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RESUME

Les évaluations en matiére d'’environnement du Concept canadien d'évacuation (stockage permanent) des d¢chets de combus-
tible nucléaire en formations de roche plutonique demandent des analyses de la migration des nucléides d'une enceinte d’évacua-
tion & la biosphére. En analyses de la migration des nucléides entrainés par les eaux souterraines i travers la géosphére, les
morts-terrains et le sol meubles, on se sert de modéles demandant des coefficients de partage (K;) solides/liquices pour décrire
1'interaction des nucléides et des matiéres solides. Ce rapport présente des coefficients de partage solides/liquides spécifiques
des éléments; les coefficients s’appuyent sur une étude biblingraphique détaillée. Les valeurs pour les argiles le limon (silt),
le sable et les sols organiques y sont résumés. Les coefficients de partage des éléments suivants y sont présen:és: américium,
antimoine, arsenic, baryum, bore, cadmium, calcium, carbone, cérium, césium, chrome, cobalt, cuivre, europium, inde, fer, plomb,
lithium, manganése, molybdéne, septunium, nickel, niobium, palladium, phosphore, plutonium, polonium, radium, ru:hénium, samarium,
sélénium, argent, strontium, technétium, tellurium, terbium, thorium, étain, tritium, uranium, zinc et zirconium On compare les
valeurs compilées en cette étude avec les ensembles précédents de valeurs de Ky; ces valeurs sont celles recommandées pour emploi
avec les modeles de sol, sédiments & grande profondeur et morts-terrains de 1'Etude d'Impact sur 1'Environnement du Concept cana-
dien d'évacuation des déchets de combustible nucléaire.
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A CRITICAL COMPILATION AND REVIEW OF DEFAULT SOIL SOLID/LIQUID PARTITION
COEFFICIENTS, Ka, FOR USE IN ENVIRONMENTAL ASSESSMENTS

by

D.H. Thibault, M.I. Sheppard and P.A. Smith

ABSTRACT

Environmental assessments of the Canadian concept for disposal ¢ f nuclear fuel waste in plutonic rock formations require
analyses of the migr: tion of nuclides from the disposal vault to the biosphere. Analyses of nuclide migration via groundwater

through the geospher:, unconsolidated overburden and soil use models requiring solid/liquid partition coefficients (Ka) to describe

the interaction of tle nuclides with the solid materials. This report presents element-specific soil solid/liquid partition

coefficients based o1. a detailed survey of the literature. Values for clays, silt, sand and organic soils are summarized.

Partition coefficien s for the following elements are presented: americium, artimony, arsenic, barium, boron, crdmium, calcium,
carbon, cerium, cesi'm, chromium, cobalt, copper, curium, europium, iodine, iron, lead, lithium, manganese, molybdenum, neptunium,
nickel, niobium, pal adium, phospkorus, plutonium, polonium, radium, ruthenium, samarium, selenium, silver, strontium, technetium,

tellurium, terbium, :horium, tin, tritium, uranium, zinc, and zirconium. The values compiled in this study are compared with

earlier Ky value compendiums and are the values recommended for use in the soil, deep sediment and overburden models for the

Environmental Impact Statement on the concept for disposal of Canada’'s nuclear fuel waste.
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1. INTRODUCTION

Canada is :onsidering geological containment in a vault deep in plutonic rock in the Canadian Shield as a method for
diqusal of its nucl:ar fuel waste. Assessment of the integrity of geological containment requires pathways analysis to determine
the travel time from the vault to and through the biosphere of all the elements associated with the waste (Mehta and Goodwin 1988).
The travel time and :he predicted element concentrations in the biosphere will depend upon the interaction of the elements with
their surroundings a; they migrate. This interaction has been described using a solid/liquid partition coefficient, K4, for
unconsolidated regolith, soil and rock (Gillham et al. 198la and 1981b, Vandergraaf 1982). This report documents Ka values for
soil, according to tie four major soil types found on the Canadian Shield. The Kq values are required for the soil, deep sediment
and overburden asses;sment models used in the Canadian Nuclear Fuel Waste Management Program (Goodwin et al. 1987, Sheppard in

preparation, Bird et al. in preparation).

Details of the chemistry of these elements can be found in the refe;ences listed in Appendix A. Details of the soils and

experiments for the {3 value database compiled here are presented in table form in Appendix B.
2. METHODS

The data w3re extracted from the literature. The complete list of references are shown in Appendix A. The data were
accumulated in a computerize’ spreadsheet (Appendix B). Only one value was entered fur each soil reported in the literature. For
example, where Ks values for a range of soil to solution ratior, competing cations, contact solution concentrations or pH values
vere reported for thz same soil, the geometric nean of these results vere recorded for that soil. Geometric as opposed to
arithmetic means are required because Ka values are lognormally distributed (Sheppard and Evenden 1989). The single values for each

soil's values were vsed to obtain geometric means for each element and soil type.
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The mineral soils were categorized by texture into sand, clay and loam. The soils that contained 2 70% sand-sized
particles vere classed as sand soils and those containing 2 35% clay-sized particles were classed as clay soils Loam soils had an
even distribution of sand-, clay-, and silt-sized particles or consisted of up to 80% silt-size particles. Orgnic soils contained

> 30% organic matter and were either classic peat or muck soils or the litter horizon of a mineral soil.

If no data existed in the literature for a given element, then the soil-to-plant concentration ratio 'CR) was used as an
indicator of the element’'s bioavailability and a means to predict a default Kg value (Baes et al. 1984). The Ct values used for
each element are from Baes et al. (1984), and are shown in Table 1. Because of the strong negative correlation between CR and Kq4
values, this technique is successful. The model used was

In Ka = a2 + stex + b (In CR).

The values for the coefficients are

ln Kq = [4.62 + stex - 0.56(1n CR)]

vhere, if the soil = sand, stex = -2.51,
if the soil = loam, stex = -1.26,
if the soil = clay, stex = -0.84, and
if the soil = organic, stex = 0.

The regression analysis was carried out using the Reg procedure in SAS (Statistical Analysis Systems). The ob:erved and predicted

values and their residuals from the regression analysis are shown in Appendix C.

Appendices A, B and C can be obtained on diskette from the authors.



Baes and Slarp (1983) compiled soil Ksq values for several elements relevant to the nuclear industry (Table 2). Similarly,
Coughtrey et al. (19t5) have reported best estimates and ranges for soil K4 values (Table 3). Earlier, we compiled a literature
search of data for tle elements relevant to the Canadian Nuclear Fuel Waste Management Program for each of the four major soil types
found on the Canadiai. Shield (Sheppard et al. 1984). This present compendium includes our earlier data and additional data obtained
through a more recen! literature search. The data are presented for each element by soil type in Tables 4 through 7, and the
geometric mean Ka va. ues are summarized by soil type in Table 8.

The data fiom our study and the studies of Baes and Sharp (1983), and Coughtrey et al. (1985) are shown in Table 9.

The databa:e from Coughtrey et al. (1985) is not ver, complete and will not be discussed in detail. To compare .Baes and
Sharp (1983) with ow study (Table 10), ve used only our data for silt and clay, which tend to represent the agricultural soils of
Baes and éharp. The: r best estimates (exp (p)) are generally lower than those in our study for silt and clay, except for Cr, Po,
Pu, Sr, U and Th, wh:ch are higher. The use of the lover K4 values of Baes and Sharp would lead to lower soil concentrations in
assessment models, ard might result in the underprediction of doses in some pathways. Table 11 compares the ranges of only the silt
and clay values of our study with the ranges of Baes and Sharp (1983). This comparison clearly shows that even the range of values
reported by Baes and Sharp is generally lower than the range oi values in our study.

Ve grouped the elements by Ks value and highlighted Tc, I, U and Np, some of the more mobile elements, to illustrate the
dependence on éoil type. Generally the Ka values are lover in sandy soils than in either loam or clay soils. Iodine Ksq values are
unaffected by mineral grain-size but increase dramatically as organic matter content increases. Other elements that have higher
mean values for organic soils than for clay soils are Ag, Ni, Am, and Th.



4. CONCLUSIONS

This compendium updates our earier study (Sheppard et al. .984) and also that of Baes and Sharp (198:). It provides the
latest Ka data found in the international literature, includirg major studies carried out in the U.S., Europe ard Asia since the

1950s. This database will be used for the Environmental Impact Statement on the concept for disposal of Canada's nuclear fuel
vaste.
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1984 (Fig. 2.1) by dividing by four to

get CR values on a wet weight basis.

® Derived from Baes et al.




TABLE 2
ESTIMATES OF THE DISTRIBUTION OF K. FOR VARIOUS ELEMENTS IN
AGRICULTURAL_SOILS AND CLAYS OF pH 4.5 T0 9,0
(from Baes and Sharp, 1983, Table 4)

Number of exp () _
Element Observations ut o® (0.50)¢ Observed range
(L kg™1) (L. kg )

Ag 16 4.7 1.3 110 10 to 1 000

An 46 6.7 3.0 810 1.0 to 47 230

As (I1I) 19 1.2 0.61 3.3 1.0 to 8.3

As (V) 37 1.9 0.52 6.7 1.9 to 18

Ce. 10 1.4 0.78 4.1 1.2 to 9.8

Cc 28 1.9 0.86 6.7 1.26 to 26.8

Ce: 16 7.0 1.3 1 100 58 to 6 000

(0] 31 8.1 1.9 3 300 93.3 to 51 900

Co 57 4.0 2.3 55 0.2 to 3 800

Cr(11) 15 7.7 1.2 2 200 470 to 150 000

Ci(VI) 18 3.6 2.2 37 1.2 to 1 800

Cs 135 7.0 1.9 1110 10 to 52 000

Cu 55 3.1 1.1 22 1.4 to 333

P 30 4.0 1.7 55 1.4 to 1 000

K 10 1.7 0.49 5.5 2.0 to 9.0

My; 58 1.7 0.52 5.5 1.6 to 13.5

Mn 45 5.0 2.7 150 0.2 to 10 000 * The mean of the logarithms
Mo 17 3.0 2.1 20 0.37 to 400 of the observed values.
Np 44 2.4 2.3 11 0.16 to 929

Ph 125 4.6 1.7 99 4.5 to 7 640 ® The standard deviation of
Po 6 6.3 0.65 540 196 to 1 063 the logarithms of the
P 40 7.5 2.3 1 800 11 to 300 070 observed values.

Ru 17 5.4 1.0 220 48 to 1 000

S.3(IV) 19 1.0 0.65 2.7 1.2 to 8.6 ¢ Percent cumulative

S: 218 3.3 2.0 27 0.15 to 3 300 probability.

T: 24 -3.4 1.1 0.033 0.0029 to 0.28

™ 17 11 1.5 60 000 2 000 to 510 000

1] 24 3.8 1.3 45 10.5 to 4 400

A 146 2.8 1.9 16 0.1 to 8 000




TABLE 3
a_VALUES
(from Coughtrey et al. 1985)"
Llement Best Lstimate Calculated Range
(L kg ) (L kg 1)

Ag 50 ND®

Am ~ 2 000 1 200 - 8 700

Br <2 ND

cd 32 - 50 ND

Ce ND ND

cl ND ND

Cm and higher actinides ND 98 - 52 000

Co ND ND

Cr ND ND

Cs 1000 1 000 - 10 000

Fe 9 (soluble form) 4 - 9 (soluble form)

I ~ 6 ND

Lanthanides (other than Ce) ND ND

Mn 20 19 - 99

Mo 9 S ND

Na ND ND

Nb ND ND

Ni ~ 20 ND

Np ~ 50 0.16 - 929

Pu 5 000 18 - 10 000

Rb ND ND

Ru 1 - 20 ND

S ND ND * Fcom section entitled
Sb ND N "Invironmental data for
Sa >9 NL radioisotopes. Para-
Sn ND ND meters for soils, plants
Sr ND ND and aquatic ecosystems".
Tc 0.11 ND

Te ND ND ® ND = no data

Zn 2 20 ND

Zr ND ND




TABLE 4
SAND_SOIL Ka VALUES (L kg=')
Number of
Element Observations p‘ a® exp (y)c Range
Ac 6.14 450
Ag is 4. 1.2 0o 27 +s ) 0ON
Am 29 7.6 2.6 1900 8.2 to 300 000
Be 5.5 250
Bi 4.6 100
Br 2.7 15
Cc 3 1.1 0.8 5 1.7  to 7.1
Ca 1.8 5
cd 14 4.3 1.5 80 2.7 to 625
Ce 12 6.2 1.6 500 40 to 3 968
Cm 2 8.4 2.4 4000 780 to 22 970
Co 33 4.1 2.8 60 .07 to 9 000
Cr 15 4.2 2.1 70 1.7 to 1729
Cs 81 5.6 2.5 280 0.2 to 10 000
Fe 16 5.4 2.6 220 5 to 6 000
H 3 -2.7 0.4 0.06 0.04 to 0.1
Bf 6.1 450
Ho 5.5 250
1 22 0.04 2.2 1.0  0.04 to 81
K 2.6 15
Mn 54 3.9 1.4 50 6.4 to 5 000
Mo 15 2.0 1.1 10 1.0 to 52
Nb 5.1 160
Ni 11 6.0 1.5 400 60 to 3 600 '
Np 16 1.4 1.7 5 0.5 to 390 ‘f
P 1.8 5
Pa 6.3 550 .
Pb 3 5.6 2.3 270 19 to 1 405
Pd 4.0 55
Po 36 5.0 1.6 150 9 to 7 020
Pu 39 6.3 1.7 550 27 to 36 000
Ra 3 6.2 3.2 500 57 to 21 000
Rb 4.0 55
Re 2.3 10
Ru 7 4.0 1.4 55 5 to 490
Sb 1 3.8 45
Se 5.0 150
si 3.5 35
Sm 5.5 245
Sn 4.9 130
Sr 81 2.6 1.6 15 0.05 to 150
Ta 5.4 220
Te 19 -2.0 1.8 0.1 0.01 to 16
Te 4.8 125
Th 10 8.0 2.1 3 200 207 to 150 000
U 24 3.5 3.2 35 0.03 to 2 200
Y 5.1 170
Zn 22 5.3 2.6 200 0.1 to 8 000
Zr 6.4 600

Mean of the logarithms of the observed values.

Standard deviation of the logarithms of the observed values.
Geometric mean rounded to two significant digits.

Nuclides with no observations have predicted default values for g and
exp (4) using plant/soil concentration ratios (CRs).
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SILT SOIL Ka VALUES (L kg-')
Number of

Element  Observations ' o® exp (p)° Range
Ac 7.3¢ 1 500
Ag 4 4.8 1.1 120 28 to 333
Am 20 9.2 1.4 9 600 400 to 48 309
Be 6.7 800
Bi 6.1 450
Br 3.9 50
C 2.9 20
Ca 3.4 30
cd 8 3.7 1.6 40 7.0 to 962
Ce 5 9.0 1.5 8 100 1200 to 56 000
Cm 4 9.8 0.7 18 000 7666 to 44 260
Co 23 7.2 1.3 1 300 100 to 9 700
Cr 4 3.4 2.9 30 2.2 to 1 000
Cs 54 8.4 1.3 4 600 560 to 61 287
Fe 18 6.7 0.7 800 290 to 2 240
H 3.0 20
Hf 7.3 1 500
Ho 6.7 800
I 33 1.5 2.0 5 0.1 to 43
K 4.0 55
Mn 38 6.6 2.6 750 40 to 77 079
Mo 4.8 125
Nb 6.3 550
Ni 5.7 300
Np 11 3.2 1.2 25 1.3 to 79
P 3.2 25
Pa 7.5 1 800
Pb 3 9.7 1.4 16 000 3500 to 59 000
Pd 5.2 180
Po 13 6.0 1.3 400 24 to 1 830
Pu 21 7.1 1.2 1 200 100 to 5 933
Ra 3 10.5 3.1 36 000 1262 to 530 000
Rb 5.2 180
Re 3.7 40
Ru 2 6.9 0.0 1 000 0
Sb 5.0 150
Se 6.2 500
Si 4.7 110
Sm 6.7 800
Sn 6.1 450
Sr 43 3.0 1.7 20 0.01 to 300
Ta 6.8 900
Te 10 -2.3 1.1 0. 0.01 to 0.
Te 6.3 500
Th 8.1 3 300
u 8 2.5 3.3 15 0.2 to 4 500
] 6.6 720
Zn 12 7.2 2.4 1 300 3.6 to 11 000
Zr 7.7 2 200

* Mean of the logarithms of the observed values.

P Standard deviation of the logarithms of the observed values.

: Geometric mean rounded to two significant digits.

Nuclides with no observations have predicated default values for g and

exp (4) using plant/soil concentration ratios (CRs).
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CLAY SOTL Ka VALUES (L kg1)
Number of

Element Observations st o® exp (p)° Range
Ac 7.8° 2 400
Ag 5 5.2 0.4 180 1o to 3V
An 11 9.0 2.6 8 400 25 to 400 000
Be 7.2 1 300
Bi 6.4 600
Br 4.3 75
c 0.8 1
Ca 3.9 50
cd 10 6.3 0.9 560 112 to 2 450
Ce 4 9.9 0.5 20 000 12 000 to 31 623
Cm 8.7 6 000
Co 15 6.3 1.8 550 20 to 14 000
Cr 7.3 1 500
Cs 28 7.5 1.6 1 900 37 to 31 500
Fe 7 5.1 1.6 165 15 to 2121
H 3.3 30
;3 7.8 2 400
Ho 7.2 1 300
I 8 0.5 1.5 1 0.2 to 29
K 4.3 75
Mn 23 5.2 2.0 180 23.6 to 48 945
Mo 7 4.5 1.2 90 13 to 400
Nb 6.8 900
Ni 10 6.5 0.7 650 305 to 2 467
Np 4 4.0 3.8 55 0.4 to 2575
P 3.5 35
Pa 7.9 2 700
Pb 6.3 550
Pd 5.6 270
Po 8.0 3 000
Pu 18 8.5 2.1 5 100 316 to 190 000
Ra 8 9.1 1.3 9100 696 to 56 000
Rb 5.6 270
Re 4.1 60
Ru 1 6.7 800 0
Sb 5.5 250
Se 6.6 740
Si 5.2 180
Sm 7.2 1 300
Sn 6.5 670
Sr 24 4.7 2.0 110 3.6 to 32 000
Ta 7.1 1 200
Te 4 0.2 0.06 1 1.16 to 1.32
Te 6.6 720
Th 5 8.6 2.6 5 800 244 to 160 000
U 7 7.3 2.9 1 600 46 to 395 100
Y 6.9 1 000
Zn 23 7.8 1.4 2 400 200 to 100 000
Zr 8.1 3 300

* Mean of the logarithms of the observed values.

® Standard deviation of the logarithms of the observed values.

: Geometric mean rounded to two significant digits.

Nuclides with no observations have predicted default values for g and
exp (p) using plant/soil concentration ratios (CRs).
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ORGANIC SOTL Ka VALUES (L kg'')
Number of
Element Observations s’ o® exp (p)° Range
Ac 8.6° 5 400
Ag 4 9.6 0.9 15 000 4 400 to 33 000
Am 5 11.6 1.7 112 000 6 398 to 450 000
Be 8.0 3 000
Bi 7.3 1 500
Br 5.2 180
C 4.2 70
Ca 4.5 90
Cd 9 6.7 2.3 800 23 to 17 000
Ce 1 8.1 3 300 0
Cm 1 8.7 6 000 0
Co 6 6.9 1.5 1 000 120 to 4 500
Cr 4 5.6 2.7 270 6.0 to 2 517
Cs 9 5.6 3.¢ 270 0 to 145 000
Fe 1 6.4 600 0
H 4.3 75
Hf 8.6 5 400
Ho 8.0 3 000
I 9 3.3 2.0 25 1.4 to 368
K 5.3 200
Mn 1 5.0 150 0
Mo 3 3.3 0.5 25 18 to 50
Nb 7.6 2 000
Ni 6 7.0 0.9 1 100 360 to 4 700
Np 3 7.1 0.4 1 200 857 to 1 900
P 4.5 90
Pa 8.8 6 600
Pb 6 10.0 0.5 22 000 9 000 to 31 590
Pd 6.5 670
Po 8.9 7 300
Pu 7 7.5 2.6 1 900 60 to 62 000
Ra 7.8 2 400
Rb 6.5 670
Re 5.0 150
Ru 5 11.1 0.3 66 000 39 000 to 87 000
Sb 6.3 550
Se 7.5 1 800
Si 6.0 400
Sm 8.0 3 000
Sn 7.4 1 600
Sr 12 5.0 1.8 150 8 to 4 800
Ta 8.1 3 300
Tc 24 0.4 1.8 1 0.02 to 340
Te 7.5 1 900
Th 3 11.4 4.6 89 000 1 579 tol3 000 000
U 6 6.0 2.5 410 33 to 7 350
Y 7.9 2 600
Zn 8 7.4 1.6 1 600 70 to 13 000
Zr 8.9 7 300

e a0 o e

Mean of the logarithms of the observed values.

Standard deviation of the logarithms of the observed values.
Geometric mean rounded to two significant digits.

Nuclides with no observations have predicted default values for g and
exp (#) using plant/soil concentration ratios (CRs).
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Element Sand Silt Clay Organic
Ac 450° 1500 2400 5400
Ag ‘ 90 120 180 15 000
Am 1900 9600 8400 12000
Be 250 800 1300 3000
ol 100 40U oo 1500
Br 15 50 75 180

C 5 20 1 70
Ca 5 30 50 90
Cd 80 40 560 800
Ce 500 8100 20 000 3 300
Cm 4 000 18 600 6 000 6 000
Co 60 1300 550 - 1000
Cr 70 30 1500 270
Cs 280 4 600 1900 270
Fe 220 800 165 600
H J 20 30 75
Hf 450 1500 2400 5 400
Ho 250 800 1300 3000
I 1 5 1 25
K 15 35 75 200
Mn 50 750 180 150
Mo 10 123 90 25
Nb 160 550 900 2000
Ni 400 300 650 1160
Np 5 25 55 1200
P 5 25 35 90
Pa 350 1800 270 6 600
Pb 270 16 000 550 22 000
Pd 55 180 270 670
Po 150 400 3000 7300
Pu 550 1200 5100 1900
Ra 500 36 000 9100 2400
Rb 55 180 270 670
Re 10 40 60 150
Ru 55 1600 800 66 000
Sb 45 150 250 550
Se 150 500 740 1800
Si 35 110 180 400
Sm 245 800 1300 3000
Sn 130 450 670 1600
Sr A 20 1o 150
Ta 220 900 1200 3300
Te ") J 1 1
Te 125 500 720 1900
Th 3 200 3 300 5800 89 000
U 35 I5 1600 410
Y 170 720 1000 2 600
Zn 200 1300 2 400 1600
Zr 600 2200 3300 7300

* GM = geometric mean rounded to two significant digits.
Values with italic bold numbering come from the literature.
Values with regular numbering are predicted using plant/soil concentration

ratios (CRs).
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This Study* —_Baes & Sharp® .—Coughtrey et a1.¢

Agricultural soils
and clays of

Element Sand Silt Clay Organic pH 4.5 to 9.0
exp(p) Range exp(u) Range exp(p) Range exp(p) Range exp(p) Range Best Estimate Range
Ac 450 1500 2400 5400 50 ND®
Ag 90 2.7-1000 120 28-333 180 100-300 15000  4400-33000 110 10-1000 ~ 2000 1200-8700
Am 1900 8.2-300000 9600 400-48309 8400  25-400000 112000  6398-450000 810 1.0-47230
As(I11I) 3.3 1.0-8.3
As(V) 6.7 1.9-18
Be 250 800 1300 3000
Bi 100 450 600 1500
Br 15 50 75 180 <2 ND
o 5 1.7-7.1 20 1 70
Ca 5 30 50 90 4.1 1.2-9.8
cd 80 2.7-625 40 7.0-962 560 112-2450 800  23-17000 6.7 1.26-26.8 32-50 ND
Ce 500 40-3968 8100 1200-56000 20000 12000-31623 3300 O 1100 58-6000 ND ND
cl
Cm 4000 780-22970 18000 7666-44260 6000 6000 O 3300 93.3-51900 33 98T?2000
Co 60 .07-9000 1300 100-9700 550  20-14000 1000 120-4500 55 0.2-3800 ND ND
Cr 70 1.7-1729 30 2.2-1000 1500 . 270 6-2517 ND ND
Cr(II) 2200 470-150000
Cr(VI) 37 1.2-1800
Cs 280 0.2-10000 4600 560-61287 1900  37-31500 270 .4-145000 1100 10-52000 1000 1000-10000
Cu 22 1.4-333
Fe 220 5-6000 800 290-2240 165 15-2121 600 O 55 1.4-1000 9 4-9
B .06 .04-,1 20 30 75
Bf 450 1500 2400 5400
Ho 250 800 1300 3000
1 1 .04-81 5 0.1-43 1 .2-29 25 1.4-368 ~ 6 ND
K 505 200'9.0
Mg 5.5 1.6-13.5 .
Mn 50 6.4-5000 750 40-77079 180  23.6-48945 150 O 150 0.2-10000 20 19-99

continued...
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TABLE 9 (concluded)
This_Study* Baes & Sharp® Conghtrey et al.©
Agricultural soils
and clays of
Element Sand Silt Clay Organic pH 4.5 to 9.0

exp(§) Range exp(p) Range exp(4) Range exp(p) Range exp(p) Range - Best Estimate Range
Mo 10 1.(-52 125 90 13-400 25 18-50 20 0.37-400 9 ND
Na ND ND
Nb 160 550 900 2000 ND ND
Ni 400 60- 3600 300 650 305-2467 1100 360-4700 ~ 20 ND
Np 5 .£-390 25 1.3-79 55 4-2575 1200 857-1900 11 0.16-929 ~ 50 0.16-929
P 5 25 35 90
Pa 550 1800 2700 6600
Pb 270 19- 1405 16000 3500-59000 550 22000 9000-31590 99 - 4.,5-7640
Pd 55 180 270 670
Po 150 9-.020 400 24-1830 3000 7300 540 196-1063
Pu 550 27- 36000 1200 100-5933 5100 316-190000 1900 60-62000 1806 11-300000 5000 18-10000
Ra 500 57- 21000 36000 1262-530000 9100 696-56000 2400
Rb 55 180 270 670 ND ND
Ru 55 5-:90 . 1000 0 800 0 66000 39000-87000 220 48-1000 1-20 ND
S
Sb 45 150 250 550 gg gg
Se 150 500 740 1800 > 9 ND
Se(IV) 2.7 1.2-8.6
si 35 110 180 400
Sm 245 800 © 1300 3000
Sn 130 450 670 1600 ND ND
Sr 15 .0:-190 20 .01-300 110 3.6-32000 150 8-4800 27 0.15-3300 ND ND
Ta 220 900 | 1200 3300
Te : ND ND
Te .1 .01-16 0.1 .01-.4 1 1.16-1.32 1 .02-340 .033 .0029-0.28 0.11 ND
Th 3200 207-150000 3300 5800 244-160000 89000 1579-13000000 60000 2000-510000
U 35 .03-2200 15 .2-4500 1600 46-395100 410 33-7350 45 10.5-4400
Y ) 510° 160-1640°
Zn 200 .1-8000 1300 3.6-11000 2400 200-100000 1600 70-13000 16 0.1-8000 => 20 ND
Zr 600 2200 3300 7300 ND ND

From our study, Tzbles 4 to 7. P Baes and Sharp (1983). © Coughtrey et al. (1985). % No data available.
* From Baes et al. (1984, Table 2.13).



This study Baes and Sharp (1983)
Ka Values Agricultural soils
exp (p) Sand Silt Clay Organic and clays of pH
4,5 to 9.0
aa® @ ®
o el Y OW®  ® o«
10-100  'Ag,Cd,Co,  Cd,Cr Mo Wuo Co, Fe, oE
Cr,)n,Ru, SrA Pb,SrA’m
Sr,
100-1000 Ce,Cs,Pe, Ag,Fe,Mn, Ag,Cd,Co, cd,Co,Gr, Ag,Am,Mn Po
Ni,Pb,Po, Po Fe,Mn,Ni, Cs,Sr Ru
Pu,Ra,2n Sr
1000-10 000 Am,Cm,Th Am,Ce,Co, Am,Cs,Ru,  Ni[Np]Pu,  Ce,Cm,Cs,Pu
Cs,Pu,Zn Ra,Th Zn
Zn
> 10 000 Cm,Pb,Ra  Ce Ag,An,Pb, Th
Ru,Th

* Te, I, U and Np - highlighted to illustrate the dependence on soil type.
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TABLE 11

COMPARISCN OF RANGES OF Ka_(FROM TABLE 9) OF BAES AND SHARP (1983)
AND SILT AND CLAY SOILS FROM THIS STUDY

This Study Baes and Sharp
Agricultural Soils Rating of
Elements S$ilt and Clay and Clays of pH Baes and Sharp
4.5 to 9.0 Data
Ag 28 - 333 10 - 1000 high
Am 25 - 400 000 1 - 47 230 low
cd 7 - 2450 1.26 - 26.8 low
Ce 1 200 - 56 000 58 - 6 000 low
Cm 7 666 - 44 260 93.3 - 51 900 lov & wider
Co 20 - 14 000 .2 - 3800 low
Cs 37 - 61 287 10 - 52 000 equal
Fe 15 -~ 2240 1.4 - 1000 low
Mn 23.6 =~ 77 079 .2 - 10 000 very low
Mo 13 - 400 .37 - 400 equal
Np 1.3 - 2575 .16 - 929 low
Pb 3 500 - 59 000 4.5 - 7 640 very low
Po 24 - 1830 196 - 1063 low & narrow
Pu 100 - 190 000 11 - 300 000 high
Sr 01 - 1.32 15 - 3300 very high
Te 01 - 1.32 .002% - .28 equal
Th 244 - 160 000 2000 - 510 000 very high
u .2 -~ 395 100 10.5 - 4 400 very low
Zn 3.6 -~ 100 000 .1 - 8 000 very low
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APRENDIX B

DETAILS OF SOILS AND EXPERIMENTS FOR THE

Ka VALUE DATABASE COMPILATION

LITERAT'RE SURVkY SUMMARIES

(The tables are arranged alphabetically by element name)
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Ae 06 78 (800 N 12 0 Nettentts Neshera ot
A= elay . 1. X (0% aat saloe (Mot bhoe Lamdn} Hraaten d
aniyl an]
o 5 n 4 [} 24 79 X & § 201063 010 Culorridn © (Packy, Fiata) L ¥d val det with anet Am come ol 10€ 1NesIf oot 16
e 3 » 3 1 D 9 " 4 P 2 FellEds 410-  Temuerase (Mab Rodye: etoar 1/
:" hrd 32 » 2 0 44 0 a8 o B 22 1Mo i Nag Yres (Woat Vabieyt o ': . ';;z
- 10 R 1 s eIk Se 1ML Arkvnea 4 -l
‘. abvinal ced riay bl 33 A n e M 0 KA -t 2y v Corelann 1980
A}
L abyreal rod - tay . 61 0 N 00100y fricueann, 170
N
Ae araanic wa I ] 7 KRNI beet When Lhe safwe 14 brachoted, 1t 18 Lhe @b of the sotepet  Nichita ob 4l 1979
ia crganse i ' :; " » APV e orlv ' Miahita ot 2l | 190
ANTIMONY Ka VALUES
e ViE .
Son 1] 1 3 % [ [ ) M -l TR g L X0 4 [ 1¢¥i.4 L7 S0 1rating
neeoIsy tyor SMO  SIt1 (LAY (WG a3 0 HASTE (v) 10ve [LILTY (AN CATION  COWCENTRATION (. fa) or OFSCRIPTION ONER v wAlIN REFTRENCY
R Ly ———— - - —=- TR T Tavimeah Wrvas Frani ~ W s W waen ForTlree TORS
Sb 12 16 (10000 (1000 RP - Savaneak Sieer Blant st oH 6 B Xd RO 40 wL/q Hoeffaer, 198t
reariy all Sb remmved from =gt
Sh 125 SRF burint qround 14 34000 SRP - Savaangh River Plant. (tab 1} Stone ot 1984
$6 1% a7 3800 SAP  Savanash River Plant Stone ot 1984
Sh 1M 3 be AP Saeannah River ©lant Stone of. al , (984
Sh 125 IR 180 SRP  Savannzh River Plant Stone ot al , 084
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ARSENIC Ka VALUES

15 fre oo iy 5 : b - o e " e 8 cow a1t ] SOIL LOCATINY
o Sy QLAY RG CaCO3  SAY FasIF in) 100q oxIoLs CATITN CAtINM CONCENTRATION (o /9) or DESCRIFTION OTHER 1 ORMATTON
L Tine sandsione and 3+ ity wond g T s REFEPENCE
o fine aandstone and s1iLy nond o [ JelTrey Ciiy. Vyoming Y Tab 7
A (ene ngndatane and 8:iLy aand . » P 2% : nte oeol :::“ Bpalar et ot | 180T
ot et s i aed o o T T T men fari it ot 0
Wayi-Dyafars ot af.. 1OW) .
de
(414 % FREE
SoIL 1 ] % L] % [ 3] ~a/ IRTN (Ul % COmF LIt xd SOIL LOCATION
LT S ] tyse SaQ S Ay ORC 2003 SAl PASTE (v} 1009 ORIDES CATItM CATION CONCENTRATION (a/g) or DESCRIP1IOM DTHER INFORMATION * FERENCE
) Send T 3 3 a 78] & o 0 ¢ TE cosatal olar - ». Jy ciay loas - SPI3 Tob Jise:7 sroverties. Tab.4s hydral
8 Sand TR 04 e et Caraneters ‘n"ydfl 16 conduct iy ity E',:::::' : """QW
8s Send a8 427 "’; Tab 3= 2ot 1 to & - oM and N !-c‘W';lnm'::z'
: 2:::::: ; : :: ?0 E-cm:r : Ih::: 1987
63 vel 7 L Whang, 1987,
b mwed foio wms e wor kchhols § Yoers. 1907
! 185.18 1. 00100 Jabo I L {9 3.0 N1elfte 20 dearees ore LL44 -2. Pacific Ocean, desth- S821m Batch e . ichhetz § Whang, 1967
& fonbigted §|3 1s-18 1 70106 1o L {5 5--0.3)41066 60 degrees C  Core LLAS-CPC-2, Puc:fic Ocean, desth: 36821m (B2) Batch (tab.1: kd vi. Leww.). Smectite subsesbed clay Kewns. 1980,
ey, .
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son ' s . CEC % rREE

