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L.0 INTRODUCTION 

Section DescriDtion 
Appendix L cc&hs  the analytical data for the OU3 RUFS document. The appendix is divided into 
six sections, described below. 

Table L.l-1 precedes Appendix L.l and contains the OU3 Component Identification List. Component 
names, along with component designation, component category, and whether the component was 
sampled or not, are listed in this table. Appendix L.l is the Data Source Table for the OU3 RUFS 
document, listing sample numbers and material type for each component and process area within 
OU3. The sample numbers are further separated by analytical fraction (metal, radiological, volatile, 
semivolatile, pesticidePCB). Appendix L.l is divided into two sections and is listed by OU3 
component designation. The first section of Appendix L.l contains sample numbers for the Metal 
and Radiological fractions. The second section contains sample numbers for the Volatile, 
Semivolatile, and PesticidePCB fractions. Where applicable, duplicate samples and sample leachates 
(TCLP) are noted. No field quality control samples are listed within Appendix L.l, but the analytical 
data for these samples is presented in Appendix L.4. A long dash indicates that no samples were 
taken from the process area listed. 

Appendices L.2-L.4 contain the final RI/FS analytical data except for the leachability study analytical 
data (found in Appendix L.6). Since the writeups for Appendix A use data from the September 
dataset, any changes to the September dataset in these appendices are marked with a footnote defining 
the change. Each footnote immediately follows its respective sample result. The changes to the data 
are s- . as 1) additional data; 2) data which have been validated or reassessed since the 
September version; and 3) minor changes defined as quality control changes to the data. Appendix 
L.7 contains only those September draft results which were changed in the final dataset; these data are 
sorted by sample identification number irrespective of material type. 

Appendix L.2 contains the analytical data for the Major Media for OU3. Material types within this 
appendix are concrete cores, concrete chips, masonry, acid brick, steel coatings, asphalt, and transite. 
The analytical data is separated into three sections: radiological analytes, trace metal analytes, and 
organic analytes. The data is sorted by OU3 component designation, and the header for each sample 
contains the material type, the sample depth (where applicable), the process area where the sample 
was taken from, and the sample number. 

. 

Appendix L.3 contains Supplemental Media data for OU3. Material types within this appendix 
include but are not limited to unknown liquids, soils, sediment, air filters, and loose media. The 
analytical data is separated into three sections: radiological analytes, trace metal analytes, and organic 
analytes. The data is sorted by OU3 component, and the header for each sample contains the material 
type, the sample depth (where applicable), the process area where the sample was taken from, and the 
sample number. 

Appendix L.4 contains the analytical data for the field quality control samples. Sample types within 
this appendix are field blanks, trip blanks, and field rinsate samples. The analytical data is separated 
into three sections: radiological analytes, trace metal analytes, and organic analytes. The data is 
sorted by OU3 component, and the header for each sample contains the material type (deionized 
water), the type of quality control sample, the process area where the sample was used for, and the 
sample number. a .  
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Appendix L.5 presents the crosswalk table for the OU3 Leachability Study detailed in Appendix G. 
This table links the KL laboratory sample number, batch test number, time, and filter flag to the 
analytical data presented in Appendix L.6. This crosswalk table is provided as a means to associate 
data summanzed in Appendix G with the data in Appendix L.6. 

Appendix L.6 contains the analytical data for the OU3 Leachability Study. The appendix lists the 
Fernald Analytical Computerized Tracking System (FACTS) identification number, sample 
identification number, originating material, sample preparation procedure, quality assurance (QA) 
type, collection type, and parameter for each sample. For each parameter, the laboratory result, 
laboratory qualifier (LQ), validated result, validation qualifier (VQ), units, total propagated 
uncertainty (TPU), minimum detectable concentration (MDC) and laboratory are presented. 

Analytical Re~orts 
Analytical reports for radiological analytes contain the following information for each sample: 

Laboratory qualifier (LQ) 

Laboratory result (LabRes) +/- the Total Propagated Uncertainty (TPU) for each 
d y t e  

0 Units for the sample 

Validated analytical result (ValRes) +/- the Validated Total Propagated Uncertainty 
for each analyte 

Validation qualifier (VQ) 

Analytical reports for trace metal analytes and organic analytes contain the following information for 
each sample: 

Laboratory qualifier (LQ) 

0 Validated analytical result 

0 Units for the sample 

0 Validation qualifier (VQ) 

Laboratow Oual ifiers 

U The reported value was obtained from a reading that was less thh Contract Required 
Detection Limit (CRDL) but greater than or equal to the Instniment Detection Limit 
@L). 

B Laboratory background contamination was detected for this analyte in the associated method 
blank. The method blank is an analytical control sample consisting of all reagents, internal 
standards, and surrogate standards that is carried through the entire analytical procedure. 

C Result was confirmed by a second instrument (for p e s t k i d e m  analyses only). 

L-2 



9 4 9 7  
FEMP-oU3-R.uFS-FINAL. 

February 1996 

D 

E 

Sample result shown is a dilution result. 

Organic analyses - Instrument range was exceeded. Some laboratories use "X" for this 
qualifier. 

E Inorganic analyses - The reported value was estimated because of the presence of interference. 

J Data may be biased, and the associated numerical value is considered an estimated 
quantity. 

Spiked sample recovery was not within control limits. This qualifier applies to inorganic N 
analyses. 

S The reported value was determined by the Method of Standard Additions. 

+ The correlations coefficient for the Method of Standard Additions was less than 0.995. 

W Postdigestion spike for Furnace Atomic Absorption Analysis was outside of control 
limits (85-115%) while sample absorbance was less than 50% of spike absorbance. 

X Instrument range was exceeded. 

* 

Note: "S", "W", and "+'I qualifiers are mutually exclusive. All other qualifiers are additive. For 
example, "UJ" in the validation qualifier column is the same as the "U" qualifier plus the "J" 
qualifier. 

Duplicate analysis was not withii control limits. 
b 

Total ProDagated Uncertainty 
The Total Propagated Uncertainty is a comprehensive evaluation of uncertainty for an analytical result 
and includes all factors that have been identified as significant contributors to the uncertainty of a 
measurement. The Total Propagated Uncertainty is further discussed in Appendix A. 

Data Validation Oualifiers 

C The total uranium result (mass) does not agree within +/- 20 percent of the calculated 
uranium mass as determined by the isotopic specific analysis 

D Radionuclide was analyzed for but not detected. The reported sample Quantification 
Limit (SQL) exceeds the Contract Required Detection Limit (CRDL) and professional 
judgement must be exercised in the use of this data. 

E The calculated uranium-235/uranium-238 mass ratio was outside the range of 0.2 to 1.3 
percent enrichment and may indicate man's involvement in isotope separation. 

J Results may be biased and are considered an estimated value. 

M Matrix spike recovery associated with this sample was outside the control limits. Matrix 
interference was suspected. 
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This analyte was tentatively identified from interpretation of mass spectrum of 
chromatographic data. This qualifier applies to organic analyses. 

Not validated. 

Results were rejected and are considered unusable for risk assessment. 

