.76 
11.65 
11.65 
11.64 
11.97 
11.95 
12.09 
11.97 
11.91 
11.89 
11.94 
11.91 
11.95 
11.97 

Blocked 
Blocked 
Blocked 
Blocked 
Blocked 
Blocked 
Blocked 
Blocked 
Blocked 

0.90 
0.70 
0.72 
0.71 
0.88 
1.22 
1.31 
1.02 
1.35 
1.23 
1.27 
1.21 
1.28 
1.16 
1.03 
0.90 
0.83 
0.80 
0.83 
0.86 
0.92 
0.77 
0.63 
0.54 
0.53 
0.36 
0.52 
0.61 
0.52 

238.24 
238.22 
238.05 
238.45 
238.04 
238.22 
238.27 
238.39 
238.39 
238.40 
238.07 
238.09 
237.94 
238.07 
238.12 
238.15 
238.09 
238.12 
238.09 
238.07 

235.41 
235.60 
235.58 
235.59 
235.43 
235.08 
234.99 
23 5.28 
234.95 
235.07 
235.03 
235.09 
235.02 
235.14 
235.27 
235.41 
235.48 
235.50 
235.48 
235.44 
235.38 
235.53 
235.68 
235.76 
235.77 
235.95 
235.78 
235.69 
235.78 
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Table A . l  (continued) 

Well 
NO. 

Date 
measured 

Depth to 
water (m) 

Water-level 
elevation (m) 

654 
654 
654 
654 
654 
654 
654 
654 
654 
654 
6 54 
654 
654 
654 
654 
654 
6 54 
654 
654 
654 
654 
654 
654 
654 
654 
654 
654 
654 
654 
654 
654 
654 
654 
654 
654 
654 
654 
654 
654 
654 
655 
655 
655 
655 
655 
655 
655 
655 
655 
655 
655 
655 
655 
655 
655 
655 
655 
655 

02- 10 -89 
02-17-89 
02-24-89 
03 -03 -89 
03 -09-89 
03-15-89 
03-22-89 
03-28-89 
04-07-89 
04- 14-8 9 
04-22-89 
05 -04 - 8 9 
05-12-89 
05-17-89 
05 -26-8 9 
06-01-89 
06 -09-89 
06-16-89 
06-23-89 
06-28-89 
07-07-89 
07-14-89 
07-21-89 
07-28-89 
08-04-89 

08-1 8-89 
08-30-89 
09-07-89 
09-18-89 
09-27-89 

02-15 -90 
03-14-90 
04-23-90 
05-21-90 

07-25-90 
08-23-90 

01 -12-88 

03 -03 -88 
04-08-88 
05 -05-88 
06-09-88 
06-29-88 
07-28 -8 8 
08-3 1-88 

08-1 1-89 

01 - 15 -90 

06-26-90 

09-25-90 

02-04-88 

10 -04-8 8 
10-05-88 
10-24-88 
11-01-88 
11-01-88 
11-07-88 
11-14-88 
1 1-21 -88 
11-28-88 

0.51 
0.48 
0.46 
0.34 
0.30 
0.36 
0.39 
0.39 
0.36 
0.4 1 
0.50 
0.59 
0.45 
0.51 
0.53 
0.61 
0.50 
0.46 
0.23 
0.28 
0.21 
0.33 
0.30 
0.53 
0.57 
0.55 
0.50 
0.56 
0.49 
0.47 
0.52 
0.29 
0.00 
0.00 
0.15 
0.09 
0.61 
0.50 
0.59 
0.83 

13.26 
12.80 
12.62 
12.45 
12.52 
13.00 
13.20 
13.09 
13.30 
13.24 
13.30 
13.32 
13.27 
13.39 
13.35 
13.23 
13.05 
12.91 

235.79 
235.82 
235.84 
235.96 
236.00 
235.94 
235.91 
235.91 
235.95 
235.90 
235.80 
235.72 
235.86 
235.79 
235.77 
235.69 
235.80 
235.84 
236.07 
236.02 
236.03 
235.97 
236.00 
235.71 
235.73 
235.16 
235.80 
235.74 
235.81 
235.84 
235.78 
236.01 
236.30 
236.30 
236.15 
236.21 
235.69 
235.80 
235.72 
235.48 
242.73 
243.19 
243.37 
243.54 
243.47 
242.99 
242.79 
242.89 
242.69 
242.75 
242.69 
242.67 
242.72 
242.60 
242.64 
242.76 
242.94 
243.08 
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Table A . l  (continued) 

Well Date Depth to Water-level 
No. measured water (m) elevation (m) 

655 
655 
655 
655 
655 
655 
655 
655 
655 
655 
655 
655 
655 
655 
655 
655 
655 
655 
655 
655 
655 
655 
655 
655 
655 
655 
655 
655 
655 
655 
655 
655 
655 
655 
655 
655 
655 
655 
655 
655 
655 
655 
655 
655 
655 
655 
655 
655 
655 
655 
655 
655 
656 
656 
656 
656 
656 
656 

12-05-88 
12-06 -8 8 
12-12-88 
12-20-88 

01 -02-89 
01-06-89 

01-17-89 

12-27 -88 

01-11-89 

01-27-89 
01 -3 1-89 
02-08-89 
02-10-89 
02-17-89 
02-24 -8 9 
03-03-89 
03-09-89 

03 -22-89 

04-07-89 

04-22-89 

03-15-89 

03 -28-89 

04-14-89 

05-04-89 
05-12-89 
05-17-89 
05-26-89 
06-01-89 
06-09-89 
06-16-89 
06-23-89 
06-28-89 
07-07-89 

07-21-89 
07-28-89 

07-14-89 

08-04-89 
08-1 1-89 
08-18-89 
08-30-89 
09-07-89 
09- 18 -89 
09-27-89 
01 -15-90 
02-15-90 
03-14-90 
04-23 -90 
05-21 -90 
06-26-90 
07-25-90 
08-23-90 
09-25-90 
01-15-88 
02-04-88 
03-03-88 
04-07-88 
05 -05 -88 
06-09-88 

12.90 
12.80 
12.83 
12.88 
12.72 
12.50 
12.37 
12.25 
11.75 
11.98 
12.08 
12.15 
12.14 
12.04 
12.61 
11.75 
11.61 
11.60 
11.93 
11.93 
11.89 
11.84 
12.20 
12.40 
12.20 
12.31 
12.37 
12.40 
12.37 
12.35 
11.74 
11.70 
11.87 
12.05 
12.05 
12.23 
12.41 
12.40 
12.41 
12.64 
12.62 
12.50 
12.61 
12.05 
11.58 
11.90 
12.32 
12.06 
12.50 
12.42 
12.53 
12.87 
12.95 
12.37 
11.84 
11.71 
11.52 
12.18 

243.09 
243.18 
243.16 
243.11 
243.27 
243.49 
243.62 
243.74 
244.24 
244.01 
243.91 
243.84 
243.84 
243.95 
243.3 8 
244.24 
244.38 
244.39 
244.06 
244.06 
244.10 
244.15 
243.79 
243.59 
243.79 
243.68 
243.62 
243.59 
243.62 
243.64 
244.25 
244.29 
244.12 
243.93 
243.94 
243.75 
243.58 
243.59 
243.58 
243.35 
243.37 
243.49 
243.38 
243.93 
244.41 
244.09 
243.67 
243.92 
243.49 
243.57 
243.46 
243.12 
245.52 
246.10 
246.63 
246.77 
246.95 
246.29 
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Table A . l  (continued) 

Wcll Date 
No. measured 

Depth to 
water (in) 

Water-level 
elevation (rn) 

656 
656 
656 
656 
656 
656 
656 
656 
656 
656 
656 
656 
656 
656 
656 
656 
656 
656 
656 
656 
656 
656 
656 
656 
656 
656 
656 
656 
656 
656 
656 
656 
656 
656 
656 
656 
656 
656 
656 
656 
656 
656 
656 
656 
656 
656 
656 
656 
656 
656 
656 
656 
656 
656 
656 
656 
656 
656 

06-29-88 
07-28-88 
08-31-88 
10-04-88 

10-24-88 
10-04-88 

11-01-88 
1 1-01 -88 
11-07-88 
11-14-88 
11-28-88 
12-05-88 
12-06-88 
12-12-88 
12-20-88 
12-27-8 8 
01-02-89 
01-05-89 
01 -1 1-89 
01-17-89 

01-31-89 
02-08-89 
02-10-89 

02-24-89 

0 1 -27 -89 

02-12-89 

03-03-89 
03 -09-89 
03-15-89 

03 -28 -8 9 

04-14-89 
04-22-89 

05-12-89 

05-26-89 

03-22-89 

04-0'7 -8 9 

05 -04-89 

05-17-89 

06-01-89 
06-09 -89 
06-16-89 
06-23 -89 
06-28-89 

07-14-89 
07-21-89 

08-04-89 
08-1 1-89 
08-18-89 
08-30-89 
09-07-89 
09-18-89 
09 -27 -89 

07-07-89 

07-28-89 

01 - 15-90 
02-15-90 
03-14-90 
04-23-90 

12.48 
12.64 
12.80 
12.60 
12.89 
12.95 
12.84 
13.02 
13.03 
12.93 
12.56 
12.39 
12.35 
12.26 
12.27 
12.25 
12.09 
11.87 
10.70 
11.28 
10.82 
10.92 
11.14 
11.30 
11.36 
11.63 
11.59 
10.61 
10.37 
10.73 
12.22 
12.15 
12.19 
12.25 
12.55 
12.70 
12.65 
11.14 
11.23 
11.34 
11.28 
11.03 
10.70 
10.75 
12.32 
11.99 
11.30 
11.38 
11.38 
11.40 
11.91 
11.99 
11.89 
11.97 
11.15 
10.33 
10.58 
11.10 