S ) oM ™ nea/ lata) (e S MCLIDE ) SPIL LOUATION
tyse SO ST cLAY  ORC. (a0 SAT PASTE (s} 100a ox10Fs CAIION  CATIW  CINCTNTRATION (= I3} or DESCRIPTION OnER IMO NATION REFFRFNCE
Tnsey aand 7T _ = — ~—1000 1) Cleysal @i (Tg v Tlegihd Tont1 and Schommach, 1900
loaey peat 05 69 1000 2) Sawric Histocol stronaly humidied fiqg 445 Bunz) and Schieseck, 1988
randy ‘oam (100) 57 100- 1000 3} Casbinal broes so:!l from loess Bunz! and Schiemack, 1988
tandy loae 63) 71 (1000-31000  4) Casbinel brown so:! Bunz) wnd Schyoeach, 1990
losew sand )y 48 100 brawn sorl, Ak Bunz1 snd Schimmach 199
loamy sand 23 46 100 men w01 b, N-horizom Bunzt and Schrmmack, 1999
<100 B Rentonite Sud-chesie AG Manchen Bynr! and Schrswecy, 1908
. ! 1000 Pl Seng. t (hrgh aoor) Steinhuder Yeer “annover Bunzl and Schiemact 1980
11000 P2 Seaq. pest (high wor) Kenigsdor{ Bavar:a Bunzi and Schiemych 1998
sand 28 973 [ 66 27 X} Q4 (106 2% CaC'D) 10-370 {sbatract) (TAB.1 3 %01} srop -cther iafal Cheostonsen, 1997
sand 758 RS 12 2.1 16 50 19 {10C-7% CaC12) (sal PN ranqe Itab. 117 ootnotezdata from Lamn (G, 1971, Vidsshrft for Cheistensen, 1987
sand 750 %3 18 53 o7 a7 52 (10E- CaC1TY 311589 slanteav! 75,7080 (g l=¥d=s0 vte conc v$ 381! conc ) Cheigtensen, 1907
sand JBA 9s s a9 .0 .8 109 (IK-E’- €26 12) (f1q 2:Mdreaiyte conc va 300} ciac ) Cheatonnen, 1987
sand 208 00 'K} 61 11 51 65 {10E ™ CaC 17 {f.9 3:kdzuoiute v 40+ |zcomear son Co-Ni-Zn-Co-Cy-Pb: Christeansen, (997
sand 78C a3 e 2.9 249 08 51 26 (106 2 Cat12) other setals cospety ‘or Cd sori Lion Sites) (719 4=Nd vs oM Christensen, 1987
sand S0A ”? 133 1n.2 33 49 123 (106 ™ €aC12) 9 sorln) (conglusion p 307) 2A Lo S0C = toosor} Chr istensen, 1987
asnd 508 [IN] iry 142 33 a3 s 110€-7 €aC12) 116C to 187C : subsast (0 S to | Om) Cherstensen, 1007
wand SOC $10 28 %2 2.3 42 94 C10E-2% (€1 Cheratensen. 1987
sond 116C 8348 89 e 03 a4 4 (106-24 CaC12) 230-1/00 (e WN1.Co,In Kd:=3-14 tines lowe-} Cheratenser, 1997
sand 163 %4 08 24 04 53 26 (-2 G (€4 onty) Chrestamen, 1967
sand 167C LN 108 140 0.3 64 @0 (10F 2% CaC). Chr istonsen, 1907
ciay minera's faore 31/t and 248 LY 210 [} 70 lSeMc/mg 13 o/ none grven Al-Montmor:thonibe, Vermicul te, ¥aor.nite {absteact]) (Lab 1-sa:) prop < ‘ww fract o lsbowak s and lasosn., (997
aand than clay) ? can cateylate CFC = wle/Xg ‘81q 1zadsorpt 1an Fatee) {abowsas and lasosk . 1987
from adsorptioon dat e - 1/Kq (f+a 2:0 i ference-MaNNL - sludo teach) Zabowsk s and /asoav. 1™B7
clay ainerala (more siit and 22§ as 3.0 53 “ T4t /Mg i7 19/Mg .9 e Vermicylote, Chlorite (19 3 = eetal adsorption in re aLion to eetal ton sctivity)Zabowsh: and Jasosk ., 1907
. send than clay) Laboesh s end Tasosk., 1987
clay minerais fmoce siit and 50 § 38 1 57 aadiesx, ", CsChlorste, Yermicubite, 1110, 11ite-Verm Ksalinite labowsk 1 and lasosk:, 1997
sand thar clgy) o oo c/¥a 1 Sgf¥e . labowak ' and lasosh:, (087
130 62 112 10-1000 Mean of 32 Danesh soils {tab 3 = sor! char - Nd corre! tions) Snderson and (hrintensen, 1908
(tab 4 - Reqression coeff ) Anderson and Christensen, 1906
(fie ] s Yoq d for Cd - funct = of o) Andorson snd Christensen, 1908
{tad 2 : so:l pron ) Comclusse s Anderson and Chreatongen 1908
Anderson and Christensen, 1999
send af 4 os 24 04 53 26 €aCi2? ’ Se.t 163 Soi! desth = 50-100 co (foq ) 3 + %d w8 In conc ) Chrigtensen, 1987
ssndy tose 5.0 108 1.0 0.3 64 LX) Ca1? 4 So! §167 € . Tab 1 2 %d (Cd) » Xd ({n), Krn 1Concluarons) 1997
Soit ropsfees af 11-88<tab | ¢ vrigtenses, 19A7 Christenaen, 1087
20 17 3 37 v Q7 (42-222 Xd column () = Xd range T § z vo:) sree Schiamack et o! , 1987
- o 125w/ tac'2 -7 tah.2 = kd . e Schismact ot al . 107
(0-30 ca) nz? s 134 09 (1 40 I Cal ? 0 67 (lg-i Aeuod (N Cermany). Ora/S:licate Clay IO 2 1) Lsb 1 ¢ 301! prow  alnc miner logy of clay s0:! CECX oM 5, 1 L. 1904
PA (0-30 ca) N7 ' 13¢ 0w il ‘0; 8 ™ 2:‘:3:7 167 (“:.‘; Aguod N Cermany}, Ora/Sit-cate Clay (e 2 1) veo S Fe, Mn z ug/g fab 2 i ¢ vy comstituents 1 . 1984
PA (030 cm) n.7 7 134 oM (1 40) 0 N (aiNI3)2 $ 0t (Yg-1) Aauod {N Cermanyl, Urg/Silicate Ciay (MW 2 1) Lok 5 : Kd (ig-1), cd-Ni-In 3o wtion conc:10 -6 miar . 1988
LA (0-30 cm) [3 5 &% 1 IR 12 62) 0 1M Ca(NON? 0.10 (19-1) Adatf (N Cereany), S)licate clay (2 1) {ON =N, In) (CEC wsed ® D) T.11ar ot ol , 19W4
tA (0-20 col [ [ 65 119 (2.62) 0 1M CaiNON? 039 (1g-1)  Adeif (N Gerssnyl, Schecate clay (21} Toller ot ol , 1904
U (0-30 em) ) [ 65 1,18 (7 62) ¢ 1¢ Cai D)2 1.33 (tg-1)  Adslf (N Cersony), S:l:cate (L)) Tetloe ot ot , 1904
PEL (0-15 cm) 31 [ «n 045 (1 61) 0 1% CoNON)2 016 (19-1)  Peilustert (Austeales). Sei- ey (2 1) Titter ot ot , 1984
PRL (0-15 ew) 31 6 »n 045 (1 61) 0 tw a2 034 (tg-1)  Teltustert (Mustralaa), Seiccate chay 121) Totler ot 1., 1904
PEL (0-15 cm) 31 7 L 045 (1 61) Q1% Ca(NO3)2 003 (lg-1)  Pallusvers. (Bustralsa). 5ilicate clay (2.1} Poller ot at |, 1904
€45 (0-15 cw} 24 [ 10 09 {0 SS) 0 14 CgiNN)? 083 (1g 1} Paltorerset (Austealia), Siticate cloy (1) Tillgr ot sl , 1984
E48 {0-1% em) 24 s 10 04 (0%8) 01w Caiend)? 09 (la-| Pellgverart 1hustralin), $:1.zate clay (7 1) Tetter ot at., 1994
F46 (0-15 ca) 24 7 10 049 (655 014 Cal* 2 1 48 (19-1)  Pelloserert [durtratia). 5:'icate clay (7 1)
W (40-60 ew) 1.0 [ 53 4 (276) 0 1% (aiNOY)7 010 (19-1) Aquall (N Cermany), 5:hrcate clay (2.1)
KN (40-60 ea) 1o 6 53 4 (27)  0.1% GaiN3)2 0.30 (1a-1)  Aousif {N.Cermany), Sitscate clay (2 1)
M (40-60 cw} 10 7 3 412.96) 0.1 CaiMI3N? 0 67 (1g-1) (% Cermany}, Silrcate clay 12 1)
5 @ (20-30 cm) (X ] S 24 09 (4 79) 0 Im CaiNOND 006 (1g-11 altf (% Germany). 5+ ttay Trom ovide (1 1/Fe)
"5 8 (20-30 cw) o0 [ M 09 4 79) 0 1% (ai{NO2)2 003 ('g-1 It (N Geraany}, 50! e clay from onede (1 1/Fe) al
PS8 {20-30 zw) o 7 2 01 (4 79) 0 1M CafNU3)Z 0.30 (lg-1} aif (N Cermany), 3:1:cats clay from oaide {1 1/Fe) Telber ot of , 1984

continued...
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TABLE B-5 (concluded)

CFC S FOFE :
snn. 4 L  § o (1] -a/ 1RO e . L
: 2 e K, 100 xd SOIL Y OCATION
. 1sy tyse SHD  SILT QAT DRC. Cu03 ST PASTE (v} 1009 oxines CATION  CAFION  CONCENTRATION (.40} 3 DESCRIFTEN OTER (WORYALION Ju—
TTd A (RO ey 5 3 W . [ . . N
3] T3 %Y 0 1HCaan g 710 (la-1]  Aquall (W Germany), Siticate clay (7 1)
LL N1 1L
?.' w iﬂ-g ::; } : g :; : 775 0= ez [ :’a 1:“) z-:: (: g.:-.«,n. 3.:.;::. ;:., (; 1 ,.:,:; : ;mﬂl
d F5.8 (20-30 cm) 08 5 2 R W 9 inCopns i P B P e LS W P e e
b 5.8 (2030 cu) ae 6 2 o re o im oy 003 (1t (N Cormanyl. Seiocare cimy § AL Vitler . 1994
cd 5.8 (20 30 ca} o 3 u [ T ) 019 Caiun))? ‘;‘. )] o ri" e mary} . .c'-f-l . c‘ly "r- oede (1 1/Fe) ENTINS 100
(<] ¥ {0-1% emi a9 H ('N (4 79) 0 1% CanY)2 ¢ 0 (Ga-1) sleserg!l (N Cermany) . Sibicate clay from oviae (1 1/00) Tiller " 104
[<] ¥ (0=1S cu) ‘e 2 1 (19 3) 0 1M Ca(N03)2 089 (lg-1)  Maplohumos (Awsrralial. lrom ovede/aslicate clay (Fe/l 1) Filier 1984
€4 ¥ (0-15 ca) as & 2 17 {19.3) 0 1M Caguin2 0 4% (ln-t) Maplohusos (Australia), leon ourde/atiicate clay (Fe/t 1) . 1994
o W (30-50 cw) 1] 32 17 {19.3) 0 1% Co(M03)? 703 {ta 1) Maolohumyr (Austratis). lrom avide/e.lieate clay (Fe/l 1} ' 1oms
d (8 (30-50 ca} [ s 3 5 (601 0 In Ca(ON? 072 (19-1)  Ude!f (N Cermsay), Silicate clinp/lcom nnide (2 1) ' jowe
P LB (30-50 em) : : g 83 S4 (60 0w Cam3)2 OFS (1g 1) Walf (W Cormany), Silicate clay/lron onide (2 1} rot ot | 1084
cd P8 (50-60 cw) s H 2 % (6 0) 0.1 Caan? 0 {lg 1} Uda it (: g'ﬂﬂy). Sv:-nlo clav/lron onide (2 1) " .I.: 1994
(] o8 (50-60 cs) 85 H :; : ’?: (; ;’) o l: Cap03)2? 00;3 ;:'::; Aquod $~ c'vmr;. z.l:“:. ::u,/:-n o--: g 1/Fe} o 2l jome
o #8 (50-60 cw) 165 ! B skan o meens 300 (191} Aawad (N Coresmp). Sv1easte <lopffron oude (3 11F0) a1
& arte ! (73 0% Caon? tte- ). nate clay/from os \/Fe) ool . (o
Cé Ceathite (1ab) : 053 (19-1) cut.:'u l:ai prew ) ot 20 Joms
g: ;:n".h-g.. [31Y] 2 H ,5;: ;::_:; g:;::: {.:: ::::: lter n: n:.. IQ:
@ v, m al Pommat ey I nwos e W armess Graga CEC + maoltong-1 (C4 pOO)) Corela-Niragapo, 1988
f ~q 1™ 03 Unten, Vyoming O.N = 7m) (tig 2.3 2 ndof Cd . 20) Corcia-Niragayy, 1983
« tosay sand 6.3 (1 62 07 50 78 001 N Ca12 na Kd Oeneart ' (Teb.} = 20:) »
. . »on.) Bateh. (€ H
(&1 sandy lone (23] 120 18.0 oS " 1Is 001 ™ CaC12 no Kd Denmerk (‘1»,3 N ‘5“ corpboon 20‘.(3:,&, 67 s} E::::"”““ }:::
ce voed , ; (Fig 2 1o 5 « soration iwothermst tansen
§om SR LI PR T T t o age R et o T —
4 w3 nioBpous s e 8 T e 125 I chrear s e
b ond " e 20 o HA ;: ogl L] (:(:7 = i : (:Mv::: D::::h ig. 2 te 6 = sorption isetherns Cheistensen, 1988
¢ sond %.¢ 08 24 04 s 28 Comont A 12 163 = C-hor«zon Deanark Checstongen. 1085
G 33dy lose 8 108 0 03 668 20 Comort. 4 X 167 = C-hor zen Denmprk Shrintewsen, 1905
1] sendy lese 49 108 Mo 03 55 " g Comvost A v 7 167 = C-hor11en Densark Cheistansen, 1008
u snd %e 08 24 04 6 65 76 Camont X 163 = C-harizan Dererb Chrigtonsen, 1905
2] sand %4 o8 2+ 04 5 26 Comsost 8 1 163 = C-hor1zan Denarrk Christensen, 1985
e sandy losm e 108 16c 03 655 80 Compost A 13 167 : C-hor ran Demerrk Christensen, 1085
o sondy lara 749 102 40 o3 55 00 Coneont 8 53 167 = C-bor.zom Denmarh Christengen, 1085
€ sand %s 08 24 04 N 28 Y 10 163 = C-horszan Denmark Christemsen, 1905
<] sand %4 08 24 04 5.5 26 Hd N 163 1 C-hor:zne Deneark Christamsen, 190
4 sondy lese MY 108 W 03 6 6% 80 Siee 2 167 = C-hor 120n Densch Christensen, jogs
<] sondy lose 9 108 Ut 03 $s e0 Siep 0 167 5 C-hor1zon Denmyrk Cheratenaen, 1988
4 sand %4 o8 2: o4 865 76 Sewrge $ludge 25 163 © C-bor.zon Denmerh Cheistensen, 1065
< sond 9%.4 X 24 04 5% 26 s-z s tuday w -horzon Demsyel Christensen, 1085
C sandy losm g 0.0 we o3 665 90 Sewsge siudae 21 167 = C-horczan Denmyrt Cherstonsen, 1965
Cd sondy iosm Ma 108 g [X} ss X Sewsge 3fudoe [ 167 2 C-horizom Denmerk
¢4 sndy losm e 100 (¢ 03 64155 80 CaC12 20 =y CANL 175 167 3 C-Norizen Denmerh (C) (Fig.3 « Cd Xd v3 In conc.)
(<] sandy towm ns e 14 ¢ 0.3 64 (55} 80 CaC 12 800 ug CAAL 100 187 = C-hor:.2on Denmyrk (Feg.8 = 2akd vs 2n come H Chrigtengen
g’- ; ,l! * Sorption igethers) sem. e
[Z] #allandale fine sang 14 5g/%a 220 1.13uea/g 0072 Llg Pompyno Beach, Florifs Tab ; ."m.;... insosl  Tab 2 ¢ ol charpet e
4 fmwmad a3 ' pm Roma ik dm et T T g RN
. " cos § T ¢
ca Slantation Hch - con fayer 205707 739 A Sears 0505 U/g  Paswane Beach, Fiorsds (0N, = Cu, In, Wy Ko, Focr, oy oinere s Co i :: e o
(<] Sond - - 65 . nes . 66 Ie Sandy 40+1 (Braunscheerg) 0-20 co o2 | week oquilibrstion Paelstra ot 2}, 1979
4 Sand . N 6 . ans . 47 be Sandy sar! (Brounschorig) 1040 cn *s 1 eeeh squiiibration Poelstrs ot al., 1979
[Z] Sand o 3.5 - A5 &g . Ecd - fa2-1 = ? 6241082 Sotd €, sandy 3001 :
0-0 015 wmi/L Gerritse ot sl 10899
td Sand 20 25 - Is-80 - 16 . [cazat - < 0vI0F2 Soi) D, aandy w0t
0-0 015 mo3h Cerritse ot 2t | 1087
(<] Five sand 1.4 a2 N - ” Hatiandsle fing sand
<« S 4 .- 072 v 80 o7 5 Taser o} (Catifornaa) Yong st 3l . 1983
(74 an 18 - 60 - hed 107 L) 0l rvenhgim (Cal.forara} Garcia-Miraanys, 1980
¢ (74 - 15 - S0 - 4 LI - ‘;: Mon“: (C.l';zrn-,)) i""""""‘"' 1m0
¢ Cly k2] & trace 1 & - - - . (Valburg) 0-30 cm T . “arcia-Mir s, t
2 Nrgante 163 - 82 . ne . . 2 argancc or ! etk rauitibration Posintra e
<d LLYY 95 - St (w0 - - - . 370 [Schoonehesh), pest . arcg-Meragays, 1980
®© us ta2e) - 146 0e3  Sel A 1oest raurtibration Posistrs oL ar . 1078
00 015 et Cerritse ot 3f | {987
90 4wh Ca2.] - 9 051063 Peat A
0-0 1% miN Cerritse ot 2l | 1902
»90 6.2 1€a2] « . T6e10E3  Sert B
G 0TS eain Corritae oL ot , 1987
[<] Sohagrua peat - - 4tad . - - « Tel0F4 L)
(e Sohagrys peet - - 4w 097 e Jetort Pest Wif ot 50, jor7
Ca2-/ot 30! welf ot 21 | 1977
(<] Plantation myck [ - r? - M . - Mt average of 3 layery
Vong et 2} |, 1093




CALCIIUM Ka_ VALUES
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CEC L L3
sni 1 13 S L3 ) o In - o SO LOCATION
a/ 108 o L XY NKLIDE ud LU
tyor SNOD st LAY ORC CaC03  SAT PASTF (v 100 NXIDFS CATION CATIM CINCENTRALION (™ jaq. or LESCRIPTITN TR [NFORATIAN RFTFRINCE
G MalTardale Tide 2and T4 Sa/k bt —— m—— e TR P 7 - TR — T e T T Ve v T, S
' e T 2 o Beach, Flnr da ab | - caliona 1A 400 » L) Q ¢ .
Ca Plantation Muck - botloa layer 2 %I/'(o ’—?sg : :.::::;: ; :;l I;: 9::::.1 Reach Flneda tah 3 heavy anst 1o 4 - Liaear Rd (L/n) Wang ot of , 1903
Ca Plantation Much - m.ddle layer 670 79/%a 10 4 0%ealo 21841 /q Fompano leach, | lor da Tab & - tangmyer eoelf  Fig 1 42 centhermm - €. N Wong of. al , 1993
C - top layer 105 29/¥q 110 4 Slura/q o 7% Lia Pampano lleach, [ lor -da ON - Cu. In, % N (d [€4] Weng ot 3l . 1OA}




CARBON Ka_VALUES

CEC % FREE
Sot 1 3 3 1 . 1 oM Y] mea/ 1R o | ¥y L1¢R0 3 LT} SO LOCATION
e 1sy type SMD  SILY  CAY  fRC €03 SAT FASTE (4} 1009 XI0ES CATION  CAIION  COMENIRATION tot t9) or OFS(RIFTION ONFR INFIRMATION REFEREMCE
€ sondy sandy eoraine CIY K 0 8 o INe3 [m3/Xq) sandy moraine, Seeden (contact time 3d) T r
4 sandy sandy soraine H14C03 11 « 103 M sandy mor . lcontact Lime le) m::::: :: :: ; :W?
< sandy sendy morsine M1 4(03 26 o 10} . sandy moraine, Seedes tcontact Lime Sw) Anderson et at : 1982
14 2andy sandy morsine H1ACD3 224102 * sandy soraine, Sseden (contact. tuse Ge) Anderson eb, 2l * 1902
[4 clay clayish soraine HI4N3 13 e 100d ’ clay moraine, Seeden {contact tome 3d) Anderson et 2l . (992
C ¢lay clayish morgine HIAC0) 20« 10e3 * clay moryine, Sweden {contact time lej Anderson ": 2l * l@
C clay clayrsh moraine MIMCDY 30 ¢ 103 . clay moraine, Seeden {corract Lime Sw) Anderson et a1 | 1982
E c::; clayish moraine HU4C03 23, lgogn . :hy maraine. Seeden (conrtact tiee G Anderson et 3l . 1982
M lmassipps. Core 10, Section | Pers comm  Sechiodd s 3 0 cm thick :
C and 9 2¢ Aleassippy, Core 10, Section 7 0 Shessard, 1089
< aand 460 Ateassiops. Core {U. Section 3
< and 3 Alaasuippr, Core 10. Sectiom 4
é SM: 3% Aleassippe. Core 10. Section §
2an Y Aimassiop:, Core 10. Section &
< sond 54 Almasn:oo:, Cors 10, Section 7 &::::::' :::
¢ aand 6 A9 Alwaas.oos, Core 10, Section 0 Shepoard, 1989
C sand 7 64 Aleassippr, Core 10, Section 10 Sheppard. 1989
C sand 935 Almass.ppe, Core 10, Section 1) :
[4 sand 94 Alwa-sinpr, Core 10, Section 13
(¢ and . 9 33 Almassipps, Core 10, Section 1§
4 sand 16 47 Almgc.op., Core 10, Section 17
< sand 9 80 Mwa: ppe, Core 10, Sectieon 18
< sand 5 48 AMmasscpos, Core 12, Section {
[ sand 6 8% AMwsssipps, Core 12, Section 2
< sand ¢ 58 Almassippr. Core 12. Section 3
< sand 319 Almassipne, Core 12, Section 4
C and 124 Almassippe. (ore 12, Section 5
[4 sand [ 1] AMwassipps, Core 2, Section 6
< sang 735 Aleassippe, Core 12, Section /
¢ sand 105 Alwmassipps, Core 12, section 9
[4 sand 92 Almassispi, Core {2. Section {0
C sand L Almassipor, Core 12, Sectiom !}
4 sand 3 Almassipps, Core 12, Section 13
C sand 6 %5 Almassippr, Core 12, Section 1S
¢ aand T 34 Aiwasspps, Care 12, Section 17
C sand 6 54 AMwmassiop:, Cors 17, Section 18
¢ sand 02 Miiner Ridge, Core 15, Section 9
I'd sand o Milage Ridge, Core 15, Section 10
< aand [ 14 Melner Ridge, Core 15. Section 12
¢ sand 100 Milner Ridge, Core 15, Section 13
¢ asnd 112 Mitaer Ridae, Core 19, Section {4
¢ sand 30 Milaer Ridge, Cora 15, Section {5
¢ s 4 :I Rilner Ridge, Core 15, Section 16
¢ b on Milnre Ridge, Core 15, Section 17
p e LA Miir Ridge. Core 'S, Sectron 1§ Shevoard., et
< sand 066 Witner Ridge. Core 15 Section 19 Shopard. 10
¢ sand 26 Weiner Ridae, ¢ e 15, Section 20 S‘\:”"d. :m
¢ sand 0.65 Wrilner Ridge. Core 20, Section 3 Sheoenrd’ 1909
[ sand 053 Wilner Ridge, Core 20, Section § s""’.r“ 'm
¢ 1nd a0 Meimer Redae. (ore 20, Sectoon 1) Shepmard, 1989
< sand 1 60 Milaee Ridae, Core 20, Section 17 Sh'”' 4 :m
s sand 132 Melner Ridge, Core 20, Section 13 “\““'d. 999
c sand 194 Miiner Ridge, Core 20, Section 14 :t,h:”.:" :m
[4 sand 15 Wiiner Ridge, Core 20, Section 16 Sh it 4. 1989
I3 sand 1 66 Milner Ridqe, Core 20, Section 17 S'l::”:d. 1989
C sand 113 Milner Ridge, Core 20, Section 18 Sﬁon::fd' 1989
s wnd 41 Milngr Pidge, (ore 20, Sert.an 10 e ". ot
¢ sand rn3 Milner Ridge, Core 20, " 1.gn 20 SN.:::rd' 1980
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CERIUM Ka_VALUES

({14 S FeCE
sty A 1 3 % L) "™ fr aen/ IRtw (o L (rr L LiB{. ¢ Kd St A (CATIN
LISt} tyor SAND Sit CLAY  RC (aC0) SAl  PASTE (v) ] IS [0 CAVIPN CONCINIRAY ION (sl /q) or DESCRIPIION OTHL * [N DNMATION REFFRENCE.
11 70 Tt o - . TR T T T Cleyrer Fig 1 Wonz T Sehowmars, TOHR '
05 68 31000 ? Sane e Hiatornl-girangly hum.f od Bunzi & Schiamack . 1908
100) 57 1000 3 (ambiso), broen soit from loess Bunzt & Seh-meack, 10AR
ey 71 1000 10000 4 Comdoso! broer 3001 . Bunzt § Senomsack . 1988
sy 46 <1000 § berinol abroen <o 1.4 Bunzt § Schimmpch, 198
e e 100 6 Aceosoi parabronn 0.1 11 harizor Bunzt & Schimmgcn, 1988
8 0(0 1NCaNaX) 07 wealy 10000100000 K-Heaton -te Sud Chemie AC Wanchen Aunz! & chiwmach, 1908
6 0(0 INCobnd) 7.1 aeq/a , 1000 10000 1) Soheg  peat Stecohudee Mygr Hapnnower Bunsl & Schemmach, 1088
7 0(0 INCaNod) 0 85 mea/q 310000 P2 Sphao  peat Ken-g anrl Havaroa Bunzl & Sehimngch, 1988
39 100 (1) R (bur 3] graund) SRP - Sevanneh River Pigat  (Buris! ground) Hoellner, 1088
12 ar (2 SPC (bur 3! ground) Tab 7 Hoalliner. 1085
ceee T SR (bu-.»! around) () - e Kd col - wquil 1me «n days Hoellner, 1985
L) 0 (N SR (Byr.a! around) Hoefiner, 1989
57 26 ¢ 120 0?7 67 CaC12 87 670 2640C 41f.801, parabraes earth [0 30 ¢ {Ap hor.or) Kd: {Ing N) [mean: 4700) Bunst ot 2).. 1998
80 17 3 0 3712 N6 {10 180y Schoamnck et 31 , 1987
1.18 B 3 (solution) 16 4 ) Auereondy ing (Rib) e} (0D em) Runzt ot ot , 1984
118 8 3 (sefution) 77 10000 Aup=reads .ay (B.bl.e} (22 30 cm) Bunzl oL ot . 1994
1.01 B 2 (solution) 16 2 110000 Ayencendzing {Bibis) (M0 47 cm; Banyt ot Cromt
0 B 1 (solution) RS »10N00 Auen-ends iay (Bikiig) (47 Q) ce Runzt et 1084
014 8 2 (solulron) 64 V10000 Ayenrerdring (Ripiie) (O 1PR ot Bunst ot 1984
0.02 82 (wolution) 0/ 21000 Ayer rag MH.p)e) (10R 127 cm) Runyi et 1984
24 7 3 (solution) B7 21000¢ bar [Exchor . lort 10 31 cm) Burzt ot . toge
an 7 4 [x0)utson) 9% >10000 ia - (b ery (3157 ¢m Bungl ot 1004
03 1 2 (xolution) 8 10000 Fa owr {fsrheeiier) (87-52 cm) Burz! ot 1oRe
030 6 8 (solut von} LI ¥ 10000 Parabeoes [Lxchuerior) (67 '3 em Bunz! ot 1984
03 6 7 (solutioe) | V- 3 LIOGL i neanener (fechmecler) (73 "¢ cuy Burz) ot 1904
0 2% 6 7 {selul on) 1?2 110000 Faranroer (Exchoriie-} (IBH cm) Burp! ot 1oms
15 | 82(73-- 2 2% -2 12000 « 1000 lov-'ap sav  Finfand /T 04 T [§ (tab 13 : Co Kd « oM} Nisyla,
1 L] Ba (71 .- 1y 21 - 2 15000 «- 1000 (11 -tuotu sav:. F.~nland (2 09-2 15 w) PH on b 13 - () in pH alyen Mongly,
2 68 B0 (7T2- 1) 2% .- 1000 -- 500N  Salo sav., Funiand (6 20-6.3% m (DN = Se-Cs-Co-%n-In) Mibuis,
Co 141 ailiy rigy ‘ope & 38 19{(?3.-- N 17 - ) 12000 .. 2000 Jamms Finland {2 74 3 31 o) 1 finnigh with engl igh 5 wary Nebyls,
(e 141 loamy sand 19 n 420+ 1) ?20.. 77 2000 - 100 Loviinn moseer . Conland (4 00 o (Fig B < Ce W vs CEC) Nibgta,
Ce 141 sandy ione [ 1] k) 648 (72.-- 1 32 2 1200 « 300 Ot - Juole moseen: Fintand {1 5 =) Hikyiy,
Ce 101 loswy sond 13 7 68 (76 1) 21 -3 Q0 .- 140 auusa woneen. Fonland (3 $-4 0 m Nebyls,
Ce 14) sondy ‘oar 66 M 62 (10 1) 3. 3 2100 +- 900 (53 ¥ moaeen: Fiainnd (7 2-2 & Nisyla,
e 181 loa= 41 n 2 s7(04.- ) 18 .- 9 13000 -- 3000 Kabola katiiosaw: Finiand {44 =) Nobyla,
Co 14] sandy 109 1) n 14 99 (B1 .- 1} a0 .- 2 56000 - 24000 Metssaro ks!l::033¢:, Finipnd (24 w) Nebyly,
. Nokyba,
) Mikyla, 1987
Ce «andy Subsc: |

10K - 4108903 1100 {0 M =S, Cs, Ry) Schearzer ot 3l., 1982
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CESIUM Ra_VALUES

