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INTRODUCTION TO APPENDICES 

The purpose of this section is to familiarize the reader with the Appendices A through C and 

their contents. It also contains some helpful information which can be used as a reference 

while reviewing these appendices. 

Immediately following this section is a complete list of laboratory and data validation 

qualifiers. Also included is a list of units of measure in which laboratory results are reported. 

These lists were laminated to facilitate the removal from the document so they could be used 

as a reference when reviewing the computer generated database reports. These lists provide a 

more detailed explanation than the report footers. 

Database Reports 

All computer generated database reports follow a standard format. The, title indicates the study 

in which the data was collected and, where applicable, the pit and pit matrix type (pit 

material, pit leachate, surface water, etc.). In general, report headers provide the boring 

number, sample number; sample collection date, and sample collection interval where 
' 

applicable. The sample collection interval is a good indicator of whether the sample is a 

discreet or composite sample. Groundwater monitoring reports list the monitoring well and 

the well sample date. "NA" is used to indicate that header information is not applicable. For 

example, there is no sample collection interval for a groundwater monitoring well sample. 

The main body of the reports lists the analytes on the left side. For each sample, the 

laboratory qualifier, result value, unit, and validation qualifier are reported. Laboratory 

results are presented if the data is not validated or was rejected; otherwise, the validated 

result is shown. Some reports also show Toxicity Characteristic Leaching Procedure (TCLP) 

samples and filtered (FLTD) samples. "TCLP" samples were extracted prior to analysis; 

"filtered" samples were filtered before they were analyzed. 

The report footer provides generic notes about the data and explains the abbreviations used in 

the reports. It also shows the print date, and submittal name. 

During any review of these appendices, it is important to realize that throughout the history of 

the FEMP the target analyte lists were modified. Laboratory analyte lists were altered based 
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on new regulatory requirements. The FEMP’s internal analyte lists were changed as needed 

to meet data requirements. ‘As a result, lists were similar but not identical between sampling 

programs. Additionally, within individual studies such as the RI/FS, not all samples were 

analyzed for exactly the same target list. For example, some samples were analyzed for only 

volatile compounds while other samples were analyzed for volatile, semivolatile, and 

pesticide/PCB compounds. These differences produce blank sections within the database 

reports. Blank sections within the reports do not mean that data is missing. Blank 

fractions signify that there are no results for that fraction for a given sample. The explanation 

for these blank sections is that a particular fraction was not requested for analysis for the 

given sample or that the laboratory did not receive that sample fraction. Blanks within 

fractions mean that no results are available for an analyte in a certain sample because that 

analyte may have been a tentatively identified compound (TIC) present in other samples in the 

program but not present in a specific sample. It can also mean that the analyte was not 

included in the Request For Analysis (RFA) to the laboratory. Blank sections within the 

reports do not mean that data is missing. 

- _  

This report format II is the best format available for presenting the wide variety of technical data 

available ‘for Operable Unit 1. 

ADDendix A 

This appendix contains the information for all the non-QA/QC pit samples. Appendix A is 

organized by pit, media, and study which generated the data. Individual sections present 

geotechnical, radiological, inorganic, and organic data for a specific pit. Subsections for each 

data type are organized by sampling program. For example, 1992 RI/FS organic results for 

Pit 5 are located immediately following CIS organic results in Appendix A S .  1.4. Reports 

follow the format discussed above. 

ADDendix B 
Appendix B presents data for surface and subsurface media, including groundwater, surface 

soil, surface water, and sediment. Each media is assigned its own section. Individual 

sections present geotechnical, radiological, inorganic, and organic data for a specific media. 

Subsections for each data type are organized by sampling program as in Appendix A. Well 

construction logs have been included in the groundwater section (Section B.2.1). 
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Avvendix C 

Air monitoring data are presented in Appendix C. On-site and fenceline airborne radon 

monitoring results for 1991-1993 are located in Appendix C. 1 . 1 .  Appendix C. 1.2 presents 

the results of the Waste Pit Radon Flux Survey. Air particulate radiological results for 1991- 

1992 can be found in Appendix C.2. 
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-0 Qualifier 

B 

C 

D 

E 

J 

N 

S 

+ 

a 

Definition 

The reported value was obtained from a d i g  that was less than the Contract Required Detection Limit 
(CRDL) but greater than or equal to the Instrument Detection Limit (IDL). This qualifier applies to 
inorganic analyses. 

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 camed through the entire analytical procedure. This qualifier applies to organic 
analyses. 

Result was confirmed by a second instrument (for pestkidelPCB analyses only). 

Sample result shown is a dilution result. 

Instrument range was exceeded. This qualifier applies to organic analyses. Some laboratories use 'X" 
for this qualifier. 

The reported value was estimated because of the presence of interference. This qualifier applies to 
inorganic analyses. 

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 analyses. 

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

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

- LABORATORY QUALIFIERS 

m g h  

m g a  

milligram per kilogram 

milligram per liter 

parts per million @pm) 

parts per million (ppm) 

~~ ~~ ~ ~~ 

Postdigestion spike for Furnace Atomic Absorption Analysis was outside of control limits (85115%) 
while sample absorbance was less than 50% of spike absorbance. 

Ccg@ microgram per kilogram 

X Instrument range was exceeded. 

Duplicate analysis was not within control limits. 

parts per billion (ppb) 

Note: "S," "W," and "+" 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. 

Ccgk microgram per liter 

nanoprn per liter 

pCi/g picocuries per gram 

pCi/L picocuries per liter 

UNITS OF MEASURE 

parts per billion @pb) 

parts per trillion @pt) 

I parts per billion @pb) II 



n 

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

DATA VALIDATION QUALIFIERS 

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

Definition 

Matrix spike recovery associated with this sample was outside the control limits. l M .  Matrix interference was suspected. 

N This analyte was tentatively identified from interpretation of mass spectral or 
chromatographic data. This qualifier applies to organic analyses. 

Nv Not Validated. 

R 

U 

z 

- 
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). . - 
I 

E 

A 

G 

F 

K 

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

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. 

Total uranium was analyzed by alpha isotopic spectrometry. 

Total uranium was analyzed by gamma spectrometry. 

The ratio of uranium-234/uranium-238 was outside the acceptable range of 0.4 
and 1.3. 

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

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 

\ 
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VISUAL CLASSIFICATION OF SOILS 



VISUAL CLASSIFICATION OF SOILS 
~ ~~ 

'ROJECTTTASK NUMBER: 
>LDMEW WELL ID: 01 -01 

iNGINJGEOLOGIST: E. MIGNARDOT 
)RUING MElHODS: DRlU RIG AND 

SPUT SPOON SAMPUNG 

D F  
E E  
P E  
T T  
H 

PROJECT NAME: 
m m c m i z m o N  iNvEsnGAnm STUDY- 
ROY F. WESTON. INC. 

COORDINATES: 481377..31.1376290.75 

DESCRIPTION 

10 inches dark grayish-brown (1OYR 4/S) clay organic 
material. mots. slightly moist brown day underlain 
ty 11 inches dark brown to black (1oYR u2) clayey 
siltstone (@ash 7). The sMstone is dightly moist 
mbror (0-5%) pinkishgray (SYR 60) clayey sibtone 
clasts (7) 1R) to 114 inch in diameter mixed in with 
the silts&m_L@yh Il;medium stiff. 

Dark brown o black clayey siltstone (@ ash ?) of 
a (1 O Y R  2R) color; slightly moist: minor (04%) 
pinkishgray (SYR sn) silty clay (?) clasts; moist. 
medium stiff. 

Dark brown to black (1 OYR 2R) clayey siltstone 
(fly ash 7); moist to wet large 1/4to 1R inch dark 
gayish brown ( 1 0 ~ ~  4/s) clay c h i  approximatety 
04% of sample. medium stiff. 

I -  

..- - - - - - - - - - - 

------------ 
Dark brown to black (1 OYR 2R) clayey siltstone 
(fly ash 7 )  grading downwards into reddishgray 
(1OYR 8/1) clayey siltstone; moist; minor dark 
gayish brown (1OYR 46) day, medim stiff. 

------------ 
Reddiih gray (1OYR 8/1) clayey siltstone (7) 
minor (0-5%) dark brownish gray (1OYR 46) clay; 
very moist to wet. soft. 

------------ 
Reddishgray (1OYR sll) clayey siltstone (7); 
light gray (SYR 7l l )  sin (?) dasts representine 
0 to 8% of me sample Slihuy d t  to moist; 
trace organics (7)  soft. 

Total OeW P 12 Ft  

~ 

A% OF COMPLETION: 4/13/87 

AGE 1 OF 1 

lELD INSTRUMENT READING, 

2000 cpm 

2400 cpm (dark siltstone) 

5300 cpm (brown day) 

------- 
750 cpm (black siltstone) 

lo00 cpm (gray siltstone) 

------- 
1000 cpm (redgray mated 

1000 cpm (lightgay materii 

- ------ 

NOTES: 

Vkuel classification of soils compiled from Characterization InkstigationStudy. Geologist Log Book #44. Reld Sampling Log Book #42A 

. cpm - counts per minute read with HP-2lOT Samples F M P - P S O l ~ l ,  002.003.015 a 016 are composites of entire boring. 

F w m l - 0 1  .DRW/mbr&SS3 
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VISUAL CLASSIFICATION OF SOILS 
\OJECTflMK NUMBER: 
DNON W N  ID: 01-02 

IWNJGEOLOGIST: E. MIGNARDOT 
IILLJNG METHODS: DRILL RIG AND 
SPUT SPOON SAMPUNG 

'ROJECTNAME: - 
CHARACTERIZATION INVESTIGATION S N D Y -  
ROY F. WESTON. INC. 

DORDINATES: 481270.97.1378337.75 

DESCRIPTION 

Dark grayish borm (IOYR 513) clay Blading 
dommerds into l@t bromishgray (1OYR Wl) 

plant material in upper clay; clay comprises -8 
clayey material (sludge ?) abundant ma and 

inches of upper samp(e slightly moist medium SM. ----------- 
Light brownish-gray to white (10YR7/1) clayey (7) 
material; minor (0-5%) yelbw (2N 8B) clayey (7)  
material; sliihlly moist soft 

----------- 
Ught brownish-gray to H i t e  (1OYR W1 to lOYR 7/11 
clayey (greasy) material; minor lime green o h  
ydbw (2.M 7/8) materiel -06% and near bottom 
of spoon. 

----------- 
Urn brownismray (1OYR Wl) to white (1OYR 7/11 
geasy material; minor (10-15%) lime green 
to yelbw (1 O Y R  8/6) material; moist to dty; soft 

----------- 
Same as interval 6-8 ft although slim larger 
content of yellow (1OYR 8/6) greasy material: also 
material grades downward into sandy (medium tD 
coarsegained) material moist to very moist. 

I - - - - - - - - - - -  

Urn gray (1 OYR 712) sandy (fine to medium 
gained) material (sludge ?) grading dommard in6 
bghtgray(10YR7R)towhib(10YR7/1)coarser 
gained material (sludge 7). trece black ( t o m  2/2 

93%. flaky-hiable mamrial which breaks apart 
like powder: moist to wet trace (&I%) yelbw 
(1OYR 8/6) messy material. soft 

Total Depth = 12 Ft. 

h l E  OF COMPLETION: 4/15/87 

iGE 1 OF 1 

SELD INSTRUMENT READING 

65p cpm (gray material) 

1700 cpm (green material) 

------- 
1600 cpm (gray material) 

1250 cpm (yellow material) 

so0 cpm (composite) 

48OOO cpm (black material) 

------- 

NOES: 
Visual d a s s i i t b n  of soils compiled from Characterization Investigationstudy, Geobgist Log Book w44. Field Sampling Log Book #42A 

T - TOP Of s~mple 

cpm - counts per minute read with HP-210T 

M - Middle of sample B - Bottom of sample 

Sam@= FMP-PSOI 432,033.8 034 are composites of entire boring. 

' >  i.. 1 . 
I 2,. ' 
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VISUAL CLASSIFICATION OF SOILS 
ROJECTKASK NUMBER: 
LDMEW WELL ID: 01 43 

YWN./GEOLOGIST: E. MIGNARDOT 
RILLING METHODS: DRILL RIG AND 
SPUT SPOON SAMPLING - 
D F  
E E  
P E  
T T  
H 

NOTES: 

- 
S N  
A U  
M M  
P B  
L E  
E R  

~~ 

JROJECTNAME: 
CHARACTERIZATION INMSTIGAllON STUDY 
ROY F. WESTON. INC. 

=ORDINATES: 481213.99.1378241.25 

DESCRIPTION 

10 inch dark grayish-brorm (1Oyflsn) Clay wim roc 
and grass grading downward into 12 inches of dark 
brown to black (1OYR 2E) dayey material; minor 
(0 to 3%) light red (2.5YR s/a) Clay (7) dasts; 
minor (03%) l i i  ween ID yelbw (5Y 8/8) Mab(e 
material (VF); slightly moist 04% large rock clasts: 
medium stiff. moist- 

Grayish-brown (1OYR 5R) clayey material; 0 5 %  
(1/4 to 1R inch) rock clasts. and glass (7) 
fragments. high content of organic vapors. dry 
medium stiff. 

, - - - -  

- ---------- 
Gray (1OYR 5/1) clayey (7) material, slightty 
moist: minor (03%) l/8 to 1/4 inch rodc dasts; 
&y, medm stiff. 

----------- 
Grayish brown (1OYR 543) greasy clay (?) Wim 
large (.5 to 1.5 inch rock clasts) slightty moist minoi 
black (04%) lOYR 2R clayey material, soft. 

, - - - - - - - - - - -  

6 inches yelbw (10YR 8/8) clayey (?) m a w  
(sludge ?) grading domward into dark gray 
@.SYR 4hJ) weasy clayey (?) material. 
presumably sludge; wet the yelbw material has 
spongy (7) texture: moist son 

Total Depth = 12 FL 

DATE OF COMPLETION: 4/15/87 

PAGE 1 OF 1 

9EU) INSTRUMENT READING 

lo00 cpm 

No readings 

450 cprn (yelbw material) 

2500 cpm (gray material) 

Visual classkation of soils compiled from Characterization InvestigationStudy. Geobgist Log Book #A. Field Sampling Log Book M2A 

cpm - counts per@nute read with HP-210T Samdes FMPPSOlW7 and FMPPSOlO49 are composites d entire boring. 

