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ABSTRACT

Laboratory and field leaching experiments are being conducted by Pacific
Northwest Laboratory {PNL) to investigate the performance of solidified low-
level nuclear waste in a typical, arid, near-surface disposal site, Under
PNL's Special Waste Form Lysimeters-Arid Program, a field test facility was
constructed to monitor the leaching of commercial solidified waste. Laboratory
experiments were conducted to investigate the leaching and adsorption
characteristics of the waste forms in contact with soil.

Liquid radigactive wastes solidified in cement, vinyl ester-styrene, and
bitumen were obtained from commercial boiling water and pressurized water
reactors, and buried in a field leaching facility on the Hanford site in south-
eastern Washington State.

Batch leaching, soil c¢olumn adsorption, and soil/waste form column experi-
ments were conducted in the laboratory, using small-scale cement waste forms
and Hanford site ground water., The purpose of these experiments is to evaluate
the ability of laboratory leaching tests to predict leaching under actual field
conditions and to determine which mechanisms (i.e., diffusion, solubility,
adsorption) actually control the concentration of radionuclides in the soil
surrounding the waste form.

Chemical and radionuclide analyses performed on samples collected from the
field and laboratory experiments indicate strong adsorption of 134’13?Cs and
855 onto the Hanford site sediment., Small amounts of 60Co are leached from

the waste forms as very mobile species. Some 60

Co migrated through the soil at
the same rate as water. Chemical constituents present in the reactor waste
streams also found at elevated levels in the field and laboratory leachates
include sodium, sulfate, magnesium, and nitrate. Plausible solid phases that
could be controlling some of the chemical and radionuclide concentrations in

the leachate were identified using the MINTEQ geochemical computer code.






EXECUTIVE SUMMARY

Laboratory and field Teaching experiments are being conducted by Pacific
Morthwest Laboratory (PNL} to investigate the performance of solidified Tow-
level nuclear waste in a typical, arid, near-surface disposal site. A similar
investigation is being conducted at Savannah River near Barnwell, South
Carolina to determine the performance of low-level wastes in a humid c¢limate,
This information is needed to determine if currently proposed available waste
forms will provide enhanced containment of commercial reactor waste materials
at arid disposal sites versus containment at humid sites. Under PNL's Special
Waste Form Lysimeters-Arid Program, a field test facility was constructed to
monitor the leaching of commercial solidified waste under conditions repre-
sentative of alternative disposal methods (e.g., below-ground vaults, earth-
mounded concrete bunkers, shaft disposal, etc.) where the water instrusion is
possible and the waste form is in contact with soil. Laboratory experiments
are conducted to investigate the leaching and adsorption characteristics of the
waste forms in contact with soil.

Liquid radiocactive wastes solidified in cement, vinyl ester-styrene, and
bitumen were obtained from commercial boiling water reactors (BWR) and pres-
surized water reactors {PWR), and buried in a field leaching facility on the
Hanford site in southeastern Washington State. This facility consists of ten
3-m-deep by 1.8-m-dia steel caissons surrounding a 4-m-deep by 4-m-dia central
instrument caisson. Each of these lysimeters contains a 210-L barrel of
solidified waste with casing removed., It is filled with sifted Hanford site
sediment from the lysimeter construction site, Leachate is collected from
drains in the bottom of the lysimeters, and chemical and radionuclide analyses
are performed.

Batch leaching, soil column adsorption, and soil/waste form column
experiments are conducted in the laboratory, using small-scale waste forms and
Hanford site ground water. The purpose of these experiments is to evaluate the
ability of laboratory leaching tests to predict lTeaching under actual field
conditions and to determine which mechanisms {(i.e., diffusion, solubility,

adsorption) actually control the concentration of radionuclides in the soil



surrounding the waste form. To date, only Portland Il cement waste forms
containing BWR evaporator concentrate and ion-exchange resin waste have been
tested in the laboratory. Diffusion, soil column adsorption, and geochemical
models were used in the analysis of the laboratory data.

Radionuclide analyses performed on samples collected in laboratory experi-
ments indicate that 134’13?Cs leaches readily from the waste forms, and there
is strong adsorption of 134'13?Cs and 855r onto the Hanford site sediment.

Both laboratory and field results show that small amounts of 6000 are leached
from the waste forms but as very mobile species. Some 60C0 migrated through
the soil at the same rate as water. The PERCOL (Routson and Serne 1972) soil
column adsorption model predicted an average 50¢o distribution coefficient of
<1.5 for the Teaching of a solidified waste form in a soil column. Chemical
constituents present in the reactor waste streams also found at elevated levels
in the field and laboratory teachates include sodium, sulfate, magnesium, and
nitrate, Plausible solid phases that could be controlling some of the chemical
and radionuclide concentrations in the leachate were identified using the
MINTEQ geochemical computer code. At higher pH {values above approxi-

mately 10), magnesium precipitated primarily as brucite [Hg(OH)Z], and calcium
precipitated as calcium carbonate (CaCO3). Cobalt hydroxide [Co(OH)Z] may act
as a solubility control at the high pH values observed. At pH values less than
approximately 10, where the soil is an active buffer, magnesium and strontium
are precipitating as carbonates (MgCO4 and $rC03), while calcium remains over-
saturated with respect to calcite or forms a mixed carbonate with magnesium
that has higher solubility than calcite. Carbonates are important because they
influence the release of strontium, calcium, and magnesium. The fate of cal-
cium can influence the release of 903r and 6OCo because they may substitute for
calcium in the cement matrix,

The results of the combined Teach-adsorption test effectively predicted
the breakthrough of 5000 observed in the field lysimeter facility for the waste
forms tested. Further tests are needed to identify the mobile 60C0 species and
to investigate the factors affecting their stability.
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INTRODUCTION

Low-Teval radioactive 1iquid waste generated by nuclear power plants is
solidified before transport and burial in near-surface burial sites. This
practice is designed to 1imit the release of radionuclides to the environment
associated with alternative disposal methods (e.g., below-ground vaults, earth-
mounded concrete bunkers, shaft disposal, etc.) by providing structural
stability to the wastes and is required by federal regulation 10 CFR Part 61
(NRC 1982). Typical solidifying agents used to bind the radionuclides in a
solid waste form are cement, bitumen, and vinyl ester-styrene {Dow® polymer).
The ability of these waste forms to retain radionuclides is evaluated using
Teaching tests where sample waste forms are contacted with water over time,
Although these tests measure radionuclide leach rates in water and allow
relative comparison of leaching characteristics, they cannot be used directly
to predict the release and migration of radionuclides in actual burial
conditions.

Estimating the potential for radionuclide migration from near-surface
disposal sites where water may intrude or where the waste form is in contact
with soil requires knowledge of the contaminant concentration in the soil
surrounding the waste form., This concentration, referred to as the source
term, may be controlled by the concentration, leach rate, and/or solubility of
radionuclides in the waste form; the rate of water flow in the soil surrounding
the waste; and solubility and adsorption processes that occur in the soil,

Pacific Northwest Laboratory (PNL) is currently conducting research for
the U.S, Department of Energy (DOE) Low-Level Waste Management Program to eval-
uate the performance of solidified low-level waste forms in an arid near-
surface burial site. A similar investigation is being conducted at Savannah
River near Barnwell, South Carolina to determine the performance of Tow-level
wastes in a humid climate, This information is needed to determine if cur-
rently proposed available waste forms will provide enhanced containment of

commercial reactor waste materials at arid disposal sites versus containment of

®ow is a registered tradename of the Dow Chemical Company, Midland,
Michigan 48640,



commercial reactor waste materials at arid disposal sites versus containment of
humid sites. Under PNL's Special Waste Form Lysimeters-Arid {(SWLA) program, a
field test facility was constructed to monitor the leaching of commercial
solidified waste. Laboratory experiments, being conducted in support of the
field facility, are designed to investigate leaching and adsorption charac-
teristics of the waste forms in contact with soil.

The major objectives of the program are to 1) monitor radionuclide release
from actual commercial waste forms under field conditions, 2) evaluate the
ability of laboratory leaching tests to predict leaching under actual fieid
conditions, and 3) determine which mechanisms (i.e., diffusion, solubility,
adsorption) actually control the source term. Leach rates and source terms
obtained will also be used to model the migration of radionuclides in the
lysimeter facility,

This report describes the laboratory experiments, presents and discusses
the results of both the laboratory and field data collected, and summarizes the
effectiveness of the laboratory leaching and adsorption experiments in predict-
ing the performance of solidified wastes under actual field conditions.



LABORATORY EXPERIMENTS

Laboratory soil-column leaching experiments are being conducted on waste
forms that are identical, except in scale, to waste forms buried in the field
leaching faciltity. The objective of the laboratory column research is to
determine source terms and solubility controls associated with the reiease and
transport of radionuclides from laboratory-scale waste forms in the Hanford
site sediment. This information will be used to predict and interpret leach
rates and adsorption at the field leaching site. The laboratory research began
by studying a mix of Portiand III cement with evaporator concentrate and ion-
exchange resin from a boiling water reactor (BWR). This waste form was chosen
from those obtained for the SWLA program (Table 1) because it has the highest
radionuclide activity and contains chelating agents that may increase the

TABLE 1, Waste Forms Obtained for the Special Waste Form
Lysimeters-Arid Program

Waste Stream Reactor Solidifying Agent
Boric acid concentrate PWR Masonry cement
waste
Boric acid concentrate PWR Bitumen
waste
Evaporator-concentrate BWR Portland Type III cement

(regenerative) waste

Evaporator-concentrate BWR Portland Type III cement
(regenerative) waste
and ion-exchange resin

Evaporator-concentrate BWR Cow® polymer
(regenerative) waste (vinyl ester-styrene)
and ion-exchange resin

Note: PWR = pressurized water reactor.

BWR = boiling water reactor.
®ow is a registered tradename of the Dow Chemical Company,
Midland, Michigan 48640.



mobhility of some radionuclides. Recommendations for further experiments using

the remaining waste forms will be based on the evaluation of these results.
The laboratory experiments were conducted in three parts:
1. batch leaching of solidified waste forms
2. column adsorption of the leachate produced in the first step

3. simultaneous leaching and adsorption of solidified waste forms in
soil columns,

The first two parts of the experiment are designed so that the leaching and
adsorption processes can be examined separately {Figure 1). The combined
results of parts one and two (batch leaching and soil column adsorption) are
compared with the results of part three (the simultanecus leaching and adsorp-
tion in soil columns). The information gained from this comparison will be
used to evaluate how well the batch leaching and adsorption data, which can be
generated easily, predict the performance of waste forms under field-leaching
conditions,

The evaporator concentrate from the BWR contains Na,S0, waste produced in
the regeneration of ion-exchange resins used to purify process water in the
reactor, Radionuclides and dissolved ions that cause corrosion are removed in
ion-exchange columns or beds filled with synthetic organic resin beads. The
resin beads are loaded with jons that exchange with ions of the same sign and
charge that are present in the waste stream until the exchange sites of the
resin are saturated. The jon-exchange resins are regenerated by rinsing them
with acid solution (for cation resin) to remove the exchanged fons and replac-
ing them with fresh counter ions. The regeneration process is repeated until
the beads must be replaced. Liquid regeneration waste is evaporated to reduce
volume, and both the retired resin beads and the evaporator concentrate waste
are solidified,.

The radionuclides found in the waste stream of a BWR may have originated
in the reactor fuel elements and entered the cooling waters through openings in
the cladding or may be the result of neutron activation of corrosion products,
chemical additives, or hydrogen or oxygen isotopes in the primary coolant
{(Carter, Moghissi and Kahn 1979).





















































































































Varied flow rates may be responsible for the differences in the effluent
curves in Figure 21. Lysimeter 9, which was flooded, may have experienced a
higher flow rate than lysimeter 3, producing both higher cumulative pore volume
and peak concentration in the effluent. Differences between the field
lysimeter curves and the leach-adsorption column curves could be attributed to
seasonal fluctuations in lysimeter flow rates or by changes in saturation
values between soil mofsture measurements,

Continued field iysimeter monitoring will provide additional data to com-

pare with the laboratory 60Co‘—released data that will aid in the evaluation of
the use of laboratory leach-adsorption tests to predict the performance of

sojidified waste forms under actual burial conditions.

Subsamples of the leachate collected at the bottom of the 10 lysimeters
were submitted for total chemical analysis (Appendix D). Table 8 shows that
the Teachates in all the lysimeters remain near the ambient pH of 8,1 t 0.3.
A1l of the first samples appear to have elevated concentrations of total
organic carbon and fluoride., Except perhaps for sample 4/86 of lysimeter 4, no
other samples taken at later time periods clearly show elevated total organic
carbon (TOC) contents. No other samples show ejevated fluoride contents. The
original TOC measurements were performed by an inexperienced operator on an
instrument that was later found to be inefficiently sparging inorganic carbon
from the samples. Thus, the analyses of TOC actually were biased high by
inclusion of inorganic carbon. No explanation is offered for the apparent high
fluoride content in the first sample from each lysimeter.

With continued sampling, significant increases in sulfate, magnesium,
sodium and nitrate were observed in six lysimeters (2, 3, 4, 8, 9, and 10).
The other four lysimeters showed significant increases inm nitrate and moderate
to no increase in sulfate, magnesium, and sodium.

The l1aboratory columns, where waste forms are packed in sediment, also
show elevated levels of these constituents in the effluents. The tests using
blank cement waste forms packed in soil with ground water percolating through
the soil do not show elevated leachate concentrations of the constituents
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TABLE 8.

Lysimeter Leachate Chemical Analysis

Cate of TOC, Fluoride, Magnesium, Sulfate, Sodium, Nitfrate,
Lysimeter  Sampling _pH ppm mg/L mg/L mg/L mg/L mg/L
1 10/84 8.34 124,4 9.20 11.02 60,5 127.0 0,3
3/85 8,27 <1,00 22,20 95.0 31,2 246.0
10/85 8.24 <1,00 23,70 68,0 37.0 296,0
1/86 8,16 <1.,00 31,50 65,0 33,0 435.0
4/96 8.29 7.2 <1,00 18,50 39.0 7.0 32,0
2 10/84 8,25 242.4 12,10 9,92 45,5 168,0 0.3
3/85 8,30 <1.00 11,50 81.0 64,1 136,0
6/85 8,34 <1,00 20,80 90,0 251 179.0
10/85 8,32 <1.00 66,00 960,0 131,0 128,0
1/86 8.22 1,00 21,00 1400.0 240,0 167.0
4/86 8.20 32.5 <1,00 70.70 1100.0 241,0 25.0
3 10/84 8.05 130.6 14,30 7.67 111.0 106,0 0.3
3/85 8,14 <1,00 11,30 74,0 32.4 109.0
6/85 8,33 <1.00 16,30 70,0 22.0 101,0
10/85 8,12 <1,00 70.00 1060,0 120,0 35.0
1/86 8,23 <1,00 92.00 1530.0 245,0 84,0
4/86 8.06 53,2 94,00 1900,0 405,0 22,0
4 10/84 8,12 343.4 25,40 18.61 90,7 266.0 0.3
3/85 8.26 4.10 44,90 08,8 105.0 108,0
6/85 8,39 <1,00 42,80 104.0 34,0 104,0
10/85 8,00 <1.00 61,50 £90,0 99.0 52,0
1/86 8.15 1.30 135.00 2230.0 430,0 128,0
4/86 8,06 195,0 <1,00 45,00 740,0 261.0 14,0
5 10/85 1.93 <1.00 10,50 79,0 53.0 73.0
1/86 B.23 <1,00 16,00 104,0 38,0 170.0
4/86 8.05 6.1 <1,00 14,20 29,0 20,0 15.0
6 10/84 7.64 14,7 <1,00 20.72 69,0 71,4 52,3
10/85 8.21 <1.00 21,00 56,0 40,0 118.0
1/86 8,10 <1.00 20,00 61.0 34,0 158.0
4/86 8,04 6.4 <1.00 18,20 34,0 19,0 25.0
7 10/84 8.19 186.9 17,20 16,21 216,0 130.0 0.3
3/85 8,08 <1,00 15,70 132.0 65,8 181,0
6/85 8.46 <1,00 21,10 90,0 29,7 184.0
10/85 8,02 <1,00 21,00 65,0 32,0 240.0
1/86 8.07 <1,00 22,00 64,0 31.0 260,0
4/86 8.07 9.6 <1,00 13.20 36,0 18,0 19.0
8 10/84 7.73 181,9 15,10 16.04 181,0 153.0 0.2
3/85 7.78 <1.00 21,40 195.0 21,8 88.0
6/85 8,37 <1.00 21,10 187.0 21,5 57.0
10/85 8.19 <1,00 61,00 955,0 113,0 9.0
1/86 8,21 <1.00 81,00 1300.0 193,0 49,0
4/86 8,00 33.3 <1.00 72,00 1100.0 207.0 14,0
9 10/84 7.93  212.0 24,50 19.62 261,0 110.0 0.3
3/85 8,01 <1,00 16,40 95,0 17,8 12,0
6/85 8,32 <1.00 20,30 171.0 21,9 71.0
10/85 8,22 <1,00 57,00 915.0 196.0 50.0
1/86 8.36 <1,00 88,00 1360.0 253,0 i23,0
4/86 B8.26 4.2 <1,00 96,50 1800.0 486,0 11,0
10 3/85 8.24 <1,00 10.40 20,0 10.6 28.0
10/85 8,24 <1.00 13,40 80.0 36,0 <5,00
1/86 B.26 <1,00 16.80 148,0 35.0 5.5
4/86 8.18 5.1 <1,00 20,30 160,0 32,0 5.4
Hanford Site 8.1 1.0 <1,00 14.4 86 25 0.1

Ground wWater

TCC = Total organic carbon,
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listed above. Thus, the source of these elevated concentrations must be the

liquid wastes that are solidified into the various waste forms,

An unexplainable factor, requiring further study, is that the combined
leach-adsorption laboratory experiments {using BWR-evaporator concentrate and
resin bead waste solidified in Portland cement} do not show the elevated N03
levels in the effluent solutions that are found in the field lysimeters. As
the columns contain less soil per surface area or voiume of waste form, trends
in the field lysimeters are expected to be intensified in the laboratory

columns.,

The laboratory effluent data show that waste form leaching c¢an push the
pore water pH to high alkaline values., The field lysimeter leachates' pH
values remain near ambient, probably because the ratio of soil volume to the
surface area or the volume of the waste forms is much higher than that in the
laboratory tests. This could prove to be an important factor considering the
role pH played in precipitation of minerals in the column experiments,

The lysimeter leachates sampled recently on April 25, 1986, suggest that
the concentrations of nitrate, sodium, sulfate, and magnesium are dropping.
Further investigations will identify if this is a seasonal event tied to the
volume of water reaching the bottom of the lysimeter or whether we have
observed the early peak release that occurs in the laboratory columns., Lysim-
eters 5 and 6 also show higher-than-ambient boron values in the last sample
analyzed. Monitoring will continue to see if boron can act as a good indicator

of mobile constituent migration from solidified boric acid wastes.
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CONCLUSIONS AND RECOMMENDATIONS

This research was conducted to evaluate the performance (release and
migration of contaminants) of solidified low-level waste in an arid near-
surface disposal site. Laboratory experiments performed on small-scale waste
forms provided the information needed to interpret the data collected from the
field leaching facility and demonstrated the ability of laboratory experiments
to predict the performance of waste forms under field conditions., These
experiments also enabled us to take the first steps toward understanding the
mechanisms controlling the release and migration of radicnuclides from
solidified waste forms.

