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GROUND-WATER QUALITY AND GEOCHEMISTRY OF AQUIFERS ASSOCIATED
WITH COAL IN THE ALLEGHENY AND MONONGAHELA FORMATIONS,

SOUTHEASTERN OHIO

By Allan C. Razem and Alan C. Sedam

ABSTRACT

Ground water from aquifers associated with coal beds in the
Allegheny and Monongahela Formations in southeastern Ohio is
predominantly a calcium magnesium bicarbonate type. Sodium
bicarbonate type water is less common. Isolated areas of sodium
chloride and calcium sulfate types also are present. The water
is predominantly very hard, and has a median hardness concentra-
tion of 258 milligrams per liter as calcium carbonate and a median
dissolved-solids concentration of 436 milligrams per liter. Few
wells contain water with dissolved-solids concentrations in excess
of 1,000 milligrams per liter.

Bicarbonate concentration in ground water was found to be
significantly different among coals, whereas concentrations of
bicarbonate, hardness, calcium, magnesium, sodium, iron, man-
ganese, and strontium were significantly different between ground
water in the Allegheny and Monongahela Formations. Many constit-
uents are significantly correlated, but few correlation coeffi-
cients are high.

The presence of sulfate or iron is attributed to the kinetic
mechanism operating during the oxidation of pyrite. The position
along the sulfide or ferrous-iron oxidation pathways controls the
reaction products of pyrite found in solution, and the formation
of either the sulfate or iron constituents. The availability and
rate of diffusion of oxygen in the formations exerts control on
the water quality.

Discriminant-function analysis correctly classifies 89 per-
cent of the observations into the Allegheny or Monongahela Forma-
tions. As a verification, 39 of 41 observations from another
study were correctly classified by formation.

The differences in water chemistry between the Allegheny
and the Monongahela Formations are gradational and are attributed
to the oxidation of iron sulfide. The diffusion and availability
of oxygen, which controls the chemical reaction, is regulated by
the porosity and permeability of the rock with respect to oxygen
and the presence or absence of carbonates, which controls the pH.



INTRODUCTION

Ground water generally is not available in large quantities
in southeastern Ohio, but it is the most readily obtainable water
for most of the rural and village populations. Ground water is
also the source of base flow of streams, and directly affects
quantity and quality of most streams in southeastern Ohio. One
of the major impacts on the ground-water system in southeastern
Ohio is surface mining of coal. An assessment and prediction of
the consequences of surface mining on ground water is difficult
because chemical-quality data are sparse.

Purpose and Scope

The purpose of this report is to describe the water quality
and the principal geochemical controls of water quality in sur-
ficial aquifers associated with coal in the Allegheny and
Monongahela Formations in southeastern Ohio (fig. 1).

One hundred ground-water-quality samples were collected from
wells completed in the Monongahela and Allegheny Formations, the
two principal coal-producing formations in southeastern Ohio
(fig. 2). Sixteen samples each were collected from aquifers
associated with the Lower Kittanning (No. 5), Middle Kittanning
(No. 6), and Upper Freeport (No. 7) coal beds of the Allegheny
Formation and the Meigs Creek (No. 9) and Uniontown (No. 10) coal
beds of the Monongahela Formation. Fifteen samples were collected
from aquifers associated with the Pittsburgh (No. 8) and five sam-
ples from the Waynesburg (No. 11) coal beds of the Monongahela
Formation.

Sampling Strategy and Methods

Samples were collected from the uppermost aquifer associated
with each coal bed; well depth typically ranged from 50 to
100 feet. A coal-associated aquifer, for the purposes of this
study, is defined as an aquifer in which the identified coal
either is the producing zone or directly overlies the producing
zone. Samples were collected from domestic wells that penetrated
only one coal bed. Aquifers and associated coal beds were identi-
fied by field checking drillers' logs with topographic maps, geo-
logic maps, and mineral-resource maps. Well owners also provided
information in some cases.

Samples were collected from domestic wells at the tap nearest
the well after a sufficient amount of water had been removed to
ensure a sample representative of the aquifer. Field measurements
ofdtemperature, specific conductance, alkalinity, and pH were
made.
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Analvsis of Geolodi i Geochemical Control

Statistical and graphical methods were used to evaluate
water—-quality data in an attempt to characterize geologic forma-
tions and coal-associated aquifers. The complex lithofacies
changes caused by numerous transgressions and regressions during
deposition made classification by simple, univariate statistics
difficult; therefore, several statistical techniques -- including
analysis of variance, correlations, and discriminant-function
analysis -- were used.

In this study, analysis of variance was used to determine
whether there are significant differences in selected constituents
between coals within each formation and between formations. Bi-
carbonate is the only constituent that is significantly different
between coals in both formations. Constituents that are signifi-
cantly different at a significance level of 0.95 between forma-
tions are bicarbonate, hardness, calcium, magnesium, sodium, iron,
manganese, and strontium. As mentioned previously, the Mononga-
hela Formation contains more calcareous rocks than the Allegheny
Formation. The dominant depositional environment of the Mononga-
hela Formation was freshwater, whereas the depositional environ-
ment of the Allegheny Formation was predominantly marine, grading
into a transitional phase between marine and nonmarine.

Concentration of ionic constituents associated with carbon-
ates consistently show higher median values in the more calcareous
Monongahela Formation than in the more siliceous Allegheny Forma-
tion (tables 2 and 3, fig. 9). These constituents include bi-
carbonate, hardness, calcium, magnesium, and strontium. Higher
median values of iron and manganese (table 3) from aquifers
associated with the Lower Kittanning (No. 5) and Middle
Kittanning (No. 6) coal beds of the Allegheny Formation are
attributed to dissolution of sediments deposited in a reducing
marine environment.

Spearman correlation coefficients were calculated for
19 selected properties and chemical constituents (table 4) to
determine which of them are significantly correlated at a level
of 0.05. Although many significant correlations exist, few cor-
relation coefficients are high. The calculated constituents, such
as dissolved solids and hardness, obviously have the highest cor-
relations with the constituents from which they were calculated.

Discriminant-function analysis (Davis, 1973) was used to pre-
dict the geologic formation on the basis of water quality. The
high degree of accuracy of predictions made during calibration and
verification of the discriminant-function analysis supported the
concept that distinct geochemical processes were responsible for
the dominant chemical constituents in each formation.
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Table 3.--Median values of selected ground-water-quality characteristics
; : -
fxgm—ggﬂl-aﬁﬁgglgkgd-ﬁ9”*fﬁF5—*n—L?g—All§9h§f¥~inﬁ—ﬂgngngﬁh§lﬁ

[< indicates concentration was below detection limit.]