{4 & rOEE .
ShiL I ] ] % 2 L ] mq/ TR crme $ Lo MXLIDE 1) SOIL LOCAYION
. sy Ly e s LAY Re CaC03  SAT PasTE tv) 100g DreLs CATION  (ATION  COMCENTRATION (/) or PESCRIPTION OTHER 1NEORMATION
B wand " 3 73 T 4y TTOTmTITeTT T e e - T 04§ "7 W cosstal 2la:n, sandy ciay lops, (ﬁ_’a) Lab. 17 sesl pr -
s sand 7 3 2 $ 60 (5 36) 06 7 SE coastal slasn. sendy clay loas. (W 13) [l O 17.:7':.".,':?“"';: o e ::';:,mﬁ':‘:g EichRoTy snd Whany, 1387
¢ sond " 3 23 5 60 (5.36) 401.7 SE cosstal slain, nandy clay loas, (SP §3) hiinae Eichhalz and Whang, 1987
¢ 137 it 3021 sandy socl with fune silt ftab.3) Erchholz and Whang, 1987
? ::; e:z : : .x - %00 ,mm b (Cs-137) oy “-:.:ra;‘-"lm
. * o v A8n0 ne-conrer mand {C] 2) 1= i s ]
G :g; seat 69 4200 o¥ 2600 wed- conrne sond (C3) f:,':; . ;",;T:"_‘;‘;xl,:"""“‘"“' :-.:: vad Betes, 908
P R 62 1200 o 2000 conese sand (C5) (9903 cont lugiomn) (tab dzKd%s) it 2 dates, T
o el ¢ 0~ -4 esihovd (kb 2 v setivities (Ba)) Bett aod Raten. fone
o 13 oty 2 . n clty sanct te Corlven sod B, 1982
& :.:7 . 6.3 ¢ 10s3 Zwesize (Co-334) {5 101) « DIFFICWY o l.'lm .
y ee 07 aeq/y © ) nCs »10e5  (Vug) 8-bentenite, Sud-Chamce, AC Manchen {7 logetq) arlesn ond Bo, 1997
Aitrate) {monteor ilenite 50K and 108 kynlinite} Sunzl and Schinmgch, 1908
Cs lesay sond 11 10e3-10¢S (log} |} Cleysel, permament gragsiand (Fig. 453 aise ae Bunzi and Schianect, 1909
(s loamy peat. [ ] 1063-10e% {log} 2 Peat lnnd (sa0ric Histoso!), stenqly humit.foed Bunzi and Schiamsck, 1909
Cs stndy lgse 10e3-10¢5 {loa) 3 (amb:no!, browr 3010 Iron losss Bunz! sad Sehamoch, 1089
Cs sandy luse 10e3-1005 (log) ¢ Cambino),browe 30! Bunzl and Schimmpch,
(<] loamr sand 10e3-1%5 {leg}) 5 Acrisel, parsbroen soil, AN
Cs loamy sand 4 E{base aaty) 10e3-10eS (log) 6 Acrisal, parsbreen 2011, D-hor:zon Bunzl ond Sen ., j008
2 rampch
::l: and Schinmach, 1908
s tdric organie 60 21 wea/g (0 IN (aNO3) M0 log P1. Sehaq seat (high wmor). Sieinhuder Meer, Hannaver (P1 and P2 « alightly o . sh 71 end Schiesssch, 1488
Cs f1bric orpease 10 0 55 meq, (0 1N (aNO3) N P2, Sohaq peat (high moor) Ko gadort B 1 0% ash '8 o- y Socemncued, shredded 0.3-0.8 ma) Bunt! and Scheamack. 1900
s clay ¢ 10 /e 07 ¥ a1 xooo.' Nanvaoms hon te ”::' s.”.‘w'::' b as (1-6) 0-20 c» and 30ived Lo 2um, Freising, Bovar's Bunz! 3ad Schimmpck, 1909
o 10 ¥ "% (1g = from tg2 s A
12 clay 5.10 10 mwnC »no (buttar to reler to Relyer & Silvs, 1991 P36, Fig.2) Cos ot 81,
Cs 137 eent a0 02 ¢ 10et «- 005 () doy) (6-8 cw) Lefgrens Bog. WY e oY
E- ::; n:: 4 g 029 « |g:n .- 008 l: :-,% ;: : u} tc:gnn Bog, WY (Lob.5¢) (Cs-13T) (Rg) Ss::-:: -: = }g
3 [ a 012 « 10e8 «- 003 iny’ -9 en} Lefgrans , NY . € stl ¢ .
Co 137 pent 0 11 day} (68 cu) a..?,'m';:,, ] (63h.9 = comarrven - Sibtey, 1982) Schell ot 3!, jou%
Cs 137 pent. X3 . BT - 1068 o- 008 (15 doy) (6-B co) Lefgrens Bug, WY Sehell ot al., 1985
Co 137 past 40 05 o 10e4 o= 00O (30 doy) (5-8 ca) Lefgrens Peg. NY Schell ot pl., 1985
Co 137 poat “«0 017 « 10ed - 003 (! day) (20-21 ca) Lefgrens Bog, WY Schell ot of.; 1985
Cs 137 pest .0 006 o 10vé o= 002 (4 duy) {20-2) c») Lafgrens Bog, WY Sche!! ot . 1008
Cs 137 post (K] (9 duy) {20-2) co) Lefgrens Bog. WY 11988
Cs 137 pest 40 Tel = 00s (11 day) (20-21 cu) Lefgrens Bon. MV ¢ 198%
Cs 137 oest 40 07 o 1004 -~ 008 (15 day) (20-21 cul Le’grens Bog. ¥ . 1988
Cs 137 pamt 4.0 007 « 10¢d +- 007 (30 day) [20-23 ca) Lefgrans Bog, NY .. 1988
Ca 17 peot 0 290 108 o 8% () day) {6-8 cu) Servce Fiaty Bog, PA . 1905
Cs 137 pent 4.0 3603008 oo 70 (4 duy) (6-§ cu) Seruce Flats Bog, PA L, 198
€ 137 peat a0 4.1 o 1008 »_ 91 [ day) (6-0 cw) Sorwce €istu Bog, PA .. 1995
s 137 sest 40 1C D o Jws o5 50 115 das® (6 9 e9) Spruce Flars Dog, PA .. 1985
Cs 137 pant LR 145 ¢ 1008 «. 4.7 (30 ony) (6:0 cm) Seruce Flats Bop, PA .o 1995
Co 137 peat 40 101008 «- 2 (I doy) (20-22 co) Sp-wce Fiats Bog. PA .o 1088
Cs 137 paat 4.0 11 e 104 oo 2 & doy; ( 20-77 cel Servce Flsts Bog, PA .. 1905
s 137 pent 40 196 5068 «- 41 (D Goy) (20-27 ew) Seruce Elats Bog, PA L 1988
Cs 137 pent 4.0 1) «10ud oo 22 (15 duy) (20-22 ca) Serece Flats Bog, PA .. 1909
Cs ll; seat 40 14 -,;:v; - 3 y“g ‘ly), (22;7? =:z zﬂ-n f;luu Bog, PA S ::
Cs 137 SRP I »n 14} 201! z Sevenn, iver Plyat - f .' sl
Cs 137 e <12 21750 (24) SR geil ; Seveanah Rover Plant A L b 2,94 ootem 1oat
s 137 S0 21250 (4d) $A® 301! 5 Savannah River Plant - oo . 1998
Cs 137 SA» Ta 1250 (74) SRF 2011 & Savannah River Plant . 1988
Cs 120 5 295 N0 {1d) SAF 96:1 = Syvannah River Piant 1988
Cs 1M SR 212 3500 (29 SR® yo:! = Savamash River Piaat . 1983
Cs 134 w0 — 2500 (4d) SR soit + Savasrah River Plgat. : . 1088
1985

continued...
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TABLE B-9 (continued)

(14 a3
snIL t [ [ 5 ¢ ey

% oM FH wea/ L) o T (w0 ML IOE (L] SOIL LOCATION
19 tore s SN oA e N3 SAT FASE () 1% s CATIN  CANIIN CNCTNTRATION (L /9) or DESCHIPMIIM OUE 1WA )N REFERFIC
134 SRF - 4 = - o0 (781 I Qa0 T Savannak River Fiat HoelTaer, 1985
210 Calf Em S10 V100 doq  SR® w011 = Savaneah River Ciaat (1:(s cone ) u«':--r. Im
20 S o5 W IB-1000 lop SR wost - Savanmab River Plant Moot fner | 1098
28 S0/ m S100 21000 g SRP sorl ¢ Lavannah Rover Figat, Hoellner 1005
Lasa ) roreat C¥e (W PR & DY 4 oOV - growndeater Hoelfner, 1085
IR X! 120 oW . 25 ppm ¥ Hoe!fner, 1089
- £2¢4 105 O« S0 ppe K (fia 14, p 81 - pH-Kd-cone Hoef(ner, 198S
27254 0 s 57 pom & (s sorplion very dependent on oM . Hoeflner, 1908
S84 3% O « 40 pom Ca Hoeflner, 1988
S2%e 300 Cv + 30 poe Mg {tad 15 p 53) Hoelfuee, 1905
‘6 160 v - 8% poe Fe Hoeffngr, 1985
‘6 3 Ce only Mool fner, 1985
5.2:% 4 490 Co « 7% pom N bnelingr tOBY
56 540 C¥ 70 pom carbonates Hoelfupe, 1988
5254 3200 Deronized water Hoeliner, 1085
£ 0.8 20 Peranised eates « 7 3 pom k Hoeliner, 10RS .
M o7 102 17¢ 0.7 370 (850 53 (34} 1520 (Lab 6) uppee Oridired til) sohnaton ot Al N'z (Cherey)
4 Lyl ] 42 146 0.2 43 I % (8 60) 34 Caf 17 1867 (tab 6} upore Dviduped t (!l Johnston ot al . 198E  (Cnevry)
De 74 82 22 0N 8 7 e (e s 62 Ca12 170% (tab 6)  upoer Ur-dipec t 1! tab & Johrston et al., 1985  (Cherey)
A2 s Y] 119 o2 4 80y (87 2% CaC1? 501 {tab 6) ‘over tab 7 Johrston et at | 10RS (f"!"y\
A28 ue »o 133 o2 % BOR (B A2} 29 3012 611 {tab 6 rowes @ood conc tus.ang Johnston et 2l |, 1985 (Lverry)
A3? 31 we 106 010 4 814 (R a0 20 €al12 692 (Lab 6 towee DM col 3 o1t oaste o¥ o Ca(12 and (M20) in brachets Johnaton et . 1985 (Chevry)
A38 37 312 91 0.9 2 8 20 (9 @) 22 2212 751 (r1ab §) iewer % organic = % carbonate ctotent = Tab.l Johnston et . 1985 (Charey)
Dia e ¥ ¢ nml 02 39 @10 (870 31 o012 1248 (rab &) lower Uneeathered L1} tab 1z % sand, wilt, cls; = (1008 Johnston et al., 1985 (Cherry)
o3 36 ire 87 0.2 “a g19 (8.97) 24 Caer? 1000 [tat ome tineesthesrs t- 1) tab 2 « chea prop Johnsronr et b , 1985  {Cheroy)
028 378 3.7 114 02 ©? 03 (RN 21 IO 1019 (Lab o) tomer Unesathered t.!) tab 3 : GW e/ . labk fie § g Johnator ot 3t . 1985 (Cherry)
033 % 9 37 11 016 ® 830 (895) 20 G 253 (Lab 6) tower Uneesthered t 111 Johnston et 3i . 19BS  [Cherey)
D3e By u 8 on 51 831 (907 63 17 1180 {tab 6) Iowes Unegatnered to) ! Johaston ot a1 , JORE  (Cheeey)
62-26 —_ -0 a 778 (8 €9) X Gz 783 (b 1) agnd Johnston ot Al . 1988  (Cherry)
«@ — - 0 52 742 (0% 0e 12 594 (tah 7) nand Johaston et 4 , 1985  ((herry)
e — - 013 65 823 (992 09 12 372 (tab 1 Johkraton et ol | 1985
c10 — - 015 e Bwmoen 09 Calis €5 (Lab 7} Johnnton ot of , 1985
€2 - - 019 6  8.05 9§70 07 (85 166 (tab.0) Johnaton ot al . 1988
o - - 0.6 61 Gi1s 972 os Gl 332 (veb 1) Johnston et i, 1985
bt - - 07 21 818 09 a2 303 {tab N Johnstos oL 3t , 1905  (Cherey)
¢lay s Na-bentonite - . Turkey {9 . 2% =ndsoration primsr: v 3 surface phenosenun } Ertaen ot ot 1088
clay.s Co-bentonsne . Turkey ¢ tab.2,3zan 1 v/caton conc.) Conclusions. Erteen ot 2l 1088
€loy v ksolinite Mihatigeih, Turhey 4213 elemants v 4 clays) Erteen ot a) 1089
€iov s heolonite-aivmite intee } (tob.lels zenc 's) Erteen ot 3l 1008
cray » baoion te 14 doys Lo equ.boorate)  Id-part sore(um) Tig °.11,12.13)) E-toen ot a!  10MB
Fuavay loawy sand no Wd (Ap-Rorizon) Byrreel! (Lob liches « physicat pr - ) Essingtos ot g , 108;
Fayette 5:it lopm a0 #d {Ao-orizon) |1 (43b & ¢« Ssorotion = Py,A ,U.Cs} Eaninglon b sl , 1081
Loryo loan a0 Ré (B-hor .s0m) ciayey Essiagion ot ol , 198]
Puys sandy losm no Kd (€Cohor pen) Exvingten st gl , 108t
137 So-horiren 9! s 120 €264 02 67 [} G2 (5200-16500) Al igol (Pyrahroen earth) (030 gl (Lb.3 v Kd) (tab ) = 30 | prop ) Bunel ot ot , 198%
(tab 2 = K¢, CEC, oM, by “or1pon) (Kds log WY {Kd s = B900)
137 Systhetic mordenite o+ Bring 4 67 27 (Lab 3) (111iee from Silv-r Falty. Nentana) Npaak, 1900
137 Symhetic sorde AR 73 \ 12000 Synthetic mordenite 1 Noe mn Jenlne 000 Nowsk, 1980
137 Syath * Brine @ 66 7 Nowsk, 1980
337 Symihetic s10ite o Brire B I s 1980
sand L 3 (] 3300 (4300 Beatty 1 Nevads (Lab 11 Kd- avnera! phaae char ) Neiheisel, 1983
sand ' H 7 4500 Reatty ¢ Nevads LobZ-verationanin-testure surl sren L clay mineral compon et, 1983
sand L4 2 15 8200 Bestty 5. Neyade tob 3 3011 fert & winees! compen !, 1983
clayey sond 50 ¢ 3% 2500 Barawe ! South Caratinn Lok 4x Kd F rpdignvc! de T
civvey sang &F n 7 3100 Barnee!] 17, South Carp' ra (196 text Asgrami({! 7 hd vx  worpt 1ve mi 's) e!. 1083
clayey sang n [ 19 1500 (900) Rareee !l 14, South Carolrms

Nerheoget, 1983

continued...
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TABLE B-9 (continued)

CEC % CRFL ASION
s 1 L) ] L] < ot (1] wea/ 1] (4 & (e arLiof L] Sl."l L
150 tyoe N0 SIU [V N Cal03  SAT FASH [83) 100g ovines CANIIM (ATIOM  CTNCEMIRATIO® (™ f9) o DISCRICHIN ONER INFrPWATIrN REFERUNCE,
¥ (F19.1,2 - Xd wn (a conc ) Hny fancy tarayins Bunzl ond Schuitz, 198
teo s0ils © bratonite and bva Bunzt and Scholtz, 1988
Bunz! and Schuitz, 196
. -~ 5 8 2emol/h aHe (--) 0-4 cm Kd colvan: leschate - ma () OF - () Sheppard ot of., 1987
::: .eh Lhd-an : 3 s %-”(-0 24 (09 n;)!.‘u CEC = comifha Sheppard ot ol 1987
sand - BY-B70; 52 2 1emoifhg 172 () jpeig Shepsard ot al.. 1087
sand C-Coy 6.2 1 lemolfvg 6.5 (1 5) S co Shepoard ot ol., 1987
137 lovey sand ] [} ] 37 125 meig ) Cat12? aoc {9 5-10%00) Kd colvam:( )= K4 range. ((s-137) Schommech ot o)., 1987
tab 1« s00) prap. tan 2« Kd Schianach ot al., 1907
.. 37 . 350 10 co) (C-1 %7 Ranber (Vrebel), FRC T )
1370 . 14 0o 120 (4 o) (C-1-K) Ranker (lrebel), FPC Tab ) = soil prop. .
137 & Ja 3 26 040 (15 ¢8) (C-1-X) Ranher (irebel), FRC Cs chlorete, 1 = 1liite, % 2 bpolenite .
‘0 370 (g c-; :g::; :m: (é:"cnv"]. ;:{C " x sontanr:llonibe
e 35 ¥e 0 (3 cw} (C-1- > (Gertehen} g t3b.2 : Kd - oM Bachhubar ot al., 1962
o0 {73 co) (C-1-K)} Fodso! (Gor el FRC tab 3 = water vel., Da 3 Dispersion lamgth {3 v
I 33 e Y] (27 ca) (C-1-%} Padeol {Cor . SRC rdution facters " ol S
1e io s 120 (32 co) (C-1-x . FRC tion rates :
3.2 ek 26 700 142 ¢ (C €8¢ breatthrough curves .
: 4% 1020 (100 ce X) Podeol lr.o-'chn) FRC sorption isothern Bachhuber “
T s 78 60 (0 em) {C -4) Rroen {Brunkendorf) Lime intervals Bachhuber ot .
o .5 30 700 (9 co) (C-]-8-M) Hrowa {Brunkendorf) comoarigions of batch, column and f3llout Nd's Bachhuber et al., 1967
o .6 r 360 (49 co}{C-1-H-#) Hroen (Beuskendorf) X-reference J41-44 Bachhuber ot 3! . 1987
-0 .t 3% (95 cw) (C-1-K W) Rrown (Rrwrbendorf) Bachhuber ot a1, 1962
19 B3 (solution) 18 4 210000 (022 cm) Auenrerdring (Bb1sa) Jrav 1} Bunzl et al., 1984
15 8.3 (solution) 17 110000 (22-30 c) Ausncendzing (Bibl:s) .2 = Kd-soil horizon Bunzl ot ! ' 1984
ot 87 {solut on) 162 210000 (30-47 ca) Avenrendsina (Ribl.s) Xd vs Cp « Ky ions Bunzl ot ol | 1084
% 81 (solutron) 85 100000 (47-90 cn) Ayenrendrica (Bih)13) * Rd-commrrizon column - bateh Bunrl ot o!., 1988
1 8 2 (solut 1on) 64 10000 (90170 @) Auenrendsing {Ribiix) .. Sz Kd - 6 seits (A-horiz ) Bunz! ot ot 1084
') 82 (solution) 0? »1000 (128-132 co) Auencendrina [Bib)ra) Figb:s%d - Swoile (1 09) Bunzl ot .L' 1984
o 73 (soletion) 87 10000 (0-31 cm) Perabrown (Eschwe.ler) Abstract Bunzl ot al N 1984
n 7 4 (solvtion) 9 310000 (31-52 ca) Pargbroen (Cschee.ier) o4
kN 7.2 [solution) [ 10000 {52-62 cm) Farabroen (Eschwe:ier) et
'” ." {solution) A 210000 (62-73 co) Q389/Parabrown (Eschwe:ler) ‘ 198¢
3 6.7 (soletion) 125 10000 (73-88 co) Parabroen (Eschee:ter) Tooe
76 62 (mlut-on) 132 €100000 {’88 cm) Parabroen (Exchwe:ler) Bt o .I ot
54 AV :-33e¢d Chastnut Ridge, ORNL {Cs *) [Lab 1®) and ‘.'-u 1080
e} EH (0N, » U-Se-Co-Ev-Th-Tc-1) oy and kelmers, 1004
(L=11E2) RS-5 my (’[L z cong  Repert has 100s of Nds Seeley und helwers, 1984
18 ) ] %2 4700.-300 (1o 1=s0il prop - o) Wikuia, 1992 )
19 n e 2400- 100 (Tab 9: S Mo « oM (oM v Tab 9 - (] ir ph coluan) Wibule, 1002
138 Wesvy clay TR . 71--2 '600--40 (OF 2 SrCo.MnlnCo) Iab TxCEC lob 20l eres  Mibula! j0R2
13 Mesvy cloy 2 [ ] . 5. 1e-2 lm’:m Funnigh with Enl--'- svemury Fig1l s (s Xd vu Rf Nibulp, 1982
136 Wesvy e'ay 2 o H 1 6000--400 5 P Fig2:CsWdos MOl Fig. §: CaFdva Ca come. Nikyla, 1982
134 $11y clay tose @2 N ! 1.8 . et Figlelandommh Fiold.(skdnm &f Nibulo 1082
134 Lovey send P2 n ¢ 282 o T (400 () 2 Kd function of oN from T2k 19) Nikwla, 1962
134 Sendy loaw 3 3 5 6 ; i:' ; 7‘,&’:.}0 r,.‘.|.,'.: :; 5(. K ;).) Wikylp, 1982
134 Losay sand H gz a : 23 3 560+ -K0 Partals soreens, Finlend (2.2 -2 5 ») :fhl" 1982
134 Sendy lowe 68 ' H 19 5 3600+-80C Kakol Nalliosavs, Fonland (44 @) ituts, 1992
:: t'-:y foam ;ll ;0 ﬁ 9 40+-4 970. 90 :ol:u:::.:ull:nv-. Finland (24 @)
» 1300--300 oh sedimert Tob 142 $r [ ¢ B
1 ol 380.-30 0ik fuodos sedement 1oaSecColaeMath 00 Oihilvodon sedsment
134 & 0 MaC? 100--10 Oik s lyodos sediment
:: i 1.0 M NaC! 160+-10 014+ fwadon :.u.-m.
" o 3500+ - 300 Loveinon sediment 315z Sr
::“ & :::: 2800+ - 200 Loviisen sediment s (3 54 2 M) N Loviisan sediment

continued...
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TABLE B-9 (continued)

-
(24 « £Ar)
Son % t ] X ] ™ £ e, L) Chur % i MCLI0E "d SN LeatIN

s Lyos SO ST aaY G Cal0s SAT PASE () o togs CATIN CATION  COMCINTRAHIN (=t /g} ne DSERIEIOM TP IENAMATIIN REFERE

KTt e T T T e e e e e —it e ki d i e mn = -— - = Covrimen sedaent = : BT T N L
134 TR T el Wikeia, 1987
e 3 0s100-M Cx 29000~ 6000 Tab 17 = Ca conc v b ' & Salen speesna Nikyla, 1967
134 5 1s100- M Cx 23000, 6000 Tab 19 - (5 Xd « pH - Lov:isan savessy Mikela, 1987
13 4 0e1064 24 Ly 20000--3000 Nitela. 1987
e 1 3e10E-6% Cx 18000--3000  Lalon savesta Wekute. 1987
o 1 0u106-54 Cy 1300--100 Salon cavesay Nikula, 1997
1M 1.00106-4 C(x 726410 Salon cavessy Wihwia, 1992
134 10100 34 Cs 76+ 27 Saton xaveass . Nikuts, 1962
134 .8 800. -130 Lovsisan sevesss. [ alynd (13b 19 : Cs Rd < pH  Laviisan sevesss) Nebule, 1987
134 “n #3n. .40 oviiman vavessa. b inband 1s# n () s Kd func' on of oH from Tob 19) Nitula, 1997
134 & /0.~ 10 Loviisan savesas, Finland Nikyln, 1987
1 (LX) 990..130 Lovi-spr savessa, Finland Nikyly, 1902
134 on 1000, 100 Lovitsan 3avesss. Fniand Wibyla, 1982
12 e 1120- 40 Lov:iser saveass, Wikyla, 1962
134 on 1780.-40 Lov 1330 savesss Nikula, 1967
134 s 1330..90 Loveisan savesss, 7. Nikyla, 1082
137 Loam a*® 0 Mo 00 A0 T i WD ano 13310 Facolta (F1, Po Valtiey. I aiy Cone =378 23u(:/mg - ssme conc for other nuclides Corine ot ol , 1985
137 Sandy lose 00 20.0 100 2y 60 [n H20) "1 1404 Vercells [V), Po Vatley lus'y (OGN :Co¥nFel) abl:soriprop Coroms ot o)., 1088
137 Sandy Lore 72 Mo ne 1o 78 (o 63 297 Carartana (G}, Po Valley. Tob 3 s #d 3 12 houe Coreni ot 3l . 1905
137 Chay to %3 s %2 28 T8 (o w0 R Yo V.lianges V.1, Bo valiey. Corine et al., 1085
13?7 Clay 34 362 2. 1 17 (in W) 93 TN Sarmato {5}, Po va'tey Ita'y Corens ot 3l , 1985
187 Sandy 8.1 275 6.4 N 79 i WoD) 150 5031 Monticells (M} Fo Vaitey lialy Corine ot o), 1OB%
137 Saagy 640 s 125 19 68 (un 100 Iy an 3 5 Itaty .
137 Clay loam ¥E O 00 NS 4w 76 {wn Wy LIy 1209 15 italy
137 Llay loaw ¥WE 0 38 2% 79 (40 120) 24 ) 18116 v v, Juaty
137 Clay loaw ns 7o ns 2.9 77 (inv20) ns 16212 10 Ttaty
137 Cloy loam 70 RO N0 & £ 4 (i 120) 205 iy " - ey
137 tove SR S T 75 (in 20} 7 2% ' .

“o ° .
137 Sandy cloy lose 0% 105 ®o o8 eiln o) = 2 Corane ot 51, 1088
137 Semdy losw 50 0 ™0 19.0 167 60 (un H20) HE 1% Corame et o1, JoOS
137 Loaw 25 s Mo 1e7 78 (in 190) 232 s1200 Corvas ot uf., fou%
137 Loam B0 Wy NS 63 7.1 (i v20) 30 o532 Corencot o) . 2085
137 Cloy 2 %5 5.0 3.05 7.5 (on W20} % 11521 Corme ot 30, 1908
137 Semdy svbeei! 10E-4% W03 25 (0.8 Se Co Ru)(Se JR82Kd ve HHOS-Ha ol } Schwarzer ot a!., 1982
(Xd vals freaCig 15 M210/8) 5 {ereyinn
(F19 5 = aduers ¢ . -porn Kds) WFIS code )
137 Somd m» <00 N (Tob. 27 so:( Lypet  Tab S¢ CEC « &d) (2n JAP) lnove & Myrisows 1076
nrs 26 n er; . CEC = () - wenfy 9 Isb. 3 fig Inoue & Worisaes 1976
13 .y (5% 6 2500 ¢ (OM = Sr.CoM In ig.Fe, m) Iroye § Mor.ases. 1978
137 Crove!-sand (69 5) e ¢ lnowe & Morigewa.
137 Sitt-ctay (167 9 000 H
137 Siit-gand 147 8) 1200 !
137 Cravel (28 9) 1000 ¢
137 Silk clay m?a 300 o Inove § Worisews. 1976
137 Sife.cloy 140 5) 1000 1 jrove & Morisama 1976
137 Sitt-clay (246 0) 7000 4 Inove § Morigaen 976
137 Fine sand (60 3) 200 ® Jnoue § Morigeea. 1976
137 S.ly 1149 0) 2000 L Inove § Worisses 1976
137 Semd (24 3) 1500 » 1seve & Morisses. 1978
137 Croavet (27 1 200 ~ Inove § Merisaws 1076
137 Fine sand nn e 3000 0 Ineve § Morisswn 1976
137 Fung sond (38 6) 1500 L lnoye & Myrigoey. 1976
137 Sily-cloy (20¢ 1) 2000 Q Inove & Morisywa. 1976
Smectite clay 1% 1w 310t~ Telo i AL 1180..28 60 degrees C, Core U AI-FPC.2 Facfic Neesn, depth- SR e (Ratch) (Tab 1 - K¢ ve temp dogrees €)

Renng, 1990

continued...



- 67 -

TABLE B-9 (concluded)

CEC L FREE
son % \ s b4 ® [ e seq/ 1908 (4 L o MXLIDE xd SO LOCATION

LT ] Lyee SAND sl WAY  OC Caf03  SAT. PASTE (v) 109 OXIDES CATION CATIN CONCENTRATION (oL/g) or DESCRIPTINN OTER INFORMATION

[ Seectite clay T8-1789 3210k Tl /L 3390 20 degrees L. Core ULA8-CTC-7 FaciT c Ocear, deoths S801e -

[ LFH-Ah 5" 8] .Zcmifhg -(oe& 27 0-4 cn & d Dyst.ric Brunisol &::t ::-'-;F"*.d-‘;”c' Te, U, T, Mo, Mg

g‘ : oiei g; 2 Scwol/hg 173 7.-2 00 ;s’--l M)‘;l&;- Clayed Dystr ic Brunsnot Kd= Leach = no { }. Kde o {).
s Fatal ] . 2 lecwotifng 50 Q.0 6{0 20--1 5™ 15-45 co Gleyed Dyate e Brunesol .

€ C-a; 62 1 Tesoting 16 241 360 34« ) 42)343 ce Cleved Dysteic Bruniso! 61 tyve, oM. CEC, go:} desc. from BLC-17 LEDIS(Y)).

[} Sand 100 . - o0 1.3 83 .1K12) - 14 1 19062 Sarl 4 (WE)

o L) s 2 005 400 780 (1) . 1? - 1.3741063 Soil §6 {Leamington)

Cs % 4 0 0 51 0 63 (CC12) - 13 - 7 421081 Seil §7 (CAML) Chalt River Nuclear Lad. . Chall River, Dataria

Cs 52 ® 3 0 o8 ] L0 (CaltD - 16 1010E4 Sott §8 (North Bay)

Co 1) 2 17 « 4 0 68 (C12) - 19 121062 Se+ | J10 (WNRE)

(<3 82 N ? 030 193 7.6 (CoL17) - 22 1=1064 Sosl 11 {WMRE)

Cs 52 » 9 03 a4 B0 (1) o7 1 5«10€2 Soil §32 (BNPD): Bruce Nuclsar Poser Develepment

Ca L 2 2 .3 111 80 (C12) - 04 521062 Sosl §13 (C.F.B Borden)

(s [ n 10 2 0% T1 7.8 (CeC17) - 2?2 141062 Soil §16 (Alperta)

[<3 " 9 q L | 0.07 0.23 (CaCi2) - S T 8. 10€8.-320 Sediment B (Sotytion 1}

1<% - - - - - 1@ lroyr and 31lty =-nde

Cs {¢0 0T4am) a4 [ - - - - . - 9 Sele2 Composte so:l

<s river sond - 7-8 - - - 01 sof 10 River sand

Cs swbseil sand - 2 0 - S 4 mcift Mt 16 4 tanford subsos !

Cs ciinootiiolite - - - - - . - 4 2+10F3 Clenopt i lolitve (ldavo) b

[ Burbark soi ! . - - - - aroundeater 91063 Burbark so- | Vildeng & Rhodes, 1063
(s Burbenk soif . - - - . - 3 moifL NaNC 4.66:1002 Burbank ol Hayeh | Ames, 1968

Cs Burbant poil - - - - - - 0 SealfL Malt 1.00s1083 Burbank so1f Hajeh & Ames, 1960

Cs Burbank weit - - - - - - 2% il Caf 17 S ?1s10F3 Burbank sas ! Hajeb & Ames, 1969
Cs [ ] 13 ) o1 28 - - 51 0 63 0 2eal/t NaC! ? 40«10E3 Burbank sand (svernge orofile) Hojek L Awes, 1968

[ see ref Routson, 1973

Cs 63 » L) o 1.% - . $3 102 0.%2mo!n Nal) 3 S1e10E3 Ephrats sand {average profile) -
Cs see rof Revisen, 1473 E

. - 10 - - - . Four mile creed . -

oo : Do : . Pon Bronch *ales data for sarption we. oM. see refucance Tetoray ot o1, 1070
I sond . - e . . - . Par Pond L1y
(s Sy » 3% » L) 6 81 (CaC1D) - LX] - Seil 1 (W) .. 1ore
[ N 35 n ¢4 31 01 (1) - LR Seit I3 (weg) Cillhpm ot ll.. 19814
Cs 2 41 3 12 1.2 7.7 (Ca12) - 59 Soil §5 {Leamington) Cilihae ot of , 19818
Cs 12 55 33 [ 0] 0 &7 {(aC12) - 10.2 Sos) §9 (Nerth Bay) Cittham ot o1 , 19812
Cs M kL] 3 03 1 17 {CaC12) - a7 - Ser! 114 (Alberts) Cilthga ot al., 1981,
[ I3 a“ 1t on 14 983 (CKID) - 12 - Sediment A (Seletion 1) Cillhgm ot o)., 19012
Ce Teveal 5iit loam (Ao} - - - - Coptona silt lose, Ap Serme ot 2l , 1970

Cs sediva loas . . - - - Sedpedzel e soi} Rogeest s & Yowurs, JO6S
Cs n [ 0 . - . - 26 - atiyvial seil (Cadareche) Alghaghhin, 1985

Cn » 62 [] - - - - 27 - slivvial amit (Cadarache) Rangen, 1972

Cs " 66 1% - - - - 63 - Vindobon1an sed. {Cadarache) Ryncow, 1972

s 0 o 1% - - - - [ ] Vindobon1on sed. (Cadarache) Rancen, 1977

s N %] 1" . - - - '] . - Vindoben 1an ned  (Cadarache) Rancon, 1972

Cs * a7 [ - - . - 1S - - Vindobonian sed  (Codarache) Rancon, 1972

(s 1 @ 1 . . - a9 - . sendy-clay sed (Dyronce R Rancon, 1972

Ce 18 n 1 - - - - 3 - wandy-clioy sed {Durance R Rancen, 1072

[y ] % 1 - - - 5?7 sandy-cloy sed (Dursnce ® Roncen, 1972

(23 ailty elay, 003 3 - - - - - arity elay {1dohe) Rances, 1972

{3 sty clny, M0 0 -2 - - . - 31ty clay (ldwho) . Veldung L Ahedes, 1063
(= “ 0 [ on l f - - 1t a 0 2emi/L Wal) Ritzville aill (avq prof:le) Niidung § Rhedes, 1963
[£3 Clay i N ® om 2 18 (€17 - NS . see ref Seil l!! (Alberts) lyvl.m. 1973

s 10% ¢ 007 o . 3 very fine suspended sediments (Dersace River) Cilthao ot al., 1981
Cs clay P | - AR N2} nat clay . . Rancen, 1917

[ Saeonngh River sed {C100 wo) . - NaCl Savenash River sedisents ":-uro § Vererh, 1377
€ Sovannnh River ned  ((1OV we) 1o Ssvannah Rover clay ® Alse data Tor norplion versus o, aee raf ':o'll' . :t :‘ 'l:"’

- delarny oL ol | 1970
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CHROMIUM Ka_VALUES

s
type

o*rm

toam

sand

orgen e - LFH AN
sand A

sand - BF)-Bf 0,
sed - (-Cg,
wand

aand

synd

Ao
B;-My9)
(-Cg;

)
Haliondsie fine nand
Plante
P ian

clayey
Cone silty
wreed

ano
o290

1on Much - bottor iayer
ion Myek - aiddie iaver
Plantat son Muck - top layer

CL T EETY Ll
LR T 11 il

e S ERL
~q/ 1p0m
‘00a fyinFs
T80 wifhg T T 7T
16 m!/bg
8] 7cmol/ha
2 9cwol/ba
2 1-wo'/ig
1 1.mo1/kg
94 yanifr
AN el 1
7 % amnlf¥g
81 Zemol/hg
? 9cenl/hq
2 lemollug
t lcanl/bg
1 13uealp
1 SBuea/y
4 0en/n
4 S3uea/g
3 T2cmole Mg 102
8 dleamisfug 114
1 20¢canis g ¢

N €8 JFORMATION

RIFTRENCE

w100 nd SIML LICATHIN
COMCENTRATION inl./q} ne DISCRICTIIM
1000 T D-iFic Biach Cherraree -
100 Uethie Reaoso!

2629 (E D) LFd ah 0-4 cm Cieyed Dystr.c Brunian!

Qo1 ) {30 #e 8.1% co Cigyed Dymteie Beunian!

10 4 {160 2) BT ;.R%iq; 15-45 ca Cleyed Dystrie Beyniao’

831 (89 €-Cqy 4% ¢ Cleyed Drstrec Arunical
2 (D) “eityride 3lluviye, Coinaradn
17 (® Tetiyride alluvive, (ricrado
310 Yo' umide aliyvy um, Ceograda

At faysenn series

1e 4 Toa weres
2517 P41 7(-) 0 & cm Croyed Dystric Bronoso?
814 4. 0 9(-) €15 em Gleyed Dyatr iz Bryr ae!
476 3 0 4( ) '5-45 ro Cleyed Dystric Bruminnl
6685 1--0 () 4% Gieyed Dysirc Brunico!