The results of the batch leaching experiment indicate 134’137(:5 were

readily released from the cement waste forms. A much smaller but more mobile
fraction (1%) of the available 60co was also leached. Waste forms contacted
with HGW released 137¢s and 60¢o at nearly the same rate as those leached in
deionized water at BNL. The difference in leaching rates of readily leachable
radionuclides, such as 137Cs, between ground water and deionized water may be
negligible.

The s0i1 column adsorption experiment provided a soil adsorption profile
for 134’13?C5 and 85Sr that shows strong binding of these radionuclides to the
Hanford site sediment and littie or no adsorption of 60co, The sawtooth
effluent curves generated in this test may indicate identifiabie adsorption/
desorption characteristics of 60¢o associated with species changes of complexed
6[}Co in contact with soil, Further tests are necessary to confirm these

results,

The results of the combined leach/adsorption test effectively predicted
the breakthrough of 60C0 observed in the field lysimeter facility for those
waste forms tested. This laboratory test showed that the leached 60¢o had a
small distribution coefficient (Kd) with some fraction of the 60¢o moving at
the same rate as water. The soil column model predicted a Kd of 0.5, which
appears to correspond with the laboratory results and field chservations. This
low Kd value suggests that the 60co s complexed with organic compounds that
have increased its mobility. Organic analysis of the leachate would be
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required to identify the specific form(s) of the complexed 6060, Identifica-

tion of these forms could lead to greater understanding of the release and
transport of other radionuclides under actual burial conditions.

A11 three of the laboratory experiments show that the release and trans-
port of radionuclides peaked shortly after being contacted with water and then
dropped to much lower levels. Continued monitoring of the field lysimeters
will tell us if this is true under actual burial conditions. This could be
important when determining what source term concentrations shouid be used to

project the future release of radionuclides to the environment.

Using the MINTEQ geochemical computer code, we identified plausible solid
phases that could be controliling some of the chemical and radionuclide concen-
trations in the leachate. At higher pH (values above approximately 10), magne-
sium precipitated primarily as brucite [Mg{OH),] and calcium precipitated as
calcium carbonate (CaCO3). Cobalt hydroxide [Co(OH),] may act as a solubility
control at the high pH values observed. At pH values less than approximately
10, where the so0il is an active huffer, magnesium and strontium are precipitat-
ing as carbonates (MgC05 and 5rC03), while calcium remains oversaturated with
respect to calcite or is forming a mixed carbonate with magnesium that has
higher solubility than calcite. Carbonates are important because they influ-
ence the release of strontium, calcium, and magnesium. The fate of calcium can
influence the release of gUSr and 60C0 because they may substitute for calcium
in the cement matrix. These results demonstrate the importance of pH in pre-
cipitation processes and, therefore, in the release and transport of GOCO and
goSr. The concentration of 60Co in the field lysimeter Teachate, collected to
date, is-higher than what was predicted from the effluent concentrations
observed in the leach-adsorption experiment (Figure 21). This may be attri-
buted to the effect of the lower pH found in the field lysimeters.

Several conclusions may be drawn from the data collected from the field
lysimeters, even though fewer than five pore volumes of leachate have been col-
lected to date, The first breakthrough of 6000 occurred in the six lysimeters
containing BWR waste, with the earltiest breakthrough and highest concentrations
of 60Co occurring fn the lysimeters containing the greatest concentration of
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6OCo. Waste forms containing smaller inventories released smaller concen-

trations of 6OCo, with breakthrough occurring later.

The immediate breakthrough of a small portion of 6OCo in the Taboratory
experiments (both column adsorption using ANS 16.1 leachates and the combined
waste form-sediment column contacted with HGW) will require further study.
Past studies with 50
studies have shown that 6000 complexed to organic chelating agents can be quite

Co tracer suggest that cobalt is readily adsorbed., Other

mobile and exhibit little adsorption tendencies. Thus, 6OCo speciation is

ext remely important to determine its migration potential. This project shouid
attempt to identify the 60C0 species that is mobile, From this knowledge, we
should estimate what other radionuclides present in low-level waste might form

similar mobile species.

More laboratory experiments should be performed to study the stability of
the mobile species in ground water percolating through soils and to identify
what variables affect the stability of the mobile species. Adsorption tests
should be developed to study muitiple species adsorption because the batch Kd
method averages all species and treats the results as a gross average. Break-
through curves predicted from Kd theory do not satisfactorily predict actual
soil column effluents., Some effort should be spent to develop more sophisti-
cated codes that consider multiple species with different adsorption

tendencies.

Finally, the field lysimeter tests should be carefully monitored to
identify whether the concentrations in the effluents have peaked or are still
rising. The lysimeter facility should continue to be monitored for several
years to study whether seasonal changes dramatically change migration when
compared to the more controlled and stable laboratory tests.
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APPENDIX A

BATCH LEACHING CHEMICAL AND RADIDNUCLIDE RESULTS

This appendix contains ANS 16,1 Chemistry Data, ANS 16.1 Radionuclide
Data, and BNL 16,1 Radionuclide Data tables., ATl units in the chemistry tables
are in mg/L unless otherwise noted. Diffusivity is in cmZ/s. Eh is in mV.

TC = Total Carbon; TOC = Total Organic Carbon; and C/CO = concentration/initial

concentration.
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ANS 16.1 CHEMISTRY DATA--WASTE FORM 1

Sample Time pH
Number (days)

TY TC TOC
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1 0.00035 8.81
2 0.08330 9.40
3 0.25000 10.72
4 1.00000 11.59
5 2.00000 11.40
6 3.00000 10.98
7 4,00000 10,69
8 7.00000 11.11
9 14.00000 11.19
10 21.00000 12.13
11 28.00000 11.31
12 35.00000 11.67
Sample As B
Number

1 0.0219 0.1574
2 {.02 0.0938
3 {.02 0.0787
4 <{.02 0.0776
5 {.02 0.1173
) {.02 0.0857
7 (.02 0.0821
8 {.02 0.0577
9 <{.02 0.0933
10 {.02 0.0803
11 {.02 0.0814
12 {.02 0.0572
Sampie Cr Cu
Number

1 0.0588 <.005

2 {.015 <.005

3 {.015 <{.005

4 {.015 {,005

5 0.0206 <.005

6 <{.015 <{.005

7 <{.015 <{,005

8 <{.015 {.005

9 0.0166 <.005
10 <{.015 <{.005
11 <{.015 <{.005
12 <.015 <.005

Eh ALKALINI
AS CO3
283 97.
336 142,
361 132.
350 165.
332 165,
336 139,
359 126.
259 223.
263 401,
300 352,
383 2717.
336 207.
Ba Be
0.0559 0.00
0.0284 <.002
0.0336 <.002
0.0139 <.002
0.0119 <.002
0.0167 <.002
0.0193 <(.002
0.0082 <.002
0.0070 <.002
0.0104 <.002
0.0046 <.002
0.0057 <.002
Dy Fe
{.005 <.,005
{.005 <.005
{.005 <.005
{.005 <.005
<{.005 <.005
<.005 0.0109
<.005 <.005
<{.005 <.005
{.005 <.005
<.005 <.005
<.005 <.005
<.005 0.0070

03 20.4420
03 18,4150
03 31,6880
.03 48,7780
03 36.0790
03 28.8730
03 21,5010



ANS 16.1 CHEMISTRY DATA--WASTE FORM 1

Sample Li Mg Mn Mo Na Nd Ni
Number

1 0.0104 14.86400 <.005 0.2950 33.673 (.06 <.02
2 0.0204 7.81780 <.005 0.1268 139.390 <.06 (.02
3 0.0198 7.81780 <(,005 0,1091 121.990 <.06 <.02
4 0.0250 4,52700 <.005 0.1141 187.720 <.06 <.02
5 0.0296 4.94420 <.005 <.01 181.740 (.06 <.02
b 0.0206 8.06220 <,005 0.0584 136.750 <.06 <.02
7 0.0185 10.83400 <.005 0.1419 121.710 <.06 <.02
8 0.0329 1.62180 <.005 0.0209 225.380 <.06 <.02
9 0.0669 0.00000 <,005 0.0326 384.780 <.06 <.02
10 0.0630 0.02910 <.005 0.0266 299.040 <.06 <.02
11 0.0643 0.01587 <.005 0.0198 266,170 <.06 <.02
12 0.0583 0.26190 <{,005 0.0190 228.940 <.06 <.02
Sample P Pb Ru S Sh Se S
Number

1 <.1 .05 (.05 32.391 <01 (.2 16.7540

2 1.5125 .05 .05 57.076 <.01 <.2 14.4580

3 1,1138 .05 (.05 49,636 <.01 <.2 14.2180

4 1.4657 .05 (.05 57,506 <.01 <.2 12.4880

5 1.2339 (.05 (.05 58.489 <.01 (.2 12.8580

6 0.7850 <.05 <.05 47.573 <.01 (.2 14.2380

7 0.7327 <.05 <.05 44.687 .01 (.2 15.2380

8 1.6883 (.05 <.05 53.568 (.01 (.2 10.6660

9 3.4021 (.05 <.05 78.590 (.01 (.2 9.5029

10 2.5611 (.05 <.05 56.070 <.01 (.2 8.9185

11 2.4718 .05 .05 49.253 (.01 0.2386 8.9329
12 3.1999 (.05 <.05 49,664 (.01 (.2 8.3160
Sample Sm Sn Sr Te Ti v In
Number

1 <.05 {.05 0.26570 <.15 0.0085 0.0207 0.1882
2 <{.05 (.05 0.26270 <.15 <.005 <{.005 {.005

3 <{.05 (.05 0.26700 <.15 <.005 <.005 <{.005

4 <.05 .05 0.16640 <.15 <.005 <.005 <.005

5 <.05 {.05 0.15550 <.15 <.005 <.005 <.005

6 <{.05 .05 0.15630 <.15 <.005 <{.005 <.005

7 <{.05 .05 0.01541 (.15 <.005 <{.005 <{.005

8 <.05 {.05 0.15230 <.15 <.005 <.005 <{,005

9 <.05 {.05 0.27870 <.15 <.005 <{.005 <.005
10 <{.05 .05 0.27610 <.15 <.005 <.005 0.0169
11 0.0526 <.05 0.20230 <.15 <.005 0.0062 <¢.005
12 <{.05 .05 0.22390 <.15 <.005 {.005 0.0000

=
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ANS 16.1 CHEMISTRY DATA--WASTE FORM 1

Sample Ir F- Cl1- NO3- S04-- NO2-
Number

1 0.0275 1.1 24.9 .3 81 <.1
2 <{.01 1.1 24.9 (.3 153 <.1
3 <.01 .1 24.9 (.3 128 <.1
4 .0 a.1 24.9 4.3 153 (.1
5 0.0140 1.1 24,9 .3 153 <.1
) <{,01 aA.1 24.9 (.3 128 <1
7 <.01 aA.1 23,5 {3 115 <1
8 {.01 .3 28.0 Q4 216 .4
9 0.0125 (1.3 27.3 Q 243 (.4
10 0.0148 &5 20,9 <10 175 @G
11 {.01 ¢ 14.0 Q4 104 <.4
12 .01 3 13.6 <1 107 <.4

A.b



ANS 16.1

CHEMISTRY DATA--WASTE FORM 2

SAMPLE TIME pH Eh ALKALINITY TC TOC Al
NUMBER  (DAYS) AS C03
1 0.00035 8.73 342 97.20 31.4 1.0 <.03
2 0.08330 8.53 347 155,52 31.8 15.1 <.03
3 0.25000 8.93 363 90.72 28.0 8.5 <.03
4 1.00000 10.88 354 97.64 6.8 19.8 .03
5 2.00000 10.25 342 181.44 38.8 16.0 <.03
6 3,00000 10,00 363 149,04 31,9 10.4 <,03
7 4.,00000 10.14 358 136,08 32.8 8.8 <.03
8 7.00000 10.68 224 230.04 46.2 21.5 <.03
9 11.40000 11.85 263 486,00 74.9 46.7 <.03
10 21.00000 11,90 306 352.80 160.3 36.6 <.03
11 28.00000 11.84 324 308,70 87.1 63.8 .03
12 35,00000 11.32 342 201.60 89.9 61.5 .03
SAMPLE As B Ba 8e Ca cd Ce
NUMBER
1 £.02 0.0880 0.0557 <,002 58.1730 <.005 <.06
2 .02 0.0718 0.0393 <,002 44,5670 <.005 <.06
3 {.02 0.0660 0.0380 <.002 40.4590 <.005 <.06
4 {.02 0.0660 0.0241 <.002 24.4090 <.005 <.06
5 {.02 0.0657 0.0181 <.002 19.3390 <.005 <.06
6 £.02 0.0622 0.0205 <.002 23.7750 <.005 <.06
7 .02 0.0610 0.0196 <.002 22.5310 <.005 <.06
8 {.02 0.0612 0.0076 <.002 7.6110 <.005 <.06
9 0.0264 0.0841 0.0027 <.002 1.7688 <.005 <.06
10 {.02 0.0722 0,0053 <,002 2.4977 <.005 <.06
11 {.02 0.0697 0.0040 <.002  4.4731 <,005 <.06
12 {.02 0.0572 0.0078 <.002 7.2347 <,005 <.06
SAMPLE Cr Cu Dy Fe Gd K La
NUMBER
1 £.015 £.005 <.005 <,005 (.03 8.0776 <.005
2 {.015 {.005 <£.005 0.0097 <.03 20.6830 <.005
3 {.015 {.005 <.005 <.005 <.03 18.1710 <.005
4 {.015 {.005 <.005 <.005 .03 28.4750 <.005
5 {.015 {.005 <£.005 <.005 {.03 26.4020 <.005
6 £.015 {.005 <.005 <.005 <.03 20.5340 <.005
7 {.015  <.005 <.005 <.005 (.03 18.6130 <.005
8 {,015 <.005 <.005 <.005  <.03 31,5810 <.005
9 0.0182 <.005 <.005 <.005 .03 48.7630 <.005
10 0,0171 <.005 <.005 <.005 {.03 37.1880 <.005
11 0,0175 <.005 .<.005 <.005 <.03  30.5730 <.005
12 <.015  <.005 <.005 <.005 .03 20.0890 <.005
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ANS 16.1 CHEMISTRY DATA--WASTE FORM 2

Na Nd

L D R L SR i A A ek Ay e e o

32.468
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115.240
206.590
189.060
140.060
124,290
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389.780
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306.730
222.970
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AR O Ch

SAMPLE Lj
NUMBER

1 0.0068
2 0.0188
3 0.0172
4 0.0277
5 0.0254
6 0.0174
7 0.0159
8 0.0324
9 0.0659
10 0.0665
11 0.0709
12 0.0623
SAMPLE Ni
NUMBER

1 <.06

2 <.06

3 <.06

4 <.06

5 <.06

6 <.06

7 <.06

8 <.06

9 <.06
10 .0024
11 <.06

12 <.06

SAMPLE Sm Sn

-

FAYAVAVAV VoW W VAV WA VAN
- - - » - -

Pt o ok o ok b pd ek ek ek b ek
NNRNMNNMNNDNMNDN NN

16.6470
15.0990
14.7780
13,7370
13.7510
16,9400
14.4540
12.2350

9.7923

9.4938

9.8935
10.0520

kD N R S v . T i i — -

NUMBER

1 <.05 <.
2 <.05 <.
3 <.05 <.
4 <.05 <.
5 <.05 <
6 <.05 <
7 <.05 <.
8 <.05 <.
9 <.05 <.
10 <.05 <.
11 <.05 <.
12 .05 <

Mg Mn Mo
14,9400 <.005 0.1121
9.5531 <.005 0.1150
9.3384 <.005 0.1082
5.1712 <.005 0.1170
6.2243 <.005 0.1661
7.7628 <.005 0.1651
9.0781 <.005 0.1721
3.6565 <.005 0.0193
0.0500 <.005 0.0318
0.1571 <.005 0.0324
0.5215 0.8674 <.01
3.1849 <.005 0.0141
P Pb Ru S
0.1367 <.05 (.05 31,345
1.5724 (.05 <.05 56,517
1.0446 <.05 <,05 48,589
1.7128 <.05 <.05 66.049
1.3185 <.05 <.05 60,489
0.8756 <.05 <.05 46.809
0.7045 <.05 <.05 43.710
1.6005 <.05 <.05 51,228
3.2859 <.05 <.05 80,722
2.4389 (.05 <.05 60.195
4.8248 (.05 (.05 74.877
5.2673 (.05 <.05 61.295
Sr Te Ti v
5 0.,25960 <.15 <.005 <.
5 0.28750 <.15 <.005 <.
5 0.25560 <.15 <.005 <.
5 0.02086 <.15 <.005 <.
5 0.17990 <.15 <.005 <.
5 0.16680 <.15 <.005 <.
5 0.15590 <.15 <.005 <,
5 0,14660 <.15 <.005 <.
5 0.22740 <.15 <.005 <.
5 0.19110 <.15 <.005 <.
5 0.29140 <.15 <.005 <.
5 0.23080 <.15 <.005 <.
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ANS 16.1 CHEMISTRY DATA--WASTE FORM 2

S04-- NO2-
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ANS 16.1 CHEMISTRY DATA--~BLANK WASTE FORM

SAMPLE TIME pH Eh ALKALINITY TC ToC Al
NUMBER  (DAYS) AS C03

1 0.00035 8.75 333 93.96 27.7 0.9 .03

2 0.08330 10.07 346 97.20 13.4 0.6 <.03

3 0.25000 9,62 365 61.56 13,9 0.7 <.03

4 1.00000 10.46 358 77.76  12.2 0.7 <.03

5 2.00000 9,78 357 77.76 21,0 0.5 <.03

6 3.00000 9.25 368 68.04 25.3 0.7 <.03

7 4.00000 8.73 373 74.52 29,0 0.7 <.03

8 7.00000 8.75 323 74.52 28.5 0.8 <.03

9 11.40000 8.60 285 71.28 27.9 0.6 <.03

10 21.00000 8.69 327 75.60 28.3 0.4 <.03

11 28.00000 8.58 345 75.60 29.6 0.7 <.03

12 35.00000 8.58 363 88.20 24.4 0.4 <.03
SAMPLE As B Ba Be Ca Cd
NUMBER

1 0.0315 0.1343 0.0572 0.0024 57.602 <.005

2 .02 0.0880 0,0386 <.002 41.378 <.005

3 0.0254 0.0833 0.0409 <.002 41.739 <.005

4 0.0222 0.0822 0.0216 <.002 17.030 <.005

5 .02 0.0845 0.0279 <.002 23.285 <.005

6 .02 0.0798 0.0332 <.002 26.513 <.005

7 .02 0.0751 0.0450 <.002 37.406 <.005

8 0.0203  0.0750 0.0407 <.002 28,764 <.005

9 0.0230 0,1347 0.0466 0.0027 28.367 <.005
10 0.0487 0.1013 0,0605 <.002 40.856 0.0051
11 <.02 0.1000 0.0569 <,002 45.092 <.005