Allegheny Formation

Constituent
or No.
property 5
Number of samples---- 16
Specific conductance
(pS/cm at 25°C)=---- 655
pH 7.7
Bicarbonate (mg/L)--- 245
Nitrogen, NO; + NOj3.
dissolved %mg/L)--- <.l
Orthophosphorus (mg/L) <.01
Organic carbon,
total (mg/L)=-====—— 1
Hardness, as CaCOj3
(mg/L) ===mm———————— 165
Noncarbonate hardness,
as CaCO3 (mg/L)---- 14
Calcium, dissolved
(mg/L) —===————————e 48
Magnesium, dissolved
(mg/L) ————=——————mm 11
Sodium, dissolved
(mg/L) ===mm=——————— 103
Potassium, dissolved- 2.5
Chloride, dissolved
(mg/L) ====—mmm————— 17
Sulfate, dissolved
(mg/L)——=————m————- 125
Fluoride, dissolved
(mg/L) -—=——=-——m—- .4
Silica, dissolved
(mg/L) ~————————mmm- 10
Iron, dissolved
(pg/L) ~=—m==mmmm e 70
Manganese, dissolved
(pg/L) ~=-—-mmmmm e 72
Strontium, dissolved
(pg/L) ===—mmm e 330
Hydrogen sulfide
(mg/L) ——=—=—m—————— <.l
Solids, sum of
constituents,
dissolved (mg/L)--- 461

Monongahela Formation

No. No. No. No. No.
6 7 8 9 10
16 16 15 16 16
572 982 670 757 685
7.2 7.4 7.4 7.4 7.4
242 395 360 375 315
<.l <.l <.l 1.0 1.7
<.01 <.0l <,01 <.01 <.01
.6 .8 .7 .6 .7
196 234 260 309 320
27 22 32 52 50
53 60 72 90 73
15 20 19 24 27
17 57 27 24 25
1.2 2.4 1.6 1.1 1.5
7 23 13 12 10
51 73 56 69 115
.3 .4 .2 .2 .2
14 9 10 10 12
130 26 14 16 32
73 26 16 5 7
570 470 660 670 805
<.1 <.1 <.1 <.1 <.1
339 651 417 496 444
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This multivariate method allows the complex geology and multiple
processes to be evaluated in such a way that a weighted combina-
tion of all the geochemical variables is reduced to an equation
that maximizes the chemical differences in ground water between
the formations.

A guadratic discriminant-function equation gave better re-
sults than a linear equation, so all findings are from a quadratic
equation. The analyses from the 95 water-quality samples from the
coal-related aguifers were used for constructing and calibrating a
quadratic discriminant equation. No further analysis was made of
aquifers associated with the Waynesburg (No. 1l1l) coal bed of the
Monongahela Formation because only five water-quality samples were
obtained. Forty analyses from 1l wells from another project (U.S.
Bureau of Mines, 1978) in the study area were used to verify the
reliability of the equation. The discriminant-function analysis
was also used to determine the minimum number of water-quality
variables needed for acceptable classification.

Thirteen water-quality constituents and properties were used
to produce a discriminant function. The 13 constituents and
properties are:

specific conductance potassium

PH sulfate
bicarbonate fluoride
noncarbonate hardness iron

calcium manganese
magnesium hydrogen sulfide
sodium

Although using more variables would have resulted in a better
equation (fewer misidentifications), these 13 constituents and
properties are commonly analyzed in studies of ground-water
quality. Fewer variables produced an equation with an unaccept-
ably high rate of misidentifications (more than 10) during
calibration.

During calibration of the discriminant model, only 10 out of
95 observations were misclassified; only 2 out of 41 observations
were misclassified during verification.

The high percentage of correctly classified observations
indicate that there are geochemical processes unique to the
Allegheny and Monongahela Formations. Some constituents, such as
sodium and chloride, probably are not unique to either formation
but rather are the result of local contamination. Other geochem-
ical processes that result in combinations of certain constituents
probably are dominant only in one formation. For example, iron
and manganese are usually in higher concentration in the reducing
environment of the marine shales and sandstones of the Allegheny
Formation, whereas sulfate concentrations are high in the carbon-
ate aquifers of the Monongahela.
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CONCEPTUAL GEOCHEMICAL MODEL OF THE ALLEGHENY
AND MONONGAHELA FORMATIONS

A conceptual geochemical model shown in figure 10 describes
the gradational geochemical processes that dominate each forma-
tion. The model, which is based on oxidation of pyrite, uses
oxygen as the oxidizing agent because the other oxidizing agent,
ferric ion, is insoluble in the neutral or basic water usually
found in the study area (Nordstrom, 1982). Production of iron and
fully oxidized sulfate is dependent on the availability and dif-
fusion of oxygen to the pyrite disseminated in the rocks. The
porosity and permeability of the formations, as well as consump-
tion of oxygen during oxidation processes of the formations,
limits oxygen availability for pyrite oxidation.

The kinetic mechanisms and reaction pathways that determine
whether the iron or sulfate processes will be dominant can be
expressed by the overall reaction:

15 7
(1) FeSy + — 0y + —Hp0 =5 Pe(OH)3 + 4H* + 25042~

The ferrous iron oxidation pathway is expressed as:
(2) FeS,—>Fe2t + 5,2~

1 1
(3) Fe2t 4+ - 0, + Bt = Fe3t + - 1,0
s 2 2 2

(4) Fe3* + 3H,0 => Fe(OH)3 + 3H'
and the sulfate oxidation pathway is:

3

(5) 822+ + 5 02 %Sz 032-

(6) S,032” + 20, + Hy0=>250,2" + 28*

Both formations contain pyrite. With the introduction of
oxygen, the pyrite will dissolve and initially release ferrous
iron (reaction 2) and sulfide (Nordstrom and others, 1979). As
the availability of oxygen increases, the sulfur is partially
oxidized to an intermediate thiosulfate species (reaction 5); if
enough oxygen is present, sulfate is produced (reaction 6). When
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the sulfur is oxidized to sulfate, the pH would be expected to
drop (Nordstrom, 1982); however, the carbonate rocks in the
Monongahela Formation buffer the reaction. Because the pH remains
near neutral, ferric iron is insoluble.

The initial oxidation of pyrite releases the ferrous iron,
but the sulfur remains at the mineral surface (Nordstrom, 1982).
The tight shales and other clastics inhibit the diffusion of
additional oxygen, which would react to form intermediate sulfur
species and eventually produce sulfate.

During mining operations and subsequent exposure of large
surface areas of bedrock to oxygen, the Allegheny Formation may be
especially susceptible to pyrite oxidation. First, an unstable
sulfur rind is quickly oxidized, producing acid and sulfate.
Second, there is more pyrite available for oxidation because the
undisturbed formation retards oxygen movement more than spoils
material. Third, significant amounts of carbonate rocks are not
available to buffer acid production and, if pH drops, ferric ion
becomes an oxidizing agent regardless of whether oxygen is present
or not.

SUMMARY AND CONCLUSIONS

One hundred ground-water quality samples were collected from
domestic wells in southeastern Ohio to describe the water quality
and geochemical controls of surficial coal-associated aquifers in
southeastern Ohio. The samples were collected from aquifers asso-
ciated with the coal beds of the Allegheny and Monongahela
Formations.

The waters of the shallow, coal-associated aquifers in south-
eastern Ohio generally are calcium magnesium bicarbonate in type;
a sodium bicarbonate type is less common. The water is predomi-
nantly very hard (median hardness concentration of 258 mg/L as
calcium carbonate) and has a median dissolved-solids concentration
of 436 mg/L. Only isolated areas yield water having dissolved-
solids concentrations of more than 1,000 mg/L.

Complex lithologic facies changes caused by marine trans-
gressions and regressions, and nonmarine deposition produce a
ground-water—-quality distribution that makes classification
according to formation or coal difficult. Only bicarbonate
concentration was found to be significantly different among
individual coal beds, whereas concentrations of bicarbonate,
hardness, calcium, magnesium, sodium, iron, manganese, and
strontium were significantly different between the Allegheny
and Monongahela Formations. Many constituents are signifi-
cantly correlated, but few correlation coefficients are high.
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Discriminant-function analysis (based on 13 water-quality
constituents and properties) correctly classifies 89 percent of
the observations collected in this study into the Allegheny or
Monongahela Formations. As a verification, 39 of 41 observations
from another study were correctly classified by formation. This
demonstrates that certain geochemical processes are more dominant
in one formation than in the other.