. . .  ' I  
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VISUAL CLASSIFICATION OF SOILS 
~~~~~ 

'ROJECTflASK NUMBER: 
KDMEW WELL ID: 01 -04 

NWNJGEOLOGIST V. PEERS 
IRlUNG METHODS: PONTOON BOAT 8 

PISTON RIG SAMPLER 

D F  
E E  
P E  
T T  
H 

M M  
P B  
L E  

N 

FMP-PS- 
01 -061 

FMPPS- 

FMPPS- 
01482 - -- 

2 01463 

FMP-PS- 

FMPPS- 
01 4es 

4 -- E* - 
, 

FMPPS- 

--- 0 1 4 x 8 -  
6 FMPPS- 

6 

01 -067 

FMPPS- 
8 01488 --- - -  
8 FMPPS- 

01 -069 

FMPPS- 

--- 01-02 - 
10 FMPPS- 

10 

01 071 

FMPPS- 

PROJECT NAME: 
cHARAmtanoN iNvEsnanoN STUDY 
ROY F. WESTON. INC. 

COORDINATES: 481313.56, 1378244.00 

DESCRlPTlON 

---------- 
as above. moisture cantent is increasing, 

---------- 
of brow paper (w-ry bag type). 

---------- 
above, saturated, no paper *ace (-) 

5 YR Ya) OCCUIB as specks, organic material 

----------- 
Same as above, saturated. Top 9 is softer than - - T  bottom 9 (more saturated) 

DATE OF COMPLETION: 416187 

PAGE 1 OF 1 

f l E U  INSTRUMENT READING 

------- 
Moo cpm 
OVA = 2 

------- 

OVA = 2 

------- 
OVA = 2 

OVA = 3 

------- 
Ins- maltunction 

OVA= 1 

\ASIA Classification of soils compiled from Characterization Investigation Study, Geologist Logbook # 44. Field Sampling Logbook rY 42A 

Samples FMPPS45-058.059,060 are composites of entire boring 

cpn - coults per minute read with HP-210T 

FBwKomaolO*ORwny7-83  
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VISUAL CLASSIFICATION OF SOILS 

5 896 

ROJECTnASK NUMBER: 
llDMEW WELL ID: 01 4 5  

NGINJGEOLOGIST. E. MIGNARDOT 
RlUNG METHODS: DRILL RIG AND 
SPLIT SPOON SAMPLING 

PROJECT NAME: 
CHARACTERlZATlON INVESTlGAllON STUDY 
ROY F. WESTON. INC. 

ZOORDINATES: 481414.22.1378221 6 3  

DESCRIPTION 

Dark grayish brown (1OYR Sn) clay; abundant 
rootlets/organic materail: moist minor (0-396) 
dark bmwn~ack (1 om vz) sandy siltsmne 
(fly ash 7 )  I n h d  in medium Stiff. 

Dark grayishkown (1OYR %) slrty clay; trace 
organic (roots) mateliale medium stiff minor (04%) 
light gray (m ?/l) siltstone (7); slightly moist 
clay grades downwards into a siltstone (7); coarser 
material downwar&. 

Dark grayishkown (1OYR 544) clay, slightly 
moist minor ( O m )  white (2.W 8n) clayey (7) 
material; minor dark-bmwn black (1OYR 52) clayey 
sirnitone (7) -06; medium SW. 

----------- 

----------- 
Dark grayish-brown ( l o w  5/4) clay large (.5 to 1 
inch) rock dasts -0-15?6. 04% reddish yelbw 

4-6 inch black (7.5yR UZ) silty (gritty), greasy 
material although rolls up similar to clay; 
at bottom of sample. 

Black (7.m u2) silty (gritty), greasy material: 
slighlly moist soft 

(7.m 7R) clayey materiel; sll(iMly mobt 

----------- 

----------- 
Back (7.m UZ) - 10.5 inches silty (gritly) 
weasy material underlain by yellow (1 O Y R  8/e) 
clayey (7) geasy material: s l i i  moist y e k w  
material shows a banding appearance wim 
alternating light and dark shades of yellow. soft 

Total Depth = 12 Ft 

DATE OF COMPLETION: 4/14/87 

PAGE 1 OF 1 

flELD INSTRUMENT READINC ii 

lo00 cpm (clay) 

1300 cpm (black material) 
" 

VSual dassit ion of soils compiled from Characterization InvestigationStudy. Geobgist Log Book #44, Field Sampling Log Book lW2A 

1 L ,  .. 
3pn - c o r n  b r - m i t h  read with HP-21OT . Samples FMPPSQlQ17. and FMPPS41430 are composites of entire boring. 
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WOIITOUING UELL INSTALLATION RE- 
11/09/92 

DATE: 07/25/91 PROJECT YAM: F e m l d  RI/FS FIELD ENG./QO.: HARRIS 
PROJECT NO. : 602.3.2 
BORING NO. : 1765 Y,E COORDINATES: 481371.70. 1378289.9 

CHECKED BY : Not Noted DATE: N/A 

YELL U B E R :  1765 DATE OF INSTAL.: 07/25/91 

BOREHOLE DRILLING 

I DRILLING METHOD: AUGER 
I DRILLING FWIDCS) USED: NONE NOTED 
I 

i 
I NOTES Q)I(ENTS: f CASING TYPE : WOIITOR YELL f 

i 
I SIZE: NA man: NA TO: NA ! 
I SIZE: NA FROM: NA TO: NA f 
I I 

i 
t 

I TYPE OF BIT: AUGER 
IS CASING -W: No 

i CASING DIN.: 4.0 In. ID 
CASING SIZECS) U r n :  (Unit8 N/A) I 

YELL DESCRIPTIOW 

TYPE: MONITORING YELL RISER PIPE MATERIAL: Stainless Stedi 
DIAWETER OF PERFORATED SECTIOII: RISER PIPE DIWTERS: I 

PERFaRATlON TYPE: Slots I O.D.: 4 3/8 In. I.D.: 4.0 In. I 

AVG. SIZE OF PERFORATIOWS: 0.01 (In.) f LENGTH OF 1ST PIPE SECTION: 10.0 Ft.f 
TOTAL PERFORATED AREA: 4.0 Ft. 2 N D  PIPE SECTION: 10.0 Ft. 
NOTES/WmENTS: 3RD PIPE SECTION: 5.0 Ft. 

i 1 OoIlENTS 

I 
I RISER JOINING METHOD: FLUSH JOINT T H R ~ E D  

i 1 

PROTECTION SYSTEM 

I RISER PROTECTIVE PIPE LENGTH: 5.0 Ft. : OTHER PROTECTIOY (* NOTED BELW) I 

! I 

I PROTECTIVE PIPE O.D.: 10 3 In. 
WINGED LOCKING COVER U/ P d o C  

i YELL TIP i 22.5 
22.5 
N/A 

BOTTOM OF BOREHOLE f 
CYL AFTER INSTALLATION i 

rlus THE YELL FLUSHED AFTER INSTALLATION? : NO 
YAS A SENSITIVITY TEST PERFORMED OW THE YELL : Yo 

REMRKS -- m N T  AREA 

REIURKS : UOW PLUG USED I N  AUGER BIT DURING YELL INSTALLATION. 

I 

000022 a 
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KIlITORING WiLL INSTALLATION RE- 
11/w/92 

PROJECT NAME: Fcrnsld RI/FS FIELD ENG./GEO.: WAILC HARRIS DATE: 07/16/91 

WRING NO. : 1766 N,E COORDINATES: u11349.56, 1378240.5 
UELL YUlBER: 1766 DATE OF INSTAL.: 07/16/91 

BOREHOLE DRILLING 

PROJECT NO. : 602.3.2 CHECKED BY : JRU DATE: owoa/9i 

DRILLING METHCO: AUGER TYPE OF BIT: AUGER 

CASING TYPE : KIlITOR UELL 1 CASING OM.: 4.0 In. ID 
WING SIZECS) USED: (Units N/A) 

I SIZE: NA FRO(: NA TO: NA 

I 

i 

i 

i DRILLING FLUID(S) USED: NONE NOTED i IS W I N G  TEMPORARY?: NO 

I NOTES COWENTS: I '  

I SIZE: NA FRO(: NA TO: NA I f 

f DIAMETER OF PERFORATED SECTION: f RISER PIPE DIAMETERS: f 

i 

! 
I I 

UELL DESCRIPTION 

I TYPE: MONITORING UELL RISER PIPE MATERIAL: Stainless Steel' 

I PERFORATION TYPE: Slots i 0.0.: 4 3 / 8  In. I.D.: 4.0 In. I 

f AVG. SIZE OF PERFORATIONS: 0.01 (In.) I LENGTH OF 1ST PIPE SECTION: 10.0 Ft.f 
I TOTAL PERFORATED AREA: 4.0 Ft. 2ND PIPE SECTION: 5.0 Ft. 
f NOTES/#)P(ENTS: 3Ro PIPE SECTION: 2.0 Ft. 

I RISER JOINING METHCO: FLUSH JOINT THR&ED 

i CCWENTS 

I 
I 

I 

PROTECTIW SYSTEM 

i i 

UAS A SENSITlVITY TEST PERFORM0 ON THE YELL : No 
us THE YELL FLUSHED AFTER IN~TALLATION? : NO 

I 

REMARKS : 
CCWENTS: 

K#) PLUG USED IN AUGER BIT DURING YELL INSTALLATION. 

000023 



\ MONITORING UELL INSIALUTIOY RE- 
11/09/92 

PROJECT NAME: Femald RI/FS FIELD ENG./GEO.: HARRIS/ MIUy DATE: 07/02/91 
PROJECT NO. : 602.3.2 - 
BORING NO. : 1767 N,E COORDINATES: 481289.27, 1378278.7 

CHECKED BY : Not Noted DATE: N/A 

LlELL M E R :  1767 DATE OF INSTAL.: 07/02/91 

BOREHOLE DRILLING 
I 

I I ORILLING rcETHa: AUGER 
I DRILLING FLUID(S1 USED: NONE NOTED 

NOTES CO+IENTS: f 
i 
I 

i 
I 

TYPE OF BIT: AUGER 
IS CASING I V Y ? :  No 
CASING TYPE : MONITOR UELL 
CASING DIM.: 4.0 In. ID 
CASING SIzE(S) USED: (Units N/A) 
SIZE: NA FRCU: NA TO: NA 
SIZE: NA F R a :  NA TO: NA 

i i I 

UELL DES~RIPTION 
I RISER PIPE MTERIAL: Stainless Steel' I TYPE: MONITORING UELL f DIMETER OF PERFORATED SECTION: f RISER PIPE DIAMETERS: 

I PERFORATION TYPE: Slots 8 0.0.: 4 3/13 In. I.D.: 4.0 In. 1 f AVG. SIZE OF PERFORATIONS: 0.01 (In.) f LENGTH OF 1st PIPE SECTION: 10.0 Ft.! 
* I  I TOTAL PERFORATED AREA: 4.0 Ft. ZWD PIPE SECTION: 5.0 Ft. 
I I NOTES/COb(ENTS: 3RD PIPE SECTION: 2.0 Ft. 

I f I RISER JOINING IIETHQ): FLUSH JOINT T H R W E D  f 

I PROTECTIVE PIPE 0.0.: io 3 In. I 

f - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I - - - - - - - -  f . _ _ _ _ _ _ _ 1 _ _ 1 _ _ _ _ _ _ _ _ _ _ _  1 -_______.I---__--------- 1 

i i 
__________-_________--__-_--I -_----_---- I ___---___-- I .-__------- i ------------ i 

I PERFORATED SECTION I 16.0 20.0 i 564.5 I 560.5 I _ _ _ _ _ _ _ _ - _ I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  - _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ 1 _ 1 - - -  I -___--_--_----I_-------- f 

N/A f I UELL TIP 

I 

i CCMENTS 

PROTECTION SYSTEM 

RISER PROTECTIVE PIPE LENGTH: 5.0 Ft. i OTHER PROTECTIW (* NOTED BELW) I 
HINGED LOCKING Q M R  u/ p&c I 

I TEn I DISTANCE ABOVE/BELW ELEYATIW 
GRUJND SURFACE MSL I 

I 582.49 2.0 Ft. 
0.0 I N/A 

I TW OF RISER PIPE f GROUND SURFAq i BOTTOM OF PROTECTIVE PIPE i 2.5 

i WREHOLE FILL MATERIALS ' TOP I BOTTOI f T o 9  BOTTCU f 

1 Gravel t u  t u  I M  I W  

Grwt/Slutry I 0.0 i 13.0 N/A I 567.5 i f Bentonite Pellets 13.0 I 15.0 f 567.5 f 565.5 I 

S a d  i 15.0 i 21.0 i 565.5 i 559.5 I 

N/A f BOITCU OF BOREHOLE i WL AFTER INSIALUTION i 6.65 N/A 

h S  THE UELL FLUSHED AFTER IN~TALLATION? 
UAS A SENSITIVITY TEST PERFORMED W THE UELL : No 

I 20.5 
21 .o 

: YO 

R W K S  -- CDmENT AREA 

REMRKS : yo00 PLUG USED I N  AUGER BIT DURING INSTALUTIOl TO QlWfROL/ PROHIBIT 

-Ells: 
F L W  OF UASTE PIT MATERIALS INTO THE WGER. 



.- 

It LRWBER: 1765 

ID ELEVATION: 58O.n . 

IEER/GEOLOGIST: HARRIS, G A R M Y  

COORDINATES: NORTH 481,m.m EAS7 1,378.289.96 DATE: 0?/171 

M: D e p t h  N/A D a t e / T h  N/A DATE STARTEO 

D e p t h  N/A D a t e / T i a s  N/A DATE -LE1 

.ING METHODS: HOLLOU STEM AUGER PAGE 1 

REMARKS 

~ 

~ 

S 
A 0 1  
M A 1  
P T M  
L E E  
E 

B R 
L S  E l  
O A  C N  
Y M  o c  
S P  V H  

L E €  

S 
U Y  
S M  
C B  s o  

L 

T 
s 
F 

0 E 

2 
N 

R S  
Y 

HARD (7.5YR 5/41 BROLRl SILTY CLAY, LW WHESIOI, LOU . CL 2.0 
6 PLASTICITY, SLIGHTLY MOIST. 

7 
I 

CL 3.0 HARD (10YR 6/61 BRWNISH YELLW CLAY, LOU COHESION, MODERATE 
6 PLASTICITY, SLIGHTLY MOIST. 

I 

10 
6 

7 
6 

HARD (10YR 6/61 BRWNISH YELLW GRADING INTO (1OYR 1/11 DARK 
GRAY CLAY, WDERATE COHESION 0 PLASTICITY, SLIGHTLY MOIST. 

FIRM (1OYR 3/22) VERY DARK GRAYISH BRWN SILTY CLAY LIKE 
MATERIAL, WDERATE COHESION, W PLASTICITY, MOIST. 

EL 3.2 

CL 2.0 

1 

I84 11 
7/91 
i5 

FIRM '(lOYR 3 / 2 2 )  VERY DARK GRAYISH BROW SILTY CLAY LIKE .CL 2.0 
6 IUTERIAL, IOERATE COHESION, COW PLASTICITY, MOIST. 

l3 

9 

FIRM (IOYR 3/22) VERY DARK GRAYISH BROW SILTY CLAY LIKE CL 2.0 
6 MATERIAL, WERATE COHESION, W PLASTICITY, MOIST. 

FIRM (10YR 6/11 DARK GRAY MOTTLED YITH (2.5YR 4/41 REDDISH CL 2.0 
BROUW SILTY C U I - L 1 K f  IUTERIAL, LOU COHESIOU 0 PLASTICITY, 
MOIST. . .  

6 

4 FIRM (IOYR 4 /11  DARK GRAY MOTTLED UITH (2.5YR 4/41 REDDISH CL 2.0 
ERWN SILTY CLAY-LIKE MATERIAL, LOU COHESION k PLASTICITY, 
I1OlST. 

6 

2 

SHBLBY TUBE PUSHED BLOU COUNTS. 
24  

LOOSE (10YR 4 /11  DARK GRAY MOTTLED UITH (2.51 4/41 REDDISH 
BROW CLAY-LIKE MATERIAL, MODERATE COHESION 8 PLASTICITY, VERY 
IW)IST. 

6 

4 NO RECOVERY. 
0 

3 

3 

3 

LOOSE (10YR 4 /11  DARK GRAY CLAY-LIKE MATERIAL, POOR COHESION, 
LOU PLASTICITY, PIECES OF PAPER INTERSPERSED I N  MATERIAL, VERY 
m1 ST. 

LOOSE (10YR 4 /11  DARK GRAY CLAY-LIKE MTERIAL, WOR COHESIOU, 
LOU PLASTICITY, PIECES OF PAPER INTERSPERSED I N  M E R I A L ,  VERY 

NO RECOVERY. 

6 

6 
mm. 

0 

FERYALD RI/FS VISUAL CUSSIF ICATIOI  OF SOILS 

PROJECT YU1BER: 602 3.7 I PROJECT W: Fwpc RI/FS I 

a 

a 

a 

I 07/17/91 , GUW 

ENGl 
- 

D: 07/25/91 

OF 2 OR11 

D 
E 
P 
T 
H 

- 

- 
1.5 - 
I .o - 
:.5 - 
!.O - 
!.5 - 
1.0 - 
1.5 

63080 
07/17/91 
0950 

63081 
07/17/91 
0950 

63082 
07/ 17/91 
0950 

H r w O  PPD 
a =O cpa 
Br =ZOO0 ca 

63083 
Q7/ 17/91 
0955 - 
63 
Q7/ 
09 

Hnrd) Fm 

a Br =O =a00 cpn cpn 

63085 
07/17/91 
0955 
63086 

07/17/91 
1000 

aoa7 
07/17/91 

1000 

H-0 PB 
a 4  CPA 
Br =1400 cpn 

t.0 

FIRM (10YR 4 /11  DARK GRAY MOTTLED UI'TH (2.5YR 4/41 REDDISH 
BROW SILTY CLAY-LIKE MTERIAL, LOU COHESION 8 PLASTICITY, 

16 I MOIST. 

63088 
07/17/91 

1000 

63009 
07/ 17/91 

1020 

63090 
0711 8/91 
oaic 

07/ia/91 
oat4 

07/ia/91 

07/ia/91 

63091 

63092 

0814 

63093 

0830 

63094 

0845 

63095 

0845 

63096 

0845 

0711 8/91 

07/ia/91 

07/ia/91 

b.5 

'. 0 - 
'.5 - 
1.0 - 
1.5 - 
1 .o 

lo I RE-Ry. 

I I SHELBY l lWE PUSHED FRO( 8.5 - 11.0 FT. NO REQMRY AFTER 2 ~~ 

ATTEMPTS. 
MATERIAL UAS DISPLACED TO 11.0 FT. SO SPLIT Sway W L E  WULO ( D I  NOT BE OBTAUED. 

1 .s - 
2.0 - 
2.5 
NOT1 
- 

oooozs 



- 
PROJECT YUIBER: 602 3.7 PROJECT WE:. F)(pc RI/FS 

BORING M E R :  1765 COOROINATES: NORTH 481,377.7U EAST l,m,tllp.% DATE: 07/17/91 

Can: Depth N/A Datefli- Y/A 

Depth N/A Dmte/l ir  N/A 

tRQlND ELEVATION: s8o.n 
ENGINEER/GEOLOCIST: HARRIS, ( ; A R M  

DRILLING I(FTHQ)S: HOLLCU 

DATE STARTED: 07/17/91 

DATE CCUPLETED: 07/25/91 

PAC€ 2 OF 2 

S B R 
A 1 L S  E 1  
M 1 O A  C N  
P M Y M  o c  
L E S P  v n  
E L E E  

0 E R S  
N Y 

63097 2 
07/18/91 6 

13.0 0900 

63098 3 
07/18/91 6 

13.5 W O O  

LQISE (10YR 5/11 GRAY CLAY-LIKE CUTERIAL YlTH TRACE OF (1OYR CL ’ nA HnrPO PB, 
8/11 UHITE CUNUUR MATERIAL, POOR COHESION, MEDIUr a‘ 4 cpa 
PLASTICITY, VERY M I S T .  ~r =1200 cpa 

LooTr (10YR 5/11 GRAY CLAY-LIKE U T E R I A L  YITH TRACE OF (10YR EL NA H n d )  ppn 
8/11 YHITE GRANULAR MATERIAL, POOR COHESION, MEDIW a 4  cpn 
PLASTICITY, VERY nom. E r T O O  cpp 

14.0 

63099 3 NO RECOVERY. 

mo 
07/18/91 0 

1 

1 

2 

1 

VERY LOOSE (10YR 4/11 DARK GRAY SILTY CLAY LIKE MATERIAL, CL NA 

mzsi. 

no1 ST. 

6 GELATINWS I N  NATURE, COQ) PLASTICITY, WOR COHESION, VERY 

VERY LOOSE (10YR 4/11 DARK GRAY SILTY CLAY LIKE MATERIAL, 
6 GELATINWS I N  NATURE, COQ) PLASTICITY, POOR COHESIOY, VERY 

VERY LOOSE (2.5Y N8/) UHITE SILTY CLAY, PRWAELY ASH, COQ) . .  6 PLASTICITY, WOO COHESION, VERY 110191. 

VERY LOOSE (2.SY N8/) UHITE SILTY CLAY, PROU6LY ASH, GOQ) 
PLASTICITY, ccm COHESION, VERY m s i ,  

LOOSE (10YR S/1) COARSE SAND GRADING INTO (1OYR 3/22] BLACK L 
GREEN HARD CLAY, NO COHESION, YET. 

LOOSE (2.51 N f / )  LIGHT GRAY COARSE UWD INTERBEDDED YITH 1/4” 
LENSE OF (2.SY N8/) CLAY NO COHESION, VET. 

HnrpO pem 
a 4  cpa 
W*O CDU 

HwO Fm 
u =O cpn Er do00 C o n  - 

63101 
07/25/91 

0845 

ls0 I SHELBY N E E  PUSHED. I I  16.5 - 
63102 

07/25/91 
0900 17.0 - 
63103 

07/25/91 
0900 17.5 - 
63104 

07/25/91 
0900 18.0 - 
6310s 

07/25/91 
0940 18.5 

VERY LOOSE (2.51 N8/) UHITE SILTY CLAY, PROBABLY ASH, COQ) 
PLASTICITY, GOOD COHESION, VERY m s i .  ~r =is00 cpm 

63107 LOOSE (2.51 N8/) W I T E  SANDY SILT YITH LOOSE GRAVEL, NO 
07/25/91 PLASTICITY OR COHESION, YET. 

Er -1500 cpn 

63108 LOOSE (2.5Y N8/) YHITE SANDY SILT YITH LOOSE GRAVEL, NO 
07/25/91 PLASTICITY OR COHESION, YET. 

120.0 I 1005 I 16 ’ I ~r =io00 cpn 

~r - 0 . .  cpn 

LOOSE (2.5Y N8/) YHITE GRAVELY SAND W I N G  INTO (10YR 3/22) 
DARK GRAY SANDY CLAY, LCU COHESIOW, LW PLASTICITY, VERY 
nOIST, PIECES OF PAPER INTERSPERSED. 

..1 
- 

63 
07/ i a  

5/91 

10 

21 .o - - 
63 

071 
11 

63 
07/ 
11 

- 

- 

21 .s - 
I19 7 

15 
5/91 1 

I BOTTOM OF 8oRING 22.5 I 

000026 
I. ‘i . .  

e ’  ;,, 
t 



5 896 
PROJECT WU(BER: 602 3.7 

BORING NUHEER: 1766 

tRCUN0 ELEVATION: 581.21 

ENGINEER/GEOLOGlST: CARMAN/ HARRIS 

PROJECT WE: FM?C RI/FS 

COORDINATES: NOUTH 481,349.56 W T  1,378,240.51 

M: Depth N/A D8re/Tim N/A DATE STARTED: 07/13/91 

DATE: 07/13/91 

Depth N/A Dafe /T i r  N/A DATE COlPLETED: 07/16/91 

63061 MEDIUM DENSE (2.51 4 / 3 )  OLIVE BROW CLAYEY SILT, ROOTLFIS, 
07/13/91 SLIGHTLY mom. 

0.5 I 0955 I l6 I 

O S  8 R S 
U Y  E A D 1  L S  E l  

P M A 1  O A  C N  S M  
T P T M  Y M  o c  C B  
n L E E  S P  v n  s o  

E L E E  L 
0 E R S  
N Y 

63062 MEDIUM DENSE ( 2 . 5 ~  NW DARK GUY CLAY-SIZED POWER, m m m  
07/13/91 DUE TO MOISTURE NO KEASUIUBLE PLASTICITY, TRACE YELLOU 

1.0 I 095s I l3 l6 I PRECIPITANT, SL~GHTLY mr si .  

T 
s RElURKS 
F 

1.5 

2.0 

63065 MEDIlM DENSE (2.5'1 N / W  GRAY CLAY-SIZED POWERY PARTICLES, I 076:2/91 I l3 (6  I NO PLASTICITY, SLIGHTLY MIST. 
2.5 

63063 16 MEDIUM DENSE (2.51 NS/) GRAY CLAY-SIZED POWER YITH 
0955 

63064 MEDIUM DENSE (2.5Y W 4 / )  GRAY CLAY-SIZED POWERY PARTICLES, 

1005 

01/13/91 4 WY/FILMY APPEARANCE, NO WWURAELE PLASTICITY, SLIGHTLY MOIST 

07/13/91 l2 6 NO PLASTICITY, SLIGHTLY WIST. 
H W O  
a n 0  
BT -1500 cpn 

7.5 . 

Hr*CIO 
a 4  
Br =to00 cpn 

63051 4 MEDIUM DENSE (2.5Y w4) GRAY CLAYLIKE MTERIAL, LOU 
1500 

07/13/91 6 PLASTICITY, SLIGHT COHESION, MODERATELY HOIST. 

I I *  I 
3.5 - 
4.0 - 
4.5 - 
7.0 

07/13/91 

07/13/91 
1010 

63049 
07/13/91 
1010 

63050 
071 13/91 
1040 

MEDIUM DENSE (2.5Y N4/) GRAY CLAY-SIZED POWER, NO 
PLASTICITY, LITTLE OR NO COHESION UHEN DRIED,.SLIGHTLY MOIST. 

MEDIUM DENSE (2.51 I%/) GRAY CLAY-SIZED POWER, NO 
PLASTICITY, LITTLE OR NO COHESZOY YHEN DRIED, SLIGWJLY NOIST. 

MEDIUM DENSE (2.5Y N4/) GRAY CLAY-SIZED W E R ,  NO 
PLASTICITY, LITTLE OR NO COHESION YHEN DRIED, SLIGHTLY MOIST. 

SHELBY TUBE PUSHED FROM 4.5 TO 7.0 FT. 22 IN. RECOVERY. 

a =O CPn 
BF =la00 cpie 

H W O  
a =O 
BT=lsOO cpit 

H n W O  
a =O 
t3r =io00 cm 

llryllpll ar 11500 C p n  cpn 

63052 FIRM, (10YR 4/21  DARK GRAYISH B R W  SILTY CLAY-LIKE MTERIAL, 
07/ 13/91 MODERATE mnEsiou, MOIST. 

8.0 I 1500 I l6 I - 
8.5 - 
11.0 

63053 
07/ 13/91 

1500 

63054 
07/13/91 

1520 

2 FIRM (1WR 4 / 2 )  DARK GRAYISH BROW, MOTTLED YITH (10YR 4 / 8 )  CL 1.0 
6 RED SILTY CLAY-LIKE WERIAL WERATE mnEs1oti, MIST. 

SHELBY WEE PUSHED FROl 8.5 TO 11.0 FT. 24 IN. RECOVERY. 
24 DESCRIPTIOW NOT AVAIBABLE BOTTOM CAPPED IMMEDIATELY TO PREVENT 

SP1 LUG€. 

63055 FIRM (2.51 N3/) VERY DARK GRAY SILTY CLAY-LIKE, MODERATE 
07/13/91 mnEsIou, WERATE PLASTICITY, MIST. 

Br 4500 cm 11.5 I 1530 I ' 1' 1 
63056 FIRM (2.5Y N3/) VERY DARK GRAY SILTY CLAY-LIKE, WQ)ERATE 

07/13/91 COHESION, MODERATE PLASTICITY, m s i .  
12.0 I 1530 I l6 I 

I I l-o 
63057 FIRM (2.51 N3/).VERY DARK GRAY SILTY CLAY-LIE, WX)ERATE 

07/13/91 mHEsIcw, MODERATE PLASTICITY, m s i .  
12.5 I 1530 1 ' l6 1 



P(IOJECT W E R :  602 3.7 
BORING W E R :  1766 
GRQIYD ELEVATION: 581.21 

ENGINEER/GEOLffiIST: GARI(Ay/ HARRIS 

PROJECT NAN: FMPC RI/FS 

QXW)INATES: NORTH 181,349.56 EAST 1,318,260.51 
M:gOepth N/A 

DATE: 07/13/91 
Dsta/Tila N/A DATE STARTED: 07/13/91 

Oepth N/A Datc/Timc N/A DATE COMPLETED: 07/16/91 

DRILLING )(ETHQ)S: HOLLCU STEM AUGER PACE 2 OF 2 

63065 SOFT (2.51 N3/) VERY DARK GRAY CLAY-SIZED PARTICLES, 0.5 Hnrpo.5 I cL I lk Zoo0 c 
07/ 16/91 CONSISTENCY SIMILAR TO GELATIN, LCU PLASTICITY, VERY m w T .  

18.0 I 0950 I 16 . I 

D S  B R 
E A D 1  L S  E 1  
P M A 1  O A  C Y  
T P T M  Y M  O C  
H L E E  S P  V H  

E L E E  
0 E R S  
N Y 

07/13/91 6 
63058 1 

13.0 1540 
63059 4 
07/13/91 6 

13.5 1540 

FIRM (2.5Y N3/) VERY OARK GRAY SILTY CLAY-LIKE MATERIAL, CL 0.15 wnrpo ppa '--$' 
MODERATE COHESION, MODERATE PLASTICITY, MOIST. a'  4 cpo 

FIRM (2.5Y NW) VERY OARK GRAY SILTY CLAY-LIKE MATERIAL, CL 0.75 H M  ppa 
MODERATE COHESION, MODERATE PUSTICITY, MOIST. a 4  cpn 

ar rim0 cpa 

w4mo cpa 

14.0 

63070 (20.0 -20 .4 ' )  FIRM (1OYR 4 / 2 )  DARK GRAYISH B R W N  SILTY 
07/14/91 CLAY-LIKE MATERIAL MCDERATE COHESION m E R A T E  PLASTICITY, 

20.5 [ 1420 I ' l6 1 VERY WIST. (20.41!20.5 ) CLAY L1NER:'VERY HARD (10YR 5/4) ar W J O .  w 

I 

ppn CL 0.15 H W O  FIRM (2.5Y N3/) VERY DARK GRAY SILTY CLAY-LIKE MATERIAL, 
07/13/91 6 MODERATE COHESION, -€RATE PLASTICITY, MOIST. a 4  cpa 
63060 3 
1540 w=imo cpa 

BQnCU OF BORING 20.5 

NOTES: 
BOTTOM OF BORING AT 20.5 FT. PIEZCUETER INSTALLED PIEZOlETER TIP AT 20.5 Fl. 

I 1 

63062 
07/14/91 

16.5 0940 

SHELBY TUBE PUSHED FROM 14.0 TO 16.5 FT. 26 IN. RECOVERY. H M  ppn 
26 DESCRIPTION NOT AVAILABLE - BOTTOM CAPPED ICWEDIATELY TO a 4  CPn 

PREVENT SPILLAGE. ar =io00 cpa 
I 

63063 
07/14/91 

63064 
07/14/91 

17.0 0950 

17.5 OB0 

I 

4 SOFT (2.5Y N3/) VERY OARK GRAY CLAY-SIZED PARTICLES, EL 0.5 w-0 ppn 
6 CONSISTENCY SIMILAR TO GELATIN, L W  PLASTICITY, VERY MOIST. a @  CPn 

2 SOFT (2.5Y N3/) VERY OARK GRAY CLAY-SIZED PARTICLES, CL 0.5 HnrpO.5 pen 
6 CONSISTENCY SIMILAR TO GELATIN, LCU PLASTICITY, VERY MOIST. a 4  cpa 

ar =is00 cpn 

w=imo cpo 

18.5 

19.0 

63066 3 SOFT (2.51 N3/) VERY DARK GRAY GRADING INTO (2.5Y N7/) LIGHT CL 0.5 HnunO.1 ppn 
6 GRAY CLAY-LIKE MATERIAL, GELATIN-LIKE~CONSISTEWCY, LW a 4  C p a  

1000 PLASTICITY, VERY MOIST. 
63067 3 SOFT (2.5Y N3/) VERY OARK GRAY SILTY CLAY-LIKE MATERIAL, L W  Cl 0.5 HrrpO.1 

ar 81500 ~ Z I  

nr 4700 cpa 

07/14/91 

07/14/91 6 PLASTICITY, VERY MOIST. . a -0 
1345 

19.5 

20.0 

63068 3 SOFT (2.51 a/) VERY OARK GRAY SILTY CLAY-LIKE IUTERIAL, LCU EL 0.5 Hnun0.1 ppn 
07/14/91 6 PLASTICITY, VERY MOIST. a =O Cpa 

07/14/91 6 Y I T H  (IOYR 4/81 RED SOWE (2.9 6/41 LIGHT'YELLCU BRWN a =O Cpn 

1350 w=imo C ~ O  

1400 GRANOULAR MATERIAL,'LW PLASTICITY, VERY MOIST. E r  a2000 cpa 

63069 3 .  SOFT (10YR 4 / 2 )  DARK GRAYISH BRWN.CLAY-LIKE MATERIAL MOTTLE0 CL 0.5 H W . 5  ppn 



PROJECT W E R :  602 3.7 

WRING W E R :  1767 

GRQlyD ELEVATION: 580.70 

ENGINEER/GEOLOCIST: HARRIS/ CARWN 

Jz- 06/25/91 

PROJECT MAUE: FMPC RVFS 

COOW)INATES: NORTH 481,289.27 EAST 1,518,278.71 
GUL: Depth N/A D 8 t e A i r  N/A DATE STARTED: 06/25/91 

DATE: 06/25/91 

Depth N/A DatcAiar N/A DATE CCWLETED: 07/02/91 

D B 
E D T  L S  
P A I  O A  
1 T M  Y M  
H E E  S P  

L 
0 E 
Y 

R 
E 1  
C N  o c  
V H  
E E  
R S  
Y 

7 
20 
14 

63004 11 llEDIul DENSE (7.5YR N t / )  GRAY AND REDDISH PURPLE MDTTLED 
06/25/91 15 6 ASH-LIKE W E R Y  MATERIAL UITH A UAXY COUSISTENCY, CLAY-SIZED 

2.0 I 1500 I 9 I I PARTICLES, NO MEASURABLE PLASTICITY, HOIST. ~r =IZOO cpn 

DENSE (2.51 5/41 LIGHT OLIVE BROW UAYEY SILT, TRACE FINE ML NA HnrpO ppa 
a '4 cpo ar do00 cpn 

6 GRAVEL, ROOTLETS, DRY. 

06/25/91 

06/25/91 

1.0 

- 
3.5 

I < 
DENSE (2.5Y N5/) GRAY ASH-LIKE MATERIAL YITH A UAXY HnrpO ppn 

a 4  cpa 
63002 7 
1445 14 (TRACES OF GREEN SALT) MOIST. ar=t600 cpn 
06/25/91 20 6 CONSISTENCY, CLAY-SIZED PARTICLES, NO MEASURABLE PLASTICITY, 

1.5 

1 

63003 7 NO RECOVERY. 
1445 14 
06/25/91 20 0 

x 06/25/91 

11 
15 
9 

11 
15 
9 

MEDIW OENSE (7.5YR NG/) GRAY AND REDDISH WRPLE MOTTLED HnrPO pea 
6 ASH-LIKE POUDERY MATERIAL Y I T H  A UAXY CONSISTENCY, CLAY-SIZED . a SO C p n  

PARTICLES, NO MEASURABLE PUSTICITY, MOIST. ar 4200 cpa 

H r r p o  rn 6 ASH-LIKE POWERY MATERIAL YITH A W Y  CONSISTENCY, CLAY-SIZED a 4  cpa 
MEDIW DENSE (7.5YR NC/) GRAY AND REDDISH PURPLE MOTTLED 
PARTICLES, NO MEASURABLE PLASTICITY, MOIST. Sr 4200 cpn 

63007 
06/25/91 
1500 

~~ 

7.5 - 
10.0 - 
10.5 - 
11.0 - 
11.5 - 
12.0 - 
14.5 - 
NOTE 

11 MDIW DENSE (7.5YR NG/) GRAY AND REDDISH PURPLE MOTTLED HnrPO ppa 
3 ASH-LIKE POWERY MATERIAL YITH A UAXY CONSISTENCY, CLAY-SIZED a 4  cpo 

PARTICLES, NO MEASURABLE PLASTICITY, m s t .  ar=1800 cpn 

27 

6301 1 
06/27/91 
0840 

6301 2 
06/27/91 

0855 

63013 
06/27/91 
0905 

I 
SHELBY TUBE PUSHED FROM 3.5 TO 6.0 FT. 27 INCHES RECOVERED. H n r d )  ppa THE MATERIAL AT THE BOTTOM UAS ASH-LIKE POWERY MATERIAL YITH a =a Cpn 
A W Y  CONSISTENCY, COLOR UAS MOTTLED. GRAY, YH1TE;BLACK. AND ar ~2000 cpn 

63014 
06/27/91 
0905 

63015 
06/27/91 
0905 

63016 
06/27/91 

0905 

63010 
06/28/91 
0900 

6.5 

;: 

I 

HnurO 
.. a SO 

63009 2 VERY LOOSE UIIITE CLAY-LIKE MATERIAL, TRACE BLACK GRANULES. NO 
06/27/91 1 6 MEASURABLE PLASTICITY, VERY MOIST. 
0860 2 ~r =IOOOD cpn 

7 . 0 -  

~ 

63010 2 NO RECOVERY. 
0840 2 
06/27/91 1 0 

2 
1 0  
2 

NO RECOVERY. 

SHELBY TUBE PUSHED FROM 7.5 TO 10.0 FT. NO RECOVERY AFTER 2 
0 ATTEMPTS. 

1 
1 
1 

1 
1 
1 

1 
1 
1 
1 

I I 

VERY LOOSE (2.5Y N6/) GRAY CLAY-SIZED MATERIAL, UM UHlTE 
POWERY MATERIAL, NO MEASURABLE PLASTICITY, VERY MOIST. 

VERY LOOSE (2.51 N6/) GRAY 'SWPY SLUOGE, (SIMILAR COYSISTENCY 
TO Mc CLAY GROUT) SCUE COURSE GRAVEL. *T. 

VERY LOOSE (2.5Y N6/) GRAY SWPY SLWGE, (SIMILAR CONSISTENCY 

6 

6 

6 TO VOC CLAY CRM) S W E  CQlRSE GRAVEL, VET. 

M R Y  LOOSE C2.5Y N6/) GRAY SWPY SLWGE, (SIMILAR CONSISTENCY 
TO Mc CLAY GRM) so(E ODURSE GRAVEL, S T .  

SHELBY TUBE PUSHED FROM 12.0 TO 14.5 F l .  NO RECOVERY AFTER 2 

3 

0 ATTEMPTS. 



PROJECT MMBER: 602 3.7 

WRING W E R :  1767 

GRQlyD ELEVATIQI: 58O.fo 

ENGINEER/CEOLOCIST: HARRIS/ cAR)(w 

PROJECT NAME: c)(pc PI/FS 

CMRDINATES: YOQTH al.289.27 EAsf 1,378,278.74 DATE: 06/25/91 

M: Depth N/A Oote/Ti- N/A OATE STARTEO: 06/25/91 

Omte/lira N/A DATE COlPLETEO: 07/02/91 Depth N/A 

- 
15.0 - 
15.5 - 
16.0 

DRILLING METHODS: WOLLW STEM AUaR 

- I o  E R S  
N p 

PAGf 2 OF 2 

wiza1911 63021 2 o 
0920 

0 5  
E 

1 
W 

P 

B R 
A 0 - 1  L S E l  

P T W  Y W  o c  
L E E  S P  V W  
E L E E  

W A I  a r  C Y  

I I l a 0 0 0  C P  

63022 VERY LOOSE LIGHT GREENISH GRAY SQIPY CLAY-SIZED MATERIAL, (HAS 
FOAMY, MERENGUE-LIKE APPEARANCE). 40% SILT, SAYD AND GRAVEL. 
NO MEASURABLE PLASTICITY. YET. 

VERY LOOSE (2.5Y N7/) LIGHT GRAY CLAY-SIZE0 SWPY MATERIAL, 
SOME S ILT  AN0 UYD, SOME FINE GRAVEL, NO )(EASURABLE 
PLASTICITY, YET. . 
VERY LOOSE (2.5Y N7/) LIGHT GRAY CLAY-SIZED SQtPY MTERIAL, 
SOME SILT AN0 UYD, SOME FINE GRAVEL, NO MEASURABLE 
PLASTICITY, E T .  

VERY LOOSE (2.5Y N7/) LIGHT GRAY SQIPY CUI -S IZED MATERIAL 
YITH NEARLY 50% SILT, UWD AN0 GRAVEL, NO WEASURABLE 
PLASTICITY. YET. 

w =25000* cpa 

VERY LOOSE LIGHT GREENISH GRAY UUPY CLAY-SIZED MATERIAL, (HAS 
F W Y ,  MERENGUE-LIKE APPEARANCE). 1ox SILT, uIID.AND GRAVEL. 
NO MEASURABLE PLASTICITY, YET. 

HnrPO PP 
a' 4 cpn 
W=UOOO cp! 

H d  pen 
0 4  C P  
Br =22000 cp! 

H d  ppa 
a d )  cpn ar 42000 cpl 

63024 VERY LOOSE LIGHT GREENISH GRAY SWPY CLAY-SIZED MATERIAL, (HAS 
06/2a/9i FOAMY MERENGUE-LIKE APPEARANCE). 40% SILT, SAND AN0 GRAVEL. 

117.5 I 0430 I 1 l6 1 NO U E h M L E  PLASTICITY. YET. 

20.0 

63026 
06/29/91 I i a s  1 002s 1 ! 1' 

63029 3 VERY LOOSE (2;5Y N5/) GRAY CLAYEY SILT SQIE FINE TO COARSE nnrpo ppn 
06/29/91 2 6 BLACK GRAVEL, TRACE GREEN MATERIAL, PIECES OF STRING, VERY a =o Cpn 

1520 3 m1sT.  Br 43000 cpn 

VERY LOOSE (5Y 6/1) GRAY SILTY MATERIAL, #rm CLAY, TRACE 
BLACK GRAVEL SOWE K)o CHIPS, NO MEASIpBLE PLASTICITY, YET. 

6r =~SOOO c p  

I 

VERY LOOSE (2.51 Y5/) GRAY COARSE GRAVEL, W E  SANDY SILT, 
TRACE CLAY, VERY MOIST. 

(20.5 TO 20.7 FT.) VERY LOOSE (2.5Y N5/) GRAY CMRSE GRAVEL 01 
SOME SANDY SILT TRACE CLAY VERY MOIST. (20.7 TO 21.0 FT.) VERY 
HARO (2.5Y 5/2) GRAYISH BROUN CUI, SOME SILT TRACE FINE WUV 

01 

63027 2 
06/29/91 

Ji9.0 1 0940 I 1' 

I 
w H n W O  ppn 

a 4  C P  
8r =zzoaa cph 

NA n w o  ppn 
a 4  cpa 
B r  =20000 cpn 

VERY LOOSE (2.5Y N6/) GRAY CLAYEY, SANOY SILT, TRACE FINE 
GRAVEL, NO MEASURABLE PLASTICITY, VET. 

63028 3 

(19.5 1 0950 1 f l6 . 06/29/91 
W =33000 cpn 

VERY LOOSE (2.51 N6/) GRAY UNOY SILT, SCUE FINE TO COARSE 
GRAVEL. TRACE CLAY, YET. 

6303 1 
06/29/91 

21.0 1540 

I BanCU OF BORING 21.0 I 
NOTES: I BOTTCU OF BORING AT 21.0 FT. PIEZOUETER INSTALLED. 1 

000030 
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5 896 
XTANAIXTICALSERVICES 
304 DIRECI'ORS DIUVE P a g e  17 of 55 

Name: Jenny V a n c e  KNOXVILLE. TN 
I T  C o r p o r a t i o n  

Date: S e p t e m b e r  3 0 ,  1991 
C l i e n t  P r o j e c t  I D :  F e r n a l d  ETDC P r o j e c t  No.: 484170 

SAMPLE ANALYSIS RESULTS 

PROJECT NAME: FERNALD USCS SYMBOL: ML 
PROJECT N O . :  484170 WATER CONTENT, %: 23.6 
CUST. SAMPLE NO.: 63089 LIQUID LIMIT: NONPLASTI C 
ETDC SAMPLE N O . :  ETDC-635 PLASTICITY INDEX: NONPLASTIC 
S P E C I F I C  GRAVITY: 3.0327 (MEASURED) 
USCS GROUP NAME: S I L T  

S I E V E  NO. 

---------- 
3 . 0  i n  
1.5 i n  
0.75 i n  
0.375 i n  
NO. 4 
NO. 10 
NO. 20 
NO. 40 
NO. 60 
NO. 1 4 0  
NO. 200 

DIAMETER 
(mm) --------- 
75.000 
37.500 
19.000 . 
9.500 
4.750' 
2.000 
0.850 
0.425 
0.250 
0.106 
0.075 

PERCENT FINER 
(%I ------------ 
100.0 
100.0 
100.0 
100.0 
99.9 
99.7 
99.6 
99.1 
97.5 
92.6 
90.3 

DIAMETER 

-------- 
0.0344 
0.0262 
0.0176 
0.0106 
0.0078 
0.0056 
0.0040 
0.0029 
0.0012 

PERCENT FINER 
(%I ------------- 

52.4 
42.7 
33.0 
23.3 
17.5 
12.6 
8.7 
5.8 
1.9 

000032 



1 .  ITANALYTICALSEBVICES 
’ Phge 1 8  of 55 304DIRECTOBsDBIvE 

Name: Jenny Vance KNoxvlxu, TN 
IT Corporation 

Date: September 30, 1991 
Client Project ID: Fernald ETDC Project No.: 484170 

1 FERNALD 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

Particle Olameter; mn. 
0 SAMPLE NO.: - 63089 - ETOC-635 



.a. . -  - 
f 

ITANALYTICALSERVICES 
304 DIRECTORS DRIVE 
KNOXVILLE, TN 

?age ti of 12 
Name: Jenny Vance 

Date: November 26, 1991 
Client Project ID: Fernald OU-1 ETDC Project No.: 484266 

IT Corporation 0 

SAMPLE ANALYSIS RESULTS 

PROJECT NAME: Fernald USCS SYMBOL: ML 
PROJECT NO. : 484266 WATER CONTENT,%: 20.9 
CUST. SAMPLE NO. : 63101 LIQUID LIMIT: NONPLASTIC 
ETDC SAMPLE NO. : ETDC-835 PLASTICITY I N D E X :  NP 
SPECIFIC GRAVITY: 2.9235 (MEASURED) DRY DENSITY: 120.46 pcf 
SOIL CLASSIFICATION: S i l t  

a 
SIEVE NO. 

---------- 
3.0 in 
1.5 in 
0.75 i n  
0.375 in 
NO. 4 
NO. 10 
.No. 20 
NO. 40 
NO. 60 
NO. 140 
NO. 200 

DIAMETER 
(mm) 

75.000 
37.500 
19.000 
9.500 
4.750. 
2.000 
0.850 
0.425 
0.250 
0.106 
0.075 

--------- 
PERCENT FINER 

( % I  
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 

. 99.8 
99.4 
98.5 
94.9 
91.7 

DIAMETER 
(mm) -------- 
0.0280 
0.0186 
0.0111 
0.0082 
0.0060 
0.0043 
0.0031 
0.0013 

PERCENT FINER 
(%I ------------- 

46.6 

33.4 
26.3 
20.3 
16.2 
12.2 
7.1 

3 8 . 5  



Prige 7 : O f  12 rrANALmCALSERVI- 
Name: Jenny Vance 304 DIRECTORS DRIVE 

Date: November 26, 1991 
Client Project ID: Fernald OU-1 ETDC Project No.: 484266 

IT Corporation KNOXVILLE, TN 

F e r  na I d 

Particle Diameter. mm. 

835 - 0 SAMPLE NO. ' - 63101 

_ .  

682.149 



rrANALyncALsERvIcEs 

KNOXVILLE, TN 

Page 8 of 12 
Name: Jenny Vance 304 DIRECTORS DRWE 
Date: November 26, 1991 
Client Project ID: Fernald OU-1 ETDC Project No.: 484266 

IT Corporation 

MINOR PRINCIPAL MAJOR PRINCIPAL COMPRESSIVE AXIAL 
STRESS STRESS STRENGTH STRAIN 

85.0 PSI 132.41 PSI 47.41 PSI 15.0% 

*SPECIMEN LOADED AT 80.0 PSI CELL PRESSUKE INDICATED EARLY FAILURE DUE *io 
NONCOHESIVE TEST MATERIAL. 

UNCONSOL I DATED, UNDRAl NED 
TRIAXIAL COMPRESSION TEST 

n 
-7 

cn n 50 

= 40 
30 

t 

CD 

L 
c, 

cn 20 

10 

0 

i 

0 0.05 0.1 0.15 0.2 
St ra in  (x 



rrANALYTIcALSERVICES . 
Page 19 of 55 304 DIREClQRS DRIVE 
Name: Jenny V a n c e  KNOXVIUE, TN 

IT C o r p o r a t i o n  
D a t e :  S e p t e m b e r  30, 1991 
C l i e n t  P r o j e c t  I D :  F e r n a l d  ETDC P r o j e c t  No.: 484170 

SAMPLE ANALYSIS RESULTS 

PROJECT NAME: FERNALD USCS SYMBOL: NOT REQUESTED 
PROJECT N O . :  484170 WATER CONTENT, %: 30.0 
CUST. SAMPLE N O . :  63113 LIQUID L I M I T :  NOT REQUESTED 
ETDC SAMPLE NO.: ETDC-636 PLASTICITY INDEX: NOT REQUESTED 
SPECIFIC GRAVITY: 3 . 0 3 0 0  (ASSUMED) 

PERCENT FINER S I E V E  NO. DIAMETER 
( 8 )  ------------ (mm) 

.---------- --------- 
3 . 0  i n  75.000 100.0 
1.5 i n  37.500 . .  100.0 
0.75 i n  19.000 92.5 - 
0.375 i n  9.500 91.8 
NO. 4 4.750. ' 89.9 
NO. 10 2.000 87.6 
NO. 20 0.850 77.7 
NO. 40 0.425 70.9 
NO. 60 0.250 66.1 
NO. 140 0.106 6 0 . 0  
NO. 200 0.075 57.4 

DIAMETER 
(mm) -------- 
0.0375 
0.0281 
0.0185 
0.0112 
0.0080 
0.0057 
0.0041 
0.0029 
0.0012 

PERCENT FINER 

------------- 
39.2 
30.4 
22.5 
14.7 
10.8 
7.8 
4.9 
2.0 
0.0 

@00037 
68Z-lJJ9 



5 89'6 
'. I .  XTANALPllCALSEBVICES 
' Page 20  of 55 304DIRECTORSDRWE 

Name: Jenny Vance XNOXVILLE, TN 
IT Corporation 

Date: September 30, 1991 
Client Project ID: Fernald ETDC Project No.: 484170 

FERNALD 

P a r t i c l e  Diameter, mn. 
0 SAMPLE NO. ' - 63113 - ETDC-636 

f .  
I . ' :  

,. - . .. . 
.: 

. . I  . . .,. 
.J . . . _  

@00038 



Page 8 of 9 
N a m e :  Jenny V a n c e  
IT  C o r p  
D a t e :  D e c e m b e r  5 ,  1991 
C l i e n t  Project I D :  OU-1  ETDC Project N o . :  484265  

3GDIRECTORS DRIVE 
KNOXVILLE, TN 

SAMPLE ANALYSIS  RESULTS 

?ROJECT NAME: Fernald 
?ROJECT NO. : 4 8 4 2 6 5  
X S T .  SAMPLE N O . :  6 3 0 8 9  
;AMPLE NO. : 6 3 3  

WATER CONTENT,%: 2 2 . 1  
DRY DENSITY: 1 1 4 . 1  pc f  ' 



: 5 896 
Page 9 of 9 ITANALmcALsERvIcFs 
N a m e :  Jenny V a n c e  304DIBECTORS DRIVE 
I T  Corp moxvILLE, TN 
D a t e :  D e c e m b e r  5 ,  1991 
C l i e n t  Project I D :  ou-1 ETDC Project N o . :  484265  

SAMPLE ANALYSIS  RESULTS 

'ROJECT NAME: Fernald 
'ROJECT NO. : 4 8 4 2 6 5  
:UST. SAMPLE N O . :  63089 
;AMPLE NO. : 6 3 5  

WATER CONTENT,%: 2 4 . 6  
DRY DENSITY:  1 0 6 . 6  pc f  

e 
. .  .. .. ,~ 

, .. . 
: .  @00040 

-.la 



. Page 9 of 55 
Name: Jenny Vance 

IT Corporation 

ITANALmcALsERvIcEs 
304 DIRECTORS DRIVE 
KNOXVILLE, TN 

Date: September 30, 1 9 9 1  
Client Project ID: Fernald ETDC Project No.: 484170 

SAMPLE ANALYSIS RESULTS 

PROJECT NAME: FERNALD USCS SYMBOL: CL 

CUST. SAMPLE NO.: 63050 LIQUID LIMIT: 2 0  
PROJECT NO.: 484170 WATER CONTENT, %: 19.3 

ETDC SAMPLE NO.: ETDC-631 PLASTICITY INDEX: 3 
SPECIFIC GRAVITY: 3.0342 (MEASURED) 
USCS GROUP NAME: LEAN CLAY 

SIEVE NO. 

3.0 in 
1.5 in 
0.75 in 
0.375 in 
NO. 4 
NO. 10 
NO. 20 
NO. 40 
NO. 60 
NO. 140 
NO. 200 

DIAMETER 
(=I --------- 
75.000 
37. 5 0 0  
19.000 

9 .500 .  
4.750 
2.000 
0.850 
0.425 
0.250 
0.106 
0.075 

. .  

PERCENT FINER 
(%I ------------ 

100.0 
100.0 
100.0 
100.0 

99.8 
,99.3 
98.9 
98.2 
96.8 
93.1 
91.2 

DIAMETER 
(=I -------- 
0.0171 
0.0106 
0 0077 
0.0056 
0.0040 
0.0028 
0.0011 

PERCENT FINER 
(%I ------------- 

37.9 
26.2 
20.4 
15.5 
11.7 

8.7 
4.9 

\ ... , .. B . . 
. r  

tW.Mo 
000041 



5 896 . -  . 
'. * .  
' Page 10 of 55 

Name: Jenny Vance 
IT Corporatfon 

rrANuYTxcALSWVICES 
304 DIRECTORS DRWE 
KNOXVILLE, TN 

Date: September 30, 1991 
Client Project ID: Fernald ETDC Project No.: 484170 

FERNALD 

Particle Oiameter, mn. 0 SAMPLE N O . :  - 63050 - ETOC-631 

* , ,  '. . .  
. .: .-. ' 

z 

i :  

@8004Z 
882.140 



.I. .. 
f : -  
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Page 11 of 55 
Name: Jenny Vance 

Date: SeDtember 30, 1991 
IT Corporation 

ITANALYTICALSERVICES 
304 DIREaORS DRIVE 
KNOXVILLE, TN 

Client Pkoject ID:. Fernald ETDC Project No.: 484170 

SAMPLE ANALYSIS RESULTS 

PROJECT NAME: FERNALD USCS SYMBOL: ML 
PROJECT NO.: 484170 WATER CONTENT, %: 15.9 
CUST. SAMPLE NO.: 63054 LIQUID LIMIT: NONPLASTIC 
ETDC SAMPLE NO.: ETDC-632 PLASTICITY INDEX: NONPLASTIC 
SPECIFIC GRAVITY: 3.1515 (MEASURED) 
USCS GROUP NAME: SILT 

SIEVE NO. 

---------- 
3.0 in 
1.5 in 
0.75 in 
0.375 in 
NO. 4 
NO. 10 
NO. 20 
NO. 40 
NO. 60 
NO. 140 
NO. 200 

DIAMETER 
(m) --------- 
75.000 
37.500 
19.000 

4.750 
2.000 
0.850 
0.425 
0.250 
0.106 
0.075 

9.500, 

PERCENT FINER 
(%I ------------ 
100.0 
100.0 
100.0 
100.0 
100.0 
99.8 
99.6 
99.1 
97.8 
92.9 
90.0 

DIAMETER 
(=I 
0.0324 
0.0266 
0.0176 
0.0108 
0.0078 
0.0056 
0.0040 
0.0029 
0.0012 

PERCENT FINER 
(%I ------------- 

48.3 
40.5 
32.8 
22.2 
17.4 
12.5 
8.7 
5.8 
1.9 

000043 



*. I .  XTANALYTICALSEBVICES 
Page 12 of 55 304D-BSDIUVE 
Name: Jenny Vance KNOXVILLE, TN 

IT Corporation 
Date: September 30, 1991 
Client Project ID: Fernald ETDC Project No.: 484170 

FERNALD ’ 

100 

90 

80 

70 

60 

so 

40 

30 

20 

10 

0 

Particle Diameter, mn. . 
0 SAMPLE NO. i - 63054 - ETDC-632 

682-1-89 
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ITANALYTICALSERVICES 
Page 13 of 55 304 DIRECTORS DRIVE 
Name: Jenny Vance ICNOXVILLE, TN 

IT Corporation 
Date: September 30, 1991 
Client Project ID: Fernald ETDC Project No.: 484170 

SAMPLE ANALYSIS RESULTS 

PROJECT NAME: FERNALD USCS SYMBOL: ML 
PROJECT NO. : 484170 WATER CONTENT, % : 21.8 
CUST. SAMPLE NO.: 63062 LIQUID LIMIT: NONPLASTIC 
ETDC SAMPLE NO.: ETDC-633 PLASTICITY INDEX: NONPLASTIC 
SPECIFIC GRAVITY: 3.0295 (MEASURED) 
USCS GROUP NAME: SILT 

SIEVE NO. 

---------- 
3.0 in 
1.5 in 
0.75 in 
0.375 in 
NO. 4 
NO. 10 
NO. 20 
NO. 4 0  
NO. 60 
NO. 140 
NO. 200 

DIAMETER 
(=I --------- 
75.000 . . 
37.500 
19.000 
9.500 
4.750' 
2.000 
0.850 
0.425 
0.250 
0.106 
0.075 

PERCENT FINER 

100.0 
100.0 
100.0 
100.0 
100.0 
99.9 . 
99.8 
99.1 
97.1 
92.0 
89.8 

DIAMETER 
(=I -------- 
0.0311 
0.0260 
0.0175 
0.0107 
0.0078 
0.0056 
0.0040 
0.0029 ~ 

0.0012 

\ 

PERCENT FINER 
(%I ------------- 

53.7 
4 3 . 9  
34.2 
24.4 
18.5 
13.7 
9.8 
5.9 
2.0 

~ ._ 
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' P&e 14 of 55 304DIBEC'IORSDBNE 

Name: Jenny Vance KNOXVILLE, TN 
IT Corporation 

Date: September 30, 1991 
Client Project ID: Fernald ETDC Project No.: 484170 

0 

P 
x n 
I al 
C - 
U 

ki a. 

F E RNAL D 
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90 

80 

70 

60 

SO 

40 
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20 

10 

0 

Particle Oiameter, mn. - 63062 - ETOC-633 0 SAMPLE NO. : 

1 

, . * .  . ' . ' . _  . . .  
. .  000046 
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Page 6 of 9 
N a m e :  Jenny V a n c e  
I T  C o r p  
D a t e :  D e c e m b e r  5 ,  1991 
C l i e n t  Project I D :  OU-1 ETDC Project N o . :  4 8 4 2 6 5  

L 

ITANALmCALSERVICES 
304 DIREmORS DRIVE ' 
KNOXVILLE, TN 

SAMPLE A N A L Y S I S  RESULTS 

1 9 . 5  PROJECT NAME: Fernald WATER CONTENT,$:  
PROJECT NO.  : 484265  DRY DENSITY:  1 1 4 . 9  pcf 
CUST.  SAMPLE NO.: , 63050  
SAMPLE NO. : 6 3 1  

. .  
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ITANAIXTICALSERVICES 
304 DIRECTORS DRIVE P a g e  15 of 55 

Name:  Jenny V a n c e  KNomnLLE, TN 
IT C o r p o r a t i o n  

Date: September 30,  1991 
C l i e n t  Project  I D :  Fernald ETDC Pro jec t  N o . :  484170 

SAMPLE ANALYSIS RESULTS 

PROJECT NAME: FERNALD USCS SYMBOL: NOT REQUESTED 
PROJECT NO. : 484170 WATER CONTENT, %: 23.1 
CUST. SAMPLE NO.: 63072 LIQUID LIMIT: NOT REQUESTED 
ETDC SAMPLE NO.: ETDC-634 PLASTICITY INDEX: NOT REQUESTED 
S P E C I F I C  GRAVITY: 3.0300 (ASSUMED) 

S I E V E  NO. 

---------- 
3.0 i n  
1.5 i n  
0.75 i n  
0.375 i n  
NO. 4 
NO. 1 0  

. NO. 20 
NO. 40 
NO. 60 
NO. 140 
NO. 200 

DIAMETER 
(mm) --------- 
75.000 
37.500 
19.000 
9.500 
4.750 
2.000' 
0.850 
0.425 
0'. 250 
0.106 
0.075 

PERCENT FINER 
(%I 
100.0 
100.0 
100.0 
100.0 
99.8 
99.5 
99.3 
98.7 
97.2 
93.2 
91.2 

DIAMETER 
(mm) -------- 
0.0317 
0.0266 
0.0179 
0.0109 
0.0079 
0.0057 
0.0041 
0.0029 
0.0012 

PERCENT FINER 
(%)  

53.2 
44.7 
34.1 
23.4 
17.0 
12.8 
9.6 
6.4 
3.2 

. 000048 
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I-rANALmCALSERVICES 
304DXRECI'ORS DRIVE 
KNOXVILLE, TN 

Page 7 of 9 
N a m e :  Jenny V a n c e  
IT  Corp 
D a t e :  D e c e m b e r  5 ,  1991 
C l i e n t  Project I D :  OU-1 ETDC Project N o . :  484265 

S A M P L E  A N A L Y S I S  R E S U L T S  

'ROJECT NAME: Fernald WATER CONTENT, % :  1 8 . 7  
'ROJECT N O .  : 4 8 4 2 6 5  DRY D E N S I T Y :  1 1 7 . 9  pcf  
:UST. S A M P L E  N O . :  63054 C O E F F .  O F  P E R M E A B I L I T Y :  1 . 2  E-5 cm/sec 
.AMPLE N O .  : 

.1  
0 4  

0.12 

all 

0.10 

0.0, 

0.08 

6 3 2  

CONSOLIDATION TEST I 
PRESSURE. 1st 

.3 .4  .5 .6 . 7  .8 8 1 7 

0.07 

0.09 

205 

000049 
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'. v .  ITANALYTxcAtsEBvIcEs 
' Page 16 of 55 3 0 4 D I B E C T O R S D ~  

I(rJoXvILLE, TN Name: Jenny Vance 

Date: September 30, 1991 
Client Project ID: Fernald ETDC Project No.: 484170 

IT Corporation 

FERNAL 0 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

Par t ic le  Diameter, nm. - 63072 - ETOC-634 0 SAMPLE NO. :  

@00050 
682.149 



ITANALYTICALSERVICES 
304 DIRECTORS DRIVE 
KNOXVILLE, TN 

Page 5 of 55 
Name: Jenny Vance 

Date: September 30, 1991 
Client Project ID: Fernald ETDC Project No.: 484170 

IT Corporation 

SAMPLE ANALYSIS RESULTS 

PROJECT NAME: FERNALD USCS SYMBOL: ML 
PROJECT NO.: 484170 WATER CONTENT, %: 23.3 
CUST. SAMPLE NO.: 63008 LIQUID LIMIT: NONPLASTIC 
ETDC SAMPLE NO.: ETDC-629 PLASTICITY INDEX: NONPLASTIC 
SPECIFIC GRAVITY: 3.0650 (MEASURED) 
USCS GROUP NAME: SILT WITH SAND 

SIEVE NO. 

---------- 
3.0 in 
1.5 in 
0.75 in 
0.375 in 
NO. 4 
NO. 10 
NO. 20 
NO. 40 
NO. 60 
NO. 140 
NO. 200 

DIAMETER. 
(m) --------- 
75.000 
37.500 
19.000 
9.500 
4.750' 
2.000 
0.850 
0.425 
0.250 
0.106 
0.075 

DIAMETER 
(mm) _------- 
0.0373 
0.0272 
0.0180 
0.0110 
0.0080 
0.0057 
0.0041 
0.0029 
0.0011 

PERCENT FINER 
(%I ------------ 
100.0 
100.0 
100.0 
98.0 
96.9 
94.6 
92.1 
88.6 
84.2 
74.9 
71.1 

PERCENT FINER 
(%I 

41.0 
36.3 
28.6 
19.1 
13.4 
9.5 
5.7 
3.8 
1.9 

000051 
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ITA.N~mcALsERvIcEs 

KNoxvILtE, TN 
Page 6 of 55 304 DIRECK)RS DRIVE 
Name: Jenny Vance 

Date: September 30, 1991 
Client Project ID: Fernald ETDC Project No.: 484170 

IT Corporation 

FERNALO 
3 1 5 314 3 1 8  a4 a?0  a 2 0  a 4 W 6 0  a200 

a? 
3 

S 
0 
a, 
% 

D 
c 
a, 

r 

U 

Y 
C 
a, 
v 
c 
a, a 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

o SAMPLE NO 
P a r t i c l e  Oiamerer, mm - 6 3 0 0 8  - E T O C - 6 2 9  

000052 



rrANALmcALsERvIcEs 
Page 7 of 55 304 DIREmRS DIUVE 
Name: Jenny Vance KNOXVILLE. TN 

IT Corporation 
Date: September 30, 1991 
Client Project ID: Fernald ETDC Project No.: 484170 

SAMPLE ANALYSIS RESULTS 

PROJECT NAME: FERNALD USCS SYMBOL: NOT REQUESTED 
PROJECT NO. : 484170 WATER CONTENT, %: 20.3 
CUST. SAMPLE NO.: 63033 LIQUID LIMIT: NOT REQUESTED 
ETDC SAMPLE NO.: ETDC-630 PLASTICITY INDEX: NOT REQUESTED 
SPECIFIC GRAVITY: 3.0000 (ASSUMED) 

SIEVE NO. 

---------- 
3.0 ih 
1.5 in 
0.75 in 
0.375 'in 
NO. 4 
NO. 10 
NO. 20 
NO. 40 
NO. 60 
NO. 140 
NO. 200 

DIAMETER 
(mm) . --------- 
75.000 

' 37.500 
19.000 
9.500 
4.750. 
2.000 
0.850 
0.425 
0.250 
0.106 
0.075 

PERCENT FINER 

------------ 
100.0 
100.0 
100.0 
90.0 
86.5 
81.2 

. 69.1 
57.9 
50.0 
41.4 
38.6 

. .  

DIAMETER 
(ma -------- 
0.0394 
0.0289 
0.0190 
0.0114 
0.0081 
0.0058 
0.0041 
0.0029 
0.0011 

PERCENT FINER 
(%I ------------- 

33.2 
27.4 
20.5 
13.7 
10.7 
7.8 
5.9 
3.9 
2.0 
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ITANALmcALsERvICEs 
304 DIRECrORS DRIVE Page 8 of 55 

Name: Jenny Vance moxvILLE, TN 
IT Corporation 

Date: September 30, 1991 
Client Project ID: Fernald ETDC Project No.: 484170 

P a r t i c l e  D i a m e t e r ,  nun 
o SAMPLE NO - 63033 - ETDC-630 

I 



A. 1.1.3 

PIT 1 
PIT MATERIAL 

RADIOLOGICAL RESULTS 
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PIT 1 
PIT MATERIAL 

INORGANIC RESULTS 
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6 896 VISUAL CLASSIFICATION OF SOILS 
PROJECTlTASK NUMBER:. 
OLDMEW WELL ID: 0241 

ENGIN./GEOLOGIST: E. MIGNARDOT 
DRILLING METHODS: DRILL RIG AND 

SPUT SPOON SAMPLING 

JROJECT NAME: 
CHARACTERIZATION INVESTlGATlON STUDY. 
ROY F. WESTON, INC. 

:OORDINATES: 481556.09.1378520.63 

DESCRIPTION 

12 inches bmwn (7.m 44) CLAY wilh grass and 
mts grading downwards into brownish black 
(7.5YR 210) sandy siltstone (?): slightly moist; 
medium stiff. 

, - - - - - - - - - - -  

Brownish black (7.m UO) sandy siltstone material 
(coarse to medium grained) possibly fly ash (7); 
04% filters (3s with reddish strands or hairs; dry to 
moist. medium stiff. 
----------- 

Brownishhlack (7.m UO) to light brownishgray 
(2.5 YR W),  silty material (fly ash ?) minor 
lime green (VF) material, minor pale red (1 O Y R  5/8) 
dayey material 4 5 % ;  0-10% (1/8 to 1 inch) 
rock (quartz) clasts. slightly moist, medium stiff. 

----------- 
Black (1OYR 2.Y1) silty (coarse to medium grained) 
grading downward into silty day (possibly grease) 
at the bottom; minor (0-10%) light yellowish4wom 
(1 O Y R  614) clayey material; minor (04%) white 
(1 O M 1  2R) clayey (?) material; wet minor organic 
material, -03%. soft, medium stiff. 

No recovery 
----------- 

Total Depth = 10 Ft. 

----------- 

DATE OF COMPLETION: 4/16/87 

PAGE 1 OF 1 

flELD INSTRUMENT READING 

200 cpm (brown) 

5#) cpm (black material) 

T 1500 cpm 

B20001 cpm 

------- 
20000 cpm (white material) 

10000 cpm (black greasy 

2000 cpm (rest of sample) 

material) 

------- 

No readings 

NOES: 
Vsual classification Ot soils compiled from Characterization Investigation Study. Geologist Log Book #46. Field Sampling Log Book #42A 

cpm - counts per minute read wilh HP-210T 

T-topof  amp B - Bottom of sample 

Samdes FMPPS42-007.008.8 009 are composites of entire boring. 



.P, j-;; jy: h -  

VISUAL CLASSIFICATION OF SOILS 
% *  

ROJECTrMK NUMBER: 
DMEWWEUID:  0202 

UGIN.1GEOLOGIST: E. MIGNARDOT 
WLUNG METHODS: DRIU RIG AND 
SPLIT SPOON SAMPLING - 
D F  
E E  
P E  
T T  
H 

S N  
A .  U 
M M  
P B  
L E  
E R  

NA 

- -  

- -  

NA 

'ROJECT NAME: 
CHARACTERIZATION INMSTIGATION STUDY- 
ROY F. WESTON, ING. 

:00RDINATES: 481 479.47.1 878518.63 

~~ 

DESCRlPllON 

9 inches dark grayish&own to yelbwishkorm 

(1OVR 2R), very hard to hard clayey sihtone (7); 
minor (04%) lime green to o l i  yelbw (5Y WE) 
clayey material; moist; akndant mots at upper 
5 inches of sample. 

No recovery taken although chunks of concrete 
were seen with rocks up to one inch in diameter. 

(10VR 5/q day underlain by dark brorm-black 

---- 

No recovery taken alhugh chunks of concrete 
were encountered with rocks up to .75 inches 
in diameter. 

----------- 
No recovery 

----------- 
Very pale brown (1OVR 711) to w h i i  (1OVR 8E) 
clayey material (sludge ?) banded appearance 
(light and dark cobrs approximately two inches 
thick seperated by a clear to white 1/8 to 114' 
band); slightty moist. 

- ---------- 
No recovery 

Total Depth = 12 F t  

DATE OF COMPLETION: 4/14/87 

PAGE 1 OF 1 

9ELD INSTRUMENT READING 

500 cpm (day) 

30000 cpm (lime green 
material) - ------ 

No readings 

No readings 

No readings 

T 1500 cpm 

B 3000 cpm 

No readings 

NOTES: 
Viual classification of soils compiled from Characterization Investigation Study. Geologist Log Book #46. Fmld Sampling Log Book #42A 

cpm - counts per minute read with HP-210T 

B - Bottom of sample . .  T - Top Of  amp 
Samples FMPPS42-002 is a composite of entire boring. 

000231 - .  



. 
VISUAL CLASSIFICATION OF SOILS 

JROJECTITASK NUMBER: 
1u)NEW WELL ID: 0203 

:NGIN./GEOLOGIST: V. PEERS 
IRILUNG METHODS: D R l U  RIG 8 SPLIT 

SPOON SAMPLING 

D F  
E E  
P E  
T T  
H 

0 

2 -- 
2 

4 

4 
-- 

6 -- 
6 

8 

8 
-- 

10 

S N  
A U  
M M  
P B  
L E  
E R  

FMPPS- 
02-020 

FMP-PS- 
02421 

FMPPS- 
02-022 

FMP-PS- 
02-023 

- - -  

- - -  

NA 

- - -  
FMPPS- 
02-024 

- - -  
FMPPS- 
02425 

- - -  

- - -  

PROJECT NAME: 
c w v u c T E R i z m m  i N v E s n c i m m  STUDY. 
ROY F. WESTON. INC. 

COORDINATES: 481477.47,1378468.50 

DESCRlPllON 

?' vellowish brown I1 0 YR 5/81 Cte v. trace sitt wet ton 

peen (5G 4k) medium sand size material near top, 
lamp. 1' w h i  (5 YWl) fib6rous material 2 1R' 
(elbwish brown (10 YR 5/8) clay trace silt damp 

$* yellowish brown (10 YR 5/8) above 8' lighl olive 
pay (5 Y Sh!) Clay. lime silt, moist. small, pieces, of 
mod and dark chard material on top. 6' white (5Y 8/l 
m e  to medium sand size material, moist hard 
9umps, l i e  yellow (5 Y 7/8) 

'lug in end of spoon from the w h i  (5Y8/1) material 
h w .  me plug was cemented. 

P!2Ld_i~rnO!!!??gra~- - - - - - 

. - - - - - - - - - - -  

. - - - - - - - - - - -  
Jght yelbwish brown (10 YR 6/4) clay trace of 
sand toward bottom 4 *, wet. mottled. trace (-) mediun 
pawl (gravel 1/16' flat. 1/4'-1R diameter) 

------------ 
5' same as above, with little medium to fine (+) 
pawl; and white (5 Y 8/l) specks throughwt 