12 .02 0.0807 0.0591 <.002 48,588 <.005
SAMPLE Ce Cr Cu Dy Fe Gd K
NUMBER

1 £.06 0.0349 <.005 <.005  <.005 (.03 10.274
2 .06 {.015  <.005 <.005  <.005 {.03 35,951
3 <.06 (.015 <005  <.005  <.005 (.03 24.639
4 .06 £.015  <.005 {005  <.005  <.03  48.360
5 .06 <.,015 <.005 0.0084 <.005 <.03 43,902
6 <.06 £.015 {.005 <.005 <.005 (.03 31,220
7 .06 {.015 {005  £.005  <,005 (.03 21.235
8 .06 <.015 {.005  <£.005 0.0088 <.03 30.652
9 <.06 0.0187 <.005  <.005 <.005 <£,03 30,162
10 0.0724 <.015 0,0086 0.0052 <.005 (.03 15.851
11 .06 .015 <.005  £.005 <005 (.03 11.696
12 <.06 {015  <.005 0.0057 <.005 <.03 10.518
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ANS 16.1 CHEMISTRY DATA--BLANK WASTE FORM

Mn

M

0

Na

L S L A AL MLt e ik iy el b TR P . TEY TR T W W = T T e vy o A T el el

0.0222
0,0268

24.980
26,518

T ik S o A i M b b e S el e b . o ab TEr W = e ——

-

OO0 OO
rnthonnnnonhdnanon

. & a oa

FAVAVAVA VAV LVAVAVIVAVAVAN
- - - » - L] - -

[ N o R N o [ e o o B o e
hanonhnonunonananun

28,565
29,130
25.036
28,262
29.487
29.114
30.384

VaVAV AV VoV o VaVaVW o VaVaVaN
O o S g Ty

NSNS
PRMRMNMNRMNRNMNRN™N

0.2650
0.2086

SAMPLE La Li Mg
NUMBER
1 <{,005 0.0125 14.748
2 <{.005 0.0423 11.619
3 {.005 0.0287 13.030
4 <{.005 0.0532 11.376
5 0.0084 0.0550 13.083
6 <{.005 0.0417 13.464
7 <{.005 0.0243 14,110
8 <{.005 0.0334 14.476
9 <{.005 0,0372 14,165
10 0.0068 0,0260 14,532
11 <{.005 0.0172 14.671
12 0.0094 0.0139 14,716
SAMPLE Nd Ni P p
NUMBER
1 (.06 .02 (.1 <.
2 <.06 .02 <.1 <.
3 <.06 .02 (.1 4
4 <.06 .02 <.1 <.
5 {.06 02 (.1 <.
6 <{.06 02 (.1 <.
7 {.06 02 (.1 <.
8 {.06 .02 0.1030 <.
9 <.06 .02 (.1 <.
10 (.06 <,02 0,2011 <.
11 0.0636 <.02 0.1455 <.
12 0.0681 <.02 0.1416 <.
SAMPLE Si Sm Sn S
NUMBER
1 16.594 <.05 <.05
2 14,351 (.05 <.05
3 14,859 <,05 <{.05
4 14,004 <,05 {,05
5 15.698 (.05 <{.05
6 15.806 <.05 <.05
7 15.860 <.05 <.05
8 16,023 <.05 <{.05
9 16.093 <.05 <.05
10 16.639 0.0517 <.05
11 15.858 <.05 <.05
12 15,914 <,05 <.05
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ANS 16.1 CHEMISTRY DATA--BLANK WASTE FORM

SAMPLE Zn Ir F- Cl- NO3- S04-- NO2-
NUMBER

1 <.005 0.0444 <1.1 23.5 <.3 68 <.l
2 <.005 0.0242 <1.1 22,3 .3 65 .1
3 <.005 <.01 <1.1  22.0 <.3 63 <.l
4 <.005 <.01 <l.1 20,7 <.3 58 (.1
5 <.005 0.0192 <1.1 22.0 <.3 67 <.l
6 <.005 0.0111 <1.1 22.1 <.3 70 <.1
7 <.005 <.01 1.1 23.5 <.3 70 <.1
8 <.005 <.0l <1.3 27.1 Q 94 (.4
9 <.005 0.0721 (1.3 24,7 Q4 89 (.4
10 0.0244 0,0199 (3 19.8 <10 84 (3
11 <.005 <.01 Q3 13.0 <1 63 (.4
12 <.005 <.01 Qa3 13.3 Q1 66 (.4
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ANS 16.1 Cs-137 DATA--WASTE FORM 1

TIME INCREMENTAL CUMULATIVE CUMULATIVE
(DAYS) FRACTION FRACTION DIFFUSIVITY
0.00035 0.0390 0.039 9.86e-06
0.08330 0.0628 0.102 2.82e-07
0.25000 0.0451 0.147 1.96e-07
1.00000 0.0649 0.212 1.05e-07
2.00000 0.0596 0.271 9.08e-08
3.00000 0.0424 0.314 8.2e-08
4.00000 0.0363 0.350 8.07e-08
7.00000 0.0807 0.431 4.44e-08
14.00000 0.1400 0.571 7.49e-08
21.00000 0.0993 0.670 7.72e-08
28.00000 0.0781 0.748 8.11e-08
35.00000 0.0512 0.799 8.06e-08

ANS 16.1 Cs-134--WASTE FORM 1

TIME INCREMENTAL CUMULATIVE CUMULATIVE
(DAYS) FRACTION FRACTION DIFFUSIVITY
0.00035 0.00691 0.00691 3.1e-07
0.08330 0.02760 0.03450 3.25e-08
0.25000 0.03550 0.07000 4.45¢-08
1.00000 0.05670 0.12700 3.65e-08
2.00000 0.06290 0.19000 4.08e-08
3.00000 0.03820 0.22800 2.35e-08
4.00000 0.03480 0.26300 2.68e-08
7.00000 0.05610 0.31900 3.09e-08
14.00000 0.11400 0.43200 3.43e-08
21.00000 0.00964 0.44200 4.44e-11
28.00000 0.06860 0.51100 5.76e-11
35.00000 0.00530 0.51600 5.08e-11
ANS 16.1 CO-60--WASTE FORM 1
TIME INCREMENTAL CUMULATIVE CUMULATIVE
(DAYS) FRACTION FRACTION DIFFUSIVITY
0.00035 0.000005 0.000005 1.49e-13
0.08330 0.000005 0.000010 2.88e-15
0.25000 0.000002 0.000012 1.33e-15
1.00000 0.000495 0.000507 5.85e-13
2.00000 0.000511 0.001020 1.18e-12
3.00000 0.000158 0.001180 1.05e-12
4.00000 0.000166 0.001340 1.02e-12
7.00000 0.000455 0.001800 1.05e-12
14,00000 0.001070 0.002860 1.33e~12
21.00000 0.000688 0,003550 1.37e-12
28.00000 0.000421 0.003970 1.28e-12
35.00000 0.000857 0.004830 1.51e-12



TIME
{DAYS)

FRACTION

ANS 16.1 Cs-137--WASTE FORM 2

FRACTION

INCREMENTAL CUMULATIVE CUMULATIVE
DIFFUSIVITY

A L T T — T ——

FRACTION

0.8000

ANS 16.1 Cs-134--WASTE FORM 2

FRACTION

0.000001
1.49e-07
1.21e-07
7.88e-08
7.67e-08
7.07e-08
7.07e-08
6.64e-08
7.13e-08
7.72e-08
8.47e-08
8.06e-08

INCREMENTAL CUMULATIVE CUMULATIVE
DIFFUSIVITY

A T N S N L S e S T Ty

15.00000

TIME
(DAYS)

0.03790
0.03170
0.03190
0.06550
0.02590
0.04370
0.02990
0.06870
0.13900
0.00316
0.00302
0.04120

FRACTION

0.0379
0.0696
0.1020
0.1670
0.1930
0.2370
0.2660
0.3350
0.4740
0.4770
0.4800
0.5220

ANS 16.1 Co-60--WASTE FORM 2

FRACTION

0.000009
1.32e-07
9.37e-08
6.34e-08
4.23e-08
2.72e-08
3.09e-08
3.73e-08
8.11e-08
5.85e-11
6.36e-11
5.08e-11

INCREMENTAL CUMULATIVE CUMULATIVE
DIFFUSIVITY

35.00000

0.000005
0.000005
0.000002
0.000495
0.000310
0.000468
0.000292
0.000463
0.001060
0.000630
0.000421
0.000857

.000005
.000010
.000012
.000507
.000818
.001290
.001580
.002040
0.003110
0.003740
0.004160
0.005010

[ 0 e 0 e 3 e 3 Y e R e

1.49e-13
2.88e-15
1.33e-15
5.85e-13

7.6e-13
1.25e-12
1.41e-12
1.35e-12
1.57e-12
1.51e-12

1.4e-12
1.63e-12
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BNL ANS 16.1 Cs-137--WASTE FORM 1
TIME INCREMENTAL CUMULATIVE pH ALKALINITY

(DAYS) FRACTION FRACTION AS CaCo03
0.08 0.020 0.020 11.7 330
0.29 0.047 0.067 11.8 700
1.00 0.082 0.149 12,0 750
2.00 0.077 0.226 12.0 930
3.00 0.058 0.284 11.9 580
4.00 0.047 0.331 11.7 330
5.00 0.042 0.373 11.8 380

19.00 0.244 0.617 12.5 1750

47.00 0.180 0.807 12.3 1350

90.00 0.067 0.874 10.3 630

BNL ANS 16.1 Cs-134--WASTE FORM 1
TIME INCREMENTAL CUMULATIVE pH ALKALINITY

(DAYS) FRACTION FRACTION AS CaC03
0.08 0.022 0.022 11,7 530
0.29 0.030 0.072 11.8 700
1.00 0.084 0.156 12.0 750
2.00 0.082 0.238 12.0 930
3.00 0.081 0.299 11.9 580
4,00 0.050 0.349 11.7 330
5.00 0.044 0.393 11.8 380

19.00 0.256 0.649 12.5 1750

47.00 0.194 0.843 12.3 1350

90.00 0.068 0.909 10.3 630

BNL ANS 16.1 Co-60--WASTE FORM 1
TIME INCREMENTAL CUMULATIVE pH ALKALINITY

{(DAYS) FRACTION FRACTION AS CaCo3
0.08 0.00011 0.00011 11.7 530
0.29 0.00033 0.00044 11.8 700
1.00 0.00056 0.00100 12.0 750
2.00 0.00070 0.00170 12.0 930
3.00 0.00050 0.00220 11.9 380
4.00 0.00040 0.00260 11.7 330
5.00 0.00030 0.00290 11.8 380

19.00 0.00260 0.00550 12.5 1750

47.00 0.00240 0.00790 12,3 1350

90.00 0.00120 0.00910 10.3 630
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BNL ANS 16.1 Cs-137--WASTE FORM 2

TIME  INCREMENTAL CUMULATIVE pH ALKALINITY
(DAYS) FRACTION FRACTION AS CaCo3
0.08 0.031 0.031 11.8 500
0.29 0,052 0.093 11.9 630
1.00 0.097 0.190 12.0 780
2.00 0.090 0.280 12.1 950
3.00 0.060 0.340 12.0 400
4.00 0.049 0.388 11.8 380
5.00 0.042 0.431 11.8 1730
19.00 0.217 0.648 12. 1750
47.00 0.157 0.805 12.4 1180
90.00 0.051 0.856 11.5 490
BNL ANS 16.1 Cs-134--WASTE FORM 2
TIME  INCREMENTAL CUMULATIVE pH ALKALINITY
(DAYS) FRACTION FRACTION AS CaCo3
0.08 0.033 0.033 11.8 500
0.29 0.067 0.100 11.9 630
1.00 0.100 0.200 12.0 780
2.00 0.090 0.290 12.1 950
3.00 0.070 0.360 12.0 400
4.00 0.050 0.410 11.8 380
5.00 0.045 0.455 11,8 1730
19.00 0.198 0.653 12.5 1750
47.00 0.160 0.813 12.4 1180
90.00 0.049 0.862 11.5 490
BNL ANS 16.1 Co-60--WASTE FORM 2
TIME  INCREMENTAL CUMULATIVE pH ALKALINITY
(DAYS) FRACTION FRACTION AS CaC03
0.08 0.0002 0.0002 11.8 500
0.29 0.0005 0.0008 11.9 630
1.00 0.0011 0.0019  12.0 780
2.00 0.0011 0.0030 12.1 950
3.00 0.0007 0.0037 12.0 400
4.00 0.0005 0.0042 11.8 380
5.00 0.0005 0.0047 11.8 1730
19.00 0.0029 0.0076 12.5 1750
47.00 0.0020 0.0096 12.4 1180
90.00 0.0004 0.0100 11.5 490

A.l4
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APPENDIX B

SOIL COLUMN ADSORPTION CHEMICAL AND RADIONUCLIDE RESULTS;
SOIL COLUMN GEOMETRY CONSIDERATIONS

Several guidelines were observed in the column design (Relyea, Serne and
Rai 1980)}:

1. Column diameter should be >30 to 40 times the particle size to avoid
velocity effects {channeling, etc.).

2. Column length should be >4 times the column diameter to minimize the
effacts of velocity on the effective pore volume,

3. Flow velocity should be >80 times the column diameter divided by the

column length in centimeters to reduce dispersion (cm/sec).

4. Flow velocity should be > the value 1.,6X10-3 divided by the column length

in centimeters to reduce diffusion (cm/sec).

This appendix contains soil adsorption column chemistry data and
radionuciide data. A1l units in the chemistry tables are in mg/L unless other-
wise noted. Eh is in mV¥. TC = Total Carbon; TOC = Total Organic Carbon; and
C/C0 = concentration/initial concentration.
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SOIL ADSORPTION COLUMN CHEMISTRY--WASTE FORM 1
SAMPLE CUMULATIVE pH Eh ALKALINITY TC TOC Al

NUMBER PV (mL) AS €03

1 18.82 8.49 389 84 43.2 5.3 .03

2 31.01 9.70 399 54,9 7.4 <,03

3 43.82 9,68 403 60.1 8.6 <.03

4 57.08 9.36 404 144 63.8 5.6 <.03

5 70.52 9,45 407 72.8 8.2 <.03

6 84,32 9,38 405 {.03

7 97,22 9,91 402 150 0.0659
8 109.41 9.69 398 <.03

9 124.82 9.66 388 {.03
10 138.80 9,63 398 162 75.7 8.0 <.03

11 152.60 9,33 376 {.03
12 193.10 9.51 408 141 0.1175
13 228.31 9,69 390 165 0.1002
14 267.28 9.23 381 168 76.6 9.1 0.0727
15 280.36 8.8 332 168 {.03
16 307.42 9.34 392 180 78.8 9.0 <.,03
SAMPLE As B Ba Be Ca cd Ce
NUMBER

1 {.02 0.0779 0.0269 <.002 29.5780 <.005 <.06
2 {.02 0.0658 0.0052 <.002 10.2940 <.005 <.06

3 <.02 0.0604 0.0031 <.002  8.9050 <.005 <.06
A4 .02 0.0604 0,0042 <.002 8.4148 <{.005 <.06

5 {.02 0.0551 0.0050 <.002 8.5619 <.005 <.06

6 {.02 0.0927 0.0097 <.002 6.3115 <.005 <.06

7 £.02 0.0752 0.0065 <.002 7.3509 <.005 <.06
8 {.02 0.0645 0.0081 <.002 7.5159 <.005 <.06

9 {.02 0.0658 0.0089 <.002 7.3917 <.005 <.06
10 <.02 0.0658 0.0104 <.002 6.9766 <.005 <.06
11 .02 0.0591 0.0102 <.002 6.5043 <.005 <.06
12 0,0408 0.1000 0.0116 <.002 4,3772 <.005 <.06
13 {.02 0.0779 0.0111 <.002 14,3665 <.005 <.06
14 .02 0.0753 0.0131 <.002  4.4062 <.005 <.06
15 0.0394 0.0639 0.0158 <.002  4.4783 <{.005 <.06
16 <.02 0.0508 0.0119 <.002 4.2964 <.005 <.06
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SOIL ADSORPTION COLUMN CHEMISTRY--WASTE FORM 1

SAMPLE Cr Cu Dy Fe Gd K La
NUMBER

1 <.015 {.005 <.005 <.005 <.03 4.5201 <.005

2 <.015 <.005 <.005 <.005 <.03 2.7635 <.005

3 <{.015 <.005 <.005 0.0079 <.03 2.4850 <.005

4 <.015 <.005 <.005 <.005 <.03 2.5921 <.005

5 <.015 (.005 <.005 <.005 <.03 4.1560 <.005

6 <.015 <.005 <C.005 0.0142 <.03 6.8123 <(.005

7 <.015 <.005 <.005 0.0157 <.03 10.3680 <.005

8 <.015 <.005 <.005 0.0073 <.03 14.8670 <.005

9 <.015 <.005 <.005 0.0121 <.03 19.4090 <.005
10 {015 (005 <.005 <.005 <.03 22,0870 <.005
11 <.015 (.005 <.005 <.005 <.03 24,1220 <.005
12 <.15  .002 <.005 0.0330 <.03 23.8980 <.005
13 <.015 (.005 <.005 0.0255 <.03 25.6140 <.005
14 <.015 <.005 <(.005 0.0110 <.03 27.9240 <.005
15 <{.015 <.005 <.005 0.0187 <.03 32.7160 <.005

16 {.015 <.005 <.005 0.0080 <.03 30,5710 <.005
SAMPLE Li Mg Mn Mo Na Nd Ni
NUMBER