245.99 
245.83 
245.67 
245.87 
245.59 
245.53 
245.64 
245.45 
245.44 
245.54 
245.9 1 
246.09 
246.12 
246.21 
246.20 
246.22 
246.38 
246.60 
247.78 
247.19 
247.65 
247.55 
247.33 
247.17 
247.12 
246.85 
246.89 
247.87 
248.11 
247.74 
246.25 
246.32 
246.29 
246.23 
245.92 
245.77 
245.82 
247.33 
247.24 
247.13 
247.19 
247.45 
247.78 
247.73 
246.15 
246.48 
247.17 
247.09 
247.09 
247.07 
246.56 
246.48 
246.58 
246.5 1 
247.32 
248.14 
247.89 
247.38 
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Table A.l  (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 1 1.54 246.93 
656 07-25-90 1 1.74 246.73 
656 08-23-90 11.83 246.64 
656 09-25-90 12.23 246.24 
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Table A.2. Locations, elevations, and depth to water measurements for jntratrench wells in SWSA 6 ICM capped areas 

Elevation at 
ORNL ORNL top of bottom 

casing of well 
Well Northing Eaqting (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 

T82 17702 24641 253.75 249.23 
T103 17703 24682 254.89 249.77 
T120 17650 24637 253.53 248.36 
T370 17587 24683 254.28 250.09 
T380 17642 24680 254.36 250.17 
T444 17660 24715 255.26 250.49 

T69 
T84 
T121 
I330 

? T363 
T397 
T408 
T417 

16870 24565 243.31 239.65 
17057 24690 247.81 242.93 
17106 24629 249.35 244.22 
17044 24562 247.07 241.88 
16989 24567 244.87 240.58 
17049 24508 248.67 243.55 
17169 24550 250.39 245.20 
17141 24529 250.27 245.47 

T85 16638 24614 239.01 235.35 

3.19 
Dry 
5.02 
Dry 
4.14 
4.98 
Dry 
Dry 

Cap area 1 
0.80 1.10 1.15 1.14 Dry 3.93 3.7 3.66 
Drv Dry Dry Dry Dry Dry Dry Dry 
Dry Dry D r y D r y D r y D r y D r y D r y  
Dry Dry D r y D r y D r y D r y D r y D r y  
Dry Dry Dry Dry Dry Dry Dry Dry 
4.55 4.59 4.63 4.64 4.66 4.65 4.65 4.65 

3.06 
Dry 
5 .OO 
Dry 
3.93 
4.63 
Dry 
Dry 

Cup area 2 
3.12 
Dry 
Dry 
Dry 
3.70 
4.85 
Dry 
Dry 

3.04 
Dry 
5.09 
5.05 
3.73 
5.01 
Dry 
Dry 

3.18 
Dry 
Dry 
Dry 
3.99 
Dry 
Dry 
rn 

3.49 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 

3.29 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 

3.39 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 

3.43 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry m 

Cup area 5 
3.21 2.36 2.60 2.11 2.18 2.56 2.34 1.82 2.11 

T92-1 16733 24613 241.45 236.70 4.51 3.92 4.48 4.06 3.83 4.48 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 3.4 
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 
TllO 16684 24650 239.52 236.16 2.78 2.77 2.15 2.78 3.13 Dry Dry Dry Dry 
T112 16628 24651 238.78 235.12 2.92 2.63 2.27 2.40 2.72 2.82 2.89 2.48 2.31 
7308 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 2.43 2.45 2.55 2.17 2.08 

TlOl 16423 25037 232.84 228.97 2.34 2.05 2.80 2.66 3.43 3.57 3.43 3.37 3.44 

I329 16678 24922 236.99 233.14 3.20 2.87 3.12 2.85 2.99 Missing 3.11 3 2.97 
T395 16718 24942 237.98 234.99 2.56 2.34 2.34 2.32 2.63 Dry Diy Dry Dry 
~ 4 1 3  16598 2 x x ~ i  236.81 234.09 2.44 2.50 2.45 Dry Dry Dry Dry Dry 
T414 16650 24987 237.63 234.29 2.94 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 

Cup area 6 

T315 16575 24965 234.50 231.68 2.48 2.27 Dry D r y D r y D r y D r y D r y D r y  



Table A.2 (continued) 
~ 

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

T82 
T103 
T120 
T370 
T380 
T444 

T69 
T84 
T121 
T330 

? T363 

T408 
T417 

T85 
192- 1 
732-2 
T105 
T110 
T112 
"308 
'E313 

TlOl 
7315 
T329 
7395 
T413 
T4 14 
T426 

E T397 

3.63 
Dry 
Dry 
Dry 
Dry 
4.65 

3.45 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 

2.26 
4.13 
3.51 
2.33 
Dry 
2.4 1 
3.48 
2.15 

2.46 
Dry 
3.03 
Dry 
Dry 
Dry 
Dry 

3.52 
Dry 
Dry 
Dry 
Dry 
4.65 

3.55 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 

2.5 
4.44 
3.82 
2.28 
Dry 
2.6 1 
Dry 
2.25 

3.51 
Dry 
3.09 
Dry 
Dry 
Dry 
Dry 

3.49 
Dry 
Dry 
Dry 
Dry 
4.65 

3.56 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 

2.65 
4.58 
3.87 
2.29 
Dry 
2.73 
DrJl 
2.33 

3.58 
Dry 
3.1 1 
Dry 
Dry 
Dry 
Dry 

3.43 
Dry 
Dry 
Dry 
Dry 
4.65 

3.59 
w 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 

2.67 
4.61 
3.9 
2.3 1 
Dry 
2.77 
Dry 
2.39 

3.59 
Dry 
3.16 
Dry w 
Dry 
Dry 

3.38 
Dry 
Dry 
Dry 
Dry 
4.66 

Drsr 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 

2.68 
4.26 
3.79 
2.36 
Dry 
2.89 
Dry 
2.45 

3.55 
Dry 
3.14 
Dry 
Dry 
Dry 
Dry 

Cap area 1 
3.34 3.26 
Dry Dry 
Dry Dry 
Dry Dry 
Dry Dry 
4.67 4.67 

Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 

cup mea 5 
3.09 3.23 3.14 

Cap area 2 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 

Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 

3.96 4.04 4.05 
2.4 2.47 2.6 

2.96 2.96 2.92 

2.53 2.86 2.86 

Dry D r y D r y  

D r y D r y D r y  

Cup area 6 
3.62 3.67 3.63 
Dry D r y D r y  

Dry D r y D r y  
Dry D r y D r y  
D r y D r y  Dry 
Dry Dry Dry 

3.21 3.31 DRY 

Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 

3.28 

4.04 
2.65 
Dry 
2.93 
Dry 
2.87 

3.63 

DRY 
Dry 

Dry 
Dry 
Dry 
Dry 

Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 

2.36 
4.42 
3.42 
2.68 
3.22 
2.92 
Dry 
2.6 

3.52 
Dry 

DRY 
Dry 
Dry 
Dry 
Dry 

Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 
Dry 

1.63 
3.53 
2.9 1 
2.54 
3.22 
2.3 1 
3.29 
2.06 

3.29 
2.46 
2.96 
Dry 
Dry 
Dry 
Dry 

Dry 
Dry 
Dry 
Dry 
4.1 
Dry 
Dry 
Dry 

2.14 
4.14 
3.5 
2.47 
3.21 
2.29 
3.34 
2.02 

3.4 
2.7 
3 
Dry 
Dry 
Dry 
Dry 

Dry Dry 
D r Y D r Y  
D r y w  
D r Y D r Y  

D ryw 
W D r y  
Dry Dry 

3.91 3.99 

2.89 3.07 
4.67 4.67 
4.07 4.1 
2.44 2.49 
3.21 3.22 
2.84 2.88 
D r Y D r Y  
2.36 2.53 

3.68 3.58 
Dryw 
3.13 3.18 
Dry Dry 
Dry Dry 
D r y D r y  
D r Y D r y  



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 
Cap area I 

T82 
T103 
T120 
T370 
T380 
T444 

Cap area 2 

T69 D r y w D r y D r y m D r y  Dry D r Y D r y D r y D r y D r y D r Y D r y  
T84 Dry Dry Dry Dry w Dry Dry Dry w Dry Dry Dry Dry Dry 
T121 Dry Dry Dry Dry Dry Dry Dry D r y D r Y D r y D r y D r y w D r y  
"330 D r y D r y w D r y D r y D r y  Dry D r y D r y D r y z l r y w D r y D r y  

T408 D r y D r y D r y D r Y m D r y  Dry Dry Dry Dry Dry Dry Dry Dry 
T417 Dry DrY rn Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry 

Cap area 5 
T85 2.62 2.26 2.65 2.98 2.62 2.33 2.68 2.05 1.9 2.03 1.94 2.42 2.38 2.42 

7.92- 1 4.1 3.83 4.52 4.67 4.32 4.21 4.5 3.89 3.75 3.94 3.9 4.45 4.31 4.33 
7-92-2 3.47 3.21 3.82 3.93 3.59 3.42 3.81 3.26 3.13 3.2 3.15 3.57 3.67 3.71 
T105 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 

TI 12 2.92 2.93 2.89 2.93 2.98 2.83 2.91 2.83 2.64 2.56 2.5 2.6 2.76 2.83 
7308 D r Y D r Y D r y D r Y W D r y  Dry Dry 3.39 3.36 3.35 3.49 Dry Dry 
T318 2.66 2.44 2.41 2.71 2.78 2.5 2.66 2.53 2.44 2.39 2.26 2.48 2.54 2.58 

Cup area 6 
TI01 3.43 3.37 3.52 3.61 3.53 3.52 3.57 3.42 3.38 3.42 3.39 3.5 3.52 3.5 

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 
n 9 5  D r y D r Y W D r y D r y D r y  Dry Dry 2.67 2.71 2.7 2.83 Dry Dry 

? N T363 D r y w w D r y D r Y D r y  Dry 4.18 Dry Dry Dry 4.05 Dry 4.14 
m T397 D r Y D r Y R J D r y D r y D r y  Dry Dry Blocked Blocked Blocked Blocked Blocked Blocked 