The difference in water chemistry between the Allegheny and
the Monongahela Formations is gradational, and is attributed to
processes involved in the oxidation of iron sulfide (pyrite). The
diffusion and availability of oxygen, which controls the chemical
reaction, is regulated by the porosity and permeability of the
rock with respect to oxygen and also by the presence or absence of
carbonates that buffer the pH.

In general, the dissolved-solids concentration is about
500 mg/L before mining in either formation. The dissolved-iron
concentration is expected to be higher in the Allegheny, whereas
dissolved sulfate is expected to be higher in the Monongahela.

In the Monongahela Formation, acid produced as a result of
pyrite oxidation is buffered by the carbonate rocks. However, in
the Allegheny Formation, acid production is not buffered and pH
decreases. When pH is low enough, then the ferric ion also acts
as an oxidizing agent, and oxidation of the remaining pyrite
becomes more complete.

REFERENCES CITED

Bownocker, J. A., compiler, 1981, Geologic map of Ohio:
Ohio Department of Natural Resources -- Division of
Geological Survey, scale 1:5000,000, 1 sheet.

Branson, C. C., 1962, Pennsylvanian system of central
Appalachians, in Branson, C. C., ed., Pennsylvanian System
in the United States -- A symposium: Tulsa, Okla.,
American Association of Petroleum Geologists, p. 97-116.

Brant, R. A., and Delong, R. M., 1960, Coal resources of Ohio:
Ohio Division of Geological Survey Bulletin 58, 245 p.

Collins, H. R., 1979, The Mississippian and Pennsylvanian (Car-
boniferous) Systems in the United States -- Ohio: U.S.
Geological Survey Professional Paper 1110-E,. p. E1-E26.

Davis, J. C., 1973, Statistics and data analysis in geology:
New York, Wiley, 550 p.

26



Fenneman, N. M., 1938, Physiography of eastern United States:
New York, McGraw-Hill, 691 p.

Fuller, J. O., 1955, Source of Sharon conglomerate of northeastern
Ohio: Geological Society of America Bulletin, v. 66, no. 2,
po 159-75‘

Hem, J. D., 1970, Study and interpretation of the chemical char-
acteristics of natural water: U.S. Geological Survey Water-
Supply Paper 1473, 363 p.

Lamborn, R. E., 1951, Limestones of eastern Ohio: Ohio Geological
Survey Bulletin 49, 377 p.

Nordstrom, D. K., 1982, Aqueous pyrite oxidation and the conse-
quent formation of secondary iron minerals, in Acid sulfate
weathering: Soil Science Society of America, p. 37-56.

Nordstrom, D. K., Jenne, E. A., and Ball, J. W., 1979, Redox
equilibria of iron in acid mine waters, in Jenne, E. A.,
ed., Chemical modeling in aqueous systems: American
Chemical Society Symposium Series 93, p. 51-79.

Ohio Environmental Protection Agency, 1978, Rules and regulations,
public water systems, primary contaminant control, water-
quality standards: Chap. 3745-81 of the Ohio Administrative
Code.

Stearns, R. G., and Mitchum, R. M., Jr., 1962, Pennsylvanian
rocks of southern Appalachians, in Branson, C. E., ed.,

Pennsylvanian System in the United States -- A symposium:
Tulsa, Okla., American Association of Petroleum Geologists,
p. 74_96.

Stout, Wilber, 1931, Pennsylvanian cycles in Ohio, in Studies
relating to the order and conditions of accumulation of the
coal measures: Illinois State Geological Survey Bulletin 60,

part 5, p. 195-216.

Stout, Wilber, Ver Steeg, Karl, and Lamb, G. F., 1943, Geology of
water in Ohio: Ohio Geological Survey Bulletin 44, 69%4 p.

U.S. Bureau of Mines, 1978, Research on the hydrology and water

quality of watersheds subjected to surface mining, phase I;
Premining hydrologic and water-quality conditions: U.S.
Bureau of Mines Open-File Report 88-80, 347 p.

U.S. Geological Survey, 1977, National handbook of recommended
methods of water-data acquisition.

27



- 0€e 0°L 989 LO-%0-¢8 86T ¢ ¥9 T80 oy 10 OF% *op Ly-0OW
- (4 9°9 SYT ¢¢-2¢0-¢8 SoT OT ST ¢80 LS 60 6€ °op T¢-3W
- 06T 0°L 0TS LO-¥0-¢8 0¢ L0 9T 180 ¥e 0T oF *op 6L-09
- LE 6°9 OTT 8C-€£0-€8 1} 9T 6€ T80 28 €0 OF °op SL-0D
- 06T VoL 09€ 8¢-€£0-€8 00T LT ¥€ 180 € v0 O¥% *op ¥L-0D
- [4 &4 8°L (1144 GC-€0-€8 viT ¢y ¢t 180 0C 9SG 6¢ *op ¢L-0dD
9¢ 0TS 9°8 ove6 T10-20-¢8 06 €T €T 780 L0 ¥T 6€ *op V9-LvY
- 09¢ 0°8 ose’'y TE-TO0-€8 S61 6C 1T 280 ¥0 0C 6¢ *op 16-0¥
- (4 v°9 o¥6 L0-20-¢8 - 6€ 0T ¢80 29 LT 6€ 9 *oN buradg
- 0s¢ 0°8 113 4 T10-%0-¢8 LL €T TZ 280 0S 80 6¢ *op 68-A
- ove 8°L or9 0€E-€£0-€8 SoT L0 0C 280 Ly TT 6€ *op 88-A
€L 06T Z°6 S0S 0€E-€0-€8 09 69 8T 780 80 ¥T 6€ °op 98-A
- ovE 9°L ovL 1Z-%0-¢8 9L 0T 6T T80 G0 9C 0OF °op S¥-0L
- 0€cC 0°8 OtV 0Z-%0-¢8 Q9 o¥ 2¢Z 180 12 1 0% *op v -nL
- [A°) v°L 0L9 ST-€0-€8 Q9 9% 80 ¢80 90 2% 6¢ *op 9¢-ad
- 0ct z°8 08€’€ ST-€0-€8 1) 4 9¢ LO 280 60 C¥ 6¢ *op gg-ad
-= 86 0°L 094 QT-€0-€8 88 6C 9T ¢80 0T TV 6¢ ‘op ye-ad
- 08¢ €°L 13 ?1-€0-¢8 oL 20 €T 280 20 97 6¢€ *op ¢e-ad
- 00¢ 8°9 002°’T ¥ 1-€0-¢8 20T v 1T 280 €€ Ly 6€ ‘op Te-dd
- ore L°L oLV LO-¥0-¢8 q8 g€ 9% 180 LE LO OF “op 8b-Mn
69 ove 1°6 0SL 80-%0-€8 06 LS SE€ T80 1¢ S0 O¥% “op 28-019
- oo¥ 0°8 0€9 80-70-€8 86 T9 S€ T80 8 G0 OF% ‘op 18-09
- 09¢ 0°L 08€’C 6C-£0-€8 80T 60 €€ T80 ¥¥ 80 OV ‘op 8L-0d
- os¥y Z°L 06€’?C L0-20-€8 0¢Tt 86 1T 280 20 9C 6¢ *op 09-LV
- 0LE 0°8 0sL T10-20-¢€8 08 19 ST 280 1€ 6T 6¢€ g °*ON A% 4
NOILVWIOd ANIHOHTIV
(€00 se (€ooH  (satun  (wo/sH) stdwes  (3993) apn3TbuoT  Spn3TIRT paq 1913
1 /6u) se p1ep souey 30 yadep TeOD -13
[P I3-13d 1/6u) -ue3s)  -ONPUOD a3eq IToM peje  -uapT
gd or3jroads -100SSy TeDOO0T

sjeuoq  [DTI-Ld
-IR)D ?3euoq
-1e0Tg

[SNTIST8D,GZ 3B I933WIIUID
13d susuwsTsoxoTw ‘un/SH {193TT 12d sweiborotw /60 {19317 asd sweabryrTw ‘7/Bw
!{oTdwes I93eM UT PD3O93ISOP 3JOU JUSNJTISUOCD ‘ON {PSUTWIDISP JoU UOTIRIJUSOUOD ‘ysep dTgnod]