1 <.005 5.8478 <(.005 0.0168 110.06 <.06 <.02
2 <.005 1.3680 <.005 0.0144 165.66 <.06 <.02
3 0.0115 10,9923 0.3533 (.01 177.26 (.06 (.02
4 0.0214 0.8767 0.3156 <.01 183,90 (.06 <.02
5 0.0272 0.9249 0.0153 <.01 200,53 (.06 .02
6 0.0230 0.6936 <.005 0.0168 175.97 (.06 <.02
7 0.0222 0.7322 <.005 0.0144 189.39 <.06 (.02
8 0.0288 0.6840 <.005 <.01 195.24 (.06 <.02
9 0.0329 0.7322 <.005 <.01 200.53 .06 <.02
10 0.0329 0.7225 <,005 <.01 199,91 (.06 <.02
11 0.0321 0.7033 <.005 <.01 203.33 (.06 .02
12 0.0333 0.5519 <.005 0.0465 178.58 (.06 (.02
13 0.0365 0.5332 <{.005 0.0317 193.26 (.06 <.02
14 0.0382 0.5893 <.005 0.0125 201,94 (.06 <.02
15 0.0360 0.5803 <.005 0.0207 209.49 (.06 (.02
16 0.0305 0.4901 <.005 0.0160 208.06 .06 <.02
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SOIL ADSORPTION COLUMN CHEMISTRY--WASTE FORM 1

SAMPLE P Pb Ru S Sb Se Si
NUMBER
1 1.31740 <{.05 (.05 56.268 <.1 {2 27.907
2 1.45030 .05 <,05 58.021 <{.1 (.2 23.047
3 1.42040 <.05 (.05 58.065 <.1 {2 18.716
4 1.32010 (.05 <.05 57.870 <.1 (.2 14.846
5 1.39880 (.05 <.05 60.208 <.1 (.2 12.892
] 1.45570 <.05 <{.05 58.303 1.9410 <.2 16.350
7 1.41770 (.05 .05 58.779 (.1 {.2 15.417
8 1.41500 <{.05 <.05 59.515 (.1 {.2 12.268
9 1.42590 <.05 <.05 60.857 <.1 {.2 11.096
10 1.45840 <{,05 <.05 61.420 <.1 <.2 10,730
11 1.49090 <.05 <.05 61.572 <.1 (.2 10.384
12 1.57200 (.05 <.05 57.910 <.1 0.2973 12.463
13 1.48721 <.05 <&, 05 58.287 4.1 .2 10.398
14 1.49710 (.05 (.05 60.904 (.1 {.2 10.013
15 1.73870 (.05 (.05 64.635 10,5090 (.2 11.683
16 1.59530 .05 <.05 62.590 0.2284 (.2 10.920
SAMPLE Sm Sn Sr Te Ti v in
NUMBER
1 .05 <€, 05 0.1087 <.15 <.005 0.0282 <.005
2 .05 (.05 0.0325 <.15 <.005 0.0137 <.005
3 .05 (.05 0.0265 <.15 <.005 0.0072 <.005
4 {.05 .05 0.0250 <.15 <.005 0.0072 <.005
5 (.05 (.05 0.0262 <.15 <.005 <.005 0.0734
6 {.05 <.05 0.0215 <.15 <.005 0.0072 0.0060
7 .05 {,05 0.0228 <.15 <.005 0.0064 <,005
8 (.05 (.05 0.0290 <.15 <.005 <{.005 {.005
9 .05 (.05 0.0246 <.15 <.005 <{.005 <{.005
10 .05 (.05 0.0250 <{.15 <.005 <{.005 <{.005
11 05 <.05 0.0250 <.15 <.005 <{.005 <{.005
12 .05 (.05 0.0195 <.15 0.0067 0.0093 0.0057
13 .05 (.05 0.0188 (.15 0.0054 0.0062 ¢.005
14 {05 .05 0.0198 <.15 <.005 0.0054 0.0067
15 .05 (.05 0.0215 <.15 <.005 {,005 <.005
16 {.05 <.05 0.0187 <{.15 <.005 <.005 <{,005
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SOIL ADSDRPTION COLUMN CHEMISTRY--WASTE FORM 1

SAMPLE ZIr F- C1- NO3- S04-- NO2-
NUMBER

0.0175 <3 19.8 <10 162 <2
0.0297 {3 18.9 <10 162 <2
0.0198 {3 19.4 <10 162 (2
0.0190 <3 19.8 <10 164 <2
0.0137 {3 20.7 <10 168 <2

1
2

3

4

5

6 .01 3 20.2 10 166 <2
7 .01 319,810 168 {2
8 o1 3 19.4 1o 162 {2
9 .01 {3 20,7 <10 166 {2
10 .01 320,210 166 <2
11 {01 {3 21.1 o 170 {2
12 0,0200 <1 25.0 <.7 172 0.3
13 0.0366 <1 25.0 1.6 176 <.3
14 0.0157 {1 26.0 1.3 160 <.3
15 0.0108 {3 22.4 <10 183 <2
16 0.0114 3 21.1 <10 173 {2
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SOIL ADSORPTICN COLUMN CHEMISTRY--WASTE FORM 2

SAMPLE CUMULATIVE p
NUMBER PY (mL)

H Eh

ALKALINITY TC

TOC

A Ty - T i T - T T o ks e

1 17.92
2 33.86
3 50,53
4 67.65
S 84.76
6 85.66
7 103.58
8 119.89
9 140.50
10 158.42
11 174.55
12 224,19
13 238.17
14 268.99
15 317.02
16 384,67
17 417.02
18 430,28

SAMPLE As B

9.72 401

74.9

69.0
77.8
80.3

8.1
8.1
8.9

A Ty T T iy ] AT ————— -

NUMBER

1 {.02 0.0776
2 {.02 0.0593
3 {.02 0.0508
4 {.02 0.0522
5 {.02 0.0451
6 {.02  0.1160
7 {,02 0.0713
8 <.02 0.0587
9 {.02 0.0615
10 {.02 0.0531
11 {.02 0.0531
12 <.02 0.0883
13
14 {.02 0.0779
15 {,02 0,0753
16 {.02 0.0627
17

18 {,02 0.0438

AS CO3
102
144
144
168
168
168
168
168
192
Be Ca
£.002 26.
£.002 9
£.002 8
4,002 7
£.002 7
0.0035 5
<.002 6
{.002 6
£.002 6
{.002 5
£.002 5
£.002 3
£.002 4
{.002 4
{.002 4
£.002 5

B.6
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.6453
.2121
.3750
.9222
.9332
.0499
L3413
.2493
.7482
.3078
.8481

.0845
L1531
.2593

.2044
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SOIL ADSORPTION COLUMN CHEMISTRY--WASTE FORM 2

SAMPLE Cr Cu Dy Fe Gd K La
NUMBER

1 <{.015 <.005 <.005 0.0062 <.03 4,1880 <.005

2 <.015 <.005 <.005 <.005 <.03 2.7564 <.005

3 <.015 <.005 <.005 <.005 <.03 3.0769 <.005

4 <.015 <.005 <.005 <.005 <.03 5.2564 <.005

5 <.015 {.005 <,005 0.1925 <.03 10.6200 <.005

6 0.0313 <,005 <.005 0.0077 .03 11.9940 <.005

7 <.015 <.005 (.005 <.005 <{.03 13,9540 <.005

8 <.015 <.005 <.005 <.005 <.03  17.4960 <,.005

9 <.015 <.005 <.005 <,005 <.03 21.7120 <.005
10 <.015 <.005 <.005 <.005 <.03 24,4520 <.005
11 <.015 <.005 <.005 <.005 <{.03  26.2440 <.005
12 <.015 <.005 <.005 0.0485 .03 25.2120 <.005
13

14 <.015 <{.005 <.005 0.0460 <.03 27.3310 <.005
15 <.015 <.005 <.005 0,0165 <.03 28.7500 <.005
16 <.015 <.005 <.005 0.0312 <.03 33.3490 <.005
17

18 <.015 {.005 <.005 0.0076 <.03 33.7040 <.005
SAMPLE Li Mg Mn Mo Na Nd Ni
NUMBER

1 0.0065 5,1368 0.0453 0.0334 120.16 <.06 <.02
2 0.0114 1.1651 <.005 0.0283 168.95 <.06 <.02
3 0.0188 0.8511 0.4930 (.01 179.93 (.06 <.02
4 0.0245 0.7497 0.0309 0.0154 188,53 (.06 (.02
5 0.0302 0.7903 <.005 0.0206 200.69 <.06 <.02
6 0.0259 0.5988 0.2301 0.1798 173.98 .06 <.02
7 0.0243 0,5689 <.005 0.0603 188.82 (.06 <.02
8 0,0299 0.5788 0.5466 <.01 194.20 (.06 <.02
9 0.0332 0.6387 <.005 0.0201 196.08 <.06 <.02
10 0.0356 0.5988 <.005 0.0264 198.11 (.06 (.02
11 0.0340 0.5689 0.4930 <.01 201.41 .06 <.02
12 0.0333 0.5332 <(.005 0.0204 181.02 <.06 <.02
13
14 0.0365 0.4864 <.005 0.0170 197.62 <.06 <.02
15 0.0398 0.5800 <.005 0.0170 201.99 <.06 <.02
16 0.0360 0.5915 0.5344 <.01 209.42 <.06 <.02
17

18 0.0360 0.8000 0.0120 0.0136 225.26 <.06 <.02
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SOIL ADSORPTION COLUMN CHEMISTRY--WASTE FORM 2

SAMPLE P Pb Ru S Sb Se §i Sm
NUMBER
1 1.4924 (.05 <,05 57.367 (.1 {.2 26.080 <.05
2 1.5162 (.05 <.05 59.251 8.6805 (.2 21.684 <.05
3 1.4239 <.05 <.05 59.251 (.1 <.2 17,102 <.05
4 1.4001 <.05 (.05 60.009 <.1 <.2 14.309 <.05
5 1.4209 <.05 <.05 61.824 <.1 .2 12,436 <.05
6 1.2546 <.05 (.05 58.031 <.1 {.2 15.870 <.05
7 1.2661 ¢.05 <.05 58.480 <.1 {.2 14.466 <.05
8 1.3547 <.05 <.05 58.973 7.0813 (.2 11.613 <.05
9 1.4061 <.05 (.05 61.283 (.1 <.2 10.554 <.05
10 1.4204 <.,05 <.05 61.888 <.1 <.2 10.291 <.05
11 1.4033 (.05 <.05 62.628 5.2634 (.2 10,207 <.05
12 1.4817 (.05 <.05 59.341 9.3867 (.2 12.352 (.05
13
14 1.5037 <.05 <.05 60.038 <.1 (.2 10.405 <.05
15 1.5830 <.05 <.05 61.770 <.1 <{.2 10.027 <.05
16 1.5247 <.05 <.05 64.784 0,1827 <.2 11.923 <.05
17
18 1.5912 <.05 <.05 66.928 <.1 <.2 10.855 <.05
SAMPLE Sn Sr Te Ti v Zn r
NUMBER
1 <.05 0.0953 <.15 <.005 0,0310 0.0218 0.0248
2 <.05 10,0292 <.15 <.005 0.0172 <.005 0.0313
3 <.05 0.0243 <.15 <.005 0.0095 <.005 0.0264
4 <.05 0.0230 (.15 <.005 0.0052 <.005 0.0216
5 <.05 0.0250 <.15 <.,005 <.005 <,005 <.01
6 <.05 0.0219 <.15 0.0129 0.0135 <.005 0.0282
7 <.05 0.0197. <.15 <.005 <.005 <.005 0.0173
8 §.05 0.0206 <.15 <.005 <.005 <.005 0.0157
9 05  0.0216 <.15 <.005 <.005 <.005 0.0149
10 <.05 10,0219 <.15 <.005 <.005 <.005 0.0102
11 <.05 0.0206 <.15 <.005 <.005 <.005 <.01
12 <.05 0.0173 <.15 <.005 0.0077 <.005 0.0262
13
14 <.05 0.0176 <.15 <.005 0.0054 <.005 0.0344
15 <.05 10,0195 <.15 <.005 0.0062 <.005 0.0262
16 <.05 0.0219 <.15 <.005 <.005 <.005 0.0170
17
18 <.05 0.0273 <.15 <.005 <.005 <.005 <.01
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SOIL ADSORPTION COLUMN CHEMISTRY--WASTE FORM 2

SAMPLE F- Cl- NO3- S504-- NO2-
NUMBER

Bt T Ll Ll el e | e ————

1 (3  26.6 (l0 174 Q2

2 {3 26.6 (1o 182 (2

3 (3 26.0 (10 174 Q2

4 (3 26.6 (10 187 <2

3 {3 26.6 1o 182 Q2

6 {3 25.4 (1o 174 Q2

7 (3 26.0 (lo 174 Q2

8 {3 26.0 <10 178 <2

9 {3 26.6 (lo 182 <2
10 3 27.7 1o 186 <2
11 <3 27.1 <10 186 <2
12 <1 25.0 (.7 172 0.3
13

14 {1 25.0 1.1 176 0.3
15 {1 26.0 0.9 160 .3
16 {3 30.1 (10 200 <2
17

18 3 30.7 1o 204 Q2
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SOIL ADSORPTION COLUMN CHEMISTRY--BLANK
SAMPLE CUMULATIVE pH Eh ALKALINITY TC T0C Al

NUMBER PV (mL) AS C03

1 16.58 8,40 392 90 35.9 1.7 0.0611
2 31.10 8.46 382 34,1 1.1

3 46.33 34.5 1.0

4 89.79 8.59 387 75 34.4 0.5 0.,0725
5 102.02 35.1 0.6

6 132.44 8,54 366 87 0.0614
7 195,34 8.69 350 34.0 0.3 <.03

8 207.17

9 217.03 8.65 401 102 33.6 0.6 <.03
SAMPLE As B Ba Be Ca Cd Ce
NUMBER

1 <.02 0.1065 0.0600 <.002 63.499 <.005 <.06

2

3

4 <.02 0.0883 0.0557 <.002 58.498 <.005 <.06

5

6 <{.02 0.0844 0.0542 <.002 57.812 <{.005 0.0743
7 0.0821 0.0757 0.0600 <.002 56.409 <.005 <.06

8

9 {.02 0.0686 0.0545 <.002 56.195 <.005 <.06
SAMPLE Cr Cu Dy Fe Gd K La
NUMBER

1 <.015 <.005 0.0059 0.0185 .03 6.7373 0.0073
2

3

4 <{.015 <.005 0.0059 0.0220 <.03 7.1186 0.0063
5 .

6 <.015 <.005 0.0059 0.0120 <.03 7.3093 0.0062
7 <.015 0.0079 <.005 0.0638 <.03 7.7006 <.005

8

9 {.015 <.005 <.005 0.0180 (.03 7.7315 <.005
SAMPLE Li Mg Mn Mo Na Nd Ni
NUMBER

1 0.0073 14,097 <.005 0.0306 21.244 (.06 (.02
2

3

4 0.0106 14,415 <.005 0.0193 24.408 <.06 <.02
5

6. 0.0114 15.005 <.005 0.0159 24,373 <.06 .02
7 0.0083 14.535 0.1475 0.0189 23.706 <.06 <.02
8

9 0.0061 14.575 <.005 0.0195 24,210 <.06 <.03
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SOIL ADSORPTION COLUMN CHEMISTRY--BLANK

Ru

Sb

Se

b T AR P S R A A . A A A A A AR M S -

SAMPLE P Pb
NUMBER

1 <.1 <.05
2

3

4 <.1 <.05
2

6 <.1 <.05
7 0.6315 <.05
8

9 0.1226 <.05

<.05

<.05
<.05

<.05

29.748

29.710
27.585

29.779

<.1

<1
0.8026

0.4111

<.2

<.2
0.3496

<.2

17.833

17.124
16.674

16.695

0.2273

0.2354
0.2434

0.2474

<.005

<.005
<.005

<.005

NO3- S04-- NO2-

1 <.05 <.05

2

3

4 <.05 .05

5

6 {.05 <.05

7 {.,05 <.05

8

9 {.05 <.05

SAMPLE  Zr F-
NUMBER

1 0.0276 <1
2

3

4 0.0321 <1
5

6 0.0262 <1
7 .01 {1
8

g 0.0191 1

22.0

22.0
24.8

25.4

86 <.3
86 <.3
90 (.3
90 <.3

B.1l1

0.0116

0.0093
<.005

<.005

0.0071

0.0054
0.0062

<.005



SOIL ADSORPTION COLUMN COBALT-60--WASTE

SAMPLE CUMULATIVE MICROCURIES C/Co
NUMBER PV (mL) PER LITER

T W ek S v i

1 18.8 0.01380 0.518
2 43.8 0.01470 0.554
3 57.1 0.01900 0.713
4 84.3 0.00749 0.282
5 97.2 0.01610 0.604
6 139.0 0.00767 0,288
7 153.0 0.02050 0.770
8 193.0 0.01240 0.466
9 204.0 0.01540 0.580
10 219.0 0.01240 0.466
11 228.0 0.01920 0.722
12 267.0 0.00608 0.228
13 279.0 0.01760 0.661
14 310.0 0.00899 0.338
15 323.0 0.00363 0.136
16 337.0 0.01210 0.455
17 351.0 0.00363 0.136

SOIL ADSORPTION COLUMN COBALT-60--WASTE

SAMPLE CUMULATIVE MICROCURIES C/Co
NUMBER PV (mL) PER LITER

e A T} Y T Ay

1 17.9 0.02050 0.771
2 33.9 0.00527 0.198
3 50.5 0.01140 0.427
4 67.7 0.02140 0.BO03
5 84.8 0.01700 0.639
6 85.7 0.01160 0.434
7 104.0 0.01130 0.501
8 120.0 0.01770 0.666
9 141.0 0.01370 0.516
10 158.0 0.00656 0,247
11 175.0 0.01220 0.457
12 191.0 0.01300 0.488
13 224.0 0.02180 0.818
14 257.0 0.01280 0.482
15 269.0 0.01790 0,673
16 299.0 0.00476 0,179
17 317.0 0.01360 0.509
18 331.0 0.01000 0.377
19 369.0 0.00802 0.301
20 385.0 0.01760 0.663
21 430.0 0,01300 0.489

B.12
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APPENDIX C

COMBINED LEACH-ADSDRPTION CHEMICAL AND
RADTONUCLIDE RESULTS

This appendix contains Combined Soil/Waste Form Column Chemistry and
Cobalt-60 data tables. A1l units in the chemistry tables are in mg/L unless
otherwise noted. Eh is in mV., TC = Total Carbon and TOC = Total Organic
Carbon,

C.l



COMBINED SOIL/WASTE FORM COLUMN CHEMISTRY--WASTE FORM 1

SAMPLE CUMULATIVE pH
NUMBER PV (mL)

TR e e R v e e A S e A T M R T e iy S A R

P b e b e e b el
OWO N WP = O W00~ & W R

WL M PN NN R R MY
OO 00~ Th N B ) B

) L) L W)
WM

) Gl L) G
O 0o~

Eh

350
314
302
264
329
324
322
319
318
307
280
334
329
338
325
322
322
322
341
332
345
325
354
320
337
291
365
354
354
350
365
353
375
368