saturated. 
Bottom 1' black (10 YR Ul) medium to fine sand 
sand and clay. hard, plugged end of sampler 

------------ 
Total Depth = 10 FT. 

>ATE OF COMPLETION: 4/17/87 

OF 1 

FIELD INSTRUMENT READING 

250 cpm 
5oo Ppm 
(from CGI) 

1200 cpm 

600 cpm 

1600 cpm 
300 cpm 

------- 

800 cpm 

no reading 

------- 

150 cpm 

NOES: 
Vmual CbsskMion of soils compiled from Characterization Investigation Study. Geologist Logbook # 44, Field Sampling Logbook # 42A 
Samples FMP-PS-02-017.018.019 are composites of the entire boring 
cpm - counts per minute read wim HP-21 OT 
OVA - backwo~nd = 1-2 Ppm 



VISUAL CLASSIFICATION OF SOILS 
JROJECTflASK NUMBER: 
3LDMEW WELL ID: 0244 

INGIN./GEOLOGIST: V. PEERS 
IRILLING MEMODS: DRILL RIG 8 SPLIT 

SPOONSAMPLING I 

D F  
E E  
P E  
T T  
H 

0 

2 -- 
2 

4 

4 

-- 

6 

6 
-- 

8 

8 
, - -  

10 

. - -  

NOTES: 

S N  
A U  
M M  
P 0  
L E  
E R  

FMP-PS 
02430 

FMPPS 
02431 

FMPPS 
02-032 

- - -  

FMPPS 
02-033 

FMPPS 
02-034 

- - -  

- - -  
FMPPS 
02-035 

- - -  
FMP-PS 
02036 

FMPPS 
42437 

- - -  

PROJECT NAME: 
CHARACTERIZATION INVESTIGATION STUDY- 
ROY F. WESTON. INC. 

COORDINATES: 401430.44.1378542.25 

R 
E I  
C N  
o c  
V H  
E E  
R S  
Y - 
16 

DESCRIPTION 

7 yellowish brown (10 YR 514) clay, trace (+) 
silt, damp, roots (grass) grass on top 

8' yelbwish brown (10 YR 5/4) clay trace (+) 
silt, trace of gravel, damp 

r black (10 YR U l )  fine sand, damp, cemented 

Yellowish brown (10 YR 5l3) clay trace (+) 
silt, moist, some (+) medium to fine gravel 
gravel is angular to subrounded 15 

- - - - - - - - - - - .  
Same as above, less gravel lime medium (-) to fine (+) 
gravel. moist gravel is subrounded to rounded t - -  

- -  S I  
16 

- -  

Same as 2 4  ft. sample. Gravel is l i e  medium to 
fine grained. angular . 

- ----------- 
3"sameasabove 
3" l i h t  gray (2.5 Y 7n), CLAY and silt sized 
material soft. wet 
2' very pale brown (1 0 YR 7/4) same as above 
2' yellow (10 YR 5'6) same as above, form lime chunk 
like apple chunks 

2' brownish yellow (10 YR 6l8) same as above, less 
moisture, form lime clumps 
1' whiie (10 YR 811) same as above 

. 

r white (10 YR 8/l) same as above 

------------ 
Total Depth = 10 FT. 

DATE OF COMPLETION: 4/9/87 

PAGE 1 OF 1 - 
T 
S 
F 

- 
UA 

- 
NA 

- 

NA 

- 

NA 

NA 

I -  

- 

3ELD INSTRUMENT READING 

OVA 10 ppm 

OVA 9 ppm 

100 cpm 

OVA 0 ppm 

OVA 0 ppm 

4000 cpm 

Viual Classiition.of soils compiled from Characterization InvestigationStudy. Geologist Logbook # 44, Field Sampling Logbook # 42A 
Samples FMPPS02426,027.028,029 are composites of the entire boring 

cpn - colnls per minute 

e ' .  . .  000233 
* ' ;'! ,;, 



-t 6896 VISUAL CLASSIFICATION OF SOILS a 

WP-PS 
02044 

'ROJECTRASK NUMBER: 
>LDNEW WELL ID: 0205 

iNGINJGEOLOGIST: V. PEERS 
IRILLING METHODS: DRILL RIG 8 !PUT 

SPOON SAMPLING 

4/71 

27/17 

D F  
E E  
P E  
T T  
H 

W P P S  

NA 

WPPS 
-02-047 

2/1 

FMP-PS 
42048 

1 

~ ~ 

JROJECT NAME: 
CHARACTER1 ZATl ON I NVE STlGATl ON STUDY 
ROY F. WESTON. INC. 

300RDINATES: 481529.03.1378595.00 

DESCRlPTlON 

5' yellowish brown (10 YR 5/4) CLAY, traca silt. W a a  
nedium to fine gravel on and near (3') surface. 
pass and roots, wet on surface, damp below 3' 
?' black (1 0 YR 2/1) medium to fine sand moist. bms, 
? yellowish brown (1 0 YR 5/4) CLAY material above 
3' light olive brown (2.5 Y 544) CLAY, little sand. dry 
oamp.  white ~ ~ / l f i b e r o u s  matdal drv 

IO' yellowish brom (10 YR 5/4) CLAY trace silt. Wac 
>f gravel damp mottled 
I' black (10 YR 2/1) of sand. Subrounded gravel shr 
n end of sampJer 

----------- 
Same as above 1 O', wet. at 4' a medium 
pave1 size fibrous material occurs, color yellowish 
,ed (5 YR 4/6) mediun to fine gravel 

j*-GiZasXGZsaZiraiZi oiiZ coTseyraa - 
iubround in sample in addition to trace of fine to 
nedium gravel 

black 5 Y(2.W) 'coarse to fine sand size materials 
rVim layers of hard fibrous materials mixed in 
ayers were horizontal at bottom a reddish yellow 
5 YR 7/8) color same material (this color was 

Nhite (10 YR 8/1) very pale brown (10 YR 7/4) white 
2.5 Y 8/o)- sin sized material soft, occurs as layers 
of each color mixed throughout Layers vary in size 
from 1R' to 4' all colors. all sizes 
on top 112' the black (5 Y 2.5/1) material was 
present 

n y D a w e a ' w w t 8 L  - - - - - 

. - - - - - - - - - - -  
Total Depth = 10 FT. 

~ , 
)ATE OF COMPLETION: MOB7 

JAGE 1 OF 1 

RELD INSTRUMENT READING 

T250cpm 

T300cpm 

OVA = 30 ppm 

B 250cpm 
HNu = ND 

------- 
M readings 

------- 
SUO cpm 

OVA = 20 ppm 

B - 1000 cpm 

Viual Classi t ion of soils compiled from Characterization InvestigationShrdy. Geologist Logbook # 44, Field Sampling Logbook #42A 

Samples FMP-PS-02-038,039.040 are composites of the entire boring 

cpn - counts per minute read with HP-21OT 

B - Bottom of sample 
T - Top of sample 

FEPNPLDmEunoS.DRW~7-63 

000234 . .  z-(,y t', 



PROJECT W E R :  602 3.7 

BORING W E R :  1768 

GROUND ELEVATION: 578.71 

ENGINEER/GEOLOGIST: M. HARRIS 

PROJECT W: FMPC RI/FS 

CQ#DINATES: WORTH &81,392.56 US1 1,378,532.54 DATE: 08/22/91 

WL: D e p t h  N/A D 8 t d T i r e  N/A DATE STARTED: 08/22/91 

D e p t h  N/A O a t c / T i a c  W/A DATE COlPLETED: 08/23/91 

63604 FIRM (1OYR 3/21 VERY DARK GRAYISH BROW CLAY, SOlE RWNDED 
08/22/91 =VEL, GOW PLASTICITY, nom. 

12.5 I 0930 I l6 I 

DRILLING WETHWS: HOLLOU STEM AUGER 

63605 SOFT (7.51 5/81 STRONG BROW CLAY-LIKE MATERIAL UITH COARSE 
08/22/91 SAND, POOR PLASTICITY, 110181. 

13.0 I 0930 I l6 I 

PAGE 1 OF 2 

D S  B R 
E A D 1  L S  E l  
P M A 1  O A  C N  
T P T M  U M  o c  
H L E E  S P  V H  

E L E E  
0 E R S  
N Y 

-~ 
63600 7 F R M  (IOYR 3/31 DARK BRWN SILTY CLAY, Son RWNDED GRAVEL, 

08/22/91 6 IOERATE PLASTICITY, HOIST. 

08/22/91 6 WOERATE PLASTICITY, MOIST. 

0.5 0924 

63601 16 FIRM (lOYR 3/31 DARK BRWN SILTY CLAY, Soa RWNDED GRAVEL, 

1.0 0924 

63608 SHELBY TUBE PUSHED. 
08/22/91 16.0 I 0935 I I9 I 

s 
U Y  T s n  s REIIARKS 
C B  F 
S O  

L 

PPD CL NA HrxPO 
a- =O cpa 
BrnM)o cpn 

CL NA H n w O  P P  
a 30 cpn 
B r  =250 cpn 

1.5 

2.0 

6361 1 SOFT (10YR 7/41 VERY PALE BRWN CLAY-LIKE MATERIAL, PASTEY 
08/22/91 CONSISTENCY, MOIST, VERTICAL LAYERING. 

17.5 I 0945 I l6 I ar =2000' cpn 

~ _ _  ~ 

ppn 
08/22/91 6 IOERATE PLASTICITY, MOIST. a =o CPn 

0924 Br d l 0  cpn 

63603 9 FIRM (10YR 3/31 DARK BRWN CLAY UITH PIECES OF ANGULAR GRAVEL CL NA H-0 PPn 
08/22/91 4 (ASPHALT?), MOIST. a =O C p n  0924 ar =zoo0 cpn 

63602 28 FIRM (10YR 3/31 DARK BRWN SILTY CLAY, SOWE ROUNDED GRAVEL, EL NA H r r p O  

3.5 

4.0 

Br =22OO cpn 

63613 SOFT (10YR 7/41 VERY PALE BRWN C L A Y - L I E  MATERIAL, PASTEY 
08/22/91 CONSISTENCY, MOIST, VERTICAL LAYERING. 

I 

SOFT (7.5Y 5 /81  STRONG BRWN CLAY-LIKE MATERIAL UITH COARSE CL NA H r r p O  . .  6 3 6 0 6 6  

0930 

63607 4 SOFT (7.51 5 /81  STRONG BRWN CLAY-LIKE NATERIAL UITH COARSE CL NA H W O  

0930 

08/22/91 6 SAND, POOR PLASTICITY, HOIST. 

08/22/91 6 SAND, POOR PLASTICITY, MOIST. 

1 I .  

63609 3 SOFT (5Y 8/11 UHITE CLAY SIZE MATERIAL, PASTEY CONSISTENCY, 
08/22/91 L 6 GOW PLASTICITY, MOIST. 

08/22/91 6 GOW PLASTICITY, MOIST. 

6.5 0937 

63610 3 SOFT (51 8/11 UHITE CLAY SIZE MATERIAL, PASTEY CONSISTENCY, 

7.0 0937 

ppn 
a =o cpn 
Br a2500 cpn 

CL NA H n w O  PPn 
a =o Cpn 
6r =to00 cpn 

CL NA H n v O  

NOTES: 

00.02 3 5 

0.0 

I I 
63612 1 SOFT (10YR 7/41 VERY PALE BRWN C L A Y - L I E  MATERIAL, PASTEY H W O  ppn 

08/22/91 6 CONSISTENCY, MOIST, VERTICAL LAYERING. a 30 cpn 
0945 6r .E00 C p n  

9.0 

1 

63614 1 SOFT (10YR 7/61 VERY PALE BRWN CLAY-LIKE MATERIAL, PASTEY HnrpO PPn 
08/22/91 6 CONSISTENCY, MOIST, VERTICAL LAYERING. a 10 cpn 

0945 Br 32000 cpn 

9.5 

10.0 

63615 1 NO RECOVERY. 

1000 

63616 1 NO RECOVERY. 

1000 

08/22/91 a 

08/22/91 0 



. 
PROJECT NWEER: 602 3.7 

BORING W E R :  1768 

G R M D  ELEVATION: 578.71 

ENGINEER/CEOLOCIST: M. HARRIS 

VISUAL UASSIF ICAT laY  OF SOILS 

PROJECT NAME: FMPC RI /FS 

COaRDINATES: NORTH 481,392.56 EAST 1,378,532.54 DATE: 08/22/91 

M: D e p t h  N/A Oste/Tire N/A DATE STARTED: 08/22/91 

v 

D e p t h  N/A Oate/Timc N/A DATE COMPLETED: 08/23/91 

o s  B R 
E A D 1  L S  € 1  
P M A 1  O A  C N  
1 P T M  U M  O C  
H L E E  S P  V H  

E L E E  
0 E R S  
N Y 

63617 1 NO RECOVERY. 
08/22/91 0 

10.5 1000 

63618 1 NO RECOVERY. 
08/22/91 0 

11.0 1000 

S 
U Y  T 
S M  s REIURKS 
C B  F 
s o  

L 

63619 SHELBY TUBE PUSHED, B L W  COUNTS NA. 
08/22/91 

13.0 I 1007 I 124 I 
63620 1 VERY SOFT (2.51 17) LIGHT GRAY CLAY SIZE MATERIAL 

08/22/91 6 INTERSPERIED UlTH UHITE GRANULAR MATERIAL, UET PASTEY CWSISTE 

08/22/91 6 IHTERSPERIEO UITH UHITE GRANULAR MATERIAL, E T  PASTEY CWSISTE 

13.5 1014 

63621 1 VERY SOFT (2.5Y 17) LIGHT GRAY CLAY SIZE MATERIAL 

14.0 1014 

H n w O  PPn 
a =O cpn 
Br =too0 cpn 

HW=O PPn 
a =O Cpn 
Br =IOOO cpn 

14.5 

15.0 

63622 1 VERY SOFT (2.5Y 17) LIGHT GRAY CLAY SIZE MATERIAL HnulO PPn 
08/22/91 6 INTERSPERIED UITH UHlTE GRANULAR MATERIAL, UET PASTEY CONSISTE a =O Cpn 

1030 Br a o  cpn 

63623 11 VERY SOFT (2.5Y N?) LIGHT GRAY CLAY SIZE MATERIAL H l r p O  pen 
08/22/91 6 INTERSPERIED UITH UHlTE GRANULAR MATERIAL, UET PASTEY a =O ar d o 0  cF 1030 CONSISTENCY, PIECE OF GRAPHITE. 

63626 OENSE (10YR 4 / 4 )  DARK YELLWISH BRWN, CLEAN SILTY FINE SAHD, 
MOIST. 

16.5 1 OW2$/9'( l3 (6  I Br =200 cpn 

15.5 

. 
16.0 

1 

63624 I7 DENSE (10YR 6/41 OARK YELLWISH BROW, CLEAN SILTY FINE SAND, Hnu=O PPn 
08/22/91 6 MOIST. a =O Cpn Br =so0 cpiw 

63625 17 DENSE ClOYR 4/41  OARK YELLWISH BRWN, CLEAN SILTY FINE SAND, H w O  PPn 
08/22/91 6 MOIST. ' a =O cpm 

1 U 5  ' ' Br =so0 ~ r n  

1030 

BOTTOM OF BORING 17.5 I 

17.0 

17.5 

NOTES: I 

I 

63627 1 2  DENSE (10YR 4 / 4 )  OARK YELLWISH BRWN, CLEAN SILTY FIHE SAND, H n w O  PPn 
08/22/91 6 M I S T .  a =O cpn 

1355 Br =200 cpn 

63628 21 VERY HARD (10YR 5 /21  GRAYISH BROW CLAY SAND MIXTURE, L W  H w O  PPn 
08/22/91 6 PLASTICITY, MOIST. a =O cpn 

1411 Br =ZOO.. cpn 

00023F; 



0 W E R :  602 3.7 

IG W E R :  1769 

!D ELEVATIW: 580.62 

IEER/GEOLOCIST: n. HARRIS 

PROJECT WAKE: FMPC RI /FS 

CODRDIUTES: NOUTH 481.474.32 EAST 1,378,468.56 DATE: 08/20/91 

GYL: Depth N/A Datc/Timc N/A DATE STARTED: 08/20/91 

Depth N/A Datc/Timc N/A DATE COMPLETED: 08/21/91 

000237 

BORI 

GRQ1 

ENGI 

DRIL  

D 
E 
P 
T 
H 

- 
- 
- - 

- 
0.5 - 

B R S 
A D 1  L S  E 1  
M A 1  O A  C N  
P T M  w n  O C  
L E E  S P  V H  
E L E E  

0 E R S  
N Y 

DENSE (10YR 5/81 YELLWISH BRGUN SILTY CLAY, so(E SPARSE 
oa/20/91 6 ANGULAR GRAVEL, KX)ERATE COWSITEYCY, POOR PLASTICITY, VERY 
63500 3 

1500 M I S T .  

S 
U Y  T 
s n  s REMARKS 
C B  F 
s o  

L 

CL NA H n v O  ppn 
a . =O cpa 
ar =2800 cpn 



VISUAL CLASSIFICATIQI OF SOILS 

PROJECT M E R :  602 3.7 

BORING M E R :  1769 

GRWND ELEVATIW:  580.62 

ENGINEER/IXOLOGIST: M. HARRIS 

PROJECT W: FMPC RI /FS 

COOROINATES: NORTH 681,474.32 EAST 1,378,468.56 DATE: 08/20/91 

GUL: D e p t h  N/A Oate/Time N/A DATE STARTED: 08/20/91 

D e p t h  N/A Oate/fit!e N/A DATE COMPLETED: 08/21/91 

0 

DRILLING METHCOS: HOLLW STEM AUGER PAGE 2 OF 3 

10.5 

S B R S 
A T L S  E l  U Y  1 
M A 1  O A  C Y  S M  s REMARKS 
P T M  Y M  o c  C B  F 
L E E  S P  V H  s o  
E L E E  L 

0 E R S  
N Y 

VERY DENSE (2.51 4 / 3 )  OLIVE BROW CLAY YITH W S E  ANGULAR GC NA Hm=O PFm 
08/21/91 6 GRAVEL [CONCRETE], COQ) PLASTICITY, WET. 0 cpm 
63517 31 

0833 ar *oo cpn 

NA H W O  I cL 1 I Q  -50 $ I 63524  VERY SOFT (5Y  8/1) UHITE CLAY-LIKE MATERIAL UITH SOME THIN 
LAYERS OF BLACK MATERIAL, PASTEY CONSJSTENCY, VERY.MOIST. 

Br =vi00 cpn 
08/21/91 

115.5 1 0856 I l6 I 

11.0 

11.5 

12.0 ' 

NA HwO I cL I ' IQ =20 & I VERY SOFT (5Y 8/1) UHITE CLAY-LIKE MATERIAL UlTH SOME THIN 
LAYERS OF BLACK MATERIAL, PASTEY CONSISTENCY, VERY MOIST. L- 1 16 I Br =iooo cpn 

_ _ _ ~  

63518 5 VERY DENSE (2.5Y 4/31 OLIVE BROW CLAY UlTH COARSE ANGULAR GC NA H w O  ppn 
6 GRAVEL [CONCRETE], COQ) PLASTICITY, WET. 0 cpn 

0833 

63519 4 NO RECOVERY. 

0833 

63520 3 NO RECOVERY. 

0833 

Br = i i o o  cpn 
08/21/91 

08/21/91 0 

08/21 /91 0 

16.0 

14.5 

15.0 

NA H w O  1 cL I IQ 320 3 I VERY SOFT (5Y 811) UHITE CLAY SIZE MATERIAL UITH LAYERS OF 
BLACK PASTEY CONSISTENCY, UET. r5 I gi!h1 16 I Br =io00 cpn 

63521 SHELBY TUBE PUSHED 24". 

0850 

63522 1 

08/21/91 

VERY LOOSE (5Y 6/3) PALE OLIVE, CLAY-LIKE MATERIAL, PASTEY Hm=O .ppn 
0 =120 Cpn 08/21/91 6 CONSISTENCY, YET. 

0 8 5 6  Br =so00 cpn 

VERY LOOSE (5Y 6/3) PALE OLIVE, CLAY-LIKE MATERIAL, PASTEY Hm=O ppn 

Br =2000 c 
08/2 1 /91 6 COWSZSTEWCY, UET. . .  0 C P  
63523 1 

0 8 5 6  

16.5 

17.0 

. .  

63526 1 VERY SOFT (2.51 6/41 LIGHT YELLWISH BROVW CLAY-LIKE CL NA 0 H-0 m 2 0  ppn Cm 
08/21/91 6 MATERIAL, PASTEY CONSISTENCY, YET. 

0905 Br =io00 cpn 

0905 +Br = u o o  cpn 

PPn CL NA H w O  63527 1 VERY SOFT (2.5Y 6/41 LIGHT YELLWISH BRCUN CLAY-LIKE Q -do C p n  
08/21/91 6 MATERIAL, PASTEY CONSISTENCY, WET. 

000238 

18.0 

20.0 

20.5 

I I 

ppm 63529 11 SOFT ( 5 1  6/3) PALE OLIVE CLAY SIZE MATERIAL, PASTEY AND CL NA H n v O  

0905 

63530 SHELBY TUBE PUSHU) 24". 

0937 

0 =20 C p n  nr =a10 cpn 
08/21/91 6 LUMPY, YET. 

00/21/91 24 FULL R E W R Y .  

63531 13 VERY SOFT (5Y  8/1) UHITE CLAY S IZE MATERIAL UITH SOME BLACK CL NA H-0 PPn 

0952 Br =io00 cpn 
08/21/91 6 STREAKING, PASTEY CONSISTENCY, UET. Q =20 Cpn 



: *  ' )  

FERNALD RI /FS 

PROJECT W E R :  602 3.7 

BORING W E R :  1769 

VI- CLASSIFICATIOIl OF SOILS 

PROJECT NAME: FNPC RI/FS 

COORDINATES: NORTH 481,474.32 EAST 1.378.468.561 DATE: 08/20/91 

GROUND ELEVATION: 580.62 

ENGINEER/CEOLOGIST: M. HARRIS 

Can: D e p t h  N/A D a t e n i P c  N/A DATE STARTED: oB/20/91 

D e p t h  N/A D e t e / T i a r  N/A DATE COMPLETED: 08/21/91 

- 
0 
E 
P 
T 
H 

- 
1 .o 

DRILLING METHGDS: HOLLW STEM AUGER 

1 .5 - 
2.0 - 

PAGE 3 OF 3 
~ 

S 
A D 1  
M A 1  
P T M  

15 VERY SOFT (SY 8/1) UHITE CLAY SIZE MATERIAL YITH SolE BLACK 
6 STREAKING, PASTEY CWSISTENCY, E T .  

L E E  
E 

S 
U Y  
S M  
C B  
s o  

L. 

CL 63532 
08/21/91 
0952 

17 

17 

63533 
08/21/91 
0952 

63536 
08/21/91 
0952 

~ 

VERY HARD (2.5Y 4 / 3 )  OLIVE BROW CLAY, VERY W I S T .  CL 
6 

THIS I S  THE LINER. CL 
6 

BOTTOM OF BORING 22.0 

NOTES: 

. .  

000239 



PROJECT YU(BER: 602 3.7 

BORING UMBER: 1817 

GRQIIID ELEVATION: 578.8 

ENEINEER/GEOLOtIST: HARRIS 

NOTES: 

. .  

PROJECT WE: RBC R V F S  1 
GVL: Depth N/A D a t e n i r  N/A DATE STARTED: 09/21/91 I 

Depth N/A D a t e n i r  N/A DATE CQIPLETED: 09/21/91 1 

I MO@DIYATES: m T H  #1,uJ8.18 EAST 1,378,529.35 DATE: 09/21/91 ! 

000z40 

DRILLING METHODS: llOLLW STEM AUtER OF 1 I PAGE 1 

D S  B R 
E A D 1  L S  E 1  
P M A 1  O A  C Y  
1 P T M  Y M  o c  
H L E E  S P  V H  

E L E E  
0 E R S  
Y Y 

10.5 

63875 SHELBY TUBE PUSHED. 
09/21/91 20 

12.5 1160 

13.0 

63876 1 VERY SOFT (lOYR, 8/2) UHtTE C U I  SIZE WTERIAL STREAKED Y I T H  
W/21/91 6 BUCK, PASTEY CONSISTENCY, VERY MOIST. 

13.5 .1150 

I 
I 

i U Y  1 
S M  s REMARKS 1 

! C B  F 
s o  I 

S 

L f 
I 

H M O  ppra 
a PO cpn 
BT=lOoO cpa 



FERNAU RI/FS VI= CIASSIFIUTlOl OF SOILS 
PROJECT W E R :  602 3.7 W E C T  NAME: RQC RI/FS 

WRING W E R :  1818 WORDIYATES: NORTH L81,L6o.b EAST l,m,b77.46 DATE: W/20/91 

GRQYID ELEVATIQI: 580.0 
ENGINEER/GEOLOGIfl: HARRIS Depth Y/A Data/firc Y/A DATE W L E T E D :  09/20/91 

DRILLING METWS:  HOLLW STEM AUGER PAcf 1 OF 1 

M: Depth #/A D a t e / t i r  #/A DATE STARTED: W/20/91 

- 
D 
E 
P 
I 
H 

- 

5.0 - 
7.5 - 
8.0 - 
15.5 - 

20.0 - 
20.5 - 

63865 SHELBY WEE PUSHED 30". 12" OF RECOVERY VERY UET. 
wi2oi9iI 1310 I12 I 
63866 40 VERY DENSE (lOYR, 3/3) DARK BROW SILTY CUI, FRAGMENTS OF 

1400 

63867 2 
1430 

09/20/91 6 BRICK, VERY YET. 

SOFT (lOYR, 6/11 UHITE CLAY SIZE MTERIAL STREAKED YITH BLACK, 
09/20/91 6 PASTEY CONSISTENCY, VERY MOIST. 

63868 4 

1450 
SOFT (7.5YR. NW) VERY DARK GRAY YITH SWALL W L E S  OF YHITE, 

. .  09/20/91 6 PASTEY CONSISTENCY, LIET. 

, I 

I I H W O  

~~ 

NOTES: 



MONITORING YELL INSTALLATIW RE- 
11/09/92 

PROJECT NAME: F e m l d  RI/FS FIELD ENG./GEO.: M. HARRIS DATE: 08/23/91 
PROJECT NO. : 602.3.2 CHEUED BY : J. UHEAT DATE: 09/09/91 

UfLL NWBER: 1768 DATE OF INSTAL.: 08/23/91 

BOREHOLE DRILLING 

BORING NO. : 1768 N,E COORDINATES: 481392.56. 1378532.5 

I 

I 
I 

t DRILLING METHOD: AUGER 

I NOTES COMMENTS: 
DRILLING FLUIO(S) USED: NONE NOTED I 

I 
I i 
i I 

TYPE OF BIT: AUGER 
IS CASING TEMPORARY?: No 
CASING TYPE : lwwITORING YELL 
CASING DIN . :  4.0 In. I O  
CASING SIZECS) USED: (Units N/A) 

SIZE: NA FROM: NA TO: NA 
SIZE: NA FROM: NA TO: NA 

UELL DESCRIPTION 

I I TYPE: MONITORING YELL f DIAMETER-OF PERFORATED SECTION: 
I PERFORATION TYPE: S l o t s  I 0.0.: C 3/8 In. 1.0.: 4.0 In. I ! AVG. SIZE OF PERFORATIONS: 0.01 (In.) ! LENGTH OF 1ST PIPE SECTION: 19.5 Ft.!  

I RISER PIPE MATERIAL: S t a i n l e s s  S t e l '  f RISER PIPE DIAMETERS: 

TOTAL PERFORATED AREA: 4.0 Ft .  ZYD PIPE SECTIW: N o t  N o t e d  .; 
i 

f NOTES/tOtnENTS: I 3RD PIPE SECTION: N o t  N o t e d  I 1 COPlENTS i 

. . .  

. ' , . 

000242. 



, 

llOYITORING UELL INSTALLATIOW RECORD 
11/09/92 

PROJECT WE: F e m L d  RI/FS FIELD ENGJGEO.: M. HARRIS DATE: 08/21/91 
CHECKED BY : J. UHEAT DATE: 09/09/91 PROJECT NO. : 602.3.2 

BORING NO. : 1769 N,E COORDINATES: 181474.32. 1378668.5 
YELL WUIBER: 1769 DATE OF INSTAL.: 08/21/91 

BOREHOLE DRILLING 

I DRILLING METHOD: AUGER 
I DRILLING FLUIDCS) USED: NONE NOTED 
I NOTES COplENTS: f W I N G  TYPE : MONITORING UELL 
I I CASING DIM.: 4.0 In. I D  ' 
I 

TYPE OF BIT:  AUGER I 

I I S  CASING TEMPORARY?: No 

i 
SIZE: NA FROM: NA TO: NA I 

I CASING SIZE(S) USED: (Units N/A) 
I SIZE: W FROM: MA TO: NA i 
I I '  I 

UELL DESCRIPTION 

I TYPE: MONITORING UELL I RISER PIPE UTERIAL:  S t a i n l e s s  S t e e l  i f DIAMETER OF PERFORATED SECTION: f RISER PIPE DIAMETERS: I 

I PERFORATIOW TYPE: S L o t s  
f AVG. SIZE OF PERFORATIONS: 0.01 (In.) f LENGTH OF IST PIPE SECTIW: NA 
I TOTAL PERFORATED AREA: 4.0 F t .  I ZND PIPE SECTION: NA 
f NOTES/COIIIIENTS: I 3RD PIPE SECTION: NA i COlllENTS 

I RISER JOINING METHOD: FLUSH JOINT THRELOED 

O.D.: 4 318 In. 1.D.: 4.0 In. 

i 
I t I 

PROTECTION SYSTEM 

I RISER PROTECTIVE PIPE LENGTH: 5.0 F t .  I OTHER PROTECTIO)( (* NOTED BELOU) i PROTECTIVE PIPE O.D.: 10 3 In. 
I 

I 

I HINGED LOCKING WVER UITH P h L  

i 
i _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I _ _ _ _ _ _ _  I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _  i _ _ _ _ _ _ I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  i 

i 
I BOREHOLE F I L L  MATERIALS TOP I BOTTOM TOP I BOTTOM I I _______________.____-____--- I _ _ _ * - - - - - - -  I _ _ _ _ _ _ - - _ - -  I *- - -_- - - - - -  I _--I-------- f 

22.0 I N/A f 
i 

I I 
582.61 

I DISTANCE ABOVE/BELW I ELEVATIW 
I GROUND SURFACE MSL 

ITEM 

N/A 
2.0 F t .  I TOP OF RISER PIPE f GROUND SURFACE 

I BOTTOM OF PROTECTIVE PIPE i 2.5 F t .  
0.0 

I 

I G r o u t / S L u r r y  i 0.0 I 14.0 i N/A i N/A 
f B e n t o n i t e  P e t l e t s  14.0 I 16.0 I N/A N/A 
I Sand I 16.0 I 22.0 I N/A I N/A 
f PERFORATED SECTION f 17.5 21.5 f N/A f N/A 
I , , , , , , , , , - , - , , , , , , , , , , ~ ~ - _ _ ~ I , , , , . , , , , - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ _ ~ l ~ ~ ~ ~ ~ _ _ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - -  I 

N/A I GUL AFTER INSTALLATION i N/A i N/A 

I UELL T I P  
I BOTTOM OF BOREHOLE 

I t 
h s . 1 1 1 ~  YELL FLUSHED AFTER INSTALLATIOW : NO 
U S  A SENSITIVITY TEST PERFORWED ON THE UELL : NO 

REMARKS -- COI(ENT AREA 

REMARKS : YOQ) PLUG USED I N  AUGER DURING WELL INSTALLATION. 
CO#ENTS: 

I 
22.0 

000243 



A.2.1.2 

PIT 2 
PIT MATERIAL 

GEOTECHNICAL RESULTS 

000244 



SAMPLE ANALYSIS RESULTS 

PROJECT NAME: Fernald USCS SYMBOL: ML 
PROJECT NO. : 484266 WATER CONTENT, %: 290.0 
CUST. SAMPLE NO. : 63619 LIQUID LIMIT: NP 
ETDC SAMPLE NO.: ETDC-836 PLASTICITY INDEX: NP 
SPECIFIC GRAVITY: 2.8033 (MEASURED) DRY DENSITY: 
SOIL CLASSIFICATION: Silt 

19.86 pcf 

SIEVE NO. 

3.0 in 
1.5 in 
0.75 in 
0.375 in 
NO. 4 
NO. 10 
NO. 20 
NO. 40 
NO. 60 
NO. 140 
NO. 200 

DIAMETER 
(mm) 

75.000 , 

37.500 
19.000 
9.500 
4.750 
2.000 
0.850 
0.425 
0.250 
0.106 
0.075 

--------- 
PERCENT FINER 

( % I  -----------_ 
100.0 
100.0 
100.0 
100.0 
100.0' 
99.5 
84.4 
71.3 
66.5 
62.6 
51.0 

0.0528 
0.0418 
0.0243 
0.0190 
0.0116 
0.0064 
0.0047 
0.0033 
0.0013 

PERCENT FINER 
( 2 )  ------------- 

68.8 
64.0 
62.4 
59.2 
44.8 
16.0 
4.8 

. 4.8 
4.8 

00024s 

682.1.69 



. .  
1 - 1  

I 

l T A N A L Y T I c A L ~ v I ~  . Page 19 of 12 
304DIBECTOBSDBIVE 
moxvILLE, TN 

Name: jenny Vance 

Date: November 2 6 ,  1 9 9 1  
C l i e n t  P r o j e c t  ID: Fernald OU-1 ETDC P r o j e c t  No.: 484266 

I T  Corporation 

~ ~~ 

F e r  na I d 

P a r t i c l e  Diameter. m. 
a36 - 0 SAMPLE NO. : - 63619 



ITANALYTICALSERVICES 
304 DIRECTORS DRIVE 
KNOXVILLE, TN 

Page 11 of 12 
Name : Jenny Vance 

Date: November 26, 1991 
Client Project ID: Fernald OU-1 

IT Corporation 0 ETDC Project No.: 484266 

SAMPLE ANALYSIS RESULTS 

PROJECT NAME: Fernald USCS SYMBOL: ML . 
PROJECT NO. : 484266 WATER CONTENT, % :  316.6 
CUST. SAMPLE NO. : 63619 dup LIQUID LIMIT: NP 
ETDC SAMPLE NO. : ETDC-837 PLASTICITY INDEX: NP 
SPECIFIC GRAVITY: 2.7855 (MEASURED) DRY DENSITY: 18.15 pcf 
SOIL CLASSIFICATION: Silt 

. 
SIEVE NO. DIAMETER 

(m). 

3.0 in 
1.5 in 
0.75 in 
0.375 in 
NO. 4 
NO. 10 
NO. 20 
NO. 40 
NO. 60 
NO. 140 
NO. 200 

75.000 
37.500 
19.000 
9.500 
4.750 ' 

2.000 
0.850 
0.425 
0.250 
0.106 
0.075 

PERCENT FINER 
( % I  ------------ 
100.0 
100.0 
100.0 
100.0 
100.0 
96.6 
84.1 
77.5 
75.1 

' 72.7 
71.5 

DIAMETER 
(mm) -------- 
0.0557 
0.0397 
0.0283 
0.0182 
0.0111 
0.0086 
0.0066 
0.0047 
0.0033 
0.0014 

PERCENT FINER 
( % I  ------------- 

80.2 

76.9 
73.5 
60.2 
35.1 
6.7 
3.3 

3.3 

7 8 . 6  

. .  
3.3 

000245' 

682-1.89 



* * 
P&ge 11 o f  12 ITANALmCALsERVIcs 
Name: Jenny Vance \ 304DWECK)RSDRWE 

I T  Corporation K N O ~ *  TN 
Date: November 26,  1 9 9 1  
C l i e n t  P r o j e c t  I D :  Fernald OU-1 ETDC P r o j e c t  No.: 4 8 4 2 6 6  

Ferna I d 
, 

P a r t i c l e  Diameter, mm. 
- 63679 duo 8 3 7  -- 0 SAMPLE NO. : 

682-1-89 



ITAN~rncALsERvICEs . Page 17 of 31 304 DIRECTORS DRIVE 
Jenny Vance KNOXVILLE, TN 
IT Corporation 

Client Project ID: FERNALD O U 1  ETDC Project No.: 484285 
February 4, 1992 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

P a r t i c l e  Diameter, m. 
0 SAMPLE NO. : - 63608 - ETOC-1313 

682-1-89 



ITA.NALlYTIcALsERvIcEs 
304 DIRECTORS DRIVE Page 8 of 31 

Jenny Vance KNOXVILLE, TN 
IT corporation 
February 4, 1992 
Client Project ID: FERNALD OU1 ETDC Project No.: 484285 

SAMPLE ANALYSIS RESULTS 

PROJECT NAME: FERNALD OU1 USCS SYMBOL: MH 
PROJECT NO. : 484285 WATER CONTENT, % :  231.2 
CUST. SAMPLE NO.: 63521 LIQUID LIMIT: 117.0 

SPECIFIC GRAVITY: 2.6395 (MEASURED) UNIT WEIGHT: 78.5 pcf 
ETDC SAMPLE NO.: ETDC-1310 PLASTICITY INDEX: . 44.0 

COEF. OF PERMEABILITY: i.3e-7 c m / s  

SIEVE NO. 

---------- 
3.0 in 
1.5 in 
0.75 in 
0.375 in 
NO. 4 
NO. 10 
NO. 20 
NO. 40 
NO. 60 
NO. 140 
NO. 200 

DIAMETER 
(m) --------- 
75.000 
37.500 . . 
19.000 
9.500 

2.000 
0.850 
0.425 
0.250 
0.106 
0.075 

4.750 

PERCENT FINER 
(%I 
100.0 
100.0 
100.0 
100.0 
99.7 
96.3 
80.9 
70.8 
66.7 
61.8 
59.5 

DIAMETER 
(mm) -------- 
0.0587 
0.0423 
0.0306 
0.0199 
0.0132 
0.0095 
0.0068 
0.0048 
0.0034 
0.0014 

PERCENT FINER' 

------------- 
57.3 

. 53.6 
49.9 
43.9 
13.4 
7.3 
6.1 
4.9 
4.9 

3 * 7  e 
000250 

682-1.89 



* , P a g e  9 of 3 1  304 DIR€C"ORS DRIVE 
Jenny Vance KNoxvILtE, TN 
I T  C o r p o r a t i o n  
F e b r u a r y  4 ,  1 9 9 2  
C l i e n t  P r o j e c t  I D :  FERNALD O U 1  . ETDC P r o j e c t  No.: 484285 

FERNALD OU1 

P a r t i c l e  Diameter, mm. 
0 SAMPLE No. : - 63521 - . ETDC-I310 

000251 
682-149 



5L 

L f>’ 
J 3 8: 

Page 10 of 31 
Jenny Vance 
IT Corporation 
February 4, 1992 
Client Project ID: FERNALD OU1 ETDC Project No.: 484285 a 

m 

m 
I 

ITANfimcALsERvIcEs 
304 DIRECTORS DRIVE 
KNOXVILLE, TN 

ONE DIMENSIONAL CONSOLIDATION TEST RESULTS 

.I.”..* 

F R O J E C T  NAME: FERNALL) ( x i  1 
P R O J E C T  N O . :  484285 
CUST. SAMPLE NO.: 63521 
ETDC SAMPLE NO.: ETDC-13 i U  

ONE DIMENSIONAL CONSOLIDATION TEST 

\ 

. .  

‘.. 
\ 

t r \ 

2, - 1  1 1 1 0 
PRESSURE - (TSF-1 

682-149 



6 896 
ITANALYTICALSERVICES 

Page 25 of 31 304 DIRECTORS DRIVE 
Jenny VanCe KNOXVILLE. TN 
IT corporation 
February 4, 1992 
Client Project ID: FERNALD O U 1  ETDC Project No.: 484285 

SAMPLE ANALYSIS RESULTS 

PROJECT NAME: FERNALD O U 1  USCS SYMBOL: M H '  
PROJECT NO. : 484285 WATER CONTENT, %: 169.8 
CUST. SAMPLE NO.: 63530 LIQUID LIMIT: 181.0 
ETDC SAMPLE NO.: ETDC-1317 PLASTICITY INDEX: 72.0 
SPECIFIC GRAVITY: 2.6352 (MEASURED) REMOLDED UNIT WEIGHT: 116.6 pcf 

SIEVE NO. 

---------- 
3.0 in 
1.5 in 
0.75 in 
0.375 in 
NO. 4 
NO. 10 
NO. 20 
NO. 40 
NO. 60 
NO. 140 
NO. '200 

DIAMETER 
(mm) - - - - - - - - - 
75.000 
37.500 
19.000 
9.500 . .  
4.750 
2.000 
0.850, 
0.425 
0.250 
0.106 
0.075 

PERCENT FINER 
( ------------ 
100.0 
100.0 
100.0 
99.9 
98.2 
97.0 
81.8 
69.8 

. 64.7 
59.6 
58.1 

0.0444 
0.0319 
0.0204 
0.0130 
0.0096 
0.0068 
0.0048 
0.0034 
0.0014 

PERCENT FINER 
(%I 

45.3 
41.6 
39.2 
17.1 
6.1 
6.1 
4.9 
4.9 
3.7' 

i ooozs3 



I T A N ~ r n C A L S W V I ~  
- Page 26 of  3 1  304 DIRECTORS DBIVE 

Jenny Vance KNOXVILLE, TN 
I T  Corporation 
February 4 ,  1 9 9 2  
Cl ient  Project  I D :  FERNALD O U 1  ETDC Project No.: 4 8 4 2 8 5  

100 

90 

80 

70 

60 

. 50 

40 

30 

20 

10 

0 

FERNALD OU1 
3 1.5 3 / 4  3 / 0  t 4  a10 #20 #4[3nt60 #ZOO 

1 

Partlcle Diameter, mm. 
0 SAMPLE N O . :  - 63530 - ETDC- 1317 

i 

i 
I 

I 

i 

. .  
' : \  .: . .. 

000254 

682-1.89 



5 896 
ITANALYTICALSERVICES 
304 DIRECTORS DRIVE 
KNOXVILLE, TN 

Page 20 of 31 
J e n n y  V a n c e  
I T  C o r p o r a t i o n  
February 4, 1992 
C l i e n t  Project  I D :  FERNALD O U 1  ETDC Project N o . :  484285 

SAMPLE ANALYSIS RESULTS 

P R O J E C T  NAME: FERNALD OU1 USCS SYMBOL: ML 
P R O J E C T  NO.: 484285 WATER CONTENT, % :  32.7 
CUST.  SAMPLE NO-.: 63875 L I Q U I D  LIMIT: 36.0 
ETDC SAMPLE NO. :  E T D C - 1 3 1 5  P L A S T I C I T Y  INDEX: 8.0 
S P E C I F I C  GRAVITY: 2.6528 (MEASURED) U N I T  WEIGHT: 112.5 pcf 

3.0 i n  
1.5 i n  
0.75 i n  
0.375 i n  
NO. 4 
N O . '  10 
NO. 20 
NO. 40 
NO. 60 
NO. 140 
NO. 200 

75.000 
37.500 
19'.000 . . 
9.500 
4.750 
2.000 
0.850 
0.425 
0.250 
0.106 
0.075 

100.0 
100.0 
100.0 
83.6 
74.6 
68.0 
55.5 

, 45.9 
38.6 
30.8 
29.1 

0.0434 
0.0314 
0.0204 
0.0121 
0.0088 
0.0063 
0.0045 
0.0032 
0.0013 

32.6 
29.1 
25.7 
21'. 4 
17.1 
14.6' 
12.9 
10.3 
7.7 



I T A N A L y n c A L ~ v I ~  
. P a g e  21 of  3 1  304 DIRECTORS DRIVE 

Jenny V a n c e  KNOXVILLE, TN 

a I T  C o r p o r a t i o n  
F e b r u a r y  4 ,  1 9 9 2  
C l i e n t  P r o j e c t  I D :  FERNALD O U 1  ETDC P r o j e c t  No.: 484285 

Particle Diameter, mm. 
0 SAMPLE N O . :  - 63875 - ETDC- 1315 

I1 

000256 

682.1-89 



ITANALvTIcALmvI~ 
304 DIREmRS DEW€ 
KNoxvLLE, TN 

Page 22 of 3 1  
Jenny V a n c e  
I T  C o r p o r a t i o n  
F e b r u a r y  4 ,  1992 0 C l i e n t  P r o j e c t  I D :  FERNALD OU1 ETDC P r o j e c t  No.: 4 8 4 2 8 5  

ONE DIMENSIONAL CONSOLIDATION TEST RESULTS 

PROJECT NAME: FERNALD OU1 
PROJECT NO.: 4 8 4 2 8 5  
CUST. SAMPLE N O . :  6 3 8 7 5  
ETDC SAMPLE NO. : ETDC-13 15 

ONE DIMENSIONAL CONSOLIDATION TEST 

1 

n - 0.7 0 
r 

0.6 

0.5 

# I I I I W I  I 'I m I 1 1 1 1  I I I r l l l r l  I I I I  

I I I I 

0.0 1 0.1 1 10 
PRESSURE (TSF) 

1021 

. .  
I .  

000257 682-149 



'r 

4;; c: 
rr ANxmcAL SERVICI 

P a g e  18 of 3 1  304 DIRECXVBS DRIVE 
J e n n y  Vance KNOXVILLE. TN 
I T  Corpora t ion  (615) 690-3211 
F e b r u a r y  4 ,  1992 
C l i e n t  P r o j e c t  I D :  FERNALD O U 1  ETDC P r o j e c t  N o . :  484285 

SAMPLE ANALYSIS RESULTS 

P R ~ J E C T  NAME:  FERNALD O U 1  U S C S  SYMBOL: CL 
PROJECT NO. : 484285 WATER CONTENT, % :  2 1 . 4  
CUST. SAMPLE N O . :  63865 LIQUID LIMIT: 2 4 . 0  
ETDC SAMPLE NO. :  ETDC-1314 PLASTICITY I N D E X :  1 0 . 0  
SPECIFIC GRAVITY: 2 .2028 (MEASURED) REMOLDED UNIT WEIGHT: 1 4 5 . 7  pcf  

SIEVE NO. 

---------- 
3 . 0  i n  
1 .5  i n  
0 . 7 5  i n  
0 .375  i n  
NO. 4 
NO. 10  
NO. 20 
NO. 40 
NO. 60 
NO. 140  
NO. 200 

DIAMETER 
(mm) --------- 
7 5 . 0 0 0  
3 7 . 5 0 0  
19.OOD. 

9 . 5 0 0  
4 . 7 5 0  

0 . 8 5 0  
0 . 4 2 5  
0 .250  
0 . 1 0 6  
0 . 0 7 5  

2.000 
3 3 . 2  
2 2 . 4  
1 8 . 4  
15 .1  
1 4 . 6  

0 . 0 7 3 1  
0 . 0 5 2 1  
0 . 0 3 7 8  
0 . 0 2 4 1  
0.0144 
0 .0104  
0 .0074  
0 . 0 0 5 3  
0 .0037 
0 . 0 0 1 5  

PERCENT FINER 
(%I ------------- 

3 1 . 4  
29 .4  
2 5 . 3  
2 3 . 3  
1 7 . 2  
1 3 . 2  

1 0 . 1  
9 . 1  
7 . 1  

1 2 . 2  , 

682.' 
000258 



A.2.1.3 

PIT 2 
PIT MATERIAL 

RADIOLOGICAL RESULTS 

000259 
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A.2.1.4 

PIT 2 
PIT MATERIAL 

INORGANIC RESULTS 

000266 
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a A.3 

PIT 3 
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A.3.1 

PIT 3 
PIT MATERIAL 

000335 



A.3. I. 1 

PIT 3 
PIT MATERIAL 

VISUAL CLASSIFICATION OF SOILS 



5 896 

a 

0 

0 

VISUAL CLASSIFICATION OF SOILS 
JROJECTITASK NUMBER: 
XDMEWWELLID: 0341 

3GlNXEOLOUST: J. DOUGHERTY 
)RILLING MElHODS: 560 DlEDRlOl 

DRILL RIG 6 !PUT SPOON SAMPLING 

D F  
E E  
P E  
T T  
H 

- 
S k  
A U  
M M  
P B  
L E  
E R  

- 
R 
E I  
C N  
o c  
V H  
E E  
R S  
Y 

PROJECTNAME: 
cwmmRianON iNvEsnanoN STUDY- 
ROY F. WESTON. INC. 

COORDINATES: 48910.75.1378355.38 

DEscRlPTloN 

wet day Wilh some dnand pebbks. cobr is dark 
weenish gay. 

Total &@I = 9 Ft 

DATEOFCOMPLETION: -7 

P A G E 1  OF 1 

FIELD INSTRUMENT READING 

cpn=250 
OVA = 1-2 

------- 

No readings 

No readings 

NOTES: 
Visual dassffition of SOUS compiled from Characterization lmesbgation study, Gmwt Log Bodr #43, Fmld Sampling Log Book W42A 

Samples FMPPS43Ul1, and FMP-PS43-002 c o b d  from composite of upper four feet (due to lack of recovery at bwer depths). 

000397 



VISUAL CLASSIFICATION OF SOILS 
ROJECTRM NUMBER: 
MDMEW WELL ID: 03-02 

NGINJGEOLOGIST: V. PEERS 
RILLING METHOOS: DRILL RIG 6 SPUl 

SPOONSAMPUN 

D F  
E E  
P E  
T T  
H 

- 
S N  
A U  
M M  
P B  
L E  
E R  

FMPPS- 
03092 

FMPPS- 
Qu)93 

FMPPS- 
034M 

FMPPS- 
03085 

- - -  

- - -  

NA 

- - -  
FMPPS- 
03098 

FMPPS- - 
FMPPS- 
03098 

- - -  

FMPPS- 
ou)99 

FMPPS- 
43-100 

- - -  

FMPPS. 
43-101 

FMPPS 
03.102 

FMPPS 
43-103 

- - -  

ROY F. WESTON. INC. 

COORDINATES: 461815.44.1370547.7S Ipe 1 

I Same as above. black (5 YR 2.M) meterial 

. - - - - - - - - - - -  
Same as above. wet some wave1 angular, rome 
roundad. wavel ocarn orJy ea trace 

. - - - - - - - - - - -  
18' same as above. saturamd. e l ~  trace of coarse 
gavel abng VMI medium to fine grained gravel. 
4' predoninatety light brovvnirh gray (1 0 YR SR) 
wiU~ Ymewhite (10 YR 811) and lime yelbwish red 
(WR up) CLAY and sa sire meterial, retureted. 

O F 2  

FIELD INSTRUMENT READING 

HNu = ND 

m c p m  

HNU = 1R ppm 

------- 

rn reading 

HNu a ND 

HNu=l ppm 



VISUAL CLASSIFICATION OF SOILS 5 896 
WOJECTKASK NUMBER: 
XDRJEW WELL ID: a302 

ENUNJGEOLmST: V. PEERS 
)RUING METHODS: DRILL RIG 6 SPUT 

SpoON SAMPUNG 

D F  
E E  
P E  
T T  
H 

ROJECT NAME: 
cHARAcmizAnoN irmsnanoN STUDY 
ROY F. WESTON. INC. 

mMNATES:  481815.44.1378647.75 

rime as b a t  8' ebave. 8atumt8d 

----------- 
rime as above well defined layers of me above 
lenpbned colors, with white and yelbwish red 
WdQrthm 

ATE OF COMPLETION: MOB7 

2 d 2  

F 

YA I 



VISUAL CLASSIFICATION OF SOILS 
ROJECTnASK NUMBER: 
LDMEWWEUID: 0304 

NGINJGEOLWST: E. MIGNARWT 
RlUNG METHODS: DRILL RIG AND 
SWTSPOON SAMWNG 

JOTES: 

R 
E I  
C N  
o c  
W H  
E E  
R S  
Y - 

12 

- -  

17.5 

- -  

18 

12 

18.5 

P 

- -  
24 

'ROJECTNAME: 
cHARAcmizAnoN irmsnoAnoN STUDY- 
ROY F. WESTON. ING. 

m D I N A l E S :  481517.08,1378119.50 

Reddish brown (2.5YR WE) clayey material (shdge: 
Very mist. Son, minor li@l brown-gfay ( 2 . M  SI41 
clayminor or@= (7) material ( 2 . M  2.W). 

. . . .  

P A G E 1  OF 2 

9EI.D INSTRUMENT READING 

. ' , -  . ,'I 

w . D R w w b B B s  

000400 



5 896 VISUAL CLASSIFICATION OF SOILS . 

ROJECTKASK NUMBER: 
IDNEWWELLID: W43 

U G I N X E O L ~ S T :  E. MIGNARDOT 
SILLING MElHOOS: DRILL RIG AND 
SPLIT SPOON SAMPLING 

ROJECTNAME: 
c H A R A c m i z A n o N  i N v E s n w n o N  STUDY. 
ROY F. WESTON, INC. 

-NATES: 481637P,1378297.75 

----------- 
18-20 lmba red clay (sludge 7). 
3-0 hcher w e s h  (1OYR Wl) or sibtone Sash (7) 
rp4.5hcher bebwwrteCe; Uten enawrntered red 
day (sludge) on deeper (2.- 48) m 6 feet ron 

Red day-like material (8- 7) very moist to wet 
vdti a puddine consistency, soft ( 2 . m  418) reddis 
brow color. 

DATEOFCOMPLETION: -7 

PAGE1 OF 2 

'IELD INSTRUMENT READING 

J 

75Q cpm 

1070 cpm 

visual dassificalbn of soil8 compiled from Characterizath lnvestlgatbn Srudy. Oeolagiit Log Book #a, Field SampUng Log Book M2A 

Cpn - courts peC InhAB resd WWI HP-2101 samples FMPPS03MUI.OO9.6 027 are composites of entire boring. 

000401 



I ,  . ... - - 4 [ ? .. .-. 
' VISUAL CLASSIFICATION OF SOILS ). * ' .  4 .  

ROJECTNAME: 
cHARAcTDlianoN iNvEsnwnoN STUDY 
ROY F. WESTON. INC. 

;ooRWNATES: 4B1637P.1378291.75 

DESCRlPnoN 

TOW OeW= 20 Ft. 

SELD INSTRUMENT READING 



b 6 896 
VISUAL CLASSIFICATION OF SOILS 

’ROJECTflSK NUMBER: 
WMEWWELLID: Quw 

34GINJGEOLOGIST: E. MIGNARDOT 
M U N O  METHODS: DRILL RIG AND 

SPUT SPOON SAMPLING 

D F  
E E  
P E  
T T  
t i  

‘ROJECT NAME: 
CHARAcTERizAnoN iNvEsnmnoN STUDY. 
ROY F. WESTON. INC. 

;OORDINATES: 481517.08.13781 19.50 

DESCRlPnoN 

T0t.l = 20 Ft. 

lATEOFCOMPLETIoN: 4/8/87 

’ A G E 2  OF 2 

1EI.D INSTRUMENT READING 

, 



8 ,  I + r - .  -- 
b ,  y;<$ {1 

' VISUAL CLASSIFICATION OF SOILS 

DATE OF COMPLETION: -I87 

PAGE1 OF 2 



5 896 
VISUAL CLASSIFICATION OF SOILS 

PROJECTITASK NUMBER: 
OLDMEW WELL ID: Qu# 

ENGINJGEOLWST: V. PEERS 
DRILLING METHODS: DRILL RIG 6 SPUl 

SPOON SAMPUN - 
S N  
A U  
M M  
P 0  
L E  
E R  

mAOJECTNAME: 
cHARAcmizATloN IrwEsnanoN STUDY 
ROY F. WESTON. INC. 

mDINATEs: 461658.38.131807325 

ame as above, with We more w h b  (10 W Wl). 
l l2 and 1 r .  ~ O t ( 1 O Y R  a) bmm 
lay occura with organic material (gram) samamd 

----------- 
iemeas above. ~ m e  ( i o ~  en) at- 
ertide dark l i i  and a *ace of yellovv 
5 Y 7Bj rrehvated 

)ATE OF COMPLETION: 4/8/87 

' A G E 2  OF 2 

REID INSTRUMENT READING 



VISUAL CLASSIFICATION OF SOILS 
WJECT/TAsK NUMBER: 
DMEWWEUID: 03-06 

IGINJGEOLOOST: E. MIGNARDOT 
llLLING METHODS: DRILL RIG AND 
SPLIT SPOON SAMPLING - 
D F  
E E  
P E  
T T  
H 

- 
0 

2 -- 
2 

4 -- 
4 

6 

-- 
6 

8 

-- 
8 

10 

-- 
l o  

12 -- 
12 

14 

- 
JOTES: 

B 
S N  L s  
A U  O A  
M M  W M  
P B  S p  

E R  O E  
L E  L 

N 

an! 
17121 NA 

- - -. -- 
NA 

- -  

NA 

NA 

- -  
NA 

- -  
NA 

NA 

10Bl 
7B 

-- 
IN 
313 

R 
E I  
C N  
o c  
V H  
E E  
R S  
V - 

16 

- -  
16 

- -  

0 

- -  
15 

- -  

13 

- -  
18.5 

- -  
16 

- 

WOJECTNAME: 
cHARAcmizAnoN iNvEsnwnoN SNDV 
ROY F. WESTON. INC. 

;OORDINATES: 461765.16.1378191.25 

DESCRIPTION 

----------- 
Aqperenllythe interface in between the clay 

m recovsry, as r e p r m  at the other borehole 
CaVBT and Underlyi Skrdge is indicated by lhis 

aims (M, m, #3) on pk3. 

----------- 
Reddieh-brom (2.5 VR Ye) clay material 
(SILK@ 7) vhlh large (.5 to 13 rodc ( 7 )  or 
maybe shale dPsB (-04%). moist to very moist 
SUR. 

----------- 
Dark brownishgray (1OVR 4B) organics (7) clay 
WmSmaN ( lA t ,  1/43 rodcorrhale(7) C k b a  

gay (1OVR WJ clay; 2 4  Inches black (1OYR UZ) 
lly esh near b o r n  traca reddish brom ( 2 . m  511 

(0.5%) m w  Qwmard htD silty dark h d h -  

clayey matedal; very moist to mist mce 
QP?E Q A = h  - - - - - - - 
Dark brown (lorn 4B) clay (-eo%) gradii 
downwards in blade (lOVR 212) silty lly ash (7); 
O - S ,  114 to 112 tnch rock clasts, minor reddish 
brow (2m 51s) clayey mmierial presumebly 
SIudQe (9, moist to very moist son 

Dark b r m i s h g a y  (1 O V R  4B) clay (404096) wil 
la~erodc(.5to1.5')dasls;minor(0-1O%)dark 
brom-black (1OVR 2I2) shy lly ash (?) trace 
(05%) reddish-bom ( 2 . m  518) clayey (81- ' 
material; moist apparentty the borehole has 
penelratedthe upper parts o f h  bottom linerof 
P I  3. B Y 3 6  presumably the Iqpermost edge or 
suface of the liner. 

Total Oe@ 14 Ft  

DATE OF COMPLETION: 410187 

P e l  OF 1 

SELD INSTRUMENT READING 

No reading 

cpm (red sludge) 

------- 
zoo cpm mom deY) 

600 cpm (red material) 

------- 
900 cpm (red material) 

zoo cpm (black material) 

300 cpm (black material) 

------- 
250 cpm (red material) 

lz00 cpm (brown day) 

000406 



5 896 VISUAL CLASSIFICATION OF SOILS 
'ROJEGT/TASK NUMBER: 
XDMEWWELLID: 0307 

LNNUNJGEOLOGIST: E. MIGNARDOT 
)RILLING MElHODS: DRILL RIG AND 

SPLIT SPOON SAMPLING - 
D F  
E E  
P E  
T T  
H 

- 
S N  
A U  
M M  
P B  
L E  
E R  

DATE OF COMPLEnON: YlW7 ROJECT NAME: 
cwvtcmwmm iwmnmnm STUDY- 
ROY F. WESfON, ING. 

;OORMNATES: 481710.81,137834Q.M 
PAGE1 OF 1 

_ _ ~ ~ ~  
Dah grayish-brom (1OYR 4B) clay with 3 - 1  inch 
rock dam; moist appamuythis intend is at 
lhe top ofthe day Uner, sots trace sin U N A  

9ELD INSTRUMENT READING 

- 
NOTES: 

Viual d a s s i t b n  of sob compiled from Characterization Investigation study, Geokgiit Log Book w46, Fmld SampVne Log Book W42A 

cpm-colmlsperminutt, 

1-Topofsemple ' B - B O ~ O f s a m p l e  

Sampres FMP-PS43-109,110, and 111 are composites of emire boring. 

F 5 M a m s o 7 . m ~  



P a a * E C T ' h R :  602 3.1 
WRING NUBER: 1770 

GRQW) ELEVATIOI: 587.67 

ENGINEER/GEOLOGIST: HARRIS 

PROJECT WE: R O C  R I / F f  

QOOW)IMATES: NORTH 481,680.61 EAST 1,378,159.99 DATE: 08/11/91 

M: O e p t h  Y/A D 8 t O n i a  N/A DATE STARTED: 08/11/91 

O e p t h  N/A D D t e R i a  N/A DATE COlPLETED: 08/12/91 

DRILLING METHODS: WLLW STEM AUfER 

63322 LOOSE (WYR 2/11 BLACK FINE SAND, WWERATE TO POOR COHESION, 
SLIGHTLY moIsT. 

PAGE 1 OF 5 

0.5 

63325 MEDIW DENSE (10YR 2/11 B U C K  MEDIW TO FINE SAND, MODERATE 
08/11/91 COHESION, SLIGHTLY MOIST TO m o m .  

3.0 I 0916 I l6 I 

M E D I W  DENSE (10YR 5/8) YELLWISH BRQW SILTY U A Y ,  WWERATE 
6 COHESION L PLASTICITY, SLIGHTLY MOIST. 

63320 4 

0913 
08/11/91 

~~ 

MEDIW DENSE (1OYR 2/1) BLACK REDIW TO FINE SAND, WWERATE . .  63326 
08/11/91 COHESIOI, SLIGHTLY ~ I S T  TO m o w .  

3.5 1 0916 I ' l6 1 

1.0 

63321 7 

0913 

MEDIW DENSE (1OYR 5/01 YELLWISH BROW SILTY U A Y ,  WDERATE 
08/1 1/91 6 COHESIOI L PLASTICITY, SLIGHTLY MOIST. 

I 63328 I 08/11/91 
I Z L  I SHELBY TUBE PUSHED ZC" FULL RECOVERY. 

2.5 

I I 

63324 5 

0916 

MEDIW DENSE (1OYR 2/1) BLACK M E D I W  TO FINE SAND, WDERATE 
08/11/91 6 COHESION, SLIGHTLY MOIST TO MOIST. 

63330 LOOSE (1OYR 2/1) BLACK M E D I W  SAND Y ITH SPARSE ANGULAR GRAVEL 
08/11/91 POOR COHESIa ,  VERY YET. 

7.0 I 0944 I I6 1 

4.0 

~~ ~ 

6333 1 LOOSE (10YR 2/1) B U C K  MEOIW SAND Y I T H  SPARSE ANGULAR GRAVEL 
08/11/91 POOR COHESION, VERY YET. 

I I 

63327 3 

0916 

M E D I W  DENSE (10YR 2/1) BLACK MEDILM TO FINE SAND, WDERATE 
08/11/91 6 COHESION, SLIGHTLY MOIST TO W I S T .  . 

6.0 

6.5 

63333 NO RECOVERY. 
08/11/91 

8.5 I 0952 I lo I 

0928- 

63329 1 

0944 

- 

LOOSE (1OYR 2/11 BLACK MEDlW SAND Y l T H  SPARSE ANGULAR GRAVEL 
08/11/91 6 POOR COHESION, VERY WET. 

8.0 

63335 YO RECOVERY. oai i 1 191 
9.5 I 0952 I I o  ' I 

I I 

63332 1 NO RECOVERY. 

0944 
08/11/91 0 

I 

I 63336 I 1 I I NO RECOVERY. 

63334 
oa/i 1/91 

9.0 0952 

I NOTES: 

1 NO RECOVERY. 
0 

- 
S 

U Y  
S M  
C B  
s o  

L 

- 
CL 

- 
CL 

- 
SC 

- 
sc 

- 
SC 

ar =zoo 

I) 

1 a 
000488 



10.5 - 

~~ - 
QXIRDINAES: NORTH 481,68Q.61 EAST l,m,159.W 

I?. 67 M: Depth N I A  D8teAi.b Y/A 

a R I S  Depth N/A Date/Tirc Y/A 

11.0 - 

DATE: 08/11/91 

DATE STARTED: 08/11/91 

DATE QWPLETED: W/12/91 

11.5 - 

R 
E 1  
C Y  
O C  
v n  
E E  
R S  
Y 

6 

6 

12.0 - 

I S I  I 

DENSE (2.51 4/31 OLIVE 6RW CUI, lQDERATE QWSIOl, MOIST. ML UA HnrPO ppa 
a* 4 ca 
B r f W  cps 

SOFT (10YR 4/81 RED CLAY L IKE MATERIAL. PASTEY CQlSISrrYCY, Hfw4 PPlD 
W QDIIESION, MOIST. a t 0  cpo 

BT.1000 cgs 

12.5 

~ 

0 

0 

6 

0 
13.0 

NO RECOVERY. 

NO RECOVERY. 

SOFT (1W 4/01 RED CUI LIKE MAERIAL  PASTET CONSISTENCY, H W O  pps 
W COHESION, MOIST, 0 4  cpn 

8r 8350 cpo 

NO RECOVERY. 

D Rl/FS 

15.5 

16.0 

16.5 

I t  yu(8ER: 1m 

I 

63517 1 VERY LOOSE (10YR 4/81 RED CLAY-LIKE MATERIAL MOTTLED YITH H W O  pea 
08/11/91 6 BUCK P BROW MATERIAL. 4 4  ea, 

1030 PASTEY CONSISTENCY, COaD PLASTICITY, VERY MOIST. 01' =io00 CPU 

6 3 3 4 8 1  VERY LOOSE (1OYR 4/81 RED CLAY-LIKE MATERIAL MOTTLED YITH nnullo ppn 
08/11/91 6 BLACK 0 BROW MATERIAL. a =O cpp 

1030 PASTEY COYSISTENCY, UIQ) PLASTICITY, VERY m s i .  ar 4 0 0 .  . ~ a ,  

-9 1 VERY LOOSE (1OYR 4/81 RED CLAY-LIKE MATERIAL. H W O  PPn 
08/11/91 6 W COHESION P PLASTICITY, A PASTEY TO PUDDING-LIKE a t 0  CPn 

1332 CONSISTENCY, VERY m I s T .  Br =ZtOO cpa 

63350 1 VERY LOOSE (1OYR &/I) RED CLAY-LIKE MATERIAL. H d  PPI COOD COHESION L PLASTICITY, A PASTEY TO W I N G - L I K E  o r 0  cp 08/11/91 

ID ELEVATION: 5 

18.0 

~ 

IEER/GEOLffiI ST : H 

63352 1 VERY LOOSE (10YR 1/81 RED CLAY-LIKE MATERIAL. Hnrpo PPI 
08/11/91 6 COOD COHESIW L PLASTIC111, A PASTEY TO PUDDING-LIKE 0 4  cps 

1332 CONSISTENCY, VERY MOIST. 8r 82000 cpp 

08/11/91 

06/11/91 

63339 
08/1 1/91 

1012 

18.5 

ZT 08/11/91 

1 

63353 1 VERY LOOSE C2.5YR 5/81 RED CLAY-LIKE MATERIAL MOTTLED YITH Hfw4 PPD 
08/11/91 6 (2.5Y 6/41 LIGHT YELLWISH BROW MATERIAL, POOR CONSISTENCY, 0 4  cpo 

1340 COW PLASTICITY, PUDDING-LIKE CONSISTENCY, YET. ar =1100 cpa 

T 08/11/91 

08/11/91 
1019 

6 896 '. VISUAL CLASSIFIUTIW OF SOILS 

3.7 I PRWEEI W: Rpc RI/ fS 1 

63513 NO REtQVERY. 
08/11/91 

113.5 I 1019 I ' l o  I 
I I 

- 1  NO RECOVERY. 
08/11/91 0 

14.0 1019 

63315 1 VERY LOOSE (1OR 4/81 RED CLAY L IKE MATERIAL MOTTLED YITH 
08/11/91 6 BLACK L BRW MATERIAL, PASTEY CONSISTENCY, W PLASTICITY, 

14.5 1030 VERY ((om. 8r 81000 cpn 

63346 
08/11/91 

VERY LOOSE (1OR 4/81 RED CLAY L IKE MATERIAL MOTTLED YITH 
BLACK L BROW MATERIAL, PASTEY CONSISTENCY, W PLASTICITY, 

115.0 I 1030 I l6 I VERY MOIST. 

6335 1 VERY LOOSE (1OYR 4/61 RED CLAY-LIKE UTERIAL.  
08/11/91 COW COHESION L PLASTICITY, A PASTEY TO PWDING-LIKE 

(17.5 1 1332 1 l6 I CONSISTENCY, VERY mm. 



;* 4 & ? :?. ;-; 
ci3riu;Li, ' R I / t S  VI- U A b b I F I U T I O l  OF SOILS 

PROJECT MWBER: 602 3.7 PROJECT YAWE: R9c RI/FS 

WRING YUWBER: lm WORDINATES: NORTH 481,660.61 EASI 1,378,159.99 DATE: 08/11/91 

GRWJIU ELEVATIW: 587.67 M: Depth Y/A D a t e / T i r  Y/A DATE STARTED: 08/11/91 

ENGINEER/CEOLOCIST: HARRIS Depth Y/A D a t e / l i r  N/A DATE COIPLETED: 06/12/91 

DRILLING MEllKI)S: HOLLW STEM PAGE 3 OF 5 

19.5 

20.0 

B R 
E A D 1  L S  E 1  
P H A 1  O A  C N  
T P T M  Y M  o c  .(: H L E E  S P  V H  E E  

; E. ; s  

VERY LOOSE (2.5YR 4/8) RED CLAY-LIKE MATERIAL CDITLEO YXTW 
(2.5Y 6/4) LIGHT YELLWISH BRWN MATERIAL, POOR CONSISTENCY, 
CQQ) PLASTICITY, PUDDING-LIKE CONSISTENCY, YET. 

Hnrd)  pps 
Q =O cpl 
6r =it00 cpe 

63356 1 VERY LOOSE (2.5YR 4/61 RED CLAY-LIKE MATERIAL MOTTLED UITH llnrpo ppn 
08/11/91 6 (2.51 6/11 LIGHT YELLWISH BRWN MATERIAL, POOR CONSISTENCY', , 0 =O cpn 

1340 WW PLASTICITY. PUDDING-LIKE CONSISTENCY. *ET. mrf1000 cm 

63355 1 

1340 
6 08/11/91 

J 
VERY LOOSE (2.5YR 4/6) RED CLAY-LIKE MATERIAL M L E D  YITH 
(2.51 6/41 LIGHT YELLWISH BROW MATERIAL, POOR CONSISTENCY, 0 '  =O tps 

6r = l l O O  cpl 

633% 1 
6 08/11/91 

19.0 1340 WW PLASTICITY, W I N G - L I K E  CONSISTENCY, E T .  

22.0 

~ 7%-rr 

63357 24" SHELBY TUUE PUSHED. 

1410 
08/11/91 24 24' R E M R Y .  

1 x 08/11 /91 

I 

VERY LOOSE (2.5Y 4/81 RED CLAY-LIKE MATERIAL PWDING H n r O  ppn 
CONSISTENCY, VERY MOIST. ar =1500 cpa 

24.0 3 % 

VERY LOOSE (2.5YR C/8) RED CLAY-LIKE IUTERIAL. 
I PASTEY CONSISTENCY, GOOD PLASTICITY, VERY mom. 

VERY LOOSE ( t . 5 ~ ~  4/81 RED CLAY-LIKE IUTERIAL.' 1 PASTEY CONSISTENCY, CQQ, PLASTICITY, VERY MOIST. 

633 
24.5 I % 

H W O  ppn 
0 80 cpn Br =itoo. cpa 

H W O  ppn 
0 4  cpa 
6r.m ca 

633 
25.5 I % 

27.5 

- 
5 9  
1 /91 
5 
60 
1 /91 
5 

61 
1 /91 
5 
62 
1 /91 
0 

63 
1 /91 
0 

64 
1/91 
0 

65 
1/91 
0 

66 
1 /91 
50 

- 
- 
- 
- 
- 
- 
- 

6 3 3 6 8 1  VERY LOOSE (2.5YR 3/61 DARK RED YITH T H I N  LAYERS (1/16") OF H W O  ppn 

1540 mow TO VERY MOIST. 
08/11/91 6 LIGHT GRAY MATERIAL PASTEY EOUSISTENCY. Q nrtooo =O CPn cpa 

28.0 

1 
6 

1 
6 

1 
6 

1 
6 

1 
6 

1 
6 

1 
6 

1 
6 

63369 1 VERY LOOSE (2.5YR 3/6) DARK RED YITH THIN LAYERS <1/16*) OF nnu=o P P  
08/11/91 6 LIGHT GRAY MATERIAL PASTEY CONSISTENCY. Q 80 cps 
1540 MOIST TO VERY Iy1IST. 6r=1000 ~p 

mr =15w cpa 
VERY LOOSE (2.51 4/8) RED MOTTLED YITH (2,5Y 6/3)  LIGHT 
YELLWISH B R W  CLAY-LIKE MATERIAL. 
PASTEY CONSISTENCY, VERY MOIST. 

VERY LOOSE (2.5Y 4/8) RED MOTTLED YITH (2.5Y 6/3) LIGHT 
YELLWISH BRW CLAY-LIKE IUTERIAL. . .  o r 0  
PASTEY CONSISTENCY, VERY MOIST. 

LOOSE (1OYR 7/11 LIGHT GRAY CLAY-LIKE MTERIAL. 

PASTEY CONSISTENCY, mom. nr lsoo 

PASTEY CONSISTENCY, a m  PLASTICITY, VERY MOIST. 

n w 2  
o r 0  

VERY LaOSE (2.5Y 5/81 RED CLAY-LIKE MTERIAL. 

~~ 

VERY LOOSE (2 .5~ 4/81 RED CLAGLIKE MATERIAL. 
PASTEY CONSISTENCY, CQQ) PLASTICITY, VERY MOIST. 

VERY LOOSE (2.5Y 4/81 RED CLAY-LIKE MATERIAL. 
PASTEY CONSISTENCY, GOOD PLASTICITY, VERY MOIST. 

63367 VERY LOOSE (lOYR 7/31 VERY PALE BROW CLAY-LIKE MATERIAL. 
08/11/91 PASTEY CONSISTENCY, m w .  

27.0 1 1540 I '- 1' I 6 r r o  cpa 

63370 SHELBY TUBE PUSHED 2 0 .  
08/11/91 FULL RECOVERY. 12' I 30.0 I 1600 I 

000410 



VISUAL C U S S I f I U T I O l  Of SOILS FERNAlD RJ/ fS  

BORJNG YUIBER: 

DRILLING METHO 

~~ ~ 

PROJECT WE: FMPG R I / f S  

COORDIUTES: NORTH u)i,680.61 EAST i,3m,i59.w DATE: 0 8 / i i i  

QIL: Depth Y/A Date / l i r  N/A DATE STARTEC 

Date/li- N/A DATE -LE1 Depth N/A 

STEM AUGER PAGE 4 

5 
U Y  T 
s n  s 
C B  f s 0’ 

L 

VERY LOOEE (2.5YR 5/61 RED CLAY-LIKE MATERIAL. 
PASTEY CONSISTENCY, VERY mom. 

602 3.7 

1TIO P1 

; 08/11/91 #i: 587.67 
9: 08/12/91 iIST: HARRIS 

O f  5 s: HOLLW 

REMARKS 

08/11/91 

08/11/91 

~ 

l l  VERY LOOSE (2.5YR 4/61 RED CLAY-LIKE MATERIAL. 
PASTEY CONSISTENCY, VERY MOIST. 

1 

VERY LOOSE (2.SYR 4/61 RED CLAY-LIKE MTERIAL. 
PASTEY CONSISTENCY, VERY MOIST. 

l l  
~~~ 

