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1.0 Introduction

The initial Resource Conservation and Recovery Act (RCRA) groundwater quality assessment report
for Waste Management Area S-SX (PNNL-1 1810) was issued in January 1998. The report stated a plan
for conducting continued assessment would”be developed after addressing Washington State Department
of Ecology (Ecology) comments on initial findingsinPNNL-118 10. Comments from Ecology were
received by U.S. Department of Energy, Richland Operations OffIce (DOE-RL) on September 24, 1998.
Shortly thereafter, Ecology and DOE began dispute resolution and related negotiations about &k fhrrn
vadose issues. This led to proposed new Tri-P@” Agreement milestones covering a RCRA Facility
Investigation-Corrective Measures Study (IUWCMS) of the four single-shell tank fhrm waste manage-
ment areas that were in assessment status (Waste Management Areas B-BX-BY, S-S~ T snd TX-lT).
The RCRA Facility Investigation includes both subsurface (vadose zone and groundwater) and surface
(waste handling facilities and grounds) characterization.

Many of the Ecology commentsonPNIW.-118 10 are more appropriate for, and in many cases are
superseded by, the IUWCMS at Waste Management Area S~SX. The proposed Tri-Party Agreement
milestone changes that speci& the scope and schedule for the RFUCMS work plans (Tri-Party Agreement
change number M-45-98-O) were issued for pubIic comment in February 1999. The Tri-Party Agreement
narrative indicates the ongoing groundwater assessments will be integrated with the RF.VCMSwork “
plans. Thk addendum documents the disposition of the Ecology commentsonPNNL-11810 and ident-
ifies which comments were more appropriate for the RFUCMS work plan.

2.0 Purpose and Scope

The primary purpose of this addendurn is to document the disposition of groundwater related issues
identified by Ecology in their September 1998 letter to DOE. Although many of the comments are related
to the RJWCMS process and deal with facility and vadose zone issues, each of the 146 comments sub-
mitted is addressed and the disposition documented in this addendum. Hopefully, this effort will be an
avenue for the exchange of ideas, will help to facilitate associated RCRA Facility Investigation discus-
sion, and will lead to resolution and incorporation of Ecology comments and concerns through the
RFI/CMS’work plan development process.
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3.0 Approach

The comments and issues raised by Ecology were tirst categorized. The comments were sorted into
the following general categories

1. Regukto~. The comments in this category relate to current Washington Administrative Code regula-
tions, applicability of either RCW4-based standards or Atomic Energy Act standards and definitions.
There was a tendency to apply current RCRA and Washington Administrative Code standards to
older data collected during the period prior to 1989 when only the Atomic Energy Act guidelines
applied. This category also includes recommended changes in wording. In addition, there were refer-
ences made to application of detection monitoring phase activities, for example, statistical compari-
son of upgradient and downgradient specific conductance. Because the regulated unit is no longer in
detection monitoring status, the.regulatory language governing assessment activities was followed.

2. Subsurj2zceP@rical Model Description. The comments involved interpretation of stratigraphy,
evidence for perched water, conceptualization of waste movement in the vadose zone and ground-
water, and evidence for widespread movement of cesium-137 through the vadose zone to ground-
water. This catego~ seemed to account for the majority of the differences of opinion.

3. Data and SmnplingIssues. This category included comments relating to the interpretation of
groundwater radionuclide dafa at or near the detection Iimig appropriate standards, treatment of
outliers, filtered versus unfiltered results for trend plots, proper use of older data in the Hdord
Environmental Information System (HEIS) groundwater database, data entry errors, and pumped or
bailed sample collection.

4. AczllitionalData and Discussion. This category included requests for more information to support
tentative conchisions made in the report. Additional data provided as a result of comments in tlds
category included specific conductance, hydrography, water table dynamics and flow direction,
stratigraphic evidence for surface water inflliratiou inclusion of stiace or near-surface contamina-
tion as possible sources of the observed groundwater contaminatio~ and clarification aboutdepth
distribution of vadose zone contamination and related groundwater contamination. The breadth and
intensity of the Ecology comments, and the information provided in response, strengthen the draft
plan (PNNL-121 14) as well as the overall evaluation and conclusions based on the existing data.

5. Scope Issues. There was an apparent misunderstanding of either the wording or inten~ or boa
regarding the purpose of the assessment report (l?NNL-11810). Contrary to the implied expectation
of the reviewer(s), the initial assessment report was never intended as a RCRA Facility Investigation.
The report followed the plan submitted to Ecology in 1996, which limited the study to groundwater
observations. However, stratigraphy and some vadose zone transport modeling tasks were included
in the 1996 plan even though this maybe more appropriate for the vadose zone portion of a RCRA
Facility Investigation. Nevertheless, the scope of the a.&essment plan included no language suggest-
ing a RCRA Facility Investigation effort was involved. The assessment report (PNNL-1 1810)
perhaps went beyond what was intended in the original 1996 assessment plan by attempting to
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6.

correlate cesium-137 occurrences with stratigraphy. Unfortunately, this may have left the impression
that a much broader effort was being attempted than what was actually intended or required. Also,
reviewer(s) apparently thought the recommendations and last section (Section 6.0) were intended as
the only plan for continuing further assessment. However, the first sentence of Section 6.1 states that
anew plan would be issued after Ecology concerns were addressed. This addendum, and the plan for
continued groundwater assessment (I?NNL-12114) fidfill the referenced statementinPNNL-11810,
Section 6.1.

Monitoring WellNetwork. Several comments were either directly or indirectly related to concerns
about the adequacy of monitoring well spatial coverage. New wells are proposed to correct deficien-
cies that were also identified in the assessment report. Disagreement exists overuse of older wells for
upgradient spatial coverage until replacement wells can be drilled. The location and utili~ of one
existing RCRA well also was questioned. Changes in groundwater flow direction as the water table
declines confounds &is issue.

After developing a sense of the breadth and nature of the comments, the individual numbered com-
ments were addressed one-by-one. The disposition included one or more of the following

1. incorporation in the draft groundwater plan (PNNL-121 14)
2. inclusion of additional data and discussion as provided in this addendum
3. deferral to the RCRA Facility Investigation work plan development process.

The disposition of each numbered comrhent is.documented in Table’B.2 with expanded narrative,
graphics, and data tables (Append~ B).

While the detailed comment-by-comment disposition ensured that each numbered comment was
addressed and the disposition documente~ larger issues were evident from thoughtful consideration of the
specific comments and questions. The larger issues are better handled using a more open orfiee form
approach. Accordingly, the following discussion addresses the most significant overarching issues.
Additional discussion is included in the expanded comment explanations following Table B.2.

4.0 Discussion

Several comments leave the impression that the reviewer(s) believe cesium-137 is broadly distributed
with depth and over a wide area. Also, they apparently felt that some cesium-137 has migrated through
the vadose zone to groundwater beneath Waste Management Area S-SX. The.evidence cited for this
includes the interpretive 3-dmensional (3-D) visualiitions of spectral gamma log results (DOE 1996) for
the lowest concentration contour interval (0.1 pCi/g) and certain groundwater data cited from the HEIS
database. Colloidal (or particulate) transport is a related issue arising from interpretation of filtered
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versus untltered metal and radionuclide data. Another key issue that has a bearing on interpretation of
“ existing data is the applicability of appropriate standards and regulations with respect to old versus new

data. These broader issues are discussed in the following sections.

4.1 Vadose Zone Cesium-137 Depth Distribution

Spectral gamma log results for cesium-137 were fmt presented in 3-D plots in the SX tank farm
report (DOE 1996). The graphic displays suggest low-level contamination is deep and widespread. The
issue is the significance of gamma logging results at such low levels (O.1 pCi/g) when drag down, and
other sources of global fallout and local contamination, maybe as high or higher. The current tank f-
reports in the same series are not using the lowest contour intervals (O.1 pCi/g). MACTEC is now using a
more selective approach to plotting spectral gamma results. This change evolved out of both peer review
comments and recommendations by the Expert Panel.

Even if there is deeply distributed cesium-137 (O.1 pCi/g or lower) in the vadose zone beneath the
S-SX tank farms, its significance to human health and the environment is not clear. For example, the soil
and sediment background of cesium- 137 from atmospheric testing is as high or higher than 0.1 pCi/g.
Cesium-137 concentrations on the order of 1 pCi/g due to global fallout have been found in sediment
horn the Bull Run watershed (Portland’s drinking water source) and up to 7.7 pCi/g in other mountain
lakes in Oregon (Paris 1994). Sediment from Priest Rapids Dam upstream of Hanford contains cesium-
137 of-0.5 pCi/g (PNNL-1 1139), which is also attributable to global fallout. Also, the risk based
cesium- 137 cleanup standard established for near-surface soils in the 100 Areas is 10 pCi/g. Thus from a
materiality perspective for cleanup or tank fhrm closure, 0.1 pCi/g deeply distributed cesium- 137 in the
vadose zone beneath the tank farms is an insignificant near-term risk even if such low concentrations do
exist. On the other hand, it has been proposed that even small amounts of cesium- 137 deeply distributed
in the soil could indicate an enhanced mobility pathway involving colloidal size particles with adsorbed
cesium- 137. In the latter case, the deeply distributed cesium- 137 could serve as a tracer for other colloid
bound radionuclides such as transuranics. Colloid pathway studies are needed to evaluate this and related
enhanced mobility hypotheses using techniques and methods beyond the scope of the typical &sessment
project.

As indicated above, the question of whether or not such low cesium-137 concentrations may actually
exist deep in the vadose zone and whether or not cesium- 137 can or has migrated to groundwater through
the vadose zone, is an open issue. If detectable cesium-137 does exist in the S-SX monitoring wells, even
at very low levels, it could indicate the presence of a colloidal pathway to groundwater. This is a poten-
tially important issue concerning the long-term mobility status of other particle-associated radionucfides
with long half-lives (e.g., transuranics) that are too deep in the soil column to be removed or might be
drhen deeper during sluicing operations.
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4.2 Significance of Surface Contamination

.

&

Other Ecology comments point to the widely distributed cesium-137, implied by the surface or areal
plots in the SX tank f- report by MACTEC (DOE 1996), could be groundwater contamination sources
from nearly the entire area of the tank farm. Both the 3-D plots as well as near-surface activity plots
show low-level cesium- 137 covers the entire area of the tank farm. Much smaller areas with con-
centrations of 1,000 to 10,000 pCi/g are indicated for the southcentral to southwest area of the SX tank
farm (Figure 17, DOE 1996). If cesium- 137 detected from gamma logging represents tank waste
originally spilled in this are%the corresponding technetium-99 (or other constituents) can be estimated
from contaminant ratios in single-shell tank waste. For example, the cesium- 137/technetium-99 activity
ratio for SX tank waste is approximately 10,000:1. Thus the highest near-surface cesium- 137 zone
(10,000 pCi/g of cesium-137) originally would have contained about 1 pCi/g of technetium-99. Assum-
ing steady state moisture migration and a weight percent moisture content of 10O/o(from neutron moisture
logs near tank SX-109), and assuming all the technetium-99 is soluble and that none precipitated in the
trmks, the corresponding pore fluid technetium-99 concentration in a unit mass of soil would be
approximately

(1 pCi/g - soil)/O.10 g-water/g soil) =10 pCi/ml or 10,000 pCi/L.

This represents the highest concentration in pore fluid that could arrive at the water table from an
initial soil column cesium- 137 content of 10,000 pCi/g soil. The highest concentrations of technetium-99
observed in groundwater are about 8,000 pCi/L. Thus moisture migrating through the vadose zone would
have to enter the aquifer undiluted (shallow contaminant layer of 100% vadose zone pore fluid) and
remain undiluted during pumping of the sample horn the well to yield technetium-99 concentrations in
groundwater near what has been observed. If such a transport process occurred, most of the sampling
conducted to date would have either missed the shallow layer at the top of the aquifer, or the contaminant
layer would have been greatly diluted due to borehole mixing during sampling. In the latter case, a
vadose zone cesium- 137 source needs to be much higher than 10,000 pCi/g to yield the maximum
technetium-99 concentrations that have been observed to date in the S-SX monitoring wells.

While the above is only a simplified calculation, it illustrates the point that surface contamination of
cesium- 137 greater than 10,000 pCi/g is needed to account for significant groundwater contamination
sources (i.e., sources large enough to account for the maximum technetium-99 concentrations observed to
date). Such sources could, however, account for some of the lower. concentrations observed in ground-
water (100 to 1,000 pCi/L).

The order-of-magnitude estimate discussed above illustrates the value of modeling moisture and con-
taminant movement from the vadose zone into the aquifer. Such refined calculations could help narrow
the possible sources or at least eliminate insignificant source areas.



4.3 Cesium-137 in Groundwater

The Ecology comments cite the HEIS database as showing “several” detections of cesium-137 in
groundwater at Waste Management Area S-SX. Because the vadose zone boreholes are only 75 to 130 ft
deep, the occurrence of cesium-137 in groundwater (-21 1 ft below ground surface) would imply cesium-
137 has migrated beyond the deepest vadose monitoring borehole and reached the water table. The data
for the wells cited that show cesium-137 detections are plotted with respect to either concentration versus
time (Figure 1) or normalized (Figure 2) to analytical uncertainty (reported value divided by the 2-sigma .
counting errors). These plots indicate there is only one clear case of detected cesium-137 in groundwater
(well 299-W23-7) where cesium-137 remains consistently above zero (positive values), This well has
been identified previously for fiu’therevaluation (l?NNL 11810, Section 6.0). , .

Figures 1 and 2 indicate most of the cesium-137 results randomly fluctuate around zero (positive and
negative values). This is expected when there is either no activity present or it is near the detection limit
of the method. Only when there is a sustained or confirmed positive occurrence (successive positive ‘
values) is there evidence of a real detection. It is also noteworthy that the field blank results shown
together with the well results (Figure 1) cover about the same range as the well results. This suggests that
most if not all the reported cesium- 137 for the wells (except for 299-W23-7) shown can be accounted for
by either background (fallout or fugitive dust) or by the random fluctuation around zero typically
observed for blanks.

A comparison of the mean for the field trip blanks (FTR) and the corresponding well results is shown
in Figure 3. Results for well 299-W23-7 were excluded from this comparison because it is known that
cesium-137 occurs in this well.
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Figure 1. Cesium-137 Concentrations Versus Time at Waste Management Area S-SX Wells
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A two-sided 95V0confidence interval for the mean of the field blanks (%MJ is plotted in Figure 3
along with the same for the mean of the S-SX well (i&w) results using the following equations:

.

where m is the number of field blank observations (m = 48); n is the number of observations from S-SX
wells (n= 109); ~~ti-2,0.97$is the 0.975 percentile from the t distribution with (m + n – 2) degrees of
freedom [@-, O.W)= 1.9761;and SP2is the pooled variance, which is given by

sp2= [(m – 1)* &la2+(n – l)*&.k2]/(m+ n: 2)

Sb~2 and SW2 are sample variance computed from the blanks and wells, respectively, and SPis the
square root of SP2.

Figure 3 shows there is no difference in the means between the field blanks and the S-SX wells
because the two contldence intervals overlap. The error bars (standard error of the mean or SEM) are
smaller for the well group (109 observations) than for the blank group (48 observations) because, as
indicated in the equations above, the standard deviation is divided by the square root of the number of
observations to obtain the SEM. The mean concentrations for the two groups (0.7 pCi/L and 0.5 pCi/L
for blanks and wells, respectively) suggest there may be some cesium-137 present. However, Figure 3
also indicates that if cesium-137 is present in the samples collected from the monitoring wells, the mean
value is at or below the mean of the field blank results. Thus, except for well 299-W23-7, it cannot be
concluded that cesiurn- 137, attributable to the waste management are% occurs in groundwater from these
wells.

The detection limits for cesium-137 for the data shown in Figures 1 and 2 were about 10 pCi/L or
l/20th of the drinking water standard (4 mrem/yr equivalent concentration). Lower detection limits
would be needed to quantify any cesium- 137 that might be present. The current detection limit of about
10 pCi/L for routine measurements was considered adequate for all existing Waste Management Area
S-SX RCRA groundwater monitoring data because the minimum detection level is about l/20th of the
drinking water standard. Using a lower detection limit than the current one would not be meaningfid
unless the apparent background or blank level (Figure 3) is eliminated.

It is noteworthy also that the positive detections of cesium-137 (well 299-W23-7) appear to be partic-
ulate in nature (retained on a 0.4-micron filter). It is not likely that particles larger than 0.4 micron would
move through the aquifer or through the vadose zone (mobile colloidal phases are typically much smaller
than this). Early gross gamma logs (circa 1970) suggest there was subsurface contamination near the top
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of this well (see Appendix B, Figure B. 12). Thus it is possible that contaminated soil fell into the well
during installation and/or during rehabilitation (grouting). Follow-up testing has been proposed (PNNL-
11810, Section 6.0 and PNNL121 14, Section 5.3.3) if the well is capable of producing water, However,
water can no longer be pumped from the well.

Counting Error and the HEISDatabase. Generally, a ‘U’ flag is used in the HEIS database ifa
reported value for a radionuclide measurement result is less than the 2-sigma counting error (i.e., where
the ratio of a result divided by its 2-sigma counting error is <1; see Figure 2). This threshold corresponds
to approximately a 95!%confidence and could be exceeded by random chance alone about 5% of the time
(false positive rate) even if there is no activity present. A result greater than the 2-sigma counting error
would not be flagged in the HEIS database and would thus be hterpreted as a “detect.” However, as
previously indicatec$ for an apparent detection to be significant successive measurements need to be
positive and above the field blank values. A random mix of negative and positive values overtime indi-
cates zero or near-zero activity. Except for well 299-W23-7, the results shov& in Figures 1 and 2 appear
to randomly fluctuate and are comparable to the field blank results. As noted, if there is cesium-137
present in the groundwater, it would require pre-concentration to quanti$.

In response to DOE-HQ Environmental Managemerit Science Program call for proposals, studies
may include large volume sampling (pre-concentration) to identi& colloidal phases of transuranics and
cesium-137. Such studies were identified in the draft plan (PNNL-121 14) for continued groundwater
quality assessment. Offsite, low-level sample handling and counting labs with rigid contamination
control procedures are needed for these low activity measurements.

OldData. Another HEIS database issue relates to old data that does not have an indication of
counting error or detection limit. Ecology stated the discussion should not be limited to RCRA wells or
to current observations. For example, the earliest cesium-137 data (beginning in 1959) retrieved from
HEIS is for well 299-W23-4 (an old well upgradient from the S-SX fins). Initial cesium-137 results for
1959 through 1961 were all posted as 500 pCi/L with no other flag or indication about counting error or
detection limit. Because there are several consecutive values of exactly 500 pCi/L, this concentration is
the implied detection limit at that time. It was common practice to report results as less than the detection
limit. The less than symbol (<) was probably dropped when the data was digitized for the Hanford Site
database. Thus it cannot be concluded that cesium-137 occurred at 500 pCi/L, only that the result was
sOO pCi/L. Without the counting error it is not possible to determine if old results in the HEIS database
are near the detection limit or not. Therefore, in order to address the l%olo~ comments regarding
cesiurn-137 in groundwater, only HEIS data that included the associated counting error were used.
Additionally, some data t@ should have been flagged with a ‘U’ were no~ which may have misled the
reviewers. However, in all 6ases, the individual counting error and subsequent results should be used to
evaluate the likelihood that a reported value is truly detected.
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4.4 Colloids or Particulate Phases (Filtered Versus Unfiltered

Water Samples)

There were a number of comments devoted to metal results based on either filtered or unfiltered
samples. This subject has been discussed several times over the years at Hanford and elsewhere. There
are two firdamental considerations depending on whether it is an artificial radionuclide or a metal that
also occurs in nature or occurs in well casing.

Radwnuclides. The current philosophy behind groundwater radionuclide measurements at Hanford
is that unfiltered samples should be used for routine measurements. If an anomaly is foun~ then
follow-up investigation may include both filtered and unfiltered sampling with or without added acid.
Nitric acid is routinely added immediately in the field to presewe the sample or to prevent certain constit-
uents from precipitating or plaiing out on the coritainer surfaces during storage prior to analysis. The
acidtication generally lowers the pH to 1.5–2. The concentration of hydrogen ions is sufficient to leach
some constituents from any particulate present. Thus the result is considered to represent the total
(solute plus particulate iiaction) in a water sample removed from the well. Because it is the artificial
radionuclides that are of intere~ the total soluble plus particulate based on acidifie~ unfiltered sample
media represents whatever was found in the well. While this approach may work for artificial radionu-
clides, problems occur for some metals.

.

Metals. Both filtered and unfiltered samples were collected routinely for metal analysis until about
1994. The need to reduce analytical costs and other considerations discussed below led to the decision to
stop sampling the unfiltered metals group. One problem was that spurious and elevated chromium results
frequently were encountered that did not occur in the filtered samples. Because hexavalent chromium
(CrVI) is anionic, it should easily pass through a membrane filter. Thus collecting only filtered samples
eliminated the false positive problem (exclusion of particulate chromium or Cr III). The analytical
method use~ inductively coupled plasma (ICP) detects total metal regardless of its chemical form. The
actual chemical species of interest is hexavalent chromium (the toxic form of chromium).

The ambiguity due to the use of the ICP method and filtered samples can be solved by using an ana-
lytical method that is specific for hexavalent chromium and by using unfiltered and unacidified samples.
This would require analyzing the samples in the field or shortly after returning to the laboratory. This is a
data quality objective that needs to be explored in the RCRA Facility Investigation because chromium is a
primary contaminant of concern in the single-shell tank waste an~ therefore, the most appropriate method
of analysis and detection Iinit should be identified.

Other metal related problems or issues raised involved ahuninum. Aluminum is a constituent of
concern because of its abundance in tank waste and possible presence in groundwater if it is mobilized as
a colloidal phase. However, there is a sample pretreatment problem associated with this measurement.
Because the unfiltered samples are acidifie~ any aluminosilicate minerals that maybe occasionally
present are partially dissolved. Abnomxdly high aluminum results are reported in these cases and are
associated with high turbidity. As an example, an udltered aluminum result of 13,000 pg/L was
reported for well 299-W22-44 on March 18, 1994 (see Appendix B, comment 102, data tables). The
corresponding filtered aluminum result was @2.5 pg/L. A turbidity of 360 NTU was reported for the
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sampling event. One NTU is approximately 1 rng5 of particulate. Assuming that all the turbidity was
due to an aluminosilicate mineral (clay minerals from either the bentonite seal or indigenous clay from the
formation) and that an average aluminum content (as Al) for clay minerals of 8% (an equal mix of Wyo-
ming bentonite and basalt derived clay miner&), the apparent total ahuninum present should have been

0.08 * 360 mg/L (particulate)s 29 mg/L or 29,000 pg/L (as Al).

Considering that not all the hypothetical mineral phase present may have dissolve~ there is reason-
able agreement between the predicted and observed aluminum. This comparison demonstrates that
dissolution of a natural aluminosilicate mineral (high turbidity) is a reasonable explanation of the high-
uniltered aluminum results in the ~IS database. It also demonstmtes that care must be taken in how
data is retrieved and interpreted from HEIS. For example, the turbidity result for a sampling event should
be checked when a high-unfiltered metal result is encountered.

The question of filtered and unfiltered aluminum is another data quality objective issue that may need
to be addressed in the context of the overall RCRA Facility Investigation (i.e., what are the constituents of
concern and what is the appropriate chemical species to analyze). An appropriate analytical method and
sample pretreatment can be developed when the data quaMy objective process clearly speciiles the appro-
priate standard and the decision to be made with the results. Based on the existing data for filtered and
tmilltered samples that have been acidifie~ all that can be said is that occasional outliers (high aluminum
concentrations for acidified untlltered samples) are coincident with high turbidity.

Considering the slightly alkaline pH of the groundwater and the chemistry of aluminum at ground-
water pH (-8), very little aluminum is expected to be in solution. Analysis of unacidified and unfiltered
samples would be needed for more meaningful unfiltered aluminum results. However, even direct analy-
sis of unfdtered and unacidified water samples by direct aspiration of the sample for the ICP-group metal
analysis could yield a total aluminum @articulates plus dissolved). This could arise if the sample were
shaken vigorously just prior to analysis. Allowing the particulate to settle to the bottom could be done
but this is analogous to filtering the sample.

The possible role of colloidal aluminum (hydrous oxides) and or ahuninosilicate phases as potential
“carriers” of non-mobile contaminants is of interest for proposed colloid studies as requested in DOE-HQ
call for proposals under the Environmental Management Science Program. Results of these efforts may
clar@ the physical-chemical state of ahuninum in groundwater beneath Waste Management Area S-SX.
These studies hopeftdly will lead to a better understanding of colloidal phases in Hanford groundwater
and to more meaningfid methods of analysis for aluminum and other metals and radionuclides that can
occur as both solutes and/or associated with colloidal or solid phases.
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5.0 Summary and Conclusions

Based on the foregoing discussion and supplemental tiormation con&ined in Appendix B, the
outcome of the disposition process is summarized as follows.

●

●

●

●

●

●

The Ecology comments on the initial findings of the RCRA gro,yndwater quality assessment
(PNNL-1181O) were addressed by

- inclusion of suggested wording in the draft plan for continued assessment (J?NNL-12114)
- addition of more data and related discussion (this addendum)
- deferral to the RIWCMS work plan for Waste Management Area S-SX.

The breadth and intensity of the Ecology comments, and the resulting responses provided to wldr=

the comments, greatly strengthen the continued assessment plan and expand our understanding about
subsurface conditions at Waste Management Area S-SX.

A large number of apparent dflerences of opinion are attributed to interpretation and use of HEIS
data. For example, the HEIS database includes historical as well as recent data. Historical data (since
1957) was collected under different conditions, detection limits, reporting units (e.g., nitrate as
NO~-N or as N) and standards. In many cases, there is no ped@ee available for the older data (no
counting errors for radionuclide, analytical methods, or flags). The counting error as well as the
reported value for radionuclide entries in the database must be used to avoid misleading conclusions.

The above combined with the different regulatory controls between 1954 (Atomic Energy Act) and
1989 (implementation of RClL4 at Hanford), also accounted for some misunderstandings when
current standards are used to evaluate old data.

Other database problems were related to the occurrence of high metal (aluminum and chromium)
concentrations for unfiltered water samples. Most if not all of these anomalies can be attributed to
high turbidities that periodically occur. Thus both unfiltered metal results must be evaluated along
with the corresponding turbidity.

We propose that performing species specific measurements (e.g., hexavalent chromium on unfiltered
and unacidified samples) can eliminate some of the ambiguity in the filtered and unfiltered sample
data in the future.

A major difference of opinion exists concerning the significance of very low cesium-137 concentra-
tions in groundwater. We believe that the existing groundwater data from both RCRA and non-RCRA
wells in the immediate vicinity of the waste management area (i.e., not influenced by cribs) cannot be
used to indicate that widespread migration of cesium-137 through the soil column to groundwater has
occurred. It remains to be seen if there is quantifiable cesium-137 in groundwater below the current
routine detection limit of-1 OpCi/L or l/20th of the dri&ing water standard. However, in our opinion,

12



the use of much lower limits of detection goes beyond the intended objectives of a groundwater quality
assessment and RCRA Facility Investigation. Such studies are more appropriate for enhanced mobility
research involving colloids and/or organic complexes.
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STATEOF WASHINGTON

DEPARTMENT OF ECOLOGY
1315 W.4th Avenue w KennewIck,Warhin@n 99336.6018● (509)735-7581

September 16,1998

Mr. Marvin J. Furman
U.S. Depanrnent of Energy
P.O. BOX550, M8iN: HO-12
Richland,’WA 99352

SEP 241998

lx3HtL/3)Is
Dear Mr, Furnxq

RC Commentson “Results of Phase10roundwater QualityAssessment for Single-Shell
Tank Waste ManagementAreas S-SXat the Hanford Site” January 199s (PNNL-
11810)

Tim Washington State Dcpa~ent of Ecology(Ecology)has initiated its review of the above document.
The number of commentsgenerated thos far has promptedECOIO~to provide YOUwith the enclosed list
of completed comments. Ecology believesthis transmittalwill give the U.S. Department of Energy
(USDOE) and its contractors sufficientdirectionto begin revisingthe doeurnent. As can be observed
from the enclosedcomments, substantialeditingof this documentis necessary. Additional comments
may be forthcomingas Ecolo~ completesits review.

Ecology will also provide commentsorithe remainingSingle-shellTank Oroundwatcr ~ity
Assessments that USDOEhas transmittedto Ecology. ECOIOSexpects, however, that many of the issuea
identified in the enclosed comments will also be applicabletothisotherdocumerx

If you have any questions, please contactAlex Stone(Stosage)at (509) 736-3018 or Suzanne Dahl

‘iwod) at ‘509) 736-5705” /;

Sincerely, fi //

A/ ,,L

#d [/7

; I
./

TWRS DisposalProject Mnnager .
Nuclear Waste Program

SDASsb
Enclosure

cc Maureen Hunemtdler, USDOE
Bob Lober, USDOE
Mike Thompson, USDOE
Doug Sherwmd, EPA
Janice WIIliarns,FDH
Dave Myers, LMHC
Jii Bertscb MACTEC-ERS

A.1

NuclearWaste Rogram

stuartHarris, CTUIR
Stan Sobczyk NPT
WadeRiggsbee, YIN
Medyn kev+ I-MB
MaryLOU Blaze~ 00E
AdministxativeReco~. SST TSD S.2-4 and

Vadose Zone Characterization
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062443
%esulb of Phase I GroundwaterQualityAssessmentfor Sin@e-Slrel.lTank Waste

1.

2.

3.

4.

5.

6.

Management Areas S-SX atthe Hanford Site” Janua& 1998 (I’NNL-1181O)
Ecology Review Comments (July - August 1998)

Page iii. Why reference FFCA? Does it set standards for RCRA phase 1? Please
reference appropriate CFR and WAC.

Page iii, Summary, 1Sparagraph. The term “Phase I“ has no regulatory basis.
Delete the term and insert the applicable regulatory citation. Recommended
wording is: “Pacific Northwest National Laboratory conducteda “fret
determination”groundwaterqualityaasessmmtfortheU.S.Dqxutmentof
Energy,RichlandOperationsOffice,in acmrdancewith40 CFR265.93(d)(4)by
referenceofWAC173-303-400(3).”

Pageiii,Sunurmy,lmparagraph.It is recommendedthatan additionalsentence
beaddedtothefirstpam@aphthatretlectstheregulatorystatusof the

. groundwater-monitoring progmrn. Recommended wording is: “This report
documents the first determination evaluation of 40 CFR 265.93(d)(4) and
describes the assessment monitoring program of 40 CFR 265.93 (7)(i).”

Page iii, Summary, 2ndpamgraph, As Washington Administrative Code (WAC)
173-303-040 defines “ancillary equipment”, insert the words “equipment and”
between the words “ancillary” aid ‘Waste systems” in the first sentence.

Page iii, Summary, 2“dparagraph. The second sentence identifies the date the unit
was “placed in the assessment groundwater monitoring program” as August 1996.
A review of the downgradient groundwater data from RCRA and non-RCRA
wells indicates groundwater contamination occurring as early as 1986,
Therefore, it is recommended that the surmnarynot identi&that the assessment
monitoring program was not initiated until August 1996. It is recommended the
second sentence read “The unitis regulated under RCRA interim-status
regulations (40 Cm Subparts J and F, by reference of WAC 173-303-400(3)) and
was placed in assessment groundwater monitoring (40 CFR 265.93(d)(4)) after
elevated waste constituent and indicator parameter measurementslobservations
(i.e., specific conductivity, chrorni~ technetium-99, etc.) in S-5X WMA
downgradient monitoring wells were repeatedly observed and confirmed.”

Page iii, Summary, 2ndptiagraph. The term ‘ThaseI“hasno regulatorybasis.
Deletetheterminthelastsentenceof theparagraphandinserttheapplicable
regulatorycitation.Recommendedwordingis:.“Thefirstdetenninaticin,allowed
under40 CFR265.93(d),providesthe owner-operatorofa ficilitywithan
opportunityto demonstrate that the regulated unit is not the source of groundwater
contamination.”
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7. Page ifi, Summary, 3rdparagraph, Id bullet. As the radionuclides represent
constituents of the waste and “RCRA” is synonymous with “dangerous waste”, “
recommended wording for the first sentenee is: ‘llktriiti”on patterns for w,aste
constituents indicate the WMA S-SX has contributed to andfor been the source of
~oundwakr contamination observed in downgradient monitoring wells.”

8. Page iii, Surrumy, 3ti paragrap~ 1s bullet. AS the groundwaterandvadosezone
dataissufficienttomakethefirstdetcrminatio%recommendedwordingforthe
seeondsentenceis: “Itis concludedthatmultiplesourcelocationsin the W&IA
exist to ex”plainthe observed spatial and temporal groundwater contamination
patterns.”

9. Page iii, 2nd bullet There is no “inti%m” drinking water standard in the
regulation. Remove the word “interim”.

10. Page iii, Summary, 3’dpsrsgraph 2ndand 3d bullets. Due to the volume of data
and the spatial and temporal groundwster cent-”nation patterns observed thus
i%, the second and third bullets should be re-written to discuss just one
constituent per bullet. In addiiion, due to the direction of groundwater flow and
the location of the “RClL%” downgradient monitoring welk, the observations
should not be limited to “RCRA” wells. The discussion should also not be
limited to “current” observations. Iv@y data exist which add value to the
summary discussion. Some recommended wording is: “Drinking water standards
for teehnetiqm-99 have been and currently are exceeded in S-5X WMA
dotigradient monitoring wells. Technetium-99 concentrations at well 299-W22-
46, located at the southeastern comer of the SX tad farm, have been observed
(from November 1996 to February 1998) to exceed the U.S. Environmental
Protection Agency (EPA) interim drinking waterstandard (DWS) of 900 pCfi up
to a fbctor of five times. Technetium-99 conedrations at a non-RCRA well 299-
W23-1 (Iocated inside the S tank fbrm) have also been observed (Iiom June 1986
to May 1998) to exceed the DWS up to a fictor of nine times. Similarly,
technetium-99 conecntrstions at another non-RCRA well 299-W23-7 (located
northeast of the SX tank farm) have also been observed (l%omSeptember 1987 to
January 1991) to exeeed the DWS up to a iktor of eight times. Similarly,
technetium-99 concentrationsat anothernon-RCRA well 299-W23-2 (located
inside the SX tank.f-) have also been observed (from Deecmber 1987 to
September 1994) to exceed the DWS up to a factor of 6 times. Technetium-99
concentrations at another RCRA well 299-W22-45 have recently been obsemed to
be significantly increasing from previously measured concentrations (November
1992 to August 1996) to more than one-hdfthe DWS (427 pCi/L on May 12,
1998).”

11. Page iii, Summary, 3’dparagraph, 2’d and 3d brkts. Due to the volume of data
and the spatial and temporal grormdwater contamination patterns observed thus
f=, the second and thiid bullets should be re-written to discuss just one

2
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12.

13.

coWtiturmt per bullet. In addition, due to the dkection of groundwat; floh and
the location of the “RCRA” downgradient monitoringwells,the observations
shouldnotbe limitedto“RCR4”wells. Thediscussionshotddalsonotbe
limitedto “cment” observations.Manydataexistwhichaddvalueto the
summarydiscussion.Somerecommendedwordiigis: “Drinkingwaterstandards
of 10m“#Lfor nitratehavebeenandcurrmtIyareexceededin S-SXWMA
downgradientmonitoringwells. ObservationsofnitrateconcentrationsatRCRA
WCII299-W22-46haveexceededtheDWSfrom1992to 1997(databeyond
November1997arecurrentIyunavailable)withwhatmayappearto bea peak
mc-mrementin May1997.Similarly,theDWSfornitratehas alsobeen .
exceededatRCRAdowngrsd~entwell299-w22-45from1995to 1997.Atthis
well,thenitratemeasurementshaveconsistentlyincreasedfromFebruary1996to
November1997. Similarly,theDWSfornitratehasalsobeenexceededat
RCW downgradientwell299-W22-39from1991to 1996.At thiswell,little
vaiation ofnitrateconcentrationhasbeenobserved.TheDWSfornitratehas
also been exceeded at non-RCRA downgradkint well 299-W23-2 (located within
SX tank farm) from 1987 to 1996 (data beyond March 1996 unavailable) with a

peak measurement in September 1994. Similarly, the DWS for nitrate has also
been inconsistently exceeded at non-RCIU downgradient well 299-W23-3
(located at southeastern comer of and withii SX tank farm) from 1957 to 1995
with a peak measurement in November 1961.”

Page iiii Summary, 3’dpsrsgrap~ 2d and 3d bullets. Due to th~ volume of data
and the spatial and temporal groundwater contamination patterns observed thus
far, the second and third bullets should be se-written to discuss just one
constituent per bullet. In addition, due to the direction of groundwater flow and
the location of the “RCRA” downgradient monitoring wells, the observations
should not be limited to “RCRA” wells: l’hc discussion should also not be limited
to “current” observations. Many data exist which add value to tie summary to
discuss. Some recommended wording is “Drinking water standards of .05 mfi
for chromium have been exceeded in the RCR4 downgradicnt wells 299-W22-39,
299-W22-44, and 299-W22-46 and in the non-RCRA downgradient well 299-
W23-7. Due to the filtrationof samples and in particular, the filtration of the most
recent samples (typically from March 1994 to February 1998) a trend analysis
cannot be performed.”

Page iii, Summary, 3d psragrap~ 4*and 5* bullets. Due to the volume of data
and the spatial and temporal groundwater contamination patterns observed thus
f=, the fourth and fifth bullets should be re-written to discuss all data available.
In additio~ due to the directibn of groundwater flow and the location of the
“RCM” downgmdient monitoring wells, the observations should not be limited
to “RCRA” wells. Much data exists which add value to the summary discussion.
Some recomniended wording is: ‘Drinking water standards of 200 pCfi for
ccsiurn-137 and 8 pCfi for stfcmtium-90 have not been exceeded in the RCRA or
non-RCRA downgradient wells. Although concentrations ofcesium-137 were

3
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15.

16.

170

measured iq well 299-W22-39 from November 1991 to JuIy 1992, in well 299-
W22-44 in October 1994, in well 299-W22,+5 in April 1993, they havebeen low
ranging from .52 to 6.5 pCi5. The cesiurn-137 concentrations measured in non-
RCIU well 299-W23-7 (Iocatcd tilde aud between the S and SX tank krns)
fium September 1994 to June 1996 are an exception and ranged from relatively
low values of 1.97 pCi/’Lto a high of 21.8 pCiL. Similarly, strontium-90 -
concentrations have not been detected in any well with the exception of non-
RCIL4 well 299-W23-7 from March 1996 to June 1996. In this well, strontium-
90 concentrations have ranged from .869 to 6.153 pCiL Whh the exception of
well 299-W23-7, these observations are consistent with the exyectcd low mobility
of these constituents under Hanford Site conditions. Addkionai investigation is
needed to determine the extent of Cs-137 and Sr-90 contamination related to well
299-W23-7 observations.”

Page iv, Paragraph 3 from prcccdmg page, 3rd bullet. 11.teterm “Phase II” has no”
regulatory meaning. Recommended wording for the sentence is: “Further
determinations required by 40 CFR 265.93(d)(7)(i) my reference of WAC 173-
303-400(3)] will be made and are described in Chapter 6 of this report.”

Page iv, last bulleb Phase Ii investigation should include nature and extent and
so”urcesof contamination w“thin groundwater and vadose zone.

Page 1.1, Section 1.0, 1Sparagraph. The term Y%ase I“ in the fist sentence has
no regdatory meaning. Also, the report should cite the applicability of the
Washington Administrative Code. Recommended wording is: ~This report
presents the findings and conclusions of the first determination, Resource
Conservation and Recovery Act of 1976 (RCRA) groundwater quality assessment
of Single ShelI Tank Waste Management Area (WI@ S-SX as required by 40
CFR 265.93(d) (by referenm of WAC 173-303-400(3)).”

Page 1.1, Section 1.0, 1Sparagraph. Due to the considerable vohme of data and
information whtch may precede PNNL’s efforts which occurred from August
1996 to July 1997, it is appropriate to also idcntiti the data considered during the
assessment ‘includes all useable data from all wells. In other words, certain (non-
RCRA) wells were installed much earlier than the.stated assessment period and
meaningfid tiormation ‘tan be obtained from the consideration of the data
collected prior to August 1996. Therefore, the period should at least be inclusive
of the time when contamination was first detected in a downgradicnt monitoring
well. For example, &orn well 299-W23-7, significantly elevated gross beta was
measured in June 1987 and grossly elevated technet.hrn-99 was measuredin
September1987.Sirnilsrly,fromwell299.W23-1,elevatedgrossbetawas
measuredinMarch1959andgrosslyelevatedtechnetim-99wasmeasuredin”
June1986.It shouldbenotedthat tcchnetiuny99forwell299-W23-1wasfirst
measuredonJune23, 1986.Relatedto themostrecentdataUSCLasEcologyhas
takenmorethansixmonthsto reviewthisdocumengit is requestedthedata
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18.

19.

20.

21.

22.

23.

24.

25.

period be extended to December 1998. ~erefore, recommended wording for the
second sentence is: “Pacitic Northwest Naticmal Laboratory conducted the
assessment tiom August 1996 to July 1997 using data colIected between the earIy
1970’s and December 1998.

Page 1.1, Section 1.0, 1Sparagraph, 2“d bullet. .For consistency with WAC 173-
303-040, insefi the words “equipment and” between “ancilIa& and ‘tiaste
systems”.

Page 1.1, Section 1.1. Please note that these active TSD units are not in
compliance with RCRA and appropriate WAC Code, but are allow@ active status
under the Htiord Federal Facili~ Agreemmt and Consent Order (Tri-P@y
Agreement).

Page 1.1, Section 1.1. Nature of extent contamination determination is not just
withii groundwater, but also the vadose zone.

Page 1.1, Section 1.1, lx paragraph. Jnclude the applicable regulatory cite for
management of the tanks. Recommended wording is: ‘The tanks and ancillary
equipment in WMA S-SX are RCR4 treatment and stomge units managed in
accordance with TMe 40, Code of Federal Regulation (CFR) Part 265, Subparts F
and J (40 CFR 265.92 and 265.196 [by reference of Washington Administrate
Code (WAC) 173-303-400(3)]. In addition, the units will be closed in
accordance with WAC 173-303 -610.”

Page 1.1, Section 1,1, 2“dparagraph. The term “detection monitoring progmn” is
typically used in reference to final facility status monitoring program for which no
contamination fkom the regulated unit has been detected. Change “A detection-
Ievel groundwater monitoring program” to “An indicator parameter monitoring
program”.

Page 1.1, Section 1.1, 2~ p&agraph. As groundwater monitoring occurred for
WMA S-SX long before 1990, insert the word “adrniiistrativel~ between “was”
and “initiated” in the fmt sentence. .

Page 1.1, Section 1.1, 2ti paragraph. As the assessment-monitoring program
could have been initiated much earlier than 1996, insert the word “
“administratively” between %as” and “placed” in the second sentence. Also,
identfi which WMA tank system unit Ecology’s 1996 directive was addressing.

Page 1.1, Section 1.1, 3’*paragraph. There is no regulatory basis for the term
“Phase I“. Isi addition, the first sentence is descrilimg how the regulations arc
typically applied. For reasons, perhaps not beneficial to describe, the W S.SX
m-t’s initiation of assessment monitoring was incoxIectlY delayed. Similarly, the
unit’s first determination may be considered to have been pdorrned over an

.
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extended duration. Recommended wording for the fist sentence ix “The first
deknnination, and the subject of t.lks reportj is typically a short-term sampling
program intended to provide the owner/operator an opportunity to substantiate a
false positive claim.”

26. Page 1.1, Section 1.1, 3’dparagraph. Re-write the sccorid sentence as: “If the
owner/operator determines, based on the resultt of the first determination, that no
dangerous waste andlor dangerous waste constituents from the unit have entered

‘ the groundwater, then he may reinstate the indicator parameter monitoring
program (40 CFR 265.93(d)@)).

27. Page 1.1, Section 1.1, 3’dparagraph. Rewrite the tbiud sentence as: ‘W,however,
contamination is confirmed (i.e., the regulated unit is the source of groundwatcr
contamination), then fkther determinations are required under 40 CFR
265.93 (d)(7)(i).”

28. Page 1.1, Section 1.1, 3rdparagraph. Re-write the fourth sentence as: “h
additio% tiormation gained during the assessment monitoring program
(iicluding the further determinations), could be used to evaluate corrective
measures,”

Q$ Figures 1.1,1.2,3.6, and 3.7. The figures don’t appear to include pertinent
ancillary equipment. In particular, at least one figure should show where
unplanned releases have occurred in relation to the management of the S-SX tanks
andor ancillary equipment. For example, as an unplanned release occurred
around the 241-S-1 51 diversion box, this area denoted on a figure would provide
pertinent information to this assessment. Table 3 of Vadose Z&e
Characterization Project at ~heHanford TankFarms 5X Tank Farm Report
(DOWIIY12584 GJPO-H4N-4, September 1996) describes unpknned rckases
associated with the management of the SX tank f-and Figure 2 of the same
rcpoti identifies the locations of more than a dozen releases.

30. Figure1.2. AcomparisonofthewellnumbersshownonFigure1.2andthewells
descriiedinAppmdii D ofAssessment Groundwater Monitoring Plan for Single
Shell Tank Waste management area S-W(WHC-SD-EN-AP-191, Rev. O)was
pefiorrned. The referenced document identifies well numbers 299-W22-6, 299-
W22-16, and 299-W23-8, which do not appear to be shown on Figure 1.2. Well
number confrrtion and inclusion on Figure 1.2, ifapplicablc, is requested.

31. Figure 1.2. Figure 2 of Vadose Zone Characterization Project at the Hanford
Tank Farms SXTarrk Farm Report, September1996,DOlWW12584-268G3PO-
HAN-4,shows216-S-8trenchlocated@northeast oftank 104.Figure1.2
shows216-S-8trenchlocatedsoutheastoftank104.Similarly,Figure1.2shows
well299-W22-39locatedjust westof216-S-8trench and F@e 2 shows well
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299-W22-39 located approximately 200 feet south of 216-S-8 trench. Confirm
the accuracy of Figure 2’s location of 216-S-8 trench and well 299-W22-39.

32. Page 1.3, Section 1-2, 1=paragraph. In the fkt sentence, include the
identification that obsewed contamination concentrations were also ccmaidered.
Recommended wording is: . . . ..if observed concentmtions of contaminants and
changes in groundwater quality. . ..”.

33. Page 1.3, Section 1.2, I* paragraph. Change ‘(Phase I“ to “tirst determination” in
the second sentence.

34. Page 1-3, Section 1.2, 2’d paragraph. As this report represents the first
determination of the assessment monitoring program, it should not be lirnhed to a
description of “new information”. Recommended wording for the first sentence
i% “The scope of this report focuses on new information acquired in connection
with the f~ determination assessment.

35. Page 1.3, Section 1.3, I* paragraph. Change “Phase I“ to “first detennhation” in
tie fist sentence.

36. Page 2.1, Section 2.0, 1Sparagraph. Change “Phase I“ to “first deterrnination” in
the first sentence.

37. Page 2.1, Section 2.0, ld paragraph. The use of a DQO process is described
whereby a conccptuid model will be generated as the investigation continues. The
second sentence of this paragmph should be moved to Chapter 6 of this document.
The fiuther determination actions (required by 40 CFR 165.93(d)(7)(i)) shoutd be
described in detail in Chapter 6. “

38. Page 2.1, Section 2.o, 2ndparagraph. Change “Phase I“ to “first detcrrnination” in
the first sentence,

39. Page 2.1, Section 2.1.1. What Does CWR stand for? ~

40. Page2.5,Section2.2.Pleasediscussthe leakvolumesforSEX tankf- Also,
adda discussionoftheAgnewreportontheunderestimationof releasesfrom&ii
tankfm.