ALKALINITY TC

AS CO3

264.00

192.00
36.00
168.00
144.00
99.00
90.00

69.00
60.00
51.00
48,00
41.40
34.80
33.60
37.80
34.80

C.2
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COMBINED SOIL/WASTE FORM COLUMN CHEMISTRY--WASTE FORM 1

SAMPLE Al As B Ba Be Ca
NUMBER
1 <.03 0,0922 0.1114 0.2180 0.0054 181,9820
2 <.03 0.1386 0.1066 0.3936 <.002 242.1000
3 0.1004 0.1320 0.1044 0.1182 <.002 89.8860
4 1.1042 0.,1254 0.0974 0.0464 <,002 43,0460
5 0.2298 0.1188 0.1020 0.0480 <.002 43,4080
6 6.4970 0.0387 0.0749 0.0075 <,002 5.1035
7 4.4368 0.0351 0.0827 0.0073 <.002 8.0192
8 5.8970 0.0352 0.0667 0.0047 <.002 5.7063
9 6.4970 0.0387 0.0749 0.0075 <.002 5.1035
10 5.4675 0.0211 0.0716 0.0037 <,002 4.,4799
11 5.4578 0.0645 0.1066 0.0063 <.002 4,1858
12 5.5273 0.0354 0.0885 <.002 <.002 3.2293
13 7.3973 0.0257 0.0726 <.002 {.002 1.9030
14 7.5410 0.0603 0.0715 0.0109 <.002 3.0175
15 6.3823 <.02 0.0598 0.0033 <.002 1.6290
16 5.3698 0.0230 0.0620 0.0025 <,002 2.1263
17 5.3980 <.02 0.0737 <.002 <.002 1.9991
18 5.1228 <.02 0.0748 <.002 <.002 1,8652
19 5.1862 <.02 0.0737 0.0033 <.002 1.7492
20 5.1370 <.02 0.0772 <.002 <,002 1.6879
21 4.8191 <.02 0.0854 0.0025 <.002 1.7169
22 4,8547 <.02 0.0784 <.002 <,002 1.6756
23 4,9036 0.0215 0.0676 <.002 <.002 1.3169
24 5.0558 0.0388 0.0676 <.002 <{.002 1,4402
25 4.1149 0.0443 0.0778 <.,002 <.002 1.2614
26 3.8542 (.02 0.0751 <.002 <.002 1.2682
27 3.5750 <.02 0.0710 <.002 <{,002 1.2174
28 3.4114 (.02 0.0927 <.002 <.002 1.1897
59 3.2214 .02 0.0846 <.002 <{.002 1,2355
0
31 <.03 {.02 0.0709 <,002 <.002 1.3505
32 2.4462 .02 0.1406 0.0037 <,002 1.4365
33 2.1592 0.0308 0.1192 <.002 {.002 1.2238
34 1.6648 (.02 0.0678 <(.002 {.002 1.4859
35 1.5496 <.,02 0.1073 <.002 <.002 1.6793
6
37 1.0402 0.0308 0.1037 0.0023 <.002 2.0091
38 0.7819 <.02 0.0965 0.0045 <,002 4.3624
39 0.5383 <.02 0.0527 0.0060 <.002 6.1361
40 0.4167 <.02 0.0408 0.0059 <.002 7.2933
41 0.3580 <.02 0.0829 0.0065 <.002 9.1015
42 0.2130 <,02 0.0992 0.0062 0,0041 10,2330
43 0.3478 0.0519 0.0634 0.015% <.002 12.9140
44 0.1738 .02 0.1261 0.0103 <.002 12.3580
45 0.1562 <.02 0.0711 0.0165 <.002 26.6690
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COMBINED SOIL/WASTE FORM COLUMN CHEMISTRY--WASTE FORM 1

SAMPLE Cd Ce Cr Cu Dy Fe Gd
NUMBER
1 <.005 <.06 0.1228 0.0348 <.005 0.0792 <.03
2 <.005 <.06 0.1682 0.0288 <.005 <.005 <.03
3 <.005 <.06 0.1154 0.0476 <.005 <.005 <.03
4 <.005 <.06 0,0878 0.0562 <.005 <.005 <.03
5 <.005 <.06 0.0772 0.0382 <.005 <.005 <.03
6 <.005 <.06 0.0356 0.0410 <.005 0.0445 <.03
7 <.005 <.06 0.0504 0.0560 <.005 0.0111 <.03
8 <.005 <.06 0.0387 0.0423 <.005 0.0209 <.03
9 <.005 <.06 0.0356 0.0410 <.005 0.0445 <.03
10 <.005 <.06 0,0426 0.0340 <.005 0.0223 <,03
11 <.005 <.06 0.0513 0.0725 <.005 0.0092 <.03
12 <.005 <.06 0.0513 0.0725 <.005 ©0.0092 <.03
13 <{.005 <.06 0.0424 0.0331 <.005 <,005 <.03
14 <.005 <.06 0.0303 0.0311 <.005 0.0714 <.03
15 <.005 <.06 0.0260 0.0195 <.005 ©0.2053 <.03
16 <{.005 <.06 0.0218 0.0112 <.005 0.0724 <.03
17 <.005 {.06 0.0182 <.005 {.005 0.0373 <.03
18 <.005 {.06 0.0197 <.005 <{.005 0.0404 <.03
19 <.005 <.06 0,0172 <.005 <.005 0.0425 <.03
20 <.005 <.06 0.0162 <.005 <.005 0.0400 <.03
21 <.005 <.06 0.0177 <.005 <.005 0.0888 <.03
22 <. 005 <.06 <.015 <.005 <{.005 0.0512 <.03
23 <.005 <.06 0.0248 <.005 <{.005 0.0520 <.03
24 <.005 <.06 <.015 <.005 <.005 0,0612 <.03
25 <.005 {.06 <.015 0.0072 <.005 0.0439 <.03
26 <.005 <.06 <.015 <.005 <.005 10,0471 <.03
27 <.005 <.06 <.015 <.005 <.005 0.0455 <.03
28 <.005 <.06 <.015 <.005 <.005 0.,0288 <.03
29 <.005 {.06 <.015 <.005 <.005 0.0540 <.03
30
31 <.005 <.06 <.015 <.005 <.005 0.0448 <.03
32 <{.005 <.06 <.015 <.005 <.005 0.0351 <.03
33 <.005 <.06 <£.015 <{.005 <.005 0.0140 <.03
34 <.005 {.06 <.015 <.005 <.005 0.0272 <.03
35 <.005 <.06 <.015 <.005 <.005 0.0152 <.03
36
37 <.005 <.06 <.015 <.005 <.005 0.0116 <.03
38 <.005 <.06 <.015 <.005 <.005 0.0060 <.03
39 <.005 {.06 <.015 {,005 <.D05 <.005 <.03
40 <.005 {.06 <.015 <.005 <.005 <.005 <.03
41 <{.005 <.06 <.015 <.005 <.005 <.005 <.03
42 <.005 {.06 0.0322 <.005 <.005 0.0178 <.03
43 0.0042 <.06 <.015 0.0064 <.005 0.0328 <.03
44 <.005 {.06 0.0159 <.005 <.005 0.0145 <.03
45 <.005 {.06 <.015 <.005 <.005 <.005 <.03
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COMBINED SOIL/WASTE FORM COLUMN CHEMISTRY--WASTE FORM 1

La

Li

Mg

Mn

Mo

e LS L S T —— ——— ] A ———— T - o -

SAMPLE K
NUMBER
1 10.6300
2 15.6268
3 10.0242
4 7.3592
5 7.1774
6 11.0410
7 5.0485
8 7.3139
9 11.0410
10 15,5660
11 19.7050
12 19.7050
13 28.2790
14 27.5050
15 23.7970
16 21.8790
17 21.7870
18 19.9110
19 17.9120
20 16.8050
21 15.0060
22 14.6830
23 14,1950
24 14.4740
25 12,6170
26 12.9790
27 12.9150
28 13.2180
29 13.5600
30 .
31 20.4010
32 20.2190
33 18.1850
34 19.1730
35 26.6970
36
37 30.8370
38 30.6340
39 29.1400
40 28.1140
41 27.9440
42 24,7400
43 30.7730
44 28.9970
45 33.4550
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005
.005
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0.0065
0.0079
0.0173
0.0194

0.0254
0.0296
0.0281
0.0235
0.0252
0.0224
0.0185
0.0201
0.0147

30.6960
39.8700
2.4646
0.1180
0.3420
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.005
.005
.005
.005
.005
.005
.005
.005
.005
.005
.005
.005
005
.005

/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\

-
OCJ
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/\
D
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0.0780
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O
o
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0 0960
<.005
<.005
<.005

0.0239

0.0322

0.0343

0.0153
<.005

<,005
£.005
{.005
0.1679
<.005

<.005
.005
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.005
.005
.005
.005

/\/\/\/\/\/\/\/\

0.0854
0,0393
0.0425
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0.0319
0.0466
0.0562
0.0690
0.0141
0.0958
0.0208
0.0167
0.0178
0.0226
0.0178
0.0280
0.0280

.01

<{.01
0.0147
0,0111

{.01
0.0336
0.0372

0.0302
<.01
<.01

0.0315
<.01

<.01

<.01
0.0250
0.0178
0.0922
0.2316

<.01
0.0375
0.0125



COMBINED SOIL/WASTE FORM COLUMN CHEMISTRY--WASTE FORM 1

S R M N L S S N S N A AL e o il — T T — -

SAMPLE Na
NUMBER
1 525.560
2 979.160
3 1119.940
4 1029.640
5 808.100
6 924.880
7 983.670
8 1000.800
9 924,880
10 936.300
11 940,510
12 1009.700
13 973.370
14 839.840
15 703,000
16 568.860
17 542.150
18 491,000
19 449,710
20 416,580
21 375.870
22 367.440
23 363.600
24 351.750
25 268.730
26 253.960
27 238.200
28 229.750
29 216.950
30
31 150.620
32 174,880
33 156.550
34 113.350
35 109.140
36
37 B7.482
38 78.727
39 71,430
40 65.907
41 57.800
42 47,716
43 47.000
44 48.095
45 30.083
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13.9378
28,8080
22.3220
16.6280
14.8996
8.0400
12.2220
10.1940
8.0400
11.2720
12,3530
11.4680
9.7170
6.3998
5.2722
4.9054
5.0177
5.4377
4.6983
4.5860
4.0438
4,1660
3.8516
3.6490
2.5000
2.3038
1.9937
2.1117
2,0710

1.9900
1.4768
1.4137
1.0528
1.0186

0.9814
1.0668
1.3203
1.2726
1.2506
1.2294
1.4195
2.7804
0.5923
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447.180
831.760
639.820
476.600
406,260
162.670
252.590
203.640
162.670
194,660
205.500
172.010
135.440
94.108
77.291
68.549
67.958
66.056
58.578
54.151
49.310
48,591
46.380
45.379
35.653
34.239
33.157
34.986
34.185

30.934
31.354
30.106
27.929
29.513

28.969
29,129
29.097
29.342
27.587
23.764
27.241
25.913
27.250



COMBINED SOIL/WASTE FORM COLUMN CHEMISTRY--WASTE FORM 1

SAMPLE Sb Se §i sSm Sn Sr Te
NUMBER
1 <.1 {.2 73.740 (.05 0.0732 0.74840 0.7920
2 <.1 {.2 89.088 <.05 <.05 1.03840 <.15
3 <.1 (.2 148.370 <.05 <,05 0.04076 <.15
4 <.1 {.2 166,712 <.05 <.05 0.19100 <.15
5 <.1 {.2 143.640 <.05 <.,05 0.17720 <.15
6 <.1 {.2 185.750 <.05 <.05 0.02180 <.15
7 <.1 {.2 206.980 <.05 <.05 0.03530 <.15
8 <.1 {.2 204,430 <.05 <.05 0.02570 <,15
9 <.1 {.2 185,750 <.05 (.05 0.02180 <.15
10 <.1 {.2 182.060 <.05 (.05 0.01200 <.15
11 <.1 {.2 199,150 <.05 <.05 0.02020 <,15
12 <.1 .2 232,640 <.,05 <.05 0.01210 <.15
13 <.1 {.2 198.700 <.05 <.05 0.00840 <.15
14 0.1251 <.2 169.740 <.05 <.05 0.01690 <.15
15 <.1 {.2 148,510 <.05 <.,05 0.00680 0.1939
16 <.1 {.2 135.020 <.05 <,05 0.00990 <.15
17 <.1 {.2 133.830 <.05 (.05 0.00860 <.15
18 1 .2 124,300 <.05 <.05 0.00760 <.15
19 {1 (.2 112.960 <{.05 <.05 0.00700 <.15
20 {1 {.2 104.870 <{.05 <.05 0.00650 <.15
21 {1 (.2 95.017 <.05 <,05 0.00670 <,15
22 <.1 (.2 91,546 <.05 <.05 0.00590 <.15
23 1 {.2 82.848 (.05 <,05 0.00420 <.15
24 {.1 (.2 80.770 <.05 <.05 0.00440 <.15
25 0.1014 <.2 66.849 (.05 <.05 0.00500 <.15
26 <.1 {.2 63.610 <, 05 <.05 0.00410 <.15
27 <{.1 {.2 59.183 <.05 <.05 0.00380 <.15
28 <.1 <{.2 55.866 (.05 <,05 0.00470 <.15
29 {1 (.2 52.627 <{.05 (.05 0.00410 <.15
30 : .
31 <.1 {.2 41,910 <.05 <.05 0.00460 <.15
32 0.4053 (.2 42,601 <.05 (.05 0.00410 0,.2594
33 0.1916 .2 37.706 (.05 <.,05 0.00390 <.15
34 {1 (.2 26,071 <.05 <.05 0.00500 <.15
35 <1 {.2 23.043 (.05 <.08 0.00510 <.15
36
37 8.7178 (.2 17.091 <.,05 <,058 0.00700 <.15
38 {1 (.2 14.500 <.05 <,05 0.01590 <.15
39 {1 (.2 13,112 .05 <.05 0.02360 <.15
40 6.1713 (.2 12.119 <.05 (.05 0.02780 <.15
41 <.1 {.2 11.823 <.05 <.05 0.03420 <.15
42 <.1 {.2 11.725 <.05 <.,.08 0.04210 <.15
43 0.1017 <.2 12,000 <.05 <.05 0.05020 <.15
44 <.1 .2 14.160 <.05 .05 0.05220 (.15
45 <.1 <{.2 16,091 <,05 <.05 0.15780 <.15

Coi



COMBINED SOIL/WASTE FORM COLUMN CHEMISTRY--WASTE FORM 1

SAMPLE
NUMBER

Ti

v

n

Ir

Cl-

NO3-

0.0138
.005
.005
.005
.005
.005
.005
<C 005
<.005
<.005
<{.005
.005
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0.0087
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0.0061
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0.0065
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0.0667
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0.0252
0.0243
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0.0227
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0.0142
0.0129
0.0180
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0.0087
0.0056
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COMBINED SOIL/WASTE FORM COLUMN CHEMISTRY--WASTE FORM 1
SAMPLE S04-- NOZ- PO4-

NUMBER
1 140.0 1 7
2 260.0 <1 8
3 210.0 <1 <8
4 150.0 {1 <8
5 130.0 1 <8
6 75.0 {1 <8
7
8
9 500.0 <3 <25

10

11 660.0 <3 <25

12 550.0 <3 <25
13 430,0 <3 {25

14 259.0 <{.3 <2

15 224.0 {.3 <2

16 209.0 (.3 <2
17 198.0 <{.3 <2
18 196.0 <{.3 <2

19 172.0 <.3 <2

20 158.0 <.3 {2

21 150.0 <.3 <2

22 181.0 (.3 Q2

23 127.0 (.3 <2

24 118.0 <.3 {2

25 110.0 <{.3 <2

26 105.0 <.3 <2

27 108.0 <.3 {2

28 98.0 (.3 <2

29 98.0 .3 {2

30 95.0 <.3 {2

31 91.0 <.3 {2

32 86.0 <{.3 <2

33 86.0 <{.3 <2

34 81.0 (.3 {2

35 {3 {2

36

37 86.0 <1.5 <25

38 86.0 <{1.5 <25

39 78,0 {5 <2

40 76.0 (.5 <2

a1 78.0 {.5 (2

42 66.0 {2 <10

43 78,0 {2 Q0

44 66.9 <5 <10

45 90.0 {5 <10

C.9



COMBINED SOIL/WASTE FORM COLUMN CHEMISTRY--WASTE FORM 2

SAMPLE CUMULATIVE pH Eh ALKALINITY TC TaC Al
NUMBER PV (mL) AS Co3

1 0.83 7.96 368 123.12  47.7 7.5 <.03

2 1.56 7.81 366 155.52 56.6 8.1 <.03

3 2.18 8.61 350 181.44 62.9 7.3 <.03

4 3.20 11.01 348 524.88 66.5 7.3 0.0340
5 3.93  11.72 330 1296.00 72.5 6.8 1.5686
6 4.59 11.62 338 1425.60 3.1228
7 5.34  12.92 337 1425.60 4.3693
8 6.17 12.48 307 1360.80 5.4160
9 7.15  12.55 306 1285.20 6.1240
10 8.28 12.17 358 1064.70 74.9 7.7 5.3619
11 10.11 12.39 350 1039.50 8.2501
12 10,99 12,31 329 1014.30 6.7350
13 12,76 12.31 327 945.00 8.5206
14 13.74 12,27 256 945.00 69.0 8.1 9.9926
15 14,68 12.34 280 819.00 9.4316
16 16.56 12.25 311 718,20 8.6466
17 18,05 12.32 302 642.60 8.0870
18 19.05 12.65 323 354.40 7.9807
19 20.16 11.88 317 491.40 77.8 8.1 7.6834
20 21,10 12.01 327 466.20 7.2091
21 21.95 11.54 293 396.00 7.3578
22 24.21 11.82 352 384.00 7.1949
23 25.13  11.77 352 384.00 6.9075
24 26.07 11.33 353 80.3 8.9 5.0452
25 28.06 12.08 342 450,00 6.5349
26 35.48 11.52 329 198.00 4,2164
27 38.23 10.58 341 144,00 3.6221
28 42.24 11,07 342 123.00 2.5636
29 44,96 10.77 329 108,00 2.3815
30 50.17 10.28 313 78.00 1.7144
31 53.30 10.55 364 72.00 1.3917
32 54.99 9.91 356 69.00 1.1376
33 57.25 10.47 358 0.8858
34 58.49 9.85 356 57.60 0.7568
35 6l.24 10.11 351 63.00 0.5564
36 63.29 9.44 343 0.6319