Not detected above the associated value. 

Data validator suggests that other reanalyses or dilutions reported for this analyte are 
more representative of actual concentration of sample. 

Positive result above the Contract Required Detection Limit (CRDL). 

Note: Data validation qualifiers are additive. For example, "UJ" in the validation qualifier column is 
the same as the "U" qualifier plus the "J" qualifier. 

Data Validation Flags - Uranium Analvses Only 

A Total uranium was analyzed by alpha isotopic spectrometry. 

G Total uranium was analyzed by gamma spectrometry. 

F The ratio of uranium-234/38 was outside the acceptable range of 0.4 to 1.3. 

K Total uranium was analyzed by (KPA) Kinetic Phosphorescence Analysis. 

Note: These flags are informational in nature and do not delineate quality of the data. 

Units of Measure 
. m g m  milligram per kilogram parts per million (ppm) 

m g a  milligram per liter parts per million (ppm) 
CrgQ microgram per kilogram parts per billion (ppb) 
Crsk microgram per gram parts per million (ppm) 
Cr@ microgram per liter parts per billion (ppb) 
n g k  nanogram per liter parts per trillion (ppt) 
pCi/g picocuries per gram 
p c a  picocuries per liter 

L-4 
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TABLE L.1-1 

OPERABLE UNIT 3 COMPONENT IDENTIFICATION LIST 

Preparation Plant 

Plant 1 Storage Shelter 

Plant 1 ore silos 

Ore Refinery Plant 

GeneralRefinery Sump Control Bldg. 

Bulk Lime Handling Building 

Metal Dissolver Building 

NFS Storage & Pump House 

Cold Side Ore Conveyor 

Hot Side Ore Conveyor 

Conveyor Tunnel (from Plant 1) 

Maintenance Building 

Ozone Building 

NAR Control House 

NAR Towers 

Hot Raffkate Building 

Harshaw Digestion Fume Recovery 

Refrigeration Building 

Refinery Sump 

Combined Raffinate Tanks 

Old Cooling Water Tower 

Electrical Power Center Building 

Green Salt Plant 

Plant 4 Wxehouse 

Plant 4 Maintenance Building 

Metals Production Plant 

Plant 5 Ingot pickling 

Plant 5 Electrical Substation 

West Derby Breakout/Slag Milling 

Plant 5 Filter Building 

1A 

1B 

1c 

2A 

2B 

2c 

2D 

2E 

2F 

2G 

2H 

3A 

3B 

3c 

3D 

3E 

3F 

3G 

3H 

3J 

3K 

3L 

4A 

4B 

4 c  

5A 

5B 

5C 

5D 

5E 

3 

2 

5 

3 

4 .  
4 

3 

5 

9 

9 

10 

4 

4 

1 

5 

3 

5 

4 

5 

5 

10 

4 

3 

2 

4 

3 

4 

4 

4 

2 

Sampled 

Non-Sampled 

Non-Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Non-Sampled 

Sampled 

Sampled 

sampled 

sampled 

Non-Sampled 

Sampled 
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TABLE L.l-1 (Continued) 

OPERABLE UNIT 3 COMPONENT IDENTIFICATION LIST 

Plant 5 Covered Storage Pad 

Plant 5 Ingot Storage Shelter 

Metals Fabrication Plant 

Plant 6 Covered Storage Area 

Plant 6 Electrostatic Precipitator (South) 

Plant 6 Electrostatic Precipitator (Central) 

Plant 6 Electrostatic Precipitator (North) 

Plant 6 Salt Oil Heat Treat Building 

Plant 6 Sump Building 

Plant 7 

Plant 7 Overhead Crane 

Recovery Plant 

Plant 8 Maintenance Building 

Rotary Kiln/Drum Reconditioning 

Plant 8 Railroad Filter Building 

Drum Conveyor Shelter' 

Plant 8 Old Drum Washer 

Special Products Plant 

Plant 9 Sump Treatment Facility 

Plant 9 Dust Collector 

Plant 9 Substation 

Plant 9 Cylinder Shed 

Electrostatic Precipitator 

Boiler Plant 

Boiler Plant Maintenance Building 

Wet Salt Storage Bin 

Cont. Oil/Graphite Burn Pad 

Utilities Heavy Equipment Building* 

ServiCeBuildhlg 

Main Maintenance Building 

5F 

5G 

6A 

6B 

6C 

D 

6E 

6F 

6G 

7A 

7B 

8A 

8B 

8C 

8D 

8E 

8F 

9A 

9B 

9 c  

9D 

9E 

9F 

10A 

10B 

1oc 

10D 

10E 

11 

12A 

2 

2 

3 

2 

3 

9 

3 

3 

3 

2 

9 

3 

4 

3 

4 .  

9 

9 

3 

3 

9 

4 

4 

- 3  

4 

4 

4 

8 

4 

1 

4 

Non-Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Non-Sampled 

Sampled 

Non-Sampled 

Non-Sampled 

Non-Sampled 

Sampled 

Sampled 

Non-Sampled 

Non-Sampled 

Non-Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Non-Sampled 

Non-Sampled 
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TABLE L.l-1 (Continued) 

OPERABLE UNIT 3 COMPONENT IDENTIFICATION LIST 

Cylinder Storage Building 

Lumber Storage Building 

Maintenance Building Warehouse 

Pilot Plant Wet Side 

Pilot Plant Maintenance Building 

Sump Pump House 

Pilot Plant Thorium Tank Farm 

Administration Building 

Building 14 EOC Generator Set 

Laboratory 

Laboratory Chemical Storage Building 

Main Electrical Station 

Electrical Substation 

Electrical Panels and Transformer 

Main Electrical Switch House 

Main Electrical Transformers 

Trailer Substation #1 

Trailer Substation #2 

10-Plex North Substation 

10-Plex South Substation 

BDN Surge Lagoon 

General Sump 

Coal Pile Runoff Basin 

Biodenitrification Towers 

Storm Water Retention B a s h  

Clearwell Pump House 

BDN Effluent Treatment Facility. 

Methanol Tank 

Low Nitrate Tank 

High Nitrate Tank 

12B 

12c 

12D 

13A 

13B 

13C 

13D 

14A 

14B 

15A 

15B 

16A 

16B 

16C 

16D 

16E 

16F 

16G 

16H 

167 

18A 

18B 

18C 

18D 

18E 

18G 

18H 

18J 

18K 

18L 

2 

2 

2 

3 

4 

3 

5 

1 

9 

3 

2 

9 

4 

9 

4 

9 

9 

9 

9 

9 

11 

5 

11 

3 

11 

3 

3 

5 

11 

11 

Non-Sampled 

Sampled 

Non-Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Non-Sampled 

Sampled 

Non-Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Non-Sampled 

Non-Sampled 

Sampled 

Sampled 

Sampled 

Non-Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Sampled 
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TABLE L.l-1 (Continued) 
OPERABLE UNIT 3 COMPONENT IDENTIFICATION LIST 

High Nitrate Storage Tank 

Dissolved Oxygen Building 

IAWWT Valve House 

Main Tank Farm 

Pilot Plant Ammonia Tank Farm 
Tank Farm Control House 

Old North Tank Farm 

Tank Farm Lime Slitter Building 

Pump Station & Power Center 

Water Plant 

Cooling Towers 

Elevated Potable Storage Tank 

Well House #1 

Well House #2 

Well House #3 

Process Water Storage Tank 

Gas Meter Building 

Storm Sewer Lift Station 

Truck Scale 

Scale House & Weigh Scale 

Utility Trench to Pit Area 

Meteorological Tower 

Railroad Scale House 

Railroad Engine House 

Chlorination Building 

M.H. #175/Eff. Line/Sampling Bldg. 