17201/ Fowpane Beact Florida

0 Mk L/g Eoampane Reack, 1

0 865 L/g Pospann React Flor o

2 905 L/g Fospane Beach, Florida
sworon 8 Coc

sporor 3 6 Dirveer
sopres 22  W-odeer

[Tab 11 (CEC - wanl &g 7

Kd column : ao { )} : le
%d cotumm = () : grous ealer
«o:! type, oM, CEC & no | desc*iplion

Cr (6) Aliyvsal aguife

B fioures : * caloulate ¥d's
bateh L teo column eep’

£O0™ : lg K31 (awhe g 450 €)

{8 8/S/C = caleulated T ow graim size distrib

(CWoMz68:Tobd)
R = Bater

C r column

{CeDa: come )

{<r)

both serces : grevalent crop tand soiis 1n Puerto Rico

(Tab ) = Cekd  Xd 1n ) g + Bateh

0084034 1/g

1104353 1/g

{£1g 1 = Lapidus-Maynds n 1inenr cgothera)
(*19 T ¢ Longuuir mana nede isotherm)
Fers (omm (ON: o, 1 (3. Tc. U, Th, to)
d- lesch 2z mo (3 W Cw: ()

Sor) Lyes, pM, CEC, so desc. from BLC-1Y (JEQ(N))

Tab 1= cotions wn woi!  Tah 27 seil eharact
Tab 3: hesvy metals on sool  Tob 8 Vinesr Kd{L/g)
Tob 51 Langeuir coeff  (ON: Cu, 2n, Fe, Wn, N1, Cd. Co)

F1g 182¢ isotharms Cr, Vo,
Cecrir hpotimibec, Lhe
Oliviers w the
¥ indso

. . Aquic Frogurdaifs
v Typic U ansaments

-y
CEC= comlife)fbq Fo20.: & Kd calculated frem Fig §

T Tabs , 11 Fogs

ic Typic Mopludulte.

Shepperd and Sheppard, 1987
d snd Sheppard. 199/
et a) | 1R}
Shep oL al., Jo?
Sheorard ot 3l | 1987
Shepoard ot al , 1087
Stolienwech and Crove, 1985
Stollenverk and Grove, 19RS
Stotleneerk and Crove, 1985

Ram,rey o4 3! | 1088
Ramerer ot ol | 1085

Shesosrd. 1909
Sheopard, 1089
Shepsard, 10N
Shempard. 1989
Wong et 2t , 1083
worg ¢t ol . 1063
Wong el al | 1983

Selio & Amacher
Selim § Amacher
Selim & Amacher
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COBALT Ka VALUES

e L FRFS
s % s T * - B eeq/  pEM e g i 100 *d st
Lyoe SMD  SILY 2AY  GRC (a0} SAT PASH (i 190q  OXIDIL  CATIOM FATIIM COMCTNTRATION (« fa} or DESCRIRTIOM ORER IS OmATII ROFTRTNCE
T - B i R e TTTT UM 00 Tea T Clegeat T 57 (a7 L
::: :::!d : LY N ] 1100 tog ? Semric Mogtecal), «trongly humt pd ::: : ::::::I :m
sandy lanm bi ”“: o e s é.:‘":' bromm et from fovss Burrl & Schimmack. 1998
] 0 log 4 Comine -gh‘
::x ‘I:: n 100 og § Acrinal. narabonen mail, 4k har:ren x:: : ::::-d. 1900
lossy sand 8 <10 log 6 Acrisol, sarabroen sost, U-herizon Bunz! & Schi*gh‘ 1ove
elay e 1000 10000 log B  Benton:te, Sud-Chemse AC Nanchen Bunr! § Schn . lose
ibric orgamic 60 21 maia 0 1% Caan 2 1000 lsa P} - Sphag sest (Migh mres), Sieinbedes More, Nannover Bunzl | Schinmack. 1998
fibrse orammie 1o 0.65 wea/q I8 i ? 1000 10000 tng 12 Sphag seat. (high sonr) . Xoniqednc?, Bavar:a Buart & Sch :-IWU‘
Drganie - pebt, a0 3 91000-- 75 {6-Bcm) (1 day) Lefgrens Bog, NY (higher orq coml Lhae PAj (Co-57) (Tob Sd (Re)) (Tsb 8- comparisan Sibley *a2) Schetl ot al., 1088
e - oont . 3 703000 /3 (6-Mcw) (4 duys) Lofgrams Hom, MY (Migher org cost tham FA) Sehelb -
Dronaic - peat a0 3 421.00-- 66 (6-Bcm) (D dayal Lefgrens Bog, WY (higher ara cont than PA) Schell
Iy oot e (6-8¢@) (1) days’ Lefarars Bog. NY (hioher org cont  then PA) Scheti
0:'::- - peat a0 A 920000.- 17 (6-Ree) 1% daye) Lefarens Boa, NY (higher nrg tort  Lhan P4) Schetl
Grasnee - sast el 2 8:1000-- &¢  (6-8cm) (30 daysi Lofarens Bog, N¥ (hioher ora conl them PA) cohert
o qenic  pe g P  €1000--1 & (70-21ea) (1 oay} Lefgroos fog, NV /higmer arg coat, then PA) bl .
raanic  pa 8 6 B41000--1 3 {20-20cw) {4 dara) Lefprenn Bug. WY (higher ore cont than PA) :' !
O-aanic - peat 0 (20-21ce) (8 days! Lefgrens Rog, NY (higher org cont  than PA) 3« .::
Drowrc - poat ' 7 701000--1 & (0-2ico} (11 duvs] | elarons Bog, N7 [begher orp cont than PA) Sche
Dramwec - post .0 $ 122000:3 0 (20-Z0ca) (15 daes) Lelgeoms Bog NV (higher orq conl fhem PA] Fsied]
a::::: ] ::: a9 4 541000 99 ens Bog. WY (h.gher org cont than P8} 5:::“
Drawmne - oant 0 . s Fiais o 1 St
Organic - pest 40 ’ A L Schell
- e 6. - ) 16-8cm) {8 days! ey ¢ Fipte Rog P4 Schel
g""’" peat ‘0 4311000+ OR  (6-Bco) (15 davs' Spruce £ iaty Bog. P4 sa.::l
rgense - peat PR 2011000~ 08 (€ Bcm) (30 days. Soruce Fials Rog,mA Sehe!
Organ e - peat o 2501000- 05 [20-2lem) () day, 3oruce Fiaty Bog. FA scntl:
Drasmic - pest e 2621000+~ 05 (20-2lcm} (4 gayst Spruce Flats Boa. Pb 5‘5'“
Drganre - poat ‘e 23:1000-- 05 [20-21ca} (B asys: Spruce F Iays g, PA ol
Organse - ,..: “n 18:1000-- 02 (20-21ce) {1* daps) Ssruce Fiats Bog, PA S:h.n
g:"::: Lo ‘0 1201000:- 03 (20-Them) (° dage’ Seruce F(ats Aeg, A Sehall
Sund ® ? 9 I as FPoae ) (B 1) Nortiney 1oms” 1T
Send " H ” N 20 SAF sa:1 2 Blerd . 40-48 ft ) Hoelfner 1988
o 10% (faay) 2 M )Ord NaC) 2 SRP g0 1 {Fab 8} (1n 3dd:trem to sni) slge CROIMOVATER B TRENCHWA TER) Noettner. 1085
0 o 493 (fnal) P (OF 8 MpC 1 bl SAP se. | Barneell troncheators Kd = 18 al/g Hoelfner. 1085
50  Sand 497 (Finat) 7 SMs10L4 NaND3 b SR ga4! Synthet.r Lranchuater s %d o 1000 m1/g oot iosli i3
0  Sand 403 {Fona)) 25me 1064 a3 u AP 3011 Lab ¥4 = 5.3 for Barase!) sodsment Moetiner, 1988 ;.
o oo 401 (aal) & Sy 1OFE KCH .A SRP ”f: Oeitted Tab 7 : offect of Fe ion on (Y Hoetfnes 1988 -
o o 413 (st Zoe10F4 xC) il Morttner) 1995 - -
80 691 (fmat) 2 S 10E4 KO3 2 o ool fner. 1085
o J 470 (foal) F5M10E4 ¥NOY X e o Hoetfner. 1988
60 Send 49 (final) N Sait it ool fner. 1905
0 Swnd 468 (ins) 701064 nal 12 " - Hoellner, 1985
® 468 (Finel) 2Me 10E4 M€ 12 s udbedl Woelfner, 1985
50 Spnd 493 (final) 2 SMa10E4 Mo (ND3)2 4 S sei Woetiner, 1985
80 Smd 185 (Tome) 250104 Ry(ND31 ¢ I wait Noetiner. 1985
60 Send 491 (fima) Seaiize obrz " e sail Houtinar, 1985
466 (finat Sl i .
Qs e 2 i wrce ] o it ot
$ 3 (Fine)) p i .
0 ot 2.7 3. & i) 21000 S sl FIG 1 Effect of Cobatt kd ot
60  Sand 27 (x. Ca & mg) 210000 R g9 ) FIC 2 Effect of X, (3 and Mg on Lobslt Moettner
&7 35 SAP-Sauaenah Ringr Pisat - burial ground Co60 (Tah 1) ner. 1965
0 o 3 1 S <Savannah Kiver Plant - bureal ground Store sl 198
& S 53 n SRC:Savannsh River Plant - byreal qround Stene et i, Jome
g ; 12 210000 SAP:Savannak Rever Plant - byriyl ground

Stene ot al., 1089

Stone et 3l ., jou9

continued...
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TIABLE B-11 (concluded)

“H gy
. S 1] ) L 3 % 1 " " L] 1oty crme S Crwe NKLIOF (Y] NN L ATIOW

w1 tyne S ST Ay me Calny  SAY PASTL  (v) W, nvitee CATION  CATION  CONCENIRATION (a/a) or UFSCRICTIIN ONAP 1 FWATION REETRENCE
(@) Sand = 13} T L — c—— TUTT T T s s e ZOOTIRO0T fleatiy | Wevads T T T T T T T T [ Virsduneg congitams e Vev ParweelT,SC W Vaitey Wy hetnot 1083 — "
Co Sand 2 ? ? s20 Reatls T, Neeads {abst -NKdx highes sllvvent baxen desonits Migh Mo b 193

(e Sand () ? 1% W00 ety 5. Wevads in enntegr.dlan, d ! . 1988

(e Clayey Sand 5 6 E) o, Barrwsl' 4 South Careiina ab Dreelat imaship clay ainers! conp Moihe se!, 1983

[ Clayey Sand [ ] 1 2 136 12, South (arolina Tab < & eadonuc! ides Nocherae!  1GR2

Co Zlayey Sand " ] 19 24(1301 14, South (3rolima Fig 6 tevt dingram (Fig 7: td ve sorplive minergis) Neherce!, 1983

(e 130 62 1nr 10 1000 Wean of 37 Danish so.ls Tab 3 So¢) char - Kd correlat ans  Tab 4- Rearession coef? Anderson £ Thristenson, 1968

fig 1.lop Xd Tor (d-tunctior 0 oM Tab.2¢ no-| prop.

te &7 . L] 1” 3 0 AT (Lattm) 17%meio | 9 (17-80) Xd tolume | )- Nd range iak } soo} provect ez lab 21 Nd  Schimsack or 3l . 1087
fo «+  Red-browr clayey 6010 ' (AV)1] GED {hestnyt G-dge P Tah 1R:Kd Feonrt had 10Ns of t4n 5 - Saq (nfl - conc < 1904
[C IS ()7 %2 (0N -U.8e (< Eu.Th Te. T} § Molmery 1004
(o -» . 117 1R} A Avesage, W: High, L: Loe } Xelmers 1984
(n S8  Heavy clay - | 1% (3] 82(75-2 76e-2 2200- - 700 Lovian Tar Foninnd (AL ) g (c 89 . 1987

(n S8 Heaey clay 2 19 " f2(73 1N 1800-- 200 Loviies Sav  f on'land (972 9 AC py (Tab 11 . Ce Wd < pH1 (DN . 0,5 Mo Qu.Ce) , 1087

o S8 Heawy ciay 3 1 ' B a(s 3. 1) T 90 Dieitote Save, Coninng (208 2 1% m 1n Finaigh with Englint sumear 13 Fioures . 1987

Cn SH  Heavy clav 4 3» 60 832 4. D) " (AN 410 30 Dlastuore Sav Fumlgnd (7 80 2 S w (o4 or Tab 1) - () in oM cortu a)}(Fig 11 = (o Kd ve PF) 1on2?

(o 58 Heavy clay - & EY [2) 8 0(7 3-- 1) L] 14000 Sale bav | Timland (678 6 2% W 1087

{o 58 S:Myciav loar - & 62 30 1.007 3 1) 17..8% 4500 500 amaa 2y | Famipad (D4 3 2w 1997

(o S8 lowmy sand " 21 640’5 1) P T 160+- 10 Lovrias moreen. b orinnd (4 m) 1982

(o S0 Sandy iore - P 65 an [T TR ac, o 140--20 Utk lucto aoreen. . bonignd {1 & m 1997

Ca SR Lowmwy sand - n 27 6 R(E e ) P 400--30 Juuka morees  duntand (2S5 4 . ae 1987

Co % Syndy joar - 17 43 k'3 6 2(6 6-- 1) 2 e d [ Partps anroe . Finiang (27 7 & my . 1987

(¢ ° Losw - 1] a 37 22 QR I- 1 et are-. ron watola *a okav , firiand 144 - 17

o 0  Sendy taae . 17 L7 2 14 098 3.. 7) no 290:1+ - 400 Peteaare ko) oSy, Fonland (24 ) . 1082

(0 60 Send 9 2 7 18 07:-0 01(0 )--1 01 R - &yperr <and {Ce-80FDTA 10 b-Nd-corymn - 1ytch) Hd mot 1o ) = colume Jomes ot al . 1900

o 60 Spad Q2 7 18 09 -0 02(0 9 © 't pees Sana for Haalerd xedimenta A froe ( ingold geoloo-ca' formatior Jones et of |, 980

Co 60 Loawy-vand % ? 1 30 19 4  iopm E.nanid lorept inr H:frow surfgce, Rypert aand '3 yic Lorr inssement) Jones et 2l , 1980

0K - T ) 5w

o 50 Losw “®e %0 200 30 17 e 2 n e 240y Cace'ta ‘FY Pe valley Jtaly Cone 370 22 Wl /mg - aame e for DN}

(o 58  Sivdy 'esm LR 2.0 10.0 2.5 60 (1n 1H20) 1 232 2 vercerl. 'y) Fo valiey lialy {DN: (= Mn e )

{o SR  Sandy Loae 12 1490 ne 1.04 TR (o M20) 63 Q56 2 GCaraatare (i) Po Valley, llaly Tab 1t ool proverst res

Co %8 Clay lo 3%.3 s .2 2.8 18 (e W20) 7 3 nm Vitignoea (V.), Fo Valiey. Italy Tab 3- *d = 12 hours

Cc S8 Cisy loam N %2 2 35 71 (on M) 33 3859 Sermpto ($Y Po vailey, ltaly

Ce 58 Sendy ioee 81 2 16.4 1.3 79 (w0 H20) T [ETR] Moat celi. (M Po Valiey, Italy

o SR  Se-dy losm 64 0 235 12.5 121 69 (0 H20) 14 1047 4 Fo Valiey, ltaly

Co S8 Clay loam ”2s 00 ans 40 76 (= WD) kL] 1617 15 Pe valeey. Itoly

Co 58 Clay loam M¥S5 2.0 B 2.5¢ 7.8 (o H20) 21 3200 17 Po Valley, ltaly

Co 5S¢ Clay loge ns 200 M8 2.9 77 (0 H20) TR 5804 19 Paovelley, ltaly

Co 50 CLlay loge 70 20 30 104 6 4 {in WD) TR 2%%7 4 Fo valiey, llaly

(e %8B Send . 6?2 $.3 1 8¢ 18 (in 100) I Y S47 © 5% Fe va‘iey, ltaily

(o %9 Lose MO "o x0 268 79 (v H2) & 230 61  Fo ¥s''ey. ltaly

Co S8 Swndy clay lose 50 & 199 300 408 & 4 (wn W20) %9 580 3 €5 Povatley Italy

Co S8 Sandy lowe % 0 20 19.0 167 60 (in HO) 138 701 3 3 . ltaty

Ce 50 Lose @ a3y 1o 187 18 (w0 H0) 232 2590 44 . haly

o Qa0 s =S 63 11 (e 20) TR 6 LI A s

(e Clay [ Y 4 . i 7. . 4610 A o Valley, Italy

G 60 Samy ? us o so $ {in 470} s 100 s (Tob 2+ sn-} type) [Tab & CEC - Kd)  (on JAP)

Co 60 S:lt.clay [T 150 L} CEC: { } - wea/a

Co 60 § Ll 185 6) 2% 4 {OW S (.t ln a9 Fe %) .
Co 60 Gravel-esnd 163 8) 400 [] Qlab AT lacve § Morsees, J975
Co 60 Sitt-clay 162 9y %0 [ Inowe § Morisyes, 1976
Co 60 Siit-gand (4! 8 7?0 F Inove § %or

o 60  Grovel (78 9 200 ¢ Inoue § Mor

o 60 Silt-clay (117 o 400 " Taoue & Mer (sae

Co 60 Silt-clay (149 © 2 1 Inoue § Mor

(o 60 S.lt-ciay {246 0} 150 4 Insye k Wor,

Co 60 F.ne gand . *r 3 0 » Inoue & Wor i

e 60 5.0t 143 0) 100 1 Troue § Morinava, 1076
o & Send a0 0 4 Tnour § Werisaes, 1976
Co 60  Ceave) INEI] 180 . Inove & Morgaes, 1976
Co 60 fune sond (122 8 400 r troue § Morin 1976
Co 60 Fune aand - (30 6) 100 4 Tooue B Mor 1076
Co &0 Sill-clny zor 1) L 9 Inove § Moros (13
{n 60 Sardy 80 450N () (p - Hpnlord site (Co 60 and Co-GOENTA) (Tab )i steh o col = Kd)(O W =34}  Jones et ol . 18

Ce 60 Sandy Ao (] CofEDTS - Hanfped v ite () - v %4 columr (el weth d Batch: 7 daws Joses et 3 | 1O8R

:o & Fig - Cova col desth f.g  Co RORDIA va M meb:iot,

o 80

Fig 3= Co-60fD1A va )X g0 la
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COPPER Ka_VALUES

[£44 L IRIE xd o LIXATIMM
L] Crer T (0w LA{R] 3 0 oy 1o
b W '! QLAY m: (.:m At ':v_.w '(':) ro:; n:un(s [CYRLL] [4A21L ] CONCENTRATTON (=t /o) or DESCRIFTION OMER INFORA ROTRONCE
S i Tmh T o ) meetme o T TTTArTT T T R Tabowsh « and Zasonks, 1987
T - R o Isbowsk i and Jasnaki, 1987
i{sbouch .+ and 7pnech., 107
i Tabowsh ¢ and lasoski. 198F
1 Isbownai ond Ivsenki, 10O
C Jasowsks and Ipsoshi, 19W7
4 abowtts gad Tysesk:, 1967
¢ Iaboushi and laneab:, 1987
¢ Isboush o and Jonesh -, 1087
0 206 I./g Pospano Beach, :'o'n‘l |‘a: ; ) :n.m ;u'ﬂ.'l I:I 7;;:.! :hnﬂ.u e ::.: ey .: . :g
1 13veq/q Fompano Beark, Flor.da l = heavy metals 1n mos 2 linanr 9] ot al.,
Wellandalo Lime soed by ke ' H FE SR e st S Tab S = Langeere coelf  Fiq 1 §.2 ¢ isotherms x Cr, Wi ooy ot 21 | 1963
3'.:’,’3.‘:: ::: . :':u: a:;:- 670 7q/%q [ ‘. ‘s";""j' 0 248 L/g Fompano Besch. Florida (N 2 2n, Fe. W, Ni, Cd. Cr, Co) Womp ot 31 . 1983
Pisatatinn Ruck - top tayer 105 2a/%g 710 4 S3vea/a




CURIUM Ka VALUES

e LR T
e 13 13 L3 1 [ e ™ e’ T ™ ™ ey ad ST IK AT I
tree WSt g e Cal03  5AT ran v 10 e AN (AU N CMONIKA TN i /al o THLCHE TION RHEE [N Ohea 1w PITEPENCE
DI IMRT T T T meges g o g e TR W . ) éE T T T aanT Cmacosburd neries i L T T T VR R T
<ty joam & s ' 1AHRG Cowp (a0 ire  SndWRNY Neoahita et ol , 1981
sandy ‘oam 5y 3 w s 3 a4 " & o qar #y'h x e ee waliace et a! . 147% wn-i properties Nishits 198t
s3ndy ‘oas a7 h c T RRNG N-baa, 0] Nimhita 199
wandy lane 6 n 3 [ (S R - o 08 1374 Lymar se-on (al i ¢ £ty (Lateact] chem prop Niahita P el
sandy lase & 17 ) 16 P5ak ¢ rurtid zanc ) Neshsba ot 3! | 108]
clay toam ”n a2 3?2 08 re riz " 3 [ ) AREDD Moty ‘e aer er Noicht, . 1981
ciay loaw ) v 1900 P R P R T Weahite ot 3l . 1991
andy loam m 28 ? 84 0 v m g ERT a0 Aiken apeien Woahota ot ai . 199
Sandy loae b > i ‘ : YT Neahity ot o' | 108)
2 toae B (] 1% LE [ an oo oo £180 Your ueeres Noahity 199}
a¢ 1, loam 6 17090 Nishita |
mues g a0 [ wa e w0 P LT &717 Tohect nps e Noshoty 196)
ok ? [V [YL0S W shite 19/
Ex L ]
oM bateact
(» asdimpnt 30 1730 {F.iyered) ford P rRF faten )
(= sedement 30 1070 (datyaed) fnrd B SRE L
(- et 10 750 (Oeior sed, lord b T THE Savama Ruges Plam
(4} ced went 30 Q0 (f-t ) Mar fong "8
1 sedimert. 30 OIN (diatya ' Far Fomm, SRT
(w <eq meat 30 1850 (nean * ba- Poad GPF
(= sud mprt L0 400 (Fo11 0 tar Fong uRE
(e sed mgnt L0 11500 (d.aryn ) Pae Fong 8PP
(e «rgiment 50 TARO™ idp . ne i cng CET
de
429 « RFE
sen ) J % ] 3 o L] mea/ RN [l Sl "I [N x4 AN LKATIIN
I1s# Lype SANG SILY CLAY  ORC Cal0Y  SAT FASTE () 100q RIOEY 8ty catin (PNCENTRATI(N (= ra o DESCREFTION OBES (WR AT FEITRENCE
e TS Thay ) - - T e e T T e T Tt T s T e 1 RIFFIGAET — T T T T s e wizer L Bc. 1ORT
Fa 1% (s L hlIMER (FuR % ge, ame Cavisen § Ao, g2
b 184 Ged-prawr -tagpey . S 0.0 7 YR, “hext et R.dor T3t 19: vd  Hepent bad 1M of Wiy Sealey § Nermeen, 1084
[LIEN IR 2 )} DG (e Th T Ty
oz & Av)) E3 hafu/l ennc
Fu 1% Smeet te riay 1s 18 10 2 el0F ' 70 degeeee © (ors Uad (P07 Pac fic ticear, deptt SE21m Kenng, 1080
Eu 150 eectete clay 15-718 o 1520 3151007 60 degrees { (ore 88 (FC 2 Facf.c Dcwan, depth: 587 |m

Renny. 1900
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IODINE Ka_ VALUES

X
=

o o it ot e e e ot e e et O At e S g S 3 e O 48 S O 0 S Rt e o s S

({34 % FRCF
L 1 3 ] % L} 1) L tH =0/ o e K L LeR1g A SOIL LOCATION
154 tyoe S0 sht Cse ORC (K03 SAL Fanig [t} 100a [U3LAS (aTn AT CIWCINISATION (= /a) or DCSCRIPTION OTHR T OMeATION VIR PENCE
L T T T omSTESs s m s e e m T T T T T T e Tat 13507%d Tormie s 010 — i -
127 TFi AN % Rl PemotMa MR (1000 04 en 1120 tab 1x w0+t prosertees. ?.’:'..13 " ;'M‘F‘"
157 As 3and () T Graniiig w ) 415 cm 1) o B €aluem - GCoound wales (€ ¥ ) Shreaed ot a) L oA
177 Bf Rl )9, Land LR T lemol/Rg e (08 15 4% o o { ) 0 X4 column = .eachate (L) .
127 ¢ Coy Sand (34 } Temoling 05 (0 b co CEC - emoi/Ma  Teb.&: Kd comp field « batch.
13 ) 1” ' o a7 ‘e g a7 30(17-56) Kd col. [ )-Kd range  Tab.1s soil srep. Tob.2: Kd
M & e 8 3(wolution 16 & Al (0-22ca) Surnrendsoan (Aiblia)  FRO (1131} Fig 182 2 ¥4 - 3001 horosen
131 ¢ 1 2 JsoivLion 17 1 {77-Mce) Auenrendz ina {Rrhig), FRC Pig 3- %¥d va (s » Ky romn
131 Ce 101 0 2{solutror 162 <00 {30.41ce) Ayerrendrina (Sebies), FRC €. 42 ¥4 - comcarisen znluar o Bateh
131 1¢-Ce 0 @ t(solution 8% 10 (47 90ce} Auenrendsina (B: Fi Fig 5 Nd - € so1's (8-hor-z08)
131 21G. 04 8 2(«olut o~ 64 <10 190-128¢e) Avenrendrony (B Fig B id - S soils !t On).
131 %~ 0 0 8 Ti=atuteon o7 o 1179-13%ce) Avenrendsina (B . Asst.rach
13 A 740 7 3{soluteon (3] wn {0 lcs) Parabrawn (Eschee:ier), FRG
181 A on 1 4{anlyl L33 nol {31 S2¢ce) Parabreon (Eschwe FRG
181 OrAg oM 7 Pinolution 83 o1t (52-62¢o) Farabroen (Exrhws: LA
13 AIOy oN 6 8(solut 0n 3 01 {62 13cw} Farsbroen {Eachs. . FRG Bonz® ot ol 18
131 et 0% 6 1(solution 1 e o1 (13-8Aca) Parabroen {Exche . FRC Bunz! ot nl-. 984
131 B2 0 6 2{wolut ran 137 01 (YRBce' Parabroen {Eschee: Y ot oo 1" 1ont
red broer cinyey $0--06 AV : 1 BE-) Chestnut Ridge DR, Tab 18: Kd  Fepo-t “ad 10N"x nf Kdg Seeley 3 l.i;.-. 1o
(liu .l“rg; ‘9 N :\-:'?"h fasee it 5""; & Kelmers 1984
: : . S . Smg A : conc . .
sand 7 3 ? 565 (% 21) 36 ST Coantal Pls.. (Sandy clas laae) [SPP3) aor (C3/1) MRa/T) ?'.xa.i :-;-f-.::;
sand n 3 s 565 (4 39) 55 St Cosstal Piain (Sa oy clav foam) (SFE3) U] in oM columny 2 T api pH Eﬁul: : “w.""
sand n 3 3 CeN (b2 LY St Coastal! Plair (Sandy ciay loam) (SF3) Eochhals § “W.‘u1
orgyein M. 010 S 148380 sohagnue peat (0 40ce! (12b. drcompare wnastu & a0 Nd) (Wi ldung eu ot 1974) b :;gé
eepyprr & M. 004 0. e sphagnum peal. i40 Bu. | ¥d colymn: p 651 a'ouv'mo
oraanse LR ; : to .':7]! '{;:{502‘; oeat (026 cm) Shesoard D1 1000
el 7 28.-0 00 to } W6em OHT,
-ea;, sand LI 100 1 14 [ 3 uy 17508 Podso!| AN ::::.::‘;?“i;:'
clay ot a8 ne ?2 ¢ 24 15 =l 27 6.1 & Chernozen Fia 3- NTA vs Kd vaiues n podrol + cheengzem Bors ot 3l .Nl"
131 loamy sand 11 70 t:g ::g :og ; rs.lquln rocot . ot e hoart ved LS L Y
! ¢ 1] <10- oa apric Histoco!. strongly hyadf g
::: -::;; :::: i : 1 :l:sgg :ng i :,-:-u:. brosn 301 from ioess :::: :z:::::: ::
7 M-¢ og g0 .
::; "::2 1-«: a é 10-€100 tog & Areoso!, parabrows 300!, Ah-hor.rom t"l: :t:-—lel. 1908
131 loamy sand 48 . appros 10 tog 6 Accusnl, brows 301!, 0-bn-.ipon l\u:'I i h....gﬁ_ 1988
1M cley . e 0 Tmealq n INCaND3 ! tog 8 - Bentonite, Sud-Chem ¢ AC Sanchen B“tl : s‘hf-".' 1908
131 f:brie orpance 690 T Imea/g 9 INDaNOZ sopros 100 log Pl - Sobac opest (high moor}, Stesnhuder Meer Mancoves '"" i s:“j-'u:. 1988
181 {4broc orgaric b ] 0 64mea/g LI LN ] 100 1000 lop P?  Serag oeal {high aoor). Nomigudor?. Bavaria M:| i immpch , 1008
S ope |} SRF - S-uuu: :.ur ::...t u.--: . byria! grownd \lab 14) (0. %0) (I-127) m:'""sigs—ul. 1908
50 ppm 1 negh River Plant a0l - hur qround i .
200 oo 1 ah Ruver Piant 3001 « burrn! proend {si90, Stone et 2l , 1384 See Co/Y (1-17)) :q::nv 1985
%7 ”a 1.0 e? &7 LI a2 ‘so! {parabrown earth) (1-131) see (3/8  &d : "looN  CECs B meq/Xg Du: I": '7” 77y
£€ :: 1-129 (tab 2) sen Pu/? Nu:i :d .2
“ y oy
o k4 Toka, go.! (13 12gort propertees) (Fig.1cbraskthrouph curw ;
- :: :: 'v‘:;:-'-:‘::” g'o gﬂb'nbltkrw,t curves) (!-o Sll---d':::h:-o:'l-rns) &:::: : :::ﬂ ;:g
179 " 1a.5zequ1 | brun period) Abate . .
128 Send 92 T 4 (€50 B Rupert sand Tab §3 Md: colummisr (V] o h\.c:z:ﬂnt: 'i';?!l) \:::::'U: .:-7'@‘“3
178 Sand A2 ? 4 04 (0 5.-0 4} Tor Mantord avd.sents hx from Rungoid guo-og:cal faration, Jones ot ol |10B0
175 Loswy sand ey 2 1% 1] 06 (0 1+-0 3 ' Br from surface, Rupest sand (Lypre Vore pameent) i wa .'m
153 Lowy e S i . ? w20 e ’ (gl?;;o " :.;e|;:ﬂ(:)-".::¢':::at-;:” :n . ;;J;":‘ tones ot sl 1980
s s 5 c0 30 17 g D . y. Naty cone = v Cuma - m for other / .
};: .S'::;y o ;(': ;"g 10 25 €0 }-n m; 1? n e Wercells (V). Po Vatiey ltaty on l(!{,,).,.}.," e conc. far other muctides) Corens ot 1 . 108BS

Tat. 1+ sei) proserties Carine ot 3t | 1085

continued...



