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When the concentration of a chemical constituent (ion, element, or compound) in an environmental 
medium (air, water, soil or sediment) can not be reliably measured in a sample that is analyzed, the 
concentration of the chemical is reported at the Sample Quantitation Limit (SQL) and is gualifted with 
a U (hereaftex referred to as a Uqualified datum). In other words, if data are Uqualified, this 
indicates that the amount of the constituent, if present at al l  in the sample, is below the SQL. Thus a 

-vahu?-of 0.45 pg/Q (U)-rqKxted-by-the laboratory-as the concentration'of uranium in-&-means that- - 
the d u m  concentration was less than 0.45 p@Q, and the d u m  concerntion could actually have 
been any value from 0.00 to 0.44 p@Q. 

- - - - _- - - - - - - - - - - __ - _ _  - - - - -. - - - - - - - - - - - - - _-  - 

The SQL is not the same for all chemical constituents. These variations exist because of differences in 
chemical and physical properties of the constituents in addition to differences in the capabilities of 
instruments available to measure these properties. 

Also, the SQL is not always the same for a specific constituent in all samples of the same 
environmental medium. For example, the SQL for uranium in groundwater samples may vary for 
water samples from two different locations. This is due to variations in the kinds or amounts of other 
substances in the two samples that can interfere with the analysis. 

In addition, the SQL for a constituent will not always be the same for identical samples that are from 
the same location, but that are analyzed at different times. Differences in SQLs can occur as a 
consequence of unavoidable minor fluctuations from time to time in the performance of analytical 
instrumentation used for sample analysis (WMCO 1991). 

If a constituent is detected at least once in a @en set of data, statistical analysis is performed on the 
data set for use in subsequent exposure and risk calculations. To obtain the mean, upper 95 percent 
confidence limit on the mean (UCL), or other statistical parameters, onehalf the SQL is used to 
represent the concentration of the constituent in U q W i e d  samples. In some cases, however, an SQL 
may greatly exceed other measured values in a data set and this high value could therefore result in 
biased statistical parameters. This could lead to erroneous risk estimates even though the constituent 
may not be present. In this case it may be best to delete such a value @PA 1989a). This appendix 
provides the Criterion by which a high SQL is excluded from a data set (see Section N.2.0) to avoid 
using biased statistical parameters for a data set and to avoid aniving at misleading conclusions in the 
risk assessment. 

N-1-1 
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This appendix does not address the problem of high detection limits for radiological analyses. 
Generally, results for radiological analyses do not exceed Fernald Environmental Management Project 
(FEMFj>specific detection limits. Instances where radioanalytical results are reported with high 
detection limits (e.g., certain analytes in Operable Unit 4 silo samples) are addressed on a case-bycase 

- _. - -- 
- basis. - - 

b 

N- 1 -2 
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N.2.0 CIUTERION TO EXCLUDE AN UNUSUALLY HIGH SQL 

If the SQL of a UquaWied sample from an environmental medium exceeds both the Contract 

considered suitable for quantitative use and is removed from the data set prior to statistical analysis. 
_ _  Req- Quantitation I.@t_(C_RQL)-an-d the Risk-Bas@ Quantitation e t - R B Q L ) ,  the &tum is not - 

The CRQL is a chemical-specific level that a Contract Laboratory Program (CLP) laboratory must be 
able to routinely and reliably detect and quantitate in specified sample matrices. The CRQL may or 
may not be equal to the reported quantitation &t for a given chemical in a given sample (EPA 

1989b). The CXQL values for various chemicals in soil/sediment and water are specified by the 
EPA's CLP (EPA 1988) and are listed in Tables N.2-1 and N2-2, respectively. 

_ _ _ _  __ __ __I____________ - _ _ _  - __ - 

An RBQL is the concentration of a constituent in a given medium that would result in an incremental 
lifetime cancer risk (ILCR) of 1 x lob for carcinogens or a hazard index of 1.0 for noncarcinogens 
under specified exposure scenarios. These scenarios are: 

Exposure Scenario for Soil 
- Carcinogens: a person ingests 100 muday of soil throughout a 70-year lifetime (EPA 

- Noncarcinogens: a child ingests 200 muday of soil from age 0 to 6 (EPA 1989b) 
1989b) 

Exposure Scenario for Water 
- Carcinogens: a person ingests 2 Wday of water throughout a 70-year lifetime (EPA 

- Noncarcinogens: A person ingests 2 Wday of water throughout a 70-year lifetime 
1989b) 

(EPA 1989b). 

Calculation of RBQLs is described in Section N.3.0. 

N-2-1 9 
i -  
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Chemical CRQL 

0.01 1,l -Dichloroethane 

1,l -Dichloroethene 0.01 - _ _  

1,l.l -Trichloroethane 0.01 

1,2-Dibromo-3-chloropropane -- 
1,2-Dibromoethane -- 
1,2-Dichlorobenzene 0.33 

1,2-Dichlomethane 0.01 

trans-1 ,2-Dichloroethene 0.01 

1,2-Dichloroethylene 0.01 

1,2-Dichloropmpane 0.01 

1,1,2,-Tetrachloroethane -- 
1,1,22-Tetrachloroethane 0.01 

1,2,3-Trichloropmpane -- 
1,2,4-Trichlorobenzene 0.33 

1,3-Dichlorobenzene 0.33 

cis-l,3-Dichlmpropene 0.01 

trans-l,3-Dichlmpropene 0.01 

1 &Dioxane -- 
1.4-Dichlorobenzene 0.33 

trans-l,4-Dichloro-2-butene -- 
2-Butanone 0.01 

2-Chloro-l,3-butadiene -- 
2-Chlorophenol 0.33 

2-Chloronaphthalene 0.33 

2-Hexanone 0.01 

2-Methylnaphthalene 0.33 

2-Methylphenol 0.33 

TABLE N3-1 

CRQL/RBQL VALUES FOR CHEMICALS IN SOIL/SEDIMENT 

RBQL - 

8Ooo.O 

1.17 
_ _  

7200.0 

0.0318 

0.00824 

7200.0 

7.68 

1600 

800.0 

10.3 

3.5 

3.5 

480 

1 05 

-- 
3.89 

3.89 

63.6 

29.2 

0.075 

4OOO.O 

1600 

400.0 
-- 
-- 
-- 
-- 

N-2-2 
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~~ 

2-Nitrophenol 

~ 

2,4-Dichlorophenol 

2,4-Dinitrophenol 

2,4-Dichtorophenoxyacetic acid 

2,4-Dinimtoluene 

TABLE N.2-1 
(Continued) 

0.33 -- 
0.33 240 

0.8 160 

0.33 800.0 

0.33 1 .o 

- -- . . . -- - -  - - - ._ _ _  ._ ._ - 

4 3 4 4  

~ 

2,4J-Tri~hl0r0phen01 

2.43-Trichlorophenoxyacetic 

2,4,6-Trichlorophenol 

2,6-Dinimtoluene 

Chemical I CRQL 

0.8 8000 

800 

0.33 63.6 

0.33 1 

2-Nitroaniline 

3-Chloropropene 

3-Nitroaniline 

0.8- - 

-- 4000 

0.8 -- 

4-Chloro-3-methylphenol 

4-ChlOrOa11ih3 

0.33 -- 
0.33 320 

4-Chlorophenylphenyl ether 

4-Methyl-2-pentanone 

3.3-Dichlorobenzidine I 0.33 I 1.56 

0.33 -- 
0.01 -- 

4-Methylphenol 

CNitroaniline 

0.33 -- 
0.8 -- 

4-Nitrophenol 

4,4'-DDD 

0.8 -- 
0.0033 2.92 

4.4'-DDE 

~~ ~ ~ ~ 

4,6-Dinirro-2-methylphenol 

Acenaphthene 

Acenaphthy lene 

Acetone 

Acetonitrile 

0.0033 I 2.06 

0.8 -- 
0.33 4800.0 

0.33 -- 
0.01 8000.0 

-- 480 

~ 

4,4'-DDT 0.0033 I 2.06 

N-2-3 
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Benyl(k)fluoranthene 

BtXVlliuIIl 

TABLE N.2-1 
(Continued) 

0.33 -- 
0.5 0.163 

4 3 4 4  

Bis(2chloroethyl)ether 

Bis( 2chloroethoxy)methane 

Bis( 2chloroisopropyl)ether 

Bis(2ethylhexyl)phthalate 

Boron 

Chemical CRQL RBQL 

0.33 0.636 

0.33 -- 
-- 3200 

0.33 50 

-- 7200 

Bromodichloromethane 

Bromoform 

Bromomethane 

Butylbenzylphthalate 

Cadmium 

Calcium 

Carbon disulfide 

Carbon tetrachloride 

Chlordane 

alpha-chlordane 

gamma-cblordane 

Chlorobenzene 

Chlorobenzilate 

0.01 5.38 

0.01 88.6 

0.01 112.0 

0.33 16O00 

0.5 40.0 

500.0 -- 
0.01 8ooo.O 

0.01 5.38 

0.0017 0.538 

0.0017 0.389 

0.0017 0.538 

0.01 1600.0 

-- 1600 

I 
115.0 

Chloroethane 

~~ 

Cobalt 

0.01 I 251000.0 

5 .O 208.0 

Chloroform 0.01 

Chloromethane 0.01 53.8 

chromium 1 .o 400.0 

Chrysene 0.33 

1 3  



TABLE N.2-1 
(Continued) 

Chemical CRQL 

Copper 2.5 
- -_ 

Cyanide -- 

Di-n-octyl phthalate 0.33 

Dibemo(a,h)aut.hracene 0.33 

Di-n-butyl-phthalate - - - - - - - - - - _ _  - - - _  - 0.33 

D i b e m O f u r a n  0.33 

Dibromochloromethane 0.01 

Dibromomethane -- 
Dichlorodifluoromethane -- 
Dieldrin 0.0033 

Diethyl phthalate 0.33 

Dimethyl phthalate -- 
Dinoseb -- 
Disulfoton -- 
Endosulfan I 0.0017 

Endosulfan 11 0.0033 

Endosulfan sulfate 0.0033 

Endrin 0.0033 

Endrin ketone 0.0033 

Ethyl benzene 0.01 

Ethyl methacrylate -- 
Fluoride -- 
Fluoranthene 0.33 

Fluorene 0.33 

Heptachlor 0.0017 

Heptachlor epoxide 0.0017 

Hexachlorobenzene 0.33 

pEMp-swcR4 FINAL 
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_ _  
RBQL 
_. 

2970.0 

1600.0 

_ - _  ---8O00.0. - ~ - 

1600.0 

- 
800 

1600.0 

800.0 

16OOO 

0.0438 

64OOo 

8oooO 

700 

3.2 

4 

4 

-- 
24 

-- 
800.0 

7200 

4800.0 

3200 

3200.0 

0.156 

0.0769 

0.44 

Hexachlorobutadiene 0.33 8.97 

N-2-6 14 
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Chemical CRQL 
_ _  - 

Hexachlorocyclopentadiene 0.33 

Hexachloroethane 0.33 

IndenO(l2.3-cd)pyrene 0.33 

Iron 10.0 

Isobutyl alcohol -- 
Isophorone 0.33 

Lead 0.5 

Magnesium 500 

Malathion -- 
Manganese 1.5 

Mercury 0.02 

Methacrylonitrile -- 
Methyl parathion -- 
Methylene chloride 0.01 

Methyl methacrylate -- 
Methoxychlor 0.017 

Molybdenum -- 
Naphthalene 0.33 

Nickel 4 

Nitrobenzene 0.33 

N-nimso-di-n-propylamine 0.33 

Parathion methyl -- 
N-nitrosodiphenyle 0.33 

Pentachlorophenol 0.8 

Phenanthrene 0.33 

Phenol 0.33 

Potassium 500 

Pyrene 0.33 

TABLE N.2-1 
(Continued) 

RBQL 

560 

50 

I - - _ _  

- 
24OOo 

171.0 

55.2 

-- 
1600 

8000.0 

24.0 

8 

20.0 

93.3 

6400 

400 

320.0 

320.0 

1600 

40.0 

0.1 

143 

20.0 

5.83 
- 

48000.0 

-- 
2400.0 

N-2-7 
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Tetrad y ldithiopyrophosphate 

m u m  
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-- 40.0 

1 .o 5.6 

0 

zinc 

TABLE N2-1 
(Continued) 

2.0 16Ooo.o 

~~ ~ 

Selenium I 0.5 I 400.0 

Styrene I 0.01 I 23.3 
~~ 

Tetrachlorethene I 0.01 I 13.7 

Tin I -- I 48000 
~~ 

Toluene I 0.01 I l m . o  
I I 

Toxaphene I -- I 0.636 

Trichloroethene I 0.01 I 63.6 

Trichlomfluoromethane I -- I 24Ooo 

Vanadium I 5.0 I 560.0 

Vinyl acetate 8oooO.O 

Vinyl chloride I 0.01 0.368 

Total xylenes 0.01 160000.0 

N-2-8 
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1.1 -Dichloroethaue 

TABLE N.2-2 

CRQL/RBQL VALUES FOR CHEMICALS IN WATER 

- .  
CRQL RBQL 

0.01 3.5 

1.2-Dichloropropane 

1.1.2-Trichloroethane 

1.1 -Dichloroethene 

0.01 0.000515 

0.01 0.000614 

0.01 

1 .2.4-Trichlorobenzene 

1.3-Dichlorobenzene 

O.oooO583 

0.01 0.0459 

0.01 -- 

1.1.1-Trichloroethane 

cis- 1,3-Dichloropropene 

trans-l,3-Dichloropropene 

1 A-Dichlorobenzene 

0.01 1 3.15 

0.01 0.000194 

0.01 0.000194 

0.01 0.00146 . 

1.2-Dichlorobenzene 

2-Chlorophenol 

2-Chloronaphthalene 

2-Hexanone 

0.01 

0.01 0.175 

0.01 -- 
0.01 -- 

3.15 

2-Methylnaphthalene 

2-Methylphenol 

2-Nitroaniline 

1.2-Dichloroethane 

0.01 -- 
0.01 -- 
0.025 -- 

0.01 1 0.000384 

2.4-Dichlorophenol 

2.4-Dinitrophenol 

2.4-Dichlorophenoxyacetic acid 

2.4-Dimethylphenol 

2.4-Dinitrotoluene 

1.2-Dichloroethylene 

0.01 0.105 

'0.025 0.07 

-- 0.35 

0.01 0.7 

0.01 1 0.35 

1,1,2.2-TetraChloroethane I 0.01 1 0.000175 

2-Butanone I 0.01 I 1.75 

2-Nitrophenol 0.01 

N-2-9 
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Chemical CRQL 

TABLE N.2-2 
(Continued) 

RBQL 

294J-Tri~hl~rophen~l 
- 

2,4,6-Trichlorophenol 

2,6-Dinimtoluene 

3-Nitroaniline- - _ _  - - . 

3.3-Dichlorobenzidhe 

4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chloroaniline 

4-Chlorophenylphenyl ether 

4-Methyl-2-pentanone 

4-Methylphenol 

4-Nitrophenol 

4,4’-DDD 

4,4’-DDE 

4,4’-DDT 

4,6-Dinitro-2-methylphenol 

Acenaphthene 

Acenaphthy lene 

Acetone 

Aldrin 

Aluminum 

Ammonia 

Anthracene 

0.025 3.5 

0.01 0.003 1 8 

0.01 0 . m 5  15 

_ _  

- _-_0.025 _ _  - - _. - - - _ _  -- 
0.01 O.ooOo778 

0.01 -- 
0.01 -- 
0.01 0.14 

0.01 -- 
0.01 -- 

0.025 -- 
o.Ooo1 0.000146 

o.Ooo1 0.000103 

0.001 0.000103 

0.025 -- 
0.01 2.1 

0.01 -- 
0.01 3.5 

0 . m 5  0.00000206 

2 -- 
- 34.0 

0.01 10.5 

Antimony 

Aroclor-1016 

Aroclor-1221 I 0.002 I 0.00000455 

0.06 0.14 

0.001 0.00000455 

Arocl~r-1232 

Aroclor-1242 

0.001 I 0.00000455 

0.001 0.00000455 

N-2-10 18 
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alpha-BHC 

beta-BHC 

TABLE N.2-2 
(Continued) 

O.ooOo5 0.00000556 

O.ooOo5 . O.oooO194 

Benzo( a)anthracene 

Bew0)fluorauthene 

0.01 -- 
0.01 -- 

Benzo(a)pyrene 

Benzo(g&hj)perylene 

Benzoic acid 

0.01 0.00000304 

0.01 -- 
-- 140 

Benzyl alcohol 

Beryllium 

-- 10.5 

0.005 0.00000814 

Bis(2chloroisopropyl)ether 

Bis( 2+thylhexyl)phthalate 

Boron 

- 1.4 

0.01 0.0025 

-- 3.15 

Bromomethaue 

Butylbenzylphthalate 

~ ~~ 

0.01 0.049 

0.01 7 

Chemical CRQL 

Aroclor-1248 0.001 0.00000455 
. -  

Aroclor-1254 0.001 0.00000455 

Aroclor-1260 I 0.001 0.00000455 

.os=. - -  - 

Arsenic, soluble I 0.010 0.0000007 

-- delta-BHC I O.ooOo5 I 
gamma-BHC (Lindane) I O.ooOo5 I O.oooO269 

Barium I 0.2 I 1.75 

Benzene I 0.01 I 0.0012 

-- Benzo(k)fluoranthene I 0.01 I 

Bis(2chloroethyl)ether 0.01 O.ooOO3 18 

Bis(2chloroethoxy)methane 0.01 

Bromodichloromethane 0.01 0.000269 

Bromoform 0.01 0.00443 

N-2-11 19 
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TABLE N.2-2 
(Continued) 

RBQL . 

cadmium 

Calcium 

Carbon disulfide 

Carbon tetrachloride-- - - _ -  _ _ _ _ _  - - 

alpha-Chlordane 

gamma-Chlordane 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

chtomium 

Chrysene 

Cobalt 

Copper 
Cyanide 

Diazinon 

Di-n-butyl phthalate 

Di-n-octyl phthalate 

Dibenzo(a,h)anthracene 

Dibenzofuran 

Dibromochloromethane 

Dieldrin 

Diethyl phthalate 

Dimethyl phthalate 

Disulfoton 

0.005 0.0175 

5 -- 
0.01 3.5 

- - - 

_ _  0.01 _ _  - - _  O % ! @  - - 

O.oooO5 O.oooO269 

O.oooO5 O.oooO269 

0.01 0.7 

0.01 110.0 

0.01 0.00574 

0.01 0.00269 

0.01 0.175 

0.01 -- 
0.05 -- 
0.025 1.3 

-- 0.7 

-- 0.0315 

0.01 3.5 

0.01 0.7 

0.01 -- 
0.01 0.00714 

0.01 0.7 

0.0001 0.00000219 

0.01 28 

0.01 35 

-- 0.0014 

Endosulfan I 

Endosulfan sulfate 

O.oooO5 

0.0001 -- 

0.00175 

Endosulfan I1 o.Ooo1 0.00175 

N-2-12 20 
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Chemical CRQL 

TABLE N.2-2 
(Continued) 

RBQL 

Endrin - - .  0,oOol 0.00175 . 

-- Endrin ketone I o.oO01 I 

Heptachlor 

Heptachlor epoxide 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocy clopentadiene 

Hexachloroethane 

Indene( 1,2,3cd)pyrene 

Iron 

Isophorone 

Lead 

Magnesium 

Malathion 

Manganese 

Mercury 
Methylene chloride 

Methoxychlor 

Molybdenum 

Naphthalene . 

Fluoranthene I 0.01 I 1.4 

O.ooOo5 ’ 0.00000778 

O.oooO5 0.00000385 

0.01 O.ooOo219 

0.01 o.ooo449 

0.01 0.245 

0.01 0.0025 

0.01 -- 
0.1 -- 
0.01 0.00854 

0.005 0.0%2 

5 -- 
-- 0.7 

0.15 3.5 

O.OOO2 0.0105 

0.01 0.00467 

O.oooO5 0.175 

-- 0.14 

0.01 0.14 

Fluorene I 0.01 I 1.4 

~~ ~~ ~ 

N-nitroso-di-n-prop ylamine 0.01 0.000005 

Nickel 0.04 0.7 

Nitrate nitrite 3.5 

Nitrobenzene 0.01 0.00854 

N-2-13 21 
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Chemical 

- - - ~ 

N-nitrosodipheny l e  

Parathion methyl 

Pentachlorophenol 

Phenanthrene - - -_ - - - - 

phenol 

Potassium 

pyrene 
Pyridine 
Selenium 

silver 

Sodium 

Styrene 

Tetrachlorethene 

Thallium 

Toluene 

TABLE N3-2 
(Continued) 

CRQL RBQL 

0.00714 0.01 

-- 0.00875 

0.025 0.000292 

- - 

- - - - - -0.01 - - - - - __ - - - .-- - - _ _  

0.01 21 .o 
5 .O -- 
0.01 1.05 

-- 0.035 

0.005 0.175 

0.010 0.105 

5.0 -- 
0.01 0.001 17 

0.01 O.OOO684 

0.01 0.105 

0.01 7.0 

hichlomethene 

Vanadium 

VinyI acetate 

Vinyl chloride 

Total xylenes 

zinc 

zinc (soluble) 

Toxaphene I 0.005 I O.oooO3 18 

0.01 0.003 1 8 

0.05 0.245 

-- 35.0 

0.01 o.oooo184 

0.01 70.0 

0.02 7.0 

0.02 7.0 

N-2-14 22 
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0 N3.0 CALCULATION OF RBQLs 

As noted in Section N.2.0, the RBQL is the concentrations of a constituent m a given medium that 

would result in an incremental lifetime can- risk of 1 x lod for carcinogens or a hazard index of 1.0- 
for noncarcinogens. Each RBQL is calculated for the specific exposure scenarios and parameters as 
follows: 

- 

_ _ _  - -  - -  - - - - - - -- - - - - - - - - - - - - - - - - -  - __ - 

EF 
ED 

AT 

BW 

RBQL for carcinogens 
RBQL for noncarcmogens 
Oral cancer slope factor (chemical-specific) 
Oral reference dose (chemical-specific) (EPA 1991a) 
Ingestion rate of a given medium 

soil 
- 
- 
Water 
- Carcinogens: IR=2Q/day 
- Noncarcinogens: IR=2Q/day 

Carcinogens: IR = O.OOO1 kgday throughout life 
Noncarcinogens: IR = O.OOO2 kgday for ages 0-6 

Exposure fresuency (365 daysbear) 
Exposure Duration 
- soil 

- Carcinogens: ED=7Oyears - 
- Water 

- Carcinogens: ED=7Oyears 

Noncarcinogens: ED = 6 years 

- NOnCarcinOgens: E D z 7 O y a ~  
Averaghg Time - 
Body weight 

carcinogens: AT = 70 years x 365 daysbear 
Noncarcinogens: AT = 365 X ED 

- Adult: BW=7Okg 
Child (age 0-6): BW = 16 kn 

(N-3-1) 

(N-3-2) 
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0 The calculated RBQL values for various chemicals in soil/sediment and water are listed in Tables N.2- 
1 and N2-2, respectively. It should be noted that RBQL values have been calculated assuming an 
exposure duration of 70 years for carcinogens in soil and water and for noncarcinogens in water. The 

exposure frequency of 365 days per year has b e a  used for calculation of RBQL values, instead of the 
350 days per year recently recommended by EPA @PA 1991b). Use of the new values for the 

values given m Tables N2-1 and N.2-2. 

- exposure duration recommended by EPA in recent guidance @PA 1991b) is 30 years, Similarly, an 

- -  exposure - duration and exposure frequency - _ _  yields - RBQL values that F-app-Fximately 2.4 t@es _the-- - - - _ _ _  

If an SQL exceeds both the CRQL and RBQL, that SQL is excluded from the data set. 

There are other situations when the SQL for a Uqualified sample exceeds either the CRQL or the 
RBQL, or when CRQL and/or RBQL values are not available (e.g., CRQL values are not listed in 
CLP of RBQL values cannot be calculated because toxicity values are not available) Table N.3-1 
presents d e s  that are followed in such cases to d e t e m k  if SQL values are included or excluded 
from statistical analyses of data sets. 

N-3-2 24 
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_ -  

- - __ 

TABLE N3-1 

Decision M Use in Statistical Analyses? 

YESa YES YES 

YES NO YESa 

YES RBQL Not Available YESa 

NO YES YESa 

NO NO NO 

NO RBQL Not Available IF S 2 X CRQL, YES'. 
IF > 2 X CRQL, NO. 

- cases - 
- -  _ _  

SQL Below CRQL? SQL Below RBQL? 

- - - _  

CRQL Not Available YES YESa 

CRQL Not Available RBQL Not Available YESa 

CRQL Not Available NO NO 

RULES FOR ACCEPTING U-QUALIFIED SAMPLE DATA IN STATISTICAL ANALYSES 

N-3-3 25 
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0.1.0 INTRODUCTION 4344 

The objective of this report is to evaluate the fate and transport of constituents as they migrate from 
site-wide waste areas through the vadose zone and to the Great Miami Aquifer. The FEMP has been 

divided into separate waste areas. This allows individual waste areas to be modeled as realistically as 
possible. The following waste areas were considered for long-term analysis of contaminant migration 

- -- - -- - divided into-five operable-units based on site characteristics. Each operable unit was again sub- - - - -  - - - - 

- - - - - in P-W-!-er~BC B-m- -- . - - _ _  - - __ - _ _  - _ _  - _ _  _ _  _ _  - 

Operable Unit One - Waste Pits 1 through 6, Bumpit, and Clearwell 

Operable Unit Two - Solid Waste Landfill, North and South Lime Sludge Ponds, Active 
and Inactive Flyash Piles, and South Field 

Operable Unit Three - plant One Storage Pad, Buildings 60,64,65, 67 and 68 

Operable Unit Four - Silos 1 and 2, and Silo 3 

Operable Unit Five - Plant 2/3 Area soils, Plant 6 Area soils, Plant 9 Area soils, and 
Pilot Plant Area soils. 

Groundwater fate and transport models were used to predict contaminant movement from source 
volumes (waste areas) to receptor locations through the groundwater media. Used in conjunction with 
monitoring data, these models provide contaminant concentrations at potential exposure locations when 
measured contaminant concentration data are not available, such as for off-property locations or for 
future exposure predictions. 

This appendix presents a description of the technical approach used to model environmental transport 
by the groundwater pathway. This description includes the methods used to quantitatively predict 
contaminant concentrations for use in FEMP risk assessments, including discussions of the fate and 
transport models used and their required data and default parameter values. Figure 0.1-1 is the 
conceptual groundwater fate and transport modeling flow diagram which shows the different steps that 
are involved in the overall groundwater modeling scenario. 

The extent to which contaminants may migrate through the groundwater system depends both on site 
characteristics and the nature of the contaminants. Because of the variety of the contents of the waste 
areas and the heterogeneity in the vadose zone beneath the waste areas, a separate conceptual model 
was developed for each waste area. The development of these models involved the following steps: 

1. Review of the available information on the specific waste area to establish the 
characteristics of the waste 

0-1-1 34 
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- _. - . -  
SITE-WIDE 

- - WASTE AREA - -  
. .  _ _  

I 
SOURCE TERM DEVELOPMENT 

FOR CONSTITUENTS OF CONCERN 

Analytical Modeling 
to Determine the 

Movement of Constituents 
through the Vadose Zone 

DEVELOPMENT OF 
LEACHATE CONCENTRATION 

v 
Numerical Modeling 

to Estimate the 
Movement of Constituents 

through the 
Great Miami Aquifer ' 

1 
Receptor Concentrations 

FIGURE 0.1 -1. CONCEPTUAL TRANSPORT MODELING DIAGRAM 
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2. Identification of constituents of concern by reviewing the production history and by 
analyzing site characterization data 

4 3 4 4 

3. Identification of the hydrologic processes goveming the fate and transport of the 
constituents within each hydrostratigraphic unit 

Development of a conu$tual hydrogeologic model for each waste area, based on 
information about the contaminants present in that waste area and its location-specific 

- - -  - .  - 

4. 

geologic setting. 

Once the conceptual model was developed, an existing computer code that allowed the cmtion of a 
proper mathematical representation of the conceptual model was selected. The mathematical 
representations used at the FEMP generally consider the rate at which the modeled processes occur, 
the interaction of different processes with each other, and the initial conditions of both the waste area 
and the sumunding geohydrological formations. Some of the major steps involved in constructing 
mathematical representations of the conceptual models used at the FEMP include: 

. Quantification of the concentrations of constituents in the waste unit and the hydrologic 
processes previously identified; 

Use of measured data and geochemical modeling to determine the chemical speciation 
projected to result from the reactions of infiltrating water with the waste materials and 
the matrix of the glacial overburden. 

Estimation of the rate constants describing the cationic retardation of the predicted 
contaminants. These rate constants are based on partitioning coefficients selected during 
an extensive literature search. 

Estimation of the rate constants describing contaminant retardation athibutable to 
interactions with organic carbon in the geological formation. These constants are based 
upon the grain-size distributions and organic carbon content of the glacial overburden 
matrix. 

Estimation of the rate constants describing the decay rates of the modeled contaminants. 
These first-order rate constants are based upon radioactive half-lives and biodegradation 
half-lives in groundwater for radionuclides and organic chemicals, respectively. 

After existing computer codes and site-specific input parameters were selected, the codes were used to 
(1) calculate constituent loading rates to the aquifer beneath the selected waste area; and (2) perform 
flow and solute transport modeling to determine the effects of dispersion, retardation, and contaminant 
degradation or decay on the projected contaminant concentrations in the Great Miami Aquifer. 

Estimates of future concentrations in the aquifer were the desired result of the modeling effort. 0 
0-1-3 
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02.0 HYDROGEOLOGIC SE'ITING 4341 
The first step in developing the pathway analysis is to develop a conceptual understanding of the 
depositional history of the site and the general hydrogeologic characteristics of the deposits. This 
section describes tht-general geology and hydrogeology of the FEW. For a detailed discussion, refer - 

to the Femald Gmundwater Report (IT 199Oa). 

- -  - _  - - _ _  - - _ _  - _ _  - 0.2.1 GEOLOGIC S E " N G  - - - - -  - 

The geology of the a m  is dominated by the glacial and glaciofluvial deposits formed during the most 
recent conlinental glaciation (approximately 70,000 years before present). Prior to the advancement of 
the glaciers, a large valley was eroded into the shale bedrock. This valley, which is approximately 
200 feet below the existing surface, was filled with well-sorted sand and gravel glacial outwash during 
the retnat of early glaciers. Beneath the site, this outwash is divided by a till layer at a depth of 120 
feet below the current surface. This till sheet was deposited by an ice sheet which advanced 
approximately to the southem edge of the FEW. The ice sheet subsequently retreated and the 
remainder of the bedrock valley was filled with glaciofluvial outwash. Later glacial advances 
(Shelbyville) caused the displacement of the Dry Fork of the Whitewater River from its historic 
channel into its present channel. The Shelbyville ice deposited a moraine in the historic channel 
which formed a dam. The meltwater lake that formed behind the dam gave rise to the lacustrine 
deposits found in the area. This dam was breached at least two times, with the final breach draining 
the lake permanently. The lake basin is now occupied by Paddys Run. 

In the Paddys Run floodway, recent deposits of silt (loess, fluvial, and lacustrine) form a terrace above 
the cumnt stream elevation. Paddys Run has cut through this recent tenace and the glacial drift. The 
bed of Paddys Run from downstream to upstream is located on the well-sorted outwash material which 
fills the buried valley, on preglacial Whitewater River deposits, and in the uppermost sections, on 
glacial till. 

Since the last retreat of the continental glaciers, the streams in the area have removed much of the till 
and lacustrine mantle left by the ice sheets. In the Great Miami River valley, the stream has eroded 
thnwgh the till and is now in direct contact with the glaciofluvial outwash deposits that contain the 
buried valley aquifer. 

The term glacial overburden has been selected to describe the deposits located stratigraphically above 
the glaciofluvial material of the Great Miami Aquifer. The glacial overburden includes the following 
types of materials: 

Loess - Considered ubiquitous in the Femald area, it generally forms the uppermost 
layer of the glacial overburden. Loess is generally a homogeneous fine-grained blanket 
deposit, buff to light yellow or yellowish-bmwn in color. The deposit originated from 
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windblown dust of pleistocene age Wried from the unconsolidated glacial and 
glaciofluvial deposits uncovered by glacial recession, but prior to the invasion of a 
vegetative cover. 

4 3 4 4 

Lacustrine - Lacustrine deposits from the glacial lake consisting of well-sorted, stratified 

interbedded with well-sorted beach deposits along the margins of the former lake basin. 
fine sands and clays formed in the Paddys Run valley. T h - e  varved clays-can be _ _  

Till - Undifferentiated glacial till makes up the majority of the glacial overburden at the 
FEW site. Because of its location at the ice margin, the till is likely to have been 
deposihi-by st%er%modes-hluding moraine!-deposits, ablation till,-aiid Subglacid-till- - - --- - 
sheets arising from differing ice lobes. The primary feature of tills is that they are 
deposited directly by a glacier without fluvial sorting. The till at the site is a 
hetemgeneous mixture of clays, silts, and pebbles. 

- _ _ _  - _ _ _  - 

Glaciofluvial - Interbedded with the till are glaciofluvial beds that originated from 
meltwater streams that occurred along the margins of the ice sheets. These deposits of 
varying extent consist of highly-sorted sands and fine gravels. 

While these deposits are related, each has a unique depositional envimnment. These depositional 
envimnments impart on the material hydrogeologic characteristics that are based primarily on the 

. energy available for sorting when the deposit was formed. In these types of deposits, the higher the 
sorting energy, the more able the deposit is to transmit water. Secondary processes that occur after 
formation of the deposit will also affect the potential rates of flow. For example, in the Paddys Run 
glacial lake there was higher sorting energy along the beaches than in the deeper lake areas. 

0 
0.2.2 VADOSE ZONE 
The unsaturated zone exists above the groundwater table or phreatic surface of the aquifer. In this 
zone, the interstices are occupied partially by water and partially by air. The partially filled soil water 
in the unsaturated zone is known as vadose water. For this, the zone with unsaturated soil above the 
phreatic surface is also known as vadose zone. Overlying the Great Miami Aquifer at the FEW are 
approximately 15 to 35 feet (4.6 to 11 m) of unsaturated sand and gravel outwash deposits. These 
deposits m assumed to have the same hydraulic characteristics as the underlying saturated material 
since the deposits are essentially the same. 

Dense, fine-grained glacial overburden overlie the unsaturated outwash deposits. These types of 
deposits have intergranular hydraulic conductivities that are very low, with values in the range of la7 
to 10' ft/day (10" to 109 cm/s) (Heath 1983). Extensive deposits of clayey till can cause isolation 
from zones of near-surface groundwater flow. 

In the Great plains region and in parts of the Midwest, deposits of clayey or silty clay and 
glaciolacustrine clay have networks of predominantly vertical joints or fractures. This jointing pattern 
in the Wisconsin ti l ls has also been noted in the area surrounding the FEW (Bmkman 1988). In the 

0 
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FEW area, the joints which are commonly near vertical have a polygonal expression and are typically 
18 to 25 inches (0.46 to 0.63 m) across. The joints are generally oxidized approximately two inches 
on either side of the joint. Within the FEW, fractures have been noted in the till during the R4FS 
drilling program and field reconnaissance. These fractures can impart an enhanced bulk hydraulic 
conductivity of up to 1,OOO times greater than that of an unweathered till (Hendry 1988). As a result 
of increased lateral stresses caused by overburden loading, the hydraulic conductivity of fractured till 
and clay decreases with depth. 

0 

- - -  - 

Recent investigations in similar geologic settings indicate that till deposits can be divided from a 
hydrogeologic standpoint mto a brown weathered zone and a gray unweathered zone (Sa& and 
Hedges 1985; Hendry 1988; Cravens and Ruedisili 1987). These studies indicate that infiltration is 
primarily limited to the weathered till. While precipitation enters this upper zone, it does not act as a 
significant source of recharge to deeper aquifer zones and the majority of the water lost from till 
deposits is from evapotranspiration. In addition to the losses due to evapotranspiration, some water 
may be discharged to small seeps or drainages. 

Although the degree of fracturing within the brown tills at the FEMP has not been documented, 
sufficient observations have been made at the site and in the literature to indicate their presence is a 
characteristic physical property of these tills. Since fractures have been noted as a dominant feature in 
most brown tills, it .is necessary to consider the effect that these fractures have on water and 
contaminant transport within the tills. As stated earlier, fractures have been reprted to enhance the 
bulk hydraulic conductivity of till as much as 1,OOO times with an expected increase of 1 to 3 times. 
It is reasonable to expect that contaminants will be transported by seepage more quickly through 
fractured till than unfractured till. At the FEW, the till with its appreciable silt and clay content was 
regarded as providing the Great Miami Aquifer with protection from activities at the site (Dove and 
Noms 1951). This line of reasoning has justification because the low hydraulic conductivity produces 
very low velocities even if the hydraulic gradients are large. In addition, most contaminants being 
transported by seepage through the till matrix undergo attenuation and retardation. 

0 

If the till is fractured, these generalizations are not applicable because the velocities of water in the 
fractures ane relatively large compared to the intergranular pore velocities in the unfractured matrix. It 
should be kept in mind that although the velocities are relatively large, the contaminant flux may be 
relatively small because the D m y  flux is small. 

Fractures not only control velocity but they generally impart a lower capability for attenuation and 
retardation by adsorption of contaminants. The adsorption processes are capable of moving  more 
contaminant mass from solution if the water is in contact with larger surface areas in the matrix. 
Contaminants transported by seepage through till fractures only have an opportunity to react with the 
mineral constituents present in a veneer layer on the exterior of the fracture. Therefore, when flow 
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occurs in the fractures, there is less surface area available for chemical reactions that reduce the 
concentration of a contaminant or slow the movement of that contaminant. The exact nature of 
attenuation in fractured till is highly site specific and not well quantified. For example, if till fractures 
are coated with iron oxides, they may impart significant retardation on ionic solutions (Grisak et al. 

I - - - - - - - - - __ - - - - __ __ - - - - - - - - - - - - - - __ _ _  - - - - _ _  - __ - _ _ _  1976). . 

Within the till deposits, there are numerous water-bearing zones that have limited interconnection. The 
majority of these zones are of glaciofluvial origin and consist of small beds of highly-sorted sands and 
gravels. These beds are probably the result of small meltwater streams that occurred along the ice 
margin and within the glacier itself. These intertill aquifers have the following geneml characteristics: 

_ _ _  _ _ _  - _ _  - 

High variability in areal extent., thickness, and volume 

Based upon hydrograph analysis, the interconnection between the intertill aquifers is 
limited 

Hydraulic conductivities are highly variable with an expected range of 2.8 x l(Ys to 280 
ft/day (10-8 to 0.1 cm/s) (Freeze and Cherry 1979) 

. Porosities range from 22.1 to 36.7, with a mean of 31 percent (Moms and Johnson 
1967) 

Generally these glaciofluvial interbeds are considered to be the major water-bearing units within the 
glacial overburden However, movement of water and contaminants within these units will be limited 
due to limited extent and interconnection of these units. At the FEMP, a series of slug tests on these 
perched aquifers found hydraulic conductivities ranging from 0.0071 Wday (2.5 x 
1Cf m/s) (Well 1025) to 14.7 Wday (5.2 x cm/s) (Well 1339). 

Glaciolacustrine silt and clay were deposited in meltwater lakes during Pleistocene time. These 
deposits form some of the most extensive shallow aquitards in North America. However, at the site, 
the lacustrine . deposits are near-surface and have been partially eroded. Due to weathering, these 
deposits are expected to have high secondary permeability. 
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0.2.3 GREAT MIAMI AOUIFER 
The hydrogeology of the FEW and the surrounding area is a textbook example of a glaciofluvial 
buried valley aquifer (Walton 1970; Fetter 1989; Freeze and Cherry 1979). The primary aquifer in the 
region is the Great Miami Aquifer, a well-sorted sand and gravel water table system consisting of 
glacial outwash deposits. Groundwater in the __ aquifer enters the FEMP area via - buried channels on the 
west, north, and east. Under natural conditions, the primary flow would be across the site to the 
south. However, large pumping wells east of the FEMP in the Big Bend area of the GMR have 
created a pronounced cone of depression causing flow at the FEW to have easterly, southeasterly, and 
souttierly components. 

- - 

- - - - - . __-  - __ - - - - - - - - . - - - - - - - - - _ _  

The aquifer is divided by a clay aquitard 10 to 20 feet (3 to 6.1 m) thick at a depth of approximately 
120 feet (37 m). Flow direction and magnitude of the Great Miami Aquifer were simulated using 
SwlFT 111, a numerical groundwater flow and solute transport model. Subsequent text describes the 
modeling effort in more detail. 

0.2.4 GENERAL CONTAMINANT CHARACERISTICS AT THE FEW 
The depositional characteristics and the hydrostratigraphic units present at the FEW impart general 
contaminant transport characteristics on solutes migrating from the individual waste areas to receptor 
locations. These characteristics include: 

Solute migration potential: Solutes have a high migration potential through the upper 
weathered tills due to the fractured nature of the layer. Solute migration can also occur 
through the unweathered till, however, at a much slower rate. Once the solute reaches 
the glacial outwash. the solute migration potential is high, based on the high hydraulic 
conductivity of the matrix. 

Aquifer intercommunication: The intercommunication between perched water-bearing 
zones is limited in the glacial environment. Communication between the upper 
water-bearing zones within the till and the Great Miami Aquifer is likely over an 
extended period of time. Communication between upper and lower zones within the 
Great Miami Aquifer will be extremely limited due to the presence of a 10 to 20 feet 
thick clay aquitard. 

Adsorption/attenuation characteristics: The layers found within the glacial overburden 
generally have sufficient organic carbon content to cause retardation of organic 
constituents. The clay mineralogy would result in significant cation retardation for 
inorganic constituents. Given the till matrix, it is also unlikely that all of the available 
sites for adsorption would be used by solutes. Therefore, it is unlikely that 
adsorption/attenuation breakthrough would occur. Adsorptionlattenuation will occur at 
lower rates in the regional aquifer due to the lower organic carbon and clay content in 
the outwash. 
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B sed upon the general hydrogeologic and contaminant transport chmcteristics, there is a potential 
pathway from the waste units through the vadose zone to the regional aquifer. Given the high energy 
depositional characteristics of the glacial outwash, the pathway would extend from the aquifer-vadose 
interface to downgradient receptors. 

0-2-6 
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03.0 DETAILED CONCEPTUAL FATE AND TRANSPORT MODEL 

Water filters through the vadose zone and dissolves materials, forming an aqueous solution (leachate). 
This solution continues to percolate through the soil/waste matrix in the vadose zone as it moves 

These interactions determine what chemical species are present in the percolating water (leachate), and 
how fast they will move in the unsaturated zone. In this analysis tfie composition of the leachate and 
the speed at which individual constituents migrate will be treated individually. 

0 
_-  -toward the-aquifer. -The leachate often reacts with the soil/waste matrix through which it flows. - ---- - - - - - - 

__ __ - - - - - - - __ __ - - - - - - - - - __ - - __ - - _ _  - - - - _ _  - - - _ - __ - - - - 

The conceptual model of the geochemical interactions in the vadose zone traces the chemical reactions 
which occur when water migrates through, and equilibrates with, solids in compositionallydistinct 
h o h n s .  This p m s s  is illustrated in Section 3.3.1 of Part I. For example, percolating rainwater 
reacts with waste to form leachate at the base of each waste area (Leachate A). This leachate 
migrates into the underlying glacial-overburden, where it reacts with the minerals in the overburden to 
form a modified leachate (Leachate B). 

Contaminant transport in the vadose zone includes the bulk migration of water and dissolved materials 
from waste (source) areas at the FEMP to the Great Miami Aquifer. This occurs as surface water 
infiltrates from the surface and percolates through the source of contamination, and its surrounding 
soil, into the saturated zone. Downward movement of water, driven by the forces resulting from 
gravitational potential, capillary pressure, and other components of total fluid potential, mobilize the 
C O n t a m l M n  ' ts and carry them through the vadose zone. Vertical transport down through the vadose 
zone to the aquifer and the horizontal transport through the aquifer to the well of a potential human 
receptor is illustrated in Section 3.3.1 of Part I. 

0 

As stated above, the site was divided into smaller portions containing specific waste areas. These 
areas exhibit considerable diversity in their contents and in the physical and chemical characteristics of 
the vadose zone beneath them. Because of this diversity, the modeling of the contaminant migration 
through the vadose zone was considered imperative for the estimation of contaminant loading rates to 
the regional aquifer model. In order to model the transport of these contaminants, it was necessary to 
adapt the generic conceptual model presented in the Risk Assessment Work Plan @OE 1992) to a 
series of specific conceptual models for each distinct waste area. These conceptual models considered 
the following: 

The contents of the waste area 
The presence of standing water in the waste area 
The presence or absence of a discrete cap 
The identifiable geologic strata beneath the waste area 
The thickness of each layer in the vadose zone 
The vertical permeability of the layers 
The interstitial fluid velocity through each layer based on saturation 
The disperiion coefficients of each layer. 
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0.3.1 DESCRIPTION OF OPERABLE UNIT WASTE AREAS 
The following is a description of waste areas associated with the operable units at the FEW. The 
description provides a brief explanation of the history and physical characteristics of each waste area 

- - _  - -_ _. - 0.3.1.1 opefa ble Unit 1 
Operable Unit 1 is a waste disposal area consisting of six waste pits, a Clearwell, and a Bumpit which 
are located in the northwest portion of the FEW. The six waste storage pits were consbucted 

other wastes. 
_ .  -between 1952 and 1978 and were used to store process residues, filter cake-materials, and various __  - - - 

0.3.1.1.1 Waste Pit 1 
Waste Pit 1 was constxucted in 1952 and is located in the southern portion of the Operable Unit 1 
study area The disposal area was built by excavation into an existing clay layer followed by an 
additional liier of four feet of clay. In 1957, Waste Pit 1 was expanded by adding a berm to the 
western side. Currently, the surface area is estimated at 7685 m2 and the volume is estimated at 
25,750 m3. Pit one received radioactive wastes consisting primarily of neutralized waste filter cakes, 
production plant sump cakes, depleted slag, scrap graphite, contaminated brick and sump liquid. The 
dry density and the mass of material in the waste pit are estimated at 1753 kghn3 and 45,140,000 kg, 
respectively. Waste Pit 1 was closed in 1959, backfilled and covered with a clean fill cap. The 
thickness of the cap is appmximately 0.31 m. 

0.3.1.1.2 Waste Pit 2 
Waste Pit 2 was constructed in 1957 in the area of a small pond located to the northeast of Waste Pit 
I. Waste Pit 2 was constructed into existing native clay and was operated from 1957 until mid-1964. 
The surface area is estimated at 4173 m2 and the volume is estimated at 14,130 m3. Waste Pit 2 
received primarily dry, low-level radioactive wastes consisting of neutralized waste filter and sump 
cakes, sump liquid, depleted slag, scrap graphite, and contaminated brick. The dry density of the 
material is 1383 kgim3 and the mass is estimated at 19$40,000 kg. The waste pit was covered with 
ckan fill and graded to drain surface runoff to the Clearwell for subsequent discharge to the GMR. 
The thickness of the cap is estimated to be 0.46 m. 

0.3.1.1.3 Waste Pit 3 
Construction on Waste Pit 3 was completed in 1959 by excavating into the underlying clay layer and 
was lined with an additional one foot of clay material. Waste Pit 3 is located in the westcentrat 
portion of Operable Unit 1 and is the largest of these waste pits. The surface area is estimated at 
22,430 m2 and the volume of material is estimated to be 181200 m3. Waste Pit 3 was operated as a 
settling basin from 1959 to 1968 and received liquid waste streams consisting of lime-neutralized 
waste solutions from the FEW production plants. The waste pit was used to dispose of slag leach 
residue, filter cakes, flyash, and lime sludges. The dry density of the waste material is estimated at 

0 
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1415 kgb3  and the mass is estimated at 256,400,000 kg. Waste Pit 3 was taken out of service in 
1977, and clean fill was placed over the waste material and graded to divert surface moff to the 
Clearwell. The thickness of the cap is approximately 2.74 m. 

_ _  - - -0.3.1.1.4 Waste Pit 4- - -- - --_- - - - - - - _ _  - - - _  - _ _ _  - - - -- - - __ 

Waste Pit 4 was constructed in 1960 using similar construction techniques as Waste Pit 3. It is 
estimated that the surface area is 7788 m2 and the volume of waste is 41,060 m3. The pit received 
radioactive wastes such as process residues, filter cakes, flyash, slumes, mffhats, graphite, waste 
sludges, and asbestos until May 1986. The dry density of the waste material is estimated to be 1933 
k g b 3  and a mass of 79,350,000 kg. Surface water runoff is diverted via surface grading to the 
Clearwell prior to discharge to the GMR. Groundwater monitoring wells are located upgradient and 
downgradient of Waste Pit 4. The pit is covered with an interim RCRA cover at the present time and 
is no longer in service. The thickness of the cap is estimated to be 1.83 m. 

- - _ _ _ _  _ _ _  _ _  ~ _ _ _ _  _ _  _ _ _ _  - 

0.3.1.1.5 Waste Pit 5 
Waste Pit 5 is a long-rectangular shaped waste unit located in the north-northwest comer of Operable 
Unit 1. The waste pit was constructed in 1968 using a 60-mm-thick Royal-Seal EPDM elastomeric 
membrane liner. The surface area of Waste Pit 5 is estimated at 14,970 m2 and the volume of waste is 
75570 m3. Liquid waste slumes from the Refinery and the Recovery Plant including materials similar 
to Waste Pit 3 such as neutralized f i n a t e ,  slag leach sluny, sump sluny and lime sludges, similar to 
Waste Pit 3 were disposed of in Waste Pit 5. The dry density of the waste material is estimated to be 
1002 kg/in3 and a mass of 75,680,000 kg. Although use of the pit as a disposal location for settling 
solids was halted in mid-1983, clear decant from process effluent continues to flow by gravity across 
the surface of the pit to the Qeawell from which it is monitored and discharged. There is no cap on 
waste Pit 5. 

0 

0.3.1.1.6 Waste Pit 6 
Waste pit 6 was constructed in 1978 and 1979 and was used until early 1985. The waste pit is located 
adjacent to, and has a similar lining construction as, Waste Pit 5. The surface area of Waste Pit 6 is 
estimated at 3011 m2 and the volume of waste is 8835 m3. Wastes disposed in this pit include 
nonpyrophoric solid wastes, green salt, Nter cakes, and process residues containing elevated levels of 
uranium. The estimated material dry density is 1622 kg/in3 and the mass is 14,330,000 kg. Until 
March 1987, rainfall that was collected in the pit was pumped to Waste Pit 5 for settling before 
discharge via the Clearwell. Since then, collected rainfall is pumped to the biodenitrification surge 
lagoon. There is no cap on Waste Pit 6. 

0.3.1.1.7 Bumuit 
The Bumpit is located in the mtral'portion of Operable Unit 1 and was first used in 1957 as a 
source-site for clay to line Waste Pits 1 and 2. The resulting excavation was subsequently used to 0 
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dispose of laboratory chemicals and to bum unknown quantities of combustible materials, including 
pyrophoric and reactive chemicals, oils, and other low-level mixed combustible materials. The volume 
of waste in the Bum Pit is estimated at 6937 m’. The dry density of the material is 1301 kg/m3 and 
the mass of the material in the Bum Pit is 9,025,000 kg. The lateral boundaries of the Bum Pit are no 

cover has been established over the Nled area. The surface area of the Bum Pit is estimated at 2019 
m2 and the thickness of the cap is approximately 0.61 m. 

0 
- longer distinguishable because fill was graded to match surrounding topography, and a vegetative - -  

- _ _ _  - - - . - - - - __ - - - ---  - - -  - - - - - - - - - - _ _  - - _ _ _  ____ - - --.__ 

0.3.1.1.8 Clearwell 
The Clearwell is located in the southwestem portion of Operable Unit 1. The Clearwell was first used 
in 1959 and is essentially a settling pond used as a treatment facility for clear process effluents and 
surface runoff. Tlae surface area of the Clearwell is estimated at 2737 m2 and the volume is 3828 m’. 
Effluent from the Clearwell is discharged to the GMR through the main effluent line. The dry density 
of material in the Clearwell is 1619 kg/m3 and the mass of material is 6,197,000 kg. The Clearwell 
still receives decanted water from Waste Pit 5. 

0.3.1.2 ODerable Unit 2 
Operable Unit 2 consists of five unlined waste disposal a , ~ a s  used for the disposal of flyash, spent 
lime, solid waste, and construction rubble from facility operations. The waste disposal areas include 
the Solid Waste Landfill, the North and South Lime Sludge Ponds, the Inactive Flyash Pile, the Active 
Flyash Pile, and the South Field. The primary characteristic of these units is that they involve large 
volumes of waste of which only small percentages are hazardous chemicals and/or radionuclides. 

0.3.1.2.1 Solid Waste Landfill 
The Solid Waste Landfill is located in the northeast comer of the waste storage area, adjacent to a 
drainageway and a railroad line. The landfill was started in 1954 and used for the disposal of cafeteria 
waste, mbbish, and other types of wastes from nonpmess areas. It is composed of five excavated 
cells and an evaporation pond. The five cells have been covered with on-site soils and the evaporation 
pond has been backfilled. The landfill has a surface area of 3931 m2 and the volume is estimated at 
14.980 m? An inventory of the waste types and quantity disposed of in the cells was not recorded, 
however, the dry density of material is estimated at 1694 kghn’ and the mass of the material is 
estimated at 25,370,000 kg. The landfill has not been used since 1986. 

0.3.1.2.2 North Lime Sludge Pond 
The North Lime Sludge Pond is an unlined pond that has received spent lime sludges from FEMP 
water treatment plant operations and sludges from neutralization of the boiler plant blowdown and coal 
pile stom water runoff. The surface area is estimated at 2604 m2 and the volume is estimated at 4166 
m3. The North Lime Sludge Pond is partially covered with water which varies in volume due to actual 0 
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operating conditions and the amount of local precipitation. The dry density of the material is 757 
kg/m3 and the mass is estimated at 3,154,000 kg. 0 
0.3.1.2.3 South Lime Sludge Pond 
The South Lime Sludge Pond is a dry, unlined pond located directly south of the North Lime Sludge 
Pond. The pond is covered with vegetation with an estimated surface area of 2751 mz. The pond 
does not have a cap. Ttte South Lime Sludge Pond has a higher berms and a greater surface elevation 

pond. The material dry density is 758 kg/m3 and the mass of material is 7,071,000 kg. Spent lime 
sludges from FEW water treatment plant operations as well as sludges from the neutralization of 
boiler plant blowdown and coal pile storm water runoff were pumped to this pond and allowed to 
settle. This pond has been inactive since the mid-1960s. 

- 

- _ _  _ _  and - _  the - volume _ _  of material - is estimated __ - at 9353 m3, - -  significantly - -  greater than - - - the - North . - .- - Lime Sludge _ _  - - - - - - -- 

0.3.1.2.4 Active Flvash Pile 
The Active Flyash Pile is located to the east of the running track/South Field, adjacent to an access 
toad that ~ l l s  between the waste areas. The pile is used for flyash disposal from a coal-fired boiler 
plant located in the main production facility. The surface area of the pile is estimated at 8714 mz and 
the flyash volume is estimated at 44,980 m3. The dry density of material is 963 kg/m3 and the mass is 
estimated at 43,350,000 kg. The Active Flyash Pile does not contain a cap. 

0.3.1.2.5 Inactive Flvash Pile 
0 

The Inactive Flyash Pile is located in the southwestern portion of the FEW, adjacent to the South 
Field. The northern portion of the disposal area is on top of an old drainage channel leading to 
Paddys Run. The surface area 'and waste volume are estimated at 12,150 mz and 59,980 m3, 
respectively. The waste material in the disposal area contains predominately flyash in addition to 
small amounts of building rubble such as concrete, gravel, asphalt, masonry, and steel rebar. The dry 
density of the material is 802 kgb3  and the mass is 48,110,000 kg. The Inactive Flyash Pile has little 
soil and vegetation with no cap. 

0.3.1.2.6 South Field 
The South Field is the largest of the Operable Unit 2 waste areas that was used as a burial site for 
construction mbble from 1954 to 1957. The mbble includes debris from the razing of an old 
administration building. The surface ami of the South Field is 22,500 m2 and the volume is estimated 
at 83,310 m3. There is no cap on the waste unit although vegetation covers the area. The dry density 
and the mass of material are 1551 kg/m3 and 129,300,000 kg, respectively. 

0.3.1.3 ODerable Unit 3 
The waste source areas considered for groundwater fate and transport analyses from Operable Unit 3 
are the Plant One Storage Pad and the storage Buildings 60.64, 65, 67 and 68. The principle purpose a 
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of these areas is to provide interim drum storage for thorium and uranium compounds. The thorium 
compounds were produced as a result of manufacturing operations between 1953 and 1986 and have 
been stored at these locations (DOE 1991) 

- . . . - - . 0.3.1.3.1 plant One Storage Pad - - -  

The Plant One Storage Pad is located in the southern portion of the northwest quadrant at the FEW. 
The drum storage pad is located to the north and adjacent to Plant 1. The principle activities at these 
facilities include processing of slightly enriched uranium, uranium compound milling, materials 
sampling, k y s i s ,  and storage, i d  drum reconditioning. Plant &e Stohge c&ah 
132,400 drums (55-gallon) with residues containing organic and radionuclide constituents. The surface 
area and volume of the storage pad is 9187 m2 and 27,560 m3, respectively. The total mass of the pad 
is 21,680,000 kg and the density is 786.7 k m 3 .  

~ - _ _  - --- - - - _ _ _  - 

0.3.1.3.2 Building 60 
Building 60 is a storage facility located in the northern portion of the northwest quadrant. The facility 
has 1788 drums. The surface area of Building 60 is 186.1 mz and the pad and subgrade material (soil) 
volume is 372.3 m3. The density is estimated to be 2180 kg/m3. 

0.3.1.3.3 Building 64 
Building 64 and Building 65 are located adjacent to one another in the central portion of the northeast 
quadrant. Building 64 stores 420 drums containing residue materials at an estimated mass of 190,900 
kg. The surface area of Building 64 is 43.7 mz and the volume of the pad and subgrade material is 
87.4 m? 

0.3.1.3.4 Building 65 
Building 65 contains approximately 5600 drums with an estimated mass of 2,545,000 kg. The surface 
area of the building and the volume of the pad and subgrade material is 582.9 mz and 1166 m3, 
respectively. The density of the pad and subgrade material is estimated to be 2180 kg/m3. 

0.3.1.3.5 Building 67 
Building 67 is located in the southwest comer of the northwest quadrant, just west of Plant 1. The 
facility is used as a storage location for approximately 6OOO drums. The total mass of material in the 
drums is 2,729,000 kg. Building 67 contains a surface area of 625 mz and a volume of pad and 
subgrade material of 1250 m? 

0.3.1.3.6 Building 68 
Located in the southwest comer of the FEW is Building 68. This facility is used to store 1317 drums 
containing thorium residues. The total mass in the drums is 598,600 kg. The surface area of Building 
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68 is 136.1 m2 and the volume of the pad and subgrade material is 272 m3. The density of this 
material is 2180 k M 3 .  

0.3.1.4 ODerable Unit 4 
Operable Unit 4 includes the physical structures and waste contents of the K-65 silos (Silos 1 and 2). 
the metal oxide silo (Silo 3). These silos were built to receive wastes from the pmss ing  of 
pitchblende ore and concentrates and are located south of the waste pit area in the west-central portion 
of the FEW. 

- -_ - - - - - - - - - - - - - __ - - ~ - _ _  _ _  - - _ _  _ - -  _ _  - - - - - - - - 

0.3.1.4.1 Silos 1 and 2 
Silos 1 and 2 were used for the storage of radium-bearing residues formed as by-products of 
pn>cessing the pitchblende ore and yellow cake. Silos 1 and 2 received waste from 1952 to 1958. 
Waste raffinates were pumped into the silos where the colloids would settle. The decant water was 
recovered for reuse in the process. Settling and decanting continued until the silos were filled to 
approximately four feet (1.2 m) below the top of the vertical wall. Each silo has a diameter of 
approximately 24.4 m; the total surface area of Silos 1 and 2 is 934 m2. To ensure that the waste 
material was contained, investigations on the silo structural integrity were made and were followed by 
corrective measures. The volume in the Silos 1 and 2 is estimated at 5522 m3. The dry density of the 

- 

material in Silos 1 and 2 is 2050 kg/m3 and the total mass of material is 11,320,000 kg. 

0.3.1.4.2 Silo 3 
Silo 3 was constructed in 1952 in a manner similar to Silos 1 and 2. Silo 3, also known as the metal 
oxide silo, contains waste from the processing of ores with low levels of radium. The surface area of 
Silo 3 is 467 m2 and the volume is 3902 m3. The contents are waste raffiinate slurries from refinery 
operations that were dewatered in an evaporator and spray-calcined to produce a dry waste for storage. 
These wastes were blown in under pressure to fill Silo 3. The dry density of material is estimated at 
2267 kg/m3 and the mass of material is 8,847,000 kg. 

0.3.1.5 Ouerable Unit 5 
Operable Unit 5 is defined as groundwater, contaminated soils not included in the definitions of 
Operable Units 1.2.3, and 4, surface water, sediments, flora, and fauna. Of these, the waste source 
aceas considered for fate and transport modeling are the contaminated soils and the perched 
groundwater in the former production area. The contaminated soils are in the Plant 2/3 area, Plant 6 
area, Plant 9 area, and the Pilot Plant area. 

0.3.1.5.1 Plant 2/3 Area Soils 
Plant 2/3 is located adjacent to Second Street and the elevated water tower. The facility is a large- 
scale refinery operation in which a series of chemical processes produced uranium trioxide. Nitrogen 0 

0-3-7 
. ' . '  49 



4 3 4 4  
FEMP-swcR-6 FINAL 

March 1993 

oxides produced during the dissolution and denitrification steps were converted to nitric acid and 
reused in the prucess. The surface area of contaminated soils in the Plant 2/3 area is estimated at 
26,040 m2 and the volume of material is estimated at 123,000 m3. The material dry density is 1462 
k g h 3  and the mass of material is 179,900,000 kg. 

- . - .~. - .- -- ~ ~- . - .-. --- . -. --. -. -..-- ~. -- - . ~ .  . . .~ -~ . .- -. - - - 
0.3.1.5.2 Plant 6 A m  Soils 
Plant 6 is a metals fabrication plant located in the southeast quadrant bounded by First and Second 
Street and abutted by F Street. Plant 6, the metals fabrication plant, heat-treated uranium metal billets 
to im-pfove-their-stni-n-gth-and grain structure inpreparation- forextrusion-into-ts at other sites.-The - - - - - - - 
surface area and volume of contaminated soils in the Plant 6 area are estimated to be 17,440 m2 and 
109,000 m3 respectively. The dry density of material in Plant 6 is 1462 k g h 3  and the mass of 
material is 159,300,000 kg. 

- - - - - - - - - 

0.3.1.5.3 Plant 9 Area Soils 
Plant 9 is comprised of a decontamination and decommissioning facility, maintenance building, boiler 
plant, tank fm, and a metal scrap pile located in the northeast quadrant. The facility was used for 
special uranium products casting, uranium heat treating, machining and decladding, thorium 
processing, decontamm& * 'on and decommissioning of equipment, equipment maintenance, chemical 
and metal scrap storage, and site production of steam, air, and water. The surface area and volume of 
contaminated soils in the Plant 9 area are estimated to be 5813 m2 and 34,880 m3, respectively. The 
dry density and mass of material in Plant 9 are estimated to be 1462 kghn3 and 50,990,000 kg, 
respectively. 

0 
0.3.15.4 Pilot Plant Area Soils 
Located adjacent to First Street in the southwest quadrant is the Pilot Plant Area. The principal 
activities include various types of pilot-scale operations along with sample testing and analysis. The 
surface area and volume of contaminated soils in this area are estimated at 4650 m2 and 27,900 m3, 
respectively. The dry density of material for the Pilot Plant Area is 1463 kg/m3 and the mass of 
material is 40,790,000 kg. 

0.3.2 SOURCE TERMS 
Analytical data for the site-wide waste areas were compiled and screened to identify those constituents 
that are of concern based upon the risk assessment criteria established in the Risk Assessment Work 
Plan Addendum (DOE 1992). Tables 0.3-1 through 0.3-5 list a l l  the constituents of concern and their 
cotllesponding upper 95% confidence limit (UCL) on the Concentrations in the source volumes (waste 
areas) for Operable Units 1 through 5 respectively. These tables also present the source terns, i.e., 
the initial concentrations of leachate (used as input source concentrations in the vadose zone transport 
model) that pemlates through the soiwaste matrix in the vadose zone. However, field leachate 
results from the unsaturated media have not always been analyzed and therefore, altemative methods 0 

0-3-8 
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for estimating the best available site-specific data for leachate concentrations for the cosrstituents of 
concern is necessary. The hierarchy decision method used to estimating leachate concenintim for 
radionuclides, inorganic and organic compounds is presented in the following text. 

.. 
0.321 Leachate Concentrations for Radionuclides and Metals 

- .  - . .  
~ 

Figure 0.3-1 illustrates the approach for estimating the leachate concentrations for radionuclides and 
inorganic compounds to be used by vadose zone models. The logic behind using the decision 
hierarchy outlined in Figure 0.3-1 rests with applying the best available site-specific data to estimating 
the l&&k ~6nce-%%i& of ~-constibents-of -concern for the site-Wide waste-m. Each- 
successively lower step on this hierarchy represents a more conservative method for estimating the 
wmmhant  concentrations in leachate, with the potential to generate a greater uncertainty in the 
estimation. In applying this decision hierarchy to site-wide waste areas, waste leachate (Leachate A) 
may be estimated by using data from several levels. For instance, a particular waste area lacks data on 
insitu leachate and we are returned to the next level of the decision hierarchy to evaluate TCLP data. 
If the contaminant inventory in the source volume is depleted in less than 70 years using the TCLP 
values or the TCLP data is not available for a contaminant, we are left with estimating the waste 
leachate with mineral solubility calculations using geochemical modeling discussed in Section 0.4.0. 
At this point of the decision hierarchy if contaminant solubility limits are not reached for any one of 
the remaining constituents of concern then we use EPA 70.year rule to calculate the waste leachate or 
Leachate A. After the estimation of Leachate A is finalized it (Leachate A) is reacted with the glacial 
overburden minerals using the EQ3/6 code and estimate of Leachate B is developed which is used as 
initial input concentrations into the vadose zone model. If the contaminant solubility limit is not 
reached, leachate A is used as input concentrations in the fate and transport modeling (Figure 0.3-1). 

- - - -- - - - 

Geochemical Modeling 
Geochemical modeling was conducted to estimate leachate concentrations that could develop at the 
base of each waste area defined in site-wide waste areas and within the glacial overburden. Leachate 
concentrations derived from the modeling were used as input data to the fate and transport model, 
which estimates the contaminant dose received at the human-receptor sites. 

EQ36 Geochemical Computer Code 
Geochemical modeling was conducted with the EQ3/6 geochemical d e  and was restricted to 
inorganic systems, because thennodynamic data were not available for the listed organic constituents 
of concern. EQ3/6 is an industry-standard geochemical code that performs solubility and speciation 
calculations and reaction-path modeling. Solubility and speciation calculations reveal the maximum 
comtration a contaminant can have in solution and the aqueous form@) of that Contaminant for a 
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TABLE 03-1 
SOURCE CHARACTERIZATION FOR OPERABLE UNIT ONE 

RADIONUCLIDES 
_ _ ~  

0-137 I 1.27OE-08 I 5.733E-01 9.960E- 1 1 

~~ 1 -  2.929E-09 I 1.322E-01 3.050E- 13 RU-106 
~ 

Tc-99 I 2.943E-04 I 1.328E+04 8.74OE-05 

Th-228 I 4.031E-08 I 1.820E+OO 3.72OE-19 

Th-230 I 1.362E-01 I 6.148E+06 1.260E-12 

Th-232 1.84OE-09 

I 1.334E-01 I 6.022E46 
~ 

3.2OOE-08 u-234 
~ 

1 .OlOE-05 U-235 

8.12OE-04 U-238 
- 

CS- 137 I 2.808E-08 I 5.487E-01 
~ 

9.960E- 1 1 WASTE PIT 2 
~~ 

Pu-238 I 5.603E-09 I l.&E-Ol 
~ - 

1.260E- 15 
___ 

Pu-239/240 - -  I 3.82OE-06 1 7.464E41 
~ 

8.59OE- 13 

I 4.35OE-04 1 8.5OOE+03 
~~ ~~ 

Ra-226 
~ 

1.03OE-06 
~ ~ -~ ~ -- ~~ 

Ru-106 6.560E-09 1.282E-01 

Tc-99 7.984E-03 1.560E+O5 

Th-228 1.362E-07 2.66 1 E+OO 

Th-230 1.644E-01 3.212E+06 

Th-232 9.116E+O2 1.781E+10 

3.05OE-13 

8.74OE-05 

2.750E- 19 

3.320E- 1 3 

1. 84OE-09 

2.92OE-08 u-234 6.679E-0 1 1.305E47 

U-235 6.448E+02 1.260E+ 10 

U-238 1.8 1 4 E M  3.545E+11 

2.82OE-05 

7.94OE-04 

WASTE PIT 3 Am-24 1 I 1.429E-05 I 3.664E43 1.499E-05 

1.380E- 10 CS-137 1.934E-08 4.959E+OO 

Np237 6.435E-04 1.650E45 

Pu-238 1.413E-08 3.623E+OO 

4.OOOE-06 

7.043E-16 

0-3-10 
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TABLE 03-1 
(Continued) 

Total Mass 
UCL Available Source Term 

Location Constituent ( m a g )  (mg) (mg/O 

-- - -- - - 

u-234 2.799E-01 2.22 1E+O7 6.808E-06 

U-235 1.536EM 1.219E+10 3.736E-03 

U-238 1.366EM 1.084E+12 3.32OE-01 

W A m  PIT 5 Cs- 137 2.697E-08 2.041E+oO 1.04OE-09 

Np237 2.747E-02 2.079E+06 1 .OOOE-M 

Pu-238 2.126E-07 1.609Ei-01 2.264E- 12 

Pu-239/240 1.566E-04 1.185E+04 1.668E-09 

Ra-226 1.203E-04 9.104E43 3.1ZE-05 

0-3-1 1 
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Location 

WASTE PIT 6 

BURNPlT 

BURNPlT 

TABLE 03-1 
(Continued) 

Total Mass 
UCL Available 

constituent (mg/kg) (mg) 

Sr-90 7.2oOE-08 5.449E+O 

Tc-99 1.083E-01 8.1%E+06 

Th-228 - ~ _ _ _  ~- 1.461E-07 - 1.106E+01- 

Th-230 7.412E-01 5.609E+07 

Th-232 4.161E+02 3.149E+ 10 

u-234 1.398E-01 1.058E+07 

U-235 1.489E+01 1.127Em 

U-238 7.361E+02 5.571E+10 

CS- 137 8.905E-08 1.276E+00 

Np237 6.043E-03 8.66OE+04 
~~ 

Pu-238 1 G12E-08 -r 1.076EW 

3.33OE-10 

1.88OE-05 

-6.309E-19 
~~ 

3.201E-12 

~~ 

7.705E-05 

8.207E-03 

4.057E-01 

1.720E- 10 

4.ooOE-06 

3.581E-16 
~~~ _ _ ~  ~- ~ __ 

Pu-239/240 2.307E-04 3.306E+03 1 . M E -  12 

Ra-226 8 .O 15E-06 1.149E+02 1.57OE-10 

Sr-90 2.659E-08 3.8 1 OE-0 1 1.4OOE-11 

Tc-99 9.557E-03 1.370E+O5 3.5OOE-05 

Th-228 2.338E-09 3.35OE-02 2.185E- 15 

Th-230 1.958E-03 2.806E+04 1.83OE-09 

u-234 8.098E-01 l.l6OE+O7 7.3 8OE-07 

U-235 8.089E+02 1.159E+ 10 7.37OE-04 

U-238 I 3.157E+04 I 4.524E+11 I 2.876E-02 

Np237 6.393E-04 5.770E+O3 2.85OE-07 

Pu-238 1.208E-08 1.09OE-01 5.988E- 15 

Pu-239/2# 
_ _ _ _ _ _ _ ~  I 3.014E-06 I 2.720E+01 I 1.494E-12 

~ 

Ra-226 2.635E-06 2.378E+O1 7.96OE-07 

Tc-99 4.192E-03 3.783E+04 1.1 1OE-05 

Th-228 1.52 1 E-08 1.373E-01 5.41 1E-19 

Th-230 4.406E-03 3 .976E4  1.567E-13 
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Constituent Location 

Total Mass 
UCL Available Source Term 

(mg/kg) (mg) (mu0 
I 

INORGANICS 

Nickel 

Potassium 

Silver 

Beryllium 

Cobalt 

WASTEPIT 1 

_____ 

5.995E4 1 2.706E+09 1.52OE+OO 

1.985E+03 8.958E+ 10 9.3OOE+00 

3.309E+01 1.494E+09 2.38OE-04 

8.92OE+OO 1.743E+08 5.7OOE-06 

3.412E+02 6.667E+09 l.l2OE+OO 

WASTE PlT 2 

TABLE 03-1 
(Continued) 4344  

Cobalt I 2.785E+01 1 1.257EM I 1.12OE+OO 

I 7.839E+01 I 3.539E+09 I 7.3OOE-04 
~~~ 

Lead I 5.725E+01 I 2.584E+09 I 4.71OE-01 

Manganese 

Mercury 
~~ 

I 3.6OOE-01 I 1.625Ei-07 I 8.82OE-11 

0-3-13 
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(Continued) 

I 

- ._ Location - _ .  - @-!Sment_ - - - 

W A m  PIT 2 Copper 

Lead 
- - - - - --- -- - - - - -  _ _ _  - 

Mercury 

Nickel 

Selenium 

Silver 

Zinc 

WASTE PIT 3 Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Copper 

Lead 

Manganese 

FEW-swcR-6 FINAL 
March 1993 

UCL 
- (nlg/kg) - - 

2.839E+02 

1.742E+02 

71000E-Of- 

4.532E+02 

1.019E+01 

2.316E+01 

1.9O3E+03 

2.01 1E+03 

7.368E+03 

1.738E+01 

9.309E+OO 

l.171Ei-02 

1.929E+03 

4.136E+02 

3.625E43 

4 3 4 1  

5.547Ei-09 

3.404E+09 

- --1;368Eio7- 

8.856Ei-09 

1.991E+08 

4.525E+08 

3.718E+10 

5.157E+11 

1.889E+ 12 

4.457E+09 

2.387E+09 

3.002E+10 

4.947E+11 

1.060E+11 

9.295E+ 1 1 

7.3OOE-04 

4.71OE-01 

- - 8.82OE- 1 1- 

1.52OE+OO 

2.53OE-02 

2.38OE-04 

8.75OE-02 

4.52OE-03 

2.71OE-02 

5.7OOE-06 

9.763E+OO 

2.2OOE+OO 

1.4OOE-02 

1.1OOE-03 

3.1 1OE-02 

I Mercury I 3.411E+OO 

~ 

Total Mass 
Available 1 Source Term 

8.746E+08 I 3.01OE-04 
~~ ~ I Nickel I 2.289E+02 I 5.869E+lO I 2.41OE-02 

W A m  PIT 4 
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TABLE 03-1 
(Continued) 4 3 4 4  

Total Mass 
UCL Available Source Tern 

~- - 
Location Constituent (mgflrg) (mg) (mu0 

W A m  PIT 4 Manganese 3.5%E43 2.854E+11 5.1OOE-02 

Mercury 6. UXIE-0 1 4.999E+07 2.OOOE-04 

Nickel - - - - - - - - - _  _ _  4.973E41 - -3.946EM - -3.828Eal- - - - - _- _ _  - 

Silver 4.437E+02 3.52OE+10 4.61OE-03 

Vanadium 2.354E+02 1.868E+ 10 5.9ooE-02 

W A m  PIT 5 Antimony 2.8OOE41 2.12Ei-09 2.4OOE-09 

Arsenic 1.459E+03 1.1 WE+ 1 1 2.13OE-03 

Barium 2.866E+04 2.170E+12 1.09OE-01 

Beryllium 1.339E+0 1 1.013E+09 5.7OOE-06 

Cadmium 1.7OOE+01 1.287E+09 4.417Em 

I Chromium I 1.793E+02 I 1.358E+lO I 4.55OE-03 11 
Cobalt 4.399E+01 3.330EM 9.61OE-03 

' Copper 3.072E+03 2.325E+ll 2.12OE-02 

I Lead I 2.046E+02 I 1.549E+10 I 2.93OE-03 11 

WA!T"E PIT 6 

Cobalt 2.609E+01 3.739E48 7.5EE+OO 

Copper 2.178EM 3.121E+09 6.78OE-03 

Lead 5.895E4 1 8.447E48 1.715E41 

6.587E+08 1.337E41 Nickel 4.5%E+01 

Silver 1.581E+02 2.266E4-09 6.71OE-03 - 
0-3-15 
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Copper 

Lead 

TABLE 03-1 

2.590E+02 2.337E+09 9.52OE-03 

2.79oE+o2 2.518E+09 1.1OOE-03 

(Continued) 

Vanadium 

zinc 

Barium 

Beryllium 

Copper 
Cyanide 

Lead 

Manganese 

Mercury 

Nickel 

4 3 4 4  

~~ 

1.345E+02 1.2 14E+09 3.15OE-02 

5.05OE+(n 4.558Ei-09 9.5 1OE-02 

6.913E+03 4.284E+10 2.71OE-02 

9.100E+Oo 5.639Ei-07 5.7OOE-06 

1.1 19E+03 6.936E+09 3.OOOE-02 

9.18OEm 5.689Ei-07 8.7OOE-02 

8.3OOE41 5.144E+08 1.1OOE-03 

1.66OE+03 1.029E+lO 3.1OOE-02 

4.380E+Oo 2.714Ei-07 7.2OOE-04 

6.695E+01 4.149E+08 2.41OE-02 

BURNPlT 

1.944E+02 

I Antimony 

~ 

1.204E+09 4.7lOE-02 

I Barium I 1.107E+03 I 9.993E+09 I 1.39OE-02 
~ 

- - _ _ -  - - __._ - - - - -. __ - - - 
Beryllium 1.638E+01 -1,478E4-08- 5.7OOE-06 

Boron 4.82OE+0 1 4.350E+08 1.456EN 1 

I cadmium I 2.634E+01 I 2.377E+08 I 7.956Em 

I Cobalt I 1.041E+02 I 9.3%E+08 I 7.92OE-03 

-~ 

I Manganese I 1.717E+03 I 1.550E+10 I 1.86OE-02 

~- - I Molybdenum I 1.930E+01 I 1.742Ei8 I 5.83OEm 

I Nickel I 6.806E41 I 6.143E+08 I 2.41OE-02 

I Silicon I 1.210E+03 I 1.092E+lO I 2.3lOE+OO 

Silver I 5.061E+02 I 4.567E+09 I 4.61OE-03 

Selenium I 3.72OE+Oo I 2.305E+07 I 1.7OOE-03 

2.5%E+03 I 1.609E+lO I 3.15OE-02 Vanadium I 
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TABLE 03-1 
(Continued) 4 3 4 4  

1 

Location Constituent 
~~ ~ ~~ ~~ ~~ - 

ORGANICS 

W A m  PIT 1 l,l,l-Tnchloroethane 1.llOE-01 5.01 1E+O6 1.965E-02 

~~ ~ ~~ ~ ~ 7 

2-Methylnaphthalene 2.2OOE-0 1 9.93 1Ei-M 1.583E-03 

3,3-Dichlombenzidine 1.3OOE-01 5.868E+06 2.-03 

I Acetone I 2.24OE-01 I 1.011E47 I 8.45OE-02 

I Anthracene I 7.4OOE-02 I 3.340E+06 I 1.381E-04 

I k l o r - 1 2 4 8  I 3.5OOE+OO I 1.580E48 1 3.241E-04 

I Amlor-1254 I 9.183E+OO I 4.145E48 I 4.48OE-04 

I Aroclor-1260 I 7.OOOE+OO I 3.160E48 I 2.834E-04 

2.35OE-05 

B e m (  a)pyrene 1.4OOE-01 6.320E+O6 7.65OE-06 

B e m (  a)anthracene 1.8OOE-01 8.125E+06 

1 Benzo(b)fluoranthene I 3.OOOE-01 I 1.354E47 I 4.219E-06 

I Benzo(k)fluoranthene - I 1.4OOE-01 I 6.320E+06 I 1.061E-06 
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Constituent 

Tetrachloroethene 

Location 

WASTE PIT 1 

Total Mass 
UCL Available Source Tern 

(mgflrg) (mg) (mglP) 

2.100E-01 9.479E+06 3.236E-02 

WASTE PIT 2 

Toluene 

Total-Xylenes - -  - - ~ - -  

Trichloroethene 

TABLE 03-1 
(Continued) 

5.5OOE-02 2.483E+06 5.864E-03 

- - 2.200E-02 - - 9.931E+05 - 1.043E-03 

1 .9ooE-02 8.577E45 2.928E-03 

4 3 4 4  

4-Methylphenol 

Acenaphthene 

3.5OOE-01 6.84E+06 1.05E-01 

5.OOOE+01 9.77E+08 3.14E-01 

Acetone 

Anthracene 

Aroclor- 1248 

Aroclor- 1254 

Aroclor-1260 

Bern(  a)anthracene 

Bern(  a)pyrene 

Benzo(b)fluoranthene 

1 , 1 , 1 -Trichloroethane I 1.5OOE-01 I 2.93E+06 I 2.65E-02 

5.4OOE-0 1 1.06Ei-07 1.62E-01 

1.2OOE+02 2.34Ei-09 2.24E-0 1 

3.2 1OE-0 1 6.27Ei-06 2.97E-05 

3.23OE-01 6.31E+06 1.58E-05 

1.8OOE+OO 3.52Ei-07 7.29E-05 

1.040E+02 2.03Ei-09 1.36E-02 

1.4OOE+02 2.74Ei-09 7.65E-03 

6.56E-04 4.662E+O 1 9.11Ei-08 

~ 

2.4dimethyl phenol I 1.5OOE-01 I 2.93E+06 I 2.98E-02 

Bern(g,h,i)perylene 

Bern(k)fluomnthene 

B is(2ethylhexyl)phthalate 

Chrysene 

2-Butanone I 2.7OOE+OO I 5.28E+07 I 8.12E-01 

5.2OOE+01 1.02Ei-09 1.6OE-04 

1.184E+02 2.3 1E+O9 8.97E-04 

3. W E - 0  1 7.03E+06 9.4OE-05 

7.4 8 2 E a  1 1.46Ei-09 9.77E-03 

~~~ ~ 

2-Methylnaphthalene I 8&0E+OO I 1.56E+08 I 5.76E-02 

~~ 

Di-n-octyl phthalate 

Dibenzo(a,h)anthracene 

4.4-DIYI' I 1.4OOE+OO I 2.74Ei-07 I 4.7lE-05 

5.2OOE-01 1.02Ei-07 1.72E-08 

1.6OOE+01 3.13Ei-08 8.94E-04 

4-Chlomphenyl-phenylether I 6.2OOE+01 I 1.21E+0!3 I 2.7OE-01 

Di-n-butyl phthalate I 3.8OOE-01 I 7.43E+06 I 1.25E-04 
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TABLE 03-1 
(Continued) 4 3 4 4  

Total Mass 
UCL Available Source Term 

Location Constituent (mgflrg) (mg) ( m m  
- .  - - ~- - 

WASTE PIT 2 DibenZOfuEUl 3.600E41 7.03E+08 1.42E-0 1 

WASTE PIT 3 

I Methylene chloride 
~ ~ p _ _ _  I 4.2OOE-01 I 1.077Ei-08 I 4.405E-01 

I 1.3OOE-01 I 3.333E+07 1 p5.019E-03 
~~ I N-nitrosodiphenylamine 

~~ I Pentachlorophenol 
~ 

Phenanthrene 1.2OOE-01 3.077Em 2.162E-04 

Pyrene 1.9OOE-01 4.872E+07 6.552E-05 
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TABLE 03-1 
(Continued) 4344 

Total Mass 
UCL Available Source Tern 

Location constituent ( m a g )  (mg) (mg/p) 
- - 

W A S E  Pl? 4 1,1,1 -Tnchloroethane 1.2OOE-01 9.522E+06 2.1 WE-02 

2-Butanone 7.900E+OO 6.269Ei-08 6.081E+Oo 

Acetone 5.2OOE-01 4.126Ei-07 1.7OOE-02 

Anthracene 5.1 OOE-0 1 4.047Ei-07 9.5 15E-04 

Aroclor-1242 l.O34E+OO 8.205Ei-07 4.186E-03 

I Aroclor-1248 I 8.54OE-01 I 6.776Ei-07 I 7.907E-05 11 
I Aroclor-1254 I l.OOSE+OO I 7.998Ei-07 I 4.917E-05 11 
I Benzo(a)anthracene I 7.5OOE-01 I 5.951Ei-07 I 9.791E-05 11 
I Benzo(a)pyrene I 5.5OOE-01 I 4.364Ei-07 I 3.005E-05 11 
I Benzo(b)fluoranthene I 5.1OOE-01 I 4.047Ei-07 I 7.173E-06 11 

I Benzo(k)fluoranthene I 5.6OOE-01 I 4.444Ei-07 I 4.242E-06 11 
I B is( 2-ethylhexyl)phthalate 1 2.7OOE-01 I 2.142EM7 I 4.OOOE-03 11 
I Chloroform 1 1.3OOE+OO I 1.032Ei-08 I 7.263E-01 11 

I Methylparathion I 2.1OOE+Oo I 1.666EM8 I 9.953E-01 11 
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Location 

WASTE PIT 4 

__ - - __ - - 

“““‘994344 

Total Mass 
u a  Available Source Term 

Constituent (mg/kg) (mg) (mu0 
- - - 

2.5OOE-03 

Phenanthrene 2.1OOE+OO 1.666Ei-08 3.784E-03 

Phenol - - . - - - - - 8.3OOE-01 -6.586E+07 - - - 5.OOOE-03 - 

Naphthalene 1.1 OOE-01 8.729E+06 

TABLE 03-1 
(Continued) 

W A m  PIT 5 

~ ~~ 

1.4OOE+OO 1.1 1 1Ei-08 4.828E-04 Pyrene 

Tetrachlomthene 3.000Ei-01 2.381E+09 4.622E+OO 

5.316E+06 7.143E-03 Toluene 6.7OOE-02 

Trans- 1,2dichlomthene 6.OOOE-02 4.761Bi-06 4.619E-02 

Trichlomthene 3 .OOOE-0 1 2.381Ei-07 4.622E-02 

Acetone 6.3OE-01 4.77Ei-07 9.OOE-03 

Aroclor-1248 5.5OE-01 4.16EM 5.09E-05 

Aroclor- 1254 7.5OE-01 5.68Ei-07 3.66E-05 

WASTE PIT 6 

r ~~ ~ ~ 

Bis(2ethylhexyl)phthalate 1.24E+OO 9.38Ei-07 3.24E-04 

Di-n-butyl phthalate 2.5OE-01 1.89Ei-07 1 .OOE-03 

2.94Ei-07 2.OOE-03 Methylene chloride 3.88E-0 1 

Phenol 2 .oOE-O 1 1.5 1Ei-07 5.19E-02 

1,1,2,2-Tetrachloroethane 2.900Ei-01 4.156Ei-08 6.170Ei-00 

2-Butanone 1.400E+OO 2.006Ei-07 4.074E-0 1 

Acetone 3.005E+OO 4.306Ei-07 3.OOOE-03 

Aroclor- 1254 8.1OOE-02 1.161Ei-06 3.95 1E-06 

Bis(2ethylhexyl)phthalate 

Methylene chloride 

Toluene 

9.1OOE-01 1.304Ei-07 1 .OOOE-02 

7.OOOE-01 1.003Ei-07 4.OOOE-03 

2.OOOE-03 4.4OOE-01 6.305E+06 

BURNPIT 

Total Xylenes 

Trichloroethene 

7.5OOE-0 1 1.07SEi-07 3.571E-02 

1.7OOE-01 2398954 2.619E-02 

0-3-2 1 

1,l.l-Trichloroethane 

1.1 -Dichlomthane 

2-Butanone 

63 

2.OOOE-03 1.805Ei-04 3.54OE-04 

1.1OOE-01 9.928M5 3.323E-02 

6.7OOE-02 6.047Ei-05 2.024E-02 
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TABLE 03-1 
(Continued) 4341 

0-3-22 
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UCL 
Constituent (mgflrg) 

TABLE 03-1 
(Continued) 

Total Mass 
Available Source Tern 

(mg) (mg/O) 

4344 

Toluene 4.2OOE-02 

Total Xylenes 7.38OE-01 

3.OOOE-03 

Acetone 1.8OOE+OO 

Aroclor-1248 3.OsOE-01 

Vinyl - _ _ -  chloride - . - _ _ _  

Location 

3.791E45 4.478E-03 

6.660E+06 3.498E-02 

2.708Ei-04 - - _ _ _ _  9.062E-04 - - 

l.l15E+07 5.OOOE-03 

1.90!3E+06 2.852E-05 

... . -~ 

CLEARWELL 

Aroclor-1254 

Berm( a)anthracene 

B is(2ethylhexyl)phthalate 

chrvsene 

7.37OE-0 1 4.567E+06 3.595E-05 

1.4OOE-01 8.676Ei-05 1.828E-05 

2.7OOE-01 1.673E+O6 4.OOOE-03 

1.5OOE-01 9.2%E45 1.958E-05 

Di-n-butyl phthalate 

Methylene chloride 

Phenanthrene 

Pyrene 

1.2OOE-01 7.436Ei-05 1.OOOE-03 

6.4OOE-01 3.966E+06 2.OOOE-03 

2.4OOE-0 1 1.487Ei-06 4.324E-04 

2.9OOE-01 1.797E+06 1 .OOOE-04 

0-3-23 65 
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March 1993 

Location - constituent 

RADIONUCLIDES 

TABLE 03-2 
SOURCE CHARACTERIZATION FOR OPERABLE UNIT TWO 

Total Mass 
UCL Available Source Term 

(mg/kg) (mg) (m&m 

4344 

~ 

SOLID WASTE 
LANDFILL - - 

Pu-238 5.848E-09 1.484E-01 2.107E-09 

Ra-226- 9.682E-07 2.456E41 3.488E-07 
_ _  _ _ _ _  - _ _  - - _  - 

NORTH LIME 
SLUDGE POND 

I Ra-228 I 8.842E-09 I 2.243E-01 I 3.186E-09 

Sr-90 1.583E-08 4.993E-02 1.474E- 10 

Th-230 9.899E-04 3.122E43 1. 84OE-09 

I sr-90 I 8.122E-09 I 2.061E-01 I 2.926E-09 

SOUTH LIME 

I Th-228 I 2.931E-09 I 7.436E-02 I 2.551E19 

U-235 9.245E-02 2.9 16E+O5 4.996E-05 

U-238 1.375E+O1 4.337E47 7.43OE-03 

Cs- 137 3.962E-09 2.802E-02 4.67OE-10 

I Th-230 I 2 . m - 0 4  I 5.092E43 I 1.747E-14 

ACIWE FLYASH 
PILE 

I Th-232 I 2.114Ei-01 I 5.363E48 I 1.84OE-09 

u-234 4.957E-04 3.5EE43 2.95OE-07 

U-235 1.387E-0 1 9.807E45 8.261E-05 

U-238 1.242Ei-01 8.782Ei-07 7.397E-03 

Pb-210 5.226E-08 2.265Ei-00 1.669E-08 

Ra-226 2.468E-06 1.070E+O2 7.88 1E-07 

I u-234 I 4.477E-03 I 1.136E45 I 3.78OE-07 

771-230 

I U-235 I 4.715E-01 I l.l%E+O7 I 3.988E-05 

1.978E-04 8.575Ei-03 2.2 15E- 14 

I U-238 I 4.268Ei-01 I 1.083E+09 I 3.61OE-03 

I u-234 I 3.998E-04 I 1.261E43 I 2.16oE-07 

I I I 

3.465E-04 I 2.450E43 I 1. 84OE-09 
SLUDGE POND 

Th-230 

I Ra-228 I 1.208E-08 I 5.237E-01 I 3.858E-09 

I Sr-90 I 1.442E-08 I 6.251E-01 I 4.605E-09 

I Th-228 I 4.344E-09 I 1.883E-01 I 4.865E-19 

0-3-24 
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SOUTH FJELD 

TABLE 03-2 
(Continued) 

U-238 3.434Ei-01 1.652E- 2.42OE-09 

PI3210 2.644E-07 3.4 19Ei-01 9.754E-08 

3.005E+02 8.573E-07 Ra-226 2.324E-06 

Ra-228 3.368E-08 4.355E+OO 1.2428-08 

Ru-106 1.022E-09 1.321E-01 3.770E- 10 

4 3 4 4  

I 7%-228 I 4.633E-08 I 5.990E+OO I 2.042E-18 

b - 2 3 0  1 9.404E-04 I 1.216Ei-05 I 4.145E-14 

[ Th-232 
~ I 4.174Ei-01 I S.397E- I 1.839E-09 

h - 2 3 4  
~~ I-- 2.399E-03 I 3.102Ei-05 I 3.247E-07 
~- 1- 1 3.698E-01 I 4.782E+07 I 5.ooQE-05 

~ I ~ ~ - -  

U-238 3.192Ei-01 4.127E- 4.32OE-03 

0-3-25 
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Location I constituent 

a 

_ -  

a 

Total Mass 
UCL Available Source Tern 

(mgfltg) (mg) (mg/Q) 

TABLE 03-2 
(Continued) 

ACTIVE FLYASH 
PILE 

4 3 4 4  

Antimony 9.156Ei-O 3.969E48 2.924Ei-O 

Arsenic 

Beryllium 3.3 89Ei-O 1.469E48 1.082Ei-O 

Copper 6.6 1 0 E 4  1 2.865Ei-09 2.11 1 E 4 1  

6.650E4 1 2.883Ei-09 5.05OE-01 

Cyanide 2.8 1OE-0 1 1.2 1 8 E 4 7  8.973E-02 

Lead 5.293E41 2.294Ei-09 3.04OE-01 

Mercury 1.95OE-0 1 8.453E+06 1.24OE-05 

Uranium 

Zinc 

LANDFILL 
- - - - - - - . - 

NORTH LIME 
SLUDGE POND 

2.157E41 9.350E48 2.46OE-09 

8.3O4EM 1 3.600Ei-09 2.652E4 1 

L o 1  y bdenum I 1.634E41 I 7.083E48 I 5.218Ei-0 

I 3.186E41 I 1.381Ei-09 I 1.018E41 

I 5.410Ei-O I 2.345E48 I 1.728Ei-0 

F e r  I 4.357Ei-0 I 1.889E48 I 1.391Ei-0 

Thorium ~ ~ 1 4.580E41 I 1.985Ei-09 I 1.84OE-09 

0-3-26 
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TABLE 03-2 
(Continued) 4344  

~ 

SOUTHFIELD Cobalt 2.090Ei-01 2.702E+09 7.710Ei-00 

Manganese 8.238E42 1.065E+ 1 1 7.020E-02 

Mercury 8.5 1OE-01 l.lOOE+OS 3.19oE-08 

Nickel 3.373E41 4.361E+09 1.244Ei-01 

ORGANICS 

SOLID WASTE 1.1 -Dichloroethane 1.3OOE-01 3.298E+06 4.684E-02 
LANDFILL 

2.4-Dimethyl phenol 2.4OOE-01 6.089E+06 4.762E-02 

2-Butanone 1.2OOE-01 3.044Ei-06 4.323E-02 
~ ~~ 

2.426E-02 I 2-Methylnaphthalene 3.372Ei-00 8.555E+07 

2-Methylphenol 9.6OOE-02 2.436E+06 3.459E-02 

4-Methylphenol 3.6OOE-01 9.133E+06 1.297E-01 
~~ ~ 

Acenaphthene 8.533Ei-00 2.165E48 5.367E-02 

Acetone 1.91OE-01 4.846E+06 6.88 1E-02 

Anthracene 2.3 85Ei-00 6.051E47 4.45OE-03 

1.723Ei-07 2.749E-05 Aroclor-1260 6.79OE-01 

Aroclor- 1248 5.65OE-0 1 1.433Ei-07 5.23 1E-05 

0-3-27 
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TABLE 03-2 

4 3 4 4  (Continued) 

Location 
~ ~~~ 

Aroclor-1254 1 7.19OE-01 I 1.824E+07 1 3.507E-05 SOLID WASTE 
LANDFILL 

Benzo(b1fluoranthene I 1.749E+00 I 4.437E+07 I 2.46OE-05 

2.73OEi-00 6.926Ei-07 8.4OOE-06 

Benzo(k)fluoranthene 1.963Em 4.980Ei-07 1.487E-05 

Benzo(g,h,i)perylene 

Bis(2-Ethylhexy1)phthalate 1 SOOE-01 3.806E+06 3.9 16E-05 

Butyl benzyl phthalate 3.2OOE-01 8.118Ei-06 2.783E-04 

Chrvsene 2.467Ei-00 6.259Ei-07 3.22 1E-04 

Di-n-butyl Dhthalate I 2.79OE-01 I 7.078E+06 I 9.208E-05 

Di-n-octyl phthalate I 3.5OOE-01 I 8.880E+06 I 1.155E-08 

Dibenzo( a,h)mthracene I 1.594E+00 I 4.044Ei-07 I 8.905E-05 
~~ 

Dibenzofuran I 1.711E+00 I 4.341Ei-07 I 6.763E-03 

Ethylbenzene 1 9.1OOE-02 I 2.309Ei-06 I 3.3%E-03 

Fluoranthene I 1.308E+00 I 3.318Ei-07 I 3.198E-04 

Fluorene I 2.218E+00 I 5.627Ei-07 I 7.728E-03 
_ _ _ _ _ ~  ~ 

Ideno( 1,2,3Cd)pyrene 

Methylene Chloride 

N-nitmsodiphenylamine 

Naphthalene 

Phenanthmne 

2.7 12E+00 6.8 80Ei-07 3.099E-06 

3.425Bi-06 4.864E-02 

1.7OOEi-06 2.587E-03 

4.1 16Ei-08 3.687E-01 

3.275Ei-07 2.326E-03 

7.865E+06 1.117E-01 

4.790Ei-07 6.51OE-04 

2.461E+06 1.495E-02 

1.35OE-01 

6.7OOE-02 

1.622Ei-0 1 

1.291Ei-00 

Phenol 3.1OOE-01 

1.888Ei-O Pyrene 

Tetrachlomethene 9.7OOE-02 

Toluene I 1.8OOE-01 I 4.567E+06 I 1.919E-02 

Total Xylenes 3.2OOE-01 8.1 18Ei-06 1.517E-02 

0-3-28 
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Constituent 

1,1.2-Tri~hl010- 
1.2.2-trifluoredhane 

Location (mg/kg) 

8.1OOE-02 NORTH LIME 
SLUDGE POND 

~~ 

1.1 ~ ~ -Dichlomthane .._ _ -  ~. .. _ _  -~ 

Acetone 

~ 

SOUTH LIME 
SLUDGE POND 

~~ 

-~ 3.ooOE-03 ... . . .- ~ - _  9.462Ei-03 ~ . . _ _  _. . 2.7WE-05 .~ . ~ .  . 

1.5OOE-01 4.731Ei-05 1.397E-03 

ACTIVE 
FLYASH PILE 

Benzoic acid 

B is( 2ethylhexyl)phthalate 

Di-n-butyl phthalate 

Methylene chloride 

Phenol 

l,l,l-Trichlomthane 

1,l dichlomethene 

2-Chlomphenol 

TABLE 03-2 
(Continued) 

1.6OOE-01 1.131E+06 1.886E-02 

3.1OOE-01 2.192E+06 &OWE-05 

7.3OOE-02 5.162Ei-05 2.409E-05 

2.40E-01 1.697Ei-06 2.829E-02 

8.9OOE-02 6.293E45 1.049E-02 

3.1 OOE-02 1.344E+06 5.487E-03 

2.ooOE-03 8.670Ei-04 6.3 87E-04 

4.8OOE-02 2.081E-tM 1.533E-02 

4 3 4 4  

Acetone 

I UQ. I 

~ 

6.1OOE-02 2.644E+06 1.948E-02 

Available Source Tern 

7.543E-04 

Aroclor-1248 I 1.2OOE+Oo I 3.785E+06 I 1.lllE-04 

Bis(2ethylhexyl)phthalate I 3.1OOE-01 I 9.777Ei-05 I &WE-05 

Butyl benzyl phthalate 1 2.8OOE+Oo I 8.831E+06 I 2.435E-03 

Carbon disulfide I 9.ooOE-03 I 2.839Ei-04 I 8.381E-05 

Chlordane I 1.2OOE+Oo I 3.785E+06 I 1.117E-02 

Di-n-butyl phthalate I 1.2OOE-01 I 3.785Ei-05 I 3.96OE-05 

Methylene chloride I 2.6OOE-02 I 8.2OOEi-04 I 2.421E-04 

Phenol I 6.1OOE-01 I 1.924E+06 I 5.68OE-03 

Toluene I 2.ooOE-02 I 6.308Ei-04 I 1.862E-04 

2-Butanone 
~~ I 1.8OOE+Oo I 1.273Ei-07 I 2.122E-01 

Acetone I 1.4ooE-01 I 9.899Ei-05 I 1.65OE-02 

2-Methylnaphthalene I 1.6OOE-01 I 6.936E+06 I 1.151E-03 

4-Chlom-3-methylphenol I 5.8OOE-02 I 2.514E+06 I 2 . W - 0 3  

4-Nitrophenol I 4.8OOE-02 I 2.081E+06 I 1.533E-02 

0-3-29 7 e 
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constituent - - 

Aroclor-1260 

Benzoic acid 

Bis(2ethylhexyl)phthiilate - - 

Bromodichloromethane 

chloroform 

Naphthalene 

Phenanthrene 

Phenol 

Toluene 

1.1.1 -Trichloroethane 

4-Meth yl-Zpentanone 

Acetone 

Aroclor- 1242 

Aroclor- 1254 

Benzo(b)fluoranthene 

Benzoic acid 

Carbon disulfide 

4 3 4 4  

UCL 
(mg/kg) 

3.8OOE-02 

7.3OOE-02 

5.75OE-01 

2.ooOE-03 

6.OOOE-03 

8.2OOE-02 

7.2OOE-02 

5.8OOE-02 

6.ooOE-03 

2.4OOE-02 

2.OOOE-03 

4.1OOE-02 

6.ooOE-03 

2.9OOE-01 

9.3OOE-02 

1 SOOE-01 

3.OOOE-03 

Location 

-2;493E+07 

8.670E- 

2.601Ei-05 

3.555Ei-06 

3.121Ei-06 

2.5 14Ei-06 

2.601E+05 

1.155Ei-06 

9.622E+04 

1.973Ei-06 

2.887Ei-05 

1.395Ei-07 

4.474Ei-06 

7.217Ei-06 

1.443E45 

ACllVE FLYASH 
PILE 

1.501E-04- 

6.387E-04 

1.916E-03 

1.864E-03 

1.297E-04 

1.852E-02 

6.397E-04 

4.248E-03 

5.084E-04 

1 B42E-02 

2.429E-05 

1.4 15E-05 

1.308E-06 

3.8 13E-02 

7.626E-04 

INACTIVE 
FLYASH PILE 

Aroclor-1254 

Aroclor- 1260 

Methylene chloride 

SOUTHFIELD 

- 

6.2OOE-01 8.017E+07 3.024E-05 

4.2OOE-01 5.431E+07 1.7OOE-05 

1.1OOE-01 1.422Ei-07 4.058E-02 

TABLE 0.3-2 
(Continued) 

Phenol I 3.1OOE-01 I 1.491E+07 I 7.88OE-02 
~~ 

Toluene I 3.OOOE-03 I 1.443Ei-05 I 3.198E-04- 
- 

Acetone I 2.5OOE-01 I 3.233Ei-07 I ~ 9.223E-02 

Aroclor-1242 
~~ ~ ~- 

I 9.3OOE-02 I 1.202Ei-07 I 3.765E-04 

0-3-30 72 
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BUILDING 68 

PLANT 1 

4344. 
TABLE 03-3 

SOURCE CHARACTERIZATION FOR OPERABLE UNIT THREE 

Th-230 3.307E-0 1 1.980E+05 1.11 1E- 15 

Th-232 5.479E+05 3.28OE+ll 1.84OE-09 

U-233 7.100E+OO 4.250E+06 1.909E+OO 

u-234 6.979E+00 1.5 13E+08 1 .O26E-07 

U-235 
STORAGE PAD 

8.815E+02 I 1.911E+10 I 1.2%E-05 

U-238 

ORGANICS I I I I 
1.215E+05 I 2.634E+12 I 1.787E-03 

~~ 

PLANT 1 I Tetrachloroethylene I NIA I 3.483E+10 I 2.318E+02 

Methanol 
STORAGE PAD 

NIA I 
I l,l,l-Trichloroethane I N/A I 7.602E+10 I 5.059E+02 

Used Oil NIA 4.502E+10 2.996E+02 

0-3-31 73 
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____ _ _ _ _ _ _ ~  ~~ 

Th-230 

Th-232 

4 3 4 4  
TABLE 03-4 

SOURCE CHARACTERIZATION FOR OPERABLE UNIT FOUR 

~ 

2.8 85E+OO 2.552Ei-07 6.053E- 13 

8.767Ei-03 7.756E+10 1.839E-09 

~ 

Location - 

RADIONUCLIDES 

SILOS 1 & 2 

u-234 

U-235 

U-238 

Antimony 

Arsenic 

BariUlTl 

Beryllium 

SILO 3 

2.761E-01 2.443E+06 4.4 12E-02 

5.422Ei-0 1 4.797Ei-08 8.665Ei-W 

5.277Ei-03 4.669E+10 8.433E+O2 

2.140Ei-01 2.422Ei-08 1.753Ei-01 

4.542E+02 5.141E+09 6.02OE-01 

5.876E+03 6.651E+lO 7.76OE-03 

2.5 10Ei-W 2.841E47 2 .OS 6E+00 

INORGANICS 

SILOS 1 & 2 

-- Constituents - 

Total Mass 
UCL Available Source Term 

- (mgfltg) - -- (mg) - 

Ra-228 I 1.489E-06 I 1.317E41 I 3.077E-07 

Th-228 I 9.106E-07 I 8.056Ei-W I 1.911E-19 

0-3-32 
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TABLE 03-4 
(Continued) 4 3 4 4  

Nitrate 5.110E+03 5.785E+ 10 8.65OE-01 

Selenium 1.48 1E+02 1.677E+09 1.5!30E+OO 

Silicon 7.640E+02 8.648E+09 1.820E+OO 

Silver 1.601E+01 1.8 12E+O8 

Sulfate 1.124E+04 1.272E+11 1.1 lOE43 

2.53OE-02 

Uranium 2.561E+03 2.8WE+ 10 6.94OE-04 

I vanadium I 1.931E+02 I 2.186E+09 I 2.36OE-03 

I Zinc I 8.079E+01 I 9.146E+08 I 3.51OE+0lp 

SILO 3 I Arsenic I 3.072E+03 I 2.718E+10 I 3 . 0 9 0 E 6  

I Beryllium I 2.914EMl 
~ ~ ~ ~ 

Cadmium 9.139Edl 

Chromium 3.878E+02 

Cobalt 2.820E43 

Copper 3.284E+03 

Lead 2.377E+03 

Manganese 5.164E+03 

Mercury 6.9OOE-01 

2.578Ei-08 

8.085M8 

3.43 1E+09 

2.4%E+10 

2.905E+10 

2.103E+10 

4.568E+lO 

6.104E+06 

1.278E+02 

l.l8OE+01 

3.720E- 

1.34OE-03 

5.96OE-0 1 

1.37OE-O9 

2.0 1 OE-03 

. -. 

- 

- .  

0-3-33 
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TABLE 0.34 
(Continued) 4344  

Total Mass 
u a  Available Source Tern 

Location Constituents (mg/kg) (mg) (mu0 
~ ~ ~ 

SILO 3 Nickel 4.159Ei-03 3.68OE+lO 2.400E+OO 

Selenium 2.259Ei-02 1.999E+O9 1.170Ei-0 1 

I uranium I 3.695Ei-03 I 3.269E+10 I 8.520E+02 11 
Vanadium 3.358Ei-03 2.97 lE+ 10 8.220E+OO 

Zinc 5.347Em 4.730E+09 6.13OE-02 

ORGANICS 

SILOS 1 & 2 1 ,CDioxane 7.8OOE-02 8.830Ei-05 6.388E-02 

2-Butanone 1.158Ei-01 1.3 11Ei-08 9.483Em 

4-Methyl-2-pentanone 1.575E+OO 1.783Ei-07 1.290E+OO 

Acetone 2.175E+OO 2.462Ei-07 1.781E+O 

Aroclor-1248 5.228E+OO 5.9 18Ei-07 4.841E-04 

I Aroclor-1254 I 7.619Em I 8.625Ei-07 I 3.717E-04 11 
I  rocl lor-1260 I 3.4OOE-01 I 3.849E+06 I 1.377E-05 11 
I Bis(2ethylhexyl)phthalate I 1.670E+OO I 1.890Ei-07 I 4.36OE-04 11 

~~ 

Chlorofom 1.500E+OO 1.698EM 8.38OE-01 

Di-n-octyl phthalate 8.2OOE-0 1 9.282E+06 2.706E-08 

0-3-34 



FEMP-swcR-6 FINAL 
. March1993 

Location 

WASTE SILO 3 

TABLE 03-4 
(Continued) 

Total Mass 
UCL Available Source Term 

2-Butanone 1.564E41- 1.384E48 2.186E41 

Constituents (mg/kg) (mg) (mglp) 
- -  . 

4341 

_ _ _ _  ~ 

~ ~ ~~ ~ ~ ~ 

_si_s(z-EthylheXY1)Ph!alate - - 4.OOOE-02 - -  3.539E45 . _ _  1 .O44E-05 - 

Chlorofom 7.82OE-0 1 6.918E+06 4.369E-01 

Chloromethane 1.4ooe-01 1.239E+06 1.957E-01 
r 

Methylene chloride 2.349E+oO 2.078E47 3.283Em 

I Acetone I 8.386E+oO 1 7.419E47 I 1.172E41 

Toluene 
~ 

6.454E+OO 5.7 10E47 6.88lE-01 

0-3-35 
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UCL 
Constituents - (mg/kg) Location 

Total Mass 
Available Source Term 

(mg) (mg/O 

RADIONUCLIDES 

U-235 

U-238 

3.174E+O 1 5.710E+09 2.701E+OO 

3.875E+O3 6.971E+11 1.689E+02 

PLANT 2/3 AREA 
- - 

2.753E-09 

4.467E-09 

6.3WE-05 

2.402E-09 

1.145E-04 

8.49 1 E+OO 

1.781E-01 

1.015E+OO 

PLANT 6 AREA 

4.386E-01 2.691E-09 

7.1 16E-01 4.366E-09 

1.019E+04 6.249E-05 

3.826E-01 2.096E-12 

1.824E+04 1.446E-07 

1.353E+09 2.34OE-02 

2.837E+07 4.06oE-03 

1 . 6 1 W 8  9.92OE-01 

U-238 

I 2.568E-08 I 4.091E+OO I 2.51OE-08 
~~ 

h-238 

3.890E+03 6.197E+11 2.406E+02 

h-239/240 

Ra-228 

Sr-90 

Tc-99 

Th-228 

Th-230 

Th-232 

u-234 

U-235 

6.045E-06 I 9.630E+02 I 5.908E-06 

0-3-36 78 
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Location 

PLANT9 AREA 

_ _ ~  - -- - - 

PILOT PLANT 
AREA 

TABLE 03-5 
(Continued) 

UCL 
constituents (mgflrg) 

Cs- 137 1.56OE-09 

Np237 5.897E-04 

- - 1.041E-08 

Sr-90 5.56 1 E-09 

TC-99 8.498E-05 

Th-228 1.936E-09 

Th-230 6.105E-04 

Ra-228- - - - - - - -. - - 

Th-232 1.120E42 

u-234 1.36OE-02 

U-235 1.673Ei-01 

U-238 2.266E+02 

CS- 137 4.216E-09 

PU-238 3.876E-08 

7.954E-02 

3.oo7E+o4 

--5.308E-01 

2.836E-0 1 

4.333E43 

9.8728-02 

3.1 1 3 E a  

5.71 1Ei-09 

6.935E45 

8.531E48 

1.155E+ 10 

1.66OE-01 

1.526E+OO 

3.072E+02 

4.374E+02 

8.567E+OO 

1.459E-01 

5.752E43 

8.785E- 10 

3.321E-04 

- 5.862E-09 

3.131E-09 

4.785E-05 

4.96OE- 12 

3.455E-07 

2.85 1E-02 

7.658E-03 

3.464E- 

1.276E+02 

2.412E-09 

2.925E- 15 

8.922E- 13 

3.226E-06 

3.4WE-09 

2.12OE-09 

8.359E-05 

4341  

PU-239f240 

Ra-226 

Ra-228 

Sr-90 

TC-99 

7.802E-06 

1.1 11E-05 

2.176E-07 

3.705E-09 

1.461E-04 

I Th-228 I 6.079E-09 I 2.393E-01 I 6.058E-11 

U-238 

~~ I Th-230 I 3.739E-04 I 1.472Ei-04 I 8.217E-6  

~ 

8.024E+02 3.159E+ 10 1.275E+OO 

~ ~~ I Th-232 I 2.548E41 I 1.003Ei-09 I 3.71OE-01 

I u-234 I 2.189E-02 I 8.618E45 I 6.924E-05 

I U-235 
~~ I 7.997E+OO I 3.148E48 I 1.928E-02 

a 

0-3-37 79 
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Uranium 

Antimony 

Thorium 

March 1993 

2.3 87E+03 3.802E+11 l.O85E+02 

1.920E+O 1 9.7WE+O8 3.1OOE-01 

5.4 15E+01 2.761E+09 2.8OOE-02 

Location 

____ ~ 

Lead 

Manganese 

Mercury 

Nickel 

Silver 

ThOliUm 

INORGANICS 

4.443E41 1.749E+09 2.ooOE-03 

6.007E+02 2.365E+ 10 1.790EG 

8.45OE-01 3.327EM 6.34OE-02 

2.994E41 1.1 79E+09 3.8OOE-02 

4.332E+OO 1.706E+08 2.1OOE-02 

2.576E+01 1.014E+09 3.68OE-01 

PLANT 6 AREA 

PLANT9 AREA 

PLOT PLANT 
AREA 

TABLE 03-5 
(Continued) 

Uranium I 9.869E+01 I 5.032E+09 I 5.557E+01 

Antimony I 9.296E+OO I 3.660E+08 I 5 . 3 1 9 E G  
~~ 

3.610E+03 I 1.421E+ll I 1.64OE-01 

Uranium I 6.978E+02 I 2.747E+10 I 4.27OE-01 

0-3-38 
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Total Mass 
UCL Available Source Tern 

(mg/kg) (mg) (mglP) 

1.742E-1-02 6.857E- 2.2OOE-02 

TABLE 03-5 
(Continued) 

~ ~ ~~ 

1JJ-Trichlomthane 

1,l-Dichloroethane - - - - - 

1 * 1 -Dichlomthene 

Location 

~ ~~ ~~ ~ ~~ 

4.OOOE-03 7.1%E45 2.370E-03 

- - - -1.6OOE-02 --2.878E+06- - 9.46OE-03 

2.OOOE-03 3.598Ei-05 1.1 8OE-03 

PILOT PLANT 

2-Butanone 

4-Methyl-2-pentanone 

5.6OOE-02 1 .mw 5.ooOE-03 

2.OOOE-03 3.598E45 1.1 8OE-03 

PLANT 6 AREA 

~ ~ 

Acetone 

Aroclor- 1254 

Benzoic acid 

Bis(2ethyIhexyl)phthalate 

Eth ylbenzene 

Fluoranthene 

~ - 

8.4OOE-02 1.5 1 1Ei-07 4.OOOE-03 

3.6OOE-01 6.476EM 1.756E-05 

8.8OOE-02 1.583E47 5.2OOE-02 

1.8OOE-01 3.238E+07 4.7OOE-05 

3.OOOE-03 5.397E45 1.1 19E-04 

8.1OOE-02 1.457Ei-07 1.98OE-05 

~ ~ ~ 

N-Nitrosodi-propylamine 

N-Nitrosodiphenylamine 

Phenanthrene 

Toluene 

Total xylenes 

Tributyl phosphate 

191J-Trichlomthane 

1,l-Dichlomthene 

~ ~ ~ ~~~ 

6.3OOE-01 1.133E48 3.73OE-01 

1.3OOE-01 2.339E47 5 .O 19E-03 

8.8OOE-02 1.583E47 1.586E-04 

1.4OOE-02 2.5 19E+06 1.493E-03 

1.2OOE-02 2.159E+06 5.687E-04 

1.200E+00 2.159E48 4.5OOE-01 

2.OOOE-03 3.186E45 1.955E-03 

9.OOOE-03 1.434E+06 8.796E-03 

I Methylene chloride I 3.7OOE-02 I 6.66E+O61- 1.OOOE-02 

1 ,2-Dichloroethylene 

2-Butanone 

~~ 

1.9OOE-02 3.027E+06 1.857E-O2 

1 .4OOE-02 2.23OE+06 1.368E-02 

I 2-Hexanone I 3.OOOE-03 I 4.779E45 I 2 .932E- r  

I 4-Methyl-2-pentanone 3.OOOE-03 I 4.779E45 I 2.932E-03 I 

0-3-39 
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TABLE 03-5 
(Continued) 

9.000E-03 

8.1 12E-02 

2.066E-03 - 

6.397E-05 

2.932E-03 

7.624E-09 

7.463E-05 

1.661E-02 

2.932E-03 

4.264E-04 

2.932E-03 

5.63 1E-03 

2.252E-03 

3.379E-03 

3.9428-03 

5.63 1E-04 

I 4-Methyl-2-pentanone I 7.OOOE-03 I 3.569E45 I 3.942E-03 

Acetone 1 .6OOE-02 8.158E45 4.OOOE-03 

Bis(2ethylhexyl)phthalate 3.2OOE-01 1.632E47 8.355E-05 

Bromodichloromethane 4.000E-03 2.04OE45 2.252E-03 

Carbon disulfide 4.000E-03 2.04OE45 1.439E-03 

Chlorofom 6.OOOE-03 3.059E45 3.352E-03 

Methylene chloride 1.7OOE-02 8.668E45 .9.573E-03 

5.000E-03 2.550E45 2.816E-03 

Toluene 2.000E-03 1.02oE+O5 1.000E-03 

Trichloroethene 1.1OOE-02 5.609Ei-05 6.194E-03 

0-3-40 
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4 3 4 4 
TABLE 03-5 
(Continued) 

Total Mass 
UCL Available Source Term 

Location Constituents (mg/kg) (mg) (mu0 

_ _  _ _ _  

Acetone 6.1OOE-02 2.402E46 3.ooOE-03 

Anthracene 3.87OE-0 1 1.52AE47 7.22OE-04 

Aroclor-1254 6.8OOE-01 2.677E+07 3.3 17E-05 

Aroclor-1260 9.56OE-01 3.764E+07 3.87OE-05 

Benzo( a)anthracene 6.18OE-01 2.433E47 8.068E-05 

Benzo( a)pyrene 3.487Em 1.373E48 1.905E-04 

Benzo(b)fluoranthene 4.4OOE-0 1 I .732E+07 6.188E-06 

Benzo(gb,i)perylene 4.87OE-01 1.917E47 1.498E-06 
~~ I Benzo(k)fluoranthene I 6.22OE-01 I 2.449EW I G12E-06 

1 Benzoicacid 

I beta-BHC 
~ ~~~~ 

I 2.3OOE-02 I 9 .055E4d  1.901E-04 
~~ 

Bis(2ethylhexyl)phthalate 4.88OE-01 1.921Ei-07 1.274E-04 

Carbon disullide 4.OOOE-03 1.575E+05 1.439E-03 

QllOrobenZene 5.OOOE-03 1.969E+05 3.759E-04 

chlorofom 2.OOOE-03 7.874E+O4 1.117E-03 

Cluysene 7.28OE-01 2.866EW 9.504E-05 

0-341 

83 



FEW-swcR-6 FINAL 
March1993 4344 

TABLE 03-5 
(Continued) 

I I I 

Vinyl chloride I 6.OOOE-03 I 2.362E45 I 3.43OE-03 
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LEACHATE A 

USE ELEMENTAL ANALYSIS OF THE 
W K E  TO PARTITION ELEMENTS 

INTO MINERAL PHASES 

EsnMATE OF 
LEACHATE B 

W U T E  SOLUBluTv CONCENTRATIONS 
WITH E03/6 CODE BY REACTING 
MINERALS Wmr I N l W  LEACHATE 

_ -  

A 

A CONTAMINANT 

CON!XRAJNED By 
A SOLUEIUTY 

I No 

mM4Tf CONTAMINANT 
CONCENTRAllON Wmc 

THE fPA 70-YEAR RULE 

E 
ILm4Al.E To BE 

USED IN THE 
FATE AND TRANSPORT 

M O D a  

FIGURE 0.3-1. ESTIMATING LEACHATE FOR RADIONUCLIDES AND INORGANICS 
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specific solid/liquid/ or gas system. 'Reaction-path modeling simulates reactions that occur when water 
(e.g., rainwater, groundwater, surface water, etc) migrates h u g h ,  and equilibrates with, solids in 
compositionallydistinct horizons (e.g., rainwater reacts with waste to form leachate followed by 
leachate migration and reaction with underlying glacial-overburden minerals to form a modified 
leachate). 

1 

2 

3 

4 

5 
- - - - - --_ 

The EQ3/6 package was developed at Lawrence Livermore National Laboratory (Wolery 1983; Wolery 6 

7 

8 

and Davder 1989) for predicting the behavior of metals, radionuclides, and other mtaminants in the 
natural-environment The~code-acCes& a data base-containing the tiiermodpiiiinic properties of 78 - - - 

elements, 862 aqueous species, 886 minerals, and 76 gases. This data base includes 57 aqueous 
uranium species and 160 uranium-bearing minerals, constituting the most complete data base available 
for modeling the behavior of uranium in natural waters. EQ3/6 has been validated using standard 
geochemistry problems such as the speciation of sea water (Nordstrom 1979). basaltka water 
interactions (Bowers et al., 1985) and numerous comparisons with experimentally determined mineral 
solubilities (Jackson, 1988). Benchmark comparisons with the results of similar codes (e.g., PHREE- 
QE) have been performed by IN"EFU (1983), Nordstrom (1979). Kincaid and Morey (1984) and 
Kemsk (1981). 

Geochemical Modeling of Leachate Concentrations 
Geochemical modeling was conducted with the EQ3/6 geochemical code to estimate leachate 
concentrations at the base of each defined waste area within the FEW site-wide (Leachate A), and 
within the glacial overburden (Leachate B). Leachate values within the glacial overburden were used 
as initial contaminant concentrations in the fate and transport model to estimate the contaminant dose 
received at human receptor sites. 

Develoment of the Conceptual Model 
The conceptual model shown in Figure 3-58 illustrates infiltration of rainwater into the waste unit and 
subsequent reaction with inorganic waste solids to form Leachate A. Subsequently. Leachate A 
migrates into the underlying glacial overburden and reacts with the naturally- occurring minerals to 
form Leachate B. The rainwater is assumed to equilibrate with the waste minerals instantaneously. 
This assumption is a requirement of the mathematical model because kinetic data on the waste 
minerals is not available to assess the equilibration period. As the initial solution equilibrates with the 
waste, waste minerals dissolve to increase the solute mass (Le., TDS) and the solution acquires the 
characteristics of Leachate A. 

Leachate A exits at the base of the waste unit and continues to migrate downward thrpugh the glacial 
overburden underlying the waste unit, where it is assumed to equilibrate instantaneously with the 
minerals in the glacial overburden. Again, this assumption is a requirement of the mathematical model 
because of the lack of kinetic data on minerals in the glacial overburden Along this portion of the 

9 

10 

11 

12 

13 
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16 

17 

18 
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flow path, Leachate A is free to react with minerals in the glacial overburden to form Leachate B, and 
the concentration of contaminants may be lowered by precipitation of solids. Leachate B is used to 
estimate the initial contaminant concentrations required for the fate and transport model. 

1 

2 

3 

- - In accordance with the conceptual scenario stated above, solubility values reported for Lachate B may - 4 - 

be lower than those for Leachate A if reactions between Leachate A and glacialaverburden minerals 5 

6 

7 

8 

9 

10 

produce a pH in Leachate B that corresponds to a solubility minimum for the contaminant of concern. 

_ _  - 
Conversely, contaminants in Leachate A that are controlled by the solubility of a waste phase or TCLP _ _  - _ _ _  ._ _ _  - - -  
vkues cannot increase their concentration in LachateB by reaction w& glacialaverburden minerals. 
Therefore, contaminant concentrations in Leachate A are maximum values, and these values may only 
be lowered by reaction with glacialaverburden minerals. 

DeveloDment of Leachate A 
A decision support system for estimating Leachate A is given in FiguFe 0.3-1. Each successively 
lower step in this hierarchy implies that more assumptions must be made concerning required data. 
This leads to a more conservative method for estimating the contaminant concentrations in Leachate A. 
In applying this decision hierarchy to site-wide waste areas, Leachate A was estimated by using data 
from several levels. For instance, TCLP data were available for arsenic, barium, cadmium, chromium, 
mercury, lead, selenium, silver, Radium, Strontium, thorium, and uranium. The TCLP data were used 
to constrain hazardous metal concentrations; antimony, beryllium, boron, cobalt, nickel, molybdenum, 
plutonium, concentrations were evaluated for constraint by solubility calculations. However, neither 
TCLP nor solubility constraints were obtained for antimony, boron, molybdenum, thallium, vanadium, 
and (occasionally) cobalt, nickel and zinc. The EPA 70-year rule (EPA 1988) was applied to constrain 
these metal concentrations. 

11 

12 

13 

14 

15 

16 

17 

18 

19 

m 
21 

22 

The solubility calculations were performed based on the assumed waste phases that were formed by 
combining metals and radionuclides with ligands (HCOi, SO,'2, Poi3, etc). For example, radium was 
combined with sulfate to form the mineral RaSO,. Ligand data were generally not available and were 
estimated based on p m s s  knowledge. 

After selection of the waste-bearing mineral phases, the minerals were added to rainwater solution at 
rates proportional to their molar abundance in the waste. This titration process was used to increase 
the concentrations of dissolved constituents in solution, and the molar abundance of the mineral in the 
waste was determined directly from the waste characterization data by converting the m a s  
concentrations to molar concentrations. As element concentrations increased, solubility limits were 
reached and solid phases precipitated from the solution. The modeling was terminated when the 
contamlMn * t inventory in four kilograms of waste had been added to the rainwater. The maximum 
amount of contaminant added to 1 kilogram of water (all calculations in EQ3/6 are carried out with 
respect to 1 kilogram of water) was based on moisture content measurements of about 20 weight 
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percent (FEW RVFS database). Thus, it was estimated that 1 kilogram of water contacted about 4 
kilograms of waste solids. 2 

1 

Contaminant concentrations in Leachate A that were not solubility- or T C L P - w m  were 
estimated using the EPA 7-&year rule @PA 1988). To apply the EPA 7&year_rule, the concentration 
of a contamhunt in leachate from a waste area was calculated by assuming that the total mass of the 

3 

4 -  

5 

6 

7 

all but the most 8 

COntamLnan ' t available for leaching Vables 0.3-1 through 0.3-5) would be depleted in just 70 years 

-. - - - - - 
(where 70 years is a time period approximately equal to the life of a human). This method is likely to 

- _ _  - _ _  - . - - - - - 
be the most conservative (i.e., d t  in the greatest 
soluble elements (e.g., 0). 9 

Based on the methodology presented above, leachate compositions at the base of the site-wide waste 
areas (Leachate A) were constrained by TCLP, the EPA 70-year rule, or by solubility with respect to 
mineral phases. 

Development of Leachate B 
The procedure used to estimate the composition of Leachate B starts after the estimation of Leachate 
A is complete and is also shown in Figure 0.3-1. The leachate composition at the base of the waste 
unit, Leachate A, is modified by reaction with the minerals identified in the glacial overburden. When 
the reactions achieve equilibrium within the glacial overburden, this modified leachate composition is 
referred to as Leachate B. The composition of Leachate A is modified by the dissolution of minerals 
in the glacial overburden and precipitation of both initial (Le., glacial overburden) and secondary 
mineral phases. The secondary mineral phases represent minerals that are stable in the presence of 
leachate and glacial overburden but are not present in the glacial overburden prior to the introduction 
of leachate. 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 

22 

Naturally-occurring minerals in the glacial overburden underlying the waste areas have been character- 
ized (Solebello, 1991). These minerals were titrated into a rainwater solution at various rates to 
simulate the development of groundwater recovered from the glacial overburden. When results for 

23 

24 

25 

26 major constituents in the modeled groundwater were within the range of values reported for 
groundwater recovered from the glacial overburden (FEW R I B  database), the corresponding mineral 
titration rates that produced the simulated groundwater were fixed for subsequent model runs involving 

27 

28 

Leachate A. Glacial-overburden minerals were titrated into Leachate A at these fixed rates. When the 29 

system reached equilibrium, the modified leachate composition was assumed to represent the Leachate 
B composition within the glacial overburden (Figure 0.3-1). The fugacity (approximately equivalent 
to partial pressure) of carbon dioxide and oxygen was fixed during Leachate B modeling. The 

30 

31 

32 

33 

titration rates. 34 

fugacity values were determined by the same procedure used to fix the glacial-overburden mineral 

0-3-46 
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Contaminant concentrations in Leachate B that were not solubilityanstrained were estimated using 
Leachate A (Figure 0.3-1). Therefore, the leachate composition within the glacial overburden was 
constrained by TCLP, the EPA 70-year rule, or by solubility with respect to the indicated mineral 
phases. The values were used as initial contaminant concentrations in the site-wide fate and transport 
model to estimate the contamhint dose received at human receptor - sites. - - 

EQS6 Limitations and Assumptions 
The procedure used to develop the estimates of leachate concentrations has the following limitations 
a n d ~ ~ o n s :  - - - - - -  .- -- ----  - - __ - - - - - - - - - - - _ _  

1. 

2. 

3. 

4. 

5. 

6. 

A limited number of organic constituents can be modeled, and this can lead to low 
estimates of leachate concentrations for some inorganic constituents if organic wmplexa- 
tion occurs with constituents not present in the data base. 

Mineral phases are assumed to represent the actual solid phases in the waste material. 

Dissolution and precipitation kinetics are instantaneous, and this can lead to estimates of 
concentrations that are too high or too low. 

Adsorption p m s s e s  are not evaluated with the EQ3/6 model. 

Modeled concentrations are site-specific solubility limits, and in most cases these 
concentrations are the highest concentrations that can exist in solution. 

The waste to water mass ratio is approximately 4 to 1, Le., four kilograms of waste 
contact about one kilogram of water. 

Items 1 through 4 identify limitations and assumptions that introduce the greatest uncertainty in the 

calculated leachate concentration, and these merit further discussion. For example, a solution 
containing trace amounts of tributyl phosphate (an organic complex not present in the EQ3/6 
thermodynamic data base) will contain a greater concentration of uranium than a solution with no 
tributyl phosphate. Therefore, if tributyl phosphate had been present in the uranium-bearing waste, the 
EQ3/6 code would not predict the uranium concentration in solution accurately. With respect to item 
2, if a contaminant is present in a metastable, amorphous form rather than a crystalline solid (Le., 
mineral), using a mineral phase for the solid will usually lead to low estimates of the contaminant 
concentration. This occurs because crystalline phases generally contain shorter and stronger element 
bonds relative to amorphous solids, and this leads to a lower solubility for the crystalline phase. In 
contrast to the statement of item 3, dissolution of crystalline solids is rarely instantaneous or complete 
in the natural environment (e.g., feldspar), except for some highly soluble salts (e.g., NaQ), and this 
can lead to high estimates of contaminant concentrations (Le, a conservative error). Assuming 
instantaneous precipitation of mineral phases can lead to low estimates of element concentrations if the 
mineral is difficult to nucleate and crystallize in the natural environment (e.g., dolomite). Finally, the 
calculated solubility concentrations may be too high because adsorption reactions are not considered. 

0-3-47 
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Adsorption reactions can substantially lower some contaminant concentrations to below the calculated 1 0 solubility limit (e.g., a’). 2 

0.3.2.2 Leachate Concentrations for Onanic Communds 

to be used by vadose zone models. As stated earlier, the logic behind using the! decision hierarchy 
outlined in Figures 0.3-1 rests with applying the best available site-specific data to estimating the 
leachate concentrations of the constituents of concern for the site-wide waste areas. Each successively 
lower stepon this hierarchy represeiiti-a moEGrsirvativFme-bd forestimating the- coiitiuiiet- - - 
concentrations in leachate, with the potential to generate a greater uncertainty in the estimation. 
Leachate values from in situ leachate analyses is the preferred leachate information. If in situ leachate 
analyses data is not available and if TCLP data is available these values were be used. TCLP data 
were not available for most of the organic compounds, a series of process evaluations (shown in 
Figure 0.3-2) were used to derive at the leachate to be used in the vadose zone model. 

Figure 0.3-2 illustrates - -  the approach for estimating the leachate - -  concentrations for organic compounds _ _  

_ _  - -- - - 
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0.3.3 CONCEPTUAL FLOW MODEL 
The flow and contaminant transport process in the subsurface is conceptualized from the hydrogeology 
of the site, saturated-unsaturated flow characteristics (such as hydraulic conductivity, thickness of the 
medium, Darcy and seepage velocity etc.), and constituent’s chemical behavior in the media. As 
discussed previously, the geology of the FEMP site is dominated by glacial sediments. Well-sorted 
sand and gravel glacial outwash forms the regional Great Miami Aquifer. This aquifer is divided by a 
3- to 6-m-thick (10- to 20-foot-thick) clay aquitad at an approximate depth of 36.6 m (120 ft). The 
receptor pathway considered for this analysis is the upper part of the Great Miami Aquifer, above the 
clay aquitard. The uppermost 4.6 to 10.7 m (15 to 35 ft) of the outwash deposits is unsaturated and 
forms model Layer 2 of the vadose zone conceptual flow model. Overlying the outwash deposits is a 
grey clay or unweathered till interbedded with sand and gravel glaciofluvial stringers. The thickness 
of this unit which makes up model Layer 1 ranges between 0 and 10.7 m (0 and 35 ft) for waste areas, 
as indicated in Tables 0.3-6 through 0.3-10. A layer of brown clay or weathered till overlies the gray 
clay. However, this layer is not included in the vadose zone modeling because of numerous fractures 
present within this zone. AU layer thicknesses were estimated based on geologic boring logs from 
subsurface investigations conducted across the site. Flow in the Great Miami Aquifer and the 
conceptual flow model for the saturated zone is discussed in Section 0.5.0. 
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Based on characteristics of the material underlying the FEMP waste areas, a conceptual flow model 
was developed for the pathway between the waste areas and xweptor locations. Conceptually, 
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constituent migration from waste areas at the FEMP is through three geologic units. Fluids and/or 
leachate entering from the waste areas migrate first through the unsaturated glacial overburden, then 
the unsaturated outwash deposits, and frnally into the Great Miami Aquifer. 0 
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0.3.3.1 ODe rable Unit 1 
The thickness of model Layer 1 under the waste pits, Qearwell and Bum Pit of Operable Unit 1 vary 
from 1 to 16 feet (0.3 to 4.9 m). The thickness of model Layer 2 (outwash materials) is estimated to 
be 23 feet (7.0 m) under all the Operable Unit 1 waste areas. The vertical hydraulic conductivity (&) 
for Layer 1 is 0.000355 feet per day (1.1 x 104 m/day) for-Waste Pit 3.0.00255 feet per day (7.8 x 
le dday)  for Waste Pit 5, and 0.00735 feet per day (2.2 x 104 m/day) for the clearwell, Bum Pit, 
and Waste Pits 1,2,4, and 6. The vertical hydraulic conductivity is 45 feet per day (14 m/day) for 
Layer 2 for each of the Operable Unit 1 waste areas. Table 0.3-6 presents the model layer thickness, 
vertical h y d a c  conductivity, vertical seepage velocity, and longhdm- dispersion coefficientfor 
each layer of the vadose model for all the waste areas in Operable Unit 1. 

_ _  - -  - _ -  _ _ _ _  

0.3.3.2 ODerable Unit 2 
Operable Unit 2 waste areas are located at three separate locations of the FEW and, consequently, 
the geologic stratigraphy of the soils differ. Model Layer 1 is nonexistent under the Active Flyash 
Pile and the South Field. Layer 1 ranges from 5 to 22 feet (1.5 to 6.7 m) in thickness for the Inactive 
Flyash Pile and the Lime Sludge Ponds, respectively. The outwash deposit thicknesses vary from 15 
to 30 feet (4.6 to 9.1 m) for the Operable Unit 2 waste areas. The vertical hydraulic conductivities 
for Layer 1 (glacial overburden layer) are 0.0155 feet p e ~  day (0.0078 m/day) for the lime sludge 
ponds, 0.00355 feet per day (0.0011 m/day) for the Solid Waste Landfill, and 0.00965 feet per day 
((0.0029 m/day) for the Inactive Flyash Pile. The vertical hydraulic conductivity is 45 feet per day 
(14 m/day) for Layer 2 for each of the Operable Unit 2 waste areas. Table 0.3-7 presents the model 
layer thickness, vertical hydraulic conductivity, vertical seepage velocity, and longitudinal dispersion 
coefficient for each layer of the vadose model for all the waste areas in Operable Unit 2. 

0.3.3.3 ODerable Unit 3 
The Plant 1 Storage Pad and four buildings (60,64,65, 67, and 68) that make up Operable Unit 3 
have similar hydrogeologic characteristics and thus modeling parameters. The glacial overburden 
thickness under the Plant 1 Storage Pad is 29 feet (8.8 m) and the thickness of Layer 2 is 32 feet (9.8 
m). The soil material under the storage pad has a vertical hydraulic conductivity for Layer 1 of 0.313 
feet per day (0.095 m/day). The vertical hydraulic conductivity is 45 feet per day (14 m/day) for 
Layer 2 for each of the Operable Unit 3 waste units. The storage pad seepage velocity and the 
dispersion coefficient of Layer 1 is 0.0076 feet per day (0.0023 m/day) and 0.0013 square feet per day 
(1.2 x la* m2/day), respectively. For Layer 2, the seepage velocity and dispersion coefficient are 
0.0132 feet per day (0.004 m/day) and 0.0018 square feet per day(l.7 x 104 m2/day), respectively. 
Table 0.3-8 presents the model layer thickness, vertical hydraulic conductivity, vertical seepage 
velocity, and longitudinal dispersion coefficient for each layer of the vadose model for all the waste 
areas in Operable Unit 3. 
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0.3.3.4 Ouerable Unit 4 
The lithology of the soils under Silos 1 and 2 are similar to Silo 3. Based on boring logs, Silo 1 and 
2 soil thicknesses for Layer 1 and 2 are 15 feet (4.6 m) and 25 feet (7.6 m), respectively. Silo 3 is 
supported by a glacial overburden layer of 25 feet (7.6 m) and a outwash layer of 20 feet (6.1 m). For 
Layer 1, the vertical hydraulic conductivity for each waste unit is 0.00355 feet per day (0.0011 
m/day).- The vertical hydfaulic Conductiviv is-45 feet per-day (14 m/day) for Layer 2-for bbth of the- - 
Operable Unit 4 waste units. Table 0.3-9 presents the model layer thickness, vertical hydraulic 
conductivity, vertical seepage velocity, and longitudinal dispersion coefficient for each layer of the 

-- - - - - - - . - 

0.3.3.5 Ouerable Unit 5 
The glacial overburden layer thickness under the source volumes of Operable Unit 5 vary from 0 feet 
for Plant 6 Area soils to 25 feet (7.6 m) for Plant 9 Area soils. The thickness of the outwash materials 
is estimated at 20 feet (6.1 m) for Plant 2/3 area soils and Plant 6 area soils . Plant 9 area soils has an 
outwash layer of 38 feet (12 m) and for the Pilot Plant area so&, thickness of Layer 2 is 35 feet (11 
m). The vertical hydraulic conductivity for Layer 1 is 0.121 feet per day (0.037 m/day) for Plant 2/3 
area and 0.095 feet per day (0.029 m/day) for Pilot Plant area. No slug test results were available for 
Plant 9 area, therefore the vertical hydraulic conductivity of 0.121 feet per day (4.3 x lo5 m/day) 
obtained from Plant 2/3 area was used in the calculations. The vertical hydraulic conductivity is 45 
feet per day (14 m/day) for Layer 2 for each of the Operable Unit 5 waste areas. Table 0.3-10 
presents the model layer thickness, vertical hydraulic-conductivity, vertical seepage velocity, and 
longitudinal dispersion coefficient for each layer of the vadose model for all the waste areas in 
Operable Unit 5. 

0 
0.3.4 PARAMETERS 
The parameters used to perform the long-term migration analysis can be divided into flow parameters 
and contaminant transport parameters. Flow parameters affect the velocity of groundwater movement. 
Contaminant transport parameters affect the rate of migration and the fate of the contaminant. 
Wherever possible, site-specific values were used for the analyses. Certain parameters, however, were 
not available for all of the waste areas, and were estimated based on pertinent scientific literature 
search, geochemical investigations, and checks for consistency between model results and historical 
data. Conservative estimates of a reasonable worst-case scenario were used when a range of values 
was indicated or parameter values were not available. The formulations employed for the estimation 
of the parameters are described in the Addendum (DOE 1992). Uncertainty in the selection of model 
parameter values is addressed by performing sensitivity analyses. Sensitivity analyses were performed 
by varying parameters within reasonable ranges. 
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Parameters used in the coraceptual models for all of the operable units are presented in Table 0.3-6 
through Table 0.3-10. The vertical hydraulic conductivity values for Layer 1 were obtained by 
dividing the horizontal hydraulic conductivities (representing the results of slug tests conducted in 
1Wseries wells nearest to the waste area) by 20 (Djafari 1990). The vertical hydraulic conductivity 
for Layer 2 was obtained by dividing the horizontal hydraulic conductivity by 10. The estimates of 

-the vertical seepage velocities used in the vadose zone tr(urSp0rt model were based on the methods 
presented in the Addendum (DOE 1992). The longitudinal dispersion coefficients, a function of 
dispersivity, interstitial seepage velocity and molecular diffusion coefficient were estimated by the 

for the vadose zone model are presented in Table 0.3-11. 

_ _  

- methods presented by Biggar and Nielson (1976), and Mills; et al. (1985). Site-wide media parameters- - - 
__ 

Flow and solute transport through the porous media are not only determined by the parameters listed 
in the conceptual model, they are also affected by retardation factors (RJ and decay rates. These 
parameters are both chemical- and media-specific. Table 0.3-12 through 0.3-14 show the retardation 
factors for the vadose zone Layers 1 and 2 for all the constituents of concern at the FEW. These 
tables also present the radioactive decay constants for radionuclides and the biodegradation coefficients 
for the organic constituents that were used in the transport model. The retardation factor is used to 
account for those reversible reactions that slow the arrival of a contaminant front, but do not act as a 
sink. The R, can be expressed as the ratio between the rate of groundwater movement and the rate of 
contaminant movement. The R, for each constituent in the vadose zone was calculated using the 
formula described by Walton (1984) and Mills, et al. (1985). The radioactive decay constants and 
biodegradation coefficients were estimated using the formulation presented in the Addendum (DOE 
1992). 
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TABLE 03-11 
MEDIA PARAMETERS FOR VADOSE ZONE MODEL AT THE FEMP 

Parameter Layer 1' Layer 2b 

Field Capacity (8) 28 14 

Organic Content (96) 4 4 

Fines Passing Less than 200 Mesh (a) 70 16 

' Layer 1 Consists of a clay-rich glacial overburden interbedded with glaciofluvial sand and gravel 
stringen. 
Layer 2 consists of well-sorted sand and gravel outwash deposits existing above the Great Miami 
Aquifer. 
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TABLE 03-12 

RETARDATION FACTORS AND DECAY CONSTANTS 
FOR RADIONUCLIDES AT THE FEMP 

~~~ ~~ 

-- Retardation 
Factor 

Vadose Layer 1 

~ ~~ 

-- Retardation - - - -  

Factor 
Vadose Layer 2 

.-  - .. - 

Radionuclides 

~. 