VERY LOOSE (2.5YR 4/6) RED CLAY-LIKE MATERIAL. 
PASTEY CONSISTENCY, VERY mom. 08/11 /91 

08/12/91 

63316 
08/ 12/91 

33.0 

H W O  FP 
a =O ca, ar =io00 cpa 

VERY LOOSE (2.5YR 5/81 RED CLAY L IKE MATERIAL, PASTEY 
CONSISTENCY, VERY MOIST. 

VERY LOOSE (2.5YR 5/61 RED CLAY LIKE MATERIAL, PASTEY 
CONSISTENCY, VERY MOIST. 

VERY LOOSE (2.5YR 5/81 RED CLAY L IKE MATERIAL, PASTEY 
CONSISTENCY, VERY MOIST. . .  

VERY LOOSE (1OYR 7/31 VERY PALE BROW CLAY L IKE MTERIAL, 
PASTEY, VERY MOIST. 

VERY LOOSE (2.5YR 5/81 RED CLAY L IKE MATERIAL, PASTEY 
CONSISTENCY, VERY MOJST TO YET. 

VERY LOOSE (2.5YR 5/61 RED CLAY L IKE MATERIAL, PASTEY 
CONSISTENCY, VERY m 1 s T  TO WT. 

VERY LOOSE (2.5YR 5/81 RED CLAY LIKE MATERIAL, PASTEY 
CONSISTENCY, VERY misr TO YET. 08/12/91 

08/12/91 
VERY LOOSE (2.5YR 5/81 RED CLAY LIKE MATERIAL, PASTEY 
CONSISTENCY, VERY m I s T  TO UET. 

VERY LOOSE (7.5YR 6/61 REDDISH YELLOU CLAY LIKE MATERIAL, 
PWDING LIKE CONSISTENCY, YET. 

63383 

136.5 I %flP1 

I I  VERY LOOSE (7.5YR 6/81 REDDISH YELLW CLAY L IKE M T E R I M ,  
PWDING L IKE CONSISTENCY, W 3 .  



PROJECT MUtBER: 602 3.7 

BORlNG YUIBER: 1770 

mQ#D ELEVATION: 587.67 
ENGINEER/CEOLOGIST : HARRIS 

0 
E 
P 
1 
H 

PROJECT NAME: A9c RWFS 

camiwms:  NORTH 481,680.61 ~ ~ f f  i ,3m,is9.w DATE: 08/11/91 
GUL: Depth  Y/A D 8 t e R f a  N/A DATE STARTED: 08/11/91 

Depth  Y/A D a t r R i r  N/A DATE COMPLETED: 08/12/91 

37.5 - 

DRILLING METHQ)S: HOLLW STEM AUGER 

38.0 - 

PAGE 5 OF 5 

38.5 

S 8 
D T  L E  
A I  O A  
T W  Y W  
E E  S P  

L 
0 E 
N 

6 3 3 8 5 1  

0815 
08/12/91 

39.0 

R 
E 1  
C Y  
o c  
V H  
E E  
R S  
Y 

VERY LOOSE (7.5YR 6/8)  REDDISH YELLW U A Y  LIKE M T E R I M ,  
6 P W O I Y G  LIKE CONSISTENCY, YET. 

A 
w 
P 

63387 1 VERY LOOSE C2.5Y 5/8) RED CLAYEY MTERIM, PASTIEY 
08/12/91 . 6 CONSISTENCY, VERY MOIST. I 0855 

VERY LOOSE (2.5Y 6/31 PALE YELLW CLAYEY MATERIAL, PASTEY, 

~ m%9i( 0855 
16 1 MOIST. 

VERY Ll%E (7.5YR 6/61 REDDISH YELLW CLAY L I E  MATERIAL, 
W I N G  LIKE CONSISTENCY, U€T. 

0815 

S 
U Y  
O W  
C B  s o  

L 

REMARKS 

I H n d )  ppn 
a 4  cpn ur n1SOD cp 

ppm HnrPO 
a 4 .  cpn or =io00 cpl 

I BOTTol OF BORING 39.0 I 
I NOTES: I 

c 

. .  

000412 



PROJECT #WBER: 602 3.1 PROJECT YAIIE: FWC RI/FS t 

BORING YU(BER: 1m WOUDINATES: MOUTH &1,638.P E S T  1,378,298.05 DATE: 08/13/01 
GRLQIYD ELEVATION: 589.62 GUL: Depth Y/A D a t a A i r  N/A DATE STARTED: 08/13/91 

ENGINEER/GEOLOCIST: HARRIS 
DRILLING NETI#x)S: IIOLLQ) STEM AUGER PACE 1 OF 5 

v 

Depth N/A D a t e A i r  N/A DATE CWPLETED: 08/14/91 

o s  
E 
P 
T 
H 

0.5 

1.0 

1.5 

2.0 

63401 7 LOOSE (7.SYR N2/) BLACK MEDILM SAND, POOR COHESION, NO 
08/13/91 PLASTICITY, SLIGH{LY MOIST. 

12.5 I wcz I l6 I 

B R 
A D 1  L S  E 1  
M A 1  O A  C Y  
P T M  Y M  o c  
L E E  S P  V H  
E L E E  

0 E R S  
N Y 

63400 6 MEDIul DENSE (7.5YR 4/41 DARK BROW SILTY CLAY, SUE SPARSE 
08/13/91 6 ANGULAR GRAVEL L O R W I C  MATERIAL (ROOTLETS), MODERATE 
opul COHESION L PLASTICITY, SLIGHTLY mom. 

0938 COHESION L PusTIcITr, SLIGHTLY MOIST. 
63401 9 WEDIul DENSE (7.5YR 4/61 DARK BROW SILTY CLAY, SUE SPARSE 
08/13/91 6 ANGULAR GRAVEL L O R W I C  MATERIAL (ROOTLETS), MODERATE 

63402 11 LOOSE (7.5YR N2/1 BLACK MEDIul SAND POOR COHESION. Yo 

0938 
08/13/91 6 PLASTlCITY, SLIGHTLY #IST. 

NO RECOVERY. 
08/13/91 -03 l3 0 
oou) 

0 

I I 

63405 6 LOOSE (?.SIR N2/) BLACK WEDILM WID, POOR COHESION, NO 
08/13/91 6 PLASTICITY, SLIGHTLY MOIST. 

3.0 W42 

63406 2 MEDIul DENSE (1OYR 5/81 RED CLAY-LIKE MATERIAL. 
08/13/91 6 W COHESION L PLASTICITY. . .  

3.5 0942 PUTTY-LIKE CONSISTENCY. 
63407 2 NO RECOVERY. 
08/13/91 0 

4.0 0942 
63408 SHELBY TUBE PUSHED 24", NO RECOVERY. 
08/13/91 0 

6.0 D949 

63409 1 MEDIUI DENSE (10R 5/81 RED CLAY LIKE CUTERIAL, W COHESION 
08/13/91 6 L PLASTICITY, PUTTY LIKE CONSISTENCY, SLIGHTLY MOIST. 

6.5 0953 

7.0 

a 1 0  1 

0953 
NDIW DENSE (10R 98) RED CLAY LIKE CUTERIAL, GOOD COHESION 

08/13/91 6 8 PLASTICITY, PUTTY LIKE CONSISTENCY, SLIOHTLY MOIST. 

63414 1 mIu( D E N ~ E C I D R S ~ ~ )  RED CLAY LIKE MATERIAL, w COHESION 
08/13/91 L PLASTICITY, PUTTY LIKE CONSISTENCY, SLIGHTLY MOIST. 

19.0 I 1000 I l6 I 

7.5 

63411 1 WEDIUl DENSE (1OR 5/81 RED CLAY LIKE MATERIAL, W COHESION 

0953 
08/13/91 6 L PLASTICITY, PUTTY LIKE CONSISTENCY, SLIGHTLY MOIST. 

63416 MEDII# DENSE (1DR 5/81 RED CLAY LIKE MATERIAL, COHESION 
08/13/91 L PLASTICITY, PUTTY LIKE CONSISTENCY, SLIGHTLY MOIST. 

110.0 I 1000 I 16 I 

8.0 

8.5 

NOTES: 

63412 1 MEDILM DENSE (10R 5/81 RED CLAY LIKE MATERIAL, W WHESIW 

0953 

63413 1 MEDIW DERSE (10R 5/61 RED CLAY LIKE MATERIAL, W COHESION 
1000 

08/13/91 6 L PLASTICITY, PUTTY LIKE CONSISTENCY, SLIGHTLY MOIST. 

08/13/91 6 L PLASTICITY, PUTTY LIKE CQ)SISTENCY,,SLIGMTLY MOIST. 

5 
U Y  
S M  

I 

63415 
08/13/91 

9.5 1000 

C B  
S O  

L 

1 MEDILM DENSE (10R 5/81 RED CLAY LIKE MATERIAL, W COHESION 
6 L PLASTICITY, PUTTY LIKE CONSISTENCY, SLIGHTLY MOISJ. 

T 
SC 

- 
NA 

- 

I I 0 
000413 

I 



15.0 

15.5 

16.0 

16.5 

17.0 

17.5 

18.0 

18.5 

NOTES: 

63426 1 VERY LOOSE (1OR 4/61 RED CLAY L I E  MATERIAL, GOOD COHESION 8 H W O  ppa 
6 PLASTICITY, PASTEY CONSISTENCY, MOIST. a =O cpn ir =it00 cpn 

H W O  ppn 
08/13/91 6 PLASTICITY, PASTEY CONSISTENCY, MOIST. a =O CPn 

1056 ar =1200 cpn 

H d  ppn 
0r0 C P  ir =1200 cpn 

63429 1 VERY LOOSE (10R 4/81 RED CLAY LIKE MATERIAL, GOOD COHESION 8 wrrpo pprn 
08/ 13/91 6 PLASTICITY, PASTEY CONSISTENCY, MOIST. a =O cpn 
1105 err000 cpn 

63430 1 VERY LOOSE (10R 4 / 8 )  RED CLAY L IKE MATERIAL, GOOD COHESION 8. n w o  ppn 
06/13/91 6 PLASTICITY, PASTEY CONSISTENCY, MOIST. a =O cpl 
1105 6r =11w cp 

63431 1 VERY LOOSE ( 2 . 9  3/21 VERY DARK GRAYISH BRaYLl CLAY L IKE HW2O ppn 
08/ 13/91 6 MATERIAL, POOR COHESION L PLASTICITY, WOO PWDING L IKE a =O cpn 
1105 CONSISTENCY, NET. ir = i ioo  cpn 

63432 1 VERY LOOSE (2.5Y 3/2) VERY DARK GRAYISH BRQHI CLAY L I K E  Hrrp30 p p ~  
08/13/91 6 MATERIAL, POOR COHESION & PLASTICITY, WOO PWDING L I K E  0 4  cp 
1105 CONSISTENCY, NET. 6r=1000 tp 

63433 1 VERY LOOSE (2.5Y 3/21 VERY DARK GRAYISH U R m  CLAY L IKE HnrPO PPI 
6 MATERIAL, POOR COHESlON PLASTICITY, GOQ) PWDING LIKE a r 0  cpa 

CONSISTENCY, YET. _ _  ir-=iwo 

08/13/91 
1056 

63427 1 VERY LOOSE (1OR 4 / 8 )  RED CLAY L IKE MATERIAL, GOOD COHESION & 

VERY LOOSE (1OR 4 / 8 )  RED CLAY LIKE MATERIAL, WOO COHESION 0 63428 1 

1056 
6 PLASTICITY, PASTEY CONSISTENCY, MOIST. 08/13/91 

08/ 13/91 
- 1110 



RRWAU) RI/FS VI= UASSIFIUTION OF SOILS 

PROJECT W R :  602 3.7 PRWECT W: FMPC RI/FS 

WRING NlUE€R: lm CWRDIYATES: YOATH a1,m.a EluI 1,m,298.05 DATE: 08/13/91 

CRQIM) ELEVATION: 583.62 M: Depth  W/A Datt / l i r  N/A DATE STARTED: 08/15/31 

ENGINEER/CEOLOGIST: HARRIS 

DRILLING aETnQ)S: WlLW STEM AUGER OF 5 

. 

Depth W/A D a t e A i r  N/A DATE CWPLETED: OB/14/91 -. 
D S  8 R 
E A D 1  L S  E 1  
P M A 1  O A  C N  
1 P T W  Y W  O C  
H L E E  S P  V H  

E L € E  - 
0 E R S  
N Y 

63434 1 VERY LQISE ( 2 . 5 ~  4/41 OLIVE BRM MOTTLED w i n  BLACK CLAY 
08/13/91 6 LIKE MATERIAL, GOQ, COHESION & PLASTICITY, PASIIEY QIYSISTENCY, 

1 9 - 0  1110 VERY MOIST. . _. 

63435 1 VERY LOOSE (2.5Y 4 / 4 )  OLIVE BROW MOTTLED YITH BLACK CLAY 
08/13/91 6 LIKE MATERIAL, GOQ, WHESION L PLASTICITY, PASTEY CONSISTENCY, 

19.5 1110 VERY MOIST. 
I 

63436 1 VERY LOOSE ( 2 . 5 ~  4/41 OLIVE BROW MOTTLED w i n  B u a  CLAY 

63437 1 VERY L ~ S E  (2.5~ 4/41 OLIVE BRM mna) YITH BLACK CLAY 

08/13/91 6 LIKE MATERIAL, GOQ, WHESION L PLASTICITY, PASTEY CONSISTENCY,, 
20.0 1110 VERY MOIST. 