—I537eR-puUnioIb pPo3o9195--"T 9 Tqel

28



- 0z Z°L 080°T 0E-€0-¢€8 0ST ¥ 6T 280 GG TT 6¢ *op L8-A
- ove P L ST9 LO-¥0-€8 ANE S0 ¥s T80 ¢ 20 oF *op 9% -0
-- 0€T 8°9 g92 8Z-€£0-€8 L Zy TS T80 16 SS9 6€ *op Sv-nu
- 0LS 6°L 0S0°‘€ LT-€0—-€8 0sc 80 €9 T80 ¥0 29 6¢ *op (4 AtV
- 0L 9°L (1}%4 LT-€0-€8 00T 00 g5 T80 ZS SSG 6€ *op Iv-0n
1€ osvy L8 0v6 2C-20-¢8 o8 0€ ZT 280 LT TIT 6¢€ *op (AT
- 0LE €L 066‘T T0-70-¢8 L L0 LT T80 80 97 6¢ *op 16-dH
- ory 8°L 019 80-%0-€8 98 ¥e 8€ 180 Z0 €0 OF *op 08-0d
- 062 L°L 09¢ 6Z2-£0-€8 e8T LE 9T 180 qZ 80 0% *op LL-0D
18/ 0T9 9°8 00T‘T 6C—-€£0-€8 0¥T LY 0T 180 Z¢ 0T 0¥ "op 9.-0nd
- (133 4 VoL 0Z0‘T SZ-€0-€8 G6 L0 TE T80 T2 10 OF *op €L-0D
LE 059 6°8 080°T SZ-€£0-¢€8 00T ST L€ T80 89 9SG 6¢ *op TL-09
-- 09¢ PL 050’1 L0-T0-€8 SL LS 60 280 0Z 8T 6¢€ *op 19-LY
- 1) 44 T L SLL 90-20-¢8 €9 0€ €T 280 L0 ¥Z 6€ *op 6G-LV
- 0T¢ 0°L a¥6 20-20-¢€8 0T 8% 9T 780 ¢ 9C 6¢€ *op 8G-LVY
--= 0TE €L 0Z0'1 20-20-¢€8 oY ¥¥ 0T 280 ¥0 LT 6¢ L °"ON LS—-LY
- 9T 0°L qT1¢ ZT-v0-¢8 L9 ¥Z 12 180 0s 0Z 0OF *op 9¥-0L
- 0€E v°L 089 12-v0-€8 LS 6€ 91 T80 L0 ¥Z 0OV *op Py-aL
- oce VL qZ9 12-%0-¢8 98 ¥€ 8T 180 7S 8T 0OF *op €P-NL
-- - 9°9 0sv'T 0Z-¥0-¢8 96 60 6¢ T80 ¥0 LT OF ‘op 17-0L
-- 0T¢ 0°L 018 9T-£0-€8 06 19 ¥0 280 LE TV 6€ *op g8¢—-ad
- 092 L*L STy ST-€0-¢€8 S8 T€ 0T 280 SC 0§ 6¢ ‘op LE-3d
8T 0s¢ ¥°8 (174) P1-€0~-¢8 09T 6 ¥T 280 ST 9% 6¢€ 9 "ON g£e-ad
panuT3Iuod--NOI LVWIOd ANIHODITIV
(€00 se (oo (s3Tun  (wo/SM) atdues  (3993) spniThuor  apniTIeT paq 1973
1/bur) se paep aouel 3o yadap Te00 -T3
[P I3-1aa 7/6u) -ue3js)  -dNpuod ajeq TToM peo3e  -uapT
93euOq uvaulamm gd o13Toads -Idossy Teoo1
-1e) ?3rvuoOq
-Ie0T1d

panuT3uOD--tF6 T

--°1 @19®y1

29



vz (44 9z vL 9TT €62 9° aN 9Z* LYy-0OW
L L AN 8°¢ 6°8 0 Ve €* ot10° IT° TZ-3W
9°T 92 9T 73] 0L €0¢ °1 aN 0z* 6L-0D
0°T [AN4 1°€ €T LT 114 9° aN A% SL-0D
L°1 VI ST 9 Lz LLT 9° aN €T ¥L-0D
L 8T VI [4°] 0 68T L 0co° aN TL-0d
"1 092 T [ > 0 €T 0°1T o%o° an bo-av
¥°s oLs 1 %4 oL 0 €Lz AN 0Zo0° aN 15-dN¥
L€ 08 o€ €8 LST zee S° anN 6T° butads
[A:] 08 vee L¥4 0 L9 L an aN 68-A
0°¢ ovt Ve (A} 0 144 0°T ovo* an 88-A
8° 0CT 8° 1°€ 0 1T 8° aN aN 98-A
6°V 89 6T 99 0 vve 0°T aN aN sv-0aL
L1 1T LAY SS 8¢ S61 11 aN an [A At h
8°T €8 €L (44 66 9€T Lz aN [A 9€-dd
1°s 0TL 6¢ 98 S92 9¢ee 0°1 anN aN Se-dd
8°T ST Lz 6§ 6LT 65T Le anN aN ve-ad
9°s 1T (114 08 6€T €8¢ LAl aN oe* Ze-dd
0°9 8¢ €9 09T LTS 099 0°T aN aN T€-da4d
0°¢ L8 (A LA 0 LS L anN aN 8v -0
0°T 08T v °T 0 S 6° ooT* aN 28-01D
6°1 0ST 9°T R} 0 02 6° 0s0° aN 18-01D
6°9 oVl 06 ove ovLi €L6 €1 aN aN 8L-01D
9°9 0S€E S€ 0ST Lzt 128 9° aN aN 09-1¥
8°1 06T [ 1°6 0 (A (A4 060°0 aN Z9-1¥Y

panuT3IuUO0)--NOILVWIOd ANHHOH TIV

(4 se (ex se (bW se (e) se (fooed se (fopen (D se (4 se (N se 1913
1/bur) /bu) 1/bu) 1/bur) r1/bur) se 1/bur) 1/bur) 1/6u) -13
paATOS POATOS  pPIATOS paaAtos a3eUOq 1/6u) Ie303 p3ATOS paaATos -uapT
-STp -STp -sTIp -STIp —Ieduou ssau ‘oTuebio -S1p -S TP Teoo]
tunts ‘un TpoOS unts ‘wnToTeR)D {ssau -pIeH ‘uoqae) ‘sniaoyd 180N + %ON