AC-227 
~ 

1.53E+04 5.14E+03 8.722E-05 

4.3WE-06 5.34E+04 2.17Ern Am-24 1 

1.15E+04 1.57Ern 
~ 6.2WE-05 ll 

~ 

5.81E+01 8.874E- 10 II Np-237 

Pa-23 1 1.72E+04 5.797E-08 

8.5 3 1 E-05 
~ 

4.35E+02 Pb-210 1.91E+04 
~ 

l.O8E+O4 1.14E+03 ' 2.1 ME-05 ll PU-238 

l.O8E+O4 1.14E+03 7.87OE-08 II 
~ _ _ _ _ _  

Ra-224 4.43E+03 1.2 1E+03 1 1.915E-01 II 
4.43E+03 1.21E+03 

~ 1.187E-06 II Ra-226 

4.43E+03 1.2 1E+03 3.297E-04 ll Ra-228 

RU-106 

Sr-90 

~ 

5.09E+03 6.30E+02 1.89OE-03 ll 
~ 

6.46E+O1 2.96E+01 
I 1 8.916E-09 TC-99 1.80E+oO 

Th-228 3.66E+04 9.926E-04 

Th-230 3.69E+04 3.66E+04 2.466E-08 

Th-232 3.69E+04 3.66E+04 , 1.36OE-13 

u-234 1.24E+01 1.79E+01 I 7.767E-09 

U-235 1.24E+o 1 1.79E+0 1 2.698E- 12 

U-238 1.24E+o1 1.79E+01 4.25OE-13 
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_- . ~. -. Inorganics . .- . 

TABLE 03-13 

Retardation Retardation 
.. ~ _ .  Factor - -  

.. 
. Factor - 

Vadose Layer 1 Vadose Layer 2 

RETARDATION FACTORS FOR INORGANIC 
COMPOUNDS AT THE FEMP 

~ ~ 

Potassium 

Selenium 

Silicon 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

~ 

4.78Ei-02 1.72Ei-02 

4.71E43 1.72E43 

1.15E43 4.01Ei-02 

1.15E43 1.03E43 

6.37Ei-02 1.14E43 

9.54E+03 1.7 1Ei-04 

6.36E43 2.29E43 

1.53Ei-04 2.29E43 
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TABLE 03-14 

RETARDATION FACTORS AND BIODEGRADATION COEFFICIENTS 
FOR ORGANXC COMPOUNDS AT THE FEMP 
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Retardation Retardation Organic 
Organics Factor Factor Decay constant 

Vadose Layer 1 Vadose Layer 2 (&Y'') 

Benzoic acid l.OOE+Ol 8.OOE+OO NA 

Beta-BHC 7.69E+02 5 .97Em 2.79E-03 

Bis(2-Ethylhex y)phthalate 2.44E+04 1.89E+O4 1.78E-03 

Bromodichloromethane 1.02E41 8.17E+OO NA 

Butylbenzyl phthalate 7.34E+03 5.70Ei-03 3.79E-03 

Carbon disulfide NA 

Carbon tetrachloride 6.64E+O 1 5.17E+01 1.9OE-03 

Chloroform 1.24E+O 1 9.81E+OO 3.79E-03 

Chlordane I 7.44E41 I 5.80E41 I 5.OOE-04 

Chlorobenzene I 8.53E41 I 6.64E41 I 1.16E-03 

Chloromethane I 1.99E+OO I 1.77E+OO I 6.2E-03 
~~ ~ ~ 

~ 

Chrysene 4.87E+04 3.78E+O4 1.7OE-O4 

cis- 1 ,2-Dichloroethene 4.68E+00 3.85E+OO NA 

Cyanideb 1.27Em 1.21E+OO 9.5OE-04 

DDT 1.8 9 E 4 5  1.46Ei-05 1.2OE-04 

Dibenzofuran 1.61E43 1.25Ei-03 6.19E-03 
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Retardation Retardation organic 

Vadose Layer 1 Vadose Layer 2 ( h y - 9  
Organics Factor Factor Decay constant 

Naphthalene 2.81E+02 2.18E+02 2.69E-03 

N-Nitrosodiphen ylamine 1.63302 1.29E+02 5.09E-03 

N-Nitrosodipropylamine 3.49E+OO 2.93E+OO 9.5OE-04 

Pentachlorophenol 1.24E+O4 9.64E+03 4.6OE-04 

Perchloroethylene 4.22E+01 3.30E+0 1 4.20E+04 

Phenol 4.5 1E+Oo 3.72E+Oo 2.48E-02 

Phenanthrene 3.53E+03 2.74E+03 8.7OE-04 

Pyrene 1.84E+04 1.43E+04 9 .m-05 

Pyridine 1.54E+OO 1.42E+Oo 2.76E-02 

Styrene I 1.77E+02 I 1.38E+02 I 3.3OE-03 

Tetrachlomthane 

TetracNoroethene 

Toluene I 6.07E+01 I 4.73E+01 3.3OE-03 
~~ ~ 

trans- 12-Dichlomthene 4.68E+Oo 3.85E+Oo NA 

Tributyl phosphate 1.22E+03 9.46E+02 NA 

Trichlomthane 3.69E+0 1 2.89E+0 1 4.7OE-04 
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Organics 

Trichloroethene 

Total xylenes 

TABLE 03-14 
(Continued) 

Retardation Retardation organic 

Vadose Layer 1 Vadose Layer 2 (day-9 
Factor Factor Decay constant 

4.22E41 3.3OE41 4.20E-04 
- 

135Ei-02 1.05Em 1.90~-03- 

FEW-swcR-6 FINAL 
M = - 4 3 4 4  

Vinyl chloride 1.48E+oO 1.38E+OO 2.4oE-04 I 
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0.4.0 VADOSE ZONE MODELING 

Vadose mne modeling was performed to estimate contaminant loading rates to the Great Miami 

immobilization and Retardation of contaminan ts due to adsorption, precipitation, biodegradation, and 
radioactive decay. This capacity to p v e n t  or slow the movement of contaminants to the aquifer 

- Aquifer fkom a given source as a function of time. The overburden may have great capacity for - - _ .  

_ _  - -- - - - - - - - - - - _ _  - - _ _  - - . - - - - should - - . be - - evaluated - - - with - respect - - - to - future - - risk. - - - - - - -  

Analytical models were selected for use, based upon the following factors: 

Analytical methods are the most efficient alternative when data necessary for the 
characterization of the system is sparse and uncertain. 

The method is consistent with approaches used for similar radionuclide assessment 
codes such as the flow portions of PRESTO @PA 1987b) and other site studies. 

The basis of the solution is well documented and the code has been extensively 
verified. 

The following criteria were used in selecting specific analytical models: 

Capability of treating adsorption, radioactive and organic decay, and longitudinal 
dispersion 

Capability of calculating concentrations at large times and distances 

Availability of code 

Degree of code documentation 

Degree of code verification 

0.4.1 DESCRIPTION OF MODELS 
The models selected to evaluate flow in the vadose zone are STlD (lT 199Ob), and ODAST (Javendel 
et al. 1984). STlD, a one-dimensional analytical solution, was used for the initial screening of 
constituents for mobility. ODAST, also a onedimensional analytical solution, was used for 
determining fate and transport of the remaining constituents in the unsaturated zone. These computer 
codes are based on the solution originally developed by Ogata and Banks (196l), and calculate the 
normalized concentrations of a given constituent in a uniform flow field from a source having a 
constant or varying concentration in the initial layer. O D A n  evaluates the basic one-dimensional 
analytical solute transport equation as a function of seepage velocity, dispersion coefficient, source 
decay, retardation factor, depletion time, and source rate. STlD and ODAST have been extensively 0 
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(Batu 1989). The computer code ODAST was used to provide the finat 

Leachate infiltration rates through the waste areas were necessary for calculating the total time for 
source depletion. They were also necessary for calculating the vertical seepage velocities that were 
used in vadose Zone models, as discussed abbve. Infilhtion were estimated using the HELP 
model (EPA 1984) assuming steady state infiltration conditions. The HELP model is a deterministic 
quasi-twodimensional model that predicts evapotranspiration using the modified Penman method 
(EPA 1984) by incorporating the effect of site-specific default values of temperature, solar radiation, 
and evaporation coefficients. The model computes surface runoff by the U.S Soil Conservation Service 
curve number method using site-specific default values of runoff curve numbers. The amount of 
precipitation, minus surface runoff and surface water evaporation, percolates Umugh the soil layer 
producing soil moisture storage, vertical leakage, and lateral drainage flow. The hydrologic process in 
the HELP model is modeled by considering a water balance approach for the flow components active 
in the waste source. 

-- 

0.4.2 MODEL APPLICATION 
A two-stage evaluation for the simulation of contaminant transport through the glacial overburden was 
used. Initially, the onedimensional analytical solute transport model STlD (IT 199ob) was used to 
screen the list of constituents of concern to reject those that would not reach the Great Miami Aquifer 
within the time period of interest under conservative conditions. Each constituent was evaluated under 
the 1000-year scenario. For a given waste area, a range of retardation factors was evaluated using the 
seepage velocities and dispersion coefficients for each layer of vadose zone. The critical retardation 
factor, for which the contaminant would reach the Great Miami Aquifer, was identified by trial and 
error analysis. After eliminating the constituents having a retardation factor greater than the critical 
value, the remaining list of constituents was given a more detailed analysis. 

0 

For a multiple-layer hydrostratigraphic unit, the program ODAST was performed for each individual 
layer to calculate the normalized concentration at the bottom of each layer for each time step. In 
general, dispersion through the lower layer would not come into effect until the constituent reached the 
bottom of the upper adjacent layer. This can be seen by identifying the time step when the conmtra- 
tion at the base of the first layer first exceeds the critical minimum value. ConsequenUy, the time 
steps in the lower layer are shifted, when the normalized concentration at the base of the upper layer 
exceeds critical minimum value. 

For the 1ooO-year scenario, the projected concentration beneath the waste unit was calculated by 
multiplying the normalized concentration at the base of the lowest layer by the source term (initial 
contaminant concentration at the source). The loading rates were calculated by multiplying the 
concentration beneath the waste units by the recharge rate from the source. The plots of loading rates 0 
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versus time were then produced for the constituents which were projected to reach the aquifer within 
1OOO years. The peak values in these plots were considered as the maximum loading rates to be 
observed in the aquifer for the contaminants over lo00 years. 

0.4.3 SENSITIVITY ANALYSIS - - - - 

As piut of the modeling process, a series of model m was completed to determine the sensitivity of 
the solution to the estimated parameters. The analytical solution is a simplified repmentation of the 
physical system, and the transport is primarily regulated by the hydraulic conductivity under a given 
Etamiation-factor. -In addition to-bihg a dire3 iiiputXt6 the%epage-velociw -&dation, it is dso a 
controlling factor in determining whether seepage wiU occur under saturated or unsafurakd conditions. 

__ - - - - - _ _  _ _  - 

The sensitivity mu were completed by increasing and decreasing the hydraulic conductivity h m  the 
estimated value in a series of order-of-magnitude steps in the range of known site values. A second 
series of ~ l l s  was also completed for values found during the literature search for field hydraulic 
conductivity measurements in similar settings. Analyses results indicate that the variation of 
conductivity and, as a result, the seepage velocity and dispersion coefficients lead to such contaminants 
as uranium W i g  transported to the Great Miami Aquifer, with arrival times of within 60 to 300 years. 
In locations where constituents were not reaching the aquifer until about 10oO years, reducing the 
hydraulic conductivity resulted in a finding of no transport to the aquifer. 
Contaminant transport in the subsurface is governed by the advective and dispersive properties of the 
medium. The advection process depends on the hydraulic properties, largely the hydraulic 
conductivity. Hydraulic conductivity is used to develop the seepage velocity. Seepage velocity 
increases as hydraulic conductivity increases. A low value for retadation factor and/or a high value 
for dispersion coefficient also accelerates the movement of contaminants through the vadose zone. 
The combined effects of seepage velocity, retadation (adsorption), dispersion, and duration of source 
loading govern peak concentration values and the time of their occurrence in the Great Miami Aquifer. 
Low seepage velocities, low dispersion coefficient, and/or high retardation factors delay the arrival of 
contaminants a& the Great Miami Aquifer. Radioactive or organic decay reduce concentration of 
contamlMn ' ts at the aquifer. Decay reduces the amount of contaminant reaching the aquifer. Decay 
prevents contamination of the aquifer if the rate of loss of mass due to decay increases to the point 
where it equals the mass entering the vadose zone before the contaminant reaches the aquifer. 

When decay is combined with low seepage velocities and/or retadation due to adsorption, the 
WntamlMn t concentration at the Great Miami Aquifer is significantly reduced. However, the 
difference between the peak concentrations reaching the aquifer for low and high seepage velocities is 
sensitive to whether the contaminant concentration reached a steady state. For any contaminant, if the 
steady state condition was reached for both low and high seepage flow velocities, the peak concentra- 
tions differ less compared to other constituents that did not reach a steady state concentrations at the 
aquifer within the simulation period of loo0 years. The steady state concentration condition was 
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achieved for uranium-238 at the North Lime Sludge Pond within the simulation period for both low- 
and highend seepage velocities. The peak concentration in this case differed by one order of 
magnitude. 

@ 

The movement of organic constituents - to the - _  Great Miami Aquifer __ is greatly - impeded by high - - - -  - 

biodegradation rates. For low seepage velocities and dispersion coefficients, the transport pmcess is 
delayed and more time is available for degradation of the organic chemicals. Thus for organic 
chemicals, Ue peak concentrations were several orders of magnitude lower (or zero) with low-end as 
compaied to h i g h a d  seepage VelocitieS arid dispersion -ioiiifficit5iitsI 

- - - - - - - _ _  - - _  - - - - - - - _ _  _ _  

The range of hydraulic conductivities at a site is constrained by the geology. Nevertheless, the 
reasonable range of hydraulic conductivities at a site permits a high degree of variability in contami- 
nant transport. 

0.4.4 MODEXING RESULTS 
Loading rates to the Great Miami Aquifer were estimated for each contaminant of concern for each 
waste area using ODAST. Tables 0.4-1 through 0.4-5 provide a summary of the constituents of 
concern along with the peak loading rates that are projected to reach the Great Miami Aquifer within 
loo0 years from each waste area. The calculated loading rates were generally sensitive to changes in 
the leach rate of the waste, the thickness of the vadose zone, the dispersion coefficient, the interstitial 
water velocity, the retardation factor, the radioactive decay factor, the biodegradation, and the 
depletion time of the source. The loading rates were used as input data for SWIFT III to model the 
groundwater movement and solute transport in the Great Miami Aquifer. These tables also present the 
approximate number of years for the projected constituents from each of the waste areas to reach the 
Great Miami Aquifer and the maximum concentrations of the leachate that would be expected before 
being diluted in the aquifer. 

Loading rates of a constituent to the aquifer from a given source vary over time. Loading rates versus 
time for the constituents that reach the aquifer have been plotted. Typically, loading rates experience a 
sharp increase during the initial time period. They can then stabilize or decrease depending upon the 
depletion time of the source. Figures 0.4-1 through 0.4-5 show the time variations in concentrations 
of the U-238 in the Great Miami Aquifer from Waste Pit 1 (Operable Unit I), Solid Waste Landfii 
(Operable Unit 2), Plant 1 Storage Pad (Operable Unit 3), Silos 1 and 2 (Operable Unit 4), and Plant 
2J3 Area (Operable Unit 5), respectively. For a long depletion time the source remains active for a 
longer period during the simulation. The depletion rate is low for long depletion times, this ensures a 
mild change in the source tern with time and helps to approach a steady-state condition within the 
simulation time of loo0 years as shown in Figures 0.4-1 through 0.4-4. For short depletion time, the 
source term vanishes earlier during the simulation period. Also, for high depletion rate, the source 0 
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TABLE 0.41 

RESULTS OF VADOSE ZONE MODELING - OPERABLE UNIT ONE 
SITE WIDE CHARACTERIZATION REPORT 

- - MaXimUm ._ - - Maximum . -  

Time to Loading Conc. in Scnxning Loading Rates 
Reach Aquifer Aquifef Levels' into the Aquifef 

constituents (yrs) ( W O  (mg/day) 

WASTEPI" 1 

Radionuclides 

Tc-99 

u-234 

U-235 

U-238 

Inorganics 

Potassium 

20 6.054E-05 9.252E-08 2.835E-01 

80 3. WE-08 2.33 1E-09 1.498E-04 

80 1 .01OE-O5 7.234E-06 4.73OE-02 

80 8.12OE-04 4.526E-05 3.803E+OO 

5 80 1.29OEi-00 N A ~  6.042Ei-03 

1.1,l-Tnchloroethane 110 0.0 6.58OE-0 1 0.0 

Tetrachlomethene 110 0.0 7.16OE-06 0.0 

Trichlomthene 110 0.0 3.32OE-04 0.0 

WASTE PIT 2 

Radionuclides 

Tc-99 

u-234 

U-235 

U-238 

ornanics 

Vinyl chloride 

40 8.569E-05 9.252E-08 2.179E-01 

80 2.918E-08 2.331E-09 7.422E-05 

80 2.82OE-05 7.234E-06 7.172E-O2 

80 7.94OE-04 4.526E-05 2.019E+OO 

10 3.9328-02 1.92OE-06 l.CJOOE+O2 

0-4-5 
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MaximUm MaximUm 
Time to loading Conc. in Screening Loading Rates 

Reach Aquifer Aquifef Levels' into the Aquifef 
0 

constituents (yrs) (mgl0 (mu0 (mg/day) 

__ - - - _ _  - - - - . _ _  - - - - - - - - - - - - - - - - -- - - 
Radionuclides 

- - - - - - - - - -  
Np237 200 3.801E-06 1.067E-08 3.637E-02 

Sr-90 120 7.797E-14 4.449E- 13 7.461E-10 

Tc-99 20 2.338E-04 9.252E-08 2.238E+Oo 

u-234 60 3.27OE-05 2.331E-09 3.129E-01 

U-235 60 1.993E-02 ~ 7.234E-06 1 .m+02 

U-238 60 4.151E-01 4.526E-05 3.972Ei-03 

Inorganics 

Barium 920 0.0 3.660E-01 0.0 

Mercury 360 2.898E-04 2.200E-03 2.774E+00 

0 WASTE PIT 4 

Radionuclides 

Np237 

Tc-99 

u-234 

U-235 

U-238 

Inorganics 

Mercury 

Ornanics 

1.2-Dichlomthene 

Tetrachlomthene 

Trichlomthene 

840 

40 

100 

100 

100 

440 

20 

240 

240 

1.984E-14 

1.1 @E-05 

6.804E-06 

3.736E-03 

3.32OE-0 1 

1.971E-OQ 

3.343E-02 

0.0 

0.0 

1.067E-08 

9.252E-08 

2.33 1E-09 

7.234E-06 

4.526E-05 

2.200E-03 

NA 

7.160E-06 

3.32OE-04 

8.006E-11 

4.475E-02 

2.745E-02 

1.507Ei-01 

1.339Ei-03 

7.95 1E-01 

1.349E+Q2 

0.0 

0.0 

0-4-6 



TABLE 0.4-1 
(Continued) 

FEMPswcR-6 FINAL 
March 1993 

4 3 4 4  
Maximum Maximm 

Time to Loading Conc. in Screening Loading Rates 
Reach Aquifer Aquifef Levels' into the Aquifef 

Constituents (Yrs) (mg/O (mg/O (mg/day) 

0 

Tc-99 

u-234 

40 1.879E-05 9.252E-08 2.143E-01 

60 7.672E-05 2.331E-09 8.749E-0 1 

U-235 60 8.175E-03 7.234E-06 9.323Ei-01 

U-238 60 4.041E-01 4.526E-05 4.609Ei-03 

Inorganics 

Mercury 320 2.009E-04 2.2OOE-03 2.291E+Oo 

WASTE PIT 6 0 
Radionuclides 

Np237 660 1.472E-09 1.067E-08 2.837E-06 

Sr-90 180 3.377E- 16 4.449E- 13 6.5 1OE-13 

Tc-99 40 3.473E-05 9.252E-08 6.694E-02 

u-234 60 7.377E-07 2.331E-09 1.422E-03 

U-235 

U-238 

Organics 

Trichlomthene 

60 7.37OE-04 7.234E-06 1.421E+OO 

60 2.876E-02 4.5 26E-05 5.543E41 

170 0.0 3.32OE-04 0.0 

0-4-7 
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Maximum Maximum 

Time to Loading Conc. in Screening Loading Rates 
Reach Aquifer Aquifef Levels' into the Aquifef 

constituents (Yrs) (mg/O @g/O (mg/day) 

0 

~ 

Radionuclides 
__ - - - - - - - . ~ - - - . - . - _ _  _ .  - - _  _ - ~  

- NP237 700 1 r603E: 1 1 1 &E-08 i . 875~-0~  

Tc-99 40 1.1O4E-05 9.252E-08 1.291E-02 

u-234 80 2.471E-05 2.331E-09 2.89oE-02 

U-235 

U-238 

Inornanics 

Boron 

Mercury 

Organics 

1,l-Dichlomethane 0 2-Hexanone 

Carbon disulfide 

Tetrachlomethene 

80 

80 

140 

400 

40 

20 

70 

190 

4.562E-03 

3.267E-01 

1.141E-01 

1.98 1E-04 

0.0 

4.599E-04 

1.361E-04 

0.0 

7.234E-06 

4.526E-05 

NA 

2.200E-03 

7.300E-0 1 

NA 

7.3OOE-01 

7.16OE-06 

5.335Em 

3.820E+02 

1.334Ei-02 

2.3 16E-0 1 

0.0 

5.378E-01 

1.591E-01 

0.0 

Vinyl chloride 10 2.03 1E-04 1.92OE-06 2.375E-01 

CLEARWELL 

Radionuclides 

Np-237 

Sr-90 

Tc-99 

u-234 

U-235 

U-238 

120 

80 

20 

40 

40 

40 

3.75OE-06 1.067E-08 8.761E-03 

9.018E-13 4.449E- 13 2 . 1 0 9  

2.201E-04 9.252E-08 5.143E-01 

1.25OE-05 2.331E-09 2.92OE-02 

4.784E-03 7.234E-06 1.118E41 

4.269E-0 1 4.526E-05 9.972E+02 

0-4-8 1-14 
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Maximum Maximum 
Time to Loading Conc. in' Screening Loading Rates 

Reach Aquifer Aquifer' Levels' into the Aquifer' 
Constituents (mg/O (mg/Q) (mg/day) 

0 

Inorganics 
- - _ _  _ -  Barium-- - - _ _ _  - - - -520 -- - 8.548E-04 - ---3 66OE-01- - - 2 020E+00 - - - -- -- - - 

Copper 700 1.406E-06 NA 3.285E-03 

Cyanide 20 1.525E-02 1.46OE-01 3.563Ei-01 

Mercury 220 7.073E-04 2.2OOE-03 1.652E+oO 

' The number of significant figures are provided for calculational purposes, and do not reflect the 
accuracy of the value. 
NA indicates screening level is not available. 
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TABLE 0.4-2 

RESULTS OF VADOSE ZONE MODELING - OPERABLE UNIT TWO . 
SITE WIDE CHARACTERIZATION REPORT 

Radionuclides 

Sr-90 

u-234 

U-235 

U-238 

InoRaniCS 

, 

Boron 

Cyanide 

Organics 

1 .I-Dichlomthane 

320 8.748E-17 4.449E- 13 2.4 1 1E- 13 

100 3.776E-07 2.331E-09 1 .041E-03 

100 3.988E-05 7.234E-06 1.099E-01 

100 3.607E-03 4.526E-05 9.942E+O 

180 3.896E-02 N A ~  1.074E+02 

19 7.482E-04 1.46OE-01 2.062E+O 

60 0.0 7.3OOE-01 0.0 

NORTH LIME SLUDGE POND 

Radionuclides 

Sr-90 40 4.653E-11 4.449E- 13 6.168E-07 

u-234 20 2.1 1OE-07 2.331E-09 2.7%E-03 

U-235 20 4.879E-05 7.234E-06 6.468E-01 

U-238 20 7.256E-03 4.526E-05 9.6 19E+O1 

Inorganics 

Mercury 60 2.990E- 17 2.2OOE-03 3.964E- 13 

0-4-10 
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Maximum MaximUIl 
Time to Loading Conc. in Screening Loading Rates 

Reach Aquifer Aquifer' Levels' into the Aquifer' 
constituents (Yrs) (mu0 (mg/P) (mg/day) 

0 

1,1,2-Tri~hl0r0-1,2,2- 
Trifluoroethane 

10 9.464E-05 2.200E+O1 1.255Ei-00 

Acetone 1 2.458E-06 7.3OOE-01 3.258E-02 

Carbon disulfide 10 7.285E-05 7.3OOE-01 9.657E-01 

Chlordane 40 2.674E-06 2.8 1OE-06 3.544E-02 

SOUTH LIME SLUDGE POND 

Radionuclides 

U-238 

OrEaniCs 

Benzoic Acid 

60 2.929E-07 2.331E-09 6.8798-04 

60 8.206E-05 7.234E-06 1.927E-01 

60 7.348E-03 4.526E-05 1.725E41 

40 9.292E-03 2.920E+O 1 2.1 82E+O 1 

ACTAVE FLYASH PILE 

Radionuclides 

Sr-90 

u-234 

U-235 

U-238 

80 7.188E- 11 4.449E- 13 3.819E-07 

60 1.157E- 13 2.33 1E-09 6.145E- 10 

60 1.425E- 1 1 7.234E-06 7.571E-08 

60 2.446E-09 4.526E-05 1.3OOE-05 

0-4-1 1 
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Maximum Maximum 
Time to Loading Conc. in Screening Loading Rates 

Reach Aquifer Aquifef Levels' into the Aquifef 
constituents (m) (mg/Q) (mg/Q) 

0 

Inomanics 

9.7i 8E-03 - - -. - ~ 1.4aoE-.o-l ~ - .. 

~. ~- - 

5.163E41 
- . ~ .  ~. - - ~ 

5 
.~ 

Cy-dde 
Mercury 280 1.239E-05 2.2OOE-03 6.582E-02 

Molybdenum 280 1.378E+00 2.92OE-02 7.3 19E43 

Organics 

1 ,l-Dichloroethene 

2-Chlorophenol 

15 0.0 6.08OE-06 0.0 

40 1.183E-02 3.66OE-02 6.284E41 

4-Chloro-3-methylphenol 300 1.827E-03 NA 9.7O9E+00 

Benzoic Acid 20 1.974E-02 2.920E41 1.049E+02 

INACTIVE FLYASH PILE 0 
Radionuclides 

Sr-90 

u-234 

U-235 

120 1.642E- 13 4.449E- 13 1.2 16E-O9 

80 3.097E- 13 2.33 1E-09 2.2WE-09 

80 3.942E- 1 1 7.234E-06 2.92OE-07 

U-238 80 2.42OE-09 4.526E-05 1.793E-05 

Inorganics 

Cyanide 5 6.122E-03 1.46OE-0 1 4.5 3 5 E 4  1 

Mercury 340 1.235E-05 2.2OOE-03 ' 9.147E-02 

Molybdenum 520 3.553E-0 1 2.92OE-02 2.632E43 

Organics 

1 * 1,l -Trichloroethane 140 0.0 6.5 8OE-01 0.0 

Benzoic Acid 30 1.856E-02 2.92OEi-01 1.375E+02 

Carbon disulfide 50 2.283E-04 7.3OOE-01 1.69 1 E+00 

0-4- 12 
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Maximum MaximUm 
Time to Loading Conc. in Screening Loading Rates 

Reach Aquifer Aquifel' Levels' into the Aquifer' 
0 

constituents (PI (mg/p) (mg/Q) (mg/day) 

Radionuclides 
-. -. ._. - -~ ~ __ -. - _ _  ..__. . - ~ ~ _ _ _ _  ~~ . . ~ . ~  - . .... .- -. - -. ~ ... -. -~ 

u-234 40 . 3.246E-07 2.33 1E-09 4.453E-03 

U-235 40 5.003E-05 7.234E-06 6.863E-01 

U-238 40 4.3 19E-03 4.526E-05 5.925E41 

Inomanics 

Manganese 700 1 M4E-07 3.65OE-03 1.46OE-03 

Mercury 140 3.19OE-08 2.2OOE-03 4.376E-04 

Organics 

Acetone 5 8.946E-13 7.300E-01 1.227E-08 

' The number of significant figures are provided for calculational purposes, and do not reflect the 
accumcy of the value. 
NA indicates screening level is not available. 
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TABLE 0.4-3 

RESULTS OF VADOSE ZONE MODELING - OPERABLE UNIT THREE 
SITE WIDE CHARACTERIZATION REPORT 

- - -  - _ .  - - Maximum - - _Maximum _. 

Time to Loading Conc. in Screening Loading Rates 
Reach Aquifer Aquifer Levels into the Aquifef 

constituents (yrs) (mg/p) (mglQ) (mg/day) 

Radionuclides 

u-234 120 1 .mE-07 2.33 1E-09 6.03OE-04 

U-235 120 1.296E-OS 7.234E-06 7.62OE-02 

U-238 120 1.786E-03 4.526E-05 1 .OS 1E41  

The number of significant figures are provided for calculational purposes, and do not reflect the 
accuracy of the value. 0 

0-4-14 120 



4344  
FEMP-SWCRQ FINAL 

March 1993 

TABLE 0.4-4 

RESULTS OF VADOSE ZONE MODELING - OPERABLE UNIT FOUR 
SITE WIDE CHARACTERIZATION REPORT 

SILOS 1 & 2 

Radionuclides 

u-234 

U-235 

U-238 

Inomanics 

Boron 
Cyanide 

Mercury 

Organics 

1 &Dioxane 

Trichlomthane 

100 

100 

100 

160 

10 

460 

10 

120 

4.048E-08 2.33 1E-09 

6.167E-06 7.234E-06 

6.878E-04 4.526E-05 

4.918E-01 N A ~  

1.35 1E-02 1.46OE-01 

4.247E-07 2.2OOE-03 

5.14OE-04 NA 

0.0 NA 

2.19OE-05 

3.336E-03 

3.72 1E-0 1 

2.660Ei-02 

7.308E- 

2.298E-04 

2.781E-01 

0.0 

SILO 3 

Radionuclides 

u-234 120 3.741E-02 2.33 1E-09 9.267E- 

U-235 120 7.353E+OO 7.234E-06 1.821Ei-03 . 
U-238 120 7.156E+O2 4.526E-05 1.773EM5 

Inorganics 

Mercury 580 1.648E-03 2.2OOE-03 4.08 1E-01 

' The number of significant figulles are provided for calculational purposes, and do not reflect the 
accuracy of the value. 
NA indicates screening level is not available. 
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RESULTS OF VADOSE ZONE MODELING - OPERABLE UNIT FIVE 
SITE WIDE CHARACTERIZATION REPORT 

Radionuclides 

Sr-90 . 

Tc-99 

u-234 

U-235 

U-238 

Inorganics 

Mercury 

Organics 

1,1 -DicNoroethane 

Benzoic acid 

N-Nitrosodi-propylamine 

260 

40 

100 

100 

100 

420 

45 

50 

20 

2.641E-16 

2.427E-05 

7.201E-03 

2.098E+OO 

1.481E+02 

9.69 1 E-04 

0.0 

2.777E-02 

2.341E-07 

4.449E- 13 

9.252E-08 

2.33 1E-09 

7.234E-06 

4.526E-05 

2.2OOE-03 

7.3OOE-01 

2.920Ei-01 

7.45OE-04 

3.145E- 12 

2.89OE-01 

8.575Ei-01 

2.498Ei-04 

1.763Ei-06 

1.154Ei-01 

0.0 

3.3m+02 

2.787E-03 

PLANT 6 AREA 

Radionuclides 

Sr-90 100 1.980E- 1 1 4.449E- 13 1.263E-07 

Tc-99 

u-234 

U-235 

U-238 

Inorganics 

Cyanide 

20 5.6 18E-05 9.252E-08 3.584E-01 

60 3.978E-03 2.33 1E-09 2.538E41 

60 6.299E-01 7.234E-06 4.0 19E43 

60 2.28%+02 4.526E-05 1.458E+06 

5 1.359E-02 1.46OE-01 8.669Ei-01 . * 

0-4- 16 
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Maximum Maximum 

Time to LoadingConc. Screening LoadingRates 
Reach Aquifer in Aquifer" Levels' into the Aquifer" 

constituents (yrs) (mg/Q) (mg/Q) @g/day) 

0 

Organics 

12-Dichlomthene 50 0.0 N A ~  0.0 

2-Hexanone 

Temchlomthene 

Trichlomthene 

Vinyl chloride 

10 2.609E-03 NA 1.665E+O1 

130 0.0 7.16OE-06 0.0 

130 0.0 3.32OE-04 0.0 

5 1.175E-03 1.92OE-06 7.497Ei-00 

PLANT 9 AREA 

Radionuclides 0 Sr-90 

Tc-99 

u-234 

U-235 

U-238 

Organics 

2-Hexanone 

Bromodichloromethane 

Carbon disulfide 

520 

40 

1 60 

160 

160 

35 

100 

170 

2.3 12E-20 

3.485E-05 

7.60 1 E-04 

1.757Ei-00 

1.268E41 

3.6 86E-04 

1.257E-03 

5.561E-04 

4.449E- 13 

9.252E-08 

2.33 1E-09 

7.234E-06 

4.526E-05 

NA 

1.46OE-01 

7.3OOE-01 

8.1WE-17 

1.235E-01 

2.694Ei-00 

6.226E43 

4.493EW 

1.306E+00 

4.456Ei-00 

1.971Ei-00 

0-4-17 
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4 3 4 4  
Maximum MaximUl 

Time to LoadingConc. Screening LoadingRates 
Reach Aquifer in Aquifef Levels' into the Aquifef 

Constituents (PI (mg/O (mg/O (mg/day) 

0 

Radionuclides 

Sr-90 
. . __ - . - . - .-- -- - - -  - 

Tc-99 

u-234 

U-235 

U-238 

Inorganics 

Mercury 

Organics 

1.1 -Dichlomthane 

1.1 2-Trichloroethane 

1 ,2-Dichloroethane 

Carbon disulfide 

Vinyl chloride 

- - ._ - - - 
320 

40 

120 

120 

120 

640 

60 

140 

35 

110 

15 

.. - - - - . . .- 

5.912E- 17 

5.2 1OE-05 

6.805E-05 

1 .904E-02 

1.264E+00 

1.93OE-03 

0.0 

0.0 

2.222E-12 

7.282E-04 

4.33OE-04 

~. - ~ .~ - _ _  .__ 

4.449E-13 1 .592E- 13 

9.252E-08 1.403E-0 1 

2.331E-09 

7.234E-06 

4.526E-05 

2.2OOE-03 

7.3OOE-0 1 

NA 

4.0 1OE-05 

7.3OOE-01 

1.92OE-06 

1.833E-01 

5.127Ei-01 

3.405EG3 

5.199Ei-o 

0.0 

0.0 

5.985E-09 

1.961Ei-o 

1.166Ei-o 

' The number of significant figures are provided for calculational purposes. and do not reflect the 
accuracy of the value. 
NA indicates screening level is not available. 
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FIGURE 0.4-1. 

TIME (YEARS) 

MASS LOADING OF URANIUM-238 INTO THE GREAT MIAMI 
RIVER AQUIFER FROM WASTE PIT 1 (OPERABLE UNIT 1) 

0419 
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FIGURE 0.4-2. MASS LOADING OF URANIUM-238 INTO THE GREAT MIAMI RIVER 
AQUIFER FROM SOLID WASTE LANDFILL (OPERABLE UNIT 2) 0 
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2.5 

0 

TIME (YEARS) 
30 

FIGURE 0.4-3. MASS LOADING OF URANIUM-238 INTO THE GREAT MIAMI RNER 
AQUIFER FROM PLANT 1 STORAGE PAD (OPERABLE UNIT 3) 0 
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TIME (YEARS) 

FIGURE 0.4-4. MASS LOADING OF URANIUM-238 INTO THE GREAT MIAMI RIVER 
AQUIFER FROM SILOS 1&2 (OPERABLE UNIT 4) 0 
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term decreases faster during the simulation period. These factors cause an unsteady variation along 
with a sharp decline in the loading rates as shown in Figure 0.4-5. 

The selected constituents to be modeled using SWIFT III were based on the risk associated with 
- - - -human kalth_from the- ingestion-of w-@r from the- Great Miami-Aquifer.-'llhe modeling of - - - - - - 

contamlMn * t migration through the vadose zone to the Great Miami Aquifer, revealed that the peak 
co- '011s of some constituents reaching the aquifer can be expected to be quite low. These 
concentrations would be further diluted in the aquifer. consequently, the modeling of these 
contaminants in the aquifer was not considered justifiable for the human health risk assessment. 

- __ - - 

- - __ _ _  - _ _  - - - - - - - - - - ___ - __ __ - - - - - - - - - - - - _ _  - _ _ _ _  - - - - - _ _  __ - 

The decision to model a constituent in the aquifer was based on whether the concentmtion in the 
leachate exceeded a predetermined screening level. The concentration in the leachate (before dilution 
in the aquifer) capable of producing a lo-' lifetime risk of cancer was selected to be an appmpriate and 
conservative screening level. These screening levels are presented in Tables 0.4-1 through 0.4-5 to 
provide a basis for selection of the constituents to be used for aquifer modeling. The selection of this 
low concentration ensures that no chemical capable of contributing a significant risk to the site-wide 
RME was overlooked in the groundwater fate and transport pottion of the risk assessment. If the 
predicted concentration of a given constituent at &e vadose zone/aquifer interface equals or exceeds 
the respective screening level concentration, the constituent was selected for aquifer modeling. Table 
0.4-6 presents a summary of constituents which were considered for aquifer modeling. a 
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. ._ - - - - - . - - __  - - ._ - 

Constituents 
- -  
Radionuclides 

Np237 

Sr-90 

Tc-99 

u-234 

U-235 

U-238 

Inorganics 

Barium 

Boron 

Copper 
Manganese 

Mercury 

Molybdenum 

TABLE 0.44 

-_ - _ _  - _ - - . _ _  - 
Loading screening 

(mg/o) (mfm 
Concentration Levels 

3.8OE-06 1.067E-08 

7.19E-11 4.449E- 13 

2.34E-04 9.252E-08 

3.74E-02 2.331E-09 

7.35E+Oo 7.234E-06 

7.16E+02 4.526E-05 

8.635-04 3.66E-01 

1.14E-01 NA' 

1.4 1E-OSb NA 

1 .ME-07 3.65E-03 

1.93E-03 2.2OE-03 

1.38E+00 2.92E-02 

1 ,2-Dichloroethene 

1,4-Dioxane 

___ ~~ 

1.03E-09" NA 

4.46E-04' NA 

SUMMARY OF THE CONSTITUENTS OF CONCERN WHICH WILL ENTER THE 
AQUIFER IN 10oO YEARS AND THE CONSTITUENTS FOR SWIFT III MODELING 

- -  - Is constituent-- - 
Used for the 
SWIFTIII 
Modeling? 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

No 

No 

No 

Yes 

Potassium I 1.29E+Oob I NA No 

Organics I I 
1.1-Dichloroethane I 3.16E-06 I 7.3OE-01 No 

1.1-Dichloroethene I 5.45E-11 I 6.08E-06 
~ 

No 

I 9.46E-05 I 2.20E41 No 

1.1,l-Trichloroethane I 6.9OE-21 I 6.58E-01 No 

1.13-Trichloroethane I 4.OOE-21 I NA No 

1.2-Dichloroethane 
~~ 

I ~ 2.22E-12 I 4.01E-05 No 

No 

No 

0-4-25 
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organics 

2-Hexanone 
- __ - 

21,Chlokphenol 

4-Chlom-3-methylphenol 

Acetone 

Benzoic acid 

Bmmodichlommethane 

carbon disulfide 

Chlordane 

Cyanide 

N-Nitmsodi pmp ylamine 

Tetrachtoroethene 

trans- 1.2-Dichlomethene 

Trichlomethane 

Trichlomethene 

Vinyl chloride 
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2.6 1E-03d 
- 

1. i8~-02- 

1.8 3E-03 

2.458E-06 

2.78E-02 

1.26E-03 

7.28E-04 

2.674E-06 

1.53E-02 

2.34E-07 

4.79E-12 

3.34E-02 

5.79E- 17" 

1.28E- 1 1 

3.93E-02 

NA 
_ -  

- 3.66ELO2 

NA 

7.3OE-01 

2.92Ei-01 

1.46E-01 

7.3OE-0 1 

2.81E-06 

1.46E-0 1 

7.4%-04 

7.16E-06 

1.46E-01 

NA 

3.32E-04 

1.92E-06 

No 

NO 

Yes 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

Yes 

_ _  - -  

' NA indicates screening level is not available. 
Concentration is less than background concentrations, therefore, it was not included in the SWIFT 
III modeling. 
Concentration is below analytical testing methods and, therefore, it was not included in the SWIFT 
III modeling. 
The constituent of concern was eliminated from the aquifer modeling due to application 
complications. 

. - . . -. - 

- . 
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05.0 AQUIFER MODELING 

0.5.1 MODEL BACKGROUND AND DEVELOPMENT 
Groundwater modeling for the site-wide risk analysis was performed with the calibrated groundwater 
flow model for the FEW. This model utilizes the SWIFT 111 code and was previously calibrated 
using groundwater elevations obtained during the Aphll986 monitoring period. A brief summary of 
the calibration and the results of the calibration are presented in this section. 

9 
- - - - - -_ - - - _ - - ___  - - - _ _  __ - _ - _  _ _  - - __ - - - - _ _  - - - - - - 

- - - - __ - - - The gr0Uiidwater modelingprogram was initiated-to define groundwater transport in and-around the------- 
FEW. The selection, verification, calibration, and results of groundwater modeling are presented in 
two separate reports (IT 1990 and A S m  1990). The groundwater model used in support of the site- 
wide risk analysis is a finitedifference computer model of groundwater flow and solute transport. The 
computer program used is SWIFT 111, version 2.25. A detailed presentation of the model, its 
development, and the baseline input data was issued as a part of the overall modeling report pIepared 
under the RI/FS (ASI/IT 1990). Only the most pertinent information is presented here. A 
comprehensive verification study of the SWIFT 111 code has also been completed and a report issued 
(IT 199Ob). 

Steps in the development of the model for application to the FEW have included: 

Construction and calibration of a regional, twodimensional, steady-state groundwater 
flow model 

Construction and calibration of a regional, threedimensional, steady-state groundwater 
flow model 

Application of a local, two-dimensional, analytical solute transport model to help 
strategize the numerical solute transport model 

Construction of a local, two-dimensional, transient solute transport model 

Construction and calibration of a local, three-dimensional, transient solute transport 
model with uranium concentration data from the monitoring wells. 

The regional model covers an area of 28.7 square miles (74.3 Ian'), including the FEMP, the Southern 
Ohio Water Company (SOWC) collector wells, and a portion of the GMR. The regional model's grid 
spacing varies between 250 feet and 2OOO feet (76 m and 610 m), and has the closest grid spacing in 
the area of the SOWC collector wells. It was calibrated against field data using a steady-state flow 
condition and calibration results were incorporated into the local area model. 

The local model covers a smaller area than the regional model and uses a tighter grid spacing, with 
grid cells 125 feet (38 m) on a side. The smaller grid was established to include the area of the 
existing uranium plume, and extends from the northern part of the FEMP to approximately 1500 feet 

I 
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(460 m) north of the Gh4R (Figure 0.5-1). The grid size was selected based on the need to simulate a 
uranium dispersivity of 100 feet (30 m) longitudinally, which was the preferred value based on 
literature review (IT 199Ob). Using this dispersivity value, the grid size was selected to accommodate 
dispexsivity values as low as 62.5 feet (19 m), or half the distance of the local grid area of 125 feet 
(38 m). -The relationship between-the local and-regional models was established by imposing the _. - 

steady-state flow field predicted by the regional model onto the local solute transport model. 
. - - _. _ _ _  

The regional and local models each contain five layers (Figures 20-8 and 20-9 of the Groundwater 
Report { ASUrr 1990)). The uppermost two layers represent the upper and lower parts of the upper 
Great Miami Aquifer that underlies the area. The middle layer represents a clay interbed that is 
present in the immediate vicinity of the FEMP site, and the lowermost two layers represent the upper 
and lower parts of the Great Miami Aquifer. In regions where the clay intednxl is not present, the 
middle layer has the same characteristics as the upper two layers. The layers extend laterally into 

- __ - - __ - - - - - - - - - - - - - - __ - - - - - - - - - - - - __ - - - - - - - - - - - - - _ _  - __ - - - 

bedrock to the edges of the buried valley that contains the aquifer. The number of aquifer cells in 
each layer was decreased with depth in the aquifer to simulate the namwing bedrock valley. This was 
done using bedrock topography maps of the region and simulated the U-shaped buried valley which 
contains the Great Miami Aquifer. 

Pumping wells are located in the area spanned by both the regional and local models. These include a 
FEMP production well and three industrial wells located south of the FEMP site in both models. 
Pumping from each of these wells was assigned to the proper cell and layer in the model. In addition, 
the regional model also simulates the presence of two large capacity collector wells owned by the 
SOWC located by the GMR. Although they are not directly included in the local model, they do 
influence its results by way of the boundary conditions brought in from the regional model. 

The calibration of the groundwater flow model was performed by comparing hydraulic heads 
calculated by the model against heads measured in numerous monitoring wells throughout the FEW 

and surrounding areas. This calibration was performed using the regional flow model. Reasonable 
estimates of hydraulic conductivity and recharge were initially input into the model and then varied 
within an acceptable range to adjust model-computed heads into agreement with observed monitoring 
well heads. The monitoring well heads used for calibration were measured in 1986 and are shown in 
Figure 0.5-2. This period represents average groundwater conditions and water level elevations as 
indicated by time-series analysis. 

The model used varying hydraulic conductivity values for the five layers based on the results of the 
calibration. The uppermost and middle layers were assigned hydraulic conductivity values of 450 feet 
per day (140 dday), and the lowermost layers used 600 feet per day (180 m/day). In addition, a 
portion of the middle layer which underlies the FEW was assigned 0.0003 feet per day (9 x 
m/day) as a hydraulic conductivity value to represent the clay interbed (as shown by geologic 

0-5-2 
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FIGURE 0.5-1 
SWIFT I l l  LOCAL AREA MODEL GRID 
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brings). This simulated the presence of a low permeability clay and created a semi-confining layer 
underneath part of the FEW and its surrounding area. @ 
Recharge rates set as a result of the regional model calibration were assigned to several different 
zones. In areas where the sand and gravel aquifer is overlain by glacial overburden, a recharge of 6 
inches per year (0.15 m/yr) was used. Regions where the Great Miami Aquifer is exposed at the 
surface use 14 inches per year (0.36 dyr) ,  with Paddys Run channel W i g  assigned a value of 32 
inches per year (0.81 m/yr) in the local model to simulate its increased infiltration. An additional 
regiOn,-the aikai%vered by thii FEMP was atso kcludd as a ConSeqUence of the-sknSitivi*-analysis. - ~ 

This region was assigned a value of 2 inches per year (0.05 dyr) to simulate the developed nature of 
the site and the effects of stormwater drainage into the storm sewer system. 

- - - 

- - -  - - - - - - __ 

Groundwater flow conditions simulated by the model were successful and reproduced the observed 
flow conditions throughout the study area. Based on water levels from 55 wells, the arithmetic mean 
residual (observed head minus calculated head at the monitoring well) for the calibrated flow model 
was 0.33 feet (0.1 m). The excellent match portrayed by this residual value is realized when 
compared to a total change in hydraulic head of approximately 20 feet (6.1 m) over the modeling area. 
The mean of the absolute values of the residuals was 1.08 feet (0.33 m), with a standard deviation of 
1.36 feet (0.41 m). Water balances performed using the model showed total inflow and total outflow 
from the model to agree within 0.2 percent. 

To maintain hydraulic similarity between the regional and local flow models, a computer program was 
used to check, cell by cell, the correspondence of heads in the local model with heads in the regional 
model. The program verified that the regional flow model calibration was preserved in the local 
model which was used for solute transport; thus, no new flow calibration was necessary. The local 
model used hydraulic parameters identical to those used in the calibrated regional model. Boundary 
conditions for the local model were set from corresponding cells in the regional model to maintain the 
hydraulic similarity. This resulting potentiometric surface is shown in Figure 0.5-3. 

0.5.2 CONCEITUAL MODEL FOR SITE-WIDE RISK ASSESSMENT 
The pundwater modeling performed for the site-wide risk analysis was done utilizing data obtained 
from the vadose zone modeling results. Compounds were initially simulated to determine their 
transport rates through the vadose zone. This modeling using one-dimensional seepage analysis (see 
Section 0.5.0) derived loading rates and times for each of the 21 potential source areas within the five 
operable units. Each of these source areas, its associated operable unit, and the area it occupies is 
shown in Table 0.5-1. 

0-5-5 
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Using the results of the vadose zone modeling, the loading rates of each compound were used to 
calculate the expected maximum concentration which would occur in the Great Miami Aquifer. These 
expected maximum concentrations were then compared to risk-based screening concentrations to 
determine if a significant amount of risk would be developed from each compound. This resulted in 
10 compounds to be modeled, that are already presented in Table 0.4-6. 

_ -  - - - - _- 

As stated previously, the calibrated groundwater flow model for the FEMP was used to simulate the 
solute transport of the compounds in the Great Miami Aquifer. Based on the aquifer loading rates 
derived from the vadose zone modeling, loading periods were defmed-for each compound-to reduce- - - -- - -- -- 

the amount of data entry required. In general, loading periods ranged from 10 to 200 years in length 
and were defined in direct proportion to the changes in loading rates for each compound. Thus, 

compounds with steady loading rates had long loading periods, while compounds with variable loading 
rates used short loading periods. This allowed the simulation of short loading '*spikes" while at the 
same time minimizing data input and runtimes. 

- -- 

Compounds were simulated for a total of lo00 years in the Great Miami Aquifer or until their 
concentrations reduced below 1 microgram per liter @g/Q). Below this level, numerical dispersion 
inherent in the model began to approach the same magnitude as the compound's concentration level. 
Results were output every 25 years for all compounds, to allow for calculation of risk levels in the 
aquifer at various times. 0 
0.5.3 SATURATED Flow MODELING FOR SITE-WIDE RISK ASSESSMENT 
Saturated flow modeling for the site-wide risk analysis was initiated by dividing each of the loading 
curves generated by the vadose zone modeling into loading periods. As stated previously, the lengths 
of the loading periods were varied based upon the change in loading experienced by each compound. 
Loading rates for each period were calculated by averaging the results of the vadose zone modeling 
over the length of each period. In this way, total mass M o w  into the aquifer was maintained. 
Loading rates were assigned to each of the 21 potential source areas in the model and were adjusted to 
account for the varying surface area occupied by each source. Model source areas were calculated by 
dividing the area of the actual source by the area of a model grid cell, which is 125 feet (38 m) on a 
side (a total of 15,625 square feet [ 1450 m2J). This defined the number of cells needed for each 
source area in the model as shown in Table 0.5-1. Cells in the model were then assigned to each 
source area to correspond with the physical location of the source. These areas iue shown in Figure 
0.54. The loading rate for each compound was then divided by the number of model cells in each 
source area to derive the adjusted loading rate for each cell in the source area. 
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TABLE 05-1 

SOURCE AREAS FOR FEMP AQUIFER MODEL 

. _ _  ~. . . . 

Location 

Area’ Number of Cells 
. for- - ._ .. - 

-m2 - xfi3 Modeled Area 

waste Pit 5 

Waste Pit 6 

Clearwell 

Bumpit 

14,965 (161,077) 10 

3,011 (32,410) 2 

2,737 (29.46 1) 2 

2,019 (21,732) 1 

Ouerable Unit 2 

Solid Waste Landfill 3,931 (42,313) 3 

North Lime Sludge Pond 2,604 (28,029) 2 

South Lime Sludge Pond 2,751 (29,612) 2 
0 

Active Flyash Pile 8,715 (93,806) 6 

Inactive Flyash pile 12,150 (130,782) 8 

South Field 22,501 (242,200) 16 

Ouerable Unit 3 

Plant 1 Storage Pad 

Ouerable Unit 4 

silos 1 & 2 

9,187 (98,888) 6 

934 (10,054) 1 

silo 3 467 (5,027) 1 

ODerable Unit 5 

PlantmArea 

Plant 6 Area 

26,040 (280,292) 18 

17,440 (187,723) 12 

Plant 9 Area 5,813 (62,571) 4 

Pilot Plant Area 4,650 (50,052) 3 

The number of signifcant figures are provided for calculational purposes and do not reflect the accuracy of 0 the value. 
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In tfie case of U-234, U-235, and U-238, all three uranium isotopes were modeled as one compound to 
simplify the modeling and to allow the use of the previously calibrated total-uranium solute transport 
model. Because the previous model utilizes total-uranium and because the uranium at t fae  FEMP is 
mostly U-238 (approximately 99 percent by mass), this approach was used. 

' 

_ -  - _  
Initial baclrground Concentrations of e k h  compound iii the aquifer w e e  set at Zero, with--&e exception 
of uranium, which used the results of the calibrated local solute transport model for uranium at the 
FEW to set initial concentrations. The construction, calibration, and d t s  of this model have been 

concentrations for model Layer 1 (the uppermost layer) from the calibrated solute transport model are 
shown in Figure 0.5-5. 

- presented in a previous report ( A S W  199O),-and wilhot-be presented here. - "le uranium - - - . _ _ _ _  . 

The model simulations for the compounds at the FEMP used dispersivity values of 100 feet 
(30 m) longitudinal and 10 feet (3 m) in the transverse direction. These values were determined 
during the solute transport calibration for uranium and are based on values taken from literature review 
(ASI/lT 1990 and Walton 1985). Retardation factors were compound-specific and are summarized in 
Table 05-2. These values are based on literature reviews of the specific compounds in sands and 
gravels similar to the Great Miami Aquifer. 

Model simulations were done using SWIFT III on a Prime EXL325 minicomputer. Simulation 
execution times vaned between 60 and 170 hours and required extensive computing capacity. Output 
was written to a single file from which relevant data was extracted using data manipulation programs 
written for that purpose. 

Contour plots were made for selected constituents at the simulation times of 10,30, 100,300, and 
lo00 years. Figures 0.5-6 through 0.5-10 illustrate the changing uranium concentrations in Layer 1 
of the aquifer predicted by the model. Figures 0.5-5 through 0.5-8 depict a plume of uranium in 
groundwater along the southern boundary of the FEMP property. It appears that this plume originated 
from direct charging of the aquifer by surface water contaminated by soluble forms of uranium 
through the smam bed of Paddys Run. Since drainage controls have been added and production has 
ceased, it has been assumed that this source of loading to the aquifer has also stopped. 

0 

Contributions from buried sources around the FEMP begin to appear in the aquifer around 100 years 
after the beginning of the simulation (Figure 0.5-6). This loading peaks under the production area just 
before! 300 years, and remains virtually unchanged over the next 700 years of the simulation 

0-5-9 
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In the case of U-234, U-235, and U-238, all three uranium isotopes were modeled as one compound to 
simplify the modeling and to allow the use of the previously calibrated total-uranium solute transport 
model. Because the previous model utilizes total-uranium and because the uranium at the FEMP is 
mostly U-238 (approximately 99 percent by mass), this approach was used. 

Initial background cdncentrations of each compound in the aquifer were set at zero, with the exception 
of uranium, which used the results of the calibrated local solute transport model for uranium at the 

presented in a previous report (ASWT 1990), and will not be presented here. The uranium 
concentrations for model Layer 1 (the uppermost layer) from the calibrated solute transport model are 
shown in Figure 0.5-5. 

0 
. 

- - - - - - - - - - - _- _ _  - __ - - - - - - - - __ - - - - -_ - - - - - - - - - - - - - - - - -_ - 

- - - - - - FEW - - _to-et &iti@-mgcentrationsy The_ co~guction,@bqt.ion, and o f  md-el-haje-bee-n _ _  _ _  - 

The model simulations for the compounds at the FEMP used dispersivity values of 100 feet 
(30 m) longitudinal and 10 feet (3 m) in the transverse direction. These values were determined 
during the solute transport calibration for uranium and are based on values taken from literature review 
(ASI/lT 1990 and Walton 1985). Retardation factors were compound-specific and are summarized in 
Table 05-2. These values are based on literature reviews of the specific compounds in sands and 
gravels similar to the Great Miami Aquifer. 

Model simulations were done using S W "  III on a Prime EXL325 minicomputer. Simulation 
execution times varied between 60 and 170 hours and required extensive computing capacity. Output 
was written to a single file from which relevant data was extracted using data manipulation programs 
written for that purpose. 

Contour plots were made for selected constituents at the simulation times of 10, 30, 100, 300, and 
lo00 years. Figures 0.5-6 through 0.5-10 illustrate the changing uranium concentrations in Layer 1 
of the aquifer predicted by the model. Figures 0.5-5 through 0.5-8 depict a plume of uranium in 
groundwater along the southern boundary of the FEMP property. It appears that this plume originated 
from direct charging of the aquifer by surface water contaminw by soluble forms of uranium 
through the stream bed of Paddys Run. Since drainage contmls have been added and production has 
ceased, it has been assumed that this source of loading to the aquifer has also stopped. 

Contributions from buried sources around the FEMP begin to appear in the aquifer around 100 years 
after the beginning of the simulation (Figure 0.5-8). This loading peaks under the production area just 
before 300 years, and remains virtually unchanged over the next 700 years of the simulation. 
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FIGURE 0.5-5 INITIAL CONCENTRATION (ppb) OF URANIUM 
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RETARDATION FACTORS AND HALF-LIVES FOR COMPOUNDS 0 . ./ 

MODELED BY S M "  III 

- - 
-~ - _ _  .RB-dionuclides - ~ - -. 

- - - ~ - -. ___ - __ -. - __ - - . - - - _  - __  - - - _ _ _  -. _-_ __  __ - _ _  - __ - 

Np-237 40.8 2,140,000 

Sr-90 20.9 28.6 

Tc-99 1.56 213,000 

U-233 12.0 1.6E+O5 

u-234 12.0 2.4E45 

U-235 12.0 7.0E+O8 

U-238 12.0 4.4E+09 

Inorganics 

Boron 24.9 NA' 

Molybdenum 80.6 NA 

Orpanics 

4-chloro-3-methylphenol 83.8 NA 

Vinyl chloride 1.26 NA 

' NA indicates "not applicable" 
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FIGURE 0.5-7 ESTIMATED CONCENTRATION (ppb) OF URANIUM 
IN GROUNDWATER BENEATH THE FEMP AFTER 30 .YEARS 

0-5-14 *" *.' 1 4 6 



FEMPSWCR-6 FINAL 
March 1993 

FIGURE 0.5-8 ESTIMATED CONCENTRATIONS OF URANIUM (ppb) IN GROUNDWATER 
BENEATH THE FEMP AFTER 100 YEARS 
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FIGURE 0.5-1 0 ESTIMATED CONCENTRATION (ppb) OF URANIUM 
IN GROUNDWATER BENEATH THE FEMP AT 1000 YEARS 
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Figures 0.5-1 1 through 0.5-20 portray model results for those constituents predicted to be present in 
the aquifer in significant concentrations. Note that 
figures. This is because some constituents were diluted below detection limits before they spread very 
far downgradient. 

constituents modeled are not &own in these 

- - -  - . - -  ~ - ~- ----  -- -- .~ ~ - .  - -~ ..... ~ 

Model results for each compound were examined to locate the time and location of the peak 
commtration of each constituent (Table 0.5-3). The model predicts that the peak ConCentCatons of 
these constituents of concern will occur before 300 years and be confined to the pmperty. One of 

- ~- __ these ~ - _ _  constituents, _ _ _  - N p 2 3 7 , - i s - p - ~ i - ~ d - ~ - - ~ ~  a~u-t..700-years m-r-*-e -sm-.o.f -ttie-m-delins-(Fipre- - ____ . . ~  , 

0.5-12). 
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flGURE 0.5-1 2 ESTIMATED CONCENTRAflON (ppb) OF NEPTUNIUM 
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FIGURE 0.5-13 ESTIMATED CONCENTRATION (ppb) OF TC-99 
IN GROUNDWATER BENEATH THE FEMP AT 10 YEARS 
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FIGURE 0.5-14 ESTIMATED CONCENTRATION (ppb) OF TC-99 
IN GROUNDWATER BENEATH THE FEMP A F E R  30 YEARS 
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FIGURE 0.5- 15 ESTIMATED CONCENTRATION (ppb) OF TC-99 
IN GROUNDWATER BENEATH THE FEMP AFTER 100 YEARS 
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FIGURE 0.5-17 ESTIMATED CONCENTRAION (ppb) OF BORON 
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FIGURE 0.5-18 ESTIMATED CONCENTRATION (ppb) OF MERCURY 
IN GROUNDWATER BENEATH THE FEMP AFTER 1000 YEARS 
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FIGURE 0.5-19 EsnMATED CONCENTRATION (ppb) OF VINYL CHLORIDE IN 
GROUNDWATER BENEATH THE FEMP AFTER 10 YEARS 
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FIGURE 0.5-20 ESTIMATED CONCENTRAflON (ppb) OF VINYL CHLORIDE 
IN GROUNDWATER BENEATH THE FEMP AFTER 30 YEARS 

0-5-28 



FEMP-swcR-6 FINAL 
March 1993 :: 

TABLE 0.5-3 4344 
MAXIMUIC, CONCENTRATIONS FOR COMPOUNDS 

MODELED IN THE AQUIFER BENEATH THE FEMP BY SWIFl' III 

Radionuclides 

Np237 

Sr-90 

Tc-99 

Inorganics 

Boron 

Molybdenum 

Organics 

4chloro-3-methylphenol 

Vinyl chloride 

1.472E-O4 700 

1.905E-09 

8.9 19E-03 

4.09oE-01 

3.237E+0 1 

8.497E43 

5.884E-02 

7.1 62E-01 

0-5-29 

100 

100 

100 

700 

300 

800 

20 
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0.6.0 UNCERTAINTY IN MODELING RESULTS 

The major uncertainty in the analysis is the estimation of leachate concentrations if insitu leachate data 
were not available. Based upon the data available, a conservative approach was used which 
may usually overestimate the contaminant concentration in the leachate. Each successively lower step 
on the hierarchy shown in Figures 0.3-1 and 0.3-2 increases the uncertainty in estimating the 
co- t concentration in the leachate from a waste area The major uncertainty with flow and 
transport modeling is in the prediction of attenuation/retardation and the fluid movement. A brief 

uncertainty in the modeling results are presented in the following sections. 

4344 
0 

- -  - . - - -  - - - - -  - - - _ _ _ -  - - _ - _  - _ _ _ - _  - 

- 
- - - - - __ - descriptionof g-ical, -an-d *ow-ed ~ ~ - m d e m g l i m i t 8 t i o ~ - ~ d  asm-pfons, a -- - - 

0.6.1 GEOCHEMICAL MODELING LIMlTATIONS AND ASSUMITIONS 
The EQ3/6 geochemical code estimates contaminant concentrations by calculating mineral solubilities 
in water/solid systems. These calculations have the following limitations and assumptions: 

A limited number of organic constituents can be modeled, and this can lead to low estimates 
of leachate concentrations for some inorganic constituents if organic complexation occurs 
with constituents not present in the data base. 

Mineral phases are assumed to represent the actual solid phases in the waste material. 

Dissolution and precipitation kinetics are instantaneous, and this can lead to estimates of 
concentrations that are too high or too low. 

Adsorption pn>cesses are not evaluated with the EQ3/6 model. 

Modeled concentrations are site-specific solubility limits, and in most cases these 
concentrations are the highest concentrations which can exist in solution. 

Rainwater is assumed to enter the waste areas to act as the leaching fluid and there is a total 
contact between the waste and the leaching fluid (rainwater). 

The first four bullets identify limitations and assumptions that introduce the greatest uncertainty in the 
calculated leachate concentration, and these merit further discussion. For example, a solution 
containing trace amounts of tributyl phosphate (an organic complex not present in the EQ3/6 
thermodynamic data base) will contain a greater concentration of uranium relative to a solution with 
no tributyl phosphate. With respect to the second bullet, if a contaminant is present in a metastable, 
amorphous form rather than a crystalline solid (Le., mineral), using a mineral phase for the solid will 

usually lead to low estimates of the contaminant concentration. This occurs because crystalline phases 
generally contain shorter and stronger element bonds relative to amorphous solids, and this leads to a 
lower solubility for the crystalline phase. In contrast to the statement of bullet three, dissolution of 
crystalline solids is rarely instantaneous or complete in the natural environment (e.g., feldspar), except 
for some highly soluble salts (e.g., NaCl), and this can lead to high estimates of contaminant 

0-6- 1 
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concentrations (i.e, a conservative emr). Assuming instantaneous precipitation of mineral phases can 
lead to low estimates of element concentrations if the mineral is difficult to nucleate and crystallize in 
the natural environment (e.g., dolomite). The calculated solubility concentrations may be too high 
because adsoxption reactions are not considered. Adsorption reactions can substantially lower some 

t concentrations below the calculated solubility limit (e.g., a+). Finally, the last bullet, i.e., contamlMn 
the assumption of total contact between the waste and the leaching fluid (rainwater) and m 
containment of the leachate concentrations produces higher concentrations than would be anticipated 
under actual conditions. 

' 
_ _  - - - - - - _ - __ - __ - - - - - - - - - - - - - - _ _  - - -_ - - - - - -_ - - - - _ _  - - 

- - - - - - - - - - - - - - - - - -_ - - - - - _- - - - - - - - - - - - __  - - - - - - - - - _-__ __ - - - - - 

0.6.2 FLOW AND TRANSPORT MODELING LIMITATIONS AND ASSUMPTIONS 
The flow and transport codes used to complete the analysis are HELP, ODAST, and SWIFT III. To 
use thise codes it was necessary to make certain assumptions based on the adequacy of the data base 
and the type of code used. These assumptions included: 

Steady-state Miltration conditions were assumed. Infiltration rates were based upon a 
projected water balance for the site developed using the HELP model. 

Moisture content was evaluated as an average, steady-state condition and was estimated 
using impirical relations. 

The layer of brown clay or weathered till was not included in the vadose zone modeling 
because of numerous fractures present within this zone and it was assumed that this layer 
does not represent a flow barrier. 

9 The presence of glaciofluvial interbeds within the glacial overburden was ignored 

For the hydraulic conductivity of unweathered till, values from slug tests at the site even 
though these tests were of glaciofluvial interbeds rather than unweathered till are used. 

The use of K,, and R, to describe the reaction tern of the transport equation assumes that an 
equilibrium relationship exists between the solid- and solution-phase concentrations and that 
the relationship is linear. 

With the exception of uranium, it was necessary to use published or calculated K,, values 

Biodegradation rates for the organic compounds were taken from literature 

For a multiple-layer hydrostratigraphic unit, the program ODAST was performed for each 
individual layer to calculate the normalized concentrations at the bottom of each layer for 
each time step, then time shift Layer 2 output to reflect the delay introduced by Layer 1. 

Same depletion rate is used for both Layers 1 and 2 although the concentration curve on top 
of layer two may look like a bell curve, which may be difficult to approximate with a 
function of the form C, ea. 

0-6-2 163 



FEW-SWCRd hAL4 344 
March 1993 

Migration of contaminant in the vadose zone is only h the vertical direction 

Initial condition is disregarded in the vadose zone modeling 
0 

The first five bullets identify limitation and assumptions that are conservative and will tend to 
overestimate flow velocities. The assumption of Steady-State moisture condition is conservative in that 
the effects of wetting and drying cycles are ignored. The selection of this hydraulic conductivity 
d t s  in a very conservative projection of flow based upon the marked differences in the anticipated 
hydrogeologic characteristics of unconsolidated-glaciofluvial interbeds versus a consolidated- - - - - - - - - -- - - - 

unfractured till. Based on the assumptions of steady-state moisture content, the selected K value, and 
a hydraulic gradient of 1, the calculated seepage velocity is conservative and will tend to overestimate 
the rate of fluid movement. 

_ _ _ _  . 

- 

The next three bullets represent assumptions for attenuation/retardation (e.g., adsorption) and decay 
processes. The inherent problems associated with using these values must be recognized. & values 
are highly sensitive to changes in the major chemistry of the solution phase. It is, therefore, important 
that the values be measured or estimated under conditions that will represent as closely as possible 
those of the contaminant plume. It is also important to note that the major geochemistry of the plume 
will change over time and be affected by multiple solutesthat are present in any waste disposal 
facility. Projected organic and cyanide concentrations in the aquifer are highly uncertain because of 
the lack of site specific data on constituent decay in the vadose zone. Use of literature values may 
produce either over- or underestimation of contituents’ concentrations in the aquifer. 

0 
The last four bullets represent the limitations of using a one-dimensional analytical model. To 
investigate the uncertainty from layer by layer ODAST m, a weighted average approach was tested, 
which indicated an underestimation of the time of peak concentration by approximately an order of 
magnitude. 

A majority of the organic compounds (retardation factor greater than 100) that have been identifed as 
the constituents of concern in the Site-Wide waste areas do not reach the aquifer within loo0 years. 
The organic compounds that are highly soluble (low retardation factors) are projected to reach the 
aquifer, but due to the use of biodegradation rates, the concentrations of these compounds are 
significantly reduced (several orders of magnitude lower than their detection values) and are reported 
as not I.eaching the aquifer. It should be noted here that the actual retardation factors and especially 
the organic decay rates at the EMP may not closely follow the assumed literature values particularly 
over the long tern. Deviations from assumed literature values may significantly affect contaminant 
fate predictions. 
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P.1.0 INTRODUCTION 

The modeling approach used to estimate contaminant concentrations in surface water and sediment 

contaminant transport by runoff requires characterization of the contaminants in the initial soil or waste 
source term. Once a nmoff scenario is selected, one of two models will be used to quantify the 
migration of contaminants to stream sediment and surface water from erosion by runoff effluent. 

- resulting from transport by surface water m o f f  is described m this appendix. Modeling the - 

- -- __ -. - - - - - - - - - - - - - - . __ - 
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P.2.0 MODEL DESCRIPTION 

P.2.1 CALCULATION OF SOIL LOSS FROM RUNOFF 
The two soil loss models, obtained from the EPA SuDerfund Exmure Assessment Manual @PA 
1988). are the Universal Soil Loss Equation (USLE) and the Modified Universal Soil Loss Equation 
(MUSE). These models calculate the total mass of soil transported annually (USLE) by surface 

MUSLE, except that USLE considers erosion potential from average annual rainfall to determine 
runoff, while MUSLE employs event-specific runoff vohme, storm duration, and flow rate variables. 

- - _ _  

water-rjmoff or by a-single mall event (MlJSI+E). The USLE model takes e s a q e  fo+_q - - - _ _  _ _  

Annual soil loss is estimated using the USLE: 

Soil loss is estimated using the MUSLE 

= Annual soil loss in runoff (metric tons&) 
= Soil loss in runoff (metric tons per event) 
= Conversion factor (11.8 for metric units) 
= Rainfall and runoff erosion potential factor (unitless) 
= Soil erodability factor (metric tons/ha/unit RJ 
= Product of slope length factor and slope steepness factor (unitless) 
= Cover factor (unitless) 
= Erasion control practice factor (unitless) 
= Contaminated area (hectares) 
= Sediment delivery ratio (unitless) 
= Volume of runoff <m3> 
= peak runoff flow rate (m3/sec) 

(P-2-1) 

(P-2-2) 

Intermediate parameters Vr and qp are calculated by: 

Vr = (1W(A)(QO (P-2-3) 
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_ .  

Qr = (Rt42Sw) 2/(Rt+0.8Sw) 

and 

and 

where 

Qr = Depthofrunoff(cm) 
Rt = Depth of rainfall (cm) 
Sw = Soil water retention factor (cm) 
CN = SCS runoff c w e  number (unitless) 
Tr = Rainfallduration (hours) 

P2.2 CALCULATION OF CONTAMINANT PARTITIONING AND LOADING 
Additional models are used to describe contaminant partitioning between soil and water in the 
receiving water body. These partitioning models provide an estimate of the con taminant concentration 
in surface water runoff and in the soil that is carried with the runoff and deposited in the sediments of 
receiving surface water bodies (Haith 1980, Mills et al. 1982). The portion of contaminant from the 
eroded soil that remains with the sediment or is dissolved in the water is estimated using the following 

0 
equations, respectively: 

and 

where 

Ss = Available quantity of adsorbed contaminant (portion to sediment) (g) 
Ms = Available quantity of dissolved con taminant (portion to water) (8) 
Oc = Available water capacity in top cm of soil (Unitless) 
Kd = Sorption partition coefficient (cm3/g) 
p = Bulksoildensity(glccm3) 
Ci 
d 
CF = conversion factor, 100 &g/mg - cm2/ha> 
A = Contaminated volume (hr-cm) 

= Concentration of contaminant in soil (mg/kg) 
= Depth of soil affected by rainfall (assumed = 1 cm) 
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The mass of adsorbed contaminant in the source area is: 

PXi = [(Y(s)e/100pA]Ss (P-2-9) 

PXi = Sorbed substance available per event (g) 

The contaminant concentration in sediment of the receiving water body is: 

Cs = PXi/Y(s)e (P-2-10) 

where 

Cs = Sediment concentration (gbetric ton or mg/kg) 

The mass of dissolved contaminant from the source area is: 

PQi = (Qr/Rt)Ms 

where 

PQi = Dissolved substance available per event (8) 

The contaminant concentration in the runoff effluent is: 

Ce = pQi/vr 

where 

Ce = concentration of contaminant in runoff <glm3> 
vr = Volume of runoff <m3> 

The average effluent flow rate is: 

(P-2-11) 

(P-2-12) 

Qe = VrDr (P-2-13) 
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The contaminant concentration in the receiving water body downstream is: 

c w  = (Ce)(Qe)/(Qt + Qe) (P-2-14) 

0 
Cw = Concentrationofcon taminant in surface water downstream (mg/Q) 
~e = ~mof f f low rate (m3/sec) 
Qt- = Flow rate of receiving water body downstream (m3/hr) - _ _  __ __ _ _  - - - 

P2.3 EXAMPLE CALCULATION OF U-238 LOADING TO STREAMS FROM SURFACE 
RUNOFF MODEL 

For the southwest quadrant of the former production area: 

Ci = 
Area = 
K =  
L s =  
c =  
P =  
Rt = 
CN = 
Tr = 
Kd = 
o c =  
P =  

4.3 x lo4 m a g  
5.9 ha 
0.37 tons/unit R 
0.27 
0.042 
1 
6.35 cm 
71 
24 hrs 
1.8 mug 
0.6 
1.48 g/cm3 

1. Calculate Y(s)e from MUSLE: 

( ~ ) ( A X Q r )  
(1OO)(5.9m = 59OQr 
(Rt - 0.2 S W ) ~  / (Rt + 0.8 Sw) 
(6.35 - 0.2 S W ) ~  / 6.35 + 0.8 Sw) 
CF [(lOOo/CN) - lo] 
2.54 [(lOOo/71) - 101 
10.375 
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Qr = [6.35 - (0.2)(10.375)12 / (6.35 + 0.8 (10.375)] 
Qr = 1.247 

Vr = (590)(1.247) = 735.75 m3 

Qp = (CF)(A)(Ftt)(Qr) / Tr (Rt-02 Sw) 
-.__ - ~ ... - .  _. ._ - _  - _  

= (0.028)(6.35)(1.247)(5.9) / (24)(4.275) 
= 0.0127 

_ _  ~~ - .- ~ ~ - .. - - - ~ - - .  ~ -~ .- -056. - .  ~ - - ..- .- . -  __ 
Y(s)e = 0.0495[(735.73)(0.0127)] - 

= 0.173 metric tons (391 pounds) 

2. Calculate Ss: 

Ss = [l/(l+Oc/(Kd . p))l (Ci)(A)(p)(?(CF) 
= 
= 3.065 x lo7 g (67,500 pounds) 

[1/(1 + 0.6/(1.8)(1.48)](4.3 x 10 )(5.9)(1.48)(1)(100) 

3. Calculate Ms: 

Ms = M 1  + Wd)(p) /Wl (Ci)(p)(A)(d)(CF) 
= 
= 6.903 x 10 g (15,200 pounds) 

[ 1/(1+(1.8)(1.48)/(0.6)](4.3 x 104)(5.9)( 1.48)(1)(100) 0 
4. Calculate PXi: 

= [Y(s)e / (1~)(p)(A)I(Ss) 
= (0.173 / (100)(1.48)(5.9)] (3.065 x 10’) 
= 6.072 x Id g (13.4 pounds) 

5. Calculate mi: 

‘PQi = (QrlRt)(Ms) 
= [(1.247)/(6.35)](6.903 x lo6) 
= 1.36 x lo6 g (3,000 pounds) 

P-2-5 



4 3J.4 
FEMP-swcR4 mAL 

March, 1993 

0 6. Calculate Cs: 

Cs = PXi/Y(s)e = (6.072 x ld)/(0.173) 
= 3.51 x lo4 mg/kg 

.. . ~. -_. .. ~~ . ~ ~~~ - . . .~ - ~ . . . . .  - -  

7. Calculate Cw: 

Qe = (Vr)/(Tr) = (735.73)/(24) 
= 30.66m3/hr 

Qt = 410 m3/hr@igh flow) 

Cw = (1.849 x ld)(30.66)/(410+30.66) 

= 1.286 x l$ g/m3 or mg/Q 

The numerical parameter values used to model the transport of soil and surface water by runoff were 
obtained from appropriate EPA guidance documents, climatological databases for the FEMP area, and 
site-specific data. Numerical parameter values and references are presented in Table P.3-1. 

P2.4 CALCULATION OF TOTAL LOADINGS 
The effect of runoff from several areas entering the surface water simultaneously (as would be 
expected in a rainfall event) was estimated by summing the constituent loadings from each area for 
both Paddys Run and the SSOD. The receiving stream for each area is discussed below. 

Water column (dissolved constituent) concentrations were estimated by: 

Where PQi and Vr are summed for all sites contributing to either Paddys Run or the SSOD. 

(P-2-15) 
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Sediment concentrations (sorbed constituents) were estimated by: 0 

This equation assumes that the sediment loading from a l l  contributing areas are combined to yield an 

.- . - -~ average sediment concentration. . . - - - - . . - ~ . - . - _ _  - - - . - - -. - - - - - - - 

Remaining areas (those not in any defined source term) were included in the calculation of total 
loadings and overall concentrations to account for the expected runoff from the entire site. 

P.2.5 MODEL ASSUMPTIONS 
These models make the following assumptions: 

Constituents adsorbed to soils in runoff remain adsorbed in the stream sediments 

Constituents dissolved in runoff water remain in the water column in the receiving 
S t r e a m  

- Inputs from individual source areas can be summed to obtain site-wide inputs to 
receiving streams 
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PA0 SOURCE TERMS AND MODEL PARAMETERS 0 
Ten areas were selected as source terms for the model. These sites are: 

Northeiist q-t-of-the fofmer pWuction area 
Northwest quadrant of the former production area 
Southeast quadrant of the former production area 
Southwest quadrant of the former production area 

silo area 
Waste Storage Area 
Flyash - South Field 
Remainder of the site expected to runoff into Paddys Run 
Remainder of the site expected to runoff into the SSOD 

- -- - --  - - 

-Inchrator Area - - -- - -- - - _ _  - __  __  - - - - - _ _  

Model parameters and references for these source term areas are presented in Table P.3-1. 

Paddys Run is an intermittent stream that begins north of the site and flows southward along the 
western edge. Natural drainage from the site flows primarily to Paddys Run. Paddys Run flows into 
the Great Miami River 2.4 km south of the site. Some surface water drainage has been diverted away 
from Paddys Run into a retention basin (WMCO 1991). The SSOD flows from the retention basis 
into Paddys Run in the south end of the site. 0 
Runoff from a l l  quadrants in the former Production Area plus the Incinerator Area was assumed to 
flow into the SSOD. The silo area, Waste Storage Area, and Flyash - South Field runoff was assumed 
to enter Paddys Run. The remainder of the site was divided into two areas to account for runoff into 
either Paddys Run or the SSOD that is not associated with any of the eight defined source areas. As 
shown in Table P.3-1, these remainder areas are approximately 20 to 80 times larger than the size of 
any one source area. 

Surface water and sediment concentrations were modeled on an event-specific basis using MUSLE. 
Because Paddys Run and the SSOD are intermittent streams, event-specific concentrations should yield 
more realistic results of episodal contamination than an average calculated for one or several years. 
Low and high flow values for Paddys Run were used in the model to represent flows in Paddys Run 
and the SSOD. (Flow rates were not available for the SSOD as of December 1,1991.) Paddys Run 
flows primarily between January and May, with estimated flows from 0.2 to 4.0 cubic feet per second. 
Peak flows have not been gaged ( A S m  1990). Surface water concentrations were estimated based on 
both high and low flow rates in the receiving stream. 
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P.4.0 MODEL RESULTS - .  

Rehinary model runs yielded two items worth noting. First, M U S E  was run using the site 

(NCDB 1992). With an average storm duration of 10.6 hours, and average precipitation amount of 0.6 
inch (for the Cincinnati area), the model indicated that all of the precipitation was retained by the soil 
with no net nmoff predicted. This indicates that an average rainfall at the site yields negligible 
amounts of runoff. "h&efore, a more =&me rainfk-event was used 6 the model in order to yield- 
any runoff. A one-year, 24-hour storm event (2.5 inches precipitation) was used to represent a more 
intense rainfall. This is comparable with measured rainfall at the site for July 1988 of 6.9 inches, 
attributed primarily to two storm events (WMCO 1989). Future surface water concentrations in the 
Great Miami River estimated by this model are below 1 pCi/Q for all radionuclides except the uranium 
isotopes. Activity concentrations for U-234, U-235/236 and U-238 are estimated at 24 pCi/Q, 1.3 
pCi/Q, and 28 pCi/Q, respectively. Modeled concentrations for organic compounds range from 4.9 x 
lo-'' mg/Q to 1.1 x lo4 mg/Q and are all below usual analytical detection levels. Modeled 
concentrations for inorganics except uranium range from 3.8 x lo-' mg/Q to 1.4 x lo-' mg/Q, also 
below analytical detection levels. The modeled concentration for total uranium is 0.084 mg/Q. 

parameters shown in Table P.3-1, with average rainfall data from the National Climate Database - 

- _  - - -  - - _  - _ _ _  

A second prelimhary result to note came from the USLE model. USLE was used to model annual 

runoff amounts from each source area. Based on combining the mass of soil expected to runoff 
[Y(s)a] with source surface area (A) and soil bulk density (p), the annual depth of soil loss was 
estimated. These calculations indicated that up to 0.004 cm per year is expected to be lost to soil 
erosion, or no more than 0.2 inches in 100 years. In general, soil erosion is not a major transport 
factor at the site. 

Results were calculated on a source term-specific basis and in terms of total loadings from the site. 
Source term specific surface water and sediment concentrations for the constituents of concern are 
presented in Tables P.4-1 through P.4-10. Total loadings are presented in Table P.4-11. With the 
exception of uranium, concentrations in the receiving streams are generally very low. 
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Q.l.0 INTRODUCTION 4344 
. L  

During periods of turbulent wind conditions, particles of surface materials (e.g., contaminated soil) can 
become suspended in ambient air and thus become subject to inhalation. The quantity of particulates 
resuspended depends on wind speed and other site conditions such as soil moisture, particle size range, 
and the extent of vegetative cover. Once ksuspended, particles travel in -whatever dir6ction the wind- 
happens to be blowing at the time, dispersing as they migrate downwind and eventually resettling to 
the ground. Downwind concentrations of the contaminated particles can vary widely, depending on 

concentrations of resuspended contaminants is described. Tables of estimated concentrations of 
airborne radionuclides and chemical contaminants are presented. These concentrations form the basis 
for assessment of human exposure by the inhalation pathway, as described in Part 11, Preliminary 
Baseline Risk Assessment, Section 3.3.1. 

0 
- - -  

~ - - atmospheric conditions. In this appendix,-the methodology for estimating annual average -~ 

Q-1-1 
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Q.2.O DESCRIPTION OF THE DISPERSION MODEL 4344 

The Industrial Source Complex (ISC) model is an EPA guideline model (EPA 1987b). The long-term 
version, ISCLT, calculates annual average concentrations of an airborne pollutant at user-selected 

- locations of interest, called receptor locations. It is a steady-state, Gaussian plume model applicable in 
flat or gently rolling terrain. It is well suited to this application, for it permits emission rates to vary 
with wind speeds. Data required for input to the model include emission rates of the sources, the 

of actual site conditions, and the physical locations of receptors. 
~ 

- -  locations-and other physical information about-@e sources, meteprological_information representative - _ _  _ -  

In this application, on-property meteorological data for 1989 was used. A windrose generated from 
this data is shown in Figure 4.2-1. A statistical summary of the data is presented in Table 4.2-1. 
The model was programmed to allow resuspension to occur only during the time that wind speed one 
foot (0.3 m) above the ground exceeded 12 mph (19 km/hr). 

Receptors were located in rows 100 meters apart, as shown by the grid in Figure 4.2-2. In addition to 
these 575 receptors, "discrete receptors" were located at each of the seven perimeter air monitoring 
sites (AMs-1 through AMs-7, shown in Part. I, Figure 3.4) and at the two nearest "sensitive receptor 
sites", Elda School in Ross, Ohio, and Crosby Township School, located between Femald and New 0 Haven. 

4-2- 1 
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Q3.0 ASSUMPTIONS FOR DISPERSION MODELING 4 3 4 4  
A knowledge of past operational practices at the FEMP is supplemented with environmental sampling to 
determine the sizes, locations, and contents of areas which might contribute to airborne contamination. 
Figure 4-3.1 indicates the areas selected for investigation. Currently, there are ten areas which have the 
potential to contribute contaminated dust andgases to the air on the FEMP property. The upper 95 
percent confidence limit of the mean concentration of constituents for these mas (presented in Appendix 
R) are used as the ISCLT source terms to estimate the current exposures expected in air around the FEMP 

0 
- - 

- - - _ _  _ _  _ _  _ _  - - _ -  _ _  (Table 4.3-1).- - - - - 

It is conceivable that erosion of soil at the FEMP could uncover waste which is presently buried beneath 
protective caps. In addition, containers could fail, spilling their contents onto the soil surface. In both 
of these cases, additional sources of aerial emissions could be added to those sources already present. 
Since it is difficult to predict the extent of erosion or container failure over the next lo00 years, a scenario 
was constructed in which all caps are eroded, and al l  containers lose their integrity. These extremely 
conservative assumptions will provide an upper bound on the potential future exposures associated with 
contaminated dust and gases from the FEMP. During construction of this "cap failure'' scenario, 27 areas 
of subsurface soils and wastes were identified (Figure 4.3-1). The upper 95 percent confidence limit on 
the mean concentration for constituents for these areas (presented in Appendix R) are used as the ISCLT 
source terms to estimate potential exposures in air around the FEMP (Table 4.3-2). The constituent 
concentrations in these subsoils are used as if they were surface soils (i.e., no caps). 

Except for the surface of Waste Pit 6, all contaminated surfaces on the FEMP tract were assumed to be 
normally dry and subject to resuspension. To facilitate modeling, it was assumed that resuspension rates 
could be reasonably estimated by the methodology presented in EPA guidance for fugitive emissions. 
(EPA 1987a), using representative wind-speed data and other typical site data, namely: 

- 
- Silt content of surface materials = approximately 10 percent 

Number of dry days per year (rainfall <0.01 inches) = 240. 

The equation also requires the percentage of time that wind speed one foot (0.3 m) above the ground 
surface exceeds 12 mph (19 km/hr). This was calculated from on-property meteorological data, using a 
wind power law (EPA 1987b) to adjust the observed speeds at 10-meter height to corresponding speeds 
at one foot (0.3 m). 

An estimated resuspension rate of contaminated particles was calculated using the EPA methodology (EPA 
1987a). The concentration of a specific contaminant in the particles was 

Q-3-1 
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Thus, emission rates of the contaminant were calculated for input into the ISCLT model. Because 4344i 
radon is not a resuspended contaminant, it is not dependant upon a threshold wind speed. Radon 
emission rates for input into the ISCLT model were based on information from prior investigations. 
The estimated emission rates, shown in Table 4.3-3, were assumed to be constant. 
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Cap Failure 
source Scenario" 

a 

b 

Current Scenario 

0 :  

~~ ~ 

.Silo.? ~ ~ . . 

silo 2 

silo 3 

Waste Pit 1 

Waste Pit 2 

Waste Pit 3 

- - - ~ - - .~ _ _  

C '  

- .. - .- ~ ~ 1.7E+07b -~ . . . . ~. . -_4:4E.1pSC- . ~ - . . 

1 .7E+07b 4.4E+05" 

4. 8E+05d 1.2E+05d 

6.8Ei-04" 6.8E+04" 

2.6Ei-04" 2.6Ei-04" 

5.8Ei-04' 5.8Ei-04" 

TABLE Q3-3 

ESTIMATED RADON EMISSION RATES 
(picocuries per second) 

4 344 

Silo Caps Fail 
Reference: Assessment of Radiation Dose and Cancer Risk for Emissions from 1951 through 
' 1984 page F-9 (IT 1989). 
The emission rate multiplied by the afterbefore ratio of "all four" monitored concentrations, 
minus background, appearing in Part I, Table 4-100. 
Based on ratio of radium-226 in Silo 3 to radium-226 in Silos 1 and 2 (WMCO 1991), 
multiplied by the emission rate of Silos 1 and 2. 
Radon flux calculations and measurements performed by the FEW. 

~ ..... 
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Q.4.0 MODELING RESULTS 4 3 4 4  
Under favorable wind conditions, resuspension can occur simultaneously from several contaminated 
areas on the FEMP tract. For example, 10 different areas are contaminated with known concentrations 
of thorium--230. The amount of thorium resuspended-from each area-during the year depends on-wind 
speed, area size, and the concentration of thorium in the surface layers. Using the pmcedures and 
assumptions described above, the annual average concentration of thorium at each of the 584 receptor 
locations was projected by the ISCLT model. Attachment 4-1 presents the model-printout for current 
land-use conditions for thorium-230. The receptor locations and concentrations are tabulated on pages 
8 through 10 of the model printout. A plot of thorium-230 concentration isopleths generated by these 
data is presented in Figure 4.4-1. 

Additional runs of the ISCLT model generated concentrations of other resuspended contaminants of 
concem including radionuclide particles, radon gas, organic and inorganic compounds. In the printout 
of each run of the model, four concentrations of special interest were noted: 

- Highest on-property concentration 

Highest off-property concentration 

- Concentrations at the two nearest "sensitive receptor" sites: 
-Elda School in Ross, Ohio 
-Crosby Township School, located between Femald and New Haven. 

These concentrations are summarized in Tables 4.4-1 and 4.4-2, which represent present-day 
conditions. Concentrations representing cap failure conditions appear in Tables 4.4-3 and 4.4-4. In 
addition, Figures 4.4-2, 4.4-3, and 4 .44  display the contaminant concentration isopleths under the 
current land-use scenario for uranium-234, uranium-238, and radon, respectively. Plots of predicted 
contaminant concentrations for the cap failure scenario have been generated including two thorium 
isotopes (Th-230 and Th-232), three uranium isotopes (U-233, U-234, and U238), and radon. They 
are presented in Figures 4.4-5 through 4.4-10. 

-.. . 
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FIGURE (2.4-1 CURRENT CONCENTRATIONS OF TH-230 
(ATTOCURIES PER CUBIC METER) 
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I 1 I 1 I 1 I 1 I I 1 I I LD 
1378 1379  1 3 8 0  1381 1302  1 3 8 3  1384 1385 

STATE PLANAR COORDINATES E.( 1000 FT) 

FIGURE Q.4-2 CURRENT CONCENTRATIONS OF U-234 
(ATTOCURIES PER CUBIC METER) 
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In I I 1 I I 1 1 I I 1 I I I I I 1 
w1376 1377 1378 1379 1 3 8 0  1381 1382 1383  1384 1386 r\ 

STATE PLANAR COORDINATES E. ( 1000 FT) 

FIGURE Q.4-3 CURRENT CONCENTRATIONS OF U-238 
(ATTOCURIES PER CUBIC METER) 
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ln 1 I 1 I I I I 1 I 1 I 1 I 1 
1378 1379 1380 1381 1382 1383 1384 1385 

STATE PLANAR COORDINATES E.(  1000 FT) 

FIGURE Q.4-4 CURRENT CONCENTRATIONS OF RADON 
(PICOCURIES PER CUBIC METER) 

44-10 23 I. 



4 3 4 4  
FEMP-SWCR4 FINAL 

March 1993 

1 I 1 I I 1 I I I I 1 I I I I 1 I 

1378 1379 1380 1381 1382 1383 1384 1386 T1376 1377 
STATE PLANAR COORDINATES E. ( 1000 FT) 

FIGURE Q.45 CONCENTRATIONS OF TH-230, ASSUMING ALL CAPS FAIL 
( A m  PER CUBIC METER) 
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I I 1 I 1 1 1 I I I 1 1 I I I I I 
T1376 1377 1-8 1379 1388  1381 1382 1 3 8 3  1384 1385 R 

STATE PLANAR COORDINATES E.( 1000 FT) 

FIGURE 0.4-6 CONCENTRATIONS OF TH-232, ASSUMD4G ALL CAPS FAIL 0 (A- PER CUBIC h4ElER) 
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I 1 I 1 1 I I I I 1 I\ I 1 1 I I 1 
'1376 1m 1378 1373 1380 1381 1382  1383 1384 1385 

STATE PLANAR COORDINATES E.( 1000 FTI 

. 

. - __ 

I 

FIGURE Q.47 CONCENTRATIONS OF U-233, ASSUMING ALL CAPS FAIL 
( A m  PER CUBIC M E E R )  
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p1376 1377 1378 1379 1 380 1381 1 3 8 2  1383 1384 1386 
STATE PLANAR COORDINATES E.( 1000 FT) 

FIGURE Q.4-8 CONCENTRATIONS OF U-234, ASSUMING ALL CAPS FAIL 
( A m  PER CUBIC MITER) 
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O1376 1377 m e  1379 1 3 8 0  1 3 8 1  1382  1303 

STATE PLANAR COORDINATES E. ( 1000 FT) 

FIGURE Q.49 CONCENTRATIONS OF U - m  ASSUMING ALL CAPS FAIL 
( A m  PER CUBIC MITER) 
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‘1376 1377 1378 1379 1 3 8 0  1381 1 3 8 2  1383 1384 1385 

STATE PLANAR COORDINATES E.( 1000 FT) 

FIGURE Q.4-10 CONCENTRATIONS OF RADON, ASSUMING ALL CAPS FAIL 1 

(A.rroclrruEs PER CUBIC MIXER) 2 
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***- ISCLT rrrrrrrrrmo SWU-EXPOQIPE ASSESSMENT, NIRENT, TH-230, 4/29/92 

- ISCLT INPUT DATA - 
*- PAGE 1 a- 

4344 
NUWBER OF S W R C E S  = 10 
NUteER OF X A X I S  GRID SYSTEM POINTS = 
NUleER OF Y A X I S  GRID SYSTEM POINTS = 
N U B E R  OF SPECIAL POINTS = 9 
N W E R  OF SEASONS = 1 
N-ER OF WIND SPEED CLASSES = 6 
NU(BER-OF-STABILITy .--6 _ _  _- - - -- --- - - ---- 

N W E R  OF WIND DIRECTIW CLASSES = 16 
FILE NUWBER OF DATA FILE USED FOR REPORTS = 1 
THE PRocluw IS RLJN IN RURAL W E  
COYCENTRATIOY (DEPOSITION) UNITS CDLlVERSIOl - - FACTOR =0.10000000E+O7 - 

ACELEU-1 IOY- OF ~CRAV~Y-(METE%/sEC**2,~ 9.800 
HElCHT OF MEASUREMENT OF W I N D  SPEED (METERS) 8 10.000 
CORRECTION ANGLE FOR GRID SYSTEM VERSUS DIRECTION DATA NORTH (DEGREES) = 0.000 
DECAY COEFFICIENT =0.00000000~*00 
P R O G R M  OPTION SWITCHES = 1, 1, 1, 0 ,  0 ,  3, 2, 2 ,  3, 0, 0 ,  0 ,  0 ,  0 ,  0 ,  0, 0, 1, 0, 1, 0, 0, 1, 1 ,  0 ,  

a 
25 0 

- __ -. 

_ _  - - - -  _ _  - 

ALL SOURCES ARE USE0 TO FORM SQIRCE C ~ E I N A T I W  1 
DISTANCE X AXIS GRID SYSTEM 

-600.00, -500.00, 
400.00. 500.00, 

- 1322.53, 4023.06, 

-900.00, -800.00. 
100.00. 200.00, 

DISTANCE X SPECIAL DISCRETE 

DISTANCE Y WXS GRID SYSTEM 

DISTANCE Y SPECIAL DISCRETE 

P o l Y T s  (METERS )= -1200.00, -1100.00, -1000.00, -900.00, -800.00, -700.00, 

-cOO.OO, -300.00, -200.00, -100.00, 0 .00 ,  100.00, 200.00, 300.00, 
600.00, 700.00, 800.00, 900.00, 1000.00, 

POlYTS (METERS )= -28.35, 783.95, 708.36, 651 -66, - 7 4 . 5 0 ,  -1114.65, 
-2560.02, 
POINS (METERS 1s -1500.00, -1400.00, *1300.00, -1200.00, -1100.00, -1000.00, 

0.00, -?OO.OO, -600.00, -500.00, -400 .OO, -300.00, -200.00, - lDO.OO, 
300.00, 400.00, 500.00, 600.00, 700.00, 800.00, 900.00, 

PO;YTS (METERS )= 878.43, 1095.76, -11.90, -1275.28, -1105.20, -122 .a .  - 2661 -94, 906.78, 2140.00, 

- AnBlENT A I R  TEMPERATURE (DEGREES KELVIN) - 
STABILITY STABILITY STABILITY STABILlTY STABILITY 
CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 

SEASON 1 290.8300 290.8500 230.8500 285.2200 279.5600 

STABILITY 
U T E W R Y  6 

279.5600 

- MIXING LAYER HEIGHT (METERS) - 
SEASOY 1 

WIND SPEED U N O  SPEED Y I Y D  SPEED YlND SPEED WIND SPEED WIND SPEED 
CATECORY 1 C A T E a Y  2 CATEGORY 3 CATEGORY 4 C A T E a Y  5 CATEGORY 6 

-ABIL  1 T Y  CATEGORY 10.207600E*~0.207~+OC0.20~~E+~0.207~0E+OC0.207600E+OC0.207600E*OC 
:ABILlTY UTEtORY 20.138400E+OCO.138400E+OC0.1~8600E~~.1~86~OE*040.13~00E+OCO.138LOOE+OC 
‘AB1 LXTY CATEtORy 30.1384OOE*OCO. 138400E*OCO. 138LOOE+OCO.13860OE*~O.138400E*OCO.138400E*OC 
-AB1L 1 T Y  CATEGORY 40.13~00E+OC0.13840~*OCO. 1~84~E*~0.138100E+OCO.1384OOE+OC0.1584OOE+~ 

AB1L 1 TY CATEGORY ~.100000E+050.10000OE+050.100000E*~50.100000E*0~0.100000E+0~0.100000Et05 
.ABILITY C A T E W R Y  50.100000E*050.100000E*050.100000E*050.100000E*050.100000E*050.100000E+05 

Q-1-1 



0 IRECTIW 
<DECREES1 

0.000 
22.500 
4 s  -000 
67.500 
90.000 

112.500 
13s. 000 
157.500 
180.000 
202.500 
225.000 
247.500 
270.000 
292.500 
315.000 
337.500 

0 
0 1 RECTIOU 

0.000 
22.500 
cs.000 
67.500 
90.000 

112.500 
135.000 
157.500 
t8a.000 
202.500 
22s -000 
247.500 
270.000 
292.500 
31s .000 
337.500 

(DEGREES) 

0 

- FREWENCY OF OCCURRENCE OF Y l Y O  SPEED, OIRECTIW AN0 STABILITY - 

2- *-- P A Q  

4344 

SEASON 1 

STABILITY CATECCILY 1 

_ _  ~ . -  _ -  
YINO SPEED YID SPEED UIYD-SPEED YID SPEED YIYD S P E E O - ~ I Y D  ~ P E E ~  
CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGORY 4 CATECOW 5 CATEGORY 6 

( t .OOOOMPS)( 3 .OOODnPS) ( 5 .OOOOWS)( 7.0000MPS)( 9.000WPS) ( 10. OOOOMPS) 

0 .  ~ ~ ~ o p o _ o o ~ ~  
0.00000000 
0.00012100 
0.0001 21 00 
0.00000000 
0.000121 00 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.000121 00 
0.00000000 
0.0001 21 00 
0.00024100 
0.OOONW 
0.00012100 

0. ooolgzw 
0.000361 99 
0.00096498 
0.00241295 
0.001 08598 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00180997 
0.00361 993 
0.00506790 
0.00301594 
0.00096498 
0.00084498 
0.ODORSW 

0.0008U98 0 .OOOOOOOO 
0.00000000 0.00000000 
0.00000000 0.00000000 
0.00012100 0.00000000 
0.00000000 0.00000000 
0.00000000 0.00000000 
0 .oooooooo 0.00000000 
0.00000000 0.00000000 
0.00000000 0.00000000 
0.00096498 0.00000000 
0.00132697 0.00012100 
0.00036199 0.00000000 
0.00096498 0.00012100 
0.00024 100 0.000361 99 
0.00000000 0.00000000 
0.000NW 0.00000000 

SEASON 1 

STABILITY CATEGORY z 

~0.00000000 ~ 

0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0 * 00000000 
0.00000000 
0.00000000 

0.00000000 
0.00000000 

0.00000000 

0,0000~000 - .  - _ _  ~ - - . .- - - - - - - - -  

0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0 * 00000000 
0.00000000 

YINU SPEED UINO SPEED UlNO SPEED U I D  SPEED YIND SPEED Y I N D  SPEED 
U T E W R Y  1 UTEGORY 2 U T E W R Y  3 CATEGORY 4 CATEGORY 5 CATEGORY 6 

( 1 .OOOOnPS)( 3.00OOHPS) ( 5.000OHPS)( 7.000WPS)( 9.000OMPS 1 ( 10. OOOOMPS) 

0.00012100 
0.00012100 
0.00036 199 
0.000NW 
0.000N99 
0.00012100 
0.00000000 
0.00024100 
0.00000000 
0.000361 99 
0.00004498 
0.00021100 
0,00072399 
0.00060299 
0.000361 99 
0.000361 W 

0.0008U98 
0.000361 99 
0.00060299 
0.00229 196 
0.00024100 
0.00000000 

0.00000000 
0.00036199 
0.00217196 
0.00241295 
0.00375995 
0.00 156897 
0.00W82W 
0.000602W 
0.00084498 

0.0001 2 1 op 

0 .OOO36&98 
0.00012100 
0.00000000 
0.00000000 
0 .00000000 
0.00000000 
0.00000000 
0.00000000 
0.00012100 
0.00036199 
0.00108598 
0.00060299 
0.00024100 
0.00000000 
0.000121 00 
0.000361 99 

0.00024 100 0.00000000 
0.00000000 0.00000000 
0.00000000 0.00000000 
0.00000000 0.00000000 
0.00000000 0.00000000 
0.00000000 0.00000000 
0.00000000 0.00000000 
0.00000000 0.00000000 
0.00000000 0.00000000 
0.00000000 0.00000000 

0.00000000 0.00000000 
0 .oooooooo 0 .00000000 
0.00000000 0.00000000 
0.00000000 0.00000000 
0.00000000 0.00000000 

0.00012100 0.00000000 

0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0 .oooooooo 
0.00000000 
0.00000000~ 
0.00000000 
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O I R E C T ~ O Y  

0.000 
22.500 
45.000 
67.500 
90.000 

112.500 
135.000 
157.500 
180.000 
202.500 
225.000 
247.500 
270.000 
292.5 00 

. . ~- --(DECREES) 

315.000 
337.500 0 

DIRECT1 ON 

(DECREES) 
0.000 

22.500 
45 .OOO 
67.500 
90.000 

112.500 
135 .ooo 
157.500 
180.000 
202.500 
225.000 
247.500 
270.000 
292.500 
315.000 

4344 
- fREOUENCY OF O C ~ U E N C E  OF YlyD SPEED, DIRECTlaY AND S T A B I L I T Y  * 

SEASON 1 

urm SPEED YIWO SPEED YIYD SPEED uim SPEED YIND SPEED WINO SPEED 
UTEGORY 1 UTEGORY 2 CATEWRY 3 CATEeQllY 4 CATEGORY 5 UTEGORY 6 

_ _  - - _ _  _ _  - _ _ _ _  - 
( 1 .OOOowPS)( 3 .OOOowPS)( 5.000WS)C 7.00oarPS)( 9.000WS) ( 1O.OOOWS) 

- - .__ - - 

0.00024100 0.001 56897 0.000?2399 
0.00048299 0.00108598 0.00024100 
0.00060299 0.00193096 0 . 0 ~ 9 8  
0.00193W6 O.OOlbsa97 0.00000000 
0.0018O997 O.OOOC8299 0. 00000000 
0.000642w 0.00048299 0.00000000 

0. OOOOOOOO 0.000361 99 0.0000oooO 
0.00012100 0.00132697 0.000121 00 
0.000602W 0.002291% 0.00048299 
0.00156897 0.00410192 0.00060299 

0.00060299 0.00180997 0.000602W 
0.000361 W 0.001 56697 0.000361 99 
0.00048299 0.00132697 O . O O W 8 2 9 9  
0.000361W 0.001U797 0.000361 99 

0.0004e2w o.ooosu9a o.oooooooo 

o.ooiaow7 o.oozn4ps 0.00060299 

0.00012100 
0.000 121 00 
0. oooooooo 
0 .  oooooo00 
0.00000000 
0.00000000 
0.00000000 
0.00000o0o 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0 .  ooooooO0 
o.ooooooO0 
0.00000000 

STABILITY U T E W R Y  4 

0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.0000OOo0 
0.00000000 
o.ooooO0oo 
0.00000000 
0.00000000 
0.00000000 
0.00000000 

0.00000000 
0.00000000 
0 .  oooooooo 

0.0~000000 

0.00000000 
0.00000000 
0.00000ooQ 
0.00000000 
0 .00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 

Ylm SPEED YIWD SPEED YIYD SPEED YlWO SPEED YlldD SPEED YIYD SPEED 
U T E t O R Y  1 U T E W R Y  2 U T E m Y  3 UTE-Y 4 CATEGORY 5 UTE-Y 6 

( 1 .oooowps~( 3 . 0 0 0 ~ ) (  5 . O O O W S ) (  7.00001(Ps)( 9.000Ws) ( 10. oooon~s) 

0.00470591 
0.00784285 
0.00989Sal 
0.011823n 
0.008445a4 
0.0061 52M 
0.00458491 
0.00386093 
0.00554989 
0.01013481 
0.01351374 
O.Ol194LTI 
0.00929082 
0.00494691 
0.00663587 
0.00506790 

0 . 0 1 6 M  
0.01918364 
0.02002Mz 
0.023W56 
0.005187#) 

0.00205096 
0.001809V7 
0.0074soM 

0.01556470 
0.00953182 
0.00916983 
0.01 low79 
0.01073780 
0.0096529 

0 .  ooiaoppt 

O.OILSP~R 

0.0067S687 O.OOW98 0.00000000 0.00000000 

0 . o o u m  0.00000000 0.00000000 0.00000000 
0.002412% 0.00000000 0.00000000 0.00000000 
0.00012100 0. 00ooowo 0.00000000 0 .00000000 
0 .0000m 0.00000000 o.o0ooooo(1 0.00000000 
0 .  oooooooo 0.0000oooo 0. 00o00000 o.ooooooO0 
0.000361W 0. OOOOOOOO 0.00000000 0.00000000 
0.001 20698 0.0001 21 00 0.00000000 0.00000000 
0.00398192 0.00024100 0.00000000 0.00000000 
0.002653% 0.0001 2100 0.00000000 0.00000000 
0.00361 W3 0.0001 21 00 0 .OOOOOOOO 0.00000000 
0.002412% 0.00012100 0.00000000 0.00000000 
O.OWU392 O.OOW82W 0.00000000 0.00000000 
0.0045BL91 0.00036199 0.00000000 0.00000000 
0.00217196 0.00012100 0.00000000 0.00000000 

0.00~91 la9 0.00012100 o.oooooooo o.oooooooo 

Q-1-3 
242 



~ - -  O I R E f l I O l l -  
(DECREES) 

0.000 
22.500 
45. 000 
67.500 
90.000 

112.500 
135 .ooo 
l57.500 
?80.000 
202.5 00 
225 -000 
267.500 
270.000 
292.500 
315.000 0 337.500 

0 1 RECT I ON 

o.000 
22.500 
45 .ooo 
67.500 
90.000 

t 12.500 
135 .ooo 
157.500 
1 ~ . 0 0 0  
202.500 
225 .OOO 
247.5 00 
270 -000 
292.500 

(DECREES) 

315.000 0 337.500 

- CREWEMCl OF OCmPENCE O f  WIND SPEED, O I R E C T I W  AND STABILITY - 
SEASON 1 

- PAM c -  

' 4 3 4 4  

WIND SPEED W I N D  SPEED W I N D  SPEED WINO SPEED W I N D  SPEED WIND SPEED 
CATEGORY 1 CATEGORY 2 UTECOAY 3 CATEGORY 1 CATEGORY 5 CATEGORY 6 

. -  - -  
(-1.ooooMPs)( 3.oooo(ps)( 5 . 0 0 0 W S ) (  7.000WPs)(-9.000mPs)(10.000mPs)-- - - --  - - - - - - -  

0.00603289 0.00m591 0.0001 2100 
0.00506m 0.0032s791 0.00012100 
0.00591189 0.002291W 0.00000000 
0.01339271 0.00506790 0.00048299 
0.00892885 0 .OOIM598 0.00012100 
0.0033m4 0.00012100 0.00000000 

0.00663587 0.00519893 0.00000000 
0.00868683 0.00579189 0.00108598 
0.01731467 0.01363374 0.00434SVt 
0.0281 1246 0.02159659 0.00289595 
0.02606150 0 . 0 0 ~ 1 8 5  0.000725W 
0.01701268 0.01 1 OW79 0.00193096 
0.01339276 0.0121855TI 0.00325794 
0.0103A80 0.00579189 O.OOO723W 
0.00725886 0.00289594 0.000725w 

0.00518790 o.oow2w 0.00000000 

0. oooooooo 
0.00024100 
0.00000000 
0. ooooooO0 
0 .oooooooo 
0.00000000 
0. oooooooo 
0.00000000 
0.00012100 
0.000361W 
0.00000000 
0.00000000 
0.00000000 
0.000361 99 
0.00000000 
0.00012100 

SEASOY 1 

STABILITY CATEGORY 6 

0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0 .oooooooo 
0.00000000 
0.00000000 
0.00000000 

0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0 .00000000 
0.00000000 
0.00000000 
0.00000000 
0.00000000 
0 .00000000 
0.00000000 

WIND SPEED W I N D  SPEED WINO SPEED WIND SPEED WIND SPEED WINO SPEED 
UTEGORl 1 UTEGORY 2 CATEGORY 3 CATEGORY 4 CATEGORY 5 CATEGORY 6 

C l.OOOOHPS)( 3 .OOOOHPS)( 5 .  OOOOMPS) ( 7.000OMPS)( 9. OOOOMPSI ( 10. OOOOMPS) 

0.00192996 0.00000000 0.00000OOO 0.00000ooO 0.00000000 0.00000000 
0.00301694 O.00OOOOOO 0.00000OOO 0.OOOOOOW 0.00000000 0.00000000 
0.00369893 0.0000oooO 0.0oooOOOO 0.00000ooO 0.00000000 0.00000OOO 
0.00562890 0.00OWW 0.00000OOO 0.00000000 0.00000000 0.00000000 
0.00989381 O.OOOC0000 0.00000000 0.00000OOO 0.00000000 0.00000OOO 
0.oadZoLbi 0.00000OW 0.00000000 0.00000oO0 0.00000000 0.0000oooo 
0.00518tpo 0.00060000 0.00000000 0.00000000 0.00000000 0 .OOOOOOOO 
O.OWlS388 0.00000000 0.00000000 0.00000OOO 0.00000000 0.00000000 
o.ooRs8M 0.00012100 0.00000000 0.00000000 0.00000000 0.00000000 
0.01303075 0.00021100 0.00000000 0.00000000 0.00000000 0.00000000 
0.02606150 0.000602W 0.00000000 0.00000000 0.00000000 0.00000000 
0.01138421 0.000361W 0.00000000 0.00000000 0.00000000 0.00000000 
O.OC1L1109 0.00021100 0.00000000 0.00000000 0.00000000 0.00000000 
0.03885026 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 
0.022CLZS7 0.00000000 0.00000000 0.00000000 0.00000000 0.00000000 
0.00856486 0.00012100 0.00000000 0.00000000 0.00000000 0.00000000 
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- - VERTICAL POTENTIAL TEMPERATUN GRADIENT (DECREES KELVIN/METER) - 
WlyD SPEED WINO SPEED W I N D  SPEED YIWD SPEED WIND SPEED YlND SPEED 
U T E W R Y  1 C A T E ~ Y  2 CATEGORY 3 U1E-Y 4 -CAIE@Y>- C4TE-Y 6 

STAB1 Ll TY U T E W U Y  20.000000E+000.000W)OE+OOO.OOOOOOE+WO. 000000E+~.000000E+000.000000E90 
STAEILI TY CATEGORY 30.000000L+000.00000~+~.OOO~E+~O.OOOOO~+OOO.OOOOOOE+O~.OOOOOOE+W 
STABILITY CATECORY 40.000000E+000.00000~900.00W04+000.OOOOOOE400.0W000E+000.000000E90 
STAB I L I TY U T E  WRY SO .200000E -010.20000~-010.200000E-010.200000E-010.200000E-010.200000E~01 - - - - 
STAB I L 1 TY CATEWRY 60.3S0000E-O10.~S000~-01O.~SOOOOE-OlO.~SOOOOE-OlO.~~OOOOE -010.350000E-01 

- _. 
srreiiiir CATEGORY ~O.OOOOOOE*OOO.OOO~OE+~.OOWOOE+OW .OOOOO~E+WO.OOOOOOE+OOO.OOOOOOE+OO 

_ _  - - - - _- - - -- - 

- UlyD PROFILE PaYER U U  EXPOYENTS - 
YIYO SPEED WIND WEED YlyD SPEED W I N D  SPEED YlNO SPEED YlNO SPEED 

U T E W R Y  1 U T E a Y  2 CATEGORY 3 CATEGORY I CATECORY 5 CATEGORY 6 
STAB I L I TY UTEGORY 10.70000~E-010.700000E-010.700000E~OlO. 7OOOOOE-010. ~00000E~010.700000E~01 
STAB I LI TY CATEGOIT 20.7OOOOOE-010.700aOOE-010.700000E-010. 70OOOOE-010. ~OOOOOE-OIO; m0000E-01 
STAB1 I. I TY CATEGORY SO. 100000E+000.10000M+000.1OOOOOE+OOO. 1 0 0 0 0 ~ + 0 ~ .  ~~0000E+000.100000E+W 
STABILITY CATEGORY CO.1S0000E~000.150W0E*0a0.1S0000E+000.1S0000E400.1S0000E+000.lS0000E+W 
j T A 8  I L I TY CATEGORY 50.3SOOOOE+000.350000E+W0.3S0000E+000.350000E+000.~50000E*000.350000~+00 
X A B l  L I TY CATEGORY 60 .S5000OE*000.S50000E* 000.550000E+000.5S0000E+000. Ss0000E+000. SS0000E+00 
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PACE 6- 

4 3 4 4  

x 5 AREA -61.99 -469.70 0.00 

X 6 AREA -606.60 -47.55 0.00 

X 7 AREA -86.26 -70.10 0.00 

X 18 AREA 526.39 -342,90 0.00 

3 0.00000E~00 

5 0.00000E*00 
6 0.00000E*OO 

4 2.a0000~-02 

0.00 YIDTH of AREA (MI= 389.53 - W R C E  STRENGTHS (PICOCURIES PER SECOYD PER SOUIRE METER) - 
SPEED UTE-Y SEASON 1 SEASON 

1 0.00000E+00 
0.00000E*00 2 

3 0.00000E*00 
4 t .80000E-03 

0.00000E~00 5 
6 0.00000E*00 

352.96 0.00 YlOTH Of AREA ( M P  - WRCE STRENGTHS (PICOCURIES PER SECOND PER S U E  MTER)  - 
SPEED U1E-I SEASON 1 SEA= 

1 0.00000E*00 
0.00000E*00 2 

3 0.00000~*00 
4 5.30000E-02 
5 0.00000E*00 

0.00000E*00 6 
0.00 YIDTH of AREA (MIS 391.07 

SWRCE STRENGTHS (PICOCURIES PER SEWN0 PER SURE METER) - 
SPEED CATEGORY SEASON 1 SEASOY 

1 0.00000E+00 
0.00000E+00 2 

3 0.00000E+00 

5 0.00000E+00 
6 0.00000E*00 

4 a.36000~-02 

0.00 UlOTH O f  AREA ()I)= 1M.m 
SWRCE STRENGTHS (PICDCURIES PER SECOND PER SOUARE METER) - 

SPEED U T E W R Y  SUSW 1 SEASOY 
1 0.00000E~00 
2 0.00000E*00 
3 O.O0000E+00 
4 1.55000E-02 
5 0.00000E+00 
6 0.00000E+00 

0-1-6 
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4344  
e*** lSCLT N C R - E X W E  ASSESSMENT, aJRREN1, T H - Z O ,  4/29/92 0- PIG€ 7 *- 

0 .WRCE SWRCE X Y EM I SS IOY 

SWRCE IYWT DATA (CWT.) - 
BASE / 

A A YUlBER TYPE COORDINATE COORDINATE HEIGHT ELEV- / 
R P  (M ) ( M I  (M) ATlW / 

- SOURCE DETAILS DEPENDING ON TYPE - 

X 19 AREA 

X 21  AREA 
/ 

X 27 AREA 

-968.01 

-648.31 

-498.96 

-380.09 

1.22 0.00 

~ . - .  