41. Pages 2.5-2.S, Section 2.2. Seti.on 3.8 (Page 3.18) app=fs to d=cri~
contaminant transport as a plume. The vadose zone characterization information
from BX, BY, TX, TY, T and SX suggests that contamination has moved as
broa~ low-activity plumes. WhiIe Section 3.8 appears to bc describing thii
conceptualiitio~ it does not do so clearly. Similarly, Section 2.2 does not appear
to include this conceptualization but rather, it emphaai= the non-homogeneous
nature of the sediientmy units beneath the units as playing an important role in
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contaminant movement. Similarly, Figures 3.9 a’d 3.10 emphasize this concept
by implying the stratigraphic layers control contaminant transport. Include a
conccptualiition of plume migration in a relatively homogeneous fmhion. It
should be noted that this concept does not negate, but rather compliments, the
expert panel’s concept. The voluminous vadosc zone characterizdion
information may be referenced in relation to the “relatively homogeneous phune
migration concept.

42. Page 2.4, Section 2.1.1, 3d and #’ paragraphs, figure 1.2 is identified as showing
SX tank farm leakers but does not appear to identi~ designated leakers. Figure

. 3.6 shows designated leakers and would be a better figure to reference.

43. Page 2.4, Section2.1.1, 6* paragraph Delete the word “potential” in the first
sentence, as there is no question that grouodwater beneath the S-SX WMA has
been and rcma.hs contaminated.

44. Page 2.4, Section 2.1.1, 6* pamgraph. Although considerable vadose zone
characterization information has been docuinented, only two DOE reports are
referenced in the last sentence of the paragraph. The following additionrd
reports/documents should also be rcfmenced ancVordiscussed in this assessment:
1) Tank Summary Data Reportfor TankSX-102, October 1995 (GJ-HAN-6, Tank
SX-102), 2) TankSummaryData Reportfor Tankt!LXI08, November 1995 (GJ-
HAN-10, Tank SX-108), 3) TokSummaryData Report for TankSX-109,
December 1995 (GJ-HAN-11, Tank SX-109), ~) Tank Summary Data .Repartfor
Tank SX-1 10, December 1995 (GJ-HAN-12, Tank SX-I 10),5) Timk Summary .
Dafa Reporlfor TankSX-110, December 1995 (GJ-HAN-13, Tank SX-I 11), 6)
Tank Surnmmy Data Reporrfor TankS.Xl15, January S996, (GJ-HAN-17, Tank
SX-I 15), 7) Assessment of Lag Data for BorehoIe 41-09-39 and Correlation With
Borehole 41-09-04 in the SXTank Farm, March 1997 (GJO-97-4-TA~ GJO-
HAN-9) and 8) Reassessment of the Vadose Zone Contamination at Tank SX-104
and a Comparison to /he 1995 Baseline, April 1998 (GJO-98-48-TAR, GJO-
HAN-21). .

45. Page 2.5, Section 2.1.1, paragraph iiorn prccedmg page. Insert “groundwater
andfor” between “contributors to” and%adose zone contamination” in the first ,
complete sentence on the.page.

46, Page 2.5, Section 2.1.2, In and 2ti paragraphs. The possible dissolution and
precipitation of silica and aluminum in the soil column is discussed/described.
An identification of an unusually S@ silica percentage in drill cuttings (at depth)
has not been made. Include the identification ofall applicable obscwations from
drill cuttings (i.e., the observation(s).of the occurrence of high silica conteng the
observation(s) of occurrence of average silica sxmtcn~ andor the observation(s) of
low silica content). It is noted that the proposed activities as described in the
Assessment Groundwater Monitoring Planfor Single Shell Tank Waste
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47.

48.

49.

50.

management Area S-SX(WHC-SD-EN-AP-191, Rev. O) do not appear to
specifically collect silica content observations. Nonetheless, ifobsemations were
made, include them and if no observations were made, include the identification
of this status.

Page 2, Section 2.1.2, First and second paragraph. It is an established fact that
multi-molar high caustic liquids dissoive silica and ahuninum!Under vadose
conditions, we should expect precipitation of these materials at depth (silica
nodules, colloidal silica, silica as binding cement etc.). Did we &serve any
unusually high sika percentages in drill cuttings at depth? I.fthis was not
observed, it is highly probable that the entire mass of tank Ieakage have moved
downward as a wetting front. This wetting front need not necessarily be as broad
as mentioned in the text.

Page 2.5, Section 2.1.2, 2’d paragraph. Identify the basis fofthc descriptor
‘%mad” used in the fit sentence in relation to the “wetting tint”. The basis
should be included in the text discussion.

Page 2.2, Figure 2.1. While the conceptualized model of contaminant transport
through the soil to the groundwater correctly identifies contaminated groundwater,
which satisfies the purpose of the first determination, itappears the model is
greatly simplified. Although the model is identified as representing spilldleakage
d~”ng the 1960’s (with subsequent movement of contaminants shown in single
colors based on the likely rate of transport through the soil), it does not
communicate that there have been numerous releases in and around the S-SX
WM.A beginn”mgin the 1950’s to the last documented unplanned release in 1980.”
While it is accurate to depict groundwater contamination of mobile constituents,
Iess mobile constituents have also been obsewed in groursdwater. In particular,
cesiurn-137 and strontium-90 have been measured numerous times in the
groundwster at several locations. in additiorq the. contaminant tmnsport is greatly
complicated by the potential complex geochemical reactions ocaning in the
subsurface, the complex configuration of tank ancillary equipment, numerous
spills and/or Ieaks tilch have occurred in and near the S-SX W’MA, etc. Perhaps
the most deficient aspect about the conceptualized model is that it doesn’t
accurately depict that releases have occurred numerous times and each time
potentially re-starting ancVorpromoting contaminant transport. Using overlays .
that depict the passage of time and new occurrences may best depict such a re-
occurring contaminant front moving through the vadose and into the groundwater.
At a minimum, the figure must identi~ that the conceptualized model is a
simplified one that only depicts one potential “generatiori” of contaminant
transport through the vadose zone.

Page 2.5, Section 2.1.2, 4* paragraph. Irssefithe words “(S-SX tank system
ancillary equipment) between “outlets of the tanks” and “also contributed to”.

.
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51, Page 2.6, Section 2,2, 1“ fill paragraph. The second sentence states “five wells
were drilled to groundwater in the S and SX f-, three of which are adjacent to
tanks”. Accordiig to figure 1.2 and information contained in the Assessment
Groundwater Monitoring PIanfor SingIe Shell Tank M.mte mtmagementArea S-
SX(WHC-SD-EN-AP-191, Rev. O),there are six groundwatcr wells in the S and
SX farms, four of which are adjacent to tanks.

52. Page 2,6, Section 2.3, 1$1paragraph. Change the wordiig in the first sentence to
include spills and leaks of water and/or .waste.s. Recommended wording is
$&. . ..or a leak and/or spill (water and/or waste) of sticient. . ..”.

53, Page 2.6, Section 2.4, 1=paragraph. Change the word “co-contaminants” to
“constituents” in the second sentence.

54. Page 2.6, Section 2.4, 1=paragraph. Insert “WMe radjonuclide constituents
contribute to the toxic dangerous waste designation” at the begiming of the
sentence. In addition, change “hazudous waste constituents (or listed wastes)” to
“toxicity characteristic contaminants” in the third sentence. Recommended
wording for the third sentence ix VVhHe radionuclide constituents contribute to
the toxic dangeroqs waste dedgnation, the latter two constituents are RCRA
toxicity characteristic contaminants.” ,

55. Page 2.6, Section 2.4, 1* paragraph. The fourth sentence implies that past-
practice discharges of tritium-bearing tank condensate have occurred upgsadient
km all S-SX WMA groundwater monitoring wells. From information available,
itappears the tritiurn-releasing unit of reference is the 216-S-25 crib. It maybe
concluded that the cfib is diiectly upgradicnt from the SX tank farm and ‘
upgradient from ordy part of the S tank fm. Therefore, recommended wording
for the fourth sentence is the following “Tritium a~so is present in the tank waste,
but a much larger fritium source (past-practice tritium-bearing tank condensate
discharges to 216-S-25 crib) has bee~located directly upgradient from the SX
tank farm (HansordSite Groundwater Monitaringfor Fiscal Year 1997, Plate 3).

56. Page 2.6, Section 2.4, 1* psmgraph. It is noted that 216-S-25 crib is directly
upgradient fiorn SX tank farm and upgrsdient from or.dypaxt of S tank farm. The
tritium plots for the 1995, 1996, and 1997 Hanford Site groursdwatermonitoring
reports(Plate3)appear to be indicating an upward tritium trend in the area near
well 299-W23-1. The same upward trend does not appear to be observed near
upgradient well 299-W23-13 (located between up~dient tritium source 216-S-21
and S-SX WMA). As suchi include a discussion of the titimn plume, the tritiurn
to techrsetiurn-99 ratios, and the expectations associated with the hydraulic
conductivity at well 299-W23-I. in particular, if there is a basis for the implied
groundwater flow direction perturbation, include the basis.
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57. Page 2.7, Section 2.4, 1* paragraph. Change the word “co-cori&ninanta” to
“constituents” in the first sentence.

58. Chapter 3. A section, which describes the groundwater mordtofig nctwor~
shouId be inserted into this report, While it is appropriate to reference previously
published documents for detailed information (i.e., Asmwnenr Groundwater
Monitoring PlanforSingle SheIITank U%.rtemanagement Area S&Y(Wl-IC-SD-
EN-AP-1 91, Rev. O),without discussion nncllorexplanation%vm”ous erroneous
conclusions may be drawn tiom the report. For example, considering certain ten
figures and plots provided in the repox it appears to imply that monitoring well
299-W22-44 is “downgradienf’ to the S-SX W’MA. WMle certiin figures clearly
show the expected path of groundwater plume migration (Figure 4.1) to be away
from well 299-W22-44, other figures imply the well is downgradient (Figures 3.1
and 3.3). It is noted that well 299-W2244 would not sati~ compliance point
monitoring of WAC 173-303-645. SimilarIy, monitoring well 299-W23-15 could
be considered to monitor only the southwestern-most comer of the S-SX WMA.
While Figures 4.1 and 4.2 show plausible hypothetical groundwater plumes to
explain the observations tiom well 299-W23-15, a description of the groundwatcr
monitoring netwo~ which more cIearIy identifies what areas (spills smdlor
releases) and which tankdancillary equipment the monitoring wells are
“monitoring” is very much needed in this chapter.

59. Page 3.1, Section 3.0, 1s paragraph. Delete the term “Phase I“ and replace it with
“first determination”.

60. Page 3.1, Section 3.0, IS paragraph. Although the contractor was contracted to
perform work from August 1996 to 1997, it is Ecology’s position that statistical
exceedanccs (between up and down-gradient wells) have been occuming since
1991 (Ecology, May 24, 1996). Therefore, the first determination may be
concluded to have been occurring well before August 1996. Either delete
“(August 1996to August 1997)” or replace it with’c(1991-1998)”.

61. Page 3.1, Section 3.1, title of section Change the word “co-contaminant” to
“waste txmstituent”.

62. Page 3.1, Section 3.1. Include an identification that groundwater samples have
been filtered since early 1995. Describe the filtmtion process. Also, include a
discussion of how filtmtiontypically lowers the measurement ofmetdic ion
concentrations. It is noted that all chrmnhun drinking water cxceedances (from
wells 299-W23-14, 299-W22-39, 299-W23-15, 299-W22-44, 299-W22-45, and
299-W23- 1 which occumd from 1991 to present were unfiItcrcd samples.

63. Page 3.1, Section 3.1, la paragraph. Change the word “co-contaminants” to
“constituents” in the first sentence.
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64.

65.

66.

67.

68.

69.

70.

71.

72.

Page 3.1, Section 3.1, 2Gdparagraph. Ta&s SX-108 and 109 arc indicated as “the
primiuy single-shell tank Ieak aourecs”. @there is a histo~ of spills and rckases
from other tanks intheSXtank f2.rQ the basis for this particular statement must
be included.

Page 3.1, Section 3.1, 2’d paragraph. Due to the significance associated with data
col!ected by bailing versus purge and pump, include an appendix to the report that
identifies how the various wells were smnpIed.

Page 3.1, Section 3.1, 3’dparagraph. Well 299-W23-I is noted in the last
paragraph as the only well in the vicinity of WMA S-SX cumcntly showing an
upward trend. Include an identification that an upward tritimn trend has been
observed at wells 299-W23-1, 299-W22-39, and 299-W22-45. An upward tritium
trend has been observed at well 299-W22-39 since March 1994.

Page 3.1, Section 3.2, 1Sparagraph. Change the word “qo-contaminants” to
“constituents” in the first scntcncc.

Page 3.4, Section 3.2. In a short summary, state what is the point of tlis section as
it specifically relates to !YSX.

Page 3.4, Section 3.3, Figure 3.3. Include plots for tritiurn data collected from
wells 299-W23-13 and 299-W23-1.

Page 3.4, Section 3.3. Add a discussion of tritium observations (upward trend in
downgmdient wells) from WC1lS299-W23-13, 299-W23-1, 299- W22-39, and
299-W22-46. The tritium plots for the 1995,1996, and 1997 Hanford Site
groundwatcr monitoring reports (Nate 3) appear to be indicating an upward
tritiurn trend in the area near well 299-W23-I.

Page 3.6, Section 3.4. It is recommended that concentration mntours maps for
tritium and technetium-99 for fiscal years ’95 and ’96 are added to the report.

. Page 3.5, Section 3.4, 3’dparagraph. The fist sentence states the source areas for
tritium &d tcchnctiurn-99 are clearly cvidcnL Due to the ’95,’96, and ’97
Hanford Site groundwater monitoring reports (Hate 3) which show a trending
tritium plume occurring in the notth-eastern side of tic S-SX WM& include an
explanatory basis for this statement.

73. “ Page 3.5, Section 3.4, 3ti paragraph. Delete the word ‘appears” in the second
scntcncc.Recomrncndcd wording is: “Groundwater monitoring observations
strongly suggest tcchnctiurn-99 originates in the S and SX tank farm area while
Kc M“ghcstconccnfrations of tritiurn originate to the west of the WMA near the
upgradient crib sources noted above.”
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74.

75.

76.

77.

78.

79.

80.

81.

Page 3.5, Section 3.4, 3’dparagraph. The third sentence identifies other major
downgradient sources and the fourth sentence provides w exampIe of a
sidcgradient source. Recommmdcd wording is: “It should also be noted hat
other major down- and side-gmdient sources exi~ especially for technetium-99.
For example, the technetium-99 contours near the upperrigbt comer of Figure 3.4
originated from side-gradient past-practice disposal sites associated with U Plant
operations.”

Page 3.5, Section 3.4, 4! and 5&paragraphs. The pamgraphs do not appear to
make any conclusions regarding the tritium observations. From Figure 3.5, it may
be inferred that there are two different sources. Therefore, it may also be M&red
that there are two different sources of the technetium-99 and the tritium. Include a
discussion of the obsemationa related to the tritium trend in the northeastern area
of the S-SX W’MA,

Page 3.5, Section 3.4, 5ti paragrapA k the source of the technetium-99 has not
been remcdiated, delete “(or was)” in the last sentence of the paragraph.

Figure 3.5. Upon review, the figure represents a usefid generalization of
observations. The text describing the figure indicates the data are an average of
1996 values for 12 wells. Considering the locations of the 12 data points and the
statistical variation associated with the averaghg (i.e., spatial and temporal), it is
more accurate, at this time, to describe the information as representing a
generalized relationsh~. In addition, it is indicated on page 3.5 that the expected
tritiun#tcchnetium-99 mtio in downgradient wells is based upon “data and
considerations provided in Agnew (1997)”. Agak considering the potential error
associated with the Agnew inforrnatio~ it is appropriate to describe the observed
relationships as gmcraliied and are to be evaluatedconfirmed with additional
data.

Figure 3.5. Figure 3,5 identifies data from well 299-W22-21 was used in its
construction. Figure 1.2 does not appear to show this well. IncIude the well
location on Figure 1.2. .

Figure 3.5. Tle figure appears to include a data point for well 299-W22-1O.
Accordiigto Figure 1.2, this well appears to be downgradient to the 216-S-12
crib. Confirm if the well number is correctly indicated on Figure 3.5.

Figure 3.5. The &ta tiom welt 299~W23-1 does not appear to be included in the
plot. Include this well on the plot.

Figure 3.5. The data, if any exists, from well 299-W23-5, does not appear to have
been included on the plot. If data exists for well 299-W23-5, rnclude it on the
plot.
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82. Pagc”3.9, Section 3.5.1, 1Sparagraph. The report does not appear to include
hydrography or data to exphiin the statement made in the second sentence
concerning the declining water table. “kclude either data or hydrogrsphs that
reflect this information.

83. Page 3.9, Section 3.5.1, 1*psmgraph. The issue associated with the declining
water table and the requirement to petiorrn further assessments of the
contamination (40 CFR 265.93(d)(7)(i) by reference of WAC 173-303-400) will
need to be resolved. It does not appear that an evaluation of the rate of decline
(i.ewthe remaining well life) has been performed. Include an evaluation in w

section of the report,

84. Page 3.9, Section 3.5.1: There seems to be large variability in the tritiurnvalues as
evidenced from the tabIe. An expkmation is required to define this anomaly.
There are other constituents, which also show some anomaly (e.g. nitrate and Cs).
Wl@ever the anomaly, it is important to note that this data is for Samples taken
within 7 feet of the surface. Do you have any idea what is going on at greater
depth?

85. Page 3.9, Section 3.5.2. lle discussion identifies ‘the net effect is for significant
retention of cesiurn-137 and strontiurn-90 in the vadose zone .ancVoron aquifer
solids.’ It is also noted that a tremendously large amount of information and<data
exist regarding the CS-137 and Sr-90 vadose zone contamination. Therefore,
include an identification in this section that CS-137 and Sr-90 contarnrnation has
bwn confirmed in the vadose zone. In addition, include a reference in this section
which identifies the CS-137 and Sr-90 vadose zone contamination will be
discus&d in detail in Section 3.7 of this repok

86, Page 3.10, Table 3.1. The table’s measured concentrationfor1-129is indicatedas
‘NA’ornotavailable.TheI-IEISdatabase,however,indicatesthatsarnpliig
occurredandtheresultsindicatedvalueswerebelowthedetectionlti~t ofthe
analysis.Pleaseupdatetie tableto reflectthe ‘lessthandetcetionlimits’reported
inHEIs.

. .
87. Page3.10,Table3.1. lle HEISdataindicatesa May23,1997tritiurn

measurementof64400pCfi. Althoughit is unknownifthe measurementwas
fromthe‘honnal”or“shallow”sarnpliigdep~ themeasurement is not reflected .
in the table. Please explain this ducrepancy. .

88. Page 3.11, Section 3.5.2, Top of the page lle alternativetheoryisnot clear.The
saltmatrix is supposed to cover the clay surfaces and would effect the&values -
a phenomenon expected to occur mostly in the vidose zxme (under the defined
scenario). Please clarify the details of the ahemative thecuy and explain its impact
on the dkcussion.
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89.

90.

91.

92;

Page 3.11, Section 3.6 Although tritium plumes can substantiate to some extent
the hydraulic conductivity information as presented in the figure, the other data
(e.g. Tc-99) does not to support the conclusion. A superimposed plot of hydraulic
conductivity and plume maps would clarify some of the cmclusion made in tAis
report. For example, it appears the mixture of hypothetical plumes of Tc-99 from
tank Icalcand spill may occur closer to the Tank Farm (Figure 4. 1) than depicted.
Please clarir the language in this section io respond to these issues.

Page 3.13, Figure 3.8. On page 3.11 Figure 3.8 is based orI informationldata
dating to or before 1992. Ifpump test data exists from newer boreholes, use all of
the data to update this figure (i.e., to evaluate pcrmeabilityvariation).

Page 3.14-3.17, Section 3.7.2: It is not clear why the near surface gravel layer or
deeper graveI layer (which is at/close to the water table) under the depicted
scenario should act as conduit for lateral migration. Jn most cases the tanks are on
top of the gravel layer. Some Iateral migration might take place at the boundary of
gravel tayer and sand. This is unlikely since the conductivities and pomsities are
usually higher in sand than gravel. Does any field data exist to substantiate the
premise in this section? If so, include the data and a more detailed explanation of
the phenomena.

Was &y perched water encountered (or very high soil moistyrc near the surface
gravel layer, etc.)? From the observation of numerous crib (CERCLA) sites
where millions of gallons of waste were discharged to the soil column, there is no
evidence of having a perched water table or any similar hydrogeologic
phenomenon close to the stiace in the 200 Ares. Include a discussion of these
issues in this section.

Page 3,14, Section 3.7,1, 2ti paragraph. Include the actual measured
concentrations of borehole 41-09-39 in the discussion oarticularlv as it relates to
the statement that concentrations were 1,000 to 10,00~times Iow”erthan
maximum concentrations that occur above the gravel sequence. The last part of
thii paragraph is not clear. What do you-mean by increase of likelihood of
breakthrough to ground ymter? when you pump groundwater, you increase the
vadose thickness arid capiIIary fringe zone (shifting) above the water table. This
section needs clarification.

93. Page 3.14, Section 3.7.1, 2’d paragraph. Initial groundwater samplw at the top of
the aquifer indicate hexavalent chromium is non-detectable (<10 pg/L) from
borehole 41-09-39. It is not indicated whether or not the samples wem filtered.
The groundwater data as identified in HEIS indicates the groundwater samples for
chromium have been filtered (wells 299-W22-46, 299-W22-39, 299-W22-45,
299-W23-15, and 299-W23-14) since early 1994. In addition, chromium
wmcentrations measured at well 299-W23-7 in June 1996 were tilltered and
exceeded (53 pg/L) the chrom”um driig water standard (.05 ma). Simhrly,

.

.
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chromium concentrations measured at well 299-W22-39 in November 1991,
January 1992, July 1992, November 1992, June 1993, and March 1994 were
unfiltered and exceeded (60, 83,380,100,160, and 200 p@ respectively) the
chromium drinking water standard. SimilarIy, chromium concentrations
measured at well 299-W22+6 in July 1992, November 1992, March 1993, June
lg93, and March 1994 were untltcred and exceeded (72,70, 120,130, and 120
I.@. respectively) the chromium drinking water standa&L Therefore, identi~ if
the sample(s) fkom borchoIe 41-09-39 were fihcrcd. If faltered, incIude a
discussion regardmgthe above observations including general conclusions of the
effect of filtration related to ion measurements.

94. Pages 3.15 and 3.16, Figures 3.9 and 3.10. Figure 3.9 depicts contamination
above 1 pCi/g and Figure 3.10 depicts contamination above 10 pCdg. Due to the

.voluminous vadose zone characterization Normation available, the fi~es must
either be redrawn to depict detectable low-level contamination bdow 1 pC’i/g or
provide a technical basis which justiiles the non-importance of unde~dhg
low-level contamination in relation to the physical and chemical mechanisms of
contaminant transport. Similarly, Figure 3.10 must be redrawn to include CS-137
measurements above 10,000 pCi/g. The redrawing shouId depict the high levels
of contamination measured at borehoks 41-07-07,41-09-09, and 41-00-08.

95. Pages 3.15 and 3.16, F@es 3.9 and 3.10. The figures depict a contamination
perching effect occurring above the gravel and sandy gravel layers. The figures
tend to depict the gravel and sandy gravel layers as conduits for lateral migration.
While some degree of lateral rnigmtion may occur at such interface changes, the
figures imply a relatively si~”ficantstratigraphic control. Include the basis for
these interpretations (i.e., cant aminant concentrations and/or moisture content “
measurements, perched water observations during drilling, etc.).

96. Pages 3.16, Figure 3.10. Figure 3.10 does not appear to include data from
borehole 41-09-09. Either include this borchole data or provide justification for
its exclusion.

97. Page 3.14, Section 3.7.2, 1Sparagraph. Afier Fig&3.10 is re-dmwnto reflect
additional contkmioation da@ include an identification that the postulated
stratigrsphic control near tank S-104 is not as highly comelated as expected.

. 98. Page 3.17, Section 3.7.3 Please discr+s the increased amount infiltration in non-
vegetatcd @avel tank fan-m. DKCUSSalso the increase in infiltration due to
umbrella effect of tank impervious domes. Increased “mpcrvious area
concentrates recharge between tanks.

99.. Page 3.17, Section 3.7.3, 2’d paragraph There seems to be noti-ble differcnc<~
in soil moisture between shallow and deeper parts in certain wells (section AA,
wells W23-14, and W22-39). Explain the observation.
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100. Page 3.18, Section 3.8. Include an identification that the circumstantial evidence
being referred to is the interpretation of data as depicted in Figures 3.9 and 3.10
which appears to be primarily based upon the contamination measured at borehole
41-09-39. This section should also include an identification that there is also
considerably more circumstantial evidence that indicates there are numerous
regions of “deep” contamination at the 5X tank fm. Ilis section should also
identi~ that borehole 41-09-39 represents the deepest borehole from which
vadose zone characterization information has been obtained and the vestiwd
plume depicted in Figure 3.10 may largely be due to the lack of additional deep
vadose zone data. 7his section should include a conclusion that it is not known at
thk time if the contamination is primarily transpoticd via small vertical structures
or if it occurs as a relatively large homogeneous plume.

101. Page 3.18, Section 3.8: Recently, PNNL has collected a lot of information and
values on IQ of a number of compounds/analytes that are shore reasonable to use
under dXferent conditions. Use these values for consistency and accmacy.

102. Section 3.8. The section discusses technetium-99, cesium-137 and strontium-90
in relation to contaminant breakthrough. Although the chemical constituents are
discussed in relation to analytical results in Appendix B, Section 3.8 does not
reference the Appendix B constituents as contaminants which have been detected
in the groundwater. In additio~ Appendix B only contains data from ’96 to ’97,
although much more data exists. Furthermore, pre-1 996 groundwater data has
been used in several sectio”m of the document to discuss constituent patterns and
relationships. Therefore, include a discussion of groundwater contaminant
observations.

Aluminum represents an example of a groundwatcrconstituent that should be
discussed in the report. lle HEIS data indicates aluminum concentratior& have
been measured since 1987. Aluminum observations range from nondetect
(approximately 20 pg/L) to 13,000 pg/L (March 1994) and 18,300 @L (May
1997). From the H331Sentries, it appears groundwater samples were filtered
beginning March 1994. With a fw exceptions, filtered aluminum concentrations
have been non-detect to relatively low compared to the non-filtered
concentrations. The filtered groundwater samples may generally be described as
resulting in aluminum measurements that are typicallymorethananorder of
magnitude lower than the non-filtered groundwater samples. In conclusion, the
aluminum summary provided in Appendix B of the repoit incorrectly identifies
that most of the aluminum results “are at or near detection limit?. Descrii allof
thedataand incIude a trend anaIysis ofnon-filtered aluminum meastuements, if
applicable.

Carbon tetrachloride also represents an example of a groundwater constituent
occurring in the S-SX WMA monitoring wells that should be discussed in the
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103.

104,

105.

report, lne l-ll$ls data UIdlCateScarbon tetrachloride concentrations have been
measured since 1992 at both up and downgradient S-SX WMA groundwater
monitoring wells. AIthough measurements were not made consistently (from the
same wells or at the same Ilequency), the observations cdected thus far indicate
that concentrations of carbon tetrachloride in downgradient wells have been
greater than the respective concentrations observed in upgradient well 299-W-14
on at least two occasions (it shouId also be noted that carbon tetrachJofi& “
concentrations in upgradient well 299-W23-14 have only been mess’ured four
times since 1992). Furthermore, water quality standards for groundwater as
established by WAC 173-200 for carbon tetracholoride (.3 pg/L) have been
exceeded since 1997 by two orders of rn’agnitude in well 299-W23-15. Carbon
tetrachloride measurements as recorded in the Tank Waste Information Network
System (TWINS) indicate that of the two tank fms (S and S~, only
sampleskores from one tank (S-104) have been analyzed for carbon tetrachIoride.
Review of the core sample data indicates carbon tetmchloride was not detected.
Siniilarly, TWINS data for vapor analyses indicates carbon tetrachloxide was
detected in the tank vapor headspace of tanks S-102 and S-106. It should be noted
that the review of the TWINS data indicates that the vapor headspace of only
seven tanks (SX-1, S-101, S-102, S-103, S-106, S-111, and S-112) were anaIyzed.
A further review of the HEIS &ta has indicated that carbon tetmchloride has also
been found in the 216-S-25 crib groundwater monitoring wells. The data also
indicates the f~st 216-S-25 crib carbon tetrachloride observation occurred in July
1993 (1.2 pg/L) at well 299-W23-1O. In compariso~ the data indicates the first S-
SX WMA carbon tetrachforide obsemation occurred in January 1992 (2.9 I@L).
Therefore, the report must include a disckion of carbon tetrachloride
observations from the S-SX WMA and 216-S-25 crib groundwater monitoring
network wells. In addition, the discussion shouId include the TWINS data base
information regarding carbon tetrachloride analyses with an indication of which
tank wastes anrVor headspaces were sampled. In addition, if vadose zone c@on
tetrachloride data exists, that data should also be included in the d~cussion.

Nitrate, potassi~ and fluoride should also be discussed in this repoti In
particular, it isappropriate to statistically compare the upgradient to the
dovmgradient concentrations,

Page 4.1, Section4.1, 1=paragraph. Delete the term “Phase P’ as it has no
regulatory mean-m-g. Recommended wording for the first sentence is “As pad of
thisfirstdetermination groundwater assessment an attempt...”

Page 4.1, Section 4.1, 1Spamgraph. As more hypothetical scenarios existto
expla”mthe contamination observations, recommended wording for the second
sentence is: “For this purpose, the following three scenarios are considered.”.

Page 4.1, Section 4.1.1, lx pamgraph. Identi@ that the “SX Tank Frmn Repofi”
(DOWID/12584-268; GJPO-HAN-4, September 1996) tank-by-tank vadose zone
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characterization discussions (Section 10.2) do not support this scenario. It shouId
also note that the report identifies substantial surface contamination above most
SX tanks, which does not appear to be addressed by this scenario.

106. Page 4.1, Section 4.1.2, lti paragraph. Idcnti9 tit the “SX Tank Farm Report”
(DOWID/12584-268, GJPO-HAN-4, September 1996) tank-by-tank vadose zone
characterization discussions (Section 10.2) do not support this scenario. It shouId
also note that the report identifies substantial surface contamination above most
SX tanks, which does not appear to be addressed by this scenario.

107. Page 4.3, Section 4.L3, lU paragraph. Identifi that the “SX Tarsk Farm Report”
(DOEJIIY12584-268, GJPO-HAN-4, September 1996) tank-by-tank vadose zone
characterization discussions (Section 10.2) do not support this scenario. It should
also note that the report identifies substantial surfkce contamination above most
SXtanks, which does not appear to be addressed by this scenario.

108. Page 4.5; Section 4.2.1, 2ti paragraph. Identifi the potential ~re vohune
associated with utility line leakage. From the discussion occurring in Section
4.2.2, line leakage may easily represent multiple pore voIumes. Recommended
wordiig to add to the end of the second paragraph is: ‘7t should be noted that this
comparison does not include consideration of utility Iine leakage.”

..

109. Page 4.5, Section 4.2.2, lfl paragraph. The last sentence indicates a high potential
for a significant volume of utility line leakage. If records and/or estimates of
volumes associated with this practice exist they should be included as an
appendix to this report.

110. Pages 4.5-4.9, Section 4.22 The discussion of utility line leakage and the
comparison to specific conductivity observations is particularly irnpmtant 1) in
understanding contaminant transport and 2) for identitjdng objectives associated
with future monitoring of the contamination plumes.

The first fidl paragraph on page 4.7 describes an eight-foot cottonwood tree and
Figure 4.4 provides a photograph of the tree flourishing among the sagebrush.
From this information, an approximation of the age of the tree and the water
required for the tree to survive maybe made. It is requested that these
approximations be included in the report.

Specific conductivity as an indicator parameter should be discussed andfor
anal-d in more detail. ‘k discussion should include data analyses and an
evaluation of all specific conductivity measurements (which began in 1994 at well
299-W23-14, 1992 at well 299-W23-15, 1992 at well 299-W22-4S, 1992 at well
299-W22-21, 199 I at well 299-W22-39, and 1992 at well 299-W22-46). Section
4.2.2 provides a good, but incomplete discussion of specific conductivity
observations anrVor comparisons. Neither the discussion in Section 4.2.2 nor
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Appendix B provides an explanation or a derivation of the mean natural
background vaIue of 344 @oS/cm for groundwater upgradient of Hadord
facilities. More importantly, the assessment does not provide justification for
using the mean natural background rather than the upgradicnt average
background. Most importantly, the assessment rcpoti does not appear to compare
specific conductivity observations from’upgradient monitoring well 299-W23-14
to downgradicnt monitoring welk. Furthcrmorq the Appa”dix B discussion
completely omits discussion of utility line contributiondeffccts to specific
conductivity observations. The report must include all data used to derive the
statistical mean for the upgradient well(s) and include an explanation andlor
equation identi~ng how the specific conductivity measurements wero averaged
to obtain the background. Note a cursory review of specific conductivity
measurements collected from upgradient welI 299-W23-14 from September 1994
to May 1998 yielded an average specific conductivity of 241 pmhoskm. TMs
average falls within the stated “general background from a waste source” categoxy
range of 225-260 pmhos/cm. Also, a cursory review of specific conductivity
measurements collected since 1994 indkates spesitic conductivity measurements
from downgradient welh were consistently higher than from upgradient wells
(299-W23-14 and 299-W23-13) until Februaqy 1996. Of interest, from February
1996 to May S998, at RCRA downgradient wells 299-W23-15, 299-W22-46, and
299-W22-39, specific conductivity measurements were lower than those collected
from RCW% upgradient well 299-W23-14. ~

The discussion on page 4.7 predicts lower observed values for ~cci~c
conductivity measurements due to utility line leaks. This genemliition appears
to explain the observations for the 5X tank farq but lower specific conductivity
values are not observed in S tank farm downgradient monitoring wells (as
reflected by Figure 4.3 and HEIS data). lherefore, it may bc appropriate to apply
two separate specific coriductivity analyses (comparisons between upgradient and
downgradient wells), one for the SX tank farm wells (299-W23-14, 299-W23-15,
299-W22-46, and 299-W22-39) and one for the S tank farm wells (299-W23-13,
299-W23-1, 299-W23-7, and 299-W2245).

111. Page 4.7, Section4.2.2, 2’d full paragraph. The first sentence indicates the “
specific conductance in the vicinity of the S and SX tank f-is much lower
than natural groundwater for the Hanford Site. Although it is agreed that the
specific conductance is lower in the S-SX WMA area, this sub-section does not
discuss any comparisons between up and downgradient wells. As a
gcncralizatiow upgradient well 299-W23-13 specific conductivity measurements
are lower than downgradient well 299-W2245. Similarly, upgradient well 299-
W23-14 specific conductivity measurem ents are lower than downgradient wells
299-W23-15 (September 1994-August 1995), 299-W22-39 (September 1994-
February 1996), and 299-W22-46 (September 1994-August 1995 and November
1996-May 1998) and 299-W22-45 (September 1994-May 1998). Include a
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statistical evaluation to determine if any of the downgradient incr&ses are
statistkally significant.

112. Page 4.6, Figure 4.3. The 1997 conductivity contour inset should identi~ that the
299-W23-7 measurement of 160 pmhos/cm represents the only measurement
colkcted for 1997 and that it was collected. by bailing. In addition, include an
explanation how the contours were developed, (i.e., if all the well data were
averaged).

113. Page 4.9, Section 4.2.3. The second paragraph indicates that well 299-W23-I is an
older well with a “poor or uncertain seal”. Include an identification that the well
was “remediated” in 1976 by pefiorating the d-iich scre% installing a 4-inch
casing, and “grouting the annulus (Assessment Groundwater Monitoring PIonfor
Single Shell Tank Waste Management Area S-SX, ~C-SD-EN-AP-191, Rev.0).
ALSOidentify if there have been any measurements of gamma (inactivity fiorn
well 299-W23-1.

114. Page 4.9, Section 4.2.3. According to Assessment Groundwater Monitoring PIan
for SingIe Shell Tank Waste Management AreaS~, WHC-SD-EN-AP-191,
Rev.0, the “listed use” ofrnany of the S-SX WMA groundwater monitoring wells
were“SST monthly water level measurements”. For example, groundwater level
measurements were collected on a monthly basis at well 299-W23-6 fiam June
1989 to March 1993, well 299-W23-7 from July 1974 to March 1993, well 299-
W23-8 (which does not appear to be shown on Figure 1.2) from December 1989
to March 1993, well 299-W23-12 from July 1991 to March 1993, well 299-W22-
39 from July 1991 to March 1993, well 299-W22=$5, well 299-W22-46 fim
January 1992 to March 1993, well 299-W23-13 tim July 1991 to March 1993,
well 299-W23-14, from July 1991 to March 1993, weLl299-W23-15 from January
1992 to March 1993, well 299-W23-2 fkom August 1955 to November 1992, and
well 299-W23-3 from May 1956 to March 1993. Comparing the snow melt
events to water level measurements (hydrography) may yield correlations which
may add to the discussion bufare currently lacking.

115. Page 5.1, Section 5,0, la paragraph. lhere is no regulatory basis for the term
“Phase I“. Replace the term with “iirst determination assessment of 40 CFR .
265.93(d) (by reference of WAC 173-303-400)”.

116. Page 5.1, Section 5.0, le bullet. Radionuclides are considered to be waste
constituents. Recommended wording for the first bullet is: “Distribution patterns
for tank waste constituents (radionuclides, nitrate, chromate, etc.) in the vicinity of
WMA S-SX indicate this WMA has contributed to groundvmter contamination
observed in downgradient monitoring wells.”

117. Page 5.1, Section 5.0, 2’d bullet. Due to the spatial and temporal groundwatcr
obsen’ations of contamination occuning at wells 299-W23-2 (1987-1989) and
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299-W23-7 (1987- 1989), at least four WMA source areas are needed to explain
the technetium-99 observations at well 299-W23-7 and the technetium-99 and
nitrate observations at well 299-W23-2. Considering the spatial and temporal
vadose zone obsewations of radionuclide mntaminatiom there could easily be
more than four “source areas”. Re-write the bullet to identi~ the additional
groundwater observations occmring at wells 29~W23-2 and 299-W23-7 and
include the appropriate identification of the vadose tine characterization ,
information.

118. Page 5.1, Section 5.0, 3’dbullet. Please explain the drinking water standard of
45,000 @L. used at this point. The gmundwater quality criterion of WAC 173-
200-040 for nitrate (as N) is 10 mg/L.

119. Page 5.1, Section 5.0, 3rdbullet. The bullet could be interpreted to imply there is
a lirnMion to the contamination at ardor near wells 299-W22-46, 299-W23.6,
and 299-W23-1. Tank waste constituents have re-occurred at wells 299-W23-1,
299-W22-39, 299-W22-46, 299-W23-7, etc. Incfude an identification of such SC.
occurrences in this bullet.

120. Page 5.1, Section 5.0, 3’dbullet. h observation of nitrate higher than the water
quality criteria (10 mg/1) has occurred at well 299-W23-3 as-recently as July 1995
(the most recent nitrate measurement at this well is 17 mg/1). Similarly, the most
recent nitrate observations at well 299-W23-2 (15 mgll meas~ed March 1996), at
well 299-W23-15 (1 1 mg4 measured February 1996), at well 299-W22-39
(17mgll measured February 1996) all exceeded water quality criteria. Therefore,
ahhough it has been more than two years aflcr nitrate was measured at most of
these wells, it is unknown if nitrate is currently limited to well 299-W22-46 at this
time. Either describe the most recent nitrate measurements at wells 299-23-3,
299-W23-2,299-W23-15, and 299-W22-39 or re-wiite the sentence to identi~
that the limit of the nitrate water quality standard exceedances is unknown at this
time.

121. Page 5.1,Section 5.0, 4ti bullet. Etther re-wrhethe bullet to identifi that since.
February 1996 (with only one exception), the groundwater sampks collected for
chromium analysis have been filtered and the decrease noted will have to be
confirmed by analysis of un.tlltered samples. The other ahemative is to dekte
chrqiurn from this trend.

122. Page 5.1, Section 5.0, 4ti bulIet. Delete the second sentence of the bullet. llw
identification of Mum actions/determinations shouId be placed in Section 6.0.

123. Page 5.1, Section 5.0, 5* bullet. The term “shofi-term containinant transients” is
not clear. From the discussion and the data, perhaps “recuming contaminant
transport” or “a mechanism for recurring contaminant transport” is more

,
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applicable wordiig for this phenomenon. If the term“short-term contaminant
transients” is used, also provide a deftition or explanation of the term.

124. Page 5.1, Section 5.0, 6ti bullet. The HEIS data base indicates cesium-137 was
detected at the following wells: 299-W22-46 (April 1992, JuIy 1992, November
1992, and May 1997), 299-W22-39 (November 1991, January 1992, April 1992,
and July 1992), and 299-W22-45 (April 1993). Identi@ and/or discuss these
occurrences in relation to the conclusion.

125. Page 5.1, Section 5.0, 7ti bullet Accordiig to the HEIS database, low but
detectable cesium-137 was also found in another old WCII299-W23-1. Include
this inforrhation in the bullet. Also, include an identification that extensive
vadose ume characterization information exists which confirms the presence of
broadly distributed cesium-137contamination. While it is important to determine
if there is a communication pathway via the groundwater monitoring welI from
the S-SX WMA to the aquifer, an identification of the characterized vadose zone
and the bm - tribution of ccsium-137 contamination shouId also be identified
in thk bullet or in ano

126. Page 5.2. Again, nature and extent of contamination determination is needed for
groundwater and soil zone.

127. Page 5.2, Section 5.0, la bullet, Jnsert the word “constituents” between “wa~e”
and “reached” in the f~ sentence of the bullet. Also, idcntifj in this bullet if the
chromium samples were filtered prior to analysis.

128. Page S.2, Section 5.0, 2“dbullet. Recommended re-wording is: “Furtbcr &ta are
needed to monitor andor determine the nature, extent and source(s) of
~undwater contamination (including recurrent contamination) attributed to
WMA S-sx:’

129. Section 6.0, General Comment. Section 6 does not satisfy the requirements of 40
CFR 265,93(d) in that the proposed actions do not describe how the rate and
extcist of migratingcontamination will be delineated and mom.tored. In addition,
even though the first determination has occurred over an extended period of time
and the confirmation of multiple releases from the S-SX W has been
adquately substarstiate4 the section discusses a scenario by w~lch the monitofig
program may return to a “detection monitoring status”. This implies either a lack
of understanding of RCIW grosmdwater regulations ora conclusionthatthe S-SX .
WMAhasnotreleasedhszudouswasteconstituentstothegroundwatcr.me
optionto returnto anindicatorparametermonitoringprogram(asWowedby40
CFR265.93(d)(6))occursonlywhentheowner/opcmtordetermines,basedonthe
results of the first determ”mation that groundwater has not been impacted by the
unit. To explain fisrther, if ho hazardous waste or hszxdous waste constituents
fkom the facility have entered the groundwater,” then the owner/operator “may
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reinstate the indicator evahsation program.”‘fherefom, Section 6 should be re-
written to clearly identi@ what actions will be taken to delineate and monitor the
rate and extent of migrating contamination brn the S-SX WIWA. For a rninknum
frequency pf further determinations (of the assessment monitoring progmm~ refer
to 40 CFR 265.93(d)(7)(i).

130. ” Page 6.1. ‘i’hissection is missing any discussion of nature and extent proposed
plans for vadose zone.

131: Page 6.1. Criteria for returning WMA unit to detection monitoring are premature
at this point. Emphasis should be put on defining nature extent of contamination
and possible cmrective action.

132. Page 6.1, Section 6.0 title. Recommended m-wording is: “Proposed Ftier
Determinations”.

133. Page 6.1, Section 6.0, ls paragraph. Recommended re-wordiig for the fti
sentence is: “The objectives of the proposed fhrther determinations (required by
40 CFR265.93(d)(7)(i) my reference of WAC 173-303-400]) are: 1) to firrthcr
deliieatc the nature and extent of migmtirsg contamination (vadose and
gmundwater) associated with the S-SX WMAto support possible corrective
action actions and/or optiox; 2) to understand the geocherni~l reactions tank “
waste constituents undergo in the vadose zone and groundwate~ 3) to determine
the appropriate tank waste constituents, reaction products andlor indicator
parameters (iicludiig fkquencies) to monitoq and 4) to assess the fitness-for-we
of older non-RCRA compliant wells within the WMA.”

134. Page 6.1, Section 6.0. 2“dparagraph.Change“PhaseII”to “further
determinationsof40CFR265.93(dX7)@(byreferenceofWAC173-303-400)”.

135. Page 6.1, Section 6.0, 2’d paragraph bullets, The bullets must ckarly identi~
which gmundwater monitoring wells will be sampled, the eequency (quarterly) of
‘sampling, and the constituents and parameters to be monitored. Note: due to the
past filtration of sampks, the bullets must identify that gmundwater ssmpks will
not be filtered.

136. Page 6.1, Section 6.0, 3d paragraph. Delete the first sentence that descriies the
three “if” scenarios by which indicator monitoring maybe resumed. This is not
an option.% releases from the S-SX WMA to the groundwater have been
eontiied.

137. Page 6.1, Section 6.0, 3’dparagraph. Well 299-W22-44 should be removed fium
the quarterly monitoring program, m-the well does not adequately represent a
downgradient well located at the S-SX WMA’s “point of compliance”.
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138, Page 6.1, Section 6.0, 3d p~graph. The proposed upgrades should be based

upon well-specific data and should clearly idcntifi what workhrpgrades will be
pdormed on which wells.

139. Page 6.1, Section 6.0, 4* paragraph bullets. The bullets need to describe and/or
indicate specific actions. For example, the first bullet should identify which wells
will be sampled for which constituents. As another example, the second bullet
should either identifi the conditions for the “if nceessa@’ qualifier or remove the
qualifier and identify that monthly measurements will be made. Note: due to the
filtration of chromium, no determination can be made on any chromium
concentration trends.

140. Page 6.1, Section 6.0,4’” paragraph, 3ti bullet. Include the basis for using well
299-W23-9 as an upgradient well for constituent concentration comparison
puqsoses. Considering the direction of groundwater flow and the location of well
299-W23-9, this well does not appear to represent a well that will yield a
representation of groundwater quality passing the upgradient unit boundary of the
S-sx WNfA.

141. Page 6.1, Section 6.0, 4* paragraph, 4* bullet. The large volume pumping is
noted to be approximately 1040 gallons. Prior to approm”ngthis action, a plan
dcscribiig how the well purging will be performed mwt be submitted for retiew.
‘Ile plan should identifi the rate of purging, a description of how purging will be
performed, the sampling intewals, a description of well histoxy, a description of
well development an identification of sampling pammeters, etc.

142. Page 6.1, Section 6.0, 4* paragraph, 5ti buIIet. The sekctive moisture content
measurement is noted. As moisture andor water sources may account for
periodic occumenees of grormdwater contarninatio% a plan describing how the
moisture logging will be performed across the S and SX f- must be submitted
for review prior to approval.

143. Section 6.0. Include an identification of actions to be taken to further delineate
the rate and extent of migrating contamination in the vadose zone.

144. Section 6.0. Include an identification of actions to be taken to identify and
eliminate potential water sources (i.e., leaking water lines, water Ioggbg, rupture
events, etc.) within and around the tank farms.

145. Page 6.2. Regulators will approve this subsequent workplan for phase II. A
discussion of how this phase IIties into an KFl process is needed Also discuss
how all of this will be tied into the site-wide permit process.
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146. Page 6.2. Owner operators of TSD facilities impacting groundwaterare obligated

to proceed to corrective action phase. This can bo and should be self-imposed by
the owner/op3rator.
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Appendix B

Disposition of Comments

This appendix contains the disposition of comments from the Washington State Department of
Ecology (Ecology) on the initial Resource Compensation and Recove~ Act (RCRA) groundwater quality
assessment report for Waste Management Area S-SX(PNNL-118 10) issued in January 1998. The com-
ments and related issues raised by Ecology. (Appendix A) were first categorized. The comments were
divided into the following general categories as shown in Table B.1.