TABLE B-15 (concluded)

[
SOl s 1 L3 ~eaf I %d SOIL LOCATION

154 Lyoe SNOD SIY [(VA 1000 CONCINTRATION (aL/a) or DESCTIPTION ABER INCE MATION YL
1125 Sandy Loaw M2 140 e 1w 7 ) 21 64 Caraatone (G}, Po Valisy. Italy fab 3 = Nd - T2 how
175 Ciay toam 3% 3 78 3% ? o0 7 w3 N Vollanova (V). Po Valiey, Italy
T 125 Clay ioas L] 7 324 25 H 293 % 37 Sarmato {SV. Po Valley. llaty
1125 Sendv loae %1 25 164 1 1 o 18 01 Monticetls (M), Fo Valiey, Italy
1174 Sandy lose 640 238 128 1 [ s 9 86 S Povaliey, Italy
1125 Clay fone 37 % 00 s 406 16 kL] 3 19 To valley. ltaly Carem
bt Ziay loae EL RS 270 ns [T Te 21 2! | 1 Po . Iraly Carine 198%
1125 Claw-loam ns 20 5 2?9 17 N 25 & 19 e . Naty Carons L)
! 125 Clay lop~ 30 320 no 1% [ X Y 1% s Pe . Iraly Carne 198%
i 125 Send o5 &2 8.3 1.54 1% i . 2316 5% fo T taly Carine 108%
T 125 tose 30 40 ;0 268 ’e "8 3¢ 58 6 Po Citavy Carone 1905
1 175 Sandy elay % 5 %% 00 s 08 64 % 8 20 00 6% Po . ltaly Carems . 198%
1 125 Sandy loam %0 7T 0 190 1 67 60 12y Q19 13 P . Itady Carne , 198%
1125 Losm ) (TR uo 167 1e "9 1o n P taly Coren ot ol , 1085
i 30 218 "5 6.3 IR TR a9 3 [ . aly Careny et 2l , 1985
! LIS 2 510 28 7% FOu 2 11 @ Fe L ltaly Carne et al | 1985
! 100 63 136 L/ke Sphagrut pe3* U R L | Lac du Bannel, Manitoba (Xd t-om apete JYCw: groundwale | labdr Kd a3 depth L dus Sheppard . DHT PAS |q88
! ot 137(raenfalts  (ameercia’ Sohagrus oeat (Tab B11F g 17= log %d vs Sheppard & Evenden, 1908
! X} QIFai 1) Comseec .l Sohaanum peat (0N - Se.(e,Pb by Sheppard & Evender, 1988
1 L3 Tewn ! fmg (1 e--2 0 0.4 c= Cleyed Dystrrc Rrunice! Fere (omm (MW= N, Cr, (« Shey d. 1999
! L Qrwot thg {0101 &% cm Cleyed Dystric Brunisol kd: Leachate =m0 ()} NA- Cr Shespard. 1909
! s 92 2 lemal/ng . (06 00y 15 45 c» Cleyed Dystric Bruniso! Soil Lype, P, CEC & w041 desc Shessard, 1089
' 62 | Jemiing { 04s 0 &) 149 ¢o Clevad Dyste ec Bryn sal Sheppard. 1969
! Sand n 1 038 62 Sart § 11 (wWRE) Golthom ot at , 19810
! » e 03 078 Soil § 12 (BWD) Collham et o) . 19818
! ” 0 208 069 S 416 {aiberts) Cotiham et 3! , 19818
H 20 LY 02 Hantord 4 Anes & Rau, 1978
! M4 n 06 ¢ 5 Aves & Rao. 1078
! M4 24 00 0! Clover ¢t 31 . 1976
! 20 * 24 17 Colerade & Clover ot al., 1976
i St a0 3 0o 1 Clover oL o} . 1976
! Y] 3 73 ) 4 Glover ot 2l , 1976
! 3 16 EX] 610 Claver oL st , 1976
! » % od 0 (vhmE ) C.lham ot 3t | 19818
' M mn a8 [UR 74 (Wt ) Cillhae ot 3l , 1%
: » 3 04 om (L o8 Coilhgs ot . 1981
1 ] kY] 137 0 9% (1 emngton) G ) ihp . 1M,
! £ 3 03 oo iNertt Ravd G . 1981
! » 3 o 0o (Atberta) Celtham et o1 , 19010
1 M) 1y s i1t (aeeenge prof.le) Jus § Barber, 1070
I 50 6 () o Betge e silt Rostson, 1973
! (hav 3 w o ywm 102 AN TR C.ithem ot ol , 19818
' r » 1 104 Teaneqsee (Dak Kidge) GClover #t al | 19/8
! a» & L )24 New Yors (west Va'ley) Claver et at . 1976
! M o e |3 dragases A Glaver ot 3! _ 1976
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IRON Ka VALUES

CEC % FREE

h
son. ] 13 | 3 ] 3 M (3 weq/ L] o L i ML I0E xd SOIL LOCATINM
type SAND st QLAY ORC €aC03  SA! PASTE (v 1000 oxI0es catim CALIIN CONCENTRATIIN (w /o) or DESCRIPTI(N OTHER INFOPMATION REFEPFNCE
Saed L L o T s T T700 (800) ety 1, Nevads Bestiy Wevads Barees T T Toralime West VaTiey WV a7
Sand 9 2 7 £000 Beatty 2. Weeads (sbat. s Ke highest in albaline Allyvisl Bugin devonsin ,,,.:,:, wl. T
E""‘ Sand (] ? 15 1::‘), HB:-u, 4, Neveds ;.. aontagr:llenite B zealiten) 1083
ayey Sa L] 6 a6 (1 rvwett 4, South Carelina ab l1akdrmineral ohase char. Xd col.s( Yereduei W
Clayev Sand [ 1 21 6000 Barneell 12, South Caroling 12b2+Re 1a% conshiostesturs surface .n£ } clay .::.::?‘mhm..,...,:: ;:33 .
Clayey Sand 3 ] 19 £00 (680) Barnwel) 14, Sowth Carolina 1ab 3: Soi! test. & miners! conps  Teb.&aKd:6 radionuc!ides Neihainel, 1983,
Fig Gstest, diagres. Fip Tskd ve. sorplive ainerals Neiheinel, 1”" e
lgm 600wmo | /kg 90 firthec :lui Chernores (Yab. 1) (CEC: mmolhg-1) Sheppard i s””"‘ “"
and 16mmo ) /ha Orthic Regoso!
% Lose 50 80 20 3.0 7T (o WD) M9 5188 Tacotta (F), Po Valley, Ttaly (Cone = 378.33 «Ci/mg - same concentesbion for O.N.) %::3’-':;‘.?"'35;‘ 1987,
S0 Sandy losm 0.0 200 100 25 6.0 (wn H20) 77? 294 4 Vercebly (V), Po Valley, Ttaly {0 % z Co,Cs,Mn,1 o .-
59  Sendy Loam 74.2 140 1ne 1.% 7R (o MO 63 a5l Carcatane (C). Po Valley, ITtaly Tab.1z sot! properties
59 Clay loae %.3 7ns %2 28 78 (i H20) ”3 1259 Vitianava (Vi), Po Valley, Italy Tab 3: Kd ¢ 72 hours
0 Clay Ingm N 32 324 3% 17 (i W20) 3 1154 Sarsato (S), Po Valley, Ilaly
59 Sandy lose 6.1 HE BB 134 79 (0 120} 15 0 803 8 Monticelli (M), Po Valley, Italy
59 Sendy loae 640 25 125 121 68 (v W) [ 2905 S Po Vatley Italy
59 Clay loam 3.5 3.0 s 4 96 1.6 {in H0) 34 1185 15 Fo valley, ltaily
50 Clay loam N8 270 35 254 78 (w» H20) 24 2079 17 Po Valley. Italy oo
50  Clyy lomm ns 200 05 29 17 (in W0) 25 2240 19 Po Valley, ltaly .
S¢  (lay low= no 32.0 iAo 1 9¢ 6 4 (10 HO) [} 567 2 o Po Valley, Italy e
59 Sand [.B] 62 53 154 75 {0 W20} L) 24 ) 55  Po Valley, Italy o
59  Lose Nno "o %0 2 68 19 (1n H20) 76 2231 61 P, valiey, Italy e
$9  Sandy clay loam $0.5 195 30 408 6 8 ('n HW0) 2 8 a9 3 65  Po Valley, ltaly ..
59 Sandy loas 9o 220 190 167 50 {0 H20) 13 ¢ 547 5 713 Po valley, Italy -
59 Loss Qs 3.5 140 167 79 (10 H20) 32 2012 17 Po Vatley, Ttaly -
% Loas Ba0 s NS 63 71 (w0 H20) 30 1796 81 Fo Valley, Italy .
59 Clay 4% 208 S1.0 3.8 75 (an H20) 31 2121 9 Po valley, Italy Carine et ol 1988
59 Sand m an ] A {Tab 7+ =01 type) (Tab 5z CFC « Kd) (in JAP) Tnous & kr!.;- 1976
S9  Sitt-clay an S00 8 CEC = () = mea/g. 9 tables, 3 fuqures. Irove & Mori o 1976
0 Silt-clay (%5 6) 100 ¢ Toous & Horistes :
%9  Cravel-sand (69 %) 500 ] Tnoce & mor
5 Silt-elay {167 9) 120 E Troue & '."“'
b : nd (1 8) 200 p inoue & Nur:‘".
59 Crave! (79 Q) 5 1 T 1 et saes,
S Sineelny (417.9) 60 u Troue & Horiseen,
59 Silt-ciny (140 5) 2% 1 Toae 2 'b:
%9 Siltclay (246 0} - J Jrove & Wor 1076‘
o oane oo Tooe L Inoue & Worrsems. 1976
; ;.:: "(2: g) - " tnoue § Werigasa, 1976
59 Grave! (21 1) 0 . Inowe & Morisawe, 1976.
59 Fine sand (122.9) 2% 0 {mn : ::r,u-.. 1976.
50 Fine sand (39.6) B) 3 ]mc H 'brg-m. 1976
59 Silt-cley (200.1) 15 Q H . : risyes, 1976.
Hallandale fine sond 14 5g/%q 8.2 1 13vealy 0 616 L./g Pompano Beach, Flor da Tab 1 = cations 1 soil. Tab 2 ¢ soil charact noue & Morisawa, 1976
Fiantation Muck - bottoe Isyer 27 Sg/nq 130 1.58uvea/q 0.159 X/g ®omozno Beach. Flarida Tab 3 = heavy metals in soit. Tob 4 = linenr Xd L/9) :”' et al., 198
Plantat ion Much - middle layer 670 /q/ha 12 4 .0%eq/q 1127 U/e Fomoano Beach, Florida Tab & s tanamuir coeff. Fig 1 &2 s isotheras = Cr ’”; ng ot 21, 1983
Pigntation Myck - Lop layer 705.29/M0 710 4 S3uea/9 0.521 L/a Pospano Beach, Flor.da ON = Cu, In, #a, Mo, Cd, Cr, Ca) N Yong et al., 1983

Wong et al., 1983
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(¢34 % FREE
SOt 1 < L ] Ll L) »a/ 1RCN Crer £ (e MCLIF ud SIL (NCATION

me Iy tyoe San Sy CAY  ORG (a3 SAY PASTE  (v) 1009 30 33 CALIN (AT CONCENTRATHON (oL /q) or DLSCRIPIICN ONEP 1N eA1)ON REFEFENCE
Tk 210 Tine sandstone - «cily sand () —_- . —— 70 5 " 7100 Yab @ #ayi-0y2 Lel 1981
Pb 210 fine sandstene o <:lity sand 5 100 o 726 Sie grology al , 190}
Pb 210 Foine aandatone - <. ity sand i3 1500 ® 230 - Selit Rock Format ior ) al , 198)
Pb 210 (ine sondstons « 4:lty spnd 70 00N . ::u-l):: EL at., l”&
L orasmic N Q000 (') conmercial sphagrue orat (Pb) {Yab €) (fip 12 = loa Xd va log ¢r) epeard and Evenden, 1

100 * Tab 6 - ®&d = CM {avomstric mepr) Sheppard and Evenden, 1908
b Loan 18 13 1 21000 L/Xg 2 Port Hope. Ontario (N Tk ) Fnri Mope sorts  Pers comm Sheppard, WCE & RJP. 1989
Pb My and 2 o9 58 19 L /g 3 Port Hope, Ontar.o Tab 1: <o) charact  lab V1= Kd (L/Mg)
Pb Org 1 P 120 30000 | /Xa & Port Hooy, Nntario 4 sosfs | remacnder . ND
Ph Fine sandy loae 1t ’a e7 59000 L /Mg 6§ Port Hooe [latp~ e
() Sand . 0 35 . 4%.50 29 (a7 2 81062 So.t Corritge ot 8) |, 1987
Py 00 0] mift Ce '
4d 0 as 15.50 70 1Cazei 131063 3001 C rritse ot 0!, 1987
44 0.0 018 molf, Gerroter ot al
" - 20 2.5 15-80 - 16 [Ca2-] - A %1063 fee D rrotee stoal 1962
h Unpo! lyted orann ¢ so1! % . 0-0 01% wotfi 2 5201008 oot & Gerritae ot of , 1982
™
1) Unpe ! lut.ed pear, 190 . 4.5 [cer.) - 1 81062 Peat 4 Careitse ot 3l | 1982
) 0. Cmat
Ph Unrgotiuted peat 90 - 4.8 . ?(2:'«4.' " & 3 Pest A Cereibae ot 2! |, 1962
iy 0.0 01 wnifL
M telivied peat %0 62 2 30i0F4 S0 ' B Cerritae ot 3t , |
Ph Sehugnue peat . 4.5 . R Py . Wolf ev st , 1977
<] Sohagrue peat - - &-5% . N 0 024 meq 20100 Volf et ot , 1977

Calerm
LITHIUM Ka VALUES
(EC % FRLE
soiL L [} ] 3 oH H o) 151Im (rwr % o ey 100 “d SCl 1 OCATIIN . .
o158 Lyte SMD  SNT (LAY (RC (€03 SAT PAST (4 100~ IPFS CATIN CATIIN  (INCENTRATIIN n./q) 2° DLSCRIVIIIN AUES N RmA" [ REFFRFNCE
VT e T W T e - huhhate - - Ao N (AT T T RRTd - TWaighion T Wngenit T i8R
used 44 - 0 «n sode’ e wlationy

13 1 quren)
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MANGANESE Ka_VALUES

CEC % FREE
son £ ] % L € o™ ™ Y %0 o s e ML J0E *d SOt LOCATINN
mK. IS4 Lyse SaD snt A ORG. Ck0N  SAT PASTF () 100g OXIDES CAtIne carIne COMCUNTRATION (aL/e) or DESCRIPIION OTER TN ORMATTON
W 51 Weavy cley -1 1] [ 932(F 1+ ) 2.7 100~ - - 700 (904 - 911 o) Lovioan sav: Finland  (Wa-54) [Tab.10 = Wo K + o)
Mn 54 Meavy clay -3 1 [, 8 a(r 3-- ) 21.-2 - ) (200 - 215 m Olksivoto S s iniang (WM in Tab 20 - () on oM colymm)
: :“ ::-vy ;: -; :; : ::g ‘I): ?) 5”7--7 og.l;oo (? ;: -2 :: - on-hsm. Savr, Funland (ON = SrCs.Co7nCe) (Feg. 11 ¢ W Kd va R)
avy clay - - 1) .-l 4100. - (6 - 6 35 m) Salo Sev: S0l L class f1ed by DHT f
Mo 54 Sty clay lese -6 0 » 1.00.2- 1) 1.5 43070 (276 - 330 ») Jamms Savs, e 7 DT froe tastury vriomyle.
Wn S5 Leswy sand -7 " 2 6 4(7 14- 1) ?20..2 96+-3 (4 ®) Loveiss soresns, Finipnd
We 54 Sendy iosa -8 £ b & 47 3--1) 3 2.-2 , 4.3 1.5 o) Db tuste
W 54 send -9 n 6 8(7 0--.1) 21.-3 160+-10 (35- 40w Juub
Wa 84 Sandy lese -10 ) 6 2(7 0=- 1) 2 3.-3 130--10 (27-2%m P
e 54 -1 an n ” 9783 2) 19..5 4300 - 300
We S8 Seady foss -12 4 2 14 e 9(0.1--.2) 40.-a 2700--300 € inignd
[ : Lesm ;:g g.: gs :.: 1‘; }.. m) u’) 9 16851 Facalts (F), Po Valley, itaty (n-54)
L] Ssndy loaw " ) ? 106 § Vercell, (V). Po Valley, Italy Conc + 328 A0 - for
W 50 Sendy Loss 2 M0 18 1w 18 (v H20) 63 1002 Cargatano (€}, Po ¥alley. ftaly o, P Aot el o st ot ylemnts)
e 54 Clay loes »%.3 7.8 6.2 28 78 (o 2 323 5118 Villamova (¥i). Po Yalley, ltaly Teb 3 : &d = 22 hours
Wn 54 Clsy loaw N %2 74 3 17 (in w20) N3 31370 Sereato (S). Po Valley, Italy
W 54 Sendy loem 8.1 ns [X] 1.3 79 (1 10) 150 2432% Montreeils (M), Po Valley, Haly
Me 54 Sandy losm 540 2.5 2% v 58 [»n WD) [} 573 4 S Po Valley. Itsly
W S0 Clay losm 2.8 0.0 13 4 9% 7.6 (1 WD) 34 ey 15 Po valiey o 'y
Wa 54  Clay lose ns 7.0 38 2.54 18 (s H2D) 21 srwr§ 17 Po velley Itary
W 58 Clay loee ns 7.0 [X] 29 77 (v H20) ns 571218 19 Po Valley, Italy
#e S Clay loym 3”0 2?0 1o 1 64 (ur WD) 204 1929 41 Po valley, Jtaly
Wn S4  Sand [ X 6.2 53 154 75 {en H20) 71 1513 55 Po valley  ltaly
W S0 Lose 3.0 “o 50 260 7.9 {wn 20) 726 237176 €1 Po Valley. Italy
We 50 Sandy clay lows 5.5 198 [X] 08 6.8 (1n W20) ne 5 2 65  Po valiey, Italy
Wn 54 Saedy lose 9.0 20 9.0 t &2 6.0 {1n w2 135 523 6 73 Po Valley. Italy
W 54 Loem Q5 435 a0 167 18 (v ¥20) 22 47960 17 Po valiey, Italy
W 50 Losm 4.0 7.8 95 63 1.1 (w8 W20) N 4986 9 91 Po valley, Italy
M S (lay 2%.5 208 1.0 LY 15 (i W) 351 IO:;S 93 Po Valley. ltaly
M S4  Sand (.3 ! A (ON -5, Cs, Co, In, Ag, Fu, Mo). (i
Mn 84 Silt-cley 7a 1) 2100 8 Tab 2: 301} Lype 1-:'5: CEC -'u tin )
- hhechy o :} 5000 5 el o male a, 1976
L Crovel-gand 9 ® 3 Wn-56 was ysed ins ¢ M -z . .
-5 Sreeiey aer 9 16000 b s tead of Mn.54, not detormined. :m: : ::nun. 1976
W 56 Siit-sand (979 % 4 Toovs & mor ez, 1376
Mo 54 Geave! (28 9) 500 [ Trees & Pt targ
Ma 54 Silt-clay (r 9} 700 L] i i ib“"“' 1976
W 50 Siit-clay (140 5) 1 1 Tnoes & woyisem, 1976
We 54 Siiteclay (246 0) - 3 Troes § oy Bres, 1976
Be 84 F.oe sond (60 3) 50 K 1 : risrwy, 1976
58 Sue (149 0) %0 L oy H Rorisawa, 1076
W 54 Sand (24 3) 14 " l"w' : Rorisans, 1976
W S Gravel (27 1) 800 » nove & Rorisses, 1976
Wn 56 Foine sand Hne e 2000 a 1976
Mo 54 Fine sand (3¢ §) 0 4 1376
gl b [ 14.5g/x 6720 1 :;.m }) or:oz/ ? Besch  Florid 1 }:;f;
[ Hyllgndale fine sand 9 . a/g . i ospano Beac! or 1y ab 1 = cations in s0il. Yob 2 ; gei
"o Flantetion Muck - boltes layer 7 g 730 1 38uealy 186 L /g Pospanc Besch, Fiorids J3b 3 - hesvy » tals in 300! ,m.: : r::::f"u L/
L Plantation Buck - middle layer 670.lg/%g 1% 4 O3uen/ 036 L/ Posoans Beach, Fior ida Tsb 5 : Longeusr coeff  Fig 182 + isgtheren ¢ Cr/ oW,
"o Plontation Muck - top lnyer 105 .29/%g T 4 S3vea/a 226 L/9 Posmano Beach. #lorida (0N = (o, In, Fe, N1, Cd, Cr, Ca) I
[ 080y 06 38 14 61 24 95324 1 Norfoth County, Unta-ic Xd = liaid (Pers  communicat ion)
[ B¥M 109 B 12 68 29 %6283 ? Drford Cownty, Datarso kd = tiakd (Pees  communication)
L) W 6 86 18 1M 69 30 39695 3 horfoli Cownty, Datario Kd : Liokd (Fers  communication)
"~ ®Hw 54 28 16 63 19 18357 4 Norfoli County. Datarro Xd = linkd (Pers. commun:cetion)
e @sae 99 66 35 6.2 M 38718 § Norfoll lounty Ontar.e ¥d « tinhd (Pers  communicalson)
- 04 673 Y82 2.2 12 4] #9679 6 (Dendave B7011W) Rd - 1inkd (Fers. cosmunicatien) Sheopard, 1989

continued...
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TABLE B-19 (concluded)

S01L [ ] % cre % FREL

yrresreveeerery &

IR EE R R R R R RS S S R A R RS R R R SRR RN RN RS R ER R SRR R R R

% 4 ) oM i [ 1L e L O MLLIDE xd SO LDCATION
Lyse SO sty (LAY ORC G203 SAt pasw (v m&/, OXJDES tﬁum CATION CONCENTRATION (aL/g) or DESCRIPIION OTHER INFORMA™IOM REFFRENCE

LR L0 T 7 18 1.2 T 35.076% T HorTalt (ounty, Untarre Kd z liakd (Pers. cosswnicat ien
0.3 s» 3.3% 1.1 66 21 19877 9 So-folb (ounty, Ontarie Kd r 1onkd (Pers  communrest ion
N 954 .38 3.9 1y 15.87942 @ Norfolk County, Ontario Kd + linkd (Pers communication)
0 % Ri) an 25 56 14 4144 10 Norfots {aunly, Dnterio Kd = linkd (Pers communicatien)
8.7 M8 617 o 6 6 436577 11 Norfalh County, Dntarie %d 3z

#2.68 16 .47 o 1.75 6.2 16 52034 12 Norfolh County. Ontario «Kd =

9% 9 4.0 1.2 148 &1 14 53838 13 Norfolh County, Ontarie Xd =

9 3% a9 e 1.98 6% 30 40643 18 Brant County. Ontario wd s

9.3 LR A 20m $0 18 22498 15 Braal County. Datario Kd «

.12 9.42 2.46 ) 68 67 ! 2 14582 16 Brant County. Dntar o Kd 2

61.2 02 184 6% 68 72 4500 17 Xent. County. Ontario Kd = linkd (Pers. cosmunication)
9.5 5.43 50 262 71 @ N 18 £lgsn Counrty. Ontareo ®d t linkd (Pers communication
0683 908 412 38 62 26 17709 19 Middleses (ounty, Ontario Kd = t:oKd (Pers communicalion
0% 95 245 148 64 16 17499 70 Middleses CovnLy, Ontye .o Xd z Jold (Pers commnicalion
1537 149 968 1316 [3 1 2) Widdteser County. Ortar o Kd = {1nkd (Pers. cosmunication
718 215 64 53 7 210 94 22 Widdieses County, OnLar o Kd = [inld (Pers commnicaton
93 04 a0 205 1 48 65 39 38y? 73 Widdieses Counly, Ontar o Xd x t
99 622 1688 1 X} 37 26716 24 Widdteses County, Dntario Xd =

9 o7 'Y 1 406 175 6 31 91192 25 Elgin Conty, Ontarso Kd = lenlld (Pars communication
9.3 ?2 9 11 28 69 74 02016 26 Elg.n County Dntario Kd + 1iakd (Pers communication
09 B 468 30 [ 46 53337 77 Eigen County, Ontar o Hd 2 Vinkd (Pers commynicatien)
83 .64 11 74 4.6} 182 Tt 45 09788 78 Eigin County. Ontario Kd = Vinkd (Pers communicolion
84 68 9.%2 &8 43 &8 28 09434 29 Kent (ounty, Owtario Kd = linkd (Pers communication)
L] 3?7 & 87 28 61 72 65781 30 Kent County, Onater e Kd = 1:ad [Pers commwnication
3080 2321 B9 s 71 68 22806 31 Keat (ounty. Ontareo Nd = 11akd {Pers communscation)
69 4 17 67 1293 1419 65 LA -] 32 Keat Counrty, (ntar.n Kd » feald (Pers. comsunicatien
9N 5N 2@ 168 61 [T L T3} 33 Elgen County. On ¥d z Vunkd (Pers ity
20 49 8% ny 3 I 54 29927 3 Bruce County, Daterio Kd +

39.59 0.4 19.57 3.5 7% 60 6383 35 Keat Cowaty, Latario Kd s linkd (Pers. communication
2.9 33 an 168 57 13 00019 36 Etgen County. Ontario Kd = linkg (Pers. commynication)
.51 6.9 193 04 67 19 89193 37 Elgin County. Ontario ¥d 3 ikd (Pers. communicetion)
”. a7 7.8 36 2.82 69 58 16449 38 Norfoll County, Oaterio ¥d + 1y¥d (Pers commenication
-mes 707 Rt ] 0 19.71848 39 Norfotk County, Ontar:o Kd 2 Linkd (Pers  commnicot ron
9N.01 572 32 198 56 13 1643 40 £1gin Courty. Datarro Kd = 1 inKd (Pers commynicetion)
02482 N LN ) 1.2 74 79069 4) Elgen County, Datarie Kd = 1inkd (Pers. communication
1.8 2% 12905 44 62 37 05058 47 Ovford County, Ontar'o LR . commenicalion
3”7 104 598 3 63 34 0074} 43 Orford County, Ontar o %d = conmun 1CL 1on)
2038 LN %2 56 (1] 71.2223 44 Drford County. Oatario Kd = . Commynicat ion
LR B X 21 4.9 6 9 70055 45 Deford Covaty, Ontario ¥d = - commenrcat ion
an 9w 88 1304 7 142 235 46 Waterioo Cownty, Datario d commmn s cat ion!
19.11 3.9 37.53 39 T 55 23799 47 Wetlinglon County, Datss 1o Xd conmun 1Col 10n!
91.33 49 s 2 7)) 46 BIES9 9 E£igin County, Ontarie commyn 1C3L on'
.25 200 %06 4% 5% 23 1509 49 Esses County, Ontario commwricot ion
2006 330¢ 39 403 68 46 88911 S0 Esses Cownty. Ontario commyn 1ot ron
19 5073 4531 592 T 74 83128 91 Kent County, Ontarro ° costus icat on,
80.17 » 1493 a8 72 &7 3573 4?2 Weliington County, Nntprin conmyn i CaL ron'
495 35 175 97, 13 137 57 53 Dufferin County, Ontario . commnication
2635 4915 2.5 58 T R? Q04) &4 Duffer:n Count), Datar:o cosmunicotion
3N 59,69 1639 B8 M T3 2% 5506 8% Ceey (ounty. Ontar.n tonmun rcat ien)
56.60 30 62 12.% 3am 12z 68 42676 56 Crey (ounty. Omtar o . commynicatien
29 %1 NI I 66 3 48102 57 Brore (oosty. Dntar-n commyn icat ) on)
38.73 9.7 20.06 am 12 % 66531 48 Peeth (norty, Detario . communicetion
Ny W 2105 3% ? 42 01794 50 Perth County. consua rcat ion)
6 5 2 1.2 I 7 17 1040 60 Hu-on County, Ont coamyn 2oL ron'
2% .58 H 97 15 129 1.2 116 4787 61 Hyron County, commya icol ion)
484 35 M 094 202 1S 9 5202 62 Huren (ourty, communicat ion
11844 n N 46 .52 [ 1] 61 69554 63 Lesbion (ourty, Dntar.o " ]
N B XA A6 67 TS 61/ 6 Lacklos Counts, Tt pmaiibida
3758 R ne 30 1y S04 65 veliingtor Cowaty. Dntac o conswn 1cat ron
a5 279 B 0 0 346 4575 65 Wellingten County fmtacio commn icat ion)
W MO 76 [ 0 238 6713 67 Wel bingon County. Ut . commn oot 10n
MEs 204y 200 S 72 4017307 68 Ve llingten Covaty, Dnt . commenicat o)
0913 660 48 &) [X] 24 92567 69 kases Courty. Dntarie " commnicat ion
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MOLYBDENUM Ka_VALUES

<4
SO, 1 3 1 3 L] % " w weq/ {4 % (e WL IDF ud S LOCATINN
me1sh Lyse s SILY a - e Cat03  SAL FASTE (v} 100a CATII™ CATIm CINCHNIRA IO (w4 /q) or DLSCRIFI M NDER IFOMATION EFERENCE
W TEW-Ah $? 81 2coolia-} R g (0 0) 0-4 ca Gleyed Dystric Bremico! Tab 1= st N =17
o Ao s 1 2 Greottg ! 261 (15 8) 415 cn Cleyed Dysterc Brunisol Wt Looeh = o € )ji‘,L. o () Shespard oL o1 1'9‘!7'
"o Bt -8f0, s2 2 icanlhg 1 ste (1 n 15-45 ca Gleyed Dystroc Bruniso! CEC: emothg-1
o C-tey 62 1 Jewnibg-1 142 (14 D) :ts Sleyed Dysteic Brunisol
e OO sand {31 Nveals 1 Tobh. ? s 20l ¢,
Mo 9 xelt-clay {241 )uea/a 140 1] (::-?,- (f( LT ™
[ : selteelay (55 6)uva/g 02 (o % = Cs Co,Mn,2n Ag Fe)
bnd vet- (69 S)vea/y CEC * * I
"o ® (16 Q)ueals 160 t St ) oy e
e {4 Bluea/n 60 ¢
e 9 {78 QYuealg 5 4
e W {117 Nuea/g 12 L]
" 9% (140 S)vealn 400 1
Mo 99 selt-clay {246 O)vea/g 200 J
Mo 99 fine samd (60 urn/g 2 [
Mo 99 sl (149 O)uea/p 270 t
Mo 99 send (24 3luealg - "
e 9 gravel (27 1)vealra 13 N Inove and Morisaws, 1976
e W fine zand (17? Blueq/p ] n Inove snd Morisaea, 1976
M 99 fine sand (38 6)uea/g 18 " Inoue and Morisaws, 1976
:: ® :F.zq.;m - (:00 l;uﬂ;lo 8 2 ,:o) g ¢ em Chered D 8 ;m :: f:'-: ». ::;:
. - 1 Zcmo)fhg 2. - -4 cm Cleyed Dysteic Beynian) Per: . rigava,
"e be £ ? 9emol/ha 10 2--0 71 €15 ca Gleyed Dystesc bronssod K- Lovehate s me () ‘iaf'ér:ld::i-?'-'?) Semard, 1
"o 8F)-9 9, 5?2 ? lcmol/ba & 1.0 M) 15 45 cm Cleyed Dysteoc Bruniso! Sorl Lype. Ph. CEC B 3011 desc from BLC. 1Y Shepesrd, 1999
L] C-Coy 62 1 icmol/ug 13 3- 0 8() 145 cm Cleyed Dysteic Brynsan! M -1V ({JE016(3)) Sheppacd. 1989

Sheppaed, 1969
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NEPTUNIUM Ka VALUES

414 Lim

i A 1 € < 3 H i wenl 1N ooy [ ¥4 "SR] L] SN LICATIN
L4 4 Lype Shn (3Rl LAy 14 CafUd At rasyy ) Ttg mme (AN AN CENCS NIRAY TN ( /q} ar DRI e NHER 16 DRNATIMN RITERMNCE
N S ViV Teae T T - K] TET TR TR ERULED LD T [Tt 13 T TS TR Abura aeen. Tmenis Tynic Reqiudniia] W O3 TLah 2} Wik ila ot 1, 10R]
Yp 7V el ”8 % 8%y "t as o B oenlumn ()~ estrget M Nichita ot o) 190
N PV «andy inae 54 3 12 24 S 2 (4 0om I [ " A on 3 Malhis werres, (Flinther Faleadutta) Sedd peanert oou, ot (FC fo o Wallage ol 4l 1979 Mishofa
Ne 23/ sandy loas 24 ™ sh 1R 8 Sa: Lyoe and % main clay o nerals froe Nighits, 1991(]1 215)N.ahily
Hp 737 ey inse & A 7 57 50 f4 a0 ) 182 " 1 e 3 Lyman ser e, (Tyoic Haptorthads) Noshitg
Ne 7% asmdy loas (%] (& .OF) fyere s Wichiby
Ne 237 elay lrom ” » 3? 06 1812 n 120 - nt 3] Hutleyiile (rafravenue- 178 Calll) | (1yn.r dnr-iFiyennt)
M 2} clav lose 0K (" 28) oy "
Ne 237 <andv loew n ” H B &0 (5 %) 1 < 99 “e " 10 M &iboa aprina, (Xorig Haplahymylite)
No 737 asndy lnae (X (6.5 0 o8
e 237wl lase b (1] 1% PXY 67 (6 1Y) 7 28 "o o LY ¥rlo asriey, tlgpic Yeravtheris)
Ne 737 <itt lase F Y 6.93) ey "
Nn 237 eurk ™ 3n [ oe 1.2 (6 20 &0 Y o au e 0% Faheot asripe, Micranl) (nnt ¢ lass.f .ad)
Ne 23T wurk &0 R (7 2% - % 1,
Ny P31 arpaeic € OB 1)) 1000(. . 7004 (0 40 ) o RE1) fna Lab ) (D - o/ Sheroard wnd Thibawie, 1998
NHe 23 crawmis 6 09(0 Oay 1N« ABN) W1 (4D RO ce) Sheopard and Thebauit, 1088
N 23] meadnss 5 Q4(7 ™R an SCE (D a0cw) Sheppard and Thihautt, 1088
Np Litter 2 LFH AN [ Bl 7cmmifty [ N 4re Tak 1 ant! peep .0 -antiral Sheppard ob. a3l | 17
No be = by [ 2 Qcanlfbe LR ) [ LY P4 oa (Y O Seackate | ) Sheppard o1 51 , 1987
[ (LI N TLUTT s ? 2 leanllhg IO ] 18 em Sheppard ot a) . 107
Ne Los R :(-{q 697 | Traelfha X NS Shapaard ot &l 1987
Np 23 Glavconste eand 9} 26 60 66 (3) 9% av a: (L] 137 (A Ry N Netherizade e CAN fAppandis ) NN Bm Ty Ve) Feons oL al | 1086
Mp 22 Giawconite sand LI 29 6.0 66 (5) 380 Ay a ' 17 6 (A N b Netheriands Fre cepnrt ie y penbles  K4-JONDTe Prine ot ot | 1996
Ne 3 Clauconite sand e 29 6.0 85 (& 296wy At o, N6 (AW Nt Netherinnde Rede. funetopn of Pl £h % . §ome - APPENDICES Frone ¢ 3., 1ODK
Ne 23 Ciaucomite sand 9 7 e (X3 €5 (6) ELTarY At ) A (sE N L Netherigrds Aer  Berahie A [ 1 amibial gH Prim
Np 707 Ciauconite sand a1 29 60 10 (6 WL - a7 t o™ 144 20 NE Netherlvade To kA cnlumn, B sersh.r, o= gnasrnbec. B: batch, G2 cofums yng
N 7N Glwueonile agnd et 1 20 50 6 9 {6) SRe wy 2 9. P T NF Netherigne o M oactardy Fork sslt (2 vedeoted Frins
fe 237 Cranconite aand 2% .1 29 60 58 (5) 17 av a7 - 7 9 (AN-B) ML Hethertzads Invmives - sait dene Poing
Np PA1 Clancomite <and 9 e 60 £ q (5} iy 37 [ 14 (AN-B) Nt Metherisnds Prons
M 737 Clauceonits aand 9 ) ?e 60 S 9 (%) 11 &V 3 TN 1 6 (W-D) (6 N E Netherlgads Prim
N 237 GClaueanite sand 9.3 29 60 [N (3} LY s 1™ R0 (M-R) (6 N NeLherinnde Prine
Np 737 Clauconile sand LI 29 60 &5 (6) 21 »¥ 3 (] 48 (AN-B) (4} N E Notherianda Frime
Np 2 Cisucanite sand 91y 20 60 &7 (8) .7 ey ar 7w & (-8B (6 NE Netherlandy Prims
Nr P07 Glaucon te sand 2y *0 X} 8% (5) 137 - 3? 1. 16 (W-0) (0 NE Netheripnde Peina
Np TAT Cloueanite wmed 9 ) X 60 &7 (s) 114 &y 3 P 12 (W) (9 NE Netherlande Pring
No 731 :Cisvconile sand oy 29 60 58 (<) % e Al L] 19 (aN.() e N[ Notheriands
Ne 287 "Claveonste ased [IN] 29 50 64 (8) 19) av 3! V- A9 () (e NE Nethertangde
Np 230 Clauconite sand Ny 729 (X ] 62 (6) 101 av A " 8 8 (aN-() (e NE SNetheriznde
Np 730 Glawranite sand Ul 70 60 63 (5) 1wy 37 2w 66 (M () (8 NE Nether.aads
o Sand. Goke 1012 (5) 1o W 195/Ca.. ot (™ (e Cortehen, FRC
Ny Sand, Coky 10}2 rs(n 9 ay 18877 nes 25 R (AN A) i¢ Corlehen R
L bard, Goby 1017 60 (S) 15 v 185/(a-- [\ 305 (AW (6 Corlehen FRC
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L) (AL N U] 52 H1 Peanifhg .. 0-4 co Clewed Dyabesc Bruniso! Pooe, tnew MK - Ca, o, Th. Maj
Np Ar v 7 9molfhg © (2 34-0 9 €15 co Gieved Dyatric Bruncco! b4 leachats  no () He- Grawadwates v ()
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Pa 238 clay s 3 4 o7 24 18 . e 2000 <G €0 (100 6) Polzer snd Winer. (2). 1087 -
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Pu 238 clay lose 32 » 10 27 00 60 - 150 1100 NY Fulton series {{Ce-7t Polzer 3nd Winer, (7). 1982
Py 238 ciay lowm 2 % » 27 g0 s0 0% 0o ar WY Fyiton ser-se (108 6) and Munge (7)) to@?
1 tasw ",
" Dravcon i sand ar de iy dr s Niw POV S i n B35 (L8) WL Neewarionen IR e 2 Erim ot o tosg
Fo ucon e nand 9N 29 50 00 0 &0 (%) Led s ¢ An/S e Foo '
Fu 9rauion:te nand N1 20 50 00 00 ST e 37 (5w 2. pror QA St (AN, - An - Wp - Te) Fros vt a1 1008
Po sisucon.te sand ) 20 80 00 00 66 (5 43 av 3L (S e e TR0 (A8 NE Netheriands ML) mitial e Troms ot ol | 098
Py Qlsucon ity sand 9y 29 50 00 00 6416 IR A A (R ! 7900 (A-B)  NE Netheriongs %4 : functior of pH. Eh, W, Lome  Append.ces Prns vt 2t . 1996
Pu @lavconite sand a 23 89 00 00 646 E A o 2 et {“‘M)” NE ieriands ::_-;‘;--7: i3 2 probies < 1000s of kd's Prina ot al | 1906
Py 13ur0n 1te aNa L1381 79 %0 00 oc¢ (51 - ; el . : ~ e Prins ot af |
P aimveonrts vnd Wioozg g b 00 gpm Mw 37 Uaw i pi Rt S et O s e Prim ot o1 1006
P 1 ' q 729 X3 i vy From
fu oy e al 24 60 00 00 64 (8 19 37 {7 whs) 1w 2030 (4N-R) NI Netheriangs pone v al e

continued...
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TABLE B-24 (concluded)