324.61 0.00 

-1079.91 0.00 

-1160.98 0.00 

X 28 AREA -664.n -0Qs.17 0.00 

0.00 UlDTH OF AREA ( M ) =  414.85 - SWRCE STRENGTHS ( P I C W R I E S  PER SECOND 

. - 1  - - - 0.00000E+00 -- - - - - -  - 

PER SWNE METER) - 
SPEED CATEGORY SEASOU 1 SEAAS01 

-_  

0.00000E+00 2 
3 0.00000E+00 
1 1.58000E-01 
5 0.00000E+00 
6 0.00000E+00 

0.00 UlDTH OF AREA (IO= 21.64 
- SWRCE STRENGTHS (PICOWRIES PER SECOND PER SOUARE METER) - 

SPEED CATEGORY SEASOU 1 SEASON 
1 0.00000E90 
2 0.00000E+00 
3 0.00000E+00 
4 1.50000E+00 
5 0.00000E+00 
6 0.00000E+00 ’ 

0.00 WIDTH OF AREA (M)= 119.96 
- SWRCE STRENGTHS (PICOCURIES PER SECOND PER O W E  )(ETER) - 

SPEED C A T E a Y  SEASON 1 SEAAS01 
1 0.00000E+00 
2 0.00000E+00 
3 O.O0000E+OO 
4 1.2800DE-02 
5 0.00000E+00 
6 0.00000€+00 

0.00 WIDTH OF AREA ( M I =  93.27 
- SWRCE STRENGTHS (PICOCURIES PER SECOND PER SOUARE IlfTER) - 

SPEED CATEGORY SEASOY 1 SEMOY 
1 0.00000E+00 
2 0.00000E+00 
3 0.00000E+00 
4 0.00000E+00 
5 0.00000E+00 
6 O.OOOOOE+OO 

0.00 WIDTH OF AREA (M)= 110.51 - SWRCE STREHGTHS (PICOCURIES PER SECOND PER S U R E  METER) - 
SPEED CATEGORY SEASW 1 SEA- 

1 0.000OOE+00 
2 0.00000E+00 
5 0.00000E+00 
I 5.90000E-03 

6 0.00000E+00’ 
5 0.00000E+00 - 
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4344 

ANNUAL GROUND LEVEL CDYtENTRATlOY (ATTOQIlllES PER W B l C  METER - GRID SYSTEM PPCEPTaS - 
- X AXIS (DISTANCE, METERS) 

900.000 
000.000 
700.000 
600.000 
500.000 
400.000 
300.000 
200.000 
100.000 

0.000 
-100.000 
- 200.000 
-300 -000 
-400.000 
- 500.000 - 600 -000 
-700.000 
- 000.000 
-900.000 

a: - 1300 .000 
-1400.000 - 1500.000 

16.n1310 
17.650090 
18 .?6949O 
19.935050 

-21.091050 
22.175550 
38.623080 
T5 320300 
94.025420 

104.460100 
1 06.2671 00 
105.158800 
103.501500 
102.201100 
100.339000 
98.170460 
96.451630 
94.866890 
91.339610 
86.389880 
01 -822850 
n.584550 
74.181250 
71.100890 
68.224840 

-300.000 

~ - .  

38.050530 
43.273110 
50.291360 
59.462100 
71 328540 
89.272830 
68.576390 

101.165700 
174. 42W00 
1 07.123800 
171.710200 
159.345900 
149.400800 
140.051400 
133.709900 
128.153000 
119.354600 
11 1 A05700 
1oL. 096300 
97.8225980 
92.656920 
67.0920 10 
03.5C0S60 
79.602490 
76.306100 

- 200.000 

58.4CbC84 
67.8 18920 
03.182330 

1 O& .29&200 
1 34.4205 00 
149.127500 
150.56mOO 
301.1 l n 0 0  
3 16.997900 
273.563000 
270.710000 
252.816800 
203.333900 
179.438800 
161.766100 
1L0.007000 
136.097000 
126.5UbOO 
118.369300 
11 1.017000 
104.578300 

93 .a25060 
09.378200 
85 .a060 

98.105070 

00.020950 
95.915340 

1 16. T76200 
151 .391600 
183.208900 
258.6356OO 

0. 162691 
0.161920 
0.691666 

433.9S2500 
362.623300 
349.731200 
25 1 .29?800 
214.062200 
109.020200 
169.68Tm0 
155.297900 
1 43.637000 
133.370300 
124 ,981000 
117.S919OO 
111.07b6W 
1 06. 074100 
101.528200 
97.083600 

1 a. 909200 
123 .470C00 
151 .a61900 
189.867400 
242.01 7500 

1.012508 
0 .EA2974 
2.439039 

14.541730 
752.994900 
567.209600 
426.188100 
323.569700 
252.1R000 
222 .a64800 
198.936200 
17V.500000 
163.801100 
1 50 .as600 
141.435100 
133.771500 
127. o m 0 0  
120.361600 
113.666200 
1 07.432600 

- GRID SYSTEM RECEPTORS - - X AXIS (DISTANCE, METERS) - 
- 100.000 0.000 100.000 

121.125100 
145.1104OO 
179.273700 
230.W100 
295.665000 

3.719510 
21 .ax350 
96.79 1 1 SO 
61.526300 

rn.?8S400 
5w.tscL00 
464 .a94900 
362.35m 
209.337400 
231.915100 
2 1 4 . 5 16700 
194.53b000 
179.369300 
167.292900 
157.89Q800 
14S.530300 
13S.Mu00 
t21.602400 
120.246300 
112.985300 

200.000 

137.1 W O O  
162.979800 
203 . O w 3 0 0  
265 S W 0  
474 .LBLtO0 
~ . w o o o o  
6S8. Ol2700 
132.222100 
05.819150 

729.0861 00 
504.642300 
464.350300 
3’78.85 1200 
311.023700 
261.671600 
224 .076400 
206.146500 
191 .Utz00  
171.254400 
180.659900 
1S7. 716700 
143.789300 
132.126800 
122.504 100 
114.203600 

300.000 

154.8M300 
179.337000 
209.696500 
281 .mm 
313.043000 
4 90.940300 
720.124900 
033 .urn 
TI1.165100 
668.241200 
543.N300 
450.252800 
394.569500 
341 .T29600 
293.021500 
2f1.194900 
2 I B .I93900 
202.066900 
195.807PoQ 
184.34- 
1 n .647l 00 
153.220300 
137.495400 
125.098900 
114.37&3&1 

Loo.000 

155.674000 
la. 765400 
lM.120tOO 
238.265300 - 
3 10. 154900 
3M.085700 
511.a6m 
635.  490200 
542.694500 
5M.636600 
531 .la3500 
459.633bOO 
357.453900 
36Q.722500 
317.020200 
274.208700 
2%.72P00 
209 .&5 100 
201.416900 
1U.236700 
197.41a00 
1S9.875100 
13a.53R00 
124 .%7400 
113.9R400 

5QQ.000 

900.000 
000.000 
700.000 
600.000 
500 -000 
400.000 
300.000 
200.000 
100.000 

0.000 - 100.000 
- 200 .000 

143.779100 
157.94(1600 
115.R4600 
21 0.250600 
264 .867600 
335.137300 
415.3L5600 
385.700200 
412.395700 
COL.305900 
5 7 2 -  949600 
432.420500 
356.979300 

141 A62100 
155.077000 
168.355900 
202.4 1 0500- 
Zf1.8OR00 
310.405400 
267.483600 
295.920000 
356.020300 
370.590600 

442.266300 
371.023000 

sa7.9~7000 

137.908600 
1L9.005900 
163.411200 
196.116000 
246.902300 
336.709400 
410.900900 
269.370100 
376.61 6700 
680.101700 
626.567300 
C39.889600 
372.100400 

1W.203600 
147.707100 
164.003000 
195. R0900 
242.950700 
303.937900 
397.422000 

401.119000 
3W.520700 
6 1 4.2Tl000 
588.116400 
502.400600 

32a.948300 

135.050300 
lb6.291400 
160.234200 
109.9UOOO 
230.890300 
291 .955000 
200.167800 
244.807300 
207.5oL800 
306.357000 
657.925500 
553.132000 
465.680900 

127.01 2500 
131. LOSLOO 
150.464300 
176.057700 
216.640500 
277.619000 
152.980500 
1 00 .a231 00 
199.033100 
221 .US00  
5 75.767200 
L92.344400 
410.747700 

1 18.276400 
127.379900 
138 .L65?OO 
162.71 6600 
219.454400 
2%. 038900 
3 99.528500 
502.271 100 
153.430800 
572.85 1 400 
493.780200 
631.492400 
362.639000 

109.571200 
116.316800 
121.595700 
137.939100 
179.la3500 
246. 002200 
301.318200 
367.569600 
457.452700 
446.921800 
4 10.6209oO 

326.665800 
364.191’700 

94.925760 
97.81 5150 

104.2P600 
116.087400 
146.1w200 
IM.430500 
229.378500 
215. 170200 
324.496600 
338.691500 
326.470000 
3 12.748000 
30t.587900 
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4 3 4 4  

.. A N W L  GRWwD LEVEL COYCENTRATIQI (ATTOQIRIES PER CUBIC METER 1 FRgC( ALL 5411145 CQ(BINm (EQYT.) *a 

- GRID SYSTEM RECEPTQllS - 
- X AXIS (DISTANCE, NETERS) - 

-300.000 -200.000 -100.000 0.000 100.000 200.000 300.000 400. 000 500.000 
T AXIS <DISTANCE , METERS ) - CONCENTRATIOY - _-___---__-.--_._...-.-----.----.----.----.-------------------------.---..-----. 

- _. ._ - -  - .. - -  

-400.000 301.372900 314.817000 4 5 6 . W D  L08.595000 385.770900 342.881900 
-soo.ooo 3 a . a i n o  379.996700 367.5~6~00 3 ~ 7 . 3 ~ ~ 5 0 0  32c.olumo 296.~32900 
-600.000 299.779000 316.626300 3oL.Ow600 29Q.19C900 276.554100 250.492300 
-700.000 251.760000 264.724500 257.076600 245.379800 23C.309200 218.116000 
-800.000- 2193’28100 224.307500- 219.249700 211.270500 202.280&0 109.342500 
-900.000 203.000200 196.814300 119.335900 1W.639300 177.598200 164.729700 

-1000.000 198.211200 177.2U200 168.37W00 162.527600 157.493000 146.359200 
-1100.000 180.192200 165.743000 151.767400 145.370200 140.568300 130.078300 
-1700.000 15L.S5S100 149.615000 139.7UQ00 131 .ORLOO 126.663000 117.3f1700 
- 1300 -000 136 .oC0800 131 .53 1000 127.941900 120.706400 1 13.018600 106.163000 - ILOQ.OOO 122. 1 1 1000 121 .a22900 1 1 7 . 5 ~ 0 0  1 1 1 ~ 2 7 1 0 0  105.730900 95.195870 
-1500.000 111.882400 111.456400 107.M0900 103.590100 98.599820 09.637100 

- - - l - l - - - l - - - . l - - - _ . - - - . l - . l . - . - - .  

- . _  - _  

320.590000 286.897500 265.699300 
274.369300 2S4.467500 232.429200 
232.902100 221.305200 205.614500 
200.9~1500 ~ I ~ . T ~ U O O  ln.7is5oo- 
in-.msoo iu.suioo 15s.sa100 

_ _  - 

157.181500 147.W2300 136.661MO 
138.6(5P00 131.357800 123.381OOO 
122.862900 1 16. L69QOO 1 10.16% 00 
109.385800 1W.OUpoO 98.462290 
98.666510 95.- 08.641100 

00.672720 7 4 . N f 6 0  71.0&580 
00. 726010 82.709590 79.73R00 

- GRID SYSTEM RECEPTORS - - X AXlS (DISTANCE, METERS) - 
6Q0.000 700. 000 840.000 9Q0.000 1000.000 

I A X I S  (DISTANCE , METERS ) - CWCENTRATI@ - 

*A00 
00.000 

700.000 
6oo.ow 
500.000 
400.000 
300.000 
200.000 
100.000 

0.000 - 100.000 
- 200.000 
-300.000 
-400. 000 
-500.000 
-600.000 
-700.000 
-000.000 
-900.000 
-1000.000 
- 1100.000 
- 1200.000 
-1300.000 
-1400.000 
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INTRODUCTION 

- _ _  This appendix contah-a complete se-of statistical data summary tab@ generated for use in the - - - 

preliminary baseline risk assessment. Tables are grouped by (locations) subareas of interest for each 
medium. If more than one data source exists for a given subarea, data are presented separately by 
source and, if appropriate, in combined form. 

- - - - - - - - - . - - - - - . _ _  - . _ _  . _  _ -  - - - 

The tables provide the following statistical information for constituents detected within a subarea: 
frequency of detection, concentration in associated laboratory blanks, upper 95% confidence limit on 
the 95* quantile of the background distribution (upper tolerance lkit [Vn]), range of detected 
concentrations, type of distribution, mean, and upper 95% confidence i n t d  on the mean (upper 
confidence limit [VCL]). (Constituents that were analyzed but not detected are not included in the 
summary tables). The tables also indicate whether a constituent is included as a constituent of 
potential concern and the reason for its selection or exclusion. The UCL for each constituent of 
potential concern is used either as an exposure point concentration or to estimate source tenns for fate 
and transport modeling. Since sources of data, statistical methodology, and criteria for selecting 
constituents of potential concern are discussed briefly in Part XI, Section 2.0, and at length in the Risk 
Assessment Work Plan Addendum, this information is not repeated here. Raw data used in statistical 
calculations were those data available as of December 1, 1991, except for post-bentonite radon data 
from December, 1991 sampling. 

The statistical summary tables are grouped according to environmental or source medium as follows: 

R.l Contents of Silos, including results of RYFS and WMCO sampling of Silos 1, 
2, and 3. 

R.2 Radon in Air, including results of pre-bentonite (October, 1991) and post-bentonite 
(December, 1991) sampling by WEMCO at 13 monitoring stations on the FEW. 

R.3 Surface Water and Sediment, including results of RIPS sampling of surface water 
and sediment in the Great Miami River, Paddys Run, the Storm Sewer Outfall Ditch 
(SSOD), and other surface water courses (e.g., drainage ditches), CIS 
(Characterization Investigation Study) sampling of standing water in the Waste 
Storage Area (Waste Pits 4,5,6; Clearwell) and sediment in areas other than the 
Great Miami River and Paddys Run (e.g., various drainage ditches), and WEMCO 
sampling of sediment in Paddys Run downstream of the SSOD and in the SSOD. 

* R.4 Groundwater, including results of RYFS and RCRA sampling of groundwater in 21 
potential RME well locations off property (see section 3.0 for further details) and of 
perched water in several on-property locations. 

R.5 Surface Soil, including results of RI/FS sampling of surface soil ranging from 0 - 6 
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inches depth and 0 - 18 inches de@ for the Waste Storage Area, the Inactive Flyash 
Pile, four quadrants of the former Production Area, the Incinerator/Waste Water 
Treatment Facility, the Silo Area, the remainder of the FEMP, and the entire FEMP 

_ _ _  and CIS samp-hg of surface soil ranging_from 0 - 6  inches depth and 0 - 18 inches 
depth for the Waste Storage Area, the Active and Inactive wash Piles, and the 
South Field. 

- -  _ _  

R.6 Subsurface Soil, including RI/FS and CIS sampling of subsurface soil in Waste Pits 1 
- 6 and assoc&te&bemu, the Burn Pit, the Clearwell, the Solid Waste Landfill, the 
Active and Inactive myash Piles, the North and South Lime Sludge Ponds, the South 
Field, the berms around Silos 1 and 2, the area beneath Silos 1 and 2, the vicinities 
of Plants 2/3,6,9,  and the Pilot Plant in the former Production Area, the remainder 
of the former Production Area, the Fire Training Area, the K-65 Slurry Line, the 
Surge Lagoon, the Stormwater Retention Basin, the Incinerator Area, the rubble east 
of the waste pits, and the remainder of the FEW. The area associated with the 
rubble west of the silos was considered, but there were no data for this area. 

- - -  

Data use is briefly addressed in each section. Data for radionuclides precede data for chemical 
constituents in each subsection. Note that the first ten footnotes are repeated for every table, 
regardless of whether each footnote is cited within a given table. Note also that the range given is the 
range of detected concentrations and does not include the detection limits for nondetects. As a result, 
in some cases the mean and the UCL may not fall within the range presented. Data for non- 
radioactive chemicals were not available for every area. 

0 
R.1 CONTENTS OF SILOS 1 - 3 
Data available by December 1,1991, for silo contents from FWFS sampling were limited to the 
chemical contents of Silo 2. These data were supplemented with data from 1989 WEMCO sampling 
for the chemical and radiological contents of Silos 12 and 3. RI/FS and WEMCO data on the 
chemical contents of Silos 1,2 are presented separately and in combined form. The combined data are 
used for the baseline risk assessment. Tables R.l-1 and R1-2 present data for radionuclides in the 
silos. Tables R.l-3 through R.1-6 present data for chemicals in the silos. The UCL for each 
constituent of potential concern in Silos 1 2  and 3 was used to estimate a source term for fate and 
transport modeling to predict concentrations in air and groundwater that might occur in the future. 
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R.2 RADONINAIR 
Raw data, essential m order to perform statistical calculations, could only be obtained for 
measurements of radon in air. WEh4CO conducted air sampling for radon at 13 locations on the 
FEMP. Raw data from p&-bento&e (October, 1991) sampling for radon and post-bentonite 
(December, 1991) sampling for radon were provided by WEMCO. Statistical analyses were performed 
separately on pre- and post-bentonite data from each of the 13 sampling locations. Results are 

used to estimate current on-propmy exposure levels. Radon data were also used in air model 
calibration. 

- _. - - -  - -  - -  

- 
- - presented in-Tables R.2-1 through R.2-26. Post-bentonite data for radon-conc2mations in air were 

R-2-1 286 
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R.3 SURFACE WATER AND SEDIMENT 
Data for surface water/standing water and sediment will be addressed in sections R.3.1 and R.3.2, 
respectively. 

. -  - . - __ - __ _- _. _ _  - - - _  - -  _ _  - - -  .. - 

R.3.1 SmfacdStandinn Water 
Data for radionuclides in surface water and standing water are presented first, followed by data for 

- - - - _  - ._ . . _  - - -  - chemicals in M a c e  water and standing water. - - 

R.3.1.1 Surface Water 
Surface water data for radionuclides and chemicals are presented separately in Tables R.3-1 through 
R.3-7 and Tables R.3-12 through R.3-18, respectively. Prior to statistical evaluation, surface water 
data were p u p e d  as follows: 

- Great Miami River upstream of the main FEMP effluent line 

- Great Miami River between the main FEMP effluent line and the codluence with Paddys 
Run 

- Great Miami River downstream of the confluence with Paddys Run 

- Paddys Run between the FEMP northern property boundary and the SSOD 

- Paddys Run downstream of the SSOD 

SSOD 

- Surface water courses other than the Great Miami River, Paddys Run, and the SSOD (e.g., 
drainage ditches leading to Paddys Run or the SSOD) 

These RI/FS data are used in evaluating current exposure to constituents in surface water. 

R.3.12 Standinn Water in the Waste Storage Area 
Tables R.3-8 through R3-11 and R.3-19 through R.3-22 present data for radionuclides and chemicals, 
respectively, in standing water in Waste Pits 4,5, and 6 and the Clearwell. The CIS is the source of 
these data. These data were used in evaluating exposures under the current exposure scenaxio with no 
insti tutid controls. 

R.3.2 Sediment 
Sediment data for radionuclides are presented in Tables k.3-23 through R.3-35. Tables R.3-36 
through R.3-39 present sediment data for chemicals. Prior to statistical evaluation, RI/FS sediment 
data were grouped as follows: 

0 
R-3-1 313 
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- Great Miami River upstream of the main FEMP effluent line (only radiological data 
available) 

Great Miami River downstream of the confluence with Paddys Run (only radiological' 
data available) 

- Paddys Run upstream of the FEMP northern properly boundary 
- -  - - - ~ .- - --- - ~ - ~ ~.~~ - - ~-~ ~.~ - - - -  - - - ~~~ . - ~ _. _ _  .~ ~ ---____.__ .~ 

- Paddys Run between the FEMP northern property boundary and the SSOD 

Paddys Run downstream of the SSOD 

. SSOD (only radiological data available) 

- Surface water courses other than the Great Miami River, Paddys Run, and the SSOD 
(e.g., drainage ditches leading to Paddys Run or the SSOD) 

Data from W S  sampling efforts were sufficient for a l l  -areas except for radionuclides in sediment in 
Paddys Run downstream of the SSOD and in the SSOD. For these two areas WEMCO data are also 
presented. RI/FS and WEMCO data are combined for these two areas for use in the baseline risk 
assessment. 

Sediment data from CIS sampling of radionuclides in areas other than the Great Miami River and 
Paddys Run (e.g., various drainage ditches) are also evaluated. 

These data are used in evaluating current exposure through dermal contact, ingestion, and direct 
radiation. 

R-3-2 
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R.4 GROUNDWATER 
Groundwater data for lo00-series through 4OOO-series wells, which represent current concentrations in 
the aquifers beneath the FEMP, are presented by series in appendix M. The groundwater data are 

Data for off-propew wells are used for risk assessment purposes for the current land-use scenario. 
Off-property groundwater data are used to determine potential current exposure concentrations. 
Potential fume concentrations m groundwater are modeled assuming that leacwg --from 
subsurface ~ ~ w a s t e  areas to the Great Miami Aquifer. Perched water (loo0 series wells) from 
certain areas on the site can also serve as a potential source for leaching into the Great Miami Aquifer. 
Hence, perched water for various areas are summarized for consideration as a source term for 
groundwater modeling. Off-property groundwater data are discussed in section R.4.1, and perched 
water data are discussed in section R.4.2. 

grouped by means other than according to series and aquifer flow for use in the risk assessment. - -- 

- - -  - -  

R.4.1 Of€-Pro~m Groundwater 
AU RyFS and RCRA data available from the RI/FS Database as of December, 1991, for each off- 
property well were obtained. A subset of data consisting of data for those wells containing the highest 
concentrations of each constituent of potential concern (or for highly toxic and prevalent constituents 
those wells containing the three highest concentrations) was derived. This subset of data includes the 
following wells: 2015,2060,2061,2094,2095,2097,2106,2126,2127,2128,2129,2384,2391, 
2393,2558,3043,3066,3094,3126,3127, and 3128. Data for each of these wells are summarized 
separately and are presented in Tables R.4-1 through R.4-21 for radionuclides and Tables R.4-22 
through R.4-42 for chemicals. The UCLs in these data summaries were used as exposure point 
concentrations in determining the RME locations for groundwater exposure pathways under the Current 
land-use scenario. 

R.4.2 Perched Water as a Potential Source Term 
Perched water is not considered to be a reasonable source of water for household use. However, if 
there are areas with significant concentrations of constituents, perched water pockets could serve as a 
potential source term for leaching into the Great Miami Aquifer. To determine which areas have the 
highest concentrations in perched water, it was necessary to summarize data from many areas on the 
FEW. Comparison of data sets from different areas on the FEMP indicated that certain areas of the 
former production Area are the only locations on the property where perched water could sene as a 
significant source term for leaching into the Great Miami Aquifer. 
R.4.2.1 Perched Water in Portions of the Former Production Area 
Tables R.4-43 thorough R.4-46 present statistical summaries of data fkom RI/FS and RCRA sampling 
of radionuclides in perched water associated with Plants 2/3,6,9, and the Pilot Plant in 
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the former Production Area. Tables R.4-47 through R.4-50 present data for chemicals in perched 
water associated with these same areas. "Bese data are used as source terms for groundwater 
modeling. 

- -  _ _  - - -_ - -  - _ _  - 

R.4.22 Peached Water on the Remainder of the FEMP Prouertv 
Summaries of data for perched water from RI/FS and RCRA sampling are presented for the following 

- areas of-the FEMP: the remainder of the former Production Area (excluding-Plants 2/3,6,9, and the 
Pilot Plant), the Fire Training Area, the rubble west of the silos (no data available), the K-65 Slurry 
Line, the Surge Lagoon, the Retention Basin, the Incinerator Area, the rubble east of the waste pits, 
and the remainder of the FEMP (excluding preceding areas). These data are presented in Tables R.4- 
51 thorough R.4-62 for radionuclides and Tables R.4-63 through R.4-70 for chemicals. A comparison 
of concentrations and total quantities of contaminants in perched water in these areas with data for 
constituents in perched water associated with Plants 2/3,6,9, and the Pilot Plant shows that perched 
water from the former areas are not signifkant as source terms for groundwater modeling. 

- -  
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March 1993 

0 R 5  SURFACESOILS 
B 

RUFs data were available for surface soils for the following areas: the Waste Storage Area, the 
Inactive Flyash Pile, four quadrants of the former Production Area, the Incinerator/Waste Water 

soils were used to supplement the RI/FS data for the following areas: the Waste Storage Area, the 
Active Flyash Pile, the Inactive Flyash Pile, and the South Field. Data are summarized separately by 
source and m combined form in Tables R5-1 - through R5-28 for radionuclides _ _  and in Tables R5-29 ~ - 

through R 5 4 2  for chemicals. Combined data are used m the baseline risk assessment. Data are 
presented for two depth ranges (0 - 6" and 0 - 18"). Surface soil data are used for estimating current 
exposure to soil, as a source term for estimating the concentration of constituents m air due to dust 
suspension under the current and future exposure scenarios, and as a source tem for estimating the 
concentration in surface water and sediment for the future exposure scenario. 

. . Treatment Facility, the Silo Area, and the remainder of the site. Data from CIS-sampling of surface - - --- - -  

- 

R-5-1 476 
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R.6 SUBSURFACESOIL 
Subsurface soil data from waste units (Waste Storage Area, Solid Waste Landfill, Lime Sludge Ponds, 
Active and Inactive Flyash Piles, the South Field, and the Silo area) are SMManZed in Tables R.6-1 

- -- through R.6-=-for radionuclides and Tables R.6-26 through R.6-50 for chemicals. Subsurface soil - - - - 

data for Plants 2/3,6,9, and the Pilot Plant in the former Production Area are presented in Tables R.6- 
51 through R.6-54 for radionuclides and in Tables R.6-55 through R.6-58 for chemicals. Tables R.6- 

Production Area (excluding Plants Zl3,6,9, and the Pilot Plant), Fire Training Area, K-65 Slurry Line, 
Surge Lagoon, Rent ion  Basin, Incinerator Area, rubble east of waste pits, and the remainder of the 
FEMP, respectively. Tables R.6-67 through R.6-71 present data for chemicals for the following areas 
at the FEMF’: former production Area (excluding Plants 2/3,6,9, and the Pilot Plant), Fire Training 
Area, K-65 Slurry Line, rubble east of the waste pits, and the remainder of the FEW, respectively. 
Available CIS and RI/FS data are presented independently and in combined form. CIS data were used 
to supplement available RI/FS data. Subsurface soil data are used in estimating source terms for 
groundwater and air modeling for the future exposure scenario. As for perched water, only subsurface 
soil data that could potentially be a significant source term were used in fate and transport modeling 
(Discussion of the source term of subsurface soil for fate and transport modeling can be found in 

59 through R.6-66 present data for radionuclides for the following areas at the FEMP: former _ _  

Section 2.1.1 of Part n). Subsurface soil data provide potential exposure point concentrations for soil 
for the future exposure scenario. 0 

R&l 



4344 

d 
I 

W 

d 

-e- 
H nl 
0) e 

ii 
E 
0 

2 w m 

T c 
Iu 
0 
0 
E 

5 
G 
v) 

E \ 
U a 

3 a 
E 

M 
r3 
H 

2 

Gs 
&l 
V 

u) 

3 
In 
a 
0 
lu 

z a w 
U z 
0 
U 

E 
0 

m c z w 
3 c 
H c 
In z 
0 
V 

a 
0 
z 
c 
V w 
r3 
w 
v) 

m 

s 

a 
< 

u u  : s  
mv o\ a x-4 as v 
3 m  c a 

a o- 

U- e m  
C\ 

0)V 
a r l  

" 2  
0 
< 
4J 

4 
P 

C 

Q - I  m u  
c w  0 
a u  

P 

a o o ,  

n < 
C l W -  u c x  m 

as rl am Llv 
o, m i  

3 m 2 2  

0 

-le 
alu 

01 >rl 
c u 3  
0-4 
r l c  u u  0 

u o u  
-c u-0) 
m m u  
u x  al 
c 0-0  

m 

a c r l  u a u  

o a  o n  o, 

m a n  

n > m > m > m  
- 4 - 4 - 4  
o , o , o ,  

c c o , c o , c o , c  
0 0-4 0-4 0-4 0 
4.4 4 4 4 muuuu u u u  
r l u 1 u a u 3 u  u u o u o u o u  x c-u c u-c Ll c 
o , o , m o , m o , m o ,  

O Y  O Y  o x  0 u c u c u c u c  

a a c a c a c a  

o o a o a o a o  
w u n  u n  o n  u 

0 
m e  m m 

C 4 - I  rl u o m u u u u  
a u 4 u a u 3  
o u u u o u o  
Ll o, x c u c-u m u o , o , m o , m  
Y o ,  u x u x  
u u u c u c v  

c - ~ a a c a c  

a o o a o a  n o,w u n  o n  

w 

n 
< 
0 
0 

0 
W 
rl 
-4 

c 

f 

0 

0 
W 
d 
d 
I 

0 
0 

I- 
d 
d 

0 
m 
N 

N 

N 
\ 

N 

W 
N 
N 

k 

n 
< 
0 
0 
0 

m 
W 
rl 

c 

c 
< 

0 
0 

v) 
W 
rl 
I 
0 
0 
N 

9. 
m 

m 
I- 
9. 

rl 

cy 
\ 

cy 

W 
N 
N 

* 

n 
< 
0 
0 
a 
W 

c 

c 
< 

0 
0 
a 
W 

I 

0 
0 
9. 

N 

w 
e 

(v 
\ 

(v 

0 
a 
I a 

u) 

k 

n 
e 
0 
0 
0 

d 
W 
m 

c 

f 

0 
0 

rl 
W 
m 
I 

0 
0 
0 

9. 
a 

v) 
I- 
9. 

d 

N 
\ 

N 

W 
N 
N 
I 

X c 

* 

n 
< 
0 
0 
I- 

v) 
I- 

a 

:: 

e 
< 

0 
I- 
a 
In 
I- 
t 

0 
0 
rl 

9. 
N 

a 
0 
rl 

N 

N 
\ 

N 

0 
m 
N 
I 
X c 

k 

n 
< 
0 
0 
0 

d 
W 
I- 

c 

e 

0 
0 

rl 
W 
I- 
I 

0 
0 
N 

m 
a 

m 
I- 
9. 

d 

N 
\ 

N 

N 
m 
N 
I 
X c 

k 

n 
< 
0 
0 
0 

m 
N 
9. 

:: 

e 
< 

0 
0 

N 
9. 
I 

0 
0 

m 
W 
N 

a 

a 
0 
rl 

N 

N 
\ 

N 

9. 
m 
N 

3 

k 

n 
< 
0 
0 
0 

9. 
9. 
-4 

c 

e 
< 

0 
0 
9. 
9. 
4 
I 

0 
0 
W 

I- 
d 

w 
< 

N 
\ 

N 

W 
m 
N 
\ 
m 
m 
N 
I 

3 

k 

n 
< 
0 
0 

9. 
0 
9. 
d 

c 
< 

e 
< 

0 

9. 
0 
9. 
rl 
I 

0 
0 

9. 
W 
m 

m 
0 
rl 

N 

N 
\ 

N 

W 
m 
N 
I 

3 

k 

.n 
e 
0 
0 

0 
W 

d 
a 

f 

:: 
0 
0 
W 

rl 
I 
0 

0 
W 

d 

a 

m 

m 
0 
m 
N 

m 

d 
\ 

rl 

* 
9 
4 
C 

u 
3 

.. _.. 

.. 

(r; 

- 2  
C 

w 
C 

U 

w 
0 
rl 
0 > 
0, 
4 

8 
In 
a 
a 
c u 
4 
3 

u 
U 

a 
a 

-I 
h 
C 

a 
U u m a l  

cr l  u 
a a w  e e ,  
P O &  x c u  
O m  
a ou n a  c 
u n  

. o  I- 
0 ) w a  
- I N  nrl .. 
rl > mu 
r l o , E O  
> o u  

v u  a c n  

a a-4 m 

a r l  u o, 

a o,z o, 

u a  lu a u z  o 
a: .. u u o c o  

1 
x m  a c 

rl Ll u.c 
R o u e ,  am w a 4 w  

c a n  
a r l o ,  

HDnu a n  u 

4 
wI- 
u v  

u 
- 0  

P o ,  u 
N o ,  

U 

ulu 
0 0  
u u  

a m  

q 

45  

w a  
o c  
u o ,  

3 u  co, c 
W u  e4 
00) 

.U 
- I C  a a  

o m  
C E  
I u  
b O  
o c  

r l l  m n o  
r l r l  

c m  
0 4  

e, 

; i C  
2 0  

-4c 

w b.i n n  

.. - 
4 s r i i . c  

c u a o  

n-rl nuo, 
r lu  . r l r l u  

o, u n o , u c  ~l a c utww c m r l > m o o  u 4 L l 4 r l u c  
' u u m u  u 

r m s  
o, o , r l m o , m u  
r l u  u 

0) - I u o , r l a v  e E a  u . u w  clam 
O ~ O u u O  u 

0 4 u u  
.-4d u-440) c a a  . u a u u  

0 E C o E o , o  
- I h U  0) E Ll E U  u u  0 > 0 o c  
a 4  c r l  o c u w  
4 - 4 0  m u  

01 c u r l c a o  

Iu w2:w;I- 

n-4 m m  4 0  

u n r l  m a - I  a u u a  rl mnc .eel 
- t o o  c s o a  
u u r l a o r l  a 

a u o m u  . c  
0) 1 E  a s  s u n  v n o o ,  u u r l u  4 m . c  a u r l m u  u 
C C m O  
c u u e  ou 0s r l m  ur l  r l u  

o, u a 0 ) u w  u u  u U T ¶  
01 c w c  o w  0) c u a u  a u u u  a 

m u u u - I $ N u  

Ea2z$:$z 
r t a r l  E C - I  co ,  

< e <  P ?  

.u 
0)c  
blo, 0 0  
w c  
0)o u u  
0, 
SU 
uo, u .. 0 
u u  
u u  

ao, 
ao,  

540 



4344  

e. 
ala a w o  a k z  
d 
U I  I 

H W Z  

m 
C- 

o)v a \  
u u  a m 
a ~4 ae v 
3 m  c a 

m o- 

u 
< 
u 
m 
d 
n 

0 
C 

c 
3 c  
C d  
o m  
4 1  u 4  
0 0  e x  
uo) 
a u  

d 

t- 

0 
n 4s 
alu 

c a l s c  
0-4 0 
d C d  

4 C d  1 u 10-4 u o u u  
C U P ) %  
0, m u  0) 
U Y  o) 
c 011 u 
o m  0 

n >-i 

ua o m 

un 
S c s a 2  C Z  c ma m a  a a  a a  a m  m a  

k 

n 
< 
0 
0 
d 

rl 

m 
0 
I- 

rl 

z 

0 
0 
rl 

d 

I 

0 
0 
rl 

rl 

W 
< 

0 
W 
\ 
rl 

r- 
m 
rl 
I 
rn 
V 

k 

0 
d 
N 
m 
W 

d 
9. m 
d 
w 

J 

0 
0 

0 
N 
rl 
I 
0 
0 
rl 

rl 

0 
m 
cy 

N 

m 
W 
\ 
d 
W 

W 
N 
N 

W 

-n 
< 
0 
0 
m 
m 

m 
W 
N 
N 
4 

z 

0 
0 
W 

m 

I 

0 
0 
m 
m 

b.l 
< 

m 
W 
\ 
rl 

W 
0 
d 
I 

3 a 

W 

m 
m 
9. 

m 

m 
0 
m 
d 

cl 

0 
0 
0 

m 
rl 
I 

0 
0 
0 

m 
rl 

W 
< 

m 
\ 
rl 

m 
m 
I u 

CI 

k 

N 
W 
0 

m 
m 

N 
0 
rl 

m 
rl 

cl 

0 
0 
0 

N 
m 
I 

0 
0 
d 

W 

m 
I- 
q 

d 

m 
\ 
m 

m 
N 
N 
z 
CI 

W 

W 
d 

d 
m 
r- 
N 

cy 

W 
rl 
0 
d 

cl 

0 
0 
0 
W 
m 
I 

0 
0 

W 
N 
m 

m 
0 
rl 

N 

m 
\ 
m 

0 
m 
cy 
I 
T c. 

W 

N m 
m 

d 
N 

W 
9. 
r- 
W 
rl 

z 

0 
0 
0 

I- 
m 
I 

0 
0 
0 

rl 

m 
r- 
q 

rl 

m 
W 
\ 
.o 
m 

N 
m 
N 
2 
&4 

k 

W 
w 
m 
9. 
m 
W 

W 

-! 
W 
W 
q 

la 

0 
0 

d 
rl 
I 

0 
0 

9. 
9. 
N 

m 

m 
0 
d 

N 

m 
\ 
m 

9. 
m 
N 

I 
3 

k 

9. 
0 
m 
d 
m 

d 
I- 
d 

rl 
CT 

cl 

0 
0 

rl 
m 
d 
I 

0 
0 
0 

W 
d 

I- 

0 

0 

m 

m 
\ 
m 

m 
m 
N 
3 

k 

0 
m 
m 
m 
d 
d 

m 
d 

9. 
m 
p. 

cl 

0 
0 

0 
r- 
I 

0 
0 
d 

m 

m 

m 
0 
rl 

N 

m 
W 
\ 
m 
W 

m 
m 
N 
3 

ol 

C 

2 
w 
C 

U 

W 
0 
4 
o) 

o) 
4 

e 
m m 
a 
c u 
d 
3 
a 
a 
u 
-0 

a! 
1 c o )  9) 
tT0s - 1  0 4 u 04. 
w 1 C d  > 
o ) d  1 3  c u u  u 0) u u u  u u  
a4* I 4  
c a m  ho) 

o) 4 1  

r -u 0) u u  

u l m  
m c c  
u u m  u .4u 0) 
Q I C u O E  u o)u c 
o ) > o )  o) a 4  E m c  

m 0 4 & 4  
w o )  
o m m u .  

4 ccl u m a l @  
o)c 1 3  

1 E O U  c m m W  
0, c o  

o c v  0 
c u  ua 
u m m  

c-4 0) 9) 
. O  c u  

d c u m  
a - 0  c 
E H d l U - 4  
u u u 4  
0 - 0  c 
c o ) o o  
I d u u >  m a  a m - 4  
0 > a +  m 

u u  c a  
n o u  

m o m  

a m r l u  
. s u a o )  

a D - 4  
N U  a u  a 

2 LP-: m 

I 
4 
X 

1 

d U  
e o  
E 
u c  
0 0  
C d  u 
m a  
.u 

o)c 
UP) 
o u  
w c  
0 0  u u  
0) sz 
u .. u 

eo) u u  
m o l  m a  

3 
2 

d u  u 

54 1. 



4344 

N 

r 
H 
n4 

- W  
H 
VI 

f 
ru 
0 
0 z 
U 

i 
f 
VI 
U 
U 

z 
0 n: 
L 

v) 
&l 
U 

$ 

2 
0 
V 

VI 

3 
VI 

a 

m 

2 
z a 
W 0 z 
0 u 
ru 0 
ul 
r z 
0 
3 
H 

c. 
In z 
0 0 

U 

8 
z z 
r 
0 w 
&l 
W 
VI 

s.>.c.. . 

w o o  
4 4  

c o o  
o a a  
m r l r l  
4 u o  
a c x  
a H W  

C- u u  4 m a v  a,\ a ~4 
ado v 
3 m  c a 

m o- 

0 
< 
u m 
4 
0 

C 

0 4  m u  
c w  u 
4 0 0 )  

a 
a u  

n 

e &lo- 
u r y  P 

ado 4 

w -  
4 

a m l  
a m  u v  3 m  o a 

0 0 0  
c c c  
c c c  u u u  
4 4 4  
3 C 3 C 3 C  

0 0 0  
e 4  c 4  c 4  o m o m o m  
L)rlurlu4 
o o o u o o  
a x a x a x  
u a u a u a  
a a a  u uu blu bl  

0 0 0  
a- a w  a w  > > >  
4 c 4  c 4  c 
u o u o u o  
4 m 4  014 m 
m 4 m 4 m 4  
o a o a , o a ,  
al b l n 4  b l n 4  bl 

4 a 4 a +-a 

m m m  
4 - 4 4  
a a a  
a , c a c a  
rl or (  o r l  

4 4  u u u u u  
- c  4 c-4 c 
o u o u o  
u c u c u  m a  m a  0 
Y U Y  O Y  
u c o c o  
4 0 4 0 4  

> m > m >  

a u a u a  

n on  on  

m a n  
' 4 . 4 - 4  
a a a  

m > m > m >  
c a c a c a  
0 4  0 4  0 4  
4 - 4 4  u u u u u u  
4 C 4 C 4-C 

u o u o u o  
c u c u c b l  

l a  m a  ma, m u s  o s  O Y  
C O C O C O  
0 4 0 4 0 4  

au au au 
rl a d  a d  a 
E O E O E V  
Q X 4 X 4 X  
VI a m  W v )  a 

u a u a u a  

o n  o n  o n  

a a  aa ao, 

w 

d 
m 
9. 

N 

W 
r- 
m 
d 

z 

0 
0 
W 

m 

I 

0 
0 
r- 

0 

W 
< 

N 
9. 
l 

N 

I- 
m 
rl 
I 

v) 
0 

w 

W 

0 

0 

m 

0 
r- 
0 

0 

z 

0 
0 
rl 

0 

I 

0 
0 
d 

0 

U.l 
< 

m 
\ 

N 

W 
m 
N 
I 

3 
0 4  

w 

I- 
m 
N 
0 

N 

0 

0 

m 

&l 

0 
0 
W 

0 

I 

0 
m 
0 

0 

w 
< 

In 
\ 

N 

0 
9. 
N 
\ 

m 
cy 
I 

3 
n4 

m 

w 

m 
N 
9. 

0 
m 
9. 

d 
W 

W 
N 
d 

&l 

0 
0 

m 
d 
W 
I 

0 
0 
0 

d 

0 
m 
N 
N 

N 
0 
\ 

9. 
m 

W 
N 
N 

2 

w 

m 
m 9. 

4 
N 

OI 
m 
m 
r- 
d 

z 

0 
0 
0 

m 
m 
I 

0 
0 
0 

m 
m 

W 
< 

N 
0 
\ 

rl 

W 
0 
d 
I 

3 a 

w 

m 
W 
CT 

m 
m 
.-I 

N 

(I) 
m 

m 

&l 

0 
0 

N 
N 
I- 
I 

0 
0 
0 

d 
d 

w 
< 

m 
\ 

m 

OI m 
I 
V 
H 

w 

9. 

W 

4 
rl 
rl 

m 

m 
W 
m 
N 
9. 

&l 

0 
0 

9. 
W 
d 
I 

0 
0 
0 

rl 
d 

m 
r- 
w- 

rl 

m 
\ 

m 

m 
N 
N 
I 
X 
H 

w 

N 
.-I 
N 
m 
m 

9. 
W 

N 
m 
m 

&l 

0 

0 
m 
m 
m 
I 

0 
0 
0 

d 
9. 

OI 
0 
d 

N 

m 
\ 

m 

0 
m 
N 
I 
X 
H 

w 

0 
W 
0 

0 
0 
d 

m 
m 
m 
d 
0. 

&l 

0 
0 

m 
W 
m 
I 

0 
0 

0 

m 

In 
r- 
9. 

d 

N 
9. 
\ 

m 
m 

N 
m 
(Y 

X 
r 

M 

m 
(I) 

W 
I- 
rl 
9. 

I- 
O 

r- 
W 
9. 

8-7 

0 
0 
N 

d 

I 

0 
0 
0 

m 

m 
m 

m 
0 
rl 

N 

m 
\ 

m 

9. 
m 
N 
I 

3 

* 

W 
m 

m 0 

m 
d 

m 
9. 
m 
m 
In 

J 

0 

0 

r- 
I 

0 
0 
0 

d 

m 
m 

r- 
0 

0 

m 

m 
\ 

m 

m 
m 
N 
I 

3 

M 

m 
d 

0 
0 
-d 
W 

m 
d 
N 
OI 
d 

&l 

0 
0 
OI 
r- 
d 

I 
0 
0 
m 
m 

m 
0 
rl 

N 

N 
9. 
\ 

N 
9. 

m 
m 
N 
I 
3 

.. 

P; 

2 
C 

w 
C 

0 
lu 
0 

a 
a rl 

do 
m 

4 

c u 
-4 
3 

m 
u 
a 
U 

rl 

m 

do 
0 
m 

4 
u c  
a o  

c o a o  
0 a c 4 4  

E 
7 
2 
4 
x 

4 4  
4 E  
m a  e 

542 



4 3 4 4  

P 
I 

W 

a . a  d 

0 

CI 
H 
n4 

w 
c1 

2 
lu 
0 
E a 
W 

W 
I 
CI 

lu 
0 
u 
2 
U 
cl 
n4 x 

m 

f 
v) 
lu 
\ 
U a 
x 

lu 

Lo a 
H 

s 

2 

2 

9 

W 
V 

a 
3 
v) 

v) 

a 

2 a 
W 
V z 
0 
V 
lu 
0 
v) 
b z 
W 
5 
CI 
U c 
Lo z 
0 
V 
Tu 
0 

z 
CI 
V 
W 
cl 
w 
Lo 

s 

.4\ -- 
o c c  
w o o  

4 4  
c m m  
:22 m u 0  
w c x  
E U W  

C- 
L I H  4 b w v  a x  a E 4  
0.8 U 3 m  c a 

m o -  

0 
c 
JJ 
m 
4 
n 

C 

a 4  
b U  
c w  u 
4 0 0 ,  a U  

n 

4 m > m > 4  4 m > m > m > m > 4  m > m >  
3 C c w C o ) 3 c 3 C C w C w C o ) c w 3 C c w c o )  

0 0 - l o - l  0 o o - l o - l o - l o - l  0 0 r l o - l  

* 

I- 
0 
w 

0 

W 
m 
m 
0 

4 
c z 

0 
0 
W 

0 

I 

0 
0 
W 

0 

u 
c 

m 
d 
\ 
d 

0 - 
N 
\ 

m 
N 

I 
3 
Od 

m 

* 

m 
m 
I- 

W 

d 
m 
W 

m 

cl 

0 
0 
I- 

m 
d 
I 

0 
0 
e- 
0 

0 
m 
N 

N 

m 
d 
\ 
m 
d 

W 
N 
N 

* 

m 
m 
W 

d 
d 

m 
N 
m 
m 

a 

0 
0 
W 

W 
d 
I 

0 
0 
W 

0 

m 
I- 
CT 

d 

m 
rl 
\ 
d 
d 

W 
N 
N 

i 

* 

W 
w 
cy 

0 

W 
N 
m 
0 

la 

0 
0 
m 
d 

I 

0 
0 
m 
d 

W 
c 

m 
d 
\ 
N 

0 m 
I a 

v) 

SI 

v 
N 
m 

d 

m 
0 
W 

0 

cl 

0 
0 m 
W 

I 

0 
0 
N 

d 

W 
c 

m 
d 
\ 
0 

m 
m 
I 
U 
b 

SI 

m 
m 
m 
W 

d 
m 
d 

m 

cl 

0 
0 
m 
N 
N 
I 

0 
0 
I- 

O 

m 
I- - 
d 

m 
d 
\ 
N 
d 

W 
N 
N 
I 
I 
b 

* 

m 
m 
0 

m 
W 
0. 

m 
m 
W 

rl 
W 

cl 

0 
0 

0 
d 
I- 
I 

0 
0 
d 

rl 

m 
0 
d 

N 

m 
d 
\ 
m 
d 

0 
m 
N 
I 
I 
b 

W 
9. 
W 

m 

la 

0 
0 
d 

m 
m 
I 

0 
0 
I- 

0 

m 
I- - 
d 

m 
d 
\ 
N 
.-I 

N 
m 
N 
I 
I 
b 

* 

n 
c 
0 
0 
0 
a0 
m 
N 

W 
q 
I- 

I- 
9. 

cl 

0 
0 
W 
m 
cy 
I 

0 
0 
W 

0 

m 
0 
d 

N 

m 
d 
\ 
N 
.-I 

- 
m 
N 

3 

* 

I- 
O 
0 

N 

m 
m 
m 
0 

cl 

0 
0 
N 

m 
.-I 
I 

0 
0 m 
d 

w 
c 

m 
d 
\ 
m 

W 
m 
N 
\ 
In 
m 
N 

3 

* 

-n 
d. 
0 
0 
0 

I- 
N 
cy 

N 
W 
m 
W 
q 

cl 

0 
0 

I- 
N 
N 
I 

0 
0 
W 

0 

m 
0 
d 

N 

m 
d 
\ 
N 
d 

W 
m 
N 
I 

3 

* 

r) 

d. 
0 
0 
0 

W 
m 
m 

m 
ru 
d 
0 
m 

cl 

0 
0 

m 
W 
m 
I 

0 
0 
0 

W 

b 
c 
0 
m 
N 

m 

W 
\ 
a0 

4 
4 
C 

4 
3 

0; 
C 

U 
4 u 
C 

0 
u 
0 
4 
0 

0) -l 

8 
m m 
4 

c 
U 
4 
3 

a 
U 
4 a 

- l c  m a  
E2 

- l L I  
4 0  

0 0  
C 4  

JJ 
4 4  

.&I 

o u  
u c  
w o  LIu 
SU 
U o )  

U .. 0 
4 w  
U U  
m o )  u u  

E C  

e $  

543 



4 3 4 4  

m 
rn 
H 
n4 

w e 
v) 

!2 

Ei 

5 

lu 0 
c) 

a 
n4 z 

m 
H 
V 

z 0 a 
lu 

m 
cl 

v) 

w u 

a 
3 
v) 

3 
m 
a 0 
lu 

z a w 
V z 
0 
V 

lu 0 
m 
t- z w 
3 
t- 
H 
rn 
m z 
0 
V 

lu 
0 
z 
rn 
V w 
J 
W 
m 

E 

z 
m 

R 

u \  
o c c  
W O O  

4 4  
c m m  
m r l r l  
4 0 0  
a l c x  
E H W  

011  

al 
C-  

u u  4 b 
alu al \  a I:-l 
adP v 3 m  c a m o- 

0 
< 
JJ m 
4 
n 

C 
0 

a l - i  m u  c w  0 
4 0 0  a 0  

n 

n 

111 
J J C  - m x  b 
al c \  
C 4 4  
brl V 
T 
4 m _ a  

0 0 0 0 0  0 0  
C C C C C  c c  
c r r r r  4 C C  r l r l r l r l r l r l  

n m m m m m  

W 

.o 
< 
0 
0 
d 

m 
9. 

0 
0 
I- 

m 
m 

z 

0 
0 
d 

m 
I 

0 
0 
0 
N 
m 

9. 

W 
< 

m 
\ 

m 

d 
CI 
N 
I 
I: a 

W 

9. 
I- 
W 

d 

W 
m 
m 
rl 

z 

0 
0 
0 

m 
d 
I 

0 
0 
I- 

m 

w 
c 

I- 
d 
d 
\ 

m 

I- 
m 
d 
I 

v) 
V 

m 
0 
N 

0 

;I 

0 
0 
rl 

N 

I 

0 
0 
m 
0 

c 

m 
\ 

v 

I- 
m 
N 
I 

d. 
2 n 4  

W 

N 
9. 
N 

0 

0 
d 
4 

0 

il 

0 
0 
0 
d 

I 

0 
0 
d 

0 

w 
c 

m 
\ 

m 

W 
m 
N 

I 
3 

W 

m 
N 
m 
d 

m 
m 
9. 

0 

cl 

0 
0 
0 

9. 
d 
I 

0 
0 
m 
0 

w 
< 

m 
\ 

W 

0 
9. 
N 
\ 

m 
N 

I 
3 
n4 

m 

W 

W 

m 
I- 
N 
9. 

m 

9. 
rl 

9. 

r( 

m 

J 

9. 

0 
W 
W 
d 
I 

0 
0 
W 

0 

0 
m 
N 

cv 

m 
d 
rl 
\ 

m 
0 
rl 

W 
N 
N 

w 

I- 
m 
m 
r( 

m 
I- 
I- 

0 

J 

0 
0 
0 
W 
N 

0 
0 
cr 
N 

lu 
< 

m 
\ 

N 

0 
m 

I a m 

W 

m 
< 
0 
0 

0 

d 
N 

m 

m 
m 
m 
m 
9. 

cl 

0 

0 
m 
4 
N 

I 
0 
0 
0 

I- 
o. 

w 
< 

m 
\ 

W 

m 
m 
I 
V c 

>I 

.r) 

c 
0 
0 
0 

N 
W 

W 
m 
W 

W 
N 

J 

0 
0 
0 

N rn 
I 

0 
0 
0 
d 

In 
I- 
o. 

d 

m 

m 
\ 

W 
N 
N 
I 
T e 

W 

W 

0 
W 
N 
I- 
d 

N 
m 
u- 
0 
d 

z 

0 
N m 
0 
m 

I 

0 
0 
0 

m 
d 

d 

N 

W 

N 

W 

m 
N 

m 

m 
9. 
0 

I- 
d 

J 

0 
0 

d 
cv 
d 
1 

0 
0 
m 
0 

In 
I- 
9. 

d 

I- 
rl 
d 
\ 

d m 

N 
m 
N 

I 
2 
CI 

w 

m 
N 
0 

m 
m 
m 

m 
W 

0 
m 
N 

W 

W 
m 
W 

9. 
I- 

m 
0 
m 
m 
N 

J 

~ 

m 
I- 
9. 
I 

0 
0 
0 
I- 
N 

m 
0 
d 

N 

m 

m 
\ 

9. 
m 
N 

I 
3 

~ 

m 
m 
d 
I 

0 
0 
m 
N 

I- 

0 

0 

m 

N 
rl 
\ 

N 
d 

m 
m 
N 

I 
3 

w 

W 
m 
9. 

N 
9. 
N 

N 
W 

0 

.-I 
m 

J 

0 

0 
W 
m 
rl 
I 

0 
0 
m 
m 

m 
0 
d 

N 

I- 
d 
rl 
\ 

N 
.-I 
rl 

W 
m 
N 
I 
3 

0; 

2 
C 

w 
C 

0 
W 
0 

4 
al > 
4 

e 
m 

4 

C 
JJ 
4 
3 
4 
JJ 
4 
-0 

m 

4 
u c  
a o  

ca l  
als 

% 
t, 
f 
0 :  

4 

.. 

U 
JJ 

al 
JJ 
0 
P 

r l u  
4 0  

0 0  
C-l  
&I 

4 4  

ale 
ual 
w c  
alo u 0  
C U  
J J a l  

4J .. 0 
m a l  
J J J J  
40 ,  Ira 

E C  

rJJ " 9  
0 0  2 

. . -  
4 4  
4 E  > 
m a l  c 
€ 0  

5 4'4 



4344  

- 

.r 

c. 
01 
Dl c cn 
4 0 
ru 0 
0 

cl 

I4 

f; 

B 
3 
v) 

U 
E 0 a 
Lu 

v) 
cl 
H 
0 
v) 

W 0 

a 
3 
v) 
m 
3 
v) 

a 
0 
la 

z a w 
U 2 0 
U 

lu 
0 
v) c z 0 
3 c 
U c 
v) z 

U 

2 

8 

E 

ru 
0 

z 
c 
U w 
cl 
W 
v) 

- ... ~.. 

u\ 
o c c  
w o o  

4 4  
c m m  
o a a  

a m 0  

m d d  
Q V V  
0 ) c x  

C -  
LIH 4 P o v  aJ\ a E 4  a8 v 
3 m  c a 

m o- 

0 
< 
u 
m 
4 
n 

C 

0 4  m u  
c w  0 
4 0 0 )  a u  

n 

4 

0 0 0  0 0  
c c c  C C  

m m m m m m  

W 

0 
I- 
m 
0 

W 
W 
d 

0 

4 
< z 

0 
0 
9. 

0 

I 

0 
0 
9. 

0 

w 
< 

9. 
\ 
rl 

I- 
m 
N 
I 
n4 z 

w 

- 
< 
0 
0 
m 
0 

m 
I- 
N 

0 

4 
< z 

0 
0 
m 
0 

I 

0 
0 
rl 

0 

w 
< 

9. 
\ 
CI 

W 
m 
N 
I 

3 
n4 

4 
< z 

0 
0 
9. 

0 
1 

0 
0 
rl 

w 
< 

9. 
\ 
9. 

0 
9. 
N 
\ 

m 
N 
I 

3 
04 

a 

W 

W 
Fl 
m 
rl 
m 

rl 
N 
9. 

a 
rl 

cl 

0 
0 
N 

W 
r- 
I 

0 
0 
I- 

O 

0 
m 
N 

N 

m 
W 
\ 
W 
m 

W 
N 
N 

w 

n 
< 
0 
0 
9. 

a 
r( 

0 
0 
4 

d 
N 

4 
< z 

0 
0 
9. 

m 
rl 
I 

0 
0 
9. 

a 
.-I 

w 
< 

I- 
W 
\ 
rl 

W 
0 
rl 
I 

3 a 

W 

n 
< 
0 
0 
0 

m 
N 
N 

0 
0 
m 
0 
9. 

cl 

0 
0 

m 
N 
N 

0 
0 
W 

W 

w 
< 

9. 
\ 
9. 

a 
m 
I 

V c 

W 

N 
W 
m 
I- 
9. 
N 

W 
d 
0 

w 
9. 

cl 

0 
0 

m 
m 
I 
0 
0 
0 

W 
4 

m 

m 
I- 
9. 

rl 

9. 
\ 
9. 

m 
N 
N 
I z c 

W 

n 
< 
0 
0 
0 

W 
W 
m 

m 
N 

W 
N 
9. 

4 
< z 

0 
0 

W 
W 
m 
I 

0 
0 

m 
N 
cy 

m 
0 
rl 

N 

9. 
\ 
9. 

0 
m 
N 
I 
S c 

W 

a 
W 
W 

m 
m 

I- 
m 
I- 

N 
m 

cl 

0 
0 

I- 
W 
9. 
I 

0 
0 
W 

0 

m 
I- 
9. 

rl 

W 
W 
\ 

m 
a 

N 
m 
N 

S c 

I- 
m 
0 
m 
rl 
r 

m 
W 

0 
9. 
9. 

cl 

0 
N 
m 
N 
I 

0 
0 

m 
9. 
rl 

a 
0 
rl 

N 

9. 
\ 
9. 

9. 
m 
N 
I 

3 

w 

N 
m 
m 

N 
m 
m 

0 
N 
W 

9. 
a 

cl 

0 
0 

W 
N 
9. 
I 

0 
0 
0 

m 
m 

I- 

0 

0 

a 

9. 
\ 
9. 

m 
m 
N 
I 
3 

W 

rl 
a3 

I- 

m 
9. 

a 

9. 

9. 
9. 
m 
N 

cl 

0 
0 
rl 
W 
rl 

I 

0 
0 
m 
m 

m 
0 
rl 

N 

03 
W 
\ 
m 
W 

W 
m 
N 
I 
3 

C 
4 

0; 

2 
C 

w 
C 

0 
w 
0 

0) 

0) 

4 

d 

P 
m 

4 

c 
JJ 
4 
3 
4 
LI 
4 

W 

a 

w u  o m  

8 
0 
m 
N 

C 
-0 w 
4 0  
U 
O h  
0 ) v  u c  
00) 

- 0 )  
o u  w 

C S  

tsu 
0 0  
wI- 
w v  
4 m  u 
r o  

- 0 )  
L) 

N Q )  
W 

u w  
0 0  
u u  
a 0 )  

w g  

30) 
i%’ 

“ 2  
w a  
o c  
U Q  

45 
a u  
C Q ,  c 
O I L ,  e4 
00) 

.‘U 
d e  
4 4  

0 4  
C E  
I L I  
P O  
o c  
. + I  

b 
m o  
4 4  

c m  
0 4  

E d  

d C  
6 0 )  
E.> .-- - u-r 
P ”  

.z h d C  
c o a o  
0 O c 4 4  

545 



4 3 4 4  

v) 

c1 
H 
01 
w c 

3 
tu 
0 
c) 

2 

E 

2 
$ 
rn 
V 
r 
0 a 
lu 
rn 
la 

U 

!i 
W 
V 
d 
E5 rn 
3 
In 

a 
0 
lu 
z a 
W 
V z 
0 
V 
tu 
0 
rn 
€4 z 
W 
3 c 
H c rn z 
0 
V 

tu 
0 
z 

c1 
V 
W 
la 
w rn 

m 

E 

bl\ 
O C C  
w o o  
c m m  
m 4 r l  B o o  
a c x  
( L U W  

44 

o a a  

h 
a m  
u a o  a k z  
rl 
0 1  I 

HkZ 

U- 
e m  
C \  
m r t  
U V  
=,a 
0 
e 
&I 

4 
0 

m 

C 
0 

a r t  
P L J  
c w  u m o a  a u  a 

P 

k 

m 
m 
m 
N 

I- 
m m 
d 

la 

0 
0 
0 

W 
I- 
I 

0 
0 
0 

N 

w 
< 

m 
I- 
\ 
m 
d 

I- 
m 
d 
I rn u 

k 

W 
I- 
m 
m 
d 

m 
d 
d 

m 

la 

0 
0 
0 
m 
N 
I 

0 
0 
m 
0 

w 
e 

W 
\ 
W 

I- 
m 
N 

n4 z 

%I 

N 
9. 
W 

m 

N m 
m 
d 

4 
< z 

0 
0 
9. 

9. 

I 

0 
0 
9. 

0 

w 
e 

W 
\ 
m 

m 
m 
N 
I 

3 
n4 

k 

m 
rl 
r- 
m 

m 
N 
0 

m 

4 
e z 

0 
0 
0 

m 
d 

I 

0 
0 
9. 

0 

< 

W 
\ 
m 

0 
9. 
N 
\ 
m 
m 
N 
I 

3 
n4 

k 

W 
m 
m 
m 
d 
d 

m 
0 

m 
0 
d 

z 

m 
W 

N 
m 
m 

I 
0 
0 
0 

N 

0 
m 
N 

k 

m 
0 
0 

0 
d 

9. 
m 
m 
m 

d 

0 
0 
0 

m 
N 

I 
0 
0 
m 
0 

w 
< 

W 
\ 
m 

0 
m 
I a rn 

k 

9. 
0 
m 
m 
m 
d 

9. 

m 
0 
d 

m 

il 

0 

0 
m 
m 
N 
I 

0 
0 

W 
I- 
m 

w 
e 

W 
\ 
W 

m 
m 
I 
V c 

k 

I- 
m 
m 
m 
rl 
d 

m 
m 
d 

W 
I- 

il 

0 
0 

rl m 
d 
I 

0 
0 
0 

d 
9. 

m 
I- 
9. 

rl 

W 
\ 
W 

m 
N 
N 
I 
I c 

k 

N 

m 
I- 

9. 
d 

m 

m 
m 
m 
m 
I- 

4 
e z 

0 
0 
N 
0 
N 

I 

0 

0 

0 
m 
m 

m 
0 
rl 

N 

W 
\ 
W 

0 
m 
N 

I c 

* 

m 
I- 
W 

m 
9. 

0 
0 
m 
W 
m 

il 

0 
0 

0 

m 
I 

0 
0 

m 

m 
W 

m 
I- 
9. 

d 

m 
I- 
\ 
N 
I- 

N 
m 
N 
I 
X c 

k 

W 

m 
9. 
I- 

m 

m 

m 
W 

W 
W 
m 

d 

0 

0 
m 
N 
d 

I 

0 
0 

0 
d 
m 

m 
0 
d 

N 

W 
\ 
W 

w 
m 
N 
I 

3 

k 

9. 
0 
N 

N 
m 

m 
9. m 
m 
N 

d 

0 
0 
0 

m 
I- 

I 
0 
0 
m 
m 

I- 

0 

0 

m 

m 
r- 
\ 

W 
m 

m 
m 
N 

I 
3 

k 

m 
m 
W 

r- 
9. 
N 

W 
m 
9. 
m 
d 

84 

0 

0 
m 
N 
rl 
I 

0 
0 
N 

m 
d 

m 
0 
d 

N 

r- 
\ 
m 
ul 

m 
m 
N 
I 

3 

. .  

a 
C 

2 
W 
C 

0 
w 
0 
d 
a > 
rl 

dP 
m m 
4 

5 
4 
3 
m u 
4 
U 

0 - 0  c 
c a a a  
I r l U U >  
P Q  4 4  0 > u 4  P 
.-I4 bl 

a w  am mu 0 0.4 
r t c  bl .z h a c  e o a o  

4 b l  
4 0  

0 0  
C r t  u 
4 4  

.U 
a c  
bla 
0 0  
w c  

E C  

t :  
& U  
00) u .. 0 
4 0  u u  
4 0 ,  
V U  

546 



4 3 4 4  

W E 

f 
; 
v) 
L. \ 
H a 

6 

2 

a 
L. 
0 
V 

a 
3 
In 
3 
v) 

a 
0 
la 

z a 
W 
V z 
0 
U 

L. 
0 

In w z 
W 
3 w 
U 
&I 
v) z 
0 
U 

la 
0 

z 
€4 
U w 
cl w 
rn 

m 

s 

u\ 
o c c  
w o o  
44 cmm 

$22  
4 0 0  0 ) c x  a c l w  

e. 
w m  
a a z  
ow0 

0 1  I 

H W Z  

0) 
< 
C -  u u  5 m o v a \  

as v 

rl 

a 
a m  c a 

m o-  

PG 
C \  
4 4  
Q V  " 2  
0 

< 
u 
m 
4 
0 

C 

0 4  m u  cw 0 
4 0 4 )  a u  

0 

x c  0 0  c 4  
0 ) J J  
7 w  0 
0.0 0) 

8 %  
l a n  

0) 

2 
rl 
0 
C 

4 

2 a 

0 ) P ) a I  u m u m u m  m m m 
4 4 4 4 4 4  rl 4 4 

0 ) 0 ) 0 ) 0 ) 4 ) 0 )  m > m > m > m > m > m >  c 0 ) c 0 ) c ~ c m c 0 ) c 0 )  
0 4  0-4 0-4 0 4  0-4 0 4  

0) c 0) c 0) c0)a 0)a 0)P 
r l4r l4444 0 4  0 4  0) ac ac as a0) a0) a0) 
E J J E J J E J J E ~ E ~ E ~  
4 4  4 4  4 4  4 x 4 x 4 x 
In3In3In3InaIn0)In0) 

z 
n 
< 
0 
0 
I- 

0 

c 

c 
< 

0 
0 
I- 

O 

I 

0 
0 
I- 

O 

m 
I- 
Q. 

d 

d 
\ 

d 

W 
N 
N 
I 
X w 

z 
n 
< 
0 
0 
W 

d 

c 

c 

0 
0 
W 

d 

I 

0 
0 
W 

d 

m 
0 
d 

N 

d 
\ 

d 

0 
m 
N 
I 

X w 

z 
n 
< 
0 
0 
W 

0 

c 

c 

0 
0 
W 

0 

I 

0 
0 
W 

0 

m 
I- - 
d 

rl 
\ 

d 

N 
m 
N 
I 
2 w 

W 

n 
< 
0 
0 
N 

W 

c 
< 

c 
< 

0 
0 
N 

W 

I 

0 
0 
N 

W 

m 
0 
.-I 

N 

d 
\ 

rl 

Q. 
m 
N 
I 

3 

W 

n 
< 
0 
0 m 
0 

e 

c 

0 
0 
m 
0 

I 

0 
0 
m 
0 

I- 
m 
0 

0 

d 
\ 

d 

W 
m 
N 
\ 
m 
m 
N 
I 

3 

W 

n 
< 
0 
0 
0 

N m 

c 
< 

c 

0 
0 
0 

N 
m 
I 

0 
0 
0 

N 
m 

m 
0 
rl 

N 

d 
\ 

rl 

W 
m 
N 
I 
3 

0) 

C 

2 
w 
C 

0 
w 
0 

0) 

0 
rl 

' a  m m 
4 

u 
4 
3 
4 

4.l 

U 

4 

.- 

m a l  P V  
0)c c 

r l J J  40'1 
0 JJ 
cw r v  
4 0  I-@ c JJ 

c NO) 
J J O  a 
4 4  m c u  u w  u u  0 0  

0 ) o  u a  JJu o m  0 4 )  

w 1  
h-i o c  
u 4  

2.5 "2 

251 2 "  

:a e4 

:: E 4  
N m  C E  

- ( a  L I U  
.+m a c  

n5r co, o n  c 
4 7 u  

0)u 

0) u o  
5 0  

4 .a 
- E  - i C  

8 4  5 5  

0) 0 4  
I L l  c 4  m o  

0 o c  4 c  r l l  
u o  m 0 4  m o  
0 ) L )  44 
u a  a n  cm 

1 
4 
X 

- E  - -  

r l u  
4 0  

0 0  
E 4  u 
4 4  

r J J  

0 0  w c  
0 ) o  u 0  
S-0 
U P )  

JJ 
a. 0 
40)  
uJJ 
40)  aa 

E C  

E $  

0) 

0 
0) 

C 

l a  
0) 

0)u 
e1 u u  
4 

CJJ 

H 7  
vm 
a m  
m 4  

C 
u o  a 4  
a4 
7 u  u mc 
c0) 
u 0  
u o  
H U  n 
< 

o m  n 

m 

a0 

547 



4 3 4 4  

W 

E 
01 

W c -  
rn a 0 
lu 0 
0 z 
H : 
5 
VI 

V 

= 
0 a 
lu 

v) 
cl 
H 

H 

s 
Gf 
W 
U 

a 
3 
rn 
3 
In 

a 
0 
lu 

z a 
0 
U z 
0 
V 

lu 0 
rn 
r z w 
3 c 
H 
E 
v) z 
0 0 
ru 0 
z 
0 
H 
m u w 
cl w 
VI 

m 

u\ 
- 0 c - c  

W O O  

c m m  

4 0 0  
a l c x  
aHU 

44 

o a a  m - t . 4  

h 
o m  
a a z  
u a l o  
4 
0 1  I 

U k Z  

c -  
u H  a m 
alu al \  a z-4 
ado u 
Lam c a 

m o- 

U- 
e m  
C \  
4 4  
wu 
=_a 
0 
< 
L) 
m " 
n 

% E  
0 0  c 4  
a l u  
a b  0 
w o  al 
al u 
lu 

k i  
0, n 

al 
El 
.4 
0 
1 
C 
0 
4 
0 

L 

0 
m m u m  m 0 0 c 4 4 4 . 4  4 .4 rl 

L) a l a l a l a l a l a l  
4 m > m > m > m > m > m >  
3 C C a l C a l C a l C a l C Q C a l  

0 0.4  0.4  0.4 0.4 0.4 0.4  
E " "  " 4 " 4 " 
0mL)uL)uL)uL)uL)uL)u 

~ ~ ~ C ~ C O C ~ C I C Q C  
u.4 u a u 3 u a u a u a u  a 
0 0 L ) o L ) o ~ o L ) o L ) o L ) o  
al x c u c u - C  u c u c u-c u 
4.l 0) al mal mal  mal mal mal m 
al 0 Y  0 Y  U Y  o x  0 Y  0 Y  
u u c u c 0 c 0 c u c u c u  o o a o a o m o a o a o a  

0, 

k 

m 
0 
I- 

r- 

W 
m 
W 

v) 

" 
< z 

0 
0 
0 

rl 
m 
I 

0 
0 
.4 

m 

W 
< 

W 
N 
\ 
m 

f- 
m 
rl 

I 
v) 
U 

k 

m 
W 
N 

9. 

ul 
I- 
9. 

N 

z 

0 
0 
In 

9. 

I 

0 
0 m 
0 

W 
< 

9. 
\ 
9. 

I- 
m 
N 
n4 z 

k 

I- 
W 
N 

.4 

W 
m 
W 

0 

la 

0 
0 
9. 

rl 

I 

0 
0 
9. 

0 

W 
e 

9. 
\ 
9. 

W 
m 
N 

3 no 

k 

0 
rl 
m 
0 
rl 

0 
0 
I- 

W 

z 

0 
0 
0 

m 
d 
I 

0 
0 
0 

9. 

W 
< 

9. 
\ 
9. 

0 
9. 
N 
\ 

m 
N 
I 
3 
n4 

m 

w 

rl 
m m 
I- 

In 
rl 
In 

W 

4 
< z 

0 
0 
0 

W 

I 

0 
0 
0 

W 

0 
m 
N 

N 

9. 
N 
\ 
rl 

W 
N 
N 

k 

W 
m 
W 

m 

W 
m 
W 

rl 

z 

0 
0 
0 

9. 

I 

0 
0 
m 
rl 

W 
< 

9. 
\ 
m 

0 

I 
m 

% 

a 

I- 
W 
d 

N 
W 
rl 

0 
In 

N 
m 
rl 

z 

0 
0 

9. 
W 
.-I 
I 

0 
0 

W 
0 
rl 

W 
< 

9. 
\ 
9. 

m 
m 
I 
U e 

w 

W 
d 
m 
rl 

0 
In 

0 

m 

4 
< z 

0 
0 
0 

N 

I 

0 
0 
N 

0 

m 
I- * 
rl 

9. 
\ 
9. 

W 
(Y 
N 

X c 

k 

0 
In 
In 

m 
m 

0 
0 
In 

W 
N 

z 

0 
0 
0 

rl 
9. 
I 

0 
0 
0 

9. 
rl 

m 
0 
rl 

N 

w 
\ 
w 

0 
m 
N 
I 
X c 

z 

-n 
< 
0 
0 
N 

rl 

0 
d 
m 
W 

A 

0 
0 
N 

d 

I 

0 
0 
N 

0 

m 
I- 
9. 

rl 

W 
N 
\ 
9. 

N 
m 
N 
I 
X c 

k 

m 
m 
9. 
W 
0 
In 

m 
I- 
d 
9. 
m 

z 

0 

0 
m 
m 
m 
I 

0 

0 
0 
0 
N 

m 
0 
rl 

N 

9. 
\ 
0 

9. 
m 
N 
I 

3 

k 

n 
< 
0 
0 

0 
m 
I- 
rl 

m 
N 
9. 
0 
d 

4 
< z 

0 

0 
In 
I- 
d 
I 

0 
0 

0 
m 
m 

I- 

0 

0 

m 

9. 
\ 
9. 

In 
m 
cv 
I 

3 

k 

rl 

N 
N w -  
0 
d 

W 

9. 
W 

W 
m 

cl 

0 
0 
I- 
W 
rl 

I 

0 
0 

0 

N 
m 

m 
0 
d 

N 

W 
N 
\ 
W 
N 

W 
m 
N 
I 

3 

0; 

zl 
C 

W 
C 

0 
W 
0 
.4 
0 
al 
4 

do 
m 

4 

m 

5 
4 
3 
a 
L) 
4 
U 

do 
0 
m 

E 
1 
a 
4 
X 

4 u  
a 0  

0 0  
C 4  

L) m a  
.&I 

alc 
ual 
0 0  

W C  
0 0  u u  
JZU 
L ) a l  

L) .. 0 
aal 
0 0  
m a l  
-0-0 

E C  

548 



4344  

H 
H 
n4 
z a 

- 3  m 

0 
r( 

I 
W 0 ;  m 4 

CI 

I 
T 
I+ 
01 
0 
0 z 
f 
; 
rn 
H 
V 
z 
01 
VI 
cl 
H 

B 

$ 
01 
V 
4 
la a 
3 
In 

3 
VI 

a 
0 
la 

z a 
I 
V z 
0 
V 
IL 
0 

In 
H z w 
3 
H 
H 
H 
In z 
0 
V 
IL 
0 
2 

c 

m 

E: 

! 
I 
VI 

I-. 
am 
u a l o  
1 E Z  

V I  I 

W E Z  

rl 

0) 

u 
< 
u m 
4 
n 

C 
0 

Q 4  m u  
c w  0 
4 0 4 )  a u  

n 

0 
m c  m m m m m m  

E 

rl 
In 
9. 

0 

N 
W 
d 

0 

cl 

0 
0 
I- 

0 
I 

0 
0 
I- 

0 

w 
< 

W 
\ 
N 

I- 
m 
N 
I 
n4 z 

E 

I- 
O 
N 

0 

9. 
0 
d 

0 

la 

0 
0 
In 

0 
I 

0 
0 
d 

0 

w 
< 

W 
\ 
9. 

W 
m 
N 
I 

3 
n4 

E 

I- 
W 
d 

0 

0 
0 
d 

0 

la 

0 
0 
9. 

0 
I 

0 
0 
d 

0 

< 

W 
\ 
9. 

0 
9. 
N 
'\ 

m 
N 
I 

3 
n4 

m 

E 

I- 
O 
W 

N 

d 
N 
d 

N 

la 

0 
0 
W 

w 
N 
I 

0 
0 
9. 

0 

0 
m 
tu 
N 

I- 
W 
\ 

In 
m 

W 
N 
N 

E 

N 
m 
d 

4 
I- 

W 
9. 
0 

I- 

cl 

0 
0 
0 

m 
W 
I 

0 
0 
0 

W 
d 

w 
< 

W 
\ 
9. 

m 
m 
I 

V 
B 

E 

W 
I- 
9. 

N 
d 

I- 
W 
9. 

I- 

4 
< z 

0 
0 
0 

W 
d 
I 

0 
0 
In 
d 

In 
I- 
9. 

d 

W 
\ 
W 

W 
N 
N 
I 

X 
I+ 

E 

9. 
d 
0 
m 
W 

W 

W 

0 
m 

m 

cl 

0 
0 

9. 
N 
N 
I 

0 
0 
I- 

ul 

m 
0 
d 

N 

W 
\ 
W 

0 
m 
N 
I 
X 
H 

E 

9. 
W 
In 

In 

N 
m 
d 

9. 

la 

0 
0 
w. 

m 
W 
I 

0 
0 
I- 

0 

In 
I- 
9. 

d 

I- 
W 
\ 
I- 
In 

N 
m 
N 
I 

X 
H 

E 

0 

9. 

N 
In 
N 

m 

In 
d 

In 
m 
d 

4 
< z 

0 
0 

In 
d 
9. 
I 

0 
0 m 
m 

m 
0 
d 

N 

W 
\ 
W 

9. 
m 
N 
I 

3 

E 

9. 
d 
d 

W 
d 

I- 
W 
m 
W 

4 
< z 

0 
0 
0 

r 
N 
I 

0 
0 
In 

0 

I- 

0 

0 

m 

W 
\ 
W 

In 
m 
N 

3 

w 

d 
N 
In 

m 
I- 
d 

d 
W 

In 
0 
d 

la 

0 
0 

9. 
In 
9. 
I 

0 
0 
I- 

N 

m 
0 
d 

N 

I- 
W 
\ 

Y) 
m 

W 
m 
N 

3 

9, 

C 

2 
w 
C 

0 
w 
0 

P) 

0) 
-l 

9 
In 

4 

c u 
4 
3 
4 u 
4 
d 

rl 

m 

M 
M 
I z 

W E  
4 1  

r l x  
4 4  
4 E  

Q P )  c 
E u  
b l m  
w a  

9.5 

549 



4344  

0 0 0  0 0  
c c  m m m m m m  

C C C  ~ 

-. -- 
4 4  

c m m  
0 3 1  
n r l r l  
4 0 0  
o , c x  
r Z U W  

2 
4 
X 

1 

cl 

E 
a a: 
W 
cl 
V 

W 
X 
c1 

Irr 
0 

P z 
H a 
I% 
E 
f 
rn 
H 
0 
sz 
0 a 
Irr 

cl 
H 
0 rn 
w 
V 

2 s 
B 
v) 

v) 

a 
0 ru 
z a 
W 
V z 
0 
V 

Irr 
0 
v) e z 
W 
3 e 
H e rn z 
0 
U 

(1. 0 
2 

c1 
V 
bl 
cl 
W 
v) 

s 

* 

N 
0 
I- 

O 
m 

a 
0 
W 

W 
N 

4 

* 

d 
W 

N 

N 
9. 

a 

a 
N 

W 
.-I 
W 

a 

4, 0 
o, 

w 
C 

U 

W 
0 

2 

rl 

>" 
4 

e 
m 

4 

e 
U 
-i 
3 

4 
L) 
4 
0 

a 

* 

W 

I- 

9. 
W 
m 

a 

In 
W 

e- 
W 
N 

cl 

0 
0 

W 
I- 
m 
I 

0 
0 

N 
9. 
N 

a 
0 
d 

N 

w 
\ 
e- 

9. 
m 
N 
I 

3 

k 

In 

e- 
a 

a 
d 

m 
m 
m 
9. 

a 

0 
0 
0 

W 
N 
I 
0 
0 
m 
d 

w 
< 

q 
\ 
9. 

0 
a 
I 
rf In 

k 

W 
I- 
N 

W 
9. 

0 
0 
0 

In 
m 

z 

0 
0 
0 

* 

n 
< 
0 
0 
0 

0 
I- 
W 

0 
In 

d 
N 
W 

z 

0 
0 

0 
I- 
W 
I 

0 
0 

W 
9. 
m 

a 
0 
d 

N 

9. 
\ 
9. 

W 
m 
N 

3 

* 

- 
< 
0 
N 
N 

W 
m 
9. 

I- 
I- 

a 
In 
d 

4 
< z 

N 
N 

W 
m 
9. 
I 
0 
d 
In 

0 
N 

0 
m 
N 

N 

m 
\ 
m 

W 
N 
N 

C- u u  4 P 
a v o , \  a z4 ae v 5 m  c a 

a o- 

N 

0 
a 

I- 
d 
W 

In 
0 
I- 

In 
0 
9. 

0 
In 

a 
OD 
4 

z 

0 
0 

0 
In 
e- 
I 

0 
0 
0 

W 
rl 

W 
< 

9. 
\ 
w- 

r- 
m 
rl 
I 

v) u 

cu 

0 
m 
m 
m 
d 

z 

0 
0 

N 
N 
m 
I 

0 
0 
0 

q 
a 

w 
< 

e- 
\ 
m 

a 
a 
I 
V e 

m 
W 
0 

r l u  
4 0  

0 0  
C- i  
e) 

4 4  

rc) 
o,c uo, 
0 0  

W C  
o , o  u 0  
& U  
UP)  

L) .. U 
so, 
L1L)  
m o ,  u u  

E C  
d 

0 
< 
L) 
01 
4 
P 

d 
d 
I 

W 
z 

0 
0 
d 

0 
0 
0 

a 
m 
I 

0 
0 
0 

m 
d 

2 

a 08 e 
0 
0 
W 
In 
I 

0 
0 

m 
0 
d 

a 
0 
d 

N 

e- 
\ 
9. 

0 
m 
N 
I 
X e 

W 
In 
I 

0 
0 
0 

0 
N 

m 
I- 
9. 

d 

e- 
\ 
m 

W 
N 
N 

X 
&I 

I I 

0 
0 
0 

9. 
N 

I- 

0 

0 

a 

9. 
\ 
w 

m 
m 
N 

3 

d 

0 

W 
< 

9. 
\ 
d 

W 
m 
N 

3 
n4 

o c  
2 0  

4 

6" < 
d 

e- 
\ 
m 

N 
m 
N 
I 
X e 

s c  
0 0  
E 4  
Q L )  
I W  0 
P O  o, 
o , L )  
4 0 )  
L O  

m n c  .C  
4 o o c 9 0  
U U 4  4 0 4  

aL)o,mL) 
2 U P V i j  L) u-i  0 

4 u-4 0) u 
PUL)L)4L) 
c c a o ,  m 
4 4-4 E c 4  
C U U &  o w  

4 m  & I 4  

0) L)ao,C,  u u  L) 
0) C W  c o,W u 4 H  a w n  

E 422%2 

7 , "  

550 



4 3 4 4  

0 0 
al C C '  
b l m  n Q l m m Q l m  Q l m  

0) 

C 

z w 
C 

0 
w 
0 
d 
e 
PI 
d 

e 
m m 
4 

c u 
4 
3 

4 
kJ 
4 
U 

4 4  
al 

m >  
cal 
O r (  
4 
u-0 
4 c  
u o  
cbl 
a l m  o x  c u  

u a  

E2 

-4s 
alu 

01 5 4  
c a l 3  0-4 
- 4 c  
0-0 0 
4 c 4  
bl 3 u  
u o o  
c u a l  
0 m u  
o x  01 
c o u  
0 4  o n  o, 

d d  
Q a l  

C Q C a l  
0-4 or (  
4 4  
u u u u  
4 c m c  
u o u o  
c b l c u  
9) mal m.. o x  o x  
c o c o  
0 4 0 4  

m > m >  

u a u a  

o n  o n  

e 
0 
m 
N 

C 
o w  
- 4 0  
o x  
B o  
u c  
ala u 7  P 

- 0 )  
obl 

W 

V a l  
C.C :: 
t o  
wI- 
u v  

u 
. o  

I - 0 )  u 
N U  

U 

u w  
0 0  
ubl 
w a l  

w 7  
o c  
b l a l  

a m  

u-2 

4 5  
7 u  
cal c 
alu e4 
ual 

.a 
r l c  
4 4  

E d  
2 2  
I b l  m 0  
o c  
r ( l  m 
1 0  
4 4  

e m  
0 4  

u c  
7 0  

-4 

la 
cl 
H 
[u n 

3 
W 
X c 

c) E 

f 
G 
v) 
[u 
\ 
H a 
E 

[u 

VI 
cl 
H 

2 

c ' w  
J U  
k $  
$ 3  
$ Z  
w 3  

a 
0 
[u 

2 
W 
V z 
0 
V 

L 
0 
v) c z 
W 
3 c 
H 
r 
v) z 0 
V 
[u 
0 
z 
CI 
V 
W 
cl 
0 
In 

a 

:: 

E 
E 
4 
X 
4 
E 

a 

h 
a m  
u a l o  
7 k Z  
d 
0 1  I 

H * Z  

0) 

h 

m 
0 - 
N 

d 
d 
m 
d 

la 

0 
m 
d 

m 

1 

0 
I- 
W 

0 

m 
I- - 
d 

I- 
\ 
I- 

* 

m 
W 
W 

N 

d 
0 
W 

d 

a 

0 

m 
m 

m 

I 

0 
W 
m 
0 

m 
I- - 
d 

I- 
\ 
I- 

* 

m - 
W 

N 

9. 
m 
m 
d 

z 

0 
W 
9. 

m 

I 
0 

W 

0 

m 

m 
0 
d 

N 

I- 
\ 
I- 

* 

W 
N 
9. 

d 

N 
0 m 
0 

cl 

0 
N 
N 

N 

I 

d 
d 
I- 

0 

m 
I- 
o 

d 

I- 
\ 
W 

* 

n 
< 
0 
0 
m 
m 
N 

m 
m d 

W 

cl 

0 
0 
m 
m 
N 

I 

0 m 
m 
0 

m 
0 
d 

N 

I- 
\ 
I- 

o 
m 
N 
I 

3 

* * 

n 
< 
0 
0 
N 

m 
9. 

W 
W 
m 
d 
d 

la 

0 
0 
N 

m 
9. 

I 

0 
d 
d 

d 

m 
0 
r( 

N 

I- 
\ 
I- 

W 
m 
cy 

I 
3 

* 

n 
< 
0 
0 
0 

0 
m 
d 

d 
d 
I- 

W 
m 

la 

0 
0 

0 
In 
d 
I 

0 
v) 
0 

m 

n 
< 
0 
m 
? 
m 

I- 
\ 
I- 

* 
9 
4 
C 
4 

3 

z 

0 
v 
m 
r( 

m 
m 
r( 

d 

la 

0 
m 
m 
r( 

I 

0 

W 

0 

m 

0 
m 
N 

N 

I- 
\ 
I- 

W 
N 
N 

< 
C -  

b l H  4 m alv a l \  a 2 4  ae v 3 m  c a m o-  

r( 
m 

d 

m 
15 d 

9. 

0 < 
u m 
-4 
n 

a 

0 
0 
0 

0 
N 

I 

0 
W 
m 
m 

U.4 
< 

P 
\ 
I- 

C 

a l - 4  m u  
c w  0 
4 0 0  a u  

0 

n 

al m \  

< 
l a w -  

b l w x  m 
ae 4 am blV 

m 

w 
< 

I- 
\ 
m 

W 
m 
N 
\ 
m 
m 
N 

I 
3 

u 
0) 
U 
W 
0 
bl 

4 
7 . c  
al c 
c) 

bl 
al c u 
4 
al 

U 

4 

E 
4 
LI 
0 c 
r 

W 
N 
N 
I z 

w 

0 
m 
N 
I 

X c 

N 
m 
N 

I 
X 
H 

m 
N 
N 

0 

I 
v) 

m 
a 

551. 



4344  

0 
m a m m m m m  c - 4 r l - 4 - 4 - 4 - 4 r l  

u a a a a a a a  
4 m > m > m > m > m > m > m >  
3 C C a C ~ C a C a C a C a C a  

0 0-4 0-4 0-4 0-4 0-4 0 4  0 4  c 4 4  4 4 4 4 4 4  
0 muuuauauauauaua 
~ a m c a c m c m c a c ~ c ~ ~  
u r l u a u 1 ~ 1 u a u a u 1 u 1  
u u u o u o u o u o u o u o u o  
a X C u C u c u C u C u c u C u  
U a a m a P a m a P a P a P a m  a o x  o x  o x  o x  O Y  o x  O Y  
a u C u c u c U C O c U C o C u  

0 0 4 0 4 0 4 0 4 0 4 0 4 0 4  
a w  u n  u n  o n  un u n  o n  o n  

8 
0 
m 

- 4 c  
4 4 )  

o m  
I m  

w P4 
0 0  

r t c  
h 4  o m a  
c 4  E 

E.: 

E 
2 
2 
4 
x 

cl 
la 
U 
tu 
n 

2 
W 
X 
CI 

tu 
0 
u 
cl 
E 
9 v) 

v) 
U 
0 
E 

tu 
v) 
cl 
U 

2 

5: 

d 
0 
V 

a 
3 
0)  

3 
v) 

a 
0 
Iy 

z a 
0 
V z 
0 0 
L 
0 
v) 
m z w 
3 
CI 
U 
r+ 
v) z 
0 
U 
L 
0 
z 
r+ 
V 
W 
cl 
w 
v) 

m 

2 

r 

m 
I- 
O 

0 

W 
m 
0 

0 

z 

0 
0 
d 

0 

I 

0 
0 
d 

0 

w 

W 
\ 
4 

W 
m 
N 

3 
n4 

r 

m 
9. 
W 

rl 

m 
m 
m 
0 

cl 

0 
0 m 
N 

I 

0 
0 
I- 

O 

m 
I- 
9. 

d 

W 
\ 
m 

W 
N 
N 
I 

X 
r+ 

r 

0 
N m 
I- 
d 

I- 
d 
m 
0 
d 

4 
< z 

0 
0 
0 

W 
N 
I 

0 
0 m 
9. 

m 
0 
d 

N 

W 
\ 
W 

- 
m 
N 
I 

3 

# 

W 
d 
W 

0 

I- - 
m 
0 

cl 

0 
0 
9. 

d 

I 

0 
0 
9. 

0 

I- 

0 
0 

m 

W 
\ 
W 

m 
m 
N 
I 

3 

C- 
u u  4 P a v  a \  a E 4  ae v 
a m  c a m o- 9. 

N 

d 

m 

m 

J 

0 
0 
W 

I- 

I 

0 
0 
I- 

d 

m 
0 
d 

N 

W 
\ 
W 

0 
m 
N 
I 
T 
m 

- 
-4 

cr 
m 
N 

4 
d 

cl 

0 
0 
W 
m 
m 
I 

0 
0 
N 

N 

m 
0 
rt 

N 

m 
I- 
\ 
m 
9. 

W 
m 
N 
I 
3 

m 
W d 

W 

d 

J 

a 
C 

2: 
w 
C 

0 
W 
0 

a 
a 

rl 

-4 

8 
m 

4 

e 
L) 
4 
3 
4 u 
4 a 

m 

m 
d 
I 

W 

K 

W 
J 
4 c 
m 

I- 
I 

0 
0 
2 

. .  iw dur 

4 h a c  
m u  0 0 4  
4 c  u 
c u a o  u 1  

a 4  0 u 4  
a n  c n 

< 
clu-  

u m x  P 

a* 4 

w -  

a m \  
a m  u v  
a m  o a 

m 
I- 
9. 

d 

m 
I- 
\ 
N 
m 

N 
m 
N 
I 
X 
CI 

0 
0 
N 

N 

m 
I- 
\ 
0 
m 

W 
N 
N 

552 



4344 

0 
C 

m 
0 

m 
-4s c u  

0)  > 4  
c c z  
0-4 
4 c  u u  0 
4 c 4  
0 0 0  
c u e  ' e  m u  
o x  c 
c vu 
0 4  

> 
W U - 4  
- l e u  a c 4  
E v m  
4 x 0  rncnl 

u a u  

o n  c 

9 
0 
m 

m m m m  
d . 4 - 4 - 4  c c c c  
> m > m > m >  c c c c c c c  
.4 0.4 0.4 0.4 

4 4 4  
u u u u u u u  
C 4 C Q C I C  

o u o ~ o ~ o  
u c u c b l c u  m e  m e  m e  m x o x  o x  O A  
u c o c o c v  
4 0 4 O Q O Q  

u ea ea e o  
c-4 c.4 c-4 c . e  ac ac ac 
O E O E O E O  
X Q X 4 X 4 X  
O r n Q r n O r n P ,  

a u a u a u a  

n on u n  o n  

cl 
cl 
b4 
H 

n 

2 
w 
X 
CI 

b4 
0 
0 z 
H 

f v) 

v) 
b4 
\ 
H a 
n 
2 
rn 
H 
V 
X c 
0 

z 
0 a 
lu 
rn 
@a 
H 

m 

$ 
D) 
V a: 
b4 a 
3 
v) 

v) 

a 
0 
lu 

z 
V z 
0 
V 
b4 
0 
rn 
CI z 
CI 
H 
CI rn z 
0 
V 

9 

6 

B 

z 
0 
H c 
V 

0 
In 

2 

+r 

-r) 

< 
0 
0 
d 

0 

m 
m 
d 

0 

2 

0 
0 
d 

0 

I 
0 
0 
r-l 

0 

w 
< 

m 
d 
\ 
.4 

m 
m 
N 
I 

3 
0 4  

w 

m 
N 
d 

d 

d 
N 
I- 

0 

4 
< z 

0 

0 

m 
I 

0 
N 
I- 

O 

m 

w 
< 

m 
d 
\ 
W 

0 
m 
I 

2 

w 

m 
0 
9. 

N 

d 
d 
m 
d 

cl 

0 
ln 
d 

m 
I 

0 
r- 
W 

k 

9. 
0 
9. 

N 

d 
ln 
m 
d 

cl 

0 

m 
m 
I 

0 
0 
I- 

O 

m 

m 
I- 
9. 

d 

m 
-4 
\ 
N 
d 

m 
N 
N 
I 
X c 

k 

m 
m 
0 

9. 

d 
ln 
I- 

N 

cl 

0 
0 
W 

I- 

I 

0 
QI 
W 

k 

0 
N 
m 
N 

W 

I- 

-4 

m 

cl 

0 
0 
I- 

m 
I- 
I 

0 
0 
m 
0 

m 
I- 
9. 

d 

W 

\ 

ln 

m 
m 

N 
m 
N 
I 
X 
CI 

k 

* 
< 
0 
0 
0 

m 
N 

9. 
W 
I- 

m 

cl 

0 
0 
0 

W 
N 
I 

0 m 
m 
0 

m 
0 
-4 

N 

m 
d 
\ 
m 
d 

9. 
m 
N 
I 

3 

w 

0 
N 
0 

d 

d 
d 
W 

0 

la 

0 
m 
W 

d 

I 
W 
N 
d 

0 

m 
m 
I- 

0 

0 

m 
d 
\ 
m 

W 
m 
N 
\ 
ln 
m 
N 
I 
3 

k 

m 
m 
m 
9. 
d 

N 
I- 
N 

d 
d 

cl 

0 
0 

m 
m 
m 
I 

0 
d 
-4 

d 

m 
0 
d 

N 

W 

\ 
0 
m 

m 

m 
m 
N 
3 

k 

- 
< 
0 
0 
0 

0 
m 
d 

d 
d 
I- 

W 
m 

cl 

0 
0 

0 
m 
d 
I 

0 
m 
0 

m 

0, 

0 
m 
? 
m 

I- 
\ 
I- 

* 
4 
C 

u 
3 

w 
N 
W 

W 
d 

m 
I- 
W 

m 

cl 

0 
0 
0 

0 
N 
I 

0 
W 
m 
m 

w 
< 

I- 
\ 
I- 

* 
E 
4 u 
0 e c 

9. 
9. 
m 

0 
< 
u 
4 
m 
n 

C 
0 

w - 8  m u  c w  o 
4 0 0  a u  

n 

n 
0 
m 
N 

N 

m 
I- 
9. 

-4 

I- 
\ 
I- 

m 
N 
N 

d 

N 

m 
d 
\ 
m 
d 

0 
m 
N 
I 
X c 

4 4  4 E  > 
4 0  c 

c c  c c  a u  
0. 
lu 

w 
\ 
h 

% 

W 

-4 
0 

0 

U 

2 
a 

4 

a 

N 
N 

i 



4 3 4 4  

. w  
la 
H 
P 

X 

2 
t; 

z 
a 
W 

CI 
V 
4 
W 
X 
E 

L 
0 
W z 
H 
J 
b 
I: 

~. 

;5 
cn 
b4 

a 
I: 
0 

\ 
H 

c 
v) 
J 
H 
0 
v) 

w 
V 

a 
v) 

3 
v) 

a 
0 
I.r 

z 
w 
V z 
0 
0 

lu 
0 
v) 
E 
2 w 
3 
CI 
H 
CI 
v) z 
0 
CJ 

ra 
0 

z 
0 
H 
E 
CJ w 
J 
0 
v) 

2 
a 
m 

a 

LI <- 

c m m  
o a a  

o c c  
w o o  
44 

m 4 - I  
4 0 0  
@ E X  
S H W  

C -  
b l H  4 P 
O V  o,\ a E-l  a9 v 
a m  c a m o -  

* 

m 
d 
In 

9. 

m 
I- 
m 
m 

E 

0 
N 
N 
W 

1 

0 
W 
I- 

O 

0 
m 
N 
N 

m 
m 
\ 

W 
N 
N 

P 

d 

W 

m 

m 

OD 

W 

N 

m 

z 

0 
N m 
v) 

I 

0 
W 
m 
0 

In 
I- 
9. 

d 

m 
m 
\ 

* 

9. 
W 
m 
d 

m 
m 
9. 

d 

cl 

0 
d 
W 

m 
I 

0 
0 
I- 

O 

w 
< 

m 
m 
\ 

* 

0 
m 
0 

9. 

9. 
In 
d 

m 

z 

0 

I- 

In 

I 

0 
W 
d 

r( 

m 

In 
I- 
9. 

r( 

m 
m 
\ 

* 

W 
N 
0 

9. 

m 
W 
0 

m 

z 

0 

0 

W 

I 

0 
In 

m 

m 

0 

m 
0 
d 

N 

m 
m 
\ 

* 

In 
In 
0 

In 

d 
d 
N 

N 

la 

0 
m 
0 

In 

I 

0 
N 
In 

0 

v) 
I- 
9. 

d 

m 
m 
\ 

w 

r) 

< 
0 
0 
m 
v) 

0 
W 
m 
m 
d 

cl 

0 
0 
a, 

m 
9. 
I 

0 

W 

9. 

m 

w 
< 

I- 
\ 
I- 

* 

9. 
9. 
In 
9. 

9. 
0 
9. 

m 

2 

0 
0 
P 

In 

I 

N 
m m 
0 

m 
0 
d 

N 

m 
m 
\ 

m 
N 
N 
X 
H 

cu 
X 
CI 

E 
a 
-l 
I4 

e 
H 

* 

m 
m 
m 
v) 

m 
W 
m 
9. 

z 

0 
W 
m 
I- 

I 

0 
In 
0 

d 

m 
0 
d 

N 

m 
m 
\ 

a3 
m 
N 
I 

3 

% 

W 
W 
m 
4 
N 

m 
W 
N 

m 
d 

z 

0 
0 
m 
d 
m 
I 

0 
N 
I- 

N 

P 
< 
0 
m 
N 
m 

m 
\ 
m 

E a 
-l 
C 

U 
3 

9 
0 
In 

. .  

9) 

C 

-0 
4 
w 
C 

0 
w 
0 

0) 

9) 
d 

9 
m 

4 

e u 
4 
3 

4 
u 
4 
U 

d 

m 

u v  
4 0  u 
r lJ  

P o ,  u 
No,  

0 

u w  
0 0  
o, 
ubl 
a 0  

w a  o c  
blo, 
$5 
a h  
co, c 
alu e4 
U P )  

.U 
- I C  
Q Q  

O Q  
C E  
I b l  
P O  o c  
d l  

P 
4-I 

0 4  

E, 

m o  

cm 

r l c  
40)  

E.: 
-- 9 

--- 

o m 6 u .  
4 C J  

bl 4 o , H  
0)c a 3  
2 ;e-: a 
a E o u  c m m w  

o, c o  
a c v  0 cu o w  u m m  c40) 0) 
- 0  c u  
-I c u m  
4 - 0  c 
E H 4 W . d  
U V U - l  
0 - u  c c U 0 ) O  
I d u u >  
P 4  0 4 4  

d b l  
o,w am mu 0 0 4  

0 > u <  0, 

4 c  bl 

. - . 

- 

P 
Y 
\ s 
C 
4 

u 
u 
U 

a 
U 

G 
m 
U 
4 
C 
3 

554 



4 3 4 4  

X 
v) 
4 
h 
cl - r u  

W 
X c 
ru 
0 

u 
z H 
c3 
IL 2: 
f 
In 
H 
V 

z 
0 a ru 

m 
3 
v) 

5 ru 
z a 
W 
V z 
0 
V 

ru 
0 
v) c z 
W 
3 c. 
H 
€4 
v) z 
0 
V 
ru 
0 
z 
t3 
V 
W 
r3 w 
In 

E 

u\ 
o c c  
w o o  
44 c m m  

Q U O  
O C X  a u w  

:22 

. .  

e. 
a m  
a w z  a a l o  

U I  I 

U h Z  

0) 

4 

< 
C -  u H  4 m 

OIV o,\ a x-4 aa v 3 m  c a 
m 0 -  

C 

Q 4  
P O  
c w  0 
m o o ,  a u  

0 

n 

h C  
0 0  c 4  
a 0  
eo 0) 
0 ) u  u o ,  
r u m  

a w  u 

o, m m n m u m  m m n 
4 4 4  4 4 4 4 4  4 
o , o , o , o , o , o , o , o ,  m > m > m > m > m ~ m > m > m >  

C o , C o , C o , C o , C Q C o , C Q C o ,  
0 4  0 4  0 4  0-4 0 4  0 4  0-4 0 4  

h 

n 
< 
0 
0 
0 

9. 

c 
< 

c 
< 

0 
0 
0 

9. 

1 

0 
0 
0 

9. 

0 
m 
N 

N 

N 
\ 
d 

0 
d 
N 

01 
m 

* 

d 
N 
m 
d 

N 
9. 
m 
0 

;I 

0 
0 
m 
w 

I 

0 
0 
m 
0 

0 
m 
N 

N 

rn 
N 
\ 
m 
d 

W 
N 
N 

h 

m 
< 
0 
0 
I- 

rl 

c 
< 

c 
< 

0 
0 
I- 

d 

I 

0 
0 m 
0 

m 
I- 
9. 

d 

N 
\ 
N 

m 
N 
N 

h 

n 
< 
0 
0 
m 
m 

P 

P 

0 
0 
m 
rn 
I 

0 
0 
I- 

0 

m 
0 
4 

N 

N 
\ 
N 

0 
m 
N 

X 
i-t 

2 

I- 
W 
W 

0 

W 
W 
W 

0 

4 
< z 

0 
0 
d 

d 

I 

0 
0 
4 

0 

m 
I- 
9. 

d 

rn 
N 
\ 
m 

N 
m 
N 

X 
i-t 

h 

n 
< 
0 
0 
I- 

rn 

P 

c 
< 

0 
0 
l- 

m 
I 

0 
0 
m 
9. 

m 
0 
d 

N 

N 
\ 
N 

CT 
m 
N 
I 

3 

h 

n 
< 
0 
0 
N 

0 

c 

c 
< 

0 
0 
N 

0 

I 

0 
N 
4 

0 

I- 
m 
0 

0 

N 
\ 
N 

m 
m 
N 

3 

h 

m 
N 
9. 

m 

0 
m 
N 

9. 

4 
< z 

0 
0 
N 

(0 
d 
I 

0 
0 
m 
N 

m 
0 
4 

N 

rn 
N 
\ 
m 

m 
m 
N 
I 

3 

0, 

C 

2 
44 
C 

0 
w 
0 
4 
o, > 
0, 4 

9 
rn m 
4 

c 

3 

4 u 
4 
-0 

4 
w 3  o m  

h 
0 0  
C C  

e u  
a 0  
wl- 
a v  
40) u . u  

P o ,  u 
N o ,  a 
u w  
0 0  
u u  

f" 

$4 
45  

w 1  
o c  
bo, 

3 u  
co, c 
0)u e4 
00) 

.a 
4 c  
4 4  

om 
C E  
1 4  
D O  
o c  
41 

P 
8 0  
44 

c m  
0 4  
4 
u c  

E, 

a o  

C 

> 
D 
-4 

C 

E 

4 u  u 
0)w a m  m u  0 0 4  

4 c  u 
+ h a c  c u a o  

555 



0 0 
m m n  m m m  n m m m  
4 r l r l . c  4 4 4 s  4 r l r l - l  
0 ) O ) P ) u  o , o , o , u  o , o , o , o ,  m > m > m > 4  m > m > m > 4  m > m > m > m >  

C o , C o , C o , 3 C C o , C o , C o , 3 C C o , C o , C o , C o ,  
0 4  0-4 0 4  0 o r l  o r l  0 4  0 o r l  0 4  0 4  0 4  
4 4 4 c 4 4  4 4 c 4 4  4 4 -l u u u u u u o m u u u u u u o m u u ~ u u u u u  

u o u o u  0 0 o u  0 0  o u o  0 o u  o u o u  o u  0 
C u c u C u o , X c u C u C u o , X C u C u c u c u  

_ o , ~ P o ,  m.a m u  0 a m o ,  mo, .mu  9) o, Po, Po, Po, P o x  o x  o x  0) o x  o x  o x  a o x  o x  o x  o x  
C o C O C o u u C o C o c o u u C o C o c o c o  
0 4 0 4 0 4  0 0 4 0 4 0 4  0 0 4 0 4 0 4 0 ~  

4 ~ 4 ~ 4 ~ 4 1 4 ~ 4 c 4 ~ 4 a 4 ~ 1 ~ 4 c 4 c  
u a u a u a u r l ~ ~ a u a ~ ~ a u r l u a u a u a u a  

o n  o n  o n  o n  o n  o n  L W  o n  o n  o n  o n  

4 3'4 '9 

I- 
rl 

I W 

w 
cl 
H 
Dd 

I 
v) 

cl 
h 

W 

c 
V 
4 
0)- 
S c 

2 

z 

0 

cl 
z, 
B 
5 
v) 
h 
\ 
H a 
n z 
4 
v) 
U 
V 
X c 
0 

z 

lu 
v) 
cl 
U 
0 
In 
W 
V 

m 

s 

5 
3 
v) 

5 
v) 

a 
0 
h 

z a 
W 
V z 
0 
V 

tr 
0 
v) c z w 
3 
CI 
H 
CI 
v) z 
0 
V 
h 
0 
z 
c 
V 
W 
cl 
w cn 

m 

E 

4\- 
O C C  
w o o  

4 4  
cmm 
0 1 1  
m r l r l  
Q U O  
Q C X  a H w  

0) < 
C- u u  4 P 0)v a z4 aa v 

3 U l  C 
m o- 

i i w  P 

- l m , a  

o, c \  c 4 4  
Pd V 
2 

R C  u o  
c 4  
0 ) u  

6 0  01 
a- o 

G 
h 

u 
01 n 

0, 

2 
4 
0 
C 

4 
-0 

a 

w 

n 
< 
0 
0 
0 

U 

c 
< 

c 

0 
0 
0 

9. 

I 

0 
0 
0 

U 

0 
m 
N 

N 

N 
\ 
d 

0 
d 
N 
I 

Dd 
m 

* 

N 
U 
9. 

N 

d 
0 
W 

rl 

cl 

0 
N 
N 

W 

I 

0 
0 
m 
0 

0 
m 
N 

N 

w 
m 
\ 
N 
cv 

W 
N 
N 

i 

* 

N 

N 

m 

m 

9. 
9. 
9. 

cy 

z 

0 
cy 
m 
v) 

I 

0 
W 
v) 

0 

v) 
r- 
9. 

rl 

d 
rl 
\ 
d 
d 

m 
N 
N 

* 

9. 
0 
0 
N 

m 
m 
9. 

d 

cl 

0 
d 
W 

m 

I 

0 
0 
I- 

O 

W 
< 

m 
m \ 

0 
m 
I a 

v) 

* 

m 
W 
v) 

m 

0 

v) 

cy 

m 

z 

0 

I- 

In 

I 

0 
W 
r( 

d 

m 

v) 
I- 
U 

rl 

d 
d 
\ m 

W 
N 
N 
I 
2 c 

* 

I- 
m 
m 
m 

N 
v) 
0 

m 

z 

0 
W 
0 

W 

I 

0 
0 
I- 

O 

m 
0 
d 

N 

d 
rl 
\ 
d 
d 

0 
m 
N 
I 
2 c 

* 

m 
0 
m 
rl 

m 
v) 
d 

rl 

cl 

0 
W 
0 

v) 

I 

0 
0 
rl 

0 

v) 
I- 
9. 

rl 

U 
m 
\ 

d 
m 

N 
m 
N 
I 
2 c 

* 

n 
< 
0 
0 
W 

m 
9. 

0 
W 
v) 

m 
d 

cl 

0 
0 
W 

In 
9. 
I 

0 

W 

9. 

m 

W 
< 

I- 
\ 
I- 

C 
E 
4 u 
& c 

w 

I- 

W 

0. 

m 

cy 
d 
I- 

m 

z 

0 
0 
I- 

v) 

I 

N 
m m 
0 

m 
0 
d 

N 

rl 
d 
\ 
rl 
d 

0 
m 
N 
I 
3 

* 

n 
< 
0 
0 
N 

0 

c 
< 

f 

0 
0 
N 

0 

I 

0 
N 
d 

0 

I- 

0 

0 

m 

N 
\ 
N 

v) 
m 
N 
I 
3 

* 

m 
m 
m 
In 

r- 
I- 
N 

9. 

cl 

0 
0 
N 

W 
d 
I 

0 
In 
0 

d 

m 
0 
d 

N 

9. 
m 
\ 
W 
rl 

W 
m 
N 
I 
3 

* 

W 
W 
v) 

d 
N 

m 
W 
N 

v) 
d 

z 

0 
0 
m 
rl 
m 
I 

0 
N 
I- 

N 

0, 
< 
0 
m 
N 

m 

m 
m 
\ 

* 
5 
4 
C 

u 
3 

o, 
C 

2 
W 
C 

0 
W 
0 
4 
o, 

0) 4 

a 
v) m 
4 

s u 
4 
3 
4 u 
4 
U 

o m  

u v  
a m  u 
- 0  

r - a l  u 
N o ,  

U 

U W  
0 0  
u u  
o , o ,  

u a  
o c  
u o ,  
45 
a u  
co, s 
0)u c4 
ual 

.U 
r l c  
4 4  E, 
2 2  
I L I  
P O  
o c  

- 4 1  
P 

4 4  

em 
0 4  
4 
u c  

m o  

a o  

P 
4 
X 

< < -  < < <  i 

556 



4 3 4 4  

W 
J 
n4 
X rn 
4 
* 
J 
la 

H 

9 

2 
H 
c1 
V 

H 

W 
X c 
a 
0 
c) z 
H 
la 
n4 z :: 
v) a 
\ 
H a 
z 
0 
E 
E 
B 

d 

B 

v) 

Ir) 
V 

a 
3 rn 

v) 

a 
0 
b4 

z a w 
V 
2 
0 
V 
a 0 
In c z w 
3 c 
H 
c rn z 
0 
V 
a 
0 
z 

c 
V 
W 
J 
0 
In 

E 

al 

C -  
blU 4 b o v  o x  a z.4 a* u 
3 m  c a 

m o- 

C 
0 

Q 4  
P J J  
c l u  0 
Q O Q )  a u  

n 

4 

* 

- 
< 
0 
I- 
O 

m 

0 
4 
N 

N 

2 

0 
I- 
O 

m 
I 

0 
m 
m 
4 

0 
m 
N 

N 

9. 
\ 
9. 

W 
cy 
N 

* 

.r) 

< 
0 
m 
4 

m 

m 
4 
I- 

d 

cl 

0 
m 
d 

m 
I 

0 
m 
0 

4 

In 
I- 
9. 

4 

9. 
\ 
9. 

m 
N 
N 

* 

n 
< 
0 
In 
N 

d 

m 
m 

0 

m 

4 
< 
2 

0 
In 
N 

4 

I 

0 
m 
N 

rl 

w 
< 

9. 
\ 
N 

0 
m 
I a 

v) 

* 

l-l 

< 
0 
9. 
d 

m 

m 
m 
rl 

N 

z 

0 
9. 
d 

m 
I 

0 
d 
d 

rl 

m 
I- 
P 

d 

9. 
\ 
9. 

03 
N 
N 
X c 

* 

n 
< 
0 
m 
m 
N 

w 
m 
m 
N 

cl 

0 
m 
m 
N 

I 

0 
m 
I- 

d 

m 
0 
d 

N 

9. 
\ 
9. 

0 
m 
N 
I 

X c 

* 

m 
W 
m 
N 

W 
W 
m 
d 

z 

0 
N 
9. 

N 

I 

0 
m 
m 

m 
m 
d 
cy 

0 
cy m 
P 
d 

z 

0 
0 
m 
4 
N 
I 

0 

m 
m 

m 
I- 
9. 

rl 

9. 
\ 
9. 

N 
m 
N 
I 

5: c 

lu 
< 

9. 
\ 
9. 

c 
E 
a 
4 
Ll 
0 c 

E-4 

* 

n 
< 
0 
9. 
W 

0 
N 

m 
0 
0 

W 

a 

0 
P 
W 

0 
N 
I 

0 
m 
m 

N 

m 
0 
d 

N 

m 
\ 
m 

9. 
m 
N 
I 

3 

* 

n 
< 
I- 
W 
W 

0 

m 
N 
9. 

0 

.4 
< z 

I- 

W 

0 

I 

I- 
m 
W 

0 

m 

lu 
< 

m 
\ 
d 

W 
m 
N 
\ 
m 
m 
N 
I 

3 

* 

n 
< 
0 
9. 
m 
d 
N 

W 
m 
m 
W 

cl 

0 
9. 
m 

d 
N 

0 
I- 
m 
N 

m 
0 
d 

N 

m 
\ 
m 

W 
m 
N 
I 

3 

* 

W 
9. 
m 
W 

m 
m 

m 
W 
W 

W 
In 

cl 

0 
0 

m 
I- 
W 
I 

0 
0 
d 

d 
d 

b 
< 
0 
m 
N 

m 

9. 
\ 
9. 

5 
4 
C 

bl 
3 

0; 

z1 
C 
0, 

(u 
C 

0 
w 
0 
4 
Q > 
4 

8 
m 

4 

c 
JJ 
4 
3 

4 
JJ 
4 
W 

m 

4 c  
4 o  

O b  c 
&Ir 

4 
J J C  
1 0  

a 
JJ 
0 
0, 
0 
0) a 

I 
4 
X 

1 

lr; 

0) c .u a 

mw 

mr( 
a m  

4 m  

0 
C r (  o a  
4 E  
JJa 

4 o  
h e  
UJJ 
01 
4lu a4 
4 u  
4 0  

0 0  
C 4  

JJ 
4 4  

r k J  o c  
blo 
0 0  
w c  
a 0  
Llo 
ea u o  

JJ .. 0 
4 0 )  
JJJJ 
ma  
U-0 

a m  n 

E C  

557 



4 3 4 4  

m 
rl 
I 

W 

W a 
H 
01 

2 
VI 

cl 
01 
3 

$ 
H c. 
V 
4 z 
H 

w 
I 
t+ 

L 0 
0 z 
H a 
5l 
f 
VI 
H 
0 
I: 0 a 
lu 

VI 
cl 
H 
0 
VI 

w 

cad 

VI 

3 
VI 

a 0 
cad 
z 
0 0 

V 

lu 0 
VI c 2 w 
3 
CI 
n 
r 
VI 
2 
0 
V 

lu 0 
z 
c 
V 
rd 
cl 
PI 
u) 

2 
!2 
rn 

a 

E 

2 

u\ 
-0 c c 
w o o  

4 4  
c m m  

4 0 0  
a c x  a H w  

$22  

V 
< 
u 
4 
m 
n 

c 
0 

Q 4  m u  
c w  0 
4 0 0 )  a u  

n 

x c  v o  c 4  
a u  
w o  a a u  u a  
& O  

a w  v 

m m m m m m m m m  
r l r l - 4 - 4 r l r l r l r l r l  
a a a a a a a O ) a  

m > m > m > m > m > m > m > m > m >  
C a C a C a C a C a C a c a c a C a  
0 4  0 4  0 4  0 4  0 4  0-4 o r l  0-4 0-4 

r 

n 
< 
0 
0 
0 

m 

c 

c 
< 

0 
0 
0 

m 
I 

0 
0 
0 

m 

0 
m 
N 

N 

N 
\ 
N 

0 
rl 
N 
I 

D4 
m 

* 

I- 
CT 
m 
N 

9. 
rl 
N 

N 

a 

0 
0 
0, 

r- 

I 

0 
0 
W 

0 

0 
m 
N 

N 

m 
W 
\ 
I- 
m 

W 
N 
N 

4 

r 

l-l 
< 
0 
0 
0 

N 

c 

f 

0 
0 
0 

N 

I 
0 
0 
r- 

rl 

m 
I- 
o. 

rl 

N 
\ 
N 

W 
N 
N 

i 

r 

m 
< 
0 
0 
m 
N 

f 

f 

0 
0 
m 
N 

I 

0 
0 
rl 

N 

m 
I- 
o. 

rl 

N 
\ 
N 

W 
N 
N 
I 
2 c 

r 

n 
< 
0 
0 
0 

rl 
rl 

:: 

:: 
0 
0 
0 

rl 
rl 
I 

0 
0 
I- 

N 

m 
0 
rl 

N 

N 
\ 
N 

0 
m 
N 

2 c 

SI 

N 
m 
rl 

N 

W 
m m 
rl 

z 

0 
0 
W 

m 
I 

0 
0 
W 

0 

m 
I- 
o. 

-4 

m 
W 
\ 
m 
m 

N 
m 
N 
I 
2 c 

r 

n 
< 
0 
0 
0 

m 
o. 

e 
< 

e 
< 

0 
0 
0 

W 
o. 
I 

0 
0 
I- 

m 

m 
0 
-4 

N 

N 
\ 
N 

CT 
m 
N 
I 

3 

r r  

n 
< 
o m  
N a  

o m  

. . .  
N 

c 

f 

0 
0 
N 

N 

I 

0 
0 
N 

0 

I- 

0 

0 

m 

N 
\ 
N 

m 
m 
N 
I 

3 

rl 
rl 

m 
W 
CT 

m 

J 

0 
0 

0 
W 
rl 
I 

0 
0 
W 

N 

m 
0 
rl 

cy 

m 
W 
\ 

N 
m 

W 
m 
N 
I 

3 

%-I 
urd 
4 1  

. ... -. 



4344 

0 
N 
I 

W a 
U 
n4 

I 
v) 
4 
k 
el a 

9 
U c u 

E 
Lu 
X c 
a 
0 

e 
a E 
B 
2 
v) a 
\ 
U a 

z 
4 
cn 
H 
V 

X c 
0 

I: 
0 a a 
In 
cl 
u 
0 cn 
W 
V 

a 
3 
v) 

3 
v) 

a 
0 a 
z a 
W 
V z 0 
V 

a 
0 
v) c z 
W 
3 c 
c 
v) z 0 
U 
I.r 
0 
z 
c 
V 

W tn 

n 

tn 

2 
m 

CI 

E 
It: 

9) 
< 

LIU 5G 
o,V a\ a "4 aa u 
3In c a 

m o- 

0 
< 
e, m 
4 
P 

C 

0 4  m u  
C W  u 
m o w  a u  

n 

n 

x c  
0 0  
c 4  
0 ) L )  

0.0 0, 
0 ) u  
4 0 )  

a w  u 

l u n  

0 0 
m m m  m m m  m m m m  
4 4 4 . c  4 4 4 s  4 4 4 4  
o , o , o , L )  o , o , o , u  o , o , o , o ,  m > m > m > 4  m > m > m > 4  m > m > m > m >  

C o , C o , C o , S C C o , C o , C o , S C C o , C o , C o , C o ,  
0 4  0 4  0 4  0 0 4  0 4  0 4  0 0 4  0 4  0 4  0 4  
4 4 4 E 4 4  4 4 c 4 4  4 4 4 
c r u u u u u  o m u u u w u u  o m u u u u u u u u  
~ c ~ ~ a c ~ a a c a c a ~ ~ a a ~ ~ ~ a c a c  
b l a b l a 4 a u 4 b l a b l a b l a u 4 b l a h a n a 4 a  
c r o u o L ) o - u u ~ o u o u o - u u u o - u o u o u - o  
C b l C b l C 4 o , X C b l C 4 C 4 o , X C b l C 4 C b l C 4  
0, Po, P o ,  m u  o, PI Po, Po, mu o, P) Po, bo, 001 P u x  u x  O Y  0) u x  o x  u x  o, o x  o x  o x  u x  
c u  c o c u u  bl c u C O C U W  b l c u  c u c u  c o  
o a o a o a  o o e o m o a  0 0 4 0 4 0 a o a  u n  u n  u n  e w  u n  o n  o n  z w  u n  u n  o n  o n  

k 

m 
< 
0 
0 
0 

In 

c 

e 

0 
0 
0 

In 

I 

0 
0 
0 

m 

0 
m 
N 

N 

N 
\ 
N 

0 
d 
N 
I 

nl 
m 

>I 

0 
m 
In 

N 

m 
d 
N 

N 

cl 

0 
0 
m 
I- 

I 

0 
0 
W 

0 

0 
m 
N 

N 

I- 
W 
\ 
d 
W 

W 
N 
N 

k 

I- 
N 
In 

N 

r- 
In 
I- 

d 

a 

0 
m 
d 

m 

I 

0 
m 
0 

d 

In 
I- 
o. 

d 

W 
\ 
W 

W 
N 
N 

i 

k 

n 
< 
0 
In 
N 

d 

m 
m 
W 

0 

z 

0 
In 
N 

d 

I 

0 
m 
N 

e 

W 
< 

o. 
\ 
N 

0 
m 
I a 

v) 

k 

d 
W 
I- 

N 

I- 
In 
d 

N 

z 

0 
0 
d 

m 

1 

0 
d 
d 

,-I 

v, 
I- 
o. 
d 

W 
\ 
W 

OD 
N 
N 
I 
T c 

k 

m 
In 
W 

W 

N 
d 
0 
o. 

4 
< z 

0 
0 
0 
.-I 
d 
I 

0 
m 
I- 

d 

m 
0 
rl 

N 

W 
\ 
W 

0 
m 
N 
I 
T c 

k 

m 
0 
d 

N 

W 
m m 
d 

z 

0 
0 
W 

m 
I 

0 
0 
W 

0 

In 
r- 
0 

d 

I- 
W 
\ 
I- 
In 

N 
m 
N 
I 
X c 

k 

W 
m 
m 
d 
N 

0 
N 
m 
o. 
d 

z 

0 
0 
W 

d 
N 

0 
W 
In 

W 
< 

0 
\ 
9. 

I 
E 
4 
bl 
0 e c 

k 

0 
T 

I- 
N 

m 

o. 
W 
N 

W 

a 

0 
0 
0 

W 
o. 
I 

0 
W 
W 

N 

m 
0 
d 

N 

In 
\ 
In 

0 
m 
N 
I 

3 

k 

0 
rl 
N 

d 

W 
W 
9. 

0 

a 

0 
0 
h) 

N 

I 

0 
0 
N 

0 

m 

m I- 

0 
0 

In 
\ 
m 

W 
m 
N 
\ 
In 
m 
N 
I 

3 

k 

In 
In 
In 

d 
rl 

W 

N 
m 

m 

el 

0 
0 
0 
W 
4 
I 

0 
0 
W 

N 

m 
0 
d 

N 

W 
W 
\ 
N 
m 

W 
m 
N 
I 

3 

* 

W 
0 
In 

W 
W 
In 

In 
W 
W 

W 
In 

cl 

0 
0 

m 
I- 
W 
I 

0 
0 
d 

d 
d 

P 
0 
m 
N 

m 

01 
\ 
w- 

I 

5 
4 
C 

bl 
3 

do 
0 
In 

~~ 

9; 

2 
C 

W 
C 

o 
w 
0 

0) 

0, 
d 

a 
In 

rl 

m 
a 
c 
4-l 
4 
3 
4 u 
4 w 

u v  

u . u  
I - 0 )  

4.l 
N o ,  

U 

u W  
0 0  
u 4  
010 

am 

w-2 
w a  
o c  
4 s  
45 
1 4  
co, c a u  e 4  uo, 
.w 

4 c  
m a  
E 4  
0 4  
C E  
I 4  
P O  
o c  

4 1  
P m o  

4 4  

cm 
0 4  
4 
u c  
5 0  

< < <  < 

d 4  
a o  
E C  
0 0  
C 4  u a a  
r U  

0)c 
blo, 
o u  

W C  
010 
4 0  
c-0 
uo, u .. u 
uL) 
4 0  
-0.0 

ao, 



4 3 4 4  

P z 
0 
01 

01 u 
P 
3 
cl 
In 

nl 

cl 
z a w 
0 z 
01 
X w 
tu 
0 

u 

5 

E 

f 
z 
Ln 
H 
U 
I: 
0 a 
tu 
In 
cl 
H 
0 
In 
w 
U 

a 
3 In 
3 
In 

a 
0 
tu 
z a 
0 
U z 
0 
V 
tu 
0 
In w z w 
3 w 
H 
c, 
In z 
0 0 
rl4 
0 
z 
0 
H 
c, 
0 w 
cl 

2 
m 

D 

bl\ 
0 c-c 
w o o  
44 

c m m  

4 u o  
c c x  a H w  

o a a  
n r l r l  

h 
am 
a a z  m a 0  
rl 
0 1  I 

H k Z  
a 

C 
0 

0 4  
0 1 2 ,  c w  u 
4 0 0 )  a u  

n 

9 
clu- 

4 H X  b 
as 4 

w -  
I 

Q m \  
a m  u u  
3 m  o a 

u <- - 
m y  01 
0, c\ c 4 4  
014 U 
X 
4 m _ a  

X C  
0 0  c 4  
Q L )  

m o  0, 
a- o 

t u n  
e $  

Q a 

z 

OD 
m 
W 

0 

W 

9. 

0 

m 

4 
< z 

0 
0 

0 

I 

0 
0 
I- 

0 

m 

0 
m 
N 

N 

N 
d 
\ 
N 

W 
N 
(Y 

k 

n 
< 
0 
0 
N 

N 

W 
rl 
m 
0 

cl 

0 
0 
N 
N 

I 

0 
0 
N 

N 

U 
c 

m 
\ 
d 

0 
m 
I a 

Ln 

z 

n 
c 
0 
0 
N 

0 

0 
0 
N 

0 

z 

0 
0 
N 
0 

I 

0 
0 
N 

0 

m 
I- - 
d 

m 
\ 
m 

m 
N 
N 
I 

X 
H 

k 

n 
< 
0 
0 
0 

0 
N 

0 

W 

m 

m 

cl 

0 
0 
0 

0 
N 
1 

0 
0 
m 
0 

a 
0 
d 

N 

m 
\ 
m 

0 
m 
N 
I 
2 w 

z 

I- 
I- 
m 
0 

m 
m 
T 

0 

4 
c z 

0 
0 
a 
0 

I 

0 
0 
N 

0 

m 
I- 
v 
d 

m 
d 
\ 
I- 

N 
m 
N 
I 

X w 

k 

-n 
< 
0 
0 
m 
N 

I- 
W 
m 
N 

4 
< z 

0 
0 m 
N 

I 

0 
0 
rl 

N 

m 
0 
d 

N 

m 
\ 
m 

v 
m. 
N 
I 
5 

k 

ll 
< 
0 
0 
(Y 

0 

m 
m 
d 

0 

4 
< z 

0 
0 
N 

0 

I 

0 
0 
d 

0 

I- 

0 

0 

a 

m 
\ 
m 

m 
m 
N 

3 

k 

m 
N 
W 

9. 

0 
0 
W 

m 

cl 

0 
0 
W 

I- 

I 

0 
0 
I- 

d 

09 
0 
d 

N 

m 
4 
\ 
m 

m 
m 
N 
3 

Q 0 
0 

W 
C 
0 
w 
0 
rl 
Q 

0 
rl 

dP 
m a 
4 

C u 
4 
3 

4 
L) 

-0 

ZI 

s 
0 
m 
N 
C 
O w  
4 0  

osr 
-0)-0 u c  
Q Q  

m 
w o )  

X 
00,  
C C  
0) u- 
mbl 

wI- 
m V  
d m  

L) . u  
I-@ 

&I 
N Q  

U 
U W  
0 0  
Q -  L)n 
Q Q  

m a  

O k  

a 

e o  

*$I 
w a  o c  
no) 
45 
a n  
C Q  
C 

W U  
c4 
4 J Q  

.a rlc 
4 4  
E nrl 
o m  
C E  I n  
010 o c  
r l l  

01 mo 
4 d  

c m  
0 4  
u c  
4 

a o  
u 
a 
2 
L) 
m 
4 
-0 

Q c 
w 
H 

C 
> 
U 
m 

4 

4 

0 
4 
L) 

c u 
4 
Ll 
4 

C 
4 

2 

I m-- 
b4 

._ 

O 2  c 

Q W  i i m  
m u  0 0.4  4 c  n 4 X a c  c o a o  

E 
2 
4 
X 
4 
E 

- 9)  
C 

. L )  
m 
a .  
E N  
2vl 

f "  
40)  

m 4  

Crl o a  
4 E  
L ) 4  
a m  
2 ,  n e  
ClL) m 
4 w  a4 
r l b l  
4 0  

0 0  
C 4  u 
4 4  

EiC 

560 



4344  

n z 
0- 
& 

_.___ - u\ 
-0 -c-c 

w o o  
4 4  

c m m  
o a a  m 4 . 4  
m o o  
a l c x  a H w  

w 
W 

3 
c;l 
v) 

n 
4 

m e  u 
a m  

W 

alu u -a 
o w  
c 3  
ala o u  
m a l  
ale 
4L) 
-0 
C W  
Q O  

u o  
m 4  e o  L ) u  
u a  
d C  a4 

-om' 

= C  

o m  

zc a l c a l c  alw alc alw alw m a  u O r l 4 4 4 d  al44d a l r l  a l d  al 
4 m as ac a w  ac aal aal aal 

4 EL) EL) E 0 EL) E 0 E 0 E 0 
oal a 4 4 4  t a x 4 4  m x m  x 4 %  
& LIln3v) 31n alln 3ln alv) al ln al 

. 

o u  w 

- 

z 

N 
W 
9. 

0 

m 
W 
m 
0 

k 

n 
< 
0 
0 
d 

m 

0 
0 
m 

N 

4 
< z 

0 
0 
d 

m 
I 

0 
0 
OD 

d 

m 
0 
d 

N 

m 
\ 
m 

w 
m 
N 
I 

3 

k 

n 
< 
0 
0 
m 
0 

I- 
W 
d 

0 

4 
< z 

0 
0 
m 
0 

I 

0 
0 
d 

0 

I- 
OI 
0 

0 

m 
\ 
m 

In 
m 
N 
I 
3 

- -  

w 

OD 
I- 
d - 
m 
cu 
I- 

m 

z 

0 
0 
I- 

W 

I 

0 
0 
N 

d 

a\ 
0 
d 

N 

m 
m 
\ 
I- 
d 

01 
m 
N 
I 

3 

X 
CI 
3 

$ 
!! c 
Ir 
0 
c) 2 
H 

ClA 
I: 
f 
v) 
H 
V 
X 
0 a 
tu 
v) 
la 
H a 

E5 

w 
V a: 
Ir 

v) 

3 
v) 

d 
0 
tu 
z a w 
V z 
0 
V 
tu 
0 
v) c z w 
3 
t-4 
H c 
v) 

V 
tu 
0 
z 
CI 
V 

0 
v) 

m 

E 

s 
2 

h 
a l m  
w a l o  

0 1  I 
H k Z  

a k z  
4 

M 

m - 
m 
0 

cu 
OD 
cy 

0 

z 

0 
0 
9. 