1. Regulatory
2. Subsurface Physical Model
3. Data and Sampling Issues
4. Additional Data and Discussion
5. Scope Issues
6. Monitoring Well Network.

After developing a sense of the breadth and nature of the comments, the individual numbered com-
ments were addressed one-by-one in Table B.2. The disposition of each numbered comment is
documented in Table B.2 with supplemental narrative, graphics, and data tables.

While the detailed comment-by-comment disposition ensured that each numbered comment was
addressed and the disposition documented, larger issues were evident $ some comments. Accordingly,
there is an Expanded Disposition of Comments and Data Tables following Table B.2.
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Table B.1. Index Table for Ecology Comments

Category

Regulato~

Subsurface Physical Model Description

Data and SamplingIssues

Additional Data and Discussion

Scope Issues

Monitoring Well Network

CommentNumber

1,2,3,4,5,6,7,8,9, 10, 11, 14, 16, 17, 18,19,21,22,23,24,
25,26, 2? 3233,34,35,36,37,38, 39,43,45,50,51,52,53,
54,55,57,59,60,61,63, 67,73,74,76, 103,104, 108, 111,
115, 116,122, 123, 127, 128, 129, 132, 133,134,136, 145

41,44,46,47,48,49,85, 88,91,94,95,97,98,99, 100,101,
105,106,107, 117

11,12, 13,62,65,84,86,92,93, 102, 118,120, 121,124,125,
127,135,139

10,13, 17,29,30,31,40,41,42, 44,46,47,48,49,56,58, 62,
64,66,68,69,70,71,72, 75,77,78,79,80,81,82, 83,84,85,
87,89,90,91,92,93,94, 95,96,97,98,99,101, 102,109,
110, 112,113, 114,117, 119, 124, 135,138,139, 141

3,15,20,28,37,126,129, 130,131, 133, 142,143, 144,146

58, 137,140

.
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Table B.2. Response Record and Cross-Reference Table

Comment
Number Disposition Reference inPNNL-12114

—

1 Comment incorporated. Appropriate CFR and WAC are referencedinPNNL-12114. Sections 1.1,3.0, and 4.0

2 Comment incorporated. The term “Phase I“ (or “Phase II”) is not usedinPNNL-12114. Summary and Sections 1.1 (5ti para-
graph), 1.2 (2ndbullet), 3.0, and 4.0

3 Report (PNNL-1 1810) documented the fwst determination evaluation of 40 CFR 265.93(d)(4). PNNL-12114 (entire report)
PNNL-12 114 describes further determinations of the assessment monitoring program of
40 CFR 265.93(7)(i). Recommended wording usedinPNNL-12114.

4 Comment incorporated. Section 1.1 (3d paragraph)

5 Comment incorporated. Section 1.1 (4ti paragraph)

6 Comment incorporated (see disposition 2). See references in comment 2

7 Comment incorporated. Section 2.2.1 (I* paragraph)

8 Comment incorporated. Section 1.1 (6ti paragraph)

9 Comment incorporated. The 900 pCiiL standard cited for technetium-99 was based on Section 2.2 (Figure 2.1)
4-mrem/yr effective dose equivalent set for beta particles aad photon activity (see Appen-
dix III, EPA Interim Primary Drinking Water Standards as referenced in 40 CFR
265,92 [b][l]). The 900 pCi/L standmd for technetium-99 is referred to as drhking water
standard inPNNL-12114 as requested by Ecology. ,

10 Comment noted and incorporated. We used relevant data to the extent possible in Sections 2.2.2 and 2.2.3 (see discussion
PNNL-118 10. We did not limit the observations to RCRA wells nor to current data. For of strontium-90, cesium-137, and alpha
example, Section 3,8.1 and Figure 3.11 (PNNL-1 1810) discussed gross beta patterns observed emitters. Also, see discussion of
in RCRA and non-RCRA wells over a longer period (1984-1997) and Appendix B provided tritium/technetium-99 observations)
a listing of groundwater monitoring data (2/96-1 1/97) in RCRA and non-RCM wells.’ ‘
Pre-RCRA data in older wells were also discussed in Sections 3.8.2,4,1.2 and 4.1.3 of
PNNL-I 1810). However, enhanced descriptions to address Ecology comment are provided
in PNNL-121 14.



Table B.2. (contd)
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Comment
Number Disposition Reference inPNNL-12114

11 Disagree. The drinking water standard of 10 mg/L is applicable to nitrate (reported as N or
nitrogen in nitrate). The standard of 45,000 pg/L (or 45 mg/L) is applicable to nitrate
(reported as NO,). The drinking water standard has not been exceeded in wells 299-W22-45,
299-W22-39, 299-W23-2, and 299-W23-3. Earlier data (1957 to 1986) from well 299-W23-3
were not used because the analytical method is “unknown” as shown in HEIS. In addition, we
do not have confidence in the quality of these data (i.e., documentation of QA/QC is inade-
quate). The drinking water standard for nitrate was exceeded in well 299-W22-46 since May
1997 (not from 1992to 1997,as noted by Ecology).

12 Disagree. It wouldbe inappropriateto use the unfiltered chromiumresults for a trendplot for
the followingreasons. Hexavalentchromiumis an anion and easilypassesthrougha filteras
well as througha porousmedium. It is the hexavalegt form of chromium or Cr (VI) that is
toxic (a listed waste). The most common lower oxidation state, Cr (III), has a strong affiiity
for particulate. Also, hexavalent chromium was used in the chemical separations process and
much of it survives in the single shell tanks. The hexavalent form (filtered) is what is most
important from a regulatory standpoint. The drinking water standard of 100 pg/L is based on
hexavalent chromium. The filtering process separates the hexavalent chromium from the
bound or non-toxic form of chromium so that an appropriate comparison can be made between
the monitoring result and the relevant standard. The unfiltered chromium would also be
subject to random fluctuations due to the amount of particulate debris flushed from the
formation or well screen (also see Expanded Disposition of Comment 93 following this table).

13 Comment noted and incorporated (see disposition of comment 10). Section 2.2.2 (see discussion of
strontium-90, cesium- 137, and alpha
emitters)

14 Comment incorporated (see disposition of comment 2). Sections 1.1 (5* paragraph), 1.2 (2nd
bullet), 3.0 and 4.0

15 Characterization of the nature and extent and sources of contamination in the vadose zone is PNNL-12 114 (groundwater
more appropriate for the TWRS RFI work plan (now a TPA milestone). However, the part component)
that pertains to the on-going groundwater study is one of the objectives of the assessment plan
(PNNL-12114).

.
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Table B.2. (contd)

Comment
Number Disposition Reference inPNNL-12114

16 Comment incorporated (see dispositions of comment 1 and 6). Sections 1.1,3.0, and 4.0 ‘

17 Comment noted and incorporated (see disposition of comment 10). Section 2.2.2 and 2.2.3

18 Comment incorporated (see disposition of comment 4). Section 1.1 (3d paragraph)

19 Comment noted.

20 Comment noted (see disposition of comment 15). PNNL-12 114 (groundwater
component)

21 Comment incorporated. Section 1.1 (lst and 3ti paragraph)

22 Comment incorporated. Section 1.1 (3@paragraph)

23 Disagree. The.subject of this assessment report (PNNL-I 1810) was the fmt determination
allowed under RC104 regulations [40 CFR 265.93 (d)(4) and by reference of WAC 173-303-
400(3)], RCRA groundwater monitoring in compliance with requirements specified in
40 CFR 265, Subpart F [by reference of WAC 173-303-400(3)] was initiated in 1990. Prior
to the Tri-Party Agreement of 1989 groundwater monitoring was conducted in accordance

.,

with Atomic Energy Act of 1954 and subsequent DOE guidance.

24 Comment noted.

25 Comment incorporated. Summary (2’d paragraph)

26 Comment incorporated (see disposition of comment 2). Sections 1.1 (5* paragraph), 1.2 (2nd
bullet), “3.0and 4.0

27 Comment incorporated. Section 1.1 (5* paragraph) and 1.2 (2nd
bullet)

28 This is the subject of new Tri-Party Agreement milestones that include development of an Beyond scope
RIWCMS work plan to address this and related issues.

29 Comment inco~orated. Unplanned releases were addedinPNNL-12114. Figure 5.3



Table B.2. (contd)

Disposition

Comment incorporated. Wells 299-W22-6, 299-W22-16, and 299-W23-8 were added in
PNNL-12114.

The locations of 216-S-8 trench and well 299-W22-39 as shown in Figure 1.2 (PNNL-1 1810)
are consistent with Hanford Site Atlas (see maps 85,93, and 103, BHI-01 119, Rev. 1, May
1998).

Comment noted.

Comment incorporated (see disposition of comment 2).

Comment noted. The focus (of PNNL-I 1810) was on new information acquired in connection
with the fmt determination assessment.

Comment incorporated (see disposition of comment 2).

Comment incorporated (see disposition of comment 2).

Comment noted (see disposition of comment 3).

Comment incorporated (see disposition of comment 2).

CWR stands for cladding removal waste from REDOX.

Comment incorporated.

Comment incorporated.

Comment noted.

Reference inPNNL-12114

Figure 1.2 and Figure 5.3

Sections 1.1 (5ti paragraph), 1.2 (2nd -
bullet), 3.0 and 4.0

Sections 1.1 (5& paragraph), 1.2 (2nd
bullet), 3.0 and 4.0

Sections 1.1 (5* paragraph) and 1.2 (2”;
bullet)

PNNL-12114 (entire report)

Sections 1.1 (5* paragraph), 1.2 (2nd
bullet), 3.0 and 4.0

Section 2.2.3 (leak volumes) -

Section 2.3

,

“
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43 Comment noted. The adjective “potential” was out of place. The phrase should have read

... .. the tanks designated as leakers (Figure 1,2) are the largest potential sources of
groundwater contamination. It has not be demonstrated if tank leaks or spilIs are the cause.

44 Comment noted. A more comprehensive evaluation and summary of relevant tank farm
vadose zone radionuclide and in situ spectral gamma log dam stratigraphy, source descrip-
tions, geochemistry etc. is required for development of a consensussubsurface physical
description or model is part of the RCW Facility Investigation work plan development for
Waste Mwagement Area S-SX and vicinity [reference: Tri-Parly Agreement change number
M-45-98-03).

45 Comment noted,

46 Comment inco~orhted. The reaction product issue is also a fundamental question for the Section 2.3 (4* paragraph) ‘
RCIL4 Facility Investigation work plan development for S-SX tank farm.

47 Comment incorporated. Also related to comment 46. While it may bean “established fact” Section 2.3 (4ti paragraph)
that caustic solutions dissolve aluminum and silica, the reactions that may have occurred under
extreme conditions (several hundred degrees Fahrenheit) and with a mixture of basaltic and
granitic silicate rock fragments or sand grains, may not be so obvious. The effect of tempera-
ture and the changing chemistry as the reaction progressed is a highly complex thermodyna-
mic problem. All we know is that in a’laboratory column, at room temperature, the caustic
reactions were able to plug the pore spaces in a leaching column filled with Hanford sandy
soil. Additional laboratory tests under conditions more closely related to emplacement con-
ditions at the time of early leaks (i.e., high temperature leaching) would be needed to better “
understand this hypothesized phenomenon.

48 Comment noted. The term “broad wetting front” in the context of the referenced discussion
was meant to convey the idea depicted in the associated figure (Figure2,1,PNNL-118 10); i.e.,
a wetted area that spreads laterally as it moves downward and with the dimensions of a per-
haps 2 tank diameters (40 to 50 m). This is consistent with the modeling results presented by
Ward et al. 1997. The intent of the question is also the subject of the RCIM Facility
Investigation effort noted in the response to comment 44 above.

49 Comment incorporated. A qualifier was added to the conceptualization discussion in the plan. Section 2.3 (2ndand 3d paragraphs)
Also, this subject is more related to the new Tri-Party Agreement milestone for development
of the RCIUAFacility Investigation work plan for S-SX tank farm.
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50 Comment incorporated (see disposition of comment 4). Section 1.1 (3d paragraph)

51 Comment incorporated. Section 2.3.1

52 Comment incorporated. Section 2.3.2

53 Comment incorporated. Section 2,2.1 (1* paragraph)

54 Comment incorporated. Section 1.1 (4* paragraph)

55 Comment incorporated. Section 2.2.3

56 Comment incorporated. Section 2.2.3 (tritium/technetium-99
observations)

57 Comment inco~orated (see disposition of comment 53). Section 2.2.1 (lst paragraph)

58 Disagree. Well 299-W22-44 is downgradient of 24 l-S- 152 diversion box located inside of the Appendix A. 1 (sections A. 1.1.3 and
northern portion of the 24 1-S tank farm. As the groundwater flow direction becomes more A.1.1.7)
easterly, well 299-W22-44 will be downgradient from the northern set of single-shell tanks in
S tank fiirrn. Also, spills occurred in the transfer lines to SY-102, thus this well is highly
relevant to the overall purpose of monitoring and investigation of the nature and extent of
contamination from the waste management area and vicinity waste systems and spills.

Results from proposed task on modeling and directional mapping (Appendix Al, PNNL-
12114) will address Ecology concerns concerning well detection efficiency in relation to
possible source areas. However, it is impossible to state which wells will be likely to intercept
a potential leak from
a given tank or other source. The overall detection efilciency is estimated using MEMO, a
computer model developed to assess the probability of detection and is described in the
Hanford Site Part B permit application, Section 5, “Groundwater Monitoring.” This model
assumes every unit area (e.g., 20 m2 within Waste Management Area S-SX) is a potential
source. The MBMO results and RCRA network well locations used in the original monitoring
plan are included in this addendum (Figure B.I).

59 Comment incorporated (see disposition of comment 2). Summary and Section 1.1 (5*
paragraph)

60 Comment noted. I

.
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Number Disposition Reference inPNNL-12114
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61 Comment incorporated (see disposition of comment 53). Section 2.2.1 (ls’ paragraph)

62 Comment incorporated. Section 2.2.1 (ls’ paragraph)

63 Comment incorporated (see disposition of comment 53). Section 2.2.1 (1” paragraph)

64 Comment inco~orated (see disposition of comment 40). Section 2.2.3 (leak volumes)

65 Footnote in AppendixBofPNNL-I1810 provided the requested information (i.e., all results
flagged with a * indicate bailed sample).

66 Tritium concentrations ~ well 299-W23-I range from non-detect to 2,600 pCi/L. No Section 2.2.3 (tritiurn/technetium-99
discemable trend is observed. In addition, tritium has exhibited abruptly increasing and observations)
decreasing trends in upgradient well 299-W23-14. Tritium has been increasing in several
downgradient wells at the SX tank farm (wells 299-W22-45, 299-W22-39, 299-W23-3, and
299-W23-2) since September 1994.

67 Comment inco~orated (see disposition of comment 53). Section 2.2,1 (ls’ paragraph)

68 The point of Section 3.2 is stated in the last sentence of the last paragraph (PNNL-1 1810).
That is, the major chemical components of tank liquor are sodium and nitrate. One might
suppose that both sodium and nitrate should be elevated in groundwater if the source of the L

observed increase in specific conductance and nitrate was due to a tank waste source. But, as
discussed in Section 3.2, calcium and magnesium (in the downgradient groundwater with
elevated nitrate) are the dominant cations, not sodium. The explanation provided is that the
sodium could have exchanged for calcium and magnesium in the soil column, much like
regenerating a water softener with sodium chloride. Given this possible mechanism,
groundwater contamination from a tank waste source need not necessarily be dominated by
sodium even though the sodium nitrate is the primary chemical component of tank liquor.

69 Comment noted. Trithun concentrations in well 299-W23-I range fkomnondeted to 2,600 pCi/L. Section 2.2.3 (discussion of recent
No discemable trend is observed. Tritium has not been detected in well 299-W23-13, This is tritium and technetium-99 in 299-W23-
consistent with the absence of a major upgradient source of tritium in this area. 1 added)

70 See disposition of comment 69 concerning tritium concentrations in wells 299-W23-1 and Section 2.2,3 (tritiurn/technetium-99
299-W23-13. See disposition of comment 66 concerning trends observed in other wells. observations)
Also, the changing tritium concentration in the these wells is discussed in the 1998 annual
Hanford Site groundwater report (PNNL-12086),

II
II
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71

72

73

74

75

76

77

78

79

80

81

82

83

Table B.2. (contd)

Disposition

Contour maps for tritium and technetium-99 for fiscal year 1995 and fiscal year 1996 were
presented in Figure 3.11 and Figure 3.4, respectively, of the subject report (PNNL-I 1810).

The two different areas are clearly identified by the contour plots for tritium and technetium-
99 in Figure 3.4(PNNL-118 10). The source areas Mder consideration are those in the
immediate vicinity of Waste Management Area S-SX. The point is simply that the tritium and
technetium-99 plumes do not seem to overlap, indicating different source areas. Also see
disposition of comments 66 and 70.

Comment noted.

Comment noted.

Comment incorporated.

Comment noted.

Comment noted. Enhanced discussion of tritiurn/technetium-99 ratio is provided in PNNL-
12114.

Comment noted.

We have checked our data file. Well number 299-W22-1O is correctly indicated on Figure 3.5

Comment incorporated. Enhanced discussion of tritium/technetium-99 ratio for well 299-
W23-1 is providedinPNNL-12114.

We are unable to locate technetium-99 or tritium data for well 299-W23-5.

Comment incoqmated. Hydrography of well 299-W23-3 and 299-W23-4 are presented in
Figure 5.2 (PNNL-121 14). Water level data and the rate of decline (fVyr) near Waste
Management Area S-SX are provided in Tables B.1 and B.2 (Appendix, PNNL121 14).
Additional hydrography for the RCRA and non-RCIG4 wells are attached (Figures B.2, B.3,
B.4, B.5, and B.6).

Comment incorporated (see disposition ofcomrnent 82).

Reference in PNNL-12 114

Section 2.2.3 (tritiurn/technetium-99
observations

Section 2.2.3

Section 2.2.3 (tritium/technetium-99
observations

Section 2.2.3 (tritiurn/technetium-99
observations)

Figure 5.2 and Appendix B (Tables B. 1
and B.2)

Appendix B (Table B.2)
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Comment
Number Disposition Reference inPNNL-12114

w
84 Reported tritium value (Table 3.1, PNNL-1 1810) is the measured result 65,200 pCi/L A2 Section 6.3 and Appendix A.1 ,(A.1.1.2)

sigma counting error (4,940 pCi/L) (copnting error is about 7.6Yo)when pump intake was set
at 1 ft below the static water level in well 299-W22-46. Table 3.1 (PNNL-118 10) indicates
there is very little difference in concentrations of constituents from the verytop of the aquifer
as compared to the normal depth. Depth distribution is also a major objective for the
continued assessment (PNNL- 12114) and RCRA Facility Investigation.

85 The primary point made in Section 3.5.2 was that the cesium-137 and strontium-90 must be
migrating much more slowly through the vadose zone (and/or aquifer) than is technetium-99;
i.e., where high technetium-99 concentrations are observed in groundwater there has been
undetected cesium- 137 and strontium-90. See Expanded Disposition of Comment 85 for
detailed explanation.

~ 86 The iodine-129 result referred to in HEIS (sample number BOK8D9) was included in Table 3.1
(PNNL-I 1810) and was a non-detect as stated in the report [see footnote (d)]. The data not
available (“NA”) was for the shallow sample obtained by raising the pump intake to near the
stiace. The table or its equivalent will be updated in fiture assessment reports.

87 As stated in Section 3.5 (I’t paragraph, ls’ sentence) the occurrence of technetium-99 in well
299-W22-46 offered an opportunity to examine concentration variations with depth. The
experiment was conducted on May 8, 1997 using two sampling depths: shallow (where pump
intake was set at 1 ft below the static water level in the well) and normal sampling depth
(where pump intake was set at 5 to 7 ft below the static water level in the well). Results of this
experiment were presented in Table 3.1 (PNNL-118 10). The tritium value measured on
May 23, 1997 was from sampling conducted at noxmal depth.

Table B.2. (contd)
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Comment
Number Disposition Reference inPNNL-12114

— —
88 The alternative possibility discussed in Section 3.5 is an intermediate situation that, if it were Beyond scope

true, could explain why cesiurn-137 and strontium-90 are not observed in downgradient
groundwater along with the elevated technetimn-99. That is, if normally non-mobile con-
taminants are mobile in a high salt medium they could spread through the vadose zone until
the salt matrix and contaminants reach the water table. At that point, dilution of the high salt
matrix would result in sorption and retardation cesium- 137. The key issue from a risk or
protection of human health perspective is that even if the high salt matrix reaches ground-
water, dilution will eventually result in a lowering of the ionic strength of the contaminant
plume and sorption of the cesium-137 and strontium-90 would then occur. However, the
absence of any strong indication of significant or detectable cesiurn- 137 in groundwater
monitoring wells within and adjacent to Waste Management Area S-SX suggests the hypo-
thetical scenario discussed above has not occurred, or at least not yet anyway. Conflation
of the latter must be made by direct observation (collection of vadose zone samples in key
areas). These are fundamental considemtions that need to be addressed in comection with the
IUWCMS work plan for Tri-Party Agreement milestone M-45-52.

89 Technetium-99 concentrations are difficult to capture as an actual plume. The occurrences are Appendix A. 1 (A. 1.1,2)
transient in nature and therefore are not really amenable to contouring as in a case where a
continuous release from a crib has occurred (i.e., tritium). A tritium (1998 averages) and water
table elevation (June 1998) overlay are attached (Figure B.7). Concerning the apparent
discrepancy in groundwater flow direction based on technetium-99 plumes, it must be recog-
nized that groundwater will not always flow in the same direction as predicted based on the
hydraulic gradient. The fact that contarninrmt plume flow direction may differ from predicted
or from the general trend in tritium movement may be explainable by the differential-
cementing hypothesis (preferential flow through the aquifer).

The hydraulic data need to be updated due to the declining water levels. Slug tests are planned
for 1999 in existing wells that still have adequate water and in new wells planned for 1999.
After that data is available, a meaningfid hydraulic conductivity map revision can be prepared
(see Expanded Disposition of Comment 89 for detailed explanation).
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—
90 Re-evaluation of hydraulic conductivities (review of past results as well as re-runs in selected Appendix A.1 (A.1.1.2)

monitoring wells) is a task included in the draft assessment plan (PNNL-121 14). New wells
planned for FY99 will also yield new slug test results (hydraulic conductivity) that can be used
to update the hydraulic conductivity map for this waste management area. Because conditions
may have changed because the water table has dropped since 1991, there would be little value
in updating Figure 3.8 with old data (e.g., for some new wells tested in 1992).

91 The gravel layers referred to in Section 3,7.2 (PNNL-1 1810) are the two layers just beneath
the tanks, not the gravel at the water table, The case described in Figure 3.9 (PNNL-1 1810)
‘illustratesa gravel layer in contact with the tanks and overlying sand. The disturbed or
backfill material would also tend to conduct water more readily down to the gravel layer and
then spread at the sand gravel contact. Thus water that infiltrates on the east side of S tank
farm might come into contact with waste beneath the tanks along the gravel-sand boundary.
The comment statement that there is no evidence of perched water in the 200 Areas is
incorrect. See Expanded Disposition of Comment91 for detailed explanation.

92 Results for borehole 41-09-39 were sketchy at the time the groundwater assessment report Appendix A.1 (A.1.1.2)
(PNNL-I 1810) was prepared. The stated footage of 130 ft in Section 3.7.1 should have been
-135 ft; i.e., concentrations of cesium-137 (pCi/g) observed in core samples below 135 ft were
1,000 to 10,000 times lower than the maxima between 60 to 85 ft below ground surface. The
reference to groundwater sampling from borehole 41-09-39 that increased the likelihood of
detecting breakthrough from the vadose zone, refers to the fact that a large volume of water
was removed thereby “extendingthe zone of influence around the well to a larger area than
interrogated by just the core samples. See Expanded Disposition of Comment 92 for detailed
explanation.

93 Comment noted and incorporated in part (see dispositions of comments 12,62, and Expanded Appendix A.1 (A. I.1.7)
Disposition of Comment 93). The samples collected from borehole 41-09-39 were both
filtered and unfiltered.
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94 The 0.1 pCi/g contour was not used in the cross sections (Figures 3.9 and 3.10, PNNL-1 1810) Section 5.3.3

because there was doubt about the validity of measurements at this level. In other words, the
actual detection limit when allowance is made for widely distributed particulate contamination
around the tank farms is most likely higher than 0.1 pCi/g (regional fallout cesium- 137 in soil
is at about this level). The problem with the low (O.1 pCi/g) level became evident by compar-
ing the laboratory analytical results with the spectral gamma log results for borehole 41-09-39
(Myers et al 1998). In addition, since mid-1998, the 0.1 pCi/g contour has not been used in the
MACTEC tank farm reports. The O.lpCi/g level is most likely an artifact. Additional work is
needed with shape factor analysis to assess the validity of all the borehole results at the lower
concentration levels (Expert Panel closeout report). The issue is whether the low-level con-
tamination determined by spectral gamma logging of old vadose boreholes is actually distri-
buted in the formation or is a borehole related effect due to drag down.

95 See disposition of comment91. Also, it should be noted that lateral gamma logging indicated
contamination beneath tanks SX 108 and 109. Elsewhere question marks are included in the
figure indicating uncertainty about either lateral or vertical movement.

96 The status of the results for borehole 41-09-39 was uncertain at the time Figure 3.10 was
prepared. Also, subsequent shape factor analysis suggests the cesium-137 below 135 fi was
drag down. Thus no major change in the depth distribution of the 10 pCi/g contour at the
borehole 41-09-39 location is deemed necessary or appropriate at this time.

97 The uncertainty in depiction of contaminant distribution in relation to stratigraphy near tank S-
104 is clearly indicated with several question marks in the diagram. The figure is one inter-
pretation and is subject to change as more information becomes available. Dr. Weiringa (SSX
Expert Panel) noted that he could explain the depicted correlation the way it is drawn. This
does not prove the case, but indicates it is reasonable. The significance of the depiction is that
stratigraphy can interact with waste and waste mobilizing driving forces in this area and that
every effort should be made to prevent conditions conducive to further movement of con-
taminants through the vadose zone to groundwater. This is the b%is for one of the near term
corrective measures as indicated in Tri-Party Agreement milestone M-45-98-03 and associated
milestone M-45-56-TO1.

.
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—
101 The Kd values used are conservative (low) for purposes of makiig the point that the distri- Beyond scope

bution of cesium and strontium would not be very widespread even with a Kd of 10. A higher
Kd is probably more likely than not, The intent was not to make the most acc!wate prediction
possible but to simply illustrate a hypothetical case. That is, with a Kd in the lower mnge of
what has been observed for strontium and cesium, combined with the relatively slow ground-
water flow rate, there would be very limited lateral dispersion in the aquifer. A range of
predictions could be made using the various values summarized by Ames and Seine (1991),
but that was beyond the scope and purpose of the discussion.

102 Disagree (see Expanded Disposition of Comment 102 for details). The discussion in Sec- Appendix A.1 (A. I.1.7)
tion 3.8 was focused on the primary constituents of concern that had been identified.
Aluminum was identified in the conceptual model discussion as a potential constituent of
concern and was also discussed for the period of assessment in Appendix B (PNNL-1 1810).
The statement that the concentrations were near detection was based on the filtered results.
The validity of the two high values cited by Ecology is questionable.

Concerning the carbon tetrachloride, it is acknowledged that this constituent is present in some
of the S-SX wells, It is a ubiquitous groundwater contaminant in the 200 West Area due to
past practice discharges from the Plutonium Finishing Plant and related facilities. The appear-
ance of carbon tetrachloride in the headspace of some of the S-SX tanks, however, is surpris-
ing. it is difllcult to see how it could survive in boiling tanks even if it were routed to this tank
farm. Nevertheless, volatile organic analysis will be added to the monitoring newmk list to
better delineate its distribution in the vicinity of Waste Management Area S-SX.

Nitrate was discussed in the main body of the report. Fluoride was discussed in the appendix.
All constituents are included for the period of the assessment. The upgradient and down-
gradient statistical comparison applies only during the detection phase of monitoring at this
regulated unit. The significance of potassium and fluoride is not clear. The only unusual
occurrence for potassium involved a high value (950,000 Mg7L)that is clearly a ,data entry
problem. Fluoride ranged from 250 to 800 I@L in the monitoring network, well below the
drinking water standard.

103 Comment incorporated (see disposition of comment 2). Summary and Sections 1.1 (5ti para-
graph), 1.2 (2ndbullet), 3.0 and 4.0

ii::
II
1!
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Comment
Number Disposition Reference in PNNL-12 114

98 Infiltration effects on non-vegetated, gravel covered surfaces and the tank dome effect are Beyond scope
discussed in Ward et al 1997. The referenced report (preliminary modeling) was a task iden-
tified in the original assessment plan for S-SX (Caggiano 1996) and by reference was part of
the assessment. Also, this whole subject will be revisited for the S-SX RCRA Facility
Investigation work plan and revised conceptual model of subsurface conditions beneath Waste
Management Area S-SX (described in Tri-Party Agreement milestone M-45-98-03).

99 The variation in moisture contents with depth in adjacent wells 299-W23-14 and 299-W22-39 Beyond scope
is correlated in part with sediment texture. (This was one of the purposes of the correlative
stratigraphic cross sections in Appendix A of the assessmentrepo~PNNL-118 10). As indi-
cated in the Appendix A (PNNL-118 10), where sediments are fme grained, moisture content is
high. It is not known if this may reflect a past history of large amounts of water from artificial
sources or not. The main point here was that the moisture content in borehole 41-09-39 seems
surprisingly low in view of the gravel surface and expected enhanced infiltration, However,
the one big difference between the tank fiwrnvadose zone and that at the immediate edges is
the presence of heat from the tanks near borehole 41-09-39. This is another issue that needs to
be included in the revised conceptualimtion of subsurface physical conditions for the RCRA
Facility Investigation work plan.

100 Borehole 41-09-39 is not the only borehole that suggests a downward “finger” of activity in Beyond scope
the vicinity of tanks SX- 108NX- 109. All the borehole data for the wells shown were used.
The SX tank farm report includes a 3-D display of cesium-137 distribution (Figure 32, page
78-D, DOE/ID/12584-268, GJPO-HAN-4) which also shows this finger that was prepared
before
41-09-39 was installed. Likewise, MACTEC-Meir has recently prepared 3-D displays using
only the older gross gamma log data. This also indicates a downward finger in the vicinity
of 41-09-39. However, we agree that it is not known at this time whether or not downward
transport occurs via vertical features (such as elastic dikes) or by more widely distributed
transport through the formation. This is a primary issue that must be addressed in the RCRA
Facility Investigation work plan.

.
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104 Comment noted.

105 Comment noted. This is also what is stated in the report. This scenario was included because
some individuals felt there was evidence for a north-to-south flo”w. But as stated in the assess-
ment report (Section 4.1.1, PNNL-118 10), it is not possible to account for all the occurrences
in all wells with this one source scenario.

106 Disagree. There are differences of opinion on the meaning and significance of vadose and Beyond scope
groundwater contaminant occurrences at Waste Management Area S-SX, as discussed in the
narrative, Expanded Disposition of Comment 106.

107 Disagree (see Expanded Disposition of Comment 107), Beyond scope

108 We acknowledge that utility line leakage over waste sites is another potential driving force at
various waste site locations other than tank fms(PNNL-118 10). Even small continuous
leaks (<0. 1 gpm) are capable of transporting soluble constituents to groundwater.

109 There are no records to our knowledge concerning the volume of line loss.

110 Comment noted. It is beyond the scopeofPNNL-11810 to provide an approximation of the Beyond scope
age of the cottonwood tree and the water required for the tree to survive. Also, the upgradient
and downgradient statistical comparison applies only during the detection phase of monitoring
at this regulated unit, The assessment report(PNNL-118 10) presented the findings and con-
clusions of the fwst determination as required by 40 CFR 265.93(d) by reference of WAC
173-303+00(3)]. However, as requeste~ indicators of possible water line leakage and speci-
fic conductance patterns are discussed in greater detail (see Expanded Disposition of Comment

. .

107 following this table).

I
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111 Disagree. The upgradient and downgradient statistical comparison is appropriate only during
the detection phase (i.e., indicator evaluation) of monitoring at this regulated unit. The con-
dition described in the comment (downgradient specific conductance appears to be greater
than upgradient) was one criterion used to place the site in assessment. The follow-up investi-
gation (i.e., the fmt determination) was to determine what chemicals caused the increase in
specific conductance. The cause, as discussed in the assessment report, was due to nitrate and
associated major cations that together with other indicators of tank waste (hexavalent chrom-
ium and technetium-99), pointed to the waste management area as the source of groundwater
contamination in wells299-W23-15 and 299-W22-46. The differences beween the upgrad-
ient and downgradient specific conductance for Waste Management Area S and SX are
illustrated in Figures B.8, B.9, and B. 10, As shown in these plots, specific conductance in
well 299-W23-14 (upgradient well for the SX farm) remained fairly stable born October 1991
to February 1995. Subsequently it fluctuates and is currently trending upward. Similarly,
specific conductance in well 299-W23- 13 (upgradient well for the S f-) remained fairly
stable from October 1991 to February 1995, but the concentration was higher than down
gradient wells 299-W22-45 and 299-W22-44. Subsequently, it is trending downward. These
changes invalidate statistical evaluation, for the upgradient wells, which requires represen-
tative baseline conditions.

112 Comment noted. All available 1997 specific conductance values (February, May, Augus~ and
November 1997) for wells within or adjacent to the Waste Management Area S-SX were
averaged for the contours of specific conductance. Well 299-W23-7 was sampled once in
1997 (August 27, 1997, bailed sample) with a conductivity measurement of 160 pS/cm as
noted by Ecology. The major anions and cations were also depressed for this sample. Sub-
sequent conductivity values were also depressed. The values were 206 pS/cm, June 29, 1998;
181 pS/cm, September 16, 1998; and 182 pS/cm, January 11, 1999. Thus the anomaly is not
an outlier. Subsequent data support the statement made on Figure 4.3 (PNNL-118 10) that a
raw water source of local origin near this well is suspected. However, it should be noted that
the well can no longer be pumped and only bailed samples can be collected.

.

.
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117 Comment incorporated. The hypothesized movement of a source through the area could Section 2.3.2 (3d paragraph)
account for the occurrence of the same patch of contamination in more than one well. How-
ever, it is also possible, as suggested, that each occurrence represents a separate source.
Wording was added to the appropriate plan section (PNNL-121 14) indicating an alternative
explanation for the multiple occurrences of technetium-99 and nitrate in the old wells inside
the tank farm could have each come tlom separate source areas. However, it is also possible
that single sources may have passed more than one monitoring well, This view forms the
basis of the hypothesized corridor of possible movement of a contaminant patch originating
inthe Stank farm.

118 The drinking water standard based on nitrogen (10 mg/L) is converted to the equivalent as
N03 using the atomic weights to frst compute the mole fraction of N in NOS as follows:

Mole fraction for nitrogen in nitrate= [14.008/(14.008+3* 16)] = 0.2258

Nitrogen standard as nitrate= (10 mg N /L)/O.2259 (N/N03) = 44.3 mg/L which is rounded up
to 45 mg/L.

119 Disagree. The statement was accurate as written for conditions that existed in 1997. How-
ever, since that time chromium, nitrate, and technetium-99 have recurred in well 299-W23-I
as a transient event simihy to the one that occumed in 1985-86. Also, technetium-99 and
nitrate have not declined as expected in well 299-W22-46, ,suggesting this maybe a different
source than the source that caused the transient in well 299-W23- 15. All we can do is observe
what happens over time and attempt to correlate the contaminant occurrences with source
areas and hydrologic events. We did not intend to leave the impression that the contamination
was going away,

120 Disagree. The nitrate criteria of 10 m#L used by reviewers applies to results reported as
nitrogen in nitrate (as N). However, when results are reported as nifrate (as N03) the criteria of
45 mg/L apply (see Comment 118 disposition). Nitrate exceedances cited by Ecology are
incorrect because these data were reported as nitrate rather than nitrogen in nitrate.

121 See disposition of comment 12 and co&ent 93. Appendix A.1 (A.1.1.7)



Table B.2. (contd)
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Comment
Number Disposition Reference inPNNL-12114

113 An attempt was made to grout seal the older wells inside the S and SX tank farms in the mid
70’s. However, the method used (Webster completion) did not use pressure grouting methods;
therefore, the integrity of the seal is questionable. Also, the seals installed in this manner did
not extend to the water table. For example, well 299-W23- 1, located inside the S tank farm
near tank S-107, was grouted to 175 ft below ground surface. Also, the well is perforated and
screened from 180 ft down to 4 fl below the water table (current bottom is at -215 fi below
ground surface). Grouting performed in these older wells was injected by gravity feed and
may not have created a continuous seal around the casing. The six wells of @is type located
inside the S and SX tank farms were placed on the decommissioning priority list. The double
casing will be shot pefiorated and the grout will be injected into the perforations under
pressure to assure that a good seal is obtained beween the formation and the outer casing wall.

The main point is that it cannot be assumed the current seals are adequate to prevent down-
ward migration of fluid around the well casing. Gamma logs for this well may not be reliable
because of the grout and dual casing. For this reason, a spectral gamma log of the well was
not requested. However, this could be done for pre-decommissioning. Old gamma logs
(Figures B.11 and B.12) suggest near surface contamination around this well (see Expanded
Disposition of Comment 113 following’this table).

114 Comment noted. As requeste~ hydrography for selected older wells and RCRA compliant
wells (Figures B.2, 3,4, 5, 6) are included in the attachment along with a discussion of pos-
sible implications of any hydrographic anomalies (see Expanded Disposition of Comment 114
following this table).

115 Comment incorporated (see disposition of cormnent 2). Summary and Sections 1.1 (5*
paragraph), 1.2 (2”*bullet), 3.0 and 4.0

116 Comment incorporated (see disposition of comment 7). Section 2.2.1 (ls paragraph) ‘

.
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Table B.2. (contd)

Comment
Number Disposition Reference inPNNL-12114

122 Comment noted. fiesentence onlyretiforces tie facttiat moreobsewations weneededto
confm a declining trend which has not well developed.

123 The meaning of short-term contaminant transient was provided in Section 3.8.1
(PNNL-1 1810). That is, the concentrations of a contaminant or constituent change fairly
rapidly over a 1 to 2 year period (as depicted in Figure 3.11, PNNL-1 1810).

124 Comment incorporated. Explanation added. Section 2.2,2 (ls: and 2“dparagraph)

125 Disagree. The only well that exhibited a valid positive detection (i.e., successive results above
the 2-sigma counting error) was well 299-W23-7. Thus the statement in the 7ti bullet on
page 5.1 of the conclusions is correct as written (see Expanded Disposition of Comment 125
for details).

126 See disposition of comment 15. PNNL-12114 (groundwater component
)

127 Comment incorporated (see disposition of comments 7 and 62). Section 2.2.1 (ls’ paragraph)

128 Comment noted (see disposition of comment 3). PNNL-12114 (entire report)

129 Section 6 simply points out the types of studies that would be included in a subsequent study. PNNL-12114 (entire report)
Furthermore, as stated in Section 6.1 of PNNL-I 1810, a plan to conduct continued ground-
water assessment at Waste Management Area S-SX would be prepared afier receipt of com-
ments from Ecology on the initial findings, It was clearly indicated and anticipated that
Ecology would have significant comments on the report that would need to be addressed in the
continued assessment. This addendum and documentation of the Ecology comment disposi-
tion is the record of that expectation. The appropriate regulatory drivers and scope will be
defined for the subject RIWCMS work plan through the data quality objectives process
involving Ecology, the tribes, DOE and contractors, Thus the RCRA Facility Investigation
and related Tri-Party Agreement milestones for Waste Management Area S-SX supersede
what was stated in Section 6 ofPNNL-118 10 as well as the Ecology comments on this section.

I
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Table B.2. (contd)

I Comment
Number

130

131

132

133

134

135

136

137

Disposition I Reference inPNNL-12114

Superseded by new Tri-Parly Agreement milestones for IUWCMS (See disposition of PNNL-12 114 (groundwater
comments 3, 15, and 129). component)

Comment noted (see disposition of comments 3, 15, and 129). PNNL- 12114 (groundwater
component)

Comment incorporated. Section 1.2 (2ndbullet)

The objectives are more appropriate for the RCRA Facility Investigation work plan. However, Section 1.2 (lst bullet) and Appendix
the part that pertains to the ongoing groundwater study is incorporated. A.1 (A.1.1.7)

Comment incorporated (see disposition of comment 2). Summary and Sections 1.1 (5ti
paragraph), 1.2 (2ndbullet), 3.0 and 4.0

Cotient incorporated. Appendix A.1 (Al. 1.7)

Comment noted.
t

The groundwater flow direction is slowly shifting in a more easterly direction. Thus well 299-
W22-44 will be downgradient from some of the S tanks. However, the well is also down-
gradient from other potential sources in the northern part of the waste management area, Thus
we recommend that it remain in the network to cover the northernmost portion of the waste
management area. Also, there may have been a large spill in’the SY farm. The well could
proviiie some coverage for that potential source.

138 Comment incorporated. Specific upgrades are provided in draft plan (PNNL-121 14). Appendix A.1 (A.1.l .4)
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TabIe B.2. (contd)

Comment
Number Disposition Reference inPNNL-12114

139 This section was not intended to be all-inclusive. The new plan (as well as the existing plan) Append~ A.1 (A.1.1.7)
provides a complete list of constituents and wells.

Concerning the chromium issue, once again we disagree. Filtered chromium is the only reli-
able indicator of hexavalent chromium in the existing database. Unfiltered samples that have
been acidified and the chromium determined by inductively coupled plasma (ICP) analysis do
not yield reliable results. The correct measurement to make, in this instance, is hexavalent
chromium. One of the proposed data quality objectives for the groundwater assessment at
Waste Management Area S-SX will be to make the appropriate measurement that eliminates
this ambiguity. Accordingly, we propose that a hexavalent-specitic method (e.g., coloromet-
fic) be used on unfiltered and unacidified samples directly in the field as an analytical data
quality objective. .This should eliminate the ambiguity about filtered versus unfiltered and will
ensure that the appropriate chemical measurement (i.e., hexavalent chromium is the toxic form
of chromium) is made that is directly comparable to the standard.

140 The subject well provides a record of the waste migration from a major source that could’be
confused with tank waste (i.e., technetium-99, tritium and uranium were discharged to this
crib), Also, with the more easterly shift in flow directions, this well could be upgradient of the
southern part of SX tank fhrrn. With the existing upgradient well going dry, substitutes are
needed, For these reasons, we recommend inclusion of the well in the network at least until
replacement wells can be drilled,

141 Comment noted, descriptions are provided in PNNL-121 14. Appendix A.1 ( A. I.I.6)

142 Beyond scope, The TWRS IUWCMS work plan will identi@ the type and methods for vadose Beyond scope
zone moisture and related measurements.

143 Beyond scope (see disposition of comment 15). Beyond scope

144 Beyond scope. Covered by new Tri-Party Agreement Milestone M-45-56-TO1. Beyond scope

145 Comment incorpomted. Section 1.1 (3d paragraph)

146 Beyond scope. The Tri-Party Agreement milestone requiriig an RFI/CMS work plan and Beyond scope
related investigations addresses the intent of this comment.
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The primary point made in Section 3.5.2 was that the cesium-137 and strontium-90 must be migrating
much more slowly through the vadose zone (and/or aquifer) than is technetium-99. In other words, where
high technetium-99 concentrations were observed in groundwater there has been qgdetected cesium-137
and strontium-90. However, if all three contaminants were essentially mobile (Kd -O), then cesium- 137
should be present at around 10,000,000 pCi/L. Because this has not been observe~ the cesium and
strontium must still be in the vadose zone. Initial modeling (PNNL-1 1463) indicated that the largest leak
volume (SX-109 and vicinity) could have migrated to groundwater under condhions where no precipitates
form and plug the pore spaces. Given the assertion that cesium-137 could migrate much more rapidly
than previously thougl% it is reasonable to ask if the groundwater results indicate whether or not
migration of the main mass of tank liquor (and cesium- 137) might have reached the water table. The
point of the discussion was not to discover the obvious, that there were large quantities of cesium-137 in
the vadose zone, but whether or not significant migration of large amounts of cesium-137 and other
fission products might have spread completely through the vadose zone to the water table.

We are puzzled by the comment that a “tremendously large” amount strontium-90 data are available
for tank farm vadose zone soils. While there is little doubt that strontium-90 is present in S-SX tank farm
soils, it is primarily cesium-137 data that is available in “tremendously large” amounts (spectral gamma
logging data). Strontium-90, a beta emitter (no gamma emission) has not been quantified except for a
limited number of core samples. The voluminous amounts of cesium-137 data available are partially
summarized in Figure 3.10 (l?NNL-11810). This data indicates significant cesium-137 retention occurs
in the vadose zone, most of which is within 20 to 30 ft below the bottom of the tanks. The core sample
results from borehole 41-09-39 also suggest there is little if any cesium or strontium below -140 i$ and
what is there is probably drag down. The latter is consistent with the inferences based on the ratio of
cesium-137 to technetium-99 in tank waste versus groundwater discussed in Section 3.5.2. Once again,
the overall point of the subject discussion was that ifcesium-137 migrated much deeper than “previously
though~” all of the cesium might be very mobile and reach groundwater in high concentrations. ‘Ilk
could be rationalized if the entire mass of ho~ high salt waste migrated all the way to groundwater and
cesium moved along with the tank liquor unrestricted by sorption or precipitation reactions. Fortunately,
as discussed in the subject section, this does not appear to be the case based on the groundwater obser-
vations. However, there is still uncertainty about the maximum depth of penetration of the tank liquor
and associated contaminants.

The other point of the discussion in Section 3.5.2 was that even ifcesium traveled with the high salt

waste all the way to groundwater, upon dilution of the waste (reduced ionic strength of the medium) in

the groundwater, cesium sorption or retardation on the aqutier solids would be expected to occur. The

increase in sorption (higher Kds) with decreasing ionic strength (salt concentration) has been demon-

strated in laborato~ radionuclide sorption studies with Hanford soils (Ames and Seine 1991, Seine et al.

1997).
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Technetium-99 concentratio~ are dficult to capture as an actual plume. The occurrerices are
transient in nature and, therefore, are not amenable to contouring as in a case where a continuous release
from a crib has occurred (e.g., tritium). Thus tritium is the best indicator for comparison with expected
flow directions. The contours shown for technetium-99 are for one year. During other years they change
dramatically as a patch moves through the area. An overlay of Iritium 1998 averages and water table
elevation (June 1998) are attached (Figure B.7). The latter suggest some deviation in flow path that could
be due to the inferred anisotropy in the Ringold gravels.

Concerning the apparent discrepancy inflow direction based on technetium-99 plumes, it must be
recognized that groundwater will not always flow in the predicted direction based on the hydraulic
gradient. .Thescenarios described later are based on observed technetium-99 occurrences and patterns.
The flow direction is inferred from the observations. The fact that contiinant plume flow direction may
differ from that predicted or from the general trend in tritium movement may be explained by the differ-
ential-cementing hypothesis (preferential flow through the aquifer). Thus the scenarios are hypothesized
to explain the observations. They are not proven fact and help to formulate new information needs. ‘
Injeoting a tracer in selected wells and observing where the tracer arrives could test this hypothesis.
These and related issues must be addressed in the RCRA Fac~ity Investigation as well as in the ongoing
groundwater assessment activities.

Concerning the hydraulic conductivity datdwater table overlay, the hydraulic data need to be updated
due to the declining water levels. Slug tests are planned for 1999 in existing wells that still have adequate “
water and in new wells planned for 1999. After that data is available, a meaningfid hydraulic conduc-
tivity map revision can be prepared.