-se304 -aubey -pIeH ~-soyd ‘tyab
-0Yy310 -0I3TN

PAaNUTIUC)--TFET TOTUO UTSTTECIYINOS WOTT TOTATEUe AT Tenb=I5TeR=pUncIb P3105T55--"T 9 Iqel

30



Ve LL 9% OTT €6T a9y LT an 9°¢ L8-A
0°¢ LT 9z 89 L8 LLZ 0¥ aN 0T 9% -
L® (A 0T o€ (A 91T 8° aN z¢’ QY -0KW
€°¢€ 069 6°9 ST 0 €9 L an aN (4 At}
e T €T 61 89 [4 4 } XA A q° aN it Ty-0KW
QT 092 0°T €°¢ 0 ZT1 1A 0L0° oT* [AAdC |
Q'€ 1€ ovT 092 ove6 LzZ't 6° aN oc* 19-dH
vz 0€T Vg LT 0 q9 9° 010° an 08-09
L A 8¢ 1¢ Z9 €€ yve 9° aN Z9° LL-0D
6° 0TE 0°T V€ 0 €T qQ* 010° an 9.-019
6°¢€ 0¢ 9¢€ 07T Q0T (4% 4 €°T1 aN aN €L-01D
A ove 9° €°C 0 8 0°T 0zZt1* an 1L-0D
LT 09T 0¢ 134 0 061 9°1 aN zT° 19-1VY
8°1T 99 €T 6L 0 €62 q° aN an 6G—-1IV
V°1 114 LE 0€T 1 XAA LLY 8° 0Z0°* 9°T 89-LY
L A4 Z1 Ve 0LT TTE 999 €°T an 0°1 LG-I¥Y
S°T 0°9 6°6 1% 4 T€ 8vI q° aN aN 9y -NL
[ 4 (AN T4 €6 LL 9¢€ Z°1 aN aN y-0L
9°2 1T Ve 06 L9 yZe 9° anN aN £y-nL
8° Vv €°9 18 0LT - 09L 8°T anN an 7-0L
T°€ 13 T4 L8 06 1Z¢ L® aN an ge€-ad
€°¢ 91 €T 0S 0 18T g° aN aN LE-3d
1 01T (A 6°9 0 vZ 9°0 020°0 €€°0 ce-uad
pPanuT3luo)--NOILVWYOd ANAHDI TTIV
(¥ se (en se (By se (eD se (fopeny se (fopey (D se (a se (N se 1313
1/6u) 1/bur) 1/bu)  1/Bu) 1/bur) se 7/bw) 1/bw) 1/bu) -13
pa2ATOS POATOS pPOATOS  pPOATOS ajruoq 7/6u) Te303 paATOS paATOS -uapt
-STp -STp -sTp -STp -IeoUOU ssau ‘ptuebio  -STp -sTp TesoT
‘unts  ‘wntpog quns ‘wuntore)  ‘ssau -pieg ‘uoqiey ‘sniouyd ‘Eon + CoON
~se30d -aubey -paeH -souyd ‘uab
-0Y310  -0I3IN

PaNUTIUOD -~ --*1 91qeL

31



(A 88¢ an 059 66 i 8T z* (A4 0Tt  Lb-0NW
(A PIT 00T 'A% 62 81 ve € 9¢ v°T TZ-3KW
an 9zZ¢€ 00€ 0LT 01T 0zz 0T (A 06 €€ 6L-0ND
an 69 an 187 9 Lz ot an 0z "1 GL-09
an 9¢€Z 00€ 00€ 6 8 eT1 (A 8¥ 6°1 vL-09
0° 962 an 00Z‘t 00T 09L LT v 8°6 €2 ZL-nd
0°1 - an 00T S €€ 1°8 6°T an zZs ¥S-IV
(A 8LY'T an 00€‘€ 0€ ovT 6°6 8" 0ZT 00T‘T TS-IV
an L69 00T oLL 0z A 6°8 €" ov¥ L ¥ butads
an L8Z 00T 0z¢ 89 0LE 11 9° 1T 8¢ 68-A
an £Th an 0S2 6% 6L A A 0zt A 88-A
(A 06€ 002 9€ i4 LT L8 8" 1°s €8 98-A
(A 88 an 0LL 009 00§ 9°6 v 0€T 12 S¥-aL
an 1Le an 0LE 00€ 0sL 81 A 19 LT Zv-nx
an 9G¥ 002 00S 09 29 6°¢€ T 062 0°2 9¢-ad
an oL’z an 008‘T 0CT 0T 9°9 € 008‘T O°F Ge-ad
an X114 an 01T ovz 0TS ve T 0zz v L ve-ad
an G9% an ov e LL 61 zt € o T 9°8 ze-ad
an 686 an 00Z'T 00T‘T €€ (A T 065 62 T€-3d
€* S0¢€ 00T 0Lz 0S 91 0T G* 9§ AN 8v-NW
an €18 an A4 v 9 6°8 8" 0°¢€ 0€ Z8-nd
(A zov an 00T 8T A4 1t v 0°2 €€ 18-09
A 6L 002 00T‘€ 00T‘T  000‘ST 0t € 006 0TZ 8L-ND
an 99% ‘T an 006°T 01z 066 et A 0Lz 00%  09-IV
€°0 6LY an oLT €2 86 0T 11 0°6 €L T6-I¥
panUTIUO)--NOILVWIOd ANITHOTTTV
(st se (1/Bu) (Ty se (15 se  (uy se (a1 se (%018 (4 se (Yos se (10 se 1913
r1/6ur) paatos 1/61() 1/6M) 1/6M) 1/6M) se 1/6u) 1/bur) 1/6w)  -13
Te303 -s1Ip paATOS paATos PoATOS PpPaAToOS 1/bur) paAToS paAToS PSATOS -U3pT
‘spTIIns ‘s3juen -STp ~-S TP -sTp ~STp paAtos -sSTp -STp -sTp Te00T
uab -3T3SuUod ‘unutu ‘um 13 ‘9sdu  ‘uo1l -SIp ‘ap1x ‘333 1INS ‘apt11
-01pAH Jo ums -nTv -uo013s8 —-ebuey ‘eOTITIS -ontd -0TYD
‘spT10S