Sewage Lift Station Building 

U.V. Disinfection Building 

Digester and Control Building 

Sludge Drying Beds 

18M 

18P 

184 
19A 

19B 

19c 

19D 

19E 

20A 

20B 

20c 

20D 

20E 

20F 

20G 

20H 

22A 

22B 

22c 

22D 

22E 

23 

24A 

24B 

25A 

25B 

25c 

2SD 

25E 

25F 

5 

4 

4 

5 

5 .  

4 

5 

4 

4 

4 

9 

5 

4 

4 

4 

5 

4 

4 

4 

4 

10 

9 

4 

4 

4 

4 

4 

4 

4 

11 

Sampled 

Non-Sampled 

Non-Sampled 

Non-Sampled 

Non-Sampled 

NOi-Sampled 

Sampled 

Non-Sampled 

Non-Sampled 

Non-Sampled 

Sampled 

Non-Sampled 

Non-Sampled 

Non-Sampled 

No n - S amp 1 ed 

Non-Sampled 

Non-Sampled 

Non-Sampled 

Non-Sampled 

Non-Sampled 

Sampled 

Non-Sampled 

Sampled 

Sampled 

Non-Sampled 

Non-Sampled 

Non-Sampled 

Non-Sampled 

Sampled 

Sampled 
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TABLE L.l-1 (Continued) 

OPERABLE UNIT 3 COMPONENT IDENTIFICATION LIST 

Primary Settling Basins 

Trickling Filters 

10-Plex Sewage Lift Station 

Pump House - HP Fire Protection 

Elevated Water Storage Tank 

Main Electrical Strainer House 

Security Building 

Human Resources Building 

Guard Post on South End of D Street 

Guard Post on West End of 2nd Street 

Guard Post of T-81 

Skeet Range Building 

Guard Post South of Building 51 

Chemical Warehouse 

Drum Storage Warehouse 

Old Ten Ton Scale 

Engine House/Garage 

Old Truck Scale 

Magnesium Storage Building 

Building 32 Covered Loading Dock 

Pilot Plant Annex 

Propane Storage 

Cylinder Filling Station 

Incinerator Building 

Waste Oil Decant Shelter 

Incinerator Sprinkler Riser House 

Sewage Treatment Plant Incinerator 

Rust Engineering Building 

Utility Shed East of Rust Trailers 

Heavy Equipment Building 

25G 

25H 

25J 

26A 

26B 

26C 

28A 

28B 

28C 

28D 

28E 

28F 

28G 

30A 

30B 

30C 

31A 

31B 

32A 

32B 

37 

38A 

38B 

39A 

39B 

39c 

39D 

45A 

45B 

46 

11 

5 

10 

4 

5 

4 

1 

1 

1 

4 

1 

1 

1 

2 

2 

8 

3 

8 

2 

2 

3 

4 

9 

3 

3 

4 

9 

1 

4 

4 

Sampled 

Sampled 

Non-Sampled 

Non-Sampled 

Non-Sampled 

Sampled 

Sampled 

Non-Sampled 

Non-Sampled 

Non-Sampled 

Non-Sampled 

Non-Sampled 

Non-Sampled 

Sampled 

Non-Sampled 

Non-Sampled 

Sampled 

Non-Sampled 

Non-Sampled 

Sampled 

Sampled 

Non-Sampled 

Non-Sampled 

Sampled 

Sampled 

Non-Sampled 

Sampled 

Sampled 

Sampled 

Sampled 
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TABLE L.l-1 (Continued) 
OPERABLE UNIT 3 COMPONENT IDENTIFICATION LIST 

Six to Four Reduction Facility #2 

Health & Safety Building 

In Vivo Building 

Six to Four Reduction Facility #1 

Pilot Plant Shelter 

Pilot Plant Dissociator Shelter 

Slag Recycling Building 

Slag Recycling PitlElevator 

CP Storage Warehouse 

Storage Shed (West) 

Storage Shed (East) 

Quonset Hut #1 

Quonset Hut #2 

Quonset Hut #3 

KC-2 Warehouse 

Thorium Warehouse 

(Old) Plant 5 Warehouse 

Drum Reconditioning Building 

Plant 1 Thorium Warehouse 

Pilot Plant Warehouse 

Decontamination Building 

General In-Process Warehouse 

Drum Storage Building 

Fire Brigade Training Center Bldg. 

Fire Training Pond 

Fire Training Tank 
Fire Training Burn Trough 

Confined Space Burn Tank 

Plant 2 East Pad 

Plant 2 West Pad 

51 

53A 

53B 

54A 

54B 

54c 

55A 

55B 

56A 

56B 

56C 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

71 

72 

73A 

73B 

73c 

73D 

73E 

74A 

74B 

4 

1 

1 

3 

2 

4 

3 

3 

2 

2 

2 

2 

2 

2 

2 

2 

2 

3 

2 

2 

3 

2 

2 

1 

11 

5 

6 

5 

8 

8 

Non-Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Non-Sampled 

No n - S amp 1 ed 

Non-Sampled 

Non-Sampled 

Non-Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

No n - S amp 1 ed 

Non-Sampled 

Non-Sampled 

Non-Sampled 

Non-Sampled 

Non-Sampled 

Sampled 

Sampled 
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TABLE L.l-1 (Continued) . 

OPERABLE UNIT 3 C O M P O ~ N T  IDENTIFICATION LIST 

Plant 8 East Pad 

Plant 8 West Pad 

Plant 4 Pad 

Plant 7 Pad 

Plant 5 East Pad 

Plant 5 south Pad 

Plant 6 Pads 

Plant 9 Pad 

Building 65 West Pad 

Building 64 East Pad & R.R. Dock 

Building 12 North Pad 

Decontamination Pad 

Plant 8 Old Metal Dissolver Pad 

Plant 8 North Pad 

Building 63 West Pad 

Plant 1 Storage Pad 

Pilot Plant Pad 

Laboratory Pad 

Building 39A Pad 

Finished Products Warehouse (4A) 

D & D Building 

Plant 6 Warehouse 

Plant 8 Warehouse 

Plant 9 Warehouse 

Receivinghcoming Materials Inspection 

Clearwell Line 

Parking Lot 

Railroad Tracks 

Roads 

Storm Sewer System 

74c 

74D 

74E 

74F 

74G 

74H 

74J 

74K 

74L 

74M 

74N 

74P 

744 

74R 

74s 

74T 

74u 

74v 

74w 

77 

78 

79 

80 

81 

82 

88 

89 

G401 

G-002 

G-003 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

2 

4 

2 

2 

2 

4 

10 

8 

8 

8 

10 

Sampled 

Sampled 

Sampled . 

Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Sampled 

Non-Sampled 

Sampled 

Sampled 

Sampled 

Non-Sampled 

Sampled 

Non-Sampled 

Non-Sampled 

Sampled 

Sampled 

t .  
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TABLE L.l-1 (Continued) 

OPERABLE UNIT 3 COMPONENT IDENTIFICATION LIST 

Utility Lines 

Underground Storage Tanks 

Process Trailers 

Non-Process Trailers 

Pipe Bridges 

Non-RCRA Drums 

RCRA Drums 
Inventory 

Mobile Containers (Sea-Land) 

soil Piles 

Rock Salt Pile 

Sand Piles 

Gravel Pile 

Copper Metal Scrap Pile 

Coal Pile 

Scrap Metal Pile 

Outside Equipment Storage Area 

Tension Support Structure #1 

Tension Support Structure #2 

Tension Support Structure #3 

Tension Support Saucture #4 

Tension Support Structure #5 

Tension Support Structure #6 

G-004 

G-005 

G-006 

G-007 

G-008 

G-009 

G-010 

G-01 1 

G-012 

G-013 

P-001 

P-002 

P-003 

P-004 

P-005 

P-006 

P-007 

TS-00 1 

TSMY2 

TS-003 

T S W  

TS-005 

TS-006 

10 

6 

1 

1 

9 

5 

5 

5 

5 

7 

7 

7 

7 

7 

7 

7 

7 

2 

2 

2 

2 

2 

2 

. Non-Sampled 

Non-Sampled 

Non-Sampled 

Non-Sampled 

Non-Sampled 

Non-Sampled 

No n - S amp 1 ed 

Non-Sampled 

Non-Sampled 

Sampled 

Non-Sampled 

Non-Sampled 

Non-Sampled 

No n - S amp 1 ed 

Non-Sampled 

Non-Sampled 

Non-Sampled 

Non-Sampled 

Non-Sampled 

Non-Sampled 

Non-Sampled 

Non-Sampled 

Non-Sampled 

a - Refer to Section 2.2 
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support the final action decisions but instead (1) to interpret andor validate major media data, (2) to 
confirm assumptions of area use and contamination, or (3) to address specific data needs. The 
samples discussed below are divided into three categories: air particulates, loose media, and unknown 
liquid samples. All analytical results and validation qualifiers for these additional data are found in 
this appendix. A discussion of laboratory qualifiers, units, etc. can be found at the beginning of this 
appendix. 

Air Particulate 

Heating. Ventilating. and Air Conditioning EQuiDment W A C ) .  Four samples collected from filter 
material from air filtration units were sampled within the following administrative buildings: the 
Administration building (14A), the Rust Engineering building (45A), the Services building (ll), and 
the Security building (28A). Each filter was analyzed for radiological contaminants at ASL D and the 
filter from component 45A was also analyzed for metals. Analysis of air filters allowed identification 
of airborne particulate contaminants collected on the filter since the time the filter was installed. The 
information obtained from analysis of filter media supported a general evaluation of contamination 
throughout the component and provided a check on the types of contaminants observed in the 
component. 
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L.3 DATA FOR SUPPLEMENTAL MEDIA 
An additional 236 samples were collected from supplemental media in 0.U3 comonents and were 

sed in section 2.3.2.1. These data were not intended to 

Loose Media 
A total of 137 samples were collected from the following types of collection areas. 

Contaminant Collection Points and Loose Solids. For purposes of this report, collection points are 
defined as sumps, pits, ditches, or runoff points containing unknown solids. Loose solids generally 
refer to granular or particulate material, either containerized or randomly accumulated in a 
component, with variable moisture content. Sample points were determined during preliminary 
inspections of the components in 1992 and visually confirmed during the RIFS characterization. The 
unknown material was sampled when sufficient quantities were present to support chemical andor 
radiological analyses. 

The various media in this category were sampled using several OU3 RUFS standard collection 
procedures, including the use of scoops and dredges. A total of 45 samples of this type were 
collected and analyzed at ASL D for Target Compound List (TCL) volatile organics, TCL semi- 
volatile organics, Target Analyte List (TAL) inorganics, and radionuclides. 

Soil Piles. Seven soil and debris piles in OU3 were sampled using both systematic (grids) methods 
for large piles and radom sampling methods for the smaller (<20 feet longest dimension) piles. A 
total of 59 samples were collected. Core samples were collected from the soil piles and screened to 
determine radiological and chemical "hot spots." A single sample for each analytical fraction (TCL 
volatile organics, TCL semi-volatile organics, PCBs, TAL inorganics, and radionuclides) was 
collected from each pile except the Third Street Pile and the pile between Railroad Tracks 6 and 9, 
which were designated for multiple analytical samples due to their size. For piles with a sufficient 
flat surface area, sample screening locations were established by applying a 10 ft. x 10 ft., 
20 ft x 20 ft, or 40 ft x 40 ft  grid across the pile. The collection of soil core samples and subsequent 
screening were performed at each intersection point within the grid. Core samples were collected 
from surface depth to a three-foot depth (five feet deep for the Third Street Pile), when practical, for 
screening with a radiation survey meter, an x-ray fluorescent instrument, and PCB assay kits. A 
photoionization detector was used to monitor for organic vapors in the borehole. For each soil pile, 
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the core sample interval indicating the highest contamination level for each screening 
instrument/method was selected for laboratory analysis at ASL D. 

Wood. Two wood samples were collected from the electrical panels/transformers (16C) and the 
Utility Shed of Rust Trailers (45B) and were analyzed for TAL inorganics, TCL volatile organics, 
TCL semi-volatile organics, and radionuclides. 

Sediment/Sludge. Thirty sediment samples and one sludge sample were collected from 15 
components, including several from the Ponds and Basins component category. These samples were 
analyzed for TAL inorganics, TCL volatile organics, TCL semi-volatile organics, and radionuclides. 

Liauid 
A total of 97 samples were collected from the following types of cdliection areas. 

Containerized and Collection Point Liauids. Seventy-two liquid samples were collected from 
components with significant liquid quantities in tanks or from other containers which had not been 
completely characterized through other site programs. All samples were collected via existing 
transfer or drain valves, or by using a Coliwasa sampler or teflon bailer. All liquids were analyzed 
for TCL volatile organics, TCL semi-volatile organics, TAL inorganics, and radionuclides at ASL D. 
Sampling of unknown liquids was performed to support the characterization of the major media 
discussed in Section 2.3.2.1 and the originally planned Baseline Risk Assessment. 

Ponds and Basins. Sampled components in this category include the Biodenitrification (BDN) Surge 
Lagoon (18A), the Coal Pile Runoff Basin (18C), the Storm Water Retention Basin (18E), the Low 
Nitrate Tank (18K), the High Nitrate Tank (18L), the Sludge Drying Beds (25F), and the primary 
Settling Basin (25G). The sampling objectives are the same as stated for the liquids above. 