I
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The gravel layers referred to here are the two layers just beneath the tanks-not the gravel at the
water table. The case described in Figure 3.9(PNNL-118 10) illustrates a gravel layer in contact with the
tanks and overlying sand. The disturbed or backfill material would also tend to conduct water more
readily down to the gravel layer and then spread at the sand gravel contact. Thus water that infiltrates on
the east side of S tank f= might come into contact with waste beneath the tanks along the gravel-sand
boundary, as suggested in the comment. This concept was presented to the Expert Panel, which included
the vadose zone expert Pete Weiringa. The panel raised no objection at that time (or any other time).
This is another conceptualization that is more appropriate for the RCRA Facility Investigation workshop.

The comment statement that there is no evidence of perched water in the 200 Areas is incorrect. In
fac~ there was a perched water monitoring well at the 216-2-20 Crib (Johnson 1993). Perched water was
also identified at relatively shallow depths near Waste Management Area S-SK just north at the 216-U-
14 ditch. Perched water was encountered at about 50 and 70 ft below ground surface during drilling near
this ditch. About 50 gpm of water was discharged to the portion of the 216-U-14 ditch located at the
northwest corner of S farm until about 1994. Also, high moisture contents (25-35 wt??o)were
encountered at multiple depths between 25 and 125 it below ground surface on the west and east sides of
SX farm during drilling of wells 216-W23-14 and 216-W22-39 during 1991-1992 (see Appendix&
PNNL-1 1810 or Appendix B, PNNL121 14).

There is no direct evidence that lateral water movement (preferential flow) has occurred in the gravel
layer immediately beneath the S tank farm. However, it was common practice to backfill drain tile net-
works of crib disposal structures with gravel to facilitate lateral spreading and infiltration into the sandy
Hanford soils. The gravel layer that tbe S tanks sit-on, and which. are underlain by san~ represents the
equivalent of a typical drain field as described above. If water were to be added from a utility line break
or other water source, it seemed reasonable to expect some lateral movement through the gravel in prefe-
rence to the sandy subsurface layer but not completely across the entire tank farm. Around tank S-104, as
depicted in Figure 3.9, some laterally enhanced movement of water could conceivably occur to mobilize
tank waste from leaking tanks. The excavated area of the tank farm itself may enhance infiltration
because it is coarser textured and is no longer layered as in the adjacent undisturbed ~ta. In addition,
the floor of the excavated pit was compacted during construction activities. This compacted layer, which
included fies blown in during the time it was an open pi~ could act to spread water from a large input
source in the lateral direction. Also, on the east side of S fsrm, the compacted layer would occur below
the gravel (i.e., gravel overlaying a compacted layer with fines). These and related considerations are also
the subject of new Tri-Party Agreement milestones that require development of a revised subsurface
physical description of Waste Management Area S-SX.
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Core sample analytical results for borehole 41-09-39 were reported in HNF-2855. Results for
borehole 41-09-39 were sketchy at the time when the groundwater assessment report (PNNLl 1810) was
prepared. The stated footage of 130 ft in Section 3.7.1 should have been -135 & i.e., concen~tions of
cesium-137 observed in core samples below 135 fi were 1,000 to 10,000 tinies lower than the maxima
between 60 to 85 ft below ground surface. Also, there is still uncertainty as to whether or not the
1 million pCi/g of cesium-137 at 130 ft is real or carry down from above.

~ The reference to groundwater sampling from borehole 41-09-39 that increased the likelihood of
detecting breakthrough from the vadose zone, refers to the fact that a large volume of water was removed
thereby extending the zone of influence around the well to a larger area than interrogated by the core
samples. Thus, if the waste had followed a path that was missed by tie borehole itse~, the groundwater
was drawn from a zone with a diameter of about 20 ft or more, thereby increasing the probability of
detecting contaminants from the vadose zone in that area. Perhaps even a much larger volume should be
pumped to expand the zone of influence further. However, this is opposite of the effect postulated by
Pete Weiringa (SX expert panel). His concern isthat the well should be undisturbed and just the very top
few centimeters sampled using a passive method because that maybe where most of the contaminant
resides that reaches the aqutier under unsahrated flow conditions. Because pumping for over a year has
not disturbed the borehole, it should be possible to collect a sample from the very top of the aqutier now
under undisturbed conditions. However, extended pumping could be conducted tier that sampling is
completed. These issues relate to the data quality objectives for decommissioning borehole 41-09-39,
which are in turn a part of the overall RFI/CMS for Waste Management Area S-SX.

B.27



. . .. — — .—.-—

The samples collected from borehole 41-09-39 were both filtered and unfiltered. Except for noted

below, the chromium results (by ICP metal group analysis) were all ~ pg/L for both filtered and till-
tered samples (reported in HNF-2855). The one unfiltered sample, a pumped sample collected at a
shallow depth 2 ft below static water level in the well, was 135 pg/L. The other duplicate, unfiltered
results were 195 pg/L and 167 pg/L for bottom depth (pump intake was set at 10 ft below static water
level in the well). Elevated chromium is frequently observed on a sporadic basis in unfiltered water
samples from Hanford Site monitoring wells and is often associated with high turbidity, indicating the
particulate nature of such occurrences. However, the standard for chromium is based on the anionic form
of chromium (hexavalent) which passes easily through a membrane filter or through porous media. The
particle bound form of chromium is highly unlikely to be in the hexavalent oxidation state. Thus, filtra-
tion removes the non-toxic, particle bound form of chromium (trivalent) from the hexavalent form. This
issue, however, leads to a data quality objective for this important constituent relative to tank farms.
Chemical speciation is needed to confirm that the filtration process is in fact accounting for all the hexa-
valent chromium. Thk data quality objective is identified in the draft assessment plan (see Appendix C,
PNNL- 12114). A colorometric method that responds only to hexavalent chromium will be used to
analyze filtered and unfiltered samples in those wells with elevated chromium. Splits will also be
analyzed by the standard ICP method.

.

B.28



The discussion in Section 3.8 focused on the primary constituents of concern that had been identi-
fied. Additional discussion of all results for the period of the assessment was included in Appendix B
(PNNL-1 1810). Aluminum was identified in the conceptual model discussion as a potential constituent
of concern and was also discussed in Appendix B, as noted. The statement that the concentrations were
near detection was based on the filtered results. The validity of the two high values cited by Ecology is

questionable. The unfiltered aluminum result of 13,000 pg/L (March 18,1994 from well 299-W22-44,
sample number BOBJYO)was due to high turbidity (360 NTU). As indicated in Appendix B (footnote ~

PNNL-1 1810) the other value (18,300 j.Lg/L,collected on May 13,1997 from well 299-W22-44, sample
number BOKC87)was an outlier (i.e., ICP results of aluminum, calcium, chromium, iro~ magnesium,
manganese, potassium, and sodium were all invalid). Unfiltered samples will almost always yield higher
results due to the acid leaching (samples are acidified to pH 2) of the ah.uninosilicate (clay) particulate
that appear sporadically in several of the monitoring wells at Waste Management Area S-SX (see attached
data ~bles showing that high aluminum concentrations in unfiltered samples also had high turbidities).
Because this is a well-known problem, there does not appear to be any value added by including an
analysis of historical data when both filtered and unfiltered metal data were collected. This issue is also
related to the chromium problem and illustrates one reason only filtered metals have been routinely
collected for the RCIL4 program since 1994.

As noted above, this is a subject that has been covered previously for the overall RCRA program.
Furthermore, the significance of particulate aluminum is not clear. Particulate larger than 0.4 micron
(membrane filter size) are not likely to move through the vadose zone and aquifer. What decision would
be made with this information? All that can be concluded is that when particulate (turbidity) is high, we
observe high aluminum concentrations in unfiltered samples that have been acidified (The acid must be
added to avoid loss of certain metals to the container by plate out or precipitation). To fixrtheraddress this
problem, unfilter~ unacidfied samples could be analyzed for comparison. Some data of this me should
be available from special sampling for the transuranic/colloid studies (i.e., unfiltere~ unacidified samples
are analyzed by ulira low-level ICP-MS, which should also provide aluminum results as a byproduct of
the analyses). The latter studies are identified in the continued assessment plan (PNNL-12114).

Concerning the carbon tetrachloride, it is acknowledged that this constituent is present in some of the
, S-SX wells. It is a ubiquitous groundwater contaminant in the 200 West Area-due to past-practice dis-
charges from the Plutonium Finishing Plant and related facilities. Indee& Waste Management Area S-SX
is surrounded by carbon tetrachloride from past-practice Plutonium Finishing Plant operations. Thus, it is
not surprising that some carbon tetrachloride shows up in the monitoring wells. The sources and distri-
bution of carbon tetrachloride are discussed every year in the annual Hanford Site groundwater report.

The appearance of carbon tetrachloride in the headspace of some of the S-SX tanks, however, is
surprising. It is difficult to see how it couId survive in boiling tanks even if it were routed to this tank
farm. It would be difficult to separate background from any input from the tank f~s. Nevertheless,’
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volatile organic analysis will be added to the monitoring network list to better delineate carbon tetra-
chloride distribution in the vicinity of Waste Management Area S-SX.

Nitrate was discussed in the main body of the report and is, in fac$ one of the primary constituents of
concern identified for the report. Fluoride is discussed in the appendix. All constituents are included for
the period of the assessment. The upgradient and downgradient statistical comparison applies only during
the detection phase (i.e., indicator evaluation) of monitoring at this regulated unit. Furthermore, the
specific conductance accounted for the nitrate, the primary constituent responsible for the increase in
conductivity. Also, these relationships were discussed in the original assessment plan. The significance
of the comment regarding potassium and fluoride is not clear. The only unusual occurrence for potassium

involved a high value (950,000 pg/L, sample number BOKC87, May 13, 1997) that is clearly a data entry
problem. Fluoride ranged from 250 to 800 pg/L in the monitoring network well below the drinking
water standard.
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The scenario depicted in Figure 4.1 of PNNL1 1810 (comment 106) accounts for the observations in
groundwater as well as possible sources that could account for spatial and temporal variation in ground-
water contamination. What was expected was that tank waste constituents would be observed in borehole
41-09-39, and should also have appeared in well 299-W23-3 as well, if the major sources indicated in the
ti-by-tank discussion in DOE (1996) were the source. To the contrary, minimal groundwater.
contamination occurs at either of these key downgradient locations. However, there is evidence of very
high concentrations of cesium-137 (>108 pCi/g) in the soil column in the southwest comer of the SX farm
near tank SX-115 (Raymond and Shdo 1966). The laterals also indicated leakage directly beneath tank
SX-115. The very high cesium-137 concentrations observed (Raymond and Shdo 1966) in the soil out-
side tank SX-115 are not discussed in.DOE (1996) although the leak was noted and the Raymond and
Shdo (1966) work was referenced. While the leak volume may have been smaller than at SX-108 and
109, the intensity of the source, in our opinio~ makes it a viable candidate for mobilization by surface
water idlltration at that location. This position was presented to the Expert Panel orally, and they
reviewed the document without any challenge to this interpretation. It was not included in their close out
report nor expressed orally during the formal meetings when this subject was presented to them. Also,
surface contamination was identified outside the fenceline and along the south end of the SX tank fm
(Figure 4.1, PI$NL-1 1810). Thus it is not clear which stiace contamination the”reviewer is referring to
that has not been considered. It is evident that the near surface soils in the SX tank farm are contami-
nated. However, it is not clear how these sources wou~d be more significant than highly intense sub-
surface leak sources near SX-115 and SX-108/109.

The scenario depicted in Figure 4.2ofPNNL11810 (comment 107) attempts to account for what has
actually been observed in groundwater in relation to possible sources:

1. the absence of groundwater contamination attributable to tank waste in borehole 41-09-39 (located
at the major leak area identified in DOE 1996)

2. the absence of tank waste constituents in well 299-W23-3 located directly downgradient from
borehole 41-09-39 and immediately upgradient of 2999-W22-46

3. the occurrence of high soil contaminants at the southwest comer of the SX tank farm where
circumstantial evidence exists of water line leakage.

The other major problem is accounting for the groundwater observations in the vicinity of S fm.
The scenario described in Figure 4.2ofPNNL-11810 is not directed at specific tanks in Sfm. In fac$ it
was noted in the MACTEC S f- summary (DOE 1998) that surface contamination as well as the one
known leaking tank are located along the east side of the S farm.

We acknowledge that there maybe other explanations than the one attempted in Figure 4.2. Accord-
ingly, we have added a note to that effect in the draft plan (PNNL-121 14) for continu~g study of Waste
Management Area S-SX. Conceptual models as used in PNNL-1 1810 are hypotheses (scenarios) that can
hopefully be tested as one step in attempting to understand the origin and distribution of the groundwater
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contamination observed in the.vicinity of Waste Management Area S-SX. Differences of opinion and
interpretation of subsurface data hopefully will lead to the collection of data that will in turn result in a
better understanding of the behavior of tank and related waste releases in Waste Management Area S-SX.
This is one objective of the Tri-Party Agreement milestones related to development of an integrated
IUWCMS work plan for S-SX.

.
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Cotto&ootl bee. The age of the cottonwood tree is unknown. However, such trees are known to
grow rapidly when fertiliid and watered. We estimate the age to be on the order of -2 years. However,
this cannot be used to assign or fix a time period for when the hypothetical line leak may have started.
The water source could have been present for several years and the seed for the tree deposited more
recently. We do not have any means to estimate the evapotranspiration rate of the tree or to measure it
directly. The tree and sagebrush in the vicinity of the tree were removed and buried onsite with a layer
of gravel in order to revert this location to a non-surface contamination site. The gravel cover shields
workers in the area fkom the surface.contamination an&therefore, chaining off the area is no longer
required.

Spec@c conductance. The upgradient and downgradient statistical comparison applies only during
the detection phase (i.e., indicator evaluation) of monitoring at this regulated unit The assessment report
QWNL-1 1810) presented the findings and conclusions of the first determination as required by 40 CFR
265.93(d) by reference of WAC 173-303-400(3)]. However, specific conductance for the monitoring
wells at Waste Management Area S-SX are plotted versus time in the attached figures (Figures B.8, B.9,
and B. 10). The S and SX fium wells are grouped separately. There do not appear to be any discemable
inflections that relate to high snow melt periods.

The background specific conductance (344 pS/cm) referred to is natural groundwater background for
the Hanford Site, not the background based on the upgradient wells. The point is that the entire area
around Waste Management Area S-SX’is influenced by the residual groundwater mound that was created
by U Pond located to the west. Thus, much lower ambientor local background specific conductance is
expected because most of the pond water was Columbia River water with an average specific conduc-

tance of about 140 pS/cm. A 50:50 mixture of river water and natural groundwater background would

yield a specific conductance of 242 pS/cm [242=0.5*140 (river water average)+ 0.5*344 (natural
groundwater background)].

Interpretation of the specific conductance data in relation to a water line leak source and a potential
contamination site that could result in transport to groundwater is difficult. If no contamination is present
beneath a major waterline lez@the observed specific conductance in groundwater very near the source

and near the top of the aqutier would be close to 140 pS/cm at the lowest and would be higher as it mixed
with the ambient local groundwater (of about 250 @/cm) in the area. If a water line source passed
through tank waste, it would entrain some amount of salt (e.g., sodium nitrate). This would increase the
specific conductance to an unknown level that would then mix with the ambient groundwater beneath the
hypothetical soil contamination site, resulting in elevated groundwater speci.tic conductance above the

ambient or upgradient level of about 250 pS/cm. The occurrence of elevated specific conductance inside
S farm (well 200-W23-1) suggests a localized source. Other tank waste indicators have also been
observed in this well (nitrate, technetium-99 and chromium).
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Highlights of specific conductance in wells upgradient and downgradient of S and SX tank farms are
discussed separately in the following paragraphs.

S Tak Farm. The most striking feature of the visual comparison of upgradient versus downgradient
specific conductance (Figure B.9) at S tank f- is the very low values for well 299-W22-44. This might
be interpreted as indicative of a water ~meleak in that area. Another possibility is that cooling water
discharged to the 216-W-14 ditch located northwest of this well may account for the low specific conduc-
tance. The latter source was terminated in 1995. Since that time, a gradual increase in specific condu&
tance is occurring in this well. Water level changes also seem to reflect the changes in wastewater
discharge practice (wastewater has been collected and routed to the Effluent Treatment Facility in
200 East since 1995). Also, specific conductance has been gradually increasing in downgradient well
299-W22-45 and is correlated with increases in chloride, nitrate, technetium-99, and tritium. At the same
time, upgra&ent specific conductance (well 299-W23-13) has been declining and is currently at or below

200 pS/cm. There is no apparent reason for the latter decline unless there is another source of water in
that area from a waterline leak.

.

&YTak Furrz The specific conductance in downgradient wells at this tank farm reflect the changes
in chromium, nitrate, and technetium-99 previously discussed. The close correspondence between speci-
fic conductance and mobile tank waste constituents illustrates the usefulness of this parameter as an
indicator of tank waste. However, it is also noteworthy that specific conductance in upgradient well
299-W23-14 has been sharply increasing and is currently hi~er than the downgradient wells. This is
attributed to past practice discharges of nitrate-containingwastewater to the 216-S-25 crib. As previously
.st.ate&the standard statistical comparison between upgradient and dowhgradient wells is not appropriate
under such conditions. In these cases, trends in downgradient wells are more reliable indicators of
possible new inputs of contamination from the waste management area. It also underscores the import-
ance of maintaining upradient monitoring wells in this area to track the input from the 216-S-25 crib.
Older well 299-W23-9 is ideally located for this purpose.

In summary, the specific conductance is a very useful parameter for tracking changes in the vicinity
of this waste management area. It may indicate both dilution due to water line leaks (lower than ambient
backgroun~ < about 250 pS/cm) or may exhibit either gradual or rapidly rising values indicative of waste
inputs from regulated unit and/or fkom upgradent sources. As an adjunct to the quarterly sampling in the
network wells, at least one continuously recording in situ specflc conductance probe will be used in a key
well (e.g., 299-W22-46 ador 299-W22-45). If these devices prove to be reliable, it could lead to better
temporal coverage and at the same time provide real-time screening measurements that indicate unusual
conditions occurring at the site. The probes will also be used to check fhe depth variation in specific
conductance fi-omnear air-water interface to the bottom of the screened interval.
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A few old gross gamma logs were found for some of the older wells tilde the S and SX tank farms.
Examples are shown in FiguresB.11 and B.12 for two key wells in which groundwater contamination has
occurred (299-W23-1 and 299-W23-7, respectively). The logs shown were run in 1970 prior to the
attempt to grout seal the upper 175 ft of casing. Both these logs indkate near-surface contamination
existed at or near the wells. A spectral gamma log was run in well 299-W23-7 in 1996 by MACTEC but
did not reveal any major anomaly other than low-level cesium-137 (<1 pCi/g). However, the additional
steel casing and grout between the two casings make the latter resuks inconclusive.

The lower sections of the gamma logs, from 10 ft below ground surface to 180 fi (water table eleva-
tion in 1970), are consistent with natural activily levels. The variations shown also suggest variations in
response to natural stratigraphic fkdures (sand and gravel sequences, or fine sediments). These and other
deep logs on old groundwater wells could be usefhl in providing better defition of the deeper strati-
graphy in the S and SX tank f-s. Very limited stratigraphic ~ormation exists below the 75-ft and
130-ft depths available from the vadose monitoring boreholes, all of which are located in close proximity
to the single-shell tanks. The deep wells provide both better spatial coverage as well as depth information
for stratigraphic correlation purposes.
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Hydrography of the RCRA network wells are shown in Figures B.4 and B.5 for SX and S tank farms,
respectively. In general they all show the same downward trend in response to the declining water table
resulting from closure of U pond in 1985 and termination of discharges of wastewater to various upgrad-
ient cribs and ditches in 1995. The SX wells exhibit a uniform downward trend but also indicate the
gradient (from northwest to southeast) is declining along with the decrease in water table elevation.

The hydrography for the S tank farm area exhibit the same downward trend as for SX tank f=.
However, there is a small anomaly (increase over the baseline trend) in well 299-W22-45 that occurred as
a transient event that peaked in June 1998. This small increase appears to be defined by more than one
data point and is judged to be real. The impact of this one localized anomaly is evident in the June 1998
water table map (Figure B.7). The cause of this anomaly is unknown. No intentional input of water has
occurre@ however, local@d losses from a waterline cannot be ruled out. Because it was transient in
nature, whatever the cause it was either fixed or the cause dissipated. One additional feature is evident in
the S tank farm wells. In addition to the apparent decline in gradient from the west to east across S tank
farm, the dfierence in water table elevation between upgradient well 299-W23-13 and downgradient well
299-W22-44 has increased since 1995, suggesting a shift in predicted groundwater flow to a more easterly
direction is developing. If this trend is sustainet well 299-W22-44 is in an increasingly favorable posi-
tion to detect contamination from the northern row or two of S -“. One possible explanation for this
more recent change in water table elevations is the termination of discharge to the U-14 ditch that
occurred near the northwest corner of S tank farm.

The hydrography (Figure B.6) for the older wells are more sporadic than for the RCRA wells but
suggest some interesting anomalies. For example, the water table elevation for well 299-W23-7 appears
to begin to have higher elevations than expected around 1995 and then slowly declixiesand comes back
into trend by 1998. This time period is not correlated directly with a natural precipitation event (nearest
are 1993 and 1996 and 1997). However, there was afire hydrant leak near this well that was discovered
in early 1997 that was subsequently repaired. Also, the occurrence of a low specflc conductance in this
well for 1997 that persisted after that time is additional circumstantial evidence for a local source of
water.

The monthly measurements of water level in the older wells, made between 1990 and 1995 (Fig-
ure B.2), indicate at least onetime interval that might correlate with the 1993 episode of rapid snow melt.
For example wells 299-W23-1, -2, and-7 indicate a flattening or resistance to the downward trend line
around or shortly after January 1993, which was the largest rapid snow melton record since 1980. The
other wells shown in Figure B.2 do not appear to exhibit a pronounced flattening in water table elevation
during this period. All three of these older wells are located along the east side of the S and SX tank
flirms where a low spot exists and the adjacent ground surface outside of the fence slopes upward to the
east. Thus, conditions are conducive to accumulation of surface runoff along the east side of the two tank
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fas. The monthlymeasurementswere not continuedafler 1995 so it is not possible to determine ifthe
apparent departure from the downward trend in water level was rep&ated during the 1996 and 1997 rapid
snow melt events.

The possible correlations discussed above are subtle and:would require more rigorous analysis to
‘determine the robustness of the apparent correspondence between snowmelt events and water level.
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We agree there is widespread stiace contamination in and around the tank fhrms. The spills and
bumps that occurred are well known. The significance of these broadly distributed surface contamination
sites is not so clear. For example, RCIL4 monitoring well 299-W22-39 was drilled in the midst of a
major spill from a diversion box that occurred in the past. Yet the gamma log for this well (Append~ A
ofPNNL118 10) does not indicate activity levels above natural background. Even the higher stiace
concentrations of cesium-137 tithe SX farm reported in DOE (1996) are generally in the 1 to 100 pCi/g
range. The highest concentrations are 1,000 to 10,000 pCi/g (Figure 17, DOE 1996) located in the
vicinity of the tanks in the south central to southwest area of SX tank f-. Interestingly, this general
location is also where the major contributors to the highest subsurface contamination from tank leaks
occurred (e.g., near SX-108, 109 and SX-1 14, SX-115). These are the same areas considered as the most
likely source(s) of groundwater contamination from SX tank f-as discussedinPNNL-11810 (see
Figures 4.1 and 4.2) and which were identified as areas of both surface contamination as wells as the
largest subsurface leak sites. Thus surface contamination was not ignored. An overlay of the highest
surface contamination zones from the MACTEC SX tauk farm report (DOE 1996) would not be much
different than the zones indicated in Figure 4.2ofPNNL-11810. However, it is also likely that the largest
leaks and most intense sources have the highest probability of contributing mobile contaminants to
groundwater. Therefore, from the principle of materiality, the large tank leak source areas are considered
to be the most likely contributors to groundwater contam~ation. This does not rule out other locations as
possible contributors to groundwater contamination under the right conditions.

There is disagreement over the significance of “broadly distributed low concentrations of cesium-
137” (0.1 to 1 pCi/g). One possibility is that it is an artifact of the logging and/or due to casing drag
down. The Expert Panel and others have considered this subject. No conclusion has been reached
concerning the validity or significance of the very low cesium-137 reported in the MACTEC S and SX
tank farm reports (DOE 1996, DOE 1998). Shape factor analysis has been applied to address this issue
more recently but the jury is still out. Analysis of results from borehole 41-08-39 using both core sample
results and shape factor analysis suggest the low concentrations of cesium-137 in the deeper (>135 ft.)
sections are due to drag down. MACTEC data was presented during RCRA Facility Investigation data
quality objective meeting, March 2,1999. The overall issue of the depth distribution of broadly
distributed, low-level cesium-137 is one issue that hopefilly will be further addressed by planned new
drilling in the SX tank f-.
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Figure B.1. MEMO Results for Waste Management Area S-X(1991)
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Figire B.1 MEMO Results for Waste Management Area S-SX (1991).

The results shown are for the original placement of the RCRA compliant network. Until very
recently, the flow direction has been about the same as indicated for the 1991 simulation (Figure B. I).
The well locations in the lower figure are very close to the existing network of seven RCRA compliant
monitoring wells. The figure also illustrates the area in the S tank farm with deficient spatial coverage
based only on the RCRA wells. Wells 299-W23-land 299-W23-7 provide coverage that reduces the size
or area of the wedge (area of non-coverage) indicated.

The groundwater flow direction at the northern end of S tank farm is becoming more easterly.
This may in part be due to the termination of wastewater discharges during 1995 to the U-14 ditch near
the northwest comer of Waste Management Area S-SX. This will improve the likelihood of well
299-W22-44 to intercept possible leakage from the northern row of S farm single-shell tanks. Inclusion
of a new well approximately mid-way between well 299-W22-44 and 299-W22-45 will eliminate a major
portion of the area not currently covered (black wedge at the northern end of the waste management area)
by existing wells. The new well noted above (see Figure 5.3, PNNL-121 14) is especially important
because the old well (299-W23-1) will be dry in 1 to 2 years.

.
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Gross Gamma Log for Well 299-W23-7
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Data Table 1. This table provides data in reference to comments 56,66,70, and 77.

GeoDAT Report - 2/27/99

Constituent Name Result Error Units

-----------------------------”----------- ----------------- ------.--- -------.

Collect Sample Fil-

Well Date Number texed

-------------- -.------ --------- -----

299-W22-1O 4/23/96 BOHEJI

4/16/97 BOI(5V2

N

N

N

Technetium-99

Tritium

Technetium- 99

Tritium

Technetium- 99 .

28.22

362.79

31.20

737.00

91.80

4.82 pCi/L

222.40 pCi/L

6.90 pCi/L

253.00 pCi/L

4/21/98 BONCV8 23.60 pCi/L

250.00 pCi/LTrit ium

----------------------------------------------------

N Trit ium

N Technetium-99

N Technetium-99

Tritium

------------------------------------- ..--------------

1100.00

299-W22-21 5/30/96 BOHTB6

7/24/96 BOHBG7

6/16/97 BOL2L4

848.40 pCi/L9185.10

495.80 55.46 pCi/L

77.00 pCi/L

1100.00 pCi/L

680.00

12500.00

N

N

N

N

N

N

N

N

N

N

----------

2/08/96 BOH9V9 Technetium-99

Tritium

Technetium-99

Trit ium

Technetium-99

Tritium

Technetium-99

T.ritium

Technetium- 99

Trit ium

Technetium-99

Trit ium

Technetium- 99

Tritium

Technetium- 99

Tritium

Technetium-99

Trit ium

Technetium-99

Tritium

---------------- ---------------------------

9.71 pCi/L

388.30 pCih.

299-W22-39 73.81 F

3053.00

8/12/96 BOJ6F9

11/12/96 BOJNL5

619.23

4904.80

68.99 pCi/L

551.30 pCi/L

344.00

5530.00

40.70 pCi/L

600.00 pCi/L

2/04/97 BOKIJ5

5/13/97 BOKC84

8/07/97 BOLD52

306.00

5850.00

36.40 pCi/L

612.00 pCi/L

183.00

7980.00

23.10 pCi/L

772.00 pCi/L

105.00

8350.00

“25.30 pCi/L

799.00 pCi/L

11/11197 BOM9P4

2/11/98 BOMYP7

5/13/98 BONMFO

93.50

10700.00

24.60 pCi/L

962.00 pCi/L

85.20

12500.00

24.20 pCi/L

1100.00 pCi/L

24.20 pCi/L

1230.00 pCi/L

97.60

14500.00

8/11/98 BOPHT2 73.60

17000.00

22.80 pCi/L

1420.00 pCi/L

299-W22-45 2/13/96 BOH9Z7 N Technetium-99

Trit ium

15.20

902.94

3.61 pCi/L

268.00 pCi/L
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Data Table 1. (contd)

GeoDAT Report - 2/27/99

Collect Sample Fil-

Well Date Number tered Constituent Name Result

-------------- -------- --------- --------------------------------------------- -----------------

Error

,--------

Units

------ ..-

299-W22-45 8/14/96 B&36G7 N Technetium- 99

Trit ium

2.90

780.67

47.90

855.00

80.10

1240.00

140.00

1490.00

211.00

2010.00

256.00

3800.00

311.00

8150.00

427.00

12100.00

679.00

17400.00

---------

288.07

6412.80

342.73

14438.00

2840.00

51300.00

3350.00

55100.00

5020.00

4280.00

65200.00

64400.00

4010.00

64700.00

3580.00

2.45

261.40

pCi/L

pCi/L

11/12/96 BOJML9 N Technetium-99

Trit ium

8.99

274.00

pCi/L

pCi/L

2/04/97 BOK1J9 N 12.10

287.00

pCi/L

pCi/L

Technetium-99

Trit ium

5/20/97 BOKC88 N Technetium-99

Tritium

18.50

301.00

pCi/L

pCi/L

pCi/L

pCi/L

8/06/97 BOLD58 N Technetium- 99

Trit ium

35.70

352.00

pCi/L

pCi/L

N Technetium-99

Trit ium

41.00

462.00

11/11/97 BOM9P8

2/09/98 BOMYR1 N Technetium-99

Trit ium

47.00

771.00

pCi/L

pCi/L

5/12/98 BONNCO

8/12/98 BOPHT8

N Technetium- 99

Tritium

59.10

1070.00

pCi/L

pCi/L

86.20

1440.00

PCi/L

pCi/L

Technetium- 99

Trit ium

------ -

2/08/96 BOSB07 N

------------------------------

Technetium- 99

Trit ium

32.95

631.20

pCi/L

pCi/L

299-W22-46

8/12/96 BOJ6EI N Technetium- 99

Trit ium

38.89

1239.00

pCi/L

pCi/L

pCi/L

pCi/L

N Technetium- 99

Tritium

312.00

3910.00

2/04/97 BOKIK1 Technetium-99

Trit ium

368.00

4190.00

pCi/L

pCi/L

N

5/08/97 BOK9J7

BOK9J9

N

N

Technetium-99

Technetium- 99

Trit ium

558.00

473.00

4940.00

pCi/L

pCi/L

pCi/L

Trit ium 4880.00 pCi/L5/23/97 BOL3X5 N

8/07/97 BOLD64 N Technetium-99

Trit ium

447.00

4900.00

pCi/L

pCi/L

11/11/97 BOM9R0 N Technetium-99 402.00 pCi/L
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Data Tablel. (contd)

GeoDAT Report - 2/27/99

Collect Sample Fil-

Well Date Number tered

-------------- -----.-- --------- -----

299-W22-46 11/11/97 BOM9R0 N

2/05/98 BOMYL3 N

5/13/98 BONMC2 N

8/11/98 BOPHVO N

Constituent Name Result Error Units

---------------------------------------- ----------------- ---------- --------

I!ritiutn

Technetium-99

Trit ium

Technetium-99

Tritium

Technetium-99

60700.00

4110.00

58700.00

4330.00

57100.00

4330.00

52300.00

180.96

-37.32

1490.00

2490.00

1150.00

2600.00

2890.00 G

1010.00

513.00 PG

502.00

1170.00

624.00

4600.00 pCi/L

460.00 pCi/L

4450.00 pCi/L

499.00 pCi/L

4330.00 pCi/L

492.00 pCi/L

3980.00 pCi/LTrit ium

----------------------------------------------------

3/11/96 BOHN40 N Technetium-99

Trit ium

Technetium-99

Trit ium

Technetium-99

Tri tium

Technetium-99

Trit ium

Technetium-99

Trit ium
Technetium-99

Technetium-99

299-W23-1 21.16 pCi/L

200.80 pCi/L

8/28/97 BOLN1l

BOLN13

N

N

174.00 pCi/L

403.00 pCi/L

137.00 pCi/L

410.00 pCi/L

1/21/98 BOMX90

BOMX93

BOMXN5

N

N

N

325.00 pCi/L

281.00 pCi/L

67.70 pCi/L

5/27/98 BONM26

BONMY6

N

N

232.00 pCi/L

138.00 pCi/L

9/16/98 BOPR41 79.70 pCi/L

217.00 pCi/L

N

Trit ium

----------------- ~----------------------------------

202.00 u

2/07/96 BOHB17 N

N

N

N

N

N

N

299-W23-13 Technetium-99

Trit ium

Technetium-99

Trit ium

Technetium-99

Trit ium

Technetium- 99
Tritium

Technetiurn-99
Tritium

Technetium- 99

Trit ium

Technetium-99

Trit ium

B.51

1.74 u

148.86 U

2.38 pCi/L

206.30 pCi/L

8/08/96 BOJ6H5

11/07/96 BOJMM3

.15

164.69

2.21 pCi/L

225.50 pCi/L

.84 U

-81.10 U

4.56 pCi/L

214.00 pCi/L

2/06/97 BOK3.K3

5/07/97 BOKC92

8/07/97 BOLD67

11/11/97 BOM9J8

1.32 U

157.00 u

4.63 pCi/L

216.00 pCi/L

1.90 u

184.00 U

4.52 pCi/L

219.00 pCi/L

.27 U

222.00 u

16.00 pCi/L

219.00 pCi/L

16.50 pCi/L

205.00 pCi/L

.80 U

138.00 U

——



Data Tablel. (contd)

GeoDAT Report - 2/27/99

Collect Sample Fil-

Well Date Number tered Constituent Name Result Error

-------------- -------- --------- --------------------------------------------- ----------------- ----------

299-W23-13 2/05/98 BOMYL5 N Technetium-99

Tritium

5/11/98 BONMC4 N Technetium- 99

Trit ium

8/06/98 BOPHV2 N Technetium- 99

Trit ium

----------------------------

299-W23-14

8/08/96 BOJ643

BOJ644

BOJ645

BOJ649

BOJ650

BOJ651

BOJ652

BOJ657

BOJ658

BOJ663

BOJ664

BOJ6H9

11/07/96 BOJ&U.i5

2/04/97 BOI(IK5

5/08/9+ BOKC94

8/07/97 BOLD70

11/11/97 BOM9D6

2/05/98 BOMYC2

5/11/98 BONMC6

8/06/98 BOPHV4

2/07/96 BOHB27 N

N

N

N

N

N

.N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

Technetium-99

Trit ium

Tritium

Trit ium

Tritium

Trit ium

Trit ium

Trit ium

Trit ium

Trit ium

Trit ium

Trit ium

Trit ium

Technetium-99 ,

Trit ium

Technetium-99

Tritium

Technetium-99

Trit ium

TechrIetium-99

Trit ium

Technetium-99

Tritium

Technetium- 99

Trit ium

Technetium- 99

Trit ium

Technetium- 99

Trit ium

Technetium-99

Trit ium

10.60 U

94.30 u

5.27 U

29.20 U

.95 u
10.30 u

27.08

134810.00

230000.00

230000.00

220000.00

243000.00

241000.00

243000.00

244000.00

256230.00

256460.00

253670.00

254150.00

15.67

230000.00

51.20

276000.00

31.40

213000.00

179.00

177000.00

97.30

202000.00

24.70

263000.00

27.90

331000.00

24.20

376000.00

21.30

382000.00

17.70

201.00

17.00

198.00

15.40

207.00

4.75

9976.00

12400.00

12300.00

12500.00

12500.00

18840.00

18860.00

18660.00

18690.00

3.56

9.26

20300.00

7.14

15700.00

22.60

13000.00

24.50

14900.00

18.40

19300.00

19.10

24300.00

18.50

27500.00

17.00

28000.00

Units

--------

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCilL

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

B.52



Data Table 1. (contd)

GeoDAT Report - 2/27/99

Collect Sample Fil-

Well Date Number tered

------..------ -------- --.------ .----

Constituent Name Result Error Units

---------------------------------------- ----------------- ---------- --------

----------------------------------------------------

299-W23-15 N

N

N

N

N

N

N

N

N

N

N

2/08/96 BOHB37

8/12/96 BOJ6J3

11/11/96 BOJMW7

2/04/97 BOK1K7

5/08/97 BOKC96

8/07/97 BOLD73

11/11/97 BOM9D8

BOM9F0

2/05/98 BOMYM3

5/11/98 BONMC8

8/06/98 BO&V6

Technetium- 99

Trit ium

Technetium-99

Tritium

Technetium-99

Tritium

Technetium-99

Tritium

Technetium-99

Tritium

Technetium-99

Trit ium

Technetium- 99

Tritium

Technetium-9 9

Tritium

Technetium-99

Tritium

Technetium- 99

Tritium

Technetium-99

86.74

22151.00

11.10 pCi/L

1777.00 pCi/L

50.02

26848.00

7.16 pCi/L

2142.00 pCi/L

33.00

27200..00

,

37.20

26600.00

7.40 pCi/L

2150.00 pCi/L

7.71 pCi/L

2120.00 pCi/L

20.00

28000.00

5.98 pCi/L

2230.00 pCi/L

20.30

26700.00

17.50 pCi/L

2130.00 pCi/L

19-60

24700.00

19.80

24200.00

18.00 pCi/L

1980.00 pCi/L

18.00 pCi/L

1940.00 pCi/L

37.60

22200.00

19.90 pCi/L

1800.00 pCi/L

i8.20 pCi/L

1670.00 pCi/L

21.00

20500.00

42.40

17800.00

18.70 pCi/L

1480.00 pCi/LTritium

----------------------------------------------------

N Technetium-99

Trit ium

N Technetium-99

Trit’ium

N Technetium-99

Trit ium

N Technetium-99

Trit ium

----------------------------------------------------

N Technetium-99

Tritium

3/11/96 BOHKYO

8/27/97 BOLN16

5/27/98 BONT36

9/16/98 BOPR43

299-W23-2 288.00

1287.30

32.91 pCi/L

295.30 pCi/L

112.00

4s40.00

25.50 pCi/L

521.00 pCi/L

75.60

9400.00

21.80 pCi/L

870.00 pCi/L

62.90

12700.00

21.20 pCi/L

1110.00 pCi/L

299-W23-7 3/11/96 BOHKY1 60.60 pCi/L

607.80 pCi/L

542.32 Y

5687.80

B.53



Data Table 1. (contd)

GeoDAT Report - 2/27/99

Collect Sample Fil-

Well Date Number tered Constituent Name Result Error Units

-------------- -------- --------- -----

299-W23-7 6/19/96 BOHX28 N

299-W23-9

6/25/96 BOHX45 N

8/27/97 BOLN18 Ii

6/29/98 BONT40 N

9/16/98 BOPR47 N

9/23/98 BOPR49

---------------------------------------- ----------------- ---------- --------

Technetium-99

Trit ium

Technetium- 99

Trit ium

Technetium-99

Trit ium

Technetium-99

Trit ium

Technetium-99

Tritium

----------------------------------------------------

S/22/96 BOHSK2 N Technetium- 99

BOHTB9 N Trit ium

8/12/97 BOLN20 N Technetium-99

6/15/98 BONWB4 N Technetium- 99

Trit ium

N Technetium-99

Trit ium

----------------------------------------------------

571.16

2238.10

214.63

2812.10

54.40

448.00

133.00

859.00

674.00

426.00

63.67

372.60

24.86

381.20

20.10

230.00

27.70

255.00

85.10

250.00

pCi/L

pCi/L

pCi/L

pCi/L -

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

55.19 7.64 PCi/L

119440.00 8866.00 pCi/L

115.00 26.80 pCi/L

111.00 25.70 pCi/L

313000.00 22900.00 pCi/L

158.00 32.20 pCi/L

302000.00 22200.00 pCi/L

B.54



Data Table 1. (contd)

GeoDAT Report - 2/26/99

Collect

Well Date

-------------- --------

299-W23-1 6/27/86

Sample

Number

.--------

HOOOBJQ7

Fil-

tered

-----

N

N

N

N

N

N

N

N

N

N

N

N

N

N

Constituent Name Result Error Units

---------------------------------------- ----------------- ---------- --------

Trit ium

Trit ium

Tritium

Trit ium

Trit ium

Tritium

Tritium

Trit ium

Trit ium

Trit ium

Trit ium

Trit ium

Trit ium

Trit ium

li90. oo

1040.00

387.00

225.00 u

580.00

231.00 U

435.00 u

96.80

-37.32

2490.00.

2600.00-

1010.00

502.00

202.00 u

346.00

338.00

288.00

302.00

pCi/L

7/25/86 HOOOBJQ8

1/28/87 HOOOBJRO pCi/L

6/09/87 HOO0BJR2 pCi/L

9/22/87 HOOOBJR7 pCi/L323.00

381.00

469.00

287.50

200.00

3/01/88 HOOOBJSO pCi/L

9/28/88 HOOOBJS4

12/03/91 BOONF1 pCi/L

3/11/96 BOIDT40 pCi/L

8/28/97 BOLN1l

BOLN13

pCi/L

pCi/L

403.00

410.00

281.001/21/98

5/27/98

9/16/98

BOMX93 pCi/L

BONN26 232.00

217.00

pCi/L

BOPR41 pCi/L

----------------------------------------------------

N

N

N

N

N

N

N

N

N

N

N

N

Trit ium

Tritium

Trit ium

Trit ium

Trit ium

Trit ium

Trit ium

Trit ium

Trit ium

Tritium

Trit ium

Tritium

299-W23-13 10/03/91 BOOLV3 16.70

24.90

100.00

-56.40

84.10 u

116.00 U

143.00 u

-91.30 u

-94.90 u

147.00 u

84.50 U

148.86 U

216.80

233.80

292.70

216.40

241.10

226.40

237.00

208.50

329.90

230.40

192.00

206.30

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

1/27/92

4/23/92

7/10/92

11/23/92

B01QX2

B067X5

B071T9

B07N38

B087Q0

B08MK4

BOBJZ5

BOCYX9

BODQL5

BOG9X9

BOHB17

3/04/93

6/24/93

3/18/94

9/20/94

2/14/95

8/04/95

2/07/96

B.55



Data Table 1. (contd)

GeoDAT Report - 2/26/99

Collect Sample Fil-

Well Date Number tered

----.--------- ---.---- --------- -----

Constituent Name

----------------------------------------

Tritium

Tritium

Tritium

Tritium

Tritium

Tritium

Tritium

Tritium

Tritium

Result Error Units

---------------- ---------- --..----

299-W23-13 8/08/96

11/07/96

2/06/97

5/07/97

8/07/97

11/11/97

2/05/98

S/11/98

8/06/98

BOJ6H5

BOJMM3

BOK1K3

BOKC92

BOLD67

BOM9J8

BOMYL5

BONMC4

BOPFii2

N

N

N

N

N

N

N

N

N

---------

164.69

-81.10 U

157.00 u

184.00 U

222.00 u

138.00 U

94.30 u

29.20 U

10.30 u

225.50

214.00

216.00

219.00

219.00

205.00

201.00

198.00

207.00

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

------------------------------------------

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

299-W23-14 10/09/91

1/27/92

4/23/92

7/10/92

BOOLV7 Tritium

Tritium

Tritium

Tritium

Tritium

Tritium

Tritium

Tritium

Tritium

Tritium

Tritium

Tritium

Tritium

Tritium

Tritium

Tritium

Tritium

Tritium

Tritium

224000.00 16430.00

15280.00

pCi/L

pCi/L

pCi/L

PCi/L

pCi/L

pCi/L

B01QX7 208000.00

B067Y0 206000.00 15220.00

14600.00

14340.00

B071V4

B071V5

198000.00

195000.00

11/23/92

3/04/93

6/24/93

3/18/94

9/20/94

2/14/95

8/09/95

2/07/96

8/08/96

B07M18 155000.00 11440.00

10750.00

238.00

8102.00

9150.00

B087Q5 146000.00

B08NC4 168.00 u pCi/L

BOBKOO pCi/L109000.00

BOCYY3 123000.00 pCi/L

BODQMO 127000.00 9456.00

10100.00

pCi/L

BOG9Z2 137000.00 pCi/L

BOHB27 134810.00 9976.00 pCi/L

BOJ643

BOJ644

BOJ645

BOJ649

BOJ650

BOJ651

230000.00

230000.00

220000.00

243000.00

241000.00

243000.00

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

12400.00

12300.00

12500.00



Data Table 1. (contd)

GeoDAT Report - 2/26/99

Collect Sample Fil-

Well Date Number tered Constituent Name Result Error Units

-------------- -------- --------- --.-- ------------------------------------- --- ----------------- ---------- --------

299-W23-14 8/08/96 BOJ652

BOJ657

BOJ658

BOJ663

BOL7664

BOJ6H9

N

N

N

N

N

N

N

N

N

N

N

N

N

N

Tritium

Tritium

Tritium

Tritium

Tritium

Tritium

244000.00

256230.00

256460.00

253670.00

254150.00

230000.00

12500.00 pCi/L ~

18840.00 pCi/L

18860.00 pCi/L

18660.00 pCi/L

18690.00 pCi/L

pCi/L

11/07/96

2/04/97

5/08/97

8/07/97

11/11/97

2/05/98

5/11/98

8/06/98

BOJMM5 Tritium 276000.00 20300.00 pCi/L

BOK1K5 Tritium 213000.00 15700.00 pCi/L

13000.00 pCi/LBOKC94 Tritium 177000.00

BOLD70 Tritium 202000.00 14900.00 pCi/L

BOM9D6 Tritium 263000.00 19300.00 pCi/L

BOMYC2 Tritium 331000.00 24300.00 pCi/L

BONMC6 Tritium 376000.00 27500.00 pCi/L

BOPHV4 Tritium 382000.00 28000.00 pCi/L

----------------------------------------------------

N

N

N

N

N

N

N

N

N

N

N

N

N

N

Tritium

Tritium

344000.00

322000.00

247000.00

238000.00

165000.00

167000.00

89400.00

35100.00

44200.00

299-W23-15 4/23/92

7/10/92

11/23/92

3/04/93

6/25/93

B067N4 25240.00 pCi/L

B071W0 23580.00 pCi/L

18150.00 pCi/LB07M23 Tritium

Tritium

Tritium

Tritium

Tritium

Tritium

Tritium

Tritium

B087S0 17510.00 pCi/L

12180.00 pCi/L

12340.00 pCi/L

B08NC9

B08ND0

3/18/94

9/20/94

2/14/95

8/09/95

2/08/96

8/12/96

11/11/96

2/04/97

BOBK05 6657.00 pCi/L

2792.00 pCi/LBOCYY7

BODQM5 3439.00 pCi/L

27700.00

22151.00

26848.00

27200.00

26600.00

2190.00 pCi/L

1777.00 pCi/LBOHB37

BOJ6J3

Bom7

BOK1K7

Tritium

Tritium

Tritium

2142.00 pCi/L

2150.00 pCi/L

Tritium 2120.00 pCi/L

B.57

.—



... —.-— —

Collect

Well Date

-------------- --------

299-W23-15 5/08/97

8/07/97

11/11/97

2/05/98

5/11/98

8/06/98

Sample Fil-

Number- tered

--------- -----

BOKC96 N

BOLD73 N

BOM9D8 N

BOM9F0 N

BOMYM3 N

BOIW4C8 N

BOPHV6 N

----------

Data Tablel. (contd)

GeoDAT Report - 2/26/99

Constituent Name Result Error Units

---------------------------------------- ----------------- ---------- --------

Trit ium

Tritium

Trit ium

Trit ium

Trit ium

Tritium

Trit ium

------------------------------------------

28000.00 2230.00 pCi/L

26700.00 2130.00 pCi/L

24700.00 1980.00 pCi/L

24200.00 1940.00 pCi/L

22200.00 1800.00 pCi/L

20500.00 1670.00 pCi/L

17800.00 1480.00 pCi/L

B.58



Data Table2. Twistable provides datainreference tocoment 93.