{13 < FRIT
nn 3 ] 3 13 ] ™ 13 weq/ 1HN cmr L (P MCLIDE xd SON LOCATIN
"y Lyee S SHY LAY RS €03 SAT PASTE  (v)  l00g OX1DLS CAVIUN  CATION  CONCENTRATION (o 19 or DESCRIPIION OPAR | “OmATION REFFRENCE
@irucon e sard N 29 €0 00 00 &% (6 76 oV 37 (1 &%) T T T W T T TR TONT NetherTands Rer  Aprabe: Prens ol ol 1096
qlaucon e sand Q| 29 60 00 0.0 6.5 (6) 49 oV 37 (7 eks) ) 3515 (AN B] W E Netherlands ot va (1} : araial ot Prows ot 2l 1985
Qlauconile aang g § 724 §0 00 00 a7 (4 “% av X1 (18 ehe) ] 1700-9000 (AN C) N F Nethes landn A rob ¢ - e column Pring ot al., 1906
qlnvconite sand ] 29 6.0 0.0 00 58 (% 216 v 3T (I8 ekal 10m 1700-0000 (AN C) N € Netheriands AN angerobic « K¢ colusn Prins ot 3i., 1986
alavconite sangd 91 29 60 0.0 00 571 (% R 37 (18 ek om 1700-8000 (AN-C) N € Netherlands R : batch - ¥ coluen Prins ot 31, 1906
glavconiLe sprd 9} 29 60 0.0 00 64 (6) 2?2 v 3 (19 eks) Ctw 1700-8000 (AM-C) N € Nelher lands C - column ~ ¥e colymn Proos ot 8! | 1996
Q'auconile aan | at ) ?9 60 0.0 00 6¢(6) -37 W 3 (I8 ebs) e 1 0-B000 (AN-C) N E  Netherfande ® - aqlgrity ¢ salt come Prins ot 2}, J996
atavconite aandy LI 29 6.0 oo 00 66 (6) 18 e 37 (18 eks) m 1700-0000 (AN () N E Methesignds Pring .
sand, Cohy 1017 61 () 49 v 155 (e (T wks) [ N 244 (AN-B) NE Netheriands Pring .
sand. Cohy 1212 11 {n 20 oV 155 (aes (7 wha) 017 W 143 (AN 8) W E HNethorfands Prins .
3s~d, Caby 1012 60 (5) whs) (] 167 (W-8) WE Wethes iands Prons .
sand. Coby 1712 19(N aha) L8] 126 [AN-B) N L Netheriynds Pring .
sand, Cohy 2120 136N whe) 1. 438 (AN-BI N Neth nds Fring R
sand, Coby 7129 17 (69 ohs) X €43 (AN-B) Nt Netherlands Prins .
B Prins ot 0! , 1986
Ty 237 Clay (frsct on) 6. w2 (NO3}7 300000 ¢? ue feaction {clay) of xilt loaw Tab 2- Xd (DN h UMNp) Py{dr-237 Dahloan ot at., 1976,
fu Ciay 7 64 %% € 450106 &4 Py(6) 24 log Benton e Fulb) (T2 }- Oy &kd) (O N - Aw(})) Billon, 19682
Py Clay 2% 6426 € A4110E-6 Pu(6) 20 log Benton -te Ritlon, 1082
Py Clay 573 #4 2% € 42410E-6# Fu (6} 24 log Benton:te Billen, 1992
Py Ciey 6mM [T £ 4)710E-6M Fu(6) 217 log Benton Le Billon, 1982
Py Clay 700 8 2% 6 40410€-6M Pu(6) 41 log Benton e B:llon, 1982
fu Loam 552 (50) ? 4:10E) Toka: mura, Wahs qur. Tharak ken JAPAN {Pu) [Tab 3- ¥d, 3 eky ) (Tab 2: synthetsc OV comstituents) Senco st sl., 1968.
Pu Losm 6.5 (51 4 62103 Tohai-mura, Noka-nun, Jbarab: her JAPAN (F19 3- ¥4 betseen givss and liquid stage) Senon ot ol ., .
™ Medium sand 652 (57) 1 Qul0F3 -mura, Mabo-qun, lharak: hen JAPAN (Fig 4. Fy concentratior froin colymn) Sence ot 3
Py Hedym Sand 652 (5 9) Q Je)OE2 Tokai-myra. Naka-que, Ibarak c-uen JATAN oH im0 ) 2 p= after 3 weeks Senco ot
Py Fine anndy ° 2.4 . Y 3 (4 08) . 1% 1 64 R 531062 M3ibex (Loursianal highits ot 2l , 1979
Fu F.ne sandy ! 24 R S 355N . 16 165 1 5151063 "atbix (Lou:sians) Nishits ot o)., 1979
Pu Fine aandy &7 - 50 (4 42) 15 1% - 9 58,1062 Lyoan [Maine} N:ghita ot 2!, 1970
Py Fine sundy osm $7? - 50 (6 CE 1% 152 3 As10€1 Lyasn Ma.ne) Nishite ot )., 1970
Py Lioht lase LX) - 6 0 (5 %) - 1% [ 6 85¢10E3ee Aben (Californ.a) Noshita et ol., 1979
Py Light toae 8.4 - 60 (65 - 1% 5 7 - 1 35204063 A ten (Carilorn.a) Nishity et 2t | 1929
Fu corrse sand N - 1-9 - . Na (DX xat, 241062 Nether ipnde) Hamgtry b Verkerh, 1977
Py solut -on)
Py .“ 2 36 24 04 57 041 20 7 7010E3: -460-  (olrrado & (Rocky Flats) Clover ot 2}, 1926
Py 3] 1 2 34 03 %6 052 178 - 2 01062~ Colarade B (Suges Loaf) € al., 1976
Fu 4 2 32 0.2 79 83 04 138 - . 3 2¢J0E2--26.  ldabe B ol 19/6
Pu 66 1 ;) 0.3 52 80 04 82 - 6 9a10E2--110-  Idoke ( ' 1er8
fv 38 32 30 01 0 1.% 0.45 s - 2 1210E3.-640  ldsho D T
P 1a 12 14 0.3 06 80 043 64 - 1 0s10€24-7+  Washington A (Hanford) ‘1976
<] 144 12 14 0.1 o 82 o 8 . 4 3¢10E2:.27+  Washington B (Haniord) 1976
Py w 2 2 0.7 02 54 0.54 79 . S Carolina (Barneell) 1976
" I M 10 0.7 0.2 6.4 049 1 . - €0 (Los Alswns) 197
re L] ° e 0.6 07 a9 057 LX) - - Arkanses B 1976
Py - 2 06(65) - [ . - 1 31441083 Hanlord
Pu - 7 8¢ (93) - 5 - - 2 0s10€2 Ha~lord
Py 81ty clay loam 7.0 - 50 (58 - 20 129 6 3071063 Sharpsburg (Toee) Nishits et o) , 1979
Py si1ty clay tors 20 - 54 (6.89) - 20 |29 3 02441063 Sharpaburg ([rwa) Noshity ot af. ' J4%9
Pu 31t - loas 2.5 - 67(613) - 2 20 4 3Raj0Ed Yolo (Catrfarnist Nighita ot 3l , 1970
Pa S - lone 2.5 - 61(6RYy - » 20 4 3411063 Yelo (Californ.a) Nishits ot ab., 1979
Py 16 50 M o9 172 19 LR 159 - . ) T5t0E3..70. Idshe & Clover ot o! 476
Py 9 LT 31 23 06 23 05 16 2 - - 4 321062, 2%:  A-bamnes € Clover ot 3l ., 1976
Py 3N 43 1% 36 o1 2% 0 % 17 4 . - 2 3s10€2.-10- Niwnars Clover ot al., 1976
Py SiiL - superded v seswater - . . - - . 1084 Piilas & We 1976
Py Clay 0 - 18 (1 om . 30 12 7 441062 Ho'tsv:lle Weshotan ot 12
L 0.6 - 79 (n20) - 30 17 . 3 610000 Meltgw:lle Nishita oL 3
L - - 10 Na (0% aal Ta10ES (Nether iands} Hamstrs & Verberk 1477
Pu wolyton}
Py 5 N [ 0." 24 149 0 N6 1 01002- 190-  Colorad: € (Rocky ' lara) Clover ot o) . 1078
Pu 82 a2 3 1 e «f 0 49 25 - 2 £r13e-h0.  Tenngnass {Osh K dae} ¢ al | yar
Fu 2 2 » 2.1 U 04 15 € 191062.-130-  Wew York (West Volley) at . 1076
Py 10 EY] ) 32 09 62 0 3 - 7 1010E2: 36¢  Beuangas A of | 1a28
Py treated cfay - e K . . S maebsy fade KD 208 Furvl) fondietlLs & Regaalds, 1978
[ iy NN :
Pu Iay $opction . . N omanlf (a? 1 Odeyore 231V
o Clay ¢-a 65 R o e ) ctae foart vom Boadeott: ot at,, 1975
[ Clay fractior . X3 . S empl/L (a7 1 6821088 2380, (1) HT
LN ) s ',(AJW (-39t <o'i ¢'ay fraction Bondietti ot ot , tors
fu Ciny Fonet .an . & . S manif) Cafe 7 Sei00e 230(v1) .
e, ’ ¢ (Cr-arotare} Ca-xat neil e lav fopclion Rondretts et sl tors
Fy abyasal red civy 1 N R man /| 3 160102 trickson, 1900
"y wag
vy shvaxal rod -y 6q 0 68N Nalt 2 Se10L3 . Lrichsen, 100
" anint .on '
fu (irgan e w08 12 (8 28} - &0 182 29511003 Fabert Wighita et ol 1o
y i-ganic 08 12001 ] 18 1 655I0EY  bobert u-.h.:: o ::n
Fu Nieganic  hane cha-conl . ro 6 20004 1 1912
"y fegamre  eernmst chpeemal 10 ? Sl \anyra, 1977




- 87 -

ROLONIUM Ka VALUES

(414 * FREE
o % < 1 3 L3 - (1] wea/ 180 ({1 L K100 " SOIL UDCATION
K. ISh tyoe SAD sy LAY ORC (03 SAT PasTE tv) 100g OXIDES CAtien MM CINCE NIRAT HN (L] or DESCRIFHION NTHEP INFIRMATION REFERFRCE
To 210 Tine sandetone T arlLy ¢lay ?0 0 (Po-210) Tab 4 e of , 1081
Po 21C (ine sondntone & nelty clay X g » ;gg : :.Q;. &9!:.; ol 191
Po NC fine nandilone & silty clay 5 ;‘ [ : Splet Rock formalign Hage-Dyafari ot 30
Fo 210 ¢ine sandstene § rity clay o - Ma)i-Dyafars et ol
by ” - 120+-5¢ Numn s ity clay toas (A1) (Colorado) ¢ AVl ercor terms in thin Lable ary standsrd arror of Lthe Hanasn
:: Sond ” 2 .l': 61 e ) & : 208--22 Wuaa 80ity ciny loam (A12) {Colorado) wesr ($1) N:mn : ::t::::
by ‘ : ; ) . : i B - 310--4) Nown siity cloy loam (Bl){Coloradn) Hamaen & Watiers.
A - N R - N . . . . . 786--140 Numn 51ty clay loam (B2t) {Colorsdn) Hansen & Watters
" i N - N R . . . . . 1213.-186 Nunn toam (B3(3) (Colerado) Hyngon § 'I“-Irl'
': . . - . . . . 6543.-8% Yoam {C C3) {Colorado) tomeen & '.“.".
Fo 40 1) N . - 19 - - 123--83 ty clay lose (C){lowea) Vamaen § Vattors
fo as e 13 23 - 68 s g;,’,} (b mcons 1n) Hansen & Wattern,
Po 'Y el 2 - 'Y - 337” 13consin} Hansen & WatLees,
P %9 20 21 (39 Laoees loge (B22) (W.sconsin) Pawern B Wattors
Po &2 15 23 57 ~aceer :on (B3} (Wrsconsa) Hansen § Wortors
Po ” 10 10 Te Lapeer loae (C]){Wisconsin) Haraen § watrery”
% 0 5 [ 30 2. 2 Aamsvstie (A1) (Fiorida)
:. [T} (1 10 - [ - 76 35.-3 Eianton (A1) (Flov da)
fo @ ? 3 L 16 2.2 Latwtand (AL} {F lor 1da) oo § atiers
Po » ! ? A Cobs 'S t’,'.&‘g Lo ‘:‘)l: ine dp) Hangen & Watters,
[ . - . 154 teor (A2) (F 1or vda) Hansen & Watters
P - - - - - She-17 Leen {Bn) (Fior da} Fangen § Wattar .
p: . . - 7’-‘-7° i eon (C}(Fiorida) Hamgen & U.l.tlr:
To 9% 2 2 56 LN ] :;-; "usi'-ﬁ 1A fF 1o 1da) Hanson & .“h":
[ o7 30 13 .- [ . ™ Dariing gravelly sandy ivae (87} (Coinrsdo} Hansen § Watters
[ " 17 -] - . s 7 30.-7 Larting aravelly sanay loam {B2:7) (Colorade) Hansen § Watters
P’ 00 16 I - - 60 . 66--9 Cariing gravelly sandy losw {C1)(Cotarado} Hangen & Watee s,
P: H] 22 4 - - 50 . 15:-8 Da-iing gravelly sandy losm {C2) [Colorado) Vamsen 1 .““::.
fo P 3 12 a N 66 . 168 - 254422 Coaebic gandy loam [A2)(W.scons.n) Hansen & Watters
o 57 30 13 . . 5§ . . - 371.-3 Coorbic sandy loam [B.r) (Wisconsn) Worsen & Watters
Po v 2 24 . N €9 _ 137.-% Cogebic sandy Joaw [Rirh) (Wisconsin) Mangen § Watters
P Sand (1] 27 1 - B 50 - - - - 242+ Cogeb.c sandv loam (BRI} (Winconyin} Hyngen & H,“.".
'° % “ 10 24 - 68 . 51 - 21..20 Onwwav f1ne sandy foam (Aol (W scome o} Hansen & Watte. S,
P° [ 43 11 - - tQ - 412150 Dasndy fire sandy loam (Birh) (Wisconser) Honaen & Mote s,
Pn [ 1] 20 13 - - Re - - 2246- - 1200 Orsesy fine sandy loxs (C1}(Wesconsin) Hevsen & '.tl.' .l
l’: o7 2 13 - . 84 70?!;;-3‘:00 ‘::l-ly (:;;;‘n:d, ,loa- (€2} (W 15cong in) Mo .:“:r':,
- . 21 - ad te 1abame .
:: :3 3 lg - - g 3 19 - 13:--;5 :M::::d:;;;(:lull;hu) :::::: : :::::::
- - S 4 - o -, e 2bamy. .
:° St ?'1‘ 3 ;o 38 3 : 2: ? - 1030.-4¢ Dinsdale s1lty clgy loaw {A)(Jowa) ::nsc: : :::un,
’-’ e 17 55 P - - (X3 - 96127 Dinsdale ssity cliay loam {B) {1owa) "-:::n H t:ou.
’n 3 73 24 LR - L5 - b ) . - 1136+-118 Pusce siity clay foam () (Josa) Honsen 8 l:tt",'
p° 10 61 . ] - . 59 . - - - %9.-32 Muscatae 31ty clay loas (B) [lows) —d !mr.""
l" 11 [ 24 - I8 ] . - 1830.-210 Fuscatsne 5+ 9ty clay loam (C){lowa) e B o “arl,
"a 10 80 10 21 L] 1 2 . 9I0--160 Fayette siit loam (Ap) (Wisconsin) Fomoen 3 ': t""
’o » H 2 ~ . 52 R R 192- 3 Fapetie si 1t icam (El)(v-,can;.n) Hamaem § ')t ery,
p’ 5 66 » . . 61 . . . P.-3 sl Joam (B21) (Wiscona.n) — '!turs.
,: 2 66 32 R . 56 . N . . 997..5% TR} (B22) (¥ incons n) Homsen & ':‘::::,
fo [ 65 30 - 53 . - ,,I;PZQ u:l : {823) ¥ 5c0ns 1n} Moo & batters,
[ 3 66 ” . B T . . .2 v s:1t foam (C1) (Wiscongin) Wameen & ey .
o 52 (1 38 - ®o - 24..3 Dariing gravelly sandy losm (A1) {Colorado) atbers,
:: ” 58 18 - - 85 . T . 05..78 Congarer (A1) {Alsbams

Mangen & Watters, 1971
Hansen § Watters, 1971
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RADIUM Ka VALUES

LF
SOl % [ [ 1 1 3 o .:Ej |n§l e %d SO 1DCATIMmN
LISt ] toe SAND Sitt LAY ORG CaCN3  SAT PaSTE 100q nNIDES [TUL] FONCENTRATITN (= /a) or DESCRIPTION ONER | FORATION REFERENCE
T T e = - e A T mT T T cemT— T T o - T T 7T Ne Kd ceporled, bul & Ha sorb d «n Table 6 Lands and Ward, 1967
{wnciuding 14 antis o phys -roperties) SEDIMFNT
Ra 776 {ine anndabans o <o lty qand 20 (] Hagi-Dyafars ot ot |, 1901
Pa 776 {.ne spndablong Ly sand RS 12 Tab & p 226 - wile oeology Ha)i-Dyafar: et a2t . 1991
Ra 276 {.ne -~andstor ity spnd s 18 L p 730 : solit rock formpLeen Hayi-Dyafare ot o) , 108}
Ra 776 f1ns aandstone - <:lty sand 10 100 Hapo-Dynfars et a1 , 199)
Ra Sand (3] s 2 COS 408 7 BICaC12) 110 Initoal Ry 106+ 16 Lesminglon (6) medive sand Ciithan ot 21 , 1981H
corc  heforr
«0:1 contact
1 6510 & ma/t
Ra Q) t 68 13 31 (3] 1009 22+ © Obemol/L 1003 4 Thomas Nathwan: § Phillips, 1979
Q2 L 6R 1A 31 L] na o (a X P.10t4 G Thomas Nathepn. § Ph.liips, 1970
R St » 6 2 0 338 @ 5(CaC1D) 8 3 Tnitial Ry 1762. 2T WL (7) clay ieam Cottham ot 2 | 19810
conc  befnre
=0+ cortact
10€-§ mq/L
Ra 6 a9 84 16 2 . 54 a7 -+ 0 ObmolfL IR werdnvee Nathean: § Phiilips. 1979
Ra 6! e o 16.2 . ¥} 347 no Ca YR 3 Wendover Nathean: & Philips, 1979
Ra a7 @o 14 1 . 43 104 Ca%+ 0 O%eo’ ‘. 7 0elts Gr agby Nathean: § Ph . liips, 1979
Rs a7 K] 1a 1 N 43 10 4 no Ca 008 G omghy Nathegne § Photips, 199
Ra Clay 3 n 38 o8 592 78N [ Initoal Ry 606, 11! ervs clay icem G iham ot 2! . 1001H
cone  belrce
o+t cantacl
3 70106 -4 mafl
LN Clay . - 7 887 N3 789 mg/l & & )0Fd clay, wud Ailord oL of , 1977
Ca2- 75 mit
Ry Clay sediment _ . . 13 3:10€3 ciay sedmeat (Fac: e} emin values repld & dats barrd on desors Cochran L %rishay: . 1980
Rs . 10 So10€3s ctay «odiment (Fac.fic) of dees sea clays Cochran & Arishnasess., 1980
fa - - . 851063 ¢lay sediwent (Pac dic) Cochran & Krishnagesm:, 1980
Ry Clay sediment . . 1 351063 clisy sediment (Faceof c) Cochran & Krishnpe: . 1980
Ry Clay aediment . . 14 Qu10F3e cloy sediment (P e} Cochean & Krishnasese., 1980
fis Clay wediment . - . 17 41083« cizy sediment {Facefic) Cochran & Krighng: . 1980
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RUTHENIUM Ka_VALUES

106 Sandy avtse: |

106 - 40003

Corlehen s.te FRC

NN Se, €5, (o} {Kd vaturs from Fig
g 284« hg g
f.a &

adsors § deeoco Nds) WFIS code

314
SMOY- U wnt ) (S forey lyae)

(11 R IRFT
ot T T Y [ [ o tn neat 190 £rp £ (Ot L) ké SON LDCAYION
Y] tope SMD St GAY  fee a0\ SAT PASTE (o) 10V nvines CATITN SANM (OMENTRAYITW (ot /q) or DFSKRINfinw NIER 10 DRMATION REFERENCE.
A ¢ - iF s T e _— - toq 1) Cleynal a 5 MuibA] Bung ! L Sehe T
:" .gz : (l,: s : 10e] - <10e3 Voq 2) Savr.r Histotal,strongly humedied Buu:l Y 5,“,::~f :m
W 103 aandy ioae 00 A 2 d10ef  (10e log 3} (amb.rn) brown w6s) frow loesy Bunzl & Scheamach, 1998
Fu 108 ssady leam Ry 11 21003 - (106} oa &) Cambinol broen nos! Bunzl & Schimaach . 1988
Fye 103 inpey nang 2y 4k MOe) - *10e? 100 §) berico!, pacshrown sl A Bunzt & Schimmach. JONR
Ry 101 loswy maed oY 4k V10sl - /1067 iog 6] Arrenol, parabroen wos!, O-hor ip0n Bunst. b Seh vmanch . 1998
Ru 103 clay 'y 0 meary 11023 (10ed ioa B Bento~ite.Sud chemie AC Manchen Bunst § Sehiamach 108M
He 103 seat 21062 (10ed Jog Pl 50aa pest (high woor] Ste.ahuder Mesr Nysnover Bunzt § Schiemch | 1908
103 seat (10e3 tog P? Spaa orat (high moor) Kenigsdor! Pavar Buny? B Schun. 1908
106 M-.’,"t e 0 O3 « J0rd s Q7 {b B cmj (N 11 nay) Lefarens bing. NY Tah 5 (RdY (Ry-106) Schell o 81 , foms
196 nreanse 'E 16-F ¢r) (1 4y (efarens Bog, NY flab ® 2 comparinan - Sibley #2) Sehell ot ot - 1984,
106 orpan e ‘0 15-8 cm} 4 daye! Lefgrens Rog. WY Schell ot 2l . yoBS
106 arqenre 0 (6 P cm) (M. daya) L efqgrens hing, NY Schell ot ol togs
106 cresher 10 (6-A co) (1% davs) efaqrene Hng, MY Schell ot 51 | Joms
106 oraan.s 10 16-8 cm) (73 days) Latqrens Boa N Schell ot ol | Jogs
b 106 ergamer «n {R-8 c@) {27 davs) I efarens fon. NY Sehedt or ot | Joms
Ry 10F crannec a0 (5 B cml (3¢ dav<] Lefarens flog, MY Scheil ot 3! | j08%
R 106 organes a0 - (7071 em}Ir 13 daes) Veforens Bog WY Schelt g0 al | Jogh
Wy 106 ecraun-c peat Lo 12 $70 71 coli} dayd tefgrens Bag, WY Sche'l ¢t ot , toms
by 106 oroanic peat g 30« 1064 18 (20-71 co) (4 dave} telgrone Hog, WY \ Schell ot 31 . jOgt
Re 10f arganes peat a0 43 e jles o 11 {20-2) co} ()0 asva) Lefarens Bog, MY Schel 198
Ry 10F argam.e o Bae1fen . 4% (2070 cartlh dapsd vefarens Boa. WY Scheil et o) | Jogn
P 10F erganee peas 20 ¢ D e ifed o B! (20 21 cn T3 davs) iefarer Hog M- Sehell ot o) | 1omy
Ry 106 crganer poat. to ' . 1004 20 23 0172) daval Lefarens Boa. N: Sehelt et 30 | jogy
kg 108 crgeaie peat a0 B e 1004 B4 (20-21 rm) (30 daxe) | efarens Bog. N ) Schell ot a1 | 1088
B MK egan r cont ap 016 « 1004 0% {6 8 cm) (D 13 asys] “pruce £ late Bog 1A Schetl ot 2l | JORS
Fy 10K peaan e peat 40 i A4 (6 B cm) () day) Soruce | iate Hog, FA Sehett ot a0 | )0Q%
B 1% arganer an L} 01 16 B cm'id daya) Sreuce Fiate Rog, M4 Schell ot ol | 1088
W, 106 or s 0 A 13 (6.8 r®) (10 days) Spruce Flats Prg. PA Sehell ot al | 198%
Ku 106 oeasnis pe e * 168 em) (1% duya] Soruce F lats Bng. Th e A o
K 10F asagnic powe 40 . s?o 2 (0 13 gaps) Spruce Flats hog. A Schell ot gi . 108%
Ry INR organic pest 40 H €5 {20-22 cw) () dap) Seruce Flats Bog, PA Sehett ot " ‘“%
FL 106 cran'c pest 40 3 37 120-72 ¢sh (s days) Soruce ¥ iats Bog, PA Schelf ot ot | 1095
R: 10F orasaic pest 0 . 11 (20-22 €= (10 days) Soruce f ire Bog, 4 Schell of 2t | 1088
‘L 106 organe n 40 5 A (20-72 co1 {15 davs] Spruce $ipts Bog. FA Schall ot o) | JORE
R J0k b 4 ‘,f.':.,,,... grd) a8 SRT - Savenrah River Plynt 1ea time duys Ry 108V (Ryriy) Horkfn. . JORG
Fu 106 SO ga.! (buria’ grd) 172 .‘ rq time days 'sp 7, » 43) woefings. 108
Wy 106 SAT sac! (muroy! gré) . __}; : :: :-: ::y’: also Stene ot 3} , 1984 (1-77) Voefingr . 108%
Y N a? " Ange
:: 106 SRF no- 0 (bye ol grd} :;b n:nd-(t)o:s tuncer :.:-g. oh 4t b, Fug 11) z".:,' ::i
ny 1 1 [ & <5) 175 mettg ¢ col  ():Kd rasoe Tab.lrae:" sror Tob 2:0¢ Schimmpch b 3
:: :lﬂ Ao (077 cw) o ! 119 R 35 tsotut.on} 1% 2 1N :un--ndnnn B-btes) f19.) B2 :Kd - socl horizon €93 : Kd vs Cy - Ka ‘ony B:nnr::‘-:‘; .:Qéln"
R 303 ( (22-X em 115 € 3 (solutron] Mo ;}:’, Arenrerari :: ::-; ::: : :: - ;ﬂ::m(v: :u—)- batch Bunzl st a).. 1994
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Burbank, Hanford aubso.!
Butband , Hanford subeo:)
Burbare, Henford subsos!
Burbs~t . Manford subsa.!
Burbant . Hanford subso: !
Tank farm, Hanfged subso:’
tant fare, Maniord subso:!
Tank fare. Waaford subso: !
Tank v, Hanford subse:!
Tank farm, Hanlorg subso: !
Taok fyea, hanford subsost
Tanv Zarm, Harforg subso) |
Tacr Sarm, Hanfoed tubsort
Burbank . Hanford subso:!
Burbank, Hanford subso. !
Borbark, Warford subso!
Buchank | Hanlord sybsos |
Burham . Handcrd subso.!
Hanlord subso. !
Hanlord subse:!
Hanfoed subso !
. Hynloed subse !
. Hanford avbso: !
. Hanford subso: |
Taak Tyrm, hortord subso:!
Chestout Ridge, ORWL

(904 - 911 m Lowiesa Savi, Finland
P73-9800 L Savi, Finfand
(200 - 218 m) O0hidusto Save, Finignd
249 . 2 56 @) Olkilysto Sav.. Friniand
{678 - 635 @ Salo Sev:, Funland

2 24 - 331 ») Jawed Sevs, Funland
(4 ) Lovergy soreen:, Finlsnd

(1% ® NNiivota sreen.. Finlaad
(25 - 40 m) Juvka moreen., Einland
(27 .29 a) Pactals soreen:, Finland
{84 = Kphols Xad avi, Fonland
(24 =) Mets koallosave, Finland
GW . luodon ped:ment, Fintand
Otirtuodon ged ment. Fintand
Qlhiyodon sediment, foniand

01k« luodon yediment, Finlsnd
Lov:isan sediment, Finiand

Lov 1394 sed:ment, Finisng

Lovsinan sed:ment, Finland

Loviisan sedinent, Fontand

Salen savessa, Finland

good Tor foremiss, tntroch Lion, discunsions

No Kd's deterarned Used ¢ -0 90 in mode!
calcaialion 13 fagure )

(5¢-90) Tab Jiset! peop.  ab Zed v» (M)
Tob 4 - Kd of wel! aedim L : 8ot waed.
Hov  Behnker agthod

p. 381 Batch, sel-to-ser! ]}

(S=ec}  (Tsb 1BY see U/2  Repoet has hundreds of Xd's
(0N :U.(s,00,E0.Th 12, 1)

RS = Sen Se/L = conc

{Sr-8%) {\ad = sott pe p » oW

(Tab B : Sr Kd - oM} (0N 2 (5.00,% 2n,Ce)

fn Conniah wilh En.hsh s wary 13 fogures

{eH on Tab B - () i1n pH column)(F ' 1) = $r nd va Rf)
(F103 -5 %dvs NaCl) Frg.8 2 $r Ud va. 5r conc.})
(Fig 6 = Sr %d vy H') e OIIOtS'“n CEC)
{Frg 12 = Sr Kd ws. Rf)

{lab 16 : Sr - (2 Nd vs Wal) OMhilvodon sediment)
(Tab 15 2 Sr - (s 4d va Nall » Lov:isan gedimpnt)
(lab 16 = Sr conc (%) vs Wd ¢ Salen savesss)
(Teb 18 = Sr Kd vz M vs LoviiSen saves

(!" w () 2 Kd function ¢ gH Trem 13b ll)
11 te 4 = bottom e iment

Sec' 4 1) and 12 = feacty ¢ {illing

Knightan and Wagenet, 1986

Reuston ot o!,. 1984
Rouston ot ot., 19684
Rouston ot al., 1084
Rouston ot »!
Rouston ot
Rovston
Rouston
Rowston
Royston
fouston

Rouston o al., 1984
Sealsy & !ﬂnn 1984 .
Seetey L Kelmers, 1984.