penuIjuo)~—-

—I5TeR=pUNOIb PSIOSTS5--"T °Tqel

32



anN (A7 00T 06L [4 9¢ 8°8 [ 082 0s L8-A
(4 (A% 00€ 01¢ 4 0T L L 1 84 143 9% -0KW
an 8LT 00T 0¢T 1¢ 6v (44 €* LE 6°1 St-0w
an ve8’T aN 069 o€ 0z 1’8 0° 00T 0€L Cv-Nn
an T8¢ 00T 089 0¢ Lt 8T [ o€ (A} V-
€ - 00T 19 8V 0¢ 0°8 1°C an 08 ¢C-an
an S€9'1 an 00S’T 0T 0TC 0T [ 000‘T 9°9 1S-JH
8° €ov 00T 0TS €8 144 0T 9° T L°6 08-09
an TLE 00T 000‘C £ LT [A) g* 88 €°1 LL-0D
an €9L 00¢ ove € LT 0°L Ly T°9 9% 9L-nd
an 699 002 00L’€E 06T 0L8 T°9 £ 0ST 9L €L-ND
[ 06L 00¢ 6L | X4 (A% ] 9°1 T 133 IL-09
an 669 an oEY ove 88 6°8 9- 9% ovT 19-1IV¥
an SES an 09v 0S8 089 T [ 0T 6°9 6S-LV
£ (4] an 00¢ 113 q9 8T €° 0Lz LT 8G-1LV
(A vLL 00T 08v 0€9 6V 0€ 0°1 09¢€ 11 LS-IY
[ s0¢ 00T 061 0z¢ gog’e 8T A (34 T°€ 9% -0l
[ 1344 anN 0L8 ove 00L €T 1 A 0€T S°1 Pv-nL
[ 0ty an 0T9 oyt 0¢e LT £° 0CT T°C €v-0L
(A -- aN 00€'T 000‘0€ 000‘LT 81 A 0€6 (A3 17-05L
an 29s an 0€s 00€‘T  009°L (114 (A 06T 0z g€-ad
anN 6S¢ an 006°T Ly 0ZT €T v 9t 6°9 LE-3d
anN €9€ 00T 0cT L4 S€ €T €°0 €9 6°9 €e-dd
PanuTIUOD--NOILYWYOd ANIHOITIV
(s®y se (q/6w) (TyY se (is se  (uy se (23 se (%018 (4 se (Yos se (10 se 1913
1/bur) paaATos 1/61) 1/61) 1/61) 1/6d) se 1/6u) 1 /bur) 1/bu) -13
12303 -s1p D2ATOS  p2AToS p3ATOS paATOS 1/bur) paAToOS paAToS pa2ATOS -uapt
‘opTIINns ‘sjuan -STp -S1p -S1Ip -STp paatos -sSTP -s1p =STIp TedoT]
uab -3T3SU0O ‘wnuTtu ‘um T3 ‘9sau  ‘uoig -sS TP ‘ap11 ‘33e31INng ‘apta
-01pAH Jo ums -nTvy -uo013§ ~-ebuey ‘edTT1S -on T4 -0TUD
/8pTT0S

pPanuTIUO) -~

--*1 9TqeL

33



- 06¢ L ANA 12371 4 €2-20-¢8 06 #0 6T 180 67 €€ 6¢ ‘op GG-¥M
-- 06€ L 0ZL €2-20-¢8 1434 6G 6¢ 180 9S8 ¥¢£ 6¢ ‘op 9G-VM
- 06T 6°9 G098 €2-20~-€8 90T GS 8T T80 IT 9t 6¢€ °op LG-YM
- 0LE VoL 019 81-20-¢8 06 6Z TV 180 9¢ € 6¢ ‘op L9-DW
- 08¢ 0°L S6S 6T-20-¢8 SL ¥€ 69 180 ZT 0% 6¢ *op 99-9W
- ov e S°L S6L 61-20-¢€8 0Z1 9Z 9% 180 6€ 8f 6€ ‘op G9-DUW
- 0LZ 9°L S9v 6T1-20-€8 <6 8¢ 9% 180 9¢ 8¢ 6¢€ ‘op 79-95KW
- ory L 0468 81-70-¢8 S0T ¢G 09 180 €9 0% 6¢ *op 6G-DN
- 1)1} 4 €L 0S0‘T ST-20-¢8 68 TE €5 180 ¥1 8¢ 6€ “op 86—
- osv VL 0€8 ¥1-20-¢8 01T 6Z 84 T80 1€ 82 6¢ cop GG-DH
- 06¢€ L SL9 ¥1-20-¢8 07T ¢ 89 180 1v 87 6¢ Top ¥S-OH
184 0TS 9°8 GZ6 €T-%0-€8 191 Z0 9% 080 0T G5 6¢ 6 °ON €Z-4d
- (18 S°L 0L9 LT-€0-€8 T AN 6C S¥ 180 6T GG 6¢€ *op po-0n
- 1183 0°L 3 4°] €Z-€0-€8 SL €T 6S 180 9€ €€ 6¢€ ‘op 69-OH
- 0¢Z¢ 0°L o¥s ¢C-20-¢8 S0T ST 90 280 6C 11T 6¢t cop €CT—~dN
- ov8 YL 0621 ZZ¢-%0-¢8 09¢ ST 8% 080 10 ¥1 oF *op ye-ar
- 08¢ S°L 0oL 2¢-v0-¢8 12 AN LO 8% 080 YT ¥1T oF *op ge-4dr
- 069 6°9 009‘€ ZZ-%0-¢€8 15} 24 8% 1S 080 LE 0T OF *op Z6-ar
- 06¢ S°L oL6 Z¢-70-¢8 68T 7€ 6% 080 0Z 0T oY% *op 16-4C
- 09¢ 'L 088 1Z-v0-€8 09¢ 19 G§S9 080 1¢ 61 0¥ *op ¢¢-9H
- 09¢ 9°L o8y ZC¢-v0-¢€8 oL LS 0T 180 86 L0 OV *op LZ-d
- 06¢ S°L 062’V 80-20-¢8 A AN € ¢S 180 Z¢ 1¢ 6¢ *op 99-1V
- 09¢ (AN 009 80-20-€8 19 0¥ 7S T80 6% 0C 6¢€ *op S9-IV
- 08 6°9 09 80-20-¢8 081 8% GG 780 6S 6T 6¢ *op €9-1¥Y
18 o6V 6°'8 00S‘T ¢0-20-€8 0T1e LT €T 280 €T 9T 6¢€ *op 96-I¥
- 00€ 9°L 09§ 20-20-€8 QET LE TO T80 L0 ¥T 6¢ *op GG-I¥Y
- 1174 €L (112 10-20-€8 00T LE SO0 280 8% €T 6€ 8 °ON €6-1IV
NOILVWYOd Y 'TIHVONONOW
(€00 se  (foom (s3TUun (uo /sH() oardwes  (3993) 9pn3TbuoT  Spni3TIRT] paq 13713
1 /bur) se p Iep souel Jo y3dap TeO0D -13
ng -131  1/bu) -ue3s) -onpuod a3eq TT3M paje -uaprT
ud oT3T0ads -1008Ssy TeOOT

ajruoq PTIF-LId
ﬁwumcon
~-Ie01g

-1e)