“GeoDAT Report - 3/08/99

Collect Sample

Well Date Number

.------ ------- --.----- --------.

299-W22-39 11/14/91 BOOLT9

Fil-

tered

-----

N

Y

N

Y

N

Y

N

Y

N

Y

N

Y

N

Y

N

Y

N

N

N

Y

N

N

Constituent Name Result Error Units

---------------------------------------- -------- --------- ---------- --------

Chromium 60.00

18000.00 H

413.00

20.00 u

35.80

10100.00

46.73

Uqnl

ug/L

pCifL

ug/L

Nikrate

Technetium- 99

ChromiumBOOLT9F

1/27/92 EOIQW7 chromium

Nitrate

Technetium-99

Chromium

83.00 R

17000.00

359.00

20.00 UR

49.60

9570.00

40.57

udL

ug/L

pCi/L

ug/LBOIQX1

4/23/92 B067W0 Chromium

Nitrate

Technetium-99

Chromium

32.00

18000.00

453.00

20.00 u

19.10

10100.00

50.79

ug/L

ug/L

pCi/L

ug/LB067W4

7/10/92 B071S4 Chromium

Nitrate

Technetium- 99

Chromium

380.00 G

19000.00

554.00

20.00 UG

227.00

10700.00

61.96

w/L

ug/L

pCi/L

ug/LB071S8

11/24/92 B07LZ8 Chromium

Nitrate

Technetium-99

Chromium

ug/L

uglL

pCi/L

ug/L

100.00

16000.00

677.00

20.00 u

59.70

9000.00

75.33

B07M02

3/04/93 B08845 ug/L

ug/L

pCi/L

ug/L

Chromium

Nitrate

Technetium-99

Chromium

30.00

19000.00

627.00

20.00

17.90

10700.00

69.76

11.90B08849

6/24/93 B08N99 ug/L

ug/L

pCi/L

w#L

Chromium

Nitrate

Technetium-99

Chromium

160.00

20000.00

554.00

20.00 u

41.60

1730.00

61.78

B08NB3

3/18/94 BOB~5 Chromium

Nitrate

Technetium-99

Chromium

200.00

20000.00 D

754.00

19.00 L

96.00 ug/L

ug/L

pCi/L

ug/L

83.58

9.12BOBJX9

9/20/94 BOCYV9

BOCYWO

Technetium-99

Technetium-99

716.00

768.00

79.49

85.09

pCi/L

pCi/L

2/14/95 BODQJO Nitrate

Technetium-99 “
Chromium

18000.00 D

829.00

11.00 L

3780.00

91.91

4.62

w/L

pCi/L

ug/L

8/09/95 BOG9R1 Technetium-99 796.00 88.20 pCi/L

2/08/96 BOH9V9 Nitrate

Technetium-9 9

17000.00 D

73.81 F

ug/L

9.71 pCifL

B.59
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,,J .,., .. . . .
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Data Table 2. (contd)

GeoDAT Report - 3/08/99

Well

-------------

299-w22-39

299-W22-44

Collect Sample Fil-

Date Number tered

-------- --------- -----

2/0$3/96 BOIi9W3

8/12/96 BIIJ6F9

11/12/96 BOJML5

BOJML6

2/04/97 BOICIJ’5

BOK1J6

5/13/97 BOKC84

BOKC85

8/07/97 BOLD52

BOLD53

11/11/97 BOM9E’3

BOM9P4

2/11/98 BOMYP6

BOMYP7

5/13/98 BONMD9

BONMFO

30NV36

8/11/98 BOPHT1

BOPRT2

12/15/98 BOT957

BOT958

9/09/92 B071S9

B071T3

12/01/92 B07M03

1307M07

3/09/93 308850

Y

N

N

Y

N

Y

N

Y

N

Y

Y

N

Y

N

Y

N

N

Y

N

Y

N

Constituent Name Result

---------------------------------------- ----------------

Chromium

Technetium- 99

Nitrogen in Nitrate

Technetium- 99

Chromium

Nitrogen in Nitrate

Technetium- 99

Chromium

Nitrogen in Nitrate

Technetium-99

Chromium

Nitrogen in Nitrate

Technetium- 99

Chromium

Chromium

Nitrogen in Nitrate

Technetium-99

Chromium

Nitrogen in Nitrate

Technetium-99

Chromium

Technetium- 99

Nitrate

Chromium

Nitrogen in Nitrate

Technetium- 99

Chromium

Nitrogen in Nitrate

-------------------------------------------

N

Y

N

Y

N

Chromium

Nierate

Technetium- 99

Chromium

Chromium

Nitrate

Technetium- 99

Chromium

Chromium

12.00

619.23

3.33 DQ

344.00

7.10 B

2.78 DH

306.00

7.40 B

2.60 D

183.00

5.10 B

2.80 D

105.00

4.40 B

3.50 u

2.80 DQ

93.50

2.70 U

3.17 DH

85.20

3.60 B

97.60

13.00 D

4.20 U

3.32 D

73.60

2.80 U

3.27

50.00

700.00

12.90

20.00 u

90.00

900.00

2.06 U

20.00 u

120.00

Error Units

.-------- --------

5.04 ug/L

68.99 pCi/L

w/L

40.70 pCi/L

ug/L

mg/L

36.40 pCi/L

ug/L

ML

23.10 pCi/L

uglL

mg/L

25.30 pCifL

ug/L

ug/L

mq/L

24.60 pCi/L

WL

mg/L

24.20 pCi/L

ug/L

24.20 pCi/L

mcj/L

ug/L

mg/L

22.80 pCi/L

ug/L

mg/L

29.90 ug/L

394.00 ug/L

3.43 pCi/L

ug/L

53.70 ug/L

507.00 ug/L

2.48 pCi/L

ug/L

71.60 ug/L

B.60



Data Table 2. (contd)

GeoDAT Report - 3/08/99

Collect Sample Fil-

Well Date Number tered

-------------- -------- --------- -----

299-W22-44 3/09/93 B08850 N

Constituent Name Result Error Units

---------------------- L----------------- ---------.------- ---------- .-------

Nitrate

Technetium-99

Chromium

1700.00

2.83

20.00 u

957.00 ug/L

2.28 pCi/L

ug/LB088S4 Y

6/24/93 B08NB4 N Chromium

Nitrate

Technetium-99

Chromium

110.00

800.00

4.44

20.00 u

28.60 ug/L

69.40 ug/L

2.38 pCi/L

ug/LB08NB8

9/29/93 B096S0

Y

N Chromium

Nitrate

Technetium-99

Chromium

72.00

900.00

1.44 u

5.42 U

21.60 ug/L

108.00 ug/L

2.40 pCi/L

ug/LB096S4

3/18/94 BOBJYO

Y

N Chromium

Nitrate

Technetium-99

Chromium

160.00

800.00

3.45

5.42 U

76.80 ug/L

ug/L

2.43 pCi/L

ug/LBOBJY4

10/04/94 BOCYW7

Y

N Technetium- 99 2.24 U 2.38 pCi/L

2/15/95 BODQL75

BODQJ9

8/09/95 BOG9S3

2/13/96 BOH9Y2

BOH9Y6

8/12/96 BOJ6G3

11/12/96 BOJML7

BOJML8

2/04/97 BOKIJ7

BOK1J8

5/13/97 BOKC86

BOKC87

Nitrate

Technetium- 99

Chromium

N

Y

N

N

Y

N

N

Y

N

Y

N

Y

500.00

2.24 U

4.50 u

105.00 ug/L

2.46 pCi/L

ug/L

Technetium-99 2.80 2.40 pCi/L

Nitrate.

Technetium- 99

Chromium

1500.00

2.57

3.70 u

ug/L

2.50 pCi/L

ug/L

Technetium-99 2.48 pCi/L2.59

Nitrogen in Nitrate

Technetium-99

Chromium

.98 DQ

5.60 J

4.40 u

mg/L
5.03 pCi/L

ug/L

Nitrogen in Nitrate

Technetium-99

Chromium

1.30 DH

2.95 U

2.70 U

w/L

4.56 pCi/L

ug/L

Nitrogen in Nitrate

Technetium- 99

Chromium

1.84 D

6.64 J

9.30 BF

m/L

4.80 pCi/L

ug/L

8/07/97 BOLD55

BOLD56

11/12/97 BOM9P5

BOM9P6

Nitrogen in Nitrate

Technetium-9 9

Chromium

N

Y

2.32 D

-.64 U

4.40 B

n@L

15.90 pCi/L

ug/L

Y

N

Chromium

Nitrogen in Nitrate

3.50 u

2.04 DQ

w/L

mg/L

B.61

——-—. —— .—.—. .—. —



Data Table 2. (conti)

GeoDAT Report - 3/08/99

Collect

Well Date

-------------. --------

299-W22-44 11/12/97

2/11/98

Sample Fil-

Numher tered

--------- -----

BOM9P6 N

Constituent Name Result Error Units

----------------------------------------- ----------------- ---------- --------

Technetium-99

Chromium

Nitrogen in Nitrate

Technetium- 99

Chromium

Nitrogen in Nitrate

Technetium-99

Chromium

Nitrogen in Nitrate

Technetium-99

Chromium

Nitrogen in Nitrate

Technetium-99

Chromium

Nitrogen in Nitrate

------------------------------------------

2.16 U

4.20 U

2.58 D

6.59 U

4.90 B

3.48 D

4.59 u

103.00 F

3.86 D

1.97 u

4.30 B

4.01 D

6.63 U

3.00 B

4.60 D

30.00

4100.00

14.40

20.00 u

20.00 u

6200.00

-.19 u

20.00 u

24.00

9500.00

5.13

20.00 u

20.00

9400.00

3.18

23.00

9000.00

3.26

5.42 U

5.42 U

17.00 L

11000.00 D

4.95

11.00 u

5.13

16.60 pCi/L

BOMYP8 Y

BOMYP9 N

ug/L

mg/L

17.40 pCi/L

6/23/98 BONMB7 Y

BONMB8 N

w/L

IWL

16.60 pCi/L

8/06/98 BOPRT3 Y

BO?HT4 N

ug/L

mg/L

15.40 pCi/L

ug/L

rob/L

15.80 pCi/L

BOPHT5 Y

EIOPHT6 N

12/16/98 BOT970 Y

BOT971 N

ug/L

m/L

----------

299-W22-45 11/24/92 B07M08 N Chromium

Nitrate

Technetium- 99

Chromium

Chromium

Nitrate

Technetium- 99

Chromium

Chromium

Nitrate

Technetium- 99

Chromium

Chromium”

Nitrate

Technetium- 99

Chromium

Nitrate

Technetium-99

Chromium

Chromium

Chromium

Nitrate

Technetium-99

Chromium

Technetium-99

17.90 ug/L

2310.00 ug/L

3.54 pCi/L

ug/LB07M12

4/05/93 B08855

Y

N ug/L

538.00 ug/L

2.45 pCi/L

ug/LB08859

6/24/93 B08N04

Y

N 6.24 ug/L

824.00 ug/L

2.44 pCi/L

ug/LB08N08

9/29/93 B096S5

Y

N 6.00 ug/L

1130.00 ,ug/L

2.54 pCi/L

6.90 ug/L

1080.00 ug/L

2.55 pCi/L

ug/L

ug/L

NB096S6

B096T3

B096T4

3/22/94 BOBJY5

Y

Y

N 8.16 ug/L

ug/L

2.56 pCi/L

ug/LBOBJY9

9/20/94 BOCYX1

Y

N 2.52 pCi/L

B.62



Da~ Table 2. (contd)

GeoDAT Report - 3/08/99

Collect Sample Fil-

Well Date Number tered Constituent Name Result Error Units

-------------- ------.- --------- ----- ---------------------------------------- ----------------- ---------- --------

299-W22-45 2/15/95 N

Y

N

N

Y

N

N

Y

N

Y

N

Y

N

Y

Y

N

Y

N

Y

N

N

Y

N

Y

N

--------- .

Nitrate

Technetium-99

Chromium

Technetium- 99

Nitrate

Technetium-99

Chromium

Technetium-99

Nitrogen in Nitrate

Technetium-99

Chromium

Nitrogen in Nitrate

Technetium-99

Chromium

Nitrogen in Nitrate

Technetium-99

Chromium

Nitrogen in Nitrate

Technetium-99

Chromium

Chromium

Nitrogen in Nitrate

Technetium-99

Chromium

Nitrogen in Nitrate

Technetium-99

Chromium

Technetium-99

Nitrate

Chromium

Nitrogen in Nitrate

Technetium-99

Chromium

Nitrogen in Nitrate

13000.00 D

5.48

4.50 u

2730.00 ug/L

2.73 pCi/L

ug/LBODQK4

8/09/95

2/13/96

BOG9V0

BOH9Z7

BOHBO1

BOJ6G7

BOJML9

8.76 2.91 pCi/L

17000.00 D

15.20

3.70 u

ug/L

3.61 pCi/L

ug/L

8/14/96

11/12/96

2.90 2.45 pCi/L

5.05 DQ

47.90

5.10 3

mg/L

8.99 pCi/L

ug/LBOJMMO

BOK1J9

BOKIKO

BOKC88

2/04/97 5.79 DH

80.10

2.70 U

mg/L

12.10 pCi/L

ug/L

5/20/97 6.28 D

140.00

11.50

mg/L

18.50 pCi/L

ug/LBOKC89

BOLD58

BOLD59

BOM9P7

BOM9P8

8/06/97 7.15 D

211.00

4.40 B

w/L

35.70 pCi/L

ug/L

6.00 B

7.69 DQ

256.00

ug/L

mg/L

41.00 pCi/L

2/09/98 BOMYRO

BOMYR1

8.10 B

7.70 D

311.00

ug/L

mg/L

47.00 pCi/L

5/12/98 BONMB9

BONMCO

BONV23

8.80 B

427.00

33.00 D

ug/L

59.10 pCi/L

mg/L

8/12/98 BOPHT7

BOPHT8

10.80

7.87 D

679.00

ug/L

mg/L

86.20 pCi/L

12/15/98 BOT973

BOT974

16.10

8.68 D

ug/L

mg/L

-------------------------------------------

299-W22-46 4/23/92 B067X0 N Chromium 41.00

22000.00

24.50 ug/L

12400.00 ug/LNitrate

..——— ,.,,... ,,, . ,., ,?. ,,, ..! . . . . . . . . . . , ..,,....! ., . ..-.

B.63
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Data Table 2. (contd)

GeoDAT Report - 3/08/99

Collect Sample Fil-

Well Date Number tered Constituent Name.
----.--------- -------- --------- --------------------------------------- .

299-W22-46 4/23/92 B067X0 N

B067X4 Y

7/10/92 B071T4 N

B071T8 Y

11/23/92 B07M13 N

B07M17 Y

3/05/93 B08860 N

B08864

6/24/93 B08NB9

B08NC3

3/22/94 BOBJZO

BOBJZ4

9/20/94 BOCYX5

2/14/95 BODQK5

BODQK6

BODQL3

BO12C?L4

4/18/95 BOF867

8/09/95 BOG9W6

2/08/96 BOHB07

BOHB1l

8/~2/96 B&-J6~~

11/11/96 BOJMM1

BOJMM2

Y

N

Y

N

Y

N

N

N

Y

Y

N

N

N

Y

N

N

Y

Technetium-99

Chromium

Chromium

Nitrate

Technetium- 99

Chromium

Chromium

Nitrate

Technetium- 99

Chromium

chromium

Nitrate

Technetium- 99

Chromium

Chromium

Nitrate

Technetium-99

Chromium

Chromium

Nitrate

Technetium-99

Chromium

,Technetium-99

Nitrate

Technetium- 99

Nitrate

Technetium- 99

Chromium

Chromium

Technetium-99

Technetium-99

Nitrate

Technetium- 99

Chromium

Technetium- 99

Nitrogen in Nitrate

Technetium- 99

Chromium

Result

-------------------

884.00

20.00 u

72.00 G

22000.00

878.00

20.00 UG

70.00

19000.00

865.00

20.00 u

120.00

21000.00

611.00

20.00 u

130.00

20000.00

629.00

24.00

120.00

19000.00 D

646.00

11.00 u

623.00

15000.00 D

559.00

15000.00 D

518.00

11.00 L

12.00 L

437.00

393.00

11000.00 D

288.07

8.10 L

342.73

8.03 D

2840.00

30.80

Error Units

--------- --------

97.78 pCi/L

ug/L

43.00 ug/L

12400.00 ug/L

97.24 pCi/L

ug/L

41.80 ug/L

10700.00 ug/L

95.79 pCi/L

ug/L

71.60 Ug/L

11800.00 ug/L

68.03 pCi/L

ug/L

33.80 ug/L

1730.00 ug/L

69.92 pCi/L

6.24 ug/L

57.60 ug/L

ug/L

71.87 pCi/L

ug/L

69.45 pCi/L

3150.00 ug/L

62.52 pCi/L

3150.00 ug/L

58.04 pCi/L

4.62 ug/L

5.04 ug/L

49.17 pCi/L

44.30 pCi/L

ug/L

32.95 pCi/L

3.40 ug/L

38.89 pCi/L

mg/L

312.00 pCi/L

ug/L

B.64



Data Table 2. (contd)

GeoDATReport - 3/08/99

Collect

Well Date

-------------- --------

299-W22-46 2/04/97

Sample

Number

---------

BOKIKl

Fil-

tered

-----

N

Y

N

Y

N

Y

N

Y

Y

N

Y

N

Y

N

N

N

N

Y

N

Y

Constituent Name Result Error Units

---------------------------------------- ----------------- ---------- --------

Nitrogen in Nitrate

Technetium-99

Chromium

Nitrogen in Nitrate

Technetium-99

Chromium

Chromium

Nitrogen in Nitrate

.Technetium-99

Chromium

Nitrogen in Nitrate

Technetium-99

Chromium

Chromium

Nitrogen in Nitrate

Technetium-99

Chromium

Nitrogen in Nitrate

Technetium-99

Chromium

Technetium-99

Nitrate

Nitr’ate

Nitrate

Chromium

Nitrogen in Nitrate

Technetium-99

9.13 DH

3350.00

28.30

mg/L

368.00 pCi/L

ug/LBOKlK2

5/08/97 BOK9J7 11.80 D

5020.00

39.40

38.30

10.50 D

4280.00

35.00

mg/L

558.00 pCi/L

. ug/L

ug/L

mg/L

473.00 pCi/L

ug/L

BOK9J8

BOK9J9

BOK9K0

8/07/97

11/11/97

2/05/98

5/13/98

BOLD64 11.20 D

4010.00

34.20

mg/L

447.00 pCi/L

ug/LBOLD65

BOM9P9

BOM9R0

33.20

10.00 DQ

3580.00

ug/L

mg/L

402.00 pCi/L

BOMYL2

BOMYL3

25.00

10.70 DH

4110.00

ug/L

mg/L

460.00 pCi/L

BONWC1 20.60

4330.00

33.00 D

47.00 D

33.00 D

ug/L

499.00 pCi/L

mg/L

mg/L

mg/L

BONV34

BONV35

BONVC2

18.008/11/98

12/28/98

BOPHT9

BOPHVO

w/L

mg/L

492.00 pCi/L

11.20 D

4330.00

BOT976 Chromium

Nitrogen in Nitrate

Technetium- 99

U91L

mg/L

411.00 pCi/L

16.70

10.10 CD

3670.00

BOT977. N

BOT978 N

--------- -------------------------------------------

299-W23-I 6/27/86, HOOOBJQ7

7/25/86 HOOOBJQ8

1/28/87 HOOOBJR1

6/09/87 HOOOBJR2

HOOOBJR2F

7/01/87 HOOOBJR6

9/22/87 HOOOBJR8

N

N

N

N

Y

N

N

Technetium-99

Technetium-99

Nitrate

Nitrate

Chromium

Nitrate

Nitrate

8250.00 648.00 pCi/L

576.00 pCi/L7330.00

43500.00 ug/L

8630.00

10.00 u

ug/L

ug/L

23800.00 ug/L

8040.00 wf/L

B.65

——. -.—. -.— .—. .—
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Data Table 2. (contd)

GeoDAT Report - 3/08/99

Collect

Well Date

-------------- --------

299-W23-l 9/22/87

Sample

Number

---.----

HOOOBJR8

Fil-

tered Constituent Name

---------------------------------------------

Result Error Units

---------------- ---------- --------

N

N

N

N

N

N

N

N

N

N

N

N

N

Y

N

N

N

Y

N

N

Y

N

----

Technetium- 99 380.00 68.70 pCi/L

12/01/87 HOOOBJR9 Nitrate w/L3260.00

3/01/88 HOOOBJS1 Nitrate 3290.00 wh

5/19/88 HOOOBJS2 Nitrate 2720.00 ug/L

7/28/88 HOOOBJS3 Nitrate 2500.00 U ug/L .

11/213/88 HOOOBJS5 Nitrate 2s00.00 u ug/L

2/15/89 HOOOBJS6 Nitrate 2500.00 U 261.00 ug/L

9/26/89 HOOOBJS7 Nitrate 58800.00 5880.00 ug/L

12/03/91 BOONF1 Nitrate 3670.00 2070.00 ug/L

3/11/96 BOHN40 Technetium-99 180.96 21.16 pCi/L

8/28/97 BOLN1l

BOLN13

Technetium-99

Technetium-99

174.00 pCi/L

137.00 pCi/L

1490.00

1150.00

1/21/98 BOMX90

BONX92

BOMX93

BOMXN5

BOMXN6

Technetium- 99

Chromium

Nitrogen in Nitrate

Technetium-99

Nitrogen in Nitrate

2890.00 G

29.00

10.00 D

513.00 PG

11.30 D

325.00 pCi/L

ug/L

n@L

67.70 pCi/L

mg/L

5/27/98

9/16/98

BONN25

BONM26

Chromium

Nitrogen in Nitrate

Technetium-99

12.80

4.09 D

1170.00

ug/L

mg/L

138.00 pCi/L

BOPR40

BOPR41

Chromium

Nitrogen in Nitrate

Technetium-99

9.60 B

3.15 D

624.00

ug/L

mg/L

79.70 pCi/L

-----------------------

Chromium

Nitrate

Technetium-99

Chromium

299-W23-13 10/03/91 BOOLV3 N 42.40 ug/L

ug/L

2.11 pCi/L

ug/L

71.00 Y

9200.00

-.21

20.00 uBOOLV3F Y

1/27/92 B01Qx2 N Chromium

Nitrate

Technetium- 99

Chromium

68.00 R

7700.00

13.70

20.00 UR

40.60 ug/L

4330.00 ug/L

3.23 pCi/L

ug/LB01QX6 Y

4/23/92 B067X5 N Chromium

Nitrate

Technetium- 99

24.00

7900.00

2.17

14.30 ug/L

4450.00 ug/L

2.30 pCi/L

B.66



Data Table 2. (contd)

Collect Sample Fil-

GeoDAT Report - 3/08/99

Well Date Number tered Constituent Name Result Error Units

--.----------- -------- --------- --------------------------------------------- ----------------- -------.-- --------

299-W23-13 4/23/92 B067X9

7/10/92 B071T9

Y

N

Y

N

Y

N

Y

N

Y

N

Y

N

N

Y

N

N

Y

N

N

Y

N

Y

N

Y

Chromium 20.00 u ug/L

Chromium

Nitrate

Technetium”-99

Chromium

110.00 G

11000.00

.10

20.00 UG

65.70

6190.00

2.28

Ugn.1

u9/L

pCi/L

u9/LB071V3

11/23/92 B07M38 Chromium

Nitrate

Technetium-99

Chromium

140.00

7700.00

-.05 u

20.00 u

83.60

4330.00

2.28

Ug/11

ug/L
pCi/L

ug/LB07M42

3/04/93 B087Q0

B087Q4

6/24/93 B08NK4

Chromium

Nitrate

Chromium

180.00

8000.00

20.00 u

107.00

4500.00

ug/L

w/L
ug/L

Chromium

Nitrate

Technetium- 99

Chromium

130.00

6500.00

.91-u

20.00 u

33.80

564.00

2.10

ug/L

ug/L

pCi/L

ug/LB08MX8

3/18/94 BOBJZ5 Chromium

Nitrate

Technetium-99

Chromium

120.00

5500.00

.46 U

15.00 L

57.60 ug/L

ug/L

pCi/L

ug/L

2.19

7.20BOBJZ9

BOCYX9

BODQL5

BODQL9

9/20/94

2/X4/95

Technetium-99 .42 U 2.32 pCi/L

Nitrate

Technetium-99

Chromium

ug/L

pCi/L

ug/L

5800.00

.64 U

4.50 u

1220.00

2.34

8/04/95

2/07/96

Technetium-99 pCi/L8.61 2.87

Nitrate

Technetium-99

Chromium

BOHB17 2700.00

1.74 u

4.00 L

ug/L

pCi/L

ug/L

2.38

1.68

8/08/96

11/07/96

BOJ6H5

BOJMM3

BOJNM4

BOK1K3

BOK1K4

BOKC92

BOKC93

Technetium-99 .15 2.21 pCi/L

Nitrogen in Nitrate

Technetium- 99

Chromium

.56

.84 U

9.10 B

w/L

pCi/L

U91L

4.56

2/06/97 Nitrogen in Nitrate .

Technetium- 99

Chromium

.57 Ii

1.32 U

4.50 B

mg/L

pCi/L

ug/L

4.63

5/07/97 Nitrogen in Nitrate

Technetium-99

Chromium

mg/L

pCi./L

ug/L

.54.

1.90 u

2.70 U

4.52

B.67

~,



.—..— —-.

Data Table 2. (contd)

Geo~A~~eport - 3/08/99

Collect

Well Date

-------------- -----.--

299-W23-13 8/07’/97

2/05/98

5/11/98

8/06/98

12/09/98

Sample

Number

---------

BOLD67

BOLD68

BOM9J7

BOM9J8

BOMYL4

BOMYL5

BONMC3

BONNC4

BONV24

BOPHV1

BOPHV2

BOT989

BOT990

299-W23-14 10/09/91 BOOLV7

BOOLV7F

l/27/92 BOIQX7

BOIQY1

4/23/92 B067Y0

B067Y4

7/10/92 B071V4

B071V5

B071V8

B071V9

11/23/92 B07M18

Fil-

tered

-----

N

Y

Y

N

Y

N

Y

N

N

Y

N

Y

N

Constituent Name Result Error Units

---------------------------------------- ----------------- ---------- --------

Nitrogen in Nitrate

Technetium-99

Chromium

Chromium

Nitrogen in Nitrate

Technetium-99

Chromium

Nitrogen in Nitrate

Technetium-99

Chromium

Technetium-99

Nitrate

Chromium

Nitrogen in Nitrate

Technetium-99

Chromium

Nitrogen in Nitrate

----------------------------------------------------

N

Y

N

Y

N

Y

N

N

Y

Y

N

Chromium

Nitrate

Technetium-99

Chromium

Chromium

Nitrate

Technetium- 99

Chromium

Chromium

Nitrate

Technetium- 99

Chromium

Chromium

Nitrate

Technetium-99

Chromium

Nitrate

Technetium- 99

Chromium

Chromium

Chromium

Nitrate

.56

.27 U

2.70 B

5.20 B

.57 Q

.80 U

5.50 B

.53 H

10.60 U

2.10 u

5.27 U

2.30

7.00 B

.52

.95 u

2.80 U

.64

90.00

2s00.00

8.91

20.00 u

160.00 R

3200.00

4.14

20.00 UR

130.00

4200.00

11.80

20.00 u

120.00 GQ

4200.00

12.00

240.00 GQ

4200.00

12.00

20.00 UG

20.00 UG

70.00

5700.00

m.#L

16.00 pCi/L

ug/L

wr/L
mg/L

16.50 pCi/L

w/L

mg/L

17.70 pCi/L

ug/L

17.00 pCi/L

mg/L

wh

mg/L

15.40 pCi/L

ug/L

mg/L

53.70 ug/L

ug/L

2.87 pCi/L

ug/L

95.50 ug/L

1800.00 ug/L

2.35 pCi/L

ug/L

77.60 ug/L

2360.00 ug/L

3.15 pCi/L

ug/L

71.60 ug/L

2360.00 ug/L

3.30 pCi/L

143.00 ug/L

2360.00 ug/L

3.30 pCi/L

ug/L

ug/L

41.80 ug/L

3210.00 ug/L

B.68



Data Table2. (contd)

GeoDAT Report - 3/08/99

Collect Sample Fil-

Well Date Number tered Constituent Name Result Error Units

---------------------------------------- ----------------- ---------- ---------------------- . . . . ---- --------- -.---

299-W23-14 11/23/92 B07t418

Bo7t422

N

Y

N

Y

N

Y

N

Y

N

N

Y

N

N

Y

N

N

Y

N

Y

N

Y

N

Y

Y

N

Technetium-99

Chromium

15.70

20.00 u

70.00

5700.00

17.20

20.00 u

130.00

5700.00

11.00

20.00 u

160.00

6200.00

13.40

5.42 U

15.10

7800.00 Y

13.00

4.50 u

29.60

16000.00 D

27.08

7.60 L

15.67

6.47 D

51.20

4.80 B

7.00 DH

31.40

8.50 B

5.52 D

179-00

6.50 B

3.81 D

97.30

2.80 B

7.80 3

4.41 DQ

24.70

3.67 pCi/L

u9/L

3/04/93 B087Q5 Chromium

Nitrate

Technetium-99

Chromium

41.80

3210.00

3.60

ug/L
ug/L

pCi/L

ug/LB087Q9

6/24/93 B08NC4 Chromium

Nitrate

Technetium-99

Chromium

33.80

494.00

2.97

ug/L

ug/L

pCi/L

ug/LB08NC8

3/18/94 BOBKOO Chromium

Nitrate

Technetium-99

Chromium

76.80

3.32

w/L
ug/L

pCi/L

ug/LBOBK04

9/20/94 BOCYY3

2/14/95 BODQMO

BODQM4

8/09/95 BOG9Z2

2/07/96 BOHB27

BOHB31

8/08/96 BOJ6H9

11/07/96 BOJMM5

BOJNM6

2/04/97 BOK1K5

BOK1K6

5/08/97 BOKC94

BOKC95

8/07/97 BOI.ID70

BOLD71

Technetium-99 3.61

1640.00

3.42

pCi/L

Nitrate

Technetium-99

Chromium

w/L

pCi/L,

Ug/L

Technetium-99 4.97 pCi/L

Nitrate

Technetium- 99

Chromium

ug/L

PCi/L

ug/L

4.75

3.19

3.56Technetium-99 pCi/L

Nitrogen in Nitrate

Technetium-99

Chromium

mg/L

pCi/L

ug/L

9.26

Nitrogen in Nitrate

Technetium-99

Chromium

mg/L

pCi/L

ug/L

7.14

Nitrogen in Nitrate

Technetium-99

Chromium

mg/L

pCi/L

ug/L

22.60

Nitrogen in Nitrate

Technetium-99

Chromium

@L

pCi/L

ug/L

24.50

11/11/97 BOM9D5

BOM9D6

Chromium

Nitrogen in Nicrace

Technetium-99

ug/L

mg/L

pCi/L18.40

B.69

..



———.—.

Data Table 2. (contd)

GeoDAT Report - 2./08/99

Collect Sample Fil-

Well Date Number tered Constituent Name Result Error Units

-------------- -------- --------- --------------------------------------------- ----------------- ---------- --------

299-W23-14 2/05/98 BOMYC1

BOMYC2

Y Chromium
N Nitrogen in Nitrate

Technetium-99

5.50 B

2.63 DH

27.90

ug/IA

mg/L

19.10 pCi/L -

5/n/98 BONMC5

BONMC6

BONV25

Y Chromium

N Technetium-99

N Nitrate

5.00 B

24.20

14.00 D

u9/L
18.50 pCi/L

mg/L =

8/06/98 BOPHV3

BOPHV4

Y Chromium

N Nitrogen in Nitrate

Technetium- 99

10.30

5.99 D

21.30

ug/L

mg/L

17.00 pCi/L

12/09/98 BOT992

30T993

Y Chromium

N Nitrogen in Nitrate

12.50

6.83 D

ug/L

mg/L

----------------------------------------------------

4/23/92 B067N4 N Chromium

Nitrate

Technetium-99

Chromium

Chromium

Nitrate

Technetium-99

Chromium

Chromium

Nitrate

Technetium-99

Chromium

Chromium

Nitrate

Technetium-99

Chromium

Chromium

Nitrate

Technetium-99

Chromium

Nitrate

Technetium-99

Chromium

Chromium

Chromium

Nitrate

Technetium- 99

Chromium

299-W23-15 93.00

67000.00

3500.00

33.00

55.50 ug/L

37700.00 ug/L

382.40 pCi/L

19.70 ug/LB067N8

7/10/92 B071W0

Y

N 220.00 G

63000.00

5220.00

29.00 G

131.00 ug/L

35500.00 ug/L

570.20 pCi/L

17.30 ug/LB071N4

11/23/92 B07M23

Y

N 120.00

68000.00

7320.00

40.00

71.60 ug/L

38300.00 ug/L

799.40 pCi/L

23.90 ug/LB07M27

3/04/93 B087S0

Y

N 170.00

76000.00

7740.00

40.00

101.00 ug/L

42800.00 ug/L

844.80 pCi/L

23.90 ug/LB087S4

6/25/93 308NC9

Y

N 130.00

73000.00

7040.00

120.00

73000.00

6550.00

37.00

47.00

33.80 ug/L

6330.00 ug/L

768.90 pCi/L

31.20 ug/L

6330.00 ug/L

714.60 pCi/L

9.62 ug/L

12.20 ug/L

B08ND0 N

Y

Y

N

B08ND7

B08ND8

3/18/94 BOBK05 140.00

41000.00 D

1930.00

24.00

67.20 ug/L

ug/L

211.60 pCi/L

11.50 ug/LBOBK09 Y



Collect Sample

Well Date Number

-------------- -------- ---------

299-W23-15 9/20/94 BOCYY7

2/14/95 BODQM5

BODQM9

8/09/95 BOGB05

2/08/96 BOWB37

BOWS41

8/12/96 BOJ6J3

11/11/96 BOJMM7

2/04/97 BOK1K7

BOK1K8

5/08/97 BOKC96

BOKC97

8/07/97 BOLD73

BOLD74

11/11/97 BOM9D7

BOM9D8

BOM9D9

BOM9F0

2/05/98 BOMYM2

BOMYM3

5/11;98 BONNC7

kONMC8

BOWV26

8/06/98 BOPHV5

BOPHV6

12/29/98 BOT995

BOT996

Fil-

tered

-----

N

N

Y

N

N

Y

N

N

Y

N

Y

N

Y

N

Y

Y

N

Y

N

Y

N

Y

N

N

Y

N

Y

N

Data Table2. (contd)

GeoDAT Report - 3/08/99

Constituent Name Result Error Units

---------------------------------------- .---------------- ---------- --------

Technetium-9 9

Nitrate

Technetium-99

Chromium

Technetium-99

Nitrate

Technetium- 99

Chromium

Technetium-99

Nitrogen in Nitrate

Technetium-99

Chromium

Nitrogen in Nitrate

Technetium-99

Chromium

Nitrogen in Nitrate

Technetium- 99

Chromium

Nitrogen in Nitrate

Technetium-99

Chromium

Chromium

Nitrogen in Nitrate

Technetium-99

Chromium

Nitrogen in Nitrate

Technetium-99

Chromium

Nitrogen in Nitrate

Technetium-99

Chromium

Technetium-99

Nitrate

Chromium

Nitrogen in Nitrate

Technetium-99

Chromium

Nitrogen in Nitrate

131.00

6100.00 F

325.00

4.50 u

193.00

11000.00 D

86.74

3.70 u

50.02

3.58 D

33.00

4.40 u

3.52 DH

37.20

5.60 B

3.71 D

20.00

2.70 U

3.66 D

20.30

4.30 B

.

3.50 u

3.52 I)Q

19.60

4.00 B

3.28 DQ

19.80

2.70 U

3.32 IX-I

37.60

2.10 u

21.00

13.00 D

7.20 B

3.02 D

42.40

91.20

2.78 D

15.88 pCi/L

1280.00 ug/L

37.01 pCi/L

ug/L

22.60 pCi/L

ug/L

11.10 pCi/L

ug/L

7.16 pCi/L

mg/L

7.40 pCi/L

u!3/L

mg/L

7.71 pCi/L

u9/L

w/L

5.98 pCi/L

ug/L

mg/L

17.50 pCi/L

ug/L

ug/L

mg/L

18.00 pCilL

u9/L

m9/L

18.00 pCi/L

ug/L

mg/L

19.90 pCi/L

ug/L

18.20 pCi/L

mg/L

uglL

mg/L

18.70 pCi/L

ug/L

mg/L

B.71



Data Table 2. (contd)

GeoDAT Report - 3/08/99

Collect Sample Fil-

Well Date Number tered Constituent Name Result Error Units
-------------- -------- --------- ----- ---------------------------------------- ----------------- ---------- -----.--

299-W23-15 12/29/98 BOT997 N Technetium- 99

-------------------------------------------------- .

299-W23-2 1/28/87 HOOOBL44

7/01/87 HOOOBL45

9/22/87 HOOOBL49

12/01/87 HOOOBL50

12/28/87 HOOOBL51

1/18/88 HOOOBL54

2/17/88 HOOOBL55

3/21/88 HOOOBL56

4/14/88 HOOOBL57

5/09/88 HOOOBL58

6/14/88 iiOOOBL59

7/13/88 HOOOBL62

8/15/88 HOOOBL63

9/08/88 HOOOBL64

10/18/88 HOOOBL65

11/03/88 HOOOBL66

n/28/88 HOOOBL67

1/04/89 I?OOOBL68

1/20/89 HOOOBL69

2/23/89 HOOOBL70

3/08/89 HOOOBL71

8/24/89 HOOOBL72

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

Nitrate

Nitrate

Nitrate

Nitrate

Technetium- 99

Nitrate

Technetium- 99

Technetium- 99

Technetium- 99

Nitrate

Technetium- 99

Technetium- 99

Technetium- 99

Nitrate

Technetium- 99

Technetium- 99

Technetium- 99

Technetium- 99

Technetium- 99

Nitrate

Technetium- 99

Nitrate

Technetium- 99

Technetium-99

Technetium-99

Nitrate

Technetium- 99

34.70

26700.00

28700.00

36400.00

34700.00

5420.00

30000.00

4850.00

4460.00

4550.00

27700.00

4110.00

3400.00

2930.00

29400.00

2890.00

1970.00

1770.00

1390.00

1590.00

30200.00

972.00

30600.00

959.00

103.00

1650.00

31500.00

4190.00

19.10

620.00

556.00

510.00

520.00

471.00

391.00

337.00

334.00

229.00

205.00

163.00

185.00

115.00

3060.00

113.00

17.00

191.00

3150.00

480.00

pCi/L

w/L

ug/L

ug/L

ug/L

pCi/L

ug/L

pCi/L

pCi/L

pCi/L

ug/L

pCi/L

pCi/L

pCi/L

ug/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

ug/L

pCi/L

ug/L

pCi/L

pCi/L

pCi/L

ug/L

pCi/L

B.72



. .

Collect Sample Fil-

Well Date Number tered

. . . . . . . . . . . . . . -------- -.------- -----

299-W23-2 10/06/89 HOOOBL73

9/27/94 BOCIY6

7/31/9S BODYN8

BOPMN4

9/26/95 BOGPN5

3/11/96 BOHKYO

8/27/97 BOLN16

5/27/98 BONT36

BONT37

9/16/98 BOPR42

BOPR43

299-W23-3 1/28/87

6/11/87 -

6/29/87

9/22/87

12/01/07

3/03/88

5/19/88

7/28/88

11/28/88

2/15/89

9/26/89

-.---

HOOOBLM4

HOOOBLM5

HOO0BLM5F

HOOOBLM6

HOOOBLM7

HOOOBLM8

HOOOBLM9

HOOOBLNO

HOOOBLN1

HOOOBLN2

HOOOBLN3

HOOOBLN4

N

N

N

N

N

N

N

N

Y

Y

N

.----

N

N

Y

N

N

N

N

N

N

N

N

N

Data Table 2. (contd)

GeoDAT Report - 3/08/99

Constituent Name Result Error Units

---------------------------------------- .---------------- ---------- --------

Nitrate

Technetium- 99 .

Nitrate

Technetium- 99

Nitrate

Technetium-99

Technetium-99

Technetium- 99

Nitrate

Technetium- 99

Nitrogen in Nitrate

Technetium- 99

Nitrogen in Nitrate

Technetium-99

Chromium

Chromium

Nitrogen in Nitrate

Technetium- 99

------------------ :----------------------.

Nitrate

Nitrate

Chromium

Nitrate

Nitrate

Nitrate

Nitrate

Nitrate

Nitrate

Nitrate

Nitrate

Nitrate

33000.00

5150.00

56000.00 D

2260.00

23000.00 D

746.00

743.00

685.00

15000.00 D

288.00

1.74 DHQ

112.00

2.61 D

75.60

6.10 B

2.90 B

2.70 D

62.90

4190.00

5420.00

10.00 u

7020.00

7660.00

7340.00

8410.00

11800.00

14300.00

19500.00

21500.00

17900.00

3300.00 ug/L

627.00 pCi/L

11800.00 ug/L

247.70 pCi/L

4830.00 ug/L

82.70 pCi/L

84.00 pCi/L

78.00 pCi/L

3160.00 ug/L

32.91 pCi/L

mg/L

25.50 pCi/L

mq/L

21.80 pCi/L

ug/L

ug/L

mg/L

21.20 pCi/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

@L

ug/L

ug/L

ug/L

2150.00 ug/L

1790.00 ug/L

B.73

., ,..T%7- ,., ., ,, .. - -.,-. !. ..!,,. r., ...-...., ,.- .
.— —.—. . . . . .

—--- . —.



Data Table 2. (contd)

GeoDAT Report - 3/08/99

Constituent Name Result Error Units

Collect Sample Fil-

tered

-----

N

N

N

N

N

N

N

Y

N

N

Y

N

Y

Y

N

Well Date

-------------- --------

299-W23-3 1/04/91

9/27/94

Number

---------

HOO07068

BOC1V5

---------------------------------------- ----------------- ---------- --------

Nitrate

Nitrate

Technetium- 99

Nitrate

Technetium-99

Technetium-99

Technetium-99

Technetium-99

Nitrogen in Nitrate

Chromium

Technetium-99

Nitrogen in Nitrate

Technetium-99

Chromium

Nitrogen in Nitrate

Technetium-99

Chromium

Chromium

Nitrogen in Nitrate

11.00

14000.00 D

523.00

17000.00 D

347.00

328.00

338.00

187.12

1.95 DH

2.70 U

62.60

1.85 D

73.60

5.60 B

1.58 DQ

38.70

6.50 3

3.50 B

1.57 D

46.30

mg/L

ug/L

pCi/L

2940.00

58.44

7/26/95 BODYN7 3570.00

39.30

39.00

Ugnl

pCi/L

pCi/LBOFMN5

9/27/95

3/n/96

7/30/97

40.30 pCi/L

BOHKY2 pCi/L21.94

BOL4Y5

BOL4Y6

BOLBC9

mg/L

ug/L

PCi/L20.60

27.10

BOMLL3 mg/L

pCi/L

ug/LBOMLL4

5/28/98 BONT38 mg/L

pCi/L

ug/L

18.50

BONT39

9/16/98 BOPR44

BopR45

ug/L

mg/L

pCi/LTechnetium- 99 19.70

-------------------------------------------

299-W23-7 51200.00

18.00

6/09/87 HOOOBMK3

HOOOBMK3F

HOOOBMK4

HOOOBMK5

HOOOBMK6

HOOOBMK7

HOOOBMK8

HOOOBMK9

N

Y

N

N

N

N

N

N

N

N

N

Nitrate

Chromium

Technetium- 99

Technetium- 99

Technetium- 99

Technetium-99

Technetium- 99

Technetium- 99

Technetium-99

Technetium-99

Technetium- 99

B.74

ug/L

ug/L

9/22/87

12/28/87

l/18/88

2/17/88

3/21/88

.4/14/88

5/09/88

6/14/88

7/13/88

2480.00 409.00

616.00

894.00

354.00

258.00

224.00

195.00

133.00

175.00

pCi/L

pCi/L5380.00

7830.00 pCi/L

pCi/L3080.00

2240.00 pCi/L

1930.00 pCi/L

HOOOBMLO

HOOOBML1

HOOOBML2

1680.00 pCi/L

1130.00 pCi/L

1500.00 pCi/L



Data Table 2. (contd)

GeoDAT Report - 3/08/99

Collect Sample Fil-

Well Date Number tered

-.------.----- -------- --------- -----

Constituent Name Result Error Units

---------------------------------------- ----------------- ----.----- ..------

299-W23-7 8/15/88 HOOOBML3

9/08/88 HOOOBML4

10/18/88 HOOOBNL5

11/03/88 HOOOBML6

1/04/89 HOOOBML7

1/13/89 HOOOBML8

N

N’

N

N

N

N

N

N

N

N’

N

N

N

N

N

Y

N

Y

N

N

Y

Y

N

Technetium-99 1390.00 163.00 pCi/L

170.00 pCi/L

.128.00 pCi/L

148.00 pCi/L

269.00 pCi/L

198.00 pCi/L

18.60 pCi/L

398.00 pCi/L

344.00 pCi/L

412.00 pCi/L

100.80 pCi/L

3150.00 ug/L

40.05 pCi/L

20.40 pCi/L

260.00 ug/L

60.60 pCi/L

Technetium- 99 1460.00

Technetium-99 1080.00

Technetium-99 1260.00

Technetium-99 2320.00

Technetium-99 1700.00

2/23/89 HOOOBML9

3/08/89 HOOOB~O

8/24/89 HOOOBMM1

10/06/89 HOOOB~

1/29/91 HOO07126

9/27/94 BOC1V6

Technetium- 99 117.00

Technetium-99 3470.00

Technetium- 99 2990.00

Technetium-99 3580.00

Technetium-99 911.00

Nitrate

Technetium- 99

15000.00 D

354.00

9/26/95 BOGFN9

3/11/96 BOHKY1

Technetium-99 154.00

Nitrate

Technetium-99

1200.00

542.32 Y

6/19/96 BOHX28 Chromium

Nitrate

Technetium-99

Chromium

53.00

2500.00

571.16

2.90 L

22.30 ug/L

525.00 ug/L

63.67 pCi/L

1.22 ug/L

5.46 ug/L

4410.00 ug/L

24.86 pCi/L

1.22 ug/L

mg/L

20.10 pCi/L

mg/L

27.70 pCi/L

ug/L

ug/L

q/L

85.10 pCi/L

BOHX29

6/25/96 BOHX45 Chromium

Nitrate

Technetium-99

Chromium

13.00

21000.00 D

214.63

2.90 LBOHX46

8/27/97 BOLN18 Nitrogen in Nitrate

Technetium-99

.06 HQ

54.40

6/29/98 BONT40

BONT41

9/16/98 BOPR46

BOPR47

Nitrogen in Nitrate

Technetium-99

Chromium

.03

133.00

4.20 U

Chromium

Nitrogen in Nitrate

Technetium-99

2.70 U

.07

674.00

B.75

.— — .-.. —.



.-

Data Table 2. (contd)

GeoDAT Report - 3/08/99

Collect Sample Fil-

Well Date Number tered Constituent Name

-------------- -------- --------. ---------------------------------------------

----------------------------------------------------

Result Error

----------------- ----------
Units

--------



Data Table 3. This table provides data in reference to comment 102.