Twenty-six water samples and 23 sediment samples (already discussed under Loose Media) were 
collected from these components and analyzed for TCL volatile organics, TCL semi-volatile organics, 
TAL inorganics, and radionuclides at ASL D. The majority of sampling was performed in the BDN 
Surge Lagoon where 13 liquids and 7 sediments were collected from several randomly generated . 
sample points. 
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t - I 200101099 I 9E-004-KL [ TC 
I I 200101099 I 9E-004-KL TC 
- 200101099 9E-004-KL TC 
I 200101099 9E-004-KL TC 
_- 200101099 9E-004-KL TC 
- 200101099 9E-004-a Tc 
- 200101099 9E-004-m TC 
I 200101099 9E-004-KL TC 
I 200101099 9E-004-KL TC 

- .  3 lkryllii 1 0 
3 [cadmium 1 0 - 
3 /calcium 1 0 - 
9 lchromium I 1 I 0 I - I 

- 3 ICobalt I . 1  0 
3 lcoppcr 1 0 - I 

- 9 lkfagnesium 1 0 
3 (Manganese 1 0 I - 
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- 200101103 9C405-KL NONE Potassium 1 0 
- 200101 103 9CM)S-KL NONE Selenium 1 0 
I 200101103 9C405-KL NONE Silver 1 0 
- 200101103 9C405-KL NONE Sodium 1 0 
- 200101103 9C405-KL NONE T h a l l i i  1 0 
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200123763 19-26-B3 LEACHATE Uranium-238 2 384 - 
200123764 19-27-B3 LEACHATE Uranium-234 2 384 . - 
200123764 19-27-B3 LEACHATE Uranium-235 2 384 - 
200123764 19-27-B3 LEACHATE Uranium-236 2 384 - 

Page 11 of 37 



. APPENDIX L.5 (continued) 
OU3 LEACHABILITY STUDY CROSSWALK TABLE 

e 

e 



APPENDIX L.5 (continued) 
OU3 LEACHABILI'IY STUDY CROSSWALK TABLE 

Page 13 of 37 



APPENDIX L.5 (continued) 
OU3 LEACHABILITY STUDY CROSSWALK TABLE 

Page 14 of 37 FINAL 



APPENDIX L.5 (continued) 
OU3 LEACHABILITY SmTDY CROSSWALK TABLE ." 149'5 

Page 15 of 37 



APPENDIX L.5 (continued) 
OW LEACHABILITY STUDY CROSSWALK TABLE 

Page 16 of 37 FINAL 



* ’,+,‘?* * et b. f .II . . .  .j$j 3,’ 
I 

, APPENDIX L.5 (continued) 
OU3 LEACHABILITY STUDY CROSSWALK TABLE 

Page 17 of 37 



APPENDIX L.5 (continued) 
OU3 LEACHABILITY STUDY CROSSWALK TABLE 

Page 18 of 37 FINAL 



APPENDIX L.5 (continued) 
OU3 LEACHABILITY STUDY CROSSWALK TABLE 

Page 19 of 37 



... . 
I i '  

APPENDIX L.5 (continued) 
OU3 LEACHABILITY STUDY CROSSWALK TABLE 



APPENDIX L.5 (continued) 
OU3 LEACHABILm STUDY CROSSWALK TABLE 

Page 21 of 37 



,w'.: . 

APPENDIX L.5 (continued) 
OU3 LEACHABILITY STUDY CROSSWALK TABLE 

Page 22 of 37 FINAL 



APPENDIX L.5 (continued) 
OU3 LEACHABILITY STUDY CROSSWALK TABLE . &, 7 4 S (  

o m s 7  Page 23 of 37 



. APPENDIX L.5 (continued) 
OU3 LEACHABILITY STUDY CROSSWALK TABLE 



APPENDIX L.5 (continued) 
OU3 LEACHABILITY STUDY CROSSWALK TABLE - .  - la497 

a 

a 

. I  

i 

,,. . 

Page 25 of 37 



APPENDIX L.5 (continued) 
OU3 LEACHABILITY STUDY CROSSWALK TABLE 

@Gq.’,- 98 
Page 26 of 37 FINAL 



APPENDIX L.5 (continued) 7 4 9 7  
OU3 LEACHABILITY STUDY CROSSWALK TABLE 

. . .  

Page 27 of 37 



APPENDIX L.5 (continued) 
OU3 LEACHABILITY STUDY CROSSWALK TABLE 



I” .. ,,tvr*.. . ,’ . T I  . 
I j a :  ’ 

f I 
APPENDIX L.5 (continued) 

OU3 LEACHABILITY STUDY CROSSWALK TABLE 

. J  ! 

1 4 9 7  

LEACHATE IUranium, Total 2 552 I 0.45 

Page 29 of 37 



APPENDIX L.5 (continued) 
OU3 LEACHABILITY STUDY CROSSWALK TABLE 

R N A  



APPENDIX L.5 (continued) 
OU3 LJZACHABILI'IY STUDY CROSSWALK TABLE .*. 7 4 9 7  

37 I 200160342 I 37-35-B3 I LEACHATE ITecbnetium-99 . 2 1152 I 0.45 
37 I 200160342 I 37-35-B3 1 LEACHATE IUranium,Total 1 .  2 1152 I 0.45 

Page 31 of 37 



:I 

APPENDIX L.5 (continued) 
OU3 LEACHABILITY STUDY CROSSWALK TABLE 

c- <-, p 

Page 32 of 37 FINAL @Q& 30 



. .  
, r, 

Page 33 of 31 



APPENDIX L.5 (continued) 
OU3 LEACHABILITY STUDY CROSSWALK TABLE 

Page 34 of 37 FINAL 



, APPENDIX L.5 (continued) 
OU3 LEACHABILITY STUDY CROSSWALK TABLE 

Page 35 of 37 



APPENDIX L.5 (continued) 
OU3 LEACHABILllY STUDY CROSSWALK TABLE 

lil l--;< Page 36 of 37 FINAL GG;! 1. 



APPENDM L.5 (continued) 
OU3 LEACHABILITY STUDY CROSSWALK TABLE 

Page 37 of 37 



a 

a 



W m m m m  + w 





.. v 4 9 7  



z zi 5 m a  
6 T a m  Z m z m  



za a 

e 

Q ~ v v w v v v v w v v v v w v w v v v v v ~ v v v ~ v v v ~ v ~ ~ v v v v u  L 3 3 3 3 3 9 3 3 9 3 3 9 9 3 9.3 9 9 9 3 9 3 9 3 9 3'3 9 9 9 3 9 9 9 3 3 3 



z z m m w m  w z w  m 3 m a  z + z m  

W 
I 

u! 
-1 



7 4 9 7  



2 2  t t  

OD 

u! a 



w 
-1 



B 
i: 
d 

i 0 
z 0 0  z z  

0 0 0 0 0 0 0  i w i i i  
z z z z z z z  0 0 3  z z n  

i i i g  0 0 0 0  z z z z  
i i a  0 0 0 0  
Z Z Z Z  

d 0 
z 





3 3 3  



"491 



' 3  3 3 3  

d 

\4 
I4 





an : 



m v ) w  

3 3 3  

3 3 3  3 3 

B 
t 
E 

L 

w w w  z z z  u u u  
- 1 a a  4 4 4  

w w w w  z z z z  u u u u  
a-1-1-1 
4 4 4 4  

w w w  z z z  u u u  
-1-1-1 
4 4 4  

u u u  
d d - 1  
4 4 4  

w w w w  

z z z 3  u u u u  
-1-1a-1 
4 4 4 4  

w w w w  

5 z z z  u u u u  
a - 1 a - 1  
4 4 4 4  

!i u 
d 
W 
-1 



3 3 3 3 3 3  



3 
F 

P 

v! 
11 



. .  .. 