€.10



COMBINED SOIL/WASTE FORM COLUMN CHEMISTRY--WASTE FORM 2

SAMPLE As B Ba Be Ca Cd
NUMBER
1 0.0883 0.1426 0.5073 0.0030 490.3600 <.002
2 0.1980 0.1276 0.5234 0.0042 267.7800 <.002
3 0.2444 0.1344 0.2104 <.002 114.4700 <.002
4 0.1188 0.1228 0.0620 <.002 40.4000 <.002
5 0.1320 0.1182 0.0150 <.002 9,.5624 <.002
) 0.1850 0.1182 0.0086 <.002 5.7424 <.002
7 0.0703 0.0765 0.0069 <.002 4,1644 <,002
8 0.0562 0.0716 0.0064 <.002 3.6366 <.002
9 0.0281 0.0568 0.0025 <.002 3.0127 <.002
10 0.0449 0.1214 0.0056 0.0020 2.8772 <.002
11 0.0321 0.0976 <.002 {.002 1.8399 <,002
12 0.0451 0.1021 0.0033 <.002 2.5639 <,002
13 0.0257 0.0896 <.002 {.002 1.1912 <.002
14 0.0301 0.0885 0.0023 <.002 1.6290 <.002
15 0.0593 0.0814 0.0329 <.002 1.7446 <.002
16 <{.02 0.0709 <,002 <.002 1.2848 <.002
17 <.02 0.0767 <.002 <.002 1.2649 <(.002
i8 0.0330 0.0767 <,002 <.002 1.2571 <.002
19 (.02 0.0686 (.002 <.002 1.1949 <,002
20 (.02 0.0628 <.002 <.002 1.3048 <(.002
21 (.02 0.0628 <.002 <.002 1.2571 <(.002
22 (.02 0.0781 <.002 <.002 1.1753 <.002
23 <.02 0.0663 0.0023 <.002 1.3063 <.002
24 0.0754 0.0846 <.002 {.002 1.5565 <(.002
25 <.02 0.1026 <.002 <.002 1.1114 <¢.002
26 <.02 0.1251 <,002 0.0031 1.5750 <{.002
27 0.0268 0.0977 <.002 <.002 1.1881 <.002
28 <.02 0.0558 <,002 <,.002 1.6846 <.002
29 (.02 0.0798 <(.002 {.002 1.6579 <.002
30 0.0231 0.0751 <.002 <.002 1.8021 <.002
31 (.02 0.0655 <.002 <.002 1,9178 <.002
32 <{.02 0.0408 0.0037 <.002 2.B862 <(.002
33 <.02 0.0382 0.0048 <.002 5.2189 <.002
34 (.02 0.1010 0.0054 0.0025 7.1119 {.002
35 <.02 0.0613 0.0057 <.002 9.1402 <(,.002
36 0.0519 0.0582 0.0146 <.002 11.9360 0.0046

C.11



COMBINED SOIL/WASTE FORM COLUMN CHEMISTRY--WASTE FORM 2

SAMPLE Ce Cr
NUMBER

Cu

Dy

Fe

T e e kI T W — - — o — —— T — - — T — T o —————— ———— -

1 {.06 0.1862
2 {.06 0.1798
3 {.06 0.1238
4 {.06 0.0826
5 (.06 0.0794
6 {.06 0.0604
7 {,06 0.0532
8 {,06 0.0532
9 <{.06 0.0308
10 {.06 0.0607
11 {.06 0.0492
12 {.06 0.0570
13 (.06 0.0466
14 <.06  0.0424
15 {.06 0,0331
16 {.06 0.0225
17 {.06 0.0215
18 {.06 0.0195
19 {.06 0.0190
20 {06 <.015
21 {.06 <{.015
22 (.06 <.,015
23 (.06 <.015
24 <.06 0,0181
25 {.06 0.0160
26 (.06 0.0252
27 <{.06 <.015
28 {.06 <.015
29 <.06 <.015
30 <.06 <.015
31 (.06 <.015
32 {.06 <.015
33 (.06 <.015
34 {.06 0.0373
35 {.06 <.015
36 {.06 <.015

0.0730
0.1038
0.1026
0.1314
0.1922
0.1160
0.0809
0.0809
0.0329
0.0414
0.0291
0.0384
0.0235
0.0192
0.0106
.005

.005

.005

<.005
0.0070

0.0087

<.005
<.005
<.005

.005
.005

C.12

0.0113
<.005
0.0066
<.005
<.005
<.005
0.0407
0.0407
0.0275
0.0301
0.0291
0.0285
0.0308
0.0669
0.1261
0.0606
0.0571
0.0822
0.0784
0.1404
0.0530
0.0700
0.1189
0.1228
0.0220
0.0562
0.0227
0.0780
0.0271
0.0271
0.0112
0.0527
0.0098
0.0095
0.0228
0.0337
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19,3370
17.5954
11.7808
7.2986
6.0570
5.5118
5.0971
5.0971
4.,4822
4,1667
4,2870
4,5277
3.9260
4.2506
3.5364
3.5824
3.7508
3.9804
4,0416
4.5468
5.2664
5.4761
6.7172
9.7447
14.7250
17.5610
20.5390
26.3630
35,3540
.3540
.5310
.1350
.9450
.9620
.6750
.9700



COMBINED SOIL/WASTE FORM COLUMN CHEMISTRY--WASTE FORM 2

Li

Mn

Mo

Na

e A ok S} ok D i e T - -

SAMPLE La
NUMBER
1 0.0196
2 <.005
3 <.005
4 <.005
5 £.005
6 <.005
7 <.005
8 <.005
9 <.005
10 <.005
11 <.005
12 <.005
13 <.005
14 <.005
15 <.005
16 <.005
17 £.005
18 <.005
19 £.005
20 <.005
21 <.005
22 £.005
23 <.005
24 <.005
25 <.005
26 <.005
27 £.005
28 <.005
29 <.005
30 {.005
31 <.005
32 <.005
33 <.005
34 <.005
35 <.005
36 £.005
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0.0230
0.0215
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0.0177
0.0185
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0.21270
0.17560
0.10960
0.07100
0.08540
0.05800
0.04430
0.03360
0.02740
0.17980
0.10920
0.05060
0.06580
0.07400
0.06820
0.02860
0.02450
0.02450
0.02330
0.01630

<.01

0.01900
0.01480
0.03560
0.09740
0.18620
0.05670

<.01

0.02030
0.01400

<.01

0.01350
0.01000
0.03015
0.02640
0.01710

403.960
897.860
781.060
902.060
1368.980
1383.020
1336.100
1314.900
1141.400
923.430
941.380
957.910
880.890
852.410
701.570
599,500
511.770
465.380
427.120
395.420
392.360
372.820
342,350
319.610
370,000
199.500
175.360
126.650
117.710
93.805
82.543
76.354
69.451
61.299
52.693
51.536



COMBINED SOIL/WASTE FORM COLUMN CHEMISTRY--WASTE FORM 2

SAMPLE Nd Ni P Pb Ru S
NUMBER
1 0.151 0.0237 28,7210 0.1045 <.05 623.750
2 <.06 <.02 33,1200 <.05 <{.05 845,540
3 <.06 <.02 23.3900 <.05 <{.05 582.140
4 <.06 <.02 19.0786 <.05 <.05 406.860
5 <.06 <.02 17,0886 <.05 <.05 342.600
6 <.06 <.02 14.4426 <.05 <.05 278.640
7 <.06 <.02 13,0860 <.05 <.05 239.890
8 <.06 <.02 12.5170 <.05 <{.05 215.880
9 <.06 <.02 9.4135 <.05 <{.05 159.020
10 <.06 <.02 9,3985 <.05 <.05 141.570
11 <.06 <.02 10.1420 <,05 (.05 146.770
12 <.06 <.02 10.8670 <.05 <.05 155,300
13 <.06 <.02 9.2747 <.05 <.05 118,680
14 <.06 <.02 8.1865 <.05 <.05 98.873
15 <.06 <.02 6.2021 <.05 <.05 74.613
16 <.06 <.02 5.8475 <.05 <.05 68.748
17 <.06 <.02 5.6507 <.05 <.05 62.188
18 <.06 <.02 4.7305 <.05 <.05 54.143
19 <.06 <.02 4.3615 <.05 <.05 50,079
20 <.06 <.02 4.1873 <.05 <.05 47.056
21 <.06 <.02 4.0459 <.05 <.05 46.081
22 <.06 <.02 3.6929 <.05 <.05 42.557
23 <.06 <.02 3.2902 <.05 <.05 39.714
24 <.06 <.02 4.9175 <.05 <.05 40.004
25 <.06 <.02 1.0604 <.05 <.05 32.308
26 <.06 <.02 0.9184 <.05 <.05 29.609
27 <.06 <.02 1.0705 <.05 <.05 29.609
28 <.06 <.02 1,0883 <.05 <.05 28.371
29 <.06 <.02 0.9165 <.05 <.05 29.561
30 <.06 <.02 1.0649 <.05 <.05 29.401
31 <.06 <.02 1.0056 <.05 <.05 29.353
32 <.06 <.02 1.5186 <.05 <.05 28.566
33 <.06 <.02 1.5412 <.05 <.05 28.423
34 <.06 <.02 1.8873 <.05 <.05 25.738
35 <.06 <.02 2,0015 <.05 <.05 20.458
36 <.06 <.02 2.4719  0.0923 <.05 24.301



COMBINED SOIL/WASTE FORM COLUMN CHEMISTRY--WASTE FORM 2

SAMPLE
NUMBER

Sh

Se

51

Sm

Sn

Sr
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139.690
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0.0814
0.0644
<.05
<.05
<.05
<.05
<.05
<.05
<.05
<.05
<.05
<.05
<.05
<.05
<.05
<.05
<.05
<.05
<.05
<.05
<.05
<.05
<.05
<.05
<.05
<.05
<.05
<.05
<.05
<.05
<.05
<.05
<.05
<.05
<.05
<.05

2.0064
1.1580
0.4940
0.1688
0.0482
0.0294
0.0226
0.0193
0.0151
0.0156
0.0086
0.0124
0.0048
0.0080
0.0680
0.0043
0.0042
0.0051
0.0046
0.0044
0.0033
0.0035
0.0037
0.0047
0.0056
0.0068
0.0046
0.0037
0.0057
0.0063
0.0074
0.0109
0.0202
0.0307
0.0331
0.0464



COMBINED SOIL/WASTE FORM COLUMN CHEMISTRY--WASTE FORM 2

SAMPLE Te Ti ) n ir F- Cl-
NUMBER

1 <{.15 0.0135 0.0520 0.6569 0.0897 <1.1 54,0
2 {.15 0.0094 0.3790 0.3466 0.1060 <1.1 54,0
3 <{.15 <{.005 0.5306 0.1014 0.08386 <1.1 41.0
4 <{.15 <{.005 0.3878 0.0284 0.0520 <1.1 35,0
5 <{.15 <{.005 0.2178 0.0396 <.01 1.1 31.0
6 <{.15 <{,005 0.1574 0.0500 <.01 {1.1 28.0
7 <{.15 <{.005 0.1154 0.0590 <,01

8 <{.15 <{.005 0.0971 0.0198 <.01

9 (.15 <{,005 0.063¢ 0.0560 <.01

10 <{.15 0.0103 0.0955 0.0124 0.0112 <5 26.7
11 <{.15 <{.005 0.0499 <,005 0.0106 <5 26.5
12 <{.15 0.0050 0.0850 0.0075 0.0162 <5 31.1
13 <{.15 <.005 0.0499 0.0073 0.0182 <5 28.8
14 {.15 0.0061 0.0375 0.0097 0.0122 (3 18.6
15 0.3132 0.0124 0.0303 0.0105 0.0526 &3 17.0
16 (.15 0.0076 0.0226 <.005 <.01 3 16.7
17 <{.15 0.0072 0.0277 <.005 <{.01 Q3 16.4
18 <{.15 0.0106 0.0257 0.0073 0.0296 <3 16.4
19 {.15 0.0106 0.0246 0.0052 0.0332 Q3 16.1
20 <{.15 0.0098 0.0200 0.0070 0.0102 Q3 15.5
21 <{.15 <{.005 0.0185 0,0052 <.,01 3 15.8
22 <{.15 <{,005 0.0135 0.0078 <.01 Q3 16.4
23 (.15 0.0061 0.0129 0.0078 <.01 & 18.3
24 0.2309 0.0145 0.0475 0.0056 <.01 3 16.4
25 <{.15 0.0099 0.0325 0.0054 0.0262 <2 23.0
26 <{.15 0.0148 0.0160 <.005 <.01 3 15.5
27 (.15 <{,005 0.0103 0.0097 <.01 Q3 15.5
28 <{.15 {.005 <{.005 0.0056 <.01 15.8
29 {.15 <{,005 <.005 {.005 <.01 ¢ 16.4
30 {,15 <{,005 <{.005 <{.005 0.0179 Q3 16.8
31 (.15 <{.005 <{.005 <.005 <.01

32 (.15 <{.005 <{.005 <.005 <.01 & 14.2
33 <{.15 <.005 <{.005 <{.005 <.01 Q3 14.4
34 {.15 0.0107 0.0165 <.005 0.0285 (3 14.2
35 (.15 <{.005 <{.005 <.005 <.01 <5 16.5
36 0.1775 <.005 0.008¢ 0.1152 0.0177 <5 21.3
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COMBINED SOIL/WASTE FORM COLUMN CHEMISTRY--WASTE FORM 2
SAMPLE NO3- S04-- NO2-

NUMBER

1 .3 245 8
2 {.3 255 30
3 4 180 26
4 {2 130 <8

5 2 110 {8

6 2 105 <8

7

8

9

10 <10 470 <3
11 {10 470 3
12 {10 500 <3
13 {10 380 <3
14 <5 230 <1
15 5 180 <1
16 5 165 <1
17 {5 151 <1
18 $5 135 {1
19 é5 125 <1
20 <5 115 <1
21 {5 112 <1
22 5 107 <1
23 é5 107 <1
24 $5 107 <1
25 $3 95 <1
26 $5 74 {1
27 {5 74 {1
28 {3 77 &5
29 <5 80 <1
30 80 <1.5
31
32 Q 72 4.5
33 <1 72 .5
34 Q 69 <.5
35 é5 54 (2
36 é5 66 (2
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COMBINED SOIL/WASTE FORM CHEMISTRY--BLANK

SAMPLE CUMULATIVE pH Eh ALKALINITY TC ToC
NUMBER PV (mL) AS Co3
1 0.88 8.29 364 58.32 35,90 1.70
2 1.65 8.16 379 34.10 1.10
3 2.28 7.26 351 34,50 1.00
4 3.24 8.16 349 38.88 34.40 0.50
5 4.11 8.65 348 44,71 35.10 0.60
6 4.88 9.20 333 46.66
7 5.46 7.82 339 37.80
8 5.97 8.09 334 76.60
9 6.53 7.28 347 22.53
10 7.62 9.38 340 69.00 34.00 33.70
11 8.55 8.94 378 75.00
12 9.72 9.69 349 96.00 33.60 32.90
13 11.53 9.73 311 71.40
14 12.38 9.88 326 75.60
15 14.30 9.92 330 67.20
16 15.63 9.86 324 67.20
17 17.20 10.05 328 71.40
18 18.16 10.13 333
19 19.32 10.10 333
20 20.30 10.24 343
21 21,20 10,18 292 58.80
22 23.14 10.23 341
23 24.13 9.93 340
24 25.29 9.84 335
25 26.22 9.61 329 42.00
26 27.10 9.80 337
27 28.26 9.69 336
28 28.98 9.70 345 42.00
29 31.83 9.70 354 24.00
30 38.75 9.27 403
31 43.27 9.59 355 30.00
32 50.62 9.20 365 30.00
33 58.30 8.66 323 31.80
34 62.00 8.37 382 31.80
35 63.86 8.33 374 33.00 11.60 0.51
36 67.23 8.19 381 32.40 11.73 0.76
37 69.81 8.44 361 32.40 12.60 0.80
38 75.55 8.12 373 33.00 12.50 0.90
39 81.54 8.45 352 33.00 12.19 0.47
40 84,90 12.85 0.69
41 85.92 8.12 404 33.00 10.38 1.07
42 95.79 9.10 387 32,40 10.98 8.80
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COMBINED SOIL/WASTE FORM CHEMISTRY--BLANK

SAMPLE Al As B Ba Be Ca
NUMBER
1 <.03 0.0330 0.1252 0.0579 <.002 58.8410
2 <.03 0.0231 0.0754 0.0299 <.002 32.0170
3 <.03 <.02 0.0580 0.0184 <.002 22.8120
4 <.03 <.02 0.0626 0,0136 <.002 17.3620
5 <.03 <{.02 0.0603 0.0091 <.002 12.4090
6 <.03 (.02 0.0603 0.0070 <.002 9.6721
7 <.03 0.0264 0.0630 0.00B1 <,002 7.8532
8 <.03 <.02 0.0617 0.0039 <,002 6.4180
9 <.03 <.02 0.0469 0.0020 <.002 5.0740
10 <.03 <.02 0.0617 0.0044 <.002 4.6565
11 <.03 <.02 0.0640 0.0042 <.002 5.0045
12 <.03 (.02 0.0547 0.0057 <.002 5.8896
13 <.03 <.02 0.0559 0.0112 <.002 8.0518
14 0.0330 <.02 0.0585 0.0175 <.002 9.1104
15 {.03 {.02 0.0585 0.0162 <.002 8.8844
16 .0345 (.02 0.0643 0.0170 <.002 9.11B7
17 0.0345 <.02 0.0632 0.0175 <.002 9.3753
18 0.0346 <.02 0.0678 0.0185 <.002 10.0450
19 0.0463 .02 0.0737 0.0202 <.002 10,8590
20 0.0410 <.02 0.0678 0.0198 <.002 11.8180
21 0.0805 <.02 0.0702 0.0220 <.002 12.6220
22 0.0419 (.02 0.0546 0.0239 <{,002 14.3480
23 0.0504 <.02 0.0572 0.0255 <.002 15.5960
24 0.0748 <.02 0.0839 0.0258 <.002 16.0860
25 0.0473 <.02 0.0769 0.0245 <,002 16.7280
26 0.0473 (.02 0.0671 0.0240 <.002 17.2480
27 0.0370 <.02 0.0629 0.0240 <.002 17.9070
28 0.0568 (.02 0.0643 0.0250 <.002 18.2890

29 0.1222 6.0325 0.1039 0.0318 <,002 20.0780

30 <.03 <.02 0.1112 0.0278 0,0036 21.4160
31 <.03 <.02 0,2002 0.0156 <.002 22.4380
32 <.03 <.02 0.0760 0.0279 <.002 25.2280
33 <.03 <.02 0,2205 0.0278 <.002 27.0930
34 <.03 <.02 0.1907 0.0288 <.002 28.0920
35 <.03 <.02 0.0817 0.,0295 0,0023 28,1080
36 <.03 <.02 0.0659 0.,0298 <(.002 29.1170
37 <.03 <.02 0.0868 0.0284 <.002 29.9080
38 <.03 <.02 0.0907 0.0244 <.002 26.8600
39 0.1316 0.0603 0.0892 0.0354 <(,002 30.8870
40 <.03 <.02 0.1019 0.0313 <.002 33.0440
41 <.03 <.02 0.1214 0.0263 <.002 26.8320
42 <.03 <.02 0.0808 0.0283 <.002 30.4040
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COMBINED SOIL/WASTE FORM CHEMISTRY--BLANK