GeoDAT Report - 3/14/99 “

Collect Sample Fil-

Well Date Number tered Constituent Name Result Error Units

........-..... -------- --------- ----- --------------- ------------------------- ----------------- .--------- ---.-.--

299-W22-39 6/24/93

299-W22-44

3/18/94

2/14/95

2/08/96

11/12/96

2/04/97

5/13/97

8/07/97

11/11/97

2/Xl/98

5/13198

8/11/98

12/15}98

6/24/93

9/29/93

3/18/94

2/15/95

2/13/96

11/12/96

2/04/97

5/+3/97

8/07/97

11/12/97

B08N99

B08NB3

BOBJK5

BOBJX9

BODQJ4

BOH9W3

BOJML6

BOK1J6

BOKC85

BOLD53

BOM9P3

BOMYP6

BONND9

BOPHT1

BOT957

B08NB4

B08NE8

B096S0

B096S4

BOBJYO

BOBJY4

BODQJ9

BOH9Y6

BOJML8

BOK1J8

BOKC87

BOLD56

BOM9P5

N

Y

N

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y.

---------

N

Y

N

Y

N

Y

Y

Y

Y

Y

Y

Y

‘Y

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

-------------------------- -----------------

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

B.77

32.50 U

32.50 U

48.00 L

32.50 U

26.00 U

31.00 u

58.50 U

33.60 U

20.10 u

24.70 UC

58.30 U

31.30 u

20.60 U

23.60 UC

18.70 U

380.00 .

32.50 U

840.00

32.50 U

13000.00

32.50 U

26.00 U

31.00 u

58.50 U

33.60 U

18300.00 F

31.50 BC

58.30 U

U$m

w/L

10.10 ug/L

ug/L

ug/L

ug/L

U91L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

328.00 ug/L

ugfL

2730.00 ug/L

ug/L

Ug/11

U91L

ug/L

ug/L

ug/L

ug/L

ug/L

— ,,,. ., .,,.. . . .. .. . . . . .,.. J.. ,, ------ . . . ....’. .--,,,-----.,. -,-. ~..
—— ....-.—



Data Table 3. (contd)

GeoDAT Report - 3/14/99

Fil-

tered Constituent Name Result Error Units

--------------------------------------------- ----------------- ---------- --------

Collect

Date

--------

2/11/98

6/23/98

8/06/98

Sample

Number

-------.

Well

-------------

299-W22-44 BOMYP8 Y Aluminum

Y Aluminum

Y Aluminum

Y Aluminum

Y Aluminum

---------------------------------------------------

38.90 B

23.60 UC

184.00 c

23.60 UC

35.80 B

540.00

32.50 U

220.00 Q

330.00 Q

32.50 U

32.50 U

380.00

19.00 u

26.00 U

31.00 u

58.50 U

33.60 U

59.70 B

25.40 BC

58.30 U

31.30 Uc

23.50 B

23.60 UC

23.20 B

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

85.80 ug/L

129.00 ug/L

ug/L

ug/L

79.80 ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

BONMB7

BOPHT3

BOPST5

12/16/98 BOT970

299-W22-45 N

Y

N

N

Y

Y

N

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

---------

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

6/24/93 B08N04

9/29/93 B096S5

B096S6

B096T3

B096T4

3/22/94 BOBJY5

BOBJY9

2/15/95

2/13/96

11/12/96

2/04/97

5/20/97

8/06/97

11/11/97

2/09/98

5/12/98

8/12/98

12/15/98

BOHBO1

BOJMMO

BOKIKO

BOKC89

BOLD59

BOM9P7

BOMYRO

BONMB9

BOPHT7

BOT973 Aluminum

-------------------------------------------

6/24/93 N Aluminum

Y Aluminum

N Aluminum

Y Aluminum

299-W22-46 320.00

32.50 U

ug/L

ug/LB08NC3

3/22/94 BOBJZO

BOBJZ4

8.40 ug/L

ug/L

40.00 L

19.00 u

B.78



. Data Table 3. (contd)

Collect Sample Fil-

Well Date Number tered

-------------- -------- --------- ---.-

299-W22-46 2/14/95 BODQI13

BODQL4

2/08/96 BOHBI1

11/11/96 BOJMM2

2/04/97 BOK3K2

299-W23-13

5/08/97 BOK9J8

BOK9J9

BOK9K0

8/07/97 BOLD65

11/11/97 Bot49P9

2/05/98 BOMYL2

5/13/98 BONMC1

8/11/98 BOPHT9

12/28/98 BOT976

6/24/93 B08MK4

Bo8m8

3/18/94 BOBJZ5

BOBJZ9

2/14/95 BODQL9

2/07/96 BORB21

11/07/96 BOJMM4

2/06/97 BOKIK4

5/07/97 BOKC93

8/07/97 BOLD68

11/11/97 BOM9J7

2/05/98 BOMYL4

S/11/98 BOWMC3

8/06/98 BOPHV1

Y

Y

Y

Y

Y

Y

N

Y

Y

Y

Y

Y

Y

Y

GeoDAT Report - 3/14/99

Constituent Name Result Error Units

---------------------------------------- ----------------- ---------- --------

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

----------------------------------------------------

N

Y

N

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

B.79

26.00 U

26.00 U

31.00 u

59.50 B

33.60 U

20.10 u

20.10 u

97.10 B

26.20 BC

58.30 U

31.30 u

20.60 U

23.60 UC

30.20 EC

410.00

32-50 U

460.00

28.00 L

26.00 U

31.00 u

58.50 U

33.60 UC

20.10 u

584.00 C

58.30 U

31.30 u

20.60 U

23.60 UC

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

u9/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

w/L

96.60 ug/L

5.88 ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

. —. - —.. —z
.—. -— —— . . . .



.-

Data Table 3. (contcl)

GeoDAT Report - 3/14/99

Collect Sample Fil-

Well Date Number tered Constituent Name Result

-------------- -------- --------- --------------------------------------------- ----------------

299-W23-13 12/09/98 BOT989

2S9-W23-14 6/24/93 B08NC4

B08NC8

3/18/94 BOBKOO

BOBK04

2/14[95 BODQM4

2/07/96 BOHB31

11/07/96 BOJ’MM6

2/04/97

5/08/97

8/07/97

11/11/97

2/05/98

5/11/98

8/06/98

12/09/98

299-W23-15 6/25/93

3/18/94

2/14/95

2/08/96

11/11/96

2/04/97

5/08/97

BOK1K6

BOKC95

BOLD71

BOM9D5

BOMYC1

BONMC5

BOPWV3

BOT992

B08NC9

B08ND7

BOBK05

BOBK09

BODQM9

BOHB41

BOJMM8

BOK1K8

BOKC97

Y Aluminum

---------------------------------------------------

N

Y

N

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

-------

N

N

Y

Y

N

Y

Y

Y

Y

Y

Y

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

----------------------- .

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

Aluminum

18.70 UC

450.00

32.50 U

2600.00

32.50 U

26.00 U

31.00 u

58.50 U

65.30 B

29.30 B

64.10 EC

58.30 U

31.30 u

25.00 B

23.60 UC

18.70 UC

-------------

220.00

200.00

32.50 U

32.50 U

710.00

20.00 L

26.00 U

31.00 u

58.50 U

33.60 U

20.10 u

Error Units

-------- --------

ug/L

u9/L

ug/L

546.00 ug/L

ug/L

ug/11

ug/L

ug/L

U91L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

149.00 ug/L

4.20 ug/L

ug/L

ug/L

Uglll

ug/L

ug/L



Collect Sample Fil-

Well Date Number tered

-------------- -------- -.------- -----

299-W23-15 8/07/97 BOLD74 Y

11/11/97 BOM9D7 Y

BOM9D9 Y

2/05/98 BOMYM2 Y

5/11/98 BONMC7 Y

8/06/98 BOPHV5 Y

12/29/98 BOT995 Y

Data Table 3. (contd)

GeoDATReport - 3/14/99

Constituent Name Result Error

------ ---------------------------------- ----------------- ------ ----

Aluminum 67.90 BC

Aluminum 58.30 U

Aluminum 58.30 u

Aluminum 31.30 u

Aluminum 30.20 B

Aluminum 23.60 UC

Aluminum 150.00 c

----------------------------------------------------

B.81

Units

.-------

ug/11

U91L

ug/IJ

w/L

ug/L

ug/L

uglI.I

.,.7— ,., ,. .O’?T-.,:-.-;, - -:. .....1.
~ -.-_—. .—. —

,7., . . .. . > . ,, ., . . . . . .. . .

.. —..- ..—. —



Data Table 3. (contd)

GeoDAT Report - 3/14/99

Collect Sample Fil-

Well Date Number tered Constituent Name Result Error Units

-------------- -------- --------- --------------------------------------------- ----------------- ---------- -------.

299-W22-39 1/27’/92 BOONT2 N Carbon tetrachloride 2.90 Q

2.00 u

.12 u

.32 L

ug/L

ug/L

ug/L

ug/L

3/04/93

3/18/94

2/14/95

B08867

BOBHK6

BODQ47

N Carbon tetrachloride

N Carbon tetrachloride

N Carbon tetrachloride

----------------------------------------------------

N Carbon tetrachloride299-W22-44

299-W22-45

3/18/94 BOBGS4 1.40 J ug/L

----------------------------------------------------

N Carbon tetrachloride

N Carbon tetrachloride

6/24/93

3/22/94

B08N04

BOBGS8

.87 U

.50 J

ug/L

ug/L

----------------------------------------------------

N Carbon tetrachloride299-W22-46 3/22/94

4/18/95

2/26/96

5/08/97

5/13/98

BOBGT1

BOF867

BOHBT2

BOK8D9

BONMK2

.40 J

.90

1.00

4.00 ..7

10.00 Q

ug/L

ug/L

ug/L

ug/L

ug/L

N Carbon tetrachloride

N Carbon tetrachloride

N Carbon tetrachloride

N Carbon tetrachloride

----------------------------------------------------

3/09/87 HOOOBK83

4/17/87 HOOOBK84

7/24/87 HOOOBK88

10/13/87 HOOOBK92

1/08/88 HOOOBK96

5/13/88 HOOOBK99

8/18/88 HOOOBKB4

12/12/88 HOOOBKB7

4/05/90 HOOOBKCO

7/09/93 B08P23

10/13/94 BOD4S6

3/20/95 BODYN1

N

N

N

N

N

N

N

N

N

N

N

N

.Carbon tetrachloride

Carbon tetrachloride

Carbon tetrachloride

Carbon tetrachloride

Carbon tetrachloride

Carbon te”trachloride

Carbon tetrachloride

Carbon tetrachloride

Carbon tetrachloride

Carbon tetrachloride

299-W23-1O 10.00 u

10.00 u

10.00 u

5.00 u

5.00 u

5.00 u

5.00 u

5.00 u

5.00 u

1.20

6.80

11.00

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

1.75 ug/L

ug/L

ug/L

ug/L

Carbon tetrachloride

Carbon tetrachloride

B.82



Data Table 3. (contd)

GeoDATReport - 3/14199

Collect Sample Fil-

Well Date Number tered

.............. -------- --------- -----

299-W23-1O 2/27/96 BOHBW2 ‘ N

8/19/97 BOLN15 N

6/10/98 BONTH5 N

Constituent Name Result Error Units

---------------------------------------- ----------------- ---------- --------

Carbon tetrachloride

Carbon tetrachloride

Carbon tetrachloride

13.00 “ug/r.l

50.00 D u9/L

81.00 D ug/L

----------------------------------------------------

HOOOBKN2 N Carbon tetrachloride299-W23-11 6/04/87

1/22/92

11/01/93

.10.00 u ug/L

1.20 J ug/L

10.00 ug/L

BOONT3 N Carbon tetrachloride

B09D14 N Carbon tetrachloride

----------------------------------------------------

B07LK1 N Carbon tetrachloride299-W23-13 ug/L

ug/L

ug/L

ug/L

n/23/92

6/24/93

3/18/94

2/08/95

5.00 u

1.00 u

1.00 J

3.00

B08MZ3 N Carbon tetrachloride

BOBGT4 N Carbon tetrachloride

BODRR4 N Carbon tetrachloride

---------------------------------------------- .------

BOONT5 N Carbon tetrachloride299-W23-14 1/27/92

3/04/93

1.30 JQ

2.00 u

.45 L

3.60

27.00 XF

ug/L

ug/L

ug/L

ug/L

ug/L

B08868 N Carbon tetrachloride

6/24/93 B08M53 N Carbon tetrachloride

3/18/94 BOBHX9 N Carbon tetrachloride

2/14/95 BODQ48 N Carbon tetrachloride

----------------------------------------------------

3/18/94

2/08/95

2/27/96

5/08/97

5/11/98

299-W23-15 BOBGT6

BODRR5

BOHBW3

BOK8F0

BONMK3

N Carbon tetrachloride 1.60 J

4.40

7.50

4“0.00

80.00 D

ug/L

ug/L

ug/L

ug/L

ug/L

N Carbon tetrachloride

N Carbon tetrachloride

N Carbon tetrachloride

N Carbon tetrachloride

----------------------------------------------------

N Carbon tetrachloride

N Carbon tetrachloride

299- W23-4 4.00 J

5.00 u

2/10/95 BODN02

BODN03

udL

ug/L

ug/L

ug/L

3/16/95 N Carben tetrachloride

N Carbon tetrachloride

BODW44

BODW46

4.00 J

4.00 J

B.83

,. ... — .-—. .. ——_— _



Collect Sample Fil-

Well Date Number tered

-------------- -------- --------- -----

299-W23-4 3/16/95 BODW48 N

6/21/95 BOFMN6 N

BOG3Y2 N

9/01/95 BOGFN7 N

Data Table3. (contd),

Geo~A~~epost - 3/14/99

Constituent Name Result Error Units

---------------------------------------- ----------------- ---------- --------

Carbon tetrachloride 4.00 J ug/L

Carbon tetrachloride 4.00 J ug/L

Carbon tetrachloride 5.00 ug/L

Carbon tetrachloride 5.00 ug/L

----------------------------------------------------



..
Data Table 3. (contd)

GeoDAT Report - 3/14/99

Collect Sample

Constituent Name Well Date Number

----------------- ------- -------- -------- ----------.--- -------- ---------

Iron

Magnesium

Manganese

Potassium

Sodium

Turbidity

Aluminum 299-W22-39

299-W22-44

Calcium 299-W22-39

299-W22-44

Chromium 299-W22-39

299-W22.-44

299-W22-39

299-W22-44

299-W22-39

299-W22-44

299-W22-39

299-W22-44

299-W22-39

299-W22-44

299-W22-39

299-W22-44

299-W22-39

299-W22-44

5/13/97 BOKC85

5/13/97 BOKC87

5/13/97 BOKC85

5/13/97 BOKC87

5/13/97 BOKC85

5/13/97 EOKC87

5/13/97 BOKC85

5/13/97 BOKC87 -

5/13/97 BOKC85

s/13/97 BOKC87

5/~3/g7 BOKCS5

5/13/97 BOKC87

5/13/97 BOKC85

5/13/97 BOKC87

5/13/97 BOKC85

5/13/97 BOKC87

5113/97 BOKC84

5/13/97 BIIKC86

Fil-

tered

-----

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

N

N

Result Error

----------------- ----------

20.10 u

18300.00 F

17900.00

1670.00 F

5.10 B

9.30 BF

Units

-----.--

Ug/I.l

ug/L

u9/11
u9/L

ug/L

w/L

41.80 C ug/L

1120.00 CF u9/L

5690.00 ug/L

281.00 F u9/L

.56 B

22.20 F

3520.00

950000.00 F

23800.00

388000.00 F

4.79

18.36

Wnl

Ugm

ug/L

U91L

ug/L

U!m

NTu

NTw

a- ,,. ?,.,,.--,*..- +.-.. ...-.,. .. .



Data Table3. (contd)

GeoDAT Report - 2/09/99

Collect Sample Fil-

Date Number tered

-------- --------- -----

Well Constituent Name Result

---------------------------------------- ---------------.

“iurbidity 5.00

Error Units

.--------- -------.

NTu

NTu

NTu

Ugll.1

NTu

ug/L

328.00 ug/L

NTu

ug/L

2730.00 ug/L

NTu

ug/L

NTu

NTu

NTu

ug/L

NTu

NTu

ug/L

NTu

NTu

ug/L

NTu

ug/L

NTu

ug/L

m

ug/L

ug/L

NTu

ug/L

NTu

ug/L

NTu

-------_-----
299-w22-44 9/09/92

12/01/92

3/09/93

6/24/93

B071S9 N

N

N

N

Y

N

Y

N

Y

N

N

Y

N

N

Y

N

N

Y

N

Y

N

Y

N

Y

Y

N

Y

N

Y

N

B07M03 Turbidity 3.00

B08850 Turbidity 4.20

B08NB4 Aluminum

Turbidity

Aluminum

380.00

12.00

32.50 UB08NB8

9/29/93 B096S0 Aluminum

Turbidity

Aluminum

840.00

20.00

32.50 UB096S4

3/18/94 Aluminum

Turbidity

Aluminum

13000.00
360.00

32.50 UBOBJY4

10/04/94

2/15/95

BOCYW7 Turbidity 100.00

BODQJ5 Turbidity

Aluminum

3.98

9.50

26.00 UBODQJ9

8/09/95

2/13/96

8/12/96

11/12/96

2/04/97

5/13/97

BOG9S3 ~rbidicy 6.38

BOH9Y2

BOH9Y6

Turbidity

Aluminum

2.72

31.00 u

BOJ6G3 Turbidity 3.10

BOJML7

BOJML8

Turbidity

Aluminum

4.62

58.50 U

BOK1J7

BOK1J8

Turbidity

Aluminum

4.86

33.60 U

BOKC86

BOKC87

Turbidity

Aluminum

18.30

18300.00

8/07/97

11112/97

2/11/98

6/23/98

Turbidity

Aluminum

17.10

31.50 BC

BOLD55

BOLD56

BOM9P5

BOM9P6

Aluminum

Turbidity

58.30 U

10.30

BOMYP8

BOMYP9

Aluminum

Turbidity

38.90 B

11.00

90NMB7

BONMB8

Aluminum

Turbidity

23.60 UC

4.01

B.86



Data Table 3. (contd)

Geo~A’rIlepoxt- 2/09/99

Well

.---....------

299-W22-44

Collect

Date

--------

8/06/98

12/16/98

Sample

Number

.--------

BOPHT3

BOPHT4

BOPHT5

BOT971

Fil-

tered

-----

Y

N

Y

N

Constituent Name Result Error

---------------------------------------- --------.-------- ----------

Aluminum 184.00 C

Turbidity 9.00

Aluminum 23.60 UC

Turbidity 10.60

Units

---.----

ug/.L

NTu

ug/L

NTu

----------------------------------------------------

B.87

——. .-



Data Table 3. (contd)

GeoDAT Report - 2/09/99

Collect Sample Fil-

Constituent Name Well Date Number tered

---------------------------------------- -------------- -------- --------- -----

Aluminum 299-W22-39 2/04/97

5/13/97

8/07/97

11/11/97

2/11/98

5/13/98

8/11/98

2/04/97

5/13/97

8/07/97

11/12/97

2/11/98

6/23/98

8/06/98

299-W22-44

299-W22-45

299-W22-46

299-W23-13

299-W23-14

299-W23-15

2/04/97

5/20/97

8/06/?7

11/11/97

2/09/98

S/12/98

8/12/98

2/04/97

5/08/97

8/07/97

11/11/97

2/05/98

5/13/98

8/11/98

2/06/97

5/07/97

8/07/97

11/11/97

2/05/98

5/11/98

8/06/98

2/04/97

5/08/97

8/07/97

11/11/97

2/05/98

5/n/98

8/06/98

2/04/97

5/08/97

8/07/97

11/11/97

2/05/98

BoKlJ6

BOKC85

BOM9P3

BOMYP6

BONMD9

BOPHT1

BOKIJ8

BOKC87

BOLD56

BOM9P5

BOMYP8

BONMB7

BOPHT3

BOPKT5

BOKIKO

BOKC89

BOLD59

BOM9P7

BOMYRO

BONMB9

BOPHT7

BOK1K2

BOK9J8

BOK9J9

BOK9K0

BOLD65

BOM9P9

BOMYL2

BONMC1

BOPKT9

BOK1K4

BOKC93

BOLD68

BOM9J7

BOMYL4

BONMC3

BOPHV1

BOK1K6

BOKC95

BOLD71

BOM9D5

BOMYC1

BONMC5

BOPKV3

BOK1K8

BOKC97

BOLD74

BOM9D7

BOM9D9

BOMYM2

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

N

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

,Y

Y

Y

Y

Y

Y

Y

Result Error Units

----------------- ---------- --------

33.60 U

20.10 u

24.70 UC

58.30 U

31.30 u

20.60 U

23.60 UC

33.60 U

18300.00

31.50 BC

58.30 u

38.90 B

23.60 UC

184.00 C

23.60 UC

33.60 U

59.70 B

25.40 BC

58.30 U

31:30 Uc

23.50 B

23.60 UC

33.60 U

20.10 u

20.10 u

97.10 B

26.20 BC

58.30 U

31.30 u

20.60 U

23.60 UC

33.60 UC

20.10 u

584.00 c

58.30 U

31.30 u

20.60 U

23.60 UC

65.30 B

29.30 B

64.10 BC

58.30 U

31.30 u

25.00 B

23.60 UC

33.60 U

20.10 u

67.90 BC

58.30 U

58.30 U

31.30 u

Ugnl

Ugn.1

ug/IJ

ug/L

WJn.1

Ug/11

ug/L
ug/L
ug/lA

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

U!31L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

B.88



Data Table 3. (contcl)

GeoDAT Report - 2/09/99

Collect Sample

Constituent Name Well Date Number

---------------------------------------- -------------- -------- ---------

Aluminum 299-W23-15

Calcium 299-W22-39

299-W22-44

299-W22-45

299-W22-46

299-W23-13

299-W23-14

299-W23-15

5/11/98 BONMC7

8/06/98 BOPHV5

2/04/97 BOK2J6

5/13/97 BOKC85

8/07/97 BOLD53

11/11/97 BOM9P3

2/n/98 BOMYP6

5/13/98 BONMD9

8/11/98 BO.PSTI

2/04/97 BOKIJ8

5/13/97 BOKC87

8/07/97 BOLD56

11/12/97 BOM9P5

2]11/98 BOMYP8

6/23/98 BOti7

8/06/98 BO.PHT3

BOPHT5

2/04/97 BOKllCO

5/20197 BOKC89

8/06/97 BOLD59

11/11/97 BOM9P7

2/09/98 BOMYRO

5/12/98 BONM89

8/12/98 BOPHT7

2/04/97 BOKlK2

5/08/97 BOK9J8

BOK9J9

BOK9K0

8/07/97 BOLD65

11/11/97 BOM9P9

2/05/98 BONYL2

5/13/98 BONMCI

8/11/98 BOPHT9

2/06/97 BOKIK4

5/07/97 BOKC93

8/07/97 BOLD68

11/11/97 BOM9J7

2/05/98 BOMYL4

5/11/98 BONMC3

8/06/98 BOP?IW

2/04/97 BOKlK6

5/08/97 BOKC95

8/07/97 BOLD71

11/11/97 BOM9D5

2/05/98 30MYCI

5/11/98 BONMC5

8/06/98 BOPSV3

2/04/97 BOKIK8

5/08/97 BOKC97

8/07/97 BOLD74

B.89

Fil-

tered

-----

Y

Y

Y

Y

Y

Y

Y

y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

N

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Result Error

----------------- ----------

30.20 B

23.60 UC

1S500.00 CSQ

17900.00

18100.00 C

18400.00

17600.00 C

18000.00

17300.00 c

15800.00 CSQ

1670.00

18900.00 C

16500.00

17700.00

19500.00 c

19200.00 C

19500.00 c

21700.00 CSQ

23100.00 C

23300.00 C

26300.00

25400.00 CQ

26500.00 C

26300.00 C

23700.00 CSQ

25600.00 Q

24600.00 Q

25900.00 Q

24400.00 C

25600.00

23100.00

23300.00

23400.00 C

17700.00 CQ

19800.00

19000.00 c

19600.00

17500.00

18400.00 C

18500.00 C

24500.00 CSQ

23400.00

19900.00 c

22800.00

17700.00

19500.00 c

21700.00 C

21500.00 CSQ

22100.00

22500.00 c

Units

--------

ug/L

u9/L

u9/L

ug/L

ug/L

ug/L

u9/L

ug/L

ug/L

ug/L

ug/L

ug/L

u9/11

ug/L

U91L

u9/L

ug/L

ug/L

ug/L

ug/3.l

ug/L

ug/L

ug/3A

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

...——



Data Table 3. (contd)

Chromium 299-W22-39

299-W22-44

299-W22-45

299-W22-46

299-W23-13

299-W23-14

GeoDAT Report - 2/09/99

Collect Sample

Constituent Name Well Date Number

---------------------------------------- -------------- -------- ---------

CalCium 299-W23-15 11/11/97 BOM9D7

BOM9D9

2/05/98 BOMYM2

5/n/98 BONMC7

8/06/98 BOPHV5

2/04/97 BOK1J6

5/13/97 BOKC85

8/07/97 BOLD53

11/11/97 Bot49P3

2/11/98 BOMYP6

5/13/98 BONMD9

8/11/98 BOPHT1

2/04/97 BOKL38

5/13/97 BOKC87

8/07/97 BoLD56

11/12/97 BOM9P5

2/11/98 BOMYP8

6/23/98 BONMB7

8/06/98 BOPHT3

BOPHT5

2/04/97 BOKIKO

5/20/97 BOKC89

8/06/97 BOLD59

11/11/97 BOM9P7

2/09/98 BOMYRO

5/12/98 BONMB9

8/12/98 BOPHT7

2/04/97 BOKM2

5/08/97 BOK9J8

BOK9L79

BOK9K0

8[07/97 BOLD65

11/11/97 BOM9P9

2/05/98 BOMYL2

5/13/98 BONMCI

8/11/98 BOPHT9

2/06/97 BOKIK4

5/07/97 BOKC93

8/07/97 BOLD68

11/11/97 BOM9J7

2/05/98 BOMYL4

5/11/98 BONMC3

8/06/98 BOPHVI

2/04/97 BOKIK6

5/08/97 BOKC95

8/07/97 BOLD71

11/11/97 BOM9D5

2/05/98 BOMYCI

5/11/98 BONMC5

8/06/98 BOPHV3

13.90

Fil-

tered

-----

Y

Y

Y

Y

-f

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

N

Y

Y

Y

Y

Y

Y

Y

Y

Y

y

y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Result Error Units

----------------- ---------- --------

21800.00

23000.00

20100.00

21600.00 C

21700.00 C

7.40 B

5.10 B

4.40 B

3.50 u

2.70 U

3.60 B

4.20 U

2.70 U

9.30 B

4.40 B

3.50 u

4.20 U

4.90 B

103.00 F

4.30 B

2.70 U

11.50

4.40 B

6.00 B

8.10 B

8.80 B

10.80

28.30

39.40

38.30

35.00

34.20

33.20

25.00

20.60

18.00

4.50 B

2.70 u

2.70 B

5.20 B

5.50 B

2.10 u

7.oO B

8.50 B

6.50 B

2.80 B

7.8o B

5.50 B

5.00 B

10.30

Ugh

U91L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/1.l

Ug/1.l

ug/L

ug/L

ug/L

ug/L



— —
Dati Table 3. (contd)

GeoDAT Report - 2/09/99

Collect Sample

Constituent Name Well Date Number

----------- ----------------------------- -------.,------- -------- ---------

Chromium 299-W23-15

Iron 299-W22-39

299-W22-44

299-W22-45

299-W22-46

299-W23-13

299-W23-14

2/04/97 BOKII(8

5/08/97 BOKC97

8/07/97 BOLD74

11/11/97 Bot49D7

BOM9D9

2/05/98 BOMYM2

5/11/98 BllNMC7

8/06/98 BOPHV5

2/04/97 BOKLJ6

5/13/97 BOKC85

8/07/97. BOLD53

11/11/97 Bot49P3

2/11/98 BOMYP6

5/13/98 BONMD9

8/11/98 BOPHTI

2/04/97 BOKIJ8

5/13/97 BOKC87

8/07/97 BOLD56

11/12[97 BOM9P5

2/11/98 BOMYP8

6/23/98 BONNB7

8/06/98 BOPRT3

BOPHT5

2/04/97 BOKIKO

5/20/97 BOKC89

8/06/97 BOLD59

11/11/97 BOM9P7

2/09/98 BOMYRO

5/12/98 BONMB9

8/12/98 BO.PHT7

2/04/97 BOKIK2

5/08/97 BOIC9J8

BOK9J9

BOK9K0

8/07/97 BOLD65

11/11/97 BOM9P9

2/05/98 BOt4YL2

5/13/98 BONMCI

8/11/98 BOPHT9

2/06/97 BOKI.K4

5/07/97 BOKC93

8/07/97 BOLD68

11/11/97 BOM9J7

2/05/98 BONYL4

5/11/98 BONMC3

8/06/98 BO??HV1

2/04/97 B051K6

5/08/97 BOKC95

8/07/97 BOLD7L

11/11/97 BOM9D5

Fil-

tered

---.-

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

N

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Result Error Units

----------------- ---------- --.-----

5.60 B

2.70 U

4.30 B

3.50 u

4.00 B

2.70 U

2.10 u

7.20 B

69.40 CQ

41.80 C

26.80 BC

44.20

82.50 C

51.90

29.70 EC

52.10 CQ

1120.00 c

27.30 BC

54.00 c

57.60 CG

27.70 BC

766.00 C

64.50 C

42.30 CQ

76.80 C

17.40 EC

29.00 B

27.30 EC

34.30

21.90 BC

67.90 CQ

19.60 B

96.10

25.80 B

82.80 C

86.70

31.80 C

56.80

26.80 EC

42.70 C

17.40 BC

536.00 C

35.70

39.50 c

40.80

42.50 C

59.30 CQ

35.40 c

77.10 c

45.80

ug/L

Ug/T.l

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/I.l

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ugh

ug/L
ug/L

U9L

ug/L

Ug/11

ug/L

ug/L

U91L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

uglL

,., . ,,,.,,,,, .: <. ,,, .,! . . . . . . . . . ,. .Y.. C-..W,-.,...,
—w:. ......



Data Table 3. (contd)

GeoDAT Report - 2/09/99

Collect Sample Fil-

Constituent Name Well Date Number tered

---------------------------------------- -------------- -------- --------- -----

Iron 299-W23-14 2/05/98

S/11/98

8/06/98

2/04/97

5/08/97

8/07/97

11/11/97

299-W23-15

2/05/98

5/11/98

8/06/98

Magnesium 299-W22-39

299-W22-44

299-W22-45

299-W22-46

299-W23-13

299-W23-14

2/04/97

5/13/97

8/07/97

11/11/97

2/11/98

5/13/98

8/n/98

2/04/97

5/13/97

8/07[97

11/12/97

2/11/98

6/23/98

8/06/98

2/04/97

5/20/97

8/06/97

11/11/97

2/09/98

5/12/98

8/12/98

2/04/97

5/08/97

8/07/97

11/11/97

2/05/98

5/13/98

8/11/98

2/06/97

5/07/97

8/07’/97

11/11/97

2/05/98

5/11/98

8/06/98

2/04/97

BOMYC1

BONMC5

BOPHV3

BOK1K8

BOKC97

BOLD74

BOM9D7

B6M9D9

BOMYM2

BONMC7

BOPHV5

BOK1J6

BOKC85

BOLD53

BOM9P3

BOMYP6

BONMD9

BOPHT1

BOK1J8

BOKC87

BOLD56

BO149P5

BOMYP8

BONMB7

BOPHT3

BOPHT5

BOKIKO

BOKC89

BOM9P7

BOMYRO

BONMB9

BOPHT7

BOK1K2

BOK9J8

BOK9J9

BOK9K0

BOLD65

BOM9P9

BOMYL2

BONMC1

BOPHT9

BOK1K4

BOKC93

BOLD68

BOM9J7

BOMYL4

BONMC3

BOPHV1

BOK1K6

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

N

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Result Error Units

----------------- ---------- --------

49.10 c

33.40

58.20 C

78.50 CQ

24.80 BC

46.30 C

31.70

42.90

37.90 c

37.30

57.90 c

5950.00 EQ

5690.00

5670.00 C

5900.00

5630.00

5640.00

5610.00 CQ

4960.00 EQ

281.00

5830.00 C

5130.00

5570.00

6020.00 C

6100.00 CE

6190.00 CE

6800.00 EQ

7090.00 .

7120.00

8150.00

7760.00 C

8160.00 CQ

8170.00 CQ

7960.00 EQ

8380.00

8020.00

8520.00

8030.00 C

8560.00

7760.00

7690.00

7860.00 CQ

5660.00

6060.00

6840.00 C

6150.00

5510.00

5760.00 CQ

5860.00 CE

7890.00 EQ

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

Ug/11

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/I.l

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

Ugnl

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

B.92



Data Table 3. (contd)

GeoDAT Report - 2/09/99

Collect

Constituent Name Well Date

---------------------------------------- -------- :-------------

Magnesium 299-W23-14 5/08/97

8/07/97

11/11/97

2/05/98

5/11/98

8/06/98

2/04/97

5/08/97

8/07/97

11/11/97

299-W23-Z5

2/05/98

5/n/98

8/06/98

Manganese 299-W22-39

299-W22-44

299-W22-45

299-W22-46

299-W23-13

2/04/97

5/13/97

8/07/97

11/11/97

2/11/98

5/13/98

8/11/98

2/04/97

5/13/97

8/07/97

11/12/97

2/11/98

6/23/98

8/06/98

2/04/97

5/20/97

8/06/97

11/11/97

2/09/98

5/12/98

8/12/98

2/04/97

5/08/97

8/07/97

11/11/97

2/05/98

5/13/98

8/11/98

2/06/97

5/07/97

8/07/97

11/11/97

2/05/98

Sample

Number

---------

BOKC95

BOLD71

BOM9D5

BOMYC1

BONMC5

BOPHV3

BOKIK8

BOKC97

BOLD74

BOM9D7

BOM9D9

BOMYM2

BONMC7

BOK1J6

BOKC85

BOLD53

BOM9P3

BOMYP6

Bom9
BOPHT1
BOK1J8“
BOKC87
BOLD56
BOM9P5

BOMYP8

BONMB7

BOPHT3

BOPHT5

BOKIKO

BOKC89

BOLD59

BOM9P7

BOMYRO

BOPST7

BOK1K2

BOK9J8

90K9J9

BOK9K0

BOLD65

BOM9P9

BOMYL2

BONMC1

BOPHT9

BOK1K4

BOKC93

BOLD68

BOM9J7

BOMYL4

Fil-

tered

-----

Y

Y

Y

Y

1’

Y

Y

Y

Y

Y

Y

Y

Y

y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

N

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Result Error Units

----------------- ---------- -------.

7520.00 C

6270.00 C

7270.00

5640.00

6150.00 CQ

7030.00 CE

7180.00 EQ

7280.00 C

7360.00 C

7220.00

7650.00

6650.00

7120.00 CQ

7250.00 CE

3.40 BQ

.56 B

2.30 B

2.80 BQ

2.40 B

1.90 B

2.50 BQ

2.90 BQ

22.20

2.80 B

1.70 B

2.10 B

2.70 B

22.80 Q

4.30 BQ

3.10 BQ

1.90 B

2-20 B

2.50 BQ

2.20 B

2.00 BQ

2.40 BQ

3.60 BQ

1.40 B

2.80. B

2.30 B

2.50 B

3.10 BQ

2.00 B

1.10 u

2.60 BQ

1.80 B

1.10 B

5.60

2.20 BQ

3.20 B

Ug/I.l

U911J

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

u9/IJ

ug/L

ug/L

ug/L

ug/L .

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

Ugh

ug(L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

B.93

.. —.—.



..-——— —.

Data Table 3. (contd)

Constituent Name

----------------------------------------

Manganese

Potassium

299-W23-15

299-W22-39

299-W22-44

299-W22-45

299-W22-46

299-W23-13

GeoDAT Report - 2/09/99

Collect Sample

Well Date Number

-------.------ -------- ---------

299-W23-13 5/11/98 BONNC3

8/06/98 BOPHV1

299-W23-14 2/04/97 BOKlK6

5/08/97 BOKC95

8/07/97 BOLD71

11/11/97 BOM9D5

2/05/98 BOMYC1

5/11/98 BONMC5

8/06/98 BOPHV3

2/04/97 BOiClK8

5/08/97 BOKC97

8/07/97 BOLD74

11/11/97 BOM9D7

BO!49D9

2/05/98 BOMYM2

5/11/98 BONMC7

8/06/98 BOPHV5

2/04/97 BOKiJ6

5/13/97 BOKC85

8/07/97 BOLD53

11/11/97 BOM9P3

2/11/98 BOMYP6

5/13/98 BONMD9

8/11/98 BOPHT1

2/04/97 BOKILT8

5/13/97 BOKC87

8/07/97 BOLDS6

11/12/97 BOM9P5

2/11/98 BOMYP8

6/2/98 BONl@7

8/06/98 BOPHT3

BOPHT5

2/04/97 BOKIKO

5/20/97 BOKC89

8/06/97 BOLD59

11/11/97 BOM9P7

2/09/98 BOMYRO

5/12/98 BONMB9

8/12/98 BOPHT7

2/04/97 BOK3.K2

5/08/97 BOK9J8

BOK9J9

BOK9K0

8/07/97 BOLD65

11/11/97 BOM9P9

2/05/9’8 BOMYL2

5/13/98 BONNCI

8/11/98 BOPHT9

2/06/97 BOK1K4

5/07/97 BOKC93

13.94

Fil-

tered

-----

Y

Y

Y

Y

Y

“Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

N

Y

Y

Y

Y

Y

Y

Y

Y

Result Error Units

----------------- ---------- ------

2.20 BQ

3;30 B

4.50 BQ

2.40 B

2.40 B

3.10 BQ

2.40 B

3.70 BQ

4.80 B

4.60 BQ

2.00 B

3.00 B

2.40 BQ

3.30 BQ

2.10 B

2.20 BQ

3.80 B

2330.00 U

3520.00

3600.00

2640.00 U

2180.00 U

3070.00

3280.00

2330.00 U

950000.00

2960.00

2640.00 U

3960.00

1790.00 u

3640.00

2340.00

2330.00 U

4180.00

3540.00

4980.00

3080.00

3280.00

4040.00

2330.00 U

5060.00

4220.00

3400.00

4010.00

3260.00

3290.00

2250.00

3370.00

3750.00

1900.00 u

ug/L

u9/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

u9/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

@L

ug/L

ug/L

u9/L

u9/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/I.l



DataTable3. (contd)

GeollA~Report - 2/09/99

Collect Sample
Constituent ~a~e Well Date lltiex
---------------------------------- ------ . -------------- -------- ---------
Potassium “ 299-W23-X3 8/07/97 BOLD68

11/11/97 BO~9J7
2/05/98 BO~
5/11/98 BOWMC3
8/06/98 BOPHV1

299-W23-14 2/04/97 BOK1K6

5/08/97 BOI(C95

8/07/97 BOLD71

11/11/97 BOM9D5

2/05/98 BOMYC1

5/11/98 BOWMC5

8/06/98 BOPHV3

299-W23-15 2/04/97 BOKlK8

5/08/97 BOKC97

8/07/97 BOLD74

11/11/97 BO149D7

Bo149D9

2/05/98 BOMYM2

5/11/98 BONMC7

8/06/9$3 BOF’WV5

Sodium 299-W22-39 2/04/97

5/13/97

8/07/97

11/11/97

2/11/98

5/13/98

8/11/98

299-W22-44 2/04/97

5/13/97

8/07/97

11/12/97

2/11/98

6/23/98

8/06/98

299-W22-45 2/04/97

5/20/97

8/06/97

11/11/97

2/09/98

5/12/98

8/12/98

299-W22-46 2/04/97

5/08/97

8/07/97

11/11/97

2/05/98

5/13/98

B.95

BOK1J6

BOKC85

BOLD53

BOM9P3

BOMYP6

BOW14D9

BOPST1

BOKIJ8

BOKC87

BOLD56

BOM9P5

BOMYP8

BOWMB7

BOPHT3

BOPST5

BOK2K0

BOKC89

BOLD59

BOM9P7

BOMYRO

Bom9

BOPST7

BOK1K2

BOK9J8

BOK9J9

BOK9K0

BOLD65

BOM9P9

BONNL2

BOWWC1

Fil-

tered

-----

Y.

Y

Y

Y

Y

Y

Y

Y

Y

Y“

Y

Y

Y

Y

Y

Y

Y

Y

Y

y

Y

Y

Y

Y

Y

Y

y

y

Y

Y

y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

N

y

y

Y

Y

Y

Result Error Units

----------------- ---------- --------

3750.00

2640.00 U

3100.00

3030.00

3780.00

2330.00 U

4410.00

4030.00

2640.00 U

3450.00

3860.00

3310.00

3820.00

3280.00

3160.00

2640.00 U

2640.00 U

2660.00

3020.00

2600.00

24200.00 Q

23800.00

23500.00

24200.00 Q

23200.00

23100.00 Q

21900.00 Q

19500.00 Q

388000.00

21100.00

19700.00

20800.00

21300.00

21400.00

21900.00

23900.00 Q

25900.00

24400.00

26800.00 Q

25800.00 Q

26300.00 Q

25200.00 Q

24600.00 Q

25800.00

25100.00

26100.00

24500.00

25600.00 Q

23500.00

22900.00 Q

ug/L

Um.1

ug/L

U91L

U91L

ug/L

ug/IA

ug/L

ug/L

Ugn.1

ug/L

ug/L

ug/L

ug/L

ug/L

U91L

uglIl

ug/L

ug/L

uglL

ug/L
u9/L
ug/L

uglI.1

ug/L

ug/L

ug/11

ug/11

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

c—, ....... ...7..%.> O, -..,---- J--- .,-.’.:-.,:.,,,-’. . .. ..>.+ .... -. .



Data Table 3. (contcl)

GeoDAT Report - 2/09/99

Collect Sample Fil-

Constituent Name Well Date Number tered

---------------------------------------- ----.--------- -------- --------- -----

Sodium 299-W22-46 8/11/98

299-W23-13 2/06/97

5/07/97

8/07/97

11/11/97

2/05/98

5/11/98

8/06/98

2/04/97

5/08/97

8/07/97

11/11/97

2/05/98

5/11/98

8/06/98

2/04/97

5/08/97

8/07/97

11/11/97

299-W23-14

299-W23-15

2/05/98

5/11/98

8/06/98

BOPHT9

BOK1K4

BOKC93

BOLD68

Bo149J7

BOMYL4

BONMC3

BOPWV1

BOK1K6

BOKC95

BOLD71

BOM9D5

BOMYC1

BONMC5

BOPHV3

BOK1K8

BOKC97

BOLD74

BOM9D7

BONMC7

BOPHV5

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Result Error Units

--------------

22500.00 Q

19400.00

20700.00

20000.00

20900.00 Q

18600.00

19700.00 Q

19800.00

23300.00 Q

22900.00

21100.00

23600.00 Q

19400.00

20900.00 Q

22800.00

18300.00 Q

18700.00

18800.00

18200.00 Q

19100.00 Q

16700.00

17700.00 Q

17700.00

-------------- -------.

ug/L

ug/IJ

ug/L

ug/L

ug/L

ug/L

w/L

ug/L

ug/L

ug/L

ug/L

ug/I.l

ug/L

ug/L

ug/L

ug/L

ug/L

U91L

ug/L

ug/L

ug/L

ug/L

u9/L

B.96



Data Table 3. (contd)

Collect Sample Fil-

Well Date Number tered

-------------- -------- --------- -----

299-W22-39 11/14/91

1/27/92

4/23/92

7/10/92

11/24/92

3/04/93

6/24/93

3/18/94

2/14/95

2/08/96

11/12/96

2/04/97

5/13/97

8/07/97

11/11/97

2/11/98

5/13/98

8/11/98

BOOLT9

B01QW7

B067W0

B071S4

B07LZ8

B08845

B08N99

BOBJX5

BODQJO

BOH9V9

BOK1J5

i30KC84

BOLD52

BOM9P4

BOMYP7

BONV36

BOPHT2

.
299-W22-44 12/01/92 B07M03

3/09/93 B08850

6/24/93 B08NB4

9/29/93 B096S0

3/18/94 BOBJk’O

2/15/95 BODQJ5

2/13/96 BOH9Y2

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

GeoDAT Report - 2/09/99

Constituent Name Result Error Units

---------------------------------------- ----------------- ---------- --------

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

----------------------------------------------------

N

N

N

N

N

N

N

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

B.97

600.00

500.00

500.00

500.00

600.00

400.00

700.00

800.00

800.00

760.00

.43

.45

.41

.59

.37

.43

.32

.46

500.00

500.00

600.00

400.00

700.00

700.00

660.00

127.00

105.00

105.00

. 105.00

127.00

84.40

45.80

456.00

312.00

u9/L

ug/L

ug/L

ug/L

u9/L

u9/L

ug/L

ug/L

ug/L

ug/L

mg/L

mg/L

@L

mg/L

@L

mg/L

mg/L

@L

105.00 ug/L

105.00 ug/L

39.20 ug/L

84.00 ug/L

399.00 ug/L

273.00 ug/L

ug/L

-.



Data Table 3. (contd)

GeoDAT Report - 2/09/99

Constituent Name Result Error Units

---------------------------------------- -.--------------- ---------- --------

Collect Sample Fil-

Well Date Number tered

-------------- -------- --.------ -----

Fluoride .32

.32

.28

.35

.28

.33

.30

.30

.32

500.00

500.00

600.00

500.00

500.00

800.00

700.00

780.00

.42

.42

.37

.43

.37

.39

.31

.36

400.00

mgh299-W22-44 11/12/96

2/04/97

5/13/97

8/07/97

11/12/97

2/11/98

6/23/98

8/06/98

BOJML7 N

BOK1J7 N Fluoride

Fluoride

mg/L

BOKC86 N mq/L

BOLD55 N Fluoride

Fluoride

rngh

BOM9P6 N mg/L

BOMYP9 N Fluoride

Fluoride

Fluoride

Fluoride

mg/L

mg/LBONMB8 N

BOPHT4

BOPHT6

N

N

299-W22-45 11/24/92

4/05/93

6/24/93

9/29/93

B07M08

308855

308N04

B096S5

B096S6

BOBJY5

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride “

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

105.00

32.70

39.20

105.00

105.00

456.00

273.00

wh

w/L

ug/L

ug/L

ug/L

ug/L

wh

WL

mg/L

3/22/94

2/15/95

2/13/96

11/12/96

2/04/97

5/20/97

8/06/97

11/11/97

2/09/98

S/12/98

8/12/98

BODQKO

BOIi9Z7

BOJML9

BOK1J9 mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

BOKC88

BOLD58

BOM9P8

BOMYR1

BONV23

----------------------------------------------------

N Fluoride299-w22-46 4/23/92 B067X0 84.40 ug/L



Data Table 3. (contd)

GeoDAT Report - 2/09/99

Collect Sample Fil-

Well Date Number tered

-------- -------------- --------- -----

299-W22-46 7/10/92 B071T4 N

11/23/92 B07M13 * N

299

3/05/93

6/24/93

3/22/94

2/14/95

2/08/96

11/11/96

2/04/97

5/08/97

8/07’/97

11/11/97

2/05/98

5/13/98

8/11/98

,-w23-13 10/03/91

1/27/92

4/23/92

7/10/92

lL/23/92

3/04/93

6/24/93

3/18/94

2/14/95

B08860

B08NB9

BOBJZO

BODQK5

BODQK6

BOHB07

BOJMM1

BOKIK1

BOK9J7

BOK9J9

BOLD64

BOM9R0

BOMYL3

BONV35

BOPHVO

BOOLV3

B01QX2

B067X5

B071T9

B07M38

B087Q0

B08MX4

BOBJZ5

BODQL5

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

----------

N

N

N

N

N

N

N

N

N

.-.