3 

W 
OI 



?L 
w z  



0 
3 0 
I 



' *  c 

. . . . .  
g ~ E E E E E g ~ E E E E g E E E E 5 ~ E ~  
5 3 5 5 5 5 5 5 5 5 5 5 5 5 5 2 5 5 5 5 5 3  
.- .- .z .2 .P .P .3 .- .P .3 .2 .t .2 .- .E .E .2 .I .- .3 .P .- 
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3  

5 E E E E  

5 3 5 5 3  
.- .2 .P .3 .2 

3 3 3 3 3  

M M  



- 0 0  
z s 2  

N v ,  
0, 

a 
9 



1497 

3 



I 0 

~ ~ v v w v v v v v v v w w v v v v v v v v w v w w v v v v v v w v v v v ~ v  3 3 3 3 3 3 3 3 3 3 9 3 3 3 3 3 3.3 3 3 3 3 3 3 3 3 3 3'3 3 3 3 3 3 3 3 3 3 



- 
0 

PI 

0 
9 



3 

W m 



1 4 9 7  

E! 
6 
t 

w 

5 
V 

-1 
4 

E E E  is$ 
4 4 4  
v v v  
-1-1-1 

w w w  

5 5 5  v v v  
-1-1-1 
2 4 2  z 0 z 

w w w  

5 5 5  v v v  
-1-1-1 
4 4 4  

w w w  w w w  

5 5 5  v v v  
-1-1-1 
4 4 s  

w w w w  

5 5 5 5  v v v v  < < e <  w w w w  
a4-1-1 

W 

5 
V 

-1 
4 

w w w  

5 5 5  v v v  
-1-1-1 
2 4 4  

w w w  

2 5 5  v v v  < < <  w w w  
4-1-1 

w w w  

5 5 5  v u 0  
-1-1-1 
4 4 4  



0 m 

u! 
-1 



w 
-1 

u 5 
z 
8 

w w w  

5 5 5  u u u  z z z  
8 8 8  

w 

5 u z 
8 

w w w  

5 5 5  u u u  z z z  
8 8 8  



m m 

w 
-1 



- 7 4 9 7  

w w  w w w  

E 5 5  v v v  z z z  
8 8 8  

w w w w  c c c c  
v v v v  z z z z  0 0 0 0  v v v v  

3 3 3 2  
w w w  

s 5 5  v v v  z z z  0 0 0  u v v  5 5  n n  





r44t-wNNtm----Na!Nr4 
0 0 0 0 0 0  0 

3 





c5 m 

w 

w w  

$ 5  v v  z z  0 0  v v  

$ 5  
v v  z z  
8 8  

w w w  

$ $ $  v v v  z z z  0 0 0  v v v  

w w w w  c c c c  
v v u v  z z z z  
s i 2 2 3  
8 8 8 8  

V 5 
B 
V 

w w w  

$ S k i  v v v  
v v v  B g B  

w w w  

cZeZd v v v  z z z  
t;t;t; 

8 8 8  
L L L  

w w  

5 ;  
5% 
8 8  



-1-1-1 w w w  > > >  w w w  
-1-1-1 
3 3 3  s s s  

-1a w w  

-1-1 
$ 2  

s s  3 3  

4 
W 

-1 
2 

s 3 

-1-1 

S S  
5 3  
s s  3 3  

-1-1-1 w w w  > > >  w w w  
-1-1-1 
3 3 3  s s s  

-1-12 w w w  

-1-1-1 
$ $ $  
3 3 3  s s s  

-1 
W 

-1 
$ 

s 3 
-1-1-1 !!! 

3 3 3  
! 
8 
-1 

[! 
8 8  
- 1 A  



. ; 



!! 
8 8  
-1-1 

!!! 
8 8 8  
-1-1-1 

s e e  
8 8 8  
$ 9 5  
-1-1-1 

! 
8 
-1 

!! 
8 8  
-1-1 

0 t 

w w w w w w w w w w w w  
C C C L L L L L L L L L  

W m 



- 7 4 9 7  

u! 
d 

e 
8 s: 

W 

4 
V 

d 
2 

w w w w  

5 5 4 5  v u v u  
d d d d  
2 2 2 s  

w w w w  c c c c  

v v u v  
d d d d  

9 9 9 9  
$ 2 2 2  

w w w w  

5 z z 4  v v u u  e < < <  w w w w  
d d d d  

w w w  

4 5 5  u v v  
d d d  
2 2 2  

w w w w w w w w w w w w w  c c c c c c c c c c c c c  - w w w w w w w w w w w w w  





m - r - w w w t t ~ ~ - - - - - -  PIPIw-r4~4~tmPI--- 
0 0 0 0 0 0  0 0 0 0 0 0  0 0  0 0 0 0 0 0  

> > > > > > > >  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  z z z z z z z z ~ z z z z z z z z z 2 z z z z z z z z z ~ z z z 2 z z z z z  



@ 

- m -  - w ? % z - - -  09 0 0 0 0 0 0  0 o o  

i 0 
z 
&i 0 0  
z z  

ii3 0 0 0  
z z z  

ii8 0 0 0  z z z  

2 

3 0 z 
iii 0 0 0  
z z z  

8 0 
z 
iiiiiiiii 0 0 0 0 0 0 0 0 0  
z z z z z z z z z  

i i  0 0  
z z  



7d4 w w  

22, 

s s  
a d  
3 3  

1 4 
W 

5 
3 s 

a a a  w w w  
2 2 2  

d w 

'a 2, 

2 
3 

d d d  
$ 2 2  

d d d d d d  
2 ,2 ,2$2 ,2 ,  

s s s s s s s s s s  
d a a a a a  
3 3 3 3 3 3 3 3 3 3  

d 
2, 

s 
d 
3 3 3 3  s s s  3 3 3  s s s  

- n - - w q g s - m - w  
0 0 0 0 0 0  0 0 0 0  z N - l - m e n t N - - - - -  

N 0 0 0 0 0 0 0 0 ~  

3 

. '  