0 

I 

0 
0 
9. 

0 

w 
< 

m 
m 
\ 
d 

I- 
m 
d 
I 
ln 
V 

z 

d 
In 
W 

0 

In 
m 
In 

0 

z 

0 
0 
0 

cy 

I 

0 
0 
m 
0 

0 
m 
N 

N 

W 
m 
\ 
In 

W 
N 
cy 

i 

z 

n 
< 
0 
0 
m 
0 

0 
0 
N 

0 

z 

0 
0 
m 
0 

I 

0 
0 
d 

0 

In 
I- 
0 

d 

m 
\ 
m 

rn 
N 
(v 
I 
X c 

k 

l7 
< 
0 
0 
0 
I- 

O 
0 
0 

m 

z 

0 
0 
0 
I- 

I 

0 
0 
m 
0 

m 
0 
d 

N 

m 
\ 
m 

0 
m 
N 
I 
X c 

a v  
m m  u r u  

I - a l  
U 

Nal 
W 

u w  u o  

s r r l .  O E  

r l m  

2 '  a u  nsr cal  

E n  al5 

um 
4 1  ual 
44 $5 

aa e4 
0, ual 

mu 
m .a 

. E  r l c  
m 

d L l  
4 0  

0 0  
C 4  

U 
4 4  

.U 
alc 
ual 
0 0  
w c  
0 0  u v  

E C  

5: 
L) .. u 

m a l  
L ) L )  
m a l  
-0-0 

N 
N 
I 
W 

In 
I- - 
d 

m 

m 
m 
\ 

N 
m 
N 
I 

X c 0 



4 3 4 4  

m 
N 
I 

W 

d a 
4 

cl 
w 
H a 
X 
CI 
3 

n 

s 
w 
X 
m 
a 
0 
CI 2 
U 

; 
f 
ln 
H 
V 

z 
0 a a 
VI 
cl 
H 

0, 

d s 
w 
V 

ln 

3 
ul 

a 
0 a 
2 

V z 
0 
V 

a 
0 
cn 
CI z w 
3 
CI 

r 
ln z 
0 0 
a 
0 
z 
CI 
0 

w 
In 

m 

6 

U 

E 
2 

u\ 
w o o  

4 4  
c a m  
m - 4 - 4  
o c x  
P H W  

-0 c -c-.- 

o a a  
a o v  

(L. 

o m  
u o o  

0 1  I 
U h Z  

0, < 
C -  

0)V a 2 4  ae v 
3 m  c a 

a h z  
4 

u u  a m 

m o- 

0 
< 
&I 
m 
4 
P 

C 
0 

0 - 4  
P J J  
clu 0 
a o o  a u  

n 

n 

o 
El 

h 

W 
m 
N 
0 
N 

0 
0 
W 

I- 

ta 

0 
0 
0 

W 
N 
1 

0 
0 
0 

N 

0 
m 
N 

tu 

0 
rl 
\ 
0 
rl 

0 
.4 
N 

& 
m 

* 

0 
0 
m 
N 

9. 
m 
m 
rl 

4 

0 
0 
0 

W 
0 
I 

0 
0 
m 
0 

0 
m 
N 

N 

0 
0 
rl 
\ 

I- 
m 

W 
N 
N 

h 

m 
I- 
rl 

m 

0 
W 
0 

m 

cl 

0 
0 
0 

0 
rl 
I 

0 
0 
W 

0 

m 
I- 
9. 

rl 

0 
rl 
\ 
m 

m 
N 
N 

h 

0 
N 
T 

m 

rl 
0 
m 
N 

4 
< 
2 

0 
0 
W 

9. 
rl 
I 

0 
0 
W 

9. 
+-I 

lu 
< 

0 

\ 
rl 

m 

W 
0 
rl 
I 

3 
L 

h 

-n 
< 
0 
0 
0 

m 
m 

m 
I- 
T 

I- 

cl 

0 
0 
0 

W 
m 
I 

0 
0 
r( 

0 

In 
I- 
9. 

r( 

0 
rl 
\ m 

m 
N 
N 
I 
X w 

h 

n 
< 
0 
0 
0 

m 
rl 

0 
0 
I- 

m 

c3 

0 
0 
0 

m 
.4 
I 

0 
0 
m 
0 

m 
0 
rl 

N 

0 
rl 
\ 
0 
rl 

0 
m 
N 
X 
CI 

h 

N 
W 
m 
9. 

eo 
P 
rl 

m 

c3 

0 
0 

.-I 
0 
rl 
I 

0 
0 
m 
0 

m 
I- 
T 

rl 

0 
0 
rl 
\ 
0 
I- 

N 
m 
N 

X w 

* 

n 
< 
0 
0 
0 

m 
rl 

0 
N 
N 

eo 

cl 

0 
0 
0 

m 
rl 
I 

0 
0 
0 

N 

m 
0 
rl 

N 

0 
rl 
\ 
0 
rl 

T 
m 
N 
I 

3 

h 

n 
< 
0 
0 
W 

0 

m 
m 
m 
0 

cl 

0 
0 
W 

0 

I 

0 

0 

0 

m 

I- 

0 

0 

m 

0 
rl 
\ 
0 
rl 

m 
m 
N 
I 
5 

h 

0 
T 
I- 

O 
rl 

m 
T 
m 

m 

4 
< z 

0 
0 
0 

cv 
P 
I 

0 
0 
I- 

N 

m 
0 
rl 

N 

0 
0 
rl 
\ 
N 
0 

m 
m 
N 
3 

C 
4 

-0; 
o a  
m u  

. a-m- 
m u  

4 m  
4 

4s 
e, 

U 
a 4  

o 
C 
o 

lu 
C 

0 
W 
0 
-4 
o 
o 
-4 

e 
m 

El 

m 
a 
c u 
4 
3 
a 
a 
u 
D 

c m  

a o  nd 

0 4  
rl u c  

e 
0 
m 
N 

C 
o w  
4 0  u - u  h 
w 0  u c  o o  
D 1  w yto ob4 

W 
>. 
o o  
C S  

w u  
o o  

Wl- 

D V  

4 6  
&I 

r o  
I - o  

e) 
N o  a 
ulu 
0 0  
uLl 
o o  

5 "  

w a  
o c  
Llo 

45 
a h  
c o  
c o u  e 4  u o  
.a 

r l c  
4 4  

o m  
C E  
I L l  m 0  o c  

- 4 1  m 
010 
4.4 

E, 

F l u  
4 0  

0 0  
C 4  

U 

E C  

a m  
ru 

o c  u o  
0 0  
w c  
o o  u o  

5; u .. 0 
ue) 
4 o  Pa 

a o  

562 



4 3 4 4  

v) z a 
W 

m 
W 

- -x 
W 
X c 
b 4  
0 

(3 

cl 
n4 z 

m 

E 

5 
VI 
lu 
\ 
U a 
z 
0 a 
h 

v) 
-1 
U 

9 . g  

a 2  

N 
1 w  w v  
- d l  

w 3  
c l v )  

H v )  
m m  a 3  

a 
2 
z a w 
U z 0 
V 
ra 
0 
v) 
i-4 z w 
3 c 
U c. cn z 0 
U 

h 
0 
2 

c 
0 
W 
-1 
w 
v) 

s 

u\ 
O C C  
w o o  

4 4  
c m m  
022 
4 0 0  
a c x  auw 

h 

m a 0  

0 1  I 

U h Z  

a h z  
d * 

m 
I- 
m 
d 

m 
m 
m 
0 

la 

0 
0 
m 
m 
N 
I 

0 
0 
m 
m 
N 

I- 

0 
0 

m 

m 
d 
\ 
d 

h 

I- 
I- 
m 

m 
W 

m 
N 
N 

W 
N 

4 
< z 

0 
0 
I- 
d 
9. 
I 

0 
N 
W 

0 

0 
m 
N 

cy 

I- 
d 
\ 
I- 
d 

h 

9. 

d 

d 

m 

.-4 
m 
0 

d 

z 

0 

W 

d 

I 

0 
m 
m 
0 

m 

m 
I- 
9. 

d 

m 
d 
\ 
m 
d 

h 

m 
0 
N 

N 
d 

m 

W 
I- 
9. 

m 
9. 

4 
< z 

0 
0 
W 
I- 

I 
0 
N 
W 

0 

m 

0 
m 
N 

N 

m 

m 
d 
\ 

d 

z 

d 
9. 
0 

d 

.-l 
m 
m 
0 

cl 

0 
N 
m 

d 

I 
0 
m 
m 
0 

m 
I- 
9. 

d 

rn 

m 
d 
\ 

d 

h 

0 
m 
m 

m 

N 
0 
N 

N 

4 
< z 

0 
0 m 
9. 
d 
I 

0 
d 
d 

d 

m 
I- 
9. 

d 

I- 
d 
\ 
I- 
d 

d 
m 
N 

2 

0 
d 
N 
I 

n4 
m 

cr 
N 
N 

i 
W 
N 
N 

4 
m 
N 
N 

m 
N 
N 

X c 

z 

m 

m 
m 
9. 

9. 

4 
< 
2 

0 
0 
N 

d 
m 
I 

0 
0 
m 
0 

m 
0 
d 

N 

r- 
d 
\ 
I- 
d 

d 

d 
I- 
m 

0 

-1 

0 
m 
9. 

d 

I 

0 
0 
I- 

0 

m 
I- 
9. 

d 

I- 
d 
\ 
m 
d 

0 
m 
N 

X c 

N 
m 
N 
I 
X 
c1 

h 

W 
d 
m 
m 

W 
m 
m 
I- 

z 

0 
0 
d 

m 
d 
I 

0 
I- 
m 
m 

w 
< 

I- 
d 
\ 
W 
d 

4 
E 
4 u 
c c. 

h 

m 
I- 
N 

m 

9. 
m 
m 
N 

4 
< z 

0 
0 
N 

9. 
N 
I 

0 
d 
m 
0 

m 
0 
d 

N 

I- 
d 
\ 
I- 
d 

9. 
m 
N 
I 

3 

h 

m 
W 
9. 

0 

m 
m 
m 
0 

4 
< z 

0 
d 
m 
d 

I 

0 
d 
m 
rl 

w 
< 

I- 
d 
\ 
d 

W 
m 
N 
\ 
m 
m 
N 
I 
3 

h 

.-l 
m 
m 
m 

m 
9. 
d 

m 

4 
< z 

0 
0 
I- 

9. 
N 
I 

0 
m 
I- 

O 

m 
0 
d 

N 

I- 
d 
\ 
I- 
d 

m 
m 
N 
I 

3 

w 

m 
I- 
m 
9. 
N 

I- 

m 
m 

m 
d 

cl 

0 
0 
W 

d 
I 

0 

m 

m 
m 
d 

b 
0 
m 
N 

m 

m 
d 
\ 
a0 
d 

c 

5 
4 
C 

u 
3 

d C  
4 a  

563 



4341 

0 
a l c  
4 m  
64s 

alu 
m >4 
c a l 3  0-4 4 c  
u m  0 a c-r +.I a c) 
u o o  
c u a l  
al m u  
W Y  al 
c o m  o a  

.- IC 
aal 
E >  .u4 
o m  
C 
1 0 )  

w m 4  0 0  
r t c  

m 

a 
m 

W Ei 
0 

m z 
m 
v) 
W 
X 

W 
X 
m 
Ir 0 
W z 
H 
cl 
n4 
I: 
f 
m 
h \ 
u a 
6 a 
I.r 

Y) 

p 5 l  

2 2  
w v  

m 

a 

3 
m 

0 
Ir 

z 
W 
V z 
0 0 
Ir 0 
v) 
m z 
W 
3 
m 
U 
m 
m z 
0 
0 
lu 0 
z 
0 
H 
m u 
W 
J 

a 

2 

E 
2 
2 
4 
x 

h 

I- 
9. 
m 
W 
N 

m 
W 
d 

0 
d 

cl 

0 
0 
0 

I- 
m 
I 

0 
I- 
O 

N 

m 
m 
N 

m 

N 
d 
\ 
0 
rl 

* 
E 
4 
C 

u 
3 

z 

il 

z 

I- 
I- 
N 

d 

d 
I- 
W 

0 

cl 

0 
9. 
I- 

d 

I 

0 
I- 
m 
0 

0 
m 
N 

cy 

0 
d 
\ 
0 
d 

W 
N 
cy 

i 

z 

r( 
W 
W 

0 

9. 
m 
W 

0 

4 
< z 

0 
9. 
N 

. I  d 

0 
0 
I- 

0 

m 
I- 
9. 

d 

0 
d 
\ 
W 

W 
N 
N 

i 

h 

m 
In 
9. 

0 

d 
N 
m 
0 

4 
< z 

W 
rl 
m 

0 

I 

W 
d 
W 

0 

W 
< 

a0 
\ 
d 

0 
m 
I a 

v) 

h 

m 
I- 
9. 

rl 

0 
d 
N 

d 

z 

.O 
d 
m 
d 

I 

0 
N 
W 

0 

m r- 
w 
d 

0 
d 
\ 
m 

W 
N 
cy 
I 

c 

h 

m 
m 
ln 

rl 

d 
0 
0 

d 

cl 

0 

m 
N 

I 

0 
m 

m 

m 
0 

m 
0 
d 

N 

0 
d 
\ 
I- 

0 
m 
N 
I 
X e 

* 

N 
N 
W 

I- 

m 
cy 
0 
W 

z 

0 
W 
m 
m 

I 

0 

rl 

rl 

m 

w 
< 

0 
d 
\ 
0 
d 

E 
4 u 
0 c m 

* 

I- 
rl 
In 
d 
rl 

I- 
d 
m 
m 

cl 

0 
0 
9. 

N 
d 
I 

0 
d 
W 

0 

m 
0 
d 

cy 

0 
r( 
\ 
0 
d 

9. 
m 
N 
I 
3 

h 

ln 
W 
m 
0 

m 
N 
m 
0 

cl 

0 
cy 
W 

0 

I 

0 
N 
W 

0 

w 
< 

0 
d 
\ 
d 

W 
m 
cy 
\ 
m 
m 
N 
I 

3 

h 

0 
9. 
N 

N 
d 

I- 
m 
I- 

m 

cl 

0 
0 
m 
m 
d 
I 

0 
0 
W 

0 

m 
0 
rl 

N 

0 
d 
\ 
0 
d 

m 
m 
N 

3 

z 

il 
< 
0 
d 
m 
0 

c 

c 
< 

0 
d m 
0 

I 
0 
r- 
r- 
0 

m 
I- 
9. 

d 

cy 
\ 
cy 

9. 
N 
N 

0) 

C 

2 
w 
C 

0 
(u 
0 
4 
al 

al 
d 

e 
m m 
a 
c u 
-4 
3 
a u 
II 

z 

0 
0 
0 

d 

I 

0 
N 
W 

0 

v) 
I- 
9. 

d 

0 
d 
\ 
I- 

cy 
m 
N 
I 
X c 

-4 
u c  

> r c  0 0  
E 4  
o r ,  
a w  o t702 

al 
P 

u 
ru 

564 



4 3 4 4  

* 

d 
r- 
0 

0 

m 
0 
0 

0 

cl 

0 
N 
d 

0 
I 

W 
0 
0 

0 

W 
c 

9. 
\ 
N 

Q 

m 
c 
JJ 
0, 
0 
t4 
0 
4 
c 
4 
LI w 
d 

d 

d 

.. .. 

* 

ul 
d 
0 

0 

aD 
0 
0 

0 

z 

I- 
d 
0 

0 
I 

r- 
d 
0 

0 

lu 
< 

9. 
\ 
d 

0 
0 
m 

JJ 
1 

N 

m 

z 

m 
0 
0 

0 

I- 
O 
0 

0 

z 

0 
d 
0 

0 
I 

0 
d 
0 

0 

W 
c 

N 
0 
0 

0 

9. 
\ 
d 

01 
0 
m 
0 
I 
N 

2 

n 
c 
ul 
0 
0 

0 

In 
0 
0 

0 

z 

In 
0 
0 
0 

I 

In 
0 
0 

0 

W 
c 

N 
0 
0 

0 

9. 
\ 
d 

Q 

0 
m 
JJ 
C 

a 
N 
I 

rl 
x 
c 
JJ 
al F 
9. 

2 

m 
d 
0 

0 

m 
0 
0 

0 

cl 

9. 
N 
0 
0 
I 

In 
0 
0 
0 

w 
c 

N 
d 
0 

0 

9. 
\ 
m 

W 

0 
&I 
0) 

a 

* 

n 
c 
N 
0 
0 

0 

m 
0 
0 

0 

z 

N 
0 
0 

0 

I 

N 
0 
0 

0 

lu 
c 

9. 
\ 
d 

0, 

2 
0 
c 
m 
JJ 

w 
C 

rl 

* 
V 

* 

r- 
r- 
d 

0 

d 
d 
0 

0 

cl 

0 
m 
m 
0 

I 

N 
0 
0 

0 

U 
c 

9. 
\ 
m 

E 
w 
0 
0 
d c 
V 

* 

n 
c 
m 
0 
0 

0 

m 
0 
0 

0 

2 

m 
0 
0 

0 

I 

m 
0 
0 

0 

w 
c 

9. 
\ 
d 

al 

al 

x c 
JJ 
W 

f: 

* 

m 
d 
0 

0 

ul 
0 
0 

0 

cl 

9. 
N 
0 

0 

I 

ul 
0 
0 

0 

w 
c 

N 
0 
0 

0 

9. 
\ 
N 

al EI 
0 
d c 

0 
0 
d 
h e 
JJ 
0) 
E 

* 

rn 
c 
0 
rl 
N 

0 

d 
N 
0 

0 

cl 

0 
d 
N 

0 

I 
0 
In 
d 

0 

lu 
< 

9. 
\ 
N 

01 
0) 

5 
LI 
0 
d 
c 
m 
LI 
JJ 
0 c 

* 

0 
d 
0 

0 

ul 
0 
0 

0 

z 

d 
d 
0 

0 

I 

9. 
0 
0 
0 

lu 
c 

9. 
\ 
N 

0) 

0 
4 
0 w 

z 

n 
c 
0 

0 
0 
W 
m 
m 

m 

m 
9. 
In 

d 

cl 

0 
0 
W 
m 
m 

I 
0 

d 
m 
m 
W 

w 
c 

m 
\ 
m 

C * 
U 

0 
-4 
C 

E 
0 
rl 
m 
e, 

c 

* 

n 
c 
cr 
N 
0 

0 

I- 
0 
0 

0 

cl 

9. 
N 
0 

0 

I 

N 
d 
0 
0 

U 
c 

d 
0 
0 

0 

9. 
\ 
N 

m 
Q 

Q 
rl 
x 

rl 
m 
JJ 
0 c 

* 

m 
d 
0 

0 

In 
0 
0 

0 

cl 

r- 
N 
0 

0 

I 

9. 
0 
0 

0 

w 
< 

9. 
\ 
N 

al 

al e 
JJ 
al 

t4 
0 
.-I 
c 
4 
t4 w 

w 
0 
rl u > 
.-I 

e 
In 

4 

c 
JJ 
4 
3 
4 
JJ 
m a 

m 

W 2. 
o m  

4 
h-0 

9 
0 
In 

N 

C 
o w  
4 0  
u. - u x  
Q U  
J J C  
Q Q  

w 
W Q  
ot4 

W 
x 
UP, 
C C  

m a  

i: 
a 0  

W r -  

a V  

m m  
JJ 

- 0  
r - 0  

&I 
NO, a 
JJU 
0 0  
uLI 
Q Q  

u2 
w a  o c  
LIal 
8 5  
a h  
C Q  
c 

a l J J  e4 
ual 

.a 
r l c  
a m  

o m  
C E  
I t 4  
P O  o c  
d l  

P 

E d  

m o  
4 4  

c m  
0-4 

. .. 

WE 
4 3  
2.5 

E 
E 
4 
x 
2 



4 3 4 4  

0 

5 
n4 z 
f 

u\ 
--0 c-c - -  

w o o  

m u u  
o c x  
LHP 

< 
C -  u u  m P o v  o Y  

a* P 
5In c E 
a x \  

a o- 

C 

a 4  
P L )  c w  0 
L L )  

0) 

a o o  

n 

d 
m 
4 
E 

V 

k 

n 
< 
0 
N 
d 

0 

c 
< 

c 

0 
N 
4 

0 
I 

0 
cy 
d 

0 

w 
< 

rl 
\ 
d 

Q 

a s 
0 u 
0 
rl c 
4 u 
L) 
I 

rl 

d 

d 

k 

I- 
0 
d 

m 

m 
0 
V 

N 

J 

0 
0 
m 
m 

I 
0 
0 
a 
d 

W 
< 

Y) 
\ 
v) 

o 
0 
C m 
L) 
3 

cy 

n 

* 

n 
< 
0 
N 
N 

0 

f 

c 
< 

0 
N 
N 

0 

I 

0 
N 
N 

0 

W 
< 

d 
\ 
d 

a 
o 
a c 
L) c a 
C 
d 
x c 
L) 

.4 

! 
N 

k 

n 
< 
0 
m 
d 

0 

c 
< 

c 

0 
m 
d 

0 

I 

0 
m 
d 

0 

w 
< 

d 
\ 
d 

", 

2 
0 
4 

C 
a, 

u 
0 
4 c 

0 

m 
m 

n 

4 

0 0  
c c  

m r l  
U L )  0) 
4 4 m >  
3 c 3 c c o  

0 0 0 4  c 4  c 4 4  
0 m 0 m u m  

u u u u L ) o  
0, x a-x c u 
u o k J o o u  
0) o u x  
u u u u c u  

0 o o m  
> >  
4 C 4 C W C  
L ) O L ) O d 4  
4 n.4 01 as 
m m n m E L )  o o o o m 4  
n4uD4uIn3 

E n  

- t a r l a i c  
~ ) r ( ~ ) r l u  a 

o w  o w  o n  

k 

n 
< 
0 
0 
W 

d 

c 
< 

c 

0 
0 
W 

d 

I 

0 
0 
W 

d 

w 
< 

d 
\ 
d 

L) u P 
0 

w 

k 

n 
< 
0 
w 
m 

0 

W 
m 
N 

0 

4 
< z 

0 
w 
m 
0 

I 

:. 
0 

0 

w 
< 

In 
\ 
In 

0, 

0 
U o 
a: 

z 

w 
W 
V 
In 
I- 
rl 

d 

0 
W 
W 
a 

4 
< z 

m 
N 
N 
0 
N 

I 

m 
N 
0 
I- 
d 

m 
m 
N 

0 
d 

m 

v) 
\ 
In 

E 
C 

E 

4 

.4 

rl 

k 

n 
< 
V 
I- 
0 

0 

c 
< 

c 

w 
I- 
0 

0 

I 

0 
I- 
O 

0 

w 
< 

d 
\ 
d 

01 

E 
u c 
L) 
C a: 

k 

n 
< 
0 
0 
In 

m 

c 

f 

0 
0 
In 

m 
I 

0 
0 
v) 

m 

w 
< 

rl 
\ 
d 

m 
w 
N 
d 
I u 
0 
rl 
0 
u a: 

0 0  
c c  
c c  
L ) L )  

k 

m 
rl 

m 

m 

m 
m 
In 

9. 

4 
< z 

0 
0 
0 

0 
d 
I 

0 
N 
I- 

0 

w 
< 

v) 
\ 
ln 

w 
In 
N 
d 
I 
4 
0 
d 
0 
u a: 

k 

n 
< 
0 
0 
0 

I- 

c 
< 

c 

0 
0 
0 

I- 

I 

0 
0 
0 

I- 

w 
< 

d 
\ 
d 

0 
W 
N 
rl 
I 
4 
0 
d 
0 
4 
4 

o c o c  

U E L )  

44.44 ps ac 

z 

n 
< 
0 
0 
N 

In 
d 

f 

c 

0 
0 
N 

In 
d 
I 

0 
W 
w 

w 
d 

I- 

9. 

0 
N 

a 

N 
\ 
N 

0 
4 
C 
o 
u a: 

z 

n 
< 
0 

V 

In 
W 
m 

m 

d 
0 

N 
m 
N 

a 

m 
V 

In 
W 
m 
I 

m 
V 

W 
rl 
d 

w 
I- 
In 

w 
d 
m 

In 
\ 
In 

E 
4 u 
a m 

0 0 0  
c c c  
c c c  
L ) L ) L )  
4 . 4 4  
3 c 3 c 3 c  

0 0 0  c 4  c.4 c 4  
o n o n o m  
L ) r l U d U d  
0-u u 0 u.0 o x o x o x  
L ) o L ) o L ) o  o o o  u uu uu u 

0 0 0  
o w  o w  o w  > > >  
4 c 4  E 4  c 
u o u o u o  
4 n 4  m 4  e 
n m m m n *  
o o o o o o  
D4 un4 un4 u 

4 a 4  a 4  3 

k 

m 
< 
0 

d 
m 

'0 

c 
< 

c 

0 

d 

0 

I 

9. 

0 

0 

m 

m 

w 
< 

N 
\ 
N 

0, 

0, 0 
u c 
L) 
C 

m 
0 
N 
C 
o 

- 
m 

h 

n 
< 
0 
V 
4 

0 

c 
< 

c 

0 
0 
rl 

0 

I 

0 
V 
d 

0 

w 
< 

d 
\ 
rl 

a, 

0) 

% a 
4 

0 
N 
C 

- 
m 

k 

n 
< 
0 
0 
m 

0 

m 
9. 
d 

0 

a 

0 
0 
m 
0 

I 

In 
In 
0 

0 

w 
< 

V 
\ 
0 

2 
c 
4J 

m 
0 
d 
W 

P, 
0 
N 
C 

m 

k 

n 
< 
0 
V 
d 

0 

f 

c 
< 

0 
V 
rl 

0 

I 

0 
V 
d 

0 

w 
< 

d 
\ 
d 

o 
0 c 
L) 
C 

u 
0 
rl 
w 
a 

Y 
- 
0 
C 

m 

0 
m 

z 

n 
< 
0 
0 
N 

N 

& 

c 

0 
0 
N 

N 

I 

0 
0 
N 

N 

0 
In 
4 

N 

d 
\ 
d 

E 
4 
d 
d 
>r 
o m 

k 

n 
< 
0 
0 
I- 

d 

c 
< 

c 

0 
0 
I- 

d 

I 

0 
m 
m 
0 

w 
< 

N 
\ 
cy 

0) 
L) m 
d 
4 

c s 
a - 
rl sr 
0 

x c 
L) o 

5 

2 
m 
01 
4 

o u L )  > c 4  
o o 3 c  
.+E 0 

o c.4 u.4 0 0 
c 0.4 3 
0 sru-u 
u u o x  m m u o  
x u  0) 
0 w u  u 
4.4 0 

a z)r (  

nu o w  > > c o c c 4 c o c 4 c o  
0-44 0 0  0-444.8 o r l  
m a &  4 m a c 4 m a  m E n  a EL) n m  E o a d o  o o  a 4  o o m  
uuY3vn4um3n4uv) 

0 0 
0) c & , C  
u m  
a 
n 

c c  
0 0  
44 
m u  
F lu  u u  
x c  
w o  
u c  
0 0  
w u  

am 

z 

n 
< 
0 
W 
a 
9. 

0 

0 

m 

a 

z 

0 
W 
a 
V 

I 
0 
W 
9. 

d 

a 
m 
0 

rl 
d 

m 
\ 
m 

Z k  

n 

v o  
m d  
W N  
N .  
m 0  
d 

< 

I-N 
I-0 
O d  

N O  
m .  

a z  

m o  
ad 
w N  
N .  
ao 
d 
I I  

mI- .w 
In0 
In.  
- 0  
9. 

0 

V U 4  
m <  
N 
d 
9. 

I n m  
\ \  
m m  

z 

0 
W 
m 
m 
V 

m 
m 
m 
N 
N 

z 

0 
m 
m 
W 
w 
I 

0 
In 
m 
W 

V 

W 

N 
0 
d 

m 

w 
\ 
9. 

k 

N 
I- 
9. 

0 

m 
w 
N 

0 

z 

0 
rl 
In 

0 

I 

w 
W 
0 

0 

w 
< 

9. 
\ 
w 

k 

n 
< 
0 
In 
m 
I- 
N 

c 
< 

c 

4 
m 
9. 

d 
N 

d 
\ 
d 

E 

E a 
V 

a. 
4 

E 
.4 
E 
u 
c 
V 

566 



4341 

0 0  
c c  m m m  

0 
e m c  m 

0 0  
. G m c  em:, 

. 4 d S  rl . .4.4C .C 4rl4-4 
a l L )  a l L )  Q ) L )  L) Q) 0) 

m > 4  m > c m > 4  4 m > m >  c Q 3 c c Q ) Q c Q 3 c 3 c c Q c a l  
or(  O O d E O d  0 O O d O d  
4 E 4 4  0, 
L)U 0 m L ) Q r l  
4 c 4  a 4 caa 
LI a u d  LI a 

IL) 0 u oe, 0 > 
C U Q X C L I b l  
al PL) al 0) b 4  
O Y Q  O Y L )  
c o w  blcuo) 
0 4  0 0 4 4  
V P  O W  U P P  

9 
0 
m 
N 

C 
O W  
4 0 -  
L) 
vsr Q ) u  L)c 
ala 
a 1  w 
w Q )  
obl 

W 

C C  

wbl 
a 0  

%If- 

a v  

6, 
Z L )  

a m  
L) . u  

I-Q) 
L) 

N Q )  
U 

L ) W  
0 0  
U U  
00) 
“ 2  
w a  
o c  
b l a l  
$ 5  
a b  
cal c 
Q L )  e4 
UQ) 

.U r l c  

b l . 4  
0 4  
C €  
I b l  
P O  o c  

- 4 1  
P 

E a  

m o  
44 

em 
0 4  
4 
& I C  

A 4  
4 L ) .  
b l 1 c  
U P  Q) 

4 b l 4  

a o  

m - r l >  

C 
4 

W E ‘  
m u  
a m  
m u  

al -4 

4 m  
4 

4s 
e, 
4 4  
-0 

ale, 
bl4 
o w  
c 3  
a 4  
obl 

09) 
0)s 
4 0  

4 0  c 
J J O  
4 4  
cL) L ) u  

-0; 

Z W  

u a  o m  
- I C  a4  
s r d  
0 4  

r l m  
a2 
P s r  

aU 
4L) 

. E  
8 4  
OL) 
m m  

0) 

C 4  

4 c  
U O  
o-l  
a l r ,  
0 1  
Q ) P  
-04 
W U  o m  

o n  

0) 

C 

z1 
W 
C 

0 
W 
0 
rl 
0) 

0) 
rl 

8 
m m 
a 

s 
4 
3 
4 
L) 
4 
U 

> >  
Q W  c Q W  o w 4  c 4  c 

r l Q 0 - 4 a l r l Q ) r , O 4 J O  

d x o 4 x 4 x o a l o Q )  
tnalVv)Q)tnaln4LI&LI 

aal a e a ~ ) - r l m 4 m  
E u 2 E u E U m 4 m 4  

> 
0) c-l  e ala c 

r l 4 4 . l  O d  alo as4 m a c  
4 - l O a l 4 Y O  
v) sn4 L I v )  Q V  

E L ) -  4 €  u 2  
0 ) c i c i c o c  Q C  

k k 

n 
< 
N 

0 

0 

m 

m 
W 
0 

0 

il 

N 

0 
0 

I 

W 
W 
0 

0 

m 

w 
< 

U 
\ 
U 

k 

m 
W 

0 

m 

9. 
W 
N 

0 

il 

0 
m 
a, 

0 
I 

0 
m 
d 

0 

lu 
< 

9. 
\ 
0. 

k 

n 
< 
m 
m 
0 

0 

f 

c 
< 

m 
m 
0 

0 

I 

0 
9. 
0 

0 

w 
< 

N 
\ 
N 

k 

m 
I- 
m 
0 

9. 
0 
N 

0 

cl 

0 
m 
9. 

0 

I 

0 
d 
rl 

0 

W 
< 

m 
\ 
m 

z 

W 

a, 

m 
m 
d 

m 

m 
d 
W 

I- 
rn 

4 
< z 

W 

W 

d 

I 

m 
m 

* 

m 
9. 
N 

I- 
m 

m 
d 
W 

0 
(Y 

il 

0 
N 
m 
rn 
m 
I 
0 
a, 
m 
9. 

I- 
m 
m 
I- 
m 

m 
\ 
v) 

Z k  

N r l  
.m  
I - .  
OI- w w  
m m  
m N  

m 0  
m .  
m N  
I n W  
N m  

d 

Z Z  

I-I- 
v). 

W . 4  

N 
I I  

W d  
. w  

m .  
dQ- 
W G -  
I-d 

m v  
m m  

I - r l  
. O  

In.  m w  
09. 
m d  
dd 

m m  
\\ 
m m  

k 

n 
< 
0 
W 
m 
0 

c 
< 

c 

0 
W 
m 
0 

I 

0 
W 
N 

0 

N 

N 

0 

m 

N 
\ 
N 

k 

9. 
I- 
d 

0 

N m 
d 

0 

cl 

0 
d 

0 

I 

0 
w 
d 

0 

m 

w 
< 

9. 
\ 
9. 

* 

n 
< 
Q- 
In 
0 

0 

c 
< 

c 
< 

9. 
m 
0 

0 

I 

.o 
m 
0 

0 

W 
< 

d 
\ 
d 

k 

m 
m 
m 

9. 

m 

m 
I- 
d 

0 
m 

4 
< 
2 

0 
m 
m 
9. 
W 
I 

0 
N 
N 

m 

m 
I- 
m 
m 
m 

9. 
\ 
U 

k 

I- 
W 
N 

d 

m 
m 
m 
0 

il 

0 
0 
m 
N 

I 

I- 
m 
0 

0 

w 
< 

m 
\ 
m 

z 

m 
W 

m 
W 
d 
N 

m 
I- 
I- 
O 
d 

-4 
< z 

d 

9. 
W 
m 
N 
I 

(D 
9. 

m 
W 
rl 

W 

9. 
0 
a, 
m 
N 

m 
\ 
m 

k 

0 

N 

0 

m 

W 
W 
d 

0 

4 
< z 

0 
W 
m 
0 

I 

N 
I- 
O 

0 

W 
< 

ul 
\ 
m 

k 

n 

m 
< 
0 

0 

m 
m 

I- 
W 
m 
I- 

il 

0 
0 
m 
m 
I 

0 
m 
N 

N 

m 

a, 
N 
0 
a, 

m 
\ 
m 

z 

W 
I- 

N 
9. 
m 
m 

N 

9. 
I- 
O 
d 

cl 

W 

W 
m 
W 
m 
I 

N 
d 

W 
a, 
m 

W 

m 
m 
m 
d 
d 

9. 
\ 
w 

* 

n 
< 
In 
I- 
O 

0 

c 

P 
m 
r- 
0 

0 

I 

m 
I- 
0 

0 

W 
< 

d 
\ 
d 

Q) 

Q s 
0 
0 
rl 
c 0 
LI 

* 

n 
< 
W 
QI 
0 

0 

I- 
m 
0 

0 

4 

W 

0 

0 

I 

0 
Q- 
0 

0 

m 

w 
< 

m 
\ 
m 

0, 

Q 

-4 
0 

r?l 

z 

n 
< 
0 
9. 
I- 

W 
W 

d 
d 
a, 

m 
N 

4 

0 
9. 
I- 

W 
W 
I 

0 
9. 
I- 

m 
d 

d 
I- 
d 

N 
I- 
d 

9. 
\ 
.o 

E 

U 

C 

> 

4 

z 

n 
< 
0 
d m 
I- 
m 

m 
I- 
m 
m 
m 

z 

0 
d m 
r- 
m 

I 

0 
d 
d 

0 
d 

0 
N 
0 

m 
d 
d 

m 
\ 
m 

u 
4 
N 

Q- 
4 
9. 

m 
0 
4 

& 
d 
m 
0 
m 

4 
< z 

m 
I- 

0 
W 
rl 
I 

0 
0 

0 
N 

m 
N 
m 
d 
m 

I- 

In 
9. 
N 
W 
9. 

m 
\ 
m 

m 
d 
W 

m 
m 

m 
\ 
v) 

0) 
L) 

4 
4 

c a 
s 

Q 
&I 
4 
d 
4 c 
4J c a 

Q 
-0 
4 
LI 
0 
d 
c al 

0 
C 

2 sr c 
L) w 

Q 

9) c 
L) 
C 
4 
bl 

a 
d 
(rr 

0 

0, 4 

4 c 
r, c 

z 
a 

d sr 
4J u 
I 
C 
I 

4 
0 

EO, 

4 0 )  

0 4  
C P  
P C  
4 4  2 2  

a m  
mc 

Q 

0 
4 sr c 
L) 
Q) 
E 

E a 
m 
m 
4 

4 
L) 
0 

n4 

U 
Q a a 
0 

rl 
al 
Y 

0) 

Q 

sr 
n4 

E 
C 

LI 

-0 

0) 
4 

4 x 4 z H 

567 



4344' 

. ... 

. .  

- I C  U 
4 4 ,  0) 

0 0 0  
E--- -- 
I n  0) 

JJ E.: 0 

:: R" U 

JJ- _ -  

J J C  0 > 
n 0 o ) u c u  4 0  

" O C O O C  c 

568 



4344  

x c  C 
0 0  0 0 0 0  0 c c m 4 c c c  -! 

- 0  a l c  u m  
4-4s 

alo m >4 c a s  
0 4  - 4 c  
UU 0 
4 c 4  
o o 0  cual 
0) OIL) 
0 Y  0) c 0.0 
0 4  

al c 4  
4-40 as -4 

* E L )  01 
4 4  0 
VI30. 

n i u  

uno) 

Y 
xm 
m o  c c  

4 0  
1 0 0  
4 4  0 
0o x 0 Y  alalc 

0-4 

0 V I 0  

m c c  

242 w 
EL) c a m  

O E a l  
m 4 C  4 x 0  
&;E' 

u\  
..o c c.. 
w o o  
44 c m m  

0 1 1  a d 4  
4 0 0  alcx 
E H W  

k 

m 
m 
N 

cy 

d 
W 
m 
d 

4 
< z 

0 
0 
W 

m 
I 

I- 
4 

k 

n 
< 
0 
N 
N 

0 

c 
< 

c 
< 

0 
N 
N 
0 

I 

0 
N 
N 

0 

w 
< 

d 
\ 
d 

0) 

al 
4 
4 c o c a 
C 

x c 
JJ 
0) z 
N 

d 

k 

n 
< 
0 
0 
W 

d 

c 

c 
< 

0 
0 
W 

d 

I 

0 
0 
W 

d 

w 
< 

d 
\ 
d 

JJ x 
9. 

9. 

- 

k 

n 
< 
9. 
I- 
0 

0 

c 
< 

f 

0 
I- 
O 

0 

I 
9. 
I- 
0 

0 

W 
< 

d 
\ 
d 

al 

0) 

4 

C 
JJ 
C a 

k 

n 
< 
0 
9. 
d 

0 

c 
< 

f 

0 
0 
d 

0 

I 

0 
9. 
d 

0 

w 
< 

d 
\ 
d 

al 

0) 
LI 
A a 
4 

0 
N 
C 

- - 
m 

_ -  

k 

n 
< 
0 
0 
m 
0 

m 
0 
d 

0 

cl 

0 
0 
m 
0 

I 

m 
m 
0 

0 

w 
< 

0 
\ 
w 

0, 

0) c 
L) 

4 

0 
4 
w - 
P 
0 
N 
C 

m 

z 

- 9 7  

< 
0 
0 
N 

N 

C 
< 

f 

0 
0 

9 
N 

I 

0 
0 
N 

N 

0 
m 
d 

N 

d 
\ 
d 

9 

:: 
4 
4 
d 

m 

Z k  

n 

9.N 
m 0  
w o  
N .  
m 0  
d 

< 

I-m 
I-0 
0 0  
w .  
N O  

- .  

rl 

c 
H 
0. 
w w 
VI 

zz 
h 0 
c) 

cl 

a 

E 
P a 
VI 

VI 
h 
\ 
H a 
n 
a z 
v) 
H 
U 
X c 0 

z 0 a 
h 

VI 
cl 
H 

m 

s1 

2 

9 

w 
U 

a 
3 cn 

VI 

a 0 
la4 

z a w 
U z 0 
U 
h 0 
VI c z w 
3 c 
H 
w 
VI z 0 
U 

h 0 
z 

c 
U 
W 
cl 
W 
VI 

E 

k 

d 
d 
d 

0 

0 
m 
0 

0 

4 
< z 

0 
N 
d 

0 

I 

W 
0 
0 

0 

< 

m 
\ 
m 

0, 

4 c 
L) 
0) 

u 
0 
4 
C 
4 
Ll c 
I 
d 

d 

d 

z 

n 
< 
m 
0 
0 

0 

m 
0 
0 

0 

4 
< z 

m 
0 
0 

0 

I 

m 
0 
0 

0 

w 
< 

N 
0 
0 

0 

9. 
\ 
d 

al 

0 
4 
e) 

al 

N 
I 
4 
h c 
L) 
al 
I: 

a 

9. 

z z  

n 
< 
o m  
O N  
c y m  . .  
I n N  
d W  

m 

0 
d e *  

< v )  
m 
N 

4 

f ' z  

o w  
o w  
N .  

. m  
m w  
d m  
I '  I 

o w  w 9 .  
9 . .  . w  
9 . 4  
d d  

I - 9 .  

o m  
o c r  
N d  

W 

m r -  . .  

N m  
\ \  
N u l  

0 

0 4  
L I 4  

2 $  
m u  
a m  

z 

m 
0 
0 

0 

I- 
0 
0 

0 

4 
< z 

0 
d 
0 

0 

I 

0 
d 
0 

0 

w 
< 

N 
0 
0 

0 

9. 
\ 
4 

0) 

0 
4 

0) 
X 
I 
N 

k 

n 
< 
0 
m 
d 

0 

c 
< 

c 
< 

0 
m 
d 

0 

I 

0 
m 
d 

0 

w 
< 

d 
\ 
d 

!2 

II 
2 

0) 

4 

C 

LI 
4 
C 
4 
n 

m 

m 

k 

n 
< 
0 
0 
m 
m 

c 
< 

f 

0 
0 
m 
m 

I 

0 
0 
m 
m 

w 
< 

d 
\ 
d 

W 
9. 
N 
d 
I 
LI 
0 
4 
0 
u a 

k 

m 
W 
d 

m 

W 
W 
In 

9. 

4 
< z 

0 
0 
0 

0 
d 
I 

0 
N 
I- 

0 

VI 
< 

m 
\ 
m 

9. 
m 
N 
d 
I 
u 
0 
d 
0 
u a 

k 

n 
< 
0 
0 
0 

I- 

c 
< 

f 

0 
0 
0 

I- 

I 

0 
0 
0 

I- 

w 
< 

d 
\ 
r( 

k 

n 
< 
0 
W 
d 

k 

n 
< 
0 
0 
I- 

d 

f 

f 

0 
0 
I- 

d 

I 

0 
m 
m 
0 

W 
< 

N 
\ 
N 

0, 
L) 
4 
4 
4 c 
JJ c a 

x 
al 

h 
C 
L) 
0) 

d 

5 

Iv, 

m 
m 
4 

.n 
< 
0 
9. 
d 

n 
< 
0 
W 
m 
9. 

0 

0 

m 

m 

In 

0 
9. 
W 
I- 
d 

m 
m 
d c 

< 

f 

0 
W 
d 

0 
I 

9. 
W 
0 

0 
< 
JJ 
VI 
4 
n 

m 
N 

4 
< 

+Iz H 

3 
W N  

N .  

d 
I 1  

W N  
.O  

In0 
m .  
I-0 

m o  

m o  

- 

0 
W 
m 
cr 
I 
0 
W 
9. 

d 

m 
W 
0 

d 
d 

m 
\ 
m 

9 
2 
4 
E 

U 

I 

0 
9. 
d N 

0 
I- 
d 

m 
m 
N 
W 
0 
d 

n 

0 

9.w 
m <  
N 
d 
9. 

w 
< 

w 
< 

(v 
\ 
N 

0) 

al 

4 
LI 
C 
0 
C 

4 

0 
C 

- - 
m 

w 
< 

d 
\ 
d 

al 

al c 
o 
C 
LI 
0 
4 
w 
a 

Y, 
- 
0 
N 
C 
al m 

A C  
0 0  c 4  
a l o  
7 w  0 v o  al 

h n  

m9. 
\\ 
L n d  

01 
2 
0 
c 
4 

L) 
al 

1 c  
4 0  
0 s  d L I  
4 4  v u  

4 

E &  

I 

4 
4 

4 

Ei c 
U 

0 
W 
N 
d 
I 
LI 
0 
4 
0 
4 a 

569 



4 3 4 4  
.. 

C 
0 
C '  

0 0  4 c  u 
4s de 
4L) alu 
& I 4  m > 4  
c 3 c c a l 3 c  
al 0 0 4  0 
o c 4 4  c 4  
c 0 m &Ia 0 0) 

o o L l 0 o o  
Y a l X C 4 a l X  
EL) 0, 01 m.0 0, 
4 0  U Y a l  
d Q  4 c o a  LI n o o a  o 

alru o n  alw 0 s  > 
m 4  c a l Q 4  c 
Q ) L ) O d O ) L ) O  e4 m a o - c  01 m m m  E 0 m 4 
4 o a l 4 x o a l  
en4 4v) ala 4 

0 4  a a c 4  a 
o u r l  4 a u r l  

0 0 0  
c c c  

C 

..a4 d d d 4  
L) 0) a l L )  0) Q U O  
c m >  e > c m > m > c d  
m c m c Q ) a l c a l c m o  
E O d  O d  E 0 4  0 4  O h  
0 4  d a 4  4 
d L ) Q L ) Q d L ) Q L ) Q h C  
a l a C a C a l 4 C Q C U O  

u a u a  u a 4 a o r c  
h L ) O ~ O h L ) O L ) O ~ L )  
L I c 4 c 4 4 c 4 c 4 a o  
4 0, mal P 4  0) Pal m.4 0) 

- L ) o Y o Y L ) o - Y o Y o L )  
a l c o  c o a l c  o c o n  al 
4 0 4  0 4 4 0  4 0 4  a m  
Q ~ R ~ R Q U R U ~ ~ ~  

-I t m  0) 0) m E X  

C 

4 
m 
a 
d 
0 
al 

C 

4 
m 
d 
U 

a 

0, 

4 4 c  
L)uL)a 0 
4 c a c 4  
4 a 4 a u  
L) o u  0 u 
c 4 c 4 a l  
al mal m u  0 Y-0 Y al 
c 0 c o m  
0 4 0 4  
U R  o n  al 

LI 
0 
ru 
C 

m 

4 
0 
w 
C 

0)  
4 e 

C 0, C alQ C a l Q  a lQ C 5 
0 4 4 d  0) 0 4  0 4  al 0 E 

O m 4  4 X 0 4  X 4 X 0 Q vv) 3v)alvv) alv) alv E 
IPS P $ B P $ P $  I;: a e 

.r) 

< 
0 
m 
W 

I- 
N 

c 

c 
< 

0 
m 
W 

I- 
N 
I 

0 
m 
W 

I- 
N 

d 
m 
9. 

d 
N 

rl 
\ 
d 

n 
< 
N 

0 

0 

m 

m 
OD 
0 

0 

4 
< z 

N 

0 

0 
I 

W 
W 
0 
0 

m 

w 
< 

9. 
\ 
9. 

n 
< 
0 
W 
m 
0 

c 
< 

c 
< 

0 
W 
m 
0 

I 

0 
W 
N 

0 

N 

N 

0 

m 

N 
\ 
N 

- 
< 
9. 
m 
0 
0 

f 

c 

9. 
m 
0 

0 

I 
9. 
m 
0 
0 

44 
< 

d 
\ 
d 

n 
< 
0 

0 

m 
m 

m 

I- 
W 
m 
I- 

cl 

0 rn 
0 

m 
m 
I 

0 
m 
N 

N 

W 
N 
0 

W 

m 
\ 
m 

n 
< 
0 
d 
cy 

0 

I- 
N 
0 

0 

cl 

0 
d 
N 

0 

I 

m 
I- 
0 

0 

44 
< 

m 
\ 
m 

n 
< 
0 

0 
0 
W 
m 
m 

W 
9. 
m 
W 
d 

cl 

0 
0 
W 
m 
m 
I 

0 
d 
W 
W 
W 

ru 
< 

m 
\ 
m 

cv 
m 
W 
I- 

m 

m 
W 
9. 

m 
m 

4 

m 
I- 

O 
W 
d 
I 

0 

0 

0 
N 

rn 

m 
d 
W 

W 
m 

m 
\ 
m 

m 
0 
N 

0 

0 
.-I 
.-I 

0 

4 
< z 

0 
W 
m 
m 
9. 

W 
m 
rl 

N 
N 

4 
< z 

0 
m 
m 

N 
m 
I- 

0 

0 
W 
m 
0 

4 
< z 

0 
m 
W 

0 
I 

0 
m 
d 

0 

w 
< 

9. 
\ 
w 

I- 
m 
0 

0 

W 
d 
0 

0 

4 
< 
z 

m 
m 
0 

0 

I 

m 
0 
0 

0 

ru 
< 

W 
\ 
m 

m 
W 
m 
0 

0 
v 
N 

0 

4 
< z 

0 
m 
9. 

0 

I 

0 
d 
d 

0 

w 
< 

m 
\ 
ln 

W 

W rn 
m 
m 
d 

m 
d 
W 
a 
I- 

z 

W 
W 
W rn 
rl 

I 
W 

N 
m 
W 
d 

I- 

m 
9. 
N 
W 
v 

In 
\ 
In 

m 
9. 
N 

r- 
m 

m 
d 
W 

0 
N 

4 

0 
N m 
m 
W 
I 

0 
W 
m 
9. 

I- 
m 
m 
I- 
m 

m 
\ 
m 

N d  
. m  
I- .  
Or- 
w w  
m m  
m N  

m 0  
m .  
m w  
m W  
cum 

d 

z z  

PI- 
m .  
W d  

N 
I I  

W d  
. w  

m .  
d9. 
W 9 .  
I-d 

m m  

I-d 
. O  

m .  
w 9 .  m d  
dd 

m v  

m m  
\\ 
lnm 

m 
m 
rl 

0 

d 
W 
0 

0 

4 
< z 

0 
W 
d 

0 

I 

m 
0 
0 

0 

44 
< 

N 
0 
0 

0 

W 
\ 
W 

m 
m 
m 

9. 

m 

m 
I- 
d 

0 
m 

4 
< z 

0 
m 
m 
9. 
W 
I 
0 
N 
N 

m 

m 
I- 
m 
m 
m 

9. 
\ 
9. 

I- 
W 
N 

d 

m 
m 
m 
0 

a 

0 
0 
m 
N 

I 

I- 

0 

0 

m 

w 
< 

ln 
\ 
m 

0 
W 

9. 
W 

d 
m 

I- 
m 
d 
0 
W 

c3 

d 

9. 
W 
m 
N 
I 

W 
9. 

m 
W 
d 

W 

9. 
0 
W 
m 
N 

m 
\ 
m 

0 

N 

0 

m 

W 
W 
d 

0 

4 
< z 

O 
W 
m 
0 

I 

N 
I- 
O 

0 

w 
< 

m 
\ 
ln 

W 
I- 

N 
9. 
m 
m 

N 

v 
I- 
O 
d 

cl 

W 

W 
m 
W 
m 
I 

m 
m 
0 
0 

m 
N 
0 

0 

4 
< z 

W 
a 
0 

0 

I 

9. 
0 
0 

0 

ru 
< 

I- 
\ 
m 

N 
N 
0 
0 

0 
d 
0 

0 

4 
< z 

9. 
N 
0 

0 

I 

N 
d 
0 

0 

ru 
< 

d 
0 
0 

0 

9. 
\ 
N 

rn 
d 
0 

0 

m 
0 
0 

0 

cl 

I- 
N 
0 

0 

I 

9. 
0 
0 

0 

w 
< 

9. 
\ 
cv 

N 
I- 
v 
0 

m 
9. 
N 

0 

4 
< z 

0 
.-I 
m 
0 

I 
9. 
W 
0 

0 

w 
< 

9. 
I 

0 
m 
m 

I 

N 
0 
0 

0 

d 

W 
W 
m 

W 

m 
m 
m 
d 
d 

9. 
\ 
9. 

44 
< 

I- 
\ 
W 

0) 
L) 
4 
d 

c u c a 

a 

al 
L) a 
d 

c 
L) c 

a 

a 

C 

-2 
V 

0, 

0) c 
0 
al 

4 
0 
d c 
4 

&I 
al r 

0) 

0 c 
L) 
0) 

4 

4 c 
4 
4 
r 

u m 
0 
0 
d 
x x 

4 
C 

E 
0 

d 
h u 
a n 
C 

P 
4 

rl 
h u 
V 

I 
C 

4 
P 

E 
4 
m 
4 
L) 
0 
n4 

m 

E 

E 
4 
c 
V 

a 
4 

al 

% 
4 s 
V 

x 
a 
4 
al r 

0, 

0) 

4 
0 
r 

4 
0) a 

V 

al 

G 
h 
n4 

L) 
d 
a 

V 
n 

d 
0) 
Y 

4 z 

4 
al > 
v) 

d 
4 

d d a u 
r 

C 

4 
H 

-0 

PI 
cl 

4 
L) 
0 
r 

570 



4 3 4 4  

n 
< 
0 
P 
P 

W 
W 

d 
d 
CD 

E 
4 O i  > 

z 

r) 

< 
0 
d 
m 
r- 
Lo 

m 
P 
m 
m 
m 

z 

0 
r( 
m 
P 
In 
I 

0 
d 
d 

0 
d 

0 
(v 
0 

m 
d 
r( 

m 
\ 
m 

0 
4 
N 

I 

a 
C 

U 
4 
w 
C 

0 
ly 
0 

a 
a 
4 

e 
m 
m 
4 

c 
U 
4 
3 
4 u 
4 
U 

4 

4 
u c  
a 0  
ir& 

u n  
r lu 
Ll3 

r l c  m a  

o m  
- -  c 
w m 4  
0 0  

4 c  

e.: 
I O  

oilu d e  
m L )  0 0 4  
r l c  Ll 

5 7 i  



4 3 4 4  

m 
N 
I 

W 

cy 

c 
H 
n4 

0 
r3 
v) 

!2 

P 

f 

lu 0 

U 
cl 
n4 
I: 

v) 
U 
U 
I: 
0 
la 

v) 
cl 

a 

U s: 
w 
U 

5 
3 
v) 

3 
v) 

m 

a 
2 
6 
z 
V 2 
0 
V 

0 
v) 
r3 z w 
3 r 
U 
r3 
v) z 0 
U 
t.r 
0 
z 
w 
U w 
cl w 
v) 

2 

Ll\ 
-0 c E-- 
W O O  
44 

c m m  
0 7 7  
0-4-4 4 u u  
a , C X  
a U W  

< 
C -  

Llu 4 m 
a , V Q ) X  a I:\ ae m 
3In C E 

m o- 

PG 

=.5 

C Y  
4 \  
a , m  

u 
< 
U 

4 
0 

m 

-4 
4 
0 
4 
E 
c 
U 

k 

n 
< 
0 
In 
d 

0 

f 

c 
< 

0 
In 
d 

0 

I 

0 
In 
rl 

0 

W 
< 

d 
\ 
d 

a, 

4 c 
U 
a, 

Ll 
0 
-4 e 
4 
Ll 
U 
I 

-4 

d 

d 

k 

n 
< 
0 
In 
d 

0 

c 

e 
< 

0 
In 
d 

0 

I 

0 
In 
rl 

0 

W 
< 

-4 
\ 
d 

-4 
0 
a, c 

>r c 
U 

a 
-4 

I 
4 
-0 
9. 

N 

k 

n 
< 
0 
0 
I- 

N 

c 
< 

f 

0 
0 
I- 

N 

I 

0 
0 
W 

N 

lu 
< 

N 
\ 
N 

0) 

0 
4 
U 
7 
P 
N 

k 

n 
< 
0 
0 
0 

m 

e 

e 
< 

0 
0 
0 

W 

I 

0 
0 
0 

I- 

W 
< 

N 
\ 
N 

0, 

a, -4 

4 c 
U e a 
C 
-4 
x c 
U 
0 
b 

k 

n 
< 
0 
0 
9. 

d 

f 

f 

0 
0 
9. 

d 

I 

0 
W 
In 

0 

W 
< 

cy 
\ 
N 

U 
U 

'p 
9. 

& 9.- 

k 

.Fl 
< 
0 
0 
0 

N 
W 

e 
< 

c 

0 
0 
0 

N 
W 
I 

0 
0 
0 

N 
W 

W 
< 

d 
\ 
d 

Ll 
a, 
& 
U 
0 
-4 
x 
a, c a 

x 
a, c a 
Ll 
0 
-4 e 
I 

-4 

k 

n 
< 
0 
In 
m 
0 

e 
< 

& 
< 

0 
In 
m 
0 
I 

0 
In 
m 
0 

W 
< 

-4 
\ 
d 

4 
0 
a, c a 
>r c 
U 

rl 

F 
9. 

k 

n 
< 
0 
0 
0 

0 
In 

P 
N 
0 

d 
m 

4 
< z 

0 
0 
0 

0 
In 
I 

0 

0 

0 

m 

W 
< 

m 
\ 
m 

a, 

Q) c 
U c a 
C 

u 
4 

k 

n 
< 
0 
9. 
In 

0 

f 

c 

0 
9. 
In 

0 

I 

0 
m 
N 

0 

W 
< 

N 
\ 
N 

a, 

0 
U 
a, 

4 

z 

n 
< 
m 
d 
N 
9. 
N 
N 

In 
9. 
9. 
W 
,-I 

4 
< z 

N 
N 
9. 
N 
N 

I 

m 
N 
9. 
N 
I- 

m 
m 
N 

0 
d 

m 

9. 
\ 
9. 

E 
C 
4 
E 
d 

U 
. c  
i a :  

k 

n 
< 
0 
0 
0 

0 
N 
d 

N 

N 

d 

m 

cl 

0 
0 

0 
N 
d 
I 

m 
In 
0 

0 

W 
< 

m 
\ 
m 

a, 

al 

4 

c 

b i  aL) 
U O O  
-c-LI a, 

'a ,  m u  
O Y  a, 
c 0-0 
0 4  

a, c 4  
A 4 U  as 4 
E U  m 
4 4  0 
m 3 n 4  

o n  a, 

0 0 0 0  
c c c c  
c e s s  
U U U U  
4 4 4 4  

C 3 C 3 C 3 C 3 C  
0 0 0 0 0  
-4 c 4  c 4  c 4  c 4  

- 4 U r l L ) r l U - 4 U - 4  u v u u u u u u u  
x a, x a,-x 0) x-a, x 
a , U a , U a , U a , U a ,  

a , a l a , a ,  
Lla LIU Llu ha bl 
0 0 0 0 0  
W a,- a ,W O W  a,W > > > >  
c-4  c 4  c 4  c 4  c 
o U o U o U o U o  
m d m 4 m 4 m 4 m  
4 ~ 4 ~ 4 ~ 4 ~ 4  
0) 0 0) 0 a, 0 a 0 . a  
L I n 4  Lln4 Lla Lln4 Ll 

m o m o m o m o m  a 4  1-4  a 4  7 4  7 

> 4 c w c  
U 0 4 4  
4 m ac 
01 4 E U  
0 a, 4 4  
n4 L l v )  3 

k 

n 
< 
rl 
N 
m 
0 

c 

* 
d 
N 
m 

0 

I 

d 
N 
m 
0 

W 
< 

d 
\ 
d 

m 
9. 
N 
rl 
I 
LI 
0 
-4 u 
Ll 
4 

k 

n 
< 
m 
N 
m 
0 

c 

e 
< 

m 
N 
m 

0 

I 

m 
N 
m 
0 

lu 
< 

d 
\ 
d 

9. 
In 
N 
d 
I 
Ll 
0 
d 
0 
Ll 
4 

k 

n 
< 
0 
0 
m 
rl 

c 

* 
0 
0 
m 

d 

I 

0 
9. 
I- 

O 

W 
< 

N 
\ 
N 

0 
W 
N 
d 
I 
U 
0 
-4 
0 
Ll 
4 

z 

m 
.9. 
0 

m 

m 
m 
d 

In 

4 
< z 

0 
W 
0 

0 
rl 
I 
0 
In 
P 

N 

I- 

9. 

0 
N 

m 

9. 
\ 
9. 

0 
4 
C 

t 
a 

z 

N 
W 
In 

In 

d 
m 

m 
I- 

I- 
m 
d 

z 

cr 
W 
0 
N 
I 

0 
0 
I- 

W 
m 

9. 
I- 
In 

9. 
d 
m 

9. 
\ 
9. 

9 
4 
Ll 
4 
m 

k 

m 
m In 

m 
0 
rl 

m 
I- 
m 
N 

cl 

0 
0 
0 

d 
I 

In 
In 
0 

0 

m 

W 
< 

In 
\ 
In 

a, 
C 
al 

4 
Ll c 
U 
C 

4 

0 
N 
C 

- 
m 

k 

n 
< 
0 
0 
0 

0 
9. 
rl 

m 
0 
N 

In 
W 

4 
< z 

0 
0 

0 
9. 
d 
I 

0 
d 
d 

0 

W 
< 

CT 
\ 
9. 

a, 

a, 

a 
4 

0 
N 
C 

- - 
m 

>I 

I- 
PI 
W 

W 
CT 

9. 
m 
d 

d 

cl 

0 
0 

0 
d 
d 
I 

0 
d 
d 

0 

W 
< 

9. 
\ 
9. 

a, 

a, e 
L) 
C 

Ll 

a 

P, 

-4 
W - 
0 
N 
C 

m 

k 

n 
< 
0 
0 
0 

N 
In 

0 
m 
9. 

d 
m 

4 
< z 

0 
0 
0 

N 
In 
I 
0 

N 

0 

m 

W 
< 

m 
\ 
m 

a, 

a, 
-4 

2 
a 
1 

4 

c 
t;, - 
0 
N 
C 

m 

k 

m 
W 
m 
m 
d 
rl 

In 
9. m 
m 
9. 

4 
< z 

0 
0 
0 
N 
d 
I 

0 
W 
rl 

0 

W 
< 

9. 
\ 
9. 

a, 

a, c 
U 

4 
bl 
0 
7 -4 

W - 
Y, 
0 

C 
a, 
m 

k 

-rl 
< 
0 
N m 
m 

P 
m 
m 

m 

cl 

0 
N m 
m 

I 
0 
I- 
W 

d 

0 
In 
d 

N 

m 
\ 
m 

E 
4 
-l 
4 
x 
a, m 

k 

.r) 

< 
0 
W 
m 
0 

e 
< 

f 

0 
W 
m 
0 
I 

0 
W 
m 
0 

W 
< 

d 
\ 
d 

0, 
U 
4 
-l 
4 e 
U c a 

>r 
al c 
x c 
U 
a, 

- 
-4 

4 

2 
m 
m 
4 

z m  

z 

m 
d 
rl 

m 

m 
rn 
d 

In 

z 

0 

In 
m 

m 
I 
0 
CT 
0 

m 

m 
W 
0 

d 
d 

0 
\ 
9. 

E 
4 
E 

7Y 

z 

n 
< 
N 

9. 
In 
d 
0 
m 

m 
I- 

m 
In 

m 

4 
< z 

9. 
In 
d 
0 

I 

9. 
d 
CT 
9. 
m 

m 

0 

9. 

N 
rl 
9. 

m 

9. 
\ 
9. 

9 
4 

-4 
0 

4 4  u u  

4) x 



4 3 4 4  

0 0 

44s 4 -4s 
al4J al al4J m > - 4  m > m > 4  

c a l 3 c c a l c a l 3  

E m C  m m  

0 4  0 0 4 0 4  

0 0  
c c  
c c  
L I L )  

El( cl( 
0 0  
4 c 4  c 
m o m 0  

4 4 J 4 a . J  
u u o o  x-al-x-al 
alualu 

a l a  ua ua 
0 0  

W alw al > >  c-4 c-4 
04Joa.l 
m 4  0 1 . 4  
401401 
a l o a l o  
uni uni 

a 4  a 4  

0 0 0 0  
c c c c  
c c c c  
4 J J J L ) L )  
4 4 - 4 4  

C 3 C 3 C 3 C S C  
0 0 0 0 0  
-4 c 4  E 4  c-4 c 4  
m o m o m o m o m  

4 4 J 4 4 J 4 4 J d 4 J 4  
o o o o o u o o o  
x a l x a l x a l x a l x  
alu a l L I  ala 0 0  0) 

a l a l a l a l  uu uu uu uu u 
0 0 0 0 0  
w O W  O W  alw O W  > > > >  c 4  c-4 c-4 c-4 c 
o 4 J o u o u o 4 J o  
m - 4  m - 4  m 4  m - 4  01 a m m m a m a m m  
al 0 0-0 0) 0 0) 0 al 
uni uni uni uni u 

1 - 4  a-4 a 4  a 4  a 

0 0  
c c  E m  m t m  m 

0 

4s 
alu m >-4 

c a l 3  
O d  
- 4 c  
4Ja 0 
4 c 4  
u a r r  u o o  
c u a l  
0) m u  
o x  w 
c o w  
0 4  

> s a 4  
4 B L I  a04 
E U m  
4 x 0  
m a l &  

m 

u n a  

0 0 

c - 4 4 s  
4J 4J a l 4 J  
-4 c m > 4  
3 C O C a l I  

0 E 0 4  
C 4 a l - 4  c 

J J ~  u a u  
0-0 xu 0 0 
a l x u c u a l  
4 J a l m a l m u  
0) 4 J o x a l  
u u a l c o u  0 4  0 4 

4 C C a l C - 4  
&I 0 0 4 - 4 u  

0 0 0 - 4 4 0  
niuuv)3ni 

E m C  

4 o m 4 4 J a o  a o  4 C-A 

a w n  o n  al 

: : z z :  

0 
m m E m c  E m  

44s 4 4  
alu 9, 

c o 3 c c a l  
0 4  0 0 4  
-4 c 4 4  4Ju 0 m u a  

LI-0 u 0 0-0 c u a l x c u  
0 ) m L I a l a l m  
0 x 0  o x  
c u u u c v  
0 4  0 0 4  

m s - 4  a >  

m c - 4 a a c  u a u 4  u a 

o n  alw o n  

z 

9. 
9 
N 

N 
rn 

0 
I- 
N 

v) 
m 

cl 

0 
W 
N 
d 
m 
I 

0 
W 
0 

I- 
d 

9. 
W 
W 

N 
0 
d 

k 

W 
W 
d 

d 
9. 
m 

m 
W 
W 

0 
W 

cl 

W 
m 
0 
v) - 
I 

0 
m 
W 

m 
rl 

d 
m - 
d 
N 

k 

m 
W 
m 
m 
eo 
cy 

ul - 
m 
rl 
d 

4 
< z 

W 
0 

m 
N 
m 
I 

0 

m 
m 

m 
m 

m 
d 
W 

m 
m 

k 

n 
< 
0 
W 
m 
0 

m 
W 
r( 

0 

a 

0 
W 
m 
0 
I 

W 
m 
0 

0 

44 
< 

k 

0 
N 
m 
0 

N 
a, 
N 
0 

-4 
< z 

0 
I- 
m 
0 

I 
W 
m 
0 

0 

44 
< 

k 

n 
< 
0 
0 
0 
W 
4 

e 
< 

c 
< 

0 
0 
0 

W 
4 
I 

0 
0 
0 

W 
d 

W 
< 

k 

n 
< 
0 
0 
0 

W 
m 

e 
< 

e 
< 

0 
0 
0 

W 
m 
I 

m 
r 
0 

0 

W 
< 

k 

n 
< 
W 
9. 
0 

0 

c 

E 

m 
9. 
0 

0 

I 

Lo 
9. 
0 

0 

W 
< 

k 

W 
d m 

m N 

d 

d 
W 
d 

m 

cl 

0 
0 

0 
W 
9. 
I 

0 
W 
d 

0 

W 
< 

k 

n 
< 
0 
0 
0 

N 
W 

c 
< 

c 

0 
0 
0 
N 
W 
I 

0 
m 
d 

0 

W 
< 

k 

n 
< 
0 
0 
0 

N 
m 

0 
W 
I- 

N 
m 

-4 
< z 

0 
0 
0 

N 
m 

I 
0 
9. 
m 
0 

44 
< 

z 

n 
< 
I- 

I- 
m 
0 
9. 
N 

m 
9. 
N 
0 
N 

-4 
< z 

m 
m 
0 
9. 
N 

I 

m 
W 
N 
m 
d 

I- 

m 
9. 
N 
W 
9. 

k 

4 

4 

9. 
I- 
d 

m 

m 
0 
W 

m 
W 

4 
< z 

m 

m 

N 
0 

d 
I 
0 
I- 
9. 

m 
N 

I- 
m 
m 
I- 
m 

z z  

nn 
< <  
W O  
.r 
\om 
I - .  w w  
W d  
N m  

W v )  
O m  
0 .  

dN 
I- 

mr( 

4 
< z z  

PI- 
I -m w .  
w w  
N d  

I I  

0 9  
m .  

m 

.m 
m m  
mcy 
Wm 

I-d 
.O 

m .  
m o  
m v  
u l d  
dd 

k 

n 
< 
0 
0 
I- 

O 

0 
I- 
9. 

0 

z 

0 
0 
I- 

0 

I 
0 
N 
N 

0 

N 

N 

0 

m 

k 

n 
< 
0 
0 
N 

0 

c 
< 

c 
< 

0 
0 
N 

0 

I 
0 
I- 
d 

0 

W 
< 

k 

n 
< 
0 
0 
0 

W 
4 

e 
< 

e 
< 

0 
0 
0 

W 
4 
I 

0 

d 

0 

m 

44 
< 

k 

m 
W 
d 

m 
m 
9. 

m 
0 

I- 
O 
d 

cl 

0 m 
0 
0 
W 
I 

0 
0 
W 

m 
m 

m 
r- 
m 
m 
m 

k 

ul 
I- 
m 
9. 
m 
d 

W 
N 
N 

N 

cl 

0 
0 

0 
I- 
m 
I 

03 

0 

0 

m 

W 
< 

k 

n 
< 
0 
m 
m 
0 

e 

f 

0 
m 
m 
0 
I 

0 
m 
m 
0 

W 
< 

z 

0 
W 

v) 
d 
N - 
d 

N 
W 
m 
N 

z 

m 
W 
d 
m 
9. 
I 

0 
W 

m 
I- 
m 

W 

v 
0 

m 
N 

m 

k 

m 
m 
m 
m 
m 
d 

m 
W 
0 

N 

cl 

0 
0 

0 
d 
m 
I 

m 
W 
0 

0 

44 
< 

k 

n 
< 
0 m 
rl 

0 
d 

cy 
0 
0 

m 

4 

0 

d 

0 
d 
I 

0 
m 
m 
d 

m 

0 
I- 
rl 

d 

k 

n 
< 
0 
W 
4 

m tu 

e 

f 

0 
W 
d 

m 
N 
I 

0 
d 
d 

d 
d 

03 
N 
0 

W 

z 

ul 
W 

0 
0 
d 
N 

N 

v) 
W 
d 
d 

-4 
< z 

N 

m 
0 
m 
N 
I 

m 
I- 

m 
I- - 
W 

m 
m 
m 
d 
d 

k 

n 
< 
0 
W 
cy 

0 

e 
< 

F 

0 
W 
N 

0 

I 

0 
W 
N 

0 

44 
< 

z 

m 
W 
9. 

m m 

W 

N 

d 

m 

la 

0 
0 

0 
W 
d 
I 

9. 
I- 
O 

0 

W 
< 

0 

0 

m 
m 

m 

v) 
cl 

3 
9. ? Z  m 
0 
d 
I 

0 
N 
d 

W 
m 

d 
I- 
d 

N 
I- 
d 

al 

al 

4 u c 
4J 
C 

01 
0, 

x a 
0, 
&I 
4 
4 
4 

c a 
5 

0) 
4J 
4 
4 
4 c 
4J c a 

0) 

EI 
0 
4 c 01 

al 

0, 

x 
4 

C 
4 

1 .  44 
0 
N 
C 
0, 
-4 
P 

n 

al 

0) 

C 

f: 
x c 
&I 
w 

0) 

0) c 
JJ 
C 
4 
4 

a 
4 
Lu 

I 

c 
4 
x 
&I 
a 
-P 
I 
4 
n 

d 
>r 
JJ 

0 
I 
C 
I 
4 
n 

4 

0 
N 
C 
0 

P 

1 

2 

0) 

al 
4 
h c 
JJ 
0) z 

s 
4 
m 
u) 
4 
JJ 
0 
ni 

E 
4 

8 
e 
U 

al 

c 
a 
4 
Lu 

E 
4 
C 

4 
0, 
v) 

E 

U 

C 

> 

-4 
x 
a 
u 
0) 
X 

u 
0) a a 
U 

d 
0, 
X 

4 z 

4 
0 
al c 
ni 

u 
al 
d 
4 
v) 

E 
-4 

v) 

4 
4 
4J 
0 

k 3  

C 

u 
a 
0, 
cl H 

573 



4344  

* 

n 
< 
0 
l- 
W 

0 

c 

0 

I 

0 
l- 
W 

‘ 0  

w 
< 

a 

& 

rl 
C 0 

2 

rl 0 ;  

* 

N 
aD 

N 
0 
o\ 
d 

W 
an 
W 
d 
N 

cl 

cv 
I- 
‘p 
N 
m 
1 

0 
aJ 
ln 

m 
In 

0 
N 
0 

m 
.-I 
d 

9. 
\ 
9. 

0 
4 
N 

a 
C 

2 
w 
C 

0 
w 
0 
rl 
a 
a rl 

8 
ln 
OI 

4 

c u 
4 
3 
4 u 
4 

W 

e 
0 
In 

C N  

a i  
a u  

-& 4 
0.U 
c 3  
a 4  
0 u  

a s  
rlu 
W 
c w  
4 0  c 
u o  
4.4 c u  
u u  
u a  
o m  
r l c  a4 
A d  
u 4  

r l m  
4-4 

m a  

+ a  

n >  
o n  R A  

a-0 
mu 
* E  

9 . 4  
0 u  
l n m  

a 

C 4  

4 c  u o  0 4  
a u  u a  

W 4  
w u  
o m  

a n  

A 
00,  
C C  ;: 
a 0  

w &i 
0 0  

- I C  
A 4  
u n a  c 4  E 

O m 6 u .  
d c i l  

LI 4al-4 
a c  a 9  

a E o u  
c l n m w  

a e o  a s v  0 
C U  0 Q  
u n a  e 4  a a .o  cu 
rl c u m  
4 - 0  c 
E H 4 U - 4  
U V U 4  
0 - 0  c 
c a a a  
I d U U >  
b 4  a 4 4  
0 > Q d  b 

r l L l  u 
m u  0 0 4  4 c  u 

9 2;: 4 

a w  a m  

W 

u 
a 

1) 

E 
2 
2 
4 
X 

r l u  
4 0  

0 0  
C 4  

U 
4 4  

ru 
a c  
Lla 
0 0 -  
w c  
a 0  u v  
cP u a  u .. 0 ma u u  ma 
W P  

E C  

4 4  
4 E  > 
4 0  c 
ELI 
& m  
w n  

514 



4 3 4 4  

m 
c 
H 
a# 

w 
t-4 
In 
4 z 
ru 
0 

u z 
cl 
n 

P 
;4 
In 
H 
U 
z 0 
E 
ru 
In 
cl 
H 

% 
o w  
m u  
1 4  = a  - a  ; g  

m v ,  
$ a  

z a w 
U 2 0 
U 
ru 0 
In c z 
0 
3 
B 
U c 
In z 0 
U 

. a  0 
z 
0 
H c 
U 
0 
cl 
w 
In 

-LI\-- 
o c c  
w o o  

4.4 c m m  
:22 
m o o  
@ C X  
d H W  

@ 

0 
< 
U m 
-+ 
n 

C 

0 . 4  
P U  
c w  0 
m o a  
a U  

n 

-4 
m 
0 
-+ 
E 
c 
U 

0 0  0 0 0  0 0 0 0  0 0  c c  c c  
C C 4 4 s  d -4s .C 2.C d -4s $5 f ;Qd d 

n 

-+ 4 a>.+ a > a > . +  4 I > 4  I > C I > . +  m>.+ 4 c m > m > c m > m > . +  .+ I> 
3 ~ 3 c ~ ~ 3 c ~ ~ ~ ~ 3 ~ a c c ~ 3 ~ c ~ ~ c ~ 3 c c ~ 3 c 3 c ~ c ~ c ~ ~ c ~ c ~ 3 c 3 c c ~  

0 O O d  0 0 - 4 0 - 4  0 00-4 O O d € O d  00-4 0 O E O d O d E O d O d  0 O O d  
C - r C - 4 4  e 4 4  .+ c . + c - + 4  c.+.+ c 4 4  C - + C I ( @ - +  -4 4 C4 C - 4 4  
-+ads m c-+ a 4 c m c-rl a 4  a o e.+ a m c a c 4  7 m c 4  a.+ a 0 Q c Q e 4 n c .a c.+ aria m c 
udu-4 u a u 4  LI a u a u r l ~ r l  u a LI s u r (  LI a u - 4 ~ 4  u 3 u a LI a LI ~ u r l u r l  LI a 
0 u 0 O U  0 0 o u  0.u 0 0 0-0 U U  0 0 o u  0 hu 0 0 o u  0 0-0 0 0-hu 0 0 - 0  sru-ou 0 0 0 0 o-u 0 - - -  - 
~ ~ X ~ X ~ L I ~ X C U C ~ ~ ~ ~ X C L I ~ ~ ~ U ~ ~ ~ ~ ~ ~ U ~ ~ ~ ~ ~ L I ~ U ~ L I U ~ L I ~ L I ~ ~ ~ ~ ~ U  
u @ U  0) 0) DU 0 01 Pol DU @ U  @ 4, m u  @ @  m a  0) D Y  @ @ DU @ u  ai m ai D @  D 4  @ PO, DU @ U  0) @ D a 0) 0x0) u x o m a i  0 o x @  o x ~ o x o )  o x o )  u u x o ~ u o ~ o ~ ~  a U Y  
3 U V U C V Q  U C U  C V ' C I U W U  C O W  h C U  8 C O U  U C U a  U l l L I @  C o  C O  @ C O C  0 9 U U  L I C O  

o O O Q  o o m o m  o 0 0 4  O O Q . + O B  O O Q  o o . + o m o 4 4 o a o a  o 0 0 4  
aiw ww on @ w  u p  UP Q W  @ w  UP @ w  u n a  o n  @ w  o n  a w  c w a  on v n a  on o n  a w  @ w  o n  > >  > > >  > > > >  > >  
4 C.+ C @ C - +  C @ Q  @a4 C . 4  C C @a C aQ-4 C m a 4  C.+ c c m C 011 C @a @Q.+ C 4  C Q Q  
u o U o 4 . 4 u o r l @ - 4 @ U o u o d @ u o d @ o r l @ u o d @ u o u o o r l - + d @ o d @ d @ u o u o d @  
4 m-+ m as-+ I a@ a@-+ m . 4  m a@.+ I a@ a@.+ I a@-+ m r l  m ac a@ a@ 0.014 I.+ I aai n m a 4 E ~ m m E o E o m m e m € o a 4 E o ~ E o m m E o m ~ m m ~ € u € ~ ~ ~ E v € o m m m m E o  - 
0 @ 0 @ 4 4 0 @ 4 X 4 x O @ O @ ~ X O @ 4 x o 4 x o @ m x o @ o @ o 4 . + m x o 4 x 4 x o @ o @ m x  
a # L I a # L I I n 3 ~ L I I n @ I n @ a # U a # L I I n @ a # L I I n @ u I n m a # L I I n @ a # L I a # L I U ~ ~ I n @ u I n @ I n @ a # L I a # U I n @  

c c  9) e m c  I o ,  1 0 1  u m n  m m 
c c  

u u @&I 0, @ u  u m u  @ u  @ U  ai @ U  2 25 5 2 

o I o m u a o m u Q u Q o m o m u a o m U a ~ ~ a o m u a o I o m d U a U a ~ ~ a u a o m o I U a  

- - -  

h 

n 
< 
0 
0 
W 

m 

c 
.<  

c 

0 
0 
W 

m 
I 

0 
0 
W 

m 

YI 
< 

d 
\ 
d 

@ 

0 
4 
U 
7 
R 
N 

h 

m 
9. 
N 

0 

W 
m 
d 

0 

cl 

0 

m 
0 

I 

d 

0 

0 

m 

a 

w 
< 

W 
\ 
W 

ai 

0 
U 
@ 

4 

v) 

9. 
I- - 
0 
9. 

d 
W 
0 
9. 
N 

4 
< z 

0 
0 
d 
cr 
W 

I 

W 
W 
m 
0 
rl 

m 
m 
N 
W 
0 
rl 

W 
\ 
W 

5 
5 
4 

-4 a: 

h 

0 
m 
N 

0 

I- 
m 
d 

0 

cl 

0 
m 
m 
0 

I 

9. 
I- 
0 

0 

W 
< 

W 
\ 
W 

- 
m 
N 
rl 
I 
Id 
0 
d 
V 

U a 

In 
m 
d 
d 
0 
N 

d 

N 
m 
0 
d 

4 
< z 

rl 

a 
P 
0 
m 
I 
0 
d 
9. 

m 
d 

I- 

9. 

0 
N 

a 

W 
\ 
W 

0 
-+ 
C 

% 
a: 

h 

d 
9. 

W 
W 
m 
I- 

m 
m 
d 
0 
N 

cl 

In 
v) 
m 
9. 
d 

I 

a 
d 

d 
v) 
N 

9. 
I- 
m 
9. 
rl 
03 

W 
\ 
W 

E 
4 
U 
Q m 

h 

n 
< 
0 
W 
0 

0 

s 
< 

c 
< 

0 
W 
0 

0 

I 

0 
W 
0 

0 

w 
< 

rl 
\ 
d 

ai 

ai 
4 

c u 
C 
m 
4 

0 
N 
C 

- 
m 

h 

n 
< 
0 
d 
d 

0 

c 
< 

f 

0 
rl 
d 

0 

I 

0 
d 
d 

0 

w 
< 

d 
\ 
d 

@ 

@ c 
U 

4 

0 
-4 
W 
1 

P, 
0 
N 
C 

m 

* 

- 
W 
m 
I- 
d 

m 
W 
W 

a 

cl 

0 
d 
0 - 
N 
I 
0 
I- 
0 

In 

0 
m 
d 

N 

In 
\ 
v) 

E 
4 
-4 
-4 

2 
m 

h 

W 
l- 
l- 

0 

0 
W 
9. 

0 

z 

0 
0 
d 

rl 

I 
0 
d 
d 

0 

w 
< 

W 
\ 
W 

@ 
U 
m 
d 
m c u c a 
d 
h 
X 

- 
5 sr c 
U 
Q, 

c! 

m 
m 
4 

h Z h  

a 
0 
m 
a 

d d  m 0  
W d  
r l .  
VI- 
d d  

d 

w a w  a - w  
a a d  . 0 .  
m o w  

d r n  

4.4 
< <  z zcl 

N 
d 
I 
0 
m 
In 
N 

a 
W 
0 

d 
d 

W 
\ 
W 

E 
7 

€ 

U 

-+ 

2 

0 'd9. 
m 9.w 
W N .  

W d  
I-v) 
dd 
I I  
m 0  
w o  
d 0  
m .  
v)O 

N 

09. 
. w  

9 . W  

N N  
rl0 
9.4 

a .  

w w  
\\ 
w w  

E 
E l  a 4  
- + E  
0 0  -4u 
4 C  u u  

>I 

n 
< 
v) 
I- 
0 

0 

c 
< 

z 
< 

v) 
I- 
0 

0 

I 
In 
I- 
O 

0 

w 
< 

d 
\ 
d 

0, 

@ 

2 c 
U 

h 

m 
9. 

a 
a 
N 

d 

m 
-4 
W 
0 
d 

4 
< z 

I- 

N m 
m 
N 
I 

0 
0 
m 
a 
I- 

a 
d 
W 

W m 

W 
\ 
W 

U 

a a 
U 

h 

- 
W 
0 

0 

9. 
W 
0 

0 

.+ 
< z 

9. 
W 
0 

0 

I 

9. 
W 
0 

0 

w 
< 

m 
\ 
m 

0) 
U 
4 
d 
m 

c 5 a 
-4 
h u 
a 

C 

P 

n 

.+ 

h 

n 
< 
0 
m 
N 

0 

c 
< 

f 

0 
m 
N 

0 

I 

0 
m 
N 

0 

w 
< 

d 
\ 
d 

ai 

01 c 
U 

I 
0 

a 
d 

z 

m 
W 
N 
d 
m 
N 

d 
N 
0 
W 
d 

-+ 
< z 

cn 
a 
d 

W 
N 

I 

0 
m 
I- 
0 
d 

I- 

Y) 
9. 
N 
W 
9. 

W 
\ 
W 

C 

LI 
H 

k 

N 
W 
m 
m 
rl 
9. 

a 
W 

d 
m 
N 

.+ 
< 
2 

d 
N 

m 
d 
W 
I 

0 
W 
W 

d 
m 

I- 
m 
m 
I- 
m 

W 
\ 
W 

a 

3 

Z h  

m m  
.d 

w .  
W m  
W N  
w w  
m m  

I - W  

W I -  
09. 
m m  

d 

a .  

clcl 

O d  
I-I- 
m m  
d 0  
lnrl 

I I  

W d  
ml- 
d .  
ml- 
Nrl 
v) 

I-d 
. O  

m .  
W 9 .  
v)d 
d-4 

m o  

w w  
\\ 
w w  

Eai  
4 0 ,  m c  
a i m  
C D  
P C  
Q m  
E X  

i m  

h 

d 
d 
9. 

m 

m 
I- 
d 

d 

cl 

0 
d 
0 

9. 

I 

0 
v) 
9. 

0 

N 

N 

0 

a 

9. 
\ 
9. 

e 
0 
a z 

h 

n 
< 
0 
N 
P 

0 

f 

f 

0 
N 
w 
0 

I 
0 
N 
9. 

0 

w 
< 

d 
\ 
d 

@ 

z1 
0 
-4 c 

@ 

@ 
-4 
h c 
U 
@ r 

h 

n 
< 
0 
m 
d 

0 

c 
< 

c 
< 

0 
m 
d 

0 

I 

0 
m 
d 

0 

w 
< 

d 
\ 
d 

0) 

.+ 
E 

h 
0) c a 
a 
a 
0 
U 
4 
C 

z 

d 

4 

h 

l- 

W 

W 
N 
N 

a 

m 
9. 
W 

I- 
W 

+ ;I 

c 
I- . : z  m 
0 
v) 
I 
0 
d 
W 

W 
N 

m 
I- 
m 

m 
a 

W . 

-4 
ai 
Y 
0 
z 4 

575 



4 3 4 4  

0 0  0 
C C  m c a m  

u m  u m a a  
u L) L) O L )  a a o )  
4 4 c m > 4  m >  0 
3 C 3 C Q , C Q , 3 C C P ) C X  

0 O E O r l  0 0 4 0 4 ,  
c 4 c 4 a 4  e 4 4  4 
o m o m 4 L ) a o m L ) u L ) >  
4 a+  a P) Q c-rl a Q c m r l  
ur(u-4 u a u r l u g u u  
0 0 0 0 hu 0 0 0 L) 0 0  e 
Q) x 9) x Ll c-u 9) x-c-u e-m 
L I a u a  Q Q  ouo) 0)oP) 0 
P) P) L ) U Y Q )  0 Y O - r  aua  u P ) c o a u  r o c -  

0 0 4 0 4  0 0 4 0 4  
> >  > U 
4 C +  C C 0) C 4  C P)Q Q)4 
L) O L )  0 0 4 4 u  0 4  01-4 0 

a Q n m  E U n l o E V E U  
0 P ) O  0) 0 4 4  0 P) m x m o  
n l u n 4 u v v ) 3 & u v ) Q ) v ) c  

c c - . a d s  m 4 0 - n  

. - ._._ - 

a -  P ) W ~  o n  O W  o n  o c 

4 m 4  01 g ac4 a a e  a 

E m  
*. m 4 
U P )  

a c a  
E 0.4 
0 4  

, m - 4 L ) a  
4 e m c  
> hL) 0 

- 0 ) u c u  
4mP)o  u O Y  
a a c o  
c 4  0 4 

u c P ) c  
o 0 4 4  

-a o a 4  

c m >  

P) u a  

> a  o n  
$ 0  

.= E 25 
n v v )  3 

t m  
m r l  

0, 

c w c  
0.4 0 
4 4  
uaL) 
a c m  
u o L )  
c u c  

' 0 )  oQ, 
O Y  0 
c u e  
0 4 0  

O I C Q )  
4-44 ac 
E L ) €  
4 4  m 
v) 3v) 

m > m  

u a u  

o n  o 

m m  
4 4  
0 ) P )  
> m >  
O C P )  
4 0 4  
4 

m4Ja 
c m c  
o u o  

-Ll c u 
oP) m 
Y U Y  
o c o  
4 0 4  

aP)Q 0-l Q) 
- 0 ,  aor 

O E U  x m x  
0 v ) Q )  

a u a  

n o n  

w 

n 
< 
0 
0 
m 

d 

0 ;  
rl 

I 

0 
m 
W 

0 
. 

L1 
< 

N 
\ 
cy 

w 

n 
< 
0 
N 
d 

0 

c 
< 

c 
< 

0 
N 
d 

0 

I 

0 
N 
d 

0 

W 
< 

d 
\ 
d 

m 

e 
c u 
C 

C 

c 

4 
0 
Q) e 
g 
0 

z 

d 
9. 

N 
9. 
W 
N 

m 

m 
m 
m 

d 

4 
< z 

0 

9. 
m 
m 
N 
I 

9. 
N 

0 
d 
m 

W 

w- 
0 

m 
N 

m 

W 
1 
\D 

5 
4 
m 
4 
U 

n4 

m 

w 

l-l 

< 
0 

d 

0 

m 

c 

c 

0 

d 

0 

I 

0 
Q, 
d 

0 

m 

W 
< 

.-I 
\ 
d 

0 
0 
h 
& 

* 

.l-l 
< 
0 
0 
m 
m 
m 

IC 
d 
m 
0 
m 

z 

0 
0 
m 
m 
m 
I 

0 
m 
0 

m 

0 
l- 
rl 

d 

m 
1 
m 

9 
4 
C 

rl 
0, 
v) 

z 

.r) 

< 
0 
rl 
d 

m 

m 
m 
m 
W 

4 
< z 

0 
d 
d 

m 

I 

0 
v 
m 
m 

m 
N 
0 

m 

9. 
\ 
9. 

u 
0) > 
4 
4 
VI 

z 

l- 
m 
l- 
W 

9. 
m 

W 

I- 
O 

N 
m 

cl 

0 

0 
9. 
W 
I- 
I 

m 
d 

N 
d 

m 

W 

m 
m 
m 
rl 
d 

W 
\ 
W 

5 
4 
U 
v) 

z 

n 
< 
0 
d 
N 

N 
d 

c 
< 

f 
0 
rl 
N 

N 
d 
I 

0 m 
m 
m 

OI 
0 
9. 
m 
0 
d 

N 
\ 
N 

9 
4 
rl 
4 
m c w 

%I 

l- 
m 
m 
N 
m 
m 

m 
N 

0 
I- 
m 

J 

m 
m m 
W 

I 

0 
W 
0 
0 
m 

m 

d 
l- 
d 

N 
l- 
d 

W 
\ 
W 

E 
7 
0 

C 

> 

4 

m 
d 
m 
m 
d 
N 

m 
m 
m 
N 
d 

4 
< z 

m 
d 

d 
d 
m 
I 

0 
W 
m 
9. 
w- 

0 
N 
0 

m 
d 
d 

W 
\ 
W 

0 
4 
N 

P) 

C 

a 
4 
W 
C 

0 
W 
0 

0, 

P) 
rl 

e 
m 

m 
c u 
4 
3 
m 
u 
m 
U 

4 

m 

e 
0 

' I n  

- 0  u c  
o m  3 0  

4, d l  
. c u m P )  

I - u Q ) L l u  
N U  aL) m 
01 c c  
u o m  
0 .-tu 0) 
OCLlOE 
u o u  c 
Q , > U  Q, 
0 4  E m e  

O I 0 4 w  
W Q )  
0 m o L ) .  
4 C J  u m a w  

a i 4  
u a m  

P ) C  a 3  

a E O L )  
9 2;: m 
c mmw 

P) E O  
0 )cv  0 
cL) v u  
u m m  

c 4 P ) w  . o  c u  
4 c u m  
a - o  c 
E H 4 W . d  
U V U 4  
0 - 0  c 
c 0 ) P ) P )  
1 4 u u >  
om 0) a 4  
r l u  
n u  0 0 4  
4 c  Ll 

0 >a2 o 
P)W an 

r l u  

2: 
0 0  
C 4  

L) 
m m  
ru 

0 0  
W C  
0 0  
4 0  

SU 
ual 

U .. 0 
m a  
uL) 
Q P )  aa 

E 5  

o c  0 0 c 
L) o 3  

0) 

U 

0, 

C 

l a  
O l L )  

L)u 
4 

CJJ 

e a  

o m  n u a  
o m  
e m  
m 4  m 

C u o  a 4  au a a  
2Ll 

L) 
s c  
eo) u o  
- 0  
u o  n 
< 

576 



4 3 4 4  

9. 

CI 

nd 

w 
CI 
v) 

U 

2 
lu 
0 

(3 z 
H 
Ba 
01 
X 

f 
v) 
H 
U 
z 
0 a 
lu 

v) 
cl 
H 

2 

5 
5 

w 
U 

v) 

3 
v) 

a 
0 
lu 

z a w 
U z 

m 

8 
L 
0 
v) 
CI z 
W 
3 
CI 
H 
CI 
v) z 
8 

2 

lu 
0 

z 
CI 
U 
W 
cl w 
In 

u\ 
W O O  

0 1 1  m d d '  
4 0 0  c c x  
a H W  

- 0  c - c - -  
4 4  

cmm 

a, 

C-  u u  4 P 
a,u O Y  a X \  ae P 3 m  c E 

m o -  

m- 
< P  
C Y  a\ 
0)P 

=E 
0 

< 
u 
m 
4 
n 

C 
0 

0 4  m u  
C W  u 
4 0 0 )  a u  

n 

P 

d a 
-l 
E 
c 
U 

k 

n 
< 
0 
N 
d 

0 

f 

f 

0 
N 
d 

0 

I 

0 
N 
d 

0 

W 
< 

d 
\ 

d 

a, 
4 c 
JJ 
a, 

u 
0 
d c 
4 u 
u 
I 
d 

d 

d 

h 

n 
< 
0 
0 
m 
I- 

f 

c 

0 
0 m 
I- 

I 

0 
0 
d 

0 

w 
< 

N 
\ 

N 

a, 

0 
4 
JJ 
1 
P 
N 

h 

n 
< 
0 
I- 
d 

0 

f 

c 

0 
I- 
d 

0 

I 

I- 
W 
0 
0 

W 
< 

N 
\ 

N 

a, 

a, c 
JJ c a 
C 

4 
8 

h 

n 
< 
0 
N 
v) 

0 

m 
m 
m 
0 

2 

0 
N m 
0 

I 

0 
m 
d 

0 

W 
< 

m 
\ 

m 

a, 

0 
JJ 
Q) 

4 

z 

n 
< 
0 

W 
N 
m 
0 
d 

m 
I- 
W 
0 
I- 

4 
e z 

W 
N 
m 
0 
d 

I 

W 

m 
q 
W 
m 

m 
m 
N 
W 
0 
d 

9. 
\ 

9. 

9 
-l 
E 

4 
rl 

k 

n 
< 
0 
rl 
In 

0 

c 
< 

f 

0 
d m 
0 

I 

0 
W 
N 

0 

W 
< 

N 
\ 

N 

a, 

a, 

4 

c 
u 
4 

h 

n 
< 
9. 
m 
0 

d 

c 
< 

f 

9. 
m 
0 

d. 

I 

m 
m 
0 

0 

lu 
< 

N 
\ 

N 

N 
9. 
N 
d 
I u 
0 
d u 
u 
4 

k 

n 
< 
9. 
v) 
W 

0 

c 
< 

f 

9. 
In 
W 

0 
I 

0 
W 
9. 

0 

W 
< 

N 
\ 

N 

m 
9. 
N 
rl 
I u 
0 
rl 
0 
u 
4 

k 

n 
< 
W 
0 
0 

d 

m 
0 
W 

0 

4 
< z 

W 
0 
0 

d 

I 

W 

N 

0 

m 

W 
< 

m 
\ 

m 

9. 
m 
N 
d 
I u 
0 
4 u 
0 
4 

z 

n 
< 
0 
m 
W 

9. 

c 
< 

c 

0 
m 
W 

9. 

I 

0 
m 
W 

9. 

I- 

9. 

0 
N 

m 

d 
\ 

rl 

0 
4 
C 

m u 
4 

k 

v) 
m 
W 
W 
W m 

W 

W 
0 
9. 
N 

-l 
< 
2 

W 

m 
W 
W 
W 
I 

m 
0 
9. 
9. 
9. 

.0. 
I- 
In 

9. 
d 
m 

9. 
\ 

9. 

E 
4 u 
4 m 

k 

n 
< 
0 m 
I- 

0 

I- 

m 
0 

m 

z 

0 
v) 
I- 

0 

I 

N m 
0 

0 

w 
< 

m 
\ 

m 

a, 

a, 
4 

c 
4J 

a 
4 

0 
C 

- - 
m 

h 

n 
< 
0 m 
v) 

0 

c 
< 

f 

0 
v) m 
0 

I 

0 
N 
m 
0 

w 
< 

N 
\ 

N 

a, 

e 
5r a 
4 

0 
N 
C 

- 
m 

h 

n 
< 
0 
d 
In 
0 

c 
< 

c 
< 

0 
d 
v) 

0 

I 

0 m 
N 

0 

W 
< 

N 
\ 

N 

0) 

a, c 
JJ 

a u 
0 
d 
W 
I 

P 
0 
N 
C 

m 

k 

rn 
< 
0 
P 
r( 

0 

N 
N 
d 

0 

4 
< z 

0 
I- 
d 

0 

I 

m 
W 
0 

0 

W 
< 

m 
\ 

m 

a, 

a, 
4 

5 
a 
I 

4 

c 
r;, - 
0 
N 
C 

m 

h 

n 
< 
0 
W 
m 
0 

c 
< 

f 

0 
W 
v) 

0 

I 
0 
m 
m 
0 

W 
< 

N 
\ 

N 

a, 

a, c 
u 
C 

u 
1 
rl 
W 

Y, 
0 
N 
C 

m 

k 

n 
< 
0 
0 
m 
m 
d 

5 

f 

0 
0 
m 
m 
rl 
I 

0 
0 
m 
m 
d 

0 m 
d 

N 

d 
\ 

d 

E 
4 
-I 
4 
5r 

a, m 

w 

n 
< 
0 
I- 
N 

0 

E 

c 

0 
I- 
N 

0 

I 

0 
w 
d 

0 

w 
< 

N 
\ 

N 

a, 
U 
4 
d 
4 c 
u c a 

>I 

a, c 
rl 
5r c 
u 
a, 

I 

4 

2 
m 
m 
4 

h 

n 
< 
0 
N 
r- 
W 
N 

0 

OD 

0 
d 

m 

4 
< 
2 

0 
N 
I- 

W 
N 

0 
N m 
d 

m 
W 
0 

d 
d 

m 
\ 

m 

E 

E 
0 

U 

4 

2h  

nn 
< <  
W O  
.O 

N m  m .  
N d  
rl 
W 

o m  m 0  
N N  
9 . .  
9.0 

4 
< 
zcl 

m 0  m 0  
N m  
d .  
W d  

I 1  

m 0  
m.0. 
N O  
9 . .  
rl0 

0 
9.w 
N 
rl 
9. 

m <  

-9. 
\\ 

9.9. 

e 
E W  
1 0  4 u  u o  
4-4 a c  v u  

N 
I- 
m 

m 
0 

m 
N 
I- 

m 
m 

4 

0 
m 
W 

m 
m 
I 

0 
N m 
I- 

9. 
W 
W 

N 
0 
d 

9. 
\ 

9. 

9 
E 
-l 

c 
U 

k 

n 
< 
0 
W 
I- 

O 

m 
0 
m 
0 

4 
< 
2 

0 
W 
I- 

0 

I 

0 
I- 
O 

0 

W 
< 

.o 
\ 

9. 

a, 

a, 

5r 

c 
U 

k 

n 
< 
0 
W 
0 
9. 
m 

c 
< 

c 

0 
W 
0 
9. 
m 
I 

0 
W 
0 

9. 
W 

d 
m 
9. 

rl 
N 

d 
\ 

d 

u 
4 
4 

U 
n 

h 

W 
N 
m 

m 
W 
d 

v) 
W 
m 
d 
I- 

4 

i 

m 
7 :  I- 

m 
d 
I 

0 
0 
W 

N 
N 

m 
d 
W 

W 
m 

9. 
\ 

9. 

u 
a a 
0 
U 

577 



4 3 4 4  

0 

5 
4 
3 c  

0 
C . 4  

A J 4  v u  
..a x 
4Jo) 
0, u u  
o)W > 
- I C  
J J O  .4m 
oo)  -a L, 

o m  
4 a  

a 

m a  

0 0 0 0  
C C C C  

a o  o 
C C  c E, 

c .. 
U k J  
4 c  
3 c o  

O E  
c . 4 0  
0 m 4  
4 7o) 
u v h  
o ) x u  
0 
a u c  

0 4  
o u a  > 4 c c  

.U 4 

L ) O Z  

p 
o o o  
P u v  

m m  
4 4  
a u  01 
> E m >  
o o c o  
4 E 0 4  
a2za 
c o a c  
a u s  o >ru a 
m a  o) m 

a d o  a 

u u c u  
Y O  o x  
v a c v  
Pa U P  

f f  
I -. 
a 4  
m > m  
C O I C  
0 4  0 
U Q L )  s e a  

iL) 0 L) c-u- c 
0 m a  o x  v 
c u c  
V P  0 
0 ) C Q  

ac Q 
E L )  E a +  a 
m 3 I n  

4.4 

u a u  

o a o  

4-44 

k k 

n 
< 
0 
W 
W 

0 

0 
N 
N 

0 

la 

0 
W 
m 
0 

I 

N 
W 
0 

0 

W 
< 

k 

n 
< 
0 
I- 
d 

0 

c 
c 

f 

0 
I- 
rl 

0 

I 

0 
c 
d 

0 

W 
c 

k 

n 
< 
0 
I- 
d 

0 

e 
< 

e 

0 
I- 
rl 

0 

I 

In 
W 
0 

0 

W 
< 

k 

n 
< 
0 
0 
N 

N 

0 

m 
d 

a 

4 
< z 

0 
0 
N 

N 

I 

0 
I- 
d 

0 

W 
< 

w 

n 
< 
0 
d 
m 
0 

C 
e 

e 
< 

0 
d 
m 
0 

I 

0 
W 
d 

0 

W 
< 

Z k  

.nn 
< <  
w o  
I - W  
m r l  
9 . .  
N O  
d 

P O  
PI- 

w .  m r l  

ao 

44 
< <  
2. 

w o  
I - W  
m d  
9 . .  
N O  
d 
I I  

N O  d m  
W d  
I - .  
9.0 

W W  
e <  

z 

m 
N 
d 
W 
m 
rl 

d 

d 
0 

W 
a 

z 

W 
N 
d 
W 
d 

I 

W 

m 
9. 
0 
m 

l- 

In 
9. 
N 
W 
9. 

k 

m 
I- 
W 

d 
W 

W 
In 
I- 

N 
9. 

Z k  

nn 
< <  
m 0  
.I- 

d W  
m .  
N O  
9. 
(v 

W 
0 
W C  
W <  
d 

4 < e  z <  

4 0  
mr- 
N W  
9 . .  
N O  

I 1  
9.0 
N l -  
O W  
d .  
4 0  

I- 

Inw 
W 
In 
4 

m e  

k 

n 
< 
W 
m 
W 

m 
m 
a 

W 

a 
9. 
W 
N 

4 
< z 

9. 

W 

m 
m 
I 

0 

N m 
I- 
d 

a 

d 
0 

9. 
9. 
d 
rl 

k 

n 
< 
0 
m 
W 

0 

m 

m 
0 

a 

z 

0 
m 
W 

0 

I 

0 
W 
d 

0 

N 

N 

0 

a 

k 

n 
< 
0 
0 
d 

N 

0 a 

k 

n 
< 
0 
m 
? 
0 

f 

c 

0 
m 
N 

0 

I 

0 
I- 
d 

0 

W 
< 

k 

n 
< 
0 
d 
d 

0 

9. 

0 

0 

a 

4 
< z 

0 
d 
d 

0 

I 

N 
W 
0 

0 

W 
< 

k 

n 
e 
0 
m 
I- 

a 
9. 

N 
W 
9. 

W 
N 

la 

0 
m 
I- 

a 
9. 
I 

0 
I- 
W 

0 
N 

a 
l- 
m 
a 
m 

k 

n 
< 
0 
0 
4 

N 

W 
N 
m 
d 

4 
< z 

0 
0 
d 

N 

I 

k 

n 
< 
0 
m 
W 

0 

e 
< 

f 

0 
m 
W 

0 

I 

0 
m 
9. 

0 

W 
< 

2 

n 
< 
0 
0 

0 
N 
QI 
d 

d 

W 
I- 
m 
d 

z 

0 

0 
N 

d 
I 

m 
d 

N 
W 

a 

a 

W 

9. 
0 
W 
m 
N 

k 

n 
< 
0 
0 
9. 

d 

d 

W 

0 

a 

4 
< z 

0 
0 
9. 

d. 

I 

m 
0 

0 

a 

W 
< 

k 

n 
< 
0 
m 
W 

m 
9. 
9. 

9. 
N 

d 
In 
d 

4 
< z 

m 
W 

m 
9. 
9. 
I 

0 
N 
W 

m 

W 
N 
0 

W 

z Z k k k k  k 

-m 
< 
0 
W 
d 

0 

f 

c 

0 
W 
d 

0 
I 

W 

0 

0 

a 

W 

-ri 
< 
0 
9. 

0 

a 

n n n n n  
< <  < < < 

m O O I - 0 0  
I- o o w w o  

* I n 0 0 0 0  
I- . .  . * .  
o 0 0 0 0 0  
d m 
d 

W 

I f f f f f  
m 
m 

f 
d 

4 
< z 

0 
0 
d 

N 

I 

0 
c 
m 
0 

W 
< 

4 
e cc e z < < < f f  s f 

0 s  0 

I 
w O O I - 0 0  . 0 0  w w .o 
I- m o o o m  : 
m . .  . . . 