SAMPLE Cd Ce Cr Cu Dy Fe
NUMBER

1 <{.005 <.06 <.015 <.005 <.005 0.0223
2 <{.005 <{.06 <.015 <{.005 <.005 0.0060
3 <{.005 <.06 <.015 <.005 <.005 <.005

4 <.005 {.06 <.015 <.005 <{.005 <.005

5 <{.005 <{.06 <.015 <{.005 <{.005 <{.005

6 <{.005 <.06 <.015 <{.005 <.005 <.005

7 <.005 <{.06 <.015 <.005 <.005 0.0244
8 <.005 0.2900 <.015  <.,005 0.0160 <.005

9 <{.005 0.0980 <.015 <{.005 <.005 <{.005
10 <{.005 <{,06 <.015 <.005 <.005 0.0173
11 <{.005 <.06 <.015 <.005 <.005 0.0065
12 <{.005 <{.06 <.015 <.005 <{.005 <.005
13 <{.005 <.06 <.015 <{.005 <.005 <{.005
14 <.005 {.06 <.015 <.005 <{.005 0.0956
15 <{.005 <.06 <.015 <{.005 <.005 <{.005
16 <{.005 <.06 <.015 <.005 {.005 <.005
17 <.005 <{.06 <.015 <.005 <{.005 <{.005
18 <{.005 <{.06 <.015 <{.005 <.005 <{.005
19 <{.005 <.06 <{.015 <.005 <.005 <{.005
20 <{.005 <.06 <.015 <{.005 <{.005 <{.005
21 <{.005 <{.06 <.015 <.005 <.005 <{.005
22 <{.005 <.06 <.015 <{.005 <{.005 0.0057
23 <{.005 {.06 <.015 <{.005 <.005 0.0088
24 <.005 <.06 <.015 <.005 <.005 <{.005
25 <.005 {.06 <.015 <.005 <{.005 <{.005
26 <{.005 <.06 <{.015 <.005 <.005 <{.005
27 <.005 <{.06 <.015 <{.005 <{.005 <.005
28 <{.005 <{.06 <{.015 <{.005 <.005 <{.005
29 0.0066 0.1042 <,015 0.0085 0.0071 0.0355
30 .005 <{.06 0.0484 <.005 <{.005 0.0062
31 .005 <.06 <.015 {.005 <{.005 <{.005
32 <{.005 <{.06 <.015 <{.005 <{.005 0.0090
33 <{.005 <{.06 <{.015 <{.005 <{.005 0.0052
34 <{.005 <.06 <{.015 <{.005 <.005 <.005
35 <{.005 <{.06 0.0213 <.005 <{.005 0.0250
36 <{.005 <{.06 <{.015 <.005 <{.005 <{.005
37 <.005 0.0686 <.015 <.005 <.005 <.005
38 <.005 <.06 <{.015 <{.005 {.005 0.0087
39 0.0057 0.0969 <.015 0.0091 0.0059 0.0162
40 <.005 <.06 <.015 <{.005 <.005 <{.005
41 <.005 <.06 <.015 <.005 <{.005 <.005
42 <.005 <.06 <{.015 <.005 <{.005 <{.005
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COMBINED SOIL/WASTE FORM CHEMISTRY--BLANK

SAMPLE Gd K La Li Mg Mn
NUMBER

1 <.03 6.3901 <.005 <.005 13.0130 <.005

2 <.03 4.8153 <.005 <.005 7.0165 <.005

3 <.03 4,0581 <.005 <.005 5.0177 <.005

4 <.03 3.6342 <{,005 <.005 3.5613 <.005

5 <.03 3.1496 <{.005 <.005 2.3172 <.005

b <.03 2.7559 <.005 <.005 1.6568 <,005

7 <.03 2.5728 <.005 <.005 1.2407 <.005

8 .032 2.5890 <,005 <.005 0.9429 <.005

9 <.03 2.2650 <,005 <.005 0.7506 <.005
10 <.03 2.4164 <.005 <.005 0.5526 <.,005
11 <.03 4.2249 <{.005 <.005 0.4654 <.005
12 <.03 12.0060 <.005 <.005 0.3316 <.005
13 <.03 31,7630 <.005 0.0120 0.2501 <.005
14 <.03 60.6720 <.005 0.0319 0.1845 <.005
15 <.03 68,2200 <.005 0.0458 0,.1076 <.005
16 <.03 70.0800 <.005 0.0491 (.1 <.005
17 <.03 69.6960 <,005 0.0530 <.1 <.005
18 <.03 69.5770 <.005 0.0541 <.1 <.005
19 <.03 69.6030 <.005 0.0586 <.1 <.005
20 <.03 69,3270 <.005 0.0569 <.1 0.0670
21 <.03 67.4510 <.005 0.0608 <.l <.005
22 <.03 64,5970 <.005 0.0573 (.1 <.005
23 <.03 63.4330 <.005 0.0573 0.1072 <,005
24 <.03 58.3050 <.005 0.0574 0.1098 0.0657
25 <.03 57.2300 <.005 0.0574 0.1297 0.0485
26 <.03 54.7430 <.005 0.0550 0.1297 <.005
27 <.03 53.6260 <.005 0.0534 0.1497  0.5552
28 <.03 54.7010 <.005 0.0550 0.1697 <.005
29 <.03 47.5420 0.0080 0.0569 0.2432 <.005
30 <.03 42,0520 <.005 0.0510 0.1521 <.,005
31 2.03 38.0270 <.005 0.0430 0.2682 <.005
32 .03 31.4420 0.0056  0.0402 0.7078 0.0596
33 <.03 27.3360 <,005 0.0342 1.1952 ¢,005
34 2.03 25.6800 <.005 0.0337 1.4693 <(.005
35 .03 24,1860 <.005 0.0343 1.6823 <.005
36 <.03 22.0400 <.005 0.0317 1.9485 <.005
37 <.03 20.9150 <.005 0.0308 2,1279 <.005
38 <.03 16.6910 <.005 0.0266 2.2107 <.005
39 <.03 16.6970 0.0098 0.0278 2.9712 <.005
40 <.03 15,4430 <.005 0.0272 3.3206 <.005
41 <.03 13.8320 <.005 0.0266 2.2999 <.005
42 <.03 12.1740 <{.005 0.0231 3.5770 <.005
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COMBINED SOIL/WASTE FORM CHEMISTRY--BLANK

SAMPLE Mo Na Nd Ni P Pb Ru
NUMBER
1 0.0169 9.5414 <.06 <.02 0.5288 <.05 <.05
2 0.0161 10.4500 <.06 <.02  0.2746 <.05 <.05
3 <.01 19.6420 <.06 <.02 0.2948 <.05 <.05
4 <.01 33.2220 <.06 <.02 0.3169 <.05 <.05
5 0.0121 47,3930 <.06 <.02 0.2856 <.05 <.05
6 0.0145 56,7430 <.06 <.02 0.2911 <.05 <.05
7 0.0248 59,9250 <.06 <.02 0.4979 <.05 <.05
8 0.0151 62.8230 <.06 <.02 0.3017 <.05 <.05
9 <.01 68.4640 <.06 <.02 0.2342 <.05 <.05
10 0.0183 70.5440 <.06 <.02 0.4292 <.05 <.05
11 0.0216 100.2600 <.06 <.02 0.2101 <.05 <.05
12 0.0200 79.3540 <.06 <.02 0.1329 <.05 <.05
13 0.0208 71.7070 <.06 <.02 0.1149 <.05 <.05
14 <.01 61.5760 <.06 <.02 0.1928 0.0583 <.05
15 0.0107 49,3580 <.06 <.02 <.1 <.05 <.05
16 0.0113 47.1910 <.06 <.02 <.1 <.05 <.05
17 0.0131 43,5660 <.06 <.02 <.1 <.05 <.05
18 0.0143 40.5710 <.06 <.02 <.1 <.05 <.05
19 0.0173 39.4290 <.06 <.02 <.1 <.05 <.05
20 0.0208 36.5920 <.06 <.02 (.1 <.05 <.05
21 0.0226 36.4740 <.06 <.02 4.1660 <.05 <.05
22 <.01 36.6300 <,06 <.02 <.1 <.05 <.05
23 <.01 34.6700 <.06 <.02 <.1 <.05 <.05
24 0.0251 30,4110 <.06 <.02 (.1 0.0510 <.05
25 <.01 29.3450 <.06 <.02 <.1 <.05 <.05
26 0.0239 28.0240 <.06 <.02 <.1 <.05 <.05
27 <.01 27,9230 <.06 <.02 <.1 <.05 <.05
28 0.0176 27.1610 <.06 <.02 <.1 <.05 <.05
29 0.0204 26.4700 <.06 <.02 0,1783 0.0790 <.05
30 0.3099 25.1010 <.06 <.02 <.1 <.05 <.05
31 0.1008 26.8360 <,06 é.OZ <.1 <.05 <.05
32 0.0333 25.2440 <.06 02 (.1 <.05 <.05
33 <.01 26.6860 <.06 <.02 (.1 <.05 <.05
34 <.01 26.8360 <.06 <.02 <.1 <.05 <.05
35 0.1968 26.8350 (.06 <.02 0.1205 <.05 <.05
36 0.0542 26.6510 <.06 <.02 <.1 <.05 <.05
37 0.0511 25,7360 <.,06 <.02 <.1 <.05 <.05
38 0.0997 24,5290 <.06 <.02 <.1 <.05 <.05
39 0.0520 26.0580 0.0617 <.02 0.1615 1126 <.05
40 0.0564 27.6140 <.06 <.02 <.1 <.05 <.05
41 0.0188 24,2240 <.06 <.02 <.1 <.05 <.05
42 0.0118 27.3570 <.06 <02 (.1 <.05 <.05
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COMBINED SOIL/WASTE FORM CHEMISTRY--BLANK

SAMPLE S Sb Se Si Sm Sn
NUMBER
1 29.527 <.1 <.?2 28.356 <,05 <.05
2 17.636 <.1 (.2 31.510 <.05 <.05
3 17.565 <.1 <{.2 37.081 <.,05 <.05
4 19,049 <.1 {.2 47.434 (.05 <.05
5 19.749 <.1 <{.2 54,424 <.05 <.05
6 20,077 <.1 <{.2 58.103 <,05 <.05
7 18.466 <(,1 <{.2 56.609 0.2770 0.0780
8 17.924 <.1 (.2 58.109 0.3710 <,05
9 18.575 <.1 <{.2 61.026 <.05 0.0780
10 19.318 <.1 <{.2 63.670 <.05 {.05
11 29.054 <(.1 {.2 80.081 <.05 <.05
12 25.534 (.1 (.2 63.193 <.05 <.05
13 28.145 <.1 {.2 60.091 <.05 <.05
14 28.843 0.1112 <.2 52.145 (.05 {,05
15 27.514 <.1 {.2 44,121 <,.05 <{.05
16 27.322 <. {.2 42,255 <,05 <.05
17 27.018 2.5774 (.2 39.109 <.05 <{.05
18 26,874 <.1 {.2 35.616 <,05 <{.05
19 27.402 <.1 <{.2 34,402 <.05 .05
20 26.986 <.1 <{.2 31.212 <,05 <.05
Z1 48,591 <.1 {.2 91.546 <.05 <{.05
22 28.963 <(.1 <{.2 27.818 <,05 <.05
23 29.524 <.1 {.2 25.763 <,05 <.05
24 28.816 <.1 {.2 23.620 <,05 <.05
25 28.525 <.1 {.2 23.474 <.05 <.05
26 28.570 <.1 (.2 22.342 <,05 <.05
27 28.906 <.1 {.2 21,941 <.05 <.05
28 28,771 <.1 {.2 21.466 <.05 <.05
29 27.771 0.1678 0.2458 19,959 0,0804 0.0550
30 27.535 0.1370 (.2 18.199 <,05 <.05
31 27.933 10.3980 <.2 16.731 <.,05 .05
32 27.801 <.1 <{.2 15.202 <.05 <.05
33 28.569 4.2373 .2 14.212 <.05 <.05
34 29.905 (.1 {2 14.092 <.05 {,05
35 29.138 0.1345 (.2 13.952 <.05 0,0593
36 29.403 (.1 (.2 13.424 .05 (.05
37 27.867 (.1 {.2 13.491 <.05 <.05
38 24.376 (.1 (.2 13.378 (.05 {,05
39 27.804 0.1525 0.2156 13.399 0.0723 <.05
40 28.937 <.1 {.2 13.624 <,05 <.05
41 26.282 (.1 {2 13.478 <,05 <{.05
42 27.236 (.1 {.2 12.494 (.05 <.05
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COMBINED SOIL/WASTE FORM CHEMISTRY--BLANK
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.005
.005
.005
.005
0.0097
.005
.005
.005
.005
.005
.005
.005
0.0097

NN

NN

(=]
[ ]
(5]

FaVaVaVaVaVeTa T aYaYaVa Ve Ve Ve
o
o
on

<.01
0.0321
0.0657
0.0138
0.0295
0.0219
0.0198
0.0144

[ Y o o ) o Y o |
[ g

AARAAA

0.0105
0.0100
0.0346
0.0299
0.0577

N\
o
—

<.01
<.01
<.01
.01
0.0314
0.0314
<01
0.0259

0.0247
0.0480



COMBINED SOIL/WASTE FORM CHEMISTRY--BLANK

NO3- S04-- NO2-

SAMPLE C1-
NUMBER

55
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COMBINED SOIL/WASTE FORM COLUMN

SAMPLE  CUMULATIVE MICROCURIES
NUMBER PV (mL) PER LITER

e e

1 0.82 0.0812
2 1.51 0.2970
3 2.09 0.1360
4 2.97 0.2060
5 3,70 0.1710
6 4,52 0.1280
7 5.40 0.1580
8 6.33 0.1240
9 7.31 0.1060
10 9.54 0.1770
11 10.70 0.1170
12 13.70 0.0000
13 14,70 0.0302
14 15.70 0.0330
15 19.60 0.0193
16 22,70 0.0158
17 27.20 0.0120
18 30.30 0.0000

COMBINED SOIL/WASTE FORM COLUMN

SAMPLE CUMULATIVE MICROCURIES
NUMBER PV (mL) PER LITER

1 0.83 0.1960
2 1.56 0.3230
3 2.18 0.2670
4 3.20 0.2410
5 3.93 0.1850
6 4.59 0.1540
7 5.34 0.1440
8 6.17 0.1450
9 7.15 0.1060
10 8.28 0.1160
11 9.13 0.1620
12 10.10 0.0901
13 11.00 0.0405
14 13.70 0.0708
15 14.70 0.0364
16 19.10 0.0228
17 22.00 0.0148
18 26.10 0.0165
19 28.10 0.0000

COBALT-60~-WASTE FORM 1

COBALT-60--WASTE FORM 2

C.26
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APPENDIX D

FIELD LYSIMETER CHEMICAL AND RADIONUCLIDE RESULTS;
DRAINAGE DATA

This appendix contains chemical analysis, radionuclide analysis, and
drainage data tables. ATl units in the chemistry tables are in mg/L unless
otherwise noted. A1l units in the radionuclide tables are in pg/L. Lysimeter
drainage data tahles are in liters, Eh is in mitlivolts. TC = Total Carbon
and TOC = Total Organic Carbon.

D.1l



CHEMICAL ANALYSIS LYSIMETER

1 240CT84 2 20JUN85 3 240CT85

4 30JANB6

5 25APR86

pH
ALKALINITY
CONDUCTANCE
TC
TOC
F-
C1-
NO2-
NQ3-
S04--
PO4-
B
Ba ’
Ca

Cd

Cr

Cu

Fe

K

Li

Mg
Mn

Mo

Na

Ni

P

Si

Sr
Zn

121.000
8.340
343.800
0.523
229.000
124.400
9.200
3.990
<1
0.300
60.300
<5
0.120
0.120
54.700
<.004
<.02
0.010
<.005
46,000
<.04
11.020
0.150
.01
127.000
<.02
0.200
23,500
0.320
0.510

257.000
8.270
50.000
0.622
42.200

0.510
6.600

<1
246,000
95.000

{.01
0.230
98.100
<.004
0.020
<.004
<.005
10.400
<.04
22.200
<.002
<.01
31.200
<.02
<1
14.100
0.460
0.150

<1

270.000
8.240
90.000
0.985
40.910
10,160
0.700
5.700

296.000
68.000
<5.00
0.056
0.268
103.000

<.004

0.043
0.021
0.025
16.000
0.073
23.700
0.005
0.020
37.000

<.02

D.2

0.100
17.600
0.511
0.057

236.700
8.160
68.180
0.954
30.260
7.350
0.700
5.200
<1

435.000
65.000
<5.00
0.042
0.150
130.000
0.007
0.042
0.009
0.025
13.000
0.084
31.500
0.003

<.01
33.000

(.02
0.200
15.700
0.578
0.110

249.400
8.290

0.481
23.100
7.200

4.100
¢!
32.000
39.000
<5
0.117
0.060
74.900
<.004
<.02
0.005
0.011
7.300
0.080
18.500
<.002
<.01
17.000
<.02
<.1
18.800
0.320
0.100



CHEMICAL ANALYSIS LYSIMETER 2

1 240CT84 2 29MAR85 3 20JUN85 4 240CT85

5 30JAN8B6

6 25APR86

ALKALINITY

CONDUCTANCE

361.300
242.400
12.100
2.490
1
0.300
45.300
<5
0.200
0.130
47.100
<.004
<.02
0.004
<.005
77.000
<{.04
9.920
0.110
<.01
168.000
<.02
0.200
22.500
0.290
0.060

296.000
8.300
80.000
0.775
64.700

0.500
7.800
¢!
136.000
81.000
é5
{.01
0.250
41.100
<.004
0.020
0.020
<.005
78.700
.04
11.500
{.002
{.01
64.100
<.02
{1
13.300
0.230
0.120

<.01

17‘
0.
0.