PaNUTIUOD -~

~-=°"T 3T9®L

34



- ZL z°9 582 6T-20-€8  G8 6€ GF T80 85 ££ 6€ *op Z9-5H
- oy z°9 ovT 6T-Z0-€8 00T Ty S¥ 180 LT %€ 6€ *op 19-5K
-- 0€2 0°L 00T'T 8T-Z0-€8  GL 92 0% 180 €S LE 6€ *op 09-9%W
- GS €°9 SLT 80-Z0-€8 08 8€ 0G 180 0T 8Z 6¢ *op ZS-9H
- 0LT 9°L 0TE 80-Z0-¢8 00T LE ¥S T80 TZ 2ZZ 6€ TIT *ON ¥9-I¥
-- 062 L 02s yZ-£0-€8 921 GG 6 T80 LS €€ 6€ *op 09-YM
- 0T¢€ 9°L 506 €Z-£0-€8  GL 0¥ 6€ T80 6S 0E 6€ *op 8G-YM
-- 0€Z 'L 089 6T-Z0-€8 08 8Z L¥ 180 GO0 TZ 6F€ *op 75-¥M
- 0v€ (A4 66§ ST-Z0-€8 09 8y Ly 180 €€ 9Z 6¢€ *op 16-YM
-— ove 9°L GZL tz-£0-€8  O1T Z0 0Z 180 8f LV 6€ ‘op TT-N
-- 0Z¢€ 8L 069 6T-Z0-€8 00T LE G% T80 ¥0 €€ 6€ *op £9-5W
-- ovs 0°L 066°2 GT-Z0-€8  SL G0 IS 180 90 TE 6¢€ cop LS-5H
-- 00% veL 060°T ST-Z0-€8 08 9% 0S5 180 LO T€ 6€ *op 96 -9
- (1] %7 'L 00T’T yT-Z0-€8 96 €€ TS T80 LI %€ 6€ *op €S-
- 0LT 9°L 00€ 80-Z0-€8 08 TE TS 180 SZ 8T 6¢ *op TS-ou
- 08¢ §*L S%9 1Z-%0-€8 08 €€ 00 T80 60 TIT OF *op 1Z-9H
-- 00¥ oL 0€9 €1-%0-€8 LS ¥0 OT T80 ST 00 OF *op 9z-4
- 00€ 9°L (1] 2 yT-¥0-€8 8¢ 6T OT 180 00 LS 6€ *op Gz-4
- 0€Z 9°L 0S¥ yT-¥0-€8 20T TF 00 T80 LE ZO OF *op vz-4
-- 062 €L 069 €T-%0-€8  ¥IT 00 ZS 080 8T 80 OF *op zz-4
-- 0Ly 9°L 06L €I-¥0-€8  8TT TE ¥S 080 92 80 O OT °"ON 1Z-4d
-- 08% veL 0s€’'T ¥Z-€0-€8 09 ZT #€ T80 8% €€ 6¢€ *op T9-¥M
78 ove 1°6 GZ8 €Z-€0-€8  OF 9T €¥ T80 8Z ZE 6€ *op 65-YM
- 092 0°L 0ST'T €Z-70-€8 QS ¥€ ¥Z T80 ZE ¥E 6€ *op £G-YM
-- 0€€ v L 68§ €Z-Z0-€8 08 TZ 6T 180 00 SE 6€ 6 °"ON  PS-VM
PONUTIU0D--NOIIVWYOd VTdHYONONOW

(€00 se (€oom (s3TUun (uwo /gr) atduwes (3993) apnirtbuor  9pn3itieTd paq 1313

1 /bur) se pIep 2oue] Jo yadap TR00 -I3

H@Hulamm 1/6u) -ue3s) -onpuoo ajeq oM paje -uapT

9jeuoq ﬁcam19mm ud o13T0ads -I0o08sy Tedo01
-Ie) a3ruoq

-I1ed1d
- PanuT3juo)-- --*T @19®.L




6° 6°Y (Al LL (44 [4 44 1A an 0°¢ qG-VM
€T T 9¢ 01T 81T 1 XA € aN 6%° 96-¥M
q°cC 9¢ VT 6S 96 90¢ 8°* oco* 8°L LS-VM
T°T S L €€ 6 SL L9¢E L aN aN L9=-OH
0°1 LS (A 01T S€ YA € an €T° 99-OH
T° 012 T° £ 0 T L* aN °1 S9-ONW
¥ 0°9 6T ¥9 Lz 8€C (A aN 0°T ¥9-OH
8° €T 184 0Ct1 O€ET 69% 9° aN T 65—
L 14 1€ 0€T 6L 1334 q° aN T 8G-DN
6° 1 X4 142 01T 9% STY 9° aN g°cC SS-DH
11 ep 0€ 99 0 682 s aN 9°T yS-OH
6°T 00¢ T LT 0 88 1 an an gz-4
9°1 6°8 6€ 8L T0T LSE 1A aN (42 py-0KW
L 8°T ¥°6 00T 8¢ 68¢C 9° an aN 69—
8° 8¢ 1T 98 68 092 8° anN €T €C-IN
v°s oLe 0T (A2 0 1 XA €1 aN aN y6-dar
£°C 6°¢€ S€ 06 08 0LE ' an 0°¢ €6-3ar
L9 €T 1344 0Zs 96G‘C €T1T'€ gz an aN z6-ar
v°t LE [A 4 02T LT VLY €1 aN ST® 6-3C
LT o€ (A4 16 L0¢ (A4 T°1 aN an ¢Z—-dH
T b°e 6T L €T 8¢ €°T anN 4N LZ-d
T°€ 0S8 LA Z9 0 y12e 9° aN €T* 99-1I¥
L°T 9 9¢ 09 € 86¢C q° aN 1°1 S9-LY
L €T v°L LZ (A3 86 L® anN 1T €9-LV
6° 08¢ S° 0°¢ 0 L 8° 090° [A% 99 -LV
[ | 184 8°6 s9 0 €02 v aN aN G-IV
1T Le 8¢ 9 0 96¢ L°0 an €1 €9-L¥Y
panuI3uUOD--NOILVHIOA YTIHYONONOW
(¥ se (ex se (Bu se (e> se (fooed se (fopey (D se (a se (N se 1913
77/6ur) 1/but) 7/6u)  1/Bu) 71/ bur) se 77/Bur) 7/6ur) 1/6u) -13
paAToS PSATOS  DOATOS  pOATOS a23eUOq 1/6ur) 12303 poATOS paATos -uapT¥
-STp -STp -STp -s1p -Ieouou ssou ‘oTuwbio -STIp -S TP Teo07]
‘unts ‘uuntpos ‘unTs ‘unTo Te) ‘ssau -pieH ‘uoqie) ‘snioyd .moz + CoON
-se30d -aubey -piaey ~-soyd ‘uab
-0y3i0 -0I3IN

ponuT3uO)—~

36



L 11 01 62 ¥ PTI ze an 7oL Z9-5W
9° 9°g T°7 A 0z Ly A an 9°'T T9-9W
S°1 62 44 0ST ZLE 67S 8° an £€1° 09-SW
v AT Sy AT 6 7S Ve an 9°L 25—
€ 9°6 v°8 9% It 0ST L an 4 ¥9-I¥
1 44 LZ 124 12 '} 24 0°T an 9°¢ 09-YM
S°T 6G Ly 69 XA L9€ L an A 86-VYM
L 4 Lz 96 0LT 1S€ € an g¢* Z5-YM
8° 0€ 0z TL 0 092 A 0L0° an I6-YM
T°1 99 9T SL 0 214 1 an 1°2 TT-N
£°¢ 1274 z¢€ T 09 0T¢E 9°1 an 8y £9-9K
G°¢ 08 08T 00¢€ vL0'T 00s't €° an 0G* LS~
Lz 6€ 69 0ZT ove 895 G* an Lz 9G-S
81 6°6 29 ovT 214 L09 € an vy €G-
G €Y €8 4 0 6€T L an L°Z TG-S
T°1 7°s 8¢ 98 60T T€E 1 an 6°1 TZ-9H
8°¢ Z°9 24 76 44 vee L anN 9°1 9z-4
€1 8T A LS 0 €61 1 an an 6Z-4
6T 44 €T (] 0 Z8T1 L 010° ve* ZA:
(A4 0T 62 88 (4A oreE 1 an 7€ -4
8°¢ 9L 62 89 0 662 0°1 an £9° Tz-4
0°2 €L G¥ 09T S92 885 T°1 an an T9-VM
9°8 0S¢ G°* 7T 0 g L 010" an 6G-YM
a4 ve €L 0ST 02s LLY L an an £€6-YM
vee ve 8T 88 LS 762 6°0 an 6°S vG-VM
PanNUTIUO0D~-~-NOIIVWEOd VT HYONONOKW
(¥ se (enx se  (by se (ep se (foped se (fopen (D se (4 se (N se 13713
1/bu) 7/buw) 1/6m) 1/bur) 1/bu) se 1/6u) 1/bu) 1/bu) -T3
paAToOS paATOS paATOS paAToOS ajeuoq 1/bu) Te303 pPaAToOS paAToOS -uapT
-3 ~STP -STP -sSTp -Ieduou ssau ‘otuebio -STp -8 1P Te007]
‘unts ‘untpos ‘unts  ‘untoTe)d ‘gsau -pIeH ‘uoqae) ‘sniouyd ‘€0N + %ON
-8e3od ~aubey ~paey -soyd ‘uab
-oy3 10 ~0I3TIN