$ 3  0 0  
z z  
iii 0 0 0  
z z z  

0 $ 
z 

0 0 0  iii 
z z z  

$ 8 2  0 0 0  
z z z  

0 i 
z 

0 i 
z 

2 0 
z 

0 0 0  iii 
z z z  

0 i 
z 
iii 0 0 0  
z z z  

iii 0 0 0  z z z  
Y 

5 u 
a 4 

w w w w  c c c c  

u u u u  
- 1 a a 4  

9 9 9 9  
s s s 4  

w w w  

5 z 5  u u u  
a 4 - 1  
4 4 4  

w w w  

5 5 5  u u u  < < <  
2 2 2  

w w w w  c c c c  

u u u u  
4 - 1 4 a  

9 9 9 9  
4 4 4 s  

E E E  w w w w  e c c c  

u u u u  
- 1 a a a  

2 9 s 9  
4 4 4 s  $ 2 2  w w w  

a - 1 4  



-1 w 

-1 
2 

s 3 

4 e l - 1  w w w  

e l - 1 - 1  
2 2 2  

s s s  3 3 3  

2 9  
w w  
el 
3 3  
3 s  

- 1 - 1 e l  w w w  > > >  w w w  
- 1 - l d  -1-1-l 
3 3 3 3 3 3  s s 3 s s s  

-1 w 

-1 
2, 

s 3 

i d d  
2 2 2  
-1-l-1 
3 3 3  
3 2 s  

c c c  s s s  

iizi 0 0 0  
z z z  

0 0 0  i i i i  
z z z  

a 0 0  
z z  

2 0 
z 

-1Ll-1 

3 3 $  0 0 0  z z z  
gig 0 0 0  z z z  i i 2  0 0 0  z z z  

W cr 

v! 
el 



\ 

‘2’491 

“ n z z ~ m N q ~ - - . - - - w w m y q q ~ = - - - - - - N N  
N N  0 0 0 0 0 0 0 0 0  0 0 0  0 0 0 0 .  

3 

w w w  544 v v v  
4-1-1 
s s s  

W 

5 
V 

4 
s v v v  s s s  

-14-1 

Gi 0 0  
z z  

-1 

3 
P 

w w w  

5 4 5  v v v  
2 - l - 1  $ 2 2  

- 1 a  

3 3  0 0  z z  
w w  

5 5  v v  < <  w w  
-1-1 

-l 

3 0 z 
W 

4 
V 

-1 
s 

- 1 a 4  

2 2 3  0 0 0  z z z  
2 E E  
$ 4 4  
$ 2 2  

4 - 1 - l - l - l - 1 - 1 - l - 1 - 1 - 1 - 1 2 - l  

0 0 0 0 0 0 0 0 0 0 0 0 0 0  3 3 3 3 2 3 3 3 3 3 2 3 3 3  
z z z z z z z z z z z z z z  

V !l 
s 
-1 

w w w  

5 5 4  v v v  
-1-1-1 
s s s  

w w w  

4 5 5  v u v  
-1-1-1 
4 s s  

w w w w  

4444 v v v v  
- 1 - 1 2 - 1  s 4 s s .  

w w w  

5 4 5  u v v  
- 1 - 1 2  s s s  

gig 
0 0 0  z z z  
w w w  

5 4 3  v v v  
-1-1-l 
s s 4  



. .  

- - -  
0 0 0  

m m ~ ~ N m m m - - - - m - n V ) n V I - - N m O O - -  
0 0  CYN 0 0 0 0 0 0 0 0 0 0 0 0 - -  

=! 
d 

I 

Y 
d 

z s 
Y 

0. 
t 

Y 

e 3  
i j i  2 2  
n i i  

M 0 0 0  
z z z  

0 $ 
z 

$ 8 2  0 0 0  
z z z  

ii 0 
z 

-la 

2 2  0 0  z z  
0 $ 
z 

0 0 0  $ 3 2  
Z Z Z  

i$$ 0 0 0  z z z  0 0 0  z z z  
w w w  

4 2 5  v v v  
d d - l  
4 4 4  

w w w w  c c c c  

v v v v  
A d a d  

1 2 9 9  
5 s s s  

w w w  c c c  
4 4 4  

w 'w w c c c  

v v v  a < <  w w w  a - l a  

s 2 
4 - 1 4  4 4 - 1  



7 4 9 7  

- - - - I- p. *, - - 
0 0 0 0  0 0 0  

w w y !  
N N  a: 

0 
e -  
0 0  

a: 
0 0 0  
- -  

3 



0 m 

W 



'$4 9 

3 

9 
e 
t 

W 

5 
V < w 
-1 

5 
3 2  
Y P  

2 0 
Z 

2 V 
4 a 

w w w w  c e c c  

u v u u  
w w w w  
4-1-12 

9 9 9 9  
< a < ,  

w w w  

5 5 5  u u v  
-1-1-1 
4 4 4  

W 

3 
V , 
W 
-1 

u u u u  < < < <  w w w w  
-1-1-1-1 

w w w w  

5 5 5 5  u u u u  
- 1 A - 1 d  
4 4 4 4  

w w w  

5 3 5  u u u  
a-1-1 
2 2 s  

w w  

5 5  u u  < <  w w  
d A  





3 3  3 3 

. .  . .  . .  

! :  





e 

3 3 3 3 3  3 3  

W w w w w w w w w  
C C f - C f - C C C .  

In 
v) 

w 
-1 

W 

2 g 

" .< 

i 

.. 

! 
- 9  





. .  

3 3 3 3 3  ' 3  3 3 
m 

W a 

$ 
8 

0 0 0  $ 8 3  
z z z  

a - l a  

2 2 2  0 0 0  z z z  

a a a  

2 2 2  s s 4  
a 

2 s 0 0 0  $i$ 
z z z  

0 3 
z 

0 0 0  $a 
z z z  





6 

3 3  

- 1 4 9 7  







e 
Y 
5 

E 
ezl 
e: 
a 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  



P 
E 
E 
3 

I I  
4 0 

3 3  . 3  3 



I 
I 

1 
! 
! 

i 

I 
: 
C c 
E 

c 
i 

n n n n n n n . n n n n n n n n n n ~ n n n n n ~ n n n n n n n n n n n  v 

- 

3 3  3 3 3 3  3 3 3 3  3 3 3  

s 



E . + 

2 - W N m 0 m 0 m 0 0 0 v m N ~ N m n O N ~ m m ~ o m v ~ m o o o N N m W  

2 + o o o & o & o o w o ~ o o o o o o - o o o o o N o o 4 o r - N a ~ ~ o ~  m t - a  N N  
o r - o m m m m m o o o o o o o m W m v - o o o  y y y  q q y q q q o q  

d o  a 

- W N m 0 m 0 m 0 0 0 v m N ~ N m n O N ~ m m ~ o m v ~ m o o o N N m W  o r - o ~ m m m m o o o o o o o m ~ m v - o o o  y y y  q o y o o o o o  
+ o o o & o & o o w o ~ o o o o o o - o o o o o N o o 4 o r - N a ~ ~ o ~  m t - a  N N  

d o  

I 

3 

m m m m m m m m m m  
0 0 0.0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0  

0 0 0 0 0 0 0 0 0 0  
i $ $ $ $ $ $ $ $ $  

E: 
4 a 
0 

d 

4 a 
0 



3 3  3 3 3 3 3  



5 3 3  

S I  I 



3 



3 3  3 3 3  3 3 3  

a? r: 
-1 



c e n 
f 
L 

- : 
P 

VI 

r: 
' 4  

a 
5 
Y 

P a 

> - , > > > > > > a > > >  ~ ~ 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 z 3 z z z z z z z z z z  

o o o n  

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3  



ai t 
d 
e: E n 
f 

8 

I. 