08/ 13/91 6 LIKE WATERIAL, GOOD COHESION L PLASTICITY, PASTEY QIYSISTENCY, 
20.5 1405 VERY worn. 

63438 VERY LOOSE (1OYR 8/21 UHITE STREAKED YITH DARK BROW L BLACK 
08/13/91 I 1405 I CLAY LIKE WERIAL, am COHESION L P u s i I c r i Y ,  PASTEY 

CONSISTENCY, VERY worn. 
' l6  I 

I 

63439 1 VERY LOOSE (1OYR 8/21 W I T E  STREAKED UITH DARK BROW L BLACK 
08/13/91 6 CLAY LIKE MATERIAL, GOOD COHESION L PLASTICITY, PASTEY 

21.5 1405 CONSISTENCY, VERY MOIST. 

-0 1 VERY LOOSE (1OYR 8/2) W I T E  STREAKED YITH DARK BROW L BUCK 
08/13/91 6 CLAY LIKE MATERIAL, Q)o WIIESION L PLASTICITY, PASTEY 

22.0 1405 CONSISTENCY. VERY mom. 
-1 

08/13/91 
SHELBY TUBE PUSHED 24*, NO RECOVERY. 

24.0 I 1410 I 10 I 
-2 VERY LOOSE (2.SYR 4/81 RED CLAY-LIE MATERIAL, W COHESION 

08/13/91 AN0 PUSTICITY. 
24.5 I 1433 I l 6  I PASTEY CONSISTENCY, VERY MOIST. 

-3 1 VERY LOOSE ( IOYR 2/11 BLACK SAND W I N G  INTO (51 8/11 UHITE 
08/13/91 6 CLAY-LIKE WATERIAL YITH S U E  YELLW. 

25.0 1433 PASTEY CCWSISTENCY, MOIST. 

- 1  VERY LOOSE (1OYR 5/41 YELLWISH BROW STREAKED YITH (10YR 8/21 
08/13/91 6 UHITE CLAY LIKE MATERIAL, PASTEY CONSISTENCY, MOIST. 

25.5 1433 

63445 VERY LOOSE (10YR 5/41 YELLWISH BROW STREAKED YITH (10YR 8/2) 
08/13/91 WIT€ CLAY LIKE MATERIAL, PASTEY CONSISTENCY, MOIST. 

26.0 I 1433 I l 6  I 
6 3 6 4 6 1  VERY LOOSE (5'1 8/1) UHITE STREAKED YITH BLACK CLAY LIKE 

08/13/91 6 MTERIAL, PASTEY CQlSISTENCY, VERY MOIST. 
26.5 1442 

63447 
08/ 13/91 

VERY LOOSE (51 8/1) UHITE STREAKED YITH BLACK CLAY L I E  
MATERIAL, PASTEY CQlSISTENCY, VERY MOIST. 

27.0 I 1 u 2  I ' l 6  I 
6 3 4 4 8 1  VERY LOOSE (1OYR 4/6)  DARK YELLWISH BROW (CARAMEL CANDY) 

08/13/91 6 STREAKED YITH THIS LAYERS OF BLACK CLAY LIKE MATERIAL, PASTEY 
27.5 1 4 2  CONSISTENCY, VERY MOIST. 

63449 1 VERY LOOSE (10YR 4/61 DARK YELLWISH BROW (CARAMEL CANDY) 
08/13/91 6 STREAKED YITH THIS LAYERS OF BLACK CLAY LIKE MATERUL, PASTEY 

20.0 1 u 2  CCWSISTENCY. VERY MOIST. 

63450 
08/13/91 

VERY LOOSE (2.5YR 4 / 8 )  RED CLAY LIKE IUTERIAL, WOD COHESION 
L PLASTICITY, PASTEY CONSISTENCY, VERY MOIST. 

28.5 I 1 u 9  I l 6  I 
NOTES: 

000415 



b r O J E m  YIlBER: 602 3.7 

BORING #I)(BER: 

C R W  ELEVATION: 583.62 

ENGIYEER/GEOLOC1ST: HARRIS 

06/13191 

06/15/91 

PROJECT WE: RQC Wf f  

OrrmDINAlES: NORTH 481,638.22 fAzI 1,m,298.05 DATE: 06/13/91 

GUL: DIpth N/A 08to/Ti l r  N/A DATE STARTED: 06/13/91 

Depth N/A D8te /T i r  N/A DATE CO[PLETED: 06/11/91 

J - Z T  061 13/9 1 

DRILLING K€TI#X)S: WOLLW S T M  AUaR 

08/13/91 

63455 
08/13/91 

30.5 1 ii' 1 
31 .O 

PACE 4 OF 5 

63456 1 
08/13/91 

31.5 I 1515 I 

l 

l 

63457 1 
08/13/91 

32.0 I 1515 1 

VERY LQISE ( 5 1  6/11) W I T E  S T R W  YITH SOME B U O :  CUI LiKE Nnwo pen 
MATERIAL, PASTEY CONSISTENCY, VERY m s i .  a = O  cpp 

u 4 0 0  CplD 

VERY LOOSE (10YR 7/41 VERY PALE BROU STREAKED YITH BLACK Hr*po ppn 
CLAY LIKE MATERIAL, PASTEY CONSISTENCY, VERY mm. a = O  cpa 

Br1800 cpn 

08/13/91 

J 

08/13/91 

08/13/91 

l 

l 

l 

6 3 4 2 1  
06/13/91 

36.0 I 1530 I 

VERY LOOSE (1OYR 7/41 VERY PALE B R W  STREAKED UITH BLACK 
CLAY LIKE MATERIAL, PASTEY CONSISTENCY, VERY mm. 

CLAY LIKE MATERIAL, PASTEY CONSISTENCY, VERY mm. 

CLAY LIKE WTERIAL, PASTEY CONSISTENCY, VERY m s i .  

VERY LOOSE (1OYR 7/41 VERY PALE BROW STREAKED YITH BLACK 

VERY LOOSE (10YR 7/41 VERY PALE BROW STREAKED YITH BLACK 

6 3 4 6 3 1  
08/13/91 

36.5 1 1550 I 

'4 

I 

- 
1 

- 
1 

- 
1 

6 3 1 6 L 1  
06/13/91 

37.0 1 1550 I 

SHELBY N B E  PUSHED 24". 
FULL RECOVERY. 

VERY LOOSE (2.5YR 4/81 RED CLAY LIKE MATERIAL STREAKED YITH H W O  pcrm 
BLACK L SPARSE (51 8 / 4 )  PALE YELLOU MATERIAL, PASTEY . '  a 10 cpa 
CONSISTENCY, VERY MOIST. u r 5 0 0  cpa - 

1 
t 

1 
t 

I1 
t 

:R 

a 

a 

- 

- 

08/13/91 

08/13/91 

'R 4/61 RED CLAY LIKE MATERIAL STREAKED YITH 
5Y 8/41 PALE YELLW MATERIAL, PASTEY 
!Y mrsi. 

08/15/91 

NOTES: 

I 

cpa 

Hnu=O 
a =O 

M K S  

R S  
Y 

I 

VERY LQOM (2.5YR 4/81 RED CLAY LIKE MTERIAL, BQX) COnESION H n d ,  pe 
PLASTICITY, PASTEY CONSISTENCY, VERY mow. a ' r 0  CP 

u=WO 

~~ __ 

'R 4/81 RED CLAY LIKE MATERIAL STREAKEITYITH 
5Y 8/11 PALE YELLOU MATERIAL,_PASTEY 
LY m s i .  
'R 4/81 RED CLAY LIKE MATERIAL STREAKED UITH 
51 8/41 PALE YELLOU IUTERIAL, PASTEY 
LY MOIST. 

I l l  

Hnud) ppn 
a =O cpa cir =io00 tpn 

H W O  ppm 
a = O  cpn 
B r a 0  cpa- 

VERY LOOSE (2.5YR 4M) RED CLAY LIKE MATERIAL, COW 00nESION 
L PLASTICITY, PASTEY COW1STENCY, VERY MOIST. I 

1 
VERY LOOSE (10YR 4/61 DARK YELLWISH BROW (CARAHEL) PASTEY H W O  ppa 
CONSISTENCY, VERY MOIST. a 4  ca 

B r d W  tm 

i 
VERY LOOSE ( 5 1  2.5/1) BLACK CLAY LIKE MATERIAL, PASTEY H n v O  rn 
CONSISTEYCY, VERY HOIST. a =O 

Br.800 zl 

VERY LOOSE (2.5 
BLACK 6 SPARSE 
CONSISTENCY, VE 

VERY LOOSE (2.5 
BLACK P SPARSE 
CWSISTENCY, VE 

VERY LOOSE (2.5 
BLACK L SPARSE 
CONSISTENCY, VE 

~~ 

B r a 0  cpa 

VERY LOOSE C2.5YR 4/81 RED CLAY LIKE MATERIAL STREAKED YITH 
BLACK L SPARSE (5Y 8/41 PALE YELLW IUTERIAL, PASTEY 
CCUSISTENCY, VERY HOIST. 

Brr600 cpn 

VERY LOOSE (10YR 4/6)  DARK YELLWISH BROW (CARAMEL) PASTEY 
CONSISTENCY, VERY MOIST. 

PB I VERY LOOSE (10YR 4/61 DARK YELLWISH BROU (CARAMEL) PASTEY 
CONSISTENCY, VERY MOIST. 

CP- 

000416 



FERNALD RI/FS 
PROJECT RmER: 602 3.7 

BQAIYG yu(8ER: 177l 

CRQlYD ELEVATZON: 589.62 

ENGlNEER/CEOLOtIST: HARRIS 

VIWAL CLASIFICATIQI OF SOILS 

PROJECT yA#: Rlpc RI/FS 

COORDINATES: NORTU L81,6u).tZ EAST l,n8,298.05 DATE: 08/13/91 

M: Depth Y/A D m t e n i r  Y/A DATE STARTED: 08/13/91 

Depth Y/A Dmte/Tlr N/A DATE CCUPLETED: 08/14/91 

5 $96 

1 VERY LOOSE (1OYR C / 6 )  DARK YELLWISH BRQly (CARMEL) PASTEY 
6 CONSISTENCY, VERY MOIST. 

e 

6 

08/13/31 

08/13/91 

VERY LOOSE (10111 7/C) VERY PALE BROYW U A Y  L I n  MATERIAL, 
PASTEY COYSISTENCY, VERY MOIST. 

LE 08/ 13/91 

63471 

140.5 I Wi9' 
6%n 

141.0 I Wl9' 

0 R 
L S E 1  
0 A C Y  
Y I4 o c  s P v n  

L € E  
0 E R E  
Y Y 

VERY LOOSE (IOYR 4/61 DARK YELLWISH BRW CUIMEL) PASIEY 
CONSISTENCY, VERY m s i .  l6 I 

1 VERY LOOSE (WYR 4 / 6 )  DARK YELLWISH BROW CUIMEL) PASTEY 
6 CONSISTENCY, VERY MOIST. 

VERY LOOSE (2.5YR 6/8) LIGHT RED U A Y  L I E  MTERIAL, PASTEY 
CO~SISTEYCY, VERY min. 

l I  I 
t WTTOl OF BORING 41.0 I 

I NOTES: I WELL SET AT 41.0 . NO LINER ENCOUNTERED. 



BOQING M E R :  1772 COORDINATES: UORTH M 1 , m . a  EAST 1,m,500.% 

CROW0 ELEVATION: 5m.43 WL: Dopth N/A D8tO/fh Y/A 

ENGINEER/GEOLffiIST: 1. HARRIS Oopth W/A D 8 t O / l f r  N/A 

DRILLING METHODS: HOLLW AUGER 

DATE: 08/07/91 
DATE STARTED: 08/07/91 

DATE co(pLETED: 08/08/91 
PAGE 1 OF 4 

63262 
08/07/91 

0905 

16 )(EDIUI DENSE (2.5Y @/) BUCK 
CLEAR CRYSTATILEY IUTERIAL (8600 CPM) )ODERATE W S I O N ,  POOR, 

FINE SAND YITH A YOWLE OF 
6 

PLASTICITY, mom. 

63267 
08/07/91 
0940 

SHELBY TUBE PUSHED 12" UNTIL RESISTANCE YAS MET. NO RECWERY. 
. .  0 

I 

63269 80 

0950 
08/07/91 

NO RECOVERY - W. 
0 

63251 30 
08/07/91 6 
1030 

VERY DENSE, (2.51 a/) VERY DARK GRAY SILT, INTERMIXED UITH 
VDOD. 
WOR COHESION, WOR PUSTICITY, moIsT. 

63253 27 

1030 
08/07/91 0 

NO RECOVERY. 

I I 

63256 18 

1045 
08/07/91 6 

WEDIUI DENSE (2.51 NS/) VERY DARK GRAY SILT, YITH MANY UOQ) 
FRAGMENTS, POOR COHESION, YET. 

- 
D 
E 
P 
T 
H 

- 
D.5 - 
1 .o 

- 
S 
A 
M 
P 
L 
E 

- 
D 
A 
T 
E 
ill 0 

N 

S 
U Y  
S M  
C 8  
S O  

L 

REMARKS ' l -  
CL 63240 

0905 

NEDIUI DENSE (2.5Y 4 / 4 )  OLIVE 8RW SILT, RocnLElS AT THE 
109, ww COHESION L PUSTICITY, moisi. 

63241 NEDIUI DENSE (2.5Y 4/41 OLIVE 8ROW SILT. 
ROOTLETS AT THE TOP. a m  COHESION L PLA~CITI .  m o m .  

01)/07/9i( ooos l1 (6 I CL 

7 

M 

1.5 - 
2.0 - 
2.5 

63263 

0915 

VERY DENSE (2.5Y P) BUCK FINE !WD OVERLYING u1Q). 

63264 11 NO RECWERY - W. 

0915 
08/07/91 I 10 1 

63265 YO REWVERY. 
08/07/91I 0915 lo 10 I I 3.0 - 

3.5 - 
C.5 

632u NO RECOVERY - WOO. 

0925 

63218 NO RECOVERY - W. 
08i07ml 0950 4o 10 1 

5.0 - 
5.5 - 
6.0 - 
6.5 - 
7.0 - 
7.5 - 
8.0 

63250 NO REWVERY - W. 
08/07/911 1020 30 ( 0  I 

I 63252 55 VERY DENSE, (2.51 a/) VERY DARK GRAY SILT, INTERMIXED YITH 
08/07/9iI 16 I YQX). 

1030 POOR COHESION, POOR PUSTICITY, m s i .  

ir =it00 con 

I 63255 

1045 
MEOIUI DENSE (2.51 a/) VERY DARK GRAY SILT, UITH W Y  UOQ) 

08/07/91 I l2 16 I FRAGMENTS, POOR COHESION, M3. 
8.5 - 
9.0 

63256 I 15 l o  I NO RECOVERY. 
08/07/91 

NOT 



5 896 V I L W  UASSIF ICATIO(  OF SOILS R R U  RI/FS 

PROJECT YU(BER PROJECT UJE: RlpC RI/FS 

eQIw)INAlES: NORTH M 1 , n l . a  UfT'1,376,500.36 DATE: 08/01/91 

WL: O a t h  N/A D 8 t e A i r  N/A DATE STARTED: 08/07/91 

a2 3.7 
___ 

BORING W R :  1m 
w: 583.43 

iIST: II. HAR 

1s: HOLLQl 

GROW0 ELEVATI 
~ 

I S  D e p t h  N/A D a t c A i a c  N/A DATE CQIPLETED: 08/08/91 

STEM AUGER PAGE 2 OF I 
I ENGINEER/GEOLO 

DRILLING K E W O  

u M l O C  

T I G K 9 1  
9.5 1110 7 

10 

MEDIlM DENSE (2.51 4/41 OLIVE BRQll CLAY YITH A N W  GRAVEL HnurO ppa 
AYD w FRAOIENTS, mm. a 4  cpo 

Er =zoo0 cpl 

NO RECOVERY. 
08/07/91 

08/07/91 
NO RECOVERY - YOQ) FRAGMENTS. 

NO RECOVERY. 

NO RECOVERY. 

NO RECOVERY - WOO FRAGMENTS. . .  

NO RECOVERY. 

NO RECOVERY. 

08/07/91 

08/07/91 

13.5 I $?l 6 

MED1l.M DENSE (5Y 3/21 DARK OLIVE GRAY S ILT  YITH WOO 
FRAGMENTS, NO COHESION, VERY LIET. 

I 0!%;91 
14.5 1130 

MEDIlM DENSE (5Y 3/21 DARK OLIVE GRAY SILT YITH WOO. I!-0 PPn 
FRAGMENTS, NO COHESION, VERY WET. a =O cpn er =3500 cpn 

HnrPO PPn 
cam COHESION, m I s T .  a =O can er 4 5 0 0 .  cpo 

DENSE ( 2 . 5 ~  4/41 OLIVE wayw CLAY m i im  YITH GRAY CUI, I $:E91 
15.0 1130 

LOOSE, (2.5Y 4/31  OLIVE B R W  FINE SAND AN0 CLAY YITH NODULES 
OF FLYASH (BLACK), WET. or =is00 cpa 

08/07/91 

08/07/91 

~~ __ 

LOOSE, (2.5Y 4 / 3 )  OLIVE BROW FINE &NO --CLAY UITH NmULES H W O  .ppa 
OF FLYASH (BLACK), WET. a =O cpo er =is00 cpo 

NO RECOVERY. JZ- 08/07/91 

lIED1l.M DENSE (2.5Y 7/61 OLIVE-YELLW'CLAY YITH S ILT  AN0 It-0 PPn 
SPARSE -VEL, m 1 s T .  a =O cpo 

ltEDIlM DENSE (5Y 3/3) DARK OLIVE FINE SAD YITH FLYASH (to%), nnuro ppn 
mw)IsT. a 4  cpn er 8300 cpr 

WLT50 cp. 

.. 

08/07/91 

08/07/91 

NOTES: 



PROJECTNUMBER: 602 3.7 

WRING NWBER: 1772 

CRQBQ) ELEWTIOY: 563.43 

ENGIWEER/GEOLOCISI: n. HARRIS 

PlOJEtT WWE: MPC RI/FS 

COOROINATES: NORTH 481 

M: Depth N/A Date/lir N/A DATE STARTED: 08/07/91 

.a EAST 1,378,500.36 ' DATE: 08/07/91 

Depth N/A Date/lir N/A DATE QOBLETED: 06/08/91 

DRILLING METHWS: HOLLOY SfDI AUGER PAGE 3 OF 4 

7 

8 .  

LOOSE (51 Z.S/l) BLACK I(E0IUI SANO POOR COHESION, VERY UET. 
6 

LOOSE (51 2 3 1 )  BLACK WEDIUl SAND POOR COHESION, VERY YET. 

B 

, ... 

0 
U Y  
S W  
E B  s o  
,L 

- 
- 
CL 

- 

B .R 
L S E 1  
0 A C N  
Y n o c  
I P V W  

08/07/91 

08/07/91 
MEDIUI DENSE (5Y 4/31 OLIVE SILT YlTH WARS SAND, LOU 
COHESION, UET. 

6 MEDlUI DENSE (51  4 / 3 )  OLIVE SILT YITH SPARSE W, LOY 
6 COHESION, El. o r 0  

8r -1500 

WnWO PPP 
a 80 cpm 
~r1800 cpll 

WEDIUI DENSE (SY 2 3 1 )  BLACK, FINE SAND YlTH ROOTLETS - 
MEDIUW COHESfON, MOIST, PROBABLY FLYASH. l6 I 
SHELBY TUBE COLLECTED 12 INCHES RECOVERY. 

12 

2 LOOSE CSY 2.5/1) BLACK FINE TO MEDlul SAND, POOR COHESION, 
6 UET. 

LOOSE (51 2.5111 BLACK FINE TO MEDIW SAND, POOR CC~ESION, . .  3 
6 UET. 

08/07/91 

08/07/91 

63280 
08/07/91 

23.0 

- 
SC 

- 
sc 

LOOSE (5Y 2 3 1 )  B U C K  FINE TO MEDIUI SAND, POOR COHESION, 
16 1 E T .  

sc 

- 
sc 

- 
sc 

08/07/91 

08/07/91 

8r 4 0 0  

S LOOSE (5Y 2.5/1) BLACK FINE TO MEDIUW SAND, POOR COHESION, 
6 UET. 

5 LOOSE (5Y 2.5/1) BLACK FINE TO MEDIW SANO, POOR COHESION, 
6 UET. 

08/07/91 

08/07/91 
sc 

- 
sc LOOSE, C5Y 2.511) BLACK MEDIUI SAND POOR COHESION, VERY YET, 

SOIE ROOTLETS. l6 I er -1000 cpm 

sc 

- 
LOOSE (5Y  2 . W )  BLACK MEDIUI SAUD POOR COHESION, VERY YET, 
SOWE &OOTLETS. 

K 08/07/91 
63287 

(26.5 I lo I No RE-Ry- 
SC 

- 
SC 

08/07/91 

08/07/91 I6 I 
NO RECOVERY. 

.~ 

1- 

000420 



\ 

@ 
63299 SOFT (1OYR 8/11 VERY PALE BRWU, CLAY-LIKE MATERIAL. 

08/08/91 LOOIS LIKE L I E  SLUDGE, MOIST. 
152.5 I mo I l6 I PASTEY CONSISTENCY. 

FERNAID RI/FS 
L 

PROJECT YUtBER: 602 3.7 PROJECT WE: FWC W F S  

BORING WIBER: 1m EOOQDIYATES: NORTH 48l,n1.63 E&Sl 1,378,500.36 DATE: 06/07/91 

CROWD ELEVATION: 583.43 GUL: Depth  N/A D a t e A i r  N/A DATE STARTED: 08/07/91 

ENGINEER/CEOLOCIST: M. HARRIS 

DRILLING METwQ)S: H o L L w  STEM PAGE 4 OF 4 

B R 5 

Depth N/A D 8 t e A i . s  N/A DATE C#PLETED: 08/08/91 

D S  U Y  1 E A D 1  L S  E I  
REMRKS P M A 1  O A  C Y  S M  s 

T P T M  Y M  O C  C B  F 
H L E E  S P  V H  s o  

E L E E  L 
0 E R S  
N Y 

LOOSE (51 2.5/11 B L A K  MEDILM SAYD. nmJa PP 
a '  r0 cp 
B r = l O O o  cp 

SOFT (10YR 7/51 YELLW CLAY MATERIAL MOTTLED YITH (1oIR 8-3) Hrrpo  PPI 
08/08/91 6 VERY PALE BRQM CLAY-LIKE A T T I M E ,  MOIST. 0 . 0  cpo or =io00 cppr 

SOFT (WYR 7/51 YELLW CLAY MATERIAL MOTTLED YITH (10YR 8-31 H m J a  F P  
o r 0  cpn 
Br=2000 cp 

SOFT ( 2 . 5 ~ ~  8/41 PALE YELLOU CLAY L t t z  MATERIAL PASTEY Hrrpo pea 
a =O cpa CONSISTENCY, EOIE UHITE GRANULAR MATERIAL, MOISf. 
Br =24OO cpa 

SOFT (2.5YR 8/41 PALE YELLW CLAY-LIKE MATERIAL YITH (10111 4 / 6 )  HnrPO pplp 
06/08/91 6 CARMEL COLORED LAYERING INTERSPERSED I N  THE MATERIAL. 0 . 0  cpn 

30.5 0930 PASTEY CONSISTENCY. Br =1500 cpl 

632% 3 SOFT (2.5YR 8/41 PALE YELLW CLAY-LIKE MATERIAL YITH (1oIR 4/61 H w O  ppa 
08/08/91 6 CARMEL COLORED LAYERING INTERSPERSED I N  THE MATERIAL. 0 . 0  cpn 

31.0 0930 PASTEY CONSISTENCY. Br=?800 cplll 

63297 2 SOFT (2.5YR 8/11 PALE YELLW CLAY-LIKE MATERIAL YITH (1OYR 4/61 , HnrPO pplp 
6 URLtEL COLORED LAYERING INTERSPERSED I N  THE MATERIAL. a 4  cpn or 82500 cps 

63298 4 SOFT (2.5YR 8/41 PALE YELLW CLAY-LIKE MATERIAL YITH (1QIR 4/61 H n d l  ppa 
6 U R E L  COLORED LAYERING INTERSPERSED I N  THE MATERIAL. a =O ca 

6r 82500 cpa 

63291 2 
6 08/08/91 

20.5 0835 
63292 2 

29.0 0835 

6 VERY PALE BRQM C U I - L I K E  ATTITUDE, MOIST. 
63293 2 

08/08/91 
29.5 W O  

63294 2 
6 08/08/91 

30.0 OOOO 

63295 2 

08/08/91 
31.5 0935 PASTEY CONSISTENCY. 

32.0 0955 PASTEY CONSISTENCY. 
08/08/91 

c I 

63300 3 SOFT (1OYR 8/41 VERY PALE BROW, CLAY-LIKE MATERIAL. H-0 ppa 
08/08/91 6 LOOIS LIKE L I E  SLUDGE, MOIST. 

33.0 0950 PASTEY CONSISTENCY. . or m i 8 0 0  c p ~  

33.5 

SOFT (1WR 8/41 VERY PALE BRWN, CLAY-LIKE MATERIAL. 

PASTEY WWSISTENCY. 

I I 

63301 2 SOFT (1OYR 6/41 VERY PALE BRWN, CLAY-LIKE MATERIAL. H W  PB 
08/08/91 6 LOOIS LIKE LIME SLID=, MOIST. a =O cpa 

1000 PASTEY CONSISTENCY. ir 03000 ~ a ,  

34.5 

35.0 

Pm 
cpn 

63305 SOFT (7.5YR 5/81 STRONG BRWN CLAY LIKE MATERIAL SWWIYG Son 
08/08/91 STRATIFICATION, PASTEY CONSISTENCY, MOIST. 

(35.5 I 1015 I l6 I or 81200 ~ p l l  

1 
SOFT (7.SYR 5/81 STRONG BROW CLAY LIKE MATERIAL SHWING Son HnrPO ppa 

08/08/91 6 STRATIFICATION, PASTEY CONSISTENCY, MOIST. a =O cpn 
63303 2 

1015 Br =to00 cpn 

63304 3 SOFT (7.5YR 5/81 STRONG BROW CLAY LIKE hATERIAL SWWING Son Hnu=O PPD 
08/08/91 6 STRATIFICATION, PASTEY CONSISTENCY, MOIST. 0 . 0  cps 

1015 or =la00 cp 

I I 

63306 6 
08/08/91 

36.0 1030 

63307 VERY DENSE (5Y 4R) OLIVE GRAY CLAY YITH SPARSE, RWNDED 
GRAVEL. 

I 

SOFT (7.5YR 5/81 STRONG BROW CLAY LIKE MATERIAL SHWING 5#E H n r d l  PP 6 STRATIFICATION, PASTEY CONSISTENCY, MOIST. a 4  cpp 
6r=l000 cpa 

000421 



llYITORING UELL INSTALLATION Rfm 
11/09/92 

W E C T  NAME: Famrld RI/FS FIELD ENG./CEO.: HARRIS DATE: 08/11/91 
PROJECT NO. : 602.3.2 M O C E D  BY : JRU DATE: 10/02/91 
WRING yo. : 1m N,E COORDINATES: 481680.61, 1378159.9 
UELL NWBER: lm DATE OF INSTAL.: 08/12/91 

BOREHOLE DRILLING 

I DRILLING MET=: AUGER irpE OF BIT: AUGER 
I DRILLING FWIO(S) USED: NONE NOTED 

I 
I 
I I SIZE: NA FROI: U 

I 

i 
I YOTES C#(ENTS: I USING TYPE : #IITORING UELL f 

i 
TO: U I 

I IS CASING TMporwY?: No 

i CASING DIM.: 4.0 In. ID 
USING SIZE(S) USED: (Units W/A) 

I I f SIZE: HA FRa:  U TO: YA I 

YELL DfSCRIPTIOI 

I TYPE: lWYITORING YELL I RISER PIPE IUTERIM: Stainless Steel! i DIAMETER OF PERFORATED SECTIOI: I RISER PIPE DIAIQ'IERS: 
I PERFOlUTIOl TYPE: Slots 1 0.0.: C 3/8 In. 1.0.: 4.0 In. I f AVG. SIZE OF PERFORATIONS: 0.01 (In.) LENGTH OF 1ST PIPE SECTION: 61.0 Ft.f 
I TOTAL PERFORATED AREA: 5 Ft. tyD PIPE SECTION: NA Ft. f YQIES/C#IENTS: I 3RD PIPE SECTION: NA Ft. 

1 RISER JOINING METllQ): FLUSH JOINT T H R E h E D  
i 

i 

REMARKS : 
ta+lENTS: 

VWD PLUG USED IN AUGER B I T  DURING WELL INSTALUTIOl. 



#IITORING YELL INSTALLATION RECORD 
11/09/92 

PROJECT NAME: F o m l d  RI/FS FIELD ENGdQO.: M. HARRIS DATE: 08/14/91 
PROJECT YO. : 602.3.2 WQOO BY : JRU DATE: 10/D2/91 
DORING NO. : 1 m  N,E OQIIIDINATES: L81W.Z .  1318298.0 
YELL YUIBER: 1TI1 DATE OF INSTAL.: 08/14/91 

BOREHOLE DRILLING 

I DRILLING METHOD: AUGER 
I I DRILLING FLUID(S) USED: YOYE NOTED 
I I 

I I CASING SIZE(S1 WED: (Units N/A) 1 
I 
I 

i 

I SIZE: NA FROM: NA TO: YA I 

TYPE OF BIT:  AUGER 
I IS CASING TOIPaRARY?: No 

I CASING DIM.: 4.0 In. ID 
I NOTES CQIlENlS: I CASING TYPE : #11rnING YELL 

I I SIZE: YA m: YA TO: YA I 

I I 

E L L  DESCRIPTION 

TYPE: MONITORING UELL RISER PIPE MATERIAL: Stointess Steel! f DIAMETER OF PERFORATED SECTION: I RISER PIPE DIAMETERS: I 

I PERFORATIOY TYPE: SLotc 1.0.: 4.0 In. 
I AVC. SIZE OF PERFORATIONS: 0.01 (In.) I LENGTH OF IST PIPE SECTION: U.O I 
I TOTAL PERFORATED AREA: 4.0 Ft. 

I 

i 
f NOTES/COIIIEYTS: 

i 
f 1 

i 
I HINGED LOCKING COVER YlTH P h  I 

I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  I _ _ _ _ I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ f  _ _ l _ - _ _ _ _ _ - _ - - _ - l _ - - - - - -  f 
i 

i I 
f CR- -FA+ f 

f _____I______________________ I -_-.------- I --------I-- I ----.-I---- I ------------ f 

1 0.0.: 4 3/8 In. 

ZWD PIPE SECTION: F 
I 5RD PIPE SECTION: NA 

: I RISER JOlNIYG METlWD: FLUSH JOINT THREbED 

PROTECTION SYSTEM 

RISER PROTECTIVE PIPE LENGTH: 5.0 Ft. 1 OTHER PROTECTIOY (* NOTED BELOW) 1 i PROTECTIVE PIPE 0.0.: 10 3 In. 

i ITEM DISTANCE ABOVE/BELW ELEVATION 
I I til- SURFACE 

I TOP OF RISER PIPE I 2.0 Ft. 

2.5 Ft. i BOTTOM OF PROTECTIVE PIPE 

I BOREHOLE FILL MATERIALS : TOP I BOTTOM I TOP I BOTTOM I 
I G r w t / S L u r y  I 0.0 i 33.5 1 N/A I 556.2 i 
f Bentonite Pellets f 33.5 I 35.5 I 556.2 554.2 I 

l k n d  I 35.5 41.0 i 554.2 i 548.7 
PERFORATED SECTION f 36.5 40.5 I 553.2 549.2 

I , . , . , , , , , , , , . , . . , , , , . . , , , . , , I , , , , . . . , , , ~__~~~_~_~~~~ l~~~~~~~~~~~~~~~~~_~_~~~~ l  

I 
I I #L 

591 .?I 
N/A I 0.0 

i 

I 

I 

41 .o I 548.7 

i 548.7 f CUL AFTER INSTALLATION f N/A i N/A 
41 .O 

f E L L  TIP 

rlus THE YELL FLUSHED AFTER INSTALLATION? : no 
I U S  A SENSITlVITY TEST PERFORMED ON THE UELL : No 

REWRKS -- OOmENT AREA 

REMARKS : YOQ) PLUG USED IN AUGER BIT DURING UELL INSTALLATION. 
co)(ENTs: 

BOTTOM OF BOREHOLE 
I 

6 896 



#IITORING UELL INSTALLATIQI RECORD 
l l /W/m 

PROJECT YUIE: Fomrld RI/FS FIELO ENG./QO.: W. HARRIS DATE: 08/48/31 
DATE: 10/03/91 PROJECT NO. : 602.3.2 CIIEclcEO BY : JAY 

E L L  YUIBER: lm D A n  OF INSTAL.: 48/a/91 

BOREHOLE DRILLING 

I DRILLING NTHQ): AUGER I TYPE OF BI : AUGER 
I DRILLING FWID(S) USED: y#E 
I NOTES C#1WTS: 

BORING NO. : Im N,E -1NATES: 681m.63, 1378500.3 

I I 

I IS CASING A Y t :  NO 

I SIZE: YA ma: NA 

i I CASING TYPE : #lITOR YELL 
CASING DIM.: 4.0 Ft. ID i CASIYG,SIZE(S) USED: (IhItS N/A) I 

TO: NA i 
I 

I I 
I 
I I SIZE: NA FRa: WA 10: WA 
I ! 

E L L  DESCRIPTIQI 

I TYPE: #IITORINC YELL I RISER PIPE MATERIAL: Stainless Steel1 f DIAMETER OF PERFORATED SECTION: I RISER PIPE DIUIEIERS: i PERFORATIQI TYPE: Slots I o.D.: 4 3/8 In. I.D.: 4.0 In. I 
AVG. SIZE OF PERFORATIQIS: 0.01 (In.) 1 LENGTH OF 1ST PIPE SECTION: 38.5 Ft.f 

I TOTAL PERFORATED AREA: 5 Ft. f YOIES/COI(ENTS: 

I RISER JOINING elm: FLUSH JOINT T H A E D  

ZYD PIPE SECTION: Not Noted 
I W PIPE SECTION: Not Noted 

i i 
I f 

i 

I 586.03 I 
N/A f 

I BOREHOLE FILL MATERIALS : TOP I BOTTCU f TOP I BOTTOM I I ______-________I____-------- I I__-__----- 1 ----------- i ----------- I _ - _ _ - - - - - - - - I  
Grout/Slurry I 0.0 i 28.0 583.5 i 555.5 i 1 Bentonite Pellets f 28.0 I 30.0 f 555.5 553.5 1 

S M d  I 30.0 i 36.5 I 553.5 I 547 
I PERFORATED SECTIQI f 31.0 36.0 f 582.5 f 547.5 
I I____________________l___l__ I - _ _ _ _ l _ _ l _ _ _ _ _ _ _ _ _ _ - _ _ I  I I-.-**---------- --I----- I 

I 
I 36.5 

I YELL TIP 

rlus THE YELL FLUSHED AFTER IN~TALLATIQI? 

I 

PROTECTIQI SYSTEM 

RISER PROTECTIVE PIPE LENGTH: 5.0 Ft. i OTHER PROTECTIQW (* NOTED BELW) 
PROTECTIVE PIPE 0.0.: 10 3 In. 

I 

I 
I 
I 

I _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  I 
I 
I 
I 

I 
I '  I T U I  DISTANCE ABWE/BELW i ELEVATION 

I TOP OF RISER PIPE I GROUND SURFACE i BOTTOM OF PROTECTIvE PIPE i 

HINGED LOCKING COVER YITH P b L  I 

I I GRouI(D SURFACE MSL I _ _ _ _ _ _ I _ _ _ _ _ _ _ - _ _ _ - _ _ _ _ _ _ _ _ I  I 
I 2.0 Ft. 

2.5 Ft. 
I 0.0 

547 I 
i 547 i N/A I 

36.5 I 

: NO 

I 
I BOTTOM OF BOREHOLE f M AFTER INSTALLATIQI N/A 

U S  A SENSITIVITY TEST PERFORMED Ow THE YELL : No 

REMARKS -- QmEwI AREA \ 

RENARKS : YOQ) PLUG USED IN AUGER BIT DURING U€LL INSTALLATIQI. 
COI(EW1S: 



A.3.1.2 

PIT 3 
PIT MATERIAL 

GEOTECHNICAL RESULTS 



ITANALYTICALSERVICES 6 896 
Page 27 of 31 
Jenny Vance 
IT corporation . 

Februarv 4, 1992 

304 DIRECTORS DRIVE 
moxvILLE, TN 

Client koject ID: FERNALD OUI ETDC Project NO.: 484285 a 
SAMPLE ANALYSIS RESULTS 

PROJECT NAME: FERNALD OU1 USCS SYMBOL: MH' 
PROJECT NO.: ' 484285 WATER CONTENT, %: 138.7 

LIQUID LIMIT: 116.0 CUST. SAMPLE NO.: 63357 
ETDC SAMPLE NO.: ETDC-1318 PLASTICITY INDEX: 61.0 
SPECIFIC GRAVITY: 2.8357 (MEASURED) UNIT WEIGHT: 90.1 pcf 

COEF. OF PERMEABIXJTY: 7.6e-7 cm/o 

SIEVE NO. 

---------- 
3.0 in 
1.5 in 
0.75 in 
0.375 in 
NO. 4 
NO. 10 
NO. 20 
NO. 40 
NO. 60 
NO. 140 
NO. 200 

DIAMETER 
(m) --------- 
75.000 
37.500 
19.000 . .  
9.500 
4.750 

0.850 
0.425 
0.250 
0.106 
0.075 

2.000 

PERCENT FINER 
(%I 
100.0 
100.0 
100.0 
100.0 
99.8 
90.7 
67.6 

, 57.8 
52.5 
45.4 
43.4 

0.0453 
0.0324 
0.0209 
0.0128 
0.0090 
0.0064 
0.0045 
0.0032 
0.0013 

PERCENT FINER 
(%I 

26.5 
24.2 
19.6 
5.8 
5.8 
5.8 
5.8 
5.8 
5.8 



ITANALmcA#LSEI\VICES 
a Page 28 of 31 304DIElEcKlBsDLuvE 

Jenny Vance KNOXVILLE, TN 
IT Corporation 
February 4, 1992 
Client Project ID: FERNALD O U 1  ETDC Project No.: 484285 

100 

90 

00 

70 

60 

so 

40 

30 

20 

10 

0 
1 

Partlcle Diameter, m. 
O SAMPLE NO. : - 633’57 - ETDC- 13 I 8  

B 

000427 



6 896 ITmu*cAL~wm 
. P a g e  2 9  of  3 1  304DIRECTORSDRIVE I 

Jenny V a n c e  KNOXVILLE, TN 
I T  C o r p o r a t i o n  
F e b r u a r y  4 ,  1 9 9 2  
C l i e n t  P r o j e c t  I D :  FERNALD O U 1  ETDC P r o j e c t  No.: 484285 

ONE DIMENSIONAL CONSOLIDATION TEST RESULTS 
, 

PROJECT NAME: FERNALD OU1 
PROJECT N O . :  484285 
CUST. SAMPLE NO.: 6 3 3 5 7  
ETDC SAMPLE NO.: ETDC- 1 3  1 8  

ONE 0 IMENS I ONAL CONSOL I DAT I ON TEST 
ETDC- 13 1s 

4 

2.5 

0.0 1 0 1  1 10 100 
PRESSURE (TSF) 



.e 

65 

Page 11 of 31 
Jenny  V a n c e  
I T  C o r p o r a t i o n  
February 4, 1992 
C l i e n t  P ro jec t  I D :  FERNALD O U 1  ETDC P r o j e c t  N o . :  484285 

, . I  

SAMPLE ANALYSIS RESULTS 

P R O J E C T  NAME: FERNALD OU1 USCS SYMBOL: M H '  
P R O J E C T  NO. : 484285 WATER CONTENT, %: 131.1 

119.0 CUST. SAMPLE NO.: 63370 L I Q U I D  LIMIT: 
ETDC SAMPLE NO. : ETDC-13 11 P L A S T I C I T Y  INDEX: 71.0 
S P E C I F I C  GRAVITY: 2.7734 (MEASURED) REMOLDED U N I T  WEIGHT: 113.2 pcf 

S I E V E  NO. ~ 

---------- 
- 3.0 in 
1.5 i n  
0.75 i n  
0.375 i n  
NO. 4 
NO. 1 0  
NO. 20 
NO. 4 0  
NO. 60 
NO. 140 
NO. 200 

DIAMETER 
(m) --------- 
75.000 
37.500 
19.000 
9.500 . . 
4.750 
2.000 
0.850 
0.425 
0.250 
0.106 
0.075 

PERCENT F I N E R  

------------ 
100.0 
100.0 
100.0 
100.0 
98.9 
96.1 
79.8 
.66.2 

. 60.2 
52.6 
50.3 

DIAMETER 
(m) -------- 
0.0557 
0.0405 
0.0294 
0.0191 
0.0124 
0.0092 
0.0065 
0.0046 
0.0032 
0.0013 

PERCENT F I N E R  

------------- 
46.5 
42.6 
38,7 
33.9 
13.6 
4.8 
4.8 
4.8 
4.8 
2.9. 

a 



. . Page 12 of 3 1  3 0 4 D m R S D R I V E  
Jenny Vance KNoxvIuE, TN 
I T  C o r p o r a t i o n  
February 4 ,  1992 
C l i e n t  Project I D :  FERNALD O U 1  ETDC Project No.: 4 8 4 2 8 5  

FERNALD OU1 
3 1.5 314 318 04 010 #20 #4@60 # P O 0  

100 

90 

80 

7 0  

60 

50 

40 

30 

20 

1cp 

0 

Partlcle Diameter. M .  

63370 - ETDC- 13 1 I 0 SAMPLE NO. : - 

000430 602.149 



.b ITANALyTIcALsEBvIcg 
-Page 4’9 of 55 . 304DIBECrOBS DRIVE 
Name: Jenny VanCe KNOXVILLE, TN . 

IT Corporation 
Date: September 30, 1991 
Client Project ID: Fernald ETDC Project No.: 484170 

SAMPLE ANALYSIS RESULTS 

PROJECT NAME: FERNALD USCS SYMBOL: NOT REQUESTED 
PROJECT NO. : 484170 WATER CONTENT, 8 :  63.5 
CUST. SAMPLE NO.: 63394 LIQUID LIMIT: NOT REQUESTED 
ETDC SAMPLE NO.: ETDC-657 PLASTICITY INDEX: NOT REQUESTED 
SPECIFIC GRAVITY: 2.7000 (ASSUMED) 

SIEVE NO. 

3.0 in 
1.5 in 
0.75 in 
0.375 in 
NO. 4 
NO. 10 
NO. 20 
NO. 40 
NO. 60 
NO. 140 
NO. 200 

DIAMETER 
(m) --------- 

’ 75.000 
37.500 
19 e 000 
. 9.. 500 
4.750 
2.000 
0.850 
0.425 
0.250 
0.106 
0.075 

. .  

PERCENT FINER-’. 
(%I ------------ 
100.0 
100.0 
76.5 
76.5 
74.4 
71.3 
62 ..8 

s, 52.6 
44.8 
34.5 
32.3 

DIAMETER 
(mm) -------- 
0.0648 
0.0373 
0.0274 
0.0150 
0.0107 
0.0078 
0.0060 
0.0043 
0.0031 
0.0013 . 

PERCENT FINER 

------------- 
46.2 
42.6 
38.1 
32.6 
26.3 
21.8 
6.3 

-0.9 
-1.8 
-0.9 - 



6 896 
’ .  

* .  ITANA1;pTIcALmm~ 
’ PAg. 50 of 55 304DlElEcKlEcSDRWE 

Name: Jenny Vance KNOXVILLE, m IT Corporation 
Date: September 30, 1991 a Client Project ID: Pernald ETDC Project No.: 484170 

I O 0  

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

F ERNAL D 
’ 3 1 . 5  3 4  318 04 010 020 04m60 0200 

1 

-10 I 1 I I I I 1 I I I I I I I 1 I I I I I 

Particle Diameter, m n .  
0 SAAQLE N o . :  - 63394 - ETDC-657 

000432 
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ITANfimCALSERVICES 
Page 13  of 3 1  304 DIRECTORS D m  
Jenny Vance KNoxvILLE, TN 
I T  Corporation 
February 4 ,  1992 
C l i e n t  P r o j e c t  I D :  FERNALD OU1 ETDC P r o j e c t  No.: 484285 

SAMPLE ANALYSIS RESULTS 

PROJECT NAME: FERNALD O U 1  USCS SYMBOL: NONPLASTIC 
PROJECT NO. : 484285 WATER CONTENT, %: 63.7 
CUST. SAMPLE NO.: 63328 L I Q U I D  LIMIT: NONPLASTI C 
ETDC SAMPLE NO.: ETDC-1312 PLASTICITY INDEX: NONPLASTIC 
SPECIFIC GRAVITY:  2.1956 (MEASURED) U N I T  WEIGHT: 81.3 pcf 

SIEVE NO. 

---------- 
3.0 i n  
1 .5  i n  
0.75 i n  
0.375 i n  
NO. 4 
NO. 10 
NO. 2 0  
NO. 40 
NO. 60 
NO. 140 
NO. 200 

DIAMETER 
(m) --------- 
75.000 
37.500 
19.000 . . 
9.500 

PERCENT FINER 

------------ 
100.0 

. 100.0 
, 100.0 

100.0 
4 . '750 
2.000 
0.850 
0.425 
0.250 
0.106 
0.075 

99.5 
96.1 
81.7 
70.3 
62.7 
48.1 
43.5 

DIAMETER 
(m) -------- 
0.0678 
0.0501 
0 . 0'3 64 
0.0237 
0.0143 
0.0104 
0.0075 
0.0053 
0.0038 
0.0015 

PERCENT FINER 
(%I ------------- 

58.6 
49.0 
43.6 
36.8 
25.9 
19 .1  
13.6 

9.5 
9.5 
6.8 



6 896 
ITANumcAL~vIa 

X N O ~ ,  TN 
. P a g e  1 4  of 3 1  304DIR€CTOEtsDIUvE J e n n y  Vance 

I T  C o r p o r a t i o n  
February 4 ,  1992 
C l i e n t  Project I D :  FERNALD OU1 ETDC P r o j e c t  No.: 484285 

>r n 

100 

90 

80 

7 0  

60 

50 

40 

30 

20 

10 

0 

FERNALD OU1 

1 

PartIcle.Dlameter. m. 
0 SAMPLE NO. : - 63328 - ETDC-1312 

I I 

000434 
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P a g e  15 of 3 1  
Jenny Vance  
I T  Corporation 

COMPRESSIVE AXIAL MINOR PRINCIuPAL MAJOR PRINCIPAL 

: 1 
STRESS STRENGTH STRAIN ! STRESS 

February 4 ,  1992  
C l i e n t  P r o j e c t  I D :  FERNALD OU1 ETDC P r o j e c t  N o . :  4 8 4 2 8 5  

9 0 . 0  PSI  1 3 1 . 8 4  P S I  

UNCONSOLIDATED, UNDRAINED TRIAXIAL TEST RESULTS . 
PROJECT NAME: FERNALD O U 1  
PROJECT NO. : 484285  
CUST. SAMPLE N O . :  63328  
ETDC SAMPLE N O . :  ETDC-1312 

UNCONSOLIDATED, UNDRAINED 
TRIAXIAL COMPRESSION TEST ETDC- 13 12 

70 

60 

50 

43 

30 

20 

10 

c7 

F 

0 50 
S t r a  

100 
n (x  

156 
o3 

20G 



ITANALYTI 
Page 23 of 31 304 DIRECTORS DRIVE 
Jenny Vance K N O ~ ,  TN 
IT Corporation 
February 4, 1992 
Client Project ID: FERNALD OU1 ETDC Project No.: 484285 0 

SAMPLE ANALYSIS RESULTS 

PROJECT NAME: FERNALD OU1 USCS SYMBOL: MH 
PROJECT NO.: 484285 WATER CONTENT, %: 55.1 
CUST. SAMPLE NO.: 63458 LIQUID LIMIT: 93.0 
ETDC SAMPLE NO.: ETDC-1316 PLASTICITY INDEX: 25.0 
SPECIFIC GRAVITY: 2.8396 (MEASURED) REMOLDED UNIT WEIGHT: 116.3 pcf 

COEF. OF PERMEABILITY: 3.8e-7 cm/s 

SIEVE NO. 

3.0 in 
1.5 in 
0.75 in 
0.375 in 
NO. 4 
NO. 10 
NO. 20 
NO. 40 
NO. 60 
NO.. 140 
NO. 200 

DIAMETER 

--------- 
75.000 
37.500 . . 
19.000 
9.500 
4.750 

0.850 
0.425 
0.250 
0.106 
0.075 

2.000 

PERCENT FINER 
(%I ------------ 
100.0 
100.0 
100.0 
100.0 
99.8 
97.2 

. 82.6 
72.5 
68.0 
63.7 
62.7 

DIAMETER 

-------- 
0.0627 
0.0453 
0.0324 
0.0209 
0.0128 
0.0091 
0.0065 . 

0.0046 
0.0032 
0.0013 

PERCENT FINER 
(%I ------------- 

26.9 
22.9 
20.9 
16.9 
4.0 
3.0 
3.0 
3.0 
3.0 
3.0 

000436 682.148 



\ 

z x  ;;; i > i.J : 
: $ ,.? .L t ,  ITANALYTIcALSEllVICES - Page 2 4  of 3 1  304D-RSDLlIVE 

Jenny Vance KNoxvxuE, TN 
I T  Corporation 
February 4 ,  1992 
Cl ient  Project ID: FERNALD OU1 ETDC Project No.: 484285 a 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

FERNALD OU1 

1 

Particle Diameter, mm. 
0 SAMPLE No. : - - ETDC- 1 3  16 63458 

. .  682-149 



Page 5 of 31 
Jenny Vance 
IT Corporation 

304DIRECK)RS DRIVE 
KNOXVILLE. TN 

February 4, 1992 
Client Project ID: FERNALD OU1 ETDC Project No.: 484285 

PROJECT NAME: 
PROJECT NO.: 
CUST.  SAMPLE NO. : 
ETDC SAMPLE NO. : 

' SPECIFIC GRAVITY: 

SAMPLE ANALYSIS RESULTS 

FERNALD O U 1  USCS SYMBOL: NONPLASTIC 

63278 LIQUID LIMIT: NONPLASTIC 
ETDC-1309 PLASTICITY INDEX: NONPLASTIC 

484285 WATER CONTENT, %: 35.4 

2.4470 (MEASURED) UNIT WEIGHT: 75.1 pcf 

SIEVE NO. 

---------- 
3.0 in 
1.'5 in 
0.75 in 
0.375 in 
NO. 4 
NO. 10 
NO. 20 
NO. 40 
NO. 60 
NO. 140 
NO. 200 

DIAMETER 

--------- 
75.000 
37.500 
19.000 . . 
9.500 
4.750 

0.850 
0.425 
0.250 
0.106 
0.075 

2.000 

PERCENT FINER 
(%I 
. 100.0. 
100.0 
100.0 
100.0 
98.7 
96.2 
83.4 

. 73.0 
67.3 
56.4 
52.9 

------------ 

DIAMETER PERCENT FINER 
(%I ------------- (m) 

0.0596 55.8 
0.0436 51.4 
0.0319 45.9 
0.0208 40.5 
0.0126 31.7 
0.0092 26.3 
0.0066 23.0 
0.0047 19.7 
0.0034 17.5 
0.0014 13.1 

-------- 



, Page 6 of  3 1  
Jenny Vance 
I T  C o r p o r a t i o n  

ITAN~mcALswvIcEs 
304 DIRECTORS DRIVE 
KNOXVILLE, TN 

Februa-ky 4 ,  1992 
C l i e n t  P r o j e c t  ID: FERNALD OU1 ETDC P r o j e c t  No.: 484285 

100 

90 

00 

70 

60 

50 

40 

30 

20 

10 

0 

FERNALD OU1 
3 1.5 3 / 4  3 / 0  114 010 a20 a200 

11 

Par t ic le  Diameter, mm. 
63270 0 SAMPLE N O . :  - - ETDC- 1309 

000439 



ITANALYTICALSERVICES 
I 304 DIRECTORS DBIVE P a g e  7 of  3 1  

Jenny V a n c e  
I T  C o r p o r a t i o n  
F e b r u a r y  4 ,  1 9 9 2  
C l i e n t  P r o j e c t  I D :  FERNALD OU1 ETDC P r o j e c t  No.: 484285 

ONE DIMENSIONAL CONSOLIDATION TEST RESULTS 

PROJECT NAME: FERNALD O U 1  
PROJECT NO. : 484285 
CUST. SAMPLE N O . :  63278 
ETDC SAMPLE NO.: ETDC- 1 3  0 9 

1 

ONE DIMENSIONAL CONSOLIDATION TEST 

.8 
ETDC- 1309 

1 

1 

1 

a 
a 
a -. e----c, 

\ 

.3 - D  I 

L 

.2  
0.0 1 0.1 1 19 1 00 

PRESSURE (TSF) 

Oil0440 
682.1-89 



_ _  

Page 53 of 55 

t f :  t . ; P >  ; i s  I T  C o r p o r a t i o n  
Date:  September 30, 1991 
C l i e n t  P r o j e c t  I D :  F e r n a l d  ETDC P r o j e c t  No.: 484170 

? ' . * X Y  . %'Name: 1 Jenny Vance KNOXVILLE, TN 

SAMPLE ANALYSIS RESULTS 
- 

PROJECT NAME: FERNALD USCS SYMBOL: NOT REQUESTED 
PROJECT N O . :  484170 WATER CONTENT, %: 30.7 

LIQUID LIMIT: NOT REQUESTED CUST. SAMPLE N O . :  63314 
ETDC SAMPLE NO.: ETDC-659 PLASTICITY INDEX: NOT REQUESTED 
SPECIFIC GRAVITY: 2.7500 (ASSUMED) 

I 

SIEVE NO. 

3.0 i n  
1.5 i n '  
0.75 i n  
0.375 i n  
NO. 4 
N O .  10 
NO. 20 
NO. 40 
NO. . 60 
NO. 140 
NO. 200 

DIAMETER 

--------- 
75.000 
37.500 
19.000 
9.500 
4.750 
2.000 
0.850 
0.425 
0.250 
0.106 
0.075 

. .  

PERCENT FINER 

------------ 
100.0 
100.0 
100.0 
97.7 
94.6 

82.4 
76.5 

' 70.5 
61.4 
58.6 

88.4 

000441 eiiJ2-l.a 



e .  rrUQAI;PTICALsmvIc= 
* Page 54 of 55 3 0 4 D ~ ~ D R W E  

5 896 Name: Jenny Vance KNOXVILLE, TN 
Date: September 30, 1991 t 

IT Corporation 
4 - - a .  

Client Project ID: Fernald ETDC Project No.: 484170 

FERNALD 

I00 

90 

80 

70 

60 

so 

40 

30 

20 

10 

0 

Par t ic le  Diameter, m .  
0 SAMPLE NO. : - 63314 - ETDC-659 

0 0 0 4 4 .z 
c 

662-1-89 
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A.3.1.3 

PIT 3 
PIT MATERIAL 

RADIOLOGICAL RESULTS 

000443 
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VISUAL CLASSIFICATION OF SOILS 
ROJECTnASK NUMBER: 
XDNEWWEUID: 0441 

NNWNIGEOLWST: V. PEERS 

SWl  SPOON SAMWNG - 
D F  
E E  
P E  
1 1  
H L K 

N 

0 

2 

4 

8 

. - -  
8 

10 

. - -  
lo 

12 
. - -  

12 

FMPPS- 
04028 

21 I301 

lam 

FMPPS- 
04029 

FMPPS- 
wQ30 - - -  

27RW 
25/25 

(14031 

NA 3Rl 

3i3 

'ROJECT NAME: 
cHARAcTERitAnoN INvEsnanm STUDY- 
ROY F. WESTON. INC. 

;00RDINATES: 481822.08.1 37WS3.13 

DESCRlPllON 

B r m  (10 YR 5B) CLAY, trece fine t~ nmdium wave 
b k k  7.- S m  in b o w  2-1R brcher. 
all mmed. slightty damp to dry. 

----------- 
IO inches- as abovewithfime fine to 
medium gavel, damp 
10 inches liht gownhh gray (10 YR 6R) coarse 
to fine sand and medium to fine gravel. moist 
angular. Black (7.5 YR UO) cemmented gravel8 in 
wace amount @lacksad of sand size1 

2indwtsconae~ 
10 hches same as above ( 2  10' - 2 203 Wrm trace 
(+I CLAY. damp. 
2 inches conaete broken up in end of split spoon. 

----------- 
Predominately very dark gray (10 YR 2h), some 
rim brown (7.5 YR 614) mixed Ihr0ughot.U trace 

yelbw (2.5 YR 8B) very fine sand and sR damp. 

----------- 
same as above. moist, no W o w .  

----------- 
Some very dark gray (10 YR 3/1) very fine sand am 
silt, saturated, specks of white (2.5 Y 818) 

plastic (clear) m top 4 inches, mostly plaslic. no 
light brown. no yellow. 

ltroughout 20 speckam of same material size. 

, - - - - - - - - - - -  

PLastic (daatj stuck in the end of the split spoon. 

O F 2  

REID INSTRUMENT READING 

OVA = ND ------- 
No readings 

No readings 

OVA 5 ND 

OVA P ND 

OVA a ND 
14 

NOTES: 

Vsual dassit ion af soils compiled fmm Characterization InvestigarionStudy. Geologist Log Book M4, Fmld Sampling Log B o o k  #42A 

1-topofsample B-bottomofsample 
cpm - cotmts per  minute read with HP-2101 

FMP-PS-1,002,6 003 are composites of entire boring. 

~ . D R w / n w L w a  

000616 



VISUAL CLASSIFICATION OF SOILS 
rROJECTflM NUMBER: 
XOMEWWELLID: -1 

NGINIGEOLOGIST: V. PEERS 
NWUJG METHODS: DRILL RIG AND 

WLJT SPOON SAMPLING 

D F  
E E  
P E  
t T  
H 

'ROJECTNAME: 
cHARAcTwzAnoN INvEsnanoN STUDY 
ROY F. WESTON. INC. 

-NATES: 481622.08.1378853.13 

DESCRlPTloN 

----------- 
Same as above, no yellow. or whlte onby very dark 
gay, vecy fine pandand sut sa-. piecee 
of deer p&snc. 

----------- 
Same as above~, top 4 indres contain trace (-) 
medium toline gravel size l i  gray ( 1 O Y R  7h) 
materials wim time reddish yellow (7.5 YR sls) 
stairing on surface and interior. easity cNm#Bd 
hhend,eppearsdry. 

lATEOFCOMPLETIoN: -7 

# A G E 2  OF 2 

flELD INSTRUMENT READING 

I 

T- 11OOcpm' 

OVA - ND 

B-7OoOcpn 

NOTES: 

Visual chsifkaatin of mi& compiled from Characterization ImrestigationStudy. Geob@ist 
Samples FMPPSWOOI, 002 a 003 are composites of entire boring. 