pPONUTIUOD) ~-

—punoIL PSIOIT35 -~ T dTqelL



aN 162 002 09¢ 9 £ 1T z° S¢ 1°L GG-VM
aN L8V an 0€6 [4 1 3 vL 1 0zt (A} 9G-¥M
£ 0SE an 0Zs8 01 LT L6 T° Z8 Zs LG-VM
aN 86¢ an oLL 0Lz S LAY [ 9§ 1 L9-OW
an SLE 00T oo¥ (AN 8T [ (A 1) 4 9°9 99~
an 90§ an € aN L4 0T €° [4°] 99 G9—-OH
anN LLZ 00¢ 0te T 9 1°6 [ [42 £T 79-9n
aN [A%°] an 059 T LT [A (4 001 8¢ 65-ON
[ €LS 00T 069 [4 8V T T° 0€T 1 4 85~
aN 0SS 00T 069 8 14 0T (A ort 9°6 GG~-OH
anN 9EY 00T 000‘T [4 (A4 ¥°6 [ ¥8 9°6 PS-9W
anN SZ9 an 0¥ S L4 ST 6°8 Lz 0T 6¢ £z~4
aN LTV aN 00L‘T L 1At Tt (A €9 [AS Py-0n
an 1442 aN 0te 8¢ (AR 16 (A LS £°€ 69—-OH
aN 6Z¢€ 00T 0sC 9T (A Lz T LE 1€ €CT-aH
[ 168 aN 00%‘T 09 009 L9 A 14 LS v6-ar
aN SEP aN 089 9 6C 9°6 T 00T 0°L €6-dar
aN 8vo‘'v an ooL‘z 00zZ‘s 00€‘L 0t (A ooL’z oy z6-ar
aN 999 aN 00€‘T 9T ST 1T £° 081 08 T6-3°C
[ ¥6s 00T 00L'T 1¥4 €T 0°6 (A 1314 ve ¢Z-dH
anN 6TE 00¢ 0ee L4 L £°9 £ St 1208 4 Lz-4
anN 8Ly'C 00T 00T’T 1} 44 0¢ (A L 124 00€‘T 99-1IV
anN 11:1% 00T 09¢ T 6C 6°8 (A 89 8°9 G9~1V
aN LZT 00T 0S1 S €T LA T ST 0T £9-1LV
€° 6¥v6 an [43) € aN €L 9°C TS 08T 9S-IV
[ GGE aN 019 16 144 1 1 99 | ¥4 6G-1LVY
£°0 12 2 anN 099 [4 9 T T°0 62 £T €6-I¥
pPaNUTIUOD~-NOILVWIOS V'IIHY ONONOW
(stu se (1/bu) (Tv se (1g se (ug se (a4 se (Cots (4 se (Yog se (10 se I3TF
1/bu) paATos 1/61) 1/bM) 1 /bM) 1/6M) se 1/bur) 1 /bu) 1/bu)  -13
Te303 ~-S1p P9ATOS  pPOATOS  PIATOS poATos  r1/bu) PO9ATOS  paaATtos paATOS -uapT
‘apTITNSs ‘s3uan -S1p ~STp -8Tp -8Tp paaATos -STp -8TP -STP Ted071
uab -3T3SUO0D ‘umutu ‘un T3 ‘asau ‘uo1l -s1p ‘ap11 ‘a3eJyIng ‘3pTI
-01pAH Jo ums ~-nTv ~uo13s ~ebuey ‘@eOTTIS -onTd ~-0TYD
‘sprTOS

PANUTIUCH-~TFET TOTUD UTSTTESUINOS WoTT TSSATeUs ATTTenb=I5TeR=puUnoIb P35 T35 ~~"1T 3 TqeL

38



" (UOT3RUTWIARAP PT2TF) UOTIRIRTY JUTOdPUS-POXTF ‘PTI-LAd,

an 6%1 aN 081 8¢ LT (14 T° 1€ (A T9-M
an [4) 00T LS 6 8¢ 12 an 9z 6°¢C T9-SH
an 269 00T ov6 0€L € 144 €° 002 0€T 09-SN
an 80T 00T oL v 81 (A% anN 0°6 S°9 (A7)
an 00z 00T 002 T 1T €C aN 0z 6°8 ¥9-Iv
an €TE oo¢ oov 14 71 8°L z° 66 ¥°8 09-VM
an €89 00T 002’1 14 114 LA 1 0ce 1 44 8G-VM
an £9% aN 09¢€ 14 29 1% [ 0T 8V ZG-YM
an S6€ 00T 06% 00S 00L’S €T (A €8 Lz 19-¥M
an 09% an 0566 € 8 1°'8 (A 0Tl ST TI-N
an S9% 00T 0zZv S (AN 6°L (A ov1 T°6 €9~
an | XAANA ooz 009’8 06T 0€T LT z° 00€’'T 69 LS-DH
an 68 L 002 086 6 v z°6 [ 0€E 14 96—
aN 16L 00Z 00S’T 6 14% ST [ 0C¢E 6C £G5—-OH
an 69T an 02T vt 8 oz an 0°¢S 8y TS-SM
(A 1iv aN 0€9 S 0¢ 0T T* 0ET (A} 1¢-49H
an zob 00T oLV 6 99 LL [ L9 L'z 9z-4d
an €LT 00¢€ 099 012 00Z'T LT €* ST 6°C sZ-4d
an 08¢ 00T 000°‘T It 6% 1 Ad [ 8% 9°7 vz-d
an 6CV aN 00T’'T 4 1€ [ (A OET (AN tz-d
an K4 an 00€‘S € S 1 £ 96 9°¥ TZ-4
an 896 an 006°C oTY 000°9 €1 1 )17 62 19-VM
an 659 an SS [4 9 ¥°9 [ 114 L°L 65-VM
an (41 an 008'T ooL’E 00082 91 6° 01s 8°¢ £G-VM
an 69¢ 00T 00S LT Ly (A t°0 8¢ £C vs-¥M
pPanNUTIUOD~~NOILVHIOI V'TdHYONONOKW
(sn se (71/Bu) (Tv se (1 se (uy se (a1 se (Zo1s (4 se (Yos s (1D se 1a13
7/6w)  paatos  7/Bd)  q1/BH)  1/Br)  71/6M) se 1/6u)  1/Bu) 1/6w)  -T3
1303 -S TP paATos p2ATOS  pPOATOS paAToS 1/bu) paATlos  paATos paATOS -uapT
‘spT3Ins ‘s3uan -S1p -STp -STp -STp paaTos ~-sS1p -sSTp =STPp Ted01]
uab -3T3ISUOD ‘umuTtu ‘un T3 ‘9sadu ‘uoax -S TP ‘opt1a ‘a3e3yInsg ‘3pT1a
-01pAH Jo ums ~-nTv¥ -uo13s -ebuey ‘edTTTS -on T4 -0 TYD
‘spTTOS
panuTluo)—~ -=*1 @T19%eL

39