"110 3.23 3.24 3.25 3.26 Dry Dry Dry Dry Dry Dry Dry Dry m Dry 

T315 D r y D r Y g r y D r y m D r y  Dry Dry Dry Dry Dry Dry Dry Dry 

T413 D r y m D r y D r y m m  Dry D ~ ~ D r y D r y D r Y D r y W  
T4 14 Dry Dry Dry Dry Dry w Dry Dry Dry Dry Dry Dry Dry Dry 
7'426 Bry Dry m Dry Dry Dry Dry Dry Dry Dry Dr)r Dry Dry Dry 



Table A.2 (continued) 

Well 3-26-90 4-3-90 4-10-90 4-25-90 5-7-90 5-16-90 5-30-90 6-29-90 7-19-90 8-6-90 8-21-90 9-6-90 9-18-90 
Cup area 1 

T82 
T103 
T120 
T370 
"380 
T444 

T69 
T84 
T121 
T330 

? T363 
3 T397 

T408 
T417 

T85 
m2- 1 
T92-2 
T105 
T110 
T112 
T308 
T3 18 

TlOl 
T315 
T329 
T395 
T413 
T4 14 
T426 

Cap area 2 
D r y w D r Y D r Y D r y w  D r y D r Y D r Y D r y D r Y D r y W  
D r Y D r Y D r Y D r Y D r y D r Y  D r y D r y D r y W D r Y D r y D r Y  
D r y D r y D r y D r y D r y D r y  Dry D ryDrywDrYDryDrY 
D r y D r y D r Y D r y D r y D r Y  Dry D r y D r y D r y D r Y W D r y  
Dry Dry 3.94 4.03 4.14 4.17 Dry D r y D r Y W D r Y D r y W  

Blocked Blocked Blocked Blocked Blocked Blocked Blocked Blocked Blccked Blocked Blocked Blocked Blocked 
D r y D r y  
D r y D r y  

2.53 2.75 
4.63 4.65 

4 4.06 
2.48 2.5 
W D r y  
2.7 2.88 
3.53 Dry 
2.52 2.7 

3.57 3.62 
W W  
3.08 3.16 
D ryw 
W D r Y  
Dry Dry 
D r Y D r y  

W D r y  
D r y D r y  

2.79 3 
4.63 Dry 

4 4.06 
2.54 2.63 
D r Y D r y  
2.91 2.97 
D r Y D r y  
2.77 2.88 

3.66 3.69 

3.16 3.26 
D r y D r y  

D r y D r Y  
Dry Dry 
D r y D r y  
D r Y D r Y  

Dry 
Dry 

2.56 
4.22 
3.59 
2.72 
Dry 
3.02 
Dry 
2.73 

3.53 
Dry 
3.15 
Dry 
Dry 
Dry 
Dry 

Dry 
Dry 

2.7 
Dry 
3.81 
2.68 
Dry 
2.9 1 
Dry 
2.62 

3.56 

3.15 
Dry 

Dry 
Dry 
Dry 
Dry 

Dry 
Dry 

Cap area 5 
2.75 
4.44 
3.68 
2.7 
Dry 
2.95 
Dry 
2.77 

Cap mea 6 
3.57 
Dry 
3.18 
Dry 
Dry 
Dry 
Dry 

Dry 
Dry 

3.38 
Dry 
4.17 
2.81 
Dry 
3.03 
Dry 
3.11 

3.69 
Dry 
3.34 
Dry 
Dry 
Dry 
Dry 

Dry 
I)ry 

2.62 
4.54 
3.86 
2.84 
Dry 
2.89 
Dry 
2.57 

3.69 
Dry 
3.19 
w 
W 
Dry 
Dry 

W D r Y  
W D r Y  

2.88 2.92 
4.2 4.66 
3.58 4.09 
2.76 2.75 
W D r Y  
2.91 2.9 
W D r y  
2.86 2.63 

3.52 3.58 

3.26 3.19 
W D r Y  

W D r y  
Drv Dry 
Dry Dry 
D r y D r Y  

m m  
Dryw 

D r y W  

Dryw 

Drym 

3.28 3.25 

4.12 4.09 
2.78 2.84 

2.96 3.01 

2.97 2.91 

3.64 3.65 

3.29 3.36 
Drym 

W D r Y  
D r y W  
DrYm 
Dry Dry 



Table A.2 (continued) 

Elevation (rn) 
ORNL ORNL Topof Bottom 

Well Northinp Eating Casing of We11 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 

T44 
T57 
T60 
T63 
T162 
T180 
T225 
7237 
T24 1 
T3 52 
T367 

? N T373 
03 T374 

T422 
T424 
T453 

15809 23965 232.63 227.48 
15761 24032 233.01 228.27 
15700 24053 232.60 228.36 
15873 24026 232.83 227.64 
15768 24082 233.42 229.25 
15862 24076 233.31 228.16 
15949 24054 233.21 228.06 
15842 24113 233.14 228.45 
15793 24134 233.68 229.48 
15950 24111 234.49 229.81 
15896 24148 234.30 230.10 
15994 24126 236.06 231.86 
15806 24177 233.58 229.78 
15876 24189 234.13 231.78 
16038 24168 237.78 233.10 
15929 24220 235.79 232.29 

Dry 
Dry 
Dry 
3.87 
Dry 
Dry 
Dry 
Dry 
Dry 
4.65 
w 
Dry 
lDry 

Dry 
1.80 

3.21 

4.83 
Dry 
3.75 
3.24 
4.05 
3.98 
Dry 
4.34 
Dry 
4.43 
3.99 
Dry 
Dry 
1.76 
4.45 
3.07 

4.09 

3.96 
2.84 

4.87 

Dry 

Dry 

Dry 
Dry 
Dry 

w 
Dry 
m 
1.77 
4.59 
3.15 

4 5 2  

Cap area 8 
3.25 3.99 4.68 
3.67 
3.11 
2.44 
3.08 
2.66 
4.49 
3.15 
3.72 
4.33 
3.56 
Dry 

Missing 
1.61 

Missing 
3.12 

4.50 
3.74 
3.33 

Missing 
3.51 
4.68 
3.68 

Missing 
Dry 
3.65 
Dry 

Missing 
Dry 

Missing 
3.25 

Dry 
Dry 
4.08 
Dry 
4.78 
5.00 
Dry 
Dry 
Dry 
3.96 
Dry 
Dry 
Dry 
Dry 
3.28 

4.83 
Dry 
Dry 
4.66 
Dry 
4.97 
Dry 
Dry 
Dry 
Dry 

Dry 
Dry 
Dr). 
Dry 
3.3 

4.03 

4.59 
Dry 
Dry 
4.59 
Dry 
5.01 
5.1 
Dry 
Dry 
Dry 
4.06 
Dry 
Dry 
Dry 
Dry 
3.31 

4.53 
Dry 
Dry 
4.56 

5.01 
5.07 
Dry 
Dry 
Dry 

Dry 
Dry 
Dry 
Dry 

4.05 

3.32 



Table A.2 (continued} 

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

T44 4.55 4.83 4.9 4.92 5 m Dry Dry Dry Dry 4.67 4.75 4.52 4.59 
T57 W D t y D r y D r y D r y D r y  D r y D r Y D r y D r y D r y D r Y D r y D r y  
T60 D r Y D r y D r y D r y D r Y D r y  W D r Y D r y D r y D r y D r y D r y D r y  

T162 D r y W D r Y W D r y D r y  D r y D r y D r Y D r Y D r y D r Y D r y D r y  
TI 80 5.06 5.05 5.06 5.06 Dry Dry Dry D r y D r y D r y D r y D r Y B r y D r y  
'1225 5.16 Dry Dry Dry Dry Dry D r y D r Y D r Y D r y D r y D r y D r y D r Y  
T237 D r y D r y D r y D r y D r y D r y  D r y D r y D r y D r y D r y D r y W D r y  
T24 1 DryDryDryDryDrYw D r Y D r y B r y D r y D r y D r y D r y D r y  
T352 W D r y D r y D r y D r y D r Y  D r v D r y D r y D r y D r y D r y D r y D r y  
T367 4.05 4.08 4.1 4.12 4.1 4.1 D r y D r Y D r y D r y D r y D r y D r y D r y  
T373 D rvDryDryDryDryw D r Y D r Y D r y D r y D r y D r y D r Y D r y  

v, n 7 4  D r y D r y D r y D r y D r Y D r y  Dry Dry Dry Dry Dry Dry Dry Dry 
T422 D r y W D r y D r y D r y D r y  D r y D r Y D r y D r y D r y D r y D r y D r y  
"424 W D r y D r Y D r Y D r Y D r Y  Dry D r Y D r y D r y W D r y D r y D r y  
T453 3.33 3.36 3.36 3.36 3.38 3.42 3.39 3.4 Dr>l Dry Dry Dry Dry Dry 

T63 4.58 4.76 4.8 4.83 4.86 4.93 4.98 5.03 5.04 5.06 4.9 4.85 4.95 5.03 



a
 

A
-30 



Table A.2 (continued) 

Well 3-26-90 4-3-90 4-10-90 4-25-90 5-7-90 5-16-90 5-30-90 6-29-90 7-19-90 8-6-90 8-21-90 9-6-90 9-18-90 

TU 4.86 4.97 5 Dry 4.87 4.96 4.97 Dry Dry Dry Dry Dry Dry 
Cap area 8 

T57 D r Y D r y D r y D r y D r Y D r y  DryDrYDryDryDrywDry  
T60 D r Y D r Y D v D r y D r y D r y  Dry DryDrYDrYDrYwDrY 

TI62 D r Y D r y D r Y D r Y D r y D r y  DrywDryDryDrYDryDry 
T180 DrYDrYDrYDrYDryw D r y D r y h y D r y D r y D r y D r y  

T237 D r y D r y D r y D r Y D r Y D r y  D r y D r y D r Y W D r y D r y D r y  
T24 1 D r Y D r y D r y D r y D r y D r y  Dry Dry Dry Dry Dry Dry Dry 
T352 D r y D r y D r y D r Y D r y D r y  D r y D r Y D r y D r y D r Y D r q r D r y  
T367 D r y D r Y D r Y D r y D r y D r y  D r Y D r y h y D r y D r y D r Y D r y  

c3 T373 ~ r Y D r y D r y D r y D r Y J w  D r y D r Y D r y D r y D r y D r Y D r y  
+ 3374 D r s r B r y D r y D r y D r y D r Y  DrywDrYDryDryDrYDry 