Constituent Name Result Error Units

---------------------------------------- -----.----------- ---------- ---..---

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

------------------------------------------

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

B.99

500.00

600.00

600.00

700.00

800.00

800.00

800.00

810.00

.43

.43

.42

.44

.40

.38

.37

.32

.43

600.00

600.00

600.00

500.00

500.00

300.00

600.00

700.00

700.00

105.00 ug/L

127.00 ug/L

127.00 ug/L

45.80 ug/L

456.00 ug/L

312.00 ug/L

312.00 ug/L

ug/L

mg/L

mgh

mg/L
mg/L

mg/L

mg/L

m@L

n@L

wfL

54.00

127.00

127.00

105.00

105.00

63.30

39.20

399.00

273.00

ug/L

ug/L

w/L

ug/L

ug/L

Ugn.1

ug/L

w/L

ug/L

—.—. . . ..— ...



Data Table 3. (con@

GeoDATReport - 2/09/99

Well

---.---------

299-W23-13

Collect Sample Fil -

Date Number tered

-------- --------- -----

2/07/96 BOHB17

11/07/96 BOJMM3

2/06/97 BOKIK3

5/07/97 BOKC92

8/07/97 BOLD67

11/11/97 BOM9J8

2/05/98 BOMYL5

5/11/98 BONV24

8/06/98. BO.QHV2

299-W23-14 10/09/91 BOOLV7

1/27/92 BOIQX7

4/23/92 B067Y0

7/10/92 B071V4

B071V5

11/23/92 B07M18

3/04/93 B087Q5

6/24/93 B08NC4

3/18/94 BOBKOO

2/14195 90DQM0

2/07/96 BOHB27

11/07/96 BOJMM5

2/0.4/97 BOK1K5

5/08/97 BOKC94

8/07/97 BOLD70

11/11/97 BOM9D6

N

N

N

N

N

N

N

N

N

Constituent Name Result Error

---------------------------------------- ----------------- ----------

Fluoride 640.00

Fluoride .37

Fluoride .38

Fluoride .33

Fluoride .36

Fluoride .35

Fluoride .33

Fluoride .26

Fluoride .34

----------------------------------------------------

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

510.00

500.00

400.00

400.00

400.00

400.00

300.00

Soo.oo

700.00

400.00 Y

630.00

.36

.34

.34

.36

.31

Units

--------

ug/L

mg/I.l

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

46.00 ug/L

105.00 ug/L

84.40 ug/L

84.40 ug/L

84.40 ug/L

84.40 ug/L

63.30 ug/L

32.70 ug/L

399.00 ug/L

156.00 ug/L

ug/L

mg/L

mg/L

mg/L

mg/L

mg/L

B.1OO



Data Table3. (contd)

Geo~A~~epoxt - 2/09/99

Collect Sample Fil-

Well Date Number tered

.............- -------- --------- -----

Constituent Name Result Error Units

---------------------------------------- ----------------- ---------- --------

299-W23-14 2/05/98

5/11/98

8/06/98

Fluoride

Fluoride

Fluoride

.32 w/L

.25 mg/L

BOMYC2

BONV25

BOPWV4

N

N

N .35 mg/L

----------------------------------------------------

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

4/23/92

7/10/92

11/23/92

3/04/93

6/25/93

B067N4

B071W0

B07t423

B087S0

B08NC9

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

299-W23-15 500.00

400.00

105.00 ug/L

84.40 ug/L

500.00

400.00

105.00 ug/L

84.40 ug/L

500.00

400.00

32.70 ug/L

26.20 ug/L

3/18/94

2/14/95

2/08/96

11/11/96

2/04/97

5/08/97

8/07/97

11/11/97

BOBK05 800.00

800.00

456.00 ug/L

312.00 ug/L

BOHB37

BOJMM7

BOK1K7

BOKC96

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

Fluoride

710.00

.44

.42

.32

.41

.41

.36

.41

.32

.40

ug/L

rig/L

n@L

mg/L

.mq/L

mg/L

WILBOM9F0

BOMYM3

BONV26

BOP*6

2/05/98

5/11/98

8/06/98

@L

mg/L

mg/L

---------. -------------------------------------------

B.101

.— —.___ .,___ -—.—.. ._



Data TabIe4. Twistable provides datainreference tocommentl13.

—————

GeoDAT Report - 2/16/99

Collect

Well Date

-------------- --------

299-W23-1 3/12/86

Sample

Number

---------

HOO0BJQ6

Fil-

tered

-----

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

-------

Constituent Name Result Error Units

---------------------------------------- ----------------- ---------- -.------

Cesium-137

Cesium-137

Cesium-137

Cesium-137

Cesium-137

Cesium-137

Cesium-137

Cesium-137

Cesium-137

Cesium-137

Cesium-137

Cesium-137

Cesium-137

Cesium-137

Cesium-137

Cesium-137

Cesium-137

Cesium-137

Cesium-137

------------------------------------------

2.88 u

3.00 u

-6.54 U

1.72 U

5.00 u

-4.54 u

3.08 U

-1.60 U

-1.48 U

2.63 U

.37 u

-4.33 u

8.27

2.02

-.17 u

.70 u

1.82 U

-1.99 u

-.00 u

5.03 pCi/L

4.90 pCi/L

6.71 pCi/L

5.06 pCi/L

5.75 pCi/L

8.30 pCi/L

5.40 pCi/L

4.81 pCi/L

4.47 pCi/L

8.31 pCi/L

5.86 pCi/L

5.79 pCi/L

6.47 pCi/L

1.00 pCi/L

2.09 pCi/L

2.43 pCi/L

1.40 pCi/L

2.59 pCi/L

2.44 pCi/L

6/27/86 HOOOBJQ7

7/25/86 HOO0BJQ8

1/28/87 HOOOBJR1

7/01/87 HOOOBJR6

9/22/87 HOOOBJR8

12/01/87 HOOOBJR9

3/01/88 HOOOBJS1

5/19/88 HOOOBJS2

7/28/88 HOOOBJS3

HOOOBJS5

2/15/89 HOOOBJS6

9/26/89 HOOOBJS7

3/11/96 BOHN40

8/28/97 BOLN12

BOLN14

l/21/98

5/27/98

9/16/98

BOMX93

BONN26

BOPR41

---

B.102



.

Data Table5. Thistablep rovides&tahreferencetoc omentl 12.

GeoDAT”Report - 2/10/99

Collect

Well Date

----------....--.-----

299-W23-1 12/03/91

Sample

Numbe+

---------

BOONF1

Fil-

tered

-----

N

Constituent Name Result Error Units

---------------------------------------- ----------------- ---------- --------

Conductivity

Conductivity

Conductivityy

Conductivity

Conductivity

Conduct ivity

Conductivity

228.00 umhos/cm

BOHN40 N 231.00 umhos /cm

umhos/cm8/28/97 BOLN1l N 410.00

l/2X/98 BOMX90

BOMXN5

N

N

333.00

365.00

umhos/cm

umhos/cm

5/27/98

9/16/98

BONM26 N 249.00 Y umhos /cm

BOPR41 N 249.00 utios/cm

--------------------, --------------------------------

9/27/94

3/11/96

6/19/96

BOC1V6 N299-W23-7 Conductivity

Conductivityy

Conductivity

Conductivity

Conduct ivity

Conduct ivity

Conductivity

Conductivity

Conductivity

Conductivity

Conduct ivity

Conductivity

Conductivityy

Conductivity

Conductivity

-------------------------------------------

257.00 umhos/cm

BOHKY1 N 300.00 “ umhos/cm

BOHL56

BOHL57

BOHLT8

BOHX28

N

N

Y

N

234.00

236.00

umhos/cm

umhos/cm

umhos /cm

umhos/cm

-242.00

235.00

6/25/96 BOHLV3

BOHLV4

BOHLW6

BOHX45

BOHX47

N

Y

N

N

N

315.00

326.00

284.00

326.00

322.00

umhos/cm

umhos/cm

umhos/cm

umhos/cm

umhos/cm

8/27/97

6/29/98

9/16/98

1/11/99

BOLN18 N 159.50 umhos/cm

BONT4 O N 206.00 umhos/cm

BOPR47 N 181.00 umhos/cm

BOT9B7 N 182.00 umhos/cm

--------- .

.—

B.103

..-. ,., .,, ,. ,., . . ... ... .. ... . -, -... .--..., .... .. . . . ..<...... -. -- .. .. .J... K.K
-7-—— .— ------- --- .—.



Data Table 5. (contd)

Chloride

Fluoride

Magnesium

Nitrogen in Nitrate

Potassium

Sulfate

Technetium-99

Tritium

GeoDAT Report - 2/11/99

Collect Sample

Constituent Name Well Date Number

---------------------------------------- -------------- -------- ---------

Calcium 299-W23-1 1/21/98 BOMX92

5/27/98 BONM25

9/16/98 BOPR40

299-W23-1 12/03/91 BOOMF1

1/21/98 BOMX93

BOMXN6

5/27/98 BONM26

9/16/98 BOPR41

299-W23-1 ‘ 12/03/91 BOOMF1

1/21/98 BOMX93

BOMXN6

5/27/98 BONM26

9/16/98 BOPR41

1/21/98 BOMX92

5/27/98 BONM25

9/16/98 BOPR40

1/21/98 BOMX93

BOMXN6

5/27/98 BONM26

9/16/98 BOPR41

1/21/98 BOMX92

5/27/98 BONN25

9/16/98 BOPR40

299-W23-I 12/03/91 BOOMF1

1/21/98 BOMX93

BOMYJJ6

5/27/98 BONN26

9/16/98 BOPR41

3/11/96 BOHN40

8/28/97 BOLN1l

BOLN13

1/21/98 BOMX90

BONXN5

5/27/98 BONNY6

9/16/98 BOPR41

3/01/88 HOOOBJSO

9/28/88 HOOOBJS4

12/03/91 BOOMF1

3/11/96 BOHN40

8/28/97 BOLNII.

BOLN13

1/21/98 BOMX93

5/27/98 BONM26

B.104

299-W23-1

299-W23-1

299-W23-1

299-W23-1

299-W23-1

Fil-

tered

-----

Y

Y

Y

N

N

N

N

N

N

N

N

N

N

Y

Y

Y

N

N

N

N

Y

Y

Y

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

Result Error Units

----------------- ---------- --------

25900.00 CQ

21800.00

20800.00 Q

8100.00

5.75 D

7.28 D

5.00 D

5.10 CD

1000.00

.42

.42

.45

.46

8020.00 Q

6740.00

6500.00

10.00 D

11.30 D

4.09 D

3.15 D

3610.00

3760.00

4830.00

19000.00

17.80

17.30

16.30

15.10

180.96

1490.00

1150.00

2890.00 G

513.00 PG

1170.00

624.00

231.00 U

435.00 u

96.80

-37.32

2490.00

2600.00

1010.00

502.00

ug/L

ug/L

ug/L

2730.00 ug/L

mg/L

mg/L

mg/L .

m9/L

211.oO ugjL

lng/L

mg/L

mg/L

mg/L

ug/L

ug/L

ug/L

mg/L

mg/L

mg/L

mg/L

ug/L

ug/L

ug/I.l

18300.00 ug/L

m9/L

mg/L

mg/L

mg/L

21.16 PCi/L

174.00 pCi/L

137.00 pCi/L

325.00 PCi/L

67.70 pCi/L

138.00 pCi/L

79.70 pCi/L

381.00 pCi/L

469.00 pCi/L

287.50 pCi/L

200.80 pCi/L

403.00 pCi/L

410.00 pCi/L

281.00 pCi/L

232.00 pCi/L



Constituent Name

----------------------------------------

Tritium

Data Table 5. (contd)

GeoDAT Report - 2/11/99

Collect Sample

Well Date Number

-------------- -------- ---------

299-W23-1 9/16/98 BOPR41

B.105

Fil-

tered Result Error

----- ----------------- ----------

N 202.00 u 217.00

Units

..------

pCi/L

—–— - .



—..

Data Table 5. (contd)

GeoDAT Report - 2/11/99

Collect Sample Fil-

Well Date Number tered

-------------- -------- --------- -----

299-W23-1O 4/05/90

12/31/91

1/14/92

12/11/92

7/09/93

10/13/94

3/20/95

6/09/95

2/27/96

8/19/97

6/10/98

299-W23-2

299-W23-3

HOOOBKCO

BOOMF5

B01N23

B07S25

B08P23

BOD4S6

BOFWN9

BOHBW2

BOLN15

BONTH5

N

N

N

N

N

N

N

N

N

N

N

----------

Constituent Name Result Error Units

---------------------------------------- ----:----..------- ---------- --------

Conduct ivity

Conduct ivity

Conductivity

Conduct ivity

Conduct ivity

Conduct ivity

Conduct ivity

Conduct ivity

Conduct ivity

Conduct ivity

Conduct ivity

----------------------------- .-------------

9/27/94 BOC1Y6 N Conduct ivity

7/31/95 BODYN8 N Conductivity

3/11/96 BOHKYO N Conduct ivicy

8/27/97 BOLN16 N Conductivity

5/27/98 BONT36 N Conduct ivity

9/16/98 BOPR43 N Conduct ivity

----------------------------------------------------

9/27/94 BOC1V5

7/26/95 BOFMN5

3/11196 BOHKY2

7130/97 BOL4Y5

1/19/98 BOMLL3

5/28198 BONT38

9/16/98 BOPR45

---

N

N

N

N

N

N

N

---

Conductivity

Conduct ivity

Conduct ivity

Conductivity

Conduct ivity

Conduct ivity

Conduct ivity

------------------------------------------

B.106

521.00

286.00

315.00

266.00

238.00

225.00

210.00

251.00

242.00

239.00

203.00 Y

372.00

280.00

245.00

228.00

211.00 Y

225.00

234.00

260.00

210.00

234.00

226.00

197.00 Y

216.00

53.40 umhos/cm

umhos/cm

umhos/cm

umhos/cm

umhOs/cm

umhos/cm

umho.dcm .

umhOs/cm

umhos /cm

umhos /cm

umhos/cm

umhos/cm

umhos/cm

umhos/cm

umhos/cm

umhOs/cm

umhos/cm

umhOs/cm

umhoslcm

umhOs/cm

umhos /cm

umhos/cm

umhos/cm

umhos/cm



Collect Sample Fil-

Well Date Number tered

-------------- -------- --------- -----

299-N23-9 4/06/90 HOOOBN34

11/25/91 BOOMF4

4/27/92 B06DW5

7/20/93 B08P09

11/11/93 B09D15

10/14/94 BOD2W6

4/18/95 BOF870

5/23/95 BOFJT9

5/22/96 BOHTB9

8/12/97 BOLN20

6/15/98 BONWB4

9/23/98 BOPR49

N

N

N

N

N

DataTable5. (contd)

GeoDAT Report - 2/11/99

Constituent Name Result Error Units

---------------------------------------- -----.----------- .--------- --------

Conduct ivity 3,~2-130 21.80 umhos/cm

Conductivityy 206.00 Umhos /cm

Conductivityy 301.00 umhos/cm

Conductivity 693.00 umhos/cm

Conductivity 400.00 umhos/cm

N Conduct ivity

N Conductivity

N Conductivity

N Conduct ivity

N Conductivity

N Conduct ivicy

N Conductivity

----------------------------------------------------

B.107
.

411.00

247.00

200.00

270.00

267.00

29S.00

381.00

358.00 Y

456.00

umhos/cm

umhos/cm

umhos/cm

umhos/cm

umhos/cm

umhos/cm

umhos/cm

umhOs/cm

urnhos/cm

. . .. . . . . .rxrr——---~ . . .. -. - . .“ ., .’ -. . . .
. .—..——.— —- .—



.. : ._ .,-. .—.- ..-. ..—- ——.:——.——_——”— -——

Data Table6. Twistable provides datainreference toco-entl14.

GeoDAT Report - 2/14/99

Collect Sample

Well Date Number

-------------- -------- --------

299-W22-39 11/14/91 BOOLT9

Fil-

tered

-----

N

Constituent Name

----------------------------------------

Nitrate

Technetium- 99

Result

----------------

18000.00 H

413.00

Error Units

.-------- --------

10100.00 ug/L

46.7’3 pCi/L

1/27/92 BOIQW7

4/23/92 B067W0

7/10/92 B071S4

11/24/92 B071.IZ8

3/04/93 B08845

6/24/93 B08N99

3/18/94 BO%JX5

N-

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

Nitrate

Technetium- 99

Nitrate

Technetium-99

Nitrate

Technetium-99

Nitrate

Technetium- 99

Nitrate

Technetium-99

Nitrate

Technetium- 99

Nitrate

Technetium-99

Technetium-99

Technetium-99

Nitrate

Technetium-99

Technetium- 99

Nitrate

Technetium-99

Technetium- 99

Nitrogen in Nitrate

Technetium- 99

Nitrogen in Nitrate

Technetitim-99

Nitrogen in Nitrate

Technetium- 99

Nitrogen in Nitrate

Technetium-99

Nitrogen in Nitrate

Technetium- 99

17000.00

359.00

18000.00

453.00

19000.00

554.00

16000.00

677.00

19000.00

627.00

20000.00

554.00

20000.00 D

754.00

716.00

768.00

18000.00 D

829.00

796.00

17000.00 D

73.81 F

619.23

3.33 DQ

344.00

2.78 DE

306.00

2.60 D

183.00

2.80 D

105.00

2.80 DQ

93.50

9570.00

40.57

ug/L

pCi/L

10100.00
50.79

ug/L

pCi/L

ug/L

pCi/L

10700.00

61.96

9000.00
75.33

ug/L

pCi/L

10700.00

69.76

ug/L

pCi/L

1730.00

61.78

wi/L

pCi/L

ug/L

pCi/L83.58

9/20/94 BOCYV9

BOCYWO

79.49

85.09

pCi/L

pCi/L

2/14/95 BODQJO 3780.00

91.91

ug/L

pCi/L

8/09/95 BOG9RI

2/08/96 BOR9V9

88.20 pCi/L

ug/L

pCi/L9.71

68.998/12/96 BOJ6F9

11/12/96 BOJML5

pCi/L

mg/L

pCi/L40.70

2/04/97 BOK1J5 mg/L

PCi/L36.40

5/13/97 BOKC84 w/L

pCi/L23.10

8/07/97 BOLD52 mg/L

pCi/L25.30

mg/L

pCi/L

11/11/97 BOM9P4

24.60

B.108



Data Table6. (contd)

GeollA~Ileport - -2/14/99

Collect Sample Fil-

Well Date Number tered

-------------- -------- --------- -----

Constituent Name Result Error Units

---------------------------------------- ----------------- ---------- --------

299-W22-39 2/11/98 BONYP7 Nitrogen in Nitrate

Technetium-99

Technetium-99

Nitrate

Nitrogen in Nitrate

N

N

N-

N

3.17 DH

85.20

n@L
24.20 pCi/L

5/13/98 BONNFO

BONV36

8/11/98 BOPHT2

97.60

13.00 D

24.20 pCi/L

mg/L

3.32 D

73.60

mg/L

22.80 pCi/LTechnetium-99

----------------------------------------------------

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

299-W22-44 9/09/92 B071S9 Nitrate

Technetium-99

700.00
12.90

394.00 ug/L

3.43 pCi/L

12/01/92 B07M03 Nitrate

Technetium-99

900.00
2.06 U

507.00 ug/L

2.48 pCi/L

3/09/93 B08850 Nitrate

Technetium- 99

1700.00
2.83

957.00 ug/L

2.28 pCi/L

6/24/93 B08NB4 Nitrate

Technetium-99

800.00

4.44

69.40 U$J/~

2.38 pCi/L

9/29/93 B096S0 108.00 ug/L

2.40 pCi/L

Nitrate

Technetium-99

900.00
1.44 u

3/18/94 BOBJYO Nitrate

Technetium-99

800.00

3.45

ug/L

2.43 pCi/L

lo/04/94 BOCYW7

2/15/95 BODQJ5

Technetium-99 2.24 U 2.38 pCi/L

Nitrate

Technetium-99

500.00

2.24 U

105.00 ug/L

2.46 pCi/L

8/09/95 BOG9S3

2/13/96 BOH9Y2

Technetium- 99 2.80 2.40 pCi/L

Nitrate

Technetium- 99

1500.00

2.57

ug/L

2.50 pCi/L

8/12/96 BOJ6G3

11/12/96 BOJML7

Technetium- 99 2.48 pCi/L2.59

Nitrogen in Nitrate

Technetium-99

.98 DQ

5.60 J

mg/L

5.03 pCi/L

2/04/97 BOKK77 Nitrogen in Nitrate

Technetium-99

1.30 DH

2.95 U

mg/L
4.56 pCi/L

5/13/97 BOKC86 Nitrogen in Nitrate

Technetium-99

3..84D

6.64 J

mg/L
4.80 pCi/L

8/07/97 BOLD55 Nitrogen in Nitrate 2.32 D m9/L

B.109
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Data Table 6. (contd)

GeoDAT Report - 2/14/99

Collect Sample Fil-

Well Date Number tered

-------------- -------- --------- -----

299-W22-44 8/07/97 BOLD55 N

11/12/97 BOM9P6 N

Constituent Name Result Error Units

---------------------------------------- ----------------- ---------- --------

Technetium- 99 -.64 U 15.90 pCi/L

Nitrogen in Nitrate

Technetium-99

2.04 DQ

2.16 U

mg/L

16.60 pCi/L

2/11/98 BOMYP9 N Nitrogen in Nitrate

Technetium-99

mg/L

17.40 pCi/L

2.58 D

6.59 U

6/23/98 BONMB8 N Nitrogen in Nitrate

Technetium-99

3.48 D

4.59 u

mg/L

16.60 pCi/L

8/06/98 BOPST4 N

BoP3iT6 N

Nitrogen in Nitrate

Technetium-99

Nitrogen in Nitrate

Technetium-99

3.86 D

1.97 u
4.01 D

6.63 U

mg/L

15.40 pCi/L

n@L

15.80 pCi/L

--------

299-W22-45 11/24/92 B07M08 N

------------------------

Nitrate

Technetium-99

2310.00 ug/L

3.54 pCi/L

4100.00
14.40

538.00 ug/L

2.45 pCi/L

4/05/93 B08855

6/24/93 B08N04

N Nitrate

Technetium- 99

6200.00

-.19 u

9500.00

5.13

824.00 ug/L

2.44 pCi/L

N Nitrate

Technetium-99

9/29/93 B096S5

B096S6

N

N

Nitrate

Technetium-99

Nitrate

Technetium- 99

9400.00

3.18

9000.00

3.26

1130.00 ug/L

2.54 pCi/L

1080.00 ug/L

2.55 pCi/L

3/22/94 BOiMY5 N Nitrate

Technetium-99

11000.00 D

4.95

w/L

2.56 pCi/L

9/20/94 BOCYX1

2/15/95 BODQKO

N

N

Technetium-99 5.13 2.52 pCi/L

Nitrate

Technetium- 99

13000.00 D

5.48

2730.00 ug/L

2.73 pCi/L

8/09/95 BOG9V0

2/13/96 BOH9Z7

N

N

Technetium- 99 8.76 2.91 pCi/L

Nitrate

Technetium- 99

17000.00 D

15.20

ug/L

3.61 pCi/L

8/14/96 BOJ6G7

11/12/96 BOJML9

N

N

2.90 2.45 pCi/L

Nitrogen in Nitrate

Technetium-99

5.05 DQ

47.90

mg/L

8.99 pCi/L

2/04/97 BOKlJ9 N Nitrogen in Nitrate

Technetium-99

mg/L

12.10 pCi/L

5.79 DH

80.10

B.11O



Data Table6. (contd)

GeoDATReport - 2/14/99

.

Collect Sample Fil-

Well Date Number tered

---..--------- -------- --------- -----

299-W22-45 5/20/97 BOKC88 N

299-W22-46

8/06/97 BOLD58 N

11/11/97 BOt49P8 N

2/09/98 BOMYR1 N

5/12/98 BONWCO

BONV23

8/12/98 BO.PHT8

N

N

N

----------

4/23/92 B067X0 N

7/10/92 B071.T4 N

11/23/92 B07M13 N

3/05/93 B08860 N

6/24/93 B08NB9 N

3/22/94 BOBJZO N

9/20/94 BOCYX5

2/14/95 BODQK5

BODQK6

4/18/95 BOF867

8/09/95 BOG9W6

2/08/96 BORB07

N

N

N

N

N

N

Constituent Name Result Error Units

---------------------------------------- ----------------- ---------- --------

Nitrogen in Nitrate

Technetium-99

Nitrogen in Nitrate

Technetium- 99

Nitrogen in Nitrate

Technetium-99

Nitrogen in Nitrate

Technetium-99

Technetium-99

Nitrate

Nitrogen in Nitrate

Technetium- 99

------------------------------------------

Nitrate

Technetium- 99

Nitrate

Technetium-99

Nitrate

Technetium-99

Nitrate

Technetium- 99

Nitrate

Technetium- 99

Nitrate

Technetium-99

Technetium- 99

Nitrate

Technetium-99

Nitzate

Technetium- 99

Technetium-99

Technetium-99

Nitrate

Techneti’um-99

B. Ill

6.28 D

140.00

7.15 D

211.00

7.69 DQ

256.00

7.70 D

311.00

427.00

33.00 D

7.87 D

679.00

22000.00

884.00

22000.00

878.00

19000.00

865.00

21000.00

611.00

20000.00

629.00

19000.00 D

646.00

623.00

15000.00 D

559.00

15000.00 D

518.00

437.00

393.00

11000.00 D

288.07

ML

18.50 pCi/L

mg/L

35.70 pCi/L

mgh

41.00 pCi/L

mg/L

47.00 pCi/L

59.10 pCi/L

nKJ/L

mg/L

86.20 pCi/L

12400.00 ug/L

97.78 pCi/L

12400.00 ug/L

97.24 pCi/L

10700.00 ug/L

95.79 pCi/L

11800.00 ug/L

68.03 pCi/L

1730.00 ug/L

69.92 pCi/L

ug/L

71.87 pCi/L

69.45 pCi/L

3150.00 ug/L

62.52 pCi/L

3150.00 ug/L

58.04 pCi/L

49.17 pCi/L

44.30 pCi/L

ug/L

32.95 pCi/L

,., ..,,.,, , .,, .,. .. . .. ..’. .,. . ... ,.- . . . . . . . . . . . . . . .. ,,,. ... ,., -—7 -—- -- —-- —- .- ----— --



Data Table 6. (contd)

GeoDAT Report - 2/14/99

Collect Sample Fil-

Well Date Number tered

-------------- -------- --------- -.---

Constituent Name Result Error Units

---------------------------------------- ----------------- ---------- --------

299-W22-46 8/12/96 BOJ6H1

11/11/96 BOJMMI

N

N

N

N

N

N

N

N

N

N

N

N

N

Technetium-99

Nitrogen in Nitrate

Technetium- 99

Nitrogen in Nitrate

Technetium-99

Nitrogen in Nitrate

Technetium- 99

Nitrogen in Nitrate

Technetium- 99

Nitrogen in Nitrate

Technetium- 99

Nitrogen in Nitrate

Technetium- 99

Nitrogen in Nitrate

Technetium-99

Technetium-99

Nitrate

Nitrate

Nitrate

Nitrogen in Nitrate

342.73

8.03 D

2840.00

9.13 EM

3350.00

11.80 D

5020.00

10.50 D

.4280.00

11.20 D

4010.00

10.00 DQ

3580.00

10.70 DH

4110.00

4330.00

33.00 D

47.00 D

33.00 D

11.20 D

4330.00

38.89

312.00

368.00

558.00

473.00

447.00

402.00

460.00

499.00

pCi/L

m9/L

pCi/L

2/04/97 BOKIK1 mg/L

pCi/L

5/08/97 BOK9J7

BOK9J9

mg/L

pCi/L

mg/L

8/07/97 BOLD64 mg/L

pCi/L

11/11/97 BOM9R0 mg/L

pCi/L

mg/L

pCi/L

2/05/98 BOMYL3

5/13/98 BONMC2

BONV34

BONV35

BONVC2

pCi/L

mg/L

mg/L

mg/L

8/11/98 BOPHVO mg/L

pCi/LTechnetium- 99

----------------------------------------------------

492.00

299-W23-1 8250.00 648.00 pCi/L6/27/86 HOOOBJQ7

7/25/86 HO OOBJQ8

1/28/87 HOOOBJR1

6/09/87 HOOOBJR2

7/01/87 HOOOBJR6

9/22/87 HOOOBJR8

N

N

N

N

N

N

N

N

N

Technetium- 99

Technetium- 99

Nicrate

Nitrate

Nitrate

Nitrate

Technetium- 99

Nitrate

Nitrate

Nitrate

7330.00 576.00 pCi/L

43500.00 ug/L

8630.00 ug/L

23800.00 ug/L

8040.00

380.00

ug/L

68.70 pCi/L

12/01/87 HOOOBJR9

3/01/88 HOOOBJS1

5/19/88 HOOOBJS2

3260.00 ug/L

3290.00 ug/L

2720.00 ug/L

B.112



Data Table 6. (contd)

GeoDATReport - 2/14/99

Collect

Well Date

..------------ --------

299-W23-1 7/28/88

Sample

Number

---------

HOOOBJS3

Fil-

tered

.----

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

------.

Constituent Name Result Error Units

---------------------------------------- ----------------- ---------- ...-----

Nitrate

Nitrate

2500.00 U ug/L

11/28/88 HOOOBJS5 2500.00 U ug/L

2/Z5/89 HOOOBJS6 Nitrate 2500.00 U 261.00

5880.00

2070.00

21.16

174.00

137.00

325.00

67.70

138.00

79.70

ug/L

9/26/89 HOOOBJS7 Nitrate 58800.00 ug/L

12/03/91 BOOMF1 Nitrate 3670.00 ug/L

3/21/96 BOHN40 Technetium- 99

Technetium-99

Technetium-99

180.96 pCi/L

8/28/97 BOLN1l

BOLN13

1490.00

1150.00 .

pCi/L

pCi/L

1/21/98 Technetium-99

Nitrogen in Nitrate

Technetium-99

Nitrogen in Nitrate

2890.00 G

10.00 D

513.00 PG

11.30 D

BONK90

BOMX93

BOMKN5

BOMKN6

pCi/L

mg/L

pCi/L

mg/L

5/27/98

9/16/98

BONM26

BONMY6

Nitrogen in Nitrate

Technetium- 99

4.09 D

1170.00

n@L

pCi/L

BOPR41 Nitrogen in Nitrate

Technetium-99

3.15 D

624.00

mg/L

pCi/L

----------------------------------------------

N

N

N

N

N

N

N

N

N

N

N

N

N

N

3/09/87 HOOOBK83 Nitrate 233000.00299-W23-1O u9/L

4/17/87 HOOOBK84 Nitrate 232000.00 ug/L

7/24/87 HOOOBK88

HOO0BK89

Nitrate

Nitrate

210000.00

211000.00

ug/L

ug/L

8/18/87 HOOOBK90 Nitrate 223000.00 ug/L

9/16/87 HOOOBK91 Nitrate 228000.00

10/13/87 HOOOBK92

HOOOBK93

Nitrate

Nitrate

186000.00

183000.00

ug/L

ug/L

11/17/87 HOOOBK94 Nitrate 176000.00

ug/L12/08/87 HOOOBK95 Nitrate 138000.00

1/08/88 HOOOBK96 Nitrate 147000.00 ug/L

4.70 u

103000.00

1/19/88 HOOOBK97

HOOOBK98

Technetium-99

Nitrate

6.84 pCi/L

ug/L

ug/L5/13/88 HOOOBK99 Nitrate 121000.00

B.113
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Data Table 6. (contd)

GeODATReport - 2/14/99

Collect

Well Date

-------------- --------

299-W23-1O 5/13/88

8/18/88

12/12/88

1/05/89

2/15/89

4/05/90

12/31/91

l/14/92

12/11/92

7/09/93

3/20/95

2/27/96

8]19/97

6/10/98

Number

---------

HOOOBK82

HOOOBKB3

HOOOBKB4

HOOOBKB6

HOOOBKB7

HOOOBKB8

HOOOBKB9

HOOOBKCO

aooNF5

B01N23

B07S25

B08P23

BOD4S6

BODYN1

BOHBW2

aoLw15

BONTH5

-.

Fil-

tered

-----

N

N.

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

.------

299-W23-13 10/03/91 BOOLV3 N

1/27/92 B01QX2 N

4/23/92 3067X5 N

N

N

7/10/92 B071T9

11/23/92 307t438

Constituent Name Result Error Units

---------------------------------------- ----------------- ---------- ------..

Nitrate

Technetium-99

Nitrate

Nitrate

Nitrate

Nitrate

Nitrate

Nitrate

Technetium- 99

Technetium- 99

Nitrate

Technetium-99

Nitrate

Technetium-99

Nitrate

Technetium- 99

Nitrate

Nitrate

Nitrogen in Nitrate

Nitrogen in Nitrate

-------------------------------------------

Nitrate

Technetium-99

Nitrate

Technetium-99

Nitrate

Technetium-99

Nitrate

Technetium- 99

Nitrate

Technetium- 99

116000.00

19.80

107000.00

103000.00

101000.00

87100.00

96800.00.

1S8000.00

19.00

20.10

16000.00

7.32

13000.00

.98

12000.00 D

2.16

12000.00 D

14000.00 D

3.08 D

2.97 DQ

9200.00

-.21

7700.00

13.70

7900.00

2.17

11000.00

.10

7700.00

-.05 u

ug/L

9.18 pCi/L

ug/L

ug/L

u9/L

8720.00 ug/L

9690.00 ug/L

15900.00 ug/L

3.89 pCi/L

6.22 pCi/L

9000.00 ug/L

3.93 pCi/L

1130.00 ug/L

2.39 pCi/L

2520.00 ug/L

2.37 pCi/L

2520.00 ug/L

2940.00 ug/L

mg/L

mg/L

ug/L

2.11 pCi/L

4330.00 ug/L

3.23 pCi/L

4450.00 ug/L

2.30 pCi/L

6190.00 ug/L

2.28 pCi/L

4330.00 ug/L

2.28 pCi/L

B.114



Data Table6. (contd)

Geo~A~~eport - 2/14199

Collect Sample

Well Date Number

-------------- -----.-- --.------

299-W23-13 3/04/93 B087Q0

6/24/93 B08MX4

3/18/94 BOBJZ5 .

9/20/94 BOCYX9

2/14/95 BODQL5

8/04/95 BOG9X9

2/07/96 BOHB17

8/08/96 BOJ6H5

11/07/96 BOJI.U43

2/06/97 BOlClK3

5/07/97 BOKC92

8/07/97 BOLD67

11/11/97 BOM9J8

2/05/98 BONYL5

5/11/98 BONMC4

BONV24

8/06/98 BOPSV2

299-W23-14

---

Fil-

tered

-----

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

------.

Constituent Name Result Error Units

---------------------------------------- ----------------- ---..----- --------

Nitrate

Nitrate

Technetium- 99

Nitrate

Technetium- 99

Technetium-99

Nitrate

Technetium-99

Technetium- 99

Nitrate

Technetium- 99

Technetium-99

Nitrogen in Nitrate

Technetium-99

Nitrogen in Nitrate

Technetium-99

Nitrogen in Nitrate

Technetium-99

Nitrogen in Nitrate

Technetium-99

Nitrogen in Nitrate

Technetium- 99

Nitrogen in Nitrate

Technetium- 99

Technetium- 99

Nitrate

Nitrogen in Nitrate

Technetium-99

-------------------------------------------

10/09/91 BOOLV7 N Nitrate”

Technetium- 99

1/27/92 BOlQX7 N Nitrate

Technetium-99

B.115

8000.00

6500.00

.91 u

5500.00

.46 U

.42 U

5800.00

.64 U

8.61

2700.00

1.74 u

.15

.56

.84 U

.57 Ii

1.32 U

.54

1.90 u

.56

.27 U

.57 Q

.80 U

.53 H

10.60 U

5.27 U

2.30

.52

.95 u

2800.00

8.91

3200.00

4.14

4500.00 ug/L

564.00 ug/L

2.10 pCi/L

ug/L

2.19 pCi/L

2.32 pCilL

1220.00 ug/L

2.34 ~Ci/L

2.87 pCi/L

ug/L

2.38 pCi/L

2.21 pCi/L

mg/L

4.56 pCi/L

mg/L

4.63 pCi/L

mg/L

4.52 pCi/L

mg/L

16.00 pCi/L

mg/L

16.50 pCilL

w/L

17.70 pCi/L

17.00 pCi/L

mg/L

mg/L

15.40 pCi/L

ug/L

2.87 pCi/L

1800.00 ug/L

2.35 pCi/L

.- ?~.,.<.-.-—!,- . .+ .>. . . . . ... . . . . . . . . . .+ . . . . . . .,, ,.- x



Data Table6. (contd)

GeoDAT Report - 2/14/99

Constituent Name Result Error Units

---------------------------------------- ----------------- ---------- --------

Collect Sample

Well Date Number

-------------- -------- --------

299-W23-14 4/23/92 3067%

Fil-

tered

-----

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

Nitrate

Technetium-99

4200.00

11.80

2360.00

3.15

ug/1.l

pCi/L

7/10/92 B071V4

B071V5

Nitrate

Technetium- 99

Nitrate

Technetium- 99

2360.00

3.30

2360.00

3.30

ug/L

pCi/L

Ug/I.l

pCi/L

4200.00

12.00

4200.00

12.00

11/23/92 B07M18 Nitrate

Technetium- 99

5700.00
15.70

3210.00

3.67

ug/L

pCi/L

3/04/93 B087Q5 Nitrate

Technetium-99

5700.00
17.20

3210.00

3.60

ug/L

pCi/L

6/24/93 B08NC4 Nitrate

Technetium-99

5700.00

11.00

494.00

2.97

ug/L

pCi/L

3/18/94 BOBKOO Nitrate

Technetium- 99

6200.00

13.40

ug/L

pCi/L3.32

Technetium-99 3.61 pCi/L9/20/94 BOCYY3

2/14/95 BODQMO

15.10

Nitrate

Technetium-99

7800.00 Y

13.00

1640.00

3.42

ug/L

pCi/L

8/09/95 BOG9Z2

2/07/96 BOHB27

Technetium- 99 29.60 4.97 pCi/L

Ug/r.l

pCi/L

Nitrate

Technetium-99

16000.00 D

27.08 4.75

3.568/08/96 BOJ6H9

li/07/96 BOJt4M5

Technetium- 99 15.67 pCi/L

Nitrogen in Nitrate

Technetium- 99

6.47 D

51.20

w/L

pCi/L9.26

2/04/97 BOK1K5 Nitrogen in Nitrate

Technetium-99

mg/L

pCi/L

7.00 DE

31.40 7.14

5/08/97 BOKC94 Nitrogen in Nitrate

Technetium-99

5.52 D

179.00

w/L

pCi/L22.60

mg/L

pCi/L

.S/07/97 BOLD70 Nitrogen in Nitrate

Technetium- 99

3.81 D

97.30 24.50

11/11/97 90M9D6 Nitrogen in Nitrate

Technetium-99

mg/L

pCi/L

4.41 DQ

24.70 18.40

Nitrogen in Nitrate

Technetium-99

2.63 DH

27.90

w/L

pCi/L

2/05/98 BOMYC2

5/11/98 BONMC6

19.10

16.50Technetium- 99 24.20 pCi/L

B.116



Data Table 6. (conti)

Collect Sample Fil-

GeoDAT Report - 2/14/99

Well Date Number tered

-------------- -------- --------- -----

299-N23-14 5/11)98 BONV25 N

8/06/98 BOPHV4 N

Constituent Name Result Error Units

---------------------------------------- ----------------- ---------- --------

Nitrate

Nitrogen in Nitrate

14.00 D

5.99 D

21.30

67000.00

3500.00

63000.00

5220.00

68000.00

7320.00

76000.00

7740.00

73000.00

7040.00

73000.00

6550.00

41000.00 D

1930.00

131.00

6100.00 !?

325.00

193.00

11000.00 D

86.74

50.02

3.58 D

33.00

3.52 EM

37.20

3.71 D

20.00

3.66 D

20.30

3.52 DQ

W3n.1

mg/L
17.00 pCi/LTechnetium-99

----------------------------------------------------

4/23/92 B067N4 N299-W23-15 Nitrate

Technetium- 99

37700.00 ug/L

382.40 pCi/L

7/10/92 B071W0

11/23/92 B07M23

N Nitrate

Technetium- 99

35500.00 ug/L

570.20 pCi/L

N Nitrate

Technetium- 99

38300.00 ug/L

799.40 pCi/L

3/04/93 B087S0 N Nitrate

Technetium- 99

42800.00 Ug/L

844.80 pCi/L

6/25/93 B08NC9

B08ND0

N

N

Nitrate

Technetium- 99

Nitrate

Technetium-99

6330.00 ug/L

768.90 pCi/L

6330.00 ug/L

714.60 pCi/L

3/18/94 BOBK05 N Nitrate

Technetium-99

ug/L
211.60 pCi/L

9/20/94 BOCYY7

2/14/95 BODQM5

15.88 pCi/LN

N

Technetium-99

Nitrate

Technetium- 99

1280.00 ug/L

37.01 pCi/L

8/09/95 BOGB05

2/08/96 BOHB37

22.60 pCi/LN

N Nitrate

Technetium- 99

ug/L

11.10 pCi/L

8/12/96 BOJ6J3

11/11/96 BOJMM7

Technetium- 99 7.16 pCi/LN

N Nitrogen in Nitrate

Technetium- 99

mg/L

7.40 pCi/L

2/04/97 BOK3K7 Nitrogen in Nitrate

Technetium- 99

mg/L

7.71 pCi/L

N

,

5/08/97 BOKC96 N Nitrogen in Nitrate

Technetium- 99

n@L

. 5.98 pCi/L

mg/L

17.50 pCi/L

8/07/97 BOLD73 N Nitrogen in Nitrate

Technetium- 99

11/11/97 BOM9D8 N Nitrogen in Nitrate ragh

B.117
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Collect Sample Fil-

Well Date Number tered

-------------- -------- --------- -----

299-W23-15 11/11/97 BOM9D8 N

BOM9F0 N

2/05/98 BONYM3 N

5/11/98 BONMC8 N

BONV26 N

8/06/98 BOPHV6 N

----------

2,~9_w23-2 1/28/87 HOO03L44

7/01/87 HOOOBL45

9/22/87 HOOOBL49

12/01/87 HOOOBL50

12/28/87 HOOOE.L51

1/18/88 HOOOBL54

2/17/88 HOOOBL55

3/21/88 HOOOBL56

4/14/88 HOOOBL57

5/09/88 HOOOBL58

6/14/88 HOOOBL59

7/13/88 HOOOBL62

8/15/88 HOOOBL63

9/08/88 HOOOBL64

10/18/88 HOOOBL65

11/03/88 HOOOBL66

11/28/88 HOOOBL67

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

Data Table6. (contd)

GeoDATReport - 2/14199

Constituent Name

----------------------------------------

Technetium-99

Nitrogen in Nitrate

Technetium-99

Nitrogen in Nitrate

Technetium- 99

Technetium- 99

Nitrate

Nitrogen in Nitrate

Technetium-99

----------------------------------------

Nitrate

Nitrate

Nitrate

Nitrate

Technetium- 99

Nitrate

Technetium-99

Technetium-99

Technetium-99

Nitrate

Technetium-99

Technetium- 99

Technetium-99

Nitrate

Technetium-99

Technetium-99

Technetium-99

Technetium- 99

Technetium-99

Nitrate

Result

-----------------

19.60

3.28 DQ

19.80

3.32 DH

37.60

21.00

13.00 D

3.02 D

42.40

26700.00

28700.00

36400.00

34700.00

5420.00

30000.00

4850.00

4460.00

4550.00

27700.00

4110.00

3400.00

2930.00

29400.00

2890.00

1970.00

1770.00

1390.00

1590.00

30200.00

Error Units

-------- --------

18.00 pCi/L

mg/L

18.00 pCi/L

mg/L

19.90 pCi/L

18.20 pCi/L

mg/L

mg/L

18.70 pCi/L

ug/L

ug/L

ug/L

ug/L

620.00 pCi/L

ug/L

556.00 pCi/L

510.00 pCi/L

520.00 pCi/L

ug/L

471.00 pCi/L

391.00 pCi/L

337.oo pCi/L

ug/L

334.00 pCi/L

229.00 pCi/L

205.00 pCi/L

163.00 pCi/L

185.00 pCi/L

ug/L

B.118



Data Table 6. (contd)

GeoDAT Report - 2/14/99

Collect Sample Fil-

Well Date Number tered

---.---------- -------- --------- -----

Constituem Name Result Error Units

---------------------------------------- ----------------- ---------- --------

299-W23-2 1/04/89 HOOOBL68

1/20/89 HOOOBL69

N

N

H

N

N

N

N

Ii

N

N

N

N

N

N

Technetium-99

Nitrate

Technetium-99

Technetium-99

Technetium-99

Nitrate

Technetium-99

Nitrate

Technetium-99

Nitrate

Technetium-99

Nitrate

Technetium-99

Technetium-99

Technetium- 99

Nitrate

Technetium-99

Nitrogen in Nitrate

Technetium- 99

Nitrogen in Nitrate

Technetium-99

Nitrogen in Nitrate

972.00 115.00 pCi/L

30600.00

959.00

ug/L

pCi/L

3060.00

113.00

2/23/89 HOOOBL70

3/08/89 HOOOBL71

8/24/89 HOOOBL72

pCi/L103.00 17.00

1650.00 191.00 pCi/L

31500.00

4190.00

3150.00

480.00

w/L

pCi/L

10/06/89 HOOOBL73 ug/L

pCi/L

33000.00
5150.00

3300.00
627.00

9/27/94 BOCIY6 56000.00 D

2260.00

11800.00

247.70

w/L

pCi/L

7/31/95 BODYN8

BOFMN4

9/26/95 BOGFN5

23000.00 D

746.00

743.00

4830.00

82.70

84.00

w/L

pCi/L

pCi/L

685.00 78.00 pCi/L

3/11/96 BOHKYO 15000.00 D

288.00

3160.00

32.91

ug/L

pCi/L

8/27/97 BOLN16 1.74 DHQ

112.00

mdL

pCi/L25.50

5/27/98 BONT36 mg/L

pCi/L

2.61 D

75.60 21.80

9/16/98 BOPR43 2.70 D w/L

pCi/LTechnetium-99 62.90 21.20

------------------------ : ---------------------------

299-W23-3 1/28/87 HOOOBLM4 N

6/11/87 HOOOBLM5 N

6/29/87 HOOOBLN6 N

9/22/87 HOOOBLM7 N

12/01/87 HOOOBLM8 N

3/03/88 HOOOBLM9 N

5/19/88 HOOOBLNO N

Nitrate

Nitrate

Nitrate

Nitrate

Nitrate

Nitrate

Nitrate

4190.00

5420.00

7020.00

7660.00

7340.00

8410.00

11800.00

ug/L

ug/L

ug/L

ug/L

Ugn-1

w/L

Ug/1.l

B.119
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Well

-------------

299-W23-3

299-W23-4

Collect

Date

--.-----

7/28/8e

11/28/88

2/15/89

9/26/89

1/04/91

9/27/94

7/26/95

9/27/95

3/11/96

7/30/97

1/19/98

5/28/98

Sample

Number

.---------

HOOOBLN1

HOOOBLN2

HOOOBLN3

HOOOBLN4

HOO07068

BOC1V5

BODYN7

BOFMN5

BOGFN6

BOH-RY2

BOL4Y5

BOLBC9

BOMLL3

9/16/98 BOPF145

11/25/86

1/26/87

9/23/87

2/22/88

5/~7/88

6/09/88

7/25/88

9/08/88

10/18/88

Fil-

tered

-----

N

N

N

N

N

N

N

N

N

N

N

“N

x

N

Data Table6. (contd)

.Technetium-99

N

--------- .

HOOOBM96

HOOO13M99

HOOOBMBO

HOOOBMB4

HOOOBMB5

HOOOBMB6

HOOOBMB8

HOOOWIB9

HOOOBMCO

N

N

N

N

N

N

N

N

N

GeoDAT Report - 2/14/99

Constituent Name

----------------------------------------

Nitrate

Nitrate

Nitrate

Nitrate

Nitrate

Nitrate

Technetium- 99

Nitrate

Technetium-99

Technetium-99

Technetium-99

Technetium-99

Nitrogen in Nitrate

Technetium- 99

Nitrogen in Nitrate

Technetium- 99

Nitrogen in Nitrate

Nitrogen in Nitrate

Technetium-99

Result Error Units

.-------------- ---------- -------.