d 
m 
N 
W 
I 

0 
In 
In 

0 
N 

I- 
m 
m 
I- 
m 

~~~~~ . .  
N 0 0 0 0 0  
d m 
I I I  I I I 

0 0 0 0 0 0  . m m o o m  
9. . .  . e .  
m 0 0 0 0 0  
N 

a o m w w o  

I 

0 
W 
0 

0 

W 
c 

0) 

e 
3 
>. a 

m 

0) 
L) 

4 
a 
m 

a 
L) c 

o) 
&I 

4 
a 
a c 
L) e a 

C 

4 c 
&I 

a a 
4 
% c 
AJ 
w 

m 

4 c 
4 

'p 
N 

N 

a d  a- 
u c  
00)  
4 c  

4.10 

a a  
run 

4 
>r 
L) 
0 
I 
C 

4 
n 

E 

m m 
a 
a 

4 

L) 

P 

o) 

o 
0 

(u 
rl 

a 
N 
C 

2 
P 

o) 

o) 

4 
0 
r3 

d 
I m 
C 

u 
r 

5 
B 
4 

In 

a, 

8 

>r 
P 

C 

u 
n 

578 



4344  

0 
rl 4 4  
0 0  

ca lca l  
0 4  0 4  
4 4  u w u w  
4 c 4 c  u 7 u s  u o u o  
c u c u  
-0-m al m - o x  o x  
C O C O  
0 4 0 4  u n  wn 
alu 0 c 
rl 0 r l 4  
aal as 
E O E U  
4 x 4 4  
In 0In 3 

m u m  

m > m >  

* 

r) 

< 
0 
W 
m 
m 
m 
N 

I- 
o 
0 

Y) m 

4 
< z 

W 
m 
m 
m 
N 
I 

0 
w 
0 

o 
N 

d 
I- 
d 

N 
I- 
d 

m 
\ 

m 

5 
4 
U 

C 

> 

2 

W 
0 
W 

W 
I- 

Y) 
m 
0 

w 
o 

z 

0 
W 
0 

v 
W 
I 

0 
N m 
m 
rl 

0 
N 
0 

m 
rl 
d 

w 
\ 

w 

o 
4 
N 

0; 

31 
C 

w 
C 

0 
w 
0 
rl 
0 
m 
rl 

8 
m m 
4 

c u 
-4 
3 

m u m 
-0 

P 
0 
In 

N 

C 
0 -  
4 0  
&I 
o$1  
0 o  u c  
0 0  

w 0  
ob4 W 
$1 
0 0  
C C  

u g  

K- 
0 0  
wI- 
u v  
a m  u . u  

P a l  

Nal  
W 

u w  
0 0  
u u  
a m  

w 7  o c  
u m  

w-2 

45 
7 u  
C a l  c 
alu r 4  
ual 

.W 
r l c  
4 4  

E 4  
2; 
I L l  
D O  o c  
r l l  

D m o  
-44 

c m  
0 4  
4 u c  
7 0  

I m 
w 6-4 0 0  

4 c  
S I 4  

c 4  E 
o m a l  

Pg: . s  
0 - 4 u  mrl u u  c 4  
w 7-c-4 > n o u  
0-4 su c u n  u 0 u u v u u  

0) 0 4  
U 4 8  I d  c a m  h m  
4 m r l u  

0 - 4 1  .e u 4 0 
I -ualuL) a74 
N U  au m 

u 7 4  m c c  u o m  u .-lual 
a l C h O E  
L) O I L )  c 
m > 0  al w 4  E "e 

D 0 4 W  
w 0  
0 01 00 
u 4 m m  

4 c i  

9 2;: 4 

a c  s a  

7 E o u  c m l n w  
0) e o  

0 c v  0 c u  o a  
u r n 4  

c- lm 0 
r O  eL) 

rl c u m  
E U 4 U 4  
u v u - l  
0 - 0  c 
c m m a l  
I r l u u  > 
D 4  0 4.4 

-tu 
0 w  am 

m u  0 0 4  
- l c  u 

4 - 0  c 

0 >a: D 

4 h a c  
c o a o  
0 0) c a 4  
- 4 o m c u .  

r l u  
4 0  

0 0  
C - l  u 
4 4  

.u 
alc 
u m  
0 0  
w c  
010 u o  

S W  
ual 

L) 
a. o 
m a l  
4Ju 
4 0  

W - 0  

E C  

579 



4344  

N 
m 
I 

W 

a O i  2 

m 
c. 
H 
& 

W 
H 
v) s 
Iu 
0 
W z 
4 
H 

P 
f 
VI 
H 
U 
L: 
0 
P 
[U 

v) la 
H s 
2 
W 
U 

a 

m 
3 
v) 

3 
v) 

a 
0 
lu 

z 
W 
U z 
a 

8 
li, 
0 
v) 
H z w 
3 
H 
H 
r 
v) 2 
0 
U 
Iu 
0 
z 
m 
U w 
c3 
W 
v) 

R 

LI\ 
- 0  c c 

w o o  
c m 0 1  
014-4 
4 0 0  
e c x  a u w  

4 4  

o a a  

F. 
e m  w e 0  

0 1  I 
H k Z  

e 

a k z  
d 

c 
C -  

LIH a P 
0 ) U O ) Y  a L:\ as m 
3 m  C E 

m 0 -  

W -  
< P  
C Y  a\ 
e m  = s  
0 

< 
e) 
In 
4 
n 

P 

h C  
0 0  c 4  
e e )  
m o  e w e )  n e  

a w  u 

[ U P  

k 

n 
< 
0 
m 
W 

0 

c 

c 
< 

0 
m 
W 

0 

I 

0 
I- 
9. 

0 

u 
< 

N 
\ 

N 

e 
0 
e) 
e 
a: 

OD 
I- 
m 
m 
d 

N 
9. 
m 
0 
d 

4 
< z 

0 
0 
9. 
m 
d 

I 

m 
I- 
m 
W 

m 
m 
N 
W 
0 
d 

\ 

k 

n 
< 
0 
0 
0 

W 
N 

c 
< 

c 
< 

0 
0 
0 

W 
N 
I 

0 
0 
0 

m 
N 

W 
< 

d 
\ 

d 

sr 

s 
4 
e) 
C a: 

k 

n 
< 
0 
m 
m 

I 

0 
m 
m 

u 
< 

N 
\ 

N 

W 
9. 
N 
d 
I 
LI 
0 
rl 
0 
LI a: 

k 

n 
< 
0 
In 
I- 

0 

c 
< 

c 
< 

0 
m 
I- 

0 

I 
0 
m 
m 
0 

u 
< 

N 
\ 

N 

9. 
m 
N 
d 
I 
LI 
0 
4 
0 
LI a: 

k 

N m 
W 
m 
9. 
d 

m 
0 

0 
m 
m 

4 

0 

0 
0 
W 
N 
I 

0 
0 

cn 
m 
d 

I- 

9. 

0 
N 

m 

W 
\ 

W 

0 
4 
C 
e 
LI a: 

N 

W 
W 
W 
W 
N 

W 
W 
N 
d 
N 

4 

m 
m 
m 
W 
m 

I 

0 
0 
W 
In 
d 

9. 
I- 
In 

9. 
d 
W 

W 
\ 

k 

W 
W 
m 
m 
d 

tu 
I- 
d 

cn 

2 

0 
0 
0 
(0 
d 
I 

0 
m 
W 

N 

0 
m 
d 

N 

W 
\ 

W 

5 

z 
4 
d 
d 

k 

0 
9. 
N 

d 

I- 
W 
m 
0 

c3 

0 
0 
m 

N 

I 

9. 
W 
0 

0 

W 
< 

In 
\ 

m 

e 
LI 
4 
4 
4 c 
e) c a 
h 
e 

sr c 
LI 
e 

- 
d 

5 

2 
01 

k 

n 
< 
0 
0 
0 

I- 
d 

c 

f 

0 
0 
0 

I- 
d 
I 

0 
0 
9. 

9. 

m 
W 
0 

d 
d 

N 
\ 

N 

E 

E a 
4 

e 4 4  m m v  

Z k  

0 4  
W 9 .  
9.m 
m .  
NI- 

d 

o m  

0 0  

0 .  

W d  
dd 

m m  
m m  

c3z 

9.m 
9.N 
4 .  
W m  
O N  
NN 
I 1  

0 0  
o w  
o w  
w .  
d m  
dN 

O W  

9 . W  

NN 
d 0  
W d  

.m 
m .  

w w  
\\ 

w w  

E 
E 1  
a 4  
+ E  
0 0  
r l u  
4s u u  

k 

n 
< 
0 m 
m 
m 
9. 

I- 
9. 
W 

N 
m 

4 
< z 

0 

Q, 

m 
W 
I 

0 
0 
0 

W 
d 

m 

d 
m 
9. 

d 
N 

m 
\ 

m 

e) 
4 
4 

U 
n 

k 

N 
W 

d 
I- 
O 
m 

m 
m 
m 
N 
N 

z 

0 

0 
I- 
m 
m 
I 

d 
N 

N 
I- 
W 

m 
d 
W 

m 
m 

W 
\ 

W 

LI 
e 
2 .. 
0 .. 
U P  

k 

n 
< 
0 
m 
N 

0 

m 
W 
d 

0 

4 
< z 

0 
m 
N 

0 

I 

W 
In 
0 

0 

W 
< 

m 
\ 

m 

e 
&I a 
rl 
4 c 
e) c a 
4 sr 
e) 
1 

C 
I 

n 

.A 

I- 
9. 
d 

z 

0 
0 

I- 
d 

I 

cn 

m 
m 
I- 

0 
d 

I- 

m 
9. 
N 
W 
9. 

W 
\ 

W 

C 
LI 
H 

k 

N m 
m 
W 
0 
N 

N 
m 
I- 
m 
d 

4 
< z 

0 
0 

W 
m 
N 

0 
0 
m 
m 
In 

I- 
m 
m 
I- 
m 

W 
\ 

W 

11 
e 
c3 

Z k  

PI- 

w .  
W I n  

m m  

. m  

mcr 
m N  

NN 

r t m  
W d  
W W  

d 

m .  

4 4  
< <  z z  

0 0  
0 .  
N O  
m9. 
W I -  

9. 
I 1  

NU! 
O N  
N .  
m W  
N W  

m 

I-d 
.O  

m .  
cnw 
m o  
m d  
dd 

w w  
\\ 

w w  

€ 0  
4 e  m c  
e 4  
c m  
P C  
a 4  2 2  

am 

k 

9. 
W 
9. 

d 

i- 
I- 
O 

d 

4 
< z 

0 
0 
W 

d 

I 
0 m 
m 
0 

N 

N 

0 

m 

W 
\ 

W 

sr 
1 
LI 

k 

m 
W 
m 
0 

m 
9. 
N 

0 

4 
< z 

0 
N 
9. 

0 

I 
N 
9. 
0 

0 

w 
< 

W 
\ 

W 

e 
zl 
0 
c 

e 
e 
4 sr c 
Y 

d 

k 

.n 
< 
0 
0 
0 

N 
0 
N 

m 
I- 

O 
m 
d 

z 

0 
0 

N 
0 
N 
I 

0 
m 
In 

N 
m 

m 
I- 
m 
m 
m 

m 
\ 

m 

4 
e 
Y 

4 z 

k 

n 
< 
0 
0 
N 

0 

c 

c 
< 

0 
0 
N 

0 

I 

0 
0 
N 

0 

u 
< 

d 
\ 

d 

4 
0 
e c 
nl 

z 

n 
< 
0 
0 

0 
OI 
9. 
d 

cn 
I- 
W 
d 
d 

0 

0 

9. 
d 
I 

0 
d 

d 
d 
W 

m 

W 

9. 
0 
W 
m 
N 

W 
\ 

W 

5 
4 m 
4 
e) 
0 
nl 

m 

k 

n 
< 
0 
I- 
9. 

I- 

m 
N 
W 

9. 

4 
< z 

0 
I- 
9. 

I- 

I 

0 
0 
W 

N 

0 
I- 
d 

d 

m 
\ 

m 

5 
4 
C 
e rl 

e 
v) 

530 



4 3 4 4  

N 

n 
c 
0 
0 
9. 

m 

c 

c 

0 
0 
9. 

m 
I 

0 

rl 
m 

m 

m 
N 
0 

m 

cy 
\ 

cy 

bl 
al 
> 4 
.d 
v) 

9. 
m 
m 
m 
l- 

l- 

m 
W 
rl 
9. 
m 

d 
c z 

0 

0 
m 
m 
m 

m 
I 

m 
N 
9. 
rl 

W 

m 
m 
m 
rl 
rl 

W 
\ 

W 

5 
4 
P 
ul 

z 

n 
< 
0 
0 
m 

N 

c 
c 

c 

0 
0 
m 

N 

I 

0 
0 

N 

m 

m 
m 
9. 

0 
d 

rl 
\ 

rl 

E 
a 
4 
rl 
4 c 
CI 

z 

n 

0 
N 
9. 

0 

c 
c 

c 
c 

0 
N 
9. 

0 

I 

0 
N 
9. 

0 

W 
c 

d 
\ 

d 

C 

-2 
0 
LI a x c 
C 

Y 

3 

2 

n 
c 
0 
9. 
N 

0 

c 
< 

c 

0 
9. 
N 

0 

I 

0 
9. 
N 

0 

w 
c 

rl 
\ 

rl 

0 
4 
4 

m o  
m e  
m m  
. r l  

w l -  
N r l  

4 4  
< <  z z  

0 0  
. o  

0 .  

m r l  
m N  
I 1  

m c u  

m N  m m  

m r (  
. .  

r l w  
r - r (  

4 0  
l - N  
4 0  
N m  
l - r l  
d r l  

. .  

w w  
\ \  

w w  

'6 

o n  

x o c  

d -ci 
0 4  
I U  
c o  

N E  

O Q  Q c x  4 0 
Y e  c c 
c 4 4  
3 > N  

3 4  2 

8 
- 0  

m 
N 

C 
O W  
4 0  
0 -  
o x  
alo L ) c  
ala 
Q 2  a 
W a l  
obl 

W 
x 
oal  

- C C  
a l L )  

abl 
0 0  
Wl-  

4 r u  4 
me4 4 
EOL)  m m w  0 
al c o  c 
c v  0 
u u a  m 

E 

VI 
0) 
N 
4 
01 

m 
a 
E 

rl 

0) 

al 
c 
L) 

W 
4 

b4 
0 
C 

d 
U 
4 

. L )  
C 

0 
0 

-0 

JJ 

0) 
&I 
0 

E 
7 
2 
4 
X 

c u 
m 
Q 

al 

X 

C 

Ij 
a l L )  

L le r  
4 

CL)  

e a  

o m  n 
V m  
e m  
0.4 

C 
blo 
a l 4  
aL) 
a4 

u 
alc 
cal 
0 0  
W O  
n o  -n 
< 

m 

a a  

3 
\o 

B 

581 



4 3 4 4 .  

0 0  
c c  
c u s  

0 
0 ) c  
4 4 s  4 4 4 4  

0 ) L )  9) 4, 

c P ) 3 c c o c a  
0 4  0 0 4 0 4  
4 c 4 4  4 
U Q  0 DIuQJJQ 
4 c 4 1  4 c 4 c  
u 1u-4 u 1 Ll 1 
L) 0-v-u L) 0 L) 0 
c u P ) x c L l c u  
P) mu 0) 01 0 0  0 
V X P )  V Y V Y  
C U U L l  c u c v  

u m  C m C m  

m a d  m > m >  

0 4  o o a o 4  
v n  ~ ) u  o n  v n  

al m u m  m 
4 4 4  4 
U P ) @  > m > m >  
P ) C P ) C P )  
4 0 4  0 4  

0 

c 
L) 
4 
3 c  
C 4  o m  
a 4  
-0 v 
a x  
U P )  

W 

w 
n 
n4 

W w 
v) 

lu 
0 
u 

la 
nl 
t: 
4 

v) 
H 
V 

x 
0 a 
lu 
In 
la 

v) 

W 
V 

a 
5 
v) 

3 
v) 

a 

E 

We. 

E 

2 
m 

zi 
z a w 
V z 
0 
V 
lu 
0 
v) 
w z w 
3 w 
H 
w 
v) z 
0 
V 
lu 
0 
z 
c1 
V w 
cl 
w 
v) 

E 

Ll\ a -c- c 
w o o  
44 c m m  

0 1 1  
- 4 4  
a v o  
W C X  
a H W  C 0 C P)Q 

444.4 a! #e as ao, 
L) EL) E v 
4 4 4  4 x 
3 v )  3 v )  P) 

I-. 
w m  
0 9 0  
1 k Z  k 

n 
< 
0 
0 
0 

a 
N 

f 

c 
< 

0 
0 
0 
a 
N 
I 

0 
0 
0 

a 
N 

W 
< 

rl 
\ 

d 

0, 
4 c 
L) 
0) 

Ll 
0 
4 c 
4 

L) 
0) 
L) 
I 
N 

N 

d 

rl 

k 

n 
< 
0 
0 
9. 

d 

m 
9. 
0 

d 

4 
< z 

0 
0 
CI 

d 

I 

0 
m 
m 
0 

W 
< 

m 
\ 

m 

P) 

0 
m 
L) 
1 
R 
N 

k 

m 
0 
0 

m 

0 
I- 

d 

a 

-rl 
< z 

0 
0 
N 

m 
I 

0 
W 
I- 

O 

u 
< 

CT 
\ 

9. 

0) 

0 
L) 
0 0 
4 

z 

r) 

< 
I- 
m 
0 
m 
I- 
9. 

c 

c 

9. 

0 
m 
I- 
9. 
I 

9. 

0 
m 
I- 
9. 

m 
m 
N 

0 
d 

m 

rl 
\ 

rl 

E 
C 
4 
E 

4 
4 

k 

n 
< 
d 

0 

0 

m 

c 

c 
< 

4 
W 
0 

0 

I 

d 
m 
0 

0 

u 
< 

d 
\ 

r( 

0 
m 
N 
rl 
I 
Ll 
0 
d 
U 

Ll 
4 

z 

n 
< 
0 
N 
cv 
m 
a 

c 
< 

c 
< 

0 
N 
N 

m 
I 

0 
N 
N 

m 

a 

a 

CI 
I- 
v) 

CI 
rl 
m 

rl 
\ 

rl 

a 
4 
Ll 
4 
m 

k 

n 
< 
0 
m 
I- 

v) 

f 

c 
< 

0 
m 
I- 

m 
I 

0 
0 
0 

N 

0 
m 
d 

N 

N 
\ 

N 

E 
4 
4 
4 
% 

0) m 

k 

n 
< 
0 
rl 
a 
0 

f 

c 
< 

0 
I 4  
a 
0 

I 

0 
d 
9. 

0 

w 
< 

N 
\ 

N 

0, 
JJ 
4 
4 
4 c 
U c a 

sr 
P) c 
% c 
L) 
o 

I 

4 

d 

2 
m 
m 
4 

z 

n 
< 
0 
m 
r- 
m 

f 

c 
< 

0 
m 
I- 

v) 

I 

0 
0 
W 

0 

a 
m 
0 

d 
4 

N 
\ 

N 

z 

n 
< 
m 
a 
W 
rl 
N 
N 

c 

c 
< 

0 

rl 
N 
N 

I 

0 

rl 
N 
N 

a 

a 

0 

9. 

N 
d 
9. 

m 

rl 
\ 

rl 

z 

n 
< 
0 
9. 
I- 

a 
N 

Y) 
m 
m 
m 
d 

4 
< z 

0 
9. 
I- 

a 
N 

0 
0 
m 
9. 

9. 

W 

N 
0 
d 

m 

9. 
\ 

9. 

k 

n 
< 
0 
a 
0 

W 
N 

c 
< 

c 

0 m 
0 

W 
N 

0 

0 

W 
N 

a 

rl 
m 
9. 

rl 
N 

rl 
\ 

rl 

k 

N 

I- 

I- 
rl 
N 

a 

W 
N 

N 
rl 
rl 

z 

n 

m 
m 
a 

< 

w. 
I- 
N 

.c 

c 
< 

m 
a 
9. 
I- 
N 

I 
a 
a 
9. 
I- 
N 

I- 

m 
9. 
N 
W 
9. 

rl 
\ 

.-I 

k 

W 
9. 
a 
m 
m 

m 
0 
a 
a 
N 

4 
< z 

0 
N 
W 

a 
m 
I 

0 
0 
0 

m 

I- 
m 
m 
I- 
m 

9. 
\ 

9. 

z z  

nn 
< <  
A 0  .w 
0 .  
49. 
cum 
m 

rta 

f f  

cc 
< <  

d 0  
o w  
N .  
mCI 

m 
I I  

4 0  
o w  
N .  m9. 

m 

.+a 

.+a 

I-.+ 
.O 

I n .  
a -  
m- 
In4 
dd 

4.4 
\\ 

rld 

2 

n 
< 
0 
I- 
0 
0 

I- 
9. 
0 

0 

4 
< z 

0 
I- 
0 

0 
I 

0 
m 
0 

0 

N 

N 

0 

a 

m 
\ 

m 

k 

n 
< 
0 
0 
r- 
0 

f 

?= 

0 
0 
I- 

O 

I 

0 
03 
N 

0 

W 
< 

N 
\ 

N 

k 

CT 
W 
a 
v) 
9. 

m 
I- 
I- 

d 
N 

4 
< z 

0 

m 
4 
v) 
I 

0 
0 
I- 

IC 

a 

a 
I- 
m 
a 
m 

w 
\ 

9. 

z 

n 
< 
0 
v) 
d 

m 
d 
a 

f 

c 
< 

v) 
d 

m 
rl 

I 

m 
rl 

m 
rl 

a 

a 

W 

9. 
0 

m 
N 

m 

d 
\ 

rl 

w 

n 
< 
0 
0 
rl 

m 
v) 
rl 

c 
< 

?= 

0 
rl 

a0 
m 
d 
I 

0 
d 

m 
m 
d 

m 
N 
0 

m 

d 
\ 

.-I 

4 
0 1  I 

U k Z  
0 

n 
< 
0 
rl 
W 

I- 

c 
< 

c 
< 

0 
rl 
W 

I- 

I 

0 
d 
W 

I- 

I- 

9. 

0 
N 

a 

d 
\ 

rl 

U 
4 
C 

01 u 
4 

C -  
Llu 4 m 
W V  o x  a x \  ae m 
3v) c E 

a o- 

V 
< 
L) 
01 
4 
P 

m 
m 
I W .~ 

N 
0 

N 
N 
N 

0 
0 
0 

m 
d 

C 

0 4  m u  
c w  v 
4 o P )  a J J  

P 

P 

% C  
0 0  c 4  
P ) L )  
1 w  v 
0.0 a, 
P ) L )  
u o  
L I P  

E 
4 m 
m 
m 
U 
0 
nl 

4 
a 
U 
4 
E 
c 
V 

E 

E 
11 
u 

4 
9 
4 
V 
4 
m 
V 

C 

Ll 
H 

4 
v) 

582 



4344  

z 

n 
< 
0 
r- 
O 

0 
0 
W 

f 

c 

0 ;  0 0 

W 
I 

r- 
0 
0 
0 
W 

W 

ar 
m m 
d 
rl 

d 
\ 

rl 

* 

n 
< 
0 
w. 
9. 

0 

e 
< 

c 

0 
0 
CT 

0 
I 

0 
9. 
9. 

0 

W 
< 

rl 
\ 

rl 

al 

0) 

-4 
0 
el 

* 

n 
< 
0 
m 
r- 

O 

I- 
N 
W 

0 

4 
< z 

0 
m 
r- 

0 

I 

0 
W 
v 

0 

W 
< 

m 
\ 

m 

0)  
0, 

0) 

x 

-4 

d 

m 
u 
e l e l  

* 

n 
< 
0 
I- 
rl 

0 

c 
< 

c 
< 

0 
f- 
d 

0 

I 
0 
I- 
d 

0 

W 
< 

rl 
\ 

rl 

al 

01 e u 
0) 

LI 
0 
rl 
e 
4 
LI 

z 

n 
< 
0 
m 
d 

0 
0 
d 

c 

c 

m 
d 

0 
0 
,-I 

I 
a0 
d 

0 
0 
d 

d 
r- 
d 

(v 
I- 
d 

d 
\ 

d 

E 

-0 

C 

> 

a 
.4 

2 

n 
< 
0 
0 
0 
d 
m 

m 
m 
m 
m 
m 

2 

0 
0 
0 

d 
m 

I 
0 
0 
m 
9. 

0 
(v 
0 

m 
d 
rl 

w. 
\ 

9. 

V 

4 
N 

- 

al 

C 

2 
W 
C 

V 
W 
0 
-4 
0) > 
rl 

do 
In 
ar 
Q 

c 
JJ 
4 
3 
m 
JJ 
m 
-3 

Q 
0 
m 
N 

C 
O W  
4 0  u 
0 %  
alv u c  
ala 

W 
W a l  
O b  

W 
x 
V a l  
C S  
a l J J  

a 0  
W r -  

‘CIV 

m m  u . v  
P a l  

JJ 
Na l  m 
JJW 
v o  
uLI 
ala 

m a  

gLI 

“2 
w a  o c  
L l a l  

;5 
a h  
ca l  c 
alu e 4  
ual 

.TI 
r l c  m a  
E, 
z i l  
l b l  
P O  
o c  

4 1  
P 

010 
4 4  

c m  
0 . 4  - .  
4 
u c  
a o  

r l c  
m a l  

-0 P 
i m  

E.: _ _  

W b.4 
0 0  

r l c  

C 4 E  
a c a l  al 
W O K - .  a 

n o u  
al.4 a m  

w . 4 u  P-4 
LIu cm 

W 1 c 4 >  

c Ub-4 v al u u u v u  
0)  o m  m 4 e  I rl 

c m m  xal 0 a r r l u  
al r l l  .e LI a al 

r-ualLIJJ 
a a 4  

N U  au m 
u a a  

m c c  u v m  v .dual 
U C U O E  u OIJJC 
a l > a  PI 

P 0 4 W  
W a l  o m m u .  
4 ccl  

bl malm 

~4 ~ m c  

a lc a =  
2 :;: m 
1 E O U  c m a u  

0 c o  
o c v  0 e o  v-3 
0 0 1 4  

c 4  0, Q 
r O  c u  

-4 C U M  
4 - 0  c 
E u . r l W d  u u u 4  
0 - 0  c 
c a l a l a l  
I - 4 a J J J  > 
P a  al a 4  

- 4 b l  
alw a m  

m u 0 0 4  

0 >m;: P 

2 
4 
x 
1 
0) c .u m 

E; 
mw 
m a l  

m 4  
m a  
3 

C - 4  
o a  
4 E  
J J Q  
a m  
2 ,  
blc 
Llu m 
4 W  
- 0 4  
r l L I  
m o  

0 0  
C 4  
&I 

a 9  
.U 

alc 
L I a l  
o w  

W C  
0 0  
b l v  
0 

E C’ 

5:: 
u .. v 

m a l  u u  
m a l  m-3 

583 



4 3 4 4  ' 

0 0 0 0 0 0  0 0  0 0 
c c c c c c 0 ) c c  

G m G m G m C  G m  4 m  

r 
H 
04 

z 
3 

w 
X c 
(rr 0 
11) z 
H 
J 
& z 

a 
-m 

f 
VI cu 
\ 
H 
a 

a 
z 0 
cu 
u) 
J 
H 

3 
W r : g  
a %  

g 2  
$ 2  

P 

. a :  

w 3  

a 

z a w 
V z 
0 
V 

cu 
0 
u) c z 
w 
5 c 
H 
c, 
In 2 0 
V 

cu 0 
z 
0 
H c 
V w 
cl 
0 
u) 

0) 

C- 
u H  4 P 0)v 0)x 

3 m  C E 
a x \  a s  P 

m o -  

C 
0 

e - l  
P U  
C W  0 
4 0 0  a 0  

n 

rl 
6 
V 
4 
E 
c 
V 

k 

n 
< 
N 
0 
0 

0 

m 
0 
0 

0 

4 
< 
2 

N 
0 
0 

0 

I 

N 
0 
0 

0 

W 
< 

m 
\ 
rl 

0) 

4 c 
U 
0) 

u 
0 
4 c 
4 
4 c 
rl 

d 

rl 

w 

n 
< 
0 
d 
d 

0 

N 
d 
0 

0 

J 

0 
d 
d 

0 

I 

0 
d 
d 

0 

W 
< 

m 
\ 
d 

0) 

4 c 
U 
0) 

4 
0 
4 e 
4 
P 

d 

d 

w 

n 
< 
rl 
V 
0 

0 

m 
4 
0 

0 

4 
< z 

d 
V 
0 

0 

1 

m 
0 
0 

0 

W 
< 

m 
\ 
m 

0) 

0 
4 
U 
a 

N 

m 

k 

n 
< 
N 
0 
0 

0 

In 
0 
0 

0 

4 
< z 

N 
0 
0 

0 

I 

N 
0 
0 

0 

W 
< 

m 
\ 
d 

0) 

0 
4 

m 
X 

N 

k 

- 
< 
W 
0 
0 

0 

I- 
O 
0 

0 

4 
< z 

W 
0 
0 

0 

I 

W 
0 
0 

0 

W 
< 

m 
\ 
d 

0) 

0 
4 
U 
C 

a 
N 

rl 
h c 
U 
0) F 
q 

k 

n 
< 
0 
0 
d 

0 

m 
0 
0 

0 

J 

0 
0 
d 

0 

I 

m 
N 
0 

0 

b 
< 

c 

m 
\ 
m 

Q, 

0 
U 
0) 

9 

z 

n 
< 
0 
0 

0 
In 
In 
0 

e 
< 

e 
< 

0 
0 
In 
In 
a3 
I 

0 

0 
In 
In 
W 

m 
m 
N 
W 
0 
d 

rl 
\ 
rl 

9 
4 
E 

a: rl 

w 

n 
< 
0 
0 
v 

m 
d 

c 
< 

e 
< 

0 
0 
w. 

m 
d 
I 

0 
0 
9. 

m 
d 

W 
< 

d 
\ 
d 

h 

2 
4 
U 
C a: 

k 

n 
< 
0 
0 
m 
N 

e 
< 

c 

0 
0 
m 
N 

I 

0 
0 
m 
N 

W 
< 

d 
\ 
rl 

w 
In 
N 
r( 
I 
4 
0 
4 u 
4 a: 

z 

n 
< 
0 
0 
rn 
W 

e 
< 

c 
< 

0 
0 

W 

I 

0 
0 

m 

m 
W 

I- 

9. 

0 
N 

en 

d 
\ 
d 

0 
4 
C 

4 
m 
a: 

z 

n 
< 
0 
0 
0 

In 

N 
m 

c 

e 
< 

0 
0 

In 

N 

0 
0 

In 

N 

m 

m 

V 
I- 
In 

0 
d 
m 

d 
\ 
d 

E 
4 
u 
4 m 

z 

n 
< 
0 
0 
In 

d 

c 
< 

c 
< 

0 
0 
In 

4 

I 

0 
0 
In 

4 

0 
In 
d 

N 

d 
\ 
d 

E 
4 
4 
4 

2 
m 

k 

n 
< 
0 
0 
N 

W 
CT 

e 
< 

c 
< 

0 
0 
N 

m 
9. 
I 

0 
0 
N 

m 
9. 

W 
< 

d 
\ 
d 

C 

LI 
0 m 

z 

n 
< 
0 
0 
q 

In 

e 
< 

f 

0 
0 
w 

In 

I 

0 
0 
V 

In 

m 
W 
0 

4 
d 

d 
\ 
d 

9 
z 
rl 
E 

V 

z w  

nn 
< <  
0.4 
.O 

0 0  
0 .  
m o  
m 
W 

m 
0 e0 

< .  
0 

4 e <  ( 2  

0.4 
0 0  

Q ) .  
0 0  

I I  

O d  
0 0  

w o  

m o  

g? 

0 

O W  

N 
r( 
0 

m <  

d m  
\\ 
dd 

0) 

W 
rl 
1 
4 

a c  
4 0  
4 4  
4 4  v v  

2 

E =  

o n  

k 

n 
< 
N 
0 
0 

0 

m 
0 
0 

0 

rl 
< z 

N 
0 
0 

0 

I 

N 
0 
0 

0 

W 
< 

m 
\ 
d 

0) 

0) 

C 

n 
u 
0 
rl e 
V 

z 

n 
< 
0 
0 
0 

f- 
W 

c 
< 

c 
< 

0 
0 
0 

I- 
W 
I 

0 
0 
0 

I- 
W 

w- 
W 
W 

N 
0 
d 

d 
\ 
d 

5 
5 
4 

4 c 
V 

k 

n 
< 
0 
0 
m 
m 
m 

e 
< 

c 
< 

0 
0 m 
r n  
m 
I 

0 
0 m 
m 
m 

d 
m 
9. 

d 
cy 

d 
\ 
d 

U 
4 
4 

V 
2 

k 

n 
< 
0 
0 
0 

m 
In 
N 

f 

e 
< '  

0 
0 

en 
In 
N 

0 
0 

In 
N 

m 

m 
d 
W 

W 
In 

rl 
\ 
d 

u 
0) a a 
V 

w 

n 
< 
m 
N 
0 

0 

d 
d 
0 

0 

a 

0 
N 
0 

0 

I 

W 
0 
0 

0 

W 
< 

m 
\ 
m 

0) 

0) 

C 

i 
x e 
U 
0 

z 

n 
< 
0 

0 
0 
N 
d 
m 

c 
< 

c 

0 
0 
N 
d 
m 

I 

0 
0 
N 
rl 
m 

r- 
v) 
9. 
N 
W 
.r 

d 
\ 
d 

C 

4 
H 

k 

n 
< 
0 
0 
0 

m 
I- 
N 

e 
< 

c 
< 

0 
0 

m 
I- 
N 
I 

0 
0 

m 
I- 
N 

I- 
m 
m 
r- 
m 

d 
\ 
d 

-0 

0) 
J 

z z  

nn 
< <  
0 0  
.O 

0 0  
0 .  
W P  
w-I-  
N W  

cc < <  

\o 
cc < <  

NI- 
W 

I I  

EO, 
am 

4 0 )  . 
mc 

P C  
4 4  x x  

2i% 



4 3 4 4  

0 
0) 

-4.c a u  
m >-I 
c a a  
0 4  4 c  u u  0 
4 c 4  
u o o  
c L l a  
0) m u  
o x  a 
c 011 
0 4  

> 
W U . 4  
d a y  a a-4 
€ o m  4 x 0  
v)ao1 

u a u  

o n  a 

0 
a c  
L l m  
44s a u  
c a 3  
0 4  4 c  u u  0 
4 - C - r  

u o o  
c L l a  
a m u  
o x  a 
c o w  o m  

> a c 4  
4 4 u  ac 4 
4 4  0 
v ) S P  

m >-I 

LI a u  

o n  a 

€urn 

9 
0 
In 

N 

C 
O W  

4 0  u 
o x  
a o  u c  
a a  

u a  
os4 

W 

C C  a u  
W L l  
a 0  

W I -  

' I I V  

a m  u 
. o  

150) u 
NO, 

U 
4JU-I 
u o  
a 
uLl 
a w  

u i 3  

60 

U 2  
~a o c  
Lla 

$5 
a u  
C O ,  
c a u  e4 u a  

.U r l c  
4 4  

0 4  
C E  
I L l  m 0  o c  

r l l  
OI 

E, 

m o  
4 4  

r l c  
m a  
E >  
4 4  o m  c 
l e  

u m 4  
0 0  

- I C  x 4  
c 4  E 
o m a  

u 
C 

m 
t 

z 

a 
u 
4 

u a 
0 

a 

u 
0 
C 

0 
u 

4 

n 

a n 

n 
a 
4 

rl 
4 
4 

4 

* 

.n 
< 
0 
0 
N 

d 

* 

n 
< 
W 
N 
0 

0 

W 
d 
0 

0 

4 
< z 

m 
N 
0 

0 

I 
W 
0 
0 

0 

W 
< 

0 
\ 
(CI 

a 
2 
0 

-4 
c 

a 
a 
sr 
c u 
a z 

rl 

+. 

n 
< 
0 
0 
m 
m 
rl 

e 
< 

c 

0 
0 
m 
m 
rl 
I 

0 
0 
m 
m 
d 

m 
m 
9. 

W 

d 
\ 
d 

a 
a 
U 

x 
d 
0 
I: 

n 

+. 

n 
< 
0 
0 
I- 

m 
m 

f 

c 

0 
0 
I- 

m 
W 
I 

0 
0 
15 

m 
W 

m 
I- 
m 
m 
m 

rl 
\ 
d 

rl 
a 
X 

4 z 

z 

n 
< 
0 
0 
0 
In 
N 
d 

c 
< 

c 
< 

0 

0 
In 
N 
d 
I 

0 

0 
In 
N 
d 

W 

9. 
0 

m 
N 

m 

d 
\ 
d 

5 
4 
v) 
01 
4 u 
0 
o1 

z 

n 
< 
0 
W 
W 

0 

c 
< 

c 
< 

0 
W 
W 

0 

I 

0 
W 
W 

0 

0 
I- 
d 

d 

d 
\ 
d 

E 

C 

rl 
a 
v) 

4 

* 

n 
< 
0 
0 

0 
d 
N 
d 

e 
< 

5 

0 

0 
d 
N 
.-I 
I 

0 

0 
d 
N 
d 

u 
< 

d 
\ 
d 

C 

0 
4 
rl 
4 
v) 

* z  

nn 
< <  
0 0  
0 0  
9.0 

OIn 

9. 

. .  
w m  

cc < <  

cc  < <  

0 0  
0 0  
C T .  
.v) 

N O  
I 1  

0 0  
0 0  
9 . .  
.In 

N O  

o m  

o m  

m w  
o m  
N .  

.In 
W m  

d 
d 

dd 
\\ 
dd 

LIE 
0 1  
>4 
dU 
4 0  
v)v) 

* 

n 
< 
m 
0 
0 

0 

N 
0 
0 

0 

4 
< z 

m 
0 
0 

0 

I 

N 
0 
0 

0 

W 
< 

c 

m 
\ 
m 

a 
a 
rl 
0 
W 

z 

n 
< 
0 
0 
0 
N 
m 
d 

e 
< 

f 

0 
0 
0 
N 
v) 
d 
I 

0 
0 
0 
N 
m 
d 

W 
< 

d 
\ 
d 

C 

n 
4 
U 
o 
C 
4 

E 
0 
d 
a u 
0 
W 

>I 

n 
< 
0 
cn 
d 

0 

d 
0 
d 

0 

4 
< z 

0 

d 

0 

I 

W 
m 
0 

0 

m 

u 
< 

c 

m 
\ 
m 

m 
O, 

O, 
d 
x 

d 
4 u 
0 
W 

z 

n 
< 
0 
0 
I- 

W 
m 

c 

c 

0 
0 
I- 

W 
m 
I 

0 
0 
I- 

W 
m 

d 
I- 
el 

N 
F- 
d 

d 
\ 
d 

5 
4 
U 

C 

> 

* 

n 
< 
m 
0 
0 

0 

W 
0 
0 

0 

4 
< z 

m 
0 
0 

* 

n 
< 
0 
0 
0 
m 
0 
In 

c 
< 

c 

0 
0 

v) 
0 
v) 
I 

0 
0 

In 
0 
m 

0 
N 
0 

m 
d 
d 

d 
\ 
d 

0 
4 
N 

c 
< a 

C 

2 u 
C 

0 
u 
0 
4 
a > 
rl 

dP 
v) 
m 
4 

c u 
4 
3 
4 u a 
U 

c 

0 ;  F 
2 

d 

I 

0 
0 
N 

d 

I 

m 
0 
0 

0 

u 
< 

m 
\ 
d 

a 
U 
4 
LI 
0 
d c 

d sr 

> 4 

r l L I  LI 
a u  a m  

m u  o 0 4  

c v )  
0 4  
4 
u c  
a o  N 

N 

0 

m 

u .  
a c 

cLl u u a  4 

u u  . L l  
C O O  0 
4 0  

I- c a4 
O E  

N 4  x u  
* u u o  

u 4 4  01 
u u  4 

u 4 0  0 

0 3  

\ e  

. r l r l  

m a 4  c unrl 
a u n 4  
a a n  c 

0 0  
Y C  
U D  
4 0  

L l P  

a u a  
nrl .. 
4 a d  
r l > *  
4 a E  

a a z  

ncl 

. o  
.-I 

f": 
t 5 O  
4 LIZ 

4-4 .. 
u o c  
m u 0  

YIn a 
a 4  

d U L l  

am 
W a4 

c a n  

n a u  

u z n  
a n  o < < <  

d 
\ 
d 

585 



4341 

0 

c 
L) 
4 
s c  
C 4  o m  
4 1  
U-4 
o o  
a x  
-0-0) 

ubl 

5 "  4 c  
Cro 
4 0 )  

00) 
01bl 

1 4  

0 0  
c c  
c c  
L ) L )  
4 4  s c.s 
C d  c 
o m 0  
4 1 4  
L ) r l L )  
u o o  
0 x 0 )  
U U L )  
a o )  a bla 

O W  P) > >  
4 c 4  
L I O U  
4 m 4  
01.801 
0 P ) O  
01 bl01 

0 0 0  
O C C C  

0 

m n E m c  
0 0  
c c  
c c  
L ) u  
4 4  

c s c s  
0 0  
4 c 4  c m o n o  
r l U r ( c )  
o o u v  
X 0 ) X P ) .  
0 ) L ) P ) L )  

0 0 )  u a  ua 
0 0  

W P)W P) > >  
E 4  c 4  
0 L ) O L )  n.4 m - 4  
4 0 ) 4 m  
P ) o P ) o  
bl01bl01 

a d  1 4  
LI\ 
o c c  

-W 0 0 

c m m  
0 2 a  

a u w  

4 4  

m r l r l  
4 0 0  
0 ) C X  

~. 

c 
CI 
01 

z 
3 

W 
X c 
E 0 
CI) z 
H 
cl 
01 
I: 

a 
m 

;5 
v) 
H 
V 
z 0 
Irr 
v) 
cl 
H 
0 
ul 

W 

Irr a 
3 
v) 

3 
v) 

0 
E 

z 
w 
V z 
0 
V 
Irr 0 
In c z w 
1 r 
H c 
v) z 0 0 
E 0 
z 0 
H c 
U w 
cl w 
v) 

a 

2 

m 

a 

a 

. 

. ~ . _ . ~  

> 
4 c @UP 
L) 0-4 0 P) 
-4 n a c  0, m a €  0 
0 8 4 O X  
01 uv)-u 0, 

h 
o m  
u a l o  

V I  I 

U k Z  

9, 

a k z  
rl 

w 

n 
< 
0 
I- 
0 

0 

c 
< 

c 
< 

0 
I- 
O 

0 

I 

0 
I- 
O 

0 

W 
< 

d 
\ 
rl 

P) 

0 
4 
L) 
1 

N 

n 

w 

n 
< 
0 
v) 
0 

0 

c 

e 
< 

0 
v) 
0 

0 

I 

0 
v) 
0 

0 

W 

d 
\ 
d 

0 

0, rl 

4 c 
&I c a 
C 

sr c 
4J 

rl 

t 
N 

k 

d 
rl 
m 
0 

W 
N 
N 

0 

4 
< z 

0 
W 
m 
0 

I 

0 
I- 
d 

0 

W 
< 

v) 
\ 
v) 

0, 

0 
L) 
0) 

4 

z k 

n 
< 
0 m 
N 

0 

E 

c 
< 

0 

N 

0 

I 

0 

N 

0 

m 

m 

W 
< 

d 
\ 
d 

W 
d 
0 
d 
I 
bl 
0 
4 
U 

bl 
4 

w 

n 
< 
0 

N 

0 

m 

c 

e 
< 

0 

N 

0 

I 

0 
I- 
O 

0 

m 

W 
< 

N 
\ 
N 

N 
9. 
N 
rl 
I 
bl 
0 
rl 
0 
bl 
4 

w 

n 
< 
0 
0 
N 

0 

c 
< 

f 

0 
0 
N 

0 

I 

0 
0 
N 

0 

W 
< 

rl 
\ 
rl 

W 
9. 
N 
rl 
I 
4 
0 
rl 
0 
4 
4 

k 

n 
< 
0 
0 
I- 

N 

W 
I- 
v) 

d 

4 
< z 

0 
0 
I- 

N 

I -  

I- 
I- 
O 

0 

W 
< 

m 
\ 
m 

9. 
m 
N 
d 
I 
bl 
0 
rl 
0 
4 
4 

z 

- 
< 
0 
d m 
0 
N 

W 
W 
W 

W 

cl 

0 
r( 
m 
0 
N 
I 

0 
W 
m 
9. 

r- 

9. 

0 
N 

m 

m 
\ 
m 

0 
C 

m 
4 
4 

4 

k 

m 
W 

I- 
9. 
W 
d 

W 
0 

d 
I- 
N 

cl 

N 

I- 

0 
I- 
I 

0 
m 

m 

9 
W 
m 

9. 
r- 
m 
0 
d 
W 

m 
\ 
m 

5 
4 u 
4 
m 

w 

m 
In 
d 

0 

N 

0 

0 

m 

4 
< z 

0 
I- 
d 

0 

I 

d 
W 
0 

0 

W 
< 

9. 
\ 
CT 

al 

0) 

4 

c 
L) 
C 

4 

0 
N 
C 

1 - 
m 

k 

n 
< 
0 
W 
d 

0 

c 
< 

c 
< 

0 
W 
d 

0 

I 

0 
W 
d 

0 

W 
< 

d 
\ 
d 

0, 

0) 

h 

4 

0 
N 
C 

a - 
m 

k 

W 
m 
.-I 

0 

m 
m 
0 

0 

cl 

0 
I- 
d 

0 

I 

W 
0 

0 

m 

W 
< 

9. 
\ 
CI 

0 
0 c 
L) 
C 

bl 

1 
rl 
W 

e 
0 
N 
C 

m 

k 

m 
d m 
rl 

d 
m 
I- 

O 

;I 

0 
0 
0 

N 

I 

0 
9. 
m 
0 

W 
< 

9. 
\ 

9. 

W 
L) 
4 
rl 
4 c 
L) c a 

sr 
P) c 
h c 
4J 
0 

rl 

rl 

2 
m 
m 
4 

zz 

-(I) 
* m  

m r l  
I -m 
v) 

Z? 

dd 

I - W  
m .  
N O  

d 

m m  

clcl 

N O  
NN 
m m  w .  
dI- 
d(I) 
I I  

- 0  
dI- 
r l W  
0 .  
AI- 

OCT 
. w  

O W  

NN 
4 0  
CId 

m .  

w w  
\\ w w  

E 
E a  
1 4  
- r E  0 0  
r l b l  
4s 
V U  

k 

n 
< 
m 
W 
0 

0 

W 
I- 
O 

0 

k 

n 
< 
0 
d 
N 

0 

N 

0 

0 

m 

cl 

0 
d 
N 

0 

I 

9. 
m 
0 

0 

W 
< 

m 
\ 
m 

0) 
L) 
4 
rl 
4 c 
4J c a 
rl 
h 
L) 
1 
f 
I 

4 
n 

w 

n 
< 
v) 
W 
0 

0 

E 

c 
< 

m 
W 
0 

0 

I 

m 
W 
0 

0 

W 
< 

d 
\ 
d 

0 
P) 
rl s 
% 
4 

c 
m 
0 
N 
C 

- 
m 

k 

n 
< 
0 
W 
m 
W 
d 

c 
< 

E 

0 
W 
m 
W 
d 
I 

0 
In 
9. 

rl 

0 
v) 
d 

N 

N 
\ 
N 

E 
4 
4 
4 s 
m 

k 

n 
< 
0 
9. 
W 

9. 
m 

m 
m 
m 
m 

;I 

0 
9. 
W 

CT 
m 
I 

0 
m 
m 
d 

m 
W 
0 

d 
d 

m 
\ 
m 

5 
4 
E 
U 

U 

k 

n 
< 
0 
rl 
4 

9. 
0 
rl 

c 

c 
< 

d 
d 

9. 
0 
4 
I 

0 
N 
N 

N 
N 

d 
m 
CT 

d 
N 

N 
\ 
N 

Y 
rl 
4 

V 
% 

k 

9. 
rl 
9. 

N 
W 

m 
I- 
N 

W 
N 

cl 

9. 
m 
W 
W 
rl 
I 

0 
v) 
N 

N 
rl 

m 
rl 
W 

(I) 
v) 

W 
\ 
W 

u 

2.l 

0 
N 
d 

0 

CT 
W 
0 

0 

a 

0 
m 
d 

0 

I 

r- 
W 
0 

0 

W 
< 

9. 
\ 
9. 

0) 
c) 
4 
rl 
4 c u c a 
4 
h 
LI 

0 

C 

4 
n 

k 

ll 
< 
0 
I- 
N 

0 

? 

c 
< 

0 
I- 
N 

0 

I 

0 
I- 
N 

0 

W 
< 

rl 
\ 
d 

0 
0) 

C 

2 
h c 
L) 
W 

C- 
blH 4 m 
W U 0 ) Y  

aa m 
3 m  c E 
a ~1 

m o -  

s 

9. 
m 

-0- < m  
C Y  
4 \  
a m  
'E 
U 

< 
+I 

4 
P 

m 

N 
0 
W 
W 

4 
< z 

m 
W 
0 

0 

I 

m 
I- 
0 

0 

W 
< 

m 
\ 
m 

0) 

P) 

e 
U 

m 
rl 
d 

I 

m C 

a l 4  m u  cw u 
4 0 0 )  
a u  

n rl 
,-I 

N 
m 

m 
m 
N 
W 
0 
d 

n 

s r c  0 0  c 4  
0 ) L )  
2 w  u 
6 0  0, 
m u  
4 0  
~n 

rl 
4 

4 

8 c u 
ai a 
R 

586 



4 3 4 4  

0 

4 4 s  o u  
0) >4 
c o 3 c  
0 4  0 
4 E 4  
UTI 0 m 
4 c 4  a 
bl a e ) 4  
u o u u  
c b l o x  
0) m u  0 
O Y  o 
c 071 bl 
o a  0 

0 c 4  c 4 4 u o  a s 4  m 
E u m 4  
4 4  0 o 
w 3 I L b l  

e m c  

on o w  > 

0 0 0  0 
c c c e m c  

8 
0 
v) 

N 

_ -  

* 

0 
9. 
m 
0 

4 
N 
N 

0 

z 

0 
N 
9. 

0 

I 

9. 
I- 
O 

0 

W 
< 

v) 
\ 
v) 

0, 
C 
0, c 
e) 
C 

bl 
0 
3 
4 
ru 

* 

m 
< 
I- 
O 

0 

m 

c 
< 

c 
< 

m 
I- 
O 

0 

I 

m 
I- 
0 

0 

W 
< 

rl 
\ 
d 

0) 

o 
x a 
a 

I 
m 
N 

d 

0 
0) a 

- 

- 
U 

z 

9. 

m 
W 
N 
9. 
rl 

0 

W 
I- 
m m 

4 z 

v) 
V 
V 
I- 
d 

I 

m 
W 
9. 
I- 
m 

I- 

m 
9. 
N 
W 
V 

W 
\ 
W 

C 

bl 
U 

* 

m 
9. 
m 
4 
m 

d 
m 
9. 

W 
rl 

c3 

0 

m 
N m 

I 

0 
m 
W 

W 

m 

I- 
m 
m 
I- 
m 

W 
\ 
W 

z s 

z 

7 7  
< 
0 
0- 

-! 
0 

m 
I- 
d 

0 

c3 

0 
0 
N 

0 

I 

0 
9. 
d 

0 

N 

N 

0 

rn 

m 
\ 
m 

x 

0 
o r 

a 

* 

n 
< 
0 
V 
d 

0 

c 
< 

c 

0 
9. 
d 

0 

I 

0 
0 
d 

0 

w 
< 

N 
\ 
N 

0, 

bl 
0 
4 c 

o 
0) 
4 
x c u 
0) z 

5: 

* 

v) 
I- 
m 
W 
9. 

I- - 
m 
W 
d 

a 

0 
m 
I- 

m 
v) 

I 

0 
d m 
m 

m 
I- 
m 
m 
m 

V 
\ 
9. 

4 
o 
Y 

4 z 

k 

n 
< 
0 
0 
W 

N 

e 
< 

e 

0 
0 
W 

N 

I 

0 
0 
N 

d 

w 
< 

N 
\ 
N 

4 
0 
o c a 
bl 

4 c 
4 u 
C o 
IL 

* 

n 
< 
0 
m 
W 

0 

f 

e 
< 

0 
v) 
W 

0 

I 

0 
9. 
d 

0 

w 
< 

N 
\ 
N 

4 
0 
W e 
IL 

z 

0 
N 

m 
m 
d 
d 

m 
9. 

W 
I- 
m 

4 
< z 

m 
d 
m 
9. 
d 

I 

V 
m 

m 
m 
w 

W 

V 
0 

m 
N 

m 

W 
\ 
W 

E 

m m 
4 

4 
JJ 
0 
IL 

* 

l-l 

< 
0 
m 
0 

W 
0 
v) 

f 

e 
< 

m 
0 

W 
0 
m 
I 

0 
9. 
m 
W 

m 
N 
0 

m 

N 
\ 
N 

U 
0 
4 
4 
v) 

z 

.n 
< 
9. 
d 

m 
W 
N 
rl 

N 
d 

d 
v) 
m 

rl 
< 
2 

rl 

v) 
W 
N 
d 
I 

N 
m 
m 
m 
m 

W 

m 
m 
m 
d 
d 

9. 
\ 
9. 

E 
4 
-0 

v) 

* 

m 
< 
0 
W 

-! 
0 

c 
< 

c 

0 
W 
N 

0 

I 

0 
I- 
d 

0 

w 
< 

N 
\ 
N 

8 

PI e u 
0) 

bl 
0 
4 c 
4 

u o 
E4 

* 

n 
< 
0 
In 
0 

0 

e 
< 

e 
< 

0 
m 
0 

0 

I 

0 
v) 
0 

0 

w 
< 

d 
\ 
d 

0, 

0) 
a 
0 
&I 

4 

* 

n 
< 
0 m 
m 
0 

c 
< 

e 
< 

0 m 
m 
0 

I 

0 
m 
m 

0 

u.4 
< 

rl 
\ 
d 

m 
o 
0) 

x 
4 

4 
a 
e) 
0 
E4 

* 

v) 
d 
9. 

9. 
I- - 
0 
v) 

m 
N 

c3 

m 
v) 

m 
m 
N 
I 

0 
W 
m 
v) 
d 

d 
I- 
4 

N 
I- 
d 

W 
\ 
W 

z 
4 
a 
C 

> 

z 

0 
0 m 
N 
W 

m 
I- 
d 

N 
9. 

4 
< z 

0 
W 
W 

9. 
I- 
I 

0 
m 
v) 

9. 
d 

0 
N 
0 

m 
d 
d 

6 .se) 
c c b l o  u o u  c 
o > o  
Q 4  E D 

0 0 - 4  
w o  
0 m m u  

r l c  
bl 4 4 )  
o c  a 
9 2;: 
a E O e )  c m m  

w c  
o c v  0 c u  u 
u m  c 4  o 
- 0  c 
4 ce) 
4 - 0  
E u d w  
b l v u 4  
0 - 0  
c o o  
I 4 e ) u  m 4  0) 4 
0 > T I 4  

4 b l  bl 
o w  a 

m u  0 0 
4 c  bl 

9. 
9. 
d 

8 
2 
0) 

u.4 
C 

u 
w 
0 
4 
o 
0) 
4 

8 
v) 
m 
4 

c 
JJ 
4 
3 
4 
u 
4 a 

4 

0 

N 
m 0 

m 
N 

I 

I- 
O 

0 

m 

Lu 
< 

m 
\ 
v) 

o 
0) 

x 
IL 

c m  
0 4  

\ 
W 

o 
0) 

c u 
C 

C 
W e 
IL 

587 



4344  

W 
L) 

0) 
. L) 

Q, 
-0 

E 

588 



4344 

c 
U 
n4 
z 

_ .  .- . . 

B m 
W 
X 
€4 

ru 
0 

v) 
Ir 

L 

z 
4 
v) 
H 
V 

X w 
0 

\ 
H 

n 

m 
z 
0 
L 

W I r  
m 

9 
v) 

L 0 
ru 
2 
L w 
V z 
0 
V 

Ir 
0 
VI 
E-4 z 
W 
3 
E-4 
U 
E-4 
ul 
2 
0 
U 
ru 
0 
E 

E-4 
V 
W a 
W 
ul 

z 

< 
C -  

LIH 4 P 
m u  0)Y a x\ 
3In c E 
aa P 

m o- 

n 

s r c  
0 0  c 4  
0 ) u  
1w u 
0.0 al 

I r a  
e $  

rl 
4 
0 
E 
c 
V 

4 

0 0  
C C  

c c  u u  
4 4  
a c t  
c 4  c o m 0  
4 1 4  
UdL) u u u  
m x P )  
u0)u 
0 0  a LIP 

o w  P) > >  
4 E 4  u o u  
4 0 4  m m m  
0 0 0  
& b l &  

k 

n 
< 
N 
0 
0 

0 

m 
0 
0 

0 

4 
< z 

N 
0 
0 

0 

I 

N 
0 
0 

0 

w 
< 

m 
\ 
d 

P) 

4 c u 
0, 
LI 
0 
rl c 
4 
Ll 

E-4 

d 

d 

d 

k 

n 
< 
0 
d 
d 

0 

N 
d 
0 

0 

la 

0 
d 
d 

0 

I 

0 
d 
d 

0 

w 
< 

m 
\ 
d 

0) 

4 c u 
W 

LI 
0 
.-I c 
4 
CI 

d 

r( 

k 

I- 
W 
0 

0 

N 
m 
0 

0 

4 
< 
2 

0 
I- 
0 

0 

I 

m 
0 
0 

0 

w 
< 

* 

9. 
\ 
9. 

0) 

0 
4 u 
1 

N 
4p 

k 

n 
< 
N 
0 
0 

0 

In 
0 
0 

0 

4 
< z 

N 
0 
0 

0 

I 

N 
0 
0 

0 

W 
< 

m 
\ 
d 

0) 

0 
4 

P) 
I 

N 

k 

n 
< 
0 
In 
0 

0 

c 
< 

P 

0 
In 
0 

0 

I 

0 
In 
0 

0 

W 
< 

d 
\ 
d 

0, 

P) 

4 c u c a 
C 
r( 

h c u 
0) 

N 

4 

F 

k 

n 
< 
W 
0 
0 

0 

I- 
O 
0 

0 

4 
< z 

W 
0 
0 

0 

I 

W 
0 
0 

0 

w 
< 

m 
\ 
d 

0) 

0 
4 
&I 
C 

P 
N 
I 

-4 
h c u 
P) :: 
9. 

k 

m 
m 
N 

0 

N 
W 
d 

0 

z 

0 
W 
m 
0 

I 

m 
N 
0 

0 

W 
< 

* 

OD 
\ 
m 

0) 

0 
u 
P) 

4 

0 

m 
m 
9. 
In 
N m 

N 

N 
In 
0 
I- 

z 

W 
m 
d 
d 

m 

I 
m 
d 
d 

N 
m 

m 
m 
N 
W 
0 
d 

I- 
\ 
I- 

5 
4 
E 

4 
rl 

k 

n 
< 
0 
0 
9. 

m 
d 

c 
< 

P 

0 
0 
9. 

m 
d 
I 

0 
0 
9. 

m 
d 

w 
< 

d 
\ 
d 

h 

4 
4 
u 
C 
4 

k 

n 
< 
0 m 
? 
0 

P 

c 
< 

0 

N 

0 

I 

0 

N 

0 

m 

m 

w 
< 

d 
\ 
d 

W 
d 
0 
d 
I 
LI 
0 
r( 

U 
LI 
4 

h 

n 
< 
0 m 
N 

0 

c 
< 

c 
< 

0 

N 

0 

I 

0 
I- 
O 

0 

m 

w 
< 

N 
\ 
N 

N 
9. 
N 
d 
I 

Ll 
0 
d 
U 

LI 
4 

k 

n 
< 
0 
0 

? 
0 

P 

c 

0 
0 
N 

0 

I 

0 
0 
N 

0 

w 
< 

d 
\ 
d 

W 
9. 
N 
d 
I 
LI 
0 
4 
U 

LI 
4 

rl 
0 0 0  
c c c  

k 

n 
< 
0 
0 
I- 

N 

m 
In 
I- 

d 

z 

0 
0 
I- 

N 

I 

I- 
I- 
0 

0 

w 
< 

9. 
\ 
9. 

9. 
In 
N 
d 
I 
LI 
0 
4 
U 

LI 
4 

t 

m 
rl 
rl 

m 
d 

d 
9. 
m 
m 

la 

0 
rl m 
0 
N 
I 

0 
OD 
m 
9. 

I- 

9. 

0 
N 

m 

9. 
\ 
9. 

U 
4 
C 

I4 
m 
4 

k 

m 
N 

I- 
0 
d 
Pl 

d 
m 
9. 
I- 
N 

cl 

N 

I- 

0 
I- 
I 

0 
m 
N 

W 
In 

m 

9. 
I- 
In 

9. 
d 
a, 

W 
\ 
W 

E 
1 
4 
LI 
4 m 

k 

m 
In 
d 

0 

cy 

0 

0 

m 

4 
< z 

0 
I- 
d 

0 

I 

d 
W 
0 

0 

w 
< 

9. 
\ 
9. 

0, 

01 
4 

c u 
C 

4 

0 
C 

I - 
N 

m 

k 

ll 
< 
0 
W 
.-I 

0 

c 
< 

P 

0 
W 
r-l 

0 

I 

0 
W 
d 

0 

w 
< 

d 
\ 
rl 

91 

0) 

h a 
a 
0 
N 
C 

- 
I 

m 

k 

W 
In 
d 

0 

m 
m 
0 

0 

la 

0 
I- 
d 

0 

I 

W 
0 

0 

m 

w 
< 

9. 
\ 
9. 

9) 

0, c 
C 

LI 
0 
d 
w 
1 e 

m 

0 
C 
0) 

0 0 0  
c c c  

k 

n 
< 
In 
aD 
0 

0 

c 
< 

f 

In 

0 

0 

I 

In 
W 
0 

0 

m 

w 
< 

4 
\ 
d 

P) 

P) 
4 

0) a 
4 

c 
e;, - 
0 
C 

m 

k 

n 
< 
0 
m 
m 
W 
d 

0 m 
? 
m 

la 

0 

m 
W 
d 
I 

0 
In 
9. 

rl 

m 

0 
In 
d 

N 

m 
\ 
m 

E 
4 
rl 
4 

2 
m 

k 

m 
d m 
rl 

d 
m 
I- 

O 

la 

0 
0 
0 

N 

I 

0 
9. 
m 
0 

w 
< 

9. 
\ 
9. 

0) u 
4 
4 
4 c u c a 

sr 
P) c 
4 
h c u 
P) 

- 
4 

2 
m 
m 
4 

0 0 

k 

n 
< 
0 
0 
N 

m 
9. 

c 
< 

c 

0 
0 
N 

W 
9. 
I 

0 
0 
N 

m 
9. 

W 
< 

d 
\ 
d 

C 

LI 
0 m 

k 

W 
m 
m 
W 
N 

d 
rl 
m 
9. 

+I 

0 
9. 
m 
9. 
m 
I 
0 
m 
m 

d 

m 
W 
0 

d 
d 

9. 
\ 
9. 

E 

E 
W 

V 

4 

Z k  

nn 
< <  
N d  
N O  
m 0  
w .  
4 0  
r( 

m m  
N O  
w o  
w .  
9.0 

Nrl  d 
N O  Z ?  d - -  
4 0  
Pl 
I 1  

9.d 
d 0  
d 0  
0 .  
d 0  

0 

O W  

N 
d 
9. 

m <  

I-m 
\\ 
I-d 

0) 

w 
rl 
1 

2 

E.w 
4 

1 c  
4 0  
U P  

r t L l  
4 4  u v  

589 



4344 

* 

n 
< 
cy 
0 
0 

0 

0 
0 
0 

0 

4 
d. 
2 

0 

I 
N 
0 
0 

0 

w 
d. 

E 

n 
< 
0 
cy 
m 
r- 
W 

0 
W 
W 

a 
cy 

cl 

0 
cy m 
r- 
W 
I 

0 
r- 
aD 

r- 

o 
W 
W 

cy 
0 
rl 

n n n 
e t e 

n n n  
# < . ?  

n n  n n n  
< <  < < <  

n n n n  
< < < <  
m o o o ~ m o ~ % o  o o ~ m o o m o w o r -  m o o o m  P C V  
W r l O r l N W P r - .  0 . N O r l O w O c y m O  o w o m o  L n P  
o r l o c y r l r l m o o  o m . m r l m o w c y w .  c y w  . o .  r l o  . * .  . . . .  , o  . r - p  . . * . . . . w  . e o  . w  . .  
o o m o o o o o c y  m o , - + o o m w c y o o r -  o o r l w m  0 0  

o m  rl r- r-r- r l w  rl 0 1 0 . 4  
r l c y  m cy m r l  d r l m r l  

w m r - r l w m . 4  m w o r - w w  0. m m o  m o  w o  
r - m c y r l a ~ c y c y  w o w m w m  m m w o  m m  d r l  
O r l c y r l O O N  

o m w o o o o  rl w r l m o o  m 0 c y 0  r l l -  0 0  

“ “ * r 4 s f y f q f ,  d e e m  0 0  . .  . * .  . * .  . f :  . m w  < . a  
P l -  m o  m a o r -  

m r l o o o o o w o  o m m o o o o o o o w  o o . o m r l  0 0  
a D r l o r l m r - c y r - o  o r - . o w o o o m m .  m w  e o .  

w m  2 
o o m o o o o o m  r - m r - r l o m m ~ o o o  o o c y o r u  0 0  

I I I I I I I I I  I I I  I I I I I I I I I I I I I  I I  

0 .  . r u . - 4 c y o o c U  . O r - N r l m r - w N w . - 4  N W O  a m  y y  . . r l w w  . . A  a r c , + ,  . . . . . . m  
r l c y  cy- rl d W  rl d m d  

m o o o r - w ~ w m  o r l m o w o o o m o o  m o o o c y  o c y  
r - c y m m w o r - r - .  w . r l 9 0 0 r l o o o m  r - w  . o m  r - 0  
o c y c y o o o o o w  w m . r l o m m c y o r l .  o w o w  - r l o  . . . * .  . . . o  . m a  . . . . . . . m * . r l  . m  . .  
o c y ~ o o o o o r -  w w , - + o o m w r l o o w  o o c y w m  0 0  

N r l  m m r l  rl P rl m 

m m r -  
\ \ \  
m m r  

o 
C 

m 
\ 
m 

0, 
L) 
m 
rl 
m e 
L) 
C a 
d 
>r 
L) 
3 

C 

4 
P 

n 

o 
\ 
P 

0, 
L) 
m 
-4 
m c 
L) c a 
-4 
>r 
L) 
0 
I 
C 

4 
P 

rl 
\ 
rl 

E 
C 

P 

>r 
0 
E 

n 
rl 

cy 
\ 
N 

. 
4 
0 
0) 
C 
& 

r - m  
\ \  
r - m  

m m o  
\ \ \  
m N o  

590 



m u  

4 3 4.4 

z 

n 
< 
0 
0 
0 
N 
m 
d 

c 
< 

9. 
rl 

c 
< 

0 0 :  m 
rl 
I 

0 
0 
0 
N 
m 
d 

W 
< 

d 
\ 
d 

cl 

0 

W 
m 

I 

W 
m 
0 

W 
< 

* 

9. 
\ 
9. 

01 
0, 

al 
h x 
d 
4 
e, 
0 
CI 

d 

* 

W 
m 
m 
9. 
m 
rl 

I- 
m 
0 

0 
W 

4 
< z 

m 
m 
m 
OD 
N 
I 

0 
W 
m 
m 
d 

d 
I- 
d 

N 
I- 
d 

I- 
\ 
I- 

E 
1 

U 

C 

> 

4 

* 

n 
< 
m 
0 
0 

0 

W 
0 
0 

0 

4 
< z 

m 
0 
0 

0 

I 

m 
0 
0 

0 

W 
< 

m 
\ 
rl 

0) 
-0 
4 
Ll 
0 
4 
C 

4 
2-4 

4 > 

* 

n 
< 
0 
0 
0 

m 
0 
m 

m 
(v 

W 
0 
rl 

a -  

0 
0 

m 
0 
m 
I 

0 
m 
m 
9. 
d 

0 
N 
0 

m 
d 
rl 

I- 
\ 
I- 

0 
4 
N 

P 
0 
m 
N 

C 
O W  
4 0  
U 
o x  -0-0 
JJC 
0 0 ,  
a 2  
U 

wal  
O L l  w 
5r 
0al 
C C  

ULl 
o o  

WI-  

a v  
4 0  

U . u  
I - a l  

U 
N O  

U 
U W  
0 0  
a 
ob4 
0 1 0 ,  

a 2  
o c  
L l a l  

S U  

“9 

$5 
1Ll 
cal 

C 
a l J J  c4 
U W  

.U 
d C  
m 4  

0 4  
C E  
I U  

E 4  

g2 
d l  

b 
m o  
4 4  

c m  
0 4  
4 
L I E  
1 0  n 4  

d C  
4a l  

O b  

---I m- 
w b4 
0 0  

r l c  
h m  
c 4  E 

E.: 

u m o  

U 
0 
U 
m 
0 

0, 

U 

C 

4 

U 

4 

n 

n 



4 3 4 4  

I- 
m 

. _  

cl 
cl 

fi 
2 
cl 
V 

W 
T 
CI 

8 
0 z 
U 
cl 
LL r 
;f 
v) 
U 
U 
E 
0 a 
Ir 

v) 
la 
U 
0 
v) 

m 
U a 
Ir a 
3 
v) m 
3 
v) 

a 
0 
Ir 

z a w 
U z 
8 
tu 
0 
v) 
r z w 
3 
CI 
U 
CI 
v) z 
0 
V 

$ 

E 

2 

z 
CI 
V 
W 
cl 

h 
a m  

- 0 0 0  
1 k Z  
0 1  I 

H H Z  

-4 

0 

blu :iG 
Q U  Q Y  a E\ a* P 
3 m  c E 

a o- 

C 

Q - I  
P L )  
c w  0 
a001 
E L )  

n 

P 

a 
4 J <  - 
VIY P 
0) C Y  c 
P-4 P 
X 
- I m z  

5 r c  
0 0  
c - 4  
Q 4 J  
1 w  0 
0.0 0, e %  
t u n  

d 
m 

k 

n 
< 
0 
0 
W 

d 

m 
d 
9. 

d 

4 
< z 

0 
0 
W 

d 

I 
0 
9. 
W 

0 

w 
< 

m 
\ 
m 

Q 

0 
4J 
01 
4 

z 

n 
< 
m 
0 
I- 
I- 
m 
N 

N 
d 
m 
W 
d 

z 

d 
I- 
I- 
m 
N 

I 
a 
m 
a 
N 
d 

m 
m 
N 
W 
0 
d 

m 
\ 
m 

E 
C 
4 

9 
-4 
4 

k 

n 
< 
W 
0 
m 
0 

f 

f 

W 
0 
m 
0 

I 
W 
0 
m 
0 

In 
< 

d 
\ 
d 

W 
9. 
N 
d 
I 
LI 
0 
-4 
V 

bl 
4 

k 

n 
< 
I- 
m 
I- 

O 

9. 
9. 
N 

0 

cl 

P 
m 
I- 

0 

I 

N 
m 
d 

0 

w 
< 

m 
\ 
m 

9. 
m 
N 
d 
I 
U 
0 
-4 
V 

bl a 

z 

n 
< 
0 
W 
9. 

W 
d 

0 
N 
N 

m 
d 

4 
< 
2 

0 
W 
9. 

W 
d 

I 
0 
d 
d 

a 

f- 

9. 

0 
N 

a 

m 
\ 
m 

u 
C 

m 

-I 

a 

* 

n 
< 
0 
9. 

m 
d 

W 
a 

N 

I- 

N 
N 

a 

cl 

9. 

m 
rl 

W 
I 

In 
m 
m 
m 
I- 

a 

9. 
I- 
m 
9. 
d 
W 

m 
\ 
m 

E 
4 
bl a 
m 

k 

n 
< 
0 
w 
d 

0 

c 

c 

0 
9. 
d 

0 

I 

0 
9. 
d 

0 

w 
< 

d 
\ 
d 

0) 

0 
m 
c 
L) 
C 

a 
0 
C 

m 

- 

k 

n 
< 
0 
0 
d 

a 

c 
< 

c 

0 
0 
d 

a 
I 

0 
0 
d 

a 

0 
m 
d 

N 

d 
\ 
d 

E 
-I 
d 
-4 

2 
Q m 

k 

n 
< 
0 
I- 
N 

0 

c 

c 

0 
P 
N 

0 

I 

0 
0 
N 

0 

w 
< 

N 
\ 
N 

0) 
4J a 
-4 a 

c a 

5r 

0) c 
5r c 
L) 
Q 

5 
-4 

-4 

2 
m 
-I 
m 

n 
< 
0 
In 
d 

I- 

c 
< 

c 

0 
In 
d 

I- 

I 

0 
d 
d 

m 

a 
W 
0 

d 
d 

N 
\ 
N 

8 
2 
-I 
E 

U 

z z  

nn 
< <  
w o  
I-In 
0 0  
m .  
w w  
dI- 

m m  
N N  
mI- 
w .  
m d  
d m  

zcl 

w o  
PIn 
0 0  
m .  
w w  
.+I- 
l l  

m 0  
OI- 
m d  
N d  
d9. 

a .  

09. 
. W  

Q - W  

N N  
40 
9.4 

a .  

o m  
\\ 
m m  

E E a  
a-i 
-I€ 0 0  
d L I  a s  u u  

k 

n 
< 
0 
In 
rl 

0 

c 

c 

0 
In 
d 

0 

I 

9. 
I- 
O 

0 

w 
< 

N 
\ 
N 

Q 

01 
h 
.c 
V 

z 

n 
< 
0 
9. 
m 
W 
d 

c 
< 

c 
< 

0 
9. 
m 
W 
d 

I 

0 
9. 
m 
W 
d 

d 
m 
9. 

d 
N 

d 
\ 
d 

4J 
-4 
m 

V 
4 

k 

n 
< 
0 
m 
a 
d 
d 
-4 

0 
m 
N 
9. 
W 

z 

m 
a 
d 
d 
d 
I 

d 
W 

9. 

d 
a 

m 
d 
W 

W 
m 

m 
\ 
m 

bl 
0) a 

V 

k 

n 
< 
0 
W 
d 

a 

c 
< 

c 

0 
W 
d 

a 
I 

0 
W 
d 

a 

w 
< 

d 
\ 
d 

0) 

2 
m 
5r 
U 

k 

n 
< 
0 
N 
d 

0 

f 

c 

0 
N 
d 

0 
I 

0 
N 
d 

0 

w 
< 

d 
\ 
d 

Q 
4J a 
d 
m c 
L) 
.c a 
rl 
5r 
L) 
a 

C 

-I 

n 

n 

z 

n 
< 
In 
W 
W 
0 
d 
N 

m 
W 
d 
0 
N 

4 
< z 

I- 
W 
0 
d 
N 

I 

W 
d 
W 

d 
a 

I- 

In 
9. 
N 
W 
9. 

m 
\ 
m 

C 

bl 
U 

k 

n 
< 
0 
0 
0 

m 
W 

d 
9. 
a 
W 
9. 

+ 
0 
0 
0 

m 
W 
I 

0 
W 
N 

N 
m 

I- 
m 
m 
I- 
m 

m 
\ 
m 

-a 
0) 
cl 

Z k  

nn 
< <  
O d  

.9. 

N O  w w  
9 . W  
9.4 

a .  

N W  
m .  
9.m 
N d  

d 

a m  

clcl 

a w  
N .  
w o  
9 . W  
9 . W  

d 
I 1  

m m  
W d  
I- .  
W - 4  
d W  
I- 

I-d 
.O 

m .  
W 9 .  
Ind 
rld 

a -  

m m  
\\ 
m m  

EO) 
-IQ m c  
a m  
C P  
P C  
m a  
XI:  

~m 

k 

n 
< 
0 
W 
m 
9. 

9. 
I- 
d 

d 

cl 

0 
W 
m 
9. 

I 

0 
N 
9. 

0 

N 

N 

0 

a 

m 
\ 
m 

5 
V 

0, r 

k 

n 
< 
0 
cr 
W 

0 

c 
< 

c 
< 

0 
9. 
W 

0 
I 

0 
W 
m 
0 

w 
< 

N 
\ 
N 

0, 

bl 

d c 

0) 

0) 

5r c 
e) 

E 

2 

4 

k 

n 
< 
0 
m 

W 
W 

a 

c 
< 

.c 
< 

0 
In 
a 
W 
W 
I 

0 
N 
W 

W 
9. 

a 
I- 
m 
a 
m 

N 
\ 
N 

4 
0) 
Y 

4 z 

. 

. .  . 

k 

n 
< 
0 
9. 
N 

0 

c 
< 

c 
< 

d 
P 
\9 0 

s p 1  
0 

I 

W 
W 
0 

0 

w 
< 

N 
\ 
N 

0 
Q 

c 
L ) .  
C 

C 
Q c 
& 

592 



4 3 4 4  

0 
w c  u m  w w  m u m  u m  m m 

. . a d s  r l m r l . r 4 r l  rl 4 
u w u  w w u w  w o  
c m > 4  m > m > c m > m > m >  
o , C Q 3 C c w C w w c w C Q C o  
E O d  0 0 4  0-4 E 0 4  0-4 0-4 
0 4  e 4 4  4 a 4  4 4 
d u a o m u Q u Q r l u a u a u a  w a c 4  a a c 4 c w 4 c 4 c 4  c u a u r l u a u a  u ~ u z i u a  x u  0 0 u u - 0 - u  0 x u  o u  0 0  0 
u c u w X c u c u u C u c u C u  
4 0 mu w Q m a  P 4  0) P O  bo, m 
U U Y P )  o Y u Y u o Y o Y o Y  
w c  011 u c u  c 0 w c o c  o c o  
4 0  4 0 0 4  0 4 4 0 4  0 4 0 4  
Q o n  w w  o n  u n a  o n  u n  o n  
c w C d  c 0 -  w c c w c w a  w a  o r l 4 u  o r l  a 4 4  0 4 4 - 4  w c r  w 
gas4 m a w  ac ar: a w  a w  

E u m 4 E o E u ~ E u E u E - o  
0 4 - 4  0 01 4 x 4 4  0 4 - 4 4  X Q X  ufn s a  ucn o w  svcn sv) w v )  0) 

- ... 

z 

n 
< 
0 
N 

r- 
0 
P- 
N 

W 

0 
0 
rl 
N 

cl 

N 
I 

0 

0 

W 
rl 

m 

W 

9. 
0 
W 
m 
N 

m 
\ 
m 

w 

.n 
< 
0 

N 

0 

m 

c 

c 
< 

0 m 
N 

0 

I 

0 
N 

0 

m 

u4 
< 

rl 
\ 
4 

w 
w 
x 
n4 

r 

n 
< 
0 
N 
r- 
m 

c 
< 

c 
< 

0 
N 
r- 
m 
I 

0 
N 
r- 
m 

0 
I- 
d 

rl 

rl 
\ 
4 

5 
4 
C 

4 
0, 
fn 

z 

n 
< 
0 
0 
m 
m 

c 

c 
< 

0 
0 
m 
m 
I 

0 
0 
m 
m 

m cv 
0 
m 

rl 
\ 
rl 

u 
w 
> rl 
4 
fn 

z 

m 
< 
In 
0 

0 
rl 
W 
cv 

r- 

.-I 
m 
4 
N 

;I 

rl 

0 
rl 
W 
N 

9. 

m 
N 
rl 

m 

W 

m 
Y) 
m 
rl 
rl 

m 
\ 
m 

E 

-0 
v) 

4 

r 

m 
< 
0 
rl 

W 

Y) 
N 

m 

Y) 
m 
Y) 
W 
m 

la 

4 

W 
m 
In 
N 
I 

9. 
m 
W 
9. 
rl 

rl 
r- 
rl 

N 
r- 
rl 

m 
\ 
m 

5 
4 
U 

C 

> 

w 

n 
< 
0 
In 
m 
9. 
m 
rl 

9. 
m 
rl 
rl 
rl 

;I 

Y) 
m 
9. 
m 
rl 
I 

0 
rl 
m 

m 
rl 

0 
(v 
0 

m 
d 
rl 

m 
\ 
m 

0 
4 
N 

0; 

2 
C 
0 

w 
C 

0 
w 
0 
rl 
w > 
0, 
rl 

8 
Y) m 
4 

c u 
4 
3 

4 u 
4 a 

P 
0 
Y) 

N 

C 
o w  
4 0  u 
o x  
w o  
u c  
0 1 0 )  

G o )  o u  w 

C C  
w u  
U U  a 0  
w r -  

a g  

6, 

T V  
a m  u 
r o  

Pal u 
N O  

'LI 
O W  
0 0  
u u  
0 0 )  
" 2  
w a  
o c  
ual 
p5 
3 u  
c w  c 
w u  
c-4 
u w  
.a 

r l c  
4 4  

.o 4 
C E  
I u  
P O  
O C  
r l l  rn 
drl 

0 4  

E, 

m o  

c m  
-4 
u c  
3 0  n 4  

C 

4 

< <  

593 



4 3 4 4  

0 

c 
L) 
4 
3 c  
C 4  o m  
U r l  
0 0  
o x  
o o  
ubl 

o w  
4 c  
L ) o  4 m  
0 0 )  
n l u  

r l a  

m a  

0 0  
c c o  

4 9 1  c c a& 
o o  0) 
4 m >  
3 c 3 c c o  

0 0 0 4  
e 4  c 4 4  o m o m ~ ) u  
c ( a 4 a m c  
urlurl bl a 
0 u u u L ) o  
o-x 0) x c u o o v o o u  
9, o u x  
u u u b l c u  0 0 0 4  
> >  
4 c 4 c o c  
L) O L )  0 4 4  
4 m.+ m ac 
m m m 4 E o  
o o o o 4 4  

04 bo. blv) 3 

o w  o w  o n  

E m E m  
0 

44s a 0  
m > 4  
c o 3  0 4  
4 c  o w  0 
4 c 4  
U O U  
c u o  

' 0  bo 
V Y  o 
c 011 om 

o c 4  
44L) as 4 
4 4  0 
v) 3nl 

G m C  

u a c )  

u n  01 

E L )  m 

0 
E m C  E m  m o m u m  

rl 4 4  .. 
0, oL) 

m > m > c  
c c o c o o  
0 0 4  0 4  E 
44 4 o 
m o u u w r l  
a ~ c m c o  
- l u a u 1  u o o o o >  
x c u-c u bl 
0, o P o  P 4  

U Y O Y U  
u c u c u o  
0 0 4 0 4 4  
u un u n a  

0 
E m c  

I a c r e  o o  m >4 
c w 3  0.4 
r l c  
0-8 0 
4 E 4  

r L )  0 0 
c u o  
o Po u x  o 
c u u  
0 4  

> o c 4  
r l 4 U  
as 4 
4 4  0 
m- 3 & 

h a u  

on a 

EL) m 

4 4  
UUUU 
4 C O C  

c r 0 L ) o  
c u-c.bl 

' 0  P o  br 
O Y  V Y  
c u c u  
0 4 0 4  

u a u 1  

o n  u n  

. 
a 

-4 - 

lu 
P 

H 

?i 
* a 
4 
.f-4 H 
z 
4 
v) 

w 
X .  c 
(u 
0 
CI 
E 

5 
G 
v) 

lu \ 
H a 
t 
0 a 
tu 
VI 
4 
H 
0 
ul 

w 
0 

a 
3 
v) 

3 
v) 

a 
0 
lu 

z a w 
U z 
0 
V 
(u 
0 
v) 
f-4 z w 
3 
f-4 
H 
w 
v) z 
0 
V 
lu 0 
z 
c 
U 

w cn 

2 
m 

8 
3 

u \  
-0 c c - -  
w o o  

> W 
o c 4  c c o c o w  
r l 4 o  0 0 4 4 d  o c ac4m acaoo 
4 - 4 0  a 0 4 4  e x  0 
VI 3 &  bluul 3v) o u  
E o  0) 4 B E o  E u E 

o c o c  
d4d.d 

c o c c o c o c  
0 4 4  o r ( 4 4 4  

as as 
o 4 4  0 4 4  4 4  
u v ) 3 u v ) 3 v ) 3  
: E5 B E o E o  

c o w  

4 E V  o m x  -u v) 0, 

:7i: 
c o w o c c  
0-4 a 4 4  0 

0 ) 4 X 4 4 0  
bl v) o v) 3-u 

m a o  ae ac as 
E o  EL) 
4 4  4 4  
u l 3 u l 3  

(c 

om 
a * z  
w o o  

0 1  I 

H * Z  

rl 

* 

n 
< 
0 
m 
.-I 

0 

c 
< 

c 

0 
m 
4 

0 

I 

0 
m 
,-I 

0 

w 
< 

N 
\ 

4 

o 
4 c 
o 
0) 

bl 
0 
-l c 

P 

d 

4 

4 

* 

n 
< 
m 
0 
0 

0 

c 
< 

c 
< 

m 
0 
0 

0 

I 

m 
0 
0 

0 

w 
< 

N 
\ 

4 

0, 

0 
4 
o 
1 

N 

m 

* 

n 
< 
W 
N 
0 

0 

c 
< 

c 

W 
N 
0 

0 

I 

0 
d 
0 

0 

w 
< 

c 

N 
\ 

cy 

z 

n 
< 
0 
0 

0 
N 
9. 
W 

c 
< 

c 
< 

0 

0 
cy 
9. 
W 
I 

0 

0 
0 
9. 
W 

m 
m 
N 
W 
0 
d 

N 
\ 

N 

2 

ll 
< 
0 
0 
d 

W 

c 
< 

c 
< 

0 
0 
d 

W 

I 

0 
0 
m 
m 

I- 

9. 

0 
N 

m 

N 
\ 

N 

z 

-n 
8. 
0 
0 
N 

0 
m 

c 
< 

c 
< 

0 
0 

? 
0 

I 

0 
0 
m 
I- 
m 

m 

9. 
I- 
m 
9. 
,-I 
a3 

N 
\ 

N 

z 

n 
< 
0 
m 
W 

0 

c 
< 

c 
< 

0 
m 
W 

0 

I 

0 

m 
0 

m 

0 
m 
d 

N 

N 
\ 

N 

* 

n 
< 
0 
0 
W 

W 
N 

E 

c 
< 

0 
0 
W 

W 
N 
I 

0 
0 
W 

W 
N 

w 
< 

rl 
\ 

d 

z 

n 
< 
0 
0 
I- 

N 

f 

E 

0 
0 
I- 

N 

I 

0 
0 
m 
N 

m 
m 
0 

d 
d 

N 
\ 

N 

z z  

nn 
< <  
0 0  
0 0  
09. 
m .  
d m  
d N  

cc < <  

cc < <  

0 0  
0 0  
09. 
m .  
d m  
r l N  
I I  

0 0  
0 0  
m m  
I - N  

N 

m .  

09. 
. w  

9 . W  

N N  
d 0  
9.4 

m .  

N N  
\\ 

N N  

z 

n 
< 
0 
0 
I- 

N 
d 

c 

c 

0 
0 
I- 

N 
d 
I 

0 
0 
m 
I- 

d 
m 
9. 

d 
N 

N 
\ 

N 

z 

n 
< 
0 
0 
N 

N 
cy 

E 

c 

0 
0 
N 

N 
N 
I 

0 
0 
W 

W 
d 

m 
d 
W 

W 
v) 

N 
\ 

N 

w 

n 
< 
0 

I- 

O 

m 

c 
< 

c 

0 

I- 

0 

I 

0 
0 
v) 

0 

m 

w 
< 

N 
\ 

N 

z 

n 
< 
0 

0 
0 
N 
N 
N 

c 

c 
< 

0 
0 
N 
N 
N 

I 

0 
0 
0 
W 
,-I 

I- 

v) 
9. 
N 
W 
9. 

N 
\ 

N 

* 

n 
< 
0 
0 
0 
I- - 
d 

c 

c 

0 
0 

I- 
9. 
,-I 
I 

0 
0 
d 

0 
d 

I- 
m 
m 
I- 
m 

N 
\ 

N 

z z  

nn 
< <  
0 0  
.O 

0 0  
0 .  w w  
NO) 
mcv 

cc 
< <  

cc 
< <  

0 0  
0 0  w .  
N N  

a3 
I I  

0 0  
0 0  

I-v) 
N I -  

m 

m w  

m .  

I-.+ 
.O  

m .  
W 9 .  
m . 4  
dd 

m w  

N N  
\\ 

N N  

* 

n 
< 
m 
0 
0 

0 

s 
< 

c 

m 
0 
0 

0 

I 

9. 
0 
0 

0 

w 
< 

* 

N 
\ 

N 

* 

n 
< 
0 
0 
N 

d 
d 

c 
< 

c 
< 

0 
0 
N 

d 
d 
I 

0 
0 
N 

0 
rl 

m 
9. 
m 
0 

N 
\ 

N 

z 

n 
< 
0 
0 
N 

0 
m 

c 

c 

0 
0 
N 

0 
m 
I 

0 
0 
I- 

N 
N 

m 

m 

I- 
m 

m 

N 
\ 

N 

z 

n 
< 
0 
0 

0 
m 
N 
d 

c 
< 

c 

0 

0 
m 
N 
4 
I 

0 
0 

0 
W 
m 

W 

9. 
0 
W 
m 
N 

N 
\ 

N 

* 

n 
< 
0 
0 
0 

d 
0 
I- 

c 

E 

0 
0 

rl 
0 
I- 
I 

0 
0 

d 
0 
I- 

u 
< 

d 
\ 

d 

* 

n 
< 
0 
0 
m 
N 
d 

E 

E 

0 
0 
In 
N 
rl 
I 

0 
0 
N 

0 
d 

W 
N 
0 

W 

N 
\ 

N 

C- 
U H  4 P 
0 u P ) x  a z\ ae 0, 
3 m  c E 

m o- 

U 
< 
o m 
4 
P 

C 

0 - 4  
P L )  
c w  u m o o  
a L )  

n 

% C  
0 0  
c 4  
o o  
l w  0 w o  o o 4 J  u o  
l u n  

E 
C 

U 

x 
rl 
0 
I: 

n 

E 
4 

E o  
d o  
o m  
C P  
P C  
4 4  
tt 

am 
mc 

0, 

0, 

x c 
o 
o 
t 

4 

5 
4 

v) 
4 
o 
& 

m 
E 
C 

E 

4 

4 

4 

rl 
4 

4 

fi c 
V 

o 
0 
e) 
o 
2 

E 1 
E 

W 

V 

4 

o 
2 
4 
x 
U 

C 

0 
E 
4 
I4 
4 
m 

o 
rl 
4 

V 

n 

bl 
0) a a 
V 

4 
P) 
Y 

4 
C 

bl 
m 
4 

rl 
rl e 
P) m 

C 

u 
0 a 

C 

bl 
H 

W 

o 
4 

4 
4 
4 
v) 

4 z 

594 



4 3 4 4  

0 
E m C  E m t m  

. r Q d C  91-444 
Y o,Y o , o ,  
c m > 4  m > m >  
o , c o , 3 c c o , c o ,  
E O ,  o o - t o r l  0 4  c 4 4  4 
- 4 Y w O a Y U Y Q  

s r Y O U U Y O Y 0  

o o, P Y  o, o, bo, b 
Y U Y o ,  U Y U Y  
o, c u u  u c 0 c O 
4 0 4  0 0 4 0 4  

o, ~ C I (  a m  c 4  c 
u a u r l u a u a  

- .-_u.c u o, x c u c u- 

u u n  o,w UP o n  

z 

l7 
< 
0 
0 
0 

rv 
0 
m 

e 
< 

e 

0 :  w m 

I 

0 
0 

W 
cy 
d 

W 

5 O i  

k 

n 
< 
rv 
0 
0 

0 

c 
< 

f 

N 
0 
0 
0 

I 

N 
0 
0 
0 

lu 
< 

a 

N 
\ 

N 

0, 

0, 

0 c 
d 

E 

n 
.f 
0 
0 
d 

W 
N 

c 
< 

c 
.f 

0 
0 
.-I 

W 
N 
I 

0 
0 
N 

N 
N 

4 
I- 
d 

N 
I- 
d 

N 
\ 

N 

5 
x 
s 
4 

z 

n 
< 
0 
0 

W 
w 

m 

E 

E 

0 
0 
m 
W 
9. 
I 

0 
0 
9. 

W 
m 

0 
N 
0 
m 
d 
.-I 

N 
\ 

N 

0 
C 
4 
N 

8 
2 
o, 

W 
C 

U 

w 
0 

o, 
o, 
d 

e 
m 
m 
4 

c 
Y 
4 
3 

4 
Y 
4 
U 

d 

4 
4s 
Y 
4 4  a 
o,Y 
Lla 
o w  
c 3  
0 4  u u  
m a  
ale 
r lu w 
C W  
4 0  c 
Y O  
4 4  
C Y  
Y O  

0, Ya 
001 
- I C  a4 
srd  
Y 4  

d m  
44 
n >  

ala' 

c r a  

nsr o n  
aU 
mu 
. E  

9.4 
OAJ 
I n m  

0) 
AI 
C 4  

4 c  
Y O  0 4  
o,JJ 

U 4  

l u Y  o m  

u a  on 

9 
0 
(D 

AI 
C 
o w  
4 0  
Y usr  
0-0 
Y C  
o , o ,  

U o ,  
O b  

lu 
sr 
00) 
C S  
o,Y 

w u  
0 0  
%IF 

u v  

JJ . u  
I -o ,  

Y 
N O  

U 
JJw 
0 0  
Y u  
o , o ,  

m m  

"-2 
~a 
o c  
u o ,  
p5 
a u  
co ,  e 
o,JJ e4 
Y o ,  

.U 
- I C  
4 4  

0 4  
C E  
I u  m 0  
o c  
d l  m 

E, 

m o  
4, 

c m  
0 4  
.-I 

U C  
a o  

C. I m-- - - 
b4 0 0  
r l c  

s r 4  u m o ,  
C d  E 
o, 

o , 4 Y  b-4 
u Y  c 4  
i?62 . $  
lu a ccr > n o u  
o , 4  a u  c u u  0 o, 
Y Y V U Y  

m o m  w 4 r  Id 
cumsro ,  a m r l u  

0) d l  -e u 4 0 I - u o u u  
a a 4  AIw aY 01 

m c c  
Y O 4  
0 ..duo, 
o , C u O E  
Y 0,Y c 
o , > o ,  0) u 4  E m e  

u a a  

W 

z 
JJ 
4 

0 
d 

o, n 
Y 

C 

u 
a n 

sr 
-I 
4 '  
4 

4 
Y 
0 
0 
c 
Y 

4 
Y 
4 
U 
Y 

4 
rl 
m 

a 

. -  . . 

595 



4 3 4 4  

~ 

a 
m 
I W 

a 
w 
cl m 
5 

;I 
cl 
U 
Irr 
P 

- .  3 
w 
X c 
Irr 
0 
c) 

cl 
E 
E 
2 
rn 
U 
0 
2: 
0 a 
lu 

v) 
cl 
U s 
2 

E! 

w 
0 

a 
3 
rA 

rn 
a 
0 
Irr 
z a w 
U z 
8 
Irr 
0 
rn c z w 
3 c 
U c 
rn z 
0 
U 

lu 
0 
z 

c 
U w 
cl 
bl 
v) 

:: 

u \  
o c c  

- w - 0  0 

I-. 
P ) m  
u P ) o  
rl 
0 1  I 

U * Z  

a * z  

P) 

C- 
u u  4 P 
OIU P)A a x \  a* P 
>In c E 

m 0 -  

0 
< 
L) 
m 
4 
n 

C 

a 4  
P L )  c w  0 
4 0 0 1  
L k J  

n 

P 

4 
4 

E 
c 
U 

4 

c a c c  

a 4  a 4 

0 0 0  
4 E 4 4  
m o m 4 . l  
r lur l  u 
0 0 0 0  
x a x c  
0 ) L ) P ) P )  

0 0  
U Q  LI C 
0 0 0  
w P)w 0 
c 4  c P) 
o u o - 4  
m 4  m CI 
4 m 4 E  
0 1 0 P ) m  
un44rn 

> 
c P ) c c P ) c  
0 4 4  o r l 4  

P) 4 4  0 4 4  
urn 3vrn 3 

2 25 E 25 

* 

l-l 
< 
0 
9. 
N 

0 

c 

c 

0 
9. 
N 

0 

I 

0 
9. 
N 

0 

W 
< 

rl 
\ 

rl 

rl 
0 
P) c a 
x c 
L) 

4 

E 
4 
Q 

9. 

N 

* 

n 
< 
0 
cy 
rl 

0 

c 

c 
< 

0 
N 
rl 

0 

I 

0 
N 
rl 

0 

w 
< 

rl 
\ 

rl 

0, 

0 
4 
L) 
2 

N 

n 

* 

n 
< 
0 
0 
0 

rl 
rl 

W 
N 

0 

a 

cl 

0 
0 
0 

rl 
rl 
I 
W 
W 
0 

0 

W 
< 

m 
\ 

m 

P) 

0 
rl 
4 c 
L) c 
2 

E 

rl 
x c 
L) 

N 

* 

n 
< 
W 
m 
0 

0 

P 

c 
< 

W 
m 
0 

0 

I 

W 

0 

0 

a 

w 
< 

rl 
\ 

rl 

rl 
0 

.P) c a x c 
L) 

I 
N 

* 

n 
< 
0 
W 
m 
0 

c 
< 

c 
< 

0 
W 
m 
0 

I 

0 
W 
m 
0 

w 
< 

rl 
\ 

rl 

4 
0 
P) c a 
x c 
L) 

rl 

f 
9. 

* *  

n 
< o m  
0 7 4  
O N  

w o  
N 

. .  

I n m  
O I -  
r l r l  

9.0 
* .  

4 
< 

a 2  

0 0  o m  
O N  

0 3 0  
N 
I 1  

0 0  
o m  
m d  
4 0  

. .  

. .  

w w  
< <  

m w  
\ \  

m w  

P) 

P) c 
L) e a  
a c  
4 0  
C L )  
0 0 )  
0 0  u a. 

z 

I- 

W 
W 
9. 
m 
rl 

m 
rl 
In 
0 
rl 

z 

I- 
9. 
N 
I- 
d 

I 

r( 

I- 
W 
m 
W 

m 
m 
N 
W 
0 
rl 

W 
\ 

W 

E 
C 
4 

5 
4 
4 

* 

n 
< 
0 
0 
W 

N 

rl 
I- 
W 

rl 

4 
< z 

0 
0 
W 

N 

I 

In 
W 
0 

0 

w 
< 

9. 
\ 

9. 

P) 

P) 0 
bl c 
L) 
C 
U 

* 

a 
I- 
W 

0 

In 
rl 
N 

0 

cl 

0 
0 
W 

rl 

I 

W 
I- 
0 

0 

w 
< 

v) 
\ 

In 

N 
9. 
N 
rl 
I u 
0 
rl 
0 
4 a 

* 

n 
< 
In 
W 
In 

0 

c 
< 

c 

m 
W 
In 

0 

I 

0 
W 
rl 

0 

w 
< 

N 
\ 

N 

W 
9. 
N 
rl 
I 
u 
0 
rl 
0 
u 
U 

* 

.n 
< 
m 
rl 
r- 
0 

c 
< 

c 

a 
rl 
I- 

O 

I 

a 
rl 
I- 

O 

w 
< 

rl 
\ 

rl 

9. 
In 
N 
rl 
I 
u 
rl 
0 
u a 

z 

W 
W 
m 
W 

W 
W 
rl 

In 

z 

0 m 
W 

W 

I 

0 
W 
N 

m 

I- 

9. 

0 
N 

a 

v) 
\ 

v) 

0 
4 
C 

m 
u 
U 

z 

N 
W 
W 

W 
rl 
rl 

0 m 
In 

rl 
m 

4 
< z 

.-i 
9. 
N 
rl 
I 

0 
W 
m 
I- 
W 

9. 
I- 
m 
9. 
rl 
W 

v) 
\ 

In 

E 
4 
u 
4 
m 

* 

n 
< 
0 
0 
rl 

In 

a 
m 
W 

0 

J 

0 
0 
rl 

In 

I 

0 
m 
rl 

0 

w 
< 

9. 
\ 

9. 

P) 

9) 0 
u c 
L) 
C 

4 

0 
N 
C 

- - 
m 

* 

rl 
In 
In 
W 

W 
9. 
a 
0 

la 

0 
0 
0 

I- 

I 

0 
0 
d 

0 

W 
< 

In 
\ 

In 

0) 

t 
x 

a 
0 
N 
C 
a 

a - - 
m 

* 

n 
< 
0 
0 
I- 

W 

N 
N 
W 

0 

cl 

0 
0 
I- 

W 

I 

W 
a 
0 

0 

w 
< 

9. 
\ 

9. 

0) 

0 c 
L) 
C 

u 
0 
4 w 

& 
0 
N 
C 

m 

* 

W 

m 
9. 

m 

N 
N 
I- 

N 

z 

0 
0 
0 

W 

I 

0 
rl 
rl 

0 

w 
< 

In 
\ 

v) 

P) 

P) 
.-I 

5 
a - 
4 

c 
i - 
0 
N 
C 
0, m 

* 

N 
0 
m 
9. 

a 
a 
rl 

N 

4 
< z 

0 
0 
m 
9. 

I 

9. 
W 
0 

0 

w 
< 

In 
\ 

In 

a 
0 c 
L) 

a 
0 
4 
w 

5 
0 
N 
C 

m 

* 

n 
< 
0 
In 
rl 

0 

c 

P 

0 
In 
rl 

0 

I 
m 
9. 
0 

0 

w 
< 

N 
\ 

N 

al 
L) 
4 
4 
4 c 
L) c a 
x 
Q c 
x c 
L) 
0 

- 
rl 

4 

N, 

m 
m 
4 

* 

n 
< 
0 
N 
m 
0 

c 

P 

0 
cy 
m 
0 

I 

0 
N 
m 
0 

w 
< 

d 
\ 

rl 

0, 
L) 
4 
rl 
4 c 
L) c a 
.-I 

6 
P) 

rl 
x 
L) 
1 

n 

ca 

z 

In 
In 
0 

9. 

W 

0 

m 

a 

4 
< z 

0 
m 
m 
In 

I 

0 
N m 
rl 

m 
W 
0 

rl 
d 

W 
\ 

W 

E 

E 
Q 

U 

4 

zz 

arl * w  
W 9 .  
N .  
w o  
I-N m 

w w  
9.9. 
I-In 
0 .  w w  

rl 

4 
< z z  

In0 
I-0 
m m  
Nrl 
rlN 
I 1  

9.0 
r l m  
I-N 
In. 

a .  

rla 

09. 
. w  

9 . W  

NN 
rl0 
9.d 

a .  

w w  
\\ 

w w  

E 

4 E  
0 0  
r l u  
4c 
U V  

E a  
a +  

596 



4 .144  

c 3 c  
0 0  
d C d  

1 4  1 
rlurl 
u u u  
x a x  
o,u 0) 

U - 0  Ll 
0 0  

m o m  

h 

n 
< 
0 
0 
W 

9. 

m 
N 
N 
N 

4 
< 
2 

I 

0 
r- 
rl 

0 

w 
< 

z 

m 
9. 
I- 

N 
N 

0 
W 
0 

I- 
d 

4 
< 
2 

0 
m 
W 

m 
N 
I 

0 
m 
rl 

rl 
rl 

m 
r-l 
W 

W 
In 

* 

n 
< 
0 
m 
m 

0 

In 
9. 
rl 

0 

4 
< z 

0 
m 
m 
0 

I 

0 
m 
0 

0 

w 
< 

h 

n 
< 
0 
m 
m 

0 

f 

f 

0 
In 
m 
0 

I 

0 
0 
m 

0 

w 
< 

h 

n 
< 
0 
0 
rl 

N 

m 
In 
N 

rl 

4 
< z 

0 
0 
4 

N 

I 

0 
W 
m 
0 

w 
< 

h 

n 
< 
0 
0 m 
rl 

0 
W 
9. 

rl 

4 
< z 

0 
0 m 
rl 

I 

0 
N 
W 

0 

w 
< 

h 

n 
< 
rl 

0 

0 

m 

c 

c 

rl 

0 

0 

I 

rl 

0 

0 

m 

m 

w 
< 

h 

n 
< 
0 
0 
m 
rl 

m 
W 

0 

m 

d 
< 
2 

0 
0 
m 
?i 

I 

0 
m 
m 
0 

w 
< 

h 

n 
< 
0 
0 
In 

N 

m 
m m 
rl 

2 

0 
0 
m 
N 

I 

0 
0 
9. 

rl 

w 
< 

h 

9. 
N 
9. 

In 

0 
I- 
In 

N 

z 

0 
0 
I- 

In 

I 

rl 
W 
0 

0 

w 
< 

z 

9. 

I- 
9. 
9. 

rl 
m 

m 
m 
rl 
I- 
rl 

z 

m * 
W 
rl 
N 

I 

I- 
W 
9. 
m 
rl 

I- 

In 
9. 
N 
W 
9. 

z 

N 
rl 
I- 

W 
rl 

I- 
W 
rl 

9. 
rl 

4 
< z 

0 
9. 
0 

cn 
rl 
I 

0 
W 
0 

0 
rl 

I- 
m 
m 
I- 
m 

z z  

I-aJ 
.O  

I - W  
I - .  
9 . W  
W 9 .  
N W  

m W  
Inrl 
w .  
W 9 .  

9. 
r l m  

d 
< z z  

m m  
09. 
r l .  
o w  
m?i 
I- 

l l  

N W  
.In 
I - .  
W I -  
m9. 
I-N 

I-rl 
.O 

m .  
W 9 .  
Ind 
4.4 

mcr 

z 

n 
< 
0 
0 
N 

0 

I- 
W 
rl 

0 

4 
< 
2 

0 
0 
N 

0 

I 

0 
9. 
d 

0 

N 
N 
0 

m 

h 

N 
In 
rl 

0 

m 
N 
rl 

0 

d 
< z 

0 
W 
?i 

0 

I 

9. 
W 
0 

0 

u 
< 

* 

n 
< 
I- 
W 
0 

0 

c 
< 

c 

I- 
W 
0 

0 

I 
I- 
W 
0 

0 

w 
< 

* 

n 
< 
0 
0 
0 

m 
?i 

c 

c 

0 
0 
0 

m 
rl 
I 

0 
0 
I- 

N 

w 
< 

h 

9. 
N m 
r; 
N 

N 
In 
In 

m 
rl 

a 

0 
In 
m 
N 
9. 
I 

0 
m 
I- 

N 
rl 

m 
r- 
m 
m 
m 

ti 

n 
< 
0 
0 
m 
4 

0 
m 
W 

0 

4 
< z 

0 
0 
m 

rl 

I 

0 
FJ 
m 
0 

w 
< 

h 

l7 
< 
0 
rl 
m 
0 

c 
< 

c 
< 

0 
4 
m 
0 

I 

0 
rl 
m 
0 

w 
< 

9. 
W 
I- 

a 

N 
rl 
I- 

rl 
I 

N 

m 

m 

m 
.-I 

9. 

W 

9. 
0 
W 
m 
N 

h 

In 
N 
0 

W 

9. 
W 
m 
0 

a 

0 
0 
m 
W 

I 

0 
9. 
N 

0 

w 
< 

z 

n 
< 
0 
9. 
N 

0 
W 
rl 

f 

c 

9. 
N 
0 
W 
rl 
I 

m 
m 
N 
W 
rl 

W 

m 
u) 
m 
rl 
rl 

* 

n 

m 
< 
(5 

0 

0 

f 

c 

I- 

0 

0 

I 

f- 
m 
0 

0 

m 

w 
< 

al 

o, 

2 c 
V 

Ll 
aJ a a 
V 

al u 
rl 
a 
a 

a 
c u c 

4 
h 
L) 

f 
I 
d 
n 

o, u 
4 
a 
a 

a 

c u c 
4 
h u 
0 
I 
C 
I 
d 
n 

0) 

01 0 
Ll c u 
C 

0 
C 

2 
n 

C 

bl 
1 w 
0 
N 
C 
0, 

a 

2 
n 

0) 

m c u 
C 

Ll 
0 '  

h 
4 

o, 

t 
1 
h 
4 

9) 

0, 

x a 

c 
Ll 
c( 

E o ,  
1 m  
d o ,  m c  
c m  
tFC 

l r  

o,a  

a a  

0) 

2 
0 
rl 

Q 

0, 

h c u 
0, 
I: 

rl 

9) 

d 

9 
rl 
h 
9) c a 
d s 
0 
Ll 
u 
d 
C 
I 

2 

0) 

o, 

c 
L) c 

z 

4 
a 

a 

rl 
0) 
Y 

4 z 

rl 
0 
C 

c 
& 

E 

m m 
a 

d 

U 
0 
P 

o, 

0) 

5r 
P 

E 

U 

In 

4 

0) 

al s 
0 
0 
4 c 
a 
u 
0) c-4 

* 

l7 
< 
0 
a0 
rl 

0 

c 

c 

0 
W 
rl 

0 

I 

0 
W 
rl 

0 

w 
< 

h 

n 
< 
0 
N 
m 

0 

c 
< 

c 

0 
N 
m 
0 

I 

0 
N 
m 

0 

w 
< 

597 



4344  

z 

m 
m 
W 

N 
cy 

0 
m a ;  
0 
d 
d 

N 
r 4  

d 
P- 
d 

N 
P- 
d 

W 
\ 

W 

E 
4 ... 

* 

N 
,-I m 
W m 

0 

Q 

v 
W 

m 

+l 

cu 
I- 

W 
W 
.-I 
I 

0 
rl 
u) 

m 
m 

0 cu 
0 

m 
rl 
4 

W 
\ 

W 

0 
C 
4 
N 

- I C  
m a  

o m  E.: 

alw a m  
m u  0 0 4  
4 c  L4 
4 h a c  

c o a o  
0 0 c d d  

E 
I 
2! 
4 
x 

- l L l  
a 0  

0 0  
C 4  
c) 

m a  
4 

.L) 
w c  
blo o u  

w c  
alo 
blu 

e m  
ual u .. 0 a o  
c ) L )  a o  
3-0 

E C  

598 



4 3 4 4  

cl 
-3 
H 
lu 

z n 

- 4  
5 
* a 
H z 
4 
m 
01 
X 
CI 

lu 
0 
u 2 
H 

!i 
;;5 
v) 

lu \ 
H a 
n z 
4 

m 
H 
V 

X 
CI 
0 

o m  

; E  
v) Y =  

m P  2 W  
w 
V 
4 
lu a 
3 
v) 

3 
m 
a 
0 
lu 

z a w 
V 
2 
0 
V 

lu 
0 
m 
CI z 
W 
3 
€4 
H 
CI m z 
0 
V 
lu 
0 
2 

CI 
V w 
cl w m 

m 

2 

0) 

0 
< 
L) m 
4 
n 

m 
L ) <  1 

m Y  m 
0) C Y  c mrl m 
X 
4 m E  

4 
m 

0 0 0 0 0 0 0 0  0 
c c c c c c c c E,C 

< 
0 
m 
rl 

0 

c 
< 

c 
< 

0 
m 
rl 

0 

I 

0 
m 
rl 

0 

W 
< 

N 
\ 
rl 

0) 

c 
L) 
0) 

Ll 
0 
4 

4 
n 
.-I 

d 

0 
9. 
N 

0 

m 
d 

2 
0 

4 
< z 

0 
9. 
cy 

0 
I 

0 
9. 
N 

0 

W 
< 

m 
\ 
rl 

rl 
0 
0) c a 
5r e 
L) 

rl 

I 
4 
P 

9. 

N 

* 

n 
< 
0 
N 
d 

0 

m 
9. 
0 

0 

4 
< z 

0 
N 
d 

0 

I 

m 
0 
0 

0 

W 
< 

m 
\ 
N 

0) 

0 
C 

u 
a m 
N 

* 

N 
I- 
m 
m 

N 
0 
v) 

0 

cl 

0 
0 
0 

d 
d 
I 

W 
W 
0 

0 

W 
< 

In 
\ 
m 

0) 

0) 
4 
m 

c 
C 
rl 
5r c 
L) 
0) z 
N 

s 
a 

* 

n 

m 
< 
W 

0 

0 

c 

c 
< 

W 

0 

0 

I 

W 

0 

0 

m 

m 

w 
< 

rl 
\ 
rl 

rl 
0 
0) c a 
5r c 
L) 
0) 
E 
N 

* 

n 
< 
0 
W 
m 
0 

m 
v) 
N 

0 

-r 
< z 

0 
W 
m 
0 

I 

0 
W 
m 
0 

W 
< 

m 
\ 
d 

rl 
0 
0) c a 
5r 
rl 

s 
I: 
9. 

* 

m 
m 
In 
W 

9. 
N 
N 

rl 

cl 

0 
0 
0 

W 
N 
I 

0 
0 
m 
rl 

w 
< 

v) 
\ 
m 

0) 

0) 
& 
L) c a 
C 

0 
4 

* 

.-I 

d 

0 

m 

In 
m 
d 

0 

4 
< z 

0 
v) 
N 

0 

I 

0 
.-l 
0 

0 

W 
< 

W 
\ 
W 

0) 

0 
L) 
0) 

4 

2 

I- 

9. 
0 
v) 
N 
d 

m 
W 
m 
I- 
m 

a 

I- 
9. 
N 
r- 
rl 

I 

d 

I- 
W 
m 
W 

m 
m 
N 
W 
0 
d 

W 
\ 
W 

E 
C 

E 

4 

4 

rl 

0 0 0  c c c  
c c s  
u L ) u  

* 

v) 
W 
m 
N 

9. 
d 
m 
d 

4 
< z 

0 
0 
CD 

N 

I 

v) 
W 
0 

0 

W 
< 

W 
\ 
9. 

0) 

0) 

Q 

c 
JJ 
C a: 

* 

m 
15 
W 

0 

In 
d 
N 

0 

cl 

0 
0 
W 

rl 

I 

W 
I- 
O 

0 

W 
< 

v) 
\ 
v) 

N 
9. 
N 
d 
I 
Ll 
0 
.4 
0 
Ll 
4 

* 

n 
< 
v) 
W 
v) 

0 

f 

c 
< 

v) 
W 
m 
0 

I 

0 
W 
d 

0 

w 
< 

N 
\ 
N 

W 
9. 
N 
d 
I 
Ll 
0 
4 
0 
Ll a 

* 

n 
< 
d 
I- 

O 

m 

f 

f 

m 
rl 
15 

0 

I 
m 
.-I 
r- 
0 

W 
< 

rl 
\ 
d 

U 
v) 
N 
d 
I 
Ll 
0 
r( 

0 
Ll a: 

z 

m 
0 
0 

W 

m 
m 
0 

v) 

z 

0 

W 

W 

I 

0 
W 
N 

m 

m 

I- 

9. 

0 
N 

m 

I- 
\ 
I- 

0 
4 
C 

m 
Ll a 

2 

m 
0 
v) 

v) 
0 
d 

W 
m 
W 

m 
W 

z 

m 
rl 

U 
N 
.-I 
I 

0 
0 
m 
r- 
m 

9. 
I- 
v) 

9. 
d 
W 

15 
\ 
15 

9 
4 
Ll a m 

* 

I- 
W 
In 
4 

m 
9. 
9. 

0 

cl 

0 
0 
.-I 

v) 

I 

0 
m 
d 

0 

w 
< 

W 
\ 
w 

0) 

0) 

m 
c 
L) 
C 

m 
0 
C 

- - 

* 

d 
ul 
v) 

W 

W 
9. 
m 
0 

cl 

0 
0 
0 

r- 
I 

0 
0 
d 

0 

W 
< 

v) 
\ 
v) 

0) 

t 
$. 

4 

0 
N 
C 

a - - 
m 

* 

m 
U 
I- 

d 

W 
N 
9. 

0 

cl 

0 
0 
I- 

W 

I 

W 

0 

0 

m 

W 
< 

W 
\ 
v 

0) 

0) c 
L) 
C 

Ll 

a 

3 

4 
W - 
0 
N 
C 
m 

* 

0 
m 
15 

N 

m 
m 
W 

0 

cl 

0 
0 
0 
W 

I 

0 
rl 
rl 

0 

W 
< 

I- 
\ 
v) 

0) 

0) 

5r 

0) a 

rl 

- 
4 

c 
e;, - 
0 
N 
C 

m 

* 

m 
W 
m 
rl 

N 
9. 
v) 

0 

cl 

0 
0 m 
v 

I 

9. 
W 
0 

0 

W 
< 

r- 
\ 
Lo 

0) 

0) c 
e, 
C 

Ll 
0 
rl 
W 

5 
0 
C 

m 

z 

n 
< 
0 
m 
W 

0 

c 
< 

f 

0 
m 
W 

0 

I 

0 

v) 

0 

m 

0 
v) 
rl 

N 

N 
\ 
N 

9 

5 

4 
rl 
rl 

m 

* 

.r) 

< 
0 
v) 
rl 

0 

c 
< 

c 

0 
v) 
d 

0 
I 

m 
9. 
0 

0 

w 
< 

N 
\ 
N 

0) u 
4 
rl 
Q 

C a 
4 sr 
0) c 
sr c u 
0) 

f 
I 

rl 

2 
m 
m 
4 

* 

.n 
< 
0 
0 
W 

W 
N 

& 
< 

e 

0 
0 
W 

W 
N 
I 

0 
0 
W 

W 
N 

W 
< 

d 
\ 
d 

C 

Ll 
0 m 

* 

n 
< 
0 
N 
m 
0 

0 
9. 
N 

0 

4 
< z 

0 
N 
m 
0 

I 

0 
N 
m 
0 

w 
< 

m 
\ 
d 

0) u 
Q 
rl 
Q c 
L) c a 
rl 

2 
a" 
rl sr 
4J 
1 m 

z 

9. 
N 
15 

m 

m 
m 
9. 

N 

I 

m 
W 
0 

d 
d 

m 
\ 
W 

E 

E 
0 

V 

4 

599 



4344  

0 
n E m c  G m G m  

0 0 0 0 0 0 0 0 0  
C C C C C E C C C  

0 0  0 0  
C C  c c  

45 f 4c I L )  .f 
m S Z  Z m S Z  Z 

C C P ) 3 C 3 c c a 3 C 3 C  
0 0 4  0 0 0 4  0 0 
44 C 4 C 4 4  c 4 c 4  
m u u o m o m u u o m o m  

i b l  
o u  
X C  
00) 
blc 
0 0  
w o  

a u i  
0 0-u 
4 a x  m u  a 
* a  urn bl 
4 0  

u i  
o u  
a x  
u a  a 
abl 

c a c . 5  

0 

n n n r) .nn - n 
c c < < < <  < < 

m w r - o w o m o o ~ ~ m m ~ w  d m  w m m o ~ - m d r l o m  m o  
- m w o m m ~ - v , m d m o ~ ~ .  m r w m o w ~ r m r l m  w o  

m o o . ~ - ~ ~ - ~ m m r - o m ~ ~ - r n  m m  N ~ ~ , + N o N ~ - N ~  - m o  m . .  . o  * d  m . .  
O d N . N m O O O d d O d N N 0  d w  I - O O d O W d d O Y )  d d  
w N  d N  0 w r -  m d d m  m 0 
m N N W  d I- 

. . . . . . . . . .  . . . . . . . . .  

o m  OD m r - m ~ m ~ w o w m  O D -  o o m  m w o r - . c v  0 
I-o w m w w m v , m r ( o v , ~  P N  I - N C O  m o m m v ,  I- ~ ~ m c w c d N m o o w ~ w w  
P O D  o r- o o o d o o d o d  O N  N O 0  r ( C Y 0 0 m  0 

. d O c c d w m N .  m c  . . . . . . . . . . .  . . . . . .  d .  . P  9 2  0 .  . m  . c  
d d m v, N m 

4 4 4 4 4  4 4 4 4  
c e < < < < <  < <  c z z c l <  4 c  z z z z z z z c l c l  ' z z  z z ' z f f c l a z z a  c l <  

m o o o o o o o o o d o o o o  o m  o o o o r - o o o o h l  0 0  y! r - o o o m m m m o o m o o o o  0 0  O O W O W O ~ O ~ .  t w ~ o m m m ~  0 0  m e  
m o w r - w r - m m ~ m o m m I - N  * d  . N d  m . . N  r - o  w . .  
N ~ ~ N ~ O O O N ~ O ~ N ~ N  w m  ~ o o r l o m ~ r ( o m  w o  
d N  d N  d a0 d d w  d 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  I I  I I I I I I I I I I  I I  

. . . . . . . . . . .  . . .  . I -  . d  

o o o o o o o o o o d o o d r -  O N  w o o o r - o o o o N  0 0  
~ m ~ - o v , o m o w ~ m m o w w  m .  m o o o w o m ~ d m  o o  
r - N d v , d v , o m m w o m o o o  o r -  . d o N o i - r - m m .  N .  
In m . w  * d  . r (  
~ m o ~ - ~ o o o o o o o ~ o ~  o m  o o o o o ~ ~ o o m  0 0  

d d r -  N d d CT I- 

. . . . . . . . . . . . .  . . . . . . .  

h l m  
\ \  
N m  

a 
AJ 
4 
4 
4 c 
c a 
4 
>r u 

a 1  

c c  
4 1  
h 4  

2 9  
v n  

o 
\ 
N 

a u 
4 
4 
a c u c a 
4 
x 
L) 

0 
c 
4 
n 

W 
\ 
o 

C 
4 
bl 
1 w 
0 
N 
C 

n 
n 
4 

m 
\ 
d 

a 
a 
C 
a 

x c u 
w 

fl 

m 
\ 
m 

a 
P) c 
L) 
C 

bl 
0 

Lu 
-4 

m w  
\ \  
w w  

c u  
0 4  
b l a  
n c l  

w w  
\ \  
m m  

a 

I- 
\ 
I- 

a 
2 
0 
c 

a 
a 
h c 
AJ 
a 
I: 

4 

4 

N 
\ 
cy 

E 
C 

U 

x 
0 
I: 

n 
4 

m 
\ 
m 

a 
a 
r. u 
C 

C 

c 
01 

m w  
\ \  
w w  

d 
\ 
d 

C 

0 
4 
4 
4 
v) 



4 3 4 4  

w 

ll 
< 
0 
0 
v) 

cy 
d 

c 
< 

c 

0 
0 
v) 

cy 
d 
I 

0 
0 
N 

0 
d 

W 
N 
0 

W 

N 
\ 
cy 

Y 
P) 

4 
4 
v) 

Z 

0 
9. 
d 

v) 
d 
m 

9. 
W 

cy 
0 
N 

4 
< z 

0 
0 

cy 
9. 
m 
I 

0 
0 

W 
N 
d 

W 

m 
m 
d 
d 

m 

w 
\ 
w 

E 

a 
In 

4 

w 

- 
< 
I- 

0 

0 

m 

w- 
m 
0 

0 

4 
< z 

I- 

0 

0 
I 

I- 

0 

0 

m 

m 

w 
< 

m 
\ 
d 

a 
a c u 
a 
u 
0 
4 e 
4 

u 
a c 

# 

n 

eo 
< 
0 

d 

0 

d 
W 
0 

0 

4 
< 
Z 

0 
W 
d 

0 

I 
N 
0 
0 

0 

lu 
< 

c 

m 
\ 
m 

a 
a 
-4 
0 
w 

w 

n 
< 
0 
cy 
m 
0 

m 
d 
0 

0 

cl 

0 
N m 
0 

I 

0 
cy m 
0 

w 
< 

m 
\ 
d 

m 
a 
a 
4 sr 
4 
4 u 
0 
I3 

z 

w 
cy 
m 
m 
N 

m 
rn 
I- 

m 
d 

z 

0 
m 
W 

W 
cy 
I 

0 
d 
d 

N 
d 

d 
I- 
d 

N 
r- 
d 

W 
\ 
W 

E 

-0 
C 

3 

4 

SI 

I- 
I- 
m 
W m 

0 
9. 
0 

m 
W 

J 

N 
I- 

W 
W 
d 
I 

0 
0 
w- 

W 
m 

0 
N 
0 

m 
d 
d 

W 
\ 
W 

0 
4 
N 

a 
C 

2 
w 
C 

0 
lu 
0 

a > 
4 

8 
v) 

r(l 

c u 
4 
3 
4 
u 
4 a 

4 

m 
c 'm 
0 4  

B 

a 
a u 
4 

0 

C 

rl 

s 
e, 

C 

4 c 
u 
4 

u 
3 

m 

n 
m 
4 
4 

E 
c 0 

4 

601. 



.. .. 
U 
C 
4 c  

E X 0  
0 c 0 0  
c 4 4 c  
c 4 d e  
JJ U O U U  
4 C d U d  
3 c o  C I C  

c 4  v c 4  
O m h C C O n  

U 4 0 4  v u 4  
V V J J J J  v u  w x 4 V Y Q )  x 
J J O U O C U Q )  
0) o J J 4 Q )  

a w 4  Q)w > E U >  
J J O 0 E Q ) J J O  

m 4  x m m 4  
0 0 ) 0 4 4 0 Q )  
P U V E C P U  

0 V V I Q )  0 

d a u o  0 4  a 

Q ~n a d -  u o m ~ n  o 

r l c c a m - t c  

4 3 4 4  

&I 
9. 
I 

W 0 ;  m 4 

c1 

0 .  4 
4 
nl 

: 
*r 
4 
lu 

Q) > 
4 
JJ 

rq 
m c 
JJ 

W 
0 
P 
4 
4 

4 
In 

In 
rn \ 
a 
E 
U 

W 

n 
4 
d 
0 
In 

0) 
V 

w 
U a 
n 
In 

U 
0 

W 

C 

0 
C 

U 
W 
0 

U 
C 

JJ 
4 
JJ 

C 

u 
y1 
0 
C 
0 
4 
JJ 
V 

4 
al 
ul 

m 

a 

m 

U\-- 
O C C  

W O O  
4 4  

c m n  
o a a  m 4 4  m v v  
a c x  
a H W  

e. 
a m  
m e 0  
I k Z  

V I  I 

H k Z  

4 

0) 

0 
< 
JJ m 
4 
P 

C 
0 

a t 4  
P J J  
C W  v 
4 0 0 )  
a J J  

Q) 
P 

x c  
u o  
c 4  
0 0  
l W  v 
w o  Q) 
Q ) J J  
U P )  r n n  

4 
4 

4 
E 
Q) c 
V 

k 

d 
m 
0 

0 

0 
rl 
0 

0 

cl 

0 
0 
m 
4 

I 

v) 
N 
0 

0 

W 
< 

d 
d 
\ 
9. 

0, 

4 c 
JJ 
Q) 

4 

4 c 
4 
U 
c 
d 

d 

d 

x 
m e  

X U  

0 0 0 0  
c c . 4 C  

k 

n 
< 
N 
0 
0 

0 

m 
0 
0 

0 

z 

N 
0 
0 

0 

I 

N 
0 
0 

0 

W 
< 

rl 
d 
\ 
d 

0) 

0) c 
JJ 
0 
U 
0 
4 c 
d 
P 

d 

d 

z 

.n 
< 
9. 
0 
0 

0 

W 
0 
0 

0 

4 
< z 

9. 
0 
0 

0 

I 

m 
0 
0 

0 

W 
< 

m 
0 
0 

0 

d 
d 
\ 
N 

Q) 

0 
4 
&I 
a m 
N 

k 

n 
< 
9. 
0 

0 

m 

Ln 

d 

0 

m 

4 
< z 

m 
9. 
0 

0 

I 

m 
9. 
0 

0 

W 
< 

m 
\ 
d 

4 
0 
Q) c 
g 
0 
c 
V 
N 

4 

k 

.r) 

< 
0 
W 
d 

0 

0 
d 
N 

0 

d 
< z 

0 
W 
d 

0 

I 

0 
W 
d 

0 

W 
< 

m 
\ 
d 

Q) 

0, 4 

4 c 
U c 
4 
4 
x c 
JJ 

k 

n 

m 
< 
v) 
0 

0 

I- 

d 

0 

m 

d 
< z 

a, 
v) 
0 
0 

I 

m 
v) 
0 

0 

W 
< 

m 
\ 
d 

4 
0 
Q) c a 
h c 
JJ 

d 

B 
m 
I 
0 
0 
4 c 
Y 

z 

I- 
O 
0 

0 

W 
0 
0 

0 

4 
< z 

rl 
4 
0 

0 

I 

d 
d 
0 

0 

W 
< 

N 
0 
0 

0 

d 
d 
\ 
d 

0) 

0 
4 
JJ 
C 

& 
N 
I 
4 
x c 
JJ 
0, 
E 
9. 

k 

n 

m 
< 
9. 
0 

0 

c 
< 

c 
< 

m 
9. 
0 

0 

I 

m 
CT 
0 

0 

W 
< 

d 
\ 
d 

4 
0 
0, c 

U 
U 
d z 
9. 

a 

z 

W 
d 
0 

0 

m 
0 
0 

0 

cl 

Q, 
d 
0 

0 
I 

N 
0 
0 

0 

W 
< 

d 
rl 
0 

2 

m 
0 
d 
W 
0 
d 

m 
W 
W 
d 
W 

cl 

0 
0 

I- 
d 

I 

0 

0 
W 

N 

m 

m 

m 
m 
N 
m 
0 
d 

m 
m 
\ 

E 
d 
E 

4 
4 

k 

W 
In 
4 

cn 

m 
P 
CT 

v) 

cl 

0 
0 
r( 

d 
m 
I 

0 
0 
0 

m 

W 
< 

m 
\ 
N 

h 

P 

k 

m 
< 
0 
0 
In 
W 
W 

0 
0 
m 
W 
m 

cl 

0 
0 
In 

W 
W 
I 

0 
0 
9. 

m 

I- 

9. 

0 
N 

m 

m 
m 
\ 

V 
4 
C 

01 

z 

n 
< 
0 
0 
0 

m 
0 
v) 

In 
m 

m 
m 
d 

cl 

0 
0 

m 
0 
v) 
I 

0 
0 
N 

d 
m 

9. 
I- 
m 
CT 
d 
m 

m 
\ 
m 

.PI 

U 
4 
m 

k 

n 
< 
m 
I- 
0 

0 

m 
m 
0 

0 

d 
< z 

m 
I- 
O 

0 

I 

N 
v) 
0 

0 

W 
< 

m 
\ 
N 

2 
4 

V 
4 
0 
N 
C 

m 

0 
m 

J J O V U  

V Y  0) 
c V Q  U o m  0 

0)Qd c 
4 0)U 0 
aQ)4 01 
€ O m 4  
4 x o Q )  
In Q)P U 

C U O X  0) PJJ 0 

v n  o w  > 

k 

m 
m 
m 
m 

CT 
N 
9. 

N 

z 

0 
0 
W 

I 

0 
9. 
I- 

O 
v) 
d 

N 

m 
\ 
m 

E 
4 
4 
4 

2 
m 

k 

n 
< 
N 
0 
0 

0 

m 
0 
0 

0 

4 
< z 

N 
0 
0 

0 

I 

N 
0 
0 

0 

W 
< 

d 
d 
\ 
d 

0, 

4 c 
U 
Q) 

E 
0 
c 
4 

4 

B 
E 
m 

z 

m 
I- 
m 
0 

m 
v) 
CT 

0 

cl 

0 
0 
cy 

v) 

I 

0 
0 
m 
t-i 

m 
m 
0 

d 
d 

m 
\ 
N 

4 
4 
E 
-0 

V 

Z k  

n 
< 
o w  
0 0  
0 0  
L n .  
v)O 
d 

9.9. 
w o  
Ill0 
9 . .  
N O  

4 
< 

clz 

O m  
O d  
0 0  
I n .  
v)O 
d 
I I  

09. 
.O 

0 0  
P O  
4 

m .  

0 

9 . W  

cy 
d 
9. 

m <  

d 

\\ 
W N  

m d  

e 
E W  
a o  
4 U  
0 0  
44  me 
U V  

z 

I- cn 
m 
m 
N 

m 
d 
N 

W 
d 

4 

0 
0 
m 
W 
N 
I 

0 
0 
N 

I- 

9. 

W 

N 
0 
rl 

m 

m 
m 
\ 

E 
d 

E 
c 
U 

2 

v) 
d 
v) 

v) 
4 

0 
v) 
9. 

N 
d 

z 

0 
0 
m 
m 
d 
I 

0 
0 
0 

v) 

d 
m 
9. 

t-i 
N 

m 
\ 

JJ 
4 
4 

V 
n 

k 

m 
m 
W 

In 
v) 

v) 
I- 
v) 

N 
9. 

z 

0 
0 
d 

W 
W 

1 

0 
0 
d 

rn 
d 

m 
d 
W 

m 
v) 

m 
m 
\ 

U 
Q) a a 
V 

k 

d 
m 
N 

0 

m 
W 
d 

0 

cl 

0 

W 

0 

I 

0 
F 
d 

0 

m 

W 
< 

0 
d 
\ 
Ln 

0) 

2 
m x 
V 

602 



4344: 

0 0  
C C  

0) 
4c c 
W O  u 
>rl 4 
W 3 C 3  
4 0  

cI( c 
w o m o  
crl-acr 
a u d u  
0 0 0 0  
U W X W  
m u a u  
x u  0) o u  blu 
4 0  n o w  Q > >  c w c Q W  c w c w c a m ~ u r l  c o u r l  c r l  c c w c W W  W W  c 

0 4 - 4 4  W 0 4 r l 4 - l  E a 4  W u  0 4  W u  o u  0 0 4 4 4  a 4  0 0 

0 4 - 4 4  X 0 4 4  4 4 4 4 4  X O W 4  X O W 0  a 0 4 4  4 X 4 X 0 
U v ) 3 v ) W v v ) 3 L n 3 I : c v ) W 0 4 b l L n W 0 4 b l 0 4 b l v ~ 3 L n W v ) W v  

E 252: E 2s 25;$28:: 2:: ::: E 25 $ 8  2-8 E 

z 

-ri 
< 
0 

0 
0 
d 
d 
m 

9. 
9. 
ul 
0 
d 

la a ,  d d 

m 

I 

0 

0 
I+ 
I- 
N 

I- 

ul 
9. 
N 
W 
9. 

m 
m 
\ 

C 

bl 
U 

* 

W 
N 

m 
9. 

m 

m 
W 
m 
d 
m 

z 

0 
0 
I- 

d 
W 
I 

0 
0 
m 
I- 

I- 
m 
m 
I- 
m 

m 
\ 
m 

2 
W 
el 

2 2  

nn 
< <  
0 0  
.O 

0 0  
0 .  
m m  
m N  
mul 

9.- 
.d 

I - .  
9.11 
9 . W  
W d  

elel 

0 0  
0 0  
m .  
m m  
m N  

In 
I I  

0 0  
0 0  
.O 

4 .  
9 . W  
m d  

I-d .o 
m .  mo.  
m- 
m 4  
dd 

m m  
mm 
\\ 

E W  
> m  
4 0  m c  
a m  c m  
W C  
4 4  
XI: 

2 

W 

0 

0 

m 

9. 
I- 
O 

0 

2 

0 
W 
4 

0 

I 

0 
W 
4 

0 

N 

N 

0 

m 

m 
\ 
d 

5 

E 
0 

k 

n 
< 
m 
I- 
O 

0 

m 
d 
0 

0 

cl 

m 
I- 
O 

0 

I 

d 
0 
0 

0 

< 

m 
0 
0 

0 

4 
d 
\ 
0 
d 

0) 

El 
0 
c 

0) 

0, 
4 sr 

0 
I: 

#-I 

f 

k 

m 
m 
m 
W 
4 

m 
4 
I- 

N 
d 

cl 

0 
0 
W 

m 
d 
I 

0 
0 

I- 

m 

m 
m 
m 

9. 

m 
m 
\ 

E 
C 

U 

5r 

0 
I: 

n 
4 

k 

n 
< 
N 
W 
0 

0 

0 
0 
N 

0 

4 
< z 

N 

0 

0 

I 

N 
W 
0 

0 

m 

lu 
< 

m 
\ 
d 

W 

0) 
4 
4 
c 
u 
C a 
f 

k 

m 
0 
W 

m 
m 

a, 
m 
0 

I- 
N 

z 

0 
0 
I- 

m 
9. 
I 

0 
0 
m 
m 

m 
I- 
m 
m 
m 

m 
m 
\ 

4 
0 
Y 

z 4 

k 

n 
< 
N 
I- 
O 

0 

m 
I- 
4 

0 

4 
< z 

N 
I- 
O 

0 

I 

0 
9. 
0 

0 

lu 
< 

m 
\ 
N 

W 

0) 

c 
u 
4 
C 

& 
04 

4 

0 

4 

m 
ul 
0 

I 

m 
0 

0 

m 

w 
< 

m 
\ 
r( 

r( 
0 
W 
C 
& 

z 

m 
m 
I- 
I- 
O 
d 

m 
W 

0 
m 
a, 

z 

0 
m 
N 
d 
I 

0 
0 

m 
m 
9. 

9. 
0 
W 
m 
N 

m 
m 
\ 

5 
4 
m 
m 
4 
u 
0 
n4 

* 

0 
m 
m 
9. 

9. 
d 
I- 

d 

el 

0 
0 

? 
0 
d 
I 

0 
0 
W 

4 

0 
I- 
4 

4 

m 
\ 
W 

E 
4 
C 

4 
0, 
v) 

* 

I- 
ul 
m 
9. 

N 
W 
d 

N 

el 

0 
0 
ul 

m 
4 
I 

0 
0 
W 

W 

m 
N 
0 

m 

m 
\ 
N 

bl 
W 

4 
rl 
Ln 

2 

9. 
0 
N 

9. 
W 
N 

ul 
N 

m 
W 
d 

el 

0 
0 

N 
4 
m 
I 

0 
0 

0 
d 

m 

W 

m 
ul 
m 
d 
d 

m 
m 
\ 

5 
4 
W 
Ln 

0 

44c 
W U  

C W 3 C  
0 4  0 
rl c 4  

E m C  

m >-I 

UP o m 
4 c r l  a 
u a u 4  
u o o u  
C U W X  
0 m u  0, 
o x  0) c ou bl 
0 4  0 

0 c r l  c 
4 r l u o  
acrl m 
E u m 4  
4.4 0 0) 
Ln304bl 

on c w  > 

0 

9 4  4 . C  
0) 0)u 

C W C W 3 C  
0 4 0 4  0 
rl rl cI(  

E m  m e  

m > m >rl 

u w u u  o m  
4 c-a c r l  a -  u a u a u d  
u o u o o o  
C U C b l W X  
W m a  m u  W o x  o x  0, 
c o c o w b l  
0 4 0 4  0 
o n  o n  W -  > 
W c WW.4 c 
4-44 W u 0- 
ac a a r l  m 
E u E o m 4  
4 4 4 x 0 0 )  
Ln3tnaI04bl 

z z  

n 
< 
OI- 

mI- 
N d  

m I -  . .  

m 
m 

c d  < .  
d 

4 
c c  < z  

0 0  

m d  
NN 

I I  

0 0  

m o  . .  
m w  
m m  . .  
N O  

0 
9. 

< *  
0 
d 

l u m  

b 

N m  
\\ 
dul 

E 
u a  
U-4 
44 
lu4 
4 4  
7 C  
Lnc 

4 
< z 

m 
d 
0 

I 

m 
d 
0 

0 

lu 
< 

d 
4 
\ 
d 

0 
W 
7 #-I 

0 
r+ 

2 

0 
9. 

'N 

W 
m 

m 
W 
In 
d 
m 

z 

0 
0 
m 
0 
9. 
I 

0 
0 

N 
N 

m 

d 
I- 
d 

N 
I- 
d 

m 
m 
\ 

E 
rl 
W 

C 

> 

* 

N 
cy 
N 

I- 
O 
4 

m 
W 
W 

m 
m 

el 

0 
0 

I- 
4 
4 
I 

0 
0 m 
m 
d 

0 
N 
0 

m 
4 
d 

m 
m 
\ 

0 
4 
N 

k 

ul 
r- 
m 
0 

m 
W 
N 

0 

el 

0 
0 
I- 

N 

I 

N 
9. 
0 

0 

w 
< 

m 
\ 
m 

01 u 
4 
4 
4 
& 
u 
c a - 
4 
5r 

01 

sr c 
u 
W 

5 

2 
m 
n 4 

C 
-4 

0; 

El 
C 

u4 
C 

0 
w 
0 
4 
0 
Q) 4 

9 
ul 

4 

c 
u 
4 
3 
4 
u 
4 
U 

m 

$5 
n .tu. 

W 
& 
u 
0 

C 

4 
u 
a 
2 
u 
4 
W 

0) c 
u 
0 
4 
C 
4 

m 

E; 
u 
9) 
W 

9 
0 
ul 

N 

C 
O W  
-40 
-u 
0 %  
010 u c  
00) 

UP) 
obl w 
5r u -0, 
C S  
W u  

0.u 

wI- 
w v  

u 
. o  

- 0  
u 

NO, 
W 

u w  
0 0  
0, 
ubl 
Q W  

w g  

E O  

a m  

u-2 
l u a  
o c  
b l W  

p5 
a b  
C W  
c 

alu c4 
uo) 

.U 
.-IC 
4 4  

E 4  
t u  
0 0  o c  
4 1  m 
44 
m o  

e m  
0.4 
rl u c  
3 0  

603 



4 3 4 4  

4 4  
4 0  

0 0  
C - 4  

JJ 
4 4  

.U 
alc Lla o u  
w c  
a 0  
Llu 
al sa 
JJa u .. 0 
441 
U L )  
4 0  
UP 

E C  

604 



4 3 4 4  

N 
9. 
I 
W 

z 
v) a: 
k a 
lu 

IJ z 
c, 

0 

v) 
H 
V 
X 
0 a 
lu 
v) a 
H 
0 
v) 

er 
0 
lu 

lu 
0 

u 
64 
v) z 
0 
V 
lu 
0 

P 

4 
4 

-4 
E 
c 
V 

k 

n 
< 
0 
0 
N 

0 

c 
< 

f 

0 
0 
N 

0 

I 

0 
0 
N 

0 

W 
< 

rl 
\ 

d 

0) 

0 u 
O, 

a: 

2 

n 
< 
W 
m 
I- 
N 
0 
I- 

s 
< 

f 

9. 

I- 
N 
0 
I- 
I 

d 

I- 
v) 

m 
m 

m 
m 
N 

0 
d 

m 

N 
\ 

N 

5 
-4 
E 

a: r( 

k 

n 
< 
m 
0 
0 

m 

c 
< 

s 
< 

m 
m 
0 
0 
I 

w 
m 
0 

0 

w 
< 

d 
\ 

d 

0 
W 
N 
d 
I 
Ll 
0 
4 
0 
LI a: 

Z 

n 
< 
0 
m 
m 
In 

c 
< 

c 
< 

0 
m 
m 
v) 

I 

0 
9. 
W 

9. 

r- 
9. 

0 
N 

rn 

N 
\ 

N 

0 
C 

m 
Ll a: 

d 

z 

n 
< 
0 
v) 
cy 

m 

c 
< 

c 
< 

0 
v) 
N 

m 
I 

0 
W 
m 
N 

m 
m 
0 
d 
d 

N 
\ 

N 

E 

E 

V 

4 

2 

z z  

n - t i  
< <  
d 0  
m N  m W  
0 .  
9.N 
d 4  

cc < <  

f f  

d 0  
m N  
m W  
0 .  
9.N 
dd 
I 1  

w o  
Wv) 

w .  
wI-  
r l m  

09. 
. w  

9 . W  

NN 
d 0  
9.d 

m .  

NN 
\\ 

NN 

E ~a 
a d  
4 E  0 0  
d L l  a e  v u  

z 

m 
< 
0 
m 
0 

m 

c 

c 
< 

0 
m 
0 
m 
I 

0 
N 
W 

m 

m 
rl 
W 

m 
v) 

N 
\ 

N 

LI 
al a 

V 
a 

z 

n 
< 
m 
W 

w 
9. 
d 

m 

c 
< 

c 
< 

W 

W 
9. 
d 

I 

W 
m 
N 
N 
d 

m 

I- 

In 
9. 
N 
W 
9. 

N 
\ 

N 

C 

LI 
H 

z 

n 
< 
0 
In 
In 

N 
d 

c 
< 

c 
< 

0 
v) 
v) 

N 
rl 
I 

0 

N 
m 

m 

I- 
m 
m 
I- 
m 

N 
\ 

N 

-0 

0 a 

2 2  

nn 
< <  
0 0  
.O w o  

0 .  
Ov) 
N9. 
m W  

cc 
< <  

cc 
< <  

w o  
0 0  
0 .  
NIn m9. 
W 

I 1  

d w  
9.N 
N W  

9. 

m m  
m .  

I-d 
.O  

In.  

-9. 
v)d 
dd 

m w  

NN 
\\ 

NN 

EO, am 
- 4 0  m c  
a 4  c m  
P C  
4 4  2 2  

k 

n 
< 
0 
I- 

d 

m 

c 

f 

0 
I- 

d 

I 

0 
W 
d 

0 

m 

N 

N 

0 

m 

N 
\ 

N 

x 
a 
U 
0) 
E 

k 

n 
< 
0 
0 
d 

0 

c 

f 

0 
0 
d 

0 

I 

0 
0 
d 

0 

w 
< 

rl 
\ 

d 

al 
2 
0 
4 c 

0) 

0) 

c u 
O, 
X 

4 

z 

n 
< 
0 
v) 
N 

m 
d 

c 

c 
< 

0 
v) 
N 

m 
d 
I 

0 
v) 
N 

m 
d 

m 
I- 
m 
m 
m 

d 
\ 

d 

4 
O, 
Y o 
z -4 

z 

n 
< 
0 
0 
v) 

N 
v) 
I- 

c 
< 

c 
< 

0 
v) 

N 
v) 
I- 
I 

0 
N 

d 
m 
W 

W 

9. 
0 
m 
cy 

m 

N 
\ 

N 

9 
4 
m 
m 
4 
&I 
0 
n4 

z 

n 
< 
0 
0 
0 

m 
cy 
d 

f 

f 

0 
0 
m 
N 
d 
I 

0 
0 

N 
.-I 

m 

W 

m 
m 
m 
d 
d 

d 
\ 

d 

9 
B 
4 

v) 

z 

n 
< 
0 m 
d 

0 
N 

c 
< 

f 

0 
d 

0 
N 
I 

0 
4 
d 

m 
d 

m 

d 
I- 
d 

N 
I- 
rl 

N 
\ 

N 

5 
2 
s 
4 

z 

n 
< 
0 
m 
0 

N 
9. 

c 
< 

f 

0 
0 
N 
9. 
I 

0 
d 
m 
0 
m 

m 

0 
N 
0 
m 
d 
d 

N 
\ 

N 

0 
4 
N 

0 0 
al 

w 
C 

0 
ly 
0 

al 

PI 4 

9 
v) 

4 

c 
JJ 
4 
3 
4 u 
4 
-0 

z 

4 

m 

C 
-4 

m a l  
ale 4 u  
U 
C W  
4 0  

u o  
4-4 c u  
u v  
u a  
o m  4 c  a4 

c C  

w o  
o m  
x m  
cal 
ale 

-4 

a u  

c 4  Llal  a a w  m 
O E  -4 
LlLlal3 
P O C  Ll 
Y c u  0, o m  c 
m O Q U  * nL3coo 

a . P .  

< < <  

5; 
u! 
pc: 



4 3 4 4  

0 ;  ln 0 

N 
C 
o w  
4 0  
U 
0 %  

--p).". . 
4JC 
ala 
TI7 w 
w a l  o u  

.U 
-4c 
a 4  
E U 4  
0 4  
C E  
I &  
b O  o c  
dl 
P n o  

6 .-to 
a l c u o  
o 0 0  c 
o > a l  
U-i E m  

P O 4  
U P )  
0 01 Po 

- l c  
U 44)  
alc s 

7 E O U  c L o 0 1  
a l c  

Q S V  0 
CL) 0 

9 gdP-2 

4 
m 
c 

2 
0) c 

E4 

d b l  
m o  

0 0  
C 4  

L) 
4 6  

r U  
aJc 
ual 0 0  
w c  
Q O  u 0  
c-0 
u a l -  

U .. u 
m a  
U 4 J  
m a l  

E C  

606 



4 3 4 4  

.. 
0 

.. 
0 

0 0  
c c  
c c  
0 0  
4 4  
3 c 3 c  

0 0  
c 4  c 4  
0 0 0 0  

U r l 0 - l  
-0-0 0 0 

a l x a l x  
ualual 
a l a  m u m  bl 0 0  

rl E 4  c 
0 0 0 0  
4 m 4  01 
0 4 m Q  
o a l o a l  
n 4 4 P 4  

4 1 4  a 

f ”  > 

C 
4 c  
e o  
4 4  
E X 4 J  
4 4  u o  LI 
C r l 0  
o c  

C 
C 
0 0  4 c  
r l c  c 0 0  0 0 

rl r l c  c c 
E X 0  0 

al 

4 

0 
c c  
0 0  
44 
m u  
1 4  
4 4  
0 0  
x c  
ala l  

blc 
0 0  
w u  
ca l  
0 4  
m o  
4 E  
ala 
blrn 

W 
cl 
H 
P 

u o  bl 
E d 0  
o c  

x c  c 
b o o  
0 4  0 
0-3.- 
4 O Y  
b l o c  
0 0  4 
R a l d  Q m n  
rl 

E 0  
c 1 0  

0 vlal 

g-5; 
0 4 4  v E c  

X 
rn a bl\ 

0-c-c 
w o o  
44 

c 0 0  

4 u u  
a l c x  
$23 
a u w  

w 
cl 
lu 

W > 
c 
V a: 
W 
X c 
lu 
0 
I3 z 
H 
cl 
n4 
I: 
4 
rn 
rn 
lu 
\ 
H a 

z a: 
rn 
H u 
X c 
0 

E 

[u 

rn 
cl 

H 

n 

m 

s 

H 
W 
V a: 
64 a 
3 
rn 

rn 
a 
0 
(rr 

z 
w 
V z 

9 

a 

8 
lu 
0 
rn 
€4 z 
W 
3 c 
H c 
v) z 
0 
V 
h 
0 
z 
0 
c 
V 
W 
cl 
W In 

U 

h 
a l m  
m a l o  1 w z  
u 1  I 

H k Z  
al < 
C- 

blu 4 m 0 v  ala a I:\ 
3In c E 

rl 

ae m 
m o- 

w 

,-I 
m 
0 

0 

0 
d 
0 

0 

cl 

0 
0 
m 
d 

I 

In 
N 
0 

0 

w 
< 

rl 
d 
\ 

9. 

e 
4 c 
&J 
0, 

4 
0 
rl c 
4 
bl c 
rl 

rl 

d 

w 

n 
< 
N 
0 
0 

0 

m 
0 
0 

0 

z 

N 
0 
0 

0 

I 

N 
0 
0 

0 

w 
< 

r i  
rl 
\ 

d 

0, 

0) c 
0 
0) 

4 
0 
4 c 0 
4 
n 
d 

rl 

z 

n 
< 
9. 
0 
0 

0 

W 
0 
0 

0 

z 

V 
0 
0 

0 

I 

m 
0 
0 

0 

w 
< 

m 
0 
0 

0 

d 
.-I 
\ 

N 

al 

0 
4 
&I 
a 

N 

m 

w 

-ri 
< 
W 
9. 
0 

0 

In 

d 

0 

m 

z 

W 
9. 
0 

0 

I 

W 
V 
0 

0 

W 
< 

m 
\ 

d 

rl 
0 
W c a 
4 
0 
4 c 
V 
N 

w 

n 
< 
0 
W 
d 

0 

0 
d 
N 
0 

z 

0 
W 
rl 

0 

I 

0 
W 
d 

0 

w 
< 

W 
\ 

d 

0) 

0) 
rl 
4 c u c 
2 
rl 
x c 
0 
al z 
N 

k 

m 
< 
In 
0 

0 

m 

I- 

d 

0 

m 

z 

W 
VI 
0 

0 

I 
OD 
In 
0 

0 

w 
< 

W 
\ 

.-I 

rl 
0 
al c 
rl sr c 
&J 

a 

2 
m 
I 
0 
0 
c rl 

Y 

z 

I- 
0 
0 

0 

W 
0 
0 

0 

2 

rl 
il 
0 

0 

I 

d 
rl 
0 

0 

w 
< 

N 
0 
0 

0 

d 
d 
\ 

rl 

al 

0 
4 
&I 
C 

a 
N 
I 

rl 
x e 
0 
0 
E 

w 

n 
< 
9. 
0 

0 

m 

c 
< 

c 

W 
9. 
0 

0 

I 
OD 
9. 
0 

0 

w 
< 

rl 
\ 

d 

4 
0 
al e 

bl 
&J 
4 
2 

a 

w 

d 
W 
0 

0 

In 
N 
0 

0 

cl 

0 
0 
N 

0 

I 
N 
0 
0 

0 

w 
< 

d 
d 
0 

0 

N 
d 
\ 

m 

al 

0 
0 
al 

a 

z 

m 
W 

I- 
V 
I- 
W 

V 

rl 
N 
0 
W 

cl 

0 
0 

I- 
d 

I 

0 

0 
W 
W 
N 

m 

m 
m 
N 
W 
0 
rl 

0 
rl 
\ 

0 
rl 

5 
4 
E 

a: rl 

w 

W 
In 
d 

m 

W 
I- 
9. 

In 

cl 

0 
0 
rl 

rl 
m 

I 

0 
0 
0 

m 

w 
< 

W 
\ 

cy 

x 

2 
4 

w 

n 
< 
W 
m 
0 

0 

c 
< 

? 

W 
m 
0 

0 

I 

W 
m 
0 

0 

w 
< 

.?I 
\ 

d 

0 
W 
N 
d 
I 
4 
0 
d 

w 

n 
< 
0 
0 
In 

W 
W 

I- 
d 
In 

0 
m 

cl 

0 
0 
In 

W 
W 

I 
0 
9. 
W 

9. 

I- 

9. 

0 
N 

m 

0 
rl 
\ 

0 
4 

u 
C 
4 

z 
a: 

z k w 

m 
m 
m 
m 

9. 
N 
V 

N 

z 

0 
0 
W 

9. 

I 

0 
9. 
I- 

0 

0 
m 
d 

N 

OD 
\ 

0) 

E 
a 
4 
rl 
4 

2 

w 

n 
< 
N 
0 
0 

0 

m 
0 
0 

0 

z 

N 
0 
0 

0 

‘I 

N 
0 
0 

0 

w 
< 

rl 
d 
\ 

rl 

0) 

4 c 
&I k 
0 
4 

4 

z 

In 
In 
m 
d 

0 
In 
W 

0 

cl 

0 
0 
N 

v) 

I 

0 
0 
m 
d 

m 
W 
0 

d 
rl 

0 
d 
\ 

9. 

E 
a 
E 

V 

4 

4 

z w  

n 
< 
o w  
0 0  
0 0  
V I .  
In0 
d 

49. 
0 0  
In0 
N .  
9.0 

clz 

O m  
04 
0 0  
V I .  
V I 0  
rl 

I I  

09. 
.O 

0 0  

I-0 
d 

m .  

0 

9.w 
N 
d 
9. 

m <  

0 
dr l  
\ r l  
\ 

0 
dN 

E 
.bl 

€94 
1 0  
4 L I  
u o  
r l r l  
m e  v u  

z 

m 
0 
W 

0 
N 

I- 
N 
0 

In 
d 

cl 

0 
0 

W 
N 

0 
0 
N 

I- 

m 

9. 
W 
W 

cy 
0 
d 

0 
rl 
\ 

0 
d 

E 
a 
4 E 
c 
V 

w 

n 
< 
0 
0 
rl 

W 
W 

In 
N 

In 
m 

m 

cl 

0 
0 
rl 

W 
W 
I 

0 
N 
W 

m 

m 
d 
W 

a, 
In 

0 
d 
\ 

0 
d 

w 

d 
OD 
N 

0 

m 
W 
d 

0 

cl 

0 

W 

0 

I 

0 
I- 
d 

0 

m 

w 
< 

0 
d 
\ 

In 

al 

51 

n 
< 
0 
0 
0 

n 
< 
m 
I- 
O 

0 

In 
d 
In 

m 
0 
In 

,w 
W 

In 
W 
.d 

D 

m 
0 
W 

0 

0 
< 
0 
0 
4 
P 

m 
V 
I 

W 
cl 

0 
0 

W 
0 
In 

I 
0 
0 
N 

rl 