DrYDryDrYwDrYDryDry T422 W D r y D r Y D r y D r y D r y  
T424 D r y D r Y D r Y D r y D r y D r y  

T63 4.87 4.91 4.95 5.01 5.04 5.03 5.04 Dry Dry Dry DrY Dry 

T225 Blocked Blocked B h k d  Blocked Blocked Blocked Block& Blocked Blocked Blocked Blocked Blocked Block& 

Dry 4.56 4.57 4.56 Blocked Blocked Blocked 
T453 



Table A.3. Daily rainfall in SWSA 6 from October 1988 through September 1990 

Precipitation Precipitation Precipitation Precipitation 

1010 118 8 
10/02/88 
10/03/88 
10/04/88 
10/05/88 
1 0/06/88 
1 0/07/88 
10/08/88 
10/09/88 
1011 0/88 
1011 1/88 
10/12/88 
1011 3/88 
10/14/88 
1011 5/88 
1011 6/88 
10/17/88 
101 1 8/88 
1 011 9/88 
10/20/8 8 
1 012 118 8 
1 0/22/8 8 
10/23/88 
10/24/8 8 
1 0/25/88 
1 0126188 
10/27/88 
1 0/28/88 
10/29/88 
10/30/88 
1013 1/88 
11/01/88 
11/02/88 
11/03/88 
11/04/88 
11/05/88 
11/06/88 
11/07/88 
11/08/88 
11/09/88 
1 111 0188 
1111 1/88 
11/12/88 
11/13/88 
11/14/88 
11/15/88 
11/16/88 
11/17/88 
11/18/88 

12.95 
4.83 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
8.13 
0.00 
0.00 
2.03 
9.65 
0.00 
3.56 
0.25 
2.54 
0.00 
0.00 
7.37 
0.25 
1.02 
1.27 
0 .oo 
0.00 
0.00 
41.91 
26.42 
1.02 
0.00 
2.29 
0.00 
7.1 1 
0.00 
1.52 
2.29 
0.25 
0.00 
12.19 
0.00 
0.00 

1 1 /2O/8 8 
11/21/88 
11/22/88 
11/23/88 
11/24/88 
11/25/88 
11/26/88 
11/27/88 
11/28/88 
11/29/88 
11/30/88 
12/01/88 
12/02/88 
12/03/88 
12/04/88 
12/05/88 
12/06/88 
1 2/07/88 
12/08/88 
12/09/88 
12/10/88 
1211 1/88 
12/12/88 
12/13/88 
12/14/88 
1211 5/88 
1211 6/88 
12/17/88 
12/18/88 
1 211 918 8 
12/20/88 
1212 1/88 
12/22/88 
12/23/88 
12/24/88 
12/25/88 
1 2/26/88 
1 212718 8 
12/28/88 
12/29/88 
1 213 018 8 
1213 1/88 
0 1 /O 1/89 
01/02/89 
0 1/03/89 
01/04/89 
01/05/89 
01/06/89 

Date (mm) Date (mm) Date (mm) Date (in m) 
01/07/89 0.00 02/25/89 0.00 11/19/88 21.08 

20.57 
0.00 
0.00 
0.00 
0.00 
0.00 
0.25 
25.65 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
10.41 
1.78 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
18.80 
0.25 
10.67 
14.73 
0.00 
0.00 
0.00 
8.13 
0.00 
16.51 
33.02 
1.52 
1.27 
1.27 
0.00 
0.76 
15.74 

0 1/08/89 
0 1/09/89 
01/10/89 
01/11/89 
01/12/89 
01/13/89 
01/14/89 
01/15/89 
01/16/89 
01/17/89 
0 1 /18/89 
01/19/89 
0 1/20/89 
01/21/89 
0 1/22/89 
01/23/89 
01/24/89 
0 1 /25/8 9 
0 1 @6/8 9 
01/27/89 
01/28/89 
01/29/89 
0 1/30/89 
01/31/89 
0210 1 /8 9 
02/02/89 
02/03/89 
02/03/89 
02/05/8 9 
02/06/89 
02/07/89 
02/08/89 
02/09/89 
0211 OB9 
02/11/89 
0211 2/89 
02/13/89 
02/14/89 
0211 5/89 
0211 6/89 
02/17/89 
021 18/89 
0211 918 9 
02/20/89 
02/21/89 
02/22/89 
02/23/89 
02/24/89 

A-32 

26.61 
0.00 
2.75 
32.54 
45.49 
11.03 
21.71 
1 .oo 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.50 
0.00 
0.00 
0.25 
14.11 
0.00 
0.00 
0.00 
2.01 
0.25 
15.61 
15.81 
2.77 
0.00 
0.00 
0.00 
0.00 
0.00 
1.25 
10.09 
0.00 
5 .OO 
34.51 
8.01 
0.00 
14.67 
22.80 
0.00 
0.00 
0.00 

02/26/89 
02/27/89 
02/28/89 
0310 1/89 
03/02/89 
03/03/89 
03/04/89 
03/05/89 
03/06/89 
03/07/89 
03/08/89 
03/09/89 
03/10/89 
0311 1/89 
03/12/89 
03/13/89 
03/14/89 
0311 5/89 
03/16/89 
031 17/89 
03/18/89 
0311 9/89 
03/20/89 
03/21/89 
03/22/89 
03/23/89 
03/24/89 
03/25/89 
03/26/89 
03/27/89 
03/28/89 
03/29/89 
03/30/89 
0313 1/89 
0410 1/89 
04/02/89 
04/03/89 
04/04/89 
04/05/89 
04/06/89 
04/07/89 
04/08/89 
04/09/89 
04/10/89 
0411 1/89 
04/12/89 
04/13/89 
04/14/89 

0.00 
11.51 
14.82 
0.00 
0.00 
0.00 
7.04 
30.65 
3.28 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.51 
0.25 
0.00 
18.25 
0.00 
11.82 
11.62 
0.00 
12.25 
0.00 
0.25 
0.00 
0.00 
0.00 
0.25 
29.93 
14.23 
0.00 
0.00 
4.26 
23.98 
0.00 
0.25 
3 "25 
8.52 
0.00 
0.00 
0.00 
0.00 
0.00 
1.75 



Table A.3 (continued) 

Precipitation Precipitation Precipitation Precipitation 
Date (mm) Date (mm) Date (mm) Date (mm) 

041 1 5/89 4.51 06/03/89 0.00 07/22/89 3.03 09/09/89 0.00 
04/16/89 
04/17/89 
04/18/89 
04/19/89 
04/20/89 
04/21/89 
04/22/89 
04/23/89 
04/24/89 
04/25/89 
04/26/89 
04/27/89 
04/28/89 
04/29/89 
04/30/89 
05/01/89 
05/02/89 
05/03/89 
05/04/89 
05/05/89 
05/06/89 
05/07/89 
05/08/89 
05/09/89 
05/10/89 
05/11/89 
051 12/89 
051 13/89 
05/14/89 
05/15/89 
0511 6/89 
05/17/89 
051 1 8/89 
05/19/89 
05/20/89 
05/21/89 
05/22/89 
05/23/89 
05/24/89 
05/25/89 
05/26/89 
05/27/89 
05/28/89 
05/29/89 
05/30/89 
05/3 1/89 
06/01/89 
06/02/89 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
2.28 
0.75 
0.00 
0.00 
0.25 
0.25 
5.58 
0.25 
13.13 
0.00 
0.00 
5.75 
45.84 
1.77 
0 .oo 
2.50 
18.99 
0.00 
0.00 
0.00 
0.00 
0.00 
0.50 
0.00 
0.00 
0.00 
2.25 
29.95 
0.00 
4.06 
0.50 
0.00 
0.00 
15.97 
11.64 
0.00 
0.00 
0.00 
0.00 
0 .oo 
0.00 

06/04/89 
06/05/89 
06/06/89 
06/07/89 
06/08/89 
06/09/89 
06/10/89 
0611 1/89 
0611 2/89 
06/13/89 
06/14/89 
0611 5/89 
06/16/89 
06/17/89 
06/18/89 
06/19/89 
06/20/89 
06/21/89 
06/22/89 
06/23/89 
06/24/89 
06/25/89 
06/26/89 
06/27/89 
06/28/89 
06/29/89 
06/30/89 
07/01/89 
07/02/89 
07/03/89 
07/04/89 
07/05/89 
07/06/89 
07/07/89 
07/08/89 
07/09/89 
07f 10189 
0711 1/89 
07/12/89 
07/13/89 
07/14/89 
0711 5/89 
07/16/89 
0711 7/89 
0711 8/89 
0711 9/89 
07/20/89 
07/21/89 

3.52 
15.67 
17.2 1 
0.00 
9.56 
17.76 
0.00 
0.00 
20.54 
8.86 
1.75 

35.68 
14.93 
0.00 
0.00 
4.28 
35.93 
8.63 
17.21 
1.01 
0.00 
0.00 
0.00 
0.00 
8.83 
0.00 
0.00 
5.04 
7.0 1 
21.45 
1.76 
0.25 
35.25 
0.25 
0.00 
0.00 
0.00 
0.00 
4.02 
1.26 
0.00 
0.00 
3.00 
0.00 
0.00 
7.36 
0.25 
6.57 

07/23/89 
07/24/89 
07/25/89 
07/26/89 
07/27/89 
07/28/89 
07/29/89 
07/30/89 
07/3 1/89 
08/01/89 
08/02/8 9 
08/03/89 
08/04/89 
08/05/89 
08/06/89 
08/07/89 
08/08/89 
08/09/89 
08/10/89 
0811 1/89 
0811 2/89 
08/13/89 
08/14/89 
08/15/89 
08/16/89 
08/17/89 
08/18/89 
08/19/89 
08/20/89 
08/21/89 
08/22/89 
08/23/89 
08/24/89 
08/25/89 
08/26/89 
08/27/89 
08/28/89 
08/29/89 
08/30/89 
08/3 1/89 
09/01/89 
09/02/89 
09/03/89 
09/04/89 
09/05/89 
09/06/89 
09/07/89 
09/08/89 