T-topofsample B-bottomofsample 
cpn -COW per minute read wim HPllOT 

Bodc W. Fmld Sampling Log Book w42A 

; a .  , 



VISUAL CLASSIFICATION OF SOILS 
PROJECT NAME: 

c H A R A c m i z A n m  iNvEsnanoN STUDY- 
ROY F. WESTON. INC. 

NNGINJGEOLOUST: V. PEERS 
>RILLING MFMODS: DRILL RIG a SPUT 

SPOON SAMPLING 

DATEOF COMPLEllON: 4/24/87 

~~~ ~ 

D F  
E E  
P '  E 
T f  
H 

DESCRIPTION 

- s  

I? yelbwish b r m  (10 YR 514) c h y ,  lmce 8Ul dry tD 

- 
R 
E I  
C N  
o c  
V H  
E E  
R 
Y - 

18 

- - .  

12 

- - .  

16 1R 

- - .  

19 1R 

- - .  

16 1R 

- - .  

24 

- - *  

19 

- 

U 
' S  

C 

GiieIE-abo3 ~ 5 S ~ 4 T A ' ) a t l T l a y T O f  

mu8 at very bottom of sample 

seme mamrial with Vaa, mica and red (10 YR 4B) 
staining at lr. material fhat looks like table sail, 

. - - - - - - - - - - - > 
Same very dark gray material above (4' 5 1 E  - 8) 
mist to wet (-) white (2.5 Y 8/0) Bs specks 
throughout 

. - - - - - - - - - - - 
Same as above, weak-red (10 R 93) staining at 
18'24' saturated. face brownish yellow (10 YR W) 
day size materiel at 4-8' 

. - - - - - - - - - - - 
Seme as above, weak red (10 YR 513) staining tD 
5 1 E. saturated. 

PAGE1 OF 2 I COORDINATES: 481795.72.1378902.38 

- 

NA 

-- - 

NA 

-- - 
NA 

-- - 
NA 

F Lliglmy damp, .me mediUm1Dline gravel. had 

I' wry dark waqy (10 YR W) silt and very line 

send. slighltydamp. easUyaumbled in hand 

jeme as aboveo-2'. slighny damp to damp. novery 
#ark BreY pr- 

. - - - - - - - - - - -  

F . - - - - - - - - - - -  
5 1R'same as above (2'4') damp 
11' very dark graay (10 YR W1) very fine sand. 

NA 

REID INSTRUMENT READING 

OVA= 1 ppm 

M1000cpn 

Viual Classihcation of soils compiled from Characterization Investigation Study. Geologist Logbook II 44, Fiild Sampling Logbook Y 42A 
Sample FMPPS04021,022.024.8 037 are composites of entire boring. 
T - TOP o f  ~ e m p k  qxn - corn per minute read with HP-21OT 
M-MiofS3 l I lp le  
B - 80OaOm Of samp(e OVA - backwound = 1 -2 Ppm 

0 0.0 61 8 
' . '_ :: 



VISUAL CLASSIFICATION OF SOILS 

DESCRIPTION 

ROJECTrrASK NUMBER: 
llDMEWWELLI0: oco2 

U 
s 
C 
s 

JGINJGEOLOGIST: V. PEERS 
9ILLING MEMOOS: DRILL RIG 6 SPUT 

SPOON SAMPUNG 

XAY at is very saturated 
Nl 

Nl 

1- INSTRUMENT READINGS 

OVA- 1 ppn 

Visual Clessfftcation of soils c#npiled from Chwacteriraekn Inuestigalion Study, Geobgbl L@mk Y 44, F I  Sampii  Logbook Cy 42A 
samples FMP-OeOZl, 022.024,6 037 am wmposttes of entire boring. 
T - Top of sample 

cpm - wvlts per minute read wim HP-2101 M - Midde Of sample 
B - B o r n  of sample OVA - backwound P 1-2 Ppm 

~ 

* .  0RYt?W--- 



5 830. 

VISUAL CLASSIFICATION OF SOILS 
'ROJECTFMK NUMBER: 
XDMEWWELLID: 04-03 

NGINJGEOLOGIST: V. PEERS 
MJJNG METHODS: DRILL RIG a SPUT 

SPOON SAMPUNG 

D F  
E E  
P E  
1 1  
H 

0 

2 

2 

-- 

4 

4 ,  

-- 

6 

6 
I - -  

8 

8 
I - -  

10 

l o  
. - -  

12 

12 

. - -  

14 - 
NOTES: 

DATE OF COMPLETION: 4/22/87 I 'ROJECT NAME: 
cHARAmizAnoN INvEsnanoN SNDY- 
ROY F. WESTON, INC. 

m D I N A T E S :  481748.16.1378813.00 
PAGE 1 O F 2  

l u  DESCRIPTION 

NA 

r-asabaue,damp 
4' (10 YR W), black, SILT. 8om (+) very 
ine sand, E&, damp. trace yellow (5 Y 8/a) same 
natefiai size 

----------- 
iame black ma- as above, no yelbw mrial. 
mist to wet on top satuated on bottom 9' 

INA 
iame as above. black onty. firm saturated, smell 

lOYR6/4)attopl',~samemeterial 
ma (112' diameter) of li@l yelbwish brown NA 

jame as above, saturated, specks of wtim 
2.5 Y 8m) mrougtwut specks ( i n s  - i/4' diameter) 
i specksm 

flELD INSTRUMENT READING 

1275 cpn 

B=cPn 

375 cpm 

OVA= 1 R W  

------- 
OVA a ND 

No Readings 

------- 
No Re- 

OVA = ND ------- 

OVA a ND 

visual Uassikatjon of miis compiled from Characterization Invesl@tion Study. Geo- Logbook R 44, Field Samplii  w k  Y 42A 
samples F M P P S O ~ ~ ~ B .  039. a 040 are composttes or me entire m. 
1- lop of semple cpn - c o r n  per minute read with HP-2101 

B - Bottom Of sample OVA - backwound p 1-2 Ppm 

-mm-e= 
, -  000620 



VISUAL CLASSIFICATION OF SOILS 
lOJECT/TAsK NUMBER: 
DNEWWELLID: 04-03 

IGINJGEOLOGIST. V. PEERS 
IIUING METHODS: DRlU RIG 6 SPUl 

SPOON SAMPLING 

. - - - - - - - - - - -  
Total oepm = 20 Fr. 

SELD INSTRUMENT READING 

127MIcpm 

OVA = NO 

OVA = NO 



VISUAL CLASSIFICATION OF SOILS 
W0JECTfl-K NUMBER: 
WMEWWELLID: 04-04 

NNWNJGEOLOWST: V. PEERS 
)RIUNG METHODS: DRILL RIG 6 SPUT 

SPOON SAMPLING 

D F  
E E  
P E  
T T  
H 

NOTES: 

WOJECT NAME: 
m c m w m m  iNvEsnanoN STUDY 

'ROY F. WESTON. INC. 

m D I N A T E S :  4e.1696.72,1378664.63 

DESCRIPTION 

om ~ d a r k b r o r m ,  ~~~yi imecoarse tow 
ravel, damp to ay, gravel round to a n g ~ ~ a r  

----------- 
0 YR 313 dark k o m ,  CLAY. lime coarse e tine 
ravel. damp to ay. gravel round to angular, turning 
3 dark d i  gray (5Y 3n) at bottom5 inches wiih 
lack soft clay at bottom 5 inches mixed with olive 
hy. Cbth or strapping in black material and timr 
mishae in black material. moist stiney flakes 
1 &ckSE!!+k- - - - - - - - 

lo Recovery 

LSY 3 1 ~  very dark gray medium to fine sand. and SI 
vet. yelbw (oxidized ?) areas, pieces of paper, soft 

----------- 
!.5 Y 310 very dark gray medium to fine Sand, and SI 
vet yelbw oxidized, areas, pieces of paper, soft 
vim ydbw material (oxidation?) and 2 5  YR 3'4 
lark reddish b r m ,  trace(-) fine gravel piastic 
sear, mood, fibers wace 

----------- 
liquid onty ran out as sample was prrlled up 

----------- 
iame as 8'-10' more firm to wet Pink S Y R  8/3flne 
and and silt size material at 4 inches 
n packet 2 inch diameter area) small pieces of metal 
llixed in trace amom, paper piece of dear piastic 

)ATE OF COMPLETION: 5,5187 

' A G E 1  OF 2 

flELD INSTRUMENT READIN( 

OVA= 1 ppn 

r 12000cpm 
OVA= 1 ppn 

OVAu1 ppn 

------- 
No rea- 

------- 
m c p m  

OVA=2ppn 

Visual Claseification of soils compiled from Characterization Invesbgation Study, Geobgist b @ o o k  # 44. Field Sampling Logbook # 42A 
Sempres FMPPS44461,062,6 063. are composite samples of entire boring. 
1 - Top of sample cpn - comts per minute read with HP-2101 
B-BOttomOfSample OVA-backg0~ndn1-2pp11 



VISUAL CLASSIFICATION OF SOILS 
RWECTrrASK NUMBER: 
CDMEWWELLD: 0404 

NGINJGEOLOGIST. V. PEERS 
MUNG METHODS: ORlU RIG a SPUT 

SPOON SAMPLING 

D F  
E E  
P E  
T T  
H 

- 
14 

16 

16 
-- 

18 

18 
-- 

COORDINATES: 481696.72.1378864.63 

DESCRIPTION 

)ATE OF COMPLETION: -7 

'AGE2 OF 2 

'IELD INSTRUMENT READING 

YOTES: 
Vtsual Classlficadkn of sols compiled from Characteritatkn lnvestigatbn !Study. Geologist Logbook I 44, Field S a m p l i  Logbook #42A 
Sawes FMPPS44-061, os2.8 063. are coqnslte semples of entire boring 

T - lop  of sample cpn - counts per minute read wim HPZlOT 

B - B o r n  of sample OVA - baCkg0und E 1-2 ppm 



r 
PRUJECT NUUER: 602 3.7 

BORING M E R :  1m 

QouyD ELfVATIOl: 58E.s 

PROJECT WCE: FWC RI/FS 

QXIRDINATES: NORTH e1,bW.X WT 1,378,864.51 

M: D e p t h  N/A D a t e n i m  MIA DATE SARTED: 09/05/91 

DATE: 09/05/91 

63150 VERY DENSE ( 2 3 Y  NS/) GRAY CLAY YITH S l U L  PEBBLES MIXED 
THRWGHQn. 
SLIGHTLY MOIST, LITTLE COIQSION, BUT LARGER GRAVEL PIEEES 
BEGIN TO APPEAR- 

1.0 

1.5 

2.0 

2.5 

I -1s OF WUa C l W R  5/6) YELLOUISH BRQY W Y  MATERIAL 
APPEAR. 4 

. -  1 I 

VERY DENSE ( 2 S Y  US/) GRAY CUI Y I l H  #KL PEBBLES MIXED CL Ylinm#m PB 
a 4  ca 63M 14 

6 THRWGIIM. 
yIBr=mo cp 

09/05/91 
091s SLIGHTLY mom, LITTLE QWSION. 

6 3 1 2 1 2 0  NO RECOVERY. 

0916 

m 20 NO RECOVERY. 

0918 

m p I  

09/05/91 0 

09/05/91 0 

VERY DENSE (2.9 N5/) GRAY CLAY YITH #ALL PEBBLES MIXED 

BEGIN TO APPEAR. 
P O M t S  OF GRANULAR (1WR 5/61 YELLWISH BRQnr W Y  MATERIAL 
APPEAR. 

HnrPO ppm 
09/05/91 6 THRQlGHM. a =O cpn 

0924 SLIGHTLY MOIST, LITTLE Q)HESIOII, BUI LARGER GRAVEL PIEQS 6r -2000 epl 

3.5 

VERY DENSE (2.51 NS/1 GRAY CLAY YfTH.#UL PEBBLES-MIXED nnrd) Pm 
09/05/91 6 T H R Q I G H M .  a =O cm an1 26 

0924 SLIGHTLY MOIST, LITTLE COHESION, BUT LARGER GRAVEL PIECES fl =2ODD cpm 
BEGIN TO APPEAR. 
POCKETS OF GRANULAR (10YR 5/61 TELLWISH BRW fAl loY  MATERIAL 
APPEAR. _ _  

4.0 

4.5 

5.0 

5.5 

6.0 

I 1 
VERY DENSE (2.5Y US/) GRAY CUI YITH #ALL PEBBLES MIXED H n r d ,  Peo 

09/05/91 6 THRQIGHRJT. a 4  C P  
63732 29 

0924 6r -2000 cpp 

63733 10 DENSE (1mR 4/11  DARK GRAY CLAY YITH LARGE PIECES OF WNCRETE 
09/05/91 6 1NTERMIXED (2-5 01). 
0941 DRY, YITH SWE #ALL PIECES Of  NATURAL GRAVEL. I 

DENSE (1DYR 4/11 DARK GRAY CLAY YITH LARGE PIECES OF =CRETE 
09/05/91 
09b1 DRY, YITH #ALL PIECES Of  NATURAL GRAVEL. I 

J 
63755 26 DENSE (10YR 4/11 DARK GRAY CLAY YITH LARGE PIECES OF CONCRETE 

wb1 GRAVEL. WOTE: s#xy ONLY DRIVEN 1.5 Fl .  I 
09/05/91 6 INTERMIXED (2-5 01). DRY, YITH SOtE #ALL PIECES O f  NATURAL 

63736 30 VERY DEWSE (1WR 4/11 DARK GRAY CLAY MIXED YITH LARGE ( 2 - 7  

1008 YELLWISH BRWU, DRY. 
09/05/91 6 U) CONCRETE PIECES AUD SANDY MTERIAL ( 1 D n  6/41 LIGHT 

f .5  I 1008- I I I 
NOTES: I 

~ 

u 

CL 

u 

u 

~ 

Rm NA HnrPO 
a 4  cs 

NA Br16000 cpn 

ppa NA It-0 
a 4  ' c p a  

NA B r  do00 cpa 

NA n r r d )  pa 
a 4  cpa 
6r =zoo0 cpl 

NA H d  ppla 
a 4  cpa 

7.0 

63m 36 NO RECOVERY. 

1008 
09/05/91 D 



fEuruD RI/FS VI- QllfIFIUTIOl OF SOILS 

PmJECIYUIBER: 602 3.7 PROJECT NAME: RlPC RI/Ff  

OOltINt IbuQIEIL: rm -1NATES: NORTH &61,6%.% EAST l , m , S . 5 1  DATE: 09/05/91 

QtQyD EWATION: 588.8 WL: Depth N/A Dateflim N/A DATE STARTED: 09/05/91 

~ ~ I ~ E E R / G € ~ O G I S I :  IURRIS/ W f E O A Y  Depth Y/A D a t o f l i r  N/A DATE CCUPLETED: 09/@/( 

DRILLING HlTmf: I#ILm PAGE 2 OF 4 

f 
U Y  1 

O S  B R 

S W  s aMIllrt E A D 1  L S  E 1  
P M A 1  O A  C Y  C B  F T P T W  Y M  o c  L O  

L H L E E  S P  V H  
L E E  

0 E R S  
Y Y 

- 
E 

63740 yo RECOVERY. 
09/05/91 0 

DENSE (10YR 5/2) GRAYISH W SILTY Q1Y YITU a y~llnv30 pp 
09/05/91 6 PI- IyTE1wIXED, DRY. a d )  cpla 

DENSE (1OYR 5/2) GUAYlSH BDQY SILTY U A Y  WITH o o l m  a . u -  pp, 

8.0 1018 

63741 52 
ar- 4p 8.5 . 1051 

0 10 :mF= -42 26 

6s eo0 09/05/91 6 PIECES IyIER)(!xED, DRY. 
9.0 1051 

63743 8 no REcovlSY. 
09/05/91 0 

9.5 1105 1 
63744 8 Yo RECOVERY. 

09/05/91 0 
10.0 1106 

63745 5 NO RECOVERY. 
09/05/91 0 

10.5 1106 

Yo RECOVERY. . .  63746 5 
09/05/91 0 

11.0 1106 

63747 SHELBY fcwE PUS- 24. RE-Y. 
09/05/91 21 

13.0 1427 

DENSE (2.5Y N U )  BLACK, CLAYEY StWGY MlEi l IAL YITH FLECKS Q w HnurO pea 
. 0 4  Cea m -12a000 cpo 

VERT M CDYSISTENCY OF USED m W  OIL, F L m  L I E  WID. 

DENSE (2.5Y It/) BLACK. CLAYEY. SLWGY IUTERIAL YITH F L E a S  u uI(nVr0 pps 
a d )  cpl er =lMOOO ca, 

63748 36 

1436 
6 OF PURPLE, YELLW AYD GREEN MfERIAL INTERSPERSE0 THRWGHM. 09/05/91 

w 
13.5 e LARGE CHUNKS OF MATERIAL. w 

63749 32 

1436 
6 OF PURPLE, YELLW AllD G E E N  UTERIAL INTERSPERSED THRQlCnM.  

VERY El COWSISIENCY OF WED NOTOR OIL, FLWS L I E  W. 

09/05/91 

NA 
1L.O s#E LARGE CHUWKS OF MATERIAL. W 

DENSE (2.5Y W2/) BLACK, UAYEY, SLUIGY MATERIAL YlTH F L E a S  EL M PPD 
o r 0  cplp ur =izoooa  ea 

DENSE (2.5Y W) BLACX, CLAYEY, SLWGY IUTERlAL YXTH F L E K S  EL M Hnvd)  - 
0 4  cpa ur =ltOOOO cpa 

63'150 
09/05/91 

1436 
l2 6 OF PURPLE, YELLW AND GREEN MATERIAL INTERSPERSEO THRWGHM. 

M VERY UEl CWSZ!ZEHCY OF USED mOR OIL, F L W S  L I E  I(uD. 
14.5 SOME LARGE CHUNKS OF MTERIAL. M - 

63751 4 

1436 
6 OF PURPLE, YELLOY AYD GREEN MATERIAL INTERSPERtED THRWGIWT. 09/05/91 

w VERY M QYSISTEWCY OF USED MOTUR OIL, F L W  L I E  I(uD. 
15.0 SURE LARGE CWWKS OF IUTERIAL. YA 

PB 
0 4  cpa er =lo0000 cps 

MEDIUI DENSE (1WR 2/2) VERY DARK BROW CLAYEY SURGE - u w H N d  PPP 
a d )  cps 

ppa 
6 EDYTAINS STRINGY MTERIAL (MOP HuD?). VERY UET FLWS. 0 1 0  cp 

a M M  REDIUI OEWSE (10YR 2/21 VERY D U K  B R W  CLAYEY SLID= - 
6 CONTAINS STRINGY MATERIAL (HOP HEAP?) VERT M - FLOYS. 

63752 6 
09/05/91 

15.5 1452 

63753 4 
6 oolTAINS S tRINGY MTERIAL, VERY M - FLQIS- 

16.0 %gnl CONTAINS B R W  PAPER TRASH. YA 8r =1oO000 cpla 

MEDIUI D E N S  (1WR 2/21 VERY DARK B R W  CLAYEY S U R =  - EL M Hnvd)  - 4  
1452 EDYTAINS BROW PAPER TRASH INTERVEINEO YITH GREEN AND UHITE M =100000 c p  

09/05/91 

16.5 GRANULAR MTERIAL. - 
NOES: 

000625 



5 89ti 
FERWAU) W F S  VI- CLASSIFIUTIQI OF SOILS 

PROJECT YLWBER: 602 3.7 PROJECT UUQ: FUPC W F S  

WRING W E R :  1m CWRDIYATES: WRTH 481,M.X EAST 1,m,865.51 DATE: 09/05/91 
d 

ELEVATICU: 563.8 QR: Depth N/A D8reAi r  N/A DATE STARTED: 09/05/91 

EYGWEER/CEOl#ZSI: HARRIS/ U S S E D A Y  Depth Y/A D 8 t e A i r  Y/A DATE CQ(pLE1Q): 09/05/91 

DRILLING ItnHQ)S: HOLLOY S l U l  AUGER PACE 3 OF 4 

09/05/91 

09/05/91 

,63758 
1500 

03/05/91 

18.5 

09/05/91 

09/05/91 

09/05/91 

63766 
09/05/91 

21.5 

x .  _. .. . .  . 



mY.tn RI/FS VI- Q U S Z i I U T I O l  of SOILS 

W E C I  amBER: 6a2 3.7 - PROJECT WE: RI/FS 

m1ycMmRER: 1m -1NATES: NORTH 681,6963 EAST 1,528,866.51 DATE: w/M/91 
OQUD ELEVATION: 588.8 

E Y ~ ~ ~ / ~ ~ ~ I S T :  HARRIS/ USSED*Y 

M: Depth N/A Datr/ l i r  N/A DATE STARTED: 09/05/91 

Depth  N/A Dato/lir N/A DATE QOIPLETED: w/a/9' 
PAGE 4 OF 4 DRILLING NETWIDS: H O L W  AUGER 

S 
D S  B R U Y  T - 

s a  f REMARKS 

s o  
L 

E A D 1  L S  E 1  
P M A X  D A  C Y  C B  F 
1 P T M  Y M  D C  
H L E E  S P  V H  

E L E E  
D E R S  
N Y 

n.0 
)(EDIu( DENSE, SOFT (2.51 a/) VERY DARK GRAY CUI-LIE a N A I O  PP 

MA ar =12040 cg 

r 0 I W  DENSE, SOFT C2.5Y a/] VERY DARK GRAY CLAY-LIE€ ' u  NAnmPa PPI 

lEDIU4 DENSE, SOFT (2.5Y a/) VERY DARK GRAY CLAY LIKE ' u NA H d  ppn 
a 4  cpo 

=18000 cpn 

CL NA n m  ppa 
o r 0  cpn U =12ODO cpa 

El NA nnrpo m 
a 4  cpa 

o r 0  cpl 
- 7  

1621 

6 5 7 1 3 5  

1621 

m 4  4 

6 MATERIAL. 
CWTAIWf AREAS OF WITE MTERIAL CtUcE QyfIblEyCY) E R Y  M 
AMD PLASTIC, FLOUS - TM-LI IE .  

09/05/91 
t7-5 

o r 0  cps 
YA Ur'lsOOO cm 

6 MATERIAL. 
W A I N S  AREAS OF UHITE MATERIAL CPUQ WUSISTENCV VERY M 
AYD PLASTIC, FLOYS - TAR-LIP. 

09/05/01 

~~ ~ 

28.0 

6 MATERIAL. CONTAINS AREAS OF UHITE WATERIAL (WE CDNSIS'TENCY) 
VERY M AN0 PLASTIC, F L W S  - TAR-LIP. XNtREAsEo AWQDlTS OF Y 

HEOIUI DENSE, SOFT (2.51 a/) VERY DARK GRAY U A Y  L I E  
MATERIAL. WNTAINS AREAS OF W I T E  YATERIAL (!3ME COIISISTENEI) 
VERY M AMD PusfXC,  FLOYS - TAR-LIE. IN- F T S  OF Y 

MEDIUI DENSE (2.5Y a/) VERI DARK GRAY CUI -L IE  MTERIAL 

LITTLE OTHER DERRIS. 
VERY M, FLOUING. 

mIUI DENSE (2.51 a/) VERY DARK GRAY t U Y - L I E  MTERIAL 

LITTLE OYHER DEBRIS. 

W/05/91 
2s.s 1621 

6 
6 3 T 1 5 L  
09/05/91 

29.0 1621 
m 6  5 
16% 

m t  
1631 

6 3 7 1 8 9  

1631 

m I? 

MA 
6 YITH . .  MA rloDDD -'a SXLT. 09/05/91 

29.5 
a N A H W O  1 

o r 0  4- 

MEDIW DENSE (2.51 w5/) VERY DARK GRAY UAY-LIE MATERIAL u NA H d  ppa 
8 4  ca 

NA Br 3000 cpa 
YA 

09/05/91 6 YXTH SOME SILT. 

30.0 VERY W, FLOUING. 

6 YITY S U E  SILT. 
NA Br &SO0 cpm 

DENSE, HARD (1DYR S I )  GRAY CLAY YITH u)IE s*yD AMD PEBBLES. CL NA nrrrO PB 
09/05/91 6 SLIGHTLY WIW (LINER). N A o t o  cpa 

09/05/91 
LITTLE OTHER DEBRIS. 

NA 30.5 VERY W, FLWING. 

W a3000 cpa 31.0 1631 

mta OF BOQINC 30.5 . 
NOTES: 



0 

0 

1.5 

!.O 

J 

I 

63652 16 VERY DENSE (1OYR 6/2) LIGHT BRMlISH GRAY CLAY UITH C L M  

0752 
63653 12 VERY DENSE (IOYR 6/2)  LIGHT BRMllSH GRAY M Y  YITH SOME a u  
06/26/91 6 LARGE ANGULAR GRAVEL (CEMENT) s L i t n T L y  mIs1 TD DRY. 

06/26/91 6 LARGE ANGULAR GRAVEL (ENEYI) SLIGHTLY MU151 TO DRY. 

0732 

ii. RcrR 

I 

63655 
08/26/91 

1.0 0712 

63656 
08/26/91 

63657 
08/26/91 

1.5 0742 

b . 0  0742 

V . v . ' W B  
EUUD RI /FS VI- UASSlFIUTtOl OF ODILS 

PROJECT YUtBER: 602 3.7 PROJECT WtE: FWC R I / I S  

B[ILING MER: lTIL m I M T E S :  U T H  481,765.34 EAST 1,378,912.61 DATE: 08/26/91 

QQIQ) ELEVATIaY: 590.5 M: Depth N/A 0 8 t e n i r  U/A D A E  STUTED: 08/26/91 

EYGINEEWGEOLOGIST: IIARRIS/ ClisfEDAY .Depth W A  D a t e A i r  U/A DATE CaPLnED: 08/27/91 

DRILLING mnms: HOLLOU STEM AUGER PAGE 1 OF L 
I 

I 

34 VERY DENSE (10111 6/2) LIGHT BRQIYISY GRAY U A Y  YITH tQQ U M  
6 LARGE MQlLAR GRAVEL (CEMENT) SLIGHTLY M O Z S  TO DRY. 

35 VERY DENSE ClOYR 6/2) LIWn B R M l I S H  GRAY CLAY YITH a w A  
6 LARS MWUR GRAVEL (CEMENT) SLIGHTLY MOIST TO DRY. 

38 VERY DENSE (IOYR 6/2) LIGHT BRowllSH G U Y  CLAY YITH #rrcE 
LARGE MGULAU GRAVEL (CMWr) SLIGHTLY mIs1 TO DRY- 

U N A  
6 

0 
1.5 om 

1.0 on2 w 820 cps 

VERY DENSE (lm 6/2) LIGHT BltQyISH GRAY C U I  UITH CL' M W . 6  pep 
0 4  cpp 

63651 16 
6 URGE ANGULAR GRAVEL CCMEYI) SLIGHTLY moIs1 TO DRY. 08/26/91 

I 

158 20 
!6/91 
i5 

69 18 
!6/91 
is 

do 15 
!6/91 
is 

161 13 
!6/91 
i5 

VERY DENSE (1WR 6/21 LIGHT ERWISH GRAY CLAY YITH SDIE 
6 LARGE UQlW GRAVEL (CEMENT) SLIGWTLY MOIST TO DRY. 

VERY DENSE (1OYR 6/21 LIGHT BRWISH GRAY CLAY YITH SOtE 
6 LARGE ANGULAR GRAVEL (CEMENT) SLIGHTLY WltT TO DRT. 

VERY DENSE (IOYR 6/2) LIGHT BROUNISH GRAY CLAY YITH 591E 
6 LARGE ANWW GRAVEL (CEMENT) SLIGHTLY MOIST TO DRY. 

VERY DENSE (1OYR 6/2) LIGHT B R W I S H  G U Y  CLAY YITH 591E 
6 LARGE AYQJW GRAVEL (CEMENT) SLIGHTLY 1(oIST TO DRY. 

63654 Yo REWVERY. 

!.f 

5.5 

r.0 

I I  

63662 11 VERY DENSE (10YR 6/21 LIGHT BRQIYfSH GRAY CLAY YlTH W E  C L n A  

OB07 

63663 26 VERY DENSE ( 1 W R  6/2) LIGHT ERQIYISH GRAY CLAY YITH #rrrE 

08/26/91 6 LARGE ANGULAR GRAVEL (CEMENT) SLIGHTLY MOIST TO DRY. 

U N A  
08/26/91 6 LARGE ANWUR GRAVEL (CEMENT) SLIGHTLY WIST TO DRY. 
0807 

r.5 

1.0 

3.5 

I r 

VERY DENSE (1WR 6/8) BROHIISH-YELLW, U Y D Y ,  C L A Y - L I E  a NA n~ PB 
08/26/91 6 MATERIAL, DRY. 0 4  ca 
63664 31 
0807 6r =to00 cp 

VERY DENSE CSY 311) VERY DARK GRAY, s u n ,  sxn MATERIAL, 
08/26/91 6 DRY. 0 4  cpl 
63665 56 
0607 af 40000 cpo 

CL NA rind) PpI 63666 10 IIEDIW DENSE (lOYR 611) GRAY CLAY INTERSPERSED YITH POCKETS 
08/26/91 6 OF UHITE U A Y - L I K E  MATERIAL, SLIGHTLY MOIST. a d  cp, 
w2 W =ZOO cc 

CL W HrrrO pp 

I U  1 NA 

Ppil.1 

T 0 4  
B r 4  



PROJECT UMBER: 602 3.7 

mINGYU(BER: l n 4  
eruulD ELEVATION: 590.5 

~1NEER/CEOLoCIST: HARRIS/ USSEOAY 

PROJECT YUQ: Rpc RI/FS 
QlOrtDIUlES: NORTH 481,Ta.Y EAST l,m,912.61 
M: Depth W A  D8tOnim Y/A DATE STARTED: 06/26/91 

DATE: 08/26/91 

Depth N/A D8te/Tia M/A DATE oS/n/91 

DRILLING IU3-S: W L L W  STEM AUGER OF 4 PAC€ 2 

D S  
E 
P 
1 
W 

. .  . .  

B R 
A D 1  L S  E 1  
M A 1  O A  C Y  
P T M  Y M  o c  
L E E  S P  V H  
E 1 E E  

000629 

- 
0 E U S  
N Y 

63667 10 I(EDIuI DENSE (10111 6/1) GRAY C U Y  1-m WITH POOQIS 
08/26/91 6 OF WITE QAY-LIP MATERIAL, SLIGHTLY MOIST. 

9.0 0062 
r 

6 3 6 6 8 7  -XU DENSE (lOYR 6/1) GRAY CLAY I W E R S P E R m  YITW podcns 
08/26/01 6 OF WITE CLAY-LIP LUTERlAL, SLIclnLY MOIST. 

9.5 0062 
MEDIW DENSE (10111 6/11 GRAY C U Y  IYIEIL-fED YITH POOPEIS 6 3 6 6 9 6  

08/26/91 6 OF W I T E  CUI-LIP MTEILIAL, SLIGHTLY MOIST. 
10.0 os42 

63670 SHEUY N B E  PUSW 24 INCHES. 
08/26/91 24 

12.0 0906 

MEDIW DENSE (2.51 u3) VERY DARK, GRAY CLAYEY (SILTY) 
MATERIAL, VERY MOIST TO UT, JELLO-LIE CUNSISTENCY, (RUBBERY) uun AP?EARANc€. 
MEDILU DENSE (2.5Y a) VERY DARI, GRAY CLAYEY (SILTY) 

63671 8 
6 08/26/91 

12.5 0913 

08/26/91 6 MATERIAL, VERY MOIST TO M, JELLO-LIIQ CQISISTENCY, (RUBBERY) 
636n ? 

13.0 0913 YAZlT wP€&RAMQ. 

63615 7 MEDIU DENSE (2.5Y y3) VERY DARK, GRAY CLAYEY (SILTY) 
MTERIAL, VERY MOXS TO M, JULO-LIP QYSISIENQ, (WIBPERY) 6 08/26/91 

113-5 I 0913 I I I y A S t l r n W E E .  

a YA WMJ=O PP 
a ‘d) tp 
6r- cp 

a Y A M  PP 
a 4  cp 
6r- cp 

Q Y A -  -pP 
o r 0  ca 
Br- gsl 

Hnrpo PPD 
o r 0  cpn 
Br 4200 cpa 

HnwO PB 
a d )  cpa 
6r 4000 cpq 
tmd ppa 
a d )  ca 
,6r =low ca 

I 
._ _ _  

63674 7 mIU DENSE (2.fY a) VERY D A W ,  GRAY CLAYEY (SILTY) 
08/26/91 6 MTERIAL. VERY MOIST TO M, JELLO-LIIQ ~SISTENCY. (RIIOBERY) 

1 

0 
a 4  
6r 4000 cppl 14-0 0913 YASn APPEARANCE. 

I 
14.5 0919 W T Y  APsbEARAna. 

15.0 W 1 9  MASTY APhRAna. 

I I , 
MEDIUI DENSE (2.5Y a) VERY DARK, GRAY CUYEY (SILTY) H d  ppm . a 4  Caa . ir 4000 cpa 

Hnu4 pps 
a 4  cpo 
6r 11100 cpa 

W d  ppa 
a 4  cpa sr =io00 cpn 

H d  Pm 08/26/91 6 MTERIAL, VERY MOIST TO El, JELLO-LIKE CONSISTENCY. (RUBBERY) a 4  cpo 
~r =1000. cpo 

UI(E AS PREVIOUSLY eur LESS mom, INTERSPERSED YITH W Q C ~ S  H n r O  PPP 
&r =lZOO cpp 

WCE AS PREVIULY m LESS mm, INTERSPERSED YITH p0o;ETs tmd PPI 

6r=tDOo cpo 

SAME AS PREV~~JSLI eur LESS mm, INTERSPERSED YITH WLPTS H w l  PB 
a 4  cpl 
6r d200 cps 

WE AS PuEvIcusiY BUI LEI min INTERSPERSED YITH POCKZTS Hnrd)  PB 
0 . 0  cp o .io00 ~ p l  

MEDIUI DENSE (2.5Y a/) UAY - L I E  MATERIAL, INTERSPERSED YITH HnrpO ppa 
a . 0  cp o .lo00 cpo 

63675 8 
6 MATERUL VERY MOIST TO MET, JELLO-LIKE CONSISTENCY, (RUBBERY) 08/26/9i 

63676 20 MEDfLU DENSE (2.9 y3) VERY DARK, GRAY CLAYEY (SILTY) 
08/26/91 6 LUTERIAL VERY MOIST TO Wil, JELLO-LIP CUNSISTENCY, (RUBBERY) 

MEDIUI DENSE (2.5Y a) VERY DARK, GRAY CLAYEY (SILTY) 

-1UI DENSE (2.5Y a) VERY DARK, GRAY UAYEY (SILTY) 

636n 13 
6 

15.5 W19 W T Y  APPEARANCE. 
MTERIAL, VERY MOIST TO MET, JELLO-LIKE CWSISTENCY, (RUBBERY) 08/26/91 

636m 20 
16.0 W l 9  wn APPEARANCE. 

08/24/91 l2 6 OF YELLW, S M R Y ,  TEXTURED, MTERIAL. a 4  cpa 63619 

16.5 0943 

08/26/91 6 OF YELLOU, S M R Y ,  w, MERIAL. a 4  cpr 63680 16 
17.0 oou 

63681 15 
6 OF YELLW, SUWILY, TEXTURED, MERIAL. 08/26/91 

17.5 oow 
63602 13 

6 OF YELLW, SUWILY, TDCNRED, MATEhIAL. 08/26/91 
18.0 oou 

6 3 6 0 3 1  
6 #ALL ERQM DEPOSITS OF GRAINY MTERIAL. 

LlEI YITH A GREASY APPEARANCE, TRASH AS PAPER PRESENT. 
08/26/91 

10.3 1330 

NOTES: 



6 896 
PROJECT YU(BER: 602 3.7 
WRING w11(8EIL: 

ClKUlD ELEVATION: 590.5 

ENtlNEER/POLffiIST: URIS/  WSEDAY 

POQlECT YAIIE: Rlpc RI/FS 

-1NAES: NORTH U1,765.W EAST 1,378.912.61 

M: Depth N/A D 8 t o n i r  N/A 

Depth N/A D 8 t d i r  Y/A 

DATE: 08/26/91 

DATE STARTED: 08/26/91 

DATE QIWPLETED: 08/27/91 

DRIUIYG ItETHQ)S: mLOU STEM AUGER PAGE 3 OF 4 

o s  
E 
P 
1 
H 

6 R 
A D 1  L S  E 1  
M A 1  O A  C Y  
P T W  Y M  O C  
L E E  S P  V H  
E L E E  

19.0 

19.5 

20.0 

- 
0 E R S  
Y Y 

#DIU( DENSE (2.5Y a/) CUI-LIIE MTEOZAL, I- YITH nmd Rn 
6 SULL 6ROW DEPOSITS OF GRAINY MATERIAL. 8 4  ca 

M YlTH A GREASY APP€ARMeE, TRASH AS PAPER mW. 6r=l000 em 
#DIU( DENSE (2.51 CLAY-LIE MATERIAL, INTER- WITH )(nu0 P 

6 SULL URW DEWSITS OF GRAIMY WTERIAL. a d )  cp 
UET YITH A GREASY A P P W P ,  TrUSW AS PAPER aP=lOOO cpa 

MEDIU( DENSE (2.5Y a/) Q A Y - L I E  MATERIAL, IYTEILSPERSED YITH Icnd) ppa 
o r 0  cpa 
8r=1000 cpa 

a 6 6 6 7  

1SJD 

6 3 6 8 5 4  
1330 

6 3 6 8 6 4  

1330 

08/26/91 

08/26/91 

6 # U L  6ROUW DEPOSITS OF G R A I N Y  MATERIAL. 
WET YITH A -1 A P P W Q ,  TRASH AS PAPER 

08/26/91 
I 

22.0 i3% - 
n d  w 
a 4  CPn 
8rr800 em 

DENSE (2.5Y a/) CLAY-LIKE MTERIAL CQlStSTANl THRWGH m, H d  PB 
Oa/26/91 6 WIFO@MLY MOIST, GREASY cQ(S1STWCY. a 4  cpn 

DENSE (2.5Y a11 CUI-LIKE WTERIAL Q y S I S T A n  THlKUWl M, H n d )  ppa 

DENSE (2.5Y a/) CLAY-LIKE MTERIAL COYSISTMT THR- m, 
6 WIFORWALY MOIST, GREASY CONSISTENCY. 

6 3 6 8 8 5  
08/26/91 

22.5 1358 

4 3 6 0 9 4  
8rm caj 

a d )  

0 . 0  1356 

. .  6 3 6 9 0 4  
8r .800  T 08/26/91 6 WIF-Y MOIST, (;rwI QYSISTENCY. 

P.5 1358 

DENSE (2.5Y a/) CLAY-LIE MATERIAL COYSISlUn THaaJGn an, rind) pae 
08/26/91 6 UNIFORMLY mom, GREASY CONSISTENCY. o r 0  cpa 

MEDIU DENSE (7.5Y N3) VERY DARK, GRAY CUI. n-0 m 
. a 4  m ar 8200 CpR 

MEDIUI DENSE (7.W wf) VERY DARK, G R A Y  CLAY. n-0 p p a '  
a 4  cpa sr JOO CPI 

MEDlW DENSE (?.SYR w31 GRAY, CLAY-LIE MTERIAL, SlllluR TO it-0 Fm' 
a =O em 
a r T 0  cpn 

MEDIUI DENSES (7.5YR w3) VERY DARK GRAY MATERIAL AS DEStll16ED H d  pps 
a =O cp, 
lLr.800 cpn 

n-0 ppn 
a 10 ca m- cps 

HrrpO PPD 
e 4  cpa 
8r =low cpn 

H d  ppa 
a 4  ca, 

I I w LACKING THE unm AND BILW MATERIAL, SUUY ~MURE IN PL I I =io00 c m I  

63691 5 

Ur- -] 24.0 1358 

63692 3 
6 VERY MOIST, tOySISTWT, GREASE-LIE. 08/26/91 

24.5 I405 

63693 2 
6 VERY ma, CONSISTANT, GREASE-LIKE. 08/26/91 

2.5.0 140s 

- 5  
6 ABOUVE. VERY mIST, CREASI. 08/26/91 

25.s 1405 ----- 
63695 11 

6 BEFORE. 08/26/91 
26.0 1405 

WEDIUI DENSE (2.51 wf/) VERY DARK GRAY MTERIAL YITH POQcnS 
OF UHITE MD LIGHT 6RWN C L A Y  MTERIAL, VERY MOIST *yD GREASY. 

6 3 6 9 6 7  
6 08/26/91 

26.5 1424 

aDlU DENSE (2.51 yS/)  VERY DARK GRAY MTERIAL YITH POCKETS 

W LACKING THE WITE AND B R W  MTERIAL, SUGARY =E IN PL 

MDIW DENSE (2.5Y a/) VERY DARK GRAY M m I U  YITH P O t m S  

6 3 6 9 7 5  
6 OF WITE AN0 LIGHT 6RW CLAY MTERIAL, VERY HOIST *#) WASI, 08/26/01 

27.Q 1424 

6 3 6 9 8 1  
6 OF UHITE MD LIGHT BROW CLAY MATERIAL, VERY MOIST AYD m, 08/26/91 

127.5 I 1424 I 
I I 

MEDIUI DENSE (2.5Y a/) VERY DARK GRAY MTERIAL UZTH ##QIS 
OF UHITE AND LIGHT B R W  CLAY MATERIAL. VERY MOIST.MO GREASY, 

28.0 1424 OUI W I N G  THE MITE UID E R W  MATERIAL, EutLiilY M[TuIIE I N  PL 

6 3 6 9 9 8  
4 08/26/01 

NEDIU DENSE (2.5Y N3/) VERY DARK GRAY CLAYEY MATERIAL YITH am0 s 
6 TRASH (PAPER) T H R O U G H a I l ,  W3, W I N G  LIKE APPEARANCE. 08/26/91 

28.5 1432 

wm PPD 
a 4  cpo 
br =1m -, 
HrrpO Pm 
a b )  c3rm tu 8200 
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1 
PROJECT YUWBEIL: 602 3.7 PROJECT UMf: R(p(: RI/FS 
8oRING UmER: 1m -1NATES: m T H  481,666.n EAST l,m,M5.02 DATE: 09/09/91 

QR: Depth N/A D a t d l i r  N/A 

Depth N/A Datenilr N/A 
ELEVATIPI: 588.4 

EYGINEER/CEOlOEI~: HARRIS/ U S E D A Y  
DRILLING r Q I W S :  HOLLW n M  AUGER 

DATE STARTED: 09/09/91 

DATE WLETED: 09/09/91 

PAGE 1 OF 4 

I 

a VERY DENSE (2.5Y 5R) GRAYISH BRQY QAY YITW IMllERMI~ 
DRY. 

6 PEBBLES, SQIE SXLT UID WID PRESENT. 

VERY DENSE (2.51 5R) GRAYISH W CLAY YITW 1mIm 
6 PEBBLES, SOWE SILT AyD PRESENT. 

6 PEBBLES, SOlE SXLT W0 PRESENT. 

10 

CL 17 
DRT . 
VERY DENSE (2.51 5/2) GRAYISH BROUN CLAY YITH I m I X B )  a 26 

DRY. 
NO RECOVERY. 

I 

PB YA l t n r o  
0’  4 cp 

YI Er=loo cpo 

Y A n r w o  m 
a 4  cps 

YI Er -120 cpl 

Y A W  ppla 
0 4  cpa 

YA ar=l60 em 

1 - -  - 

63804 
09/09/91 

buIos 
09/09/91 

2.5 00% 

3.0 0856 

6 3 0 0 6 2 6  
09/09/91 

5.5 08% 

48 VERY DENSE VERY HARD (2.51 y S / )  GRAY CLAY I Y I E R W I ~  YITH 
6 VARIQls PEBBLES. 

LITTLE OR Yo SAt0 OR SXLT, DRY. 
VERY DENSE. VERY WARD (2.5Y 
LITTLE OR NO SAt0 OR SILT, DRY. 
VERY DENSE. VERY W (2.5Y wS/) tRIY CLAY IyfEanIxED YITH 

LITTLE OR Yo UYD OR SILT, DRY. 

45 y S / )  GRAY CLAY INTERMI)(ED YITH 
6 V A R I M  PEBBLES. 

. .  6 VARIWS PEBBLES. 
1 

63807 23 
09/09/91 

1 

VERY DENSE, VERY HARD (2.51 
INTERMIXED YITH CLAY, GIVING A (2.51 S/2) GRAYISH BROW 

e/) m Y  CLAY, MOE SAND AM0 SILT 
6 

4.0 os& COLOR. ._ . _ _  

63808 15 DENSE, VERY HARD (2.5Y 5/2) GRAYISH BRCW CLAY YITH UHITE 
09/09/91 6 CONCRETE INTERSPERSED. 

4.5 090s DRY., NOT VERY COHESIVE. 
63009 18 DENSE, VERY HARD (2.5~ 512) m m s n  BRW CLAY YITH UHITE 
09/09/91 6 CONCRETE INTERSPERSED. 

DRY, NOT VERY COHESIVE. 

, I  
5.0 opos 

63010 
09/09/91 

63811 
09/09/91 

5.5 0305 

6.0 0905 I 
- 

22 
6 - 

17 
6 - 

6 
MEDIW DENSE, FIRM (2.5Y 5/21 GMYISH BROW CLAY. 
m A I Y S  SUtE SILT L SAYD, FEU PEBBLES, DRY. ’ 

B 
L S  
O A  
Y W  
S P  

R 
E I  
C Y  
O C  v n  
E E  
R S  
Y 

L 
D E  
Y 

09/09/91 

63802 
09/09/91 

a l :  

DENSE. VERY HARD (2.51 5/21 GRAYISH B R W  CLAY YITH UHITE 
touCREtE INTERSPERSED. 
DRY, WT VERY COHESIVE. gill SOnE YYDY MATERIAL APPEARS. 
DENSE, VERY HARD (2.5Y 5/21 GRAYISH BROW CLAY YlTH UHITE 
CONCXETE INTERSPERSED, DRY, NOT VERY COHESIVE, BUT S M f  M Y  
MATERIAL APPEARS, BUT ~EGlNNINC TO SEE BLACK (2.51 NU) CLAY 

63812 a 
09/09/91 

6.S I 0926 1 MEDIW DENSE FIRM (2.5Y 5/2) GMYISH BROW UAY. 
CONTAINS d SILT L WID, FEU PEBBLES, DRT. 

63013 8 
09/09/91 

7.0 I 0926 1 MEDIW DENSE FIRM C2.5Y 5/2) GRAYlSH CUI. 
CONTAINS SILT I WID, FEU PEBBLES, DRY. 

63814 8 
09/09/31 

7.S I 0 9 a  I m 09/09/91 
MEDIW DENSE FIRM C2.5Y 5/21 GRAYISH BROW CLAY. 
QYTAINS S d  SILT L W, FEU PEBBLES, DRY, BLn QylAfNS toQ 
GhRBACE MOSTLY BLACK (2.5Y NU) CHUNKS (Urn). 

NOTES: 



1 
PROJECT MUtBER: boz 3.7 PItMfT W :  Rpt RI/FS 

WRING W R :  1 m  ~ I W A T E S :  NCWH 481 ,6MS EAST 1,37&835.021 DATE: W / W P l  

I UltfYEER/QOLOGlST: HARRIS/ Depth N/A Date/li.a Y/A DATE coI(pLETED: 09/09/( 

OF 4 D R I U I Y G  K€THWS: HOLLOY no( AUGER PAGE 2 

5 
U Y  T 
s w  s 
E D  F 

D S  B R 
E A O T  L f  E f  
P M A 1  O A  E N  
1 P T W  Y M  O C  S O  
I L E E  S P  V H  L 

L E E  
0 E R S  
Y Y 

E 

-16 50 D R I W  TnaouEll ODWQETr, YD WLES TAIU( OF O a f %  
09/09/91 6 

10.5 1012 

63817 7 VERI DENSE, lURD (2.9 5/3) LIGHT OLIVE ERUW Q A Y  YIfW 
6 PEBBLES AIQ) CONCRETE DEBILIS. DRY. 

DENSE, HARD (2.W a/) V a Y  D m  GRAY E U Y  MIXED WTU W f n  63816 
09/09/91 ” 6 GRANULAR SAYDY MATERIAL, SQQ PEBBLES, S L l W n L Y  MOIST. 

11.5 1015 

OENSE, W (2.51 a/) VERY DARK GRAY C U I  MIXED YITW YWIE 
6 GRANULAR U Y D Y  MTERIAL,  SOtE PEBBLES, SLIWITLT #fST. 

63819 28 
09/03/91 

12.0 1015 

a 0 2 0 3 8  w REQNERY. 
09/09/91 0 

12.5 101s 

VERY DENSE 
L M R  1/3 kOMTAINS GaEul CRAMlJUR W - L I I E  MTERIAA. 

(2.5Y 5/J) VERY DARK CUI -L I IQ  MATERIAL. 
6 

13.0 1022 DRY, QMSIOWLESS. 

6381 25 
09/09/91 

. .  6x22 37 w REQNERY. 
09/09/91 0 

15.5 1022 
6 3 8 2 3 6 3  w REcovERY. 

09/09/91 0 
14.0 1022 

63024 50 Yo RECOVERT. 
09/09/91 0 

10.5 1022 

63825 NO RE-Y. 
09/03/91 0 

15.0 1025 

SHELBY TIBE PUSHED, FULL RELEODVERY. 
24 

63026 
w/w/91 

17.0 1016 

LWSE. VERY SOFT (2.51 a/) VERY DARK GRAY CLAY-LfKE 6 3 m I  
1055 THRWGH fT. 

6m2a 1 .  

1055 

6 3 8 2 9 3  

W/W/91 6 MTERIAL, YITM STREAKS OF YELLOY-CREEN, G U I N Y  MATERIAL 

17.5 M, F L W I Y G  JEUO-LIG. 

LOOSE VERY SOFT C2.5Y a/) VERY DARK t R A Y  C L A Y - L I E  
MATERiAL, YITH STREUS OF ELLQI-tREEy, CRA1yI MATERIAL 
THROUGn IT. 
M, FLWINC JELLO-LIIE. 

6 09/09/91 

11.0 
LMSE, VERY SOFT C2.5Y a/) VERY DARK GRAY K A Y - L I E  

LOOSE, VERY SOFT (2.5Y a/) VERY DARK GRAY C L A Y - L I E  

llEDIul DENSE, SIT (2.5Y a/) VERT DARK GRAY C U I - L I K E  

6 MATERIAL YELLW-CIIEEY MTERIAL TWRQtGH IT. 09/09/91 
18.5 1055 M, F L d I W C  JELLO-LIKE. 

( 3 8 0  3 

\ 

6 MAtERlAL, YELLW-GEEN MTERIAL  TWRWGH IT.  
M, F L W I Y G  JEUO-LIKE. 

09/09/91 
19.0 1055 

6 MATERIAL, T A R - L I E  APPEARANQ aSISTEWR. 
6581 3 

09/09/91 
19.5 1558 VERY M - FLWIYG. 

NOTES: 

REMARKS 

u m d  PP 
a’ 4 cp 
m=140 CP 

mld PB 
a d )  m 
6r=5ow cpl 

I)rrd) Fw 
0 . 4  cp 
6r==o cp 

HrrpO PPP 
o r 0  cpa 
6r ~10000 cpo 

nr*d) ppo, 
0 - 0  cpn 
6r =130000 cpa 

n w o  ppn 
a 80 ca, 
IW -30000 cpa 

H d  ppa 
a 4  tpp 
ur*30000 

H d  PB 
a =O cpp 
a r = z w o o  cpa 

H d  Rra 
a r O  cpr ar =100w e p ~  

H d  PB 
0 - 0  tpa 
6r.lmuO cpa 

- 



PIQlECT 1111(81l: 602 3.7 

BORING l&MUER: 1 m  

QQIQ) ELEVATIOI: 588.4 

ENGfNEER/QOLOGIZI: n*nRlS/ B A Y  

PRDJECI MANE: FMPC RI/FS 

CQ)I1DINATES: NORTH 481,688.n W T  l , ~ , c D S . ~  DATE: 09/09/91 

M: D g t h  N/A D a t e / l i m  N/A DATE STARTED: 09/09/91 

D e p t h  N/A D m t o / l i r  N/A DATE oo(pLETED: 09/09/91 

DRILLING METHWS: HOLLW STEM AUGER PAGE 3 OF 4 

e 8  
S O  

1 

MEDIU DENSE, SOFT (2.51 a/) VERY DARK GRAY C L A Y - L I P  
MTERIAL T A R - L I P  APFiMAMQ AND Q)wSISTENCY. 
NOT AS Uh YITH FLEOCS OF M411 W U R  )(ATERIAL. 
MEDIU DENSE, SOFT (2.51 a/) VEIY DARK t U Y  C L A Y - L I P  
MERIAL, T A R - L I P  ABQ CONSISTENCY. 
yof AS M YllH F L E a s  OF 911- GRAwlA IUTERIU. 

f 

&EDW DENSE, SOFT (2.5'1 a/) VERY DARK GRAY C L A Y - L I P  
UTERIAL TAR-LIKE AppEIlwCE AND CONSISTENCY. 

MEDIUI DENSE, SOFT ( 2 3  w5/) VERY DARK GRAY Q I Y - L I P  
U T E R I  AL . 
VERY WET, FLQIS NO NOTICABLE PEBBLES, PWDING-LIKE TMNRE. 

MEDIUI DENSE, SOFT (2.51 w5/) VERY DARK GRAY C U Y - L I P  
MTERIAL. 
VERY UET, F L W S  NO NOTICABLE PEBBLES, P W D I N G - L I P  TEXllBE. 
BUI LENSES OF GREEN MTERIAL APPEAR. 

NEDIrn DENSE, SOFT (2.5Y a/) VERY DARK GRAY C U I - L I P  
M T E R I A L .  
VERY MET 
Sur LEN& Of GREEN MTERIAL APPEAR. 

NOT A!S Uh YITH FLEEIS OF MOW GRANULAR MTERIAL. 

F L W S  NO WTICIBLE PEBBLES, P W D I N G - L I P  TEXTLRE. 

0 PPI 
0 4  cpo 
6r =20w cpa 

lQDIU DENSE, SOFT (2.51 a/) V€RY DARK GRAY C L A Y - L I P  
M T E R  I AL. 
VERY MET, F L W S  NO NOTICABLE PEBBLES, R D D I M G - L I P  mcr\RE. 
BUT LENSES OF GREEH MATERIAL APPEAR. . 
SHELBY T W E  PUSHED (NO RECOVERY). 

Ihrd) W 
a d )  9 =- cq. 

I I 

I 

1 

LOOSE, VERY SOFT (2.51 U/) VERY OARC GRAY CLAYEY U T E R I A L .  
CLOYS, VERY M, PWDING-LIKE TEXTURE. 

a 11 
C Y  

I I 
y 09/09/91 

. .  - 7  
09/09/91 

121.0 I 1358 I 
63855 10 

09/09/91 
121.5 I 1105 I - 

5 
09/09/91 

22.0 

09/09/91 

22.5 

IZI.. 

6 
09/09/91 

1105 

09/09/91 

I 09=/91 
'10.0 1007 

DRILLED THROUGH QYCRnE, NO SAMPLES TAKEN OF DERRIS. 

I 

Yo RECOVERY. 

IOD REQNERY. 
09/09/91 

09/09/91 

09/09/91 

1 NOTES: 

NO RECOVERY. I H I  I 

a .  



. .  

e .  



a 

IoyITORIffi UEU INSTALUT1ON RE-. 
11/09/92 

W E C T  WO: Fenuld RI/FS FIELD ENG./QO.: a. HARRIS DATE: 09/06/91 
PROJECT Yo. : 602.5.2 MOaD BY : JRY OATE: 1O/W1 

lau ImBER: rm DATE OF INSTAL.: 09/06/91 

WREnQE DRILLING 

W U I N G  Yo. : 1m N,E CQIIIDINATES: 481696.36. 137I186L.5 

i 
I loIEsowam: I WING TIPE : IoYInRIU u€ll 

I 1 LIZ€: NA FRm: NA m:NA I 

i DUIUIYG METHOD: AUGER I YPE OF BIT: AufEil 

I 
I 

DRILLING FWIOCS) L)sED: WQlE WED I :S CUING reoaaUn: r0 

1 USING DIM.: 4.0 In. ID i 
I US1116 SIPCS) USED: (Unlt8 N/A) 

I S I P :  NA ma: NA 10: NA 

I 
I 

i DUIUIYG METHOD: AUGER I YPE OF BIT: AufEil 
DRILLING FWIOCS) L)sED: WQlE WED I :S CUING reoaaUn: r0 

I loIEsowam: ! WING TIPE : IoYInRIU u€ll I 

I TTPE: llYITORlYG UELL RISER PIPE MTERIAL: SUinl .u  S t a d  i 
D I A n m R  OF PERFORATED SECTIOU: ! RISER PIPE OINETERS: 1 1 PERFORATION TYPE: Slots 

* TOTAL PERFORATED AREA: NA D1D PIPE SECTION: MA 
I 
I 

O.D.: 4 3/8 In. 1.0.: 4.0 In. 
AVG. SI= OF PERFORATIOIIS: 0.01 (In.) f mtln OF 151 PIPE SECTION: u 

. i  ' NoTEs/oomEwls: i 1 RISER JOINING STHOD: FLUSH JOINT TH&ED 
1 f .  

1 

p(LOTEcII0N Srm 

5.0 Ft. i OTHER PROTECTION (* WED BELQI) 

I 
I HI- LOOCING YITH P b L  I 

! 
I TEU DISTANCE ABoVE/BuDy i ELEVATION f 

! )IsL 
f 
I I I 

I '  591.56 i 0.0 i 588.8 
2.0 ft. 

2.5 ft. 

I TOP Of RISER PIPE i GROW0 S U R F A Q  i i i ma OF PROTECTIVE PIPE 

567 
565 ' 559 
563.5 f 559.5 f 

IhS THE b€LL FLUSHED AFTEB IY~TALLATIW? : Yo ' 
Wt A SEYSIflVITY TEST -FORMED ON THE MELL : No 

~ - - c o w M A R E A  

R D u l l c t  : uxx) PUR; USED I N  AUGER DURING UELL I N S T U U T I O I .  

I 

I . . .  . . .  
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PIT 4 
PIT MATERIAL 

GEOTECHNICAL RESULTS 
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Page 1 4  of 18 304DIRECK)BS DRWE 

IT Corporation 

C l i e n t  P r o j e c t  I D :  FERNALD O U 1  ETDC P r o j e c t  No . :  484296 

Jenny Vance KNOXVILLE. TN 

@ I February 4 ,  1992 

SAMPLE ANALYSIS RESULTS 

PROJECT NAME: FERNALD O U 1  USCS SYMBOL: CL 
PROJECT NO.: 484296 WATER CONTENT, %: 21.4 
CUST. SAMPLE NO.: 63747 L I Q U I D  LIMIT: 34.0 
ETDC SAMPLE NO.: ETDC-1346 PLASTICITY INDEX:  8.0 
SPECIFIC GRAVITY: 2.6163 (MEASURED) UNIT WEIGHT: 1 4 8 . 4  pcf 

.................... --------------- SIEVE ANALYSIS======--============ 

SIEVE NO. DIAMETER PERCENT FINER 

------------ (m) ---------- --------- 
3.0 i n  75.000 100.0 
1.5 i n  37.500 100.0 
0.75 i n  19.000 . . 100.0 
0.375 i n  9.500 99.1 
NO. 4 4.750 97.9 
NO. 1 0  2.000, 95.2 
NO. 2 0  0.850 84.7 
NO. 40 0.425 . 75.8 
NO. 60 0.250 68.9 
NO. 140 0.106 59.3 
NO. 200 0.075 56.5 

DIAMETER 
(=I 
0.0511 
0.0382 
0.0281 
0.0187 
0.0114 
0.0083 
0.0060 
0.0044 
0.0032 
0.0013 

-------- 
PERCENT FINER 

(%I 
63.9 
57.9 
53.7 
47.0 
39.8 
35.0 
30.1 
25.9 
22.9 
18.1 



ITANALyncALsEBwcEs 
Page 1 5  o f  18 304 DIRECTOBS DRIVE 
Jenny Vance KNOXVILLE. TN 
I T  Corporation ,-. a February 4 ,  1992 
C l i e n t  P r o j e c t  ID: FERNALD O U 1  ETDC P r o j e c t  No.: 484296 

100 

90 

00 

-m I U  

60 

5c 

30 

20 

10 

0 

FERNALO O U l  

P a r t i c l e  Diameter. mn 
0 SAMPLE No - 63747 - ETDC- 1346 

000641 
. ,..; , 
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Page 8 of 18 
Jenny Vance 
IT corporation 
February 4, 1992 
Client Project ID: FERNALD OU1 ETDC Project No.: 484296 

SAMPLE ANALYSIS RESULTS 

PROJECT NAME: FERNALD OU1 USCS SYMBOL: CL 
PROJECT NO. : * 484296 WATER CONTENT, %: 15.9 

ETDC SAMPLE NO.:  ETDC-1344 PLASTICITY INDEX: 10.0 
CUST. SAMPLE NO.: 63670 LIQUID LIMIT: 32.0 

SPECIFIC GRAVITY: 2.7897 (MEASURED) UNIT WEIGHT: 1.10.7 pcf 

SIEVE NO. 

---------- 
3.0 in 
1.5 in 
0.75 in 
0.375 in 
NO. 4 

' NO. 10 
NO. 20 
NO. 40 
NO. 60 
NO. 140 
NO. 200 

DIAMETER 
(mm) --------- 
75.000 
37.500 

9.500 
4.750 
2.000 
0.850 
0.425 
0.250 
0.106 
0.075 

19.000 . 

PERCENT F I N E R  
(%I 
100.0 . 
100.0 
100.0 
99.8 
99.2 
97.0 
90.8 

. 86.5 
83.2 
78.2 
76.6 

------------ ----------- HYDROMETER ANALYSIS=~=====-I======= 

DIAMETER PERCENT FINER 
(%I ------------- (=I 

0.0413 78.2 
0.0339 74.7 
0.0252 68.4 
0.0172 58.7 
0.0105 48.9 
0.0078 40.5 
0.0057 35.6 
0.0041 29.3 
0.0030 25.8 
0.0012 19.6 

-------- 

000642 
4 
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February 4 ,  1992 
C l i e n t  P r o j e c t  ID: FERNALD OU1 ETDC P r o j e c t  No.: 484296 

Jenny Vance KrJoxvILLE,TN . 
- I T  Corporation 

A @  

- 
FERNALD O U I  

100 

90 

00 

70  

6 G  

50 

40 

30 

Z i. 

10 

0 

Particle Diameter. mm o SAMOLE No - 63670 - ETDC-1344 

000643 682.1dQ 
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Page 10 of 18 
Jenny Vance 
IT Corporation 
February 4, 1992 
Client Project ID: FEiWXLD OU1 ETDC Project No.: 484296 

UNCONSOLIDATED, UNDRAINED TRIAXIAL TEST RESULTS 

PRGJ ECT NAME : FERNALD 0111 
PROJECT NO. : 484296 
,LST.  SAMPLE NO.: 63670 
FTDC !;AMPLE NO. : ETDC-1344 
P I  

! 
AXIAL I: 

II STRESS I STRESS I STRENGTH I STRAIN ti 

co 
v) 
Qs 
L 

# 
4 

- .- 
, :  I : '_. 

h /- 
2;) 

- -_ . .  - . j  

10 

UNCONSOL I DATED, UNDRAl NED 
TRIAXIAL COMPRESSION TEST . .  FTTl',f-, 7L.4 - -  

0 50 100 150 200 250 300 350 400 
S t ra in  (x  lo3) 



XTANALYTICALSEBVICES 
304 DIRECTORS DRIVE 
KNOXVILLE. TN 

P a g e  11 of 18 
J e n n y  Vance 

February 4, 1992 
C l i e n t  Project ID: I 

SAMPLZ ANALYSIS RESULTS . 
_- - 

PROJECT NAME: FERNALD OU1 USCS SYMBOL: NONPtAsTIC 
PROJECT NO. : 
CUST. SAMPLE NO.: 63687 LIQUID LIMIT: NONPLASTIC 
ETDC SAMPLE NO.: ETDC-1345 PLASTICITY INDEX: NONPLASTIC 
SPECIFIC GRAVITY: 3.1001 (MEASURED) UNIT WEIGHT: 137.7 pcf 

484296 WATER CONTENT, %: 17.6 

COEF. OF PERMEABILITY: 4.8e-6 cm/s 

SIEVE NO. 

---------- 
3 . 0  i n  
1.5 i n  
0.75 i n  
0.375 i n .  
NO'. 4 
NO. 10 
NO. 20 
NO. 40 
NO. 60 
NO. 140 
NO. 200 

DIAMETER 
(-1 --------- 
75.000 
37.500 
19.000 
9.500 
4,750 
2.000 
0.850 
0.425 
0.250 
0.106 
0.075 

PERCENT FINER' 
( % I  ------------ 
100.0. 
100.0 

. .  100.0 
100.0 
99.7 
98.9 
97.7 

. 96.7 
95.8 
93.6 
92.1 

DIAMETER 

-------- 
. 0.0214 
0.0152 
0.0097 
0.0072 
0.0049 
0.0039 
0.0028 
0.0012 

PERCENT FINER. 

-------------- 
58.5 
47.7 
35.2 
28.2 
21.7 
17.9 
14.1 
9.2 



5 896 
ITANALyncALsERvlcEs 

P a g e  12 o f  1 8  304 DIRECTORS DRIVE 

IT C o r p o r a t i o n  
F e b r u a r y  4 ,  1 9 9 2  
C l i e n t  P r o j e c t  ID: FERNALD OU1 ETDC P r o j e c t  No.: 484296 

J e n n y  Vance KNOXVILLE. TN 

FERNALD O U l  
3 1 'j 3 / 4  3 /8  04 010 820 n4W60 0200 

100 

90 

eu 

70 

50 

5 0  

30 

ZG 

10 

0 

P a r t i c l e  Diameter. nm 
63687 - ETDC- 1305 0 SAMPLE No - 
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Page 13 of 18 
Jenny Vance 
IT Corporation 
February 4, 1992 
Client Project ID: FERNALD OU1 ETDC Project No.: 484296 

ONE DIMENSIONAL CONSOLIDATION TEST 

PROJECT NAME : FERKALD OU1 
PROJECT NO. : 4 8 4 2 8 6  
CCST. SAMPLE NO.: 6 3 6 8 7  . 
ETDC SAMPLE NO.: ETDC-1345 



ITANAT;pIIcALsERvIcEs 
Page 16 of 18 304DIRECTORS DRIVE 

IT Corporation 
February 4, 1992 

Jenny Vance 'KNOmmLE. TN 

Client Project ID: FERNALD OU1 ETDC Project No.: 484296 
- 

SAMPLE ANALYSIS RESULTS 

PROJECT NAME: FERNALD OU1 USCS SYMBOL: CL-ML 
PROJECT NO.: 484296 WATER CONTENT, %: 61.5 
CUST. SAMPLE NO.: 63826 LIQUID LIMIT: 41.0 
ETDC SAMPLE NO.: ETDC-1347 PLASTICITY INDEX: 7.0 
SPECIFIC GRAVITY: 3.5888 (MEASURED) UNIT WEIGHT: 110.7 pcf 

, 

SIEVE NO. 

---------- 
3.0 in 
1.5 in 
0.75 in 
0.375 in 
NO. 4 . 
NO. 10 
NO. 20 
NO. 40 
NO. 60 
NO. 140 
NO. 200 

DIAMETER 
(=I --------- 
75.000 
37.500 
19.000 . 
9.500 
4.750 
2.000 
0.850 
0.425 
0.250 
0.106 
0.075 

PERCENT FINER 
(%I ------------ 
100.0 
100.0 
100.0 
100.0 
99.9 
99.5 
88.9 

. 77.6 
71.6 
65.6 
63.9 

0.0273 

0.0136 
0.0084 
0.0064 
0.0047 
0.0034 
0.0024 
0.0010 

0 0204. 
64.0 
56.6 
47.7 
35.4 
22.5 
12.3 
7.5 

2.7 
4.8 

000648 
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Jenny Vance 
IT corporation 
February 4 ,  1992  
Client P r o j e c t  I D :  FERNALD OU1 ETDC Project No.: 4 8 4 2 9 6  

FERNALD O U l  

P a r t i c l e  Dtameter. mn - 63826 - ETOC-1347  0 SAMPLE NO 

I) 
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PIT 4 
PIT MATERIAL 

INORGANIC RESULTS 

000658 



U
 

u
m

 
.C

 u
 

*
m

 
0

- a 

st U .C W
C

 

O
L

 
.- 0

 
U

C
 

m 
c

m
 

m
- 

m
 

m
m

 
.C

 

u
- 

al .- 
>

L
 

C
a

l 

c
s
 

0
 

-
&

I
 

m 
.C

 
U

 
u

 .C
 

N
 

L
 

al 
U

 

U
 

L
 

d= 
u

 

m
a

 
.C

 

m m 

z* 
’ 

0
 
I
 \?

?
 

u
o

m
 

I u
u

 
u

o
o

o
o

 
O

*
\

 
N

 
ln

m
 

. 
0

0
 

a* 
?A>?? 
M

O
a
D

 

U
O

N
O

O
 

0
1

-
 

N
 

ln
U

 
0

0
 

- N*
 

N
O

-
 

0
 
I \o

o
 

S
U

N
 * 

U
O

N
O

O
 

O
a

\
 

N
 

W
e

 
0

0
 

, 
a

 
3

 

w
u
w
u
w
w
w
w
w
u
w
w
w
w
w
w
w
u
 

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

 
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
 

u
u
u
u
o
w
o
w
o
w
w
o
u
w
u
u
u
u
 

s
s
s
s
L
L
E
~
E
E
~
E
E
s
E
s
s
~
 

7
7

 
7

 
7

 
3

7
3

3
7

7
3

7
8

3
7

3
7

7
7

7
3

7
 

w
w
u
w
w
u
w
w
w
u
w
w
u
w
w
u
u
v
 

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

 
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
 

w
w
w
w
v
u
w
w
u
u
w
u
u
u
u
u
o
u
 

S
S
S
E
E
S
E
L
E
L
L
L
L
L
E
L
E
L
 

6 
.
o
 

C
 *- 

o
u

 



c
 

N
lc

 
N

O
- 

i
U

N
 

U2.Y 
0

0
 

0
 
I
 \
o
o
,
 

d?20W 

-
I
 

1
3

-
4

3
 

I
7

 

v
v
v
v
v
 
v
u
 

Y
Y

Y
Y

Y
 

Y
Y

 
\
\
\
\
\
 
\
\
 

v
o
o
v
v
 
v
u
 

s
s

s
x

x
 

x
s

 

c
 

.
O

 
C

 a- 
o
r
 

U
C

 
a- 

m
 

o
x

 
’c

o
 

c m
 

a
le

 
U

O
 

al a- 

.
C

 - -
u

 

6
 

o
m

 

m
’c 

c 
.- 

L
 

\
O

 

c
 

.- m 
m

a
l 

u
n

o
 

?
 

d
 



rn 
0

 

3
 
d
 

t 
* .u a

 

U
C

 
*- 

m 

1
0

 
In- 
Y

 

a
 *- 

o
m

 

:; 

E: --X
 bl 

o
 

.C
 

U
 

0
 

m
 

0
 

-
I 

u
 

I- 

O
 

>
 

U
 

C
 

.
L
 

a
 

U
 
d
 

2 s al 
a

 

a
 

-
I 

u
 
c
 

B U
 

.
L
 

C
 

=
l 

U
 
d
 

i! a
 

0
 

-1
 

5 u
 

r
 

0
 

5
 

U
 

.C
 

C
 
a
 

U
 

d
 

2 5 al 
a

 

a
 

-1
 

V
 

I- 

0
 

5
 

U
 

.C
 

C
 

3
 

U
 

d
 

2 s 0
) 
m
 u) 

L
 

al 

4 L m 
a

 

>
 

z
 

x
 

h
 

M
 

?
 

?
 

a
 

c
 



0
 

-1
 

U
 
c
 

e U
 

.C
 

5 C
I 

J
 

u
) 

0
) 

a
 

d
 

2 a -I U
 
c
 

e c. 
.C

 

C
 

3
 

r
 

d
 

2 2
 al 

a
 