m 

9. 
r- 
In 

9. 
d 
W 

(1) 
\ 

m 

E 
4 
4 

m 

z 

m 
I- 
0 

0 

I 

N 
In 
0 

0 

w 
< 

W 
\ 

N 

51 
0 

V 
4 
0 
N 
C 
0) m 

0 
0 
m 
m 
d 
I 

0 
0 
0 

In 

rl 
m 
9. 

d 
N 

OD 
\ 

OD 

&I 
d 
4 
R 

V 

C 

a l r l  m u  c w  0 
4 0 0  a 0  

a 

n 

rl 
4 

-4 
E 
c 
V 

ti 
E 

a i : :  m m  

LI 

g a ri 

a : u  
bl 

0 
C 

4 sr v u  I I 
V V  9. 



4 3 4 4  
.. 

2 

I- 

W 
W 
0 
In 
N 

W 
9. 
d 
4 
d 

cl 

0 
0 
d 
.-l 
m 
I 

0 

0 
d 
I- 
N 

I- 

m 
CT 
N 
W 
9. 

0 
d 
\ 

0 
d 

C 
u 
U 

* 

W 
N m 
N 
In 

9. 
I- 
N 

I- 
N 

cl 

0 
0 
I- 

d 
W 
I 

0 
0 
m 
I- 

I- 
m 
m 
I- 
m 

0 
d 
\ 

0 
d 

2 
r3 

z z  

n 
< 

0 0  
.O 

0 0  
9 . .  
4In 

d W  
m v  

0 0  
Inm 
w .  
OI- 
d m  

N 

4 
< 
zcl 

0 0  
0 0  
m .  
InIn 
m9.  

W 
I I  

0 0  
0 0  
.O 

d .  
9 . W  
m d  

I-d 
.O 

In .  

W W  
Ind 
dd 

m w  

00 
dd 
\\ 

00 
dd 

€ 0  
d o )  m c  o m  c m  m C  a m  
I:= 

am 

* 

In 

d 

0 

m 

In 
0 
d 

0 

c3 

0 
W 
I- 

d 

I 

0 
W 
d 

0 

N 

N 

0 

m 

0 
d 
\ 

m 

e 
V 

o) 
I: 

z 

n 
< 
0 
0 
d 

0 

N 
N 
0 

0 

cl 

0 
0 
d 

0 

I 

d 
0 
0 

0 

W 
< 

m 
0 
0 

0 

N 
d 
\ 

d 
d 

9) 

2 
0 
C 

0) 

al 

x c u 
I: 

4 

4 

* 

m 
m 
m 
W 
d 

m 
d 
I- 

(Y 
d 

cl 

0 
0 
W 

W 
d 
I 

0 
0 
m 
I- 

m 
9. 
W 

a0 

aD 
\ 

W 

E 
C 

Q 

x 
4 
0 
I: 

n 

* 

-n 
< 
N 
W 
0 

0 

0 
0 
N 

0 

z 

N 
W 
0 

0 

I 

(Y 
W 
0 

0 

W 
< 

W 
\ 

d 

01 
al 
4 
4 
c u 
c a 
z 

C 
4 .m 
4 
0 
al 

a 

W 

C 
4 
4 

E 
* 

I- 
W 
W 

d 
m 

W 
0 
m 
m 
N 

z 

0 
0 
I- 

In 
9. 
I 

0 
0 
W 

m 

m 
I- 
m 
m 
m 

m 

m 
\ 

4 
0) 
Y 

4 z 

* 

n 
< 
N 
I- 
0 

0 

m 
I- 
d 

0 

z 

N 
I- 
O 

0 

I 

W 
W 
0 

0 

W 
< 

W 
\ 

cy 

o) 

al 

c u 
m 
0) 
C 
n4 

* 

n 
< 
W 
m 
0 

0 

I- 

d 

0 

m 

z 

W 
In 
0 

0 

I 

W 
In 
0 

0 

W 
< 

W 
\ 

d 

4 
0 
al c 

LL 

0 
0) o ) c  

. .a4  4 .+..ad 44c 
u 0) 0) O I L ,  9, o)u c m > m > m > c m >  m 5 4  alcalcalco)o)co) c Q 1 3  
E 0 4  0 4  0 4  E 0-4- 0 4  

E m  m m u m  u m  

z 

W 
N 

d 
0 
0 
d 

r- 
W 

N 
9. 
W 

z 

0 

0 
m 
N 
d 
I 

0 
0 

m 
In 
9. 

W 

9. 
0 
W 
m 
N 

0 
d 
\ 

0 
d 

E 
4 m 
01 m u 

* 

0 
d 
9. 

m 

9. 

d 

m 

m ' .  
4 
< 
2 

0 
0 
N 

0 
d 
I 

0 
0 
W 

d 

0 
I- 
d 

d 

W 
\ 

W 

E 
0.: 

0) 
.-4 
0) 

L L v )  

* 

I- 
In 
m 
9. 

N 
W 
d 

N 

cl 

0 
0 
m 
W 
d 
I 

0 
0 
W 

W 

W 
N 
0 

W 

W 
\ 

N 

u 
o) 

4 
4 
v) 

z 

W 
W 
I- 

w 
9. 
N 

W 
In 

N 
W 
d 

cl 

0 
0 

N 
d 
m 
I 

0 
0 

m 
0 
d 

W 

m 
In 
m 
d 
d 

m 

m 
\ 

z z  

n 
< 
OI- m I -  
mI- 
Nd  
. .  

m 
m 

ed < .  
d 

4 e <  
< Z  

0 0  

m d  
NN 

I I  

0 0  
m w  
m m  

m o  . .  

* .  
N O  

m 
0 
CT 

< .  
0 
d 

urn 

twm 
\\ 

d m  

E 
Q 4  
o)a 

* 

W 
0 
0 

0 

9. 
0 

9 
0 

2 

m 
d 
0 

0 

I 

m 
d 
0 

0 

W 
< 

d 
4 
\ 

d 

al 

al 

0 w 
4 

C 
4 
01 
4 
0 
0, 
u 
0 

W 

C 

4 

U 

a 

m 

0 m u m  m 
4 4  4s 

al alu 

Co)CalZC 
0 4 0 4  0 
-4 4 c 4  
O Q U Q  0 Ql 

u o u o o o  c u c u o ) x  
o) m a  m u  0) 
o x  o x  0 c v c o a u  
o m 0 4  0 

m > m >-4 

m c m c d a  .u a u a u r l  

o n  o n  
o) c alas c 
4 4 4  atu 0 
ac a a - 4  a 
E U E O B 4  
4 4 4 x 0 0 )  
v) 3 v )  an4 u 

z 

m 
I- 
I- 

m 
m 

0 
W 
In 

(1) 
N 

z 

0 
0 
m 
0 
9. 
I 

0 
d 
d 

m 
d 

d 
I- 
d 

N 
I- 
d 

0 
d 
\ 

0 
d 

* 

W 
m 
0 
m 
W 

m 
m 
W 

CT 
m 

la 

0 
0 

I- 
d 
d 

I 

0 
0 m 
W 
d 

0 
N 
0 

m 
4 
d 

0 
4 
\ 

0 
d 

E 

-0 

C m 

4 

0 

> N  
4 

* 

In 
I- 
In 

0 

In 
W 
N 

0 

cl 

0 
0 
I- 

N 

I 

N 
w 
0 

0 

W 
< 

W 
\ 

m 

al u 
4 
4 
4 c u c a 
1 

4 x 
al 

x 
C u 
w 

5 

2! 

2 
01 

al 0 
0, 

W 
C 
u 

W 
0 
4 
al 

o) 
4 

P 
m 

4 

2 

m 

5 
4 
3 
m u m 
Q 

u n  
W c l  

cal 

Q 
0 
In 

w v  
a m  
. o  

I - 0 1  u 
N o )  

U m 
U W  
0 0  
al u u  
ala 
" 2  
u a  o c  
u o )  
85  
a u  c m  
c 

o)u 
c 4  
uo) 
.Q 4 c  
4 m  

0 4  C E  
l u  m 0  o c  

.+I  m m o  
4 4  

E 4  



4344  

4 0  
m E  u c  
w 0 0  
0 c 4  



4 3 4 4  

0 0  
0 ) C C  m u m  E m  m t m  ..a4 4 . ~ 4 4  

JJ 0, O I L )  w 
c m > m > c m >  
P ) c P ) c P ) P ) c w  
E 0 4  0 4  E 0 4  a 4  4 a 4  
4JJaua4uu 
0 ) 4 C 4 C P ) 4 C  

U 3 U 3  bl3 
hJJ 0 u 0 hJJ 0 
U C b l C U U C U  

..a P) PP) P4.P) P 
L) o x  O Y O  o x  
0 ) c o c o P ) c o  

4 0 4 0 4 4 0 4  
d O P O R Q I I U P  

c P) c m a  c P)c 

i a i c  s 
0) O I L ,  JJ m > m > 4  4 

c c w c o 3 c s  
0 0 4 0 4  0 

01 
cl 
U 
nl 
z 
v) 

2 
lu 
01 

c1 
V 
2 

d 
U 

01 
X 
c1 
lu 0 
W z 
H 

; 
f 
v) 
lu 
\ 
H a 
r 
0 a 
lu 

In 
cl 
H 
0 
v) 

0 
U 

5 
3 
v) 

3 
v) 

a 0 
lu 

z a w 
U z 
0 
U 

lu 
0 
v) 
c1 z w 
3 
c1 
U 
c1 
v) z 
0 
V 
ru 0 
2 
0 

c1 
U 

w 
v) 

m 

U 

3 

U\  
--o-c-c 

W O O  
44 

c m m  
0 1 3  m 4 4  
4 0 0  
a c x  
Z H W  

0 4 - 4 4  P) 0 4 4  

0 4 4  4 x 0 4 4  uv) 3 v )  wuv) 3 

E P f  2: I P f  
. . .  

h 
o m  
ow0 

0 1  I 

U k Z  
0, 

a w z  
4 

U H  5s 
P)u o x  a E \  a* P 

3 m  c E 
m o-  

k 

9. 
cy 
0 

0 

W 
0 
0 

0 

il 

W 

0 

0 

I 

9. 
0 
0 

0 

m 

W 
c 

I- 
\ 
m 

P) 

4 c 
JJ 
w 
U 

4 e 
4 
U 
c1 
rl 

rl 

rl 

k 

n 
< 
N 
0 
0 

0 

W 
0 
0 

0 

4 
< z 

N 
0 
0 

0 

I 

N 
0 
0 

0 

W 
c 

I- 
\ 
rl 

0) 

0 
4 
JJ 
C 

% 
N 

4 
>r e 
JJ 

+! 
w 

k 

rl 
9. 
0 

0 

I- 
rl 
0 

0 

il 

0 

rl 
m 

k 

rl 
W 
W 

m 

W 
In 
N 

W 

il 

0 
0 
m 
W 
rl 
I 

0 
0 
W 

W 

W 
c 

I- 
\ 
m 

h 

8 
4 
u 
C 
4 

k 

n 
< 
0 
rl 
N 

0 

e 

e 
< 

0 
rl 
N 

0 

I 
0 
d 
N 

0 

W 
< 

rl 
\ 
4 

9. 
In 
N 
d 
I 
Ll 
0 
4 
0 
U 
4 

k 

m 
< 
0 
0 
9. 

m 
m 

W 
W 
m 
W 
d 

cl 

0 
0 
9. 

In 
m 

I 
0 
0 
I- 

rl 

I- 

9. 

0 
N 

m 

I- 
\ 
I- 

o 
C 
4 

$ 
a: 

z 

m 
W 
0 

W 
9. 
9. 

rl 
In 

d 
rl 
m 

z 

0 
0 

I- 
m 
W 
I 

0 
0 
W 

m 
m 

9. 
I- 
In 

9. 
rl 
W 

I- 
\ 
I- 

E 
3 4 
4 
4 m 

k 

n 

m 
c 
m 
0 

0 

N 
0 
N 

0 

4 
< z 

m 
0 

0 

I 

m 
0 

0 

m 

m 

W 
< 

m 
\ 
rl 

0) 

0, e 
&I 
C 

U 
0 
3 
d 
W 
I e 
0 
C 

m 

k 

n 
< 
0 
In 
d 

0 

m 
W 
0 

rl 

4 
< z 

0 
m 
rl 

0 

I 

I- 

0 

0 

m 

W 
< 

I- 
\ 
N 

2 
4 

tJ 
0 

C 

4 

m 

k 

n 
< 
0 
0 
I- 

W 

rl 
W 
9. 

N 

il 

0 
0 
r- 
W 

I 

0 
0 
W 

0 

0 
In 
rl 

N 

I- 
\ 
I- 

z 

n 
< 
0 

0 
0 

W 
m 
m 

W 
0 

rl 
rl 

m 

cl 

0 
0 

W 
m 

I 

0 

0 
rl 
In 
N 

m 

0 

9. 

N 
rl 
9. 

m 

I- 
\ 
I- 

k 

n 
< 
m 
0 
0 

0 

m 
0 
0 

0 

4 
< z 

m 
0 
0 

0 

I 
m 
0 
0 

0 

W 
< 

I- 
\ 
rl 

z 

I- 
m 
m 
W 
4 

9. 
rl 
m 
N 
rl 

z 

0 
0 
W 

m 
rl 
I 
0 
0 
In 

W 

9. 

W 

N 
0 
4 

m 

I- 
\ 
I- 

z 

m 
m 
m 

In 

W 

N 

W 

m 

z 

0 
0 
N 

rl 
rl 
I 

0 
0 
I- 

In 

rl 
m 
9. 

rl 
N 

I- 
\ 
I- 

z 

m 
rl 
I- 

m 
m 

.-I 
r- 
m 
I- 
N 

cl 

0 
0 m 
9. 
9. 
I 

0 
0 
W 

9. 
rl 

m 
rl 
W 

W 
In 

I- 
\ 
I- 

k 

9. 
0 
I- 

O 

m 
9. 

0 

m 

z 

0 
0 
cy 

rl 

I 

m 
N 
rl 

0 

W 
< 

m 
\ 
W 

z 

I- 

0 
W 
I- 
In 
rl 

9. 
I- 
m 
0 
rl 

il 

0 
0 
m 
W 
rl 

I 

0 

0 
rl 
In 
In 

I- 

In 
w 
N 
W 
w 

I- 
\ 
I- 

k 

n 
< 
0 
0 
rl 

I- 
W 

9. 
d 
m 
m 
N 

il 

0 
0 
rl 

I- 
W 
I 

0 
0 
0 

I- 

I- 
m 
m 
r- 
m 

I- 
\ 
I- 

z 

n 
< 
0 

0 
0 

N 
,-I 
0 

0 

W 
0 
0 

0 

cl 

m 
N 
0 

0 

I 

N 
0 

0 

m 

W 
< 

m 
0 
0 

0 

I- 
\ 
rl 

0) 

0 
4 
JJ 
3 

N 

m 

m 
m 
I- 
m 
N 
W 

9. 
m 
r( 

w 
m m 
0 

z 

0 
0 
0 

N 

I 

0 
W 
W 

d 
0 
4 

0 

I- 
rl 
m 
m 

rl 
m 
I- 
W 

z 

0 
0 
In 
In 

I 
m 

0 
< 
u 
Lo 
4 
n 

9. 
9. 

I 
W 

C 

0 1 4  
P L ,  
C W  u 
4 0 0 ,  a L )  

n 

I 

0 
0 

m 0 
0 

I- 
I- 
m 

I- 

m 
W 
m 
d 

m 

I- 
\ 
I- 

O 

W 
m 
m 

m 
m 
N 
W 
0 
d 

I- 
\ 
I- 

E 
C 
4 
E 

a: d 

n 

W 
< 

m 
0 
0 

E 
4 

E 
3 
4 
m 
0, 

z r 

5 
4 
E 
L1 
c 
U 

0 
2 
4 
>r 
U 

r( 
d 

610 



4 3 4 4  

e 
al Q J O t i  

4 0 4  O vlal 
> m > c d u  
a l c a l o  c 
rl 0 

w u w  5 . c c  
c m c u o o  
o u o u u  
u c u m O A  
Pal m u  al c 
Y O A  0 u-Q 

1 u a 0 - 1 0  

0 c U P  a l r l  m o m m w n  n u n d - .  

0 0 
a l c  a l a l c o ) a l  m u m  E m  m m u m u m  u m u m  

s 
0 
v) 

2 

n 
< 
0 
0 
0 

W 
m 
I- 

9. 
VI 

In 
W 
N 

cl 

I- 
I 

-- 0 
0 
m 
d 
9. 

d 
0 

9. 
9. 
d 
d 

I- 
\ 
I- 

b 

9) 

m 

k 

N 
I- 
d 

0 

m 
m 
0 

0 

I4 

0 
9. 
9. 

0 

I 

0 

d 

0 

m 

N 

N 

0 

m 

I- 
\ 
N 

u 
1 0 
u 

2 

W 
d 
0 

0 

m 
0 
0 

0 

cl 

0 
cy 
0 

0 

I 

9. 
0 
0 

0 

W 
< 

m 
0 
0 

0 

I- 
\ 
I- 

o) 

u 
rl c 

al 

0 
5. c u 
al z 

z1 

rl 

k 

n 
< 
0 
0 
9. 

m 

m 
9. 
0 

W 

;I 

0 
0 
9. 

ol 

I 

0 
0 
N 

m 

m 
9. 
W 

m 

I- 
\ 
I- 

E 
7 

0, 
0 

5. 

0 z 

n 
d 

z 

m 
cy 
m 

m 
d 

9. 
d 
v) 

Y) 
d 

z 

0 
0 
W 

m 
d 
I 

0 
0 
I- 

m 

m 
I- 
m 
m 
m 

I- 
\ 
I- 

rl 
0) 
Y 

4 z 

k 

n 
< 
0 
d 
m 
0 

Y) 
d 
m 
0 

4 
< z 

0 
rl 
m 
0 

I 
0 
W 
d 

0 

W 
< 

I- 
\ 
m 

4 
0 
o) c 

n d  

z 

W 
W 

W 
W 
d 
d 

m 
N 

VI 
9. 
m 

z 

0 
m 
9. 
d 
I 

0 
0 

W 
v) 
9. 

9. 
0 

m 
N 

m 

I- 
\ 
I- 

5 
4 
m 
m 
m u 
0 
n4 

k 

I- 
o 
W 

N 

m 
W 
m 
d 

il 

0 
0 
m 
cy 

I 

0 
m 
I- 

O 

0 
I- 
d 

rl 

I- 
\ 
W 

E 

C 

rl 
0) 
v) 

4 

k 

W 
W 
W 

9. 

v) 
v) 
v) 

N 

cl 

0 
0 
m 
W 

I 

0 
0 
o 
9. 

m 
N 
0 

m 

I- 
\ 
m 

u 
0) 

rl 
4 
v) 

z 

n 
< 
0 
0 
0 

9. 

cy 
m 

d 
o 
0 
I- 
rl 

d 

0 
0 

9. 

N 
I 

0 
0 

m 

m 
d 
I- 

W 

m 
v) 
m 
d 
d 

I- 
\ 
I- 

E 

U 

v) 

4 

2 

0 
9. 
r- 
0 

I- 
I- 
9. 

0 

z 

0 
0 
0 

d 

I 
0 
0 
0 

d 

b 
0 
9. 
m 
0 
d 

I- 
\ 
N 

5 
4 
d 
-4 
m c c 

~~ 

k 

n 
< 
m 
0 
0 

0 

m 
0 
0 

0 

4 
< z 

m 
0 
0 

0 

I 

m 
0 
0 

0 

W 
< 

I- 
\ 
d 

0) 

0) 

0 c 
4 

z 

I- 
ol 
I- 

m 
cy 

0 
0 
0 

W 
cy 

z 

0 
0 
In 

m 
m 
I 

0 
0 
m 
I- 
d 

d 
I- 
d 

N 
I- 
d 

I- 
\ 
I- 

E 

-0 

C 

> 

4 

z 

m 
0 
W 

N 
m 

0 
0 
m 
d 
m 

cl 

0 
0 

N 
0 
d 
I 

0 
0 
Y) 

0 
rl 

0 
cy 
0 

m 
d 
d 

I- 
\ 
I- 

O 

4 
N 

0 
C 

2 
w 
C 

O 

w 
0 
d 
0 
al 
4 

do 
v) 

m 
c u 
rl 
3 

m u 
m 

W 

m 

C 
4 

-0; 

-a P 
a l m  m u  

m u  4 m  
4 

Q C  u 
11 

alu u m  
o w  
c s  o m  
O L I  

m o )  
ale 
r l u  
W 
C U  
4 0  c 
u o  
4 4  c u  u 0  
u a  
r l c  a4 
s r r l  
u m  
4 1  r l m  
4.4 

a m  

W G  

o m  

n >  
nsr o n  
a-0 

0, 
m u  

m 
. E  s4 
o u  
r n m  

W 

E 4  

4 c  u o  
O 4  
alu 

U-l 
Ll 

w u  
4 

u a  o n  

o m  

4 
WI-  

w v  
401 u 
r u  

- 0 )  
e, 

NO, 
U 

u w  
0 0  
0, u u  
ala 

w 1  
o c  
ual 

w-2  

45 
a u  
cal c 
alu e4 
ual 

.U 
r l c  
m 4  

o m  
C E  t u  
P O  
o c  
r l l  
P 

E, 

m o  
-id 

cm 
0 4  

al d l  .e u 4 al 
I - u a l u u  

N U  au m 
u a m  m c c  

u 0 m  
O * - iual  
a l C h 0 E  u alu c 
a > a l  al 
w 4  E m e  

D04i-4 
W a l  o m m u .  

4 C d  u m o ) , c  
alc 15  

1 E O u  c I n m u  
0, c o  

a l c v  0 c u  0u u m m  
c 4  ala 

r O  c u  
rl c u m  
a - 0  c 
E U r l W 4  
blV4J.d 
0 - 0  c 
c oalal  
I r l U Y >  P a  al m - l  

a a 4  

-2 :;:a 

0 > 0 2  P 
d u  

a 
u 
0 ..u- 
0 

71 
E 
E 
X 
4 

2 
9 , -  c 

4" 
lc; 
mw 
ma 
m r l  a m  
3 

C r l  
o a  
4 E  
o m  am 
20 u c  u u  m 
4 w  
- 0 4  
4 4  
4 0  

0 0  
C- i  u 
4 m  
.U 

alc 
ual 
0 0  
w c  
alo u 0  
SU 
ual 

&I .. u 
m a l  u u  
m a l  

W 0  

E C  

alE 
r l a  
2.5 

m c 
\9 
d 



4 3 4 4  

X 
rn 

cl 
lu 

2 

Dl 
I 
H 

lu 
0 
W z 
01 
I: 
r 
2 
rn 
H 
U 
I: 

lu 
2 

a 
0 
lu 

h 
0 
rn c- z w 
1 w 
U w 
VI z 
0 
U 
lu 
0 
z 
c. 
U w 
cl 
w 
rn 

2 

e. 
a m  
a o , o  a * z  
0 1  I 

H * Z  

d 

9) 
c 
C -  

LlH a P o,v o,Y a I:\ 
adP 0, 

3 m  c E 
a o- 

a- 
C P  
C Y  
a \  
U P  
=E 
0 
c 
u 
u) 
4 
P 

C 

o , 4  m u  
c w  0 
m o o ,  a e ,  

P 

d 
m 
0 
4 
E 
c 
U 

z 

n 
c 
I- 
I- 

I- 
ln 
m 
I- 

c 
c 

f 

W 

I- 
v) 
m 
I- 

I 
OD 

W 
m 
o\ 
W 

m 
m 
N 
W 
0 
d 

N 
\ 
N 

5 
9 
4 

d 
4 

* 

n 
c 
W 
0 
0 

0 

c 
c 

f 

W 
0 
0 

0 

I 
W 
0 
0 

0 

W 
c 

d 
\ 
d 

cv - 
N 
d 
I 
Ll 
0 
d 
0 
Ll 
4 

w 

n 

a 
c 
0 

N 

0 

c 

c 
c 

0 
o\ 
N 

0 

I 

0 

N 

0 

a 

W 
c 

d 
\ 
d 

9. 
m 
N 
d 
I 
Ll 
0 
4 
0 
0 
4 

* 

n 
c 
0 
I- 
d 

d 
m 

c 
c 

f 

0 
I- 
d 

d 
m 

I 

0 
W 
r- 
0 
d 

I- 
o\ - 
0 
N 

N 
\ 
N 

0 
4 
C 

u) 
Ll 
4 

2 

n 
c 
0 - 
0 

d 
I- 
N 

c 
c 

f 

0. 
0 

d 
I- 
N 

I 

W 
0 

m 
0 
N 

9. 
l- 
m 
9. 
d 
W 

N 
\ 
N 

5 
4 
Ll 

m 

z 

n 
c 
0 
m - 
d 

c 
c 

f 

0 
m 
9. 

d 

I 

0 
m - 
d 

0 
m 
d 

N 

4 
\ 
d 

E 
4 
d 
d e 
m 

z 

n 
c 
0 
N 
W 

m 

c 
c 

f 

0 
N 
W 

m 

I 

0 
m - 
N 

a 
W 
0 

d 
d 

N 
\ 
N 

E 
3 

E a 
V 

4 

z z  

nn 
c c  
w o  
ml- 
4. 
Nln 
9.4 
m 

.a 

cc 
c c  

f f  

w o  
NI- - .  
m m  

d 
I 1  

0 0  
I-9. 
09. 
C Y .  
dN 

d 

da 

0 -  
. w  

9 . W  
0 , .  
NN 
40 
9.4 

NN 
\ \  
NN 

E 
E 3  
a r l  
4 E  
0 0  

d L l  a c  v u  

n 
c 
0 
m 
w 

m 
N 

c 
c 

f 

0 
ln - 
m 
N 
I 

0 
m 
0 

N 
cy 

a 
d 
W 

W 
m 

N 
\ 
N 

Ll 
o, a a 
V 

z 

n 
c 
a 
I- 
O 
W 
9. 
d 

c 
c 

c 
c 

W 
0 
W - 
d 

I 

o\ 

d 
OD 
N 
I- 

I- 

In - 
N 
W 
9. 

N 
\ 
N 

C 

Ll 
H 

* 

n 
c 
0 
m 

m 
m 

a 

f 

c 
c 

0 
m 
a 
m 
m 
I 

0 
W 
P 

m 
d 

I- 
m 
m 
I- 
m 

N 
\ 
N 

x 
cl 

z 

n 
c 
W 
W 

m 
N 
ln 
W 

c 
c 

c 

a 
m 
N 
m 
W 

I 

m 
m 
0 
m 
m 

I- 

m 
W 
m 
d 

a 

N 
\ 
N 

E 

m 
4 

o, 

P z 

z 

n 
c 
0 
d 
d 

0 
W 
I- 

f 

c 
c 

d 
d 

0 
OD 
I- 

I 

9. 
0 

W 
m 
N 

,-l 
0 - - 
d 
d 

N 
\ 
N 

o, 
u) 
Q) 
C 

P 

m 
I: 

z 

n 
c 
0 
W 
N 

0 

c 
c 

c 
< 

0 
W 
N 

0 

I 

0 
m 
d 

0 

N 

N 

0 

a 

N 
\ 
N 

e 
0 
o, 
I: 

z 

n 
c 
0 
ln 

m 
d 

-! 

f 

c 
c 

0 
m 
N 

m 
d 
I 

0 
0 
N 

N 
d 

a 
I- 
m 
m 
m 

N 
\ 
N 

4 
0) 
Y 

4 z 

z 

n 
c 
m 
OD 

W 
I- 
O 
d 

f 

c 
c 

a 
W 
I- 
O 
d 

I 
o\ 

W 
I- 
0 
d 

W 

9. 
0 
W 
m 
N 

d 
\ 
d 

E 
4 
0) 
a 
m u 
0 
I% 

2 

n 
c 
0 
m 
m 
o\ 
OD 
d 

f 

c 
c 

m 
m 
o\ 
W 
d 
I 

d 
m 
I- 
W 
d 

W 

o\ 
m 
m 
d 
d 

N 
\ 
N 

3 
4 a 
VI 

z 

n 
< 
0 
OD 
CT 

a 
N 

c 
c 

f 

0 - a0 

a 
N 
I 

0 
N 
m 
W 
N 

d 
I- 
d 

N 
I- 
d 

N 
\ 
N 

9 
4 a 
C 

> 

z 

-n 
c 
0 
N 
9. 

W 
9. 

f 

c 
c 

0 
N 
9. 

W 
9. 
I 

0 - 
N 

W 
m 

0 
N 
0 

m 
d 
d 

N 
\ 
N 

0 
4 
N 

W 
0 
d 
0 > 
d 

dP 
m 

m 
c u 
4 
3 
4 
e, 
m a 

a 

-2 
0 
LA m 
Y 

m n 

f 
u! 
& 

612 



4344  

'613 



4 3 4 4  
.. .. 
e, e, r C 

c 4 c  
0 0  c 0 
4 c  4 4 

X U  E X L )  
a &  4 4 

o b l u  uobl 
dL)4 C d L )  

c 3 c o  c 
V I $  c z  U A  $ 

I C  c 0 0) x c  c 
4 o L ) r l o 4  0 u o u L ) o  
ox -0 )  x 4 o x  0)cL)P)blP)c 
0 4 0 )  0 0 4  
a r l u  un an oaun 

ow.+ 
E L ) >  EL)  a m 4  c c a  n 
E 0 ) L ) O O E O  4c4 01 

4 4  0 0) 0 4 4  €ea u u  E C  

0 0 - 1  a u o o  

x mm 4 IZ-S 

- 
4 

o c  
E 4  

5 5 4 J  
4 c  
S C O  0 0  
C 4  
o m >  
u.4 0 
V O L )  

- 0 - x  4 
U 0 ) U  
a 0  

0 4  
0)w-l 
4 c c  

d a h  

a un 

0 0 ) o  
& b l U  

w 
cl 
H 
a 
z 
v) 
4 
w 
cl 
Lu 

W 
> U 
P 
0 
U 
E -  
01 
t 
P 

h 
0 
0 2 
H 
cl 
B 
f 
v) 

h \ 
H a 
0 z 
4 
v) 
U 
U 

X 
P 
0 

I: 
0 a 
la4 

v) 
cl 
U 
0 
VI 

w 
U 

m 

2 a 

m 
3 
v) 

1 
v) 

a 
0 
Lu 

z a 
W 
U z 
0 
U 

v) 
P z 
P 
H 
P 
v) z 
0 
U 
tu 
0 
z 
P 
U w 
cl 
w 
VI 

g 

0) P)u L) 
m > n > 4  4 
c 0 ) c P ) 3 c 3  
0 4 0 4  0 

mL)mL)m 

0 L ) O L ) O  x c b l c b l  
0) 0) 00) v o x  o x  
b l c v c o  
0 0 4 0 4  

a m c e c  
4 ~ 1 a u a  

w o n  o n  

-LI\ ~ 

o c c  
w o o  
44 

c n m  
n r l r l  
4 0 0  
0 ) c x  

o a a  

aulrl 

> 
c w u a l c  c 4 c  0) c 0) c o r l  0 4 4  O L )  o r ( 4 r l 4  

0) 4 x a 4  0 0 0) 4 4  4 4  
: 2s E.5 2: 3 a5 E.5 
L I v ) r n v ) 3 U & b l v ) 3 v ) 3  

> 
0) c 4 c c  a, c 011 c0)  c 
444.8 0 o r l 4 r l  0) 0 4 4  

4 4 0 0 ) 0 4 4 4 x 0 4 4  - - 
v) 3a bluv) sv) 0)uv) 3 

E.5: : I E5 as P 25 

h 
a m  
u 0 ) o  a k z  

k 

9. 
N 
0 

0 

W 
0 
0 

0 

cl 

W 

0 

0 

I 

9. 
0 
0 

0 

m 

w 
< 

I- 
\ 

m 

0) 

4 c 
L) 
P) 

bl 
0 
4 c 
4 
bl 
H 

rl 

rl 

rl 

Z k  

nn 
< <  
W m  
.O 

m 0  
.-I. 
N O  
9. 
m 

m m  
N O  w o  w .  
d 0  

4 
< 

J Z  

W m  
4 0  
N O  
9 . .  
Y)O 

I 1  

O m  
.O 

0 0  
d .  
Vi0 
N 

0 

9.w 
N 
d 
9. 

m <  

m I -  

m r l  
\\ 

0) 

Y( 
4 

2 
2 

4 C  

4 
U 

4 0  
r l b l  
4 4  v u  

on 

z 

W 
N 
N 

W 
rl 

rl 
W 
rl 

m 
rl 

z 

0 
0 
W 

m 
rl 
I 

0 
0 
m 
W 

9. 
W 
W 

N 
0 
rl 

m 

m 
\ 

9 
E 
4 

c 
U 

w 

9. 
0 
I- 

O 

m 
W 
9. 

0 

z 

0 
0 
N 

rl 

I 

m 
N 
rl 

0 

w 
< 

m 
\ 

W 

0) 

2 
4 
x 
U 

* 

n 
< 
0 
0 
rl 

I- 
W 

I- 
m 
9. 

I- 
N 

cl 

0 
0 
rl 

I- 
W 
I 

0 
0 
0 

I- 

I- 
m 
m 
I- 
m 

m 

m 
\ 

U 

0) 
cl 

z 

W 
rl 
0 
0 

0 
d 
0 

0 

z 

m 
N 
0 

0 

I 

N 
0 

0 

m 

w 
< 

m 
0 
0 

0 

I- 
\ 

rl 

0) 

0 
4 
L) 
7 

N 

m 

k 

n 
< 
N 
0 
0 

0 

W 
0 
0 

0 

4 
< z 

(v 
0 
0 

0 
I 

N 
0 
0 

0 

44 
< 

I- 
\ 

4 

0) 

0 
4 
L) 

! 
N 

I 
rl 
x 
5 
z 
9. 

k 

d 
u. 
0 

0 

I- 
d 
0 

0 

cl 

0 

rl 

0 

I 

0 
0 

0 

m 

m 

w 
< 

m 
0 
0 

0 

I- 
\ 

m 

0) 

0 
L) 
0) 

4 

k w 

n 
< 
W 
0 
0 

0 

f 

c 
< 

W 
0 
0 

0 
I 

W 
0 
0 

0 

w 
< 

rl 
\ 

rl 

N 
9. 
N 
rl 
I 
bl 
0 
rl 
0 
bl 
4 

k 

n 
< 
0 

N 

0 

m 

C 
< 

c 
< 

0 

N 

0 

I 

0 
rl 
N 

0 

m 

w 
< 

N 
\ 

N 

9. 
In 
N 
rl 
I 
bl 
0 
r( 
0 
bl 
4 

w 

n 
< 
m 
0 

0 

m 

N 
0 

? 
0 

4 
< z 

m 
0 

0 

I 

m 
0 

0 

m 

m 

W 
< 

m 
\ 

4 

0 
P) 
C 
L) 

4 

0 
4 
w 
a 

e 
0 
N 
C 

m 

k 

n 
< 
0 
m 
rl 

0 

m 
W 
0 

rl 

4 
< z 

0 
m 
rl 

0 
I 

I- 

0 

0 

m 

w 
< 

I- 
\ 

N 

U 
4 
V 

0 
0 

C 

4 

m 

k 

m 
0 
W 

m 

0 
m 
m 
N 

cl 

0 
0 
r- 
W 

I 

0 
0 
W 

0 

0 
m 
.-I 

N 

W 
\ 

W 

4 

2: 
4 
rl 
rl 

m 

z 

m 
9. 
9. 

m 

rl 
N 
9. 

rl 

cl 

0 
N 
W 

m 
I 

0 
W 
W 

z 

N 
W 
m 
m 
m 

W 
I- 
I- 
W 
N 

cl 

0 
0 
m 
9. 
9. 

I 

0 
0 
W 

9. 
d 

m 
d 
W 

W 
m 

m 

m 
\ 

bl 

a 
U 

% 

z z 

n 
< 
0 

0 
0 
rl 
0 
rl 

m 
9. 

W 
m 

m 

cl 

0 
0 
.-( 
0 
d 

I 

0 
0 

I- 
I- 
m 

I- 

r( 
0 1  I 

U * Z  

0) 
n 
< 
0 
0 
9. 

m 
m 

N 

I- 

I- 
rl 

m 

a 

0 
0 
9. 

m 
m 
I 

0 
0 
I- 

rl 

I- 

9. 

0 
N 

m 

m 

m 
\ 

u 
4 
C 

4 
4 
4 

C- 
LIH 4 m P)u a x  a z \  a e  P 
3 m  C E 

m o -  

W 
0 

N 
W 

I- 
m 

m 
W 
9. 
W 
W 

z 

0 
0 
In 
In 

I 

0 

0 

W 
m 

m 

m 

m 
m 
N 
W 
0 
d 

m 

m 
\ 

5 
s 4 
rl 
4 

v, 
W 

9. 
m 
N 
N 
m 

m 

m 

d 

m 
N 

cl 

0 
0 

I- 
m 
W 
I 

0 
0 
W 

m 
W 

9. 
h 

m 
0 
W 
9. 
rl 

m 
N 
m 
0 
rl 

J 

0 
0 
m 
W 
d 

I 

d 

W 
W 
N 

W 

0 
< 
L) 
m 
4 
P 

W 
9. 

0 
0 
N 

rl 
rl 
I 

0 
0 
I- 

m 

rl 
m 
CI 

d 
N 

I- 
\ 

I- 

&I 
rl 
4 

U 
Po 

C 

0 4  
P L )  
c w  0 
4 0 0 )  a J J  

0 

d 
I 

0 
0 
W 

rl 
m 
m 

I- 

n 

m 
W 
m 
rl 

m 
w 
< 

I- 
\ 

m 

x 

s 
4 
4 
L) 

x c  
0 0  
C d  
0 ) L )  

P O P )  
0 ) L )  
b l o  
h P  

a w  v 
m 
\ 

E 
a 
4 
m 
0) 

P 

I: 

rl 
4 
0 
4 z c 
U 

E 
7 

E 
U 

U 

4 
C 

bl 
H 

614 



4 3 4 4  .. 

n 
< 
0 
rl 
d 

0 
W 
I- 

W 
W 

m 
d 
m 

cl 

0 
0 
W 

rl 
9. 

r( 

0 

0 
9. 
rl 
d 

a 

a 
\ 

a 

I 

w 

N 
W 
rl 

0 

v 
d 
rl 

0 

cl 

0 
9. 
9. 

0 

1 

0 
m 
rl 

0 

N 

N 

0 

m 

a 
\ 

w 

h 
a z : 

z 

W 
rl 
0 

0 

W 
0 
0 

0 

cl 

0 
(v 
0 

0 

I 

9. 
0 
0 

0 

w 
< 

m 
0 
0 

0 

I- 
\ 

I- 

a 
2 
0 
c 0 
a 
a 
x s u 
PI 
t: 

rl 

rl 

w 

n 
< 
0 
0 
9. 

m 

m 
9. 
0 

W 

cl 

0 
0 
9. 

m 
I 

0 
0 
N 

m 

m 
9. 
W 

W 

I- 
\ 

I- 

E 
a 
-0 

h 
0 
t: 

n 
rl 

t m  
m >  
4 4  

c a  
0 4  
4 ua 
Ll3 u o  
C L l  a m  o x  
c o  

a c  

o m  o n  
a c  
4 4  ac 
€ 0  a 4  
v ) 3  

z 

m 
W 
0 

I- 
d 

9. 

W 

9. 
d 

m 

z 

0 
0 
W 

m 
d 
I 

0 
0 
I- 

m 

m 
r- 
m 
m 
m 

m 

m 
\ 

-4 
a 
X 

4 z 

w 

n 
< 
0 
rl 
m 
0 

In 
d 
m 
0 

4 
< z 

0 
rl 
m 
0 

I 

0 
W 
d 

0 

W 
< 

I- 
\ 

m 

-4 
0 
a 
C 
n4 

z 

W 
0 

m 
In 
rl 
rl 

m 
l- 

rl 
W 
m 

z 

0 

0 
m 
9. 
d 
I 

0 
0 

W 
ul 
0 

W 

9. 
0 
W 
m 
N 

W 
\ 

W 

E a 
4 
m 
01 
4 
u 
0 
n4 

w 

W 
9. 
m 
N 

m 
W 
I- 

d 

4 
< z 

0 
0 
m 
N 

I 

0 
m 
I- 

O 

0 
I- 
rl 

rl 

I- 
\ 

W 

E 

C 

4 
a 
v) 

4 

z 

W 
0 
In 

In 

m 
N 
9. 

m 

4 
< z 

0 
0 
m 
W 

I 

0 
0 
9. 

9. 

W 
N 
0 

W 

I- 
\ 

m 

Ll 
a 
-4 
4 
v) 

z 

d 
W m. 
W 
rl 
N 

0 
N 

N 
I- 
d 

z 

0 
0 

9. 

N 
I 

0 
0 

m 

m 
d 
I- 

W 

m 
In 
m 
d 
d 

m 

a 
\ 

E 
4 a 
v) 

z 

0 
9. 
I- 

0 

I- 
I- 
9. 

0 

z 

0 
0 
0 

d 

I 

0 
0 
0 

d 

m 
0 
9. 
m 
0 
d 

r- 
\ 

N 

E 
a 

a 

d 
rl 
rl 

c c 

* 

n 
< 
m 
0 
0 

0 

m 
0 
0 

0 

4 
< z 

m 
0 
0 

0 

I 

m 
0 
0 

0 

u 
< 

I- 
\ 

.-I 

a 
a 
4 
0 c 

a 

z 

W 
W 
N 

m 
N 

N 
N 
9. 

W 
N 

z 

0 
0 
m 
m 
m 

I 

0 
0 
W 

I- .+ 

d 
I- 
d 

N 
I- 
d 

m 

m 
\ 

E 
2 
4 

4 > 

z 

m 
rl 
N 

m 
I- 

W 
d m 
m 
m 

cl 

0 
0 

N 
0 
d 
I 
0 
0 
In 

0 
rl 

0 
N 
0 
m 
rl 
d 

a 

m 
\ 

0 
4 
N 

c 
0 
m 

a 
C 

2 
w 
C 

0 
w 
0 

a 
a 
rl 

e 
m 
a 
4 

s 
L) 
d 
3 
a 
4 
U 

rl 

- 0 V  

Q a  u 
.o  

I - P I  u 
NPI a 
U W  
0 0  
uLl 
PIPI  -1 
u a  
o c  
LlPI  

$5 
a b  
C P I  
. C  
a u  e4 
u a  
.a 

r l c  
4 4  

o a  
C E  
I L l  
D O  o c  
r l l  m 

e, 

m o  
4 4  

c m  
0 4  
d 

a r l l  

I - u a L l u  

N U  au 01 

m c c  u o 4  
o * 4 u a  
O C L l O E  
e, 0 0  c 
a > P I  PI a 4  E m s  

m O 4 H  
w a  
o m m u .  

4 ccl 
Ll aPIc  

. s u a a  
a a - r  

u a m  

a c  a 3  
9 :;d" a 
a E o c r  
c I n m u  

a c o  
a c v  0 c u  o a  
u m m  c 4  a a 

. O  CL) 
4 c u m  
4 - 0  c 
E U 4 W . d  
U V U 4  
0 - u  c 
c a P I a  1 4 u u  > m a  PI 4 4  
0 > a 4  m 

r l L l  Ll 
PIW a m  

m u  0 0 4  4 c  bl 
4 x a c  

c o a o  
0 PI c 4.4 

a 
u 
a u 
a- - a 
E 

_ _  

2 
E 
4 
X 

615 



4 3 4*4 

P 
9. 
I 

\D - 
a O i  4 

CI 

w 
c) 

3 
cl 
v) 

W 

cl 
T 
CI 

0 z 
W 
X 
E- 

0 
c) 

cl 

4 
v) 

v) 

V " 
0 
b 4  

tn 
c3 
U 

n 

E 

a 

f; 

B 
U 

a 

2 
w 
V 
4 
b4 a 
3 
v) 

v) 
4 
a 
0 
b4 

z a 
01 
V z 
0 
V 
b4 
0 
v) 
CI z w 
3 
CI 
U 
CI 
v) z 
0 
V 
b4 
0 
z 
0 
U 
CI 
V w 
cl w 
v) 

--u\ - 
o c c  
w o o  
44 

0 3 3  m d - 4  
4 u u  
P ) C X  

c m m  

a u w  

h 
am 
w a l o  

0 1  I 

U E Z  

P) 
c 
C -  

u u  4 m mu 0)Y a z\ a* m 
3 m  c E 

a E z  
d 

m o- 

TI- 
c m  
C Y  
a \  
a m  
"E 
u 
c 
u m 
4 
n 

C 

a 4  m u  
c w  u 
m o o ,  

P 

a u  

P 

* 

n 
c 
d 

0 

0 

m 

c 
< 

c 
c 

d 

0 

0 

I 

0 m 
0 

0 

m 

(u 
< 

N 
\ 
N 
0 
d 
w 
4 
u 
Y 
I 
N 

N 

d 
I 
0 
0 
c 
4 
U 
u 
I 
N 

rl 

rl 

4 

E 

n 
c 
m 
0 
0 

0 

F 

c 
c 

m 
0 
0 

0 

I 

m 
0 
0 

0 

(u 
c 

d 
\ 
-4 

P) 

4 c u 
0, 

u 
0 
-4 c 
4 

'p 
rl 

rl 

E 

n 
c 
0 m 
d 

0 

m 
d 
d 

0 

4 
< z 

0 
m 
d 

0 

I 

0 
N 
0 

0 

w 
< 

9. 
\ 
9. 

P) 

0 u 
0 
4 

2 

n 
c 
0 

0 
0 
W 

d 
m 

m 
9. 

m 
d 

m 

z 

0 
0 
W 
m 
d 

I 

0 

0 
m 
W 
m 

m 
m 
N 

0 
d 

m 

m 
\ 
m 

E 
C 
4 

5 
-4 
4 

E 

n 
c 
0 
0 
N 

rl 

c 

c 

0 
0 
N 

d 

I 

0 
0 
N 

d 

w 
c 

d 
\ 
rl 

m 
9. 
N 
d 
I 
U 
0 
d 
0 
u 
4 

z 

n 
c 
0 
0 
0 

W 
d 

m 
m 
9. 

-4 
d 

z 

0 
0 
0 

W 
d 
I 

0 
0 
m 
W 

r- 
9. 

0 
N 

m 

m 
\ 
m 

u 
C 

U 

4 

m 

E 

n 
c 
0 
d 
m 
0 

m 
0 
N 

0 

c3 

0 
d 
m 
0 

I 

0 
m 
rl 

0 

(u 
c 

m 
\ 
m 

0, u 
4 
4 
4 c u c a 

sr 
a, c 
sr c u 
P) 

4 

-4 

c! 
m 
m 
4 

E 

n 
c 
0 
0 

N 

m 

c 
c 

F 

0 
0 
m 
N 

I 

0 
r- 
m 
0 

w 
c 

N 
\ 
N 

0) u 
4 
-4 
a c u 
C a 

x 
C 

d 

n 
d 
x 
L) 
a m 

Z k  

nn 
c c  
0 0  
0 0  
N .  w o  
N 

o m  

o m  

m .  
0 0  
0 0  

m 0  
N 

4 
< z z  

o m  
0 0  
0 0  
N .  w o  
N 
I I  

0 -  
0 0  
0 0  
N .  m 0  
N 

0 

rru 

N 
d 
9. 

m c  

m m  
\\ 
m m  

9) 

W 
d 
a 

21 

E U  
4 

1 c  
4 0  
dL( 
4 4  v u  

k 

n 
c 
0 
0 
N 

d 

c 

c 

0 
0 
N 

d 

I 

0 
0 
N 

d 

(u 
c 

rl 
\ 
d 

0 
4 

-E 
-4 c 
V 

2 

n 
c 
0 
0 
0 

N 
N 

m 
m 
d 

m 
d 

z 

0 
0 
0 
N 
N 
I 

0 
0 
9. 

m 

0 

W 

N 
0 
rl 

m 

m 
\ 
m 

5 
5 
4 

c 0 

2 

n 
c 
0 
0 
0 

CT 
N 

I- 
W 
W 
m 
d 

z 

0 
0 
0 

Q. 
(v 
I 

0 
0 
0 

m 
d 

m 
d 
W 

m 
In 

m 
\ 
m 

u 
P) a a 
V 

k 

n 
< 
0 
N 
d 

0 

d 
0 
d 

0 

4 
c z 

0 
N 
rl 

0 

I 

m 
m 
0 

0 

w 
c 

m 
\ 
m 

0) u 
4 
4 

u c a 
d 
x 
e, 

n 
C 
I 

4 
0 

z 

n 
c 
0 
0 
0 
W 
0 
N 

0 
m 
I- 
9. 
d 

z 

0 
0 
W 
0 
N 

I 

0 

0 m 
m 
m 

P 

m 
9. 
N 
W 
9. 

m 
\ 
m 

C 

u 
U 

z z  

nn 
< c  
0 0  
.O 

0 0  
0 .  

d m  
N W  

twm 

O m  
O m  
0 .  
0 0  
N O  

W 

4-74 
< <  z z  

0 0  
0 0  
N .  
d a o  
N m  

W 
I I  

0 0  
00 
d .  

d9. 
ln 

m w  

ICd 
.O 

m .  m w  
m o  
m r l  
dd 

m m  
\ \  
m m  

€ 0  
a m  
4 0  m c  

IFC m a  "z 
2g 

E 

n 
c 
0 
0 
m 
0 

c 

F 

0 
0 
m 
0 

I 
0 
0 
m 
0 

N 

N 

0 

m 

N 
\ 
N 

2 
0 
0 z 

E 

n 
c 
W 
N 
0 

0 

9. 
N 
0 
0 

4 
c z 

W 
N 
0 

0 

I 

d 
N 
0 

0 

(u 
c 

w 
\ 
9. 

01 
2 
0 
c 

P) 

0, 
d sr 

d 

s 
r 

E 

n 
c 
0 
d 
W 

0 

f 

c 

0 
d 
W 

0 
I 

0 
d 
W 

0 

w 
c 

d 
\ 
rl 

-4 
0 
0) c 
01 

z 

n 
c 
0 
0 

0 
r- 
W 
d 

0 

m 
9. 
d 
4 

2 

0 

0 
IC 
W 
d 
I 

0 
0 

m 
W 
m 

W 

9. 
0 

m 
N 

m 

m 
\ 
m 

E 
a 4 
m 
m 
4 u 
0 
01 

2 

n 
c 
0 
0 

0 
m 
m 
d 

m 
r- 
m 
m 
m 

c3 

0 

0 
m m 
d 
I 

0 
0 

CT 
0 
m 

W 

m 
m 
m 
d 
d 

m 
\ 
m 

E 

w 
v) 

4 

E 

n 
c 
0 
N 
0 

0 

F 

c 
c 

0 
N 
0 

0 

I 

0 
N 
0 

0 

(u 
< 

N 
\ 
N 

0) 

0, 
7 
-4 
0 
CI 



4 3 4 4  

2 

n 
< 
0 
m 
d 

0 

c 
< 

s 
< 

0 
m 
0 4  

0 
I 

0 
m 
d 

0 

4 4  
< 

rl 
\ 
4 

C 

-2 
0 
Ll 
U x c 
C 
3 

C 
Y 

3 

z 

n 
< 
0 
0 
0 

In 
I- 

O 
m 
0 

0 
In 

;I 

0 
0 
0 
m 
r- 
I 

0 
0 
0 

QD 
m 

0 
cv 
0 

m 
rl 
rl 

m 
\ 
m 

0 
4 
N 

.. 

0) 

C 

2 
w 
C 

u 
w 
0 
rl 
0) 

0) 
rl 

dP 
m 
Q, 

Q 

c 
U 
4 
3 
a 
U 
4 
Q 

u v  
a m  

U 
. v  

F a  
U 

N m  
U 

L)w 
v o  
J J L l  a m  

w a  o c  
L l m  

“ 2  

45 
aLl 
c m  c 
a l L I  e4 
u m  
.U 

r l c  4 m  

o m  
C E  
l u  
P O  
o c  

4 1  
P 

m o  
4 4  

E-4 

c m  
0 4  

w a l  
O m P U .  

4 !=;I 
~l a a l w  
a l c  a 3  

a E O U  
c m m w  

al c o  
a lcv  0 
e U  v u  
o m 4  

c-l  m al 

2 :$: 4 

alu am 
m u 0 0 4  
4 c  Ll 

4 x a c  c o a o  

E 
7 
4 
x 

r l u  
4 0  

0 0  
C 4  

U 

E C  

a m  
r 4 J  

alc 
b l m  0 0  
w c  
0 0  Llv 
al 
S U  om 

U .. 0 
ClU 
m a l  u u  

am 

61.7 



4 3 4 4  

n z 
~ 0 

nl 

W 
9. 

I W 

Y 

w 
(3 

3 
cl 
v) 

0 

c3 
X 
Y 
3 
0 
v) 

w 
X el 

n 

E 

% 

z 
c) z 
I% 
E. 
4 
v) 

v) 
U 
V 

Z 
0 
Iu 
v) 
;I 
n 
0 
v) 

w 
V 

a 

5 
3 
v) 

3 
v) 

a 
0 
tu 
z 
V z 
0 
V 

h 
0 
v) 
Y z 
W 
3 
Y 
H 
w 
v) z 
0 
V 
tu 
0 
2 

Y 
V w 
c3 
0 In 

m 

6 

s 

u\ 
-0-c c 
W O O  

4 4  c m m  
0 1 7  

a n w  

O d d  
4 v v  
W C X  

h 
a m  
- 0 0 0  
3 * z  

V I  I 

U * Z  

rl 

W < 
C -  

u n  4 P 
W V  W Y  a "\ a* P 
3ln c E 

m o -  

P-, 
"E 

C Y  
a \  
U P  

0 
< 
U m 
4 
n 

P 

d 
4 

4 

El 
c 
V 

* 

n 
< 
0 
0 
W 

rl 

s 
< 

I: 
< 

0 
0 
W 

rl 

I 

0 
0 
m 
rl 

W 
< 

d 
\ 
rl 

W 

0 
4 
L) 
1 

N 
9 

* 

n 
< 
0 
V 
.-I 

0 

f 

c 
< 

0 
V 
rl 

0 

I 

0 m 
0 

0 

W 
< 

N 
\ 
N 

z 

n 
< 
0 
W 

m 
.-I 
0 
W 

W 

0 
I- 
rl 
m 

z 

W 

m 
rl 
0 
W 
I 

W 

W 
9. 
m 
9. 

m 
m 
N 
W 
0 
d 

m 
\ 
m 

2 

n 
< 
0 
9. 
m 
m 
I- 

s 

f 

0 
9. 
m 
m 
I- 

I 

0 
9. 
m 
m 
I- 

9. 
I- 
m 
9. 
rl 
W 

rl 
\ 
d 

0 
0 
L) 
0 
4 

5 
4 
E 

4 
rl 

E 
4 
4 
4 
m 

*r 

n 
< 
0 
W 
d 

0 

c 
< 

f 

0 
W 
rl 

0 

I 

0 
W 
rl 

0 

W 
< 

d 
\ 
d 

2 
ZI 
1 

0 
4 
0 
C 

* 

n 

rl 
m 

0 
W 
N 

4 
< z 

rl 
m 

I 

0 
m 
N 

0 

W 
< 

m 
\ 
m 

W 
U 

d 
4 e 
L) c a 

5r 
X 

e 
sr s 
L) 
0 

d 

d 

2 
m 
m 
4 

z z  

nn 
< <  
N O  
w w  
I - W  
0 .  
m W  
m 

r l I -  
mln 
d .  
r l r n  
m 

m m  

4 
< z z  

N O  
w w  
I - W  
m .  
m W  
m 
I I  

N O  
d V  
m 0  
w .  
N 
mln 

09. 
. w  

W W  

NN 
40  
9.d 

m .  

m m  
\ \  
m m  

E 
E 7  
7 4  
4 E  
0 0  
4 4  
4s v u  

z 

n 
< 
0 
rl 
0 

N 
rl 

e 
< 

s 
< 

0 
d 
0 

N 
d 
I 

0 
rl 
0 

N 
d 

m 
d 
W 

m 
m 

d 
\ 
rl 

u 
ti a 
V 

* 

n 
< 
m 
I- 
0 

0 

f 

s 
< 

m 
I- 
O 

0 

I 
I- 
9. 
0 

0 

W 
< 

N 
\ 
N 

0) 
L) 
4 
rl 
4 e 
L) s a 
d sr 
L) 
7 
R 

C 
I 
4 
n 

z 

n 
< 
I- 
0 

W 
m 
W 
m 

I- 

d 
m 
0 
W 

z 

.-I 

W 
m 
W 
I 

W 

rl 
9. 
0 
m 

m 

I- 

ln 
9. 
N 
W 
9. 

m 
\ 
m 

C 

4 
H 

z 

n 
< 
0 
V 
d 

N 

f 

f 

0 
9. 
d 

N 

I 

0 
9. 
rl 

N 

I- 
m 
m 
I- 
m 

d 
\ 
d 

2 
4 

z z  

nn 
< <  
w o  
.I- 

dI- 
w .  
I - w  
r l P  

m w  

V N  
aDW 
w .  
dr l  
I- 

w m  

clz 

NI- 
W I -  

I - W  
do 
I- 

l l  

d0 
V W  
d .  
In- 

W 

m .  

r tm 

I-d 
.O 

m .  
W O  
m r l  
drl 

m w  

m m  
\\ 
m m  

E 0  
7 m  
4 0  m c  
0 4  
C P  
P C  
4 4  
E Z  

* 

r) 

< 
0 
9. 
(u 

0 

0 
aD 
d 

0 

4 
< z 

0 
9. 
N 

0 

I 

0 
d 
rl 

0 

W 
< 

m 
\ 
m 

W 
-0 
4 u 
0 
4 e 

0 
0 
4 
5r 
1: 
L) 
0 z 

* 

n 
< 
W 
0 

0 

m 

c 
< 

c 
< 

m 
W 
0 

0 

I 

W 
0 

0 

m 

W 
< 

rl 
\ 
rl 

d 
0 
0 c 
nl 

z 

-I7 
< 
0 
0 
N 

m 
U 
m 

c 
< 

s 
< 

0 

N 
m 
V 
m 
I 

0 
0 

W 
rl 
N 

W 

V 
0 

m 
N 

m 

N 
\ 
N 

9 
4 
M 

4 
L) 
0 
I% 

m 

z 

n 
< 
0 
Q, 
m 
W 
d 

0 
N 
W 

m 
rl 

4 
< z 

0 
Q, 
In 
W 
d 
I 

0 
0 
9. 

V 
d 

0 
N 
0 

m 
rl 
rl 

m 
\ 
m 

0 
4 
N 

c m  

618 



4 3 4 4  

m r l i  N 

619 



4344 

m 
9. 

I W 

a: 
IJ 
d a: 
cl 

L 
S w a 

n 

z 

$ 
01 z w 
h 0 
W z 
H 
cl 
04 
I: 
2 
v) 
H 
0 
r 0 a 
L 

VI 
cl 

i 
z 
IJ 
V 

3 
v) 

3 
v) 

0 
L 

z 
d 
0 
0 z 0 u 
L 0 
In w z 0 
3 
w 
U 
w 
(0 z 0 
V 
ra 
0 
z 
0 
H 
m 
V 
IJ 
d 
0 
VI 

m 

a 

Ll\ 
o c c  
w o o  
44 

c m m  

4 0 0  
a c x  
:22 
aurJ 

. .  . 

h 
a m  
w a o  
l h Z  

0 1  I 
U h Z  

4 

a < 
C -  

LlH 4 P au a Y  a I:\ a* P 
3 m  c E 

m o- 

x c  
0 0  c 4  a u  l w  0 
6 0  a 
a J o  
L l a  
L P  

rl 
4 

E 
s u 

4 

0 0 
c a c  

a 0  
L l m  5 4rlc 

4 m s 4  
3 c c a 3 c  

0 0 4  0 c 4 4  c 4  
o m u m o m  
4 l Q C 4 1  
U-4 Ll 1url 
0 0 U O 0 0  

--a x c h-a x 
U 0 ) P ) P U O  
a 0 Y a  

w L l c 0 w h  
0 0 4  0 

0 0  
c c  
s c  o o  
4 4  
3 c 3 c  

0 0  c 4  c 4  
o m o m  
4 2 4  1 
orlorl 
0 0 0 0  
a x a x  
U a 0  a m a  
Q Llw Ll 

0 0  
g w  g w  

; I C  a c-z  c-z c s  c a c a c a c a c c a c a m  a c c a c a c c a m  au-z  c a w  c a c c a c a c 
U 0 4 4 o  o o  O U  O r l 4 4 4 r l 4 4 4  O d 4 r l  a 4 4  o r l 4 r l 4  0 4  arl a 0  0.4 a 0 4 4  0 4 4 d 4  
4 m as4 m 4  m 4  m as as as as as aa as as as a a  a a 4  m a a  as as 
0 4  E o  a 4  01 a m 4  E U  E U  E U  E o  E U E U  0 4 4  0 0) 0 01 0 0, 4 4  4 4  4 4  4 4  0 4 4  4 X 4 4  0 4 4  4 4 - 0  4 X 4 - X  0 0) 4 X 0 4 - 4 0  4 4  4 4  
0 4 L l v ) 3 ~ u & L l & h v ) 3 v ) 3 v ) 3 v ) 3 u v ) 3 v ) a v ) 3 u v ) 3 v ) 3 v v ) a v ) a 0 4 L l v ) a u v ) 3 u v ) 3 v ) ~  

E U E  O E U  E o  ELI  g E 0 E  0 m 4 E  0 

h 

n 
< 
0 
m 
N 

0 

0 
9. 
N 

0 

4 
< z 

0 
m 
N 

0 

I 

0 
m 
N 

0 

w 
< 

m 
\ 
m 

a 
0 
o 
a 
a: 

z 

m 
W 
W 
N 
N 
d 

0 
0 
N 
0 
d 

cl 

W 
m 
W 
w 
d 

I 

9. 

m 
I- 
W 
W 

m 
m 
N 

0 
d 

m 

0 
rl 
\ 
0 
d 

5 
4 

h 

n 
< 
m m 
0 

0 

m 
m 
0 

0 

4 
< z 

m 
0 

0 

I 

N 
0 
0 

0 

m 

w 
< 

w- 
\ 
9. 

N 
9. 
N 
rl 
I 
Ll 

rl 
0 

* 

0 
N 
W 

0 

d 

m 
0 

m 

z 

0 
W 
m 
0 

I 
m 
m 
0 

0 

(u 
< 

I- 
\ 
I- 

Q- 
m 
N 
d 
I 
U 
0 
d 
0 
4 a: 

h 

r) 

< 
0 
N 
9. 

0 

m 
m 
N 

0 

4 
< z 

0 
N 
0 

0 

I 

N 
0 

0 

m 

w 
< 

m 
\ 
m 

0 
W 
N 
d 
I 
h 

rl 
0 
Ll a: 

z 

9. 
N 
W 

m 

9. 
9. 
d 

m 

d 

0 
W 
0 

I- 

I 

0 
0 
I- 

m 

I- 

w 
0 
N 

m 

0 
d 
\ 
0 
rl 

0 
C 

h 

4 

m 
a: 

z 

W 
W 
m 

m N 

9. 
0 
W 

9. 
I- 

d 

N 
m 
W 
d 
4 
I 
0 
I- 
m 
eo 
9. 

9. 
r- 
m 
9. 
d 
W 

m 
m \ 

4 
4 
Ll 
4 m 

z 

n 
< 
0 
0 
m 
d 

s 
< 

s 
< 

0 
0 
m 
r( 

I 

0 
0 
m 
d 

0 
m 
d 

N 

rl 
\ 
d 

E 
4 
4 
rl 
x 

2 

z 

W 
9. 
N 

9. 

I- 
9. 
m 
m 

d 

0 
m 
rl 

In 
I 

0 
N 
d 

cy 

m 
W 
0 

d 
rl 

0 
d 
\ 
0 
rl 

E 

E 

V 

4 

2 

zz 

o m  
.O  

dI- 
m .  
I-I- 
W r l  
m 

W N  
d m  
w .  
W m  

d 

m m  

z z  

P O  

d W  
I - .  

rllu 
I I  

N O  
. w  

cum 
N .  

m 

w m  

m.+ 

w m  

09. 
. w  

9 . W  

NN 
4 0  
9.d 

m .  

0 0  
-Id 
\\ 
0 0  
r ld 

E 
E l  
1 4  
4 E  
0 0  
r l h  
4s v u  

h 

0 
0 m 
0 
N 

m 
N 

9. 
d 

m 

d 

0 
m 
I- 

I- 
N 
I 
0 
W 
I- 

m 

d 
m 
9. 

d 
N 

m 
\ 
m 

U 
rl 
4 

V 
n 

z 

W 
P 
d 

W 
d 

9. 
N 
W 

w 
d 

cl 

0 
9. 
N 

m 
N 
I 

0 
I- 
m 
m 

m 
d 
W 

W 
m 

0 
,-I 
\ 
0 
d 

Ll 
a a 

V 
a 

2 

m 
m 
9. 
d 
0 
N 

W 
W 

r- 
d 

m 

d 

m 
9. 
W 
m 
N 

I 

m 
m 
I- 
N 
d 

P 

m 
9. 
N 
W 
9. 

0 
d 
\ 
0 
d 

C 

Ll 
H 

z 

m 

m 
N 
N 

m 

W 
N 
m 
I- 
d 

cl 

0 
W 
m 
N 
m 
I 

0 
m 
m 
0 
d 

I- 
m 
m 
I- 
m 

0 
rl 
\ 
0 
d 

2 
3 

Z h  

m I -  
. m  

mI-  
O D .  
0 0  
m N  
N W  

I -m 
m r l  
m .  
Wm 
40 

W 

zcl 

dI- 
w .  
N m  o w  
m d  
.-I 

I I  
m w  
m .  
N m  
.d 

W d  
N m  

I-d 
.O 
v). 

039. 
m d  
dd 

m w  

0 0  
dd 
\\ 
0 0  
drl  

EO, 
l v )  
4 0 ,  
m c  
a 4  
C P  
P C  
4 4  
E Z  

h 

d 
m 
W 

0 

W 
m 
m 
0 

d 

0 
N 
N 

d 

I 

0 
N 
d 

0 

N 

N 

0 

m 

W 
\ 
W 

x 
1 z z 

h 

.r) 

< 
0 
rl 
d 

0 

f 

s 
< 

0 
d 
d 

0 

I 

0 
0 
d 

0 

w 
< 

N 
\ 
N 

W 

z1 
0 
rl s 

0) 

a 
x s 
rl 

H 

r- 
N 
I- 

m 
m 

W 
d 
9. 

m 
N 

cl 

0 
N 
m 
W 
9. 

I 

0 
N 
N 

0 
d 

m 
I- 
m 
m 
m 

0 
rl 
\ 
0 
rl 

rl 
a 
Y o u  

z 2  

W 
I- 
W 

cl 

W 

m 
0 
m 
d 
I 

W 
9. 

w 
0 
W 
m 
N 

0 
rl 
\ 
0 
rl 

5 
4 
m 
m a 
o 
0 
& 

z 

n 
< 
0 
W 
r- 
W 
m 
d 

s 
< 

s 
< 

W 
I- 

m 
m 
rl 
I 

N 
I- 

m 
m 
d 

W 

m 
m 
m 
d 
d 

N 
\ 
N 

E 

w 
v) 

4 

z 

rl 
0 
N 

m 
N 

m 
9. 
N 

d 
N 

cl 

d 
m 
d 
m 
I 

0 
W 
0 

m 
d 

d 
I- 
d 

N 
I- 
rl 

0 
rl . 

c v .  
Q? 
u! 
ol 



4344 

z 

V 
In 
m 
m 
In 

m 
I- 
W 

I- 
o 

J 

r 
W 
I 

0 
W 
N 

9. 
m 

0 
N 
0 

m 
d 
d 

0 
d 
\ 
0 
rl 

~- - 

.~ 

0; 
C 

U 
4 
w 
C 

0 
w 
0 
rl 
Q) 

Q) 
d 

P 
In 
Q, 

4 

c 
L) 
4 
3 
4 

4J 
4 
U 

% E o ;  
a 4 w  m 

9 
0 
In 

N 

C 
0 -  
4 0  
c) u.h 
0 0  
L I C  
Q ) Q )  

a 
w Q )  
obl w 
h 
00) 
C &  

mbl 

u a  

5 "  
e o  
w r -  
u v  
a m  

L) 
r u  

Pal 
LI 

N Q )  
U 

L)w u o  
P, 
L I L I  
0 ) Q )  

w 1  o c  
b l Q )  

u-2 

aLl 
C P ,  c 
0 ) L )  e4 
LIQ)  

.U 
- I C  
4 4  
E 
8 4 4  
0 4  
C E  
l b l  
P O  
o c  
d l  

P 
4 4  
n o  

cm 
0 4  
4 
L ) C  
a o  

0) 

C 

l a  
O I L )  

L ) L )  
4 

E L )  
o m  

P 
u m  
P m  
m 4  a 

C 
blo a 4  au am 
1 L l  

L) 
Q ) c  
sal 
LIu  
w o  
H O  

< 

e a  

u a  

.r) 



4 3 4 4  

0) 
m L l m  
rl Q r l  
a l a l  

alcal 
d O d  

Q U Q  c m c  
o u  0 LIcLl 
m a  m 
Y V Y  
o c o  

> m >  

4 

a h 3  

m o a  n o n  
c a l c  
.e as 
u E u  
4 4 4  -s v) s 

4-44 

0 0 0 0  
Z m C  c c c W 

~ l m  .. 4 d 
u a l  c m >  
alcal  
E 0.4 a 4  
d0-U 

xu 0 
Ll C.U 
4 a l m  u O Y  
w c o  
4 0 4  

c a l c  
0 4 4  

0 a 4  vv) 3 

@ 2 5  

u o n  

P E5 

t m  m d  
alU 

m > c  
c a w  
0-4 E 

4 0 ,  
uurl 
4 c a l  
u o >  
cbtu 

101 m 4  o Y u  
c o a l  

u a  

8 X G  
a l c c  gg 
4 4  0 m s v  

- 

.~ . . 

LI\  - -  
o c c  
w o o  

4 4  c m m  
255 
4 0 0  
a l c x  a n w  

v) 
E 
W 
a 
m 

> > > >  
al c 4  E 4  c 4  c 4  c 
r l 4 u  o u  o u  0 0  0 as4 m 4  m 4  m 4  m 
m 4 0 0 0  0 0  a 0  0) 
v) 31L L l n i  L l o l  L l n i  Ll 

~ u m m m m m m a l p  
In 
W 
Y 

w z c 
E 0 

* 

I- 
0 
0 

0 

W 
0 
0 

0 

4 
< z 

rl 
d 
0 

0 

I 
9. 
0 
0 

0 

w 
< 

0 
rl 
\ 

9. 

0 
0 
m 
a m 
N 

* 

n 
< 
N 
0 
0 

0 

m 
0 
0 

0 

4 
< z 

N 
0 
0 

0 

I 
N 
0 
0 

0 

w 
< 

0 
rl 
\ 

rl 

0) 

0 
a 
al 
X 

N 

* 

0 
m 
0 

0 

W 
N 
0 

0 

el 

9. 
W 
0 
0 

I 
rl 
rl 
0 

0 

w 
< 

* 

0 
rl 
\ 

m 

0) 

0 u 
0 
4 

z 

N 
I- 

I- 
0 
rl 

m 

0 

0 
rl 
m m 

z 

0 
0 
rl 
N 
rl 

I 
0 

0 
m 
m 
w- 

m 
m 
N 
W 
0 
rl 

m 

m 
\ 

4 
s 4 

d 

2 

m 
m 
m 
I- 

m 
m 
N 
W 

z 

0 
0 
m 
W 

I 
0 
0 
W 

m 

I- 

9. 

0 
N 

m 

m 

m 
\ 

0 
4 
C 
al 

Ll a: 

z 

rl 
I- 
m 
N 
W 

W 
I- 
N 
m 
W 

z 

0 
0 
m 
I- 

I 
0 
0 
m 
0 
m 

m 

9. 
P 
m 
9. 
rl 
W 

m 

m 
\ 

E 
4 
Ll 
4 m 

z 

0 
N 
a 
0 

m 
m 
m 
0 

cl 

0 
0 
rl 

d 

I 
0 
I- 
W 

0 

0 m 
rl 

N 

W 
\ 

W 

4 
4 
d 
d 
x 
0) m 

E 

0 
P 
9. 

m 

9. 
9. 
N 
9. 

4 

0 
0 
m 
I- 

I 
0 
0 m 
N 

a 
W 
0 

rl 
rl 

m 

m 
\ 

5 
4 
E u 
V 

E *  

9. 9.’ 

0 0  w .  
9.0 
d 

no  

I-m 
w o  m 0  
m .  
w o  

4 
< 

4 2  

o w  
0 0  
0 0  
d .  w o  
d 
l l  

o w  
0 0  w o  
r l .  
40 

0 

9.w 
N 
rl 
9. 

m e  

0 

\ \  
m r l  

m r l  

0) 

w 
d 
1 
4 

rl 

Eo 
a c  
on 4 0  
r l u  
4 4  v u  

z 

m 
W 
m 
m 
N 

N 
N 
a 
d 
N 

cl 

0 
0 
0 
I- 
N 
I 

0 
0 
m 
m 
d 

a 
rl 
W 

W 
m 

a 

m 
\ 

Ll 
0, a a 
V 

* 

n 
< 
9. 
0 
0 

0 

W 
0 
0 

0 

4 
< z 

9. 
0 
0 
0 

I 
9. 
0 
0 

0 

w 
< 

0 
rl 
\ 

rl 

0 
0 
Q 

0) 

N 
I 
d 
h c u 
al 

P 

:: 
9. 

* 

0 
m 
m 
m 
N 

m 
N 
m 
N 
N 

4 

* 

m 
0 
0 

0 

m 
0 
0 

0 

4 
< z 

9. 
0 
0 

0 

I 

CT 
0 
0 

0 

w 
< 

0 
rl 
\ 

rl 

E 
w 
0 
0 
c 
V 

d 

z 

I- 
m 
W 

rl 
N 

m 
m 
rl 

a 
rl 

cl 

0 
0 
9. 

m 
N 

I 
0 
0 
I- 

m 
d 

9. 
W 
W 

N 
0 
rl 

m 

m 
\ 

E 
4 

8 
c 
V 

z 

I- 
N 
N 
9. 
rl 

a 
W 
9. 

rl 
rl 

la 

0 
0 m 
9. 
rl 
I 
0 
0 
m 
0 
rl 

rl 
m 
9. 

rl 
N 

m 

m 
\ 

u 
rl 
4 

V 
B 

* 

P 
N 
m 
0 

m 
9. 
rl 

0 

cl 

0 
0 
W 

rl 

I 
0 
N 
d 

0 

w 
< 

m 
\ 

9. 

0) 

2 
4 
x 
V 

* 

n 
< 
W 
9. 
0 
0 

W 
I- 
rl 

0 

4 
< 
2 

W 
9. 
0 

0 
I 

W 
9. 
0 

0 

w 
< 

I- 
\ 

rl 

0, u 
4 
d 
4 c u c 
d x u 
1 
A 

C 

a 

4 
n 

* 

n 

a 
< 
I- 

0 

0 

a 
W 
rl 

0 

4 
< z 

I- 

0 

0 

I 
N 
W 
0 

0 

m 

w 
< 

I- 
\ 

N 

0, 
kJ 
4 
d m c u c a 
rl 
x u 
0 
I 
C 

4 
n 

* 

n 
< 
0 
N 
rl 

0 

a 
W 
rl 

0 

4 
< z 

0 
N 
rl 

0 

I 

0 
N 
rl 

0 

W 
< 

r- 
\ 

rl 

al u 
4 
Q c 
0 c a 
.-I 
x c u 
al 
4 n 

z 

W 

W 

9. 
9. 
N 

m 

W 
I- 
9. 
rl 
N 

z 

0 
0 
m 
I- 
N 

I 

0 
0 
N 
rl 
rl 

I- 

m 
9. 
N 
W 
9. 

m 

m 
\ 

C 

Ll 
n 

z 

m 
W 
W 

rl 
rl 

rl 
d 
9. 

0 
rl 

4 
< z 

0 
0 
N 
N 
rl 
I 

0 
0 
rl 

W 

r- 
m 
m 
I- 
m 

m 

m 
\ 

z 
cl 

z z  

9.m 
. w  

9 . .  
m W  
VI- 
m W  

a -  

9.m 
Wm 
w .  
I-I- 

CT 
r l m  

clcl 

0 0  
0 0  
I - .  
0 0  

W 
I I  
0 0  
.O 

0 .  
I - W  
O N  
IAN 

9.m 

I-d 
. O  m .  

W 9 .  
m r l  
r l r l  

a -  

m m  

m m  
\\ 

a 
0 
0 

0 
v) 

E \ 
H a 
x 
0 

E 
a m 

0 
0 

0 

0 

Y 
c 1 3  
Y d  
N w 

0 

I 

N 
0 
0 

0 

C 

0 4  m u  c w  u 
moo, a u  

n 

~ 

9. 

I- 
N 
I 

0 
0 
0 

W 
rl 

w 
< 

W 
\ 

W 

x 
0 
E 
4 

a 
0 
E 

z 
w 
V z 
0 
V 

a 

E 
0 

w 
< 

v) c z 
W 
3 c 
H 
c1 
v) z 
8 h C  

0 0  c 4  
a l u  
1 w  0 
0.0 a 
a l u  
u r n  
~n 

tu 
0 
z 
0 

c 
V w 
J 
w 
v) 

H 

u 
C e a :  

al 

rl 
0 
c 

0) 

al 

h c u 

rl 

4 

rl 
4 

4 

8 c 
V 

4 4  al 
E E  I: 

622 



4344 

W 
W 
m 
W 

m 
I- 
W 

9. 

cl 

d 
I 

0 
0 
v 

N 

m 
m 
m 

0 

m 

m 
\ 

E 
C 

U 

>. 
4 
0 
E 

n 

Z 

d 

W 

0 
m 

m 

0 
0 m 
I- 
cy 

z 

0 
0 
I- 

m 
m 
I 

0 
0 
P- 

d 
N 

m 
I- 
m 
Q, 
m 

m 

m 
\ 

rl 
P) 
Y 

4 
2 

k 

l-l 
c 
0 
0 
N 

0 

P- 

d 

0 

m 

4 
c 
2 

0 
0 
N 

0 

I 

0 
4 
d 

0 

W 
c 

I- 
\ 

m 

4 
0 
al e 
& 

0 
m 
rlc 
aJ4J 
>4 
a 3 c  - 4 0  
C 4  

u o m  c 4  1 
10-4 0 0 0  
u a x  mu 0, 
Y~ 0) :‘ !5! 

0 0  0 

4 4 s  c a r l a r l c  
0)u L) 0 P)u 

m > 4  4 m > m > 4  
C P ) 3 C 3 C C P ) C P ) 3 C  
0 4  0 0 0 4 0 - 4  0 
4 c 4 c 4 4  4 c 4  u u  0 m o  m u u u u  0 m 
4 c 4 1 4  1 4  c 4 c 4  1 
u 0 0  0 0  0 u o u  0 0 0  
c u P ) x a l x c u c u P ) x  
0) @4J 0, 4J. al 0 m-P) b L) 0.. 
0 Y P )  0) U Y O Y P )  
c 0 u u u  u c o c  0 u u  
o m  0 0 0 4 0 4  0 

e m c  e m e m c  

u 1 u - 4 ~ 4 u a u 1 u r l  

z 

m 
I- 

W 
W 
0 
d 

m 
m 
9. 
cy m 

2 

0 

0 
m 
N 
d 

I 
0 
0 

W 
9. 
In 

W 

9. 
0 
m 
N 

m 

m 

m 
\ 

E 

m 4 

01 
4 u 
& 

. .  

k 

m 
rl 
N 

m 
.-I 

m 
W 
I- 

m 

il 

0 
0 
cy 

m 
I 

0 
0 
W 

m 

rl 

m 
cy 
0 

m 

m 

m 
\ 

LI 
0) 

4 
4 
v) 

z 

In 
0 
m 
m 
I- 
d 

m 
N 

I- 
rl 
rl 

cl 

0 
0 

I- 
m 
cy 
I 

0 
0 
m 
I- 
9. 

W 

m 
In 
m 
d 
d 

m 
\ 

Q, 

E 

U 

ln 

4 

k 

m 
0 
0 

0 

m 
0 
0 

0 

4 
< z 

9. 
0 
0 

0 

I 

d 
0 
0 

0 

44 
c 

c 

0 
d 
\ 

N 

P) 

0) c u 
al 

LI 

rl 
.c 
4 

JJ 
0) w 

z 

m 
m 
In 

0 

m 
rl 
9. 

0 

z 

0 
I- m 
0 
I 

0 
m 
W 

0 

m 
c 
0 
CT 
m 
0 
d 

0% 
\ 

m 

5 
4 
4 
4 
4 e w 

k 

m 
W 
S-i 

0 

W 
cy 
0 

0 

cl 

0 
0 
cy 

0 
I 

d 
0 
0 

0 

W 
c 

0 
rl 
\ 

W 

0) 

0) 
1 
0 w 
rl 

k 

I- 
O 
0 

0 

9. 
0 
0 
0 

cl 

m 
W 
0 
0 

I 

W 
0 

0 

m 

W 
c 

0 
d 
\ 

rl 

m 
P) 

0, 

x 
4 

4 
4 u 
0 w 

z 

cy 
9. 
m 
I- 
cy 

I- 
W 
0 
W 
N 

z 

0 
0 
9. 

m 
cy 
I 

0 
0 
m 
d 
cy 

d 
I- 
d 

N 
I- 
d 

m 

m 
\ 

E 

U 

C 

> 

4 

z 

m 
9. 
cy 

W 
In 

W 
m 
m 
0 
m 

z 

0 
0 
0 

d 
W 
I 

0 
0 
I- 

O 
m 

0 
cy 
0 

m 
d 
d 

m 
\ 

m 

0 
4 
N 

k 

W 
m 
m 
0 

9. 
rl 
m 
0 

4 
c z 

0 
0 
0 
d 

I 

0 
0 
0 

d 

W 
< 

I- 
\ 

rl 

0) u 
4 
4 
4 e u c a - 
-4 
x 
0) e 
x e 
4J 
w 

4 

c? 

n 
m 
4 

0; 

2 
8 

C 

W 
C 

W 
0 
rl 
0) > 
0, 
rl 

8 
In 

4 

c u 
4 
3 
4 

4 
U 

m 

4 u c  
1 0  n4 

U 

u 
0) u 
0) 
U 

E 
1 
E 
4 
x 
2 

- 8  e .u 
U 
P ) .  
E N  
mw 
4P)  

m 4  
P 

0, 
C r l  o a  

4 E  
u 4  
1 m  

u s  u u  m 
4 W  
-04 
d u  
4 0  

0 0  
C 4  u 
4 4  

ru 
olc 
UP)  
0 0  
w c  
a 0  u 0  
e-0 
UP) u .. 0 
m a  
uJJ 
40) u u  

a m  

5al 

E C  

U 
u 
4 

0 
rl 

0) 

u 
0 
C 

0 
u 

n 

3 

623 



4344 

a 
W a 
4 
z 
0 

- .e V 
3 
P 
0 
nl 

W 
T c 

H 
__ 

a 

E 
m 

N 

v) ” 
?i 
nl 

0 

il 
nl z 
t; 

f 
v) 
& 
\ 

d n  
m a  

W 
V 
4 
& a 
3 
v) 

3 
v) 

m 

a 
0 
lu 
z a 
W 
V z 
0 
V 
lu 
0 
v) c z 
W 
3 ” 
t-4 ” 
v) z 
0 
V 
lu 
0 
z 
w 
V 

W 
v) 

E 

3 

.u\ ._ 
O C C  w o o  

0 
< 
o 
m 
4 n 

C 

w 4  
P o  
c w  u 
4 0 4 ,  a u  

P 

0 0 0 0  
c c c c  

k 

d 
W 
d 

0 

m 
m 
rl 

0 

z 

0 
W 
9. 

0 

I 

0 
0 
N 
0 

W 
< 

m 
m 
\ 
W 

I- 
m 
d 
I 

v) 
V 

k 

W 

W 

0 

m 

m 
9. 
v) 

0 

z 

0 
m 
W 

N 

I 

0 
I- m 
0 

w 
< 

w 
m 
\ 
cy 

I- 
m 
cy 

nl z 

k 

9. 
m 
m 
0 

m 
N m 
0 

2 

v) 
m 
I- 

O 

I 

W 
rl 
I- 

O 

W 
< 

v) 
m 
\ 
N 

W 
m 
N 
I 

3 
nl 

k 

d 

m 
0 

m 

W 
9. 
m 
0 

z 

W 
N m 
0 

I 

m 
d 
I- 

0 

u 
< 

m 
m 
\ 
m 

0 
0. 
N 
\ 
m 
m 
N 
I 
3 
nl 

k 

r- 
m 
0 

m 

I- 
m m 
N 

4 

0 
0 
m 
W 
N 

I 

0 
0 
9. 

0 

0 
m 
N 
N 

m 
m 
\ 
9. 
m 

W 
N 
N 

k 

0 
I- 
0 

d 

0 
I- 
0 
d 

4 

0 
0 
m 

N 
I 
I- 
W 
W 

0 

v) 
r- 
9. 

d 

m 
m 
\ 
W 
N 

W 
N 
N 

i 

* 

W 
N 
d 

d 

N 
m 
I- 

O 

d 
< 
2 

0 
0 
m 
W 

I 

0 
W 
W 

0 

u 
< 

m 
m 
\ 
W 

0 
m 
I a 

v) 

k 

m 
W 
d 

d 

I- 
m 
m 
0 

z 

0 
0 
0 

m 

I 

0 
0 
W 

0 

u 
< 

m 
m 
\ 
m 
d 

m 
m 
I 
V w 

*I 

w 

m 
d 

m 

m 
W 
0 

d 

4 

0 
m 
W 

N 

I 

v) 
v) 
W 

0 

m 
I- 
9. 

d 

N m 
\ 
9. 
N 

W 
N 
N 
I 
5: ” 

k 

d 
d 
I- 

0 
m 

I- 
m 
m 
N 
d 

4 

0 
0 

I- 
N 
d 
I 

0 
0 
W 

0 

m 
0 
d 

N 

w 
w 
\ 
I- 
m 

0 
m 
N 
T c 

k 

0 

N 

d 

m 

m 
0 
0 
d 

4 

0 
I- 
O 

m 
I 
I- 
0 
W 

0 

m 
f- 
w 

d 

w 
9. 
\ 
m 
m 

N 
m 
N 
I z w 

k 

d 

W 
m 

m 

W 
W 
VI 

W 

il 

0 
0 
N 

N 
W 
I 

0 
w 
0 
N 

u 
< 

W 
d 
d 
\ 
I- 
O 
d 

* 
E 
4 
U 
0 c ” 

* 

d 
0 

m 
m 
m 
d 

m 
0 

0 
m 
m 

4 

0 

m 
0 
N 

0 
0 
I- 

O 

m 

m 
0 
d 

N 

m 
m 
\ 
9. 
m 

9. 
m 
N 
I 
3 

k 

W 
W 
W 

W 
W 

N 
9. 
W 

m 
N 

;I 

0 
0 

W 

0 
I 
0 
d 
0 

d 

m 

0, 

m 
I- 

0 

0 

m 
m 
\ 

N 
m 

W 
m 
N 
\ 
m 
m 
N 
I 

3 

k 

W 
I- 

m 
0 
m 
rl 

m 
I- 

m 
9. 
m 

4 

0 
9. 
d 
0 
N 

0 
0 
W 

0 

m 
0 
d 

N 

m 
m 
\ 
m 
m 

W 
m 
N 
I a 

k 

0 
m 
d 

9. 
m 
N 

9. 
W 

9. 
W 
d 

4 

0 

0 
W 
W 
m 
I 

0 
m 
N 

N 

P 
0 
m 
N 
0 

9. 
W 
d 
\ 
03 
m 
d 

E 

C 

u 
3 

d 

al 

C 

2 
W 
C 

0 
W 
0 
d 
al > 
rl 

9 
m 

4 

c 
4.l 
4 
3 
4 
o 
4 
U 

m 

U C  
1 0  

o u  u . 4 0  
a l c u o  
o alu c 
U-i E m 

b O 4  
w a l  
0 m m u  4 c  
u m a l  
alc 3 

7 E O U  c m m  
a l e  

a l c v  0 cu O 
o m  

C d  0) 
. O  c 

rl c u  
4 - 0  
E u . r l w  
blVU.4 
0 - 0  c a l a  
I r ( U 0  
b m  al 4 
0 5v-4 

r l b l  bl 
alu a 

4 c  bl 
4 h a  

c o a  
o a l c a  
4 u o c  u c 1 4  
1 a l w  

9 2;: 

m u  o o 

W 
op z 

624 



4 3 4 4  

0 

e 

. L )  
U 

trG 
n w  
4 0  

N 
014 

f "  
c-l o a  
-4E 
L ) 4  
a m  
2o) 
U &  
U J J  
OI 
r t w  
- 0 4  
- l b l  
4 0  

0 0  
C - 4  

L) 
4 4  

E C  

.&J 
0)c 
h 0  
0 0  u c  
0 0  
h 0  
&rn 
Yo)  

&I .. 0 
4 0  
L)&J 
4 0  m'0 

625 



4 3 4 4  *: 

2 a a 
z 
c. 
V 
3 

0 a 
n4 

.- . - 

E 
n 

W z 
CI 

[u 
0 
W 

CI 

3 
n4 

ru 
0 
u 2 
H 
c3 

B 
f 
In 
[u 
\ 
H a 

a 
0 
lu 

z a w 
V z 
0 
CJ 

[u 
0 

VI 
CI z 
W 
3 
CI 
U 
CI 
VI z 
0. 
V 

lu 
0 
2 

CI 
CJ 
W 
cl 
W 
VI 

E 

4 \- 
o c c  
w o o  

4 4  

0 1 1  m r l r l  m o o  
a c x  

c m m  

a u w  

h 

d:O 
1 h Z  

0 1  I 
H * Z  

a 

.-I 

C -  
4 u  4 b a v  a \  
a* v 
3 m  c a 
a r ~ l  

a o- 

4 4  
UUc) 
4 c 4  
-4 1 4 u o u  
C U E  
a P a  
U X  0 
C O C  
0 4 0  

h 

0 
9. 
9. 

0 

a 
W 
m 
0 

c3 

0 
0 

W 
m 
d 
I 

N 
m 
W 

0 

w 
< 

W 
W 
\ 
v) 

W 
m 
N 
I 

3 
n4 

h 

m 
I- 
m 
0 

m 
m 
m 
0 

z 

0 
rl - 
d 

I 

0 
d 
9. 

d 

w 
< 

W 
W 
\ 
r( 

0 
9. 
N 
\ 

m 
N 
I 

3 
nl 

a 

z 

rl 
N 
W 

0 

N 
m 
I- 

O 

z 

0 
m - 
d 

I 

0 
I- 
m 
0 

0 
m 
N 

N 

W 
W 
\ 
I- 
m 

W 
N 
N 

ii 

h 

0 
m 
I- 

O 

a 
W 
W 

0 

z 

0 - 
rl 

I 

0 
N 
m 
0 

a 

m 
r- 
w 
d 

W 
W 
\ 
0 - 

W 
N 
N 

h 

rl 
N 
W 

0 

m - 
0 

a 

c3 

0 
0 
W 

I- - 
I 

0 
d 
m 
0 

w 
< 

W 
W 
\ 
m 
N 

0 

I 
a 

5 

a 

m 
W 
0 

d 

W 
m 

0 

rn 

cl 

0 
0 

0 
rl 
N 
I 
a 
a 
a 
0 

w 
< 

W 
W 
\ 
W 
rl 

a 
a 
I z 

* 

0 
I- 
a 
d 

N 
I- 
m 
d 

4 
< 
2 

0 
0 
d 

N 
N 
I 

W 
m 
W 

0 

m 
I- 
9. 

d 

0 
W 
\ 

W 
N 
N 
T c 

h 

9. 
rl 
m 
N 

m 
0 
W 

4 

cl 

0 
m 
I- 

a 
I - 

m 
W 

0 

a 
0 
rl 

N 

00 
W 
\ 
N 
m 

0 
m 
N 
I 
S 
CI 

h 

N 
m 
a 
0 

m 
W 
I- 

O 

4 

0 
W 
I- 

N 

I 

m 
N 
W 

0 

m 
I- 
9. 

d 

W 
W 
\ 
W 
m 

N 
m 
N 
T 
CI 

h 

I- 
W 
m 
a 

m 
I- 

I- 

a 

4 

rl 

N 

I 

0 
W 
d 

.-I 

a 

w 
< 

W 
W 
\ 
W 
m 

9 
4 
4 

c c 

h 

a 
a 
m 
d 
d 
d 

m 
0 

CT 
0 
m 

4 

m 
0 
W 
d 
I 

0 
d 
W 

0 

m 

a 
0 
r( 

N 

I- 
10 
\ 
W 
W 

w 
m 
N 
3 

h 

.-I 

N 

a 
W 
9. 

rl 

4 

0 

rl 
N 
0 
d 

I 

0 
N 
W 

0 

b 

a 
I- 

0 

0 

I- 
W 
\ 
N 
m 

W 
m 
N 
\ 
m 
m 
N 
3 

h 

a 
a 
W 
0 
m 
d 

0 
9. 

d 
m 
m 

4 

I- 
W 
0 

rl 
I 

0 
0 
W 

0 

a 

a 
0 
rl 

N 

I- 
W 
\ 
W 
W 

OD 
m 
N 
3 

h 

W 
m 
W 
W 
m 

N 
m 
d 

9. 
W 
I- 

c3 

0 
I- 
m 
0 
w 
I 

0 
9. 
I- 

d 

b 
0 
m 
N 

m 

- 
W 
\ 
rl 
W 

* 
E 

C 

4 
3 

4 

.. 

a 
C 

2 
C 

0 
W 
0 
4 
a > a 
r( 

dP 
m 

4 

c 
c) 
4 
3 

4 
L) 
4 
U 

a 

rr, 4s 
a 0 4  

U 
a 
Y 
0 
a _. 

-e, 

U 

0 
a 
C 

t a  
a .  

c 1 Y  uu\ 
r lb 

C U E  o m  
H 1 4  v m  

U a m a  
m 4 4 J  

c o  
a 4  a 
RL) 4 am 
a u a  u u  
a c 4  
e a  

C L )  
w 0 4  
H O C  
- 3  
< c  

n c  

a 4  

4 o a  

J J O ~  

626 



4 3 4 4  

a 
H 

04 3 .  
rn 
0 
c) 

cl 
E 
2 
f 

2 
rn 
a \ 

2: 
0 a rn 
;I 
n 

n z 
m 3  

w c )  * a  a w  
w z  
l a 3  

7 s  
n 

m 
d g  rn 

z a w 
V z 
0 
U 

a 
0 
VI c z 
w 
3 c 
H 
w 
v) z 
0 
U 
a 
0 
t 

c 
U 

w rn 

E 

3 

4\ 
- 0 c c -  

w o o  
4 4  

c m m  

4 0 0  
@ E X  

0 1 7  
m r l 4  

a n w  

h 
a m  
u a l o  
4 
0 1  I 

a k z  

n k t  

C -  
u n  4 m 
o v  w \  a E d  
3 m  c a ae v 

a o- 

0 
< 
u 
01 
d 
n 

n 

al m \  

3a o a 

< 
l ac ) -  u c x m  

as d a m  u v  
u- 
rn 

0 0  0 0  0 
C E O  c c  

m m m  m m m m  

* 

m 
m 
d 

0 

m 
d 
rl 

0 

z 

a 
W 
9. 

0 
I 

N 
w- 
N 

0 

W 
< 

w- 
m 
\ 
N 

I- 
m 
.-I 

I 
VI 
U 

* 

W 
d 
w- 

0 

d 
9. 
m 
0 

z 

0 
d 
I- 

0 
I 

0 
d 
I- 

O 

W 
< 

0 
d 
\ 
rl 

I- 
m 
N 
I 
& z 

z 

W 

I- 
a 

a 
m 
I- 

0 

0 
m 
N 

cy 

9. 
m 
\ 
N 
m 

W 
N 
N 
I 

2 

k 

I- 
m 
W 

N 

a 
I- 
9. 

d 

d 
< z 

0 
0 
a 
I- 
N 

I 

0 
(D 
9. 

0 

m 
I- - 
d 

9. 
m 
\ 
W 
N 

W 
N 
N 

k 

m 
I- 
I- 

0 

I- 
W 
9. 

0 

la 

0 
9. 
m 
N 

I 

N 
W 
W 

0 

W 
< 

0 
rl 
\ 
9. 

0 
I 

VI 

a 
a 

k 

N 
9. 
9. 

d 

9. 
W 
I- 

O 

la 

0 
0 
a 
0 
d 

I 

0 
m 
N 

d 

W 
< 

0 
d 
\ 
m 

a 
a 
I u c 

k 

W 
W 
m 
rl 

w- 
9. 
4 

d 

4 
< z 

0 
N 
N 
m 
I 

cr 
0. 
W 

0 

m 
I- 
9. 

d 

W 
d 
\ 
m 
rl 

W 
N 
N 

I 
X c 

k 

m 
m 
m 
N 
d 

a 
9. 
m 
m 

4 
< 
2 

0 
0 
rl 

N 
W 
I 

0 
m 
W 

0 

a 
0 
d 

N 

0 
N 
\ 

d 
a 

0 
m 
N 

I 
X c 

k 

W 
a 
? 
N 
4 

W 
N 
0 

m 

d 
< z 

0 
0 
a - 
W 

I 

0 

m 
I- 
9. 

rl 

0 
N 
\ 
r 
rl 

N 
m 
N 
I 
z 
H 

* 

m 
9. 
d 

9. 
m 

W 
0 
0 

W 
N 

4 
< 
2 

0 
0 
W 
W 
I- 
I 

0 
m 
N 

m 

W 
< 

W 
9. 
\ 
N 
9. 

* 
5 
4 
Ll 

e 
H 

* 

W 
N 
0 
m 
W 

W 
W 
W 

(D 
m 

z 

0 
0 

b 

I 

0 
d 
d 

d 

d 
d 

m 
0 
d 

N 

0 
d 
\ 
0 
d 

- 
m 
N 
I 

3 

* 
n 
< 
0 
0 
N 
W 
m 

I- 
d 
W 

a 

la 

0 
0 
N 
W 
m 
I 

0 
W 
a 
rl 

m 

a 
< 
I- 

0 
0 

0 
rl 
\ 
W 

W 
m 
N 
\ 
m 
m 
N 
I 

3 

k 

0 
m 
N 
W 
I- 

O 
W 
0 

N 
m 

z 

0 
0 
m 
d 
d 

I 

0 
0 
d 

a 

a 
0 
d 

N 

0 
d 
\ 
0 
d 

W 
m 
N 
3 

k 

d 

W 

OD 

a 

a 

m 
m 
W 

9. 
m 

G! 

0 

9. 
0 
m 
m 

I 

0 
In 
m 
d 

m 
0 
m 
N 

m 

N 
\ 
W 
I- 

m 

* 
5 
d 
C 

u 
3 

al 

C 

z1 
W 
C 

0 
W 
0 

al 

0 
4 

e 
m 

4 

c u 
d 
3 
4 u 
4 
U 

4 

a 

s 
0 
v) 

N 

C 
o w  
4 0  u 
0- h 0 0  u c  
ala 

w a l  
o u  W 
h 
V a l  
C S  

u g  

:: 
010 

W I -  

u v  
a m  u 
. 0  

I - 0 )  
L) 

Nal 
U 

U W  
0 0  
JJu 
0 0  

w 7  
o c  
ual 

"9 

45 
7 u  
ca l  c 
a l L )  e4 
JJa l  

.U 
r t c  
a 4  

0 4  
C E  
I L I  m 0  
o c  

4 1  m 
m o  
4 4  

E 4  

c m  
0 4  
J J C  
7 0  

4 

- I C  
m a l  

o m  c -  
w m 4  
0 0  

. - IC 
h 4  
u m a l  
c 4  E 

E2 
i m  

i+Sd * 
.al 4 JJ m u u  c 
w a c 4  n o u  
a l 4  a c u u  0 
u u U 0  

s o  u4e I cum h 

0 4  .e u 4 
I - u a l u  

N W  
H 7 4  

m c  
L ) u  
0 . 4 u  
a l c u o  
JJ alu c 
@ > a  u 4  E m 

D O 4  
w e  0 m m u  4 c  
Ll 401 

4 a 4  

a a  

alc a 

a E O L )  
9 2;: 
c m m  

a l c  
a l c v  0 cu 0 
E d  0 

. o  c 
4 c u  
4 - 0  
E H d W  
U V U d  
0 - 0  
c ala 
I 4uJJ 
m a  al 4 

u m  

0 > u z  
r l 4  

U 

u 
0 

- - -  u---- - -  

d 
E 
2 
a 
4 
x 

, 

627 



4344 

0 0  
c c  8 

0 
In 

0 0 0  0 
C C  

m m m  

u\ 
w o o  

--0 c c- ~ 

-4-4 
c m m  
o a a  
m r l r l  a u u  
a l c x  a u w  

lb 
ale 
u a l o  

W I  I 

U k Z  
al 
e 
C- 

b l H  m b 
alv al\ a z-4 
3 m  c a 

a w z  
4 

a* v 
m o -  

U- 
e m  
C\ 
4 4  
alV ” 2  
u 
e 
u 
m 
4 
n 

C 

Q - 4  
b u  
c(u 0 
4 o a l  a u  

n 

c-4-4 -4 
0 muuuu 

u u u  o u  0 
a l x c b l c b l  
U 9 ) a l b a l U  
al u x u x  
u b l c u c u  

0 0 4 0 4  

- 4 a a c a c  
u.a u a 

u n  u n  

4 4 - 4 4  I 

w 
3 
w 
U 
n4 

W 
X c. 
h 
0 
u 

2 

: 
P 
f 
VI 
h \ 
H 
dl 

6 a 
lu 

v) 
cl 
H 

w 
V a: 
Lu a 
3 
v) 

3 
rn 
a 
0 
Lu 

z a w 
V z 
0 
V 
tr 
0 
v) w z 
W 
3 w 
H w 
v) z 
0 
V 

tr 
0 
z 
w 
V 
W a 
W 
In 

m 

E 

.. 

- 4 c  u o  
0 4  
W U  

U 4  

w u  

u a  
a n  

o m  

P 
3 
m 
4 

m 
. a  

3 

w 

m 
W 
m 
0 

m 
rl 
N 

0 

cl 

0 
0 
W 

m 
rl 

I 

N 
0 
m 
0 

W 
e 

0 
N 
\ 
W 

I- 
m 
rl 
I 

v) 
V 

w 

9. 
W 
W 

0 

0 
m 
9. 

0 

el 

0 
0 
W 

m 
I 

0 
0 
rl 

W 

rl 

W 
< 

0 
N 
\ 
N 

k 

9. 
W 
9. 

0 

I- 
W 
m 
0 

-4 
< z 

0 
m 
W 

rl 

I 

0 
m 
W 

rl 

w 
e 

0 
N 
\ 
rl 

k 

d m 
m 

k 

N 
I- 
N 

m 
m 

W 
m 
m 
m 
rl 

cl 

0 
0 

0 
I- 
rl 
I 

k k 

W 
W m 
9. 

I- 
m 

N 

m 

el 

0 
0 
rl 

W 
N 
I 

0 
0 
W 

0 

m 
I- 
9. 

rl 

9. 
N 
\ 
m 
rl 

k 

m 
m 
m 
I- 

W 
N m 
9. 

cl 

0 
0 
W 

m 
m 
I 

0 
rl 
W 

0 

m 
0 
rl 

N 

m 
N 
\ 
m 
N 

k 

W 
m 
I- 

m 
N 

m m 
W 

W 
rl 

el 

0 
0 
9. 
W 
rl 

I 

0 
m 
N 

rl 

(u 
e 

I- 
N 
\ 
I- 
N 

k 

I- 
I- 
m 
W 
m 
rl 

W 
m 
0 

m 
m 

4 
e z 

0 
0 
0 m 
N 
I 

0 
m 
0 

rl 

m 
0 
rl 

N 

m 
r( 
\ 
W 
rl 

k 

.n 
e 
0 
0 
m 
I- 
0-4 

N 
0-4 
0 

W 

el 

0 
m 
I- 
rl 

I 

0 
9. 
W 

rl 

b 

m 
r- 
0 

0 

W 
rl 
\ 
W 
rl 

k 

-n 
e 
0 
0 
0 

0 
I- 
N 

rl 
I- 
In 

k 

W 
N 
m 
I- m 
W 

rl 
W 

m 
W 
N 

4 

0 
0 
W 
m 
I- 

I 

0 

rl 

N 

m 

m 

0 
m 
N 

m 

W 
9. 
\ 
I- - 

5 
-4 
C 
4 

a 

C 

4 
u 
7 
A 
4 
bl 

r 
9. 

N 

N 
I- 
m 
0-4 

cl 

0 
0 
m 
m 
m 
I 

0 
9. 
N 

rl 

(u 
e 

0 
N 
\ 
W 

rl 

m 
m 
N 

m 

el 

0 
0 
rl 

N 
m 
I 

0 
0 
m 

rl 
0 m 
rl 

cl 

al 

C 

2 
(u 
C 

u 
(u 
0 

al 

W 
rl 

8 
m m 
4 

c 
&I 
4 
3 

4 u 
4 
U 

rl 

9. 
In 
I 

W ; a  bl 

4 
$ &  e 
c u 

cl 

rl c u  
4 - 0  
E H 4 U  
blvu-4 
0 - u  
c ala 
I r luu  
m a  a, m 
0 >u-l 

r l b l  bl 
alw a 

m u 0 0  

0 
I- 
0 

rl 

I 

0 
m 
W 

0 

(u 
e 

0 
N 
\ 
Q. 

0 
0 

0 
I- 
N 

0 
W 
.-I 

rl 

m 
0 
rl 

N 

m 
rl 
\ 
W 
d 

.. 
4 u 
4 
U 

rl 
I- 

L 

0 

U 
0, c u 
4 
al 

G 
a u 
4 
U 
?V;Z3 
a m r l  a 
O N  an 
bl I a4 m a  4 bl 
x u  
u b l u m  
4 0 0 4  
w be4 
e e e e  
m h z n  

rl 

0 
v 
N 
\ 

m 
N 

3 
n4 

m 

W 
m 
N 
\ 
In 
m 
N 
I 

3 

c 
E 
-4 
bl 
0 c w 

a0 
m 
N 

3 
n4 

W 
N 
N 

W 
N 
N 

h 
W 
N 
N 
I 
X w 

N 
m 
N 

X w 

m 
m 
I 
V c 

9. 
m 
N 

I 
3 

W 
m 
N 

3 

628 



4344 

-a 
Y 

w 
Y -  
w 
U 
E 
2 
1 
-l 
X 

w c 
Y 

W 
4 

b4 
0 

-a 0 
Y 

w 
Y 
w 
-a 
E 
2 
4 
x 
E 

w c 
Y 

n 
-a 
D) 

X 

629 



4 3 4 4  

4 w a 
U 
z 0 
H 
m 
U ~- 
3 

0 a 
P 
bl 
X 
m 

n 

.z . ~ 

U 

m 

2 
4 
N 

In c 

n 

5 
n4 

a 0 
u 2 
4 
z 

H 

5 
In a 
\ 
H a 
I: 0 a 
lu 
In 
I-l 
U :: 
2 
w 
V 

a 
3 
In 

3 
VI 

a 0 
[1. 

z a w u 
2 0 
V 
lu 0 
VI c 
2 w 
3 
CI 
U c 
In z 0 
U 

lu 0 
z 
m 
0 

m 

E 
Y 
t;: 

h a m  
u w o  
7 h Z  

V I  I 

U h Z  

d 

0) 

C -  u u  a @ 
w u  w x  a E \  a* @ 
3v) C E 
a o-  

a- 
< @  
C Y  a\ 
a l @  
=.E 
0 
< 
e) m 
4 
n 

C 

w 4  m u  
c w  0 
a e )  

P 

a o w  

P 

x c  
0 0  c 4  
w e )  
7"r 0 
0.0 w 
a l e )  
u w  
l u n  

d 
a 
4 
E 
0, 

U 

0 0 0 0 0 0  0 
c c c c c c c , c  

0 
w c  m u m  

4 4 d C  
w w J J  

c a c a l 3  
0 4  0-4 4 . 4 c  
JJUJJU 0 
u s u s J J  
u OJJ 0 0 
c b l c u w  
0) b w  P J J  o x  o x  0) 
c v c v u  

m > m >-A 

a c a - c d  

o a o ~  

w c c w c w  
d.4 O d 4 d  

E l l  E 
4.4 0 4.4 4 
V I Z U I n l I n  

22 g as Q 

h 

9. 
0 
0 

0 

m 
0 
0 

0 

z 

W 
0 
0 
0 

I 

W 
0 
0 
0 

w 
< 

W 
\ 

d 

W 

4 e 
JJ 
91 

u 
0 
d c 
4 u c 
d 

d 

d 

# 

W 
d 
0 
0 

W 
0 
0 

0 

I-l 

W 
9. 
0 
0 

I 

9. 
d 
0 

0 

w 
< 

W 
\ 

N 

w 

c 
4J 
m 
$4 
0 
d 

a 

4 
n 
rl 

h 

n 
< 
N 
0 
0 

0 

9. 
0 
0 

0' 

4 
< z 

N 
0 
0 
0 

I 

N 
0 
0 
0 

w 
< 

W 
\ 

d 

0 
al e 
&I 
al 

u 
0 
d c 
4 
n 
d 

d d  

h 

W 
v) 
0 

0 

v) 
d 
0 
0 

c3 

0 
N 
d 

0 

I 

w 
0 
0 

0 

lu 
< 

W 
\ 

v) 

al 

0 
4 
4J 
7 

N 

m 

k 

n 
< 
N 
0 
0 

0 

v) 
0 
0 

0 

4 
< z 

N 
0 
0 
0 

I 

N 
0 
0 
0 

w 
< 

m 
\ 

d 

0, 
0 
4 
L) 

w a 
N 

d 
>r e 

4J 
0) :: 
9. 

I-l 

d 

0 

I 

v) 
0 
0 

0 

lu 
< 

W 
\ 

W 

w 
0 
e) 
0 
4 

z 

n 
< 
0 

0 
0 
4 
9. 
d 

I 

0 
0 
9. 
I- 
9. 

m 
m 
N 

0 
d 

m 

m 
\ 

m 

E 
E 
4 

5 
4 
4 

h 

n 
< 
0 
W 
m 
0 

c 

E 
0 
W 
m 
0 

I 

0 
W 
m 
0 

u4 
< 

d 
\ 

d 

w 
v) 
N 
d 
I u 
0 
rl 
0 
u 
U 

k 

n 
< 
0 
0 
v) 

W 
N 

d 
ul a 
0 
d 

I-l 

0 
0 
v) 

W 
N 
I 

0 
0 

v) 

a 

I- 

9. 

0 
N 

a 

m 
\ 

m 

0 
.4 
C 

L1 
m 
4 

z 

n 
< 
0 
0 
a 
m 
I- 

I- 
W 
d 

a 
W 

2 

0 
0 a 
m 
I- 
I 

0 
0 
0 

m 
W 

9. 
I- 
v) 

9. 
4 
(0 

m 
\ 

m 

E 
4 
LI a 
m 

k 

n 

a0 
m 
< 

0 

0 

m 
rl 
N 

d 

4 
< z 

m 
m 
0 
0 

I 

m 
m 
0 
0 

w 
< 

4 

m 
\ 

d 

2 
a 
u 
4 
0 
N 
C 

r2 

h 

n 
< 
0 
0 
9. 

N 

0 
0 
I- 

d 

z 

0 
0 
9. 

N 

I 

0 
0 
0 

r( 

0 
v) 
d 

N 

m 
\ 

m 

E 
.4 
rl 
d 
x 
0 m 

z 

n 
< 
0 
0 
a 
W 

0 
0 
9. 

In 

z 

0 
0 

W 

I 

0 
0 
d 

9. 

a 

a 
m 
0 

d 
d 

m 
\ 

m 

5 
4 
E 
U 

U 

zz 

nn 
< <  
0 0  
0 0  
Ov) 
I n .  
dv) 
dI- 

NN 

9.4 
m .  

9. 

a m  

m -  

I-lI-l 

0 0  
0 0  
0 U - l  
v). 
rlv) 
dI- 
I 1  

0 0  
0 0  
Nv) 

9.0 
m 

m .  

09. 

9 . W  

NN 
d 0  
9.d 

. m  
m .  

m m  
\\ 

m m  

E 
E 7  
7 4  
4 E  u o  
r l u  
4c v u  

2 

n 
< 
0 
0 
9. 

I- 
d 

m 
m 
m 
w 
d 

z 

0 
0 
9. 

I- .+ 
I 

0 
0 

N 
d 

m 

d 
m 
9. 

d 
N 

m 
\ 

m 

e) 
rl 
4 
P 
U 

0 0  
w c c  0 m u m  u m  

rl44c c - 4 4  
w w e ) e ) v w  > m > 4  .4 c m > m  
a l c w s C 3 c w C w C  

d O d  0 O E O d O  
4 c4c.4w.4 4 

UJJa 0 m 0  DldL)UU 
c-4 c 4-7 4 - a  w 9 c a 
7 U 7 e ) 4 J J d  u 7 u  
OJJ 0 0 0 0 v %&I oe) 
u c u w x w x u c u c  m a  m u  w u  w a 01 PO, 

Y O Y O )  a J J U Y V  v c  v u u u u w c  v c  
4 0 4  0 0 - 4 0 4 0  

m 2 m  
d I d  

z 

n 
< 
0 
0 
v) 

m 
m 

w 
d 
v) 

m 
N 

il 

0 
0 
v) 

m 
m 
I 

0 
0 

W 
d 

m 

m 
d 
W 

m 
v) 

m 
\ 

m 

Ll 
0) a a 
u 

h 

n 
< 
m 
0 
0 

0 

v) 
0 
0 

0 

4 
< z 

m 
0 
0 

0 

I 

m 
0 
0 

0 

w 
< 

W 
\ 

d 

0) 

w 
C 

2 
>r c 
4J 
w 

h 

n 
< 
d 
W 
0 

0 

0 

N 

0 

m 

4 
< 
2 

d 

0 

0 

I 

m 

m 

d 

0 

0 

w 
< 

m 
\ 

d 

w 
0) c 
0 
a 
LI 
0 

a rl 

z 

n 
< 
0 

0 
0 
m 
m 
N 

I- 
N 
d 
I- 
d 

z 

0 
0 
m 
m 
N 

I 

0 

0 
m 
m 
m 

I- 

v) 
9. 
N 
W 
.o 

m 
\ 

m 

C 

u 
U 

h 

n 
< 
0 
0 
0 
0 
w 
9. 

I- 
W 

d 
d 
m 

z 

0 
0 
0 
w 
9. 
I 

0 
0 

d 
W 
d 

I- 
m 
m 
I- 
m 

m 
\ 

m 

U 

0) la 

zz 

nn 
< <  
0 0  
.O 

0 0  
0 .  
W v )  

m9. 
m w  

m 0  
m 0  
v)N 
N W  

m 

m .  

z z  

0 0  
0 0  
w .  
O W  

9. 
I I  

0 0  
0 0  
0 .  
I -m 
d m  

N 

mv) 

I-d 
.O 
v). 

v)d 
dd 

m w  
m w  

m m  
\\ 

m m  

E a l  
7vr 
4 0  m c  
0 4  
C @  
P C  
a 4  
Z E  

k 

n 
< 
0 
0 
m 
d 

m 
W 
a 

z v 
\9 
& 

0 
0 
m 
d 

I 

0 
m 
I- 

O 

N 

N 
a 

630 



4 3 4 4  

0 0 0  0 0 
m E m  m E m c  

c a l c c  

w 

I- 
m 
0 

0 

I- 
d 
0 

0 

a 

e 

W 
\ 

W 

z 

n 
< 
0 
0 
m 
N 

0 
v) 
W 

r( 

z 

0 
0 

N 

I 

0 
0 

a 

a 
N 

m 
9. 
m 
m 

m 
\ 

d 

E 
C 

U 
P sr 
0 r 
rl 

w 

- 
< 
0 
m 
W 

0 

c 
< 

c 
< 

0 
m 
W 

0 

I 

0 
m 
W 

0 

w 
< 

r( 
\ 

rl 

0) 

4 
E 
4 
rl 
x a 
u 
? 
I 

4 
-0 
0 
0 
u 
4 
2 
z 

w 

m 
< 
0 
m 
d 

0 

I- 

d 

0 

m 

4 
< z 

0 
m 
d 

0 

I 
0 
0 
rl 

0 

w 
< 

m 
\ 

N 

al 
4 

9 
rl sr 
0) 

a 
U 
m 
0 
u 
4 z 
2 

4 

w 

n 
< 
0 
0 
0 

0 
In 

m 
m 
9. 

m 
9. 

z 

0 
0 
0 

0 
v) 
I 

0 
0 
0 

m 
m 

Q\ 
I- 
m 
m 
m 

m 
\ 

m 

rl 
01 
X 

4 z 

w 

n 
< 
m 
m 
0 

0 

c 
< 

c 
< 

m 
0 

0 

I 

m 
m 

m .  

0 

0 

w 
< 

d 
\ 

d 

0) 

0) 

f 
4 

0) c 
BI 

z 

n 
< 
0 
0 

0 
W 

rl 
m 

W 

0 
I- 
d 
d 

cl 

0 

0 
W 
m 
d 
I 

0 
0 

W 
In 
m 

W 

9. 
0 
m 
m 
N 

m 
\ 

m 

E 

m 
m 
4 

w 

m 
< 
0 
0 
N 

I- 
d 

N 
9. 
m 
I- 

cl 

0 
0 
N 
I- 
d 
I 

0 
0 
m 
m 

m 
N 
0 

m 

m 
\ 

m 

bl 
al 
-4 
4 
v) 

z 

n 
< 
0 
0 
0 

0 
W 
d 

m 
m 
m 
In 
d 

z 

0 
0 

0 
W 
d 
I 

0 
0 

In 
v) 
d 

W 

m 
m 
m 
d 
d 

m 
\ 

m 

E 
-r( 

w 

9. 
d 
0 

0 

I- 
O 
0 

0 

-4 
< z 

d 
N 
0 

0 

I 
N 
0 
0 

0 

w 
< 

c 

W 
\ 

9. 

al 

0) 

u r l  
0 0  v ) w  

.. a 

w 

N 
d 
0 

0 

I- 
0 
0 

0 

-4 
< z 

I- 
d 
0 

0 

I 

I- 
d 
0 

0 

%I 
< 

W 
\ 

d 

m 
0) 

0) 

sr d 

4 

u 
0 w 

m 

w 

n 
< 
0 
0 
N 

d 

c 
< 

c 
< 

0 
0 
N 

d 

I 

0 
I- 
d 

0 

w 
< 

N 
\ 

N 

0) u 
c a 

0 
c a 
rl sr u 
P 
4 u w 

a 

z 

n 
< 
0 
0 
W 

v) 
m 

0 
0 
CT 

0 
m 

2 

0 
0 
W 

In 
m 
I 
0 
0 
9. 

v) 
N 

d 
I- 
d 

N 
I- 
d 

m 
\ 

m 

E 

Q 
C 

> 

4 

w 

n 
< 
0 
0 
0 

e 
9. 
N 

N a 
N 
d 
d 

c3 

0 
0 

I- 
9. 
(v 
I 

0 
0 
In 

v) 
W 

0 
N 
0 

m 
rl 
d 

m 
\ 

m 

V 
4 
N 

w 

m 
< 
0 

d 

0 

m 

0 
d 
m 
0 

4 
< 
2 

0 

d 

0 

I 

0 

d 

0 

m 

m 

lu 
< 

m 
\ 

d 

0, u 
4 
rl 

c u c a 

a 

- 
rl sr 
0) 

sr c u w 

5 

2! 
m 
P 
4 

al 

C 

2 
w 
C 

0 
w 
0 

al 

0, 

rl 

-4 

* 
v) 

4 

c u 
4 
3 
4 u 
4 
U 

m 

C 
4 

u z  
ala 
m b l  
a-b 
mu 

4 m  
4 

n e  
4.l 
4 1  
U 

alu 
u n  
0 0  
c z  
v u  

ale 
r lu 

u ;  

ala 

m a l  

2- 
a o  c 
u o  
4 4  c u  u v  
u a  
o m  
r l c  a4 
x-4 
u 4  
r l m  
4 4  

-11 

P >  

P s r  
O D  

aU 
4 u  
. E  e 4  

OLI 
I n m  

01 
N 

C 4  

4 c  
0 0  
V - l  
alu u a  
ala 
U-4 

w u  
o m  

e 
0 
In 
N 

C 
o w  
4 0  u 
O - k  0 0  
u c  
ala 

w 
W a l  o u  

w 
x 
0 0 ,  
C C  

u a  

;: 
0 0  

W I -  

u v  
d m  u 
- 0  

P a l  u 
Nal 

U 
u w  
0 0  
u u  
a l a l  
"2 
w a  
o c  
ual 
45 
a u  
cal c 
alu e4 
ual 

.U 
-4c 
4 4  
E 
u r l  
0 4  
C E  
I b l  
6 0  
o c  

- 4 1  
b 

m o  
4 4  

e m  
0-4 
4 

S C  
a o  

U 
4) u 
0 
0, -u 
0 

P 
4 
X 

2 

lc; 

al c 
.e) 

U 

m w  
m a l  

m 4  
a m  
3 

C r l  o a  
+ E  
a m  

u c  
m 
+%I 
U 4  
r l u  

u c  
0 0  
C - l  u 
n 4  
ru 

a lc  
ual 
0 0  
w c  
0 0  Lco 
CU 
ual u .. v 
m a l  u u  
40)  u u  

u a  

; f l u  

1"  

-0 
4J 

V 
rl 

C 
0, 

P 
u 
sr 
u 
C 

4 c 
4.l 

m 

a n 

0, 

P 
4 

\ 

631 



1 3 4 4  

0 0 0 0 0 0 0  0 0  
c c c c c c c P ) c c P ) Q Q  
f f f f f f f Q-lf f Q24242  Urn U D I U D I L ~ D I  

Q r l 4 r l Q r l &  C C . . 4 d 4 r l  
0, P) Q L )  L) L) L) P) Q L )  

D I > D I > D I > 4  4 4 c e > m > c  
c c Q c Q c Q 3 c 3 c 3 c P ) c Q c P ) Q  
O O d O - l O d  0 0 O E O r l O r l E  

4 w a a: 

X c 
z 
U 

W 

c z 
n4 

% 

P 
3 

W z 
cl 
H 

* 

n 
< 
N 
0 
0 

0 

m 
0 
0 

0 

4 
< z 

N 
0 
0 

0 

I 

N 
0 
0 

0 

W 
< 

N 
d 
\ 

.-I 

0 
4 
C 
L) 
P) 

Ll 
0 
d c 
4 
Ll c 
d 

d 

d 

h 

m 
rl 
0 

0 

d 
rl 
0 

0 

4 
< z 

m 
Y) 
0 

0 

I 

m 
0 
0 

0 

W 
< 

N 
d 
\ 

m 

01 
01 
4 
x 
& 
L) 
Q 

Ll 
0 
r( 

C 
4 n 
N 

rl 

h 

9. 
rl 
0 

0 

W 
0 
0 

0 

cl 

m 
N 
0 

0 

I 

N 
0 
0 

0 

W 
< 

* 

N 
rl 
\ 

0 
rl 

0, 

0 
4 
JJ 
a 

N 

m 

h 

n 
< 
m 
0 
0 

0 

W 
0 
0 

0 

4 
< z 

m 
0 
0 

0 

I 

m 
0 
0 

0 

W 
< 

* 

N 
rl 
\ 

d 

0, 

0 
4 

Q 
X 
I 
N 

h 

n 
< 
m 
0 
0 

0 

m 
0 
0 

0 

4 
< z 

m 
0 
0 

0 

I 

rl 
0 
0 

0 

W 
< 

* 

N 
rl 
\ 

N 

Q 

0 
4 
L) 

al a 
N 
I 

rl 
x c 
L) 
0) r 
9. 

k 

m 
I- 
O 

0 

I- 
9. 
0 

0 

cl 

0 
m 
d 

0 

I 

r( 
rl 
0 

0 

w 
< 

* 

N 
rl 
\ 

N 
d 

01 
0 
JJ 
Q 

4 

z 

n 
< 
0 

0 
0 
W 
9. 
rl 

9. 

9. 
W 
N 
W 

c3 

0 
0 
W 
9. 
d 

I 

0 

0 
N 
m 
.-I 

m 
m 
N 
W 
0 
d 

m 

m 
\ 

E 
C 
4 

5 
d 
4 

h 

n 
< 
m 
W 
0 

0 

W 
m 
0 

0 

4 
< z 

m 
0 

0 

I 

m 
W 
0 

0 

m 

W 
< 

m 
\ 

rl 

rl 
N 
N 
rl 
I 
Ll 
0 
rl 
0 
Ll a: 

z 

rl 
m 
9. 

m 

m 
m 

N 

m 

c3 

0 
0 
W 

9. 

I 

0 
0 
0 

N 

I- 

9. 

0 
N 

m 

m 

a\ 

\ 

0 
C 
0) 

Ll 
4 

4 

z 

m 
9. 
m 
m 
W 

0 
0 
0 

W 
Y) 

4 
< z 

0 
0 

0 
m 
4 
I 

0 
0 
m 
N 
d 

9. 
I- 
u) 

CT 
d 
W 

m 

m 
\ 

E 
4 
Ll 
4 m 

z 

W 
m 
I- 

0 

9. 
d 
W 

0 

z 

0 
W m 
0 

I 

0 
m 
N 

0 

0 
m 
rl 

N 

in 

m 
\ 

9 
4 
d 
d 

0 m 

z 

W 

m 
m 

m 

W 
N 

m 
m 

z 

0 
0 
0 

I- 

I 

0 
N 

0 

m 

m 
W 
0 

rl 
.-I 

m 
\ 

(D 

E 

E 
U 

V 

4 

Z h  

r l m  
9.0 

0 0  
d 

g? 

0 0  
I-0 
- 0  
9 . .  
w o  

44 
< <  z z  

O W  
0 0  
0 0  
N .  
9.0 
d 
I I  

O m  
.O 

0 0  m .  w o  
W 

0 

9.u 
N 
d 
9. 

m <  

N 

\\ 
mr( 

m w  

e 
E W  

4 L l  
0 0  
4 4  
4s v u  

a o  

z 

rn 
m 
m 
I- 
d 

0 
0 
W 

rl 
d 

cl 

0 
0 m 
W 
d 
I 

0 
0 
I- 

CT 

9. 
W 
W 

N 
0 
d 

z 

rl 
m m 
rl 
N 

I- 
W 
d 

W 
rl 

c3 

0 
0 
m 
W 
N 
I 

0 
0 
W 

I- 

m 
d 
W 

W 
m 

m 

m 
\ 

$4 

rP) a 

V 
2 

h 

.l7 
< 
N 
0 
0 

0 

m 
0 
0 

0 

4 
< z 

N 
0 
0 

0 

I 

N 
0 
0 

0 

W 
< 

nl 
rl 
\ 

d 

0) 

0) 
N 
C 

2 
h 
& 
L) 
0 

z 

W 

N 
9. 
0 
W 
rl 

I- 
m 
0 
d 
d 

4 
< z 

0 
0 
9. 
m 
N 

I 

z 

l7 
< 
0 
0 
W 

d 
m 

W 
I- 
01 

0 
d 

il 

0 
0 
CL) 

d 
m 
I 

0 
0 m 
N 

I- 
m 
m 
I- 
m 

m 

m 
\ 

U 

Q 
cl 

z 

m 
m 

m 
In 
0 

N 

m 
m 
m 
9. 

rl 

4 
< z 

0 
0 
I- 

m 
I 

0 

0 
I- 
W 
m 

m 

I- 

m 
W 
m 
4 

m 

m 

en 

\ 

E 
4 
DI 
0) 

0 

r 

P) 
< 
C -  

U H  4 P 
Q V  Q Y  

ae P 
3 m  c E 
a x \  

m o- 

m 
0 
0 

0 

4 
< z 

m 
N 
0 

0 

I 

d 
0 
0 

0 

W 
< 

N 
d 
\ 

m 

0) 

0 c 
JJ 
P) 

U 
0 
d 
C 
4 n 
rl 

rl 

VI 
tu 
\ 
n a 

w =  2 ;  4 
< z 

0 
m 
W 

4 
< z 

0 
W 
N 

0 

I 

0 
W 
N 

0 

W 
< 

rl 
rl 
\ 

d 

0) 
JJ 
4 
rl 
Q c 
&I 
C a 
rl 
x 
L) 

0 
I 
C 
I 
4 n 

cl 

0 
0 
m 
m 
d 
I 

0 
0 
m 
m 

rl 
m 
9. 

rl 
N 

m 

m 
\ 

L) 
rl 
Q 
P 
V 

C 

a 4  
P U  
c w  0 
4 0 0 1  a u  

P 

~ 

9. 

d 
N 
I 

0 
0 
0 

m 
d 

w 
< 

I 

0 
m 
rl 0 

W 
W 
9. 

I- 

m 
9. 
N 
W 
W 

n 
a 
0 
h 

u 
< z a w 

V z 
0 
V 
a 
0 

VI c z w 
3 c 
H c 
VI z 
0 
V 

a 
0 

x c  
0 0  
c - 4  
Q L )  
7 -  0 
0.0 0) 
Q J J  
U P )  
a n  

\ 

z 
c 
V w 
cl w 
In 

B 

d 
4 
0 
4 
E 
C 
V 

632 



4344. 

. .  

u c  
a o  n-rl 

z 

m 
W 
N 
I- 
9. 
9. 

N 
N 

I- 
O 
m 

cl 

0 
0 

N 

m 
I 

0 
0 

W 
W 
d 

a 

d 
0 

9. 
9. 
d 
d 

a 

a 
\ 

a 
4 a 
c 
P 
4 z.  

z 

N 
W 
0 
0 

I- 
m 
0 

0 

4 
< z 

0 
I- 
O 

0 

I 

0 
m 
0 
0 

N 
N 
0 

a 

a 
\ 

N 

x 
a 
u a 
I: 

k 

I- 
4 
0 

0 

m 
rl 
0 
0 

z 

I- 
N 
0 

0 

I 

0 
0 
0 

0 

c 

hl 
rl 
\ 

0 
rl 

a 
2 

-5 
0 
4 

a 
0) 

x c u 
P) z 

4 

z 

0 

m 
m 

a 

m 
a 
N 

N 

4 
c z 

0 
0 
m 
0 

I 

0 
0 
m 
m 

a 
0 
W 

W 

a 
\ 

W 

E 
C 

U 

x 
4 
0 r 

n 

z 

rl 
m 
W 

N 
N 

cy 
N 
N 
0 
N 

a 

0 
0 
W 

W 
N 

0 
0 
0 

I- 
d 

m 

a 

I- 
m 

m 

a 

a 
\ 

4 aI 
Y 

4 z 

z 

m 
0 
m 
m 
0 
I- 

m 
m 
d 
N 
m 

4 
< z 

0 
0 

m 
9. 
a 
I 

0 
0 

9. 
0 
N 

W 

9. 
0 

m 
N 

m 

a 

a 
\ 

5 
4 

UI 
m 
4 u 
0 
nl 

z 

0 
W 
W 

m 

m 
9. 
a 
m 

z 

0 
0 
W 

I- 

I 

0 
0 
m 
d 

W 
N 
0 

W 

a 
\ 

W 

u 
a 
4 
4 
v) 

z 

m 
9. 
4 

W 
m 
rl 

9. 
rl 

m 
rl 
rl 

el 

0 
0 

rl 
I- 
.-I 
I 

0 
0 
N 
0 
W 

W 

a 
m 
m 
d 
rl 

a 

m 
\ 

E 

a 
v) 

4 

2 

0 
N 
m 
0 

W 
m 
N 
0 

4 
< 
2 

0 
I- 
m 

k Z  

m o  
o m  
0 . 4  

o w  
I c y  

. .  

0 0  
0 0  
o m  
o m  

.-I 

. .  

k 

n 
c 
m 
0 
0 

0 

m 
0 
0 

0 

4 
< z 

m 
0 
0 

0 

I 

N 
0 
0 

0 

W 
< 

N 
d 
\ 

N 

a 
a c u 
01 
Ll 
0 
4 
c 
4 

u a w 

k 

9. 
0 
0 

0 

m 
0 
0 

0 

4 
< z 

I- 
O 
0 

0 
I 

N 
0 
0 
0 

w 
c 

N 
d 
\ 

m 

a 
a 
1 4 

0 w 

k 

0 
0 
0 

0 

0 
0 
0 

0 

4 
< z 

W 
0 
0 

0 

I 

m 
0 
0 

0 

W 
< 

N 
d 
\ 

N 

0) a 
a 
h 
4 

4 
4 u 
0 
c1 

* 

.n 
c 
m 
0 
0 
0 

W 
0 
0 

0 

4 
c z 

m 
0 
0 

0 

I 

m 
0 
0 

0 

VI 
< 

N 
rl 
\ 

d 

a 
3 
0 
4 c 

4 
x 

> 4 

z 

0 
0 
N 

m 
W 

0 
0 

W 
0 

a 

4 
< z 

0 
0 
d 

N 
m 
I 

0 
0 
m 
I- + 
0 
N 
0 

m 
rl 
rl 

a 

a 
\ 

0 
4 
N 

k 

n 
< 
0 
m 
N 
0 

m 
m 
0 

0 

la 

0 
m 
N 

0 

I 

d 
N 
0 

0 

w 
< 

m 
\ 

m 

u 
X 

3 
2) 
0, n 

k 

m 
9. 
N 
0 

W 
0 
N 
0 

4 
< z 

0 
W 
m 
0 

I 

0 
m 
rl 

0 

w 
< 

rl 
d 
\ 

m 

a u 
4 
4 
4 

c a 
5 
- 
4 
x 
a c 
x c u 
W 

4 

2 
n 
m 
4 

0; 

2 
C 

w 
C 

u 
w 
0 
4 a > 
4 

P 
m 
a 
4 

c 
JJ 
4 
3 
4 
4J 
4 
U 

el 

0 
0 
N 

cl 

0 
0 
m 
N 
m 
I 

0 
0 
I- 

9. 

rl 
I- 
d 

N 
I- 
d 

a 

a 
\ 

E 
1 
a 
C 

4 

s 

C 

a 

u a x 
u 
0 

a 
4 c 
x a c 

u 
7 

n 

n 
a 
4 n 

I 

0 
I- 
m 

I 

0 
0 
N 

0 
9. 
a 
0 
rl 

a 
\ 

4 

E 
4 
4 
4 
4 c w 

VI 
< 4 4  

4 E  
4 0  c 
ELI 

'633 



4 3 4 4  

a l a  
u m u m  
4 4  4 4  

9 , o  
c c Q ) c Q )  
0 0 4  0 4  
4 4  4 
m U Q U Q  a a c m c  u-a b a 
o u  o u  0 
x c u c u  
PI Q) PO, b o x  o x  
u c v c o  
0 0 4 0 4  

C Q ) C O C  
0 4 4 4 . 4  
4 E u E u  0 4 4  4 4  
urn 3 v )  3 

m > m >  

w on o n  

m as ac 

0 0 0 0 0 0 0  
c c c c c c c  
c c c c c c c 4 4 c  u u u u u u u  a u  
4 4 4 4 4 4 4 m > 4  

0 0  0 0 0 0 4  
c 4  c 4  c 4  c 4  c 4  c 4  c 4 4  c 
o m o m o m o m o m o m o m u Q o  
4 a 4  a 4  7 4  a 4  a 4  a +  a Q c 4  
u 4 ~ 4 u r l u r l u ~ u 4 u 4  u a 0  
o u o o o o o o o u o o o o u o o  
0) x 0, x 0) x Q) x 0, x 0-x  0) x c u 0, u 0 ) J J  o u  w u  O I L ,  o r ,  0)u o m m u  
0) 0) 0) o o )  01 0) o x o )  
Q urn urn urn blm u a  uZI u c 011 

0 0 0 0 0 0 0 0 4  
> > > > > > >  
4 c 4  c 4  c 4  c 4  E 4  c 4  c 01 c 4  
u o u o u o u o u o u o u o r l - l u  
4 m 4  m 4  m 4  m 4  m 4  m 4  m ac4 
m 4 m ~ m m m 4 m a m a ~ m 4 ~ u m  
0 0 0  Q) 0 P, 0 0 , O  0 , O Q ) O  a 4 4 0  
nl unl unl unl unl unl 40, uv) 3nl 

3 c 3 c 3 g 3 g 3 c 3 c 3 c c Q ) 3  

o)w olw Q)U Q ) W  o w  Q)U o w  o n  Q) 

4 0) alu 4 4 0  a! 
m Q ) m > m > c m o m o c m >  
c > c m c o Q ) c > c > m c o  
O a 0 4  0 4  E 0 a 0  a E 0 4  

u \  
-0-c c 
w o o  

4 4  
cmm 
m 4 4  
4 u o  
a c x  
&Urn 

o a a  

0) Cz C Q) C C; C; C 0 ) C Q  C Q) C C 0, E 0) C C 0) C 4 4 u  0 4 4  o u  0 0  0 4 4 4 4 4 4  0 4 4 4 4  0 4 4  a s 4  m 
4 4  0 0) 4 4  0 0 0 , O  0) 4 4  4 4  4 4  0 4 4  4 4  0 4 4  
v) 3nl uv) 3vnl unl u u l 3 v ) 3 v ) 3 v v )  %In 3 u v )  3 

EL) m 4 PS Z i  :i P f  85 25 B P f  P f  I 25 

k 

0 
d 
0 

0 

In 
0 
0 

0 

4 
< z 

W 
W 
0 

0 

I 

rl 
0 
0 

0 

w 
< 

W 
N 
\ 

m 

0 
4 

S 
0 
0 
rl c 
4 
u c 
d 

.-I 

rl 

k 

9. 
0 
0 
0 

m 
0 
0 

0 

z 

m 
d 
0 
0 

I 

m 
rl 
0 

0 

w 
< 

W 
N 
\ 

d 

0 
Q) c 
&I 
0) 

u 
0 
4 c 

P 

d 

rl 

4 

k 

W 
0 
0 

0 

In 
0 
0 

0 

-4 
< z 

In 
N 
0 

0 

I 
I- 
0 
0 

0 

w 
< 

W 
N 
\ 

m 

9) 

Q) 

h c 
JJ 
Q) 

bl 

c 

4 

.-I 

-l 
n 
N 

,-I 

k 

I- 
O 
0 

0 

W 
0 
0 

0 

z 

15 
rl 
0 

0 

I 

In 
0 
0 

0 

w 
< 

W 
N 
\ 

m 

0, 

0 
4 u 
C 
0) 

N 
I 
4 

c 
JJ 
Q) 
E 

a 

w 

k 

W 
d 
0 

0 

N 
d 
0 

0 

cl 

m 
9. 
0 

0 

I 

m 
0 
0 
0 

u 
< 

* 

W 
N 
\ 

m 
N 

o 
0 u 
o 
4 

2 

n 
< 
0 
0 
9. 

In 

c 
< 

c 
< 

0 
0 
w 

In 

I 

0 
0 
w 

In 

I- 

9. 

0 
N 

m 

d 
\ 

d 

0 
C 

LI 

4 

m 
4 

z 

n 
< 
0 
0 
W 

d 
N 

c 

c 
< 

0 
0 
W 

r( 
N 
I 

0 
0 
W 

d 
N 

9. 
I- 
In 

9. 
d 
W 

rl 
\ 

d 

5 
4 
u 
4 
m 

z 

n 
< 
0 
I- 
In 

0 

e 
< 

c 

0 
I- 
In 

0 

I 

0 
I- 
In 

0 

0 
In 
rl 

N 

rl 
\ 

d 

9 

e 
4 
d 
4 

m 

z 

n 
< 
0 
0 
m 
W 

c 

c 
< 

0 
0 
m 
W 

I 

0 
0 
m 
W 

m 
W 
0 

d 
rl 

d 
\ 

rl 

a 
4 
E 
-0 

V 

Z k  

n 
< 
O O  
0 0  
0 0  
N .  
d 0  
d 

m 
0 

S O  < .  
0 

c 
< Z  

0 C - l  
0.4 
0 0  
N .  
d 0  
d 
I I  

O d  
0 0  
0 0  
N .  
d 0  
d 

0 
9.- 

N 
d 
w 

m <  

W 
ru  

rl\ 
\ 

N 
dr l  

9) 

w 
4 
7 

2 

a 
5 C  

4 0  
o n  d u  

k 

9. 
0 
0 

0 

O 
0 
0 

0 

z 

m 
d 
0 

0 

I 

I- 
O 
0 

0 

U 
< 

W 
N 
\ 

N 

Q) 

4 c 
JJ 
0) 

5 
0 
c 

U 

4 

4 

5 
m 

* 

W 
0 
0 

0 

w 
0 
0 

0 

I4 

0 
m 
rl 

0 

I 

v) 
0 
0 
0 

U 
< 

W 
N 
\ 

O 

E 
0 w 
0 
0 
d 

z 

n 
< 
0 
0 
O 

r( 
rl 

c 
< 

c 
< 

0 
0 
O 

rl 
rl 
I 

0 
0 
9. 

d 
rl 

O 
W 
W 

N 
0 
rl 

d 
\ 

d 

z 

n 
< 
0 
0 
d 

I- 

e 

f 

0 
0 
rl 

I- 

I 

0 
0 
d 

I- 

d 
m 
O 

d 
cy 

rl 
\ 

rl 

z 

n 
< 
0 
0 
rl 

In 
rl 

c 
< 

c 

0 
0 
d 

In 
d 
I 

0 
0 
d 

In 
d 

m 
d 
W 

W 
In 

rl 
\ 

rl 

z 

m 
< 
0 
0 

0 
W r- 
I- 

c 

:: 
0 

0 
W 
I- 
I- 
I 

0 

0 
W 
r- 
I- 

I- 

In 
9. 
N 
W 
O 

d 
\ 

d 

2 

m 
< 
0 
0 
d 

I- 

e 
< 

c 

0 
0 
rl 

15 

I 

0 
0 
rl 

I- 

I- 
m 
m 
I- 
m 

4 
\ 

rl 

z z  

nn 
< <  
0 0  
. O  

0 0  
0 .  
NN 

m N  
m w  

cc 
< <  

cc 
< <  

0 0  
0 0  
N .  

m u ,  
N 

I I  

0 0  
0 0  
N .  

m W  
N 

m m  

mcv 

I -d  
. O  

In .  

W O  
I n r l  
r ld  

m w  

r l r l  
\\ 

4.4 

k 

I- 
0 
0 

0 

W 
0 
0 
0 

4 
< 
2 

I- 
rl 
0 

0 

I 

m 
0 
0 
0 

u 
< 

W 
N 
\ 

W 
4 

0) 

0 
4 
u 
7 

k 

n 
< 
d 
0 
0 

0 

In 
0 
0 

0 

4 .  
< 
2 

d 
0 
0 

0 

I 

rl 
0 
0 

0 

VI 
< 

W 
N 
\ 

rl 

Q) 

0 
a 
0) 

z 

n 
< 
0 
0 

0 
d 
W 
N 

c 
< 

c 
< 

0 

0 
d 
W 
N 
I 

0 

0 
d 
W 
N 

m 
m 
N 
W 
0 
rl 

rl 
\ 

d 

E 
C 
4 

B 

* 
n 
< 
0 
0 
ol 
m 
d 

c 

c 

0 
0 
N 

m 
d 
I 

0 
0 
N 

m 
d 

w 
< 

rl 
\ 

rl 

sr 

2 

PG 

=z 
C Y  
4 \  
W P  

0 
< 
u 
01 
4 
P 

I4 
H 
0 
v) 

w 
V a: 
3 
v) 

3 
v) 

a 
0 
(rr 

z e w 
U 
2 
0 
U 

[u 
0 
v) c z w 
3 
m 
H c 
v) 
2 
0 
V 

2 
tn 

$ 

PI 

3 

z 
€4 u 
W 
v) 

I- 
v) 
I 
W 

C 

a l - l  m u  
c w  u 
4 0 0 )  

P 

a 0  

E a 
4 

5 
c 
V 

EO, a m  
4 0 ,  
m c  
0 4  
C P  
P C  
4 4  
E E  

4 a 
4 
E 
c 
U 

u 
Q) a a 
V 

C 

u 
H 

Q 

0, 
cl 

4 4  c v v  v 

634 



4 3 4 4  

k 

P- 
d 
0 

0 

rn 
d 
0 

0 

z 

W 
< 

to 
N 
\ 

W 
N 

z 

n 
< 
0 
0 
W 

m 

c 
< 

c 
< 

0 
0 
m 
m 
I 

0 
0 
W 

m 

m 
9. 
W 

m 

rl 
\ 

4 

s 
a a 
sr 
4 
0 
I: 

n 

2 

n 
< 
0 
0 
.-I 

0 
N 

e 
< 

c 
< 

0 
0 
d 

0 
N 
I 

0 
0 
d 

0 
N 

m 
I- 
m 
m 
m 

d 
\ 

d 

4 
a 
Y 

z 4 

z 

r) 

< 
0 
0 
0 

0 

9. 
m 

f 

e 
< 

0 
0 

0 
9. 
I 

0 
0 

0 

9. 

m 

m 

W 

9. 
0 
W 
m 
N 

d 
\ 

d 

5 
4 

M a u 
P 

m 

z 

n 
< 
0 
0 

W 

m 

c 
< 

c 

0 
0 
m 
W 

I 

0 
0 
m 
W 

W 
N 
0 

W 

d 
\ 

4 

u 
a > 
4 
4 
v) 

z 

n 
< 
0 
0 
0 

cy 
9. 
d 

f 

e 
< 

0 
0 

N 
9. 
d 
I 

0 
0 

N 
9. 
d 

W 

m 
Ln 
m 
rl 
d 

d 
\ 

d 

E 

a 
v) 

4 

0 0 0  
c c c  

k 

ln 
0 
0 

0 

9. 
0 
0 

0 

d 

0 
N 
N 

0 

I 
0 
N 
N 

W 
< 

W 
N 
\ 

rl 

a 
a e u 
a 
b4 
0 
4 e 
a 
u 
a c 

k 

n 
< 
N 
0 
0 

0 

m 
0 
0 

0 

4 
< z 

N 
0 
0 
0 

I 
d 
0 
0 

0 

IC( 
< 

W 
N 
\ 

N 

a 
a 

0 c 
4 

k 

rl 
rl 
0 

0 

W 
0 
0 

0 

a 

0 
0 
0 

0 
d 
I 

9. 
0 
0 

0 

W 
< 

W 
N 
\ 

ln 

a 
a 
c u 
a 
E 
4 c 0 
4 u c 

0 
E m E m C  
4 4  44e 

a a u  m > m  >rl 
c a c a 3 c  
0 4 0 4  0 
4 4 c 4  
U Q U T I  0 Q l  

u o u o o o  
c u c u a x  
a m a  m u  a u x  o x  a 
c u c o a u  
0 4 0 4  0 

a c a c d a  
u-a u a u 4 

u n  o n  a u  > 

z 

n 
< 
0 
0 
N 
m 
rl 

c 
< 

e 
< 

0 
0 
N 

m 
d 
I 

0 
0 
N 

m 
d 

rl 
P- 
4 

N 
I- 
d 

d 
\ 

d 

E 

a 
C 

4 

>" 

z 

n 
< 
0 
0 
d 

0 
m 

e 
< 

c 
< 

0 
0 
d 

0 
m 
I 

0 
0 
d 

0 
m 

0 
N 
0 

m 
d 
d 

rl 
\ 

d 

0 
4 
N 

* 
r) 

< 
0 
N 
m 
0 

f 

e 
< 

0 
N 
m 
0 

I 

0 
N 
m 
0 

w 
< 

d 
\ 

d 

a u 
4 
4 
4 c u c a - 
4 sr 
a e 
-4 sr 

w 
f 
N, 
m 
n 4 

d 

2 
C 

w 
C 

0 
W 
0 

a 
a 4 
P 
Ln 

4 

c 

3 
4 u 
a 

4 

m 

4 

C 
4 

a; 
a 4  m u  

_ _  a m  
m u  r l m  

W u  o m  

4 E  > 
a a  
c 

E u  
e m  



4 3 4 4  

c 

3 
04 

c 
. . o  a 

H 
04 

w 
X c 
(U 0 
u 

cl 
04 z 
E 

f 
v) 

(U \ 

H a 
E 
0 a 
(U 

a 
H 

: $  

02 
0 

, ( r r  

2 a 
01 
V z 
0 
V 
(U 
0 

In 
r+ z 
W 
3 

H c 
v) z 0 
V 

lu 0 

4\ 
o c c  
w o o  

4 4  c m m  
a 4 4  m v v  
W C X  
L U W  

o a a  

C -  
4 H  4 0, 
W V  m x  a "1 a* b a m  c E 

m o- 

C 

W 4  m u  
C W  v 
m o m  a u  

n 

A 

% C  v o  
c 4  
Q ) U  

0.0 m 
W U  
4 0 )  
( U P  

aW o 

4 
4 

4 
E 

V 

k 

rl 
m 
0 

0 

W 
0 
0 

0 

;I 

0 
m 
o 
0 

I 
0 
m 
9. 

0 

W 
< 

0 
rl 
\ 

rl 

W 

1 c 
U 
m 
4 
0 
4 
c 
4 
4 
r+ 
rl 

rl 

rl 

k 

W 
rl 
0 

0 

W 
0 
0 

0 

cl 

0 
m 
m 

0 

I 

I- 
o 
0 

0 

W 
< 

c 

0 
rl 
\ 

N 

0) 

m c 
U 
9) 

4 
0 
4 c 
m 
&I 
0) 
r+ 
N 

N 

rl 

rl 

k 

n 
< 
N 
0 
0 

0 

m 
0 

0 

m 

4 
< z 

N 
0 
0 

0 

I 

N 
0 
0 

0 

ul 
< 

0 
rl 
\ 

rl 

W 

4 c u 
0) 

4 
0 
4 c 
4 
bl 
w 
N 

rl 

rl 

k 

n 
< 
I- 
N 
0 

0 

ul 

0 

0 

m 

z 

I- 
N 
0 

0 

I 

I- 
N 
0 

0 

W 
< 

0 
4 
\ 

rl 

W 

4 c 
U 
m 
4 
0 
rl c 
4 
n 
r( 

4 

k 

I- 
O 
0 

0 

9. 
0 
0 

0 

cl 

9. 
9. 
0 

0 

I 
9. 
0 
0 

0 

Y( 
< 

m 
\ 

N 

0) 

0) c 
&I 
01 
LI 
0 
c 
rl 

4 
n 
rl 

r( 

k 

n 
< 
N 
0 
0 

0 

m 
W 
0 

0 

4 
< z 

N 
0 
0 

0 

I 

N 
0 
0 

0 

W 
< 

0 
rl 
\ 

rl 

W 

m s 
0 
0 
4 c 
d 
n 
N 

rl 

k 

0 
cv 
0 

0 

W 
0 
0 

0 

cl 

0 
0 
W 

rl 

I 

N 
0 
0 

0 

W 
< 

0 
rl 
\ 

m 

W 

W 

h 
rl 

s 
0 
0 
4 c 
4 
n 
N 

rl 

k 

n 
< 
0 
0 
9. 

N 

rl 
ul 
N 

0 

cl 

0 
0 
9. 

N 

I 
rl 
0 
0 

0 

W 
< 

0 
rl 
\ 

m 

0) 

0 
m 
U 
3 

N 

m 

k 

I- 
rl 
0 

0 

W 
0 
0 

0 

cl 

0 
m 
m 
0 

I 

m 
0 
0 

0 

W 
< 

c 

0 
rl 
\ 

N 

0) 

0 
1 
U 
C 

a 
N 
I 
4 
h c 
&I 
W 

9. 
F 

k 

m 
m 
m 
0 

N 
N 
m 
0 

z 

0 
0 
W 

rl 

I 

0 
rl 
rl 

0 

W 
< 

N 
rl 
\ 

m 

0 
01 c 
U 
I: a 
C 

V a 

k 

n 
< 
rl 
W 
0 

0 

W 
W 
rl 

0 

cl 

rl 
W 
0 

0 

I 
W 
0 
0 

0 

ul 
< 

c 

0 
rl 
\ 

I- 

o) 

0 
U 
0) 

a 

rl 

I 

0 
m 
ul 

m 
m 
N 
W 
0 
4 

N 
rl 
\ 

N 
rl 

E 
C 
4 s 
4 a 

k 

I- 

m 
0 

m 

9. 
9. 
N 

0 

cl 

0 
0 
m 
N 

I 

0 
W 
0 

0 

W 
< 

N 
rl 
\ 

9. 

W 

W 

m 
c 
U 
C 
a 

k 

W 

N 
m 

m 

N 
rl 
W 

rl 

cl 

0 
0 
rl 

m 
N 
I 

0 
0 
W 

m 
rl 

W 
< 

N 
rl 
\ 

9. 

x 

2 
4 
U 

a 

k 

0 
W 
W 

0 

In 
0 
m 
0 

4 
< z 

0 
0 
0 

rl 

I 

In 
m 
0 

0 

W 
< 

m 
\ 

v) 

CT 
m 
N 
rl 

I 4 
0 
4 
V 

LI a 

k 

W 
In m 
0 

W 

m 
0 

m 

4 
< z 

0 
0 
r( 

rl 

I 

ul 
m 
0 

0 

W 
< 

W 
\ 

W 

0 
W 
N 
rl 
I 
4 
0 
4 
V 

4 a 

z 

m 
m 
0 

I- 

W 
0 
9. 

m 

cl 

0 
0 
N 

0 
rl 
I 

0 
0 
N 

N 

I- 

9. 

0 
N 

m 

N 
rl 
\ 

N 
rl 

V 

C 

LI 

4 

m 
a 

0 0 0 0 0 0  
C C C C C C  

4 s  m u 5 5 5 5 5  m 5 . z  .z .z ;I .z .z 
C W 3 C 3 C 3 E 3 C 3 C ~ C  
0 4  0 0 0 . 0  0 0 
4 c 4  c 4  c 4  c 4  c 4  C d  
U W  0 m o a  0 m o m 0  m 0 01 
4 ac, 
U O V  
c 4 Q )  
10 bo 
o x  W 
c v u  o m  

W W 4  
4 W U  a o 4  
E U m  m x o  
v) a04 

v n  w 

k 

n 
< 
0 
0 

0 
rl 
W 
m 

m 
rl 

N 
I- - 
cl 

0 

0 
rl 
W 
m 
I 

W 
0 

0 

m 

9. 
I- 
ul 

9. 
rl 
W 

N 
rl 
\ 

cy 
rl 

E 
1 
4 
4 m 
m 

k 

n 
< 
m 
0 
0 

0 

m 
0 

0 

m 

4 
< z 

m 
0 
0 

0 

I 
m 
0 
0 

0 

W 
< 

0 
r( 
\ 

rl 

PI 
C 

N 
C 

m 

k 

W 
rl 
W 

0 

9. 
m 
m 

0 

cl 

0 
0 
9. 

m 
I 

0 
m 
9. 

0 

W 
< 

rl 
rl 
\ 

9. 

W 

0) 

m 
c 
U 

m 
m 
0 
N 
C 

- 
m 

k 

I- 
W 
9. 

m 

m 
I- 

O 

m 

cl 

0 
0 
rl 

m 
I 
0 
N 
m 
0 

W 
< 

9. 
\ 

9. 

9) 

01 
h a 
m 
0 
N 
C 
0, 

- - 
m 

-4 

x 

4 
0 
%l 

C 

a m 
4 

k 

0 
9. 
9. 

0 

9. 
W 
N 

0 

cl 

0 
0 
I- 

9. 

I 

0 

0 

0 

m 

W 
< 

N 
rl 
\ 

m 

al 
0, s 
m 
0 
4 
W 

e 
0 
N 
C 

m 

k 

F 
W 
9. 

0 

rl 
0 
m 

0 

cl 

0 
0 
I- 

n 
I 

0 
m 
N 

0 

W 
< 

rl 
rl 
\ 

9. 

9) 

0, 
4 

2 
!i 

6 

4 

c - 
0 
N 
C 
0, m 

C 

m -m - 

LI 

k 

N 
N 
W 

0 

m 
I 

0 
rl 
ul 

0 

W 
< 

rl 
rl 
\ 

9. 

m 
0, c 
U 
C 

4 ., 
1 
4 
W 

5 
0 
N 
C 
0, m 

636 



4344 

0 
C 

e 
L) 
4 
3 c  
C 4  

4 3  
4 J - 4  u u  

. .  .m.x 
U P )  

u 4  0 

4 c  
L)o  
4 m  
m a  
0 0  
L-4 

o m  

:- 

* 
n 
< 
m 
In 
0 

0 

N 
N 
l-4 

r( 

4 
< 
2 

m 
In 
0 

0 

I 

In 
0 

0 

m 

lu 
< 

cy 
d 
\ 

d 

2 

9. 
N m 
0 

I- 
O 
I- 

O 

2 

0 
0 
N 

d 

I 

cy 
0 
0 

0 

0 
m 
,+ 

cy 

cy 
d 
\ 

,+ 
d 

2 

I- 
9. 
9. 

9. 

cy 
9. 
CT 

m 

2 

0 
0 
m 
m 
I 

m 
0 
0 

0 

m 
W 
0 

d 
d 

N 
d 
\ 

N 
d 

2 *  
n 
< 

4 C T  
.O 

4 0  
9 . .  
d 0  m 
m 

r - m  
mW 
-40 
I - .  
w o  

4 
< 

2 2  

09. 
0 0  
00 
d .  
(DO 
-4 
I 1  

O d  
0 0  
N O  

-0 
m 
. .  

0 

9 . W  

N 
,+ 
9. 

m <  

cy 
4 0  
1 - 4  
\ 

cy 
d N  

* 
n 
< 
m 
0 
0 

0 

m 
W 
0 

0 

4 
< 
2 

m 
0 
0 

0 

1 

m 
0 
0 

0 

W 
< 

0 
.-I 
\ 

d 

* 
m 
< 
N 
0 
0 

0 

m 
W 
0 

0 

4 
< 
2 

N 
0 
0 

0 

I 

cy 
0 
0 
0 

lu 
< 

0 
d 
\ 

,+ 

0 0  
C C  

c c  
L ) L )  
4 4  
3 c 3  
c 4  c 
4 1 4  
U d J J  u u u  

- 0 )  x-0) 
U 0 ) L )  
0 ) 0 )  u 4u 

o m o  

g8 0) 

4 c 4  
U O L )  
rl m 4  
m a n  
0-0) 0 
L 4 L  

0 0 
e a  

4 4  
0 0 )  

0 ) C P )  
E 0-4 
0 4  
,+UU 0 ) a c  
hL) 0 
-4 c 4 
40)o 
e) u Y  
0 ) c v  
4 o g  

c m >  