D.3

.900
.800

.100

600
420
180

<1

310.200
8.320
60,000
1.840
56.500
26.200
0.800
30.000

128.000
960.000
<5.00
0.054
0.078
295.000
0.009
0.025
0.230
0.030
18.000
0.180
66.000
0.009
0.050
131.000
0.020
0.350
19.900
1.410
0.100

240.400
8.220
113.180
2.360
63.100
31.500
1.000
48.000
<1
167.000
1400.000
<5.00
0.046
0.098
386.000
<.004
<.02
0.016
0.029
20,000
<.04
91.000
<.002
.01
240.000
<.02
0.500
15.900
1.660
0.340

270.400
8.200

1,750
55.000
32.500

{1
20.000

<1
23.000

1100.000
5
0.044
0.500
263.000
{.004
(.02
0.160
0.028
7.400
0.224
70.700
0.030
0.044
241,000
{.02
<.1
22.000
1.030
0.180



1 240CT84

CHEMICAL ANALYSIS LYSIMETER 3

2 29MAR85 3 20JUN85 4 240CT85

5 30JANB6

6 25APR86

pH
ALKALINITY

CONDUCTANCE

TC
TOC
F-
C1-
NO2-
NO3-
S04-
Po4-
B

Ba
Ca
Cd
Cr
Cu
Fe

K

Li
Mg
Mn
Mo
Na
Ni

P

Si
Sr
in

-185.000
8.050
209.000
0.606
196.500
130.600
14,300
14,300
Q1
0.300
111.000
<5
0.210
0.110
51.800
{.004
<.02
<.
<.005
49.000
<.04
7.670
0.100
<.0l
106.000
0.040
0.100
44,400
0.390
0.690

343,000
8.140
60.000
0.573
43.700

0.400
5.800
1
109.000
74,000
{5
{.01
0.260
54,700
{.004
0.030
0.010
{.005
32.900
{.04
11.300
{.002
4,01
32.400
0.020
{1
19.600
0.310
0.090

293.000
8.330
60.000
0.568
46.100

0.500
5.400
<1
101.000
70.000
{5
<{.01
0.230
74,500
<.004
<{.02
<.004
{.005
6.600
{.04
16.300
<.002
.01
22.000
<.02
<.1
20.400
0.330
0.350

D.4

307.500
8.120
70,000
1.850
58.980
24,460
0.800
40.000

<1

35.000
1060.000
<5.00
0.066
0.048
312.000
0.007

<.02
0.014
0.208
16.000
0.080
70.000
0.003
0.063
120.000

0.230
23.500
1.450
0.210

229.400
8.230
90,960
2.360
54.650
30,020
{1.00
54,000

¢!
84.000
1530.000
<{5.00
0.056
0.147
380.000
.005
.035
.029
.036
.000
.050
.000
.015
.015
.000

[V —
COMNOPROOOO

AN

o ]

[V ]
>
i

0.200
19.100
1.520
0.170

.026

.280
.000
. 062
.080
.000

.000
.430
.550



1 240CT84

CHEMICAL ANALYSIS LYSIMETER 4

2 29MARB5 3 29JUN8B5 4 240CT85

5 30JANB6

6 25APRB6

o e T e T — T AR S ks ey Tty v ——

21

ALKALINITY

CONDUCTANCE

TC
TOC
F-
Cl-
NOZ-
NO3-
S04-
PO4-
B

Ba
Ca
cd
Cr
Cu
Fe

K

Li
Mg
Mn
Mo
Na
Ni

P

Si
Sr
in

-208.000
8.120
489.500
1.164
507.100
343,400
25.400
5.490
¢!
0.300
90.700
<5
0,420
0.180
62.000
<.004
.02
<.004
0.200
173.000
<.04
18.610
0.220
.01
266.000
.02
0.200
33,200
0.420
0.170

3

19.000
8.260

120.000

1

1.587
20.300

4,100
72.000
3.000

108.000
108.000

<5

<.01

148.000
<.004

0,350

0.010
0.050

<.005

2

86.000

.04

44,900

<.002
<.01
105.000

<.1

0.040

13,300
0.830
0.300

293.000
8.390
100,000
1.025
78.500

0.490
49,000
6.000
104,000
104,000
<5
(.01
0.310
190,000
<.004
<.02
<.004
<.005
10,300
<.04
42,800
0.080
<.01
34.000
0.020
<.1

14,000

0.880
1.820

0.5

254.200
8,150
181.920
3.190
655,580
438.388
1.300
65.000

¢!

128.000
2230,000
<5.00
0.123
0.180
525.000
0.009

<.02
0.041
0.069
17.000
0.060
135.000
0.017
0.017
430.000
0.150
1,000
14.000
2,170
0.070

315.
8.

1

240.
195.

<1

17.

1

14,
740,

<5

0.
0.
187.

<.004
<.02

0.

0

45
0

<.02

0.
17.
0.
0.

100
060

.209

300
000

000

000
000

100

140
000

014

.038
10.
0.
.000
.006
0.
261.

000
194

036
000

400
000
780
600



CHEMICAL ANALYSIS LYSIMETER 5

1 240CT85

2 30JAN86

3 25APR86

ST T T T R SR N ER SR N el e e ey S L A S v A R i A

ALKALINITY
CONDUCTANCE

<1

263.300
8.230
98.540
0.618
42.570
9.560
<1.00
5.200
<1

170.000
104,000
<5.00
0.056

0.118 °

70.000
.004
0.020
0.011
0.009
27.000

16.000
0.003

38,000
13.500

0.337
0,150

D.6

333.400
8.050

0.364
35.500
6.100
¢!
3.100
¢!
15,000
29,000
<5
17.300
0.048
59,100
<.004
<.02
<.004
0.005
6.400
0.073
14.200
.002

17.800
0.274
<.02



CHEMICAL ANALYSIS LYSIMETER 6

0 1 240CT84 2 240CT85 3 30JANS6 4 25APR86
1 Eh 69.000 338.700 272.300 332.400
2 pH 7.640 8.210 8.100 8.040
3 ALKALINITY 297.000 110.000 144.020
4 CONDUCTANCE 297.000 0.760 0.633 0.462
5 TC 95.900 69,520 22.990 31.400
6 TOC 14.700 10.570 8.210 6.400
7 F- 0.500 0.400 0.700 <1
8 Cl- 5.180 4.400 4.800 2.200
9 NO2- 27.100 <1 1.200 <1

10 NO3- 52.300 118.000 158,000 25.000

11 S04- 69.000 36.000 61.000 34,000

12 PO4- <5 <5.00 <5.00 &

13 B 0.060 0.082 0.064 24.500

14 Ba 0.124 0.279 0.124 0.059

15 Ca 90.000 83.000 83.000 74.200

16 Cd <.004 <.004 <.004 <.004

17 Cr <.02 <.02 0.020 <.02

18 Cu 0.010 0.018 0.009 0.029

19 Fe <.005 0.019 0.056 0.041

20 K 54.000 29.000 16,000 2.100

21 Li <.04 0.084 0.056 0.080

22 Mg 20,720 21.000 20.000 18.200

23 Mn 0.020 0.005 0.008 <.002

24 Mo <.01 0.020 0.088 <.01

25 Na 71.400 40.000 34.000 19.000

26 N1 <.02 <.02 0.020 <.02

27 P 0.200 0.200 <.1 <.1

28 S1 20.000 14.900 13,900 18.800

29 Sr 0.520 0.459 0.428 0.320

30 Zn 0.870 0.230 0.220 0.160

D.7



CHEMICAL ANALYSIS LYSIMETER 7

1 240CT84 2 29MAR85 3 20JUNB5 4 240CT85

5 30JAN8BE

& 25APR86

——— T —— i M T T Y T e o Y S A e v A e

PN P R PN ) bt b b ot ot =
NN R RN RN S O NO PR WN~FOO®NAU A WN -

ALKALINITY

CONDUCTANCE

TC
TQC
F-
C1-
NOZ-
NO3-
S04-
P0o4-
B

Ba
Ca
cd
cr
Cu
Fe

K

Li
Mg
Mn
Mo
Na
Ni

P

Si
Sr
In

148.000
8.190
255.800
0.905
281.700
186.900
17.200
5.710
<1
0.300
216.000
<5
0.150
0.130
96.100
<.004
<.02
0.040
<.005
62.000
<.04
16.210
0.120
<.01
130.000
0.020
0.200
31.800

0.600
1.240

339.000
8.080
70.000
0.838
52.700

0.470
6.800
21,000
181.000
132.000
<5
{.01
0.320
81.000
<.004
0.020
0.040
<0005
46.000
{.04
15,700
<.002
{.01
65.800
0.020
{1

13.900
0.210
0.210

290.000
8.460
80.000
0.595
50.400

0.540
5.000
1.100
184,000
90.000
<5
<.01
0.260
102.000
<.004
0.010
0.010
<.005
9,700
<.04
21,100
0.020
<.01
29.700
<.02
<.1
14.700
0.820
0.290

D.8

<1
2

<.00
(.02

<.02

40,000
65.000
<5.00
0.057
0.107
95.000
4

0.021
0.016
12.000
0.087
21.000
0.003
0.018
32.000

0.100
17.000
0.444
0,060

.013

.400
.0?1
.200

.000

.500
.251
.070



1 240CT84

CHEMICAL ANALYSIS LYSIMETER 8

2 29MAR85 3 20JUN8B5 4 240CT85

5 30JANB6

6 25APRE6

Nk A St e T A L ) S A by e v e W N R W M A Sk o

P = b e b ek e
WSO WR = O W00~ OO fa L)

MNMNMNMN
B PN =

NN NN N
\O 00~ Oh LN

LS ]
L ]

ALKALINITY

CONDUCTANCE

TC
TOC
F-
Cl1-
NO2-
NO3-
S04--
P04 -
B

Ba
Ca
Cd
Cr
Cu
Fe

K

Li
Mg
Mn
Mo
Na
Ni

P

S
Sr
n

97.000
7.730
332.800
1.018
284,200
181.900
13.100
3.730
<1
0.200
181.000
<5
0.180
0.130
76.000
<.004
0
0
<.005
88.
<.04
16.040
0.070
<.01
153.000
0.020
0.200
37.900
0.560
1.130

.020
.020

000

322.000
7.780
40.000
0.652
25.700

0.620
7.500
{1
88.000
195.000
0.700
.01
0.230
91.800
<.004
0.030
0.020
<.005
5.200
.04
21.400
<.002
.01
21.800
<.02
0.300
18.500
0.340
0.280

290,000
8.370
50.000
0.524
41,000

0.500
57.000
1.500
57..000
187.000
0.500
.01
0.260
94.100
<.004
{.02
0.010
.005
7.400

D.9

353,400
8.190
70.000
1.800
61.140
24.600
0.800
32.000
<1
9.000
955.000
<5.00
0.065
0.214
256,000
<.004
<.02
0.017
0.064
18.000
0.190
61.000
0.128
0.026
113,000
0.020
0.200
23.300
1.210
0.230

49,000
1300.000
<5.00
0.049
0.137
331.000
0.006
0.035
0.045
0.035
17.000
0.050
81.000
0.012
0.012
193.000
0.110
0.400
14.600
1.370
0.167

365.700
8.000

1.620
59.300
33.300

18.000

14.000
1100.000
<5
0.038
0.180
252.000
<.004
<{.02
0.046
0.020
7.400
0.212
72.000
0.038
0.046
207.000
0.046
<.1

"23.000
1.000
0.240



1 240CT84

CHEMICAL ANALYSIS LYSIMETER 9

2 29MARBS 3 20JUNB5 4 240CTB5

5 30JANB6

& 25APR86

Ak L S S T T e v T S s T i 1 o SR RA = e

ALKALINITY

CONDUCTANCE

TC
TOC
F-
Cl-
NO2-
NO3-
S04-
P04-
B

Ba
Ca
Cd
Cr
Cu
Fe

K

Li
Mg
Mn
Mo
Na
Ni

P

Si
Sr
n

185.000
7.930
206.300
0.738
311.000
212.000
24,500
6.900

A
0.300
261.000

¢
0.110

0.120

141.500
<{.004
<.02

1.000
<{.005
87.000
<.04
19,620
0.140
<.01
110.000
0.030
0.100
22.300
0.710
1.030

352.000
8.010
40.000
0.508
26.200

0.650
8.000
Q
112.000
85,000
$5
{.01
0.240
70.100
{.004
0.020
0.170
{.005
6.500
(.04
16.400
{.002
{.01
17.800
{.02
{1
20.500
0.300
0.220

299.000
8.320
70.000
0.507
42.200

0.690
9.000
2.400

71.000
171.000
¢

<.01
0.260

92,100

<. 004

{.02
0.040

{.005
8.200

(.04

20.300
<.002

{.01

21.900

{.02

<1

19.800
i 0,400
1.610

D.10

336.000
8.220
90.000
0.460
24.420
8.670
0.700
50.000

Q

50.000
915.000
<{5.00
0.067
0.156
245.000
0.008
0.025
0.070
0.033
22.000
0.200
57.000
0.116
0.018
196,000
0.026
1.100
26.000
1.190
0.470

266,700
8.360
136,440
2.310
98.380
53.360
<1.00
81.000
¢!
123,000
1360.000
<{5.00
0.043
0.129
370.000
0.006
0.044
0.170
0.038
26.000
0.120
88,000
0.034
0.034
253.000
0.140
1.600
24,300
1.660
0.122

281.800
8.260

2.420
120.100
74,200

¢!

23,000
¢!

11.000
18000.000
<5

0.042
0.220
272.000
<.004
<.02
0.070
0.042
15.000
0.440
96.500
0.510
0.068
486.000
0.040
2,000
30,000
1.250
0.200



CHEMICAL ANALYSIS LYSIMETER 10

1 29MARBS 2 240(T85

3 30JANB6

4 25APR8B6

ALKALINITY

CONDUCTANCE

TC
TOC
F-
Cl-
NO2-
NO3-
S04-
P04-
B

Ba
Ca
Cd
Cr
Cu
Fe

K

Li
Mg
Mn
Mo
Na
Ni

P

Si
Sr
n

335.000
8.240
70.000
0.286
34.300

0.480
1.500
¢!
28,000
20.000
0.500
<{.01
0.040
41.100
<{.004
{.02
0.020
<{.005
3.800
{.04
10.400
<.002
{.0l
10.600
{.02
0.100
16.400
0.145
{.02

<1

358.600
8.240
70.000
0.680
47,650
5.240
0.600
4,400

{5.00
80.000
<{5.00

0.065

0.117
58.000

<.004
{.02

{.02

0.014
0.016
5.600
0.052
13.400
0.029
0.026
36.000

0.200
17.300
0.277
0.220

D.11

271.600
8.260
113.630
0.532
41.180
5.070
0.500
6.700
¢!
6.500
148,000
<{5.00
0.045
0.102
71.000
<.004
{.02
0.009
0.014
4.400
0.056
16.800
0.010
0.100
35.000
{.02
0.100
12,500
0.329
0.658

373.400
8.180

0.483
38.200
5.100

¢!

¢!
5.400
160,000

¢

6.900

0.089
0.080
85.300
<{.004
{.02
0.010
0.008
4.000
0.088
20.300
0.005
.01
32.000
<{.02
<1
16.300
0.395
0.405



LYSIMETER RADIONUCLIDE ANALYSIS--COBALT-60 MICROGRAMS/mL

LYSIMETER 240CT84 24JAN85  14FEBS85 11MAR85
NUMBER
Ty T x T x
2 o * * *
3 * * * *
4 o * * *
5 k] * * *
6 * * * E
7 * * * *x
8 * * 0.000002 *
9 * * 5.473e-07  0.000002
10 * 4.07e-07 * *
LYSIMETER 29MAR8S 20JUN85  240CT85 30JAN86
NUMBER
P T « « T . T
2 * * 0.000024 6.43e-07
3 * * 0.000002 0.000087
4 5.473e-07  0.000004 3.48e-07 0.000055
5 * * * *
6 * * * »®
?’ * * * *
8 5.47e-07  0.000002 0.000020 0.000044
9 * * 0.000120 0.000188
10 * * * *
LYSIMETER 25APR86 6JUNB6
NUMBER
T T « T
2 0.000042 0.000059
3 0.000089 0.000169
4 0.000028 0.000025
5 * 2.99e-07
6 * *
7 * 2.95¢-07
8 0.000052 0.000094
9 0.000102 0.000173
10 1.41e-07 0.000002

* = VALUE BELOW DETECTION LIMIT
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LYSIMETER DRAINAGE TO JUNE 1984 (LITERS)

LYSIMETER 260CT84 16NOVB4 24JAN85 13FEB85  11MAR8S 29MARBS
NUMBER

[EER R ——————————————— R e e R T

1 1.085 0.170

2 1.070 0.175 0.021 15.08
3 0.850 0.085 0.691 1.40
4 1.100 0.010 0.175 1.00
5 0.021

6 0.930 0.090 0.146

7 0.818 0.055 8.56
8 0.675 0.069 173.100 165.43 31.24
9 1.090 0.260 0.010 199,450 139.92 23.68
10 0.087 12.815 159.26

LYSIMETER 20JUN85 14AUGB5 240CT85 31JANB6 28FEBE5 21MARB6
NUMBER

e T e b b S S S AR S L R A N W W W TE T T

1 50.14 27.62 24.18 28.46 50.75 28
2 36.70 29.35 23.68 17.12 40.50 62
3 50.14 30.96 19.90 24.68 39.00 57
4 57.70 28.42 27.46 24.68 105,00 40
3 0.03 0.50 3.00 94.25 38
6 1.00 3.00 11.45 143.00 44
7 67.15 27.32 24,68 32,24 126.00 32
8 55.81 23.68 29.35 36,02 126,00 12
9 48.25 26.52 20.85 13.90 136.00 4
10 97.52 46.36 9.56 51

LYSIMETER 27MAR86 3APR86 10APRB6 17APR86 25APR86 1MAYB6
NUMBER

1 14 9.0 13 9.0 9.670 7.505
2 14 10.0 11 9.0 10.460 7.050
3 15 12.0 11 10,0 10.000 6.730
4 14 11.0 10 9.0 9.600 7,400
5 12 11.0 10 9.5 11.200 8.795
6 15 14.0 12 11,0 13.750 9.780
7 14 14.0 11 9.0 9.355 8.390
8 19 14.5 11 9.0 9.740 7.485
9 17 12.5 11 10.0 8.600 6.950
10 105 48.0 6.215
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LYSIMETER DRAINAGE TO JUNE 1984 (LITERS)

LYSIMETER B8MAYB6  15MAYB6 22MAY86 29MAY86 O6JUNS6  12JUNBG
NUMBER

T — T A T -

1 9.48%0 9.800 7.360 7.965 9.350 5.555
2 9.200 8.735 7.435 7.490 8.215 5.540
3 7.145 9.850 6.950 8.755 8.405 5.040
4 8.425 9.250 7.220 7.790 7.990 5.555
5 8.605 9.160 7.410 7.265 7.430 5.450
6 10.505 10.000 8.420 7.525 7.725 6.695
7 7.480 9.000 7.665 6.480 9.050 5.620
8 8.260 8.680 7.225 7,325 10.375 5.900
9 7.345 7.430 6.210 6.830 8.000 5.445
10 22.000 32.225

LYSIMETER 19JUN86 TOTAL TO

NUMBER 18JUNBG
1 6.74  358.840
2 6.98  360.801
3 7.36  342.941
4 6.75 399.525
5 6.00 249.616
6 6.88 336.916
7 6.62 436.483
8 7.72 779.584
9 6.84 728,080

10 8.50 598.542
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