A-33 

6.85 
0.25 
0.25 
0.00 
0.00 
3.05 
0.00 
3.04 
2.02 
31.45 
0.00 
0.00 
0.25 
0,OO 
0.25 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.25 
0.00 
0.25 
0.25 
0 .oo 
0.00 
0.00 
0.00 
30.16 
2.50 
0.00 
4.56 
0.00 
0.00 
0.00 
4.30 
0.00 
30.98 
0.25 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

09/10/89 
0911 1/89 
09/12/89 
09/13/89 
09/14/89 
0911 5/89 
09/16/89 
09/17/89 
0911 8/89 
0911 9/89 
09/20/89 
0912 1/89 
09/22/89 
09/23/89 
09/24/89 
09/25/89 
09/26/89 
09/27/89 
09/28/89 
09/29/89 
09/30/89 
1 010 1/89 
10/02/89 
10/03/89 
10/04/89 
10/05/89 
10/06/89 
10/07/89 
10/08/89 
10/09/89 
lO/l0/89 
1011 1/89 
10/12/89 
1 011 3/89 
10/14/89 
1011 5/89 
1 01 16/89 
10/17/89 
1011 8/89 
l0/19/89 
10/20/89 
1012 1/89 
10/22/89 
10/23/89 
10/24/89 
10125189 
10/26/89 
10/27/89 

0.00 
14.98 
0.00 
0.00 
12.17 
45.88 
0.51 
0.00 
0.00 
0.00 
0.00 
0.00 
33.35 
6.08 
0.00 
23.22 
0.25 
0.00 
1 .oo 
15.55 
55.3 1 
9.31 
0.25 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
17.70 
20.27 
7.80 
0.25 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



Table A.3 (continued) 

Precipitation Precipitation Precipitation Precipitation 
Date (mm) Date, (mm) Date, (mrn) Date (mm) 

0.00 10/28/89 0.00 12/16/89 03/24/90 
10129189 
1 013 0189 
1013 1/89 
11/01/89 
11/02/89 
11/03/89 
11/04/89 
11/05/89 
11/06/89 
11/07/89 
11/08/89 
11/09/89 
1 l/l0/89 
1111 1/89 
11/12/89 
11/13/89 
11/14/89 
11/15/89 
11/16/89 
11/17/89 
11/18/89 
11/19/89 
11/20/89 
11/21/89 
11/22/89 
11/23/89 
11/24/89 
11/25/89 
11/26/89 
11/27/89 
11/28/89 
11/29/89 
11/30/89 
1 210 1/89 
12/02/89 
12/03/89 
12/04/89 
1 2/05/89 
12/06/89 
12/07/89 
12/08/89 
12/09/89 
1 211 0189 
1211 1/89 
12/12/89 
12/13/89 
12/14/89 
1211 5/89 

0.00 
0.00 
4.32 
0.00 
0 .00 
0.00 
0.00 
0.00 
19.77 
16.24 
13.95 
1.25 
0.00 
0.00 
0.00 
0.00 
6.50 
35.67 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
21.16 
0.25 
0.00 
0.00 
0.75 
2.02 
18.29 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
3 .OO 
11.26 
0.75 
0.00 
2.25 
3.25 
0.00 
0.00 
0.25 

1211 7/89 
1211 8/89 
1211 9/89 
12120189 
12/21/89 
12/22/89 
1 2/23/89 
12/24/89 
1 2/25/89 
12/26/89 
12/27/89 
12/28/89 
12/29/89 
12130189 
1213 1/89 
01/01/90 
01/02/90 
0 1/03/90 
01/04/90 
01/05/90 
0 1/06/90 
01/07/90 
01/08/90 
01/09/90 
01/10/90 
0111 1/90 
01/12/90 
01/13/90 
01/14/90 
01/15/90 
01/16/90 
01/17/90 
01/18/90 
01/19/90 
0 1/20/90 
01/21/90 
0 1/22/90 
0 1/23/90 
01/24/90 
01/25/90 
0 1 /26/90 
0 1/27/90 
01/28/90 
0 1/29/90 
01/30/90 
0113 1/90 
0210 1/90 
02/02/90 

0.00 
0.00 
0.00 
6.25 
0.25 
0.00 
0.00 
0.00 
0.00 
0.00 
1 .oo 
0.00 
0.00 
1 .oo 
14.36 
29.35 
0.00 
0.00 
0.25 
10.25 
4.25 
4.00 
3.75 
13.25 
0.00 
0.50 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.25 
19.00 
0.00 
30.25 
0.00 
0.00 
0.00 
8.75 
5.50 
0.00 
0.00 
0.00 
33.25 
0.00 
0.00 
0.00 
2.00 

02/03/90 
02/04/90 
02/05/90 
02/06/90 
02/07/90 
02/08/90 
02/09/90 
02/10/90 
0211 1/90 
02/12/90 
02/13/90 
02/14/90 
02/15/90 
02/16/90 
02/17/90 
02/18/90 
02/19/90 
02/20/90 
02/21/90 
02/22/90 
02/23/90 
02/24/90 
02/25/90 
02/26/90 
02/27/90 
02/28/90 
0310 1 PO 
03/02/90 
03/03/90 
03/04/90 
03/05/90 
03/06/90 
03/07/90 
03/08/90 
03/09/90 
03/10/90 
0311 1/90 
03/12/90 
03/13/90 
03/14/90 
03/15/90 
03/16/90 
03/17/90 
03/18/90 
03/19/90 
03/20/90 
03/21/90 
03/22/90 
03/23/90 
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57.00 
6.25 
0.00 
1 .oo 
2.25 
0.00 
21.25 
18.50 
0.00 
0.00 
0.00 
0.00 
18.50 
34.00 
0.00 
6.00 
5.25 
0.00 
0.00 
9 .OO 
0.00 
0.00 
0.00 
0 .oo 
0.00 
0.00 
2.25 
15.50 
1 .oo 
0.00 
0.00 
0.00 
0.00 
4.50 
3 -27 
9.38 
0.00 
0.00 
0.00 
0.00 
2.00 
47.92 
16.38 
0.00 
3.50 
0.00 
0.00 
0.00 
0.00 

03/25/90 
03/26/90 
03/27/90 
03/28/90 
03/29/90 
0313 0190 
0313 1/90 
04/01/90 
04/02/90 
04/03/90 
04/04/90 
04/05/90 
04/06/90 
04/07/90 
04/08/90 
04/09/90 
04/10/90 
0411 1/90 
04/12/90 
04/13/90 
04/14/90 
0411 5/90 
04/16/90 
04/17/90 
04/18/90 
04/19/90 
04/20/90 
04/21/90 
04/22/90 
04/23/90 
04/24/90 
04/25/90 
04/26/90 
04/27/90 
04/28/90 
04/29/90 
04/30/90 
0510 1 190 
05/02/90 
05/03/90 
05/04/90 
05/05/90 
05/06/90 
05/07/90 
05/08/90 
05/09/90 
051 10190 
0511 1/90 

0.00 
0.00 
0.00 
0.00 
4.25 
2.75 
0.50 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 .oo 
0.00 
0.00 
0.00 
0.00 
0.00 
5.25 
0.25 
0.00 
5.01 
0.00 
0.25 
0.00 
0.00 
10.34 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
22.01 
0.25 
0.00 
56.00 
0.00 
25.50 
13.00 
1.75 
0.50 
0.00 
0.00 
18.00 
4 .OO 
0.00 



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 
0511 3/90 
05/14/90 
0511 5/90 
05/16/90 
0511 7/90 
05/18/90 
05/19/90 
05/20/90 
0512 1/90 
05/22/90 
05/23/90 
05/24/90 
05/25/90 
05/26/90 
05/27/90 
05/28/90 
05/29/90 
05/30/90 
0513 1/90 
06/01/90 
06/02/90 
06/03/90 
06/04/90 
06/05/90 
06/06/90 
06/07/90 
06/08/90 
06/09/90 
0611 0190 
0611 1/90 
06/12/90 
06/13/90 
06/14/90 
06/15/90 
06/16/90 
06/17/90 
0611 8/90 
0611 9/90 
06/20/90 
06/21/90 
06/22/90 
06/23/90 
06/24/90 
06/25/90 
06/26/90 
06/27/90 
06/28/90 

0.00 
0.00 
0.00 
0.00 
2.05 
0.00 
0.00 
7.00 
1 .00 
0.00 
0.00 
0.00 
0.00 
5 .00 
14.50 
20.50 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
8.62 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1 .00 
7.37 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

07/01/90 
07/02/90 
07/03/90 
07/04/90 
07/05/90 
07/06/90 
07/07/90 
07/08/90 
07/09/90 
07/10/90 
0711 1/90 
07/12/90 
07/13/90 
07/14/90 
07/15/90 
07/16/90 
07/17/90 
07/18/90 
07/19/90 
07/20/90 
0712 1/90 
07/22/90 
07/23/90 
07/24/90 
07/25/90 
07/26/90 
07/27/90 
07/28/90 
07/29/90 
07/30/90 
0713 1/90 
08/01/90 
08/02/90 
08/03/90 
08/04/90 
08/05/90 
08/06/90 
08/07/90 
08/08/90 
08/09/90 
08/10/90 
0811 1/90 
08/12/90 
08/13/90 
08/14/90 
08/15/90 
08/16/90 

34.04 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
24.64 
50.04 
25.91 
14.22 
0.00 
0.00 
0.00 
0.00 
5.33 
0.00 
28.19 
5.84 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
21.59 
22.61 
3.56 
0.00 
12.95 
18.29 
0.00 
0.00 
0.00 
0.76 
13.72 
0.00 
0.00 