4 a  

u u n  

-4c 
0 ) L )  

c a 3  0-4 
4 c  
UTI  0 
4 c 4  
u o o  
c 4 0 )  
0) PL) 
o x  0) 
c 0-0 
0 4  

m >-I 

u a u  

u n  

0 

c 
L) 
4 

c 3 c  
0 0  
4 c 4  
m o m  
a 4  a 
-40-4 u u o  
X O X  
aluo, 

4-0 4 0 0  
lu 0 ) -  

c 4  c 
0 0 0  m r l  m 
a m 4  

- 0 )  0 0) 
U P  4 

. .  
< < 

~ ~ w . - ~ d d w w d m c y m o  0 m r - m  , + o w m ~ r  m 
~ N W W W N , + O . + ~ O .  m - 0 w m 0 9 . r t w m  w 
w ~ - m m w m m o ~ n m m m  - r ~ - ~ - w o m m r - o .  I- 

m . o ~ m o o o o w o o ~  W , + O O  . . + m o o , +  o 
. .  . . . . . . . .  . w  . , + .  . m . .  . . w  

d N 9. o 9. m o  
N d W  ,+ 

d d d  

- -  - ~ o o o o o o o o o w  r - m o o  - c y  

c 

637 



4 3 4 4  

0 

e m c  G m  
64s 6 4  

w u  w 
m > 4  m >  
c w 3 c c w  
0 4  o a 4  
4 c i s  u u  0 m u u  
4 E - 4 1 6 C  u 1 u 4  u 1 

vu 0 u o u o  
c u w x c u  
w m u w w u  o x o  o x  
c u u u c o  
0 4  0 0 4  u n w w  vn 
O C 4 C O C  
4 4 u  0 4 4  
ac-c 01 as 
E u m 6 E u  
6 4 0  0) 4 4  
v)3nauv)3 

> 

0 0 0 c w c  C 
u m  m 

c 64s de u w u  o u  
4 m > 4  0 5 4  

c 3 c c w 3 c c w 3  
0 0 0 4  0 0 4  4 c - 4 4  c 4 4  c 
m 0 m u u  0 m u u  0 
1 4  1 4  E 4  a 6 c 4  
4 u 4  4 1 u 4  u 1 u 
0 u u u o  0 u u o  u 
x w x c b l w x c u w  
w u w w b u w w b u  w o x w  o Y w  uu u c uu u c o w  
0 0 0 4  0 0 4  

> > c-4 c w c 4  c w u - 4  
o u  0 4 4 u  0 4  w u  
4 e 4  E L )  m 4  E 0 0) w 0 w 4 4  o w 4 x  0 
u&uv)3n4ucnwn4 

w ww u n  ww U P  w 

m as4 m aw4 

0 

c u 
4 

c 3 c  
0 0  
4 c 4  
m o m  
4 0 4  
_u u:v_ 
x w x  
w u w  
uu u 

> 
E 4  c 
o u  0 
m 4  m 
4 m 4  
w o w  
un4u 

2 4  a 

2 w2 

* 
N 
m 
m 
9. 

m 
N 
W 

N 

4 
< z 

0 
0 
m 
W 

I 

m 
0 
0 

0 

W 
N 
0 

m 

N 
d 
\ 

a, 

&4 
0, 
4 
-4 
v) 

2 

d 
m 
I- 
W 
m 
d 

m 
W 

0 
m 
cn 

z 

0 

0 
N 
N 
cy 
I 

0 
m 
d 

0 

W 

m 
v) 
m 
d 
d 

N 
d 
\ 

N 
d 

E 

U 

v) 

4 

* 
9. 
W 
0 

0 

N 
d 
0 

0 

cl 

0 
0 
0 

I- 
d 
I 

d 
0 
0 

0 

w 
< 

c 

0 
d 
\ 

9. 

0, 

0) c u 
0) 

u 
0 
4 c 
6 

u 
w c 

z 

9. 
d 
m 
0 

m 
W 
N 

0 

2 

0 
W 
9. 

0 
I 

0 
W 
N 

0 

0 
9. 
QI 

0 
d 

cy 
d 
\ 

m 

E 
1 
4 
4 
4 
4 c c 

* 
n 
< 
0 
d 
0 

0 

m 
W 
0 

0 

4 
< z 

0 
d 
0 

0 

I 

d 
0 
0 

0 

lu 
< 

c 

0 
d 
\ 

9. 

w 
0, 

4 
0 c 

* 
9. 
9. 
0 

0 

W 
0 
0 

0 

la 

0 
0 
0 

d 
m 
I 

W 
0 
0 

0 

w 
< 

c 

0 
d 
\ 

cy 

m 
01 
W 

x 

4 
4 
u 
0 c 

4 

* 
a, 
N 
0 

0 

a, 
0 
0 

0 

cl 

0 
0 
0 

N 

I 

m 
0 
0 

0 

w 
< 

0 
d 
\ 

W 

w 
0) c 
L) 
0) 

u 

c 
4 
u c 

4 

z 

m 
I- 
N 

N 
N 

d 
N 
W 

I- 
d 

0 
0 
9. 

m 
N 

I- 
N 
0 
0 

d 
I- 
d 

N 
I- 
d 

N 
d 
\ 

N 
d 

E 

U 

C 

4 

>" 

* 
W 
0 
0 

0 

W 
0 
0 

0 

4 
< z 

I- 
O 
0 

* 
m 
W 
d 

9. 
I- 
d 

QI 
N 

N 
-4 
d 

4 
< z 

0 
0 

N 
9. 
N 
I 

m 
9. 
0 

0 

0 
N 
0 

m 
d 
d 

cy 
d 
\ 

N 
d 

0 
-4 
N 

* 
m 
N 
0 

0 

N 
d 
0 

0 

cl 

0 
N 
N 

0 

I 

W 
9. 
0 

0 

w 
< 

N 
d 
\ 

N 

V 
X 

a 
L) 
0 

m 

n 

w 

W 
W 
9. 

0 

W 
d 
m 
0 

2 

0 
0 
d 

d 

I 

W 
9. 
0 

0 

lu 
< 

N 
d 
\ 

Y) 

0) 
e, 
6 
rl m c u 
c a 
1 

4 
x 
0, c 
x c u 
0 

4 

2 
n 
4 
4 

' 2  
0 
m 

c 
4 

r l m  

0) 

C 

U 
4 w 
C 

u 
w 
0 

w > 
4 

.i 

9 
Ln a 
4 

c u 
4 
3 

4 
4J 

U 

w 5  
o u  

-4 
u c  
1 0  

x 
o w  
C C  

-0-0- 

w o  u 
W I -  

u v  
4 m  u .o 

I - w  u 
h l w  

U 

ulu 
0 0  
L)u 
o w  

l u 3  o c  
L I w  

g u  

u-2 

45 
1 L l  
c w  c 
w L )  c4 
u0, 
.U r l c  

4 4  

o m  
C E  
I u  
b O  o c  

4 1  
b 

E 4  

m o  
4 4  

4 cc l  

U 
u 
U 

- u  
4 
E z 
2 
4 
X 

4 L 4  
4 0  

0 0  
C d  u 
4 4  

ru 
w c  
u w  
0 0  
w c  
0 0  u o  
& U  
uw u .. 0 m w  
uL) 
4 0 ,  u u  

E C  

638 



4344 

0 
C 

m m m  
d rl rlc 
al 0) alu m >  m > m  >.4 

c o , C o , c o , s  
0 4  0.4 0 4  4 4 . 4 c  
JJuJJuuu 0 
Q C-4-C a C 4  
u a u 2 u a u  u o u  o u  0 0 
c u c u c u o  
o, mo, Po, m u  o x  o x  O Y  0, 
c o c o c o u  o a o a o m  on v n  on e 

0 0  
C C  

c c  u u  
4.4 
3 c s c  

0 0  c 4  e 4  
o m o m  
u r l u r l  
u o o o  
a x a x  
u o,u 0) 
O o ,  u uu u 

0 0  

-+a4 a 

0 0  
c c  

-4s c 
0)u u 
>4 .4 
Q 3 C S C  
4 0 0  

c.4 c.4 u o m o m  

o o o u o  
u 0 ) x Q I x  
m u o , u o ,  
Yo,  0) o w  uu u m o o  

c-i 2-4 a 
a u r l u r l  

m 
rl 
0) m > m  

C 0 ) C  
0 4  0 

UUC, a-c  a 
u o u  
c u c  
0 bo, 
U Y  u 
c o c  
o a o  

4 . 4  

u a u  

on o 

m m m m  
4 4 4 4  

u\ 
o c c  

W O O  
4.4 

cmm 
m4-4 m o o  
0 ) C X  a u w  

0 1 1  

. 

. -  

0) 

C 

TI 
4 
W 
C 

u 
W 
0 
rl 
0 
0) 
rl 

e 
m 

a 
c 
c) 
4 s 
m u 
a 
11 

m 

.. 

e m  
0.4 
A 

U 
W 

2 

2 
€4 

lu 0 * 
9. 
m 
N 

0 

W 
W 
d 

0 

4 
< z 

0 
9. 
m 
N 

I 
m 
rl 
N 

0 

W 
< 

W 
rl 
d 
\ 

(v 
N 

I- 
m 
rl 

I 
IA 
V 

* 
0 
W 
m 
0 

.-I 
9. 
m 
0 

4 
< 
2 

0 
I- 
I- 

N 

I 
m 
9. 
W 

0 

lu 
< 

m 
d 
d 
\ 

m 

* 
N 
I- 
m 
0 

m 
m 
m 
0 

4 
< z 

0 
9. 
9. 

N 

I 

N 
N 
W 

0 

W 
< 

m 
rl 
d 
\ 

9. 

0 
q 
N 
\ 

m 
m 

7 

k 

I- 
9. 
9. 

d 

W 
9. 
0 

d 

4 
< z 

0 
0 
0 

m 
.N  

0 
0 
m 
0 

0 
m 
N 

N 

W 
d 
rl 
\ 

m 
m 

W 
N 
7 

k 

0 
rl 
I- 

O 

0 
d 
W 

0 

c3 

0 
m 
W 

W 

I 
0 
W 
m 
0 

W 
< 

m 
rl 
d 
\ 

m 
9. 

0 
m 

k 

0 
9. 
N 

I- 

m 
m 
m 

m 

4 
< z 

0 
0 

m 
0 
N 
I 

0 
m 
m 
0 

W 
< 

m 
d 
d 
\ 

d 
m 

m 
m 

k 

N m 
m 
d 

m 
N 
W 

d 

c3 

0 
0 

0 
9. 
I 

0 
0 
W 

0 

m 

m 
I- 
9. 

d 

9. 
N 
d 
\ 

0 
m 

W 
N 
N 

k 

I- 
N 
m 
9. 

m 
0 
m 
m 
.. 

c3 

0 
0 
m 
m 
m 
I 

0 
0 
I- 

O 

m 
0 
d 

N 

W 
N 
d 
\ 

I- 
O 
rl 

0 
m 
N 

k 

I- 
9. 
I- 

d 

N 
m 
9. 

d 

c3 

0 
0 
m 
m 
m 

I 
m 
0 
W 

0 

m 
I- 
9. 

d 

W 
N 
d 
\ 

I- 
W 

N 
m 
N 

k 

m 
I- 
m 
0 
d 

N 
rl 
I- 

m 

c3 

0 
0 

W 
m 
m 
I 

0 
m 
W 

d 

W 
< 

I- 
9. 
N 
\ 

I- 
0 
N 

c 
E 

u 
c 
H 

4 

* > I  

w w  
W d  
d N  . -  . 

k 

N 
N 

? 
N 
N 
d 

m 
N 
W 

N 
I- 

c3 

0 
0 

W 
9. 
m 
I 

m 
d 
I- 

O 

m 
0 
d 

N 

m 
d 
d 
\ 

m 
0 
d 

W 
m 
? 

* 
0 
m 
m 
W 
W 

9. 
0 
W 

9. 
W 

c3 

0 

I- 
m 
W 
d 
I 

0 
I- 
m 
d 

m 
< 
m 
N 

m 

m 
0 
m 
\ 

I- 
a0 
N 

5 
4 
C 

u 
3 

* 
9. 
0 
N 

N 

0 
I- 
I- 

d 

c3 

0 
0 

m 
0 
d 
I 

0 
0 
m 
0 

m 
I- 
9. 

d 

W 
d 
d 
\ 

W 
m 

W 
N 
N 

al 
< 
C -  

u u  a m 
Q U  o,\ a r.4 a* U 
3 m  c a 

m o- d 
N 
d 

I- 
OD 
d 

N 
I- 

c3 

0 
0 

9. 

m 
I 

0 
0 
I- 

O 

m 

m 
0 
rl 

N 

m 
rl 
rl 
\ 

0 
rl 
rl 

9. 
m 
N 
I 

3 

m 

0 
m 
W 

m 

c3 

0 
0 
9. 

d 
m 
I 

0 
0 
W 

0 

I- 

0 

0 

m 

m 
d 
d 
\ 

rl 
I- 

W 
m 
N 
\ 
m 
m 
7 

U- < m  
C \  a 4  
OIV 
=,a 
0 
< 
4J 
4 
4 
P 

C 

a 4  m u  
C W  0 moo,  a 4 J  

n 

m 
m 
I 

W 

a 

m 
W 
c3 

5 

a u  am m u  0 0.4 

j . C  
a o  

lu 0 

W 
m 
N .- 

n d  A i $  I I  x z  
W W  5 5  

634 



E 
7 
2 
4 
x 

4 3 4 4  

a 

640 



4344  

e 
0 
v) 

C N  
4 

-u \- 
o c c  
w o o  

4 4  
cmm 
:22 
4 0 0  
a l c x  a u w  

o u  w 

M 

r) 

< 
0 
0 
0 

N 
m 

0 
0 
v) 

N 
m 

a 

0 
0 
0 

N 

I 

0 
0 
0 
m 

m 

< 

a0 
\ 

m 

c 
E 
4 
Ll 
0 e 
cI 

SI 

N 
W 
0 

m 
W 

0 
m 
4 

W 
N 

4 

0 
0 

m 
0 
4 
I 

m 
(Y 
IC 

rl 

I 
m 
0 
m 
N 

m 

v 
.4 
\ 

m 
4 

c 
5 
4 
C 

Ll 
3 

0, < 
C -  u u  a(l 

a r  ae e 
alv al? 

3 m  C E  
m o  

0) 

C 

P 

C 

0 
w 
0 
rl 
0) > 

4 

rl 

a 
m 
rn 

4 

e u 
4 
3 

4 
U 
4 

0 
< 
U 
m 
4 
P 

$ 2  
a g  J -  

C 

a l 4  m u  
c w  u 
m o o ,  

0 

a u  
v) 

3 
v) 

m 

a 
0 
h R c m  

0 4  
2 - 
u c  
1 0  

c 3 4  4 0) o w  u 3  u al O U - 4  4 L l L l c 4  
w w  4 0, > 
c u  
0 0 Ll c u  uc 0 0 c 
a a l o  m u r l m  Ll 

c) u a  

m o n - 4 m  . 
4 C Y  al 

h 
0 
v) 
cI z w 
3 
I3 
H 
I3 
v) z 
0 
V 

I 

J 
ll4 
0 



4344  

d 
W 
I W 

w .  z 
cl 

k a a 
3 
cl 
v) 

m -  
W 
X 

W 
X c. 
a 0 
c) 

cl 

U 

f; 

9 v) 

v) a 
\ 
H a 
z 
0 a 
Irr 

v) 
cl 
H 

5: 

2 

9 

0 
V 

a 
3 
v) 

v) 

a 0 a 
z a 
W 
V 2 
0 
V 
Irr 0 
v) c. z 
0 
3 c. 
n 
c. 
v) z 
0 u 
a 
0 

z 0 
U c. 
V w 
cl w 
v) 

k\ 
o c c  

W O O  
4 4  

c m m  
0 1 1  m 4 4  
m o o  
a l c x  
S U W  

< 
C -  

blu 4 0 
alval\ a z4 a* v 

m 0 -  
3 ~ )  c a 

PG 
C \  
4 4  
alV " 2  
0 

< 
JJ 
m 
4 
n 

C 

0 4  
m J J  c w  0 
4 0 0 )  a J J  

n 

n 

0 0 
a l c  m m m  m m h o  n m  

rl 4 4s 4 r l a r l c  4 4 
0 ) a l a l J J  0 ) a l a l J J  Q a l  m > m > m > - 4  m > m > m > r t  m > m > m  

C a l C a l C a l S C C a l C a l C a l S C C a l C a l C  
0-4 o r l  0 4  0 O r l  0 4  o r l  0 0 4  0 4  0 
4 4 4 c 4 4  4 4 c r t r t  4 4 
J J u J J u J J u o ~ J J u J J u J J u o ~ u u u u u  
4 C Q C 4 C 4 1 4 C O C I C 4 7 4 C 4 C 4  u a u a CI ~ u r l  u 3 u a bl a u r l - w a  u-1 LC 
J J o J J o J J o o o J J o J J o J J o U o J J o u o J J  
C u C b l C b l a l X C u C u C u ~ x C b l C b l c  
0, Pal Pal OIL) al 0, mal mal bJJ 0) al Pal Pal 
U Y  O X  O X  0) O X  U Y  U Y Q  O X  O X  U 
c o c o c  o u b l c  o c o c  o u b l c  o c  U c 
O m 0 4 0 4  0 0 4 0 4 0 4  0 0 4 0 4 0  
U P  vn on o w  on o n  U P  Q W  u n  UR u 

m m m m  
r l r l r l r l  
a l a l w a l  m > m > m > m >  

C P ) C a l C a l C a l  
0.4 or(  0 4  0 4  
4 4 4 - 4  
JJUJJU JJU J J U  
4 C 4 C 4 C 4 C  

u o J J o J J o J J 0  
0) mal Pal Pal P 
O Y  U Y  U Y  o x  
C o C V C o c U  
0 4 0 4 0 4 0 4  

-h ZI b-1 LI a u 1 
c u c n c ~ c u  

o n  o n  o n  on 

k 

N 
m 
9. 

N 

W 
W 
d 

d 

cl 

0 
0 
m 
m 
N 
I 

0 
0 
m 
m 
N 

I- 

0 

0 

m 

m 
\ 

d 

d 
m 
N 
I 

n4 
a 

k 

m 
N 
m 
m 
m 
d 

W 
d 
9. 

I- 
9. 

4 
< z 

0 
0 

I- 
d 
9. 
I 

0 
N 
W 

0 

0 
m 
N 

N 

m 

m 
\ 

0 
d 
N 
I 
P 
m 

k 

W 
N 
0 

9. 
m 

I- 
I- 
d 

W 

c3 

0 
0 

m 
9. 

I 

0 
m 
0 

d 

m 

0 
m 
N 

N 

m 
\ 

m 

0 
d 
N 
I 0 

n4 

k 

0 
I- 
m 
0 

m 
.-l 
q 

0 

z 

0 
0 
0 

d 

I 
0 
In 
I- 

0 

U 
< 

0 
d 
\ 

N 

0 
9. 
N 
\ 

m 
N 
I 

3 
n4 

m 

* 

W 
m 
N 

d 

0 
d 
0 

d 

z 

0 
W 
W 

d 

I 
0 
m 
m 
0 

m 
I- 
9. 

d 

W 
\ 

W 

9. 
N 
N A 

k 

W 
I- 
d 

9. 
m 
rl 

m 
d 
W 

m 
Q. 

4 
< z 

0 
0 

W 
I- 
W 
I 

0 
m 
m 
0 

0 
m 
N 

N 

W 
d 
\ 

9. 
d 

W 
N 
N 
I 

z 

N 
m 
W 

0 

d m 
W 

0 

z 

0 
N 
m 
d 

I 

0 
m 
m 
0 

m 
I- 
9. 

d 

W 
d 
\ 

d 
d 

W 
N 
N 

k 

I- 
I- 
m 
rl 

I- 
I- 
r- 
0 

cl 

0 
I- 
m 
m 
I 

0 
m 
I a 

v) 

k 

d 
m 
0 
m 

m 
m m 
d 

cl 

0 
0 m 
9. 
d 
I 

W 
d 
W 

0 

In 
I- 
9. 

d 

W 
d 
\ 

m 
rl 

W 
N 
N 
I 

51 c. 

k 

W 
m 
m 
0 
d 

0 
m 
I- 

m 

4 
< z 

0 
0 
N 

r( 
m 
I 

N 
m 
W 

0 

m 
0 
d 

N 

W 
d 
\ 

W 
d 

0 
m 
N 
I 
X c. 

k 

m 
I- 
0 

d 

W 
In 
I- 

0 

cl 

0 
0 m 
d 

I 

0 
0 
I- 

0 

m 
I- 
9. 

d 

W 
d 
\ 

d 
d 

N 
m 
N 

X c. 

k 

m 
d 
N 

m 

N m 
m 
W 

cl 

0 
0 
I-l 

I- 
d 
1 

0 
I- 
d 

N 

w 
< 

W 
d 
\ 

I- 
d 

I 

5 
-4 
bl 
0 c w 

k 

I- 
W 
W 

9. 

m 
9. 
9. 

N 

4 
< z 

0 
0 
N 

9. 
N 
I 

m 
W 
I- 

0 

m 
0 
d 

N 

W 
d 
\ 

m 
d 

9. 
m 
? 

w 

9. 
m 
9. 

0 

W 
m 
m 
0 

z 

0 
d 
m 
rl 

I 
0 
d 
m 
d 

I- 

0 

0 

m 

W 
d 
\ 

d 

W 
m 
N 
\ 
m 
m 
? 

5 5  

k 

9. 
rl 
W 

9. 

m 
N 
In 
N 

4 
< z 

0 
0 
I- 

9. 
N 
I 

I- 
d 
I- 

O 

m 
0 
d 

N 

W 
d 
\ 

m 
d 

W 
m 
N 
I 
3 

k 

d 
d 
9. 

m 
N 

d 

m 
m 
d 

m 

la 

0 
0 

W 
W 
rl 
I 
0 
m 
m 
d 

b 
0 
m 
N 

m 

m 
d 
\ 

W 
d 

I 
E 
1 
4 
C 

U 
3 

4 
h U  
ca l  
ale 

e 
0 
m 
N 

C 
O W  
4 0  
JJ o h  
010 
u c  
ala a 1  w 

W a l  
obl w 
R 
U a l  
C C  

; :- 
t o  
W I -  

u v  
C 4 m  

JJ 
. o  

I - a l  
JJ 

Nal 
U 

JJW 
0 0  
u u  
ala 

W 1  
o c  
LIal  ps 
1bl 
ca l  c 
ala e4 
U a l  

.U 
r l c  
m 4  

0 4  
C E  
I b l  
P O  
o c  

4 1  
0' a 0  

4 4  

e m  
0-4  

E 4  

4 
> C  
1 0  

642 



4344  

a 
u 
0, 

0) 
II 

- - 

643 



4 3 4‘4 

z 
0 
0 

3 
W- u a 
3 
ln 

tu 
0 
0 z 
a H 

B 
3 
ln 
tu 
\ 
H a 
r 
0 rz 
tu 

tu 
0 

2 
W 
V z 
0 
V 
tu 
0 
in c z 
W 
3 c 
H c 
ln z 0 
V 
tu 
0 
z 
0 
U 
c 
V 
W a z 

..u Y o c c  
w o o  
44 

c a m  

4 U U  
o c x  
& H W  

$22 

h 
om 
m o o  

U t  I 

H k Z  
0) 

a a z  
d 

< 
C -  u w a m  

O V  o x  a E 4  aa V 
3 m  c a 

m o -  

0 
< 
U m 
4 
n 

C 

0 - 4  m u  
c w  0 m o o  a u  

P 

G m Z m G m G m G m G m  m 
a d  m r l  4 4  4.4 4.4 4-4 d 

o 0 ) o o o o o  m > m > m > m > m > m > m >  
c 0 ) c 0 ) c 0 ) c o c o c o c o  
0 4  0-4 0-4 0 4  0.4 0-4 0-4 
4 4 - 4 - 4 - 4 4 4  
U m u m u m U m u m u m u m  
-4.C 4 C 4 C 4 C-4.C 4 C 4 C -  
u a u a u a u a u a u a u a  
u o u o u  o u  o u  O U  0 0 0  
c u c u c u c u c u c u c u  o m o m o m o m o m o m o m  
U Y  U Y  U Y  U Y  U Y  U Y  U Y  
C U C U C U C U C U C U C U  
0 4 0 4 0 4 0 4 0 4 0 4 0 4  
UP UP UP U P  on UP UP 

Q ) C  0 ) C  O C  P ) C P ) C  0 ) C O ) Q  
d-4d.drl4rl4rl4d-4d 0) ac as as as ac ac a o  
E U  E U  € 0  E U  € 0  € 0  E U m 4  4 4  m - 4  m - 4  6-4 m - 4  4 x 
l n 3 l n 3 m 3 m 3 l n 3 w 3 l n o  

z 
n 
< 
0 
0 
9. 

d 

f 

c 
< 

0 
0 
U 

d 

I 

0 
0 
0. 

d 

0 
m 
N 

N 

d 
\ 

d 

W 
N 
N 

1 

z 
n 
< 
0 
0 m 
0 

c 
< 

c 
< 

0 
0 
m 
0 
I 

0 
0 m 
0 

m 
I- 
U 

d 

d 
\ 

d 

m 
N 
cy 

1 

z 
n 
< 
0 
0 
0 

d 

c 

c 
< 

0 
0 
0 

rl 

I 

0 
0 
0 

d 

m 
I- - 
rl 

d 
\ 

d 

W 
N 
N 
I 
z c 

z 
n 
< 
0 
0 
W 

d 

? 

c 
< 

0 
0 
W 

d 

I 
0 
0 
W 

d 

m 
0 
d 

N 

d 
\ 

d 

0 
m 
N 
I z c 

z 
n 
< 
0 
0 

0 

m 

c 
< 

c 
< 

0 
0 
m 
0 

I 

0 
0 
m 
0 

In 
I- - 
d 

rl 
\ 

d 

N 
m 
N 

X c 

z 
n 
< 
0 
0 
9. 

d 

c 
< 

c 
< 

0 
0 
CT 

d 

I 

0 
0 
U 

rl 

m 
0 
d 

(v 

d 
\ 

rl 

- 
m 
N 
I 

3 

a 
n 
< 
0 
0 
N 

m 

c 

c 
< 

0 
0 
(v 

m 
1 

0 
0 
N 

m 

m 
0 
rl 

N 

rl 
\ 

d 

m 
m 
cy 
I 
3 

d 

2 
C 

w 
C 

0 
w 
0 
rl 
o > 
rl 

a 
m 

4 

c 
U 
4 
3 
4 u m 
-0 

m 

U 
U 

o 
U. .- 

m 

r l h  
4 0  

0 0  
C - 4  

U m a  
.U 

0 ) c  u o  
O U  
w c  
a 0  u o  
e m  
UQ) u .. 0 
4 0  
U U  
4 0 )  
-03 

E C  

E 
2 

2 
4 
x 

0) c 
U 

m a 
0) 

x 

C 

E i  
o u  
U U  
4 

C U  om 
A 

e a  

u a  v m  
a m  
I n 4  m 

C u o  
0 4  
am 
1 u  

U 
Q C  e o  
U U  

w o  
H U  
n 
< 

au 

644 



' 434-4 

m 
W 
I w 0 :  m 

d 

z 
n 
VI s 
z 
0 H 

c z 
bl c 
W a 
W x 
H 

(u 
0 

P 
P 
5 

H 
cl 

VI 
(u 
\ 
H a 
2 
0 a 
(u 

r3 
H 

2 
W 
V 

d 
3 
VI 

3 
VI 

a 
0 
[u 

z a 
W 
V z 
0 
V 

h 
0 
VI c z 
W 
3 

c 
VI 
2 
0 
V 

m 

E 

!3 

s z 
CI 
V 
W 
cl 
W 
VI 

-u \- 
o c c  
w o o  

4 4  c m m  
m - 4 4  
Q U O  
a l c x  

o a a  

s n w  

C -  
h H  4 m 
Q U  al\ a 2 4  a8 V 
3 m  c a 

m o -  

0 
< 
u m 
4 
n 

z 

n 
< 
0 
N 
N 

-4 

f 

e 
< 

0 
N 
N 

d 

I 

0 
N 
N 

rl 

0 
m 
N 

N 

-4 
\ 

rl 

W 
N 
N 

z 

n 
< 
0 
W 
0 

d 

c 

c 
< 

0 
W 
0 
d 

I 

0 
m 
0 

d 

In 
I- - 
d 

d 
\ 

rl 

W 
N 
N 

z 

n 

m 
m 

< 
W 

0 

F 

c 
< 

m 
m W 

0 

I 

W 
m 
m 
0 

m 
I- - 
-4 

d 
\ 

rl 

W 
N 
N 
I 

3: c 

z 

n 
< 
0 
d 
N 

d 

c 
< 

c 
< 

0 
d 
N 

d 

I 

0 
d 
N 

d 

m 
0 
d 

N 

d 
\ 

d 

0 
m 
N 
I 
X c 

w 

n 
< 
0 
m 
d 

m 

c 
< 

c 
< 

0 
m 
rl 

m 
I 
0 
m 
d 

m 

w 
< 

rl 
\ 

-4 

4 
< 
E 
4 u 
0 c c 

z 

n 
< 
0 
m 
0 
N 

f 

c 
< 

0 
m 
0 

N 

I 
0 
m 
0 
N 

m 
0 
d 

N 

d 
\ 

rl 

m 
N 
I 
3 

z 

n 
< 
0 
m 
d 

N 

c 
< 

c 
< 

0 
m 
rl 

N 

I 

0 
m 
d 

N 

m 
0 
d 

N 

rl 
\ 

d 

W 
m 
N 
I 

3 

w 

CT 
W 
W 

Q, 

I- 
W 
0 

m 

cl 

0 
0 
m 
m 
I 

0 
0 
W 

N 

0, 

0 
m 
N 

m 

m 
\ 

W 

4 
< 
E 

C 

u 
3 

4 

8 
0 
m 

.. 
4 
-4 
4 
a > 

4J 

C 

4 
al c u 
4 
al 

t 
a 

u 
0 

2 
U 
0 
Y 

a 
W 
< 

a 

m 

645 



4344 

5 

s 
a a 

z 
M 
2 
H 
V z 
W 
I c 

U 

9. 
W 
I W 

u z 
H 
cl 
0 4  
E 
2 
In 
ru \ 
a 
6 a 
ly 

: 
In 

01 
V 

ru 
ul 

3 
ul 

a 0 ru 
z a 
W 
0 
2 
0 0 
ly 0 
In 
CI z 
W 

c 
H c 
In z 0 0 
tu 0 
z 
c 
V 
W 
cl 
W 
In 

a 
B 
m 

a 

2 

C 
0 a 4  

P U  
C W  0 
a 0 0  a 0  

a 
0 

x c  
0 0  
c r l  
a U  
aW 0 u o  a 
O U  
b l a  
t . 0  

a 
E: 
rl 
0 
C 

-0 

a 

4 

0 0  0 
c c  

m m  
0 0 

c r l r l r l c  
n m n  m m n m  

r l d r l r l  

k 

m 
I- 
d 

0 

0 
9. 
d 

0 

z 

0 

9. 

0 

I 

0 
0 
N 

0 

m 

W 
< 

W 
N 
\ 

9. 

r- 
m 
d 

* 
0 
W 
m 
0 

N 
N 
m 
0 

z 

m 
m 
I- 

0 

I 

m 
m 
I- 

0 

W 
< 

W 
N 
\ 

d 

0 
9. 
N 
\ 

m 
N 
I 

3 

m 

* 
m 
9. 
N 
N 

m 
m 
N 
d 

cl 

0 
0 
.?I 

v) 

I 
v) 
W 
9. 

0 

0 
m 
N 

N 

W 
N 
\ 

d 
N 

W 
N 
N 

r 

m 
9. 
9. 

d 

d 
d 
0 

d 

cl 

0 
0 

N 

I 
W 
I- 
W 

0 

m 

v) 
r- 
9. 

rl 

k 

m 
W 
d 

v) 

r- 
d 
d 

9. 

z 

0 
0 
d 

0 
d 

I 

W 
v) 

0 

m 

W 
< 

W 
N 
\ 

9. 
N 

0 
m 

I a 
ul 

k 

I- 
N 
m 
d 
d 

N 
r( 
m 
9. 

cl 

0 
0 
N 
m 
9. 

I 

0 

r- 
d 

m 

W 
< 

W 
N 
\ 

m 
d 

m 
m 
I 

V c 

k 

N 

9. 

d 

m 

v) 
m 
m 
d 

cl 

0 
W 
m 
N 

I 

W 
9. 
m 
0 

m 
r- 
o. 

d 

W 
N 
\ 

W 
N 

m 
N 
N 
I 
I c 

k 

W 
m 
W 

m 

r- 
N 
m 

cy 

cl 

0 
0 m 
m 
d 
I 

9. 
r- 
m 
0 

m 
0 
rl 

N 

W 
N 
\ 

W 
N 

0 
m 
N 

I 
I c 

k 

m 
m 
N 

d 

r- 
0 

d 

m 

cl 

0 
d 
N 

m 
I 

d 
d 
W 

0 

v) 
I- 
9. 

d 

W 
N 
\ 

W 
N 

N 
m 
N 

I 
I 
I3 

k 

m 
I- 
d 

d 
d 

r- 
0 
m 
m 

cl 

0 
0 
0 

m 
N 
I 

0 
d 
VI 

v) 

W 
< 

W 
N 
\ 

W 
N 

* 
E 
4 
bl 
0 
& 
CI 

k 

m 
0 
0 

m 
N 

VI 
d 
m 
m 

cl 

0 
0 
I- 

N 
m 
I 

N 
N m 
0 

m 
0 
rl 

N 

W 
N 
\ 

W 
N 

9. 
m 
N 

3 

k 

r- 
d 
m 
d 

N 
9. 
m 
0 

rl 
< z 

0 
W 
m 
w 

I 
v) 
r- 
W 

0 

r- 
0 

0 

m 

W 
N 
\ 

0 
d 

W 
m 
N 
\ 
v) 
m 
N 

I 
3 

* 
W 
v) 
9. 

9. 
N 

m 
v) 
d 

0 
d 

cl 

0 
0 
r- 

N 
m 

I 

N 
m 
m 
0 

m 
0 
d 

N 

W 
N 
\ 

W 
N 

m 
m 
N 

I 
3 

k 

d 
d 
In 
0 
W 

d 

9. 

r- 
m 

m 

cl 

0 
0 

N 
N 
m 

I 

0 
N 
m 
N 

m 
< 
0 
m 
N 
m 

0 
In 
\ 

0 
v) 

* 
E 

C 

4 
3 

4 

a 
C 

U 
4 
W 
C 

0 
lu 
0 
r( 
a 
a 
4 

a 
VI 

4 

c 
kJ 
4 
S 
4 
c) 
a 
-0 

m 

rl 
kJc 
a 0  nrt 

646 



‘ 0  
4 4  

Llc 
0 0  
C r l  

L) 
4 4  

ru 
0)c  
4P) 0 0  u c  
a 0  Llu 
C U  
U P )  

L) .. 0 
m a l  
U U  
m a ,  u u  

2 O  

< <  c 

4 3 4 4  

. . 

S 
\i! 
c 

& 

647 



4344 

0 0 0  0 
C C C  

K S S 4 4 X  u u u  
4 4 4  
3 3 3  

c c c  
0 0 0  
4 - 4 4  
u u-u 
o o u  
a l a l a l  u u u  
a l c a l c a l  

a l m a l m a l  
> 7 > 3 >  
u u u  u u  
4 x- l  x 4  
m a l m a l m  
0 0 0  
nl blnl blnl 

E t “  

U ~ U ~ P  

4 d 4 d 4  

$ 2  

a 
0 
In 

0 
E C  

u 
m m 4 m  
c c 3 c  
0 0  

m 
C 

4 
u 
u 0 1 -  

4J-I 
ca l  
a l >  
oal  
C d  

V P  

a 7  
4 0  
abl - 

’ E  b 
4 Y  
v ) o  
n 

u u o u  
4 4 4 4  . --u \ 

o c c  w o o  
4 4  

c m m  
0 7 1  

4 0 0  
a l C X  a u w  

m d d  

v) 
CI 
U 
nl d e  

h 4  
c 4  E 
u m a l  tr 0 

r) 

< 
0 
m 
N 
d 

N 
I- 
m 
0 

4 
< z 

0 
m 
N 

d 

I 

m m 
m 
.o 

In 
r- 
V 

d 

W 
\ 

0. 

< 
C -  

blu 4 m 
alu a l \  a 2 4  a* u 

m 0 -  
a m  c a 

w 
m 
N 

0 

V 
V 
d 

0 

z 

W 
W 
m 
0 

I 

W 
W 
m 
0 

lu 
< 

W 
\ 

d 

I- 
m 
d 
I 

v) 
U 

0 
N 
W 

0 

W 
0 
V 

0 

z 

I- 
m 
m 
0 

I 

I- 
m m 
0 

(u 
< 

W 
\ 

d 

0 
W 
m 
0 

In 
N 
V 

0 

cl 

0 
w 
V 

N 

I 

0 
V 
V 

N 

w 
< 

W 
\ 

d 

In 

d 

d 

m 

m 
m 
d 

0 

z 

0 
w 
cy 

d 

I 

V 

W 

0 

m 

0 
m 
N 

N 

W 
\ 

In 

N 
W 
N 

N 

I- 
I- 
N 
d 

4 
< z 

0 m 
m 
N 

I 

0 
W 
In 

0 

w 
< 

W 
\ 

V 

d 
0 
m 
d 

P 
W 
m 
0 

z 

0 
0 
In 

d 

I 

P 
W 

0 

m 

In 
r- 
V 

d 

W 
\ 

In 

0 

d 

N 

m 

In 
0 
In 

d 

4 
< 
2 

0 
In 
r- 
N 

I 

0 
In 
m 

0 

m 
0 
d 

N 

W 
\ 

In 

m m 
d 

d 

d 
m 
m 
0 

4 
< 
2 

0 

m 
d 

I 

V 
In 

0 

m 

m 

VI 

V 

d 

P- 

W 
\ 

V 

m 
I- 

0 
d 

m 

V 
I- 
I- 

I- 

z 

0 
0 
In 

N 
d 
I 

0 
V 
W 

V 

lu 
< 

W 
\ 

In 

W 
V 
W 

m 

m 
w 
W 

d 

cl 

0 
In 
W 

In 

I 

0 

0 

m 
m 

m 
0 
d 

N 

W 
\ 

In 

VI 
d 
I- 

0 

N 

V 

0 

m 

z 

In 
I- 
m 
0 

I 

m 
m 
d 

0 

P 

0 

0 

m 

W 
\ 

N 

d 
0 
V 

V 

V 
N m 
d 

cl 

0 

I- 

I- 

I 

V 
I- 
I- 

0 

m 

m 
0 
d 

N 

W 
\ 

In 

m 
W 
0 

w 
rl 

m 
I- 
d 

In. 

cl 

0 
0 
W 

V 
N 
I 

0 

m 
V 

m 

b 
0 
m 
N 
m 

W 
\ 

V 

* 
5 
4 
C 

bl 
3 

u 
< 
U 
m 
4 
P 

C 

a 4  m u  
c(u 0 
4 0 4 )  

0 

a u  

R c m  
0 4  
4 

z 
0 U 

m 
U w 
cl w 
v) 

0 
V 
N 
\ 
m 
m 
N 
I 

3 
nl 

m 
m 
N 
I 
3 
nl 

W 
N 
N 

ii 
0 
m 
N 
I 
X m 

N 
m 
N 
I 

X 
CI 

V 
m 
N 
3 

a0 
m 
N 
I 

3 

m 
N 
I 

3 

648 



PI c 
.c, IN. 

mw 
ao) 

a m  

o a  

a m  n 

m r l  

0) 
C - l  

d E  urn 

d o )  u c  u u  
v) 
4- 
U 4  

L) ern u 
rc, 
o)c 
uo) 
0 0  u c  
o)o u 0  
S Q  
uo) 

c, .. 0 
0 0 )  
c,u 
eo) -am 

4 3 4 4  

649 



4344 

W 
W 

I 
W 

a 
w 
cl 
4 
i- 

. m  

--LI \ 
O C C  
w o o  
c m m  
m 4 - 4  

O C X  a : n w  

4 4  

o a a  
a u v  

e. 
a m  m a 0  

0 1  I 
U h Z  

0 
C .  

LIH a o u  0'  
ae 
3 m  c 

a h z  
r( 

a E; 

m o '  

7 .  
C .  
4 .  
P ) l  =. 
0 
< 
u 
m 
4 
P 

C 

a 4  m u  
c w  0 
m o a  a L )  

o 

? 
A U .  

& C Y  

ae . am & I  

m ma 

a m  o w .  

4 u < .  
m y  
0 C '  c 4 .  
P-4 I 

x c  
0 0  c 4  
0 ) u  

u o  0) 
0 ) L )  
L I P )  

a w  v 

l u o  

0) 

2 
4 u 

0 
-l 
-0 

a 

a 

h 

W 
0 
d 

0 

v) 
0 
d 

0 

cl 

0 
0 
W 

0 

I 

m 
N 
N 

0 

w 
< 

W 
I- 
d 
\ 
W 

I- 
m 
rl 

I 
v) 
U 

* 

I- 
m 
I- 

0 

0 

W 

0 

m 

cl 

0 
0 
m 
m 
I 
0 
0 
m 
0 

0 
m 
N 

N 

W 
I- 
r( 
\ 
m 
m 
d 

W 
N 
N 

h 

m 
9. 

0 

m 

m 
m - 
0 

a 

0 
0 
m 
m 
I 
0 
W 
N 

0 

m 
I- 
9. 

d 

In 
I- 
d 
\ 
N 
W 

W 
N 
cy 

h 

d 
m 
9. 

0 

W 

m 
0 

m 

cl 

0 
0 

m 
m 
W 

I 

0 
0 
m 
0 

w 
< 

I- 
I- 
rl 
\ 
d - 

0 
m 
I a 

v) 

h 

m 
W 
m 
0 

I- 
9. 
v) 

0 

la 

0 
0 
W 

m 
9. 

I 

0 
0 m 
0 

w 
< 

m 
I- 
rl 
\ 
I- 

m 
m 
I 

V 
i- 

h 

m 
W 
W 

0 

N 

I- 

0 

m 

la 

0 
0 
m 
m 
d 

I 

0 
I- - 
0 

m 
I- 
9. 

d 

W 
I- 
d 
\ 
I- 
rn 

W 
N 
N 

I 
i- 

h 

I- 
W 
m 
d 

0 
W 
m 
d 

a 

0 
0 

m 
In 
d 
I 
0 
0 
W 

0 

m 
0 
d 

N 

W 
I- 
d 
\ 
d 
9. 
d 

0 
m 
N 
I 
I 
i- 

h 

W 
d 
In 
0 

m 
I- - 
0 

cl 

0 
w 
N 

9. 

I 
0 
0 
W 

0 

m 
I- - 
d 

W 
I- 
d 
\ 
N 
I- 

N 
m 
N 
I 
I 
€4 

h 

N 
m 
N 

m 

I- 

CT 

W 

m 

a 

0 
0 
m 
m 
m 

I 
0 
d 
0 

d 

w 
< 

m 
W 
\ 
W 
m 

c 
E 
4 
LI 
0 c 
i- 

m 
4 . .  
0) 

m > m  
C C O C  
0 0 4  0 

* 

m 
0 
m 
d 

W 
N 
rl 

d 

cl 

0 
0 

m 
0 
N 
I 

0 
0 
W 

0 

m 
0 
d 

N 

W 
I- 
d 
\ 
W 
rl 
d 

- 
m 
N 
I 

3 

h 

9. 
N 
m 
0 

N 
d 
m 
0 

cl 

0 
0 m 
W 

I 
0 
0 
I- 

O 

I- 

0 

0 

m 

W 
I- 
d 
\ 
9. 

W 
m 
N 
\ 
m 
m 
N 

3 

m m  
r ( r (  

a 0 1  
> m >  
a c o  .-lor( 
4 u u-u 

C I C  

o u o  
L I C L I  
mal P 
Y u *  
u c u  
m o a  

a c a  
0 4  0, 

. a  aP) 
V E V  

0 ) v )  0, 

a u a  

n o n  

x a x  

h 

m 
d 
9. 

d 

W 
d 
(Y 

d 

a 

0 
0 

W 
d 
N 
I 
0 
0 
W 

0 

m 
0 
r( 

N 

W 
I- 
d 
\ 
N 
N 
rl 

W 
m 
N 
I 
3 

* 

d 
I- 
9. 

m 

W 
m 
W 

7 

cl 

0 
0 

N 
W 
W 
I 
0 
0 
0 

d 

0 
m 
N 

m 

W 
I- 
d 
\ 
W 
m 
d 

c 
E 
4 
C 

LI 
3 

a 

0 
C 

2 
w 
C 

0 
w 
0 

0 > 
4 

rl 

e 
m 

4 

c 
L) 
4 
3 
4 
LI 

-0 

m 

a 

- .  
u c  
a o  
u 
a 
2 
u 
m 
4 u 
0 e 
L) 

W 
U 

c 
01 > 
U 
m 
4 

4 

I 

I 

0 
4 
u 

c u 
4 
LI a 
C 

c u a o  
0 0 c 4 4  



4344 

4\ 
-0 c c 
W O O  
44 

c n n  
n r l r l  
a 0 0  
W C X  
a H W  

011  

0 
< 
u 
01 
4 
n 

C 

s z  
c w  0 
Q O W  a u  

P 

4 
a 
0 
4 

t 
& 
U 

0 0 0  
c c c  
c c c  u u u  
4 4 4  

i c i c i c  

-4 a4-1-1 a 

0 0 0  
c-4 c 4  c-4 
o n o m o n  
u- lur lur l  
0 0 0 0 0 0  
W X W X W X  
L I Q u W u W  
W W W  u blu h-0 Ll 

0 0 0  
WW W W  W W  > > >  
4 c 4  c 4  c u o u o u o  
4 m 4  I 4  m 
n a m a n a  
O W O W O W  
& L l & b l & b l  

k 

W 
0 
0 

0 

In 
0 
0 

0 

a 

0 
0 
W 

W 

I 

d 
0 
0 

0 

W 
< 

d 
d 
d 
\ 

N 
m 

0) 

a c u 
0) 

bl 
0 
4 
& 

4 
LI 
H 
I 
d 

d 

rl 

k 

m 
0 
0 

0 

m 
0 
0 

0 

a 

0 

d 

0 

I 
m 
0 
0 

0 

m 

W 
< 

c 

d 
d 
d 
\ 

In 

W 

a c u 
W 

bl 
0 
rl 
& 

a 
u 
0 
H 

N 
N 
d 

d 

k 

m 
0 
0 

0 

m 
0 
0 

0 

z 

9. 
4 
0 

0 

I 

N 
0 
0 

0 

w 
< 

d 
d 
d 
\ 

N 

0, 

4 c 
4J 
0 
bl 
0 
rl c 
4 
Ll 
m 
I 
N 
d 

d 

0 0 0  
C C C  

& e  

s c s c s c  
0 0 0  

c-4 c 4  c-4 
0 m. 0.01 0 m 
-4 1 4  1 4  a 
ur lu r l u r l  
U U U 0 0 0  
W X W X Q X  
u W u W u W  
W O W  u blu Llu bl 0 0 0  
W W  W W  W W  > > >  
4 c 4  c-4 c u o u o u o  
4 n-4 m 4 m  
O W O W O Q  
& b l & b l & b l  

u u 5  
4 - 4 4  

m a m a m a  

k 

9. 
0 
0 

0 

m 
0 
0 

0 

cl 

0 

N 
0 

I 

d 
0 
0 

0 

m 

W 
< 

d 
d 
d 
\ 

m 
d 

0) 

& u 
Q 

bl 
0 
4 c 

0 
4 

d 

k 

9. 
0 
0 

0 

m 
0 
0 

0 

J 

0 
W 
9. 

0 

I 

d 
0 
0 

0 

W 
< 

d 
d 
rl 
\ 

m 

W 

W c 
JJ 
W 
Ll 
0 
rl c 

P 
-4 

d 

d d  

k 

n 
< 
N 
0 
0 

0 

m 
0 
0 

0 

4 
< z 

N 
0 
0 

0 

I 

N 
0 
0 

0 

W 
< 

d 
.-I 
d 
\ 

d 

W 

a c u 
W 

LI 
0 
rl 
c 

P 

(v 

d 

-4 

k 

9. 
0 
0 

0 

9. 
0 
0 

0 

la 

0 
0 
9. 

0 

I 

d 
0 
0 

0 

W 
< 

rl 
rl 
d 
\ 

I- 
d 

0) 

W 

x c 
JJ 
W 

Ll 
0 
.-I 
& 

4 

rl 

n 
N 

rl 

k 

I- 
O 
0 

0 

W 
0 
0 

0 

cl 

I- 

0 

0 

I 

d 
0 
0 

0 

m 

W 
< 

c 

d 
d 
d 
\ 

0 
W 

0 
0 
a 
0 
1 

N 

m 

C S C S E  
0 0  
-4 c 4  c-4 
m 0.0.0 01 

a4 

n 
< 
9. 
0 
0 

0 

m 
0 
0 

0 

-4 
< z 

9. 
0 
0 

0 

I 
d 
0 
0 

0 

W 
< 

c 

d 
d 
d 
\ 

d 
d 

W 

0 
a x 
X 

N 

k 

W 
d 
N 
0 

m 
0 
N 
0 

z 

0 
W 
I- 

O 

I 

0 
v) 
0 

0 

W 
< 

m 
0 
d 
\ 

9. 
d 

0) 

0) 

a c u c 

rl 

2 
d 
>. c 
JJ 

F 

k 

n 
< 
N 
In 
0 

0 

N 
d 

0 

m 

4 
< z 

N 
In 
0 

0 

I 

N 
In 
0 

0 

W 
< 

0 
0 
d 
\ 

d 

4 
0 
0) c a 
x c u 
9) 

m 
I 
0 
0 
rl c 

4 

7 

Y 

k 

m 
0 
0 

0 

I- 
O 
0 

0 

4 
< z 

0 
W 
0 

0 

I 

d 
0 
0 

0 

W 
< 

c 

d 
rl 
rl 
\ 

m 
m 

0) 

0 
a u 
C 

a 
N 

4 
x c u 
W :: 
9. 

.~ u c 
2 
E 

k 

I- 
N 
m 
0 

In 
In 
N 
0 

-4 
< z 

0 
0 
W 

9. 

I 

rl 
I- 
O 

0 

W 
< 

m 
0 
d 
\ 

m 

0 
0) c 

k 

m 
0 

2 
0 

m 
m 
rl 

0 

z 

0 
W 
I- 

O 

I 

0 
m 
I- 

O 

lu 
< 

0 
0 
d 
\ 

d 

0 
9) 
4 
$. z 
JJ c 
4 

k 

I- 
N 
0 

0 

N 
N 
0 

0 

4 

0 
d 
d 

0 

I 

N 
0 
0 

0 

W 
< 

c 

d 
d 
d 
\ 

9. 
0 
d 

0 
0 

C G  
W W  6 0 0  

4 4 4  

z 

m 
W 

m 
9. 
0 
m 

m 

m 
d 

9. 
I- 

z 

0 
0 
0 
I- 
d 

I 

0 
0 

In 
In 
m 

m 
m 
N 

0 
d 

m 

d 
d 
d 
\ 

d 
rl 
d 

9 
5 
4 

rl 
4 

k 

N 
I- 
m 
0 

I- 
I- 
N 
0 

4 
< z 

0 
0 

2 
W 

I 
m 
I- 
0 

0 

lu 
< 

m 
0 
d 
\ 

I- 

9) 

W 

a 
c 

k 

9. 
I- 
0 

d 
d 

N 
9. 
I- 

m 

cl 

0 
0 
I- 

m 
N 
I 

0 
0 
In 
W 

W 
< 

d 
d 
d 
\ 

d 
I- 

$. 

P 
4 

u u  
c c  
4 4  

k k  

@ n o  
I n 9 .  
O d  

0 . 4  
. .  

m u ,  
9 . 9 .  
0 9 .  

0 0  
. .  
4 
< 
z c l  

0 0  
d o  
d o  
o m  
I 1  

o r -  
d N  
d o  
0 0  

. .  

. .  

W W  
< <  

I- 
W N  
r l \  
\ 

I- 
d N  

m w  
9 . v )  
N N  
d d  
I 1  
U L I  
0 0  
r l r l  
0 0  
0 0  
b l b l  
4 4  

k 

m 
W 
9. 

d 

m 
e- 
I- 

0 

4 
< z 

0 
0 
m 
N 
I 

0 
N 
$4 

0 

W 
< 

m 

m 
\ 

0 
W 
N 
d 
I 
Ll 
0 
rl 
0 
bl 
4 

* 

9. 
W 
0 

I- 

W 
rl 
m 
In 

4 
< 
2 

0 
0 
m 

m 
I 

0 
rl 
0 

0 

d 

I- 
m 

0 
N 

r( 
d 
\ 

m 
d 
d 

0 
4 
C 
W 

bl 
4 

In 
m 

cl 

0 
0 

I- 
m 
In 
I 

0 
0 
N 
d 
d 

9. 
r- 
In 

9. 
4 
m 

d 
d 
d 
\ 

d 
d 
d 

.E 
4 

651 



4344 

0 

c u 
4 
3 
C 

4 
u 
0 
0, u 
m 

W 
0, 

4 
JJ 
4 
m 
0 
a 

.._ . -  

* 
.r) 

< 
N 
0 
0 
0 

m 
0 
0 
0 

4 
< 
2 

hl 
0 
0 

0 

I 

rl 
0 
0 

0 

W 
< 

rl 
.-I 
rl 
\ 

m 

P) 

P) 

C 

m 

* 

0 
m 
N 

0 

9. 
0 
N 

0 

cl 

0 
0 
0 

m 
rl 
I 

W 
m 
0 
0 

w 
< 

0 
0 
rl 
\ 

W 
rl 

0, 

0, 

4 
bl 
c u 
C 

4 

0 
C 

- - 
m 

* 
P 
< 
0 
0 
0 

9. 
N 

9. 

W 

N 

m 

cl 

0 
0 
0 

9. 
N 
I 

W 
9. 
0 

0 

w 
< 

(v 
rl 
\ 

0 
4 

m 

e 
A 
R 

4 

0 
C 

- - 
m 

* 

m 
9. 
N 

0 

m 
rl 
N 

0 

cl 

0 
0 
0 

m 
m 
I 

m 
m 
0 

0 

W 
< 

0 
0 
rl 
\ 

m 
rl 

0) 

0) 
& 
JJ 
C 
4 

0 
rl 
w 
a 

e 
0 
N 
C 

m 

* 

m 
m 
N 

0 

cr 
rl 
N 

0 

cl 

0 
0 
0 

N 
.-I 
I 
I- 
W 
0 
0 

w 
< 

m 
0 
rl 
\ 

W 

m 
m 
4 

2 
% 

c;, 

- 
4 

c 
- 
0 
C 

m 

* 

W 
0 
m 
0 

W 
9. 
N 

0 

4 
< z 

0 
0 
rl 

m 
I 

rl 
W 
0 

0 

w 
< 

N 
0 
.-I 
\ 

W 

0 

m c 
JJ 
C 
4 
LI 
0 
rl 
W - 
Y, 
0 
N 
C 

m 

* 
l7 
< 
0 
m 
N 

0 

m 
0 

.-I 

m 

4 
< z 

0 
m 
N 

0 

I 

0 
m 
rl 

0 

w 
< 

W 
0 
rl 
\ 

9. 

2 
4 

u 
4 
0 
N 
C 

m 

0 0 0 0  
c m  c c c  

m b l m  
rlc 4rlJJC C S 
m u  m c J J  JJ e) 

* 

W 
rl 
0 

rl 

0 
I- 
m 
0 

el 

0 
0 
(v 

N 

I 

0 
I- 
9. 

0 

0 
m 
rl 

N 

m 
0 
rl 
\ 

m 
0 
rl 

E 
4 
4 
.-I 

2 
m 

* 
n 
< 
W 
9. 
0 

0 

0 
m 
N 

0 

4 
< z 

W 
9. 
0 

0 

I 

W 
9. 
0 

0 

w 
< 

W 
0 
.-I 
\ 

rl 

0, 
JJ 
4 
rl 
4 c 
JJ c 
R 
rl 

3 
m n 
rl 
A 
0 a m 

z 

I- 
I- 
9. 

9. 

W 
m 
N 

0 

cl 

0 
0 
0 

W 

I 

0 
0 m 
rl 

m 
W 
0 

rl 
rl 

rl 
rl 
rl 
\ 

rl 
rl 
4 

E 

E 

V 

4 

x 

z* 

I-m 
m o- 
m o  
0 .  
0 0  
rl 

m m  
In0 
0 0  
N .  
m o  

4 
< z z  

O N  
O r l  
0 0  
0 .  
w o  
N 
I I  

O N  
.,-I 

0 0  
w .  
m 0  
9. 

0 
9 . W  

N 
rl - m <  

rl 
rl 
4.4 
\ r l  

7 4  
rl\ 
rl 
r l r l  

0, 

2 
0 
rl c 
4 
bl 
JJ 
0) 

E @  a c  
on 4 0  
r t u  
4 4  
U V  

* 

9. 
0 
0 

0 

9. 
0 
0 

0 

cl 

W 
9. 
0 

I 
rl 
0 
0 

* 

m 
0 
0 
0 

m 
0 
0 

0 

4 
< z 

m 
0 
0 

0 
I 

rl 
0 
0 

0 

w 
< 

rl 
4 
rl 
\ 

m 

P) 

2 

% 
0) 

0 
c 
U 

rt 

* 

rl 
rl 
0 

0 

I- 
O 
0 

0 

4 
< z 

0 
d 
N 

0 

I 
0 
rl 
N 

0 

W 
< 

rl 
rl 
r( 
\ 

rl 

0, 

4 c 
JJ 
0 

LI 
0 
rl c 
V 

w 

w 
0 
0 

0 

m 
0 
0 

0 

4 
< z 

W 
9. 
0 

0 

I 
rl 
0 
0 

0 

W 
< 

a 

rl 
.-I 
rl 
\ 

rl 
rl 

E, 
w 
0 
0 
c 
V 

rl 

z 

I- 
9. 
W 

rl 
N 

r- 
m 
W 

m 
rl 

cl 

0 
0 
W 

9. 

I 
0 
0 
m 
m 

m 

9. 
W 
W 

N 
0 
rl 

rl 
rl 
rl 
\ 

0 
rl 
.-I 

E 
4 

E 
c 
U 

* 

0 
9. 
N 

0 

9. 
rl 
N 

0 

cl 

0 
0 
0 

W 
rl 
I 

I- - 
0 
0 

w 
< 

m 
0 
rl 
\ 

m 
rl 

0) 

0) 

2 
c 
U 

* 

r- m 
m 
rl 
rl 

rl 

N 

rl 
rl 

m 

cl 

0 
0 
m 
m 
m 
I 

0 
0 
I- 

m 

rl 
m 
v 

rl 
N 

rl 
,-I 
rl 
\ 

m 
0 
rl 

u 
rl 
4 

U 

0 0 0 0 0 0  
C C C C C C  

< < 
I- m rl m m o m m rl m m o  
m ~ ~ - w = r m o m m m  . w  
r l r l o m  
N 0 0 0 0 0 0 0 0 0 w o  
N 

. . . 
O N  
N 

m I- I- w m o m N N N rlo 

0 0 0 0 0 0 0 0 0 0 r l w  
N rl 

4 4 4 4 4  4 4 
< e < < <  < c 

P 0 N I- rl m 0 N 9. rl I - m  
m rl N y ty 9 y ty g y  . . .  

f $ 8 4  2 z z z z cl z cl clz 

w 
0 0 rl 0 0 0 w 0 0 0 0 0  

9. w o m o N o o m o  w .  
m N  0 w N O  o m m m  W W  
W N  m r l r l  
I I I I I I I I I I I I  

O O I - o o m r l o o o o o  + . . . . . . . . . . W N  d 

0 0 I- 0 w m N 4 0 m 0 0  
o N m r l m 9 . o m I - c r  . m  
m rl 0 w 0 0 0 0 m 0 0 0  , . . . . . . . . . m .  
I- 0 0 0 0 0 0 0 0 0 0 0  

m 

I-- 
. m  

m 
w w w w w w w w w w m m  

. <  < < < < < < < < 9 . .  
Nr- 
W m  

W 

9. 
m 

rl 

bl 
P) 
R 
R 

V 

m 
2 
4 
5r 
V 

m 

2 s  
rl 
4 c u c 
R 
-l 
5r 
JJ 
1 

C 
I 

4 

n 

n 

4 

c u 
C 

c 
4 

0 
N 
C 
at 

- 
tl n 

c w  
0 4  
UP) 
Ucl 

652 



4 3 4 4  

0 

*-le 
a u  

c a s  0 4  
d C  
JJU 0 
4 C d  u 1u 
& l o o  
C L l O  
a PU 
o x  a 
c uu o m  

E m C  

m >d 

u n  t 

0 0 0 0  0 0 0  
c c  

0 0 0  c c  m m  
d r l  
a u  0) 
> c m >  
a a c a  
rl E 0-l a 4  urluu 
c a-4 c 
1 u 1  0 5 r u o  
L l u c u  
P 4  a P 
x u  o x  
u a c o  
4 4  0 Q 

. _ _  _ _ _ ~  .- 

nu o n  
a c: c:  c sa: c: c c s c: c su m u  c s c: c 

k 

m 
N 
d 

0 

9. 

0 

0 

m 

d 
< z 

0 
0 
m 
d 

I 

0 
I- 
d 

0 

N 

N 
0 

m 

m 
d 
d 
\ 

m 
d 

>1 

2 z 
I: 

k 

n 
< 
0 
0 
N 
0 

m 
d 
N 
0 

4 
< z 

0 
0 
N 

0 

I 

m 
9. 
0 

0 

w 
< 

c 

m 
0 
d 
\ 

In 

a 
d a 
4 
h 

a c a 
U 
u) 
0 

u 
4 

4 

z 

k 

0 
m 
N 
0 

N 
0 
N 

0 

c) 

0 
0 
0 

N 
N 
I 

I- 
m 
0 

0 

w 
< 

In 
0 
d 
\ 

In 
N 

a 

e e u 
C 

C 

a 

k 

N 
In 
N 
0 

d 
N 
N 
0 

c) 

0 
0 
0 

N 
N 
I 

In 
VI 
0 
0 

w 
< 

W 
0 
rl 
\ 

m 
d 

a 

c 

z 

0 
9. 
N 
0 

9. 
N 
N 

0 

4 
c z 

0 
9. 
W 

0 

I 

0 
I- 
N 
0 

0 
9. 
m 
0 
d 

m 
rl 
rl 
\ 

0 
rl 

E 
d 
rl 
4 
4 c e 

k 

W 
0 
0 

0 

9. 
0 
0 

0 

c) 

0 
0 
0 

0 
d 
I 

d 
0 
0 

0 

w 
< 

rl 
d 
d 
\ 

9. 
N 

a 
a c u 
a 
Ll 
0 
rl c 
d 

z 

0 
rl 
N 

rl 
N 

0 
In 
9. 

0 
N 

z 

0 
0 
In 

0 
m 
I 

0 
0 
9. 

m 

rl 
I- 
d 

N 
I- 
d 

d 
d 
d 
\ 

d 
d 
d 

5 
d 
U 

C 

> 

k 

N 
m 
I- 

N 
I- 

In 
m 
0 

0 
W 

c) 

0 
0 

d 
m 
9. 
I 

0 
0 
rl 

d 
d 

0 
N 
0 

m 
rl 
d 

d 
d 
d 
\ 

d 
d 
d 

0 
d 
N 

Z k  k 

w 
0 
N 

0 

d 
N 
N 
0 

4 
c z 

0 
0 
m 
.-I 

I 

W 
W 
0 

0 

w 
< 

m 
0 
rl 
\ 

0 
d 

a 
a 
rl 
4 c 

kJ e 

k 

n 
< 
0 
0 
N 
0 

9. 
N 
N 
0 

4 
< z 

0 
0 
N 

0 

I 

W 
9. 
0 

0 

w 
< 

m 
0 
d 
\ 

cy 

.-I 
0 

Q, c a 

z 

W 
d 
w 

m 
W m 

In 
In 

W 
N 
m 

z 

0 

0 
N 
0 
N 
I 

0 
0 

W 
0 
N 

W 

w 
0 
W 
m 
N 

9. 
d 
d 
\ 

N 
rl 
d 

E 
4 
01 

4 
JJ 
0 
a 

m 

k 

m 
I- 
N 

0 

In 
In 
N 

0 

c) 

0 
0 
I- 

f- 

I 
0 

9. 

0 

m 

0 
I- 
d 

d 

m 
rl 
d 
\ 

0 
d 

E 

C 
4 

d 

* 
m 
0 
0 

0 

m 
0 
0 

0 

d 
< z 

In 
0 
0 

0 

I 

In 
0 
0 

0 

w 
< 

c 

d 
.-I 
d 
\ 

d 

al 
a 

k 

In 
CI 
w 

0 

In 
rl 
N 

0 

d 
< z 

0 
0 
0 

m 
d 
I 

rl 
0 
0 

0 

W 
c 

c 

rl 
d 
rl 
\ 

W 
N 

a 
a c 

0 

0 

e 
4 

rl 

k 

m 
0 
0 

0 

m 
0 
0 

0 

c) 

N 
W 
0 

0 

I 

N 
0 
0 

0 

w 
< 

c 

d 
d 
d 
\ 

In 

01 
a 
a 
5r 
4 

rl 
4 

k 

n 
< 
N 
0 
0 

0 

W 
0 
0 

0 

4 
< z 

N 
0 
0 

0 

I 

N 
0 
0 

0 

w 
< 

d 
d 
rl 
\ 

d 

a 
2 
0 

c 4 

4 
5r 

> rl 

k k 

m 
m 
m 
0 

W 
I- 
N 

0 

c) 

0 
0 
0 

m 
rl 
I 

W 
m 
0 

0 

W 
c 

c 

W 
0 
d 
\ 

N 
m 

a 
4.l 
4 
4 
4 c 
c a - 
rl 
5r 

0, c 
rl 
h e 
JJ 
w 

2 
n 
u) 
4 

k 

m 
d 
0 

0 .  

W 
d 
0 

0 

c) 

m 
In 
0 

0 

I 

m 
0 
0 

0 

w 
< 

c 

d 
d 
d 
\ 

0 
d 
d 

a 
z1 
0 
rl e 

2 
rl 
5r 

z 

m 
In 
m 
m 

m 
W 
0 

m 

z 

0 
0 
rl 

I- 

I 

0 
0 
m 
N 

m 
w 
W 

W 

I- 
0 
d 
\ 

d 
I- 

5 
a 
U 

h 
n 

m9. 
.In 

q W  
I- .  
N O  
wI- 
NIn 

m 
d 
f- 

d 
m 

W 
9. 
0 

0 
m 

la 

0 
0 

N 
0 
d 
I 

0 
0 
N 
W 
d 

m 
I- 
m 
m 
m 

rl 
d 
d 
\ 

d 
rl 
rl 

4 
a 
Y 

0 
W 
W 

9. 

I- 
W 
N 

w 

4 
< z 

0 
0 
VI 

0 
m 
I 

0 
0 
m 
cy 

W 
N 
0 

W 

d 
d 
rl 
\ 

W 
m 

Ll 
a 
d 

A 
0 

0 

N 
d 
0 

0 

4 
< z 

0 
0 
d 

Inm 
d 0  
N .  

Nrl 
In 

N m  
9. 
N 

c) 

a 
C 

d 
< z 

W 
W 
0 

zc) 

0 0  
0 .  

d 0  
W N  

9. 
I I  

0 0  
.O 

o w  
N .  
W 9 .  

m o  

r l m  

0 
W 
rl 
cy 

0 
0 
0 

In 
9. 

W 

I 

d 
0 
0 

I 

d 
0 P 

In m 
4 

c 
JJ 
4 
3 

5 
A X  

4 

m m  

I-d 
.O 

In .  

W W  
Ind 
A d  

m v  
w 
< 

c 

d 
d 
d 
\ 

9. 
In 

a 
a 
rl 
0 
I3 

w 
< m 

m 
d 
d 

d 
d 
d 
\ 

d 
d 
d 

4 
JJ 
4 
U 

U 

1 
Ll 
P 
Y 

4 n 
d 
d 
\ 

cy 

U 
T 

4 
e, 
a 

m 

n 
a o  

I 4 4  z z z  
h u 

u 
a 

m e  
JJ 
0 > , a i  

a m  
Ll 

c c  

653 



4344 

4 
a c  
a a  

u ;  

u 
-0 

a u  
o m  
c 3  
vbl 

- n  a 

a a  

ma 
0)s 
-Ice, 
-0 
c w  

C 
c 
J J O  

cJJ u v  

o n  
. - IC ad 
x-4 
u m  

a o  

a 4  

u a  

- + a  
-4n 
a >  4 4  

n x  o n  

a u  
aa 

.E c4 
o u  
m n  

a 

C 4  

4 c  u o  
0 4  a 0  

U 4  
W U  
o m  

i'n 

u a  a n  c n  
0 4  

- 4 c  
m a  
E >  L l 4  
o m  
i m  

w m 4  0 0  
r l c  

x a  
o m a  
c 4  E 

.c - 

4 h a c  
c o a o  

5 

E 
E 
4 
X 

JJ .. 0 
u u  . 
m a  a 
m a  m 

JJ 
m 
0 
-4 

C 

o n 
JJ 
a x 
u 
C 

JJ 
a n 

-4 
4 
m 
m 

G 
m 
JJ 
m a 
Y 

m 
rl 

f 

654 



4344 

- .  . - 2  U 

u z 
H 

9 €4 

W 

hl 

W 
X c. 
lu 
0 
c) 
2 
H 
cl 
nl 
I 
U 
rn 
rn 
(u 
\ 
H 
L 

r 
0 a 
L 

rn 
cl 
H 

E 

w 
U 

a > 
VI 

3 
rn 
rz 
0 
(u 

z a 
W 
U z 
0 
U 
lu 
0 
VI c. z 
W 
3 c. 
H 
CI 
VI z 
0 
U 
(u 
0 
z 
0 
CI 
U 
W 
J 
w 
rn 

2 
m 

H 

C -  
U H  4 P P)v P)Y a r\ ae P 
3 m  C E m o- - 

0 
< 
L) 
01 
4 
n 

* 

n 
< 
W 
I- 
O 

0 

c 

c 
< 

W 
I- 
O 

0 
I 

m 
In 
0 
0 

W 
< 

* 

N 
\ 

N 

m 
0 
a 

m 
L) 
l 

N 

* 

n 
< 
W 
rl 
0 
0 

c 

E 
W 
rl 
0 
0 
I 

W 
rl 
0 
0 

W 
< 

* 

N 
\ 

rl 

0) 

0 
L) 
Q 

U 

z 

n 
< 
0 
0 
0 
m- 
9. 
rl 

c 
< 

c 
< 

0 
0 
m 
9. 
rl 

I 

0 
0 
W 
0 
rl 

m 
m 
N 
m 
0 
rl 

N 
\ 

N 

5 
5 
4 

d 
4 

* 

n 
< 
0 
9. 
N 

0 

c 
< 

c 

0 
CT 
N 

0 
I 

0 
9. 
N 

0 

W 
< 

d 
\ 

rl 

0 
W 
N 
f-l 
I 
u 
0 
rl 
0 
U 
U 

2 

n 
< 
0 
0 
W 

I- 

c 
< 

c 
< 

0 
0 
W 

I- 

I 

0 
0 
03 

9. 

I- 

9. 

0 
N 

m 

N 
\ 

N 

0 
4 
C 
0) 

U 
4 

z 

n 
< 
0 
0 
0 
m 
4 
rl 

c 
< 

c 

0 
0 

m 
rl 
rl 
I 

0 
0 
0 
In 
m 

9. 
I- 
In 

9. 
.A 
m 

N 
\ 

N 

E 
4 
U 
4 
m 

z 

n 
< 
0 
0 
In 
rl 

c 

c 
< 

Q 
0 
In 

rl 

I 

0 
0 
9. 

rl 

0 
In 
rl 

N 

N 
\ 

N 

E 
4 
4 
-l 

2 
m 

z 

n 
< 
0 
0 m 
m 

c 

c 
< 

0 
0 
m 
m 

I 

0 
0 
W 

N 

m 
m 
0 

rl 
rl 

N 
\ 

N 

E 

E 
-0 

U 

4 

z z  

nn 
< <  
0 0  
. O  o w  

0 .  
O N  
9. 

m m  

c c  
< <  

c c  
< <  

0 0  
0 0  
9 . .  
9 . m  

N 
I 1  

0 0  
0 0  
W I -  
m .  
N O  

N 

m w  

09. 
am 

Q - W  

NN 
rl0 
9.4 

m .  

NN 
\\ 

NN 

E E l  
3 4  d E  
0 0  
-lU 
4c 
V U  

z 

n 
< 
0 
0 
W 

m 
rl 

c 
< 

c 
< 

0 
0 
W 

OD 
rl 
I 

0 
0 
m 
N 
rl 

rl 
m 
Q- 

rl 
N 

N 
\ 

N 

L) 
d 
4 

V 
n 

z 

n 
< 
0 
0 
rl 

W 
rl 

c 

c 

0 
0 
rl 

W 
rl 
I 

0 
0 
m 
In 
rl 

m 
rl 
W 

m 
In 

N 
\ 

N 

u 
P) a 
0 
a 

z 

n 
< 
0 
0 
0 
In 
W 
N 

5 

c 
< 

0 
0 
In 
W 
N 

I 

0 
0 
m 
m 
rl 

I- 

In 
Q- 
N 
W 
9. 

N 
\ 

N 

C 

U 
H 

z 

n 
< 
0 
0 
0 

rl 
N 

E 

c 
< 

0 
0 
0 

rl 
N 
I 

0 
0 
m 
9. 
rl 

I- 
m 
m 
I- 
m 

N 
\ 

N 

z 
3 

z 

n 
< 
0 
0 
0 
rl 
N 
rl 

c 
< 

c 
< 

0 
0 
rl 
N 
d 

I 

0 
0 
rl 
W 

m 

I- 

In 

m 
In 
d 

m 

N 
\ 

N 

E 

z 
4 

0) 
a 

z 

z 

n 
< 
0 
0 
0 
m 
m 
m 

c 
< 

c 
< 

0 
0 

m 
m 
W 
I 

0 
0 
W 
m 
9. 

rl 
0 

9. 
9. 
rl 
rl 

N 
\ 

N 

0) 

0, 

4 

!? 

z 

n 
< 
0 
.-i 
rl 

0 

c 
< 

c 
< 

0 
d 
rl 

0 
I 

0 
rl 
rl 

0 

N 

N 

0 

m 

N 
\ 

rl 

x 
a 

* 

n 
< 
In 
0 
0 
0 

c 
< 

c 
< 

In 
0 
0 
0 
I 

9. 
0 
0 
0 

W 
< 

N 
\ 

N 

0) 

2 
0 
c 

0) 

0, 

>. c 
kJ 
'P) 
I: 

d 

4 

* 

n 
< 
0 
0 
N 

m 
9. 

c 

c 
< 

0 
0 
N 

m 
9. 
I 

0 
0 
rl 

9. 
m 

m 

m 

I- 
m 

m 

N 
\ 

N 

4 
9) 
Y 

z 4 

z 

n 
< 
0 
0 
0 
N 
0 
f-l 

c 

c 
< 

0 
0 
N 
0 
rl 
I 

0 
0 
I- 
N 
m 

W 

9. 
0 

m 
N 

m 

N 
\ 

N 

E 
4 
I 
M 
4 

4.J 
0 
nl 

z 

n 
< 
0 
0 

N 

m 

c 

c 
< 

0 
0 
m 
N 

I 

0 
0 
m 

N 

W 
N 
0 

m 

N 
\ 

N 

u 
P) 

d 
4 
rn 

z 

n 
< 
0 
0 
0 

N 
0 
rl 

5 

c 
< 

0 
0 

N 
0 
rl 
I 

0 
0 
W 

I- 
m 

W 
m 
In 
m 
rl 
rl 

N 
\ 

N 

E 

a 
rn 

4 

655 



4 3 4 4  

e m e m  
4.4 Q r l  

o o  
m > m >  c o c o  
0-4 0-4 

ac as 
E u E u  
4 4  4 4  
In 3In3 

E 

n 
< 
0 
0 
m 
P 
N 

c 

s 
< 

0 
0 
m 
P 
N 
I 

0 
0 
W 

0 
N 

d 
P 
4 

N 
P- 
d 

N 
\ 

N 

E 

m 
< 
0 
0 
m 
p. 
W 

c 

c 
< 

0 
0 
m 
p. 
W 
I 

0 
0 
N 

N 
m 

0 
N 
0 

m 
d 
d 

N 
\ 

N 

0 
4 
N 

I 

0, 

C 

21 
w 
C 

0 
w 
0 

o 
o 
rl 

8 
m m 
Q 

c u 
4 
3 

4 
. J J  

U 

rl 

4 
x-0 

e m  

a o  

0 4  
4 
u c  

0 c o  o c  a u  

c r l  u o 
a a w  m 
u . g -  

- I C  
m o  
E >  u 4  
o m  c 
1 0 )  

tu o4 
0 0  

r l c  

a o u 
0 
rl 

C 

o 

u o 
5, 

JJ 

C 

o 
4 e 
u 

n 

a n 

656 



4 3 4 4  

W 

el 
E 
k a 
el -  - 
v) 

s 
v) 
W 
Y 
lu 
0 
0 2 
U 

a r 
f 

lu 
0 
v) 
CI z 
W 
3 
CI 
H 
r 
v) z 0 u 
lu 
0 
z 
r+ 
V 
W 
el 
w 
In 

. s  

-u\-- 
O C C  

- 0 0  
dd 

c m m  
o a a  
o l d 4  
4 0 0  
a c x  
L U W  

h 
a m  
u a o  

0 1  I 
U k Z  

a 
< 
C -  u u  a m 

Q V  aY 
ae L7 
3117 C E 

a w z  
.-I 

a 

m o -  

U 
< 
JJ 
01 
d 
P 

x c  
0 0  
C d  
a u  
w o  a 
a J J  u a  
l u Q  

a w  u 

rl 
a 
d c 
C 
V 

k 

W 
0 
0 

0 

W 
0 
0 

0 

4 
< z 

rl 
rl 
0 

0 

I 
9. 
0 
0 

0 

%I 
< 

* 

r- 
\ 

N 

a 
0 
4 
L, 

T 
N 

k 

n 
< 
N 
0 
0 

0 

v) 
0 
0 

0 

4 
< z 

N 
0 
0 

0 

I 

N 
0 
0 

0 

w 
< 

* 

I- 
\ 

rl 

0, 

0 
a 
a 
X 

N 

k 

n 
< 
9. 
0 
0 

0 

W 
0 
0 

0 

d 
< z 

9. 
0 
0 

0 

I 

9. 
0 
0 

0 

%I 
< 

I- 
\ 

d 

a 
0 
.a 
JJ 
C 

a 
N 
I 
d 
x s 
:: 
9. 

k 

N 
N 
0 

0 

W 
d 
0 

0 

d 
< z 

I- 
N 
0 

0 

I 

d 
d 
0 

0 

w 
< 

4 

I- 
\ 

W 

a 
0 
e, 
a 
4 

z 

m 
w 
d 
m 
d 
d 

d 

I- 
v) 
m m 

z 

0 
0 
d 
N 
rl 

I 

0 

0 
m 
m 
9. 

m 
m 
(Y 
W 
0 
d 

I- 
\ 

I- 

9 
d 
E 

P 
rl 

w 

I- 
W 
m 
W 
N 

I- 
d 
9. 

m 
d 

d 
< z 

0 
0 
9. 

I- 
N 
I 

0 
0 
W 

W 
d 

u 
< 

W 
\ 

v) 

h 

P 
d 
&I 
C 
4 

z 

0 
N m 
I- 

O 
0 
m 
W 

z 

0 
0 
m 
W 

I 

0 
0 
I- 

N 

I- 

9. 

0 
N 

m 

r- 
\ 

I- 

o 
C 

m 
Ll 
4 

4 

z 

N 

m 
W 
W 

m 

m 
N 
0 

N 
I- 

z 

0 
0 
m 
I- 

I 

0 
0 
v) 

0 
m 

m 

9. 
I- 
In 
9. 
d 
W 

I- 
\ 

I- 

9 
d u 
a 
m 

z 

m 
I- 
O 

d 

N 
d m 
0 

4 
< z 

0 
0 
N 

d 

I 

0 
I- 
W 

0 

0 
v) 
rl 

N 

W 
\ 

W 

E 
a 
d 
d 
d 

5 
m 

z 

N 
m 
m 
W 

d 
I- 
m 
9. 

el 

0 
0 
In 
I- 

I 

0 
0 
v) 

N 

m 
W 
0 

d 
d 

I- 
\ 

I- 

9 
d 
E 
0 

V 

z z  
n 
< 
O m  
Ov) 
O m  
r l .  
W N  
A N  

9 .m 
d N  
d N  
I - .  

rl 
w m  

clcl 

0 0  
0 0  
o w  
4 .  w w  
d N  
I I  

0 0  
0 0  
W I -  
d .  
dv) 

d 

09. 
. W  

9 . W  

N N  
d 0  
9.4 

m .  

PI- 
\\ 

I-I- 

E 
E a  
a d  
4 E  
0 0  d u  a s  u v  

z 

0 
v) 
m 
9. 
d 

m 
N 
0 

N 
d 

2 

0 
0 m 
9. 
d 
I 

0 
0 
m 
d 
rl 

rl 
m 
9. 

d 
N 

I- 
\ 

W 

u 
4 
a 

V 

n 

Z k  

W I -  
O N  
m u ,  

a.  . 
9. 
N 

I- 
v) 
W 

d 
N 

el 

0 
0 
0 

I- 
N 
I 

0 
0 
0 

d 

d 
W 

W 
v) 

I- 
\ 

r- 

Ll 
a a a 
V 

0 

v) 
W 
I 4  

0 

el 

0 
0 
W 

d 

I 

0 
N 
d 

0 

tu 
< 

I- 
\ 

m 

P, 

2 
a sr 
V 

k 

m 
< 
W 
9. 
0 

0 

W 
I- 
d 

0 

d 
< z 

W 
cr 
0 

0 

I 

W 
9. 
0 

0 

w 
< 

W 
\ 

d 

a 
JJ 

rl a 
C 
JJ 
C a 
rl sr 
4J 
a n 
C 

d 
n 

k 

n 
< 
I- 

0 

0 

m 

v) 
W 
d 

0 

.+ 
< z 

I- 

0 

0 

I 

N 

0 

0 

m 

m 

w 
< 

W 
\ 

N 

a 
JJ 
a 
rl 
a 
C 
JJ c a 
d sr 
JJ 

0 
C 

0 
4 

k 

n 
< 
0 
N 
d 

0 

W 
W 
d 

0 

d 
< z 

0 
N 
d 

0 

I 

0 
N 
rl 

0 

W 
< 

W 
\ 

d 

a 
JJ 
a 
4 
a 
C u 
C a 
x c 
JJ 
a 
4 
Q 

rl 

z 

W 

rl 
9. 
0 
W 
N 

m 
9. 
0 
N 
N 

z 

0 
0 
v) 
I- 
N 

I 

0 
0 
N 
rl 
rl 

I- 

m 
9. 
N 
W 
9. 

I- 
\ 

r- 

C 

u 
U 

z 

9. 
9. 
m 
d 
d 

9. 
d 
m 
0 
d 

z 

0 
0 
N 

N 
d 
I 

0 
0 
d 

W 

I- 
m 
m 
I- 
m 

I- 
\ 

I- 

U 

a 
cl 

z z  
n 
< 
o w  

. W  

0 .  
I-d 
O N  
9.I- 

o m  

W W  

I-N 
r l I -  

9. 

E? 

elel 

0 0  
0 0  
I- .  
0 0  
9 . W  

W 
I I  

0 0  
.O 

0 .  
I - W  
O N  
v)N 

I-d 
.O 
v). m9. 
W 9 .  
m r l  
d d  

I-I- 
\\ 

PI- 

E a  
- l a  
m e  

P C  

am 

2g 
z"i 

k 

I- 
d 
0 

0 

m 
0 
0 

0 

d 
< z 

I- 
N 
0 

0 
I 

m 
0 
0 

0 

u 
< 

4 

I- 
\ 

I- 

a 
0 
4 u 
rl 
C 

a 
a 
rl x 
C 
JJ 
a z 

z 
n 
< 
0 
0 
W 

9. 

0 
v) 
W 

m 

z 

0 
0 
W 

9. 

I 

0 
0 
9. 

N 

m 
9. 
W 

W 

W 
\ 

m 

E z 
U 
x 
rl 
0 r 

n 

m 
N 

0 
0 
I- 

d 
N 

m 
I- 
m 

I- 
\ 

I- 

4 
a 
a! 
d z 

657 



4 3 4 4  

0 0 0  
t m t m  

* 
r) 

< 
0 
0 
N 

0 

W 

d 

0 

m 

4 
< z 

0 
0 
N 

0 
I 

0 
rl 
d 

0 

W 
< 

4 

W 
\ 

m 

d 
0 
0, c 
0 

z 

W 
m 
9. 

d 
d 

m 

m 
9. 

I- 
O m 

a 

0 

0 
W 
m 
rl 
I 

0 
0 
W 
9. 
v) 

W 

9. 
0 

m 
N 

m 

I- 
\ 

I- 

5 
4 
m 
m 
4 u 
0 

* 

0 
9. 
In 

v) 
rl 

d 
I- 
W 

I- 

a 

0 
0 
N 

OI 
rl 
I 

0 
0 
I- 

N 

W 
N 
0 

m 

I- 
\ 

I- 

u 
al 

d 
4 
v) 

z 

I- 
In 
In 

0 
0 
N 

0 
W 

v) 
rl 
rl 

a 

0 
0 

I- 
m 
N 
I 

0 
0 
W 

I- 
9. 

m 
v) 
m 
d 
rl 

I- 
\ 

I- 

E 

U 

v) 

4 

z 

m 
W 

0 

m 

I- 
9. 
9. 

0 

z 

0 
I- m 
0 

I 

0 
m 
W 

0 

0 
9. 
m 
0 
d 

I- 
\ 

m 

E 
4 
d 
d 
4 e 
el 

* 

9. 
0 
0 
0 

m 
0 
0 
0 

z 

W 
0 
0 

0 
I 

d 
0 
0 
0 

u-i 
< 

I- 
\ 

W 

Q) 

o 
d 
0 
el 

c 4 d 4 - l  
u 0 0 )  

C 3 C C Q ) C Q  
0 0 0 d O - l  4 c 4 4  4 

4 m > m >  

m O - ~ L ) U L ) U  
a 4 1 a c t a c  
4 0 4  u a.u 1 v v v u  0 0  0 
x Q ) x c u c u  
0)Y Q) PI bQ) b 

0) V Y V Y  
u u u c  v c  v 
0 0 0 4 0 4  
w zu v n  v n  
c z c  0) C O  c o u  O d 4 - 4 4  m 4  0 ac as 
40) 4 E L )  EL) 
a 0  Q) 4 4  4 4  
unluv) s m  3 

* 

m 
0 
0 
0 

In 
0 
0 
0 

4 
< z 

m 
d 
0 
0 
I 

a, 
d 
0 
0 

w 
< 

I- 
\ 

d 

Q) 

0) c 
4.l 
Q) 

LI 
0 
4 e 
4 
LI 

C-i 

z 

m 
d 
9. 

I- 
N 

m 
N 
I- 

In 
N 

z 

0 
0 
9. 

a, 
N 
I 

0 
0 
a, 

d 
N 

d 
I- 
d 

N 
I- 
d 

I- 
\ 

I- 

E 
4 z 
4 
9 

z 

W 
N 
0 

m 
In 

0 
0 
m 
d 
v) 

4 
< z 

0 
0 
w. 

0 
W 
I 

0 
0 
I- 

0 
m 

0 
N 
0 
m 
d .  
rl 

I- 
\ 

I- 

V 

4 
N 

- 

i 

2 
C 

u 
C 

V 

u 
0 
d 
Q) 

0) 4 

a 
v) 

4 

c 
U 
4 
3 

4 
L) 
4 
-0 

m 

4 

P 

C 
4 

UEI 
a 4  m u  
1 b- 
mu 

4 m  
Q C  
U 
4 8  
-0 

a.0 u 4  
0 0  
c s  
a 4  
V U  

m a  o c  
4 L )  

4 0  c 
u o  
4 4  
S O  u v  
u a  o m  
d C  a4 
x-l 
urn 
4 2  d m  
4 4  

4 

a i  

-2- 

n >  
n x  o n  
a-0 
m u  
. E  
a 4  
OL) 
v ) m  

Q) 
N 

C 4  

4 c  
L I O  
V 4  
Q ) u  
u 1  
U 4  

u u  o m  

a n  

h 
V a l  
C C  
Q)u 
g u  
t o  
uI- 
u v  

L) . v  
Pal u 
NO, 

U 
o w  
0 0  
0 
uLI 
0 1 0 )  

401 

"2 
u a  
o c  
ual 
p 5  
ac1 
C Q )  

Q)L1  e4 
4 J Q )  

-a 
d C  

u 4  
0 4  
C E  
I L I  
0 0  
o c  
d l  

b m o  
4 4  

c m  
0 4  
u c  
1 0  

$ "  

4 

b o  Q) 4 4  

4 4  
au-i am mu 0 0 4  

d C  c1 
4 x a c  

c v a o  
0 Q) c 4-4 

0 >u; b 

-lu 
4 0  

0 0  
C 4  u 
4 4  

ru 
Q ) c  
L I P )  o v  
w c  
Q ) o  
u v  
e-0 
ual u .. v 
4 0 ,  
U L )  
4 Q )  u u  

& C  



0 

I W 

a 

r 

VI c 
H 
n4 

tr 
0 
c 
In 
3 

2 
8 

w 
r;l m 

a 

u z 
n 
J 
04 z 
4 
VI 

VI 
tr 
\ 
H a 

a 
z 
0 
tr 
J 
H 
0 
VI 

W 
V 

5 
3 
VI 

3 
VI 

0 
tr 
2 
W 
V z 
0 
V 

tr 
0 
VI m z 
W 
3 c 
H 
m 
VI z 
0 
V 
tr 
0 
z 
0 
c 
U 
W 
el 
W 
VI 

a 

a 

H 

0) c 
C -  

LlH 4 P 
QIV a Y  a z \  a* P 

3 m  C E 
m o-  

0 
c 
o 
m 
4 
P 

C 

0 4  
P o  c u  0 
4 0 0  a o  

n 

9 
J U -  

L l w x  P 

a m  Ll P 
P) m y  aa \ 

z m  o E u- 

d 
4 

4 
E 
c 
V 

U P )  
4 m > m  
3 c c P ) c  

0 0 4  0 c 4 4  4 
0 m o a o  
4 a m c m  

- o r l u a u  
0 oL) o o  
P ) x c L l c  
o 0) a PP) 
P) o x o  
a b l c o c  

0 0 4 0  
P ) W  o n  o > 
4 c P ) c P )  

k 

.n 
c 
r- 
W 
0 

0 

c 
< 

c 
< 

I- 
W 
0 

0 

I 

r- 
W 
0 

0 

u 
c 

d 
\ 

d 

P) 

0 
4 
L) 
!J 

N 

m 

z 
n 
c 
0 
0 

0 
w- 
W 
r- 

c 
< 

c 
< 

0 
0 
9. 
W 
r- 
I 

0 

0 
9. 
W 
r- 

m 
m 
N 
CD 
0 
rl 

rl 
\ 

d 

E 
1 

E 

4 

4 

,-I 

z 
n 
c 
0 
0 
W 

m 

c 
< 

c 

0 
0 
W 

m 
I 

0 
0 
W 

m 

I- 

9. 

0 
N 

m 

d 
\ 

d 

0 
4 
C 
0 
Ll a: 

z 
n 
c 
0 
0 
r- 
W 
m 

c 
c 

c 
c 

0 
0 
I- 

W 
m 
I 

0 
0 
r- 
W 
m 

9. 
I- 
m 
9. 
d 
W 

rl 
\ 

d 

E 
4 
Ll 
4 m 

I 

i-l 
< 
0 
0 
0 

d 

c 
< 

c 
c 

0 
0 
0 

d 

I 
0 
0 
0 
d 

0 
m 
d 

N 

rl 
\ 

d 

E 
4 
d 
4 

2 
m 

z 
n 
< 
0 
0 
W 

9. 

c 
c 

c 
c 

0 
0 
eo 
9. 

I 

0 
0 
W 

9. 

m 
W 
0 
d 
d 

rl 
\ 

rl 

E 

E 
-0 

V 

4 

Z k  

nn 
c <  
O N  
0 0  
0 0  
N .  
0 0  
d 

cc 
c c  

cc 
c c  

O N  
0 0  
0 0  
N .  
0 0  
d 

I 1  

O N  
0 0  
0 0  
N .  
0 0  
d 

0 

9.u 
N 
d 
9. 

m c  

drl 
\ \  

rld 

E 
E U  
1 0  
4 L l  
0 0  
d d  
4s v u  

Z - 
< 
0 
0 
m 
m 
N 

c 
c 

c 
c 

0 
0 
Ln 

m 
N 
I 

0 
0 
m 
m 
N 

9. 
W 
W 

N 
0 
d 

d 
\ 

d 

5 
E 
4 

c 
V 

z 
n 
c 
0 
0 
0 

d 
d 

c 
c 

c 
< 

0 
0 
0 

d 
rl 
I 

0 
0 
0 

d 
d 

d 
m 
9. 

d 
N 

d 
\ 

d 

o 
d 
4 

V 
n 

z 
n 
c 
0 
0 
I- 

9. 
d 

c 
c 

f 

0 
0 
r- 
9. 
d 
I 

0 
0 
r- 
9. 
d 

m 
rl 
W 

W m 

d 
\ 

d 

Ll a 
a 
V 

a 

z 
n 
c 
0 

0 
0 
0 
W 
d 

c 
c 

f 

0 
0 
0 
W 
d 

I 

0 
0 
0 
W 
rl 

r- 
m 
9. 
N 
W 
9. 

d 
\ 

d 

C 

Ll 
H 

z 
m 
c 
0 
0 
N 

0 
d 

c 
c 

f 

0 
0 
N 

0 
d 
I 

0 
0 
N 

0 
d 

r- 
m 
m 
r- 
m 

d 
\ 

d 

9) 
el 

t m t  
m a d d  
r lu  P) 
P ) c m > m  
5 P ) C P ) C  
0) E 0-1 0 
r l 0 4  4 

rluaL) a a-4-c 4 
c ~ l a u  
a x u  o o  
O L l C L l C  
Ll 4 P) PP) 
Y o  o x  0 
o 0 ) c o c  
4 4 0  4 0 n a  o n  

0 0  
c c  

m a l  
r l . . L l m r :  E 
aIo4d-o -&I 
> c  P ) 4  4 
a I P ) c > s c 3 c  

d E O Q  0 0 

Z Z  

nn 
c c  
0 0  

. O  
0 0  
0 .  
P W  
W r -  
N U  

cc < <  

cc 
c c  

0 0  
0 0  
r - .  
w w  
N r -  

9. 
I 1  

0 0  
0 0  
r - .  
w w  
Nr- 

9. 

r - r l  
.O  

m .  
W O  
r n d  
r l r l  

m o  

dd 
\\ 

dd 

E O ,  
I v )  
4 0 )  
m c  
a m  
C P  
D C  
a 4  
‘E 

k 

n 

m 
c 
0 
0 

0 

f 

c 
c 

m 
0 
0 

0 

I 

m 
0 
0 

0 

u 
c 

d 
\ 

,+ 

a! 
2 
0 
c 

P) 

a 
x c 
L) 
P) 
I: 

d 

d 

z 
n 
< 
0 
0 
W 

m 
(Y 

f 

c 
c 

0 
0 
W 

m 
N 
I 

0 
0 
W 

m 
N 

m 
r- 
m 
m 
m 

d 
\ 

d 

d 
P) 
Y 

4 z 

z 
n 
c 
0 
0 

0 
9. 
0 
rl 

f 

c 
< 

0 
0 
9. 
0 
d 
I 

0 

0 
9. 
0 
d 

W 

9. 
0 
W 
m 
N 

rl 
\ 

d 

5 
4 
m 
4 
L) 

04 

m 

z 
n 
c 
0 
0 
9. 

N 

f 

c 
c 

0 
0 
9. 

N 

I 

0 
0 
9. 

N 

W 
N 
0 

W 

d 
\ 

d 

Ll a 
rl 
4 
VI 

z 
n 
c 
0 
0 
0 

m 
W 
d 

f 

c 
c 

0 
0 
m 
W 
d 
I 

0 
0 

m 
W 
d 

W 

m 
m 
m 
d 
d 

d 
\ 

d 

5 
4 
-0 
VI 

k 

n 
c 
9. 
0 
0 
0 

f 

c 
c 

9. 
0 
0 

0 
I 

9. 
0 
0 

0 

u 
c 

d 
\ 

d 

a 
P) 

0 c 
d 

k 

n 
c 
r- 
0 
0 

0 

c 
c 

c 
c 

r- 
0 
0 

0 

I 

I- 
O 
0 

0 

u 
c 

d 
\ 

d 

a 
0) c 
U 
0 
Ll 
0 
rl 
c 
4 
Ll 
w 



4 3 4 4  

0 ) C Q ) C  
drlrl4- ac ac 
E u E u  
m . 4  m 4  
m 3 m 3  

c c  < <  

;; 
m - 7  
N - 7  
I 1  

0 0  
0 0  
w - w .  

o w .  
N - 7  

. .  

d o  
I - r u  
d o  
N m  
l - d  
d d  

. .  

d d  
\ \  

d d  

E 

C 
4 

UE‘ 
a l m  
0 4  1-m 
m u  + m  
4 

m e  
m m  a 

.al u 
4 m  
o a  
c 3  
ala 
0 4  

ale 

a; 

m a l  
4 L I  

m o  c 
u o  
m 4  

c c L I  u u  
cLIa 
o m  
- 4 c  a4 
h-4 
0 4  
4 7  
r l m  
4 4  n >  
n h  o n  

-2w 

0.a 
mu 
. E  

8.4 
O Y  
m a  

Q, 

C 4  

4 c  
Y O  
0 4  
alu 
u 7  
a4 
w u  
o a  

wn 

8 
0 
ln 

a v  
m m  u . u  
P a l  u 
Nu0 a 
AJW u o  
u 4  
001 

w 1  o c  
40) 

a2  

45 
7 4  
cal  c 
alY e4 
ual 

.a 
r l c  
a m  

o m  
C E  
1 4  
e 0  
o c  
d l  m 
m o  
4-4 

e, 

c m  
0 4  
4 
Y C  
1 0  

4 h a c  
c u a o  
0 al c l a 4  

did 
* E  
ma c 
ELI 
4 m  
w a  

-0 
u 
m 
0 
,-I 

u 
al 
h 
u 
0 

Y 
7 n 



4344 

u\ 
0 c c -  
w o o  

4 4  
C M M  

m o o  a c x  
aHol 

:22 

a < 
C -  

4 H  Q m a v  a x  a z\. aa m 
3 m  C E 

m o -  

0 
< 
u 
M 
4 
n 

C 

a 4  m u  c u  0 
m o o ,  a u  

n 

n 

rl 
Q 

E 
c 
V 

4 

k 

d 
d 
0 

0 

W 
0 
0 

0 

4 
< z 

W 

0 

0 

I 

d 
0 
0 

0 

m 

u 
< 

W 
W 
\ 

0 
rl 

a 
rg c 
4J 
a 
4 
0 
rl c 0 
4 
4 
H 

d 

d 

d 

k 

m 
0 
0 

0 

m 
0 
0 

0 

cl 

0 
r( 
d 

0 

I 

W 
0 
0 

0 

W 
< 

W 
W 
\ 

N 

a 
a c u 
o, 
4 
0 
4 c 0 
4 

I 
d 

d 

n 

k 

n 
< 
N 
0 
0 

0 

m 
0 
0 

0 

4 
< z 

N 
0 
0 

0 

I 

N 
0 
0 

0 

u 
< 

W 
W 
\ 

d 

a 
a 
rl 
h c 
c) 
W 
4 
0 
rl 
c 
4 
P 

N 

d 

k 

n 
< 
W 
I- 
O 

0 

c 
< 

c 
< 

W 
I- 
0 

0 

I 

W 
I- 
O 

0 

W 
< 

N 
\ 

d 

a 
a 
0 
4 
n 
9. 

d 

k 

I- 
0 
0 
0 

W 
0 
0 
0 

cl 

W 
W 
0 

0 

I 

N 
0 
0 

0 

lu 
< 

m 
\ 

0 
m 

m 

a 
0 
Q 

4.l 
a m 
N 

k 

n 
< 
W - 
0 

0 

m 
0 
N 

0 

4 
< z 

W 
0 
0 

0 

I 

0 
9. 
0 
0 

u 
< 

d 
I- 
\ 

N 

rl 
0 
a c a 
u 
0 
4 
C 
V 
(v 

k 

n 
< 
m 
0 
0 

0 

m 
0 
0 

0 

4 
< z 

m 
0 
0 

0 
I 

d 
0 
0 

0 

u 
< 

W 
W 
\ 

N 
d 

a 
0 
4 
X 

z 
N 

k 

n 
< 
m 
9. 
0 
0 

W 

d 

0 

m 

4 
< z 

m 
9. 
0 

0 

I 

m 
9. 
0 

0 

u 
< 

0 
I- 
\ 

d 

a 
a 
m c u c 

rl 

4 
rl 
h c 
&I 
a 
E 
(v 

k 

n 
< 
0 
m 
0 

0 

W 

d 

0 

m 

4 
< z 

W 
m 
0 

0 

I 

m 
m 
0 

0 

u 
< 

0 
I- 
\ 

d 

d 
0 
a c a 
rl 
h 
C u 

f 
m 
I 
0 
0 
c 
V 
d 

9. 

k 

W 
0 
0 
0 

W 
0 
0 

0 

4 
< z 

9. 
N 
0 

0 

I 

d 
0 
0 

0 

u 
< 

W 
W 
\ 

N 
d 

a 
0 
m 
4J 

o, 

N 
I 

rl 
h c u 
a 
E 

P 

9. 

k 

.n 
< 
W 
9. 
0 

0 

f 

f 

W - 
0 

0 

I 

W 
9. 
0 

0 

u 
< 

d 
\ 

d 

rl 
0 
a c a 
4 
4J 
4 z 
9. 

k 

m 
< 
I- 
I- 
0 

0 

W 
0 
N 

0 

4 
< z 

I- 
I- 
O 

0 

I 

I- 
I- 
O 

0 

lu 
< 

d 
r- 
\ 

d 

a 
a 
C u c a 
C 

0 .  
4 

k 

N 
9. 
N 

0 

W 
d 
N 

0 

4 
< 
2 

0 
0 
m 
rl 

I 

0 
0 
m 
d 

44 
< 

d 
I- 
\ 

rl 

a 
a 
h c u c a 
C 
o, 

4 

4 

k 

m 
d 
0 

0 

W 
d 
0 

0 

cl 

m 
I- 
0 

0 

I 

m 
0 
0 

0 

u 
< 

W 
m 
\ 

9. 
I- 

a 
0 u 
o, 

4 

2 

d 
0 

W - 
d 
m 

m 
m 
rl 
9. 
m 

z 

0 
0 

I- 
d 

I 

0 
0 

N 
m 
r- 

m 

m 
m 
N 
OD 
0 
.-l 

m 
I- 
\ 

m 
I- 

E 
C 
4 
E 

4 
rl 

* 

d 
N 
N 

0 

I- 
0 
N 

0 

4 
< z 

0 
W 
I- 

0 

I 

W 
W 
0 

0 

u 
< 

rl 
I- 
\ 

m 

a 
a 
m 
4 c u 
C 
4 

k 

I- - 
W 

N 
N 

I- 
m 
'0 

d 
N 

z 

0 
0 
N 

m 
m 
I 

0 
0 
W 

m 

w 
< 

m 
I- 
\ 

W 
W 

h 
0 
E 
4 
u 
C 
4 

k 

m 
W 
eo 
N 

W 
W 
m 
0 

cl 

0 
0 
0 

m 
I 

0 
d 
0 

0 

u 
< 

In 
(v 
\ 

m 
(v 

9. 
m 
(v 
d 
I 
4 
0 
rl 
o 
u 
4 

k 

n 
< 
0 
0 
(v 

N 

9. 
d 
m 
0 

cl 

0 
0 
cy 

N 

I 

I- 
m 
0 
0 

u 
< 

m 
\ 

m 

0 
W 
N 
d 
I 
4 
0 
rl 
0 
u 
4 

k 

d 
m 
m 
0 
d 

W 
m 
m 
W 

cl 

0 
0 
m 
9. 
I- 
I 

0 
0 
N 

N 

I- 

9. 

0 
N 

m 

d 
W 
\ 

d 
W 

0 
C 

m 
4 

4 

4 

k 

m 
(v 
N 

W - 
m 

m 
W 

0. 
d 
m 

4 
< z 

0 

0 - 
0 
W 

I 

0 
0 
d 

m 
d - 
I- 
m 
9. 
d 
W 

m 
I- 
\ 

m 
I- 

E 
1 4 
4 
4 m 

k 

W 
N 
N 

0 

W 
0 
N 

0 

cl 

0 
0 
I- 

9. 

I 

N 
W 
0 

0 

lu 
< 

d 
I- 
\ 

m 

a 
a 
0 
c 
4J 
C 

m 
0 
C 

- 
m 

k 

d 

z m 2 * 0 
0 
N 

VI 

I 

& 

N 
9. 
0 
0 

u 
< 

m 
\ 

m 



4 3 4 4  

0 0 0 0  0 0  0 0  0 0 0 0 0 0 0 0 0 0 0  0 
c c c c  C C C C C C C C C C  E . , * E m n C  

c c  
U L )  

I 4 4  c s c 3  
0 -0. 
4 e 4  c m o n o  
-lL)dL) 
0 0 0 0  
x P ) x P )  
0 ) L ) O ) L )  

0 0 )  
0 0  
w P)w P) ->  - > c 4  c 4  
O U O L ,  m 4  m 4  a m a m  
Q O P ) O  
uD4uoI 

1 4  1-1 

u w  n w  

c 
L) 
4 
3 

c 
L) Q I L )  
4 m > 4  

C S C C O S  
0 0 . 0 4  4 c 4 4  c 
I O  m u w  0 
- lL ) - lu1L) .+JJ  
0 0 0 L )  0 0 0 0  
X P ) X c u P ) X w  
0 ) L ) P ) Q ) m L ) P ) L )  

0) 0x0) 0) u u  u c u w  u w  
0 0 0 4  0 

c 4  c a m 4  
O L )  0 m 4  01 
a m 4  
0100) 
uD4 uv) P)D4 

1-1 a a c.+ 14 

w a w  o n  o)w tu 

- -. A c  4 4  c c i A c  
0 ) L )  

4 m > c  
C S C C P ) a I  
0 0-04 E 4 c 4 4  P) 
01 0 0lL)W- l  

a a c a  
- 4 u 1  
0L) 0 % 
x c u u  
P) P) m a  

0xL)  u c 0 0 )  
0 0 4 4  
u4 0 P W  

d 
0) 

c c a l  
0 0 4  
* k J W  
1 4 c  
4 u 7  
0 L ) o  
x c u  a a u  

U Y  u c 0  
0 0 4  w o n  

m >  

4 4  

L) L) alu 
4 4 01>4 
S C S C C o ) 3  0 0-0-l 
C4C4.4 c 
0 m o n L ) w o  

10 0 0 v u  0 0 
P ) x P ) x c u P )  
L) @e, 0) 0) me, 
0 P) 0xP) 

0 0 0 4  

4 a 4  a 4 c-rl z ) - l ~ ) r ( u a ~ )  

w n w  u c o w  
e w  0n e 

5 c 4  c tu c c: c: c a c: 
O L )  
n 4  
4 1  
8 0  
uD4 

n n  m n  n n n n  n 
< <  < <  < < < <  < 

m d w o I - o N o m w m d I - d I - w o w I - 4 o m o I - m N  
v m v m v o o ~ w o o w ~ m m m m ~ w ~ m o m ~ m .  . . . . . . . .  0 . .  . . . . . . . . . .  m 
0 0 0 0 4 I - 0 v N 0 0 0 0 N N 0 0 0 0 0 o o o o o N  m rl N w w  m 

rl 

N N  0 4 4 I -  0 m I - 0 0  v * " f ;  d d ( v 0 0 d  O N  o m  m 

I- W N  w m . m m  o 
m m w  o o 

w e C Y m . 4  

W I - .  . .  
I- w.4 
d r l m  

~ m m ~ w o m ~ = r m m m w = r v ~ ~ m w m w m m w m ~  
r l r l m m m m o ~ m o o w o m m ~ m o o o o o o o m w  
N N ~ ~ ~ O W O ~ ~ O O V N O O ~ ~ N N O N O N N N ~  

o o o o ~ ~ o v w o o m o m ~ o o o o o o o o o o ~  
. . . . . . . .  m . . . . . * . . . . * . * . . . r -  

w d m v  

N I-N v w 
rl w d  0 d . m .  d 0 
0 W d  . . 
v r l m  0 0 
m v  

4 

o o w o o o ~ o o m o o o o o o o o ~ ~ o m o ~ o o  
o o v m o o o o o m ~ o o  ~ o o m o w o m o o ~ o o  
~ - m o . - ~ m ~ - o ~ - o o o m m o  . . - I . + ~ O O ~ O I - O N N  

m m o o = r I - o I - m o o m m o m I - o o o o o o w o ~ m  

m o w m o o ~ o o . + ~ o ~ o o o m o I - ~ v m o I - o o  

. . . . . . .  . m .  . .  . m o r . .  . . . . . . .  . ( v  

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 l 1 1 1 1 1 1 1 1  

m m v v m o o w  . 0 0 0 w 0 0 N m 0 w 0 w 0 v I - I - .  
0 N 0 0 m N 0 w 0 0 0 r l 0 N v d 0 . 4 0 0 0 0 0 0 . 4 0  . . . . . . . .  m . . . . . .  . . . . . . . . . .  4 
o o o o o w o o I - o o m o m d o o o o o o o o o o w  

V rl d V 

m d I- d W  

0 0 0  0 rl 
0 0 0  w 0 w .I- d o  
. I - .  . .  

v I-N 0 0 
mcu 

rl 
I- 
\ 

W 

d 
I- 
\ 

m 

0 
I- 
\ 

d 

.+ 
I- 
\ 

I- 

m 
I- 
\ 

m 
I- 

W 

\ 
m 

m 
I- 
\ 

V 
I- 

m 
\ m  
m 

I - W  

\ 

I-I- 

m 
\ 

m 

m 
m 

m 

I- 
\ 

I- 

.-I 
I- 
\ 

W 

m 
I- 
\ 

m 
I- 

m 
I- 
\ 

m 
I- 

m 
\ 

I- 
N 

m rl 
I- 
\ 

V 

rl 
I- 
\ 

N 

rl 
I- 
\ 

d 

W 
W 
\ 

d 
I- 
\ 

m 

W 
W 
\ 

rl 
I- 
\ 

4 
4 

4 
r- 
\ 

d 

4 
I- 
\ 

m 

m 
I- 
\ 

m 
I- 

rl 

\ 

0 

m 

m 

rl 

\ 
m 

W 

\ 

m 
W 

m 
=r 
\ 

m m rl 4 4 

0) 

0) c 
kJ 

4 

0 
4 
w - 
P, 
0 
C 

m 

0, 

0, c 
JJ 

4 

0 

9, 

4 c 
L) 
9) E 
0 
-l c 

W 
4 

P 
u 
m 

0, 
JJ 
4 
4 
4 c 
L) c a 
4 
x 
L) 
3 
P 

C 

4 
n 

0, 

4 c 
Y 
P) 

4 

rl 
.c 
0 
E 
0 

E 

: 
n 

P) 
W P) u 

4 
4 u 
0 
4 c 

4 
4 c 
L) c a 

2 
0 

c 4 

c 4 

0 
N 
C 

- 
2 
n 

E 
4 
4 
4 

2 
m 

0) 

0, d 

5r c 
L) 
0) z 

E 

E 
u c 
V 

4 

01 
P) 

x 
c 
V 

P) 

c 
1 
h4 
-l 

0 
4 
0 
N 
C 
P) m 

P) 
W 
4 
C 

5r 0 

7: 
0 
0 z 

Y, 
0 
N 
C 

m 

-4 
5r c 
L) 
P) 
4 n 

L) 
-l 
4 

V 
% 

u 
P) a a 
V 

C 

Ll 
0 m 

C 

u 
U 

W 

9) 
cl 

662 



4 3 4 4 -  

0 
m de 
W U  

01 > 4  
C C W 3  
0 0-4 
4 4  c 
O U Q  0 

d U l U  
o u o o  
X C U W  
0) 9) PU 

o x  0) 
U c o w  
0 0 4  

c c w 4  
04.0) U 
0 ac4 
4 E O o l  
0 1 4 x 0  
U v )  a04 

a-m c r (  .~ 

w on w 

0 0  0 0  0 
c c  a c c  m m G m c  L l m  

* 

m 
OD 

N 
N 

m 

9. 
0 
I- 

md 
d 

4 
< z 

0 
0 

m 

I 

0 
0 
I- 

(Y 

9. 
7 

m 

m 
9. 

W 

I 

m 
I- 
\ 

W 
W 

* 

- 
< 
9. 
m 
0 
0 

W 
0 
(Y 

0 

4 
< z 

9. 
m 
0 
0 
I 

9. 
m 
0 

0 

W 
< 

d 
I- 
\ 

d 

* 

N 
d 
0 
W 
9. 

W 
I- 
m 

m 
W 

il 

0 

0 
9. 
I- 
d 
I 

0 
0 
I- 

m 

m 

m 

I- 
m 

m 

m 
I- 
\ 

m 
I- 

* 

I- 

N 

0 

m 

m 
m 
N 

0 

z 

0 
0 
W 

N 

I 

W 
9. 
0 

0 

W 
< 

d 
I- 
\ 

m 

* 

N 
0 
N 

0 

N 

d 

0 

m 

4 
< z 

0 
d 
m 
0 

I 

W 
m 
0 
0 

u 
< 

d 
I- 
\ 

d 
N 

z 

d 
W 

0 
0 
0 
d 

N 
0 

m 
m m 

z 

0 

0 
0 
m 
N 
I 

0 
0 

0 
N 

m 

W 

9. 
0 

m 
N 

rn 

d 
W 
\ 

d 
W 

* 

m 
d 
m 
0 

m 
N 
m 
0 

2 

0 
0 
N 

W 

I 

d 
9. 
0 

0 

U 
< 

d 
I- 
\ 

m 
d 

* 

m 
9. 
0 

0 

N 
N 
0 

0 

z 

m 
9. 
0 

0 

I 

m 
9. 
0 

0 

W 
< 

v 
\ 

d 

5 
a 
0 

x 
0 
t: 

n 
rl 

0, 

W 

a c 
U 
.c a 
z 

d 

a! 

E 
c 

04 

rl 
0 
01 e 

04 

5 
4 
m 
4 
JJ 
0 

04 

m 

N 
9. 
m 
0 

il 

0 
0 

v) 
N 
d 
I 

0 
9. 
m 

E 

C 
01 
d a 
ln 

4 

2 %  

m m  
. O  w .  

9 . W  
d 
d 

m N  

m9. 
N(? 
.N 

N .  
OI- 
m 

z z  

0 0  
. O  

09. 
d .  
N O  
d N  
I 1  

0 0  
0 0  
. O  

9 . .  
d N  
m 

m 
N 

W O  
< .  
a, 

m 
I- 

9.\ 
\ 

m 
9 . W  

C 
O U  
o w  
4 >  
drl 
44 
ln ln  

z 

d 

9. 

W 
W 
N 

m 

I- 
0 
9. 

d 
m 

4 
< z 

0 

0 
9. 
W 
N 

0 
0 
m 
N 
m 

W 

m 
m 
m 
d 
d 

W 
I- 
\ 

W 
I- 

z* 

nn 
< <  
O N  
m o  
m 0  
N O  
. .  

m m  
N O  
0 0  

m 0  
. .  
4 
< 

i lz  

O N  

m 0  
N O  

I 1  

O N  

m 0  
N O  

m o  . .  

m o  . .  

U W  
< <  

m 
\\ 

dd 

m m  

0 
0) z 
U 
0) 

U 

W e  

l u u  
d o  

lnc 

d 

2: 
a a  

0 
C 

c 
U 
4 

C S C  
0 0  
4 c 4  m 0-0) 
4 U - l  
o o o  
X W X  
W U W  

a d  a 

2- :: 
W W U  

c 4  c 
O U  0 
I 4  m 
W O W  
U04 U 

a m 4  

N 

m 
m 

N 
m 
m 

z 

0 
0 m 
d 

I 

0 
d 
N' 

0 
9. 
m 
0 
d 

d 
W 
\ 

9. 
d 

E 
4 
d 
d 
4 c 
t 4  

* 

m 
0 
0 

0 

m 
0 
0 
0 

z 

m 
d 
0 

0 

I 

d 
0 
0 

0 

W 
< 

W 
W 
\ 

v) 
d 

0, 

W 

0 
t- 
d 

* 

v) 
0 
0 

0 

9. 
0 
0 

0 

z 

9. 
I- 
0 

0 

I 

0 
0 

0 

m 

W 
< 

W 
W 
\ 

N 

m 
W 

W 
rt sr 

r( 

4 
U 
0 c 

* 

m 
0 
0 

0 

m 
0 
0 

0 

4 
< z 

m 
0 
0 

0 

I 

d 
0 
0 

0 

u 
< 

m 
\ 

m 

m 

W 

W e 
U 
0, 

U 
0 
d c 
4 
Ll c 

* 

0 

I- 

W 
m 

m . .  

N 
I- 
m 
0 
m 

4 
< z 

0 
0 
m 
N 
m 
I 

0 
0 
I- 

O 
d 

d 
I- 
d 

N 
I- 
d 

m 
I- 
\ 

m 
I- 

E 
4 

2 
4 > 

* 

n 
< 
N 
0 
0 

0 

W 
0 
0 

0 

4 
< z 

N 
0 
0 
0 
I 

N 
0 
0 
0 

(u 
< 

W 
W 
\ 

d 

0) 
U m 
JJ 
a, 

4 

sr. 
4 > 

d 

* 

m 
< 
m 
0 
0 

0 

W 
0 
0 
0 

4 
< z 

m 
0 
0 

0 
I 

m 
0 
0 

0 

u 
< 

m 
\ 

d 

m 

W 
2 
0 
d c 

-4 
x 

> 4 

* 

m 
m 
m 
m 
W 

W 
W 
0 
W 
In 

la 

0 
0 

m 
0 
m 
I 

0 
0 
9. 

m 

0 
N 
0 

m 
d 
rl 

m 
I- 
\ 

m 
I- 

o 
4 
N 

* 

W 
0 
m 
0 

m 
m 
N 

0 

il 

0 
0 
W 

m 
I 

m 
9. 
0 

0 

(u 
< 

d 
I- 
\ 

0 
m 

0) 
U 

4 m c 
4J c a 
d 
h 
a 

h c 
U w 

5 

N, 

n 
m 
4 

0, 

C 

2 
W 
C 

U 

W 
0 
d 
0) 

0 
d 

e 
m 

4 

c 
U 
4 
3 
4 
U 

W 

m 

e 
0 
v) 

N 
C 
O U  
4 0  

w v  

U . u  
I - W  

U 
NO, 

3 

U W  
0 0  
J J L l  
W W  

c a m  

"9 
l u a  
o c  

.i.r 663 



4 3 4 4  

664 



4344  

APPENDIX S 

UNIT RISK AND UNIT TOXICITY FACTORS FOR 
SITE-WIDE BASELINE RISK ASSESSMENT 

665 



TABLE OF CONTENTS 
4 3 4 4  

List of Exhibits 
List of Figures 

ii 
iii 

S.1 Introduction 5-1 

5-3 
5-3 

S2.2 Ingestion of Vegetables Contaminated by Aerial Deposilio7 5-17 

- - - ~ _ _  - 
S2 AirExposures 

- - _- - 
S2.1 rnhalation 

S2.3 Ingestion of Meat or Milk Downwind of Source 5-19 
S2.4 Calculation of Unit Risk Factor Combining AU Airborne 

Exposure Scenarios 
_ _  

S.3 Water Exposures 
S.3.1 Drinking Water Ingestion Pathway 
S.3.2 
S.3.3 
S.3.4 Dermal Contact While Swimming 
S.35 Dermal Contact While Bathing 
S.3.6 Irrigation of Vegetables 
S.3.7 

S.3.8 Ingestion of Fish 
S.3.9 

Incidental Ingestion of Surface Water While Swimming 
Volatiles Released by Showering and other Household Uses 

Ingestion of Beef and D a j r  Products produced with River 
Water 

Calculation of Unit Risk Factor for Great Miami River 
User Scenario 

S.4 Soil and Sediment Exposures 

0 
S.4.1 Incidental Ingestion of Soil or Sediment 
S.4.2 Dermal Contact with Soil or Sediment 
S.4.3 Ingestion of Vegetables Grown in Contaminated Soil 
S.4.4 Ingestion of Meat or Milk 
S.4.5 Direct Radiation Exposure 
S.4.6 Calculation of Uranium Soil Unit Risk Factor for On-Property 

Resident 
References 

5-23 
5-23 
5-33 
5-33 
5-34 
5-35 
5-35 
5-35 

5-37 
5-40 

541 
542 
542 
5-52 
5-52 

5-54 
5-56 

5-57 
5-r-1 

s-i 



4 3 4 4  
LIST OF EXHIBITS 

Title - 
Parameters Used to Estimate Exposures for Current Land-Use Scenario s-1 

s-2- --- __ Parameters Used to-Estimate Exposures for Future Land-Use-Scenarios - 

Unit Risk Factors for Radionuclides in Air for Current Potential 
scenarios ( I L C R - ~ ~ / P C ~ )  

s-3 
S-15 

S-16 

- .  

S-4 Unit Risk Factor for Radionuclides in Air for Future Potential 
scenarios (ILCR (m3wi) 

s-5 Unit Risk Factors for Radionuclides in Soil/Sediment for 
Current Potential Scenarios (ILCR-g/pCi) S-24 

S -25 S-6 

s-7 

Unit Risks for Chemicals in Water for Current Land-Use Scenarios 

Unit Toxicity Factors for Chemicals in Water for Current Land-Use 
scenarios S-26 

s-8 Unit Risk Factors for Radionuclides in Soil/Sediment for Future 
Potential Scenarios (ILCR-Sipci) S-29 

S-30 s-9 

s-10 

Unit Risks for Chemicals in Water for Future Land-Use Scenarios 

Unit Toxicity Factors for Chemicals in Water for Future Potential 
Scenarios (Hazard Index-l/mg) 

’ 

S-31 

s-1 1 Unit Risk Factors for Radionuclides in Water for Current Potential 
Scenarios (ILCR-L/pCi) s-43 

s-12 Unit Risk Factors for Chemicals in Soil/Sediment for W e n t  
Potential Scenario (ILCR-kglmg) S-44 

Unit Toxicity Factors for Chemicals in Soil for Current Land-Use 
scenarios 

S-13 
s-45 

S-14 Unit Risk Factors for Radionuclides in Water for Future Potential 
Scenarios (ILCR-L/pCi) s-47 

S-48 S-15 

S-16 

Unit Risks for Chemicals in Soil for Future Land-Use Scenarios 

Unit Toxicity Factors for Chemicals in Soil for Future Land-Use 
scenarios S-50 

s-ii 
667 



4 3 4 4  

Number 

s-1 

LIST OF FIGURES 

Title - 
Relationship of Exposure to Risk Using CERCLA Methodology s-2 

s-iii 

668 



4344 
FEMPswcR-6 mAL 

March 1993 

APPENDM S 

UNIT RISK ANI) UNIT TOXICITY FACTORS FOR 
SITE-WIDE BASELINE RISK ASSESSMENT 

_- . - _ _  _ _ _ _  ~ ~ . _ ~ _ _ _ _ _  

S.l  INTRODUCTION 
The Unit risk factors (URFs) and unit toxicity factors (UTFs) presented in this attachment are derived 
using standard EPA exposure models and parameters. These models assume two things : 

- -  - - _ _  _ _  - - 

The relationship between a constituent's concentration in one environmental medium and 
the intake attributable to any one exposure pathway associated with that medium is hear. 
This can be demonstrated by examining the equations and parameters used to estimate 
intake due to environmental concentrations. In each case, the pathway model equations 
and parameters are independent of media concentration; and 

The relationship of intake to risk is linear below risks of 1 x 

A human exposed to contaminants in one medium may be exposed by a variety of different pathways. 
This results in a number of intakes from one medium, and these results are cumulative. Since the 
intake from each exposure pathway from one medium is linear, it can also be demonstrated that the 
cumulative intake for a given receptor from all  exposure pathways associated with a common medium 
will also be hear with respect to concentration. For example, assume a receptor drinks water and eats 
food grown with irrigation water from a well producing water containing a measurable concentration 
of constituent A. As a result of these activities, the receptor ingests a certain amount of constituent A 
with both the drinking water and the food. If the concentration of constituent A in the well water 
doubles, so will the magnitude of the intake from drinking water and eating food. 

0 

As stated in HEAST, the exposure-to risk relationship represented by the slope factors cited m HEAST 
are linear below risk levels of The relationship becomes exponential between risk levels of lo2 
and 10'. but remains essentially linear (to within 10 percent) up to a risk value of 2 x lo-'. This 
relationship is used to calculate combined Incremental Lifetime Cancer Risks (ILCRs) up to 1 x 10'. 
Risks above this risk range are calculated using the one-hit methodology presented in Section 8.2.1 of 
EPA 1989a Figure 5-1 presents a plot of the exposure-brisk relationship using these two 
methodologies. 

This section presents the methodology used to quantify the magnitude of exposure expected to result 
from all  reasonable exposure pathways at the FEIW. For convenience, the methodologies used to 
quanti@ these exposure pathways are grouped together according to exposure media These exposure 
media are water, air, and soil. Exposures fiom sediment are included in the group detailing the sod 0 

s-1 
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exposure pathways. Section S.2 presents the methodology followed for exposures to air, Section 5.3 
describes the methodology followed for exposures to water, and Section S.4 relates the methodology 
followed for exposures to soil. 

0 
_ _  - Expos_ures are quantified using a set-of equations and parameters which are unique to each exposure 

pathway. All parameters and equations are drawn from the FEMP Risk Assessment Work Plan 
Addendum (DOE 1992) unless noted otherwise. Tables 3-16 and 3-17 m the baseline risk assessment 
and Exhibits S-1 and S-2 of this attachment list the parameters used to evaluate the exposures 
examined in this assessment. These equations and parameters are presented, Gong with a sample 
calculation. 

_ _  ___ 

The exposure assessment process results in calculated daily intakes (expressed in rngkg-d) for 
hazardous chemical contaminants and radioactivity intakes (expressed in pCi) for radionuclide 
con taminants. These calculated exposure assessment results are multiplied by the appropriate slope 
factor or HI to yield a URF or UTF. The URFs and UTFs are subsequently used in the risk 

characterization to quantify human health risks. Intake results are not tabulated separately from the 
risk characterization results since the calculation of exposure intake is an intermediate result and is not 
used as the final expression of human health hazard. However, one example Calculation is presented 
for each pathway evaluated. 

s.2 AIR EXPOSURES 
0 

The on-property resident RME is used to illustrate the calculation of air URFs and UTFs presented in 
=bits S-3 and Sa. 

S.2.1 Inhalation 
Equations 7-5 and 7 4  from the FEMP Risk Assessment Work Plan Addendum (DOE 1992) are used 
to quantify intake from the inhalation pathway: 

where 

h = :  
ca = 
I R =  
E T =  
E F =  
E D =  
B W  = 
AT = 

intake from inhalation (pCi, rad) (mgkgd, chem) 
concentration in air (m3, rad) (mg/m3, chem) 
inhalation rate (m3/ht> 
exposure time (hr/d) 
exposure frequency (d/yr) 
exposure duration 01) 
body weight (kg); and 
averaging time (d); for noncarcinogens, AT equals (ED) (365 d/yr); for chemical 
carcinogens, AT equals (70-year lifetime) (365 d/yr) 

s-3 6’71 
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4 3 4 4  
PARAMETERS USED TO ESTIMATE EXPOSURES FOR FUTURE LAND-USE SCENARIOS’ 

~ _ _ _  - -~ - ~- ~- _ _  _ _  .. _. 

Pathway Farma Typical RME on-property on-property on-properly 
[Addendum Pathway No.] Using Great 0n-p.operty On-property Resident HOme Builder 

MiamiRivex Resident Farmer Child Builder User/Scavangex 
Parameter (units) Age 1-70 Age 1-70 Age 1-70 Age 1-6 Age 19+ Age 19+ 

- -  
Inhalatbn of dusts, volatlks, and radon [la, 17,261 

IR (m’/hr) NA 
ET mcknm (hr/d) NA 
ET outdoors (hr/d) NA 
EF (dlyr) NA 
ED 64 NA 
BW Org) NA 
AT-NoIIc- (d) NA 
AT-Cmw (d) NA 

Drinking water [12, W, 30,361 
IR x FI (Ud) 2b 

0.83’ 
183” . 

5 .T 

350’ 

9 
70’ 

328Y 
25556 

2b 

0.83’ 
183’ 
5 .T 

35ob 
7ob 
7ob 

25550b 
25550’ 

2b 

0.83b 
22d 
2 

3504 
Sb 

15b 
2 1 w  

25550b 

1 .4b 
356 350b 35ob 35ob 

70b 9 7 6  6b 
70b 7ob 7ob 1 5b 

AT-Non~an~er (d) 25550’ 3285’ 25550’ 2196 
A T - C ~ C ~ T  (d) 25550’ 25556 2555Ob 25550b 

Inhalatbn of volatiles released horn water by showering and other household uses [lo, 11,29,351 

IR (m3/hr) 0.83b 0.83’ 0.83b NA 
ET 0.17b 0.17’ 0.17’ NA 

EF (W) 356 350b 35ob NA 

ED 64 7ob Y 7ob NA 

BW Org) 70’ 7ob 7ob NA 

AT-N~ncan~er (d) 25550’ 3285’ 25550b NA 

AT-Cmw (d) 25550’ 25556 25550b NA 
Dermal contact while bathing [lo, 11,29,351 

SA (m? 1.81b 1.81’ 1.81’ NA 
CSV CSV CSV NA 

ET (hr/4 0.17” 0.17h 0.17’ NA 
EF (W) 35ob 35ob 35ob NA 
ED 01) 70b 9” 7 6  NA 
BW Org) 70’ 7ob 7 6  NA 

A T - N o ~ c ~  (d) 
AT-Cancer (d) 

25550’ 3285’ 2555ob NA 

255w 25556 25550’ NA 

0.83’ 
5’ 

5’ 

5P 
1” 

70b 
365” 

2 5 5 9  

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.83’ 

24’ 
0‘ 

356 
30‘ 
7ob 

10950‘ 
2555oL 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

s-1 1 679 
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Pathway FtUllWX Typical RME ozl-property on-propeq On-HoPerty 
._ - - [Addendum _ _  . Pathway - No.] - - Using h--propq -On-~_operty - Residgnt . Home-- - Builder _. _ _  

Miam-kver Resident F m e l  Child Builder User/Scavanger 
Parameter (units) Age 1-70 Age 1-70 Age 1-70 Age 1 4  Age 19+ Age 19+ 

30' 
l o b  

AT-NOIIC~UKZI (d) l09sob 
A T - C ~ C ~  (d) 255Sob 

Incidental ingestion of solllsediment [S, 9,2S, 431 
IR (g/4 NA 

FI NA 

EF (W) NA 

ED (ur) NA 
BW erg) NA 
AT-N~ncan~er (d) NA 
AT-Crn~er (d) NA 

Dermal contact Wlth solYsedlment [S, 7,421 

SA (m3 NA 
AF (mdlCm3 NA 
ABS (unitless) NA 
EF (W) NA 

ED 64 NA 
BW erg) NA 

AT-No~c- (d) NA 
AT-Can~er (d) m NA 

NA. 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

0.01j 

1 k  

350b 
9" 
7ob 

3285' 
2555ob 

0.193b 
1.49 
CSV 

350b 
9" 
7ob 

3285b 
2555ob 

NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 

0 . lW 
1 k  

35ob 
7ob 
lob 

25550b 
2555Ob 

0.193b 
1.49 
CSV 

35ob 
lob 
7ob 

. 255SOb 
25550b 

NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.2b 
1k  

35ob 
Sb 

1 5b 
2 1 w  

255Sob 

0.76 
1.49 
CSV 

35ob 
ab 
15b 

2 1 w  
255Sob 

. NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

O. lb  

1' 

5(P 

1" 
lob 
365' 

255w 

0.193' 
1.49 
CSV 

5ol 

1" 
I@ 
362 

255w 

NA 
NA 

NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

0.1' 
1 k  

356 
30' 
lob 

10950' 
25ssoL 

NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 

s-12 
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Pathway FilllIleX Typical Rh4E on-prom on-poperty On-poperty 
[Addendum Pathway No.] Using Great 0n-w - 0n-m _ _  Resident - Home - Builder - _ _  

Child Builder User/Scavanga 
__ - -  - _ _  

Miam7River Resident Farmer 
Peramem (units) Age 1-70 Age 1-70 Age 1-70 Age 14 Age 19+ Age 1% 

External radiatioa erposare [19,21,27,441 
DR (mrem/hr) NA 
ET indoors b/d) NA 
ET outdoors &/d) NA 

EF (d/yr) NA 
ED Or) NA 
SH indoors (unitless) NA 
SH outdoors (unitless) NA 

Ingestion of vegetables and fruit [1,2,3,4,28,331 
IR x FI (dd) 122b 
EF (W) 35ob 
ED 64 70b 

BW Org) 70b 

AT-Nox- (d) 

AT-Cancer (d) 

BW Org) 0 AT-Non~ara~er (d) 

2555Ob 
25550b 

411 
75b 
35ob 
70b 

70b 

255Sob 
255Sob 

411 
03b 
35ob 
70b 
70b 

25SW 

2555Ob 

54b 

356 
3 v  
70’ 

10950b 
AT-Cancer (d) 25550’ 

CSV 

183’ 
5.T 

350b 
9” 

0 . 9  

0’ 

1 22b 
350b 
9 
7ob 

3285’ 
2555ob 

75’ 

350b 
9 
7ob 

3285’ 
2555ob 

03’ 
350b 
9 
7ob 

3285’ 
2555ob 

NA 
NA 

NA 
NA 
NA 
NA 

S-13 

CSV 

183’ 
5 .T 
35ob 
7ob 

0.5’ 

O b  

122b 
35ob 
7ob 

7ob 

25550’ 

25550b 

nb 
35ob 
7ob 

7ob 

25550b 
25550b 

03’ 
35ob 
7 6  

7ob 

2555ob 

25550b 

NA 
NA 
NA 
NA 
NA 
NA 

C S .  

22* 
2 

35ob 
6’ 

0.9 

ob 

101.5” 
35ob 
6b 

15’ 
219ob 

25550’ 

29b 
35ob 

6’ 

15’ 
2 1 w  

25550b 

O.Sb 
35ob 

Sb 
15’ 

2 1 w  
255Sob 

NA 
NA 

NA 
NA 
NA 
NA 

CSV 

5’ 

9 
5(P 

1’ 

0.9 
Ob 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 

NA 
NA 

NA 

NA 

NA 
NA 
NA 

NA 

NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 

NA 
NA 
NA 

NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
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EXHIBIT S-2 
(Continued) 

- ._ _ _  __ - _ _  - - _ _  - - - -- Acronyms used in Tables 3-15 and 3=16 --- 

ABS - Absorption factor 
AF - soil-to-skin adherma? factor 
AT - Averaging time 
BW - Body weight 

ED - Exposure duration 
EF - E x p o r n  fiequmcy 

ET - Exposure time 
FI - Fraction ingested from contaminated source 
IR - Average inhalation rate or average ingestion 

rate based on pathway - -  . 

DR - Dose equivalent rate Pc - Dermal permeability constant 
SA - Skin surface mea available for contact 
SH - Building shielding factor 

b 

0 

d 

e 

I 

I 

h 

I 

1 
k 

I 

DOE 1992. Risk Assessment Work Plan Addendum. 
Assumes a fmer works outdoors 2000 hrsbear. 
Assumes a resident small child spends 700 h/yr outdoors. 
Assumes a home builder spends 500 hours building a home (NRC 1984. Impacts BRC). 
Assumes scavenger resides at site (8-hr salvaging, and 16-hr resting.) 
EPA 1991b. Oswer Standard Default Exposure Parameters. 
EPA 1991% Interim Guidance for Dermal Exposure Assessment, p 10-2 
EPA 1989, HHEM. pp 6-36 & 6-38. 

Intermediate value presented in Table 2-23 on page 2-57 of EPA 1989. 
Assumed value. based on fraction of day spent on site. 
Assumes the worker spends 50% of his time working won the house and 50% of the time working Won the soil/waste. 
USDA 1986. 

A - Not applicable. 
- Chemical specific value. 
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EXHIBIT S-3 

Unit Risks Factors for Radionuclides in Air 
for Current Potential Scenarios (ILCR-m3/pCi) 

Receptors Whose Exposure 
Factors Are Uniquely Defined 
by Existing A a w s  Controls 

Receptors Whose Exposure 
Factors Are Uniquely Defined 
by a Lack of Access Controls 

Are Unaffected by the Presence 
or Absence of Access Controls 

Trespassing Off-voperty Off-Ro~e~ty Trespassine 
Child of€- Userof Userof Child 
Access 

__ - _ _  _ - -  Visitor ---Controls 
Age 1% Age 7-18 

.- - -  

Inhalation 0 e 

Ingestion of vegetables 
Ingestion of meat 
Ingestion of milk 
URANIUM SERIES 
U-238 + 2 dtrs 5.4E-04 4.1E-06 
IU-238 25E-04 1.9E-06 
u-234 2.7E-04 2.1E-06 
Th-230 3.0E-04 2.38-06 
Ra-226 + 8 dUS 7.3E-05 5.6E-07 

Ra-226 + 5 dtrs 3.1E-05 2.4E-07 
Ra-226 3.1E-05 2.4E-07 

.. 

Rn-222 + 4 dtrs 8.0E-08 6.1E-10 
Rn-222 7.6E-09 5.8E-11 

F'b-210 + 2 dm 4.2E-05 3.2E-07 
Pb-210 1.3E-05 1 .OE-07 

ACTINIUM SERIES 
U-235 + 1 dO 2.6E-04 2.0E-06 1 U-235 2.6E-M 2.0E-06 

Pa-23 1 3.7E-04 2.98-06 
9.1E-W 7.0E-06 

Ac-227 8.3E-04 6.4E-06 

Pa-231+ 8 dUS 1.3E-03 9.9E-06 

k 
Ac-227 + 7 dtrs 

THORIUM SERlES 

\;;;:: Rn-220 + dUS 8.0E-04 1.2E-09 6.1E-06 9.6E-12 
TRANSURANICS AND FISSION PRODUCTS 
Am-241 3.3E-04 2 x 4 6  
Sr-90 + dU 6.4E-07 4.9E-09 
3 r - 9 0  5.8E-07 4 x 4 9  

CS-137 +dO 2.0E-07 15E-09 
ICs-137 2.0E-M 15E-09 
Np-237 + dtr 3.0E-04 2.3E-06 
XNp-237 3.0E-04 2.3E-06 
Pu-238 4.0E-04 3.1E-06 
Pu-239 3.9E-04 3.0E-06 
Pu-240 3.98-04 3.0E-06 
Pu-239/240 3.9E-04 3.0E-06 
Ru-106 + Rh-106 4.6E-06 35E-08 
U-233 2.8E-04 222-06 

'Ih-232 + 10 dUS l.lE-03 85E-06 

7.2E-06 5.5E-08 
Ra-228 6.8806 5.38-08 

8.1E-04 6.2E-06 

2.9E-04 2.2E-06 

-e 
Th-232 

TC-99 8.6E-08 6.6E-10 

Property MeatgtMilk ._ GMRiym. 

Age 1-70 Age 1-70 Age 1-70 
- -  Farmer Grown On-site Water 

0 

0 

0 
- .  

e 

. - -  w f o A ~  
COnnOlS 
Age 7-18 

e 

6.0E-03 
2.88-03 
3 .OE-O3 
3.4E-03 
8.1E-04 
35E-04 
3.58-04 
8.9847 
858-08 
4.6E-04 
1 SE-04 

2.9E-03 
2.9E-03 
1.4E-02 
422-03 
1 .OEM2 
9.3E-03 

1 .2E-02 
3.2E-03 
8.0E-05 
7.7E-05 
9.0E-03 
8.9E-03 
1.4E-08 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

M 
M 
na 
M 
M 
M 

na 
na 
M 
M 
M 
M 
M 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

M 
M 
M 
M 
M 
M 

M 
na 
M 
M 
M 
M 
M 

1 .E* 
5.7E-05 
6.2E-05 
6.98-05 
1.7E-05 
7 .2Ea  
7.2E-06 
1.8E-08 
1 .E49 
9.6E-06 
3.1E-06 

6.0E-05 
6.0E-05 
3 .OE- 
8.6E-05 
2.1E44 
1.9E44 

2.6E-04 
6.7E-05 
1.6E-06 . 
1.6E-06 
1.9E-04 
1.8E-04 
2.9E-10 

3.7E-03 
7.2E-06 
65E-06 
9.6E-07 
2.2E-06 
2.2E-06 
3.4E-03 
3 AE-03 
45E-03 
4.4E-03 
4.48-03 
4.4E-03 
5.1E-05 
3.1E-03 

M 
M 
M 
M 
M 
na 
M 
M 
M 
M 
M 
M 
M 
M 

7.6E-05 
15E-07 
1.3E-07 
2.0E-08 
45E-08 
45E-08 
6.9E-05 
6.9E-05 
9.3EM 
9.1E-05 
9.1E-05 
9.1E-05 
l.lE-06 
65EM 

This exposure pathway is included when calculating unit risks for this scenario. 
na Not evaluated for air. Impacts from exposures to water and soil far this receptor are presented water and soil LRFs, respectively. 
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4344 EXHIBIT S-4 
Unit Risks Factors for Radionuclides in Air 

for Future Potential Scenarios (ILCR-m3/pCi) 
FaHlleX Typical RME *-Property On-FoPatY 
using ~ - P r o P e r t Y   p property Resident Home 

GM River Resident Fma Child Builder 
Age 1-70 Age 1-70 Age 1-70 Age 1-6 Age 19+ 

0 
e a a - _ - -  a _ -  _ -  _ -  _ _  - __ Inhalation 

- Ingestion of vegetables - a a a 

Ingestion of meat e a e 

Ingestion of milk a e a 

URANIUM SERIES 
U-238 + 2 dtrs M 7.8E-04 6.1E-03 - 1.9E-04 - l.lE-05 
TU-238 - M 3.6E-04 2.8E-03 8.7E-05 5 .OE-06 
U-234 M 3.9E-04 3 .OE-O3 9.4E-05 55E-06 
Th-230 M 4.3E-04 3.4E-03 1 .OE# 6.1E-06 
Ra-226 + 8 dtrs M 2.9E-04 2.3E-03 1.6E-04 4.0E-06 

M 7.3E-05 5.7E-04 3.2E-05 1 .OE-06 
M 7.3E-05 5.7E-04 3.2E-05 1 .OE-06 
M l.lE-07 8.9E-07 2.7E-08 1.6E-09 

15E-10 tg::m Pb-210 + 2 dtrs 

b:f 

M Ila 2.2E-04 l.lE-08 85E-08 1.7E-03 . 2 x 4 9  1.2E-04 3.2E-06 
Pb-210 M 15E-04 l.lE-03 8.6E-05 2.1E-06 

ACTINIUM SERIES 