Nikule, :m

1982

continued...
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TABLE B-30 (continued)

({14 % FRFE
son ) 3 T ] ] " o »eaf 180N or [ X WXL 106 SON L DCatIoN
tyve [T I AY RC Calhs  SAT PASTE (4} 1000 nyioES CATIOw CATION  COMCENTRATION or DESCRIFTHN DR INFORWATION EFERENCE
b - T T T T s e T 1 °l|ﬂ m Sr Seton 5.1'1’.,77'.»‘ N ‘ﬁ‘ F
8 ¥ Ce)OE -6 Se Sslon savessa. Finland “"“ 3.1
8 1 Oxz1% -84 Sr Saion savesss. Finland
" 1 OulOL-4m Se Salon savesss, Finland
44 et 3.0s10C -3 S¢ Selon savessa Finland
[ 25 1 ¥ 0.10E 7% Se Salon savesss, Finland
5 40 Loviisy . Fenland
P s sy te n savessa, Finlond
s ® "N Lo ~ savessd. Finlond
s . (6 8} Lavicsan savessy, $iniand
o [ 7] Loviisas savesss, Fintand
"5 (7 6 Lov:isan savessa, Foiniand
e {7 8 Loviisan spvessa, finland
s 18 & 14 5%-15% Loviisan savessa, Fintand
65 Serd 2. 7 1 < (60 10) R Rupert sand Tabhs Xd- col.» bateh Xd ir { )z bateh. mot am )=
8 Send w2 7 11 B {10-02) B-Ruoert sand ;:: Honlord sediments b:f-om "lwﬁ l“"'ﬂ'nl L!-:’-:v-
rom surt | Rupert sand(Tverc)rere, *
- B 65--69 12 (n kd:20) Sete | 1 L desth Bhabha, Indea (80 (b 1 ot o et e et Outetelu Awalre} ot ol
oS 1CA T4: 71 46 (n Kdi20) Site | - 3 fL deoth Hhatha, India {0 w011 Droperties table} Pt R
o 106 0. K8 67 (n Mg-19) Site § - % ft depth Bhabhy. India (Tsb 344z velocity va D} oot ot al , 1081
jod 2365 100 (n Md:10) S.tr 2 1 fU depth Rhabhy fndes ' (1ab. 5 8.6 <% lanchate va dofl o) iy et 2l 190
b 63 19..41 Q1 (r Kg-9) SiLe 2 - 3 L ceoth Bhrabha. [ndia Tab 2 - Site 2 - %d vs. desth i e, 190
b4 64 34..22 10 (nNd-d) S.te? b U deoth Bhabha. Indes Pt ot ': . Jo8r
) Sandy subsort 10E >%N0) 06 Gorleben ite, FRS (0N s Cs.CoRu) (Fig 3841 Kdvs WHO3 - MA 3ol ) by ::':l.': o IO?'I"
Q0 (Kd vaives fram €19 30 4) 5 Formylag Schearzer ot af | 1082 |
% F1g b adsors & desors Kd's  WOFIS code Schearrer ot 3l | 1982
%0  Sand my 12 a (136 2: noil type) Tak 5: CEC - Xd  (in JAP) Inoue & Morisses, 1976
90 Sitt-clay (241 7) 0 ] CEC= () = wealq. Stabs 3 figs Inoue & Mor ' 1976
90 S-iy-glay {%5 6) 40 [4 (0N < Cs,Co.Mn 2n Ag Fe Mo} Trooe 3 M:nn, Tore
W Gravel-sand 69 5) & ° Tnour & Wor iaves. 197
0 Siiueclay (167 @) 100 £ Trove § mor barey: 1or6
90 5iit-send (ure :3 2 Inoue & Na:unl 1976
90 Crave! w89 210 M Inoue & Morisses, 1978
9 Silt-clay 1z @ ‘ Tnowe & Mor TS
% Siii-chay (140 5) lo ! Toooe § ror i ore
0 Silt-clay (245 0) 10 . Tnous & Mor iaaws, 1976
% s;"-. sand m g} 4 L 1asue & Morisaws. 1976
: Sin ((71 ) 2 " Inoue & Morisawa, 1976
990 27 15 N Inoue & Morigpes, 1976
L] {1z e 150 0 iroue & Morigawa, 1976
© (5‘ 4 2 P lnoue &k Morigaws, 1976
- S 200 1) " Q Inoue & Wor sava, 1976
e rs-18 751067 aMol L 1264 -4 {7000} Core LLAE-CPC 2. Pacific Deean. depth- $871 Batch {tab.1x Nd v Lew ] Inoye & Morisaes, 1976
bicd 1 7 T210E-7 aoilt 1702 (F0aT) Core 1184 CPC.D. Pac:doc Deean. desth: SE21 w smeclite subseaned tlay ronna: 1980
- - 003 1130312 14 see ref 2 Oa10k} Soet 6 (WRE)
b o s 3 nes s )akn 12 ser ref. 2.5 5004 §6 (Leamington) Srtlhem et al . 1981
% 3 008t o 630t 1 see ol 2 0.1001 So.t §7 (CANL} c'|:""' et o2l 1981
«2 Py 3 0.08 0 8 0(taC12) . i 6 ser rof 1 02106 Sort §8 (North Bay) Hin . 1981a
59 2 It 0.4 0 65(CaC1?) . 19 sev cef 7 SuI0E( Soct §10 (VNFE) F . 1081
62 n 7 038 193 7 6(Cal12) 22 ey rel % Ox10E1 Sos! §11 (WWRE) Vi . 1981
] 2 2 03 11 8.0(C012) 04 see ref 1 0s30E1 Soit §13 (CF B Borden) Cillhan ot ol 19812
50 ” 18 206 11 7e(CaC12) . 21 2 are ref 5 Ox10E) Sor) $16 (Aiberty) Crtlhom ot 3! , 19610
1 L] ¢ [} 007 8 23{CaC1D) - s0 see ref 1 J403062--9  Sediment B (Suluteon 1 C-fham ot af., 19812
o 6 R L. . . ? 41081 Composite 301 (<O O7dma} Serne ot 2l , 1079

Schmglz, 1072
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TABLE B-30 (concluded)

\
(¢33 % FREF
san 1] % 3 3 3 pH EH »ea/ 1P come % Cown L 10F 7] SO INCaTIN
Lone SAND sht CLAY  DRC LNy Sat eagy v) 100q XInES anm ATION CONCENTRATION (= /) ar DESCRIPTION (T 2 TN ORMATION REFERDNCE
river sand T T -8 T T TR WU H Rever sond Hamstra § Verkerk, 1977
. aclutian
subsail xand . 2 s 5 & wol/i Nae 1 201061 Hanfard subso: ! Rhodes, 1957
0 MlesiNL P4
subso: ! sand - 2 . n 8.0:10¢1 Hanford subso. ! Rhodes, 1957
sand 2 2.9 B § 192 3010F -3 1 /L 0 Sedet? sand Juo b Barhee, 3070
@ Se( 12
Rurbank 0.1 - - aroundeat er RS Burbart 5o Hajeb § Ames. 1968
Burbend 50, ! - . 3mol/l NaND3 71 Burbast so- 1 Majek & Ames, 1968
Bucbank 30! - 0 Swol/L Mal ! i3 Hurbank so. ! hayek k Ames. 1968
Burbank 0.1 . - v lfl NaDA¢ 22 Burbank se - | Hajek & Ames, 1968
LU 13 3 016 28 - 51 0 63 0 Jecl/t Nal) ) 8241061 Rurhart <pnd {aversae praf.le) Routsor, 1972
ser -of
63 32 5 0.21 13 - 5 1er 0 Zmol/t W2t 1 64108} Eonrats sand {averaar prof.le) Rowtsen, 1073
see raf
squifer sand . . 5y 042 02600 see cof o 1 42410F) Chalk Rove- (CRY aau-fer sand * Data ava.lar’e for co eting cations nodium, potaasium, Fatterson § Sooe!, 198)
s0ufer sand - - 5.5 042 0204 ~es rol o Q? (halb Bover 7R8) aquife- aand wagnes um, a3t um, bariva and hydrogen Fatlerson § Spoel. 198)
aoufer yand - 55 047 02800 ser ref o e Crale River 19} aau-Ter aand Fatterson & Spoel. 1981
sculer sand - - %S N4z owmoe <ee rel o YL Chatb Bover !SBY povrfer <and Patterson & Spoel, 1981
aqueler sand . %3 “42 0700 e o ! e 1 1321061 Cralb Puyes K7 gau-fer sand Patterson § Seoel.
30w fer aand . . 55 247 0900 wee ref o .- Chotk River (HA) aqu-fvr sand
St 3 3 20 043 336 8 1((x017) - B4 xee ol RN Se-i 1 (wer)
3% *» 2 041 338 B - 83 see vl 2 0nl0e1 Sech 7 WWPES N Cittham ot ol | 1983
3 3 3 04 361 ®1{CL17) - K3 ser el 2 0:108) S #3 (wNAL) Cettham ot at., 1903
b 4 31 127 2117 r(eacL) 59 ser refl 1 0430€1 So-t It iLeamington) Cltham ot al., 19819
2 85 3 03 0 6 7((KL2) . 10 2 aee rel 1 001062 S0t 49 (North Bay) C:liham ot 3i . 19812
3 M 2 o6 S1 7 T(CAL2) - 327 - =re ref eo o2t f14 (Aibe-ta) Getlham ot o)., 198}
5% a“ 11 0.14 14 8.83(CML2) - 12.0 wer vel 1 12:10€2--1 Sediment A (Solutiee 1) s
aedive loam 36 20 - 66 R 106 3 0r)0F2--6C low ash podrolic (0 01 ww) a
medive leam as 1.28 - 84 - 12 2 . 1 761080- 30 Secorem (D O] ma) A
n 89 ] - - - - 26 . 1 4:10E1 #lluviar w01t {Cadarache) Rangon,
a8 62 0 - - - . 27 . . ? 351060 olluviat sos! (Cadarache) Rancon,
10 66 16 B - 63 1 81081 Vindobon ian sed  (Cadarsche) Rancon,
L) "5 15 - - 18 1 6s10L1 Vindobon iae sed  (Ca che) Rpncon,
u 2 14 - - . B 49 - 1 641081 Vindobon ar sed  ((ad: 1 Rancon,
L1 47 [] - - - - 18 - 1 441065 Vindoboenisn sed (Cadarache) Rancon,
7 92 1 - - - - 2 - 2 41061 sardy-cloy sed  (Durance R ) Rancon,
18 n 1" - - - 3s - 1 6s10€) sandv-clay sed  (Durance R ) Rancon,
3 [ 1 . . €2 - 1 6alOt) oondy-clay sed (Durance R ) Rancon, 1972
sify na 7.1 . [ 04 3100 3mn 1 /L S 04108} Brookston 31t ¢ Data ava:Tobie Tor corseting cations sodive, potsssive, Juo & Barher, 1970
Se( 120 sagresus, c3l- rum, barius and hydrogen.
“ S0 6 0.23 3s - 10 1 0 Zen 1 /INsC! 2 0741061 Rotzville s10t {avg profile) Routson, 1973
3 Hu ¥ oW $2 78(CCI2) 35 see cof 8 Sorl 15 (Alberta) Cillhgm et 3!., 19813
€34 204 . €6 . % 1 S 741062 (hestavt {0 01 wm} Aleksakhin, 1965
hedvy loae 4% 6 - 67 - 3na 1 15¢10€3--34D  Leached Chernozem [0 0) om) Alokuakhin. 1965
heyvy loam 7.0 'R . 80 . L) 4 3010F2.-30 Southern Chernozem (0 D1 ow) Alobaahhin, 1065
cloy 607 606 - €8 2 2 . 4 °-;°§J°€-5° thick Chernores ‘(3 01"—) Alehgabhon, 1965
. . . . 4 slok] very fone suspended sed ment Ran, Q
o * {Durance Fever) (<O 07 mal ancon, 1972
Organic auct 9.9 - 10 70 3¢10€-Smn I 1 Se10€2 Muck Jvo & Barber, 1970
[t
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TECHNETIUM Ka VALUES

o < [ [ '3 '3 ™ ™ mea! fL ) o g crer weine LL] U PR LY L]
ore Gy SILT O RC reMy SAT FARTE L (a) Mg MiMs cANeR Cabw TWERIRATION (= fab ot MAEINHN ORER JrERNATIN ROFERFWY

- Loawy Sand - i 7e -7 77 - T T '1(:6=:m: l_?"“lu tocal Iv b - LU IRNCRIRINENEN LN (R Tunzt § Schommmet, §
firganic  inwey neat re 58 ¥1-10(ioa! : rec Mistaral, streaale Runzl amach |
prpie res T00) & 7 "3’ :u))“?)‘ i :.:.n: broen wnil from loeas Bz : 2:::::‘ ;:
N N . oa. amh 30
:::’ ‘:::; ' -'::'“ : : M-210(1eg) 5 Bcrisol parabrewn 3001 Ak horizor :';:: : ::::::: :g
Lovey Saed M) ek 210.2100{leg) & Acrisct. parabenen sorl, (-haesson Rt § Soramet 108
o Ap 0 Twenio (0 1N pNG3) 20 1 <i{ioq) 8 - Bentonste, Sud (hesie AC Manchen Buazl & Schemsach . 1908
A Vibroe Drannse »0 ? lwealq (0 INCaNA3Y sppros 10(1og)  F] - Sphaanus peat (high anor). Steinhuder Newe, Haancver o b Mi-él. 1%e
Te }upere Cganec 10 2 1meala (0 INpha3) srrees 10100} ook amer) Wonrgrdert. Bavara Bunzl § Schemmach . 1080
I o 116 tant gt (VeD4) (1ah 7 kd zorrelation with cluy contont) Foollner. 1005
te e 13 SRP:=Savannan Rover Plant sost Hoelfaer 1985
te @@ ' n SAPsSavannah River Flant <o1! < b
e . 033 SAP-Savannak Bever Plant an-f .
" n e 910 CRF-Savannah Rovee Plant anit ::
I' o e 01’ Piat soi! 1088
': o s e Fiant po.t 1oss
o IR0 Plant 0. 1aes
Te e Anherepen(0. 30es) 6! 0! aces 0150 RA(Ay-0 A7) Alfese  (Parabroes earth) {xd-?bea- W) (Vabl- sa:) prop ) (1ab2- X, (€0, o) Bunr? et ol 1983
le 91 (wareoa'fl o Beine & : : [ :'og {Tah 7} (10 -99) ok, 1000
- "y L3 . Y
o (haeewil e feened (6o i Drthie Remer (TaH1) ((FC-omo} ko 1) Sweveard § Shevoard 1087
A am 14 v o b . .
:f : :::'..n. L5 Al Zumoibg 1 L0 o A:- Cleved Pyate o Aryaian! 1ab Toar t peag . LE%-cmol Mg | i::::::: :ts:olrn;:‘l’ﬂnl -
fe. M0 Ae 31 9cenika | ; ;:: ; :\ll::-c(:::;:dni:‘::"r“;iu”-‘-lzu ;I'c.:;l' SO e KA e Shemnard ot 8! X 1987
A - bad e y=h? IO, . p
fn f ¥ ! B, LTI By
e Q% - 1 1Car ) 17%mekq. | atn 16 {0 1 AN 0 . K4 column ( )=Kd range. Tab.1z s01) propertins. Tab 2: A .
Tc e Ap 119 8 3(volutson 201 (0 P2cm) Auencendrinp fR:blic), FRC (1ak 1} 1401 8 7: Kd - snil horrron
e poodlla Lis # Vsolut om 0 ) (72 -30cm) Buenrendrny (Riblis), FRE Fig - vdws (s Xa
. Q;’ ¢ 1or B Zlenletoon 1 {30-41cm) Auenrendsina (Biblis), FRG fio 4- Nd - comnarinon colusm = balch
e e (Getc 02 8 1inolotion 1 (47 90ca) Avenrensrine (R:b11s), IRG Fia 8 k- 6 sorla (A-koriran)
Te %a 22 1 8 2(solut ion ot (20 178ca) Ruenrondsona (Rihisa), FRO Tig ¥4 - 7 aels {1 Ow)
c Tom o7 8 2(<0tut 1on e [17R- 1370} Auencends.ra {Riblia}, ERC Abatract .
e :N- 3G e 7 Stoatution w1 (0 3lcm) Parabrawn {Escheester}, FRC .. 1M
oo n 7 (solutne ©1 {31-57ca) Farabrown (1 schweler), bRC . 1088
:" oy A 7 2(snlutson 01 (52-62cw) Parahrewn (fachwesler). FRC I
¢ Ohe Ml 0 6 Blaoiuh on @1 (67 73ce) Parabroen {Lachee:ler) . TRG ., 198
:' e Al1RL » € ””h"i'u [N {73-PBca) Parabrann ([schuesler) FRC ., 1984
e M"" » LA 100 t()):'(':., e oo ";;:1';”‘",‘ Fre i to
¢ IS XN S tmeqla 0 INTL0 17 - 1seoived (e, Tab 1-Kd va (7 dinsalved Fig 1:K4 va T o
:: :: m....- :::: n36a 7 tmeale LR lc:'{,ona : 2(:--3«:-1 :’lz;n;da:) Athaes referred to ye 1o thia o Aol ::::::: : m:: :::
Te M Sehaame peat 130 ? laa/a et s W00 0 Sldreatond y-earant) Vollrus § Bunt?, 1906
12 %ha Sphagnes peal A ? :::;: 8;:5:‘.; 2 0-08 4 Bidrsanivee m;:'m)) Wolfrue § Bunz!, 1996
1 R ) -
N et g3t 2 laralp DI a1 ARl e Vettrem § Bonrl Yome
T fled brres ¢layey 102 : M-8 ik T prt 18 e dn NS Ceba D) Seetey b Reloers, 1084
t-10 o - ) cfl sconc S & Keloers, 1904
438 (s At e 0 (A-B} 110 =h= NeLher inands {Aopend .« 8) N - Aa Np Py
T 2 Clasennte ued N i : e - O (AR (10 0k ) WU Notherlonte W eosart in'a problon. = nonr (000,
" m o) 9 80 5 apgav) 37 . 0 (a8 (10eks ) NE Netherlande Kds function of i, Eh, W & Lime t NTLNOICES.
okl o 20 60 & 415 (av) 3 1. 0 (AR {10 wha } N E Netheriane Aer « Aerobic Bt e { )- sasLenl g .
P o 1 7o 60 ® 438 (av) 3 1. 0 (A-R) "2 ':‘ Y M E Netherlpnac A serabic, ANr anserobie, 1 batch, € colusa ynd .
S Gt iy RN ¢ mice 31 g (QILM i) nE e R puat s !
y L] 60 LN 21 eV} 3 *
:: g:::::.:: :::: :: : ;' 60 Sy 65 (aV) LR (I 14 (AN-T) (7 ova ) W E Netherlands oL al.| 1906

continued...
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TABLE B-31 (continued)

o R IRFF
wm ] L} 3 ] [ ] Y " R, _1™ e LT L] xd THOLIANTIN
e tyoe [ T TR (T U | 3 CafM3  SAT PASH (v) mu.: n:m-n AL TN MG NIRATION 1o /o) A DYSCRITTHM DIMR [ ATHN LAl LY
07 T Einuconiie vand TR 73 v T T 37 - T w N AT 7 ebe ) N1 eeikerTande Tries. et al’,
1. 99 Glaurescte cand LY 20 60 6 (t %) W {ev) %) . Co (NI (7 wba ) N " siboriands Frina, ¢ al , 1OR6
1r 20 Clanronle mand LT 29 60 6 (h6) 16 (¥} ar 1. 30 (WH) (7 wbe ) N1 Neth ms Tring, ot ol | 1ORE
Te 99 Clauces and PR 20 5.0 6 (£ 5) 2 {e¥) '} 2m A (WNH) (7 eb= ) M T Wetheriands Tring, ot 2., 1906
le 9 Ciauenmdte sand L1 ?9 &0 5 {5 6) 1\G(eV) 7 I LT R} (7 obe ) N1 Netheo lande Fromm, ot al., 196
e 7 Glancanite asnd et 20 6.0 s (e n 110 (o) a? . T (N () (7 okx ) NI Nethorinnde . 1986
1c ™ Claycor ke sand 91 e 80 s (5W 15A (V) 3 om Q) {7 ote ) M1 Hetheolande . 1o
Te 9 Gohy 1012 5 {62) 3{e¥) 155{Ca- ) M2y a4 (W) ) Corlohen IR . 1906
e 90 Gohy ll‘.lz IRt 1MW) 158 (Case) M 60 (a4-Q) (% wh- ) Gnrloben $P] . 1996
te 99 Cohy 1017 5 (6.0) 71 155(Cass) ot ® 100 (M €) (¢ wbe ) Cortohen 19, .1
Ic 99 Ty 17 R omn e (AN ¢) {f ekt ) Corlshen IRC . 1996
e 9 (ehy 2170 68 (7N ) 10w S¥ (NC) (% wbs ) Cnrloben 100 - 1o
Te 90 Cahy 2100 5 (fm R(aV) | 182 {Coee) pne 4RS (AN () (b wb- ) Corlebea IRC . 1o
Te 99 Caby 2120 T RIE] FLgoV) 1 1B3GCase) PR 00 (M () (6 =ke ) Cnelaben TR . 1998
1o 98 Coby 210 S s PA(eV) 1 1RI(Ce0) aw 2% (MW ] (I was ) Corlebes FRE B
Te Ota Synd o 9 i 18 0. 01{N 0. 2 0V B Kupret sand 'ab - Md-relyan o hateh X o [ - batch ¥d ant se [ ree!
e e tesey cand P4 ® \e 04l ) A& feow Rimnn'd formatoan Ten Hanined =ediments A-fram Rinc vid oeoloqicat farmetion,
1 Crom aurtace, ypert sond {Tyt ¢ Lorrpasament)
1IN (o150 )
e M 1FN e < 0 4 o fieyed Fystr.c Braninal Vere fome (NN No 1, (o, 7r 1, 1%, Mo)
e 9 e ] s 415 ce Cleyed Dyateic Beunseal Wi Voachate 1 aa { ) Kd- Grour Jeatee = ()
te 0Q PF).0fq, ;'7 2 h;-‘lh \ 15-4% ¢m Cloved Dystri¢ Prunsant i) Lepe Ph (F7 b acil dear ¢ nm ALC 1V(HDI6(D))
1r 0 (e PES 1 Jremtig 1 S em Cloved byatr e Rryaito!
e % Orawnic . ) A . 1 1A/ 1 Rrumisnl peat i le 10 - agil orepeclies & wCE, 1009
e 20 Sard u ) ; 2, N IR 2 Rrun-sct prof tehe . gree eewn e %4 Tar 34 a0:ln Shanesed, NIS & WCE, 1990
v A Sard a? 1 5 o1 e © 0 Ve 3 Beunisal prafile.RT Mg, tn 912 refar 4o aample niohe -8 of Kach and Xay (1997). Sheppord, WIS J WK, 1990
1+ 02 Sand o 28 g o 3 005 U/ng 4 Regasal urder bores’ forest rollerted st O <itoe in fintarn Sheppard, WIS 3 WCF, 1900
o 9 Leam 1 5 w 16 13 RV W (heraopes An Snepnard, WIS § WCE, 1980
te 94 Orgsnic ! ! a 1% 291 /% 2 .dae prafle ace Db cm Sheppurd, MIS B WCE, 1900
e 9 Organse ) o« n 1 56 A TUMG ] Sedee el - froe1san ’ bt me
1 03 Clay P b b1 2a Y RERY™ 6 Sedae ernfile - clay menera’ subani) [ -
e M Oreweir ! ) oy e 097 LMo 9 Spnagnum profile A-surface 0-20 ¢n & WCE, 198
e 3 Qrgwerr - : N o . A0 Likg 10 Sehaneus oraf te & hymified 7040 m b WL, 199
te W Urganee . . n ar 1P ULWg 11 Sohagear oral e R - 0 20 ra 4 WE, 19
e 9 frgamie i . 44 30 29 U/%g 17 Sehagaum praf le B - 20-40 cw A WCE. 1089
e 0 firgamir . . : b4 A 1 LKg id Sphagrue profile B - 40-60 ¢ 1 WCE, 199
Yr 0 Neganer ' - - 61 03 0.05 L/kg 14 Sohagnes peal de B 60 PO co L WE, 1980
Te 93 firgsere - N N 7 ' 040 L/hg 15 Sehagaum profile B 90 U0 cm 3 WGt 1990
r 9 Drosnic - . _ n PR t AL/ 16 Sehagnrue grafite B 100 120 cn b weE, 1999
i 91 Geqearc - : _ " o 0 62 1./%g 17 Sphaprue peaf.le B - 120-140 ¢ § WCE, 1
oM flogemee - : ! " o 0 891 /ug 18 Sohsaaws srofiis B - 140 160 c» 3 WCF, 1980
" o % 10 1 10 P .0 08 L/Rg 19 Sphagaue profile R - minersi subsor! § WE. 1309
fe N . . -0.8 L/kg 720 Sehagnum «yrface & WCE, 1989
1. a0 - B ", ‘7 131 /Mg 21 Sehagnes-vetl husified 3 WE, 190
e ™ - 1 3 14 L/mg 27 fegarnsc Foanmee af i1l on autcroo W5, (om0
‘. - » e D 70 L/ke 73 Pl Site §) Sohagnws 40 B° ca d WCE, 190
e m - . 3e 0 07 L/%e D8 KU Sete §} grave and Sphagaum 18 26 co Shepnard. HIS § WCE, 1080
e - : " 1 71 Le 20 M2 Sae 7 farsated Sebagrae 10% 10 ra Sheposrd, #IS § WCE, 1O
e - . o e FEYTS o YVRe Sate A d ceareic 40 E0 rm Sheppard, M1S & WCE, WO
Je 9 Orgamic - A ) 6 v -0 03 | /o 21 MK§S Site § d erqra.c 40 KD cw Sheppeed, WIS 3 WCF, 10RQ
e 1 Organee - . 7. . » -0 03 \ /%a 78 Xx§& Sire §S forested oraanic 40-50 ¢co / nis & WE, 19
le 9  Organic - . " % 3a 0 57 1 /ha 20 WK)? Site §5 Sohagmue 60 R cn MIS & wCL, jame
le 9 Organee - ) : . o1 NN0Yt Mg M KR Site foreated ornanic 10-20 en RI5 & wCb, 1989
Tc @ Drganic R N % v e XYY n oo s, § WE, 19
le 90 (rganse . % iy 031 /Xg 37 WXHI0 Site §9 graae and sedge 1580 co b WCE, 1989
Tr 91 QDeganic B . 81 57 0 40 L/ A7 Wil Site 0 farect and sedoe 10 2% co ns & vk, 1999
e @1 iteaanic - Py} W 171 /¥a 3 WEIT Sate |3 Toesated reqrnir AS &N e

continued...
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IABLE B-31 (concluded)

144 S IREE
son [} [ [ 3 ) 3 - ™ e/ L] cror [ Xl nd Ll nd SNIL LOCATION

Nt 15§ type SN it 1AY  ORC Cortit  <al Pacy (v} 1009 oS CAL ™ tarm CINCENINAT e e /o) or DEARICITN ORER 1o rmwatyon PEFTPEMCE

TG TTTTTW T [} o1 oo wa T e 0T . ' 001.-032  Sedraent B (enlutoon 1} T ey TR
Te '] [ . ot 007 2 seidized G0 €32 (3110 9moIA TcHanford oo franz of, of | 1097
e -
|14
e (1] 9 ] o1 607 101 reduced Ly} Nad Citrate S2 (S010-9mIA Tc)Hanford wnid Feanz ot »)., 1987
1e Civnsle Molar
[ 1 Ratin - O
ie 1 q [ 01 00 10 reduted S0 Nal Coteate JAR(Se:0 Gmof/t TeVhanford wool Frant ot 51, 1002
Te Cfie Welan
4 faten -1 018 Sagor I beert (AL A7)
te [ » 12 A X (L3 1 B or Fragocheer : Ralagh & 1, e
te ® 2 ? [ 57 19 LY 0 0%) S100c Wdipamnent () M: ¥ :::::' :m
B .0 » ” P 1 24 01 ool Aaare Taplutnl! (Ao Palegh | Crogal, 19
Ve n n 1w ta LI} 1"t 07 & 000 }nu-t Haplnkare! ) [Apd Ralogh & Crigat, yomo
% I ] X LK 25 0.0 gt R 019 006 South Carnling aybees! Roulson ot al , 1077
te ot 02 *
1- [y N ar w2 8 [ XY 0000 malfl 0 052--0 01 Youth Carnlina suben. | Rowlnnn ot af . 1en
i Nat {3
Te 1 . » [ FXY 007 eatpt 00330 01 South Carelona aub ail Rovteoe ot i , 77
1. N DY
T 0 N ” ) [LE 28 0200 e ift 40 0100-0 D4 South Carelinn cubapi Routuan ot af | 1977
1- N Y '
1 ~ " 1 BT} [ X 0 04 wacatyrvied coluon Cee 8 € "
te ~ L] 4 L] 82 gﬁ .,...;.., d ¢ luma o t (:ﬂvﬂ‘“. :m
1. covrap snnd L N8 laarer) 12 1M2{ua/a) ars eo! L] EELY <h + "
" o « “ 0 ot 10 ay I e ool 2070 7% Sedisent & {olution 1] s':::':': o "."‘m
Te . - - 1% 5 » [F} X3 2 0 oo Comler "n'n-v::' " Halogh § Crigal, 19W0
e 3 ~ 1 23 % 13 14 0 of8 D Mt rabesstt (47) Balegh § Grigal, juma
" e o ? “a iy 19 01 o foree falrommell (A1) Balogh & Crigal. 1980
i q ) » " 11 v o e Cwmatoc Haplaaunl! (dc) Batogh & Grigal. 10N
1. ar n » ' e PR na 0o Yyrsr taptaaunll (1) Palogh & Crogal. 190
f- » " n 2 &9 L) 09 oo o ;n“” “Balegh & Grigat, 1M
" » wn W IR " %*H 12 o ooo tud-r Hoplabarall (e} falogh § Crigel. Jus
i i qam e Agrens? Y R Nl | brrap aup At svated "Nohar Neverr . 19 .
v, wee rof ‘
n ter 3 M (Y a¥ n e U el e 0O [ R} Tou anr ! ) meen (el hor ta, Mowmwy 8 Myttonapre, |7}
,. e te O ’ :
. b peal L4 4% VA teater) Y4 wor vof 150 wphagnee pest Gheppard ot al . JOM
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TABLE_B-32

THORIUM Ka VALUES

. CEC < rRCE ™
shle 1] 13 [ [ 13 oM n wea/ 1RON - g (o ML I ] 05 LAY N
L U | Lyoe SAL SILY  cLev ORC (aC03  SAT PASE 1y 1000 nIDES AHIIN TAIIN CINLINTRAC .0 i or PLSTHIFTION ATUE INIRATION PLEPENCE
TTh T cTae T T T T T T T T e TR T (e T - - T mmeee e 7000 garal o T T T ' YRy o - Be 1 and Bates 1048
™ ) T aang 60 <200 (v fine renece eard (Tab ! Cw coepca ) o' geacrip ) Beit ang Bates, 1988
ik (3 aand 60 2200 (av mediur ¢-vrae s3nd ovoe TONCLUGITNS  {Tab &2 Activitoes’ Be 1l and Hates, 1909
™ 60 D00 (o coarse za~d Be!) und Botes. 1998
™ 60 2200w meaive sand Botl and Bates, 1088
" %] 91 Jcmol/ma 0-4 c» Cleyed Dyatree ¥g- Jeack e () wd Cw () Shepoard oL 0! , 1987
I [} 2 Qvolfhg IRLEYS Shepsard oL al . 1097
[y 5.9 2 1ol e 18-85 ¢o Cloyed Dvatric Reyr 2n! Snesenrd oL 3 | 1997
™ 69 \ Tem!fKg 145 cm Cleyed Pystore Brunino! Sheppard ot o', 1007
™ 730 and silty clag 20 defleey (ily, Braming (Th-230) tap ¢ hay-0pafare ot 2 | 108)
L3 and seity clay rES tetleey City, Weoming ¢ 763 site geoloay HagaoDypfure o4 st | 198}
™ and ar ity clay 5.1 Aetbeoy (1ty. Weomiay o T30 HetiL Rock bormetior LTSN UTIE IO TR TR L H
™ wnd 2 ity ciay 70 deffeey (ity, Syoming hayi-hy set 2l . 1981
™ 4 red-broer clayey 4a0..n7 {Th 43 (lab 18 & Seviey and Reimery, 1984
feprrt hae |00k of Ko
(NN U, S (s €0, o, Tc. 1)
. RS - S s it come
" LFH-An 52 Rl Femol/Xa 1476 95 0()  0-£ cm Cleyed Oysir -z Brun.so! Fere Comm (NN :Np, ), Ce, Cr Mo, Te, 9 Sheposard, 1980
™ Ae (W] ? Qcmot /g 1862 S+-1 2(600--0)2-15 cm Cieved Pystroc Bryn .90l Met: Leachate - a2 { ) Rd- Croundwater = ) Sheseperd. 1989
™ #, .0 4q; 52 T3 femolfna L3 oot 4( ¢ 15.8% re Gieyec Dyste ¢ Brunrse! 0.1 Lyne, Ph, (B0 & w0/l desc from HLC-1 (JRI6(3)) Shesvosrd, 1989
T C-Co) 6.2 | lewoi/ma 2R 9.-0 0 Y% cm Cloyea Dyste.c Brunosct Shepppard, 1900
™ (19407 7+ 0 @ N
™ wedius sang 2 K] € Hemaljug 3 Lre Fort Mope, lintar o (W UPR) Poet linre on In T3b 1 nei! che act Pers coan Shepsard, WT | RP 1989
™ eepan ¢ 58 120ceni/Rg 13000 tsq ‘ort Hobe. Nntar o Tab 11 ¥dii/Aq' 0 --'e only other T- ) Shespard, WL § RP, 10R0
™ ciay (Fract vori % 160000 Oum Frartion {clawi ¢f 4.1t oas Tak 7- kg (D P U hel  Th(4) 238 Dantesn ot 3¢ 1976
. *sss cevar rmves esssecive rensae sssesencsres
113 Sand '3 0 <1 2 10 in {ane 1 hefOFS Cadasache sediment Roncen, 1073
™ (% 5.00) Scarbonate 1 an:
1Y Clay g 0 [ o 3 Vo Core L] clay schest Rancon, 1978
M %802 Tad
™ & ! 50 [] k.":““‘ . . |:. (:-f 1210tS clay schest Rancer, 1973
™ (% §:02) Rcarbonate (e tany
™ Orqansc 5 . 12 (1) 2 61 . ™ fonc 01064 civer peat Rancor, 1973
™ T $07?] ol 1 e/t
™ ! sg ) R 19 0 ter ;;"", 1 . . " (.f., KDL civer oent Kancer, 1073
T (3 507 Rcorbanyts {1 an)
TRITIUM Ka_VALUES
(418 L PR
SPL L3 1 3 L) L] \) o U] wea/ 1R [l % (i LA Lt} san anul'w
L L b Lyre SaNe SILY GAY  ORC Ca(N3  SAT PASTE (v 100q ovInge CAtToN AN (OMCENTRATION el ra’ or MLIRITTHN ANE INENQUATION REETPENCY
TTETR Tweed T T T T RYE 7 I ] TrmTme mmom e T T e s e T T TR T T ST R Rapent g th ¥ Tk € - wgl 0N Te, To. 1T Se} ST ones et al LMW
M3} g 9 ¢ H i 6 Mot 1. 02 Rbgpent sand Mg oot ar (3 caluee R e () ¢ bateh Jomes ot gt | TORD
3 1oamy sand e 7 1% ae M1 .- 07) Atrow Rinaelo formtior ‘we Hanfo-d sediwerts 4. rom Ringold erological format on,Jomes el af , 1996
" s Topmy sard N 1% 3E (1 04) bionr Ringo'd ‘ormat ien B: froe ay-face, Fure-taan (I)pre Lovripapmment) Jonea et i, 1980
Bl sandy 90 01 (0 ¢ rarfaed st (M) Tak L- opateh - galomn KA Jomes et 3" | 1083
4 Mo a4 [ Jzcel eethod Rec b0 days FoginCo v col desth Jonex ot al., 1983
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TABLE_B-34
URANIUM Ka VALUES