a
 

-1
 

U
 
c
 

B r
 

.C
 

C
 

3
 

r
 

d
 

1 w
 

2 a -1 U
 
c
 

0
 

>
 

r
 C
 

3
 

.
L
 

U
 

d
 

2 2 al 
a

 cn L 

i! L m n 

0
 

Y
 

\
 

W
 
L
 

r; 
N

 

-J
 

I
 

I
 

I
 

3
 

W
 

Y
 
\
 

U
 

3E
 

E
 

9
 

3
 

u
 

Y
 
\
 

u
 
L
 

x a m
 

W
 

Y
 
\
 

0
 

S
 

m
 

I
ll 

m
 

a
 

W
 

Y
 
\
 

la 
L
 

- 0 .o al 
u

) 

3 

W
 

Y
 

\
 

W
 
L
 

?
 

L
n
 

In
 

W
 

Y
 
\
 

0
 

S
. 

00. 
* * 

w
 

u
w

w
w

 
Y

 
.
Y

Y
Y

Y
 

\3\\\\ 
w

 
.

u
u

w
u

 
L

c
n

S
S

f
L

 

rt 
N

 
u

) 
Y

 
c
 

3
 

* .E 
r

c
 

*- 
m 

a
m
 

-
I
 

?
 

?
 

a
 

c
 

w
 
u
u
w
u
 

Y
 

.
Y

Y
Y

Y
 

\3\\\\ 
0
 
.
u
u
w
u
 

s
c

n
s

s
s

s
 

r
 

.
L
 

n
 

?
 

N
 

m
m

 

rt 
N

 

r
 0
 

m
 



N
 

N
 

?
 

c
 

N
 

X
 

m
 

i
 

i
 

c
 

U
 

II 
I1 

I1 
I1 

I1 
II 

I1 
I1 

I1 
L

 
L

 



c
)
 

.C
 

n
 

h
 s .b 
0

 

n
 

-
I 

V
 

* 9 c
)
 

.C
 

C
 

3
 

4
4

 
d
 

2 al 
a

 

0
 

-
I 

-
I 

U
 

I- O
 

>
 

n
 

c
)
 

.- C
 
a
 

c
)
 

d
 

2 5 4 a
 

V
 

+
 

0
 

>
 

c
)
 

.C
 

C
 

3
 

c
)
 

d
 

2 5 al 
a

 

Q
 

-
I 

U
 

I-
 

9 c
)
 

.C
 

C
 

3
 

c
)
 

d
 

2 2 rr ul 
L

 
al 

1 L m 
n

 

%
%

 I3
7

3
 

a
m

 

n
 

-
-
N

e
 

?
?

 

3
3

 

u
 

%
 

\
 

u
 

x
 

f
v
)
 

f
 

II 
II 

11 
II 

I1 
II 

II 
Y

 

?
 

?
 

.- 

e
 

C
 

.
O

 
c

 a- 
o
r
 

e- 
m

 
r

c
 

E; o
x

 
r

a
l

 
C

 m
 

Q
C

 
r
o
 

a
*- 

.C
 
d

 

-- 
&

 
u

m
 

C
 

.
L
 
L

 
\o

 

e- 
ul 

m
a

l 
a

0
 

P' .C
 
.C

 

000664 



n
 

-1
 

U
 

c
 

B - 
i

a
 

a
 

al 
a
 

5 

a
a
 

m
a

 
a
 

a
 

x
 

0
 

N
 

>
 

z
 

3
 
c
 

0
 

x
 

X
 

E
 

Q
 

N
 



L
 

84 
-
S

 
U

 
.
L
 

a
 

a
 

-
I 

U
 

c
 

e U
 

.
L

 

C
 

3
 

U
 

d
 

a z? al 
a

 

n
 

d
 

U
 

c
 

e U
 

.
L

 

C
 

3
 

U
 

m al 
0

 

d
 
a 

2 v
) 

L
 

al 

!! L
 

m 
a
 

E 
(L

e
e
 

2
 

2 
w

w
o

 
w

u
w

u
w

w
 

0
 

Y
Y

Y
 

Y
Y

U
Y

Y
Y

 
t
 
\
\
\
 
\
\
\
\
\
\
 

w
o

w
 

u
u

u
u

w
u

 
H
 
S
S
t
 

S
t

S
t

t
X

 

a
 

al 

N
N
 

?23-%
 

-
u

-
 

m c
n

 
C

- s
 

.- 
L

W
 

L
L
a
IL
 

0
 

W
 

Y
 
\
 

0
 

S
 

?
 

c
 

?
 

U
 

.- -0
 

r
ia

l 
m
u
 

n
 

a
lm

 
v
) 

II 
II 

~ 
II 

I1 
11 

I1 

Y
 

c' 
.

o
 

C
 *- 

o
r
 

e- 
m 

u
c

 

E
 

o
x

 
r

a
l

 
C

 m 
a

le
 

u
o
 

0
 *- 

-4
A

 

.C
 
d
 

&
i 

2
m

 
.
c
 
L

 
\
o
 

C
 

-- m m
a

l 
-

0
 

m
r

 

.C
 
.
C

 

u
 .- 

m
o

 
u

u
u

 
?

k
2

C
 

I ig 0.2 

II 
11-11 

a
lB

 
L

 L
 

.- 
0
 u

 
u

u
u

 
0

 
m

a
l
o

m
3

 
w

a
z

 m m
u

 
c
 



L
 

N
 

r; 
N

 

rc N
 

r; 
N

 

L
 

2
 

u
 
c
 

5! U
 
c
 

C
 
a
 

U
 

d
 

a al 
a

 

0
 
a
 

a
 

-
I 

U
 

I- 

9
 U
 

.C
 

C
 
a
 

Y
 

d
 

a 2 al 
E

 

a
 

-
I 

U
 

I- 

O
 

>
 

U
 

.C
 

5 U
 

d
 

a s w
 

a
 

2
 

V
 

I- 

B U
 

.C
 

C
 

a
 

44 

u
) 

0
) 

E
 

d
 
a 

3 2 i L m 
a
 

. 
-6

8
9

6
 

?
 

- ?
 

a
 



m
 

4.4 
d
 

a 
* .2 9

) 
a

 

Y
C

 
.- m 
n

m
 

G! 
m

- 
u. 
\
-
 

-m
 

a
 *E

 

Y
 

.
L
 

n
 

d. 
0

 

m
 n

 
-1

 
U

 
c
 

B U
 

.C
 

C
 

3
 

Y
 
d
 

a 5 4 9 al 
a

 

u
 
c
 

Y
 

.C
 

5 Y
 

d
 

a al 
a

 

0
 

-1
 

4 u
 
c
 

0
 

>
 

Y
 

.L
 

E
 

3
 

Y
 

d
 

a 5 4 8 u 
a

 

u
 
c
 

4
4

 
.r 

s Y
 

4
 

2 0
) 

a
 

0
 

-1
 

W
 

L
 

-
L

 
ti 6
 

n
 

u
u
u
u
u
w
w
u
w
u
u
u
u
u
u
w
u
u
u
w
u
 

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
 

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

u
u
u
u
u
u
w
w
u
w
w
u
w
u
u
u
u
u
u
u
u
 

s
s
s
L
L
L
L
L
L
E
L
L
s
s
s
s
s
L
s
s
L
 

w
u
w
w
u
w
w
u
u
u
u
u
u
u
u
w
u
u
w
w
u
 

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
 

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

v
u
u
u
u
u
w
w
u
w
u
w
w
u
u
u
u
u
u
u
u
 

S
s
s
L
s
s
s
L
L
L
L
L
L
E
L
L
E
s
s
S
L
 

z
 

x
x

 
m

3
 

=
a

 



e 

.. .. .. .. .. 
P

S
E

Z
Z

 

C
?

2!55 
-,?&

e 
$E 

.- 
m

'c'c 
L

 a
ln

u
u
 

-m
 

p 
;:o

n
 

0
- 

C
Y

 
Y

 

0
 

m
 

x
a

 
a 

m
a

r
r

 
a
 

?
 

c
 

?
 

a
 



'
I
 

r; 
N

 

r; 
N

 

r: N
 

a
 

-
l 

V
 
c
 

e U
 

.- C
 
a
 

U
 

d
 

2 3 4 9 O
 

V
 
c
 

U
 

- C
 
a
 

U
 

4
 

2 3 4 8 O
 

= u
 

I- 

U
 

.
L
 

C
 

= U
 

d
 

2 3 O
 

a
 

-
l 

u
 
c
 

0
 

>
 

U
 

.
L
 

E
 

3
 

U
 

d
 

2 3 al 
a

 2 

-
2

 

al 

i! m a 

3
 

m
 

a
 

?
 

z* 
m
 

m 
V

 

.. 
urr 

- 
O
m
 

u
) 

II 
I1 

I1 
II 

I1 
II 

?
 

?
 

c
 

U
 

C
 

.
o
 

c
 .- 

O
U

 
.- m 
U

C
 

Cd 
o

x
 

r
Q

 
.- 
d
 

m 
a
le

 
U

O
 

O
 a- 

-
u

 

&
 

.- 
L

 
-0

 

.- 
u

) 
m

a
l 

P' 



i? 

8 4
 

0
 C

U
 

Y
 

0
 

m
 

0
 

A
 

U
 

c
 

8 U
 

C
 
a
 

.
L

 

U
 

d
 

2 s 4 2 
8 a, 
w

 

C
I 

C
 

.- a
 

U
 

d
 

2 s a, 
Q

 

a
 

A
 

U
 

c
 

8 C
I 

.C
 

C
 
a
 

U
 

3
 

0
 

a
 

d
 

2 a d U
 

c
 

0
 

>
 

U
 

.C
 

C
 
a
 

U
 

d
 

2 a, Q
 

0
 

A
 e a, L
 

Lu 4
. 

a
 

w
 

w
w

 
a
 

?
 

?
 

a
 

c
 

3 L m
 

U
 

0
 

.
C

 



si 

a
 

A
 
2 0

 
W

 

Y
 

.
L
 

C
 

3
 

c, 
d
 

a s al 
a
 

a
 

u
 
c
 

9 Y
 

.- s c, 

3
 

ln 
al 

4
 

a
 

3 a
 

0
 

A
 

u
 

I- 

>
 

Y
 
c
 

C
 

a
 

Y
 

d
 

3
 

a
 

3 s 4 u
 

I- 

O
 

>
 

Y
 

.C
 

C
 

3
 

Y
 
d
 

a s al 
a
 a
 

L
 

al 

E m a
 

?
 

B L m
 

u
 0
 

II 
II 

II 
I1 

II 
II 

Y
 

000672 



. 

u
) 

U
 

u
) 

al 
w

 

- a
 

2 
u
c
 

I- 
m 

a
m

 
L

 
1

0
 

C
 

v
)- 

L
L
 

w
 a- 
:; 

,. 
u

) 
L

 
al 

1 m a
 

3 
w

 
w

w
 

3
 

\ 

C
 

.
o
 

c '- 
o

u
 

u
c
 

.- m 
E

 
o

x
 

r
a

l
 

C
 

a
le

 
Y

O
 

al *- 
-

u
 

.C
 
4

 

m 

&
 

u
m

 
C
 

.- 
L

 

\
O

 
m

u
- 

C
 

.- 
0

 
m

a
l 

m
u
 

.
C

 
.C

 

F ?< 

2:s 
0

.- 

a
lx

 

U
 .- 

m
o

 
u

u
u

 

'-a 
u

u
 

u
u

u
 

v 
V

)
a

l
O

u
)

J
 

u
n

z
 m

 
I1 

I1 
I1 

II 
I1 I1 

I1 
I1 

II 
L

 L
 

U
 

C
 

m
u

 

?
 

?
 

c
 

U
 

030673 



M
 

U
 

d
 

a 

* .5! M
 

al 
a

 

U
C

 
*- 

m 
n

u
l 

L
 

8
0

 
C

 
V

)- 
Y

 

:; 
a

 
r

a
l

 

EI U
 

Q
 

.C
 

r;. 
N

 

r;. 
N

 

F
; 

N
 

r;. 
N

 

n
 

-
I
 

U
 

c
 

8 U
 

I
C

 

C
 

7
 

U
 

M
 

0, 
a

 

d
 
a 

5 4 8 U
 

c
 

U
 

.
L
 

5 er a M o
) 

a
 

d
 

s 0
 

-
I 

u
 
c
 

8 U
 

.C
 

C
 

7
 

U
 

d
 

2 5 4 B a
 

U
 

c
 

U
 

.C
 

5 U
 

d
 

2 3 a
 e Q
) 

8 L m 0
 

i 
.
o
 

c .- 
o

r
 

*- 
m 

U
C

 

Ed 
o

x
 

r
a

l
 

C
 

o
)c

 
Y

O
 

0
.- 

-
.U

 

.
C

 
d
 

m
 

o
m
 

.C
 
L

 
\
o
 

.- 
u

) 

M
o

)
 

m
u

 

m
r

 

.
C

 
.
C

 

P ?< 
r
 .- 
m

o
 

u
-

u
 

.
L
 

25s 0
 

0
.2

 
U

 

u
r

r
 
o
 

u
)
a

lo
u

)
T

J
 

w
n

z
 m

 
I1 

11 
I1 

L
 L

 
m

y
 

C
 

al3 

?
 

c
 

?
 

U
 

000674 



u
) 

U
 

*.E 

Y
 
\
-
 

-
m
 

a
 .- 

0
. 

0
 

%
 

.. .. .. .. .. 
m

n
 a

n
n

 
c
-
u
u
u
 

.- 
m

r
r

 
L

 a
lo

w
w

 
0

- 
C

?
2!55 

5
: ?%

%
 

88 
f
 

$
n

o
 

C
U

 
U

 
0

 
m

 

Q
 

U
 

I- 

9 U
 

.C
 

C
 
3
 

c
)
 

- 2 5: 4 9 Q
 

a
 

U
 

c
 

U
 

.
L
 

C
 

3
 

U
 

- i! a
 

5: 4 U
 

I-
 

O
 

>
 

U
 

.
L
 

C
 

3
 

U
 

d
 

a E 5: a
 

0
 

d
 

U
 

I- 

0
 

>
 

U
 

C
 

3
 

.C
 

U
 

d
 

2 3 a! w
 u

) 
L

 
al 

i L 9
 

4
 

5 896 

000675 



9 

.. .. .. .. .. Y
 

0
 

m
 

I1 II 
I1 

I1 
I1 

II 
II 

Y
 

c
 

?
 

e
 



A.4.1.5 

PIT 4 
PIT MATERIAL 

ORGANIC RESULTS 



a
 

A
 

U
 

e
 

0
 

>
 

U
 

.C
 

C
 

2 
3

 
-0

 
0

,
 

I
 *th 

IA
U

 
Q

N
O

.?
 

5
 

\
 

u
o

o
 
a 

O
N

(
b

 
r
 

E
 

S
?? 

3 n
 

A
 

U
 

I- 

O
 

>
 

U
 

.C
 

C
 
a
 

N
 

N
 

N
O

 
0

1
 

I
 u

th
 

*
o

m
 

o
*
\
 

U
IN

 
P

N
?

?
 

5
 

\
 

-
0

0
 

a 
O

N
V

)
 

r 
E

 

3 4 u
 
c
 

0
 

w
 

U
 

.
L
 

e
 

C
 

N
 

3
 

N
O

 
0

1
 

I
 *th 

u
o

m
 

O
B

\
 

I
A

N
 

-N
O

.?
 

5
 

\
 

O
N

V
)

 

E
 

u
o

o
 
a 

3 V
) 

L
 

r 

F m n
 

w
la

w
w

w
w

u
w

u
w

w
w

w
u

w
w

w
w

w
 

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
 

2
2
2
2
2
2
2
2
2
2
2
2
t
2
2
2
2
2
2
 

a
a
3
3
3
a
a
a
a
a
a
3
3
3
3
3
a
a
a
 

* 5 896 

w
w
w
w
w
w
w
w
w
u
u
w
w
w
w
w
u
w
u
 

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
 

\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
 

w
w
u
u
w
w
w
w
w
u
u
w
w
u
w
w
w
w
u
 

3
3
3
a
a
a
a
a
a
a
a
a
a
a
a
a
3
3
3
 

c
 

?
 

U
 

w
w
w
u
u
u
u
u
u
w
w
o
w
u
w
w
u
w
u
 

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
 

\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
 

w
o
o
w
w
u
o
u
w
u
w
w
w
u
w
w
u
u
o
 

3
3
a
3
a
~
a
a
a
a
a
a
a
a
a
a
a
3
3
 

m
o

 
0

0
0

 
o
o
o
o
*
o
o
 

0
 

0
 

0
0

 
0

0
0

c
-

r
c

~
r

m
0

0
c

-
r

0
-

0
0

 
c

c
c

m
m

m
m

m
m

m
c

c
m

m
m

-
-

m
c

c
 

W
 
c
 

5 

o
w

e
 

n
n

n
 

?
?

?
 

-?
.e
.-?
 

u
u
u
 

II 
II 

II 
II 

II 
Y

 

i 
.

O
 

C
 a- 

o
u

 
U

C
 

.- m 
Ed 
o

x
 

u
a

l 
C

 

000678 



4
2

 
U

-
 

.- 
1
 

B
e

 

n
u

) 

r
m

 
C

A
m

 

E& 
.C

 

U
-
 

C
D

- 
.C

 
L

 

U
P

)
 

tA
U

 

C
 

m
m
 

e2 
-
U

 

0
 

U
 

N
 

L
 

P) 
U

 
u L

 

c
 

V
 .C

 

c
n

 

m 
.C

 

.
L
 

m m 

a
 

A
 

V
 

I- 

B U
 

.
L
 

C
 

3
 

Q
 

W
 

Ir
)O

 
0

1
 

I 
u
th

 

C
A
U
 

&
N

?
?

 
2 

\
 

u
o

o
 

O
N

2
 

P) 
a

 

d?? 

U
 

.C
 

N
 

C
 

N
 

3
 

N
O

 
0

1
 

I
 u

th
 

U
O
Q
 

o
a

\
 

C
A
N
 

O
N

?
?

 
5
 

\
 

sow. 2 P) a
 

a
 

A
 

-1
 

V
 

I-
 

n
 

B .
L
 

- 
C

 
0

 
3

 
-
0

 
0

1
 

I
 u

th
 

U
O

Q
 

O
l

\
 

C
A

- 
O

N
0
.0

- 
2 

\
 

.u
o

o
 

3
 

O
N

 a
 8 5 

-J
 

-J
 

7
 

7
 

3
3

3
3

3
3

3
3

3
3

3
3

3
3

3
3

3
3

3
 

0
 

0
 

0
0

0
0

0
0

0
0

0
0

0
0

0
0

 
C

C
thththh 

N
N

N
N

-
N

N
N

-
N

N
N

 
W

W
W

W
C

U
U

U
U

N
U

U
U

N
U

U
U

 

w
u
w
u
u
w
w
u
w
w
w
u
w
w
u
w
u
w
u
 

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
 

\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
 

w
w
w
w
w
u
w
u
o
u
u
w
u
o
w
v
u
v
u
 

3
a
a
a
a
a
a
a
a
a
a
3
a
a
a
a
a
a
a
 

0
 

0
 

0
 

0
0

 
0

0
0

0
0

0
0

0
0

0
0

0
0

0
 

o
o

-
-
-
-
o

h
h

~
h

U
h

h
h

u
h

t
h

h
 

r
r
ln

ln
ln

ln
r
U

U
U

U
N

U
U

U
N

U
U

U
 

3
3

3
3

3
3

3
3

3
3

3
3

3
3

3
3

3
3

3
 

000679 



5 896 

Y
 

N
 

L
 

Q
 

Y
 

0
 

L
 

s
 

U
 

m 
.C

 

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

 
a

a
a

M
a

N
M

M
a

a
a

a
a

M
M

a
a

a
N

 
U

U
U

N
U

D
N

N
U

U
U

U
U

N
N

U
U

U
U

l
 

Y
 

s n
 

A
 

0
 

I- 

O
 

>
 

Y
 

0
 

A
 

4 U
 

I- 

0
 

>
 

Y
 

s 

Y
 

0
 

m
 

ln
 

L
 

Q
 

i L m
 

n
 

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
 

U
C

U
N

U
Q

N
N

U
U

U
e

e
N

N
N

U
U

l
r

 
U

 
U

N
e

~
N

N
U

U
U

U
U

N
N

-
U

N
U

 

0
 

0
0

 
0

0
 

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
 

0
0

0
 

!2l:z!2dzz::!2::zz6!2%
%

 

3
3

3
3

3
3

3
3

3
3

3
3

3
3

3
7

3
7

7
 

7
 

7
7

 
3

3
3

3
3

3
3

3
3

3
3

3
3

3
3

3
3

,
 
I
 

u
u
u
u
w
u
u
u
u
u
w
u
u
u
w
u
u
u
u
 

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
 

\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
 

w
w
u
w
w
w
w
w
w
w
w
w
w
w
w
u
u
u
u
 

a
a

a
a

a
a

a
a

a
a

a
a

a
a

a
a

a
a

a
 

oc 
A
=
 

w
 

o
w

 
I
 

z
x

 
I-
 

W
I
-

A
 

w
 

x
w

o
 

-
u

 
m

c
n

 
c- s

 
.- 

L
W

 
u

n
u

 

000680 



7
 

3
 

7
7

3
3

3
3

 

u
 
u
w
o
u
w
w
 

Y
 

Y
Y

Y
Y

Y
Y

 
\
 
\
\
\
\
\
\
 

u
 
u
u
w
u
u
u
 

3
 

3
3

3
3

3
3

 

0
 

0
0

0
0

0
0

0
0

0
0

 
*
-
-
-
w

l-
*
-
a

U
 

U
U

U
U

N
U

U
U

U
t
r
 

3 
3

3
3

3
3

3
3

3
3

7
 

3
 

7
7

3
3

3
3

 

4 U
 

c
 

w
w
w
w
w
u
w
w
u
o
 

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

 
\
\
\
\
\
\
\
\
\
\
 

w
w
w
w
w
w
w
w
w
w
 

a
a

a
a

a
a

a
a

a
a

 

w
 
u
w
w
w
u
u
 

Y
 

Y
Y

Y
Y

Y
Y

 
\
 
\
\
\
\
\
\
 

w
 
w
w
w
w
w
w
 

a
 

a
a

a
a

a
a

 

r
 

N
 

C
 

N
 

3
 

.C
 

N
O

 
0

1
 

I
 U

b
 

u
o
a
o
 

0
1

-
 

V
IN

 
L
N

?
O

. 
5
 

\
 

U
O

O
 

J
 

O
N

 a
 

a 
0

0
 

0
0

 
0

0
0

0
0

0
0

0
0

0
 

L
n
C

O
U

b
N

U
U

U
U

P
l 

U
P

lU
P

lN
U

e
U

U
N

 

0
 

0
 

0
 

0
0

0
0

0
0

 
u

 
u

--u
-u

 
u

 
m

m
m

u
u

u
 

-2
 

r
-
 

*- 
J
 

Q
 

l
a

 

n
u

) 

E
 

r
m

 
V

Im
 

.C
 

r
-
 

O
N

- 
.- 

L
 

r
e
 

u
)
r
 

a
m

 
>

=
 

C
 

m
m

 

-
u

 
.- 

c
n

 
0

 
r

 
.- z .- L

 
e 
U

 
0

 
L

 

c
 

U
 

m
 

m
 

3
.
 

3
3

3
3

3
7

 

w
 
w
u
w
w
w
w
 

Y
 

Y
Y

Y
Y

Y
Y

 
\
 
\
\
\
\
\
\
 

u
 
w
u
w
w
w
w
 

3
 
~
a
a
a
a
a
 

0
 

0
0

0
0

0
0

0
0

0
0

 
N

m
M

w
l-N

N
N

N
N

 
w

lN
-W

IN
U

U
U

U
U

 

0
 

0
0

0
0

 
0

 
N

 
N

0
.N

N
O

D
N

 
u

 
u

u
u

u
0

.
u

 

3
 

7
 

3
3

-
2

3
 

0
 

2
 

4 e U
 

c
 

7
 

3
 

1
3

7
7

7
3

 

i 
.

O
 

C
 .- 

O
r
 

a- 
m

 
u
c
 

E
 

O
X

 
r

e
 

C
 m

 
e
c
 

U
O

 
e.- . 
-

r
o

 

.
L
 - E
 :
 

0
 

0
0

0
0

0
0

0
0

0
0

 
m

-
b

c
9

u
b

b
b

h
b

 
L
n
L
n
c
m

N
U

U
U

U
N

 

3 

a
 

w
 

w
w

 

m
 

e 

1 L m
 

n
 



5 896 

U
 

N
 

L
 

al 
Y

 
0

 

m
 

.
C
 

e a
 
c
 

U
 

.. . 

.: 
. 

, 
..,..I 

? . 
.

.
 

-
_

.
 

0
 

-1
 

4 9
 

U
 

c
 

3 a. 
-1

 
U

 
c
 

e U
 

c
 

C
 

0
 

3
 

.
L
 

-
0

 
0

1
 

o
n

\
 

m
- \
 

O
N

-
 

al 

A
;d6 
a

.N
?

?
 

5
 

u
o
o
 
a 

m
 

0
 

-1
 

E a 

'.. t 
E a 

.
a

.
 

0
 

0
 

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
 

0
 

a
 

b
a

a
a

a
a

a
a

a
a

a
a

m
-

a
m

N
 

u
 
-
u
 e
 u
 u
 u
.
u
 u
 u
 u
 u
 u
 N

r
 e
 D

m
 

0
0

 
0

 
0

0
 

0
 

0
 

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

 
U
 
g
N
U
U
U
U
Q
U
U
e
-
U
N
U
U
 

U
 

N
e

e
e

U
r

U
e

U
c

U
N

a
U

8
 

0
 

0
0

 
0

 
0

0
0

0
0

0
0

0
0

0
 

0
0

0
0

0
0

 
N
 

O
a

N
N

N
N

m
N

N
N

N
N

c
O

N
h

Q
 

U
 

-
c

e
e

U
e

r
e

U
U

a
U

N
-

U
a

N
 

8, 
.C

 
2 U

 
v
) 

W
 

II 
II 

I1 
I1 

II 
II 

Y
 

7
 

i 
.

O
 

C
 a- 

o
u

 
Y

C
 

.- 
m

 

Ed 
o

x
 

000682 



U
Z

 
U

-
 

s- 
3

 
n
u
) 

,
a

 

E
 

u
m

 
m

m
 

L
 

c
o
 

.C
 

U
d

 

ur- 
.
C
 
L

 

u
a

t 
u

)
U

 

.L C 

m
m

 

a
tm

 

-
u

 
.C

 

c
n

 

m
 

0
 

.C
 

U
 

N
 

L
 

Q
) 

U
 

0
 

.
L
 

m
 

m
 

r
 

U
 

I 

s 3 n
 

L-1 
U

 
c
 

s U
 

.C
 

N
 

C
 

N
 

3
 

N
O

 
0

1
 

I
 U

b
 

\
t
O

Q
 

o
n

\
 

v
)N

 

a
 

3 4 s U
 

c
 

3 

0
0

0
0

0
0

0
 

0
 

N
N

N
N

N
N

N
 

N
 

m
m

m
m

m
m

m
 

m
 

3
a
a
a
a
z
a
 
a
 

0
0

0
0

 
0

 
m

m
m

m
 

m
 

.0
.0

9
.0

 
‘0

 

-
I 

a
a
a
a
 

m
 

w
w
w
w
w
w
w
~
w
 u
u
w
w
 

u
 

Y
Y

Y
Y

Y
Y

Y
Y

Y
 

Y
Y

Y
Y

 
Y

 
\
\
\
\
\
\
\
\
\
 
\
\
\
\
 
\
 

u
w
w
u
w
w
w
~
w
 w
w
w
w
 
w
 

a
a
a
a
a
a
a
a
a
 

3
 

0
0

0
0

0
0

0
0

0
 

wwwwwwwww 
a
a
a
a
a
a
a
z
a
 
a
a
a
3
 

m
 

-
I 

=
a

3
3

 
-
I 

0
0

0
0

0
0

0
 

0
 

N
N

N
N

N
N

N
 

N
 

m
m

m
~

m
m

m
 m

 

~
a
3
3
3
3
a
 3 

0
0

0
0

 
0

 
3

3
3

3
 

fi 

a
 

W
 

W
I

-
 

S
W

 

a
.

 s
 

e
 

W
 

-
I 
* >

 
L-1 
>

 
I
 
c
 

W
 

E B s S U
 

IN
 

-1
 

W
>

 
Z
I
 

=
E

O
 

U
&
 

o
n

 

e
n

 
Z

b
 

n
a
! 

I
W

 
-
 

W
N

S
 

P
: 

0
-
I
-
I
 
f
-
 

Z
*

>
W

-
.

f
W

 
U

S
S

f
W

O
Z

 
X

C
C

O
A

-
I

W
 

W
W

W
I

-
O

*
N

 
S

E
S

W
a

a
f

 
I 

I
 

l
U

U
U

W
 

N
U

U
U

U
U

m
 

Z
B

P
 
c
 3

 

u
 

Y
 
\
 

V
 

3
 

0
 

N
 

m
 

3
 

3
 

W
 

Y
 
\
 

la
 

3
 

0
 

w 3
 

3
 

u
 

Y
 
\
 

W
 
a
 

0
 

N
 

m
 

a
 

W
 

-
I 
I
 

. 

000683 



0
 

.
r
 

- 
C

 
N

 
3

 
N

O
 

0
1
 

I
 u

l- 
U

O
Q

 
0

,
-

 
m

N
 

Q
N

O
.0

. 
5
 

\
 
u
o
o
 

O
N

2
 

0
) 

a
 

3 o
 

A
 

U
 

c
 

0
 

>
 

Y
 

.C
 

c
 

C
 

0
 

a
 

-0
 

0
1

 
8 
e
th

 
U

O
Q

 
o
s
\
 

m
-
 

a
?
?
?
 

5
 3 

u
o

o
 

3
 

O
N

 w
 

0
 

A
 

U
 

0
 

m
 

0
 

0
0

0
 

0
0

0
0

0
0

0
 

0
0

0
0

 
0

0
 

W
W

~
 

m
rn

m
.0

-a
r-i 

~
l

-
r

n
m

-
m

~
 

N
N

W
 

N
N

N
m

W
W

N
 
N

-
N

N
h

N
N

 

a
a
a
 
a
a
a
3
 

3
3

 
a

m
3

3
7

3
a

 

5 896 

0
 

0
0

0
 

0
0

0
0

0
0

0
 

0
0

0
0

0
0

0
 

Q
Q

.O
 

o
3

Q
Q

.0
W

.0
Q

 
O

D
N

Q
W

Q
Q

Q
 

N
N

U
l 

N
N

N
U

lU
U

lN
 

N
N

N
U

lN
N

N
 

7
 

7
 

3
3

3
 

3
3

3
3

7
3

3
 

3
7

3
3

3
3

3
 

1
1

1
1

 
I

I
I

I
I

I
 

U
 

?
 

U
 



E
 

u
m

 

"P
 

so 
.- U

-
 

m
- 

.C
 
L

 
u

o
 

>
X

 
C

 
-

u
 

C
O

 
0

 
e, 

N
 

L
 

al 
U

 
0

 

a
m

 

o
m

 

.- 
.
L

 

m
 

.C
 

2 m
 
z
 

V
 

c
 

4 u
 
c
 

0
 

>
 

U
 

.C
 

C
 

3
 

U
 

d
 

a z 0
) 
e
 

n
 

4
 

V
 
c
 

e U
 

.C
 

C
 

3
 

U
 

4
 

7 e s 4 e V
 
c
 

U
 

.- C
 

3
 

U
 

V
I 

o
 
e
 

- a 2 O
 

2
 

V
 
c
 

0
 

>
 

U
 

C
 

3
 

.C
 

U
 

d
 

a 2 o 
e
 u) 

L
 

al 

i
 

-m
 

m
 

L
 

O
 

0
0

0
 

2
3

3
 

3
3

3
 



I 

. . . . . . . . . . 
m

n
 a

l
e

e
 

C
-

u
u

r
 

*- 
6,- 

L
a

lO
W

W
 

0
- 

“,?
S

5
5

 
=J ?%

%
 

88 
0

) 
m

a
n

 
x

m
 

C
Y

 
c
’
 

0
 

m
 



E
 

r
m

 
m

m
 

c
o
 

0
 

m
m

 
m

a- 

am
 

L
 

.C
 

U
-
 

.- 
L

 
u
a
 

u
)
U

 

>
L
 

C
 

-
U

 

C
P
 

0
 

U
 

N
 

L
 

a 
U

 
0

 .C
 

.C
 

m 
.C

 

2 m 
c
 

u
 ~ 

, 
;
 
I
.
 

i 
'. 

.. . . .. . . . . U
 

0
 

m
 

W
 
z
 

C
 

'
0

 
C

 a- 
o

r
 

u
c
 

a- 
m

 

Cd 
o

x
 

r
a

 
C

 
.C

 
d
 



C
b 

0
 

.- U
 

m N 
.C

 

5
 

u
o

 
o
s
 

I
 U

h
 

u
o

m
 

0
1

\
 

v
)U

 

\
 

m
o
o
 

O
N

 

n
o

?
?

 

r
 

0
 

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
 

m
-.o

m
m

o
m

m
m

m
m

m
-a

m
m

m
m

m
- 

U
r

~
N

e
~

N
N

U
U

e
e

m
N

N
-

U
~

U
 

a
7
7
a
a
a
a
a
a
a
a
3
7
a
a
 
a
 

II 
II 

II 
II 

II 
II 

r
 

?
 

a
 



.
L
 

U
 

N
 

L
 

U
 

0
 

m 
.
L
 

e m s U 
n

 
2

 
U

 
c
 

0
 

w
 

U
 

.C
 

C
 

3
 

U
 

d
 

a 2 9
) 
a
 2 Q
 

E m 0
 

7
7

7
7

7
 

-
7

7
7

a
3

3
3

3
3

 

v
v

v
v

v
v

v
v

v
v

 
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
 

\
\
\
\
\
\
\
\
\
\
 

w
v

v
v

v
v

v
v

v
v

 
3

3
3

3
3

3
3

3
3

3
 

0
0

0
0

0
 

0
0

0
0

0
0

0
0

0
0

 
a

O
Q

)P
)b

r
)V

\
V

IV
\

V
lV

\
 

u
~

-
r
)
N

u
u

u
u

u
 

3
3

3
3

3
3

 

7
 

3
 

V
 

Y
 
\
 

V
 

3
 

0
 

VI 
u
 

3
 

7
7

 
7

-
3

-
7

3
 

v
v

v
v

v
v

 
Y

Y
Y

Y
Y

Y
 

\
\
\
\
\
\
 

v
v

v
v

v
v

 
3

3
3

3
3

3
 

7
3

 
3

 

.- 

a
 

0
30

6
8

9
 



U
 

m N 
L

 

U
 

0
 

L
 

r
 

u
 

.C
 

m m 

- r4
 

u
o

 
0

1
 

I
 u

th
 

u
o

a
 

0
1

\
 

"
U

 
\
 

m
o

o
 

O
N

 

O
O

?
O

. 

. 
. 

.. 

7
 

3
 

W
 

Y
 

\
 

0
 

3
 

0
 

m
 

U
 

3
 

w
 
c
 

a
 

U
 

m
 

7
7

7
7

 
7

7
7

 
7

7
 

7
7

3
3

3
3

7
3

3
3

7
3

3
7

7
7

7
 

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

 
~

U
I

A
m

I
A

m
e

m
m

I
A

h
m

M
~

--N
 

-
m

u
u

u
u

-
u

u
u

N
u

N
-

m
u

-
 

7
 

3
3

3
3

 
3

3
3

7
3

3
7

7
 



7
3

3
3

 

w
w

w
u

o
u

w
 

w
 

u
w

u
w

 
Y

Y
Y

Y
Y

Y
Y

 
Y

 
Y

Y
Y

Y
 

\
\
\
\
\
\
\
 
\
 
\
\
\
\
 

w
u

u
u

u
u

u
 

0
 
u
u
w
u
 

3
3

3
3

3
3

3
 

3
 

3
3

3
3

 

0
0

0
0

0
0

0
 

0
 

0
0

0
0

0
0

0
 

0
 

N
N

N
N

N
N

N
 

N
 

3
=

a
3

3
~

=
1

 
a
 

W
 

2
 

U
 

7
 

3
 

W
 

Y
 
\
 

u
 

3
 

0
 

0
 

u
 

7
 

m
 

a
 

W
 

P
I

 
w

e
 

-
x

 
w

 
c
 

3
 

W
 

Y
 
\
 

u
 

3
 

0
 

0
 

N
 

3
 

W
 

000691 



6 896 

4 9 u
 
c
 

Y
 

3 

v! 
c
 

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

 
O

O
O

Q
O

O
O

 
N

N
U

 
N

N
N

U
U

V
N

 
N

N
N

U
,a

N
IO

 



n
 

A
 

U
 

C
 

B U
 

I
C

 

C
 

3
 

U
 

d
 

2 s Q
 

a
 2 P- 

2 U
 

m 
n

 

0
0

0
 

0
0

0
 

m
u
u
 

a
a
 

II 
II 

I1 
II 

II 
II 

Y
 



In
 

0
 

c
 r; 
N

 

-
9

u
 

Is
) 

0
3

 
?

 
r; 
N

 

9 U
 

.C
 

C
 

3
 

U
 

3
 

u
) 

al 
a

 

d
 

s a a U
 

c
 

B U
 

.- C
 

3
 

U
 

d
 

2 s 2 9 al 
a

 

0
 

-
I 

U
 

.C
 

C
 

3
 

U
 

u) 
al 
a

 

d
 
a 

s a
 

a
 

U
 

c
 

B U
 

.C
 

C
 
a
 

U
 

u) 
al 
a

 

d
 
a 

s u) 
L

 
al 

!?
i 

L
 

m 
n
 

6 896 
U

 
a
 

0
0
0
6
9
4
 



'
L

 . . 
'

I
 

ln 
U

 

3
 

ln 
0

) 
a

 
u 

u
 .- 

*- 
c 

n
m

 

0
 

d
 

,
P
 

2.5 
cn 
U
-
 

D
L

 
al 

U
 

.C
 

n
 L 

I
S

 

'. 

i? In
 

0
 

.: 
, 

? 

0
 

-1
 

U
 

c
 

g U
 

.C
 

5 U
 

d
 

a a8 a 

0
 

-1
 

-1
 

u
 
e
 

n
 

9 U
 

.C
 

C
 

3
 

U
 

d
 

a 3 5 B Q
 

a
 

W
 
c
 

U
 
c
 

C
 
a
 

e, 
d
 

a 3 al 
a

 

n
 

-1
 

u
 
c
 

0
 

w
 U
 

.C
 

5 U
 

3
 

m
 

al 

d
 

a
 

5 ln 
L

 
Q

 

i L m
 

n
 

L". 
C

 

y. a 

000695 



ul 
U

 

I 

4 2 s z: P
 

d
 

u
 
c
 

e 

.E 
c
 
c 

x 
.C

 
.C

 

o
x

x
 

-
c
o
 

0
 

I
 r
 n

3
 n

J
 

0
0

1
r

*
r

 
N

N
O

O
O

O
 

g
g

c
c

c
c

 
C

 C
 
N

 N
 N

.N
 

-- .- PIP142 
c

-
c

o
o

 L
L

L
L

 
.
I
 1

-
-

0
0

0
0

 
m

-m
 

. 
-u

u
J

=
J

=
J

=
x

 
h
.h
 

m m u o
 o

 o
 

. 
-

u
u

m
m

m
m

 
m

-m
 

n
n

x
 X

U
U

-
 

- - -- 
. 

r
w

o
o

o
o

u
 

N
N

I
X

X
X

O
O

 

5.896 

0
0

0
636; 



s 

.. .. .. .. .. Y
 

0
 

m
 

n
 

2
 

u
 
c
 

0
 

>
 

Y
 

.
C
 

s U
 
- 3 al 
Q

 

0
 
a
 

2
 

V
 

I- 

n
 

9 C
I 

C
 

3
 

.C
 

Y
 

In 
0

) 
Q

 

d
 
a 

5 5 u
 

I- 

O
 

>
 

Y
 

.
C
 

C
 

3
 

Y
 
- 3 5 0

) 
Q

 

n
 

2
 

U
 

I- 

O
 

>
 

Y
 

.
L
 

C
 

3
 

Y
 
d
 

3 5 al 
= In 
L

 
al 

I L m
 

n
 

3
 

3
 

a
 

3
 

3
 

u.! 
c
 

?
 

u. 

000697 



5 896 

v1 ?
 

c
 

U
 

C
 

.
O

 

c '- 
o
r
 

.- 
m

 
U
C
 

E
 

o
x
 

'al
 
C
 m 

w
c
 

Y
O

 

0
 .- 

-
u

 

.C
 
4
 

&
 

O
m

 
C
 

.- 
L

 
\
o
 

.- 
v
) 

m
a

l 
m

u
 

P' 

000698 



m
 

Y
 

d
 

3, al 
a

 
U

 
U
 
r
 .- 

.- c 
n

m
 

0
 

,
P
 

:.!? v
) 

I&
- 

a
L

 
al 

E5 
.- Y

 
.C

 

n
 

m
 

0
 

ri 
N

 

rc N
 

I
 

-,.: . 
, 

&
 
a
 

V
 
c
 

9 U
 

.C
 

s Y
 

m
 

a
l 

d
 
a 
a

 

5 a. 
-1

 

V
 
c
 

g U
 

.
L
 

C
 

3
 

U
 

d
 

3, 5 a
l 

a
 

a. 
a
 

u
 
c
 

9 U
 

.
L
 

C
 

3
 

Y
 

d
 
a 3 5
 

4 a
 

V
 
c
 

0
 

>
 

U
 

.C
 

C
 

3
 

Y
 

d
 

i a 5
 e al 

E m a. 

7
 

3
7

3
-

 

c
c

 
.- 

.- 

L" 
- ?
 

a
 

.. 
e
'
&
 

"b 
P Ea 

000699 



I
 

U
 

n
 

-1
 

u
 
c
 

0
 

5
 

I! 4 u
 
c
 

0
 

>
 

U
 

.
L
 

C
 

3
 

?
-
I
n
 

E
m

%
S 

F
e

n
-
 

U
 

3
 
I
 

0
) 

&
 

O
W

 

In
 

0
 

Y
-

 

I
 

L
 

al 

i L m 
n

 

5 896 

0
 

0
0

 

2% a
a
 

c
c

 
x

x
 

0
0

 
.C

 
C
.
r
 c 

u
m
u
m
 

.C
 

.C
 

al 
U

 

i 
.
o
 

C
 *- 

O
W

 

a- 
m 

U
C
 

O
K
 

Y
-
a

l 
C
 m 

a
l
e
 

U
O

 
al .- 
.C

 
d
 

d
U

 

E
m
 

P' 
.- 

L
 

\
O

 

*- 
m

 
m

a
l 

m
u

 
.
L
 .
L
 

U
 .- 
m

o
 

2?g* 
P
-
c
c
 

"=
 33 

u
m

 
0

 
u

>
 

0
.- 

al 
u

u
 

U
U

 
0

 
Q

O
m

3
 

I1 
I1 

II 
11 

11 
I1 

II 
I1 

II 
L

 L
 

000700 



m 
U

 
d
 

z E
 

0
 

U
 

Y
.C

. 
.- c 
a

m
 

,
P
 

r.3
 

0
 

u
l 
U
-
 

E
L
L
 

al 

si U
 

a
 

c
 .C

 

6. 
0
 

a
 

2
 

2 9 U
 

.- C 3
 

U
 

d
 

2 2
 0
 

a
 

a
 

2
 

U
 

c
 

0
 

>
 

U
 

.C
 

C
 

3
 

U
 

d
 

2 s al 
E

 

a
 

-
I 

V
 
c
 

0
 

w
 

U
 

.
L
 

C
 
a
 

U
 

d
 

2 s a
l 

E
 

a
 

-
I 

V
 
c
 

O
 

w
 U
 

.C
 

C
 

3
 

r
 

d
 

2 2 al 
E

 

2 2 al 

i
 m 

a
 

v
u

 
Y

Y
 

\
\
 

v
u

 
3

3
 

0
 

0
0

 
z$! 

Y
 

3
7

7
7

 

v
v

u
v

 
Y

Y
Y

Y
 

\
\
\
\
 

v
v

v
v

 
3

3
3

3
 

3
 

II 
I1 

II 
II 

II 
II 

II 

Y
 

U
 

=
a
 

7
W

 
I
u

l
 

0
 

?
 

a
n

 

h
a

 
Y

 
L

 ..?
 

82 z 
ans 
al m- 

-
u

 
m c

a
 

C
*
-
X
 

.- 
L

W
 

U
o

-
Y

 

VI ?
 

- U
 

r' 
.
o
 

C
 .- 

O
r

 
*- 

m 
U

C
 

Ed 
o

x
 



a
 

n
 

-1
 

U
 

c
 

e 5 4 e U
 

c
 

u
) 

L
 

Q
 

K m n
 

5 896 

0: 
0
 

0
0

0
0

0
0

0
0

0
0

0
0

0
 

3
 

3
 

3
3

3
3

3
3

3
3

3
3

3
3

3
3

3
3

3
 

9
 

?
 

a
 

c
 



v
) 

U
 

m
 

0
 

rL N
 

ri 
N

 .
-

 
U
 

0
 

m
 

n
 

-
I 

U
 

c
 

9 U
 

I
C

 

C
 
a
 

U
 

d
 

2 3 Q
) 

a
 

n
 
a
 

U
 

c
 

9 U
 

.C
 

C
 
a
 

U
 

d
 

2 s 4 Q
) 
e
 

U
 

c
 

0
 

w
 

U
 

.C
 

C
 
a
 

U
 

d
 

2 2
 

4 9 Q
) 
e
 

U
 

c
 

U
 

.C
 

C
 
a
 

U
 
d
 

2 3 9
) 

a
 

v
) 

L
 

Q
) 

i 2 0
 

n
 

7
 

7
-

7
7

 
7

7
 

7
 

e
a
a
e
a
a
a
a
1
a
a
e
e
a
e
e
a
e
1
 

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
 

O
O

O
O

O
O

O
O

M
O

O
O

O
O

O
O

O
O

O
 

N
N

N
-
-
-
-
-
Q

N
N

N
N

N
-
N

N
-
-
 

x
 

a
a
a
a
a
a
a
a
o
a
a
a
a
a
a
a
a
a
a
 

e
e
a
e
a
a
a
a
1
a
a
e
e
e
e
a
a
e
a
a
a
 

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
 

o
o

o
o

o
o

o
o

m
o

o
o

o
o

o
o

o
o

o
o

o
 

N
N

N
-
c

-
-
-
h

N
N

N
N

N
-
N

N
-
-
-
N

 

X
 

a
a
a
a
a
a
a
a
a
a
a
a
3
a
a
a
a
a
a
a
a
 

C
 

.
o

 
C

 .- 
o
u
 

.- m 
U
C
 

Cd 
o

x
 

'
c

Q
)
 

C
 

Q
)c

 
u

o
 

4
I.C

 

.C
 d
 

m 

-
u

 

&
 

zm 
P' 
.- 

L
 

\
o

 

*- 
v
) 

v
)
Q

)
 



Q
 

d
 

u
 
c
 

0
 

w
 s 4 U
 

c
 

0
-

 
w

 

U
 

5.898 

o X
 

2
 

o 
U

 

'c
 

m 
- 

Q
-N

N
O

O
U

O
 - 

-r
J

m
u

u
m

a
 

O
N

N
N

N
N

N
 

C
C

C
 

Z
L

L
 

_
.
 'c
'c

 
*-- 

.. 
C

C
F

C
C

C
C

 
m

m
m

 
o
o
o
 

E
E

L
 c b b b b

b
 b b

Z
i

i
i

 c ~
5

5
.5

 
o 

?
?

~
.-

-
-
-
d

-
d

-
u

 
v
) 

v
) 

In
*
-*

- 
m m 

L
 c 

u
-u

-u
o

 
- 0

 
L
 0

 
L

 0
 

L
 0

 
L

 0
 

L
 0

 
L

 0
 

L
.
-
?
?
?
?
?
 

0
 

aa8 
o o 

v
) al 
& 

L
 u u u

u
 u u u- 

0
 0

 0
 
L

 
L

U
U

 

u
u
u
u
u
u
u
u
u
u
u
o
w
w
w
w
w
x
x
-
Y
 

000704 



m U 
d
 

a 
*
u
 

a
 

U
 .- 

a- 
c 

I
L

 

0
 

v
) 

L
L

- 

o
m

 
m

 

r.3
 

a
L
 

a
-
 

@
 U
 

.
L
 

n
 

ti 

h
 

E$&O;; 
o

w
 \ 

U
 

'
0

 
m

 4 9 u
 
c
 

U
 

.L
 

C
 
a
 

U
 

d
 

a s a 
a

 

a
 

-1
 

W
 
c
 

9 U
 

.C
 

C
 

a
 

U
 

d
 

a 2 5 B a 
a

 

u
 
c
 

U
 

.C
 

C
 

3
 

U
 

d
 

a 2 a 
a

 

n
 

-1
 

u
 
c
 

e U
 

.
L
 

C
 
a
 

U
 

d
 

a 3 a 
a

 E a ! L m
 

n
 

3
3

3
3

3
3

3
3

3
3

3
3

3
3

3
3

3
3

3
 

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
 

r
r

r
r

r
r

r
r

r
m

-
r

r
r

r
c

r
r

r
 

N
N

N
r
r
r
-
r
r
V

#
N

N
N

N
r
N

N
-
-
 

al 

X
 

.z 
a 
4

4
 

L
 

m
 

II 
II 

I1 
II 

I1 
I1 

Y
 

C
 

.
O

 
c *- 
o

u
 

U
C

 
a- 

m
 

m
 

E-, o
x

 
r

a
l

 
C

 

a
le

 
Y

O
 

.
L
 d
 

m
 



... . 
:
 ',. : 

4 U
 

c
 

0
 

w
 

s 4 e U
 

c
 

s 

5 898 

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
 

N
N

N
r
-
-
-
-
N

i
n

N
N

N
N

r
N

N
-
-
-
N

 
N

N
N

-
-
-
r
-
r
N

N
N

N
N

-
N

N
-
-
r
N

 

al 
al 
U
 

U
 

X
 

L
 

.C
 

m 



r 
Y

 1
 

I
'

 

rL 
N
 ?
 

it .i, 
N
 

Y
 

0
 

m
 P Y

 
I

C
 

s Y
 

3
 

ln 
o, 
a

 

4
 

s 0
 

A
 

u
 
c
 

B Y
 

.C
 

C
 

3
 

Y
 

d
 

1 a
 

s 0
 

A
 

V
 
c
 

9 Y
 

.
L
 

C
 

3
 

U
 

3
 

ln 
o, 
= d
 

0
 

2
 

4 0
 
c
 

0
 

>
 

Y
 

.C
 

C
 

3
 

Y
 
- 1 s r L 

E m n
 

U
 

rn '" ?
 

c
 

U
 

0
0

 
0

0
0

0
0

0
0

0
0

0
0

0
0

 
E

E
E

E
E

E
E

R
S

E
2E

R
 

C
 

.
o

 
c
 *- 

O
W

 

U
C
 

.- 
m 

E
 

o
x

 
r

o
,

 
C
 m 
4
c
 

U
O

 
4

 *- 
-
4
4
 

.C
 
d
 

&
 

o
m
 



In 
‘

0
 

In 
a

 
V

 
U

 

u
 .- 

a- 
c 

I
L

 
0

 
v
) 

L
L

d
 

\
m
 

a
L

 
a
l 

d
 
a 

o
m

 
m

 

. 
I

.
C

 

4 2 d
 

a 
rL 

9
) 

N
 

a
 c al 

i L m 
o
 

7
7

 
7

 
7

 
7

7
 

7
 

7
 

a
a

a
Z

a
a

a
c

3
 

a
a

 
a
 

a
 

w
u
w
w
u
w
w
w
 
o
w
 
w
 
u
 

Y
Y

Y
Y

Y
Y

Y
Y

 
Y

Y
 

Y
 

Y
 

\
\
\
\
\
\
\
\
 
\
\
 
\
 
\
 

w
u

w
w

l3
w

u
w

 
o
w
 

0
 
w
 

~
a

a
a

a
a

a
a

 aa
 

3
 

3
 

u
w
u
w
w
w
w
w
 
o
w
 
w
 
w
 

Y
Y

Y
Y

Y
Y

Y
Y

 
Y

Y
 

Y
 

Y
 

\
\
\
\
\
\
\
\
 
\
\
 
\
 
\
 

u
w
u
w
u
w
u
w
 
w
w
 
u
 
w
 

a
a

a
a

a
a

a
a

 
3

3
 

3
 

3
 

0
0

 
0

 
0

 
0

0
0

0
0

0
0

0
 

0
0

 
0

 
0

 
Z
R
Z
Z
Z
Z
Z
Z
 ss s s 

3
3

3
3

3
3

3
3

 
3

3
 

3
 

3
 

al 

5 

7
7

7
 

3
3

3
 

u
w
w
 

Y
Y

Y
 

\
\
\
 

U
U
U
 

a
a

a
 

0
 

0
0

0
 

0
-
-
 

N
U

U
 

a
a

3
 

7
7

7
 

3
3

3
 

w
u
u
 

Y
Y

Y
 

\
\
\
 

w
o
w
 

3
3

3
 

0
 

c
u

u
 

8
8

8
 

I 

3
3

3
 

d
 

0
 
f 

.. 
-2 

5 898 

i 
.

O
 

c a- 
o

u
 

U
C

 
.- 

m 

%
 

o
x

 
’c

a
l

 

.C
 
d
 

a 
a

lc
 

U
O

 
a

l .- 

000708 



m U 

.
.

 
. 

1' 
,. 

In 
0

 

-.a
&

 
o

w
 

v
) 

In 
0
 

L
n

 
0
 

a
 

A
 

U
 

c
 

e U
 
c
 

C
 

3
 

U
 

d
 

2 z? 9
. 

al 
a

 

a
 

-
I 

U
 

*
 U
 

C
 

3
 

.
L
 

U
 

d
 

3
 

e
 

E s a
 

-
I 

V
 
c
 

a
 

>
 

U
 

.C
 

C
 

a
 

U
 

d
 

a z? al 
O

L 

&
 

-1
 

u
 
c
 

5 U
 

.C
 

C
 

3
 

U
 

d
 

a z? 0
 

a
 

m L al 

E 2 m a 

v
v
v
v
v
v
v
v
 

Y
Y

Y
Y

Y
Y

Y
Y

 
\
\
\
\
\
\
\
\
 

v
v
v
v
v
v
w
v
 

3
 3

 3
 3

 3
 3

 3
 3

 

a
a
 

v
u
 

Y
Y

 
\
\
 

v
v
 

a
a
 

0
0

 
m

m
 

u
u
 

3
3

 

a
 

V
 

Y
 
\
 

V
 

3
 

3
 

V
 

Y
 
\
 

V
 
a
 

3
 

3
 

3
3

3
 

v
v
v
 

Y
Y

Y
 

\
\
\
 

v
v
v
 

3
3

3
 

0
 

0
0

0
 

N
e
U
 

r
m

m
 

v
v
v
v
v
v
v
v
v
v
v
v
v
 

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
 

\
\
\
\
\
\
\
\
\
\
\
\
\
 

v
v
v
v
v
v
v
v
v
v
v
v
v
 

a
a

a
a

a
a

a
a

a
a

a
a

a
 

0
0

 
0

0
0

0
0

0
0

0
0

0
0

0
0

 
o
o
o
o
o
o
o
o
b
o
m
o
o
 

Q
m

m
m

m
m

m
m

m
m

m
m

m
 

3
3

3
 

d
 

0
 

f 

u
 

m
 ?

 
a

 



UI 
U
 

4
 

a 
u

u
 

a 
a

 

r
 .- 

a- 
c
 

m
 

'
L

 
0

 

o
m

 

E-. 
:.!? 

. i
 

z! 
.
a
 

2
 

V
 
c
 

P s 

U
 

P.6 
4
%
 

82 z 

n
u

l
 

I
-
3

 
0
 

r
e

 
L

 .. 
I
 

a
 m

c
 

m c
o
 

-4.4 

C
- 

aL 
.C

 
L

W
 

Y
o

u
 

3
3

3
3

3
3

3
3

 
3

3
 

3
 

3
 

3
3

3
 

v
o

w
 

Y
Y

Y
 

\
\
\
 

v
u

v
 

3
3

3
 

0
 

0
0

0
 

N
U

U
 

c
m

m
 

3
3

3
 

d
 

0
 



v
) 

Y
 

d
 

2 
u

o
 

0
 

a
 

U
.C

 

*- 
c 

o
m

 
m
 

I
L

 
0
 

v
) 

L
L

- 

a
L

 
al 

z.2 U
 

o
 

.
L
 

L
.

'
 

-$ti-- 

s 
o

w
 

v
) 

d
 

0
 

3
3

3
3

3
3

3
3

 

3
3

 

v
u
 

Y
Y

 
\
\
 

v
u
 

3
3

 

0
0

 
Q

Q
 

u
u
 

-J 3
3

 

3
3

 

v
v
 

Y
Y

 
\
\
 

v
u
 

a
a
 

0
0

 
0

0
 

m
m

 
N

N
 

3
3

 

-J
 

3
 

U
 

Y
 
\
 

u
 

3
 

0
 

Q
 

U
 

3
 

a
 

W
 

Y
 

\
 

V
 

a
 

0
 

0
 

m
 

N
 

a
 

-J 
3

 

U
 

Y
 
\
 

0
 
a
 

0
 

Q
 

U
 

a
 

3
 

u
 

%
 

\
 

U
 

3
 

0
 

0
 

N
 

m
 

a
 

0
 

0
0

0
 

N
U

U
 

m
a

m
 

3
3

3
 

3
3

3
 

0
 

0
0

0
 

0
0

0
 

-
N

N
 

-m
m

 

a
a
a
 

I 
I1 

II 
II 

II 
II 

11 
I1 

a
 



0
 

Y
 

r; 
Iu
 

In
 

-
0

0
 - 

0
3

 

.. .. .. .. .. 
m
a
 e-- 

C
-

r
u

u
 

m
r

r
 

L
 e

n
u

u
 

0
-
 

e
2

2
5

5
 

=J ?&& 
88 

J
o

n
 

I-
Y

 
Y

 

0
 

m
 

0
 

2
 

u
 
c
 

B Y
 

.C
 

C
 

a
 

Y
 
d
 

a
 

a
 

!& 3 a
 

A
 

u
 
c
 

B 4
4

 
c
 

C
 

a
 

Y
 

d
 

2 s e 
a

 

n
 

u
 
c
 

0
 

>
 

Y
 

C
 

.C
 

a
 

Y
 

v
) 
e 
a

 

d
 

a
 

3 4 B U
 

c
 

Y
 

.
L

 

C
 

3
 

Y
 

d
 

2 3 e 
E

 

u) 
L

 
e 

1 L m 
n

 

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
0

0
 

~
4

~
E

E
E

E
E

R
E

~
4

E
~

~
%

X
~

4
4

~
 

.. ", 
U
 

- -- 
V

I- 
C

I 

u
-
a
 

al 
e

m
 

V
I 

C
 

.
o
 

c
 *- 

o
r

 
.- 

m
 

Y
C

 

Ed 
o

x
 

r
e

 
c e
c
 

r
o

 
e*- 
-

r
 

.
L

 m 

53 
u

m
 

m
r

 
.- 

L
 

\
o
 

c
 

.- 
v
) 

v
)

Q
 

U
IU

 
.C

 
.C

 

k
 

'28 
F E

a
 

X
'S

E
C

 

e
3
 

11 
18 

11 
11 

11 
11 

11 
11 

11 
t 

r
 
.C

 

m
o

 

r
m

 
u

>
 0

.-
 

o
 

e
 

W
Y

 
U

Y
Y

 
u

 
l
n

e
o

V
I
I
 

u
r

u
 

m 

6 896 

000712 



In
 

0
 

rL 
N

 

rL 
N

 

n
 

A
 

U
 

c
 

B U
 

.C
 

C
 

U
 
d
 

3
 

a
 

a s L
 

-
I 

u
 
c
 

e U
 

.- C
 

3
 

C
I 
d
 

2 s 4 B al 
a

 

U
 

c
 

U
 

C
 

3
 

.C
 

U
 

- a s a
 

n
 

-
I 

U
 

c
 

0
 

w
 

U
 

.C
 

C
 

a
 

U
 

d
 

2 al 
a

 

0
 

A
 

e al 
U

 

3- L m
 

a
 

u
u
u
 

0
 
u
u
u
u
 

Y
Y

Y
 

Y
 

Y
Y

Y
Y

 
\
\
\
 
\
 
\
\
\
\
 

w
o

w
 
u
 
u
u
u
u
 

3
3

3
 
a
 
3
a
a
a
 

0
 

0
0

0
 

0
0

0
0

 
-
0

-
 

C
C

C
F

 
U

N
U

 
U

 
U

U
U

U
 

a
a

=
l 

3
 

3
3

3
3

 

7
'
 
7

 
7

 
7

7
7

7
 

3
7

3
 

3
 

3
3

3
3

3
 

u
u
u
 
u
 

u
u

u
w

 
Y

Y
Y

 
Y

 
Y

Y
Y

Y
 

\
\
\
 
\
 
\
\
\
\
 

u
u

w
 
u
 
u
u
u
u
 

a
a
a
 
a
 

3
3

3
3

 

a
l 

s
a

l 
al 

7
7

 
3

3
 

W
U

 
Y

Y
 

\
\
 

u
u
 

a
a
 

0
 

0
0

 
O

S
- 

N
U

 

3
3

 

7
7

 
3

3
 

W
U

 
Y

Y
 

\
\
 

u
u
 

=
a
 

0
 

0
0

 

=
a
 

7
 
a
 

u
 

Y
 
\
 

0
 

3
 

0
 

N
 

m
 

3
 

7
 

3
 

0
 

Y
 
\
 

0
 

3
 

a
 a
la

l 
c
c
 

.
L

.
C

 

7
 

a
3

 

U
W

 
Y

Y
 

\
\
 

O
W

 
3

3
 

0
0

 
0

0
 

0
0

 
N

N
 

a
a
 

7
 

a
a

 

U
W

 
Y

Y
 

\
\
 

U
W

 
a
a
 

0
0

 
0

0
 

s!2 

3
3

 

d
 

0
 

E d >. 

d 

.. U 
-a

l 
m

u
 

C
I 

000713 



co 
U

 

a al 

d
 

a
 

u
"
 

U
 .- 

-- c 

8
 In
 

0
 

3\ 
0
 

. . . . . . . . . . 
Zn a

la
- 

.- 
m

r
r

 
W

U
Y

U
 

-J 
3

3
3

 

w
w
w
 

Y
Y

Y
 

\
\
\
 

u
u
o
 

z
a
a
 

0
 

0
0

0
 

rn
-M

 
U

N
U

 

3
3

3
 

0
 

0
0

 

N
N

 
O

 
2
2
 

Z 
Z

Z
Z

Z
 

Z
Z

 
8

 
u
 

U
U

U
U

 
N

U
 

3
 

3
3

 

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
0

0
 

0
0
.
0
0
0
0
0
0
0
0
u

0
.
0
9
9
I
n

u
0
0
.
0
.
0
 

Q
~

~
O

O
O

Q
Q

Q
O

Q
-

~
~

Q
I

~
-

Q
N

Q
~

~
~

U
 

c
 

s U 

6 896 



o
 

.
-
I
 

V
 

8- B U
 

I-
 

C
 

a
 

U
 

d
 

$ a 5
. 

o
 

-1
 

V
 
c
 

B U
 

.- 5 U
 

d
 

a s al 
a
 

o
 

-1
 

V
 
c
 

B U
 

.C
 

C
 

a
 

U
 

d
 

2 5 4 B al 
a
 

V
 
c
 

U
 

.C
 

C
 

3
 

U
 

d
 

a 5 al 
a
 

0
 

L
 

al 

E m o
 

F 

a$ a 

z
u
 

I
v

)
 

I-
3
 

0
 

u
o

 
L

 .. 
I 

2& 

u
 m- 

m c
o
 

ans 
d

U
 

C
.- s

 
.- 

L
W

 
v

o
v

 

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
0

0
 

8
5

8
8

8
8

8
8

8
8

~
~

8
%

~
~

~
8

~
5

S
 

d
 

a 
u
"
 

al 
a

 

u
 .- 

*- 
c 

o
m

 
ul 

I
L

 
0
 

v
) 

v
- 

a
IL

 al 

:.!? EI U
 

o
 

c
 c
 

3
 

3
3

3
 

u
u
u
 

Y
Y

Y
 

\
\
\
 

u
u
u
 

3
3

3
 

0
 

0
0

0
 

m
c-m

 
U
N
U
 

3
3

3
 

.
.

 

7
 

3
3

 
3

 
3

3
 

3
 

u
u
u
u
 

Y
Y

Y
Y

 
\
\
\
\
 

o
u

o
u

 
3

3
3

3
 

C
 

'
0

 
C

 *- 
O

U
 

.- m 
u

 'C
 

E
 

o
x

 
r

a
l

 
.C

 
d

 

m 
a

le
 

4
-0

 
al *- 
d

U
 

r3 
zm 
P'

 

€
7

 

.- 
L

 
-

0
 

*- 
m 

m
a

l 
m
u
 

.
L
 .- 

P 'B u
 .- 
m

o
 

u
u

u
 

u
m

 
0

 
u
>
 0

.- 
al 

u
u

 
u

u
 
u 

@
o

m
3

 

I1 
I1 

L
 L

 

P
Z
E
C
 

a
=

 gg 

0
0

 
0

0
 

N
N

 
c
-
c
-
 

0
 

m
 

U
 

0
0

0
0

 
u
u
u
u
 

m
m

m
m

 

3
a

a
a

 
3

 
3

3
 

a
 

3
3

 

U
 

0
 

m
 

I1 
I1 

I1 
It 

It 
It 

I1 



u
) 

Y
 

u
) 

Q
 

w
 

U
 

U
 .- 

*- 
c m

 
I

L
 

0
 

d
 
a 

n
m

 

0
 

c
 

e s 

0
 

2
 

U
 

c
 

0
 

>
 

Y
 

.C
 

C
 

a
 U
 

4
 

a 5
 Q
 

a
 

n
 

2
 

U
 

c
 

8 U
 

.C
 

C
 

3
 

U
 

d
 

a 5 d B Q
 

w
 

n
 

I- U
 

.C
 

C
 

3
 

Y
 

d
 

a 5 Q
) 

w
 

n
 

-
I 

u
 
c
 

0
 

>
 

r
 

.C
 

C
 
a
 

Y
 
d
 

a 5 Q
 

w
 u
) 

L
 

Q
, 

ti L
 

m
 

n
 

7
7

7
 

3
3

3
 

U
U

U
 

Y
Y

Y
 

\
\
\
 

U
U

U
 

3
a
a
 

0
 

0
0

0
 

O
D

W
IaD

 
U

N
U

 

7
7

 
3

3
3

 

W
W

U
 

Y
Y

Y
 

\
\
\
 

U
W

O
 

3
x

3
 

0
 

0
0

0
 

0
0

0
 

n
c

n
 

N
-
N

 

3
3
a
 

7
 

3
 

U
 

Y
 
\
 

U
 

3
 

0
 

aD 
U
 

-
I
 

3
 

3
 

0
 

Y
 
\
 

0
 

3
 

0
 

0
 

R
 3
 

0
0

0
0

 
O
l
a
D
~
a
D
 

U
U

N
U

 

7
 

3
a

7
3

 

3
3

 I
3

 

U
U

W
U

 
Y

Y
Y

Y
 

\
\
\
\
 

U
U

U
U

 
3

3
3

3
 

0
0

 
0
 

0
0

0
0

 
n
n
a
Y
n
 

N
N

U
N

 

3
a

7
3

 

7
 

3
 

U
 

Y
 
\
 

0
 

3
 

0
 

3 a
 

a
 

U
 

Y
 
\
 

U
 

a
 

0
 

0
 

L
n
 

U
 

3
 

5 $96 

_
. 

, 



U
 

0
 

m
 

4 P u
 

I- U
 

.C
 

C
 
a
 

U
 

a
 

m
 

Q
 

d
 

a
 

0
 

2
 

4 P u
 

I- 

U
 

.C
 

C
 

3
 

U
 

d
 

2- 

5 = n
 

2
 

u
 
c
 

0
 

>
 

U
 
c
 

C
 

3
 

U
 

a
 

m
 

a. 
a

 

d
 

5 0
 

2
 

u
 

I- 

O
 

w
 

U
 

.
L
 

5 U
 
d
 

2 5 0
) 
* m

 
L

 
Q

 

8 L 6
 

n
 

u
u

u
u

u
u

u
u

u
u

u
u

u
u

u
u

u
u

u
u

u
 

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
 

~
~

\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
\
 

u
u

u
u

u
u

u
u

u
u

u
u

u
u

u
u

u
u

u
u

u
 

a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
a
 

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
 

R
R

R
~

L
4

4
R

~
~

R
R

~
S

R
R

R
~

R
~

~
 

L" 

-? c
 

a
 

C
 

.
o
 

C
 a- 

o
u

 
U

C
 

e- 
a
 

~
n

 
23 
o

x
 

r
a

l
 

C
 

a
le

 
Y

O
 

0
 .- 

d
Y

 

.C
 
d
 

m 

&
 

o
m
 

C
 

.C
 
L

 
\

O
 

C
 

*- 
m

 
m

a
l 

m
u

 

m
r

 

.C
 
.C

 

.e 



0
 
a
 

V
 

I-
 

O
 

w
 

0
 

2
 

a. 
2

 
V

 
I- 9 0

 
2

 
a. 
2

 
U

 
I-
 

0
 

w
 

3 4 U
 

c
 

0
 

w
 

U
 

.C
 

C
 
a
 

0
. 

u
o
-
 

-.n
u

 
k

k
?Z

Z
 

O
3

 
u

 
?

-
 

a 
h

 
N

 
al 
" L

 
a
 

.
a

.
 

.. 
. 

I
 
'C 

'
i
 -." 

u
u
u
u
u
w
w
 

Y
Y

Y
Y

Y
Y

Y
 

\
\
\
\
\
\
\
 

u
u
w
u
u
u
u
 

a
a
a
a
a
a
a
 

0
0

 

J
h

J
U

U
N

N
 

Z
h

Z
Z

Z
8

8
 

3
7

3
3

3
3

3
 

7
 

7
7

-
3

7
 

3
7
a
3
a
a
a
 

0
0

 
0
 

0
0

0
0

0
 

O
L

n
0

0
0

0
.
Q

 
u

+
m

u
u

u
-- 

L
L

 

7
7

 
a

3
 

U
W

 
Y

Y
 

\
\
 

u
u

 
a
a
 

0
0

 

u
u
 

-
c
 

3
a
 

7
7

 
a
a
 

-
0

 
Y

Y
 

\
\
 

0
0

 
a
a
 

0
0

 
0

0
 

u
u
 

3
3

 

al 

0
 

L
 
c
 

U
 

5 E m
 

7
 

7
7

-
7

7
 

3
 

3
3

3
3

3
 

0
 
u
w
u
u
u
 

Y
 

Y
Y

Y
Y

Y
 

\
 
\
\
\
\
\
 

u
 
u
u
v
u
u
 

a
 

3
3

3
3

3
 

0
 

0
0

0
0

0
 

0
 

0
0

0
0

0
 

u
 
u
u
u
u
u
 

3
 

3
3

3
3

3
 

6 '896 

'" 

?
 

c
 

a
 

a
le

. 
I1 

II 
I1 

I1 
I1 

I1 
I1 

I1 
I1 L.h 



In
 

0
 

rir 
0
 

4 e u
 
c
 

Y
 
- C

 
3

 

U
 

d
 

2 5 O
 

a
 

n
 

-1
 

u
 
c
 

9 U
 

C
 

.
L
 

a
 

U
 

- 2 5 4 e 0
, 

a
 

u
 
c
 

U
 

.C
 

C
 
a
 

U
 

d
 

2 5 al 
a

 

n
 

-1
 

U
 

c
 

5 U
 

C
 

3
 

.C
 

U
 

d
 

3
 

a
 

3 3 2 i L m
 

0
 

0
0

 
0

0
0

0
0

0
0

 

U
U

U
U

U
N

N
 

m
r)c

r(lrr)m
-- 

o
w
 

u
 
u
u
w
u
u
 

Y
Y

 
Y

 
Y

Y
Y

Y
Y

 
\
\
 

\
 
\
\
\
\
\
 

u
o
 

u
 
w
w
u
u
u
 

a
a
 

a
 
a
a
a
3
3
 

0
0

 
0
 

0
0

0
0

0
 

u
u

 
u

 
u

u
u

u
u

 
M

M
 

M
 

m
m

rn
p

llrl 

3
3

 
3

 
3

3
3

3
3

 

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

0
0

0
0

0
0

0
0

0
-
0

0
0

0
0

0
0

 
rn

rn
rn

rn
rn

M
m

rn
crrn

rn
rn

u
rn

rn
rn

rn
rn

rn
~

 

L
 

al 

U
 

fa 
a
n
 

7
w

 
I
v

)
 

h
3

 
0
 

u
a

 
L

 .. 
I 

al 
Q

r
 

82 z 
-

u
 

m
 C

P
 

C
- 

0
 

y
n
y
 

.- 
L

W
 

y! 

?
 

c
 

a
 

.. 
,'& 

6 
.
o
 

C
 .- 

O
U

 
*- 

m
 

U
C

 

Ed 
o

x
 

-
a

l
 

.- 
d
 

6
2
 

u
o

 
m

 .
L
 



m
 

U
 

8 

n
 

-
I 

U
 

I- 

B U
 

.- s U
 

d
 

a 5 Q
) 

a
 

n
 

-
I 

u
 
c
 

0
 

w
 

U
 

.C
 

C
 

3
 

U
 

m
 

Q
) 

a
 

d
 

a 

5 4 u
 

I- 

O
 

>
 

U
 

.
r
 

C
 
a
 

U
 

d
 

a 5 2 B a
 

n
 

A
 

U
 

.C
 

C
 

3
 

U
 

d
 

a 2 Q
) 

a
 

c
u

 
.

u
 

2'. , m
 

L
 

0
 

E 
.

m
 

Q
 

. .6
 896 

0
. 

&
a

. 
3

n
 

7
w

 
I

v
)

 

h
3

 
0

 
Y

9
 

L
 .. 

I
 

8E
 H

 
ans 
Q

 m
- 

a
 c

n
 

-
4

4
 

C
-
X

 
.- 

L
 w

 
L

L
a
Y

 

3
3

3
3

3
3

3
 

u
w
u
w
w
u
u
 

Y
Y

Y
Y

Y
Y

Y
 

\
\
\
\
\
\
\
 

w
u
u
w
u
u
w
 

3
3

3
a

a
a

a
 

0
0

 
0

0
0

0
0

0
0

 
m

m
m

m
m

-- 
U

U
U

U
U

N
N

 

a
a
 

W
U

 
Y

Y
 

\
\
 

u
u

 
a
a
 

0
0

 

U
.Y

 
m

m
 

a
a
 

Q
) 

5 5 s m 

a
 

u
 

Y
 
\
 

u
 

3
 

0
 

m
 

.Y
 

3
 

a
a
a
a
a
 

0
0

0
0

0
 

u
u

u
u

.Y
 

m
m

m
m

m
 

3
3

3
3

3
 



tn 
u

 
d
 

2 al 
a
 

0
 

U
 

u
 .- 

*- 
c
 m
 

I
L

 
0

 

a
m

 

v
) 
U
d
 

2.3 
a

L
 

al 

u
 

a. 
.C

 

a, a. 
A
 

u
 
c
 

e Y
 

.L
 

E
 

d
 

2 al 
a
 

z 

a, a
 

2
 

u
 

I- 

e 

I 
d
 

2 
0

. 
0

 
al 
a
 

0
 

-
l 

tn 
L

 
al 

i 2 m 
a. 

7
 

7
 

7
3

 
7

 
7

7
-

7
2

 

0
 

0
 

0
0

0
 

0
0

 
0

 
0

0
0

0
0

 
2: 

2
 

E
2

4
8

9
 

7
 

3
 

3
 

0
0

 
0

0
0

0
0

0
0

 
0

0
0

0
0

0
0

 

N
N

N
N

N
r
r
 

m
m

m
m

m
-r 

3
3

3
3

3
3

3
 

0
0

 
0

 
0

0
0

0
0

 
0

0
 

0
 

0
0

0
0

0
 

YC
 

Ic
O

.N
P

lP
l 

sz 
N

 
U

N
Y

IN
N

 

7
3

 
3

3
 

.. 
-2 



a
 

s
 

U
 

h
 

N
 

a
 

N
 

A
 

W
 
c
 

e U
 

.C
 

C
 
a
 

U
 

d
 

2 s al 
a
 

0
 

A
 

u
 
c
 

8 U
 

.C
 

5 U
 

d
 

:
 

m
 

0
 

A
 

4 2 e b
a

 
.C

 

C
 

3
 

U
 

d
 

2 2 
4 0

 
a

 

u
 
c
 

0
 

>
 

U
 

.C
 

C
 

3
 

U
 

d
 

2 z al 
m
 0
 

L
 

al 

4 L m 
a
 

7
7
 

7
3

3
 

u
u

u
 

Y
Y

Y
 

\
\
\
 

0
-

0
 

3
3

3
 

0
0

0
 

m
a
a
 

U
t
-
t
-
 

7
a
a
 

0
 

0
0

0
0

0
0

 
0

0
0

0
0

0
0

0
0

0
 

E
Z

E
W

E
E

S
E

2E
E

E
E

E
E

E
E

 

.C
 

2
 

c
- 

a
a
l 

a
lU

 
c
c
 

a
la

 

a
lu

 0
 c 

N
 m

- 
m 

32 
0

0
0

0
 

L
L

L
L

 

a
lA

=
A

=
A

=
z

 
L

u
u

u
u

 
J

X
X

X
X

 
-

a
l

a
l

a
l

a
l

 
L

L
X

I
X

X
 

E
2

2
2

2
 

o
m

m
m

m
 

I 
m

u
 - 

a
m

 
u) 

* a
ce 

7
w

 
I
f
n

 

0
 

?
 

a
n

 

t-a
 

U
 

L
 ..?

 
a: a 
u

 m
- 

m c
a
 

C
.-X

 
.- 

L
W

 
u
a
u
 

-
u

 

c' 
.
o
 

C
 .- 

O
Y

 
.- m

 
r

c
 

Ed 
o

x
 

r
a

l
 

C
 

a
le

 
r

o
 

.C
 
d
 

m 

'" ?
 

c
 



In
 

0
 

rL 
N

 

rL 
N

 

Y
 

0
 

m
 

... I 
.: 

0
 

>
 

Y
 

I
C

 

C
 
a
 

U
 

d
 

a 5 Q
) 

a
 

O
 

-
I 

U
 

c
 

e U
 

.C
 

C
 

3
 

Y
 

d
 

a s = n
 

A
 

U
 

c
 

0
 

>
 

U
 

.C
 

C
 
a
 

Y
 

d
 

a Q
) 

0
 

A
 

Q, U
 

I- 

O
 

>
 

U
 

.C
 

C
 

3
 

Y
 

3
 

v
) 

Q
) 

E
 

d
 

s u
) 

L
 

Q
) 

a
 

7
7

 
7

7
 

7
-

7
7

 
-

3
3

 
3

3
7

 
3

3
3

3
 

w
w

w
 

w
u

u
 

u
u

w
u

 
Y

Y
Y

 
Y

Y
Y

 
Y

Y
Y

Y
 

\
\
\
 
\
\
\
 
\
\
\
\
 

u
u

u
 

u
u

u
 

u
u

w
u

 
3

3
3

 
a

a
a

a
 

0
0

0
 

0
0

0
 

0
0

0
0

 
a
c
e
 
e
-
*
 ---- 

m
u
u
 
u
u
-
 
u
u
u
u
 

7
3

3
 

3
3

7
 

3
3

3
3

 

7
7

7
7

7
7

 
3

3
3

3
3

3
 

7
7

7
7

7
7

 
3

3
3

3
3

3
 

al 
al 

0
0

0
0

0
0

 
0

0
0

0
0

0
 

u
u
u
u
u
u
 

3
3

3
3

3
3

 

II 
II 

II 
II 

I1 
II 

Y
 

d 



(d
 

U
 

d
 

2 Q
) 

8 
a

 

2 a A
 

V
 
c
 

8 3 a
 

a
 

d
 

V
 
c
 

>
 

w
u
w
u
u
w
w
 
u
v
w
w
w
 

Y
Y

Y
Y

Y
Y

Y
 

Y
Y

Y
Y

Y
 

\
\
\
\
\
\
\
 
\
\
\
\
\
 

w
w
u
u
w
o
w
 
u
w
u
w
u
 

a
a

a
a

a
a

a
 

a
a

a
a

a
 

0
 

0
0

0
 

0
0

0
 

0
0

0
0

 
a

m
m

~
m

m
o

 m
m

m
m

h
 

r
u

u
a

u
u

-
 
e
u
u
u
-
 

0
0

0
0

0
0

 
m

m
m

m
m

m
 

u
u
u
u
u
u
 

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
 
o
o
o
o
o
o
o
o
a
o
o
o
o
o
o
o
o
 

m
Q

Q
 

a
Q

Q
Q

Q
Q

m
O

--O
a

a
a

a
a

a
a

 

a
z

a
 

a
a

a
a

a
a

a
a

a
a

a
a

a
a

a
a

a
 

Q
) 

C
 



d
 

3, al 
m
 

g 

0
 

d
 

4 e U
 

c
 

n
 

A
 

u
 
c
 

a
 

>
 

2 

0
0

0
 

0
0

0
 

0
0

0
0

 
--e

.?
 

.?.?&
I7 

u.?.?.? 
N

M
M

 
m

m
a

 
M

M
M

M
 

-
3

3
 

3
3

 
a
3
3
3
 

al 
Y

 
0

 

3
3

3
3

3
3

 

o
w
w
w
w
u
 

Y
Y

Y
Y

Y
Y

 
\
\
\
\
\
\
 

u
o
u
o
u
w
 

a
a
a
a
a
a
 

0
0

0
0

0
0

 
.?

.?
u

.?
u

u
 

m
rn

m
m

m
m

 



v
) 

Y
 

v
) 

al 
a

 
U

 
U
 
r
 .
C
 

*- 
c
 

m
 

I