- B 
rn 

3 

d d d  
2 5 s  
0 0 0  $ $ $  
0 0 0  

N N N  
0 0 0  $ 1 1  
0 0 0  

d 
I- N 0 

r+ 0 
4 

d d d  
P - l - I -  
N N N  
0 0 0  

* * *  
0 0 0  
4 4 4  

b 
1 
N 0 

0 

b b b  
N N N  
9 4 0  
4 4 4  * * *  
0 0 0  

d d  
0 1 0 1  
P I N  
0 0  $ $  
0 0  

d 
1 
8 
0 

b b b  
N N N  
0 0 0  

* * - ?  
0 0 0  
4 4 - 4  

b 
5 
N 
4 

0 

d d d  
0 0 0  m o m  
0 0 0  $ $ $  
0 0 0  

b b  
$ 5  m m  0 0  

0 0  



3 3  3 3 3  3 3 3 3 3 3 3 3 3 3 3 3 3  

8 
I 



- 9497 

3 s 3 3 c  

m P . m - - m m - * -  n * m \ q c u r ? o o g o  ~ q o o o o  
0 0  

d 5 
a 

d d  

3 3  
E i E i  



3 3 3 3 3 3 3 3 3  

S I  I 



4 n 
a 

c 
et n 
L 
a - I 
a 

m 

D D D D D D D D D D D D D D D D D D D D D D D D D D D D D D D D D D D D  

3 3 3 3 3 3  3 3 3 3  

er! w 
5 
3 
Ei 

2 2 2  
8 8 8  



b 
4 

3 3 2 3  

~ D D D ~ D ~ . ~ ~ D D D ~ D D D ~ ~ ~ D ~ ~ ~ D D ~ D D ~ D D D ~ D D ~  

~ , , ~ , ~ ~ - ~ ~ " ~ ~ I - w I - m w o o o 0 ~ ~ n ~ , N w o - m ~ " ~ ~  I- 0 0 0 0 w m m 0 ~ 0 n 0 0  0 0 0 0 - 0  0 
+ 0 0 0 + 0 + + + + 0 0 0 0 0 0 0 0 f ~ 0 0 0 0 0 0 0 + + 0 0 0 + 0 ~ +  e4 

- n  



"$491 

a 
2 

a 
s 

e 
0 0 

w 0 
d 

n m - m m n o ~ m q n y - c e n m N m a m a N m m  
n r ? o y q y o  - 09 p W ' 0  0 . 0  0 0 0 0 0 

0 0  
~ o ~ o o o ~ ~ ~ - ~ o  v i 0 0 0 0 0 0 0 0 0 0 0  

' 3  , 3 3 3 3 3  3 3  3 3 

m m m  a a a  x x x  v v v  * * *  
& D i d  2 2 2  

E E 5 :  
5 5 s  

m m m  
0 0 0  
0 0 0  

w w w  
0 0 0  
d d d  

m m  h a  x x  v u  + *  
D i d  

2 2  
E E  

m m  0 0  

L 4 L  w w  
0 0  

4 4  

m a 
X 0 * 
d z 

E 
5 

m 0 0 

0 
6 

m m m  
B h b  x x x  v v v  * * *  a * &  z z z  

Z Z E  
5 5 5  

m m m  
0 0 0  

L 4 L L  w w w  
0 0 0  

4 4 4  

a w 

$ 
E 

m m 0 

00 
0 
4 

w a 
8 
E V 

z 
8 

N OD 

3 
0 
0 

a 
5 
3 
E 

;5 
2 
4 
m 
0 

m 

5 
V 

E V 

z 
8 

m 0 
9 
2 
0 

rA 

E 
2 
2 

V 

z 0 

E 

a 0 
4 
B 
0 

m 

E 

5 
0 * 
d z 

E 

3 
c2 

e 0 
4 
B 
0 



3 3  3 3 3 3 3 3 3 3 3 3 3 3 3  3 3 3 3 3 3 3 3  



Q n 

I /  

3 3 3 3 3 3 3 3 3 3 3 3 3  

a 
2 





3 3  

W 
c? 
-E 
4 
I? 



~ D ~ ~ D ~ D D D D D D ~ D ~ D D ~ D D D D D D D D ~ D D D ~ D D D D D  

5 o 0 0 0 ~ 0 0 0 0 o m o o m o - ~ 0 0 0 o o - 0 + 0 0 0 0 0 o o o ~ -  
~ o o o o o o ~ o ~ + o m w o m o o q ~ ~ o N o ~ o N N ~ ~ ~ ~ ~ ~ ~ ~  ? m - N m - o  0 w ~ y ~ o o o \ q  q t t y  O N N  

n N c( 

5 3  

0 o 



'I497 

0 
4 

4 a. 
3 3 3  3 3 3 3 3 3  3 3  3 3 3 3 3 3 3 3 3 3 3 3 3 3 3  3 3  



I 
0 0 -  - -  g o  
8 

u ? o y c r m Y ) z u  
0 - O S ?  ? 

0 0 0 0  

3 3 3 3 3 3  
3 3  3 m 3 m  

8 
0 

$ 
Y) 

3 s 

0 P 0 

4 .z 



.- 'v4 

D D D D D D D ~ ~ D D D ~ ~ ~ ~ P D ~ D ~ D D D D D ~ ~ ~ D D D ~ D D D  

~ O ~ O O O O O O O O O O O O 0 0 ~ O w O o o o o o m m - m o 0 0 o t m n o  
? 1 m  y o o w o ~ P - . ~ q o o o o  q w ~ o ~ q o o q q w q ~ o q ~ q w ~  
~ o o n o ~ m o ~ ~ o m o o o o o m o m m m o o o o o o o - 0 - 0 0 0 -  

22," 2 - 0  
P- w m  o m m  
00 2 - c y  . w  n 

w w w  
k i k i k i  

8 8 8  
v v v  z z z  

a a a  
3 3 3  n n n  

(13(13 (13 (13  

b b k k  
X Z X X  v v v v  
w w w w  

n : n : ! x n :  o v v v  
Z Z Z Z  

'st;t;ki 

8 8 8 8  

m(13 
k k  x x  v v  
w w  
b +  w w  a *  v v  z z  
8 8  

m(13 
b b  
Z X  v v  
w w  

n : *  v u  z z  
k i t ;  

8 8  

(13 

b 
. X  
V 
W 

!x 
V z 
t; 

8 

m c n w  
b b b  x x x  v v v  



s 3 3 3  

S I  I 



- 1 4 9 s  



4 
" 3  1 R 
1 

3 3 3  3 3 3  3 3 3  