14300.00

19500.00

21500.00

17900.00

11.00

14000.00 D

523.00

17000.00 D

347.00

328.00

338.00

187.12

1.95 DH

62.60

1.85 D

73.60

1.58 DQ

38.70

1.57 D

46.30

ug/L

u9/L

2150.00 ug/L

1790.00 ug/L

mg/L

2940.00 ug/L

58.44 pCi/L

3570.00 Ug/I.l

39.30 pCi/L

39.00 pCi/L

40.30 pCi/L

21.94 pCi/L

mg/L

20.60 pCi/L

mg/L

27.10 pCi/L

mg/L

18.50 pCi/L

mg/L

19.70 pCi/L

Nitrate

Nitrate

Nitrate

Nitrate

Nitrate

Nitrate

Nitrate

Nitrate

Nitrate

2680.00

592.00

2500.00 U

9730.00

8940.00

8990.00

7190.00

6570.00

5300.00

u91L

ug/L

ug/L

u@

U91L

u9/L

u9/L

u@

u9/L



Data Table6. (contd)

Collect Sample

Well Date Number

-------------- -------- ---------

299-W23-4 11/03/88 HOOOBMC1

1/04/89 HOOOBMC2

1/12/89 HOOOBMC3

2/22/89 HOOOBMC4

3/07/89 HOOOBMC5

10/10/89 HOOOBMC6

4/04/90 HOOOBMC7

4/27/92 B06DW3

7/20/93 B08P07

7’/25/94 BOCIS1

299-W23-7

----

6/09/87 HOOOBMK3

9/22/87 HOOOBMK4

12/28/87 HOOOBMK5

1/18/88 HOOOBMK6

2/17/88 HOOOBMK7

3/21/88 HOOOBMK8

4/14/88 HOOOBMK9

5/09/88 HOOOBMLO

6/14/88 HOOOBML1

7/13/88 ‘HOOOBML2

8/15/88 HOOOBML3

9/08/88 HOOOBML4

10/18/88 HOOOBML5

11/03/88 HOOOBML6

Fil-

tered

-----

N

N

N

N

N

N

N

N

N

N

-------

N

N

N

N

N

N

N

N

N

N

N

N

N

N

GeoDAT Report - 2/14/99

Constituent Name Result Error Units

---------------------------------------- ----------------- ---------- --------

Nitrate

Nitrate

Nitrate

Nitrate

Nitrate

Nitrate

Nitrate

Nitrate

Nitrate

Nitrate

Technetium- 99

-------------------------------------------

Nitrate

Technetium- 99

Technetium- 99

Technetium-99

Technetium-99

Technetium-99

Technetium-99

Technetium-99

Technetium-99

Technetium- 99

Technetium-99

Technetium-99

Technetium- 99

Technetium-99

B.121

5500.00

3900.00

4000.00

2900.00

3100.00

2500.00 U

1000.00

900.00

400.00

400.00

4.17

51200.00

2480.00

5380.00

7830.00

3080.00

2240.00

1930.00

1680.00

1130.00

1500.00

1390.00

1460.00

1080.00

1260.00

398.00

408.00

299.00

319.00

261.00

122.00

507.00

34.70

2.49

409.00

616.00

894.00

354.00

2S8.00

224.00

195.00

133.00

175.00

163.00

170.00

128.00

148.00

ug/L

ug/L

ug/L

ug/L

Ugh

u9/L

ug/L

WIL

ug/L

ug/L

pCi/L

ug/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

---——- . . ., Z—...Z- ~ ~. .-. . . ___ -—.——
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Data Table6. (contd)

GeODATReport - 2/14/99

Collect

Well Date

-------------- --------

299-W23-7 1/04/89

Sample

Number

---------

HOOOBML7

Fil-

tered

-----

N

N

N

N

N

N

N

N

N

N

Constituent Name Result Error Units

---------------------------------------- ----------------- ---------- --------

Technetium- 99 2320.00

1700.00

269.00 pCi/L

1/13/89 HOOOBML8 Technetium- 99 198.00 pCi/L

2/23/89 HOOOBML9 Technetium- 99

Technetium-99

18.60 pCi/L117.00

3470.003/08/89 HOOOBMMO 398.00 pCi/L

8/24/89 HOOOBMM1 Technetium- 99

Technetium- 99

2990.00

3580.00

911.00

344.00 pCi/L

pCi/L10/06/89 HOOOBMM2 412.00

1/29/91 HOO07126 Technetium- 99

Nitrate

Technetium-99

100.80 pCi/L

9/27/94 3150.00

40.05

ug/L

pCi/L

BOC1V6 15000.00 D

354.00

154.009/26/95

3/11/96

BOGFN9

BoH~l

Technetium- 99

Nitrate

20.40 pCi/L

260.00

60.60

ug/L

pCi/L

1200.00

Technetium- 99 542.32 Y

6/19/96 BOHX28

6/25/96 BOHX45

N

N

N

N

N

Nitrate

Technetium- 99

2500.00

571.16

525.00

63.67

ug/L

pCi/L

Nitrate

Technetium- 99

21000.00 D

214.63

4410.00

24.86

ug/L

pCi/L

8/27/97 BOLN18

6/29/98 BONT40

9/16/98 BOPR47

Nitrogen in Nitrate

Technetium- 99

.06 HQ

54.40

m!m
pCi/L20.10

Nitrogen in Nitrate

Technetium- 99

mg/L

pCi/L

.03

133.00 .27.70

Nitrogen in Nitrate

Technetium-99

.07

674.00

mg/L

pCi/L85.10

299-W23-9

----------------------------------------------------

7/24/87 HOOOBN08

8/19/87 HOO09N09

9/16/87 HOOOBN1O

10/13/87 HOOOBN1l

11/17/87 HOOOBN12

12/11/87 HOOOBN13

1/19/88 HOOOBN14

N

N

N

N

N

N

N

Nitrate 409000.00

Nitrate 285000.00

Nitrate 262000.00

Nitrate 142000.00

Nitrate 82800.00

Nitrate 77100.00

Technetium-99 81.20

B.122

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

pCi/L14.40



Data Table 6. (contd)

Collect Sample Fil-

Well Date Number tered

-------------- --.----- --------- -----

299-W23-9 1/19/88

2/17/88

3/18/88

4/11/88

5/09/88

6/15/88

7/13/88

8/12/88

9/08/88

10/18/88

11/03/88

1/05/89

1/11/89

2/23/89

10/06/89

4/06/90

11/25/91

4/27/92

7/20/93

11/11/93

10/14/94

4/18/95

5/23/95

5/22/96

HOOOBN15

HOOOBN16

HOOOBN17

HOOOBN18

HOOOBN19

HOOOBN20

HOOOBN21

HOOOBN22

HOOOBN23

HOOOBN24

HOOOBN25

HOOOBN26

HOOOBN28

HOOOBN29

HOOOBN31

HOOOBN33

HOOOBN34

BOOMF4

B06DW5

B08P09

B09D15

BOD2W6

BOF870

BOFJT9

BOHSK2

BOHTB9

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

GeoDAT Report - 2/14/99

Constituent Name Result Error Units

---------------------------------------- ----------------- ---------- --------

Nitrate

Nitrate

Nitrate

Nitrate

Nitrate

Nitrate

Technetium-99

Nitrate

Nitrate

Nitrate

Nitrate

Nitrate

Nitrate

Nitrate

Nitrate

Nitrate

Nitrate

Nitrate

Nitrate ,

Nitrate ‘

Nitrate

Technetium- 99

Nitrate

Technetium-99

Nitrate

Technetium-99

Nitrate

,
B.123

98200.00

99400.00

105000.00

100000.00

101000.00

102000.00

25.50

99800.00

95500.00

92600.00

78100.00

24600.00

54000.00

59400.00

42300.00

223000.00

4300.00

7500.00

31000.00

100000.00

95000.00 D

27.60

500.00

7.10

28000.00 D

55.19

42000.00 D

llg/L

Ugn.1

ug/L

ug/L

ug/L

ug/IJ

9.47 pCi/L

ug/L

ug/11

u9/L

ug/L

ug/L

5400.00 ug/L

5940.00 ug/L

4230.00 ug/L

22300.00 ug/L

437.00 ug/L

4220.00 ug/L

17400.00 ug/L

8670.00 ug/L

8550.00 ug/L

4.77 pCi/L

105.00 ug/L

2.81 pCi/L

5880.00 ug/L

7.64 pCi/L

8820.00 ug/L

.—. .-—. ,,, ,, ,., .. . ,, .,.,. . .. .. . .,, , -,., >,., ,,+, ,, . . .. . . ——. —.— .—— .
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Data Table 6.’ (contd)

GeoDATReport - 2/14/99

Collect Sample Fil-

Well Date Number tered Constituent Name Result Error Units

-------------- -------- --------- --------------------------------------------- ----------------- ---------- --------

299-W23-9 8/12/97 BOLN20 N Nitrogen in Nitrate 29.30 DH mg/L

Technetium-99 115.00 26.80 pCi/L

6/15/98 BONWB4

9/23/98 BOPR49

N Nitrogen in Nitrate 19.40 D IW/L

Technetium-99 111.00 25.70 pCi/L

N Nitrogen in Nitrate 27.40 D n@L

Technetium- 99 158.00 32.20 pCi/L

----------------------------------------------------

B.124



Data Table 7. This table provides data in reference to comment 117.

Constituent Name

----------------------------------------

Nitrate

Nitrogen in Nitrate

GeoDAT Report - 2/17/99

Collect Sample

Well Date Number

-------------- -------. ----.----

299-W23-7 6/09/87 HOOOB~3

9/27/94 BOClV6

299-W23-7

Technetium-99 299-W23-7

3/11/96 BOHKY1

6/19/96 BOHX28

6/25/96 BOHX45

8/27/97 BOLN18

6/29/98 BONT40

9/16/98 BOPR47

9/22/87 HOOOBNK4

12/28/87 HOOOBMK5

1/18/88 HOOOBMK6

2/17/88 HOOOBMK7

3/21/88 HOOOBMK8

4/14/88 HOOOBMK9

5/09/88 HOOOBNLO

6/14/88 HOOOBNL1

7/13/88 HOOOBNL2

8/15/88 HOOOB~3

9/08/88 HOOOBNL4

10/18/88 HOOOBML5

11/03/88 HOOOBti6

1/04/89 HOOOBML7

1/13/89 HOOOBNL8

2/23/89 HOOOBNL9

3/08/89 HOOOBWMO

8/24/89 HOOOBMM1

10/06/89 HOOOBMM2

1/29/91 HOO07126

9/27/94 BOClV6

9/26/95 BOGFN9

3/11/96 BOHKY1

6/19/96 BOHX28

6/25/96 BOHX45

8/27/97 BOLN18

6/29/98 BONT40

9/16/98 BOPR47

B.125

Fil-

tered Result Error Units

----- ----------------- -----.---- --.-----

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N“

N

N

51200.00

15000.00 D

1200.00

2500.00

21000.00 D

.06 HQ

.03

.07

2480.00

5380.00

7830.00

3080.00

2240.00

1930.00

1680.00

1130.00

1500.00

1390.00

1460.00

1080.00

1260.00

2320.00

1700.00

117.00

3470.00

2990.00

3580.00

911.00

354.00

154.00

542.32 Y

571.16

214.63

54.40

133.00

674.00

Ug/11

3150.00 ug/L

260.00

525.00

4410.00

409.00

616.00

894.00

354.00

258.00

224.00

195.00

133.00

175.00

163.00

170.00

128.00

148.00

.269.00

198.00

18.60

398.00

344.00

412.00

100.80

40.05

20.40

60.60

63.67

24.86

20.10

27.70

85.10

Ugn.1

ug/L

ug/L

mg/L

mg/L
mg/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

.- ——.
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Data Table 8. This table provides data in reference to comment 120.

GeoDAT Report - 2/17/99

Collect

Constituent Name Well Date

---------------------------------------- -------------- --------

Nitrate 299-W22-39 11/14/91

1/27/92

4/23/92

7/10/92

11/24/92

3/04/93

6/24/93

3/18/94.

2/14/95

2/08/96

5/13/98

4/23/92

7/10/92

11/23/92

3/05/93

6/24/93

3/22/94

2/14/95

299-W22-46

2/08/96

5/13/98

299-W23-15

299-W23-2

299-W23-3

4/23/92

7/10/92

11/23/92

3/04/93

6/25193

3/18/94

2/14/95

2/08/96

5/11/98

1/28/87

7/01/87

9/22/87

12/01/87

1/18/88

4/14/88

7/13/88

11/28/88

1/20/89

8/24/89

10/06/89

9/27/94

7/31/95

3/11/96

1/28/87

6/11/87

6/29/87

9/22/87

Sample

Number

---------

BOOLT9

B01QW7

B067W0

B071S4

B07LZ8

B08845

B08N99

BOBJX5

BODQJO

BOH9V9

BONV36

B067X0

B071T4

B07M13

B08860

B08NB9

BOBJZO

BODQX5

BODQK6

BO~07

BONV34

BONV35

BONVC2

B067N4

B071W0

B07M23

B087S0

B08NC9

B08ND0

BOBK05

BODQM5

BOHS37

BONV26

HOOOBL44

HOOOBL45

HOO0BL49

HOO 0BL5O

HOOOBL54

HOOOBL57

HOOOBL62

HOOOBL67

HOOOBL69

HOOOBL72

HOOOBL73

BOC1Y6

BODYN8

BOHKYO

HOO0BLM4

HOOOBLW5

HOOOBLM6

HOOOBLM7

Fil-

tered

-----

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

Result Error Units

----------------- ---------- --.---.-

18000.00 H

17000.00

18000.00

19000.00

16000.00

19000.00

20000.00

20000.00 D

18000.00 D

17000.00 D

13.00 D

22000.00

22000.00

19000.00

21000.00

20000.00

19000.00 D

15000.00 D

15000.00 D

11000.00 D

33.00 D

47.00 D

33.00 D

67000.00

63000.00

68000.00

76000.00

73000.00

73000.00

41000.00 D

6100.00 F

11000.00 D

13.00 D

26700.00

28700.00

36400.00

34700.00

30000.00

27700.00

29400.00

30200.00

30600.00

31500.00

33000.00

56000.00 D

23000.00 D

15000.00 D

4190.00

5420.00

7020.00

7660.00

10100.00 ug/L

9570.00 ug/L

10100.00 ug/L

10700.00 ug/L

9000.00 ug/L

10700.00 ug/L

1730.00 ug/L

ug/L

3780.00 ug/L

ug/L

mg/L

12400.00 ug/L

12400.00 ug/L

10700.00 ug/L

11800.00 ug/L

1730.00 ug/L

ug]L

3150.00 ug/L

3150.00 ug/L

ug/L

mg/L

mg/L

mg/L

37700.00 ug/L

35500.00 ug/L

38300.00 ug/L

42800.00 ug/L

6330.00 ug/L

6330.00 ug/L

ug/L

1280.00 ug/L

ug/L

mg/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L -

ug/L

ug/L

3060.00 ug/L -

3150.00 ug/L

3300.00 ug/L

11800.00 ug/L

4830.00 ug/L

3160.00 ug/L

ug/L

ug/L

Ug/11

ug/L

B.126



Data Table 8. (contd)

GeollA~~epom- 2/17/99

Collect

Constituent Name Well Date

---------------------------------------- -------------- --------

Nitrate 299-W23-3 12/01/87

3/03/88

5/19[88

7/28/88

11/28/88

2/15/89

9/26/89

1/04/91

9/27/94

7/26/95

Nitrogen in Nitrate 299-W22-39

299-W22-46

299-W23-15

299-W2”3-2

299-W23-3

11/Z2/96

2/04/97

5/13/97

8/07/97

11111/97

2/11/98

8/11/98

11/11/96

2/04/97

5/08/97

8/07/97

11/11/97

2/05/98

8/11/98

11/11/96

2/04/97

5/08/97

8/07/97

11/11/97

2}05/90

8/06/98

8/27/97

5/27/98

9[16/98

7/30/97

1/19/98

5128/98

9/16/98

B.127

Sample

Number

---------

HOOOBLN8

HOOOBLM9

HOOOBLNO

HOOOBLN1

HOOOBLN3

HOOOBLN4

HOO07068

BOC1V5

BODYN7

BOJML5

BoKlJ5

BOKC84

BOLD52

BOM9P4

BOMYP7

BOPHT2

BOJMM1

BOKIK1

BOK9J7

BOK9J9

BOLD64

BOM9R0

BOPHVO

BOJMM7

BOK2K7

BOKC96

BOLD73

BOM9D8

BOM9FO”

BOMYM3

BOPHV6

BOLN16

BONT36

BOPR43

BOL4Y5

BOMLL3

BONT38

BOPR45

Fil-

tered

-----

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

Result

-----------------

7340.00

8410.00

11800.00

14300.00

19500.00

21500.00

17900.00

11.00

14000.00 D

17000.00 D

3.33 DQ

2.78 DH

2.60 D

2.80 D

2.80 DQ

3.17 DH

3.32 D

8.03 D

9.13 DH

11.80 D

10.50 D

11.20 D

10.00 DQ

10.70 DH

11.20 D

3.58 D

3.52 DH

3.71 D

3.66 D

3.52 DQ

3.28 DQ

3.32 DH

3.02 D

3..74DHQ

2.61 D

2.70 D

1.95 DH

1.85 D

1.58 DQ

1.57 D

Error Units

.-------- --.---.-

Uglll

ug/L

ug/L

ug/L

ug/L

2150.00 ug/L

1790.00 ug/L

mg/L

2940.00 ug/L

3570.00 ug/L

mg/L

mglL

Ingnl
mg/L

mgm
nlg/L

mg/L

mg/L
M@
mglL

mg/L

mg/L

mg/L

mg/L
mg/L
mg/L

mg/L

mg/L
nlgn.1
mg/L
mg/L
mg/L

mg/L
mg/L
mg/L

mgfL

mgnl
mg/L

mg/L

mg/L



—.-—— .

Data Table 9. This table provides data in reference to comment 124.

Constituent Name

----------------------------------------

Cesium-137

GeoDAT Report - 2/18/99

Collect

Well Date

-------------- --------

299-W22-39 11/14/91

1/27/92

4/23/92

7/10/92

11/24/92

3/04/93

6/24/93

3/18/94

9/20/94

11/12/96

2/04/97

5/13/97

8/07/97

11/11/97

2/11/98

5/13/98

8/11/98

299-W22-44 9/09/92

12/01/92

3/09/93

6/24/93

9/29/93

3/18/94

10/04/94

11/12/96

2/04/97

5/13/97

8/07/97

11/12/97

2/11/98

6/23/98

8/06/98

299-W22-45 11/24/92

4/05/93

6/24/93

9/29/93

299:W22-46

3/22/94

9/20/94

11/12/96

2/04/97

5/20/97

8/06/97

11/11/97

2/09/98

5/12/98

8/12/98

4/23/92

7/10/92

Sample

Number

-------.

B01QW7

B067W0

B071S4

B07LZ8

B08845

B08N99

BOBJX5

BOCYV9

BOCYWO

BOJML5

BOK1J5

BOKC84

BOLD54

BOM9P4

BOMYP7

BONMFO

BOPHT2

B071S9

B07M03

B08850

B08NB4

B096S0

BOCYW7

BOJML7

BOK1J7

BOKC86

BOLD57

BOM9P6

BOMYP9

BONMB8

BOPHT4

BOPRT6

B07M08

B08855

B08N04

B096S5

B096S6 ~

BOBJY5

BOCYX1

BOJML9

BOK1J9

BOKC88

BOLD60

BOM9P8

BOMYR1

BONMCO

BOPKT8

B067X0

B071T4

Fil-

tered

-----

N

N

N

N

N

N

N

N

N

N

N“

N

N

N

N

N

N

N

N

N

.N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

----
Result

------------

5.88

-52 @

4.80~

2.52 ~[

3.95 u

-1.94 u

-4.11 u

-.45 u

.50 u

.72 U

3.33 u

.06 U

4.94 u

-1.36 U

7.76 U

.54 u

-.78 U

1.78 U

-2.17 U

-9.06 U

-3.s5 u

-3.87 U

5.46 U

-.93 u

1.23

2.54 U

.12 u

5.00 u

2.22 u

-3.18 U

-.69 U

-.16 U

-.51 u

2.42 U

.78 U

6.50

3.99 u

-4.49 u

.93 u

.69 U

-1.15 u

-.12 u

5.39 u

-3.94 u

.98 U

2.78 U

.14 u

1.62 U

-.46 U

-2.87 G(

-2.12~L

Error

--------

4.71

6.50

5.57

8.64

4.89

5.89

5.55

1.71

.93

1.23

3.93

4.25

3.29

2.31

4.09

2.23

2.35

2.01

5.12

7.19

5.97

6.06

5.48

1.03

.69

4.42

3.58

4.02

1.61

4.50

1.74

2.10

2.37

2.18

4.72

5.69

5.74

6.82

5.87

1.15

1.49

4.43

3.70

4.64

2.47

3.83

2.31

2.30

2.68

5.75

8.36

Units

-------

pCi/L

pCi/L

pCi/L

pCi/L

PCi/L

pci/I.l

pCi/L

pCi/L

pCi/L

pCi/L

PCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

PCi/L

PCi/L

PCi/L

PCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

PC;/L

pCi/L

pCi/L

pCi/L

pCi/L

B.128
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Data Table 9. (contd)

GeoDAT Report - 2/18/99

Collect Sample Fil-

Constituent Name Well Date Number tered

---------------- -.------------ ---------- -------------- ------- - --------- -----

Cesium-137 299-W22-46 11/23/92

3/05/93

6/24/93

3/22/94

9/20/94

4/18/95

2/26/96

11/11/96

2/04/97

5/08/97

8/07/97

11/11/97

2/05/98

5/13/98

8/11/98

299-W23-13 lo/03/91

1/27/92

4/23/92

7/10/92

11/23/92

3/04/93

6/24/93

3/18/94

9/20/94

11/07/96

2/06/97

5/07/97

8107/97

11/11/97

2/05/98

5/11/98

8/06/98

299-W23-14 10/09/91

1/27/92 -

4/23/92

7/10/92

11/23/92

3/04/93

6/24/93

3/18/94

9/20/94

11/07/96

2/04/97

5/08/97

8/07/97

11/11197

2/05/98

5/11/98

8/06/98

B.129

B07M13

B08860

BOBJZO

BOCYX5

BOF867

BOHBT2

BOJMM1

BOKIK1

BOK9J7

BOK9J9

BOLD66

BOM9R0

BOMYL3

BONMC2

BQP~IJ

BOOLV3

B01QX2

B067X5

B071T9

B07M38

B087Q0

B08NX4

BOBJZ5

BOCYX9

BOJNN3

BOXIK3

BOKC92

BOM9J8

BOMYL5

BONMC4

BOPHV2

BOOLV7

B01QX7

B067Y0

B071V4

B071V5

B07M18

B087Q5

B08NC4

BOBKOO

BOCYY3

BOK1K5

BOKC94

BOLD72

BOM9D6

BOMYC2

BONMC6

BOPHV4

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

Result Error Units

----------------- ------.--- --------

6.52

-.35 u

3.83 U

.52 U

-.50 u

.15 u

.62 U

-4.14 u

-.32 U

-.83 U

3.21 U

-.74 u

-.73 u

.34 u

-2.91 U

4.59 u

1.39&

1.19 ~

-1.04 &

-7.94 *

3.39 u

4.42 U

1.86 u

-.08 U

-.36 U

-1.19 u

-1.56 U

3.65 U

3.42 U

5.24 U

-.35 u

.15 u

-.95 u

-.26 .+

.65 -

2.23 h

4.47 w

-1.31 w

-.16 U

1.04 u

-.09 u

-.82 U

.44 u

-.64 U

1.57 u

1.76 U

-.70 u

2.12 u

.03 u

1.71 u

-.74 u

5.70 pCi/L

6.76 pCi/L

5.97 pCi/L

1.17 pCi/L

.94 pCi/L

1.14 pCi/L

.92 pCi/L

5.39 pCilL

5.28 pCi/L

4.92 pCi/L

2.52 pCi/L

2.40 pCi/L

5.21 pCi/L

2.81 pCi/L

2.43 pCi/L

3.01 pCi/L

6.57 pCi/L

5.79 pCifL

5.89 pCi/L

9.66 pCi/L

5.O? pCi/L

5.27 pCi/L

6.02 pCi/L

1.29 pCi/L

1.05 pCi/L

4.81 pCijL

4.75 pCi/L

3.58 pCi/L

2.15 pCi/L

3.44 pCi/L

2.07 pCilL

2.05 pCi/L

2.17 PCi/L

6.44 pCi/L

7.78 pCi/L

8.19 pCi/L

7.96 pCi/L

9.66 pCi/L

6.59 pCi/L

6.24 pCi/L

5.52 pCi/L

1.15 pCi/L

.99 pCi/L

4.03 pCi/L

4.53 pCi/L

3.51 pCi/L

2.43 pCi/L

3.90 pCi/L

2.00 pCi]L

2.60 pCi/L

2.25 pCi/L

—-- y- .. .,.. -,,Y7. 7——

—— . . . . —-



Data Table 9. (contd)

GeoDAT Report - 2/18/99

Collect

Constituent Name Well Date

---------------------------------------- -------------- --------

Cesium- 137 299-W23-15 4/23/92

7/10/92

11/23/92

3/04/93

6/25/93

3/18/94

9/20/94

11/11/96

2/04/97

5/08/97

8/07/97

11/11/97

2/05/98

5/n/98

8/06/98

Sample

Number

---------

B067N4

B071W0

B07M23

B087S0

B08NC9

B08ND0

BOBK05

BOCYY7

BOJMM7

BOKIK7

BOKC96

BOLD75

BOM9D8

BOM9F0

BOMYM3

BONMC8

BOPRV6

Fil-

tered

-----

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

Result

----------------- -

4.87 ‘~-

-.64 ‘&

-1.47 u

3.64 U

-2.26 U

-2.19 U

0.00 u

.22 u

.38 U

2.06 U

-3.51 u

-1.62 U

4.35 u

.63 U

.26 U

.35 u

.72 U

---------

6.17

9.45

6.31

6.72

7.11

6.95

.98

.99

4.73

3.71

4.70

2.11

4.20

4.68

1.56

2.18

2.07

Units

--------

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

B.130



Data Table 10. Thk table provides data in reference to comment 125.

GeoDAT Report - 2/18/99

Collect Sample

Constituent Name Well Date Number

------------- --------------------------- --.----------- -------- ---------

Cesium-137 299-W23-1 3/12/86 HOOOBJQ6

6/27/86 HOOOBJQ7

7/25/86 HOOOBJQ8

1/28/87 HOOOBJR1

7/01/87 HOOOBJR6

9122/87 HOOOBti8

12/01/87 HOOOBJR9

3/01/88 HOOOBJS1

5/19/88 HOOOBJS2

7/28/88 HOOOBJS3

11/28/88 HOOOBJS5

2/15/89 HOOOBJS6

9/26/89 HOOOBJS7

3/11/96 BOHN40

8/28/97 BOLN12

BOLN14

1/21/98 BOMX93

5/27/98 BONM26 “

9/16/98 BOPR41

Fil-

tered Result Error

--------------------- -----.-----

N

N

N

N

N

N

N

N

N

N

N

N

N

N

2.88 U

3.00 u

-6.54 U

1.72 U

5.00 u

-4.54 u

3.08 U

-1.60 U

-1.48 U

2.63 U

.37 u

-4.33 u

8.27

2.02

5.03

4.90

6.71

5.06

5.7s

8.30

5.40

4.81

4.47

8.31

5.86

5.79

6.47

1.00

N -.17 u “2.09

N .70 u 2.43

N 1.82 U 1.40

N -1.99 u 2.59

N -.00 u 2.44

B.131

Units

--------

pCi/L

pCi/L

pCilL

pCi/L

pCi/L

pCi/b

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi}L



.-.-————.

Data Table 10. (contd)

Geo~A~Report - 2/18/99

299-W23-3

Collect Sample

Constituent Name Well Date Number

---------------------------------------- -.------------ -------- ---------

Cesium-137 299-W23-2 3/12/86 HOOOBL40

6/27/86 HOOOBL41

7/25/86 HOOOBL42

1/28/87 HOOOBL44

7/01/87 HOOOBL45

9/22/87 HOOOBL49

12/01/87 HOOOBL50

1/18/88 HOOOBL5’I

4/14/88 HOOOBL57

7/13/88 HOOOBL62

10/18/88 HOOOBL65

1/20/89 HOOOBL69

8/24/89 HOOOBL72

10/06/89 HOOOBL73

9/27/94 BOC1Y6

7/31195 BODYN8

3/11/96 BOHKYO

8/27/97 BOLN17

5/27/98 BONT36

9/16/98 BOPR43

3/12/86 HOOOBLM1

6/27/86 HOOOBLM2

7/25/86 HOOOBLM3

1/28/87 HOOOBLM4

6/29/87 HOOOBLM6

9/22/87 HOOOBLM7

12/01/87 HOOOBLW8

3/03/88 HOOOBLM9

5/19/88 HOOOBLNO

7/28/88 HOOOBLN1

n/28/88 HOOOBLN2

2/15/89 HOOOBLN3

9/26/89 HOOOBLN4

9/27/94 BOC1V5

7/26/95 BODYN7

3/11/96 BOHKY2

1/19/98 BOMLL3

5/28/98 BONT38

9/16/98 BOPR45

299-W23-4 11/24/59 HOOOBLP8

1/12/60 HOOOBLP9

1/19/60 HOOOBLQO

4/12/60 HOOOBLQ2

4/19/60 HOOOBLQ3

7/12/60 HOOOBLQ4

7/19/60 HOOOBLQ5

10/12/60 HOOOBLQ7

10/18/60 HOOOBLQ8

3/21/61 HOOOBLRO

3/24/69 HOOOBLW4

4/29/69 HOOOBLW5

Fil-

tered

-----

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N.

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

Result Error Units

----------------- ---------- --------

3.83

-..67U

-1.38 U

-3.44 u

-4.80 U

-3.42 U

.75 u

-1.38 U

1.49 u

2.86 U

1.06 U

1.08 U

5.46 U

-3.60 U

-.60 @

-.26 U

1.45

1.59 u

-1.33 u

-.34 u

1.03 u

5.99

-3.30 u

4.47

5.98

-12.80 U

-10.30 u

0.00 u

3.08 U

3.54 u

.63 U

.35 u

2.23 U

.43 w

.30 u

2.58

-.84 U

-2.77 U

-.02 u

500.00

500.00

500.00

500.00

500.00

500.00

500.00

500.00

500.00

500.00

320.00

340.00

3.14 pCi/L

5.50 pCi/L

6.16 PCi/L

8.60 pCi/L

6.48 pCi/L

7.26 pCi/L

6.50 pCi/L

5.11 pCi/L

5.96 pCi/L

5.01 pCi/L

5.74 pCi/L

5.10 pCi/L

5.73 pCi/L

6.81 PCi/L

5.36 pCi/L

1.23 pCi/L

1.34 pCi/L

2.47 pCi/L

2.44 pCi/L

2.10 pCi/L

4.46 pCi/L

4.53 pCi/L

7.74 pCi/L

3.41 pCi/L

4.56 pCi/L

9.94 pCi/L

9.06 pCi/L

4.75 pCi/L

3.76 pCi/L

5.84 PCi/L

6.61 pCi/L

3.87 pCi/L

7.45 PCi/L

5.55 pCi/L

1.31 pCi/L

2.04 pCi/L

1.03 pCi/L

2.46 pCi/L

2.23 pCi/L

pCi/L

pCi/L

pCi/L

PCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

B.132



—.-
JJata Table 10. (contd)

GeoDAT Report - 2/18/99

Collect

Constituent Name Well Date

---------------- --------- -------------.- -------------- --4-----

Cesium-137 299-W23-4 5/26/69”

6/23/69

7/07/69

8j071’69

9/10/69

10/10/69

1/06/71

2/05/71

3/25/71

4/26/71

5/10/71

6/15/71

7/14/71

8/16/71

9/22/71

10/20/71

11/10/71

12/13/71

1/14/72

2/07/72

3/13/72

4/17/72

5/19/72

6/15/72

7/19/72

8/14/72

2/16/73

3/19/73

4/16/73

5/14/73

6f18/73

7/17/73

8/14/73

9/11/73

10/15/73

11/12/73

1/24/74

2/llj74

3/13/74

4/16/74

5/13/74

6/17/74

7/16/74

8/12/74

~9/16/74

10/14/74

11/11/74

12/10/74

1/15/75

3/10/75

4/15/75

B.133

Sample

Number

---------

HO00BLW6

HOOOBLW7

HOOOBLW8

HOOOBLW9

HOOOBLXO

HOOOBIX1

HOOOBLY5

HOOOBLY6

HOOOBLY7

HOOOBLY8

HOOOBLY9

HOOOBLZO

HOOOBLZ1

HOOOBLZ2

HOOOBLZ3

,HOOOBLZ4

HOOOBLZ5

HOOOBLZ6

HOOOBLZ7

HOOOBLZ8

HOOOBLZ9

HOOOBMOO

HOOOBMO1

HOOOBM03

HOOOBM04

HOOOBM05

HOOOBM1l

HOOOBM12

HoooBM13

HOOOBM14

HOOOBM15

HOOOBM16

HOOOBM17

HOOOBM18

HoooBc419

HOOOBM20

HOOOBM22

HOOOBM23

HOOOBM24

HOO0BM25

HOOOBM26

HOOOBM27

HOOOBM28

HOOOBM29

HOOOBM30

HOOOBM32

HOOOBM33

HOOOBM34

HOOOBM38

Fil-

tered

-----

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

Result Error Units

--------------- -- ------- --- --------

340.00

290.00

310.00

290.00

640.00

300.00

16.00

45.00

20.00

20.00

22.00

27.00

7.70

10.00

11.00

14.00

7.10

10.00

9.00

6.90

11.00

13.00

6.80

13.00

7.30

10.00

10.00 .

10.00

10.00

10.00 .

20.00

31.00

22.00

24.00

21.00

23.00

20.00

20.00

22.00

23.00

“21.00

19.00

19.00

20.00

50.00

20.00

20.00

25.00

21.00

22.00

39.00

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCijL

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

-——,- —.-—-, -, -- --—-.. — —. —... .—



Data Table 10. (contd)

GeoDAT Report - 2/18/99

Collect Sample

Constituent Name “ Well Date Number

---------------------------------------- -------------- -------- --------.

Cesium-137 299-W23-4 5/19/75 HOOOBM39

6/09/75 HOOOBM40

7/14/75 HOOOBM41

8/n/75 HOOOBM42

9/08/75 HOOOBM43

10/13/75 HOOOBM44

11/11/75 HOOOBM45

12/10/75 HOOOBM46

1/13/76 HOOOBM47

2/09/76 HOOOBM48

3/08/76 HOOOBM49

4/12/76 HOOOBM50

5/11/76 HOOOBM51

6/10/76 HOOOBM52

7/15/76 HOOOBM53

8/18/76 HOOOBM54

9/13/76 HOOOBM55

10/13/76 HOOOBM57

11/09/76 HOOOBM58

12/16/76 HOOOBM59

1/20/77 HOOOBM60

2/17/77 HOOOBM61

3/04/86 HOOOBM93

5/15/86 HOOOBM94

7/25/86 HOOOBM95

11/25/86 HOOOBM96

1/26/87 HOOOBM98

HOOOBM99

9/23/87 HOOOBMBO

9/27/94 BOClV6

3/n/96 BOHKY1

6/19/96 BOHX28

BOHX29

6/25/96 BOHX47

BOHX48

8/27/97 BOLN19

6/29/98 BONT40

BONT41

9/16/98 BOPR47

1/24/74 HOOOBMM4

2/11/74 HOOOBMM5

3/13/74 HOOOBM-M6

4/16/74 HOOOBMM7

5/13/74 HOOOBMM8

6/17/74 HOOOBMM9

7/16/74 HOOOBMNO

8/12/74 HOOOBMN1

9/16/74 HOOOBMN2

1/24/74 HOOOBMN4

2/14/74 HOOOBMN5

3/13/74 HOOOBMN6

B.134

299-W23-7

299-W23-8

299-W23-9

Fil-

tered

-----

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

Y

N

Y

N

N

Y

N

N

N

N

N

N

N

N

N

N

N

N

N

----
Result

-------------

37.00

26.00

31.00

31.00

34.00

19.00

27.00

19.00

.20

14.00

10.00

11.00

10.00

11.00

14.00

19.00

12.00

17.00

12.00

10.00

13.00

12.00

.96 U

2.89 U

6.60

-10.20 u

-.96 U

.69 U

-3.20 U

21.80

18.50

10.40

.97 u

13.80

1.97

2.52 U

48.70

.15 u

38.10

20.00

19.00

20.00

23.00

23.00

18.00

19.00

20.00

50.00

20.00

19.00

25.00

Error Units

.-------- --------

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

4.52 pCi/L

6.29 pCi/L

4.71 pCi/L

8.55 pCi/L

3.94 pCi/L

6.60 pCi/L

5.28 pCi/L

8.99 pCi/L

3.61 pCi/L

3.35 pCi/L

1.12 pCi/L

2.81 pCi/L

1.68 pCi/L

2.36 pCi/L

7.57 pCi/L

2.78 pCi/L

7.66 pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/i

pCi/L



Data ‘lable lU. (contd)

GeoDAT Report - 2/18/99

Constituent Name

---------------------------------------

Cesium-137

Collect

Well Date

-------------- ----.---

299-W23-9 4116/74

5/13/74

6/17/74

7/16/74

8/16174

9/16/74

4/12/77

lo/19/77

1/25/78

10/15/80

12/10/80

2/05/81

3/04/81

3/23/81

4/27/81

6/01/81

6/17/81

1/25/83

3/04/83

3/29/83

4/21/83

5/25/83

6/23/83

7/14/83

8/15/83

9/27/83

10/17/83

11/19/83

1/10/84

1/20/84

3/05/84

4/06/84

4/27/84

5/09/84

6/15/84

7/12/84

8/09/84

9/10/84

10/09/84

11/05/84

12/27/84

1/08/85

2/07/85

3/11/85

4/04/85

5/13/85

6/03/85

7/11/85

8/15/85

9/05/85

10/10f85

B.135

Sample

Number

--------.

HOOOBMN7

HOOOBMN8

HO OOBMN9

HOOOBMPO

HOOOBMP1

HOOOBMP2

HOOOBMP4

HOOOBMQO

HOOOBMQ3

HoooBI.rr6

HO OOBMT7

HOOOBMT9

HOOOBMVO

HO OOBMV1

HOOOBMV2

HO OOBMV3

HO 00BMV4

HOOOBMV5

HOOOBMV6

HO OOBMV7

HOOOBMV8

HOOOBMV9

HOOOBMWO

HOOOBMW1

HOOOBMW2

HOOOBMW3

HO OOBNW4

HOOOBMW5

HO OOBMW6

HOOOBMW7

HOOOBMW8

HOOOBMW9

HOOOB~O

HO OOBMX1

HOOOBMX2

HOOOBMX3

HoooBm4

HO OOBMX5

HO OOBMX6

HOOOBMX7

HOOOBNX9

HOOOBMYO

HOOOBMY1

HO OOBMY2

HOOOBMY3

HOOOBMY5

HOOOBMY6

HO OOBMY7

HO OOBMY8

HO OOBMY9

Fil-

tered

-----

N

N

N

N

N

N

N

H

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

----
Result

,------ ------

21.00

24.00

27.00

“19.00

20.00

50.00

16.00

11.00

15.00

2.60

.16

10.00

3.10

.23

2.90

1.90

3.90

.68

.69

-1.02

.63

.56

-2.68

-.14

-.83

-1.11

1.93

1.14

6.06

5.67

11.40 -

6.56

-3.09

.96

3.20

5.91

-1.42

5.51

.96

3.10

2.88

-.32

1.03

.36

3.20

3.91

0.00

-.34 u

-1.42 U

1.72 U

-.32 U

Error Units

--------- .-------

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCifL

pCi/L

pCi/L

pCi/L

pCi/L

pCifL

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCijL

pCi/L

pCi/L

pCi/L

pCi/L

pCijL

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

4.46 pCi/L

5.37 pCi/L

5.06 pCi/L

4.14 pCi/L

..— . ... . . ,,,—,



Data Table 10. (contd)

GeoDATReport - 2118/99

Collect Sample
Constituent Name Well Date Number

---------------------------------------- -------------- -------- ---------

Cesium-137 299-W23-9 11/07/85 HOOOBMZO

1/07/06 HOOOBMZ1

2/07/86 HOOOBMZ2

3/10/86 HOOOBMZ3

4/08/86 HOOOBMZ4

5/07/86 HOOOBMZS

6/05/86 HOOOBMZ6

9/03/86 HOOOBMZ8

11/06/86 HOOOBMZ9

11/25/86 HOOOBNOO

12/10/86 HOOOBNO1

1/06/87 HOOOBN02

2/11/87 HOOOBN03

3/13/87 HOOOBN04

4/19/87 HOOOBN05

5/lo/87 HOOOBN06

6/09/87 HOOOBN07

7/24/87 HOOOBN08

8/19/87 HOOOBN09

9/16/87 HOOOBN1O

10/13/87 HOOOBN1l

11/17/87 HOOOBN12

12/11/87 HOOOBN13

1/19/88 HOOOBN15

2/17/88 HOOOBN16

3/18/88 HOOOBN17

4/11/88 HOOOBN18

5/09/88 HOOOBN19

6/15/88 HOOOBN20

7/13/88 HOOOBN22

8/12/88 HOOOBN23

9/08/88 HOOOBN24

10/18/88 HOOOBN25

11/03/88 HOOOBN26

1/05/89 HOOOBN28

1/11/89 HOOOBN29

2/23/89 HOOOBN31

3/10/89 HOOOBN32

10/06/89 HOOOBN33

9/23/98 BOPR49

Fil-

tered

-----

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

Result Error Units

----------------- ---------- --------

-3.10 u

.32 U

2.14 U

-3.52 U

6.54

-9.89 U

-1.67 U

2.41 U

.86 u

-1.03 u

-5.75 u

7.35

5.51

-12.90 U

-.33 u

9.82

-2.33 U

2.65 U

3.00 u

1.33 u

4.33 u

4.24 U

-2.61 U

-4.60 U

-2.54 U

1.77 u

-2.65 U

4.13 u

.75 u

-1.77 u.

-1.32 U

5.63 U

-2.77 U

2.77 U

1.51 u

4.22 U

1.32 U

-1.41 u

2.65 U

-.25 U

6.53 pCi/L

4.33 pCi/L

2.47 pCi/L

6.71 pCi/L

6.25 pCi/L

9.38 pCi/L

7.36 pCi/L

4.88 pCi/L

7.46 pCi/L

4.25 pCi/L

7.58 pCi/L

6.11 pCi/L

3.93 pCi/L

10.00 pCi/L

6.04 pCi/L

5.54 pCi/L

6.46 pCi/L

8.36 pCi/L

4.91 pCi/L

5.96 pCi/L

5.26 pCi/L

6.94 pCi/L

5.07 pCi/L

7.30 pCi/L

5.40 pCi/L

5.92 pCi/L

5.93 pCi/L

7.75 pCi/L

5.42 pCi/L

6.09 pCi/L

4.19 pCi/L

5.88 pCi/L

6.75 pCi/L

6.48 pCi/L

7.40 pCi/L

6.73 pCi/L

6.48 pCi/L

5.66 pCi/L

6.76 pCi/L

2.21 pCi/L

B.136



Data Table Il. Thistableprovides datainreference tocomment 140.

GeoDAT Report - 2/19/99

Collect Sample

Constituent Name Nell Date Number

---------------------------------------- -------------- --.----- ---------

Nitrate 299-W23-9 1/19/88 HOOOBN15

2/17/88 HOOOBN16

3/18/88 HOOOBN17

4/11/88 HOOOBN18

5/09/88 HOOOBN19

6/15/88 HOOOBN20

7/13/88 HOOOBN22

8/12/88 HOOOBN23

9/08/88 HOOOBN24

10/18/88 HOOOBN25

11/03/88 HOOOBN26

1/05/89 HOOOBN28

1/11/89 HOOOBN29

2/23/89 HOOOBN31

10/06/89 HOOOBN33

4/06/90 HOOOBN34

11/25/91 BOOMF4

4/27/92 B06DW5

7/20/93 B08P09

11/11/93 B09D15

4/18/95 BOF870

5/23/95 BOE’JT9

5/22/96 BOHTB9

8/12/97 BOLN20

6/15/98 BONWB4

9/23/98 BO.FR49

Nitrogen in Nitrate

Technetium-99

299-W23-9

299-W23-9

Trit ium 299-W23-9

1/19/88

7/13/88

10/14/94

4/18/95

5}22/96

8/12/97

6/15/98

9/23/98

1/19/88

2/17/88

3/18/88

4/11/88

5/09/88

6/15/88

7/13/88

8/12/88

9/08/88

10/18/88

11/03/88

1/05/89

1/11/89

2/23/89

B.137

HOOOBN14 “

HOOOBN21

BOD2W6

BOF870

BOHSK2

BOLN20

BONWB4

BOPR49

HOOOBN15

HOOOBN16

HOOOBN17

HOOOBN18

HOOOBN19

HOOOBN20

HOOOBN22

HOOOBN23

HOOOBN24

HOOOBN25

HOOOBN26

HOOOBN28

HOOOBN29

HOOOBN31

Fil-

tered

-----

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

Result Error Units

----------------- ---------- ----.---

98200.00

99400.00

105000.00

100000.00

101000.00

102000.00

99800.00

95500.00

92600.00

78100.00

24600.00

54000.00

59400.00

42300.00

223000.00

4300.00

7500.00

31000.00

100000.00

95000.00 D

500.00

28000.00 D

42000.00 D

29.30 DH

19.40 D

27.40 D

81.20

25.50

27.60

7.10

55.19

115.00

111.00

158.00

1280000.00

1430000.00

1360000.00

1320000.00

1410000.00

1470000.00

1430000.00

1360000.00

1340000.00

1440000.00

1360000.00

1190000.00

1140000.00

1150000.00

5400.00

5940.00

4230.00

22300.00

437.00

4220.00

17400.00

8670.00

8550.00

105.00

5880.00

8820.00

14.40

9.47

4.77

2.81

7.64

26.80

25.70

32.20

93700.00

104000.00

99600.00

96600.00

103000.00

107000.00

105000.00

99600.00

97900.00

105000.00

99700.00

87000.00

83000.00

84000.00

Ugn.1

uglL “

U91L

u9/11

ug/L

U91L

u9/L

u9/L

ug/L

U91L

ug/L

ug/11

u9/L

ug/L

ug/11

ug/L

ug/I.l

ug/I.l

ug/L

uglL

uglIl

ug/L

ug/11

mg/L

mg/L

mg/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L
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Data Table 11. (contd)

GeoDATReport - 2/19/99

Collect

Constituent Name Well Date

---------------------------------------- -------------- --------

Trit ium 299-W23-9 3/10/89

10/06/89

4/06/90

11/2!i/91

4/27/92

7’/20/93

11/11/93

5/23/95

5[22/96

6/15/98

9/23/98

Sample

Number

---------

HOOOBN32

HOOOBN33

HOOOBN34

BOOMP4

B06DW5

B08P09

B09D15

BOFJT9

BOHTB9

BONWB4

BOPR49

Fil-

tered

-----

N

N

N

N

N

N

N

N

N

N

N

Result

-----------------

1050000.00

1520000.00

215000.00

454000.00

576000.00

475000.00

231000.00

95600.00

119440.00

313000.00

302000.00

Error

----------

76500.00

111000.00

15900.00

33170.00

42060.00

34770.00

16960.00

7139.00

8866.00

22900.00

22200.00

Units

--------

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L

pCi/L ~

pCi/L

pCi/L

pCi/L
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Management Program
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