08/19/90 
08/20/90 
08/21/90 
08/22/90 
08/23/90 
08/2A/90 
08/25/90 
08/26/90 
08/27/90 
08/28/90 
08/29/90 
08/30/90 
08/3 1/90 
09/01/90 
09/02/90 
09/03/90 
09/04/90 
09/05/90 
09/06/90 
09/07/90 
09/08/90 
09/09/90 
09/10/90 
0911 1/90 
09/12/90 
0911 3/90 
09/14/90 
09/15/90 
09/16/90 
09/17/90 
09/18/90 
09/19/90 
09/20/90 
09/21/90 
09/22/90 
09/23/90 
09/24/90 
09/25/90 
09/26/90 
09/27/90 
09/28/90 
09/29/90 
09/30/90 

0.76 
0.00 
5.84 
8.38 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
22.35 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
5.75 
2.25 
2 1 .SO 
0.25 
0.00 
0.00 
0.00 
12.50 
0.00 
7 .00 
1 .00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.50 

06/29/90 0.76 08/17/90 10.92 
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Table A.4. Peak monthly elevations of White Qak Lake from October 1988 
through September 1990 

Iake Lake 
Date peak elevation elevation 
O c c d  (ft) (m) 
10-02-88 745.08 227.16 
12-31-88 747.44 227.88 
01-12-89 748.19 228.11 
02-2 1-89 747.28 227.83 
03-30-89 746.98 227.74 
04-04-89 746.41 227.56 
05-05-89 746.75 227.67 
06-22-89 747.1 1 227.78 
07-06-89 746.45 227.58 
08-0 1-89 745.72 227.35 
09-30-89 748.47 228.19 
10-01-89 748.65 228.25 
11-1689 747.43 227.88 
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 
08-09-90 746.90 227.7 1 
09-15-90 745.44 227.27 
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APPENDIX B: Procedures for Soil Penetration Testing and 
Monitoring Well Installation in Radioactive Waste Trenches 



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

PURPOSE 

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

PROCEDURES 

1. 

2. 

3. 

4. 

5 .  

6 .  

All personnel within a 10-ft radius of the trench-penetration point will wear contarni- 
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. 
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-lb 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. 
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. 
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). 
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. 
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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7. 

8. 

9. 

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 r ig 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 

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/IOO cm2. 
Decontamination of a drill rod section will be initiated whenever surface survey 
instruments detect either: (a) alpha activity >600 dpd100  cm2 or (b) beta-gamma 
activity >OS mrad/h on any length of drill rod section. Decontamination will consist 
of wiping the drill rod with moist cloth or paper towels by personnel in full protective 
clothing as described in 1, except that an additional pair of rubber gloves will be worn. 
Decontamination will continue until the on-site RP officer is satisfied that surficial 
activity is at or below the decontamination limits. If the drill rod cannot be decontami- 
nated by this method, decontamination by scraping with a moistened wire brush and 
soap solution on paper towels will be attempted. If the rod cannot be decontaminated 
at this point, it will be designated as radioactive waste, packaged in plastic, and dis- 
posed by ORNL procedures. 
After the top 5 ft of drill rod is found to be clean, it. will be removed and the drop 
hammer will be attached to the next 5-ft section of drill rod to be extracted from the 
hole. Again, the plastic sleeve will be attached near the drop hammer and will still be 
attached at the ground surface so that this next piece of rod will also be drawn into a 
plastic sleeve. Monitoring for radioactivity will proceed as described herein, and this 
process will be repeated until all 3 sections of drill rod have been removed from the 
hole. 
At this point, a 5-ft section of polyvinylchloride (PVC) well screen (with 0.1-in. slots 
for grout wells or 0-01-in. slots for monitoring wells) will be inserted in the hole and 
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 IN 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 <lo0 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, 
remirators will be removed and the drill rig; will be moved to the site of the next hole. 

I Y 
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12. Immediately before leaving the well, a GM tube will be lowered down the dry cased 
hole to determine if there is extremely high radioactivity underground in proximity to 
the hole. This information, along with the M gas analysis, will be valuable in predict- 
ing what hazards might exist in future water level monitoring or sampling of the well. 

13. 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 elevatiori so that the wells can be placed on SWSA 6 maps. 

14. 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/lQO cm2 (alpha) or 200 dpm/100 cm2 (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 lft 2f t 3ft 

103 
103 
380 
380 
370 
370 
370 
82 
120 
40 8 
408 
408 
397 
330 
363 
363 
363 
363 
69 
71 
71 
71 
71 
71 
71 
121 
84 
84 
308 
308 
318 
112 
85 
110 
105 
426 
432 
414 
413 
395 
329 
79 
79 
101 
46 1 
424 

T103B 
T103A 
None 
T380 
T370 
None 
None 
T82 
T120 
None 
None 
T408 
T397 
T330 
None 
None 
None 
T363 
T69 
None 
None 
None 
None 
None 
None 
T121 
None 
T84 
T308 
None 
T318 
T112 
T8 5 
TllO 
T105 
T426 
T432 
T 4  14 
T413 
T395 
T329 
None 
T79 
TlOl 
T461 
None 

10 - 0 ~ t  - 88 
10 -0ct - 88 
10-0ct- 88 
10- Oct - 8 8 
10 - O c t  - 88 
10 -OC t - 88 
10 -0ct - 88 
11 - Oct - 88 
11-Oct-88 
11 -OC t -88 
11 - Oct - 88 
11 -OC t - 88 
12-Oct-88 
12 - Oct - 88 
12 - Oct- 88 
12 - OC t - 8 8 
12 - Oct - 88 
12 - OC t - 88 
12 -0ct - 88 
12 -0ct - 88 
12-Oct-88 
12 -OC t - 88 
12 - Oct- 88 
12-Oct-88 
12 -OC t - 88 
12 -0ct- 88 
12 -0ct- 88 
13 -0ct - 8 8 
13 -0ct- 88 
13-Oct- 88 
13 -0ct - 8 8 
13 - OC t - 88 
13-Oct- 88 
13 -0ct - 88 
14-OC t - 88 
14 - Oct - 88 
14 -0ct  - 88 
14 - Oct - 88 
17 -OC t - 88 
17 -OC t - 88 
17 -0ct - 88 
17-0ct-88 
17-Oct-88 
17 - O c t -  88 
17-0ct - 88 
18 - OC t - 88 

11 : 08 
13 : 10 
14 : 00 
14:20 
14:48 
15 : 15 
15 : 45 
10: 33 
11 : 00 
14: 55 
15 : 15 
15 : 30 
09 : 00 
09 : 30 
10:20 
10: 50 
11:05 
11:15 
13 : 00 
13 : 30 
13 : 50 
14:05 
14: 20 
14 : 30 
14 : 40 
15 : 00 
15 : 30 
09 : 30 
10 : 00 
10: 33 
11 : 00 
14:OO 
14: 36 
15: 21 
09 : 45 
10 : 20 
11:oo 
13 : 00 
13 : 30 
14 : 00 
14:35 
14: 55 
15 : 10 
15 : 25 
15:40 
09 : 15 
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14 
8 
8 
7 
17 
21 
19 
12 
8 
6 
6 
6 
9 
9 
16 
14 
15 
15 
19 
10 
15 
12 
32 
12 
13 
8 
16 
13 
32 
20 
22 
14 
11 
12 
12 
14 
6 
6 
9 
9 
8 
8 
9 
14 
10 
9 

33 
20 
13 
12 
41 
46 
44 
26 
18 
11 
11 

9 
24 
20 
28 
25 
28 
27 
36 
19 
25 
23 
64 
21 
21 
17 
37 
32 
46 
36 
42 
25 
20 
21 
26 
25 
12 
12 
18 
20 
23 
16 
26 
3 1  
18 
17 

39 
30 
15 
16 
65 
60 
58 
32 
26 
14 
14 
11 
32 
30 
34 
31 
37 
33 
41 
21 
31 
27 
92 
29 
24 
31 
47 
41 
52 
46 
51 
32 
29 
25 
32 
32 
16 
15 
25 
26 
31 
24 
40 
38 
23 
23 



Table C.l (continued) 

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

424 
373 
373 
352 
367 
45 3 
422 
374 
241 
237 
180 
162 
60 
57 
57 
44 
63 
225 
279 
288 
13 
279 
279 
279 
279 
279 
288 
288 
288 
288 
288 
288 
13 
13 
13 
13 
13 
11 
16 
252 
285 
284 
275 

T424 
None 
T373 
T352 
T367 
T45 3 
T422 
T374 
T241 
T237 
T180 
T162 
T60 
None 
T57 
T44 
T63 
T225 
T279-6 
T288 - 6 
T13-6 
T279-1 
T279-2 
T279- 3 
T279-4 
T279-5 
T288-1 
T288 - 2 
T288- 3 
T288-4 
T288 - 5 
T288N 
T13-5 
T13-4 
T13-3 
T13-2 
T13-1 
TI1 
Tl6 
T252 
T285 
T284 
T275 

18 -0c t - 88 
18-Oct-88 
18 -OC t - 88 
18 - Oct - 88 
18 -0ct- 88 
18 -0ct - 88 
18-Oct-88 
18 -0ct - 88 
19-Oct-88 
19-Oct-88 
19 - oc t - 8 8 
19 - Oct - 88 
19 -0ct - 88 
19 -Oct - 88 
19 - Oct - 88 
20 -OC t - 88 
20 - Oct - 88 
20-Oct-88 
08-Aug-89 
08 -Aug - 89 
08-Aug-89 
0 6 - Feb - 9 0 
06 -Feb - 90 
06 - Feb - 90 
06 - Feb - 90 
06 - Feb- 90 
08 -Feb-90 
08 - Feb - 90 
08 - Feb - 90 
08 - Feb - 90 
08 - Feb - 90 
08-Feb-90 
13 - Feb - 90 
13 - Feb - 90 
13 - Feb - 90 
13 - Feb - 90 
13-Feb-90 
13 - Feb - 90 
13 - Feb - 90 
14- Feb- 90 
14- Feb - 90 
14- Feb- 90 
14 - Feb - 90 

09 : 30 
10 : 10 
10 : 45 
13 : 15 
13 : 50 
14 : 30 
15 : 00 
15 : 38 
09 : 05 
09:35 
10: 35 
13 : 30 
14 : 00 
14: 30 
14:40 