[(24 s FRE
SoiL £ L 2 % b L th eq/ IRON Lad s i L i ud SOIL LOCATTON
T ST type SNO St (AN CaC03  SAl PASTF (v} 1009 ox106s CATImM CATYION CONCENTRATION (oL/a) o- DESCRIPYINN ONER INFORMATION REFERENCE
— B o (X 306 Tae) = 3 ftab 4 = k) (Tab 1r (W compon i iom) Bel' 3nd Rater, 1008
v :l"; sand 50 % (13b.2: 3041 descr.) (good CONCLLSIONS) Bell gnd u“::' 1998
v €3 sand €0 900 (Tab.33 Actavitaes (Ba)) Be!l and Bates, 1508
v €6 saed : g 7:5: z:: O:: ::tu. e
v beand 8. oM 6200 (13001 FCE (0 4C ce) (tab 4 = in srbu - tab x Kd comonrison) Shevoard g Thebeotl. 1908
v organic €09 -- 004 HB (2100) PCE (40-80 ¢#) Sheposrd and Ihobpult. 1998
¢ orpanit $86 .. 005 3000 (7000)  SCE (1-10 ce) Shaonard ond |
H e - 682 .-012 2500 ({2900} SCE (10-30 ca) Shepanrd hnd 1
M etay 177 ..000 140 (870) SCE {30-40 c»} (clay) Shaposrd ang 1
.
3 8 2 ) Beatty 1. WV () = reducing conditions Mo heigal,
3 ::: : 7 1 ! Beatey 2, WY Bastry, Wevads Barswpil, § Careling "'"0':11. :ﬁ
u sand 1] ? 15 3 Beatty 5, WV West Valley, MY {abst :Md's highest » siksline alluvin! }
v clayey sand 1™ s 3% 750 Barneell 4 SC bassn deposita high «a soateorilienite and tealites)
W Gll;O; e -‘. " 2 %0 Barner!} 12, §C 1.3 1 2 Kd = miners] phase char.
v claysy sand 1 . 19 550 ¢-) Barnwell 14, S¢ tab.2 = retationship = testure, surface ares « clay
monerat cosp {tab & = %d = & rad-onurlides)
Fig 6 5 test. disorss [T19.7 = Kd vs sorptivs msneryis)
kd column = () . cducing cenditiens
v foam (600) 2-73 Orthic Blach Chernoren ftab 1} (CEC = cmo' Xg -1) Sheopard ynd Shespard, 1087
7] sasd 116) 0-01 E'“" reqosel Sheppard wnd Sheppard, 1987
v I itter, LFH-& 527 81 2ca0ifig " -4 @ Cleyed Drsteoc Brunisol ac-n Sheosard et al , 1987
v M . 51 ? %wol/ig e 4.195 cm Cleyed Dystric Bruniso! in Kd colymn, no { } : teach () :¢w Sheppard ot al.. 1997
v Us-8, BY;.Bfq s 2 2 leanl/bg -- 1276 2} 15-45 cm Cleyed Dyste.c Brunisol - Sheppard oL a! . 1987
u. low-B, C-Coy 62 1 lcmatfhg 198 (69 N 245 cw Cleyed Dysteic Brunssot Sheosard vt o . 1987
U 238 {ine sandutone and seity nand 20 3'3 ° g;g i "I"' m':", et oal | 1081
i 238 fene sandsrone a0d 3ilty sand a5 100 -w_?”; » ;(.‘rvz oreet ion b, 1081
U 738 fine nandstone and nolty sand 3 2000 s ae . 1981
U 238 Tine sandstone and 3:iLy sand v 337300 ot ol 1001
« 3320 Chestaut Ridae, DRNL (U6) (tab 18 « X&)
U e red-broer clayey $6. 10 M:25 ed) report had 100%s of Mds Seviey and Kelwers, 1964
L=2%en (ON : SRS-Co-Bu-Th-T¢-4)
Wehigh Lzloe RS-5 sy UA = cone. AVzaverage
u LEH-AN 42 81 Zcool/bg A8 2.1 5{42 6--2 2) 0-8 cm Cleyed Dystric Brunisol, S = Manitobs Fern Comm [ON -1, Cs, Cr, Te. U, T, N Sheppard, 1080
u A 51 2 9cmol/hg 204.0.-1 3(26 5--1 114-15 cm Cieyed Dystroc Bruniso!, S E Mpnitods %d: Leachate = nn () Nd: Crovndwater « () Shepanrd. 1089
v B: .81)g; $2 2.1cm/hg 160+ -0 8(15 8 C Q) 1545 cm Cleged Dystric Brunisol, S £ Manitoba Sotl tyse, Ph, CEC L noil desc from BLC-1Y(JEQI8(3)) . " 1999
. ‘_z.’ ”n 52 1.lcmolfhg 45 4.0 6{1R 3.1 ) ;15'“ Cleved Dystric Brunins!. ST Manitobs 1989
3% 70 2 450 /Mg art Hope, Ontarie . (0N 2 Th, Ph) Port Mome seils  Tab.1r sac} charsct
8 t;::y losm ctay 3 13 17 125 2 Port u...,‘n.ur,- Tab 2: Kd{L/Xg) 9 soils Pers. comm. Sheppard :& : :;' :m
Y e aand 2 ] s 0 L/ 3 Port Hope, ‘Ontarie Shespard, WE & AP 1099
u Orasnic o £s 120 HE 4 S AT e Shepmard, WCE & RUP, 1089
v Fine aundy loam 10 14 9l 2o § Port tose. Date Shespard. WE L ROP, 1969
U Fine sandy losm 1 Tae L34 H ? 1w e, Sheppard, WCE & RJP, 1989
u toas 10 66 10e 0 Ue B Pert v Oeeerre Shespard. WCE | P 1080
" losa 10 65 ' Sheppard. WE & RJP, 10RY
1 1 15 L/kg 9 Part Noge, Dntarso X
3 :::; '(7::&:::; v (3] SeMCa (MO3)? 4300 12um fraction {ciay) of 311t loam Tab 7+ Kd  (ON: Pu,Vh,Mg)  U[S)-733 s::::‘&ﬁ & :55 1909
" Sand - 0 1 . ”® a . - 16 CLadarsche sediment Rancon. 1973
[ §X ] arbonate ’
o Sand - - - : 4 domcrsz 1% S Yemwte et al , 1913
u Siiv - atluvral sod - - - N 2 tered sch Yomemote ot o1, 1973
U Clay 0 w (1] * b:,. ol altered schisy Rancon. 1973
%S0 arbonate
v Mrssal red chay : -ose ’ 8 B 1 antoes Errchsen, 1990
t Shysnat red clay - - 71 0" Lrichnon
" Organsc & 1”7 60 mooa preante peat Rancon, 1973
% SoM Scarbonste - .
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ZINC Ka VALUES

CEC L ERrg
] < [ 3

] N ] - o ~ea/ 18w [ 3 (o N IDL xd S nraTHoN
Ayee SO LIt LAY mRe (af03  SAT Pagys 1) 10% "I (AN (ATION  COWLNIRATICON (.79} o° DLSCRIPTIIN DILCP INFOPMATITN REFLOENCE
lonme aaed T1 7 Dibase savy) " TOTTTT T T T i0eR 1067 [y T T iyeni . ne-wanes grareeand - - 1f.g 4.5 lan ar Bunzl and Sehiamart . 1998
Ineey pest 0% € Blbae W) 10eX 10ed fing! ¢ * tand faaps - Yeatonc V| alongly humif ed Bunzi and Schemmget | 1090
sardy inav S 7{hbase sata) 10e2-10¢3 {ica) 23 Cambioa!, bras- so:t 7-ge loese Bursl and Szhemsack. 1998
=a~dy inam 7 1{base saty) ' 10X 1008 {log) 4 Cambronl braes entd Burz! and Schimepck, |9WR
sand 4 Bibase saty) 4] {teq) S Aceimnl, pacabeown xacl Ak Burzl ard Sehiamach, 1900
sand 4 Blhase saty) 1067 {loa} 6 Areisol. nacaberen aosl, P oharisan Busz! and Schismact . 1988
(X 0 8 seq/q (0 1N 734 1065 (oo} B Renton te Sud (bem.c 4% Mancten Bunz! and Schismech, 1988
£ araanie &N ?1 weare (0 In (aN03} 10L3 (io0) Y1, 5phaa oeat (r gk morr) . e inhuder Mepo. Hannaver N MY axh (P and 7 - <lighLly dei mooted. stredded 0 1-N B as) Benzl and Schimmach, 10AR
f pric arganic 1o 0 E5 wea/a (P IN Nty VPR (c0g) F2. %0h3q peat (hign wnov Manigudar! Bavar ey, 1 0% ach (1 6) 020 cm and secvec o 2em, § e -ning, Bavpgr oy Rurzt acd Achomench, 1999
Cioy @ne-pis 25 54 & no 51 70 14 /g 13 30-40 £]  Wnateorilicaste Vermozyi.ge, haafonile (RbsoracL) (Tab 1+ g0l o p , (Pmw Fraee ) Iaboeak: § lasosk ., 1OW7
Clay mineryte 2% s 0 s a Taatte Ihg i7 lqlta T Vermizulity, (hine .t 7al adsoro wates Fial differencer NaWD3 » alvage leach Jsbowsh: L lasons -, 197
Clav meonergia [V R LTS 1o [} 601 A g 1] %o/ko € Ihlar te, Verrculibe 1'0e 117000 Verm  Waolinity F:a3. metal adsorptior o reabion 1o weta! e activily Jaboest . § lpsash ., 1O/
130 6.7 ne 10 - 1000 Wogn of 37 Pa= ek eneis * #0:t char - Kd cor elat.ons  Tobé: Fegressian coefl! Anderann } (hriatenaon 10RQ
00 &d for Cd - funi.1om of oM Fig?s so:l prop
Conclysigng
Clay 0 ] 1F 2 “e e 67 15 15 % L) Mecklembera ¢ 1py Tebl: sl prop Tah 3: 0§ Feg 3,4: Xd v aeta!) cone Keddy and Dunn, 1086
Loam " e Me 19€ 2% 6 1= 4 i [ oa Tab 4= regcreion natys 1 soust Reddy and Duan, 1996
Send 6 4 71 € 16 9 268 ¥1 & .. 140 «p~dy fnsa Meatract and Conclusiors Peddy snd Dure, 1906
Sand o5 4 [ ] 74 04 53 76 (a0 17 Soct oI el oron : feom Chreste con, 1987 SP11-44 ¢ Top | Cheiatenaen, 1987
Sendy ‘ove *a 198 160 03 64 (Y] 212 So+ i § 161 Sorl desth=50-100ce €4 ],31 Kd vs In conc (hristornen, 1987
Tab 1= Kd(d « X4l &)n  Conclusior s
19 80 17 3 [ 37 (a0t 12%ee/ba o« (18-89) ¥4 cnlymns ( )= Xd range Tab 1~ so¢l prop tah 2- wd Shramach ot 9! , 1987,
PA (0-3C ¢m) n.? 5 134 090 (Y 4™ O e (N03)D 038 (g 1) hauod (N Ceramany). . -0'Silecate Clay (O™ 2 1) Lob 1 v 30:1 sroo  alao wemeraiegy of cisy woih CECK oM § 7700 lee torems
FA (0-30 co) M7 [ 134 Com r Dy M gmon2 13 g Aguod (N Germang}, Dra/Seticate Clay (DM 2 1} teo $ 7o, Mo : upfg Fab 2 5 clay conslituents Tilter . oA
Ph (0-30 co) 1.7 ? 134 C 9% {1 4} C 1M {otw01)T 763 (1o} Agvod (N Ceresnyl, Org/S. Clay (tm 2 1) tab & - Kd (lg-1). cd-N: In soletion concsl0 -6 sotar Viltler ., oM
tA (03¢ ew) s s 6t VIR (2 62) € 1% GpnQnD 031 (te-1 N ONx N 20} (CBC  uned ob 7) Titie- ot 2t , 1904
LA (0-30 emy 5 ] 33 118 (262 O 1% Ca{N03)? 109 (g-1) » o (2 1) Tiller ot ot 1904
LA (0-20 ew 5 7 13 PR LI I LY (7 AT 1170 {lg-1) Ada't N Cormany) % ciay (2 1) Tiller ot o' |, 1904
PEL. (0-15 en) 31 [ ” €A% (1 611 N e (37 oO6n fig 1} Vellystert (8 -veaia). Sibicate cloy (2 1) . 198
PEL (0-1% cm) 3. 6 " 0 4% (1 65} 0 1% (a(n03)2 0% {1g-1) Vellustert (Bunteaion), Solicare clay (2 1) . 1w
TE: {015 ew) 3.2 7 ) QA ] B0 D IR 31D 246 (to 1) Fotiatert (Aoatrogleal, Si'icate clsy (2 1) . 1984
Fak 1015 cm) 24 s 0 0 " (3232 204 (l1g-1) Pellneorert (Aates! Setieate clay (2 1) . e
€45 (0-15 ca) 24 6 ] [BLEEYL 1% 217 (le-1) . 198
B4k (015 co) 24 7 I © 1M (32 4Rt (la 1) . 198
" (40-6C cm) 10 ) 53 © 1® (yinon” 1 0S (lge1) Agiatf (K Cermany), 1) . 198
N (40-6C co) 10 6 83 0 I CarNU3tD 1 6% (g 1) Agual’ (W Ceragny), S. y (T 1} Titler ot ») | 1904
Ny (40-60 co) Vo 7 'Y 0.1M Za(MP3)? 460 (‘g 1) (N Coropnyy, S @n Teller of ol , 1984
PR (20-30 ew) on [ 2n 0 1™ CoND3)2 057 (19-1) 17 (N Cormprey, § ¢ ciy Teas oside {1.)/Fe) Yilter er st , 1004
P4 B (70 30 em) oe 6 2 0 1™ (armny)2? 2 {19 1) W (N Germany) . S.licote clay from onide (1 1/Fe) . 19k
LA (26 39 ¢w) 00 1 2% © 1% (ar))? 34 (g ) Falecers'! (N Corapny), ate clay from ar.de {1 1/T0) . 1ome
¥ {018 ¢o) a9 [ n 01w a7 02X {la-1) Haplohuans (Auatralia), fron oo wilicate clay (Fe/1 1) . 1ona
v {018 co) 0 [y H 0 I (a(nuy;? 12 (9 )) hae lnhumne (Auatralin), Tron ae arhieate clay {Fe/l 1) . 1om
¥ (0-15 eo) 49 ? 1 ERLETYL TR 824 (1g-1) Hapiohumer (Bustral a), Tron eside/silcate clay {Fe/l 1) . 1M
LB (30-50 cw) 11 S X RN EYCHIT 017 {ig 1) Uga 1f (N Cerennyl, Siticate clay/lenn onrde (2 )/Te) 1904
LB (30-50 cw) 11 6 3 LRLESY 18 8 9N IMa ¥ (W Cormpny). Sslicate cing/lrne ar de {2 1/Fe) . 1984
LB (30-50 ca) 11 1 8 0 1% LaM3? 909 (Ig-1) Wat! (8 Cormany), Sl cate 1/5e) . 1984
PR (80-60 cw) 155 [ 8’ 01 (a(ND3)7 017 (19 1) Aod { clay/leom o de 2 1 10e) . 1904
PH (S0-60 cm) 16.5 [ ar 0 1% (20N ? 19 Qlg-1) Agund (W . Silecate clag/from oeade (2 111 0) T 108
P8 {$0-60 cw) 168 7 " 0 I Capn)? 18 46 (1a-1) Aaued (K . Gebicate clog/trom avide (2 1/5e) . 1984
Conthite (1ab) S 280 [ia-1) Cooth te (lak prep ) , 1o8e
Geothste {loh) '3 210 (la-1) Coethite (Vob peepn ) . 1N
Gesthite (1ab) 7 18 %0 (ig- 1) Ceothite (126 wrep ) Tilter ot 2l , 1084
Kactinite, §3 7w 11700 /Mg " NNy Rirch Pt Wacen Crergip CEC : emiong-} (In (W |1 Garcin-Riragays. 1983
Mentenrstionite, §7% Q2w B60amo | /ag LK R thton, Vyoming O" < lat (fig7.3 wdof Cd - 2v) Carcia-M.ragays. 1983
6% Meavy clay - 1 13 [ 8212 1y % 7 15000 1000 (904 711 &) Loviess Seve (1=-85) (Yab 12: 7nkg - o ") Nibuls, 1007
8 Heawy clay - 2 19 0 820 % 2) 14700- - 300 1273 - 980 8) Loverns Saee. Euniand

10.% « Ca . Co.Mn S Codint on Tob 12 - () Mol )

continued...
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TABLE B-35 (concluded)

(14 LR
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SHOD snt AT ING a0y 541 PALh Tvi 1009 nxite - CATHN cATim CONCIMIRAL LM ot /) ne DISCRIFTHN OTHER INFIRMATION RFFERENCE
(1] TR TETTITTITTRAT AN T T ToTm e T T o WA IN00 T T 4708 7 IS -, 16 Tuote Sav ¥ niand Tr Fianogh with Laglish - iy e e
» - AN 7) 812 2000, #O0 492 5% #) (ks luoto Save, ¢ nland - sl -+ amitd 13 Trqures S WReTaTig
3 Ll ® 03 51 FHOON. 1RONN 7% - 6 3 m) Salo save, talpnd M
(4 w 1ogee 2 Ve s 9190- 2500 Y74 231 = samy ave, bonland o
ad 7 farr L. 94 2 +100- 100 ®! Lovsian anreen- bontand T
[ 3 £ a(r 3. 2 A9 ? 5100 - 190 {1 % &) (il cluoto snreens Finland
bz ) ” EB(2.3-- 1) ?21--3 7100- 100 (39 40 Juybs moreens, Funiand -
6 M 6216 9 1 ?3.13 3200. 200 (27 2% m) Parraln moreen., Fonland
" 3 bed Q18 1 1) s 11000+ 3000 (44 %) Kabols Xallingavs, F iniand A
H % 14 Qo8 7. 2} wn. s 10000- 3000 174 ») Wptnanro halincavi Fininnd Moty 1087
9 e ¢ 0 03 64(55) 80 (a1 20 valnlL L 1670 hor yon. Denmped Fig.a Xd . thuls, .
nae 108 0 03 6 48 80 g WG val~/L b 1610 bor son_ Denmart oA In ke dncene @A) i:i::'iZZ:Z:' ::: '

s (1 (O N xS, (s, Co, Wn, Ag, Fu, Ma) (in JaP ; w
& S eo oo O 8y S o A ) o b e
in iit-clay . .

I~ 6% Cravel-send (69 & HOOC [ :mc : :::-uu. ::;: X
o & Sit-clay (167 9 1800 t Tnows v—— 1976
In 65 Seltemand 147 8} 1200 ¥ Im- }"6 -
L dn 6% Gravel (72 9 o0 ‘. lmt pAS
ir 6% S:lt.cipy RIEAT a0 4 lm. }0.76
I 6% Sittclay (140 5) 200 | Joous s .
In 65 Silt-clay (745 0) 3500 J bl i §44 3 o
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g: :g 2,,'.: - (:;: g; “. " Inove § lb'-so--: 1a76... N
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I 6% Fine synd {122 8) 2000 0 I"°“' '
2r 8%  Fine gand (3 61 200 F l:::: H
2= 65 Silt-clay 200 1) 200 3 . Linopl-iniiitiiagii e
i Hatiandale fine nand 14 Sq/xg 830 1 ldueata o0 L/g oo0ane Beach, Flnrida Tab 1« cateons in soil. Tab 2 = 3ol charsct o rens
- Piantaton suck-botton layes 27 9gimg 130 1 SBuea/p a3 Ly :nuuwo Reach. Florids Tob 3z hepvy metals o worl  lab & v Linen~ Xd (L/gf - Wong et al.. 1963
In Plantation such-aiddie layer B0 7q/% 120 4 Quea/a 7% L/ oapanc Heach. Flor .da Tob § 2 Langmurr coelf  Fig 1 8.2 5 satheres « oo ds “:u h a' - 1%
1 Piantaton suzb-top Tayer T0% 29/ 110 & Sluea/s M8 L/g Fompano Beach, Florida (0N « Cu, Fe, ¥, N, Cd, Cr, Co) N o :‘ :l . :08‘!
- 45 . 22 - Ca-? 7 0:101 Sorl ETTT?Y
i: send e $os0 0 é 8:\'-»1& 2 120103 ot B Cerritae ot al |, 1982
- 75-860 16 CaZe] - . S0t .
é: wend 28 0-0 0;5|-|/L Cerritse 4 2! , 1982
i - - 8 - 0 Imol/L (a12 01 Florida 1
F - - &2 - - 0 1emifL Call2 50 $inrody 2 Craham, 1973
in {ine sand 14 - 8?2 - it are Hatiandare Terv sang Cosmam, 1973
In siit loge - - 5.0 - . 0 Jeol/t €212 3¢ M.esoucs 23 Vorg e 2l ., 1963
In sl loam - - b ] . . C imolnt (12 100 Nissour 74 Crahar, 1973
I orosace a0 . es 1Cs2:] > 1 801063 S0t 4 Craham, 1073
n 0001t smlfL € 31068 Pest & Cerritse ot ot | 1992
Y90 . 4-5 Ca2-) = v (1] )
- orasnie 0.0 025:-0'/'_ ook Cerritae o1 a? | 10R2
i 90 . [ - {Ca2¢] = 2 8821083 000 D
L eremne 0-0.018 metn - . Cerertse o ol . 1982
29 + - . 4-5 - . - 1 3210€4 eat
5: :::-'m: :::'. - . 45 . - 0 075 mea 7 021060 beat v‘,l: o2, |Q27
In CaZe /ol 30! Woll et ot 1077
In wock 4 . re M - 211? Plantat ion muck (sverage of 3 layers)
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PREDICTION OF MISSING Kq VALUES FROM CR VALUES

This appendix provides the input file containing the recommended
CR values {Baes et al. 1984) for SAS® regressicn analysis, and
the outpu: file showing the predicted Ka values for each nuclide

for each soil. A plot of predicted K4 values versus 1ln CR values
is also shown.

* SAS User'’s Guide, Statistics, Version 5, SAS Institute Inc. Cary,
North Cirolina, 1985.



data trnsfl;

input element $ Bvi 19.21 el 25-26 sakd sikd clkd orkd:
ttsrthese kd values are ln-transformed means, not GM*s*en:
array strinc(4} sakd sikd clkd orkd:

BviasBvi®*l0**el;

ler=log(Bva);

do i=1 to 4:

sand=0;

«{lt=0;

clay=0;

crg=0;

1f 1=l then sand=l;

1f :=2 then silt=]l;

1f 123 then clay=l;

1f :x=4 then org=l;

kd=straing{:};output;end:;

cards:
hc 8.8x1C-4 . . . .
Am 1.4x1C-3 7.6 9.2 9.0 11.6
Be <.5x1C-3 . . . .
Br 3.8x10-1 . .
c 1.4x16-0 .1 . 0.8 .
Ca €.8x10-1 7.0 . . 7.5
cd i.4x1G-1 4.3 3.7 6.3 6.7
Cr 1.9x10-3 §.2 3.4 . 5.6
Cs 2.0216-2 5.6 8.4 7.5 5.6
H 1.2x1C-0 -2.6 . .
HEt t.8x1C-4 . . .
Ho 2.5x30-3 . . . L
b 3.8x10-2 .04 1.5 0.5 3.3
Mo €.3x10-2 2.0 . 4.5 3.3
Nb &.0x1C-3 . . . .
Ni 1.5x2C-2 €.0 . 6.5 7.0
Np 2.5x1¢-2 1.4 3.2 4.0 7.1
Fa 6.3x10-4 . . . .
Fb 1.1x10-2 5.6 3.7 . 10.
Pd 3.8x1C-2 . . .
Pu 1.31x31C-4 6.3 7.1 8.5 7.5
Ra 3.3x10-3 6.2 10.5% 8.1 .
Rb 3.8x10-2 . . .
sb 5.0x10-2 .
Se €.3x1C-3 . . . .
-39 8.8x1C-2 . . . .
sm Z.5x10-3 . . . .
sn 7.5x1C-3 . . . .
Tc 2.4x10-0 2.9 -2.3 0.2 0.4
Th 2.1x10-4 B.0 . 8.6 11.4
v Z.1%10-3 3.5 2.5 7.3 6.0
r 5.0x1C-4 . . . .
14 8.7x1C-1 . . .
Ta 2.5x1C-3 . . . .
Bi e.7x1¢6-3 . . .
Fo 6.3x1C-4 5.0 6.0 . .
sr 6.3x10-1 2.6 3.0 4.7 5.0
Ac 1.021C-1 4.5 4.8 5.2 9.6
cs £.0xi(-3 5.1 7.2 6.3 6.9
Fe 1.0x1C-3 5.4 6.7 5.1 6.4
Mn €.3x1C-2 3.9 6.6 5.2 5.0
Ru 1.9x1C-2 4.0 6.9 6.7 11.1
Ce 2.5x30-3 6.2 9.¢ 9.9 8.1
Zn 3.8x1C-1 5.3 7.2 7.8 7.4
cm $.31x10-4 8.3 9.8 . 8.7
K 2.5x1C-1 .
Re 3.7x10-1
Y 3.7x1C-2 . . . R

proc regq;
model kd=sand silt clay or~ lecr;

output out=try predictedsykd resaduaisrkd:

prec prant:

Froc plot:

Flot kd*lere=i ykd*lcrs'*’/overlay hpos=%0 vpos=25;
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ANALYSIZ OF VARIANCE
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4]
»
“n

. SuM OF MEAN
SOURCE DF SQUARES SQUARE F VALHF
MODEL 4 158.0241750% 89.%0604377 16.4606
ERROR 87 472.91382056 5.43579'04
€ TOTAL 91 830.9379956%
ROOT MSE 2.331478 R-SQUARE 0.4309
DEP MEAN 5.679783 ADJ R - S5Q -0.4047
C.v. 41.01872
NOTE: MODEL 75 MOT FULL PANK. LEAST SQUARES NGOLUTIONS FOR THE
PARAMETERS ARE NOT UNTQUE. SOME STATISTICS WILL BE
MISLEADING. A RETORTED DF OF 0 OR 0§ MEANS THAT TIE
ESTYMATE 1S BYASED. THE FOLLOWING PARAMETEPS HAVFE RFEN
SET TO 0, SINCE THE VARTARLES ARE A LINEAR COMBINATIO.
OF OTHER VARIABLES AS SHOWN.
ORG =41 *INTERCEF-1*S5AND -1*sJLT -1*CLAY
PARAMETER ESTIMATES
PARAMETER STANDARD T FOR HO:
VARIABLE ©DF ESTIMATE ERROR FPARAMETER=0
INTEFCEP n A.A0136492 0.61670053 7.137
SAND n 2.7011) 0.46172013 -4.087
SILT B -1.22478 0.70415839 -1.810
CLAY B -0.955709 0.70409181 -1.3%7
ORG 0 [ . .
LCR 1 -0.616477 0.0897167 -6.871

11:03 WEDNESDAY,

PROR> ¥

0.0001

PROR > |T|

0.0001
0.0001
0.0737
0.1782

0.0001

JuLY 26,

1989

1
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SAS 11:14 WEDNESDAY, JULY 26, 1989 3
ELEMENT BVI El SAKD S1KD CLKD OPKD LCR I SAND SILT CLAY ORG KD YKD RKD

1 0.03800 .2 0.04 1.5 0.5 3.3 .3.2702 2 0 1 . o 1.50  5.14257 -3.6426
1 0.03800 .2 ¢.04 1.5 0.5 3.3 .2.2702 3 0 (4 1 0 0.50 5.4A164 -4.9616
1 0.03800 -2 0.04 1.5 0.5 3.3 -3.2702 4 0 ] 0 1 3.30 6.4173% .3.1174
Mo 0.041300 2 2.00 4.5 3.3 -2.7646 1 1 0 0 o 2.00 3.401%7  -1.4016
Mo 0.06300 .2 2.00 . 4.5 1.3 .2.7646 2 0 1 0 ) . 4.8109] .
Mo 0.06200 -2 2.00 4.5 3.} -2.7646 0 ° 1 ] 4.50  5.14798  .0.6500
Mn 0.06300 .2 2.0 . 1.5 3.3 .2.7646 4 0 0 0 1 3.3 6.1057  .2.8057
Nb 0.005%00 .3 . . . . -5.2983 1 ] 0 0 0 . 4.9635% )

Nb 0.00500 .1 . . . . -%.2983 2 ) 1 0 0 A.107g

Nh 0.005%00 .1 . . . . -%,2083 3 ] 0 1 o &. 7110

Nb 0.00500 .3 . . . . 5.2983 4 0 0 0 1 . 7.6617 .

Ny 0.01500 -2 6.0 n.s 7.0 14,1997 1 1 0 ) 0 6.0 4.2861 1.7137
Ny 0.01500 -2 6.0 6.5 7.0 -4.1997 2 0 1 0 0 . 5. 7156 .

Ny 0.01500 .2 4.0 6.5 7.0 .4.1997 3 0 0 1 0 £.5 ' £.0%47 0.4f%3
Ni 0.01%00 -2 6.0 . f,.5 7.0 -4.1997 4 0 0 [} 1 7.0 6.9%04 0.0096
Np 0.02500 -2 1.4 3.2 4.0 7.1 -3.6889 1 1 ] 0 0 1.4 3.9713 -2.571)
Np 0.02500 .2 1.4 1.2 4.0 7.1 -3.6889 2 0 1 0 ] 3.2 5.4007  -2.2007
Np 0.02500 -2 1.4 1.2 4.0 7.1 -1.6889 3 0 ] 1 0 4.0 5.7198  .}.7198
Np 0.02500 .2 1.4 1.2 4.0 7.1 -31.6889 4 0 0 0 1 7.1 6.675% 0.4245
ra 0.00063 .4 . -7.3698 1 1 0 0 ) 6.2405 )

Fa 0.00063 .4 -7.3698 2 0 1 0 o . 7.6699

Pa 0.000623 -4 -7.3698 3 0 0 1 1] . 7.%:1.990 .

Fa v.v0063 -4 . . . . -7.3698 4 ] 0 0 1 . 8.9,47 .

b 0.01100 -2 5.6 9.7 . 10.0 4.5099 1 1 0 0 0 5.6 4.417% 1.1228
rb 0.01100 .2 5.6 9.7 10.0  -4.5099 2 ] 1 0 0 9.7 5.7068 3.7922
rb 0.01300 -2 5.6 9.7 10.0  -4.5099 3 0 ) 1 0 . 6.2259 .

Fb 0.01100 .2 5.6 9.7 . 10.0 4.5099 4 0 o ) 1 10.0 7.1816 2.8184
ra 0.03800 -2 . . . . -3.2702 1 1 0 0 0 1.7132

rd 0.03800 .2 . . . . -1.2702 2 0 1 0 0 5.1426

Pa 0.03800 .2 . . . . -3.2702 3 0 0 1 0 . 5. 4616 A

Pd 0.03800 .2 . . . . -3.2702 a4 0 0 ° | . 6.4174 .

Pu 0.00011 -3 6.3 7.1 8.5 7.5  -9.1150 | 1 0 0 0 6.3 7.3164 -1.0164
Pu 0.00011 -4 6.3 7.1 8.5 7.9  -9.11%0 2 0 1 (] () 7.1 8.7458 1.6458
ra 0.00011 -4 6.3 7.1 a.s 7.9 -9.1150 3 0 0 1 0 8.5 9.0649  .0.5649
Pu 0.00011 -4 6.3 7.1 8.5 7.% -9.1150 4 0 [} 0 1 7.5 10,0206 .2.5206
Ra 0.00330 -3 6.2 10.5 9.} . -5.7138 1} 1 0 0 0 6.2 5.2197 0.980)
Ra 0.00330 -3 6.2 10.5 9.1 . -5.7138 2 ‘o 1 0 0 10.5 6.6490 3.8510
Ra 0.00330 .3 6.2 10.5 9.1 . -5.7138 3 0 0 1 0 9.1 6.9681 2.1319
Ra ©,00330 -1 6.2 10.% 9.1 . S.718 4 0 0 0 1 . 7.9238 .

Rb 0.03800 .2 . . . . -9.2702 1 1 0 0 ) . 3.7132 )

Rb 0.03800 -2 . . . . 1.2702 2 0 1 0 o 5.1426 .

Rb 0.03800 .2 . . . -3.2702 3 ] ) 1 0 5.4616 .

Rb 0.03800 .2 . . . 23,2702 4 0 (1] 0 1 6.4174 .

sh 0 05000 -2 . . . ©2.9957 1 1 0 ) ] 31.6440 .

sb 0.05000 .2 . . . . -2.9987 2 0 1 0 0 . 4.9734 .

Sb 0.05000 .2 . . . . -2.9957 3 0 o 1 0 . 5.2975%

sb 0.05000 -2 . . . . -2.9957 4 ] ) 0 1 6.2482

Se 0.00630 .2 . . . . -5.0672 1} 1 0 ) ) 4.8211

Se 0.00610 -3 . . . . -5.0672 2 0 1 0 0 £.2504 R

fe 0.00630 1 . . . . -5,0672 : o [ 1 0 6.5615
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