U-235 + 1 dU M 3.8E-04 2.9E-03 9.0E-05 5.2E-06 7 U-235 M 3.8E-04 2.98-03 9.0E-05 5.2E-06 
Pa-23 1+ 8 dUS M 1.9E-03 1 SE-02 4.8E-04 2.7E-05 

M 5.58-04 4.3E-03 1.4E-04 7.7E-06 
1-%&7dtrs M 1.4E-03 l.lE-02 3.4E-04 1 -9E-05 

M 1 .E43 9.7E-03 ' 3.1E-04 1.7E-05 
THORIUM SERIES 
Th-232 + 10 d e s  M 1.6E-03 1.3E-02 3.9E-04 23EM 

Th-232 M 4.2E-04 3.3E-03 9.9E-05 5.8E-06 
M 3.1E-05 2.4E-04 1.7E-05 4.4E-07 
M 3.1E-05 2.4E-04 1.7E-05 4.3E-07 
M 1.2E-03 9.1E-03 2.88-04 1.6E-05 

M 1.8E-09 1.4E-08 
M l.lE-03 8.9E-03 4.E-10 2.7E-04 2.51 1.6E-05 1 

Rn-220 + dm 
TRANSURANICS AND FISSION PRODUCTS 
Am-241 M 5.2E-04 4.1E-03 1.4E-04 7.4E-06 
Sr-90 + dtr M 1.4E-04 l.lE-03 2.0E-04 8.2E-07 2r-90 M 1.3E-04 9.9E-04 1.8E-04 7x47 
Tc-99 M 2.1E-04 1 .6E-03 3.3E-04 32E-07 
CS-137 + da M 4.2EM 3.38-04 4.6E-05 15E-07 
l a - 1 3 7  M 4.2E-05 3.3E-04 4.6E-05 1.32-07 
Np-237 + d n  M 5.OE-04 3.9E43 1.4E-04 7.0E-06 
TNP237 M 5 .OE-04 3.9E-03 1.4E-04 7.0E46 
Pu-238 M 633-04 4.88-03 1 m-04 8.7E-06 
Pu-239 M 6.1E-04 4.7E-03 1.6E-04 8.6E-06 
Pu-240 M 6.1E-04 4.7E-03 1 m-04 8.6E-06 
h-239/240 na 6.1E-04 4.7E-03 1.6E-04 8.6E-06 
Ru-106 + Rh-106 M 8.4E-06 6.6EM 25E-06 122-07 
u-233 M 4.1E-04 3.2E-03 9.7E-05 5.7E-06 

This exposwe pathway is included when caladating unit risks for this scenario. 
M Not evaluafed for air. hpads fmn arpoinucs to soil and water for this -or arc pmsmtuJ soil and water URFs, Fespccrivdy. 

S-16 
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Intakes resulting from inhaling air containing 1 m m 3  of U-238 have been selected for the example 
calculation. The inhalation rate for an adult is 0.83 m3/h. The exposure duration is 70 years (ED = 
70 ykfetime) and the exposure frequency is 350 days out of every year (EF= 350dh.r). The exposure 
time is 5.7 hr/d (ET = 5.7 hr/d). Substituting these values into Equation S-1 yields: 

0 
_ _  _ _  - . - - ~ . .  ~- ~ ... ~ _ _  _- ~ - -  

'a U238 (ca U238 pCi/m3)(0.83 m3/hr)(5.7 hr/d)(350 d/y)(70 y/lifetime) (S-3) 
I, = (c, U238 pcvm3)(1 15910 m3~etime> 

Since the exposure model used in this scenario responds linearly to changes in concentration, each 
pCi/m3 of U-238 in air is predicted to result in a lifetime intake of 115,909.5 pCi of U-238 via 
respiration. In this and other intermediate calculations, a l l  information is retained and used in 
subsequent calculations. The final result is rounded to the appropriate number of si@icant figures. 
(See Section S.24). " 

S.2.2 Ingestion of Vegetables Contaminated bv Aerial Deposition 
Eating vegetables contaminated by aerial deposition of contaminated dust can contribute to the total 
intake of contaminants by humans. Estimating the magnitude of this intake is a two step process. 
First the concentration in the vegetables is estimated. Then the lifetime intake is calculated. If 
measured values are not available (e.g. future exposures) this concentration is estimated using Equation 
7-10 from the FEMP Risk Assessment Work Plan Addendum (DOE 1992). The intake equation is 

e L"*h ' (S-4) 1 ' o v i  ' d  

where 

5 =  

concentration of the i* conbminant Won vegetables and fruit @Ci/g* rad) 
(mg/g* them) 
effective depletion constant of i* contaminant on the surface plants, also known as the 
weathexing rate (IW-~) 
radioactive or chemical decay constant of i* contaminant @I-') 
dry soil to wet plant partitioning coefficient of i* contaminant ( C J C ~  
concentration of i" contaminant in plants as a result of dust deposition on plants and 
surrounding soil (pCi/g, rad) (mg/g, chem) 
constituent's deposition rate @Ci/m2-hr, rad) (mg/m*-hr, chem) 
fraction of year plant is down wind (unitless) 
fraction of airborne material retained on plant &ace (unitless) 
growing season (hrs) 
duration soil is exposed to airborne emissions (hrs) 
duration of period between harvest and consumption (hrs); and 
agricultural yield (s/m2) 
effective dry surface soil density (g/m2) 

S-17 
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When measured air concentration data are available, the aerial deposition rate of a constituent per unit 
area (4) is estimated by multiplying the concentration in air by the mean deposition velocity (V m/hr): 0 

= ( c a  U238 Ki/m3)(V m/hr) (S-5) 

- - _ _  _ _  - _ _  - __ - - - _. . _  - _ _  __ - 

Vegetables grown in air containing particles of U-238 have been selected for the example calculatiox~ 
Assuming that the mean deposition velocity for dust in the study area (V) is about 0.0018 m/s (EPA 

1991e), the aerial deposition rate of U-238 (dJ per unit area calculated by Equation S-5 is (C, U238 
pCi/m3) (6.48 m/hr). Assuming the vegetables are centered in the study -&ea, they 
down wind, so (fd) is unity (1). The duration of time which the vegetable plot is exposed to aeaial 
deposition in a lifetime (b) is 70 years (613,200 hrs). The fraction of airborne material retained on 
the plant surface (rd) is 0.25. The weathering removal rate (h) is 0.0021 w'. The dry soil to wet 
plant partitioning coefficient of U-238 in the reproductive portions of vegetables (BiV,,,) is 4 x lU'. 

The effective dry surface density of the soil ( p )  is 150,000 g/m2. The agricultural yield is 1,500 g/m2 

(Y), and the growing season (t,,) is 1,440 hours. The period between harvest and consumption (h) is 
24 hours. The radiological decay constant of U-238 (&) is 1.77 x h-'. This value is so small, 

always be 

that the e-(-& f& term approaches unity (1) (Le. no significant decay). Substituting these 

parameter values into Equation S-4 and simplifying yields: 

C,,, = (Ca,pCi/m3)(6.48 mk) { [(1)(4 x l@)(lexp(-l.7 x lWI4 x 613200)11[(150000 ghn2)(1.77 x lo-'? 

+ [ ( 0 . 2 S ) ( l c - 2 ' X ' 4 4 9 y [ (  1 m  ghn2)(O.Ocnl M')] 1 (S-6) 
0 

c a v  U238 = ( c a  U238 @ ~ 3 ) ( 0 * 5 9 5  m3/g) 

Once the constituent's concentration in the vegetables is estimated, the resulting intake by humans can 
be estimated using Equations 7-15 and 7-16 of the FEMP Risk Assessment Work Plan Addendum 
(DOE 1992): 

where 

&vi 
Cavi 
IR 
FI 
EF 
ED 
B W  
AT 

intake from vegetation @Ci, rad) (mglkgd, chem) 
total concentration of contaminants in vegetable @Ci/g, rad) (mg/g, chem) 
ingestion rate @/d) 
fraction ingested from contaminated source (unitless) 

exposure duration (yr) 
body weight (kg); and 
averaging t h e  (d); for noncarcinogens, AT equals (ED) (365 d/yr); for chemical 
carcinogens, AT equals (70-year lifetime) (365 d/yr). 

expome frequency (W) 

S-18 
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Continuing the example begun in Equation S b ,  ingestion of vegetables and fruit containing (Cav u238 
pCi/m3) (0.489 m3/g) of U-238 for a 70 year lifetime has been selected to illustrate the methodology 
used to calculate human intake of constituents from plants. The exposure frequency is 350 days per 
year @;= 350 d&). The consumption rate of fruit and vegetables grown in the study area is 122 
grams per day (FI x IR = 120 g). The exposure duration (ED) is 70 y/lifetime. The lifetime intake of 
U-238 from this food supply is gken by Eqction S-7. Using the presented parameter values, this 
becomes: 

- _  - _ -  - - _ _ _ _  _ _  

Since the exposure models used in this scenario respond linearly to changes in concentration, they 
estimate that each pCi/m3 of U-238 in air will produce a lifetime intake of 1,461,621 pCi U-238 via 
this pathway. 

S.2.3 Ingestion of Meat or Milk Downwind of Source 
Forage, feed and soils downwind of a potential source of contaminated dust can have contamination 
deposited on them by settling dust. Ingestion of these plants by livestock contributes to the body 
burden of these contaminants in livestock. Consumption of meat or milk from these animals 
contributes to the total intake of these contaminants by humans. 

The magnitude of the contaminant exposure by humans depends, in part, on the concentration of the 
constituent in the animal products. If measured values are not available (e.g. future exposures) this 
concentration can be calculated using the methodology set forth in the FEW Risk Assessment Work 
Plan Addendum (DOE 1992). The concentration of a contaminant in animal products, such as beef or 
milk, is estimated using the following equation: 

(S-10) 

where 

C, = concentration of i* con taminant in the animal product @Ci/mL for milk, pCi/g for 
kef, rad) (m@ for milk, mg/g for beef, chem) 

C, = concentration of i* contaminant in feed <pCiig> 
C+ = concentration of i* con taminant in forage @Ci/g) 
c , ~  = concentration of i* contaminant in soil (pCi/g> 
FAi = elemental transfer coefficient that relates the daily intake by an animal to the 

concentration of i* con taminant in an edible portion of the animal product (d/L for 
milk, d/g for meat) 

Qf = consumption rate of contaminated feed by livestock (dd) 
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Qg = consumption rate of contaminated forage by livestock (Ud) 
Q, = consumption rate of contaminated soil by livestock (g/d) 
A,,, 
t,, = duration of period between harvest and consumption (hrs) 

= radioactive or chemical decay constant of i* contaminant (hr-l) 0 
- - -  

Estimating the magnitude of this intake is a two step process. First, the concentration in the soil, feed 
and forage is estimated -3 m&ed values are not av&ble (e.g. future exposures)& concentration 
is estimated. The amount attributable to dust deposition is calculated using Equations 
s 4  and s-5. 

- - __ _ _  - _ _ _  _. - 

~. 

F& and forage grown downwind of air emissions containing C, u238 pci/m3 of U-238 have been 
selected for the example calculation. Assuming that the mean deposition velocity for dust in the study 
area is about 0.0018 m/s (EPA 1991), the aerial deposition rate of U-238 (4) per unit area 
calculated by Equation S-5 is (c, u238 pci/m3) (6.48 -1. Assuming the plants are centered in the 
study area, they Will always be down wind, so (fd) is unity (1). The duration of time which the plants 
and sumunding soil are exposed to aerial deposition in a lifetime (tw) is 70 years. The fraction of 
airbome material retained on the plant surface (td) is 0.25. The weathering removal rate (A,) is 0.0021 
hf'. The dry soil to wet plant partitioning coefficient of U-238 in the feed and forage (Bivc2,) is 8 5  x 
loe3. The effective dry surface density of the soil ( p )  is 150,000 g/m2. The agricultural yield (Y) is 
800 @xu2, and the growing season (tJ is 3,312 hours for feed and 720 hours for forage. The period 
between harvest and consumption (t,,) is 6,160 hours for feed and 0 hours for forage. The radiological 
decay constant of U-238 (h) is 1.77 x hf'. This value is so small, that the exp(-Ax, 213 term 

approaches a value of 1 (i.e. no significant decay) for both the forage and the feed calculations. 
Substituting the parameter values for forage into Equation S 4  and simplifying yields: 

@ 

Substituting the parameter values for feed into Equation S 4  and simplifying yields: 

(S-12) 

Cows also consume soil while grazing. Concentrations in the soil amiutable to aerial deposition &I 
be calculated by multiplying the aerial deposition rate by the second term in parentheses m Equation 
S-4. Since the media of interest is the soil itself, and not a plant growing in the soil, the Byz) term is 
removed leaving: 0 

s -20 
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-4 3 4 A 

(S-13) 

Substituting previously descn’bed variables in Section S.3 into this equation produces an estimated soil 

concentration of: 
~ ~ ~ - . . - -_ . .. . .. . .. ~ .. . . .~ _. - . - .. -~ 

Once the concentrations in feed, forage, and soil have been estimated, concentrations in the animal 
products can be calculated using Equation S-10. Continuing the example begun in Equation S-11, the 
concentrations of U-238 in feed, forage, and soil attributable to dust deposition are about (C, uu8 
p~i/m’) (1.19 m3/g), (c, u238 pci/m3) (0.977 m3/g), and <c, U u 8  pci/m3) (26.5 m3/g) respectively. ~n 
this study, a cow is assumed to consume 25,000 g/d of stored feed (Q,), 25,OOO g/d of forage (Q,) and 
500 g/d of soil. The food to beef biotransfer factor (Fm U28)  is 2.0 x 
biotransfer factor (Fd uu8) is 6.0 x The period between harvest and consumption (t,,) is 480 
hours for beef and is 24 hours for milk. The radiological decay constant of U-238 & is 1.55 x lo-’’ 

y f ’ .  This value is so small, that the exp(-l, t,,) term approaches a value of 1 (i.e. no significant 

decay) for both the beef and milk calculations. Substituting the presented parameter values for beef 
into Equation S-10 yields a meat concentration (CAi = C, uu8) of: 

d/g and the food to milk 

Using the presented parameter values for milk yields a U-238 concentration in milk (CAi = c d  u238) of: 

Once the constituent’s concentration in the animal product is estimated, the resulting intake by humans 
can be estimated using Equations 7-17 and 7-18 of the FEMP Risk Assessment Work Plan Addendum 
(DOE 1992): 

s-21 
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intake of i* constituent from animal product (pCi, rad) (mg/kgd, chem) 

ingestion rate (g/d) 
concentration of i* con taminant in animal product @ci/g) 

fraction ingested from contaminated source (unitless) , _ _  - _ _  _ _ _  - _ _  

expo- frequency (ab) 

M Y  weight (ks) 

- 

exposure duration (yr) 

averaging time (d); for nonc_arCinogens, AT equals (ED) (365 d/yr); for chemical 
carcinogens, AT equals (70-year lifetime) (365 d/yr) 

. - 

The calculated concentration of U-238 in beef and milk in the example scenario is about (C, u238 

pCi/m’) (0.0135 m3/g) and (C, u238 pCi/m3) (0.041 m3/mL), respectively. The exposure frequency is 
350 days per year (EF= 350 d&). The fraction ingested from the contaminated source (FI x IR) is 75 
g/d for beef and 300 mL/d for milk. The exposure duration (ED) is 70 years days. After substituting 
the appropriate parameter values for beef ingestion into Equation S-17, the lifetime intake of U-238 
from eating beef (IAi = I, Vu8) is estimated as: 

After substituting the appropriate parameter values for milk ingestion into Equation S-17, the lifetime 
intake of U-238 from consuming dairy products (IAi = b ua8) is calculated as: 

I, U238 = [(c, u238 pci/m3)(o.041 m3/~)1(300 mL/d)[(350 d/y)(70 ybifetime) (s-20) 
u238 = (c, u238 pCi/m3)(297145 m3/lifetime> 

The total intake from ingesting meat and dairy products raised on feed and forage grown in air 
containing U-238 (h u238) is: 

U238 = I, Vu8 + b U 2 3 8  

u238 = (C, pCi/m3)(321907 m’/lifetime) 

(S-21) 
I, U238 = (c, u238 pCi/m3)(24762 m3/lifetime> + (c, u238 pCi/m3)(297147 m3~et ime> 

Since the exposure models used in this scenario respond linearly to changes in concentration, they 
estimate that each pCi/m’ of U-238 in air will produce a lifetime intake of 321907 pCi via these 
pathways. 

s-22 
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S.2.4 Calculation of Unit Risk Factor Combininn All Airborne Exuosure Scenarios 
In some situations, a hypothetical resident both inhales air containing suspended material and ingests 
crops grown in areas of experiencing aerial deposition. The total risks to the same receptor h m  these 
two pathways may be calculated as: 

ILCR, 
L 
%vi 

= incremental Lifetime Cancer Risk (risk of cancer incidence/lifetime) 
= intake from inhaling suspended material @Ci/lifetime); and 
= intake of material in vegetablewt h m  aerial deposition (pCiietime) 
= intake of material in animal products from aerial deposition @Ci/lifetime) 
= HEAST slope factor for ingestion (rlpci) 
= HEAST slope factor for inhalation (r/pCi) 

IaAl 
SFhg 
SF,, 

A farmer living downwind of a plume of U-238 particles has been selected as the example for this 
calculation. The total intake by inhalation for this hypothetical receptor for each pCi of U-238 per m3 
of air is calculated in Section S.l. Similarly, the intake from each pCi of U-238 per m3 of air h m  
eating vegetables and animal products grown downwind of air emissions are calculated in Sections 
S.1.2 and S.1.3. Substituting these values into Equation S-10, along with the appropriate HEAST 
Slope Factors of inhalation and ingestion of d u m  yields: 

ILCR,, u238 = (115910 m3/lifetime)(5.2 x rlpci) 
+ [(C, u238 pCi/m3)(14&621m3/lifetime) 

% u238 = (C, un8 pCi/m3)(6.1 x 

0 
+ (C, u238 pCi/m3)(321907 m3/lifetime)](2.8 x 10" r@i) ( S - W  

r-pCi/m3-lifetime) 

The constant 6.1 x 
U-238 in air from all airborne exposures. 

r-pCi/m3-lifetime is the ILCR to the resident adult produced by each pCi/m3 of 

S.3 WATEREXPOSURES 
The Great Miami River user is used to demonstrate the calculation of the water URFs and UTFs 
presented in Exhibits S-5 through S-10. 
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4 3 4 4 
EXHIBIT S-5 

Unit Risk Factors for Radionuclides in SoiVSediment 
for Current Potential Scenarios (ILCR-glpCi) 

- R R e c e p ~ W h ~ ~ p O s ~  Receptors whose Exposure Factors Receptors Whose Exposure 
Factors Are Uniquely Defined AreUnaffdby the Resence Factors Are Uniquely Delined 

by Existing Access Controls or Absence of Access Controls by a Lack of Access Controls 

0 
T=spassing Off-PropCw 0 f f - m  T=Ippssing 

- - -  alild - - off- _ -  Uscrof U s c r d  _ _  - a l i l d - - _  - 

Visitor coavola Farma G r O a m 0 1 1 ) a - d ~ ~  Wptcr coavoll 

- . -  _ _ _  - -  
Acas Pmpcrty Mut8tMilL GMRivcr wlo Acasr 

Age 1% Age 7-18 Age 1-70 A m  1-70 ARC 1-70 Age7-18 

Ingestion of soil/sedirnen! 
Extenralradiationexposlm . _  - -  

Ingestion of meat 0 

Ingestion of milk 
URANIUM SERIES 
U-238 + 2 dtrs 5.1E-08 4.1E-10 M 5.7E-08 M 1.2E-08 

0 - 

IU-238 3.OE-11 7.98-12 M 3.2E-08 M 2.4E-10 
U-234 4.3E-11 8.OE-12 M 3.2E-08 M 2.4E-10 
Th-230 7.7E-11 6.8E-12 M 2.6E- 1 I M 2.OE-10 

Fg;:".. 1.7E-09 1.3E-I1 M M O.OE+OO 35E-06 M M 

Ra-226 + 8 dUS 8.6E-06 6.6E-08 M 2.2E-06 M 2.0E-06 
8.6E-06 6.6E-08 M 3.4E-07 M 2.0E-06 
1.7E-08 1.9E-10 M 3.4E-07 M 5 x-09 
8.4E-06 65E-08 M O.OE+OO M 1.9E-06 

3.9E-10 9.6E-09 
Pb-210 + 2 dtrs 2.3E-10 3.2E-10 

Pb-210 1.9E-10 25E-10 M 2.78-06 M 7.4E-09 
ACTINIUM SERIES 
U-235 + 1 dtr 3.4E-07 2.6E-09 M 3.2E-08 M 7.9E-08 0 TU-235 3.4E-07 2.6E-09 M 3.2E-08 M 7.9E-08 
Pa-231+ 8 dtrs 1.3E-06 9.8E-09 M 3 .OE-09 M 2.9E-07 

Pa-23 1 3.7E-08 3.3E-10 M 6.3E-10 M 9.9E- 
Ac-227 + 7 dtrs 1.2E-06 95E-09 M I .2E-08 M 2.8E-07 

Ac-227 3.7E-11 1.3E-10 M 9.38-09 M 4.0E-09 
THORIUM SERIES 
'Ih-232 + 10 dtrs 1.2E-05 9.3E-08 M 3.4E-10 M 2.8E-06 

4.1E-06 3.2E-08 M 232-07 M 95E-07 
O.OE+OO 4.8E-11 M 2.7E-07 M 1.4E-09 
8.0E-06 6.1E-08 M 9.3E- 1 1 M 1.8E-06 

7.7E-06 5.9E-08 M O.OE+OO M 1.8E-06 
TRANSURANICS AND FISSION PRODUCTS 
Am-241 7.0E-09 1.7E-10 M 6.2E- 10 M 5.1E-09 

3.7E-11 6.OE-12 M 2AE- 1 I M 1.8E-10 

I 
7.8E-10 1.lE-11 M 1.9E-11 M 3.4E- 10 

fii;; 
Sr-90 + du O.OE+OO 1.7E-11 M 5.1E-05 M 5.2E-10 

3 r - 9 0  O.OE+OO 1.6E-11 M 4.7E-05 M 4.8E-10 
1.9E-I1 Tc-99 8.6E-13 6.3E-13 M 55E-05 M 

(3-137 + dtr 2.9E-M 2.2E-08 M 9.8E-06 M 6.6E-07 
ICs-137 O.OE+OO 1.3E-11 M 9.8E-06 M 4.0E- 10 
Np-237 + d~ 6.1E-07 4.8E-09 M 15E-07 M 1.4E-07 

l.lE-08 1.9E-10 M 15E-07 M 5.7E-09 
4.OE-11 1.1E-IO M 8.2E-12 M 3.2E-09 

Pu-239 2.4E-11 l.lE-10 M 8.6E-12 M 3.3E-09 
Pu-240 3.9E-11 l.lE-10 M 8.6E-12 na 3.3E-09 
Pu-239/240 3.9E-11 1.1E-IO M 8.6E-12 M 3.3E-09 
Ru-106 + Rh-106 9.6E-07 7.3E-09 M 9.0E-08 M 2.2E-07 

u-233 This uposun pathwry is included whcn calculating unit 
M Not evaluated for a d  hpds of exposares fmn ah and water to lhis rrceptor a= pmcnted as air and water URFs, rrspdvcly. 

7 9 - 2 3 7  
Pu-238 

6.OE-11 8.1E-12 M 3.2508 M 2.4E-10 0 for this scenario. 
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4344 EXHIBIT S-8 
Unit Risk Factors for Radionuclides in SoiVSediment 

for Future Potential Scenarios (ILCR-glpCi) 
Farms Typical RME  p property  prom 
using  p property  property Resident Home 

GM R i v a  Resident FalTlllX Child Builder 
Age 1-70 Age 1-70 Age 1-70 Age 1-6 Age 19+ 

0 
._ - -_*  - _ _  0 -  _ *  __ _ _ _  -- _- Ingestion of Soivsediment - - - _ _  - 

External radiation exposure 0 0 

Ingestion of vegetables 0 

Ingestion of meat 
Ingestion of milk 0 

URANIUM SERIES _ _  
U-238 + 2 dtrs M 2 2 - 0 7  2.0E-06 1.8E-07 1 .Em 
IU-238 M 3.4E-08 3.1E-07 3.7E-08 8.1E-11 
U-234 M 3.4E-08 3.1E-07 3.7E-08 8.1E-11 
Th-230 M 1.2E-09 4.1E-08 5.9E-09 6.E-11 
Ra-226 + 8 dtrs M 3.3E-05 2.6E-04 2.OE-05 2.6E-07 

M 3.2E-05 25E-04 1.9E-05 2.6E-07 
M 2.1E-07 1.9E-06 2.6E-07 l.lE-09 
M 3.2E-05 2.SE-04 1.8E-05 25E-07 

M 2.88-06 2.48-05 2.4806 3.3E-09 
M 2.2E-06 1.8E-05 1.9E-06 2.6E-09 

ACTINIUM SERIES 
U-235 + 1 dn M 1.3E-06 1 .OE-05 7.9E-07 1 .OE-08 1 U-235 M 1.3E-06 1 .OE-O5 7.9E-07 1 .OE-08 

4.0E-08 
M 1 5E-07 1.4E-06 1.3E-07 1 AE-09 
M 4.6E-06 3.7E-05 2.8E-06 3.8E48 
M 5.1E-08 l.lE-06 1 SE-07 1.4E-09 

THORIUM SERIES 
Th-232 + 10 dtrs M 4.5E-05 35E-04 2.78-05 3.6E-07 

Th-232 M 9.5E- 10 3.6E-08 5.4E-09 6.1E-11 
M 1.6E-05 1.2E-04 922-06 1 X-07 

p l d u  Th-228 + 7 dm M 3 .OEG 2.3E-04 1.7E-05 2.4E-07 

Rn-220 + dm M 2.9E-05 2.3E-04 1.7E-05 2.3E-07 
TRANSURANICS AND FISSION PRODUCTS 
Am-241 M 5.6E-08 1 .OE-06 1.3E-07 1.4E-09 

M 6.4E-09 5.0E-08 3.7E-09 5.1E-11 

Pa-23 1+ 8 dUS M 4.7E-06 3.8E-05 2.9E-06 

E i ; 7 d l r s  

M 1.2E-07 1.2E-06 1.8E-07 5.OE-10 

M 3.7E-09 5.5E-08 6.6E-09 7.9E-11 

Sr-90 + du M 1 .OE-O5 7.9E-05 15E-05 1.8E-10 
3 r - 9 0  M 9.2E-06 7.2E-05 1.3E-05 1.7E-10 
TC-99 M 7.8E-06 6.1E-05 1.2E-05 65E-12 

ICs-137 M 1.7E-06 1.4E-05 2.0E-06 1.4E-10 
CS- 137 + dtr M 1.2E-05 9.7E-05 8.2E-06 8.6E-08 

Np237 + du M 3.2E-06 25E-05 1.9E-06 2.OE-08 
lNp237 M 9.2E-07 7.7E-06 6.0E-07 1.4E-09 
PU-238 M 1.1E-08 6.2E-07 9 . 9 3 8  l.lE-09 
PU-239 na 1.1E-08 65E-07 9.9E-08 1.2E-09 
PU-240 M 1.1E-08 632-07 9.9E-08 1.2E-09 
PU-2391240 M l.lE-08 65E-07 9.9E-08 1 2E-09 
Ru-106 + Rh-106 M 3.7E-06 2.8E-05 2.1E-06 2.9E-08 

M 3.4E-08 3.1E-07 3.7E-08 8.E-11 
Thio exposure pathway is included when calculating unit risks for this scenario. 0 u-233 

na NOI evaluated for soil. Impacts of urposures from air and water to this receptor are ptscnted air and water URFs, mpcctively. 
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EXHIBIT S-9 4344 
UNIT RISKS FOR CHEMICALS IN WATER FOR FUTURE LAND USE SCENARIOS 

e 
Typical RME on- on- 

Farmer - On- - - on---- -Property-- property - - -- 
_ _  _ _  - _ _  _ _  

using Property Property Resident Home 
GM River Resident Farmer Child Builder 
Age 1-70 Age 1-70 Age 1-70 Age 1-6 Age 1% 

- .  

-Drinkbig water 0 0 0 0 

Inhalation of VOCs 0 0 0 

Ingestion while swimming 0 

Ingestion of vegeatables 0 0 0 0 

Ingestion of meat 0 0 0 0 

Ingestion of milk 0 0 0 0 

Ingestion of fish 0 

Dermalcontact bathing 0 0 0 0 

Dermal contact swimming 0 - 

Beryllium 2.04 x 10-l NA NA NA NA 
- 

Aroclor- 1254 2.45 x l e  NA NA - NA NA 

Aroclor- 1260 

Benzene 

B e r n (  a)pyrene 

bis(2-Ethylhexy1)phthalate 

Chloroform 
Methylene chloride 

N-nitrosodiphen ylamine 

Tetrachloroethene 

Trichloroethene 

Vinyl chloride 

4.74 x 102 

3.78 x lo-' 

3.87 x 10' 

4.63 x 10-3 

1.05 x 1U' 

3.08 x 1U2 

2.14 x 10-3 

4.03 x lU2 

8.77 x l o 3  

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

2.36 x 1d' 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.84 x Id 

NA - Not applicable to this scenario or toxicity value not available. 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

6.11 x ld' 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
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EXHIBIT $10 

UNIT TOXICITY FACTORS FOR CHEMICALS IN WATER 
FOR FUTURE POTENTIAL SCENARIOS (HAZARD INDEX-Umg) 

Drinking wata 
Inhalation of vocs 
Ingestion while swimming 
Ingestion of vegetables 
Ingestion of meat 
Ingestion of milk 
Ingestion of fish 
Dermal contact: bathing 
Dermal contact: swimming 

0 -  

0 

0 

0 

0 

0 

Antimony 

Arsenic 

Barium 

Beryllium 

Cyanide 

Lead 

Manganese 

Mercury 

Molybdenum 

Nickel 

silver 

zinc 

Uranium 

ltl,l-Trichloroethane 

2-Butanone 

Acenaphthene 

Acetone 

Anthracene 

Benzoic Acid 0 Bis(2ethylhexyl)phthalate 

carbon disulfide 

3.75 x lo+' 

3.06 x 10'' 

2.42 x 1 6  

1.11 x lo+' 

NA 

9.98 x 10' 

1.78 x 16 

1.1 x lo*' 

1.78 x 100 

2.20 x lo4 

NA . 
5.59 x 1 6  

5.69 x 10" 

1.36 x lo*' 

1.38 x lo*' 

9.4ox 1 6  

3.04 x lo*' 

5.57 x lop 

2.95 x 16 

2.59 x 1 6  

4.56 x 10' 

3.45 x lo*' 

1.63 x lo+' 

NA 

NA 

NA 

NA 

2.76 x lo+' 

NA 

NA 

NA 

NA 

NA 

4.06 x lo+' 

NA 

NA 

NA 

1.38 x lo*' 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

S-31 

NA 

NA 

NA 

NA 

2.76 x lo+' 

NA 

NA 

NA 

NA 

NA 

4.06 x lo+' 

NA 

NA 

NA 

1.38 x lo+' 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.29 x lo+' 

NA 

NA 

NA 

NA 

NA 

1.78 x lo+' 

NA 

NA 

NA 

5.08 x 10" 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

MA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
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EXHIBIT S-10 
(Continued) 0 

FmtX Typical RME on-RoPerty On-RoPerry 
using On-RoPerty On-RoPaty Resident Home 

GM River Resident FiUlIlfX Child Builder 
._ - _ _  _ _  - __ Age 1-70 _ _  Age 1-70 _ _ _  Age 1-70- Age 14-- Age-lW-. _ _ _ _ _  

chloroform 1.60 x lW1 NA NA NA NA 

chlorobenzene 2.86 x lo*' NA NA NA NA 

Di-n-butylphthalate 7.9 x lo+' NA NA ..NA - NA 

Dibenzofuran 7.18 x lo+' NA NA NA NA 

Fluoranthene 2.29 x lo+' NA NA NA NA 

Methylene chloride 6.84 x lo+' NA NA NA NA 

Pyrene 6.90 x lo*' NA NA NA NA 

NA = Not applicable to this scenario or toxicity value not available. 
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S.3.1 Drinkinn Water Innestion Pathway 
Ingestion of contaminated drinking water can be a major contributor to environmental intakes of a 

constituent of concern. An estimate of intake from drinking water is calculated from Equations 7-3 
and 7 4  of the FEMP Risk Assessment Work Plan Addendum (DOE 1992). The intake equations are: 

0 

. .  

where- 

I,,,, 
C, = concentration i* in water (pCi/L,, rad) ( m a ,  chem) 
IR = ingestionrate (L/d) 
EF = exposure frequency (d/yr) 
ED = exposureduration@) 
BW = body weight (kg); and 
AT 

= intake of i* contaminant from drinking water (pCi, rad) (mglkgd, chem) 

= averaging time (d); for noncarcinogens, AT equals (ED) (365 dyr [EPA 1991~1); for 
chemical carcinogens, AT equals (70-year lifetime) (365 d/yr) 

Ingestion of water containing U-238 by a resident adult for a 70 year lifetime has been selected for the 
example calculation. The ingestion rate (IR) is 2 L/d. The exposure frequency is 350 days per year 
(EF= 350 Q). The exposure duration (ED) is 70 years. The lifetime intake is given by Equation S- 
24, above. Using the presented parameter values, this becomes: 

0 

Since the exposure models used in this scenario respond linearly to changes in concentration, they 
predict that each pCi/L of U-238 in water will produce a lifetime intake of 49,000 pCi of U-238 via 

this one pathway. 

S.3.2 Incidental Innestion of Surface Water While Swimming 
People living near bodies of water receiving contaminated runoff may accidentally ingest contaminated 
water while swimming. Intake from incidental ingestion of surface water while swimming is 
quantified Using Equations S-24 and S-25. 

Ingestion of surface water containing 1.0 pCi/L of U-238 (C, uu8) while swimming has been selected 
for the example calculation. The ingestion rate (XR) is 0.05 L/hr. The exposure time (ET) is 2.6 hr/d, 

the exposure frequency is 7 days per year (EF = 7 Q), and the exposure duration (ED) is 70 years. 
The lifetime intake for U-238 is estimated using Equation S-24, above. Using the presented parameter 
values, this becomes: 

- 
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~ - 
Since the exposure models used in this scenario respond linearly to changes in concentration, each 

-pCi/L OfU-238 in water-h produce a lifetime intake of 63.7 pCi of U-238 via this one pathway. 
. .- - - _ _  -. ._ -- - - _ _  - . - - _. . - - -. _ _  

S.3.3 Volatiles Released by Showering and other Household Water Uses 
The amount of a chemical taken into the body via exposure to volatilization of chemicals from 
showering is calculated as follows: 

where 

D S  - - con taminant dose due to showering (mg/d) 
NS = average number of showers per day (shower/d) 
TS = time in shower (hr/shower) 
I = inhalation  ate (m3/hr> 
a = air exchange rate between shower and rest of house (hr-’) 
F = shower water flow rate (m3/hr) 
va = ’ volume of showers (m3) 
H = Henry’s Law Constant (atrn-m3/mol) 
C = chemical concentration in tap water (mg/L) 

Intakes from exposures to volatization of chemicals in water from other household uses is calculated as 
follows: 

r 1 

~ (S-29) 

where 

T,, = ExposureTime@r/d) 
QW = water use in home (L/d) 
Q, = volume of air exchange rate for home (m3/d) 
M = mixing factor 

Total intake of contaminant due to showering and other household uses is the sum of Equations S-28 
and S-29. 0 
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For most metals, and hence most radionuclides at the FEMP, volatilization is not a significant pathway 
because penetration through the skin is minimal. Therefore it is not quantitatively presented for 0 
uranium. 

.. -. - - - _. - S.3.4 .- Dermal Contact While Swimming - __ - - - . - 

The amount of a chemical taken into the body upon exposure via dermal contact is referred to as an 
absorbed dose and is calculated using the following equation: 

~ . .  - 
(S-30) 

where 

AB, 
cwi = concentration of the i* constituent in water (mg/L) 
SA = skin surface area available for contact (cm2) 
PC = dermal permeability constant (L/cm2/hr) 
ET = exposuretime(hr/d) 
ED = exposuredurationQr) 
EF = exposure frequency (d/yr) 
B W  = bodyweight(kg) 
AT 

= amount of the i* constituent absorbed from contact with water (mg/kgd) 

= averaging time (d); for noncarcinogens, AT equals (ED) (365 d/yr); for chemical 
carcinogens, AT equals (70-year lifetime) (365 d/yr) 0 For most metals, and hence most radionuclides at the FEMP, dermal absorption is not a significant 

pathway because penetration through the skin is minimal. Therefore it is not quantitatively presented 
for uranium. 

S.3.5 Dermal Contact While Bathing 
The amount of a chemical taken into the body upon exposure via dermal contact is referred to as an 
absorbed dose and is calculated using Equation S-30. For most metals, and hence most radionuclides 
at the FEMP, dermal absorption is not a siflicant pathway because penetration through the skin is 
minimal. Therefore it is not quantitatively presented for uranium. 

S.3.6 hination of Venetables 
Eating vegetables irrigated with ccmtaminated water can contribute to the total intake of contaminants 
by humans. Estimating the magnitude of this intake is a two step process. First the concentration in 
the vegetables must be estimated. If measured values are not available (e.g. future exposures) this 
concentration is estimated using Equation 7-9 from the FEMP Risk Assessment Work Plan Addendum 
(DOE 1992). The intake equation is: 
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r 1 
(S-31) 

concentration of i* contaminant in plants as a result of irrigating plants with 
contaminated water (pCi/g; rad) (mug, chem) 
effective depletion constant of i& contaminant on the surface plants also known as the 
weathering removal rate m-') 
radioactive or chemical decay constant of i* contaminant (hr-') 
dry soil to wet plant partitioning coefficient of i* contaminant (C,JC~ 
irrigation deposition rate (pCi/m2-hr, rad) (mg/m2-hr, chem) 
fraction of year plant is irrigated (unitless) 
effective dry surface density of the soil (m2) 
fraction of water borne material retained on plant surface (unitless) 
growing season (hrs) 
duration of irrigation use (hrs) 
duration of period between harvest and consumption (hrs) 
agricultural yield (g/m2) 

Vegetables irrigated with water containing U-238 (C, u238) have been selected for the example 
calculation. The mean irrigation rate (dJ per unit area is 0.081 L/m2-hr, so the rate of constituent 
deposition by irrigation is (C, U s 8  pCi/L) (0.081 M2-hr). and the fraction of the growing season that 

the plant is kigated (fd) is 1. The duration of irrigation is 70 years (bW = 613,200 hrs). The fraction 
of water borne material retained on the plant surface (rw) is 0.2. The weathering removal rate (A,,,) is 
0.0021 hf'. The dry soil to wet plant partitioning coefficient of U-238 in the reproductive portions of 
vegetables (B,,,,) is 4 x lo". The effective dry surface density of the soil is 150,000 s/m2. The 
agricultural yield is (Y) 1,500 g/rn2. The growing season 4 is 1,440 hours. The period between 
harvest and consumption (t,J is 24 hours. The radiological decay constant of U-238 A,, is 1.77 x 

hf'. This value is so small, that the exp(-A, t,,) term approaches a value of 1 (i.e. no significant 

decay). 
Substituting these parameter values into Equation S-31 and simpllfyins yields: 

Once the constituent's concentration in the vegetables is estimated, the resulting intake by humans can 
be estimated using Equations S-7 or S-8. Continuing the example begun in Equation S-32, humans 
ingest vegetables from the study area for a 70 year lifetime. The calculated concentration of U-238 in 

S-36 
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vegetables is about (q u238 p ~ i / ~ )  (6.22 x L/g). The exposure frequency is 350 days out of per 
year (ET= 350 d&). The consumption rate of vegetables and fruit grown in the study area is 122 
grams per day (FI x IR). The exposure duration (ED) is 70 years per lifetime. The lifetime intake of 
U-238 from this food supply may be estimated by Equation S-7. Using the presented parametex 

Since the exposure models used in this scenario respond linearly to changes in concentration, each 
pCi/L of U-238 in water will produce a lifetime intake of 18,592 pCi of U-238 via this one pathway. 

S.3.7 Ingestion of Beef and Dairy Products Produced with River Water 
This scenario assumes that river water is used for stock water and irrigation of feed. Animals drinking 
the water ingest contaminants directly. Plants irrigated with water take up constituents via root uptake, 
and direct deposition onto exposed surfaces by irrigation water. Ingestion of these plants by livestock 
also contributes to the body burden of these contaminants in the animals. Humans using animal 
products from these animals can ingest the contamination contained in them. 

The magnitude of the contaminant exposure by humans depends, in part, on the concentration of the 
constituent in the animal products. If measured values are not available (e.g. future exposures) this 
concentration can be calculated using the methodology set forth in the FEMP Risk Assessment Work 
Plan Addendum @OE 1992). The concentration of a contaminant in animal products, such as beef or 
milk, is estimated using the following equation: 

where 

- c, - concentration of i* contaminant in the animal product @ ~ i / m ~  for milk, pCi/g for 
beef, rad) (mg/L for milk, mg/g for beef, chem) 
concentration of i* contaminant in feed (pCi/g, rad) (mg/g, chem) 
concentration of contaminant in water @Ci/L, rad) (mg/L, chem) 
element (stable) transfer coefficient that relates the daily intake by an animal to the 
concentration of i* contaminant in an edible portion of the animal product (d/L for 
milk, d/g for meat) 
consumption rate of contaminated feed by livestock (g/d) 
consumption rate of contaminated stock water by livestock (L/d) 
radioactive or chemical decay constant of i* contaminant (hf’) 
duration of period between harvest and consumption (hrs) 
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If measured values for the concentrations of constituents in stored feed are not available (e.g. future 
exposures) this concentration is estimated using Equation 7-9 from the FEMP Risk Assessment Work 

Plan Addendum (DOE 1992). The equation is: 

where 

effective depletion constant of i* contaminant on the surface plants also known as the 
weathering removal rate (w') 
radioactive or chemical decay constant of i* contaminant (hr-') 
dry soil to wet plant partitioning coefficient of i* contaminant (c~Jc,) 
concentration of i* contaminant in plants as a result of irrigating plants with 
contaminated water @Ci/g, rad) (mglg, chem) 
irrigation deposition rate @Ci/m2-hr, rad) (mg/m2-hr, chem) 
fraction of year plant is irrigated (unitless) 
effective dry surface density of the soil @)in2) 
fraction of water borne material retained on plant surface (unitless) 
growing season @rs) 
duration of irrigation use @rs) 
duration of period between harvest and consumption (hrs) 
agricultural yield (a2) 

This example assumes that stored feed is irrigated with river water containing U-238. The mean 
irrigation rate (d,,,)per unit area is 0.081 L/m2-hr, so the rate of constituent deposition by irrigation is 
(c, u238 p ~ i / ~ )  (0.081 Lim2-1~) and the fraction of the growing season the plant is irrigated (fd) is I. 
The duration of irrigation (hw) is 70 years. The fraction of water borne material retained on the plant 
surface (r,) is 0.2. The weathering removal rate (A,,,) is 0.0021 E'. The soil to wet plant 
partitioning coefficient of U-238 in the reproductive portions of feed (BiV($ is 8.5 x lo-? The 
effective dry surface density of the soil is 150,OOO g/m2. The agricultural yield is 1,500 glmz (Y). 
The growing season 4 is 3,312 hours. The period between harvest and consumption (h) is 2,160 
hours. The radiological decay constant of A,., for U238 is 1.77 x 

that the exp(-l, t& term approaches a value of 1 (Le. no sigmficant decay). Substituting these 

parameter values into Equation S-35 and simplifying yields: 

h-' '. This value is so small, 
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Once the concentration in stored feed has been estimated, its contribution to constituent levels in beef 
and dairy products can be calculated using Equation S-34. Continuing the example begun in Equation 
S-36, the calculated concentration of U-238 in Stored feed attributable to irrigation is about (G m8 

pCi/L) (1.24 x Ug). In this study, a cow is assumed to consume 25,000 gJd of potentially 
. - . . contaminated -- - feed _. (Q). The plant to beef and p-lt  to biomgferfactors for U-238 Ip cows_are_-- - _ _  - 

8.5 x 1u7 d/s p,,, vus> 2 x io-’ d / m ~  (Fd md, respectively. The time between h e s t i n g  and 
consumption of stored feed is 2160 hours. The radiological decay constant of U-238 h, is 1.77 x lo‘ 
l4 hf’. This value is so small, that the exp(-A, t& term approaches a value of 1 (Le. no significant 

decay) for both meat and milk calculations. Beef cows ingest about 50 L/d of water(&,), while milk 

cows ingest about 60 Ud. 

0 

Substituting parameter values for the beef ingestion scenario in Equation S-34 (C, = C,, u238) yields: 

Substituting parameter values for the mi& ingestion scenario in Equation S-34 (C, = Gd vu8) yields 0 
(S-38) 

Once the constituent’s concentration in the animal product is estimated, the resulting intake by humans 
can be estimated using Equations S-17 and S-18. Continuing the example calculation, the fanner 
ingests beef CO~tabhg (72  X lo-’ L/g)(C$m, pCi/L) Of U-238 (& U238 in Equation s-37) and dajl 
products COIktaining 2.22 X (L/mL)(Gms K/L) of U-238 (cwd u238 in Equation S-38) for each 
pCi/L of U-238 in water during a 70 year lifetime. The exposure frequency is 350 days out of every 
per year (EF= 350 d&). The fractions of beef and diary products ingested from the contaminated 
source (n x IR) are 75 g/d and 300 mL/d, respectively. The exposure duration (ED) is 70 years. The 
lifetime intake of U-238 fiom this supply of animal products is given by Equation S-17. Substituting 
the selected parameter values for the beef ingestion scenario, this becomes: 
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Substituting the selected parameter values for the davy products ingestion scenario, this becomes: 

L d  U73 = (q U238 &i/L)(222 x lo4 L/mL)(3W mL/d)(350 d&)(70 y/lifetime) ( s a )  
0 

L d  = (G U238 pCi/L)(1632 L/lifetime) 
- - _. . - - --- -- _ _ .  __ - -  - -- - _ - - - - - -  __ _ _  - ~ 

Since the exposure models used in this scenario respond linearly to changes in concentration, each 
pCi/L of U-238 in water will produce a lifetime intake of 132 pCi of U-238 via the beef ingestion 
pathway and 1,632 pCi of U-238 via the milk ingestion pathway. 

S.3.8 Inaestion of Fish 
If measured concentrations of a constituent in fish are unknown, they are estimated using Equation 7- 
19 of the FEW Risk Assessment Work Plan Addendum (DOE 1992): 

where 

0' C, = concentration of the constituent in fish @Ci/g, rad) (mg/g, chem) 
cw-i = 
BCF, = 
& = radioactive or chemical decay constant of i contaminant (hr-') 
th = duration of period between harvest and consumption (hrs) 

concentration of the i& constituent in surface water (pCi/L, rad) ( m a ,  chem) 
fish bioconcentration factor @Ci/g fish perpin, rad) (mg/g f s h  per mg/L, chem) 

Fish in water containing U-238 have been selected for the example calculation. The biotransfer factor 
from water to fish @CFF u238 ) is 0.002 L/g (USNRC 1984 ( ~uREG/cR-3585)). The period 
between harvest and consumption (6) is 24 hours. The radiological decay constant of U-238 

1.77 x 
significant decay). Substituting these parameter values into Equation S-41 produces: 

is 

br-'. This value is so small, that the e-(-A,, t& term approaches a value of 1 (Le. no 

Once the concentration in fish has been estimated, intake can be calculated as: 
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- - 
- IFi 

CFi - 

F I =  - 
I R =  

E F =  
E D =  
BW = 
AT = 

intake of i* constituent from fish ingestion @Ci, rad) (mg/kg-d, chem) 
concentration of i* constituent in fish @Ci/kg, rad) (mg/kg, chem) 
ingestion rate (g/d) 

- _ _  - - fraction ingested-from conraminated-source (unitless) - - - -  

exposure frequency (dh.r) 

body weight (kg) 
exposure duration 01) 
averaging time (d); for noncarcinogens, AT equals (ED) (365 d/yr); for chemical 
carcinogens, AT equals (70-y& lifetime) (365 d/yr) 

Continuing the previous example, it is assumed that a recreational fisherman ingests 54 grams of fish 
per day (IR x FI) from the study area for 70 years (ED). The exposure frequency (EF) is 350 d/y. 
The concentration of U-238 in fish from Equation S-44 is (C, uu8 pCi/L) (0.002 L/g). Substituting 
these parameters into Equation S-45 yields: 

Since the exposure models used in this scenario respond linearly to changes in concentration, each 
pCi/L of U-238 present in water will produce a lifetime intake of 2,646 pCi of U-238 via this one 0 pathway. 

S.3.9 Calculation of Unit Risk Factor For &kat Miami River User Scenario 
In this scenario, a hypothetical fanner uses river water for drinking, domestic uses, higation, stock 
water, and recreation (fishing and swimming). The total risks to the same receptor from these 
exposure pathways may be calculated as: 

where 

incremental Lifetime Cancer Risk (risk of cancer incidence/lifetime) 
intake from drinking water (pCi/lifetime) 
intake from ingesting vegetables and fruit @Ci/lifetime) 
intake from ingesting meat @Ci/lifetime) 
intake from ingesting diary products @Ci/lifetime) 
intake from incidental ingestion while swimming @Ci/Metime) 
intake from eating fish @Ci/lifetime) 
intake from absorption while bathing (pCi/lifetime) 
intake from absorption while swimming @Ci/lifetime) 
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= intake from inhalation while bathing (pCi/lifetime) 
= HEAST slope factor for ingestion of constituent i (rtpci) 
= HEAST slope factor for inhalation of constituent i (r/pCi) 

SFing i 
 SF^ i 

0 
A fanner living adjacent to the Great Miami River has been selected as the example for this 

- calculation- The total intake for this hypothetical receptor for-each pCi/L of U-238 in- wakr !Tom - 
these pathways have been calculated in Sections S.3.1 through S.3.8. Substituting these values into 
Equation S-46, along with the appropriate HEAST slope factors for ingestion and inhalation of 

._ -- - 
- -- 

d u m y i e l d s :  _ -  

The constant 2.0 x 
pCi/L of U-238 in Great Miami River water €?om all water pathways investigated. 

s.4 SOIL AND SEDIMENT EXPOSURES 
The on-property resident RME is used to illustrate the calculation of soil URFs and UTFs presented in 
Exhibit S-11 through S-16. 

r-pCi/L-lifetime is the JLCR to the Great Miami River User produced by each 

S.4.1 Incidental Ingestion of Soil or Sediment 
Evaluation of the soil/sediment ingestion pathway is performed using Equations 7-7 and 7-8 from the 
FEW Risk Assessment Work Plan Addendum (DOE 1992): 

where 

4i = 
Csi 

- - 
r R =  
c F =  
F I =  
E F =  
E D =  
BW = 

intake ftom soil or sediment for isotope i @Ci, rad) (mg/kgd, chem) 
concentration of isotope i in soil or sediment @Ci/g, rad) (mgg, chem) 
ingestion rate (g/d, rad) (g/d, chem) 
conversion factor loa kg/mg 
fraction ingested from contaminated source (unitless) 
exposure frequency (d/yr) 
exposure duration (yr) 
body weight 0;s) 
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Unit Risk Factors for Radionuclides in Water 
for Current Potential Scenarios (ILCR-L/pCi) 

Receptors Whose Exposure Receptors whose Exposure Factors Receptors Whose Exposure 
Factors Are Uniquely Defined Are Unaffected by the Presence Faaors Are Uniquely Defined 
by Existing Access Controls or Absence of Access Contxols by a Lack of Access Controls 

nespassing off-property Off-propaty nesP=ins 
Off- use% of user of Child 

-~w/oAccess--- -- -- - 
Child 

.. - - _. - - - - w/Access -Ropaty MeatBtMilL GMRiver - 

Visitor Conmls Farma GrownOn-site Water Controls 
Age 7-18 Age 19, Age 7-18 Age 1-70 Age 1-70 Age 1-70 

Drinking watez e 0 

Inhalation of volitalized radon 
Ingestion while swimming 
Ingestion of vegetables 0 0 

Ingestion of meat e 0 0 

Ingestion of milk 0 0 e 

Ingestion of fish 0 

URANIUM SERIES 

0 0 
. -  - 

E-;; 2 dtrs M 
M 1.9E-06 7.9E-09 2.0E-06 M 

M M l.lE-06 4.5E-09 l.lE-06 M 
M M l.lE-06 4.5E-09 l.lE-06 M 

Th-230 M M 8.3E-07 3.6E-11 1.0E-06 M 
Ra-226 + 8 dtrs M M 5.4E-05 1.2E-07 7.4E-05 M 

M M 8.8E-06 2.7E-08 1.2E-05 M 
M M 8.OE-06 2.7E-08 l.lE-05 M 
M M 8.5E-07 O.OE+OO 8.5E-07 
M M 6.9E-08 O.OE+OO 6.9E-08 

Pb- 10+2dtrs M M 4.5E-05 9.1E-08 8.3E-05 M 
Pb-210 M M 3.5E-05 7.OE-08 6.4E-05 M 

ACTINIUM SERIES 
M M l.lE-06 4.5E-09 l.lE-06 M 
M M 1.lE-06 45E-09 l.lE-06 M 1 U-235 

Pa-23 l+ 8 dtrs M M 2.8E-05 1.4E-09 3.1E-05 M 
Pa-23 1 M M 5.9E-06 2.9E-10 6.5E-06 M 

0227 + 7 dtrs M M 2.2E-05 3.9E-09 2.7E-05 M 
Ac-227 M M 1.8E-05 3.1E-09 2.2E-05 M 

THORIUM SERIES 
Th-232 + 10 dtrs M M l.lE-05 4.6E-10 1.3E-05 M 

M M 7.6E-07 3.3E-11 9.7E-07 M 
M -M 6.5E-06 2.2E-08 9.3E-06 M 
M M 6.5E-06 2.2E-08 9.3E-06 M 

M M 7.0E-07 3.OE-11 8.2E-07 
Rn-220 + dtrs M M 2.9E-07 O.OE+OO 2.9E-07 M 

TRANSURANICS AND FISSION PRODUCTS 
Am-241 M M 1 AE-05 1.2E- 10 5.0E-05 M 

M M l.lE-05 25E-08 l.lE-05 M 
M M 9.9E-06 2.3E-08 l.lE-05 M 
M M l.lE-05 6.7E-09 l.lE-05 M 

CS-137 + dU M M 3.7E-06 1.4E-07 35E-05 M 
M M 3.7E-06 1.4E-07 35E-05 M 
M M 1.6E-05 1.6E-09 1.7E-05 M 
M M 1.6E-05 1.6E-09 1.7E-05 M 

$% dtr 
I N p 2 3 7  

M M 1.4E-05 2.OE- 1 1 1.7E-05 M Pu-238 
Pu-239 M M 15E-05 2.1E-11 1.8E-05 
Pu-240 M M 1.5E-05 2.1E-11 1.8E-05 M 
Pu-2391240 M M 15E-05 2.1E- 1 1 1.8E-05 M 
RU-106 + Rh-106 M M 6.5E-07 1.7E-09 7.1E-07 M 

M M 1.8E-06 4.5E-09 1.8E-06 M 

f:;dtrs -222 + 4 dtrs 

\f ldW -228 + 7 dtrs 

M M 

0 U-235+1dtr 

P 
Th-232 

M M 3.5E-06 1.5E-10 4.4E-06 M M 

ggFdtr 

M 

a u-233 lhis e x p u r e  pathway is included when calculating unit risks for h i s  scenario. 
M Not evaluatcd f o r w w .  Impacts ofurposura fran Pirand d t o o t h i r  fcqxorue pumtcd h a n d  soil W s .  respcUivdy. 
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Unit Risk Factors for Radionuclides in Water 
for Future Potential Scenarios (ILCR-WpCi) 

FiTKNX Typical RME fi-FopatY O n - F O P W  
using Ch-FOPerty Otl-proPertY Resident Home 

GM River Resident Farmer Child Builder 
Age 1-70 Age 1-70 Age 1-6 Age 19+ Age 1-70 

0 
Drhkhlgwater 0 e e e 

e e 0 - - - ___-  - _ _  ____  - - _ _  Inhalarionofvolatilizedradoa -- 0 __ - 
Ingestion while swimming 0 

Ingestion of vegetables e e e 0 

Ingestion of meat e e 0 e 

Ingestion of milk 0 0 e e 

Ingestion of fish 0 

URANIUMSERIES 
U-238 + 2 dUS 2.0E-06 25E-07 
IU-238 l.lE-06 1.4E-07 
U-234 l.lE-06 1.4E-07 
Th-230 1 .OE-06 l.lE-07 

1.2E-05 l.lE-06 
l.lE-05 1 .OE-06 
8 x 4 7  l.lE-07 ti;:m Pb-210 + 2 dm 6.9E-08 8.3E-05 5.8E-06 8.8E-09 

Pb-210 6.4E-05 4.5E-06 
ACTINIUM SERIES 
U-235 + 1 dU l.lE-06 1.4E-07 

Pa-231+8dtrs 3.1E-05 3.6E-06 
Pa-23 1 65E-06 7.6E-07 
Ac-227 + 7 dUS 2.7E-05 2.9E-06 

Ac-227 2.2E-05 2.3E-06 

Ra-226 + 8 dUS 7.4E-05 6.9E-06 

1U-235 l.lE-06 1.4E-07 

THORIUM SERIES 
Th-232 + 10 dUS 1.3E-05 1.4E-06 

9.7E-07 9.8E-08 

9.3E-06 8.3E-07 

8.2E-07 8.9E-08 

t- 
9.3E-06 8.3E-07 

4.4E-06 4.E-07 

2.9E-07 3.7E-08 

jigk;: 
TRANSURANICS AND FISSION PRODUCTS 
Am-241 5 .OE-05 2.0E-06 
Sr-90 + dtr l.lE-05 1.4E-06 

TC-99 l.lE-05 1.4E-06 
CS-137 + dU 35E-05 4.8B-07 
ICs-137 35E-05 4.8E-07 
Np-237 + du 1 X-05 2.1E-06 
INp-237 1.7E-05 2.1E-06 
Pu-238 1.7E-05 1.8- 
Pu-239 1.8E-05 1.9E-06 
Pu-240 1.8E-05 1.9E-06 
Pu-239/240 1.8E-05 1.9E-06 
Ru-106 + Rh-106 7.1E-07 8.4E-08 a U-233 1.8E-06 2.4B-07 

2 r - 9 0  l.lE-05 1.3E-06 

1.9E-06 

l.lE-06 
8.3E-07 

l.lE-06 

5.4E-05 
8.8E-06 
8 .OE-06 
8.5E-07 . 
6.9E-08 
45E-05 
3.5E-05 

l.lE-06 

2.8E-05 
5.9E-06 

1.8E-05 

l.lE-06 

2.2E-05 

l.lE-05 
7.6E-07 
6.5E-06 
6.5E-06 
35E-06 
7.0E-07 
2.9E-07 

1 AE-05 
l.lE-05 
9.9E-06 
1.1E-05 
3.7E-06 
3.7E-06 
1.6E-05 
1.6E-05 
1.4E-05 
15E-05 
15E-05 
15E-05 
65E-07 
1.8E-06 

5.3847 
3.0E-07 
3.0E-07 
2.0E-07 
1.4E-05 
2.1E-06 
2.0E-06 
7.0E-08 
4.1E-09 
1.2E-05 
9.4E-06 

3 .OE-07 
3 .OE-07 
6.8E-06 
1.4E46 
5.3E-06 
4.2E-06 

2.5E-06 
1.8E-07 
15E-06 
1.5E-06 
8.1E-07 
1.6E-07 
1.7E-08 

4.2E-06 
5.2E-06 
4.8E-06 
4.2E-06 
1 x-06 
1.2E-06 
5.1E-06 
5.1E-06 
3.4E-06 
3.6E-06 
3.6E-06 
3.6E-06 
1.8E-07 
9.OE-07 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

M 
M 
M 
M 
M 
M 

M 
M 
M 
M 
M 
M 
M 

M 
M 
M 
M 
M 
na 
M 
M 
M 
M 
M 
M 
M 
na - 

This exposure pathway is included when calculating unit risks for this scenario. 
na Not evaluated for water. Impacts from exposures to air and soil for this receptor arc presented air and soil URFs. respectively. 

s-47 



. . . . .  

. . . . .  

0 

& 
H 

X 
m 
t 
d 

4 s 
X 

8 
d 

2 2 

% X X X X X  

% X X X X X  

X X X X X X  

u u u u u u  z z z z z z  

S-48 716 



w 

4344-  
FEMP-SWCRd FINAL 

M d  1993 

s49 2 
717 



4 3 4 4  
FEMP-SWCRJ FINAL 

March 1993 

e EXHIBIT S-16 

UNIT TOXICITY FACTORS FOR CHEMICALS IN SOIL 
FOR FUTURE LAND USE SCENARIOS 

_. - ._ ._ - _ _  - - - . -. - - - 
Fanner Using Typical On- 
GM River Property Resident 
Age 1-70 Age 1-70 

Ingestion of soilJsediment e 

Dennalcontacr soil e 

Ingestion of vegetables e 

Ingestion of meat e 

Ingestion of milk e 

- _. -. . __ 
RMEon-property - On-hperty on-property 

Fanner Resident Child Home Builder 
Age 1-70 Age 1-70 Age 1% 

e 

e 
~- 

Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium (food) 
Chromium 
cobalt 
Cyanide 

Molybdenum 
Nickel 
Selenium 
Silver 
Thallium 
Uranium 
Vanadium 
zinc - 

1.1 .2-Trichlor0- 1 22- 
IliflUOrOethane 
1.1.1 -Tric hlomethane 
1.1 -Dichloroethane 
1,l-Dichloroethene 
2.4-Dimethylphenol 
2-Butanone 
2-Chlomphenol 
DDT 
Acenaphthene 
Acetone 
Anthracene 
Benzoic acid 
Bis(2ethylhexyl)phthalate 
B romodichloromethane 
Butyl benzyl phthalate 
Carbon disulfide 
Chlorodane 

0 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

8.57 x 10' 
2.36 x 10' 
5.16 x lo3 

8.21 x 10' 
9.86 x 10' 

1.05 x 10' 
2.67 x lo5 
0.00 x loo 
4.31 x lo3 
2.48 x 10' 
1.00 x 10' 
6.07 x 10' 
1.56 x 10' 
3.13 x 10' 
5.26 x 10' 

1.63 x lo3 
3.99 x 10' 

3 . 6 0 ~  103 

4.24 103 

5.55 x 103 

1.22 x 103 

2.69 x 10' 
5.98 x 10' 
1.0 x loo 

1.32 x 10' 
9.17 x 10' 
7.5 x lo-' 
1.46 x 10' 
6.36 x lo3 
8.91 x 10' 
6.50 x lo' 
1.35 x lo' 

2.67 x 10' 
7.97 x lo' 
3.66 x 10' 
1.23 x 1 6  

5.57 103 

s-50 

8.60 x lo' 
2.41 x 10' 
5.19 x lo3 
3.88 x lo3 
8.21 x 10' 
9.87 x 10' 
4.52 x 10' 
1.07 x lo3 
9.45 x 105 
0.00 x loo 
4.32 x 10' 
2.49 x lo' 
1.01 x 10' 
6.14 x lo3 
1.59 x 10' 
3.13 x 10' 
5.45 x 10' 
6.00 x lo3 
1.82 x lo3 
3.99 x 10' 
122 103 

2.7 x 18' 
5.98 x 10' 
1.0 x 1 6  

1.32 x 10' 
9.17 x 10' 
7.5 x 10" 
1.49 x 10' 

8.91 x 10' 
6.54 x lo' 
1.35 x lo3 

2.67 x 10' 
8.03 x lo' 
3.66 x 10' 
1.25 x 1 6  

6.38 103 

5.64 x 103 

3.40 x loo 
9.65 x 10' 
2.16 x 10' 
1.71 x 10' 
3.87 x 10' 
4.42 x loo 
2.69 x 10' 

9.64 x 104 
0.00 x 1 0  
1.78 x 10' 
5.70 x lo' 
4.60 x 10' 
2.73 x 10' 
9.43 x 10' 
2.95 x lo' 
2.27 x loo 
3.31 x 10' 
8.38 x lo3 
1.93 x 10' 
4.89 x 10' 

1.05 x 10' 
2.32 x 10' 
3.90 x loo 
5.36 x 10' 
3.57 x loo 
3.01 x l@ 
9.61 x 10' 
3.09 x 10' 
3.47 x loo 

5.02 103 

3.30 x 1 0 3  
5.37 103 

5.81 103 

5.07 x lo2 
1.06 x loo 

1.42 x 10' 
1.32 x lo' 

6.26 x lo' 
8.35 x lo' 
5.01 x lob 
5.01 x lo5 
2.78 x lob 
2.01 x lo' 

4.17 x lob 
1.25 x 10' 
0.00 x loo 
2.50 x 106 
8.35 x lo' 

1.25 x 10' 
5.01 x lo5 
5.01 x 10' 
3.58 x 10' 
8.35 x 10' 

1.25 x 106 
NA 

4.00 x lob 
3.60 x lob 

2.84 x lo' 
1.13 x 104 
1.13 x lo3 

6.72 x lo5 

7.95 x lob 
1.42 x lob 
2.84 x lo' 
2.84 x lo' 

3.60 x lob 
9.45 x 10' 

5.01 1 0 5  

5.01 105 

3.58 1 0 5  

4.00 x 105 

3.68 103 

5.67 x 105 

2.84 x 105 
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Fanner Using TrpicalOn- RMJiOn-proPertY On-proPertY on-property 
GM Rivet Property Resident Fanner Resident Child Home Builder 

.. - - _ _  
Age 1-70- -- Age 1-70 ---Age 1-70 - Age 1-70 

chlorobenzene NA 7.40 x 10' 7.41 x 10' 2.89 x 10' 
Chloroform NA 4.70 x 10' 4.71 x 10' 1.83 x le 
Di-n-butyl phthalate NA 1.17 x lo3 1.19 x 10' 1.03 x 10' 
Dibenzofuran NA 3.12 x 10' 3.14 x 10' 1.74 X 10' 

2.53 x 10' Fluoranthene NA 2.75 x lo3 2.78 x 10' 

Methyl parathion NA 1.73 x 100 1.73 x le 6.91 x 10' 
Methylene chloride NA 2.05 x 10' 2.05 x 10' 7.98 x 10' 
Naphthalene NA 1.98 x 10' 1.98 x 10' 9.18 x 10' 

Phenol NA 1.57 x 10' 1.57 x 10' 6.19 x 10' 

Tetrac hloroethene NA 2.24 x 10' 2.24 x 10' 8.73 x 10' 
Toluene NA 9.04 x 103 9.04 x 103 3.52 x 10' 

Ethylbenzene NA 9.81 x 10' 9.82 x 10' 3.84 x 10' 

Fluorene NA 7.02 x 103 7.05 x lo3 3.66 x 10' 

Pentachlorophenol NA 4.41 x 10' 4.46 x 103 3.57 x 10' 

pyre= NA 3.95 103 4.00 x 103 3.43 x 10' 

Total Xylenes NA 2.22 x 103 1.90 x lo6 2.22 x 10' 
4.51 x 104 4.51 x 10' 1.75 x l(9 1.80 x lo5 NA 

1.80 x 1 0 5  
3.60 io5 
5.67 x 10' 
5.67 x lo' 
3.60 x lob 
1.42 x lo' 
1.01 x lo' 
2.27 x 10' 
3.98 x lo5 
1.42 x lo' 
1.89 x lo' 
9.45 x lob 
1.89 x lo' 

1.80 x 106 
1.80 x 10' 

3.60 x 105 
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AT = averaging time (d); for noncarcinogens, AT equals (ED) (365 d/yr); for chemical 
carcmogens, AT equals (70-year lifetime) (365 d&r) 0 

Incidental ingestion of soil by the hypothetical on-property receptor has been selected to illustrate how 
intakes via the soil ingestion pathway are estimated. The time weighted average annual ingestion rate 

- -  of soil over a 70-year lifetime from-the study area (Et x-FI) is about-O.109-g/d. The exposure- 
frequency is 350 days per year (EF= 350 d/y), and the exposure duration (ED) is 70 ywetime. 
Substituting these parameter values into Equation S 4 8  yields: 

- _ .  

Since the exposure models used in this scenario respond linearly to changes in concentration, they 
estimate that each pCi/g of U-238 in soil will produce a lifetime intake of 2,671 pCi of U-238 via this 
pathway. 

S.4.2 Dermal Contact with Soil or Sediment 
Dermal absorption may also occur upon contact with contaminated soil and sediment and is calculated 
using Equation 7-23 of the FEMP Risk Assessment Work Plan Addendum (DOE 1992): 

where 

= - - Csi 
SA = 
A F =  
ABS = 
c F =  
E D =  
E F =  
B W  = 
AT = 

amount of i* constituent absorbed during contact with soil or sediment (mg/kgd) 
concentration of i* constituent in soil or sediment (mg/kg) 
skin surface area available for contact (cm*/event) 
skin adherence factor (mg/cm2> 
absorption factor (unitless) 
conversion factoG kgimg) 
exposure duration (yr) 
exposure frequency (events&) 

averaging time (d); for noncarcinogens, AT equals (ED) (365 d/yr); for chemical 
carcinogens, AT equals (70-year lifetime) (365 d/y) 

M Y  weight OLg) 

For most metals, dermal absorption is not a sigruficant pathway because penetration through the skin is 
minimal. This example calculation is bemg performed for U-238, a metal. Hence e x p o m  via this 
pathway are not quantitatively presented for this example. 

5.4.3 Ingestion of Vegetables Grown in Contaminated Soil 
Plants grown in contaminated soil take up contaminants via root uptake. Ingestion of these plants by 0 
humans contributes to the total intake.of contaminants by humans. Estimating the magnitude of this 

S-52 
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intake is a two step process. First, concentrations in the plants are estimated. If measured values are 

not available (e.g. future exposures) concentrations in the plants are estimated using Equation 7-11 
from the FEW Risk Assessment Work Plan Addendum @OE 1992). The equation is: 

(S-52) 

where 

concentration of i* contaminant in food crops @Ci/g, rad) (mg/g, chem) 
concentration of i* con taminant in Soil @Ci/g, rad) (mg/g, chem) 

radioactive or chemical decay constant of i* contaminant (hr-l) 
duration of period between harvest and consumption (hrs) 

soil to wet plant partitioning coefficient of i* contaminant in forage (c,,/c.J 

Vegetable and fruits grown in soil containing U-238 (C,, u238) have been selected to illustrate how 
con taminant concentrations in plants can be estimated from contaminant concentrations in soil. The 
dry soil to wet plant partitioning coefficient of U-238 in the reproductive portions of vegetables and 
fruits (Bivcl,) is 4 x The period between harvest and consumption (th) for vegetables is 24 hours, 
and 720 hours for fruit. The radiological decay constant of U-238 & is 1.77 x yf ' .  This value 
is so small, that the exp( -A,, tJ term approaches a value of 1 (Le. no significant decay). Substituting 

these parameter values into Equation S-52 and simplifying yields: e 

Once the concentration in crops has been estimated, the quantity ingested by the on-property resident 
can be calculated using Equations S-7 or S-8. Continuing the previous example, the calculated 
concentration of U-238 in crops (C,, u238 in Equation S-53) is calculated to be 0.004 (C, u238 pCi/g) 
for each pCi/g U-238 in soil. The exposure frequency is 350 days per year (EF= 350 m). The 
consumption rate of vegetables and fruit grown in the study area is 122 grams per day (n x IR). The 
exposure duration (ED) is 70 years. Substituting these parameter values into Equation S-7 and solving 
produces a lifetime ingestion via vegetables (& vus> of: 

Since the exposure models used in this scenario respond bearly to changes in concentration, they 
estimate that each pCi/L of U-238 in water will produce a lifetime intake of 11,956 pCi of U-238via 
this pathway. 

s-53 
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S.4.4 Ingestion of Meat or Milk 

This scenario assumes that livestock is raised on contaminated soil. Feed and forage grown on 
contaminated soils take up constituents via root uptake. Ingestion of these plants by livestock 
contributes to the body burden of these contaminants in the animals. In addition to intake from 

_ _  contaminated f e d a n d  forage, cows may receive a significant intake from-soil ingestion if the soil is -- 
also a source of contamination (Zach and Mayoh 1984). Humans using animal products from these 
animals can be exposed to the contamination contained in them. 

0 
-- -- 

The magnitude of the contaminant exposure by humans depends, in part, on the concentration of the 
constituent in the animal products. If measured values are not available (e.g. future exposures) this 
concentration can be calculated using the methodology set forth in the FEMP Risk Assessment Work 
Plan Addendum (DOE 1992). The concentration of a contaminant in animal products, such as beef or 
milk, is estimated using the following equation: 

(S-55) 

where 

CAi 

Csi 

FAi 

2 

8 
Qr 
h, 
th 

concentration of i* contaminant in the animal product, ( p ~ i / ~  for milk, pCi/g for beef, 
rad) (mg/L for milk, mg/g for beef, chem) 
concentration of con taminant in soil @Ci/g, rad) (mg/g, chem) 
concentration of i* con taminant in forage @Ci/g, rad) (mug, chem) 
concentration of i* contaminant in feed (pCi/g, rad) (mg/g, chem) 
element (stable) transfer coefficient that relates the daily intake by an animal to the 
concentration of i* contaminant in an edible portion of the animal product (d/L for 
milk, d/g for meat) 
consumption rate of contaminated forage (pasture grass) (g/d) 
consumption rate of soil by livestock (g/d) 
consumption rate of contaminated feed by an animal (Ud) 
radioactive or chemical decay constant of i* contaminant (hr-') 
duration of period between harvest and consumption (hrs) 

If measured values for feed and forage are not available (e.g. future exposures) the concentration m 
these plants that is attributable to direct uptake from soil is estimated using Equation 7-11 from the 
FEMP Risk Assessment Work Plan Addendum (DOE 1992). The equation is: 

(S-56) 

where . 0 
s-54 
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cSb3 
Csi 
Biv(2) = dry soil to wet plant partitioning coeffcient of i* contaminant in forage (C,&,,) 

- A,, 
t,, 

= concentration of i* con taminaut in the plant, where p = g is forage, and p = f is stored 
feed (pCi/g, rad) (mg/g, them) 

= concentration of i* contaminant in soil @Ci/g, rad) (mglg, chem) 

= - __ radioactive - _ _ _  or chemical decay - constant of i* contaminant (hr-’) 
= duration of period between Wez and co&&nption @rS) 

- _. _ _  _ _ -  - __ 

The concentration of U-238 in plants grown in soil U-238 (Csbl u238) has been selected to illustrate 
how contaminant concentrations in feed and forage can be estimated - from contaminant concentrations 
in soil. The dry soil to wet plant partitioning coefficient of U-238 in feed and forage (Biv(2)) is 8.5 x 

gsodgplmr The periods between harvest and consumption (+,) of forage and stored feed are 0 
hours and 2,160 hours, respectively. The radiological decay constant of U-238 A,, is 1.77 x I d .  

This value is so small, that the exp( -1, t,,) term approaches a value of 1 (Le. no significant decay) 

for both feed and forage calculations. Substituting these parameter values into Equation S-56 yields: 

Once the concentration in vegetation has been estimated, concentrations in the animal product can be 
calculated using Equation S-55. Continuing the example begun in Equation S-57, the calculated 
concentration of U-238 in feed and forage attributable to soil uptake (Csf U238 and C,, U238 in Equation 
S-57) is about 0.0085 pCi/g for each pCi/g U-238 in the soil. In this study, cows consume 25,000 g/d 
of potentially contaminated forage ($), 25,000 @d of potentially contaminated feed (Q,), and 500 g/d 
of potentially contaminated soil (Q). The plant to beef and plant to milk biotransfer factors for U-238 
in cows are 2.0 x d/g (F~ )  and 6.0 x l o 7  d/mL (F&), respectively. The times between West ing 
and consumption (t,J of meat and milk are 24 hours and 480 hours, respectively. The radiological 

decay constant of U-238 4 is 1.77 x hf’. This value is so small, that the exp( -1, fJ term 

approaches a value of 1 (i.e. no sigmficant decay) for both meat and milk calculations. 

Substituting the parameter values presented for the beef cattle scenario in Equation S-55 yields a meat 
concentration (C,, of: 

(S-58) 

Substituting the parameter values presented for the dairy scenario in Equation S-56 yields a milk 

concentration (Csd u238) of: 0 
s-55 723 
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Once the concentrations of U-238 in animal products are known, the magnitude of intake by the on- 
property resident can be estimated. The farmer ingests beef containing 1.85 x 10: pCi/g of U-238 

Equation S-59) for each pCi/g of U-238 in soil over a 70 year lifetime. The exposure frequency is 
350 days per year (EF= 35w/y). The fraction ingested from the contaminated source (FI x IR) is 75 
s/d for beef, and 300 mL/d for dairy products. The exposure duration (ED) is 25,550 days. The 
lifetime intake of U-238 from this meat supply is given by Equation S-17. 

- 

(c,, u238 in Equation S-58) a d  dairy products C0n-g 5.55 X lo4 pCi/s Of U-238 (cd U238 h 

Substituting the appropriate parameter values for the beef ingestion scenario, produces a lifetime 
ingestion via meat &, vu8) of: 

Substituting the appropriate parameter values for the dairy product ingestion scenario, produces a 
lifetime ingestion via dairy products (b uus> of: 

Since the exposure models used in this scenario respond linearly to changes in concentration, each 
pCi/g of U-238 in soil will produce a lifetime intake of 340 pCi of U-238 via the beef ingestion 
pathway and an intake of 4079 pCi of U-238 via the beef ingestion pathway. 

S.4.5 Direct Radiation Exmsure 
Since the publication of the Risk Assessment Work Plan Addendum, EPA has published a new set of 
slope factors. Changes in these slope factors require the use of a different equation to calculate risks 
resulting from external radiation exposures from soils than the one originally presented in the Risk 
Assessment Work Plan Addendum. The new equation is: 

S-56 724 
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where 

incremental Lifetime Cancer Risk (ILQR/lifetime) 

HEAST Slope Factor (ILCK- g/pCi Tj) - -- - 

exposure duration (yr/lifetime) 

exposure time indoors on-site @r/d) 
exposure time outdoors on-site @r/d) 
indoor shielding factor (0.5, from Risk Assessment Work Plan Addendum) 
outdoor shielding factor outdoors (0, assumes no shielding) 
118760 jPr 

concentration in d a c e  soil @Ci/g) 

exposure m u w  (W) 

- - ._ -- 

The risk to an on-property resident RME directly attributable to U-238 in soil is the example 
calculation. In this calculation, exposure duration (ED) is 70 years, and the exposure frequency is 350 
days per year (EF= 350 d/y). The exposure time for outdoor activities assumes the resident is 
outdoors 2,000 bn out of a 350 day year (ETo,= 2000 hr/350 d). The exposure time for indoor 
activities is the remainder of the time available (ET, = 24 hr/d - ETo,& The value for the indoor 
shielding factor (Si) is 0.5, and the value for the outdoor shielding factor (SJ is 0. Substituting these 
parameters into Equation S-62 yields: 

The risk to an on-property resident RME from soil concentrations of 1 pCiig U-238 is: 

= (SFext r-g/y-pCi)(C, pCi/g)(41.5 y/life) 
ECR, = (SFeXt r-g/y-pCi)(41.5 C, pCi-y/g-life) 

Since the exposure models used in this scenario respond linearly to changes in concentration, each 
pCi/g of U-238 in soil will produce a source with a strength of 41.5 pCi-y/g-life via the direct 
exposure pathway. ’ 

S.4.6 Calculation of Uranium Soil Unit Risk Factor For On-Rouertv Resident 
In this scenario, a hypothetical resident ingests contamkted dirt, and crops, beef, and milk grown in 
or on contaminated soil. The receptor also receives exposures from direct dermal contact and direct 
irradiation. The total risks to the on-property resident RME exposed to soil containing 1 pCiig from 
these pathways may be calculated as: 

s-57 
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where 

incremental Lifetime Cancer Risk (risk of cancer incidence/lifetime); 
incremental Lifetime Cancer Risk from direct radiation (risk of cancer 
incidence/lifetime). - - . _  - - 

unit intake from soil @Ci/lifetime); 
unit intake from ingesting vegetables and fruit @Ci/lifetime); 
unit intake from ingesting meat @Ci/lifetime); 
unit intake from ingesting diary products (pCi/lifetime); 
unit intake from absorption during dennal contact <pCi/life&ne); and - 
HEAST slope factor for ingestion of constituent i (r/pCi). 

0 

. .- 

The intake by this hypothetical receptor for each pCi/L of U-238 in soil from each of these pathways 
has been calculated in Sections S.4.1 through S.4.4. The ILCR from external exposure to direct 
radiation is presented in Section S.4.5. Substituting these values into Equation S-67, along with the 
appropriate HEAST Slope Factors for ingestion and inhalation of uranium yields: 

The constant 2.0 x 
each pCi/g of U-238 in soil from all direct exposure pathways investigated. 

r-g/pCi-lifetime is the ILCR to the on-property resident RME produced by 

S-58 
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INTRODUCTION 

In the process of selecting constituents of potential concern (see Appendix R), measured concentrations 
of a given constituent in a medium at the site are compared with the upper 95 percent tolerance limit 
(UTL) or the 95th quantile for the-background concentrations for the same constituent in the same 
medium. This appendix provides the UTLs constructed for background concentrations for many 
constituents in various media. Rocedures for calculating the UTL have been given in details in 

a constituent in a given medium to construct the UTL or if an insufficient percentage of the data are 
above the Sample Quantitation Limit (SQL), the UTL is not calculated for that constituent and a 
default value for the background concentration is used. 

._ - __ -- -- - -- - 

Section 4.0 of the Addendum (DOE 1992). If there is an insufficient number of samples available for . -  

RADON IN AIR 

Background radon data were taken from Westinghouse Environmental Management Company of Ohio 
(WEMCO) Radon Monitoring Program measurement results. Background radon sampling was 
performed at two locations greater than 15 miles (25 km) from the Fernald Environmental 
Management Project (FEW). Background radon concentrations in air measured for two time periods 
(October and December 1991) are presented in Table T-1. These measurements were made once an 
hour. 24 hours a day, for the whole months of October and December 1991. 0 
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SURFACEWATER 
Background surface water concentrations wen? determined for samples from the Great Miami River 
upstream from the FEW. Samples collected each week in 1990 (a total of 51 measurements) show 
that the concentrations of al l  constituents except uranium are below the SQL for each constituent 

-(OEPA 1989). The UTL, therefore,-could be constiuctea only for iraiiiiin. Analytical results a d  the- 
calculated UTL for background uranium in the Great Miami River upstream from the FEW are 
presented in Table T-2. 

_ _  - ~- -- 
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W&k Date-1990 mdQ F a t  I - 

TABLE T-2 

Q <Y-?l2 

ANALYTICAL RESULTS AND UTL FOR BACKGROUND URANIUM 
IN THE GREAT MIAMI RIVER UPSTREAM FROM THE FEMP 

~ 

2 

3 

4 

5 

6 

7 

W - J m  0.0020 1 A -6.2146 0.0120 

16 - Jan 0.0020 1.4 -6.2146 0.0120 

23 - Jan 0.0020 1.4 - -6.2146 0.0120 

30 - Jan 0.0020 1.4 -6.2146 0.0120 

08-Feb 0.002 1 1.4 -6.1658 0.025 1 

15 - Feb 0.0023 1.6 -6.0748 0.0622 

1 I C n -  Jan I 0.0016 I 1.1 I -6.4378 I 0.0129 

8 

9 

10 

11 

12 

19 - Feb 0.0015 1 .o -6.5023 0.03 17 

2 6 - k b  0.0029 2.0 -5.8430 02315 

07-MU 0.0023 1.6 -6.0748 0.0622 

14 - Mar 0.0018 12 -6.3250 O.oo00 

21 - MU 0.0020 1 A -6.2 146 0.0120 

13 

14 

~~ 

28 - Mar 0.0026 1.8 -5.9522 0.1384 

0 4 - A p r  0.0020 1.4 -6.2146 0.0120 
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SY 0.1689 - 
VIZ O.OtE366 mg/Q 
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TABLE T-2 
(Continued) 
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GROUNDWATER 
- 

Background groundwater data were taken from the FEMP database for the wells identified in Table T- 
3. Summaries of all background values for radionuclides and chemicals used for the perched water 
and al l  flows through the aquifer are given in Table T-4 and Table T-5, respectively. The number of 
m&e.m&ts-&ove the SQL f& n a - d y - o c d g  &&&lides-was h&fic&nt for constructing 
UTLs; therefore, the SQL of each radionuclide is presented as upper limits for background. 
Anthropogenic radionuclides are assumed to have a background groundwater mncentration of zero. 

__ - - - - -  - - ._ 

T-6 735 



4 3 4 4  
FEMpswcR-6 FINAL 

March 1993 

1024 

1052 

1059 

1060 

1065 

TABLE T-3 

2036 

2057 

2123 

BACKGROUND WELLS AT THE FEMP 

2043 

2050 

2056 

2066 

2105 

2026 

2121 

2122 

3063 

3099 

3100 

T-7 
736 
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NATURALLY-OCCURRING 

Ra-226 

Ra-228 

Th-228 

TABLE T-4 

BACKGROUND WPER LIMlT @Ci/Q) 

la 

3a 

la 

BACKGROUND UPPER LIMIT CONCENTRATION 
FOR RADIONUCLIDES IN GROUNDWATER 

Np-237 

F’u-238 

0 

0 

II 

TC-99 

Th-230 

0 

la 

ll 
u-234 I la 

II U-235 I la 

ll U-238 I la 

II FISSION PRODUCTS I BACKGROUND UPPER LMT (pci/~) 
II CS-1 37 I 0 

ll Pu-239/240 0 

II RU-106 0 

I1 Sr-90 0 

a Because the number of meagurements above the SQL for naturally-occurring radionuclides was h d i a c a ~  t for 
consmchg UI’Ls. the SQL was used as upper limits for background Radionwlides with any rncasuranent cxoading 
their respective SQLa arc selected as contaminants of potential concern. 
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<Iremical 

Allnninm 

h n i C  

Ammonia 

BlUim 

TABLE T-5 
BACKGROUND CONCENTRATIONS OF CHEMICALS IN GROUNDWAm AT FEMP 

Dry porlr Flow D r y w  
PeIchtd Water Shandon Row Ross Flow Shandon Divide 

0.18 0.14 NA= NA NA 

NA 0.39 0.05 NA 0.43 

0.36 7.1 NA 0.18 6.3 

0.13 1.0 0.05 1 0.079 1.1 

Beryllium 

cadmium 

calcium 

0.001 0.001 NA NA NA 

0.003 0.003 NA NA NA 

130 140 100 112 123 

MolyLulcnum 

Nkkel 

Nitrate 

PhCnOlS 

Total Phmhoms 

~~ 

NA 0.014 NA 0.055 0.024 

0.10 NA NA NA NA 

0.34 0.25 19.4 22 13 

0.049 0.061 0.034 0.032 0.026 

0.49 0.73 0.16 0.13 0.37 

II selenium I NA I NA I NA I NA I NA 

POtaSSiUm 

~ ~ ~ ~ _ _ _ _  

26 5.1 2 3 6.8 

NA 

60 

.. 

NA NA NA 0.01 

100 4.8 29 148 

'NA = Not available 

Sulfate 

VaIMdiUm 

zinc 

T-9 

~~ 

211 130 60 130 135 

0.023 0.02 NA NA NA 

0.039 0.045 NA NA NA 
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a soIL/sEDIMENT 
Regional data for Mana and Ohio have been used as background data for radionuclides (Myrick 
1983) and chemicals (Shacklette 1984) in surface soil. The UTLs consbucted for these regional data 

are also used for subsurface _ - -  soil and sediment. A-samp-ling and-@@ p g r a m  is currently - - 
underway to determine site-specific UTLs to replace regional values (DOE 1992). Tables T-6 and T-7 
present the UTL values for radionuclides and chemicals, respectively. It is assumed that the 
radioactive progeny of the radionuclides listed in Table T-6 are in secular equilibrium. The parent 
radionuclides, the UTLs for the progeny are also presented in Table T-8. 

- _ _ _  - - - - - - -  

- 
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Radionuclide 

Ra-226 

Th-232 

U-238 

F E w - s W c R 4  FINAL 
March 1993 

- 
Frequency Rangebf -- AIw.UGtic 

Detection (PCW (PCi/g, 
of Values Mean 

14/14 0.81 - 2.5 1.41 

14/14 0.71 - 1.5 1.05 

14/14 0.76 - 2.2 1.36 

TABLE T-6 

BACKGROUND DATA FOR RADIONUCLIDES IN SURFACE SOIL 

@CY@ 

Log-normal 

Log-normal 

Log-normal 2.1 1 

T-11 



FEMP-swcR-6 FINAL 
M a d  1993 4 3 4 4 

~~ 

Barium 

Belyllium 

cadmium 

Calcium 

chromium 

Cobalt 

a 
- -  

e 

24/24 m 7 0 0  483 Normal 8 15 

8/24 <1.00-200 1.56 Normal 2.15 

15/15 1.00-11.00 2.67 Normal 11.1 

24/24 llo(Fl60800 15700 Log-normal 41300 

24/24 15.@100 51.3 Normal 103 

24/24 3.00-20.0 11.7 Normal 21.4 

TABLE T-7 

Selenium 2 1/24 

silver 616 

sodium 23/23 

VanadiUm 24/24 

zinc 24/24 

BACKGROUND DATA FOR CHEMICALS IN SURFACE SOIL 

~.100-1.20 0.52 Normal 1.17 

0.700-5.00 2.78 Normal 8.03 

~ 1 o o o O  7520 Normal 11400 

20.0-150 81.3 Normal 172 

25.0-113 62.7 Log-normal 113 

~. ~ 

. .. . 

Regional data for Ohio and Indiana except for cadmium and silver. which m national data 
~rithmctic mean of the detected values. 

T-12 
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TABLE T-8 

AC-228 

Th-228 
Thorium Seriesa 

. 

1 .  

1.48 

1.48 
_ .  

UTLs FOR PROGENY IN SURFACE SOIL 

Ra-224 

Th-234 

Pa-234 

u-234 

Th-230 

uranium seriesb 

I I 

1.48 

2.11 

2.1 1 

2.11 

2.1 1 

- .  . .  . --.I - - -Radionuclide- . - I... -UTL ( l a g ) -  

Po-218 

Pb-214 

Bi-214 

PO-214 

Pb-210 

Bi-210 

Po-210 

I Ra-228 I 1.48 

2.23 

2.23 

2.23 

2.23 

2.23 

2.23 

2.23 

Uranium Series 
below Rn-222 

a The UTL for thorium in mass units is calculated from the isotopic thorium values to be 13.4 
m@g. 

It is also assumed that U-235 occurs at its natural isotopic abundance (0.72% by mass or 4.6% by 
activity) in background soil. The UTL for U-235 and each selected progeny (Th-23 1, Pa-23 1, Ac- 
227) is equal to 0.097 pCi/g. The UTL for uranium m mass units is calculated from the isotopic 
uranium values to be 6.32 m@g. 

T-13 '74 2 
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U.1.0 INTRODUCTION 

This appendix contains excerpts of surface soil data from the CIS (Weston, 1987). Under the CIS, surface 
soil samples were collected in an area called "the upper and lower flyash piles." This same general area 

~ is h-o-?. as the Active and Inactive Flyash Piles and the South Field under the RUFS. Further, the 
boundaries of the two areas defined by these studies 

- - - -- - _ _  __ _ _ _  

not the same. 

This appendix presents alI of the CIS data for the upper and lower flyash piles. In the CIS, a code system 
was used to identify various-information concerning each sample taken during-the'coutse of the field 
investigation. This identification included: 

b j e c t  Identification - FMP was used to designate the Feed Materials Production Center. 

. Sample or Measurement Type and Location - a two-letter designation following the project 
identification code. The sample types and corresponding codes for the upper and lower flyash 
piles consists of the following: 

SS - Surface soil samples (0- to 2-inch and 12- to 18-inch). 

SL - Intermediate soil samples (6- to 12-inch and 12- to 18-inch). 

A two-digit designation, following the sample type code, indicated the sample location. These 
two-digit designations are 24 for the upper flyash piles and to 25 for the lower flyash piles. 

Sample Number - a three-digit code was used to consecutively number samples taken for each 
sample type. To further show the correlation between the CIS study area and the RIFS study 
area, those samples which fall within the RWS study area are indicated as follows: 

OU2 SF - Operable Unit 2 South Field 

OU2 IFAP - Operable Unit 2 Inactive Flyash Piles 

None of the CIS samples fell within the RWS-defined Active Flyash Pile. 

u- 1 745 
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