12 
5 
5 
5 
12 
9 
19 
15 
11 
9 
12 
9 
12 
14 
14 
10 
11 
12 
11 
5 
20 
5 
5 
6 
4 
4 
4 
6 
5 
4 
2 
6 
5 
6 
8 
7 
7 
6 
7 
9 
5 
4 
5 

22 
9 
10 
15 
24 
17 
33 
29 
23 
17 
24 
20 
24 
25 
32 
19 
23 
22 
22 
9 
29 
12 
10 
10 
9 
8 
8 
13 
11 
9 
3 
10 
11 
10 
14 
19 
14 
1.3 
13 
16 
9 
7 
1.2 

28 
17 
19 
22 
29 
21 
38 
38 
30 
20 
29 
26 
31 
31 
44 
23 
30 
27 
26 
12 
33 
16 
15 
13 
12 
11 
11 
15 
14 
12 
4 
14 
17 
12 
19 
25 
17 
16 
17 
20 
11 
8 
14 
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Table C.l (continued) 

Trench Well Test Test Cumulative blow counts 
No * No. date t €me lft 2ft 3ft 

Wells near but outside burial trenches 

279 
279 
279 
279 
279 
279 
288 
288 
288 
288 
288 
13 
13 
13 
13 
13 
13 
151 
151 
151 
151 
151 
151 
170 
170 
151 

T2 7 9N 
T279S 
T279NE 
T279SE 
T279NW 
T279SW 
T288S 
T288NW 
T288SW 
T288NE 
T288SE 
T13SE 
T13NE 
T13S 
T13N 
T13SW 
T13NW 
T151E 
T151SE 
T151S 
Tl51SW 
T15lNE 
T151NW 
T170NW 
T170W 
T151W 

06-Feb- 90 
06-Feb- 90 
08 - Feb - 90 
08 -Feb-90 
08 - Feb - 90 
08 -Feb- 90 
12 - Feb - 90 
12 -Feb - 90 
12 - Feb - 90 
12 -Feb- 90 
12 -Feb- 90 
12 - Feb - 90 
12 - Feb - 9 0 
13 - Feb - 90 
13 - Feb - 90 
13 - Feb - 9 0 
13 - Feb - 90 
05 - Feb - 90 
05 - Feb - 90 
05 - Feb - 90 
05 - Feb - 90 
05 - Feb - 90 
05 - Feb - 90 
05 - Feb - 90 
05 - Feb - 90 
05-Feb- 90 

9 
7 
6 
6 
6 
6 
8 
9 
7 
9 
7 
8 
6 
8 
6 
6 
7 
4 
6 
6 
6 
4 
5 
3 
7 
6 

22 
16 
13 
14 
16 
13 
15 
17 
13 
18 
13 
27 
1 9  
13 
10 
2 3  
20 
8 
17 
11 
10 
7 
9 
6 
a1 
10 

37 
3 3. 
23 
32 
25 
25 
31 
31 
32 
37 
32 
55 
50 
24 
31 
43 
43 
17 
27 
20 
20 
19 
23 

9 
25 
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 6ft 7ft 8ft 9ft 

103 
103 
380 
3 80 
370 
370 
370 
82 
120 
408 
408 
408 
397 
330 
363 
363 
363 
363 
6 9  
71 
71 
7 1  
7 1  
7 1  
71 
121 
84 
84 
308 
308 
318 
112 
85 
110 
105 
42 6 
432 
414 
413 
395 
329 
7 9  
7 9  
101 
46 1 
424 
4 2 4  

T103B 
T103A 
None 
T380 
T370 
None 
None 
T82 
T120 
None 
None 
T40 8 
T397 
T330 
None 
None 
None 
T363 
T6 9 
None 
None 
None 
None 
None 
None 
T121 
None 
T 8 4  
T308 
None 
T318 
T112 
T8 5 
TI10 
T105 
T426 
T432 
T414 
T413 
T395 
T329 
None 
T7 9 
TI01 
T461 
None 
T424 

43 
36 
18 
20 
7 5  
71 
6 4  
36 
34 
16 
17 
13 
37 
42 
40 
36 
42 
36 
4 3  
21 
54 
28 

36 
29 
40 
53 
48 
55 
55 
57 
36 
41 
27 
37 
36 
18 
18 
28 
30 
35 
43 
58 
42 
27 

32 

47 
40 
21 
23 
8 4  
8 1  
78 
39 
41 
18 
19 
14 
4 1  
52 
46 
41 
47 
40 
49  
21 

29 

34 
43 
58 
52 
56 
6 2  
59 
39 
49 
29 
39 
4 3  
21 
20 
31 
33 
39 
92 
88 
47 
33 

34 

c- 5 

4 9  
4 5  
37 
24 
9 1  
89 
90 
41 
47 
20 
22 
16 
43 
59 
5 1  
4 5  
52 
42 
55 
22 

32 

41 
45 
6 1  
55 
58 
67 
6 1  
40 
55 
3 1  
40 
46 
25 
22 
32 
34 
40 

50 
40 

37 

51 
47 
46 
27 
99 
97 
99 
43 
52 
22 
23 
19 
45 
62 
53 
48 
54 
44 
66 
23 

33 

44 
47 
65 
58 
6 1  
71 
6 4  
41 
62 
34 
42 
4 8  
27 
28 
34 
38 
44 

54 
46 

39 

53 
50 
51 
29 

105 
101 
104 
45 
55 
24 
25 
20 
46 
65 
56 
50 
57 
47 
7 4  
24 

34 

50 
49 
69 
6 1  
7 1  
80 
66 
42 
69 
50 
44 
50 
31 
35 
36 
62 
48 

57 
51 

46 

56 
53 
55 
32 

116 
107 
109 
47 
57 
26 
29 
22 
47 
68 
60 

58 
49 
89 
45 

56 
51 
74 
6 4  
86 

131 
88 
52 
77 
7 0  
59 
52 
35 
56 
48 
79 
53 

88 
7 1  

63 



Table C . 2  (continued) 

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

373 
373 
352 
367 
453 
422 
374 
241 
237 
180 
162 
60 
57 
57 
44 
63 
225 
279 
288 
13 
279 
279 
279 
279 
279 
288 
288 
288 
288 
288 
288 
13 
13 
13 
13 
13 
11 
16 
252 
285 
2 84 
275 

None 
T373 
T352 
T367 
T453 
T422 
T374 
T241 
T237 
T180 
T162 
T60 
None 
T5 7 
T44 
T6 3 
T225 
T279 - 6 
T288-6 
T13-6 
T279 - 1 
T279-2 
T279-3 
T279-4 
T279 - 5 
T288 - 1 
T288-2 
T288-3 
T288-4 
T288 - 5 
T288N 
T13-5 
T13-4 
T13-3 
T13-2 
T13 - 1 
T11 
T16 
T252 
T285 
T284 
T275 

27 
31 
25 
32 
23 
40 
41 
35 
23 
34 
31 
34 
36 
49 
24 
34 
31 
28 
14 
36 
18 
18 
15 
14 
13 
13 
16 
17 
13 
5 
20 
19 
14 
22 
28 
19 
17 
19 
23 
13 
10 
15 

35 
40 
28 
36 
27 
43 
43 
38 
25 
37 
33 
38 
49 
54 
26 
36 
33 
29 
15 
38 
19 
20 
17 
16 
14 
15 
17 
19 
15 
6 
24 
20 
16 
24 
30 
20 
18 
20 
24 
14 
11 
24 

41 
46 
30 
38 
29 
51 
45 
41 
28 
39 
35 
40 
82 
56 
27 
38 
36 
30 
17 
40 
20 
22 
18 
18 
15 
16 
19 
21 
22 
16 
25 
21 
18 
25 
31 
22 
22 
21 
27 
19 
20 
36 

46 
51 
32 
39 
31 
53 
47 
42 
29 
41 
36 
41 

58 
28 
39 
38 
32 
18 
41 
21 
24 
19 
19 
16 
21 
20 
23 
25 
45 
29 
22 
19 
26 
32 
23 
27 
23 
27 
32 
37 
59 

50 
56  
34 
42 
41 
63 
48 
44 
31 
43 
39 
43 

59 
29 
42 
40 
38 
19 
42 
22 
26 
21 
20 
28 
24 
21 
25 
28 
98 
32 
24 
20 
27 
33 
25 
42 
24 
29 
53 
55 
73 

54 
60 
37 
51 
61 
90 
50 
45 
32 
45 
41 
45 

61 
30 
44 
42 
40 
28 
45 
43 
34 
39 
31 
42 
26 
22 
27 
30 
116 
53 
26 
21 
28 
34 
34 
55 
36 
31 
91 
97 
93 
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Table C.2 (continued) 

Trench We 11 Cumulaticve blow counts 
PO. No. 4f t 5 f t  6ft 7ft 8ft 9f t 

Wells near but outside burial trenches 

279 
279 
279 
279 
279 
279 
288 
288 
288 
288 
288 
13 
13 
13 
13 
13 
13 
151 
151 
151 
151 
151 
151 
170 
170 
151 

T279N 
T279S 
T279NE 
T279SE 
T2 7 9NW 
T279SW 
T288S 

T288SW 
T288NE 
T288SE 
T13SE 
T13NE 
T13S 
T13N 
T13SW 
T13NW 
T151E 
T151SE 
T151S 
T151SW 
T151NE 
T151NW 
T170NW 
T170W 
T151W 

~2 a ~ N W  

62 
66 
41 
53 
46 
57 
70 
56 
49 
59 
61 
77 

64 
69 
67 
67 
30 
40 
34 
30 
34 
30 
14 
46 
34 

a9 

87 
108 
63 
88 
89 
89 

118 
75 
75 
89 
86 

118 
117 
96 
101 
93 
48 
56 
81 
37 
49 
41 
18 

47 

128 

122 
146 
101 
140 
138 
134 
176 
94 
104 
115 
121 
179 
155 
154 
127 
133 
121 
80 
95 
128 
51 
59 
65 
25 

92 

158 
223 
145 
202 
169 
165 
232 
141 
135 
134 
14 8 
227 

196 
151 
154 
142 
107 

221 
83 
66 
91 
34 

143 

i a a  

188 
289 
175 
248 
195 
205 
296 
186 
170 
157 
182 
255 
210 
249 
182 
173 
155 
127 

111 
84 
106 
48 

169 

262 
332 
241 
313 
239 
228 
343 
223 
218 
220 
216 

2 54 
302 
256 
201 
161 
143 

283 

130 
130 
115 
78 

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 Cwnulaticve blow counts 
No. No. 10 ft 11 ft 12 ft 13 ft 14 ft 16 ft 

103 
103 
380 
380 
370 
370 
370 
82 
120 
408 
408 
408 
397 
330 
363 
363 
363 
363 
69 
71 
71 
71 
71 
71 
71 
121 
84 
84 
308 
308 
318 
112 
85 
110 
105 
426 
432 
414 
413 
395 
329 
79 
79 
101 
461 
424 
424 

T103B 
T103A 
None 
T380 
T370 
None 
None 
T82 
T120 
None 
None 
T408 
T397 
T330 
None 
None 
None 
T363 
T69 
None 
None 
None 
None 
None 
None 
T121 
None 
T84 
T308 
None 
T318 
T112 
T85 
TllO 
T105 
T42 6 
T432 
T414 
T413 
T395 
T329 
None 
T79 
TlOl 
T461 
None 
T424 

60 
56 
60 
33 
123 
111 
114 
48 
59 
28 
31 
26 
65 
71 
64 

61 
53 
125 

66 
54 
80 
67 
126 

128 
81 
96 
100 
91 
76 
37 
97 
69 
124 
61 

114 
123 

75 

62 
60 
67 
34 
130 
124 
128 
50 
62 
30 
33 
29 
70 
74 
67 

68 
60 
163 

65 
62 
75 
36 
143 

163 
51 
65 
39 

35 
71 
77 

79 
188 

69 71 
65 68 72 

209 

53 
71 

39 
80 
79 

116 
221 

95 123 
57 61 64 
85 
68 70 72 
194 

117 156 
131 

109 
123 
45 89 

143 

94 111 133 

C-8 

55 63 
73 

66 75 
99 121 
89 96 

265 308 

68 

74 

171 

74 



Table C.3 (continued) 

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

373 
373 
352 
367 
453 
422 
3 74 
241 
237 
180 
162 
60 
57 
57 
44 
63 
225 
279 
288 
13 
279 
279 
279 
279 
279 
288 
288 
288 
288 

288 
13 
13 
13 
13 
13 
11 
16 
252 
285 
2 84 
275 

288 

None 
T373 
T352 
T367 
T453 
T422 
T374 
T241 
T237 
T180 
T162 
T60 
None 
T57 
T44 
T63 
T225 
T279 - 6 
T288-6 
T13 - 6 
T279 - 1 
T279-2 
T279 - 3 
T279-4 
T279-5 
T288-1 
~288-2 

~ 2 8 8 - 4  
T288-3 

T288-5 
T288N 
T13 - 5 
T13-4 
T13 - 3 
T13 - 2 
T13 - 1 
T11 
T16 
T252 
T285 
T284 
T275 

60 
65 
40 
72 
96 
132 
53 
47 
34 
49 
43 
48 

65 
31 
46 
44 
58 
41 
64 
71 
61 

42 
75 
35 
28 
34 
44 
130 
81 
33 
22 
29 
40 
60 
59 
56 
45 
133 
116 
110 

68 
70 
45 
95 

66 
51 
35 
52 
49 
72 

69 
33 
47 
47 
71 
76 
109 
88 

84 
103 
38 
67 
74 
74 

92 
88 
29 
63 
69 
113 
71 

93 
160 

148 

c-9 

a7 
a i  
59 

124 

75 
70 
39 
58 
64 
113 

73 
34 
50 
51 
98 
144 

126 
58 
90 

107 

122 
170 

148 

201 
110 

115 
184 

160 

110 
98 
67 

109 

43 
70 

77 
36 
59 
62 
139 

219 
91 
95 

130 

159 

135 
248 

191 

124 
123 
84 

54 
80 

79 
36 
71 

207 
a2 

289 
138 
115 

155 

183 

162 
139 
110 

66 
112 

86 
37 
83 
92 
231 

312 
188 
168 

218 

218 



~ ~ ~ 

Table C . 3  (continued) 

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

Wells near but outside burial trenches 

279 
279 
279 
279 
279 
279 
288 
288 
288 
288 
288 
13 
13 
13 
13 
13 
13 
151 
151 
151 
151 
151 
151 
170 
170 
151 

T279N 
T279S 
T279NE 
T279SE 
T279NW 
T279SW 
T288S 
T288NW 
T288SW 
T288NE 
T288SE 
T13SE 
T13NE 
T13S 
T13N 
T13SW 
T13NW 
T151E 
T151SE 
TlSlS 
T151SW 
T151NE 
T151NW 
T170NW 
T170W 
T151W 

309 
382 

333 
287 
308 
425 
266 
258 
241 
252 
311 
278 
328 
320 
226 
170 
163 

142 
174 
127 
123 

413 

40 3 

530 
293 

286 
283 
352 
308 
369 

250 
202 
190 

285 

154 
202 
146 
174 

476 

616 
297 
297 

298 
421 

414 

272 
264 
251 

164 
265 
163 
222 

666 
317 353 
3 24 378 

306 325 406 
508 

474 

336 

175 187 202 

215 
274 326 372 

c-10 



APPENDIX D: Chemical Analyses of SWSA 6 Burial Trench 
Leachates 



I 
8
 

9) 
9) 



B3-L 
67-72-1 
9 8 - 5 3  
78-59-1 
88-75-5 
23-67-9 
65-85-0 
Ill-9-1 
ma-2 
lB-82-1 
9 - 2 3 3  
196-47-8 
87-68-3 
59-50-7 
9-57-6 
7747-4 
88-06-2 
95-95-4 
9l-58-7 
88-74-4 
131-ll-3 
208-%-8 
606-20-2 
99-09-2 
83-32-9 
51-28-5 
100-02-7 
132-6-9 
m-14-2 
8G-66-2 
m-72-3 
86-73-7 
moL-6 
534-52-1 
86-30-6 
1111-55-3 
Us-74-1 
87-86-5 
85-01-8 
120-12-7 
84-74-2 
~ 4 - 0  
129-o0-0 
85-68-7 
9l-SYI-1 
56-55-3 
2Ls-01-9 

ZfLrfB 
T-4 
0 
4 . 0 0  
a.00 
01.00 
4 . 0 0  
a.00 
6.00 
4.00 
a.OO 
a.00 
a.00 
4 . 0 0  
a.00 
4 . 0 0  
a.00 
a.OO 
4 . 0 0  
6 . 0 0  
6l.00 
66.00 
4 . 0 0  
4 . 0 0  
a.00 
66 .00 
Ql.00 
66.00 
66.00 
a.00 
a.OO 
01.00 
a.00 
4 . 0 0  
6 6  .00 
66.03 
4 . 0 0  
Ql.00 
a . C o  
66.00 
aL.00 
a.00 
581.00 
4 . 0 0  
a.00 
a.03 
Q2.00 
(11.00 
a.OO 

D-3 

-w 
T-7 T-'13 
(mb)--A&l 
a.OO 43.00 
a.OO 43.00 
4.a) Q3.a 
4.a a.00 
a.03 m.00 
66.00 m.00 
a.OO a.00 
4 . 0 0  4.00 
4.0 43.00 
a . a 3  rrooo.00 
4.a) 43.00 
dl.0 43.00 
4 . 0 0  43.00 
a.OO 43.00 
a.00 a.00 
4.00 a.OO 
66.00 42.00 
4 . 0 0  43.00 
€6.00 a.00 
a.OO 43.00 
.cz1.00 43.00 
4 . 0 3  43.00 
66.00 47.00 
4 . 0 0  43.00 
66.m 47.00 
66.a a.00 
4 . 0 0  a.00 
4 . 0 0  43.00 
a.co 512.00 
a.03 43.03 
a.00 43.00 
66.a 47.00 
66.00 67.00 
4 . 0 0  a.00 
4.03 43.00 
a.03 a.OO 
66.00 43.00 
4 . 0 0  a.OO 
4.03 43.00 
4.00 m.00 
41.00 43.00 
a.OO a.OO 
4 . 0 0  a.00 
Q2.00 Q7.00 
41.00 4.00 
Ql.00 63.00 

w 
T-279 
Ada 
44.00 
Q4.00 
u4.03 
44.00 
27.00 

Il0.m 
44.00 
44.0 
44.0 
44.00 
u4.00 
44.00 
44.m 
44.00 
44.00 
u4 .m 
a.OO 
44.m 
a.00 
44.00 
44.00 
44-00 
4.00 
44.00 
a.OO 
a.a) 
Q4.03 
44.00 
44.00 
44.a 
44.m 
a.a) 
a.00 
44.00 
44.03 
44.cO 
a.03 
44.03 
u4.00 
JB2.m 
4 4 . 0  
44.03 
Q4.03 
Q9.00 
44.00 
44.03 

w 
T-288 
AZu 
43.00 
4.00 
a .00 
Q3.00 
17.00 

m.0 
43.00 
a3 .00 
43.00 
9.00 

4 . 0 0  
63.00 
43.0 
43.0 
d3.m 
a.OO 
47.00 
43.00 
4 7  .00 
Q3.00 
a.00 
43.00 
41.00 
63.00 
€67 .00 
47.03 
Q3.00 
43.00 
43.00 
03.00 
4 3  .00 
#*00 
47.00 
<I3 .m 
a.00 
a.00 
47.00 
03.00 
Q3.00 
m .00 
u3.00 
a.00 
a.OO 
a.00 
a.00 
43.00 



Table D.l (- 

(% k. 
n7-81-7 
ll7-&-0 
23-99-2 
1637-68-9 
50-32-8 
w-39-5 
3-ill-3 
191-%-2 
78G-1 
PP, 
Al 
Ps 
B 
Ba 
&e 
ca 
cI1 
G3 
cr 
ch 
w 

K 
Li 

kl 

b 
k 
M 
P 
R, 
sb 
se 
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