L

 

0
 

d
 
a
 

o
m

 

In
 

L
L
- 

a
L

 
0

 

\m
 

- .
L
 

9 

h
 

0
 

m
-u

l 
Ea%

%
 

-a
n

- 
o

w
 

. . .. . . . . .. 

c
r
 

U
 

0
 

m
 

o
 

d
 

u
 

I- 

B U
 
c
 

C
 
a
 

Y
 
d
 

i! a
 

0
 

d
 

o
 

d
 

u
 

I- 

B U
 

.
L
 

s U
 

d
 

2 s 4 B al 
a

 

V
 
c
 

r
 

C
 

3
 

c
 

r
 

v
) 

al 
a

 

d
 
a 

3 0
 

-1
 

U
 

I-
 

e U
 

.
L
 

c 
a
 

U
 

d
 

3
 

E a
 

0
 

2
 

v
) 

0
 

ti L
 

m
 

n
 

7
7

 
7

 
-

3
3

 
7

3
7

 

0
 

0
0

0
 

0
0

0
 

N
U

U
 

N
U

U
 

~
Q

Q
 

U
Q
O
 

7
a
a
 

a
-
 

0
0

 
0

0
0

 
0

0
0

0
0

0
0

 

U
N

N
N

W
N

-
 

o
m

m
N

m
m

o
 

7
3

3
3

 
3

7
 

9
, 

m
 

a
la

 
Y

 

- 
r
r
 

m
 

m
m

 

0
0

0
0

 
Q

l
n

Q
Q

 
*
a
*
U
 

7
7

 
a
 

3
3

 

a
 
I
 a
a
a
 

v
w
v
v
v
 

Y
Y

Y
Y

Y
 

\
\
\
\
\
 

v
v
v
v
v
 

a
a
a
a
a
 

0
0

0
0

 
0

0
0

0
 

m
N

m
m

0
 

N
P

N
N

N
 

3
7

3
3

3
 

v
v
v
v
v
v
 

Y
Y

Y
Y

Y
Y

 
\
\
\
\
\
\
 

v
v
o
v
v
v
 

3
3

3
3

3
3

 

0
0

 
0

0
0

0
0

 
u

-Q
Q

Q
8

 
u

c
*

u
u

.Y
 

a
3

3
3

 

v
v
v
v
v
v
 

Y
Y

Y
Y

Y
Y

 
\
\
\
\
\
\
 

v
v
v
o
v
v
 

3
3

3
3

3
3

 

0
 

0
0

0
0

0
0

 
0

0
0

0
0

0
 

-0
m

m
m

m
 

-
N

N
N

N
N

 

7
3

3
3

3
 

al 
C

 
P

) 
Q

 
.C

 

m
 

P
 

r
 

000726 



m U m al 

d
 
a 

a
 

*
u
 

u
 .- 

-- c m
 

I
L

 

0
 

a
m

 

v
) 

Y
-. 

r.3
 

a
L

 
al 

EI 
c
 

' 
.u

 
0

 
.
L
 

. . .I 
.

.
 

0
 

-1
 

U
 

c
 

9 U
 

.C
 

C
 

3
 

U
 

3
 

m al 
E

 

d
 

3 4 9 u
 
c
 

U
 

.C
 

5 U
 

d
 

3 2 4 2 al 
a

 

0
 

>
 

U
 

.
L
 

C
 

3
 

U
 

d
 

3 al 
a

 

0
 

-1
 

a. 
-1

 
U

 
c
 

0
 

>
 

U
 

.C
 

C
 

3
 

U
 

d
 

3 2 al 
E

 

m L 
al 

5 9 L
 

m a. 

a
l 

m 0
 
c
 

U
 

U
 

.C
 

0
0
0
7
2
7
 



L
n
 

0
 

IL N
 

rc N
 

a
 

>
 

U
 

C
 

3
 

.C
 

U
 
d
 

2 5 al 
a

 

n
 

A
 

U
 

c
 

a
 

w
 

U
 

.- C
 
a
 

U
 

d
 

2 s al 
a

 

n
 

A
 

U
 

I- 

9 U
 

.- 5 U
 

d
 

2 5 4 al 
m

 

U
 

I- 

O
 

w
 

U
 

.C
 

C
 

3
 

U
 

4
 

3
 

a
 

g 

5 (d
 

L
 

al 

L
 

0
 

m
 

3; 

v
u

 
Y

Y
 

\
\
 

v
u

 
3

3
 

0
0

 

u
u
 

c
-
-
 

3
3

 

7
7

 
3

3
 

v
u

 
Y

Y
 

\
\
 

u
w

 
3

3
 

0
0

 
0

0
 

u
u
 

3
3

 

al 
5 

-J
 

3
 

U
 

Y
 
\
 

U
 

a
 

0
 

U
 

F
 

3
 

-J 3
 

U
 

Y
 

\
 

U
 

3
 

0
 

0
 

U
 

3
 

-J
 

3
 

U
 

Y
 
\
 

0
 

a
 

s * 3
 

-J a 

U
 

Y
 

\
 

U
 

3
 

0
 

0
 

U
 

3
 

7
7

 
3

3
 

ss 
*
U
 

a
a
 

7
7

 
a
a
 

u
w

 
Y

Y
 

\
\
 

v
u

 
3

3
 

0
0

 
0

0
 

u
u
 

3
3

 

000728 



In
 

0
 

4 8 U
 

c
 

r
 

.
L
 

C
 
a
 U
 

- a 3 0
) 

a
 

n
 

2
 

U
 

e
 

8 r
 

.C
 

C
 

3
 

r
 

d
 

a s 4 e a8 a
 

U
 

c
 

r
 

.C
 

C
 

3
 

U
 

d
 

a
 3 3 a
 

0
 

-
I 

U
 

c
 

e r
 

.- C
 

3
 

Y
 

4
 

a
 

a
 

3 s u
) 

L
 

al 

1 m 0
 

3
3

 

v
v
 

Y
Y

 
\
\
 

v
u
 

3
3

 

0
0

 
m
m
 

u
u
 

3
3

 

V
 

Y
 

V
 

\
 

Y
 

V
 

\
 

V
 

3
 

3
 

0
 

P
l 
U
 

0
 

m
 
U
 

3
 

3
 

v
v
v
 

Y
Y

Y
 

\
\
\
 

v
v
v
 

a
3
3
 

0
0

0
 

U
U

I
n

 
m
m
o
 

3
3

3
 

U
 

Z
!U

 

a
w

l
 

h
3

 
0

 

?
 2% 

'
 :: ..?

 
82 z 
ans 
al m- 

-
r

 
m c

a
 

C
-
 
ac 

.- 
L

W
 

u
a

u
 

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

N
O

O
Q

0
0

0
0

0
0

0
0

0
0

~
.

O
 

U
-
Q

Q
Q

P
l
Q

Q
-
O

Q
O

Q
Q

Q
Q

O
Q

Q
r
r
 

0
0

0
7

2
9

 



o
 

-1
 

u
 
c
 

8 Y
 

d
 
a u) 0

) 
a

 
8 

3 4 u
 

I- O
 

w
 s E al 

f m o 

3
3

 

v
u
 

Y
Y

 

\
\
 

v
u
 

a
a
 

0
0

 
U
*
 

m
m

 

3
3

 

0
) 

f 

a
 

V
 

Y
 
\
 

V
 
a
.
 

3
3

 

v
u
 

Y
Y

 
\
\
 

v
u
 

3
3

 

0
0

 
m

m
 

u
u
 

0
 

* m
 

3
 

3
3

 9
) 

Y
 

m 0
 

U
 

z.8 2% 
L

 ..?
 

82! a 

*
V

I
 

r-a
 

0
 

Y
 

9
) m- 

-
4

4
 

m c
o
 

c
-s

 
.C

 
L

W
 

u
.o

L
 

.
?

 

?
 

c
 

u
 

I1 
I1 

II 
I1 

I1 
I1 

Y
 

F .C
 
i Y

 
a
 

w
 

I1 

-J 

C
 

.o
 

c
 .- 

o
r
 

.- 
m 

Y
C

 

E
 

o
x

 
-

a
l

 
C

 

a
le

 
Y

O
 

al *- 

.C
 
d
 

m 

-
Y

 

&
 

o
m
 

C
 

.C
 
L

 

1
0

 
m

.c 
C

 
.- 

u) 

m
a

l
 

m
u
 

.
L

 .C
 

€
2

 
za 

B PI: 
F
Z
@
C
 

n
z

 3
3

 

Y
 .- 

4
0

 
-0

-u
 

r
m

 
0

 
u
>
 0

.- 
a

l 
u

r
 

.
Y

Y
 

u 
o
o
a
a
 

II 
II 

L
 
L

 
m

u
 

s
-
 

m
a

l 
>

- 
0

 
I 

z
m

w
 

5.896 

000730 



M
 
I
 c
c
 

o
w

 
-
a

n
 

'c s 

-a 
-

3
 

EE 
\
\
 

u
u

 
a
a
 

0
0

 
8

5
 a
 

a
a
 

w
u
 

Y
Y

 

\
\
 

u
u

 
a

a
 

0
0

 
0

0
 

M
W

I
 

N
N

 

a
a
 

Q
) 

t 

-3
 
a
 

U
 

Y
 

\
 

U
 

a
 

-3
 
a
 

W
 

Y
 
\
 

U
 

a
 

0
 

0
 

s 
.s

 
a
 

=
I 

a
 

W
 

Y
 

\
 

U
 

a
 

a
 

a
 

W
 

Y
 
\
 

U
 

a
 

0
 

0
 

M
 

N
 

U
 

0
 

0
0

 
e
a
 

N
U

 

a
a
 

0
) 

0
 

U
 

m
 

II 
I1 

I1 
II 

II 
II 

U
 

0
0

0
73

1 



u) 
Y

 

r; 
N

 

8 8 

U
 

0
 

m
 

a
 

-
I 

u
 
c
 

0
 

>
 

U
 

.C
 

C
 
a
 

U
 

4
 

1 w
 

0
 

-
I 

d
 

U
 

c
 

a
 

9 U
 

.
L
 
c 
3

 

Y
 

d
 

2 5 9
) 

p
: 

a
 

-
I 

u
 
c
 

O
 

>
 

U
 

.
L
 

C
 

3
 

U
 

d
 

2 s 4 B p
: 

V
 
c
 

U
 

.C
 

C
 

3
 

U
 

d
 

2 2 9
) 

p
: 

u
)
 

L
 

0
 

1 L m 
a
 

w
u

u
w

w
 

Y
Y

Y
Y

Y
 

\
\
\
\
\
 

U
U

U
U

W
 

3
3

3
3

3
 

0
0

 
0

0
0

0
0

 

2
z

2
2

2
 

3
3

3
3

3
 

0
) 

5 Y ._ 
c
 

2
- 

ee 
*E%

 
al 

22C
5 

U
a

l
 

0
 

0
e

-
L

 
0

 
-
-
u

x
 

u
 

x
x

a
l
u

 
0

.- 
0

 v
 v

 c
- 

U
 E

 
m

m
m

m
o

m
a

 
U

U
C

C
C

L
C

 
C

C
a

l
Q

0
0

0
 

0
 a

lz
z
z
c
 L

 
a

a
a

a
a

a
a

 

3
3

3
3

3
 

3
3

3
3

7
3

3
3

3
 

L
 

a
a
 

‘6
 896 

?
 

a
 

.. n 

II 
I1 

II 
I1 

II 
I1 

U
 

000732 



lir 
0
 

K
 

N
 

K
 

N
 

r;. 
N

 

4 e W
 
c
 

U
 

- s U
 

d
 

a s 4 9 Q
) 

a
 

W
 
c
 

U
 

.C
 

C
 

3
 

U
 

4
 

2 a
 

0
 

2
 

2
 

W
 
c
 

0
 

>
 

n
 

Y
 

.C
 

5 U
 

d
 

a E 

a, 4 e w
 

W
 

+
 U
 

.C
 

C
 
a
 

U
 

ln
 

Q
 

w
 

d
 

a 

s E Q
) 

i L m
 

0
 

7
 

3
 

0
 

Y
 
\
 

u
 

3
 

0
 

0
 

0
 

N
 

3
 

7
 

3
 

0
 

Y
 
\
 

0
 

a
 

0
 

0
 

z a
 

7
7

 
3

3
 

O
W

 
Y

Y
 

\
\
 

W
U

 
3

3
 

Z
Z

 
u
u
 

3
3

 

7
7

 
3

3
3

 

w
w

w
 

Y
Y

Y
 

\
\
\
 

0
0

0
 

3
a
a
 

0
0

0
 

ss3
 

3
3

3
 

7
 

3
 

u
 

Y
 
\
 

u
 

3
 

Z U 3
 

7
 

3
 

u
 

Y
 
\
 

u
 

3
 

3
 

0
 

Y
 
\
 

0
 
a
 

-
a

4
 

m
 c

n
 

c
.-s

 
.- 

L
W

 
u
a
u
 

7
7

7
7

 
3

3
3

3
 

L" 

?
 

c
 

U
 

Z
Z

Z
Z

 
U
U
U
U
 

3
3

3
3

 

7
-

7
 

3
3

3
-

 

0
0

0
0

 
O

O
O

b
 

u
u
u
-
 

,
 

000733 



m Y
 

d
 

2 O u 
U
 

-- c I
L

 
0
 

v
) 

L
L

- 

a
L

 

a
 

Y
 .
r
 

o
m

 
m 

r.2
 

E: c
 Y

 
.c

 
n

 

A
 

0
 

. -. 
. 

n
 

2
 

U
 

c
 

8 Y
 

.
L

 

5 Y
 
d
 

a e a
 

0
 

d
 

d
 

U
 

c
 

a
 

e Y
 

.
L

 

s Y
 

m O
 

- a a
 

0
 

2
 

4 8 u
 

I-
 

Y
 

C
 

3
 

.C
 

Y
 

4
 

2 O
 

a
 

0
 

d
 

-
l 

U
 

I- O
 

w
 

a
 

Y
 

.C
 

c 
3

 

Y
 

- 2 s 0
) 

a
 

m L 
9
) 

i
 2 m n 

3
 

0
 

Y
 
\
 

0
 

3
 

0
 

N
 

s 3
 

3
3

3
 

w
u
w
 

Y
Y

Y
 

\
\
\
 

O
U
W
 

3
3

3
 

0
0

0
 

P
IM

O
 

U
U
I
n
 

3
3

3
 

3
 

w
 

Y
 
\
 

0
 

3
 

0
 

P
I 
U
 

3
 

0
0

 
0
 

0
0

0
0

0
 

0
0

 
a

m
0

0
0

 
u
o
 

c
P

IQ
Q

(
o

 
N

Q
 

3
3

3
3

3
 

3
3

 

O
 

N
 
c 5 2
- 

e
2

 
Y

O
 

*E%
 

O
 

e
e

c
5

 
0

 
0

a
-

L
 

O
 

-
-
u

s
 

u
 

C
C

O
Y

 
O

.- 
u

u
u

c
-

r
E

 
m
m
m
m
o
m
m
 

Y
Y

C
C

C
L

C
 

c
c
e
e
O
o
o
 

Q
 
O

Z
Z

Z
Z

 L
 

a
n

n
n

n
n

n
 

a
 

0
 

Y
 

\
 

0
 
a
 

0
 

0
 

In
 

( 

3
 

3
3

 

u
u
 

Y
Y

 
\
\
 

w
o
 

3
3

 

0
0

 
0

0
 

m
a0 

3
3

 

7
 

3
3

3
3

 

0
0

0
0

 
P

IP
IP

I0
 

u
u
u
-
 

3
3

3
7

 

a 

3
3

3
3

 
3

3
3

3
 

c 
.

O
 

C
 .- 

o
u

 
e.- 

m 
Y

C
 

E
 

o
x

 
I

C
O

 
c
 m 

e
c
 

Y
O

 

.C
 
d
 

I1 
I1 

I1 
II 

11 
I1 

II 
I1 

I1 
L

 L
 

Y
 

c 
m

u
 



6
 

0
 

6
 

0
 

.b 0
 

... ....... 
m
a
 a

l
e

-
 

E
-

u
u

u
 

- 
m

r
r

 
L

a
l
a

w
w

 
0

- 

-
m
 

C
?

2
5

5
 

--?e%
 

g 
z
a
c
r 

8&
 

C
U

 
U

 

m
 

I 
I 

4 s! U
 

I- 

U
 

I-
 

C
 

3
 

U
 

- a a
 

0
 

A
 

a. 
A

 

U
 

c
 

5 U
 

.- C
 

a
 

U
 

d
 

a al 
a

 

a. 
-1

 

U
 

c
 

s! U
 

I- 

s U
 

3
 

m al 
a

 

d
 

0
 

-1
 

a. 
-1

 

U
 

c
 

0
 

>
 

U
 

.- s U
 

d
 

a 5 al 
a

 

m L 
a8 U

 

$- 
L

 

m 
a. 

3
3

3
3

3
 

u
 

u
u

 
Y

 
Y

Y
 

\
 
\
\
 

u
 

u
u

 
3

 
3

3
 

8 
0

0
 

- 
m

m
 

N
 

U
U

 

3
 

3
3

 

0
 

0
0

 
0

0
 

O
D

N
 

N
N

 
N

0
. 

0
.0

. 

3
3

 
3

3
 

a
 

W
 

Y
 
\
 

4 0
 

m
 

U
 

3
 

0
 

0
0

 
0

0
0

0
0

0
0

0
 

N
N

N
N

h
IW

a
-
U

 
0

.0
.0

.0
.N

m
N

U
- 

3
3

3
3

 
3

3
3

3
 

3
3

3
-

 

, 

II 
II 

II 
II 

It II 
II 

Y
 

U
 

0
. v! 

-? c
 

a
 

C
 

.
o
 

c .- 
O

U
 

.- 
Q

 
Y

C
 

Ed 

2
g

 

&
 

o
x

 
r

a
l

 
C

 
.- - a

l .- 
-

u
 

o
m
 

C
 

.C
 
L

 
\

O
 

C
 

*- 
v
) 

m
a

l 
m
u
 

m
r

 

.- 
.
C

 

0
0

0
7

3
5

 



m
 

U
 

a
L

 
Q

) 

@
 

U
 

0
 

0
 

a
 

-
I 

2
 

0
 

>
 

U
 
c
 

C
 
a
 

U
 
d
 

2 s Q
) 

a
 

n
 

-
I 

V
 
c
 

0
 

>
 

U
 

.C
 

C
 

3
 

U
 

m
 

9
) 

d
 
a 

a
 

5 4 V
 
c
 

0
 

>
 

U
 

.C
 

C
 

3
. 

44 
d
 

2 s Q
) 

a
 

a
 

-1
 

V
 
c
 

O
 

>
 

U
 

.C
 

C
 

3
 

c1 
d
 

z a
 

s m
 

L
 

0
) 

i! L m
 

n
 

-
I 

3
 

W
 

Y
 
\
 

U
 

3
 

0
 

0
 

m
 

N
 

3
 

3
 

W
 

Y
 
\
 

0
 

3
 

0
 

0
 

z c a
 

-
I 

-
3

 

O
W
 

Y
Y

 
\
\
 

W
W
 

a
3
 

0
 

0
0

 
Q

Q
) 

In
U

 

3
 

8 
3

3
 

W
W
W
 

Y
Y

Y
 

\
\
\
 

W
W
W
 

3
3

3
 

0
 

0
0

 
0

0
0

 

r
N

r
 

N
m

o
 

3
3

 

-
I
 

W
 

Y
 
\
 

W
 

3
 

0
 

0
 

d W
 

Y
 
\
 

W
 
a
 

-
I 

W
 

Y
 
\
 

u
 
a
 

0
 

0
 

E 

a
-J

 

O
W
 

Y
Y

 
\
\
 

O
W
 

a
3
 

0
 

0
 

0
0

 
O

Q
)
 

-
U
 

3
-
I 

3
3

3
3

 

5 89.6 



i 

u
) 

U
 

.
.

 
.

,
 

I
 

x x 

U
 

0
 

m 

n
 

A
 

V
 

I- 

0
 

w
 

U
 

.C
 

C
 

a
 

U
 

d
 

2 3 4 e al 
a
 

U
 

I- 

U
 

.
L
 

C
 

3
 

Y
 

u
) 

al 
a
 

d
 
a 

3 n
 

-1
 

u
 

I- 

O
 

>
 

U
 

.C
 

C
 

7
 

U
 

d
 

2 3 al 
a
 

n
 

-1
 

u
 

I- 

e U
 

.C
 

C
 

a
 

U
 

3
 

v
) 

al 
a
 

d
 

0
 
a
 

u
) 

L
 

al 

-4 L m
 

n
 

u
w
w
w
w
 

Y
Y

Y
Y

Y
 

\
\
\
\
\
 

u
u
o
w
w
 

a
a

a
a

a
 

b
O

O
U

*
 

3
3

7
3

 

7
 

3
3

 
3

 
7
 

U
 

0
- 

8
3

3
-
3

3
a

a
7

 

w
w
w
w
w
w
w
u
w
 

Y
Y

Y
Y

Y
Y

Y
Y

Y
 

\
\
\
\
\
\
\
\
\
 

w
w
w
w
w
w
w
w
w
 

3
3
3
3
a
D
3
a
a
 

,
3

3
7

7
 

3
 

W
 

Y
 

w
w
w
w
w
 

\
 

Y
Y

Y
Y

Y
 

W
 

\
\
\
\
\
 

w
w
w
w
w
 

3
3

3
3

3
 

3
 

3Q
Q

O
N

 
a

 

3
3

7
7

 
3

 

w
w
w
w
u
w
w
o
w
w
w
 

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
 

\
\
\
\
\
\
\
\
\
\
\
 

u
w
w
w
w
u
o
o
w
w
w
 

a
a
a
a
a
a
a
a
a
~
a
 

3
3

 

w
w
 

Y
Y

 
\
\
 

w
u
 

3
3

 

a
m

 

3
3

 

-
I
 

3
7

 

o
w

 
Y

Y
 

\
\

 
w

w
 

3
3

 

-
0

 
N

r
 

-
I 

al 
C

 
al 
.C

 

P 

7
a

 

U
W
 

Y
Y

 

\
\
 

U
W

 
3

3
 

m
 

O
Q

 

7
m

 

.. 
-2

 

C
 

.
o
 

c .- 
O

U
 

a- 
m

 
U

C
 

i% o
x

 
’a

l 
C

 

a
le

 
U

O
 

a
*- 

.C
 
d
 

m
 

-
u

 

r3 
u

m
 

C
 

.- 
L

 
\

O
 

*- 
u

) 
m

a
l 

@’ 

I1 
II 

I1 
II 

II 
I1 

U
 

’” ?
 

a
 

c
 

0
0

0
7

3
7

 



I 
IA

 
0
 

L
 rL 
N

 

r; 
N

 

rL 
N

 

.. .. .. .. .. 

I-
U

 
U

 
0

 
m

 

.
'

 
4, . a 

0
 

-1
 

V
 
c
 

0
 

>
 

U
 

t- C
 

3
 

U
 

d
 

2 s 4 9 al 
e
 

V
 
c
 

U
 

I-
 

C
 

3
 

U
 

4
 

2 s al 
e
 

a
 

-1
 

V
 
c
 

8 U
 

.- C
 

3
 

U
 

4
 

2 s al 
a

 

a
 

a
 

V
 
c
 

8 U
 

.C
 

C
 
a
 

U
 

d
 

?I 0
 
e
 

0
 
a
 

E 2 al 

i m 
n. 

7
-

J
 

a
a
a
a
a
 

IA
IA

IA
IA

IA
 

a
a
 

u
w
 

Y
Y

 
\
\
 

u
w
 

3
a
 

IA
IA

 

a
a
 

6 898 

vt s c
 

U
 

I1 
I1 

II 
II 

I1 
I1 

Y
 

L
 .. 

I
 



s L
n
 

0
 

A
 
2
 

e U
 
c
 

5 U
 

d
 

2 9
) 

a
 

Q
 

-
I
 

4 e V
 
c
 

U
 
c
 

C
 

3
 

U
 

4
 
a 3 3 oc 

n
 

A
 

V
 
c
 

Q
 

>
 

U
 

.
L
 

C
 

3
 

U
 

0
 

A
 

A
 

V
 

I- 

n
 

Y
 

U
 

0
 

m
 

0
 

L
 

u 

i L m 0 
. .. 

a
 

9
9

9
-
9

 

-a
a
a
 
a
 

7
3
3
 ,
7
3
3
3
5
 

w
w
w
w
w
w
w
w
w
 

Y
Y

Y
Y

Y
Y

Y
Y

Y
 

\
\
\
\
\
\
\
\
\
 

w
u
w
u
w
w
w
w
w
 

3
3

3
3

3
3

3
3

3
 

a
 

3
 

3
3

 

u
 
u
 
o
w
 

Y
 

Y
 

Y
Y

 
\
 
\
 
\
\
 

w
 
w
 
o
w
 

a
 
a
 
a
a
 

1
3
3
7
3
3
3
7
3
3
3
 

I . I 
.C

 
.C

 
I 

.C
 
.
C

.
C

 .
C

.
C

.
C

 .C
 

'LN.N.? 
?

 W
.? 

?
 ?

 9
 ?

 9 ?
 

r
-
-
-
-
N

N
N

N
N

N
N

U
 

............. 

Q
 

.- 

d 

C
 

.
o
 

c
 .- 

O
r

 
.- co 
o

c
 

Cd 
o

x
 

+
Q

 
C

 
.
C

 
d
 

Q
Z

 
U

O
 

Q
 *- 

-
o

 

&
 

Em 
@+ 
.- 

L
 

\
O

 

.- 
u

) 
v

)
Q

 
-

0
 

.C
 
.C

 

E
- 

?
 

e 
000739 



,. 
. 

. . 

a
 
a
 

V
 

I- 

P U
 

.
L

 

s U
 

d
 

2 5 al 
a

 

a
 
a
 

u
 

I-
 

P U
 

.
L

 

C
 

3
 

U
 

-. 
2 2 al 
a

 

a
 

A
 

V
 

I-
 

P U
 

.
L

 

C
 

a
 

U
 

d
 

?
I 

5 O
L 

a
 
a
 

U
 

I- 

O
 

>
 

U
 

C
 

.
L

 

a
 

U
 

d
 

7 al 
O

L 

0
 
a
 

a
 

L
 

al 

i
 2 m a 

7
 

a
z
a
a
a
 

9
9

9
9

9
 

3
3

 

v
u
 

Y
Y

 
\
\
 

v
v
 

3
3

 

9
9

 

3
3

 

a
 

V
 

Y
 
\
 

V
 

3
 

al 
s P
 

.
C

 

c
 c
 c
 c
 c
 c
 c
 c
 c

-c
-c

-c
-c

-N
 N
 fiA

 *i j
 ,

a
l

 

L
 

U
C

 
al .

C
 
.
L

 

c
c

a
l 

0
 0

- 
U

U
O

 
a

la
L

 
v

u
0

 
u

u
u

 

d
 

.
C

 

6 896 

000740 



m U 3
 

ul 
p
: 

0
 

U
 

U
.
L

 
*
C

 c m
 

I
L

 
0

 

d
 

o
m

 

Ed 
Z.!? 
N

L
 

u 

U
 

.- n
 

2 !2 

-ro
n

tu
 

o
w

 

0
. 

0
 

Y 

n
 

-1
 

U
 

8- 9 U
 
c
 

C
 

3
 

U
 

d
 

2 s P, 

B Q
 
e
 

U
 

c
 

U
 

.C
 

C
 
a
 

U
 

4
 

2 s u 
p
: 

n
 

-1
 

U
 

c
 

0
 

>
 

U
 

.
L

 

C
 

3
 

Y
 

d
 

2 s Q
 

p
: 

n
 

-1
 

U
 

c
 

B U
 

C
 

3
 

.
L

 

U
 

d
 

1 N s ul 
L

 
Q

 

i 2 91 
n

 

-J a
a
a
a
a
 

I1 
II 

I1 
I1 

I1 
I1 

I1 

Y
 

C
 

.
o
 

C
 .- 
o
u
 

u
c
 

a- 
m 

5: o
x

 
-

0
 

C
 m

 
Q

C
 

u
o

 
Q

 .- 
-

4
4

 

.
L

 d
 

It3 
F

m
 

.- 
L

 
\

O
 

C
 

a- 
ul 

m
o
 

m
v
 

m
.c 

.- 
.
C

 

€
2

 
P '8 ?< 
U

.
-
 

m
o

 

u
s
 
o 

u
u

u
 

F
Z
E
C
 

n
a
! :?3 

0
)

 0
.- 

Q
 

u
u

 
u

u
 

0
 

o
o
m
3
 

I1 
I1 

L
 

L
 

m
u

 
0

0
0

7
4

1
 



5 4 s u
 
c
 

0
 

A
 

m L 
al 

i L m 
n

 

6.896 

0
 

0
 

0
 

U
 

N
 

N
r
N

 
N

U
N

N
 

N
U

N
N

 
N

9
9

9
-

N
Q

~
c

m
r

9
r

N
r

r
9

r
N

-
c

 

a
l

a
l

 
5

2
 

?
 

?
 

e
 

a
 



v
) 

Y
 

n
 

N
 

C
Y

)
&

 
o

w
 

In
 

0
 

'f r; 
N

 

U
 

0
 

m
 

A
 

U
 

c
 

e U
 

.C
 

C
 
a
 

U
 

d
 

2 a, al 
m
 

n
 

A
 

U
 

c
 

e U
 

.
L
 

C
 
a
 

U
 

d
 

2 a, 2 e al 
a

 

0
 

-
I 

U
 

.
L
 

C
 

a
 

U
 

d
 

2 a, al 
m
 

n
 

A
 

U
 

c
 

0
 

>
 

U
 

.
L
 

5 U
 

d
 

2 a, al 
m
 e al 

i! 
m

- 
L

 

m
 

n
 

a
 

d 

In
 

a
 

7
:

 

000'743 



u
)
 

4
4

 

4 U
 

c
 

a
 

>
 

U
 

v
 

- 
In
 

a 
*

m
 

8 
0
 

s a 2 U
 
c
 

a
 

>
 

s 0
 

2
 

0
 
c
 

B U
 

.C
 

C
 

3
 

P
) 

-
-
a
-
 

U
 

u) 
al 

o
w

 

In
 

0
 

7
-

 
a 

m
 0
 

-1
 

e al 

i L 0
 

0
 

1
. . 

a
 

0
0

0
7

4
4

 



', 
L
.
 

. 

5 

a,, 
. 

:
 

u
u
u
u
u
u
~
u
u
u
u
u
u
u
u
o
u
u
u
~
u
 

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
Y

Y
 

5
5

3
3

3
5

3
3

5
5

3
5

5
5

3
3

5
3

5
5

s 
3
3
a
a
a
a
a
a
3
3
3
3
3
a
a
a
a
a
a
a
3
 

al 
C

 

c
 

m
 

Q
 s 

-
L

 
a- 

0
 

.- 
u 

L
 

t 
;E 

;ijj 
U

a
l

L
L

 
u

m
m

m
 

a
 

a
 

v! ?
 

c
 

U
 

II 
I1 

II 
II 

II 
II 

Y
 

c' 
.
o
 

C
 a- 
o
u
 

U
C

 
.- 

m
 

5: o
x

 
-

0
, 

C
 

o
c
 

Y
O

 
al a- 

.
r
 d
 

m
 

-
4

4
 

&
 

u
rn

 
-C

 
.
C

 L
 

\
O

 
m

u
- 

C
 

.
C

 m 
m

a
l 

m
u
 

.C
 
.C

 

U
 .- 

m
o

 
u

 
u

u
u

 
E
F
=
@
c
 

o
x
 

.- Ii
$

O
.

?
 

u
 u

 
u

v
v

 
0

 
m

a
l

o
m

3
 

II 
II 

II 
L

 
L

 

C
 

w
a

z
m

 

m
u

 

000745 



s Q 

a
 
a
 

V
 
c
 

0
 

>
 

Y
 

C
 

3
 

.
L
 

U
 

d
 

2 s 3 g
 

M
 

V
 
c
 

Y
 

C
 

3
 

.C
 

Y
 
d
 

2 3 3 Q
 

= V
 
c
 

0
 

>
 

r
 C
 

3
 

.C
 

U
 

a
 

Q
 

d
 

a 
a

 

3 n
 

a
 

V
 
c
 

Q
 

>
 

U
 

.C
 

C
 
a
 

Y
 

d
 

: a s m
 

L
 

Q
 

i 2 m n 

a
 

0
 

Y
 
\
 

0
 

a
 

0
 

3
 

! 

F .
L

 
i Y

 
u

) 
W

 

I1 

6 
.
o
 

C
 *- 

O
Y

 
.
C

 m 
Y

C
 

m
m

 

o
x

 
r

a
l

 
c
 

Ex 

F ?< 
F
Z
2
C
 

a
=
 5-8 

U
 .C

 

m
o

 

u
m

 
o 

U
Y

U
 

u
>

 0
.- 

al 
U

Y
 

Y
Y

 
0

 
a

lo
v

1
3

 

11 
I1 

L
 
L

 

6'896. 

00074, 



U
 

.C
 

a. 

rt N
 

x 

I
-
U

 
U

 
0

 
m

 

a. 
A
 

V
 

I- 

B U
 

.C
 

C
 

3
 

U
 

d
 

2 s 0
) 

P
 

n
 

-
I 

U
 

I- 

9 U
 

.C
 

C
 
a
 U
 
d
 

3, P
 

0
 

A
 

4 B U
 

I- U
 

.C
 

C
 

a
 

U
 

3
 

u
) 

w
 

d
 

2 a. 
A
 

V
 

I- 

O
 

>
 

U
 

.C
 

C
 

3
 

U
 

d
 

3, s P
 

v
) 

L
 

i L a. 

N
N

N
 

N
 

0
 

P
l
h

 
N

9
M

P
l
9

N
r
-
r
9

9
-
 

v
v

v
v

v
v

 
v

v
v

v
 

Y
Y

Y
Y

Y
Y

 
Y

Y
Y

Y
 

\
\
\
\
\
\
 
\
\
\
\
 

v
v

v
v

v
v

 
v

w
w

v
 

3
3

3
3

3
3

 
3

3
3

3
 

II 
II 

II 
II 

II 
II 

U
 

C
 

.
O

 
C

 *- 
O

U
 

U
C

 
e- 

m
 

E
 

O
X

 
r

Q
 

C
 

a
,c

 
U

O
 

a, *- 
-

u
 

.C
 
d
 

m
 

g* u
m

 
C

 



3r 
0

 

rt 
N

 

rL 
N

 

n
 

-1
 

U
 

c
 

0
 

>
 

U
 

.- C
 
a
 

U
 

d
 

2 al 
&

 

0
 

-1
 

A
 

u
 
e
 

n
 

8 U
 

C
 

3
 

.
c
 

U
 

3
 

ln
 

al 
&

 

d
 

s n
 

d
 

U
 

c
 

8 U
 

.
L
 

C
 

3
 

r
 

d
 

1 &
 

0
 

-1
 

P, 

9 U
 

c
 

U
 

.C
 

c 
3

 

U
 

- a o
 

0
 

s ln
 

L
 

i 2 a
 

7
 

7
3

-
3

7
 
I
 

0
 

P
I 

h
ln

P
IV

lP
Ir

 

7
 

r
q

a
7

m
-r

 

e
-
 

c
c
ln

ln
 

6 896 
U
 

0
. 

!
i 

.
O

 
c *- 
o

r
 

U
C

 
.- 

m
 

kx o
x

 
r

a
l

 
C

 

a
le

 
U

O
 

.C
 
d
 

(
0

-
 

dl .- 

0
0

0
7

4
8

 



a
 

IA
 

0
 

m
 

0
 

Y
I 

0
 

.
.

 
.

I
 

U
 

.C
 

s U
 

d
 

a s Q
 

a
 

a
 

A
 

V
 
c
 

a> Y
 

C
 

3
 

.
L
 

U
 

4
 

2 Q
 

a
 

0
 

d
 

4 V
 
c
 

0
 

>
 

U
 

.C
 

s U
 

d
 

a 5
 

4 9 Q
 

a
 

V
 
c
 

U
 

I- C
 
a
 

r
 

u
)
 

Q
 

d
 

a
 

a
 

5 fa 
L

 
Q

 

8 L m 
0
 

u
w
w
w
u
u
 

Y
Y

Y
Y

Y
Y

 
\
\
\
\
\
\
 

u
w
u
w
w
w
 

a
a
a
a
a
a
 

m
a

 

3
7
 

w
w

 
Y

Y
 

\
\
 

u
w
 

=
a
 

%PI 

m
-. 

Q
 

L
 

0
 

C
 

0
 

2 d
 

7
 

m
-

s
 

w
w
w
w
w
w
w
w
w
 

Y
Y

Y
Y

Y
Y

Y
Y

Y
 

\
\
\
\
\
\
\
\
\
 

w
w
w
w
w
w
u
~
w
 

a
a
a
a
a
a
a
a
a
 



s B 

U
 

0
 

rn 

n
 

2
 

V
 

V
IIn

In
In

 
.-r

.-o
o

?
?

 
..... 

II 
II 

II 
I1 

I1 
II 

Y
 

Y
 

u
) 

W
 

II 

000750 



d. 0
 

.. .. .. .. .. 

a
 
a
 

U
 
c
 

P U
 
- C

 
a
 

U
 

d
 

2 5 aJ 
e
.
 

n
 

-1
 

U
 

I- 

0
 

>
 

U
 

.C
 

C
 
a
 

U
 

d
 

2 2 al 
a

 

n
 

-1
 

u
 

I- 

9 U
 

.C
 

C
 

a
 

U
 

d
 

2 5 4 aJ 
a

 

u
 

I- 

O
 

>
 

U
 

C
 

=
I 

.C
 

C
I 
d
 

1 e 2 

U
 

m
 

u) 
L

 
al 

-
i
 

2 a n 

L
 .. , 

aJ a
r

 

-
u

 
c

*
-s

 
.- 

L
W

 

8.: z 
-3 
a
 c

n
 

L
o

u
- 

a
a
a
a
a
a
 

w
u
u
u
u
u
 
u
u
u
u
 

U
U

U
U

U
U

 
U

U
U

U
 

\
\
\
\
\
\
 
\
\
\
\
 

u
u
u
u
w
u
 
u
u
u
u
 

a
a
a
a
a
a
 
a
a
a
a
 

-J 
m

a
 

m
a

3
 
a
a
a
a
 

I1 II 
II 

II 
II 

II 



cn 
U
 

d
 

a 
.*to Q

 
E

 

U
 .- 

e- 
c 

o
m

 

0
 

v
) 

Y
d

 

E
L

 
:.!? 

@
 

4 V
 

I-
 

O
 

>
 

.?. 
. 

. ._ 

U
 

u
) 

L
 

a
 

4
j

 
m n
 

v! 

?
 

c
 

e
 



m Y 

8
 

c
 rL 
N

 

fL
 

N
 

rL 
N

 

Y
 

0
 

m
 

n
 

A
 

u
 
c
 

9 U
 

.C
 

s U
 

4
 

a 2 e
 

a
 

n
 

-1
 

u
 
c
 

B U
 

C
 

.- a
 

Y
 

J
 

m e 
- a

 

0
 

-1
 

-1
 

u
 

I-
 

0
 

w
 

n
 

U
 

.C
 

s U
 

d
 

J
 

(L
 

8 5 n
 

-1
 

u
 

I- 

O
 

>
 

Y
 

.C
 

C
 

3
 

er 
4
 

2 5 e
 

a
 

m L 
e
 

Tl L
 

9
 

a. 
I1 

II 
II 

II 
II 

II 

Y
 



m 
U

 

0
. ,. 

N
O

D
U

O
 

u
u
m
a
 

N
N

N
N

 
c
c
c
c
 

I
l

l
l

C
 

L
 L

 L
 L

.- 
O
O
O
O
L
 

d
d
d
d
U
 

u
u
u
u
-
 

0
0

0
0

0
 

Y
"

 

II 
II 

II 
II 

II 
II 

II 
II 

II 
L

 
L

 
m
u
 

U
 

C
 



o
 

-
I 

U
 

c
 

e Y
 

I
-
 

C
 

a
 

Y
 

d
 

a 5 al 
a

 

u) 
L

 
al 

i
 2 m

 
Q

 

al 
Y

 

r
 

m
 



e 

(d
 

U
 

V
I 

a
 

0
 

U
 

U
 .- 

.- c
 

m
 

I
L

 
0

 
v1 
L
L
- d
 
a 

a
m

 

1.2 

. 
.. 

.
.

 
4

.-
 

. 

rir 
0

 

L
 

N
 

r; 
N

 

.. .. .. .. .. 

C
U

 
U

 

0
 

m
 

a
 

2
 

V
 
c
 

8 U
 

.
L
 

5 U
 

d
 

2 5 4 8 al 
a

 

V
 
c
 

u
 

.
L

 

C
 
a
 

U
 

d
 

2 5
 al 

a
 

a
 

-1
 

V
 

C
 

8 U
 

.
L

 

C
 

3
 

C
I 

d
 

2 0
) 

a
 

0
 

2
 

-1
 

V
 

I- 

U
 

w
 

a
 

U
 

.
C

 

s U
 

d
 

2 5 al 
Q

 

(d
 

L
 

al i L a) 
a
 

6 896. 

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

 
N

N
N

-
N

N
N

-
N

N
N

f
U

N
N

e
N

U
 

F
-
N

 

3
a
a
a
a
a
3
a
3
3
3
a
a
a
a
a
a
 
a
a
a
 

.. 
-x mu - 
a
m
 

V
I 

000756 



(d
 

Y
 

Y
 

.
L
 

a
 I
 ,. 

'. 
.r 

8 U
 

.C
 

C
 

3
 

Y
 

d
 

2 3 4 9 0
 

= u
 
c
 

Y
 

.
L
 

C
 

3
 

Y
 

m
 

0
 

O
L 

d
 

a 

3 a A U
 

c
 

?! Y
 

.C
 

C
 

3
 

Y
 

d
 

a s 4 =! B 0
 

w
 

U
 

.C
 

C
 
a
 

Y
 

1
 

m
 

0
 

= 
d

 

3 (d
 

L
 

0
 

H 2 lu 
a
 

0
 

C
 *

*
*
 

0
0

0
 

L
n

m
r
 

3
3

3
 



o
 

-1
 

U
 

C
 

0
 

>
 

U
 

.C
 

C
 
a
 

U
 

J
 u) 

0
 

oc 

- 0
 

2
 v
) 

L
 

0
 

L
 

m
 

o
 

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

 
N

N
N

-
N

N
N

r
N

N
N

N
N

N
-
N

U
 

-
r

N
 

-
L

 
0

0
 

.. 
nP 
o
m
 

s
r

 
v

u
 

n
 

s
 

V
 

5 898 

000758 
i 

:
.

 
,
;
 



.
.

 
I

'
 

n
 

-1
 

u
 
c
 

e U
 

.- C
 

3
 

N
 

-
a

n
 

U
 

o
w

 

In
 

0
 

Y
-

 
2 al 
a

 s 
.. .. .. .. .. 
m
o
 

E
-

u
u

u
 

c
 

m
r

r
 

L
 a

lc
lv

u
 

0
- 

-
a
 

",?
S

55 

EE 
5"gE 

C
U

 
U

 
0

 
m

 

W
 

L
 

al 

i I m n 

-
a

 

0
0

 
0

0
0

0
0

0
0

0
0

0
0

0
0

0
 

0
0

0
0

0
0

 
N

N
N

N
r
r
N

N
N

N
N

N
N

N
U

N
N

N
N

N
N

 

C
 

.
o
 

c
 *- 

o
u

 
e- 

m
 

U
C

 

C% 
o

x
 

r
a

l
 

C
 

a
J

c
 

U
O

 
al *- 

.C
 
d
 

m 

-4.4 

El E
m

 
.- 

L
 

\
O

 
m

r
 

C
 

.- m 
m

a
l 

m
u
 

000759 



2 2 

Y
 

0
 

m
 

.t. 
. , 

5 t 890 

J 



Y
 

0
 

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
 

N
N

N
N

-
r
Iy

N
N

N
N

N
N

N
-
N

N
N

N
N

N
 

3
3

a
a

a
3

3
3

3
3

3
3

3
3

3
3

3
3

3
3

3
 



u
) 

U
 

d
 

2 al 
a

 
0

 
U
 

U
 .C

 

*- 
c m

 
I

L
 

0
 

c
rm

 

lA
 

U
-
 

r.3
 

aCL al 
C

Y
 

': 
. 

;
,
 

d
 

?I 
L
n
 

0
 

a
l 
a
 

3 n
 

-
I 

U
 

c
 

0
 

>
 

U
 

.C
 

C
 
a
 

0
 

U
-
-
 

k
m

 I N
r

 
c

a
w

 m
 

I-m
o

L
" 

O
a
 

Y
 

?
-

 
2 

I- 
N

 
0

) 
a
 

3 4 u
 
c
 

0
 

>
 

- 2 
r: 

al 
a

 
N

 

3 u
) 

L
 

al 

8 L co 
n

 

U
 

:< D
n

 
-J

W
 

*
a
n
 

I-
3

 
0

 
Y

 
L

 ..?
 

XE z 
ans 
al m

- 

m
 c

n
 

Y
c

r
u

 

-
Y

 

C
*- zc 

.- 
L

 w
 

7
7

7
7

7
 

7
 

7
7

7
7

7
 

7
-

3
7

 
a
a
a
a
a
a
a
a
a
a
a
=
a
=
a
a
a
a
a
 

0
 

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
 

N
N

N
N

N
N

N
N

N
N

N
N

N
N

N
P

N
N

N
 

3
a
a
a
a
a
a
a
a
a
3
a
a
a
a
a
a
a
a
 

L" 

?
 

r
 

a
 



LI 
-
,
 - 

'4
; 

.. 

d. 0
 

0
. 

0
 

a
 

A
 

U
 

I- 

e U
 

.
L
 

C
 
a
 

U
 

d
 
a 6 5 (L

 

a. 
d

 
u

 
c
 

9 U
 

.C
 

5 U
 

d
 

2 5 4 e 
(L

 

u
 
c
 

a
 

>
 

U
 

.L
 

C
 
a
 

U
 

d
 

2 5 e 
(L

 

n
 

-
I 

U
 

c
 

B U
 

.
L
 

C
 
a
 

U
 

d
 

J 

(L
 

6 5 v
) 

L
 

P
) 

i I
 

Q
 

n
 

e
 

=
U
 

7
w

 
I

l
n

 

b
3

 
0

 

?
 

a
n

 

U
 

L
 ..?

 
2s 

a 
e
 m

c
 

Q
 c

n
 

-
4

4
 

t
-
 x

 
.- 

L
W

 
Y

n
Y

 

m
u

 
U

 
C

 
d
 

3
-

 
2 

.z 
4 

m
e

 
o

e
 

C
O

U
 

>
- 
e 

a
>

c
3

-
~

z
r

n
ln

 

E
 



5 896 

0
 

O
~

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

 
N

N
N

N
N

N
N

N
N

N
N

N
N

N
N

-
N

N
N

 

3
3

3
3

3
3

3
3

3
~

3
3

3
a

3
3

3
3

3
 

Q
 
c 

11 
11 

I1 
II 

I1 
I1 

11 

Y
 

r
 



I
,

 
.

I
 

u) 
c

)
 

d
 

2 o a
 

0
 

U
 

c
)
 .- 

*- 
c 

o
m

 

0
 

a
?

 

:.!? 8
2

 

U
J 

L
L

d
 

D
L

 
o
 

c
u
 

U
 

o
 

c
 .C

 

.. . , 

0. 
-

q
r

m
 

0
3

 
?
 

.. 

o
 

A
 

V
 
c
 

Q
 

>
 

c
)
 

- 5 U
 

4
 

2 5 o 
a

 

o
 

-
I 

V
 
c
 

8 c
)
 

.C
 

C
 

3
 

c
)
 

d
 

2 3 aI a
 

o
 

A
 

V
 
c
 

Q
 

>
 

c
)
 

.
L

 

C
 

a
 

w
 
d
 

a 3 9
) 

a
 

o
 

A
 

V
 
c
 

0
 

>
 

c
)
 

.C
 

C
 

3
 

4
4

 
d

 

a 2 aI D
 

E aI 

I L m 
o
 

?
 

?
 

c
 

U
 

.
C
.
C
.
C
.
L
 . . . . . 

n
n
n
n
c
c
c
r
-
 



m
 

0
 

r: N 

i
.
 

n
 

-1
 

V
 

C
 

P U
 

.C
 

C
 
a
 

C
I 

ln 
al 

d
 

a 

5 4 B V
 
c
 

U
 

.C
 

C
 
a
 

U
 

d
 

i? 3 0
) 

a
 

n
 

-4 V
 
c
 

P U
 

.C
 

C
 
a
 

U
 

d
 

a E 3 4 a
 

V
 
c
 

0
 

>
 

U
 

.C
 

C
 

3
 

U
 

d
 

a s 0
) 

a
 m L 

al 

i 2 m 
0
 

>
>

>
>

 

0
0

0
0

 
N

N
N

N
 

a
3
3
3
 

5 896.:- 1 
U
 
a
 L" 

?
 

c
 

a
 

000766 
I 



3, 
0
 

m
 

0
 

U
 

0
 

m
 

4
. 
a
 

U
 

c
 

0
 

>
 

U
 

.C
 

C
 

3
 

U
 
d
 

2 Q
 

0
 

2
 

P
 

-1
 

U
 

c
 

0
 

>
 

U
 

.
L
 

C
 

3
 

U
 

- 2 5 2 9 a
 

0
 

-1
 

r
 

.C
 

C
 

3
 

U
 

d
 

2 2 a
 

n
 

a
 

U
 

c
 

9 U
 

.
L
 

C
 

3
 

U
 

P
 

Q
 

a
 

d
 
a 

2 P
 

L
 

U
 

a- I 
P

 
Q

 
C

 
0

 
U

 

Q
 

0
 

U
 



4 V
 

I-
 

O
 

>
 

U
 
- s U

 

3
 

u
) 
a, 

d
 

a
 

5 4 9 V
 

I- 

U
 

.
L
 

C
 
a
 

U
 

d
 

2 s a
 

a. 
2

 
V

 
I-
 

B U
 

.C
 

C
 
a
 

U
 

d
 

2 5 a, 
a

 

a. 
A
 

V
 

I- 

O
 

>
 

U
 

C
 

= .- U
 

d
 

3
 

E 3 a
 

u
) 

L
 

a, 

k! L
 

m a. 

2
2
2
2
 

a
a
a
a
 

I1 
II 

I1 
I1 

II 
II 

II 
Y

 

6 
.
o
 

C
 *- 

o
r

 
*- 

m
 

U
C

 

Ed 
o

x
 

w
-a

, 

m 
a

,c
 

r
o

 
a, *- 
-

r
 

.- - %
 

Em 
.- 

L
 

\
o
 

*- 
ln
 

m
a
,
 

ln
o

 

m
w

- 

.- .- 
:I P
P

a 
4

4
 .- 

m
o

 
u

r
r

 
Z

Z
Z

C
 

n
=

 tB 

r
m

 o 
o

w
 0

.- 
a, 

U
U

 
u

u
 

u
 

a
lo

ln
3

 

I1 
I1 

L
 
L

 



u
) 

Y
 

s 6
 

0
 

4 8 V
. 

+
. 

U
 

C
 

.C
 

a
 

U
 

d
 

2 s 4 8 al 
a

 

V
 
c
 

U
 

.
L
 

5 U
 

d
 

a s 4 9
) 

a
 

V
 
c
 

0
 

>
 

U
 

.
L
 

C
 

3
 

U
 

d
 

a s a
 

a. 
V

 
c
 

0
 

>
 

U
 

.
L
 

C
 

3
 

U
 

J
 

u) 
al 
a

 

d
 

s u
) 

L
 

al i t m
 

P
 

7
 

3
3

3
3

3
3

3
3

3
3

7
7

3
3

3
3

3
 

L
 

a
la

 
al 

x
u

 
c 

u
m

 
al 

m
 

al- 
c 

c
 

?
 

U
 

2 
.

O
 

C
 e- 

O
r

 
*- 

m
 

U
C

 

E
 

o
x

 
r

a
l

 
C

 

a
le

 
U

O
 

a
l .C

 

.
L
 4

 

m
 



,
 U
 

d
 

a s 
3

3
3

3
 

c 
0

0
0

0
 

W
 

N
N
N
N
 

.... ...... 
P

E
ltZ

Z
 

.- 
m

u
-u

- 
I 

c
 

?
 

u
 

000770 



m
 

U
 

8 

n
 

-1
 

u
 

I- 

O
 

>
 

U
 
c
 

C
 
a
 

U
 

d
 

2 0
 

LL 

a
 

4 e U
 

I- U
 

IC
 

C
 

a
 U
 

m
 

al 
LL 

d
 
a 

s n
 

-1
 

U
 

I- 

e U
 

.C
 

C
 
a
 

U
 

d
 

1 LL 

s n
 

d
 

U
 

I- 

O
 

>
 

U
 

C
 
a
 

.C
 

U
 

- ., 5 al 
LL 

U
 

0
 

m
 

0
0

 
m

 
0

0
 

I
n

I
n

r
h

-
I
n

I
n

N
I
n

N
-
I
n

m
r
r
I
n

U
i
 

.. n 

000771 



m 44 

B U
 

.
L
 

C
 

3
 

--a. 
o

w
 

U
 

2 
i? 

a
 

a
 

s a
 

-1
 

V
 
c
 

B U
 

.
L
 

C
 
a
 

r
a

n
 m

 
U

 
o

w
 

m
 

0
 

'
c

d
 

2 a E
 0
 

-1
 

II 
I1 

II 
I1 

I1 
I1 

II 

000772 



!
i 

000773 



6 896 

A.4.1.6 

PIT 1 
PIT MATERIAL 

EXTRACTION PROCEDURE TOXICITY RESULTS 



S
h

 
W

O
Q

 
0

1
-

 

V
IU

 
o
 

N
 

N
h

 
N

O
Q

 
0

1
-

 
U

O
N

 
o
*
\
 

W
U

 
0
 

I
 
U

N
O

Z
 

- I c u 

U
 

.
C
 

C
 
a
 

U
 
d
 

a a 
a
 

0, 

0
 

-
I 

Y
U

 
a

x
 

U
I

\
 

W
Q

U
 

o
x

 

o
o

m
 

A
9

0
 

Z
?

?
 

o
o
g
o
o
-
0
0
 

m
m

s
r

m
-

m
n

r
 

0
0

 
0

0
 
-
0

0
 

O
O

o
O

O
N

O
O

 
o

o
M

o
o

 
-
0

0
 

m
m

n
,-

m
o

m
-

 

O
O

~
O

O
N

O
O

 
0

0
 

0
0

 
.

O
O

 
m
m
g
-
m
o
m
-
 

a
 

a
a
a
a
a
a
a
a
 

A
 

W
 

n
 

- Y
 

A
 

2 

2:: 

* e*
 

-
e
*
 

d
-
c
 

-
>

-
 

O
D

-
>

 

z
a
u
 

u
o

w
 

-
u
a
 

?
 

-? 
c
 

c
 



i 

0
0

0
. 

O
h

N
 

2
L

G
 

a
 

-
4

4
 

m
 c

n
 

u
n

u
 

C
-

L
 

.C
 

L
W

 

a
a
 
a
 



A.4.2 

PIT 4 
PIT LEACHATE 

000777 



A.4.2.1 

PIT 4 
PIT LEACHATE 

RADIOLOGICAL RESULTS 

000778 



:-
-
 

.. 

0
 

c. i2 0
 

>
 Y
 

C
 

.d 

a IJ 
d

 

J 0 Q
 

IY 

s 2 0
 

Lr 

0
 

Y
 

.A
 

C
 

3
 

Y
 

d
 

9
 

PI 
a
 

3 0
 

i- 
-1

 
r*

 

0
 

Y
 

.d 

C
 

3
 

Y
 

J PI 
L
 

d
 

3 m
 

0
) 

Y
 

t I4 

a
 a 

m
 

Y
 

J 
Q

 
L% 

d
 

m
 

3
 

3
3

 
3

 
3

3
3

 
3

 

x
3

2
 

r
)
 

3
3

r
)

I
Y

3
3

3
 

3
2

2
 

d
 

N
 

4 a: 
Y

 
4

 

a
 

0
0

 
0

0
 

d
P

 
o

r
e

 
N
d
d
 

0
0

 
0

0
 

W
d

 
O

O
P

 
9

-
4

 

N
 
d
 

3
 

2
2

2
 

-1
-1

-1
 

\
\
\
 

c
(

c
(

Y
 

u
u
u
 

a
a
a
 

3
 

3
3

3
 

3
 

3
3

 
a 

m
a

 
m

u
 

4
.
4

 

0
 

000779 



i 

m
 

Y
 

51 
0

) 
m d

 

m
 

N
 

-4
 

5 [r 0
 

>
 Y
 

C
 

3
 

.
.
I
 

Y
 

J a2 

d
 

a
 

s 5 Lr 

0
 

>
 

&
I 

4
 

5 Y
 

d
 

:
 

s 3 9 a
 

n
 

L
r 

AJ 
4

 

C
 

3
 

Y
 

d
 

J 0
) 
m s m 0

) 
Y

 
0

) 

2- 4
 
a
 

*
*

*
*

*
*

*
*

*
*

*
*

 

0
 

0
0

 
0

0
0

0
 

0
 

d
 

N
 

0
0

0
0

 
N
 
d
 

r
l

r
l

r
l

d
m

m
d

m
d

N
P

l
l

7
 

m
 

rn
 

m
d

 .
N

~
N

W
O

 
.

d
r

m
v

r
~

o
 

3
3

3
 

3
 

0
 
P
 

N
 

W
 



A.4.2.2 

PIT 4 
PIT LEACHATE 

INORGANIC RESULTS 

000781 



. 
. $96 

0
 

b
 

a
 

L
 

P Y
 

.A
 

C
 

3
 

Y
 
d
 

2 u 0
 

J
 

0
 

L
 

0
 

>
 

3 Y
 

4
 

C
 

3
 

u
 J 8
 
u
 

d
 

s 3 P 0
 

L
 

Y
 

C
 

3
 

-
4

 

Y
 
d
 

J 
O

 
I
 

3 m
 

Q
 

Y
 

I k
 

m
 
a
 

,
 

3
1

3
1

 

a
a
a
a
 

1
\

1
1

 

YPYY 

d
 

N
 

N
 

N
 

z w 
3

r
d

 
3

 
0

3
3

 

N
 

N
 

i * 

w
 

B 
m

m
 

3
3

 

C
 

.
o
 

e
4

 
O

Y
 

Y
C

 
-
(
a
 

Y
O

 
!% d

d
 

a 
O

C
 

Y
O

 
O

d
 

d
Y

 

a
4
 

E
O

 
0

-0
 

4
*

 
1

0
 

p
a

 

P’ 

€
2

 
P 2

2
 

4
m

 
m

w
 

m
u

 
4

4
 

>.a 
.
+
a
 

Y
4

 

Q
U

I
1

 
a
4
0
 

O
d

 E
 c 

u
>

 0
4

 
0

 
m

u
 

Y
Y

 
0

 

9
0
 

1
1

k
h

 

m
o

 

u
rn

 
o 

O
O

I
D

J
 

n
z

 a
o

 

N
 

n
n

d
4

4
 

r
m

m
1

1
 

I
-
-
 

I
 z

z
 

d
w
>
 

0
0

 
7: N

 
d

 
o

m
 

m
o

 
r

(
e

m
n

m
.

 
.

N
r

 
.
I
-
0

 
r

r
(

r
~

~
m

 

0
 

2
1

 
w

 
m

w
 

C
I 

0
 

d
 

3
 

e
3

3
 d
d
 

-
4

 
Y

Y
 

c
c

 
O

O
 

Y
Y

 
0

0
 

a
a
 

m
a

 

Y
 

0 
m

 

8
1

 
1

1
1

1
1

 

000782 



N
 

d
 

5 L 9 u
 C
 

3
 

4
 

AJ 
d
 

J 
m

 
0

 
a

 

0
 

,a 

n
 

2 L O
 

>
 

u
 

4
 

5 Y
 
d
 

J 0
 
e
 

s 5 s n
 

L
 

Y
 
d
 

C
 

3
 

Y
 

4
 

J 
al a

 

s m
 

0
 

Y
 

P
) 

-E
 

k
 
a 
a
 

0
 

0
0

0
 

0
0

 
0

 
0

 

0
 

0
0

 
0

0
 

0
0

 
0

 
0

 
0

0
 

m
m

m
o

w
m

m
 

r
m

 
m

m
w

m
N

m
w

 
o

m
 

o
d
o
o
m
w
o
 

o
m

~
m

d
r

i
 

~
o

m
m

o
O

o
)

 
d

d
r

m
N

d
o

N
d

Y
1

 .
m
N
N
N
N
m
N
d
N
N
 

0
 

0
 

.
o
 

0
 

0
 

0
0

0
 

0
 

0
 

0
0

 
o

m
0

 
r

l
m

o
 

0
0

 
0

 
d

 
.
w
d
 

.
N
 

r
o

 
d

~
m

 
m

w
w

 
0

0
 

o
m

m
o

~
w

o
 N
P

N
W

~
O

 
m

~
r

 
o

d
 

~
N

~
N

~
W

~
N

N
P

 
.

~
N

~
N

~
~

P
N

N
A

 

z
 

z 
w

z
 

Z
O

Y
3

,
 

3
E

z
 

b
w

z
 

B
3

E
 

0
 

0
 

0
0

0
 

0
 

0
0

0
 

0
0

 
0

0
 

0
 

0
0

 
0

 
0

 
0

 
0

0
 

m
~

w
~

m
m

m
 

m
w

 
m

m
m

 
m

w
m

 
o

m
 

m
o

m
m

m
P

o
 

 
O

N
N

 
N

O
^
 

0
d

m
0

0
~

 
N

 
d

 m
'm

 m
 w
 
d

 N
 

m
 

H
 

. (0
 
r
 
P

 N
 
d

 
d

 m
 
r
l 

N
 m

 

z 
z w

z
 

z
w

w
 

2
 

E
z

 
b

o
z

 
B

3
E

 

N
 

N
 

000'783 



6 896 

r
 

o
n

-
1

4
4

 
r

m
m

.
.

 
r

n
 I
 z

z
 

r
(

w
>

 
0

0
 

n
 

I d
 

N
 

d
 

N
 

-
I 

.......... 
m

n
 a
-
-
 

C
~

Y
Y

Y
 

0-4 
m

 
a

a
l

s
~

 
.

E
r

t
A

J
Y

 
r

l
a

a
a

a
 

-
4

V
)

E
a

l
a

l
 

a
n

n
 

a
€
 

x
v

)
 0

0
 

C
Y

 
&

I
 

.rl 
,,$

”” 

m
 

0
 

0
0

 
0

0
 

0
0

 
0

 
0

0
 

0
 

0
 

m
o

 
o
 

0
 

N
W

W
 

n
 

.
n

m
n

o
w

m
n

 
r

e
 

m
n

w
m

 
r

(
m

m
 

r
m

o
d

o
o

n
w

e
 

o
m

m
m

d
~

.
 

~
W

~
N

N
-

I
-

I
~

F
I

N
-

I
P

N
-

I
~

 
.

n
N

N
N

 

0
 

0
 

0
0

 
0

 
0

0
 

o
m

0
 

0
0

’
 

0
 

0
0

 
.

e
m

n
m

 .
P

I
N

W
N

Q
~

~
 

m
o

 
m

m
Q

 
-
I
N

-
 

.
m

o
m

o
m

~
n

~
o

 
m

o
m

~
n

r
 

~
r

(
r

~
~

m
~

d
n

~
n

w
d

~
m

d
 

.
w

r
o

N
 

0
 

0
 

0
 

-
0

 

E
 

e
o

 
c

-4
 

O
Y

 

Y
E

 

e
a

 
Q

 

5 
-

a
 

a
 

a
 

a
Y

 



m
 

Y
 

d
 

a e
 

a
 

v
u

 
I
J
C
 

.d 

d
m

 
&
E
 

'
8

 
v

)
u

 
Ir 

\
a

l
 

M
Y

 

c
 

r
t

u
 

*
a
 

Y
 

4
 

a
 

a
m
 

m
m

 
m

e
 

c
)
 

d
 

N
 

d
 

. . .. .. .. .. 
cnn 

a
-

-
 

C
U

U
Y

Y
 

4
 

m
w

w
 

b
l 

U
P

-
-

 
O

d
 

m
 
a

a
l
z

s
 

\
E

d
u

Y
 

d
m

a
a

a
 

-
v

)
E

e
e

 
e 

m
o

o
 

&
E

 
I

v
)

 0
0

 
b

:
 m
 

P
 

Lr 
s B u
 

4
 

C
 

a
 

Y
 

4
.
 

m a
 

s s n
 

r& 
0

 
>

 

Y
 

C
 

.
-
I
 

a
 

Y
 

a al 
a

 

d
 

s s 9 0
 

Lr 

Y
 

4
 

C
 

a
 

U
 

d
 

J 
al 
a

 

3 m
 

al 
Y

 

5 9
 
a
 

*
*
*
r
*
*
r
 

3
 

3
3

 I
3

3
3

 I 

0
 

0
0

 
0

0
 

N
C

I
N

d
N

N
W

 

~
m

w
 

O
~

N
 

o
c

)
n

o
o

m
~

 

w
z

 
f

a
a

 

* * * *.* * * 

a
 z 

w
z

 
g

3
a

 

N
 

N
 

e
 



A.4.2.3 

PIT 4 
PIT LEACHATE 

ORGANIC RESULTS 

000786 



N
 
c
 

U
 

0
 

m
 n
 

2
 

u
 
c
 

B e, 
I

C
 

C
 
a
 

U
 

d
 

3
 

" E z n
 

2
 

U
 

c
 

a
 

>
 

U
 

.C
 

C
 

3
 

U
 

d
 

3 z " n
 

-1
 

U
 

e
 

0
 

>
 

U
 

.
L
 

C
 
a
 

U
 

d
 

3 z al oc m
 

L
 

al 

i L m 
n

 

000787 



ul 
U

 

.C
 

n
 

1
.

 
. 

+
,

I
,

 

n
 

A
 

U
 

c
 

9 U
 

C
 

.C
 

a
 

U
 

d
 

a s 4 e P
) 

m
 

U
 

c
 

U
 

.C
 

C
 
a
,
 

U
 

d
 

2 s a 
a
 

n
 

a
 

U
 

I- e U
 

IC
 

C
 
a
 

U
 

d
 

2 Q, 

P
) 

a
 ul 
L
 

a 

1 L m
 

n
 

c
c

 
x

x
 

0
0

 
.C

 c.- c
 

.C
 

.C
 

u
m

u
m

 

000788 



N
 

c
 

.. .. .. .. .. 
PE1C

ZZ 

C?SdS 
-
v

)
 ?&

&
 

!s
i 

c
 

m
r

r
 

~
a

l
n

v
-
 

0
- 

-m
 znn 

C
U

 
U

 

0
 

m
 

I1 
I1 

I1 
I1 

I1 
I1 

U
 

U
 

111 
W

 

0
0

0
7

8
9

 



u
) 

U
 

u
) 

Q
 

a
 

U
 .C

 

d
 
a 

-
0

 
*- 
c 

a
m

 
m

 

0
 

VJ 
L

L
Q

 

S
c

c
 

0
 

,
-
a
 

I
L

 

2: 8
5

 
U

 
c
 .C

 

a
 *

+
.

 

a
 

-
I 
U
 
c
 

s U
 

I
C

 

C
 

3
 

U
 

d
 

z z !i s Q
 

a
 

u
 
c
 

U
 

.C
 

C
 

a
 

U
 

d
 

z 3 Q
 

a
 

a
 

2
 

U
 

I- 

O
 

w
 

U
 

.
r
 

C
 
a
 

U
 

d
 

3
 

u) 
0

) 
S
 

z u) 
L
 

Q
 

i L 6
 

a
 

3
3

3
 

2
2

2
 

\
\
\
 

w
o
w
 

a
a
a
 

0
 

In
In

v
I 

3
3

3
 -a

 
7

 
3

 
-J 

.
I
 

11 
-a

 
m

u
 

n
 

o
m

 
m

 

C
 

.
o

 
C

 *- 
O

U
 

.- 
m

 
u
c
 

E
 

o
x

 
-

0
, 

C
 

.C
 
4
 

a
2

 
U

O
 

B
 .- 

000790 



0
 

>
 

4. 
.C

 

1
 

- U
 

0 

N
 

c
 

a L u 

ii L
 

P
 

C
 

.
O

 
, 

C
.- 

O
U

 
.- m 
u

c
 

G
 

0
%

 
r

a
l

 
.
L
 d
 

m 
O

C
 

Y
O

 
al *- 

-
4

4
 

&
 

.C
 
L

 
\
o
 

.- 
u) 

m
a

l 
m

u
 

m
.c 

.C
 
.
C

 

-"k 
F E< 

9
Z

E
C

 
u

m
 

o
>
 0

.- 0 

03 

U
 .- 
m

o
 

u
u

u
 

al 
-0

- 
u

u
 

0
 

a
0

a
Y

 

II 
II 

L
 L

 

C
 

I
P

Z
 m m

u
 

000791 



I
U

 
2Ei 
h

a
 

82 E
 

ans 
2.5 p 

t
u

)
 

0
 

u
.

0
 

L
 .. 

I
 

a
l m- 

d
Y

 

.- 
L

W
 

y
n

k
 

I 

C
 

.
o

 
c *- 
o

r
 

U
C

 
e- 

m 

E; o
x

 
r

a
l

 
C

 m 
a

le
 

Y
O

 
al .- 

.C
 
d

 

-
u

 

&
 

E
m

 

@' E? 

.- 
L

 
\
o
 

.- 
u) 

m
a

l 
m
u
 

.- .- 
s
a
l 

e E!$ 

al 
C

 

u 

a
l

L
c

 
2 

P
,

c
 

U
 

8 al: 
c
 C

Y
 

OOQ792 



N
 

rn
-u

u
 

0
0

 
z
 

E
x

2
2

 
--a

>
 

N
 

c
 

n
 

-1
 

U
 

I- 

9 U
 

.C
 

C
 
a
 

bJ 
d
 

a 0
 

a
 

0
 

A
 

4 e u
 
c
 

U
 

.C
 

s U
 

4
 

2 a8 a
 

0
 

-1
 

2
 

u
 

I- 

O
 

5
 

n
 

U
 

.C
 

C
 

3
 

U
 

m 0
 

a
 

d
 

a 

z m L 
al 

1 m 0
 

a
 

-1
 
\
 

0
 

3
 

-
I 
\
 

u
 

3
 

c
 

2
.

 
c
 

3
 

3
 

000793 



I
.

 

J
 

r;r 
c
 

a
 

-1
 

U
 

I- 9 U
 

.
L

 

C
 

3
 

U
 

d
 

3
 

E
 

E 3 a. 
-
I 

u
 
c
 

8 U
 

.C
 

C
 

3
 

U
 

3
 

m
 

d
 

E 0
 

-
I 

a. 
-
I 

u
 
c
 

0
 

>
 

U
 

C
 

3
 

.
r
 

U
 

3
 

m Q
 

E
 

4
 

0
 

-1
 

a
 

L
 

Q
 

-i 
L

 

m 
P

 

a
 

-1
 

\
 

0
 

3
 

m
 

c
 

3
 

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
m

o
o

o
o

o
 

r
r

.
?

r
-

N
r

c
-

r
r

-
r

r
c

~
N

N
N

m
r

 

1
 

“1 
?
 

a
 

.. 
.
 .
 

. 

000794 



6 896 

4 e u
 
c
 

U
 

.C
 

C
 

3
 

h
 

u
m

-u
.u

. 
El?;?>.$ 
-.n

 
w

 
O

0
 

U
 

f
-

 
i oc 

.C
 

C
 

3
 

N
 

-.n
 

w
 

O
0

 
u

 
f

-
 

2 
,# 0

 
A
 u
) 

L
 

9
) 

H 2 
t

n
 

3
 

3
 

-1
 
\
 

A
 

W
 

\
 

W
 
a
 

3
 

al E
o

 
5 

2
 

e
a

 
c

-E
 

E
 a
*
-
-
 

m
o

m
m

c
u

o
 

n
n

n
n

n
n

w
 

c c
 L

 c e
*- 

L
 

Q
e

O
O

L
L

r
 

C
X

C
 L

 %
%
a
 

2
-
1

2
 

\
\
\
 

u
w
w
 

3
3

3
 

0
 

z!%
 

M. 
"i ?

 
u. 

000795 



!3 N
 

c
 c

r
 

m
 

U
 

a
 

-1
 

V
 
c
 

8 U
 

- C
 

3
 

U
 

d
 

7 3 Q
) 

w
 

0
 

-1
 

V
 

t- 8 U
 

.
L
 

C
 

3
 

U
 

d
 

2 3 9
) 

Q
 

a
 

-1
 

V
 

I- 8 *r 

C
 

3
 

.
L
 

U
 

d
 

2 3 Q
) 

Q
 

(d
 

Q
) 

i L 6
 

n
 

r 

I1 
11 

II 
II 

I1 
I1 

U
 
d
 

7 
.z 

4 
0

0
 

C
O

V
 

-1
w

 
3

>
+

3
 



U
 

0
. 

2
 

n
 

-1
 

U
 

C
 

9 U
 

C
 

3
 

IC
 

U
 

d
 

2 Q
 

(L
 

0
 

-1
 

-1
 

U
 
c
 

n
 

9 U
 

.
L
 

C
 

3
 

U
 

3
 

(L
 

d
 

E 5 n
 

d
 

U
 

C
 

9. 

w
 

.C
 

C
 

3
 

U
 
d
 

2 5 u 
a

 E u 

4 L 0
 

a. 

7
7

7
7

7
 

3
3

3
3

3
7

 

I1 

000797 



U
 

m
 

N
 

c
 

a
 

A
 

V
 

I- 

B U
 
c
 

C
 

3
 

U
 
d
 

2 = 0
 

A
 

A
 

V
 

I- 

a
 

B U
 

.C
 

s U
 

a 

&
 

d
 

E 5 n
 

A
 

u
 
c
 

0
 

w
 

Y
 

.
L
 

C
 

3
 

U
 

m al 

d
 
a 

3 2 P al 

i m
 

a
 

7
 

7
 

3
-

 
7

3
-

3
3

3
 

7
7

7
7

7
7

 
-

7
7

3
3

3
3

3
3

 

O
IO

O
O

 
0

 
m

m
m

-rrm
ln

- 

7
 

3
3

3
3

3
3

 



A S  

PIT 5 



A.5.1 

PIT 5 
PIT MATERIAL 



$96 

-AS. 1.1 

PIT 5 
WASTE MATERIAL 

VISUAL CLASSIFICATION OF RESULTS 



VISUAL CLASSIFICATION OF SOILS 
WROJECTTTASK NUMBER: 

ENNUNJGEOLWST: J. DOUGHERTY 
3RlLUNG METHODS: PONTOON BOAT 6 

PISrON RING SAMPLER 

D I  
E N  
P C  
T H  
H E  

S 

ROJECTNAME: 
oIARAcmitzAnoN INvEsnwnoN SNDY- 
ROY F. WESTON. INC. 

OORDINATES: u1201~28.1378S5S.50 

DESCRIPTION 

'AGE1 OF 1 

lELD INSTRUMPrr READINC 

NOTES: 



VISUAL CLASSIFICATION OF SOILS 
RWECTNAME: 

OlARAcTERluInoN iNvEsnanm STUDY- 
ROY F. WESTON, ING. 

noRDINATEs: 462072.89.1378834.88 

ROJECTmA!SK NUMBER: 
CDMEWWELLID: 0502 

DATEOFCOMPLETIW: 

PAGE1 OF 2 

NONJGEOLOGIST: J. DOUGHERlY 

MUNG MEIHODS: PONTOON BOAT 1 
J. SPRAIT 

PISTON RING SAMPLER - 
D I  
E N  
P C  
T H  
H E  

S - 
0 

P 
0 -  

20 

40 
0 -  

40 

Bo -- 
a, 

80 

-- 
eo 

100 

0 -  

100 

120 
0. 

120 

138 - 
MOTES: 

E R  O E  
N 

--I-- 
FMPPS- 
moea - 

-- 
FMPPS- PUh --I 05073 

I" Iw 

tt- ---..------ 

WID INSTRUMENT READING 

loocpm bebw 

HNUr13ppm 

a 

. =  

a 



VISUAL CLASSIFICATION OF SOILS 

m m m v w u m :  as02 

3dNWNJGEOLWST: J. DOUGHERlY 

HUUNGMETHODS: PONTOON BOAT 6 
J. SPRAT 

PISTON RING SAMPLER - 
D I  
E N  
P C  
T H  
H E  

S 

138 

148 
0 -  

148 

I - -  

, - -  

PROJECTNAME: 
c H A R A m i t A n o N  iNvEsnwnoN STUDY. 
ROY F. WESTON. INC. 

COORDINATES: 462o72.Ss8.137~.8 
' A G E 2  OF 2 

RELO INSTRUMENT READINC 



VISUAL CLASSIFICATION OF SOILS 
IOJECVlASK NUMBER: PROJ€CTNAME: DATE OF C O M P m W :  3nm7 
IDMWWEUID:  a503 OuRAcTVuLATloN iNvEsnwnm SNDY- 

ROY F. WESTON. INC. JGINIGEOLOOST: J. DOUGHERTY 

NUNC METHODS: PONTOON BOAT 6 
PISTON RING SAMPLER 

J. SPRAn 

D I  
E N  
P C  
f H  
H E  

S - 
0 

P 
0 -  

Y) 

100 

1% 

P O '  

P B  

M P P I  
Dcoso 

UPPS- 
Osos1 

D O .  

FMPPS 
05M2 

FMPPS- PUJ 
sos3 

mcpn - 
mcpm - 

4oocpm -- 
25ocpn blow 

000805 



VISUAL CLASSIFICATION OF SOILS 

NONJGEOLOUST: J. DWGHERTY 

MUNG MmODS: PONTOON BOAT 8 
J. SPRAll 

PlSToN RING SAMPLER 

S N  
A U  
M M  
P 0  
L E  
E R  O E  

N 

FMP-PS 
05034 Puch 

FMPPS- puoh 

-- 
FMPPS- push -4 oco56 

FMPPS- 
Qson 

- -  
Push 

--I-- 
FMPPS- 
05058 Push 

FMPPS- 
05059 

Push 

FMPPS- Puph --1-- o5060 

'RQIECT NAME: 
cHARAcTEAizATloN INVESTIGAT~ON STUDY- 
ROY F. WESTON. ING. 

mDINATES: 4821 00.41.1 37873563 

DESCRIPTlffl 

Pudding like texlm reddish black (10R 2Yl) 
throughout stmaks of (1oR 4 6 )  red a n d m  
color white ((hese tendto be Vkk  streaks) 
Mlallmediun sand site wtriw graag afe pleselll in 
romeofmesample. 

DATEOFCOMPLETION: 3RsIz17 

P A G E 2  OF 3 



. ,  

000807 



VISUAL CLASSIFICATION OF SOILS 
ROJECTfl'ASK NUMBER: 
LDMEWWELLID: s o 4  

NGINJGEOLWST: J. D WGHERTV 
RILLING MOHODS: POHTOON BOAT 1 
PlsroN RING SAMPLER 

S N  
A U  
M M  
P B  
L E  
E R  

- 
B 
L S  
O A  
H I M  
5 p  

L 
O E  
N - 
Push 

-- 
Push 

-- 
Push 

-- 
Push 

-- 

Push 

-- 
Push 

-- 
Push 

- 

DESCRIPTION 

----------- 
Dark brown pudding like mterialwim Mlall chunb 
of derker material mi before. streaks of light blue 
material (a UHle lighter- preuious rarrple) 
A h ,  mall amount of bright yeUow cobred material. 

----------- 
Dark brown pddingliketruturewimsrnall chunks ol 
darker materiel, wry light blue material of similar 
mmeure (powder blue) and white -rial. 

Ugt gray (2.W 7E) and yelbwirh red (SVR 56)  

gay sand sized grit, trace. 
salli-wiid wim pawl08 of y e w  (9 em) and 

DAlEOFCoMPmON: 3R31Il7 

P A G E 1  OF 3 

flELD IN!ZIRUMENT READING r 
9oocpm a- 
56ocpm bebw 

------- I 
mcpm - 
O c p m  bebw 

7oocpn abow 
4oocpm bebw 

NA 

above -&-me m a g  bowl 
cpn - courlb per M u r e  mad WMI HP-2;bT 

bebw- bebwlhe mixing bowl 
FMPPSOSQ24.025.6 026 are composites of entire boring. 



VISUAL CLASSIFICATION OF SOILS 
Y I W E ~ ~ S K N U M B E R :  PRQIECTNAME: 
KOMONWELLID: 0504 OLARAC~ER~ZAT~ON tNvEsnwnoN STUDY- 

ROY F. WESTON, INC. 
NONIGEOLOGIST: J. DOUGHERN 
HULLING M F l H W S :  PCUTOON BOAT 6 COOADINATES: 4(ul03.13.1376635.75 

PISTON RING SAMPLER 

0 R DESCRIPTION 

O A  C N  
L S  E l  

W M  o c  
S p  V H  

D I  
E N  
P C  
T H  
H E  

s 

DATEOiCOMPLETIffl: -7 

PAGE2 OF 3 

" t  

s ' F  

FIELD INSTRUMENT READING 

s s  

NOTES 

S N  
A U  
M U  
P B  
L E  
E R  

E E  
R S  
Y 

I T  I 

a 

-7 . u, 

a 

000809 



VISUAL CLASSIFICATION OF SOILS 
ROJECT/TASK NUMBER: 
LDNEWWELLID: a504 

NGINJGEOLOOST: J. DOUGHEFllY 
RlUNG MEIHOOS: PONTOON BOAT I 
PlsroIJ RING SAMPLER 

D I  
E N  
P C  
t H  
H E  

S 

JRWECTNAME: DATEOFCOMPLETION: d 7  
cHARAcTERmnm ~NvEsnanm STUDY- 
ROY F. WESTON. INC. 

l P A G E 3  OF 3 
mDINATES: 482103.13.1378635.75 

U 
S 
C 
5 

DESCRIPTION 

I Dnfk bnm (lorn 3/3) 8elnhoW. 

I Dark bowl (lorn 4B) and very dark Brayish bowl 
(low 32) seni-solid with grease like amistency. 

Reddish bowl (SVR 4/31, very pale brorm 

(lorn s/s) wimmeks of verydalk gray 
(1OYR 7/4) and vsry dark yellowish brom 

(1OYR Wl), qease like consbemy. 
H 

, - - -  

Total Dew r29.4 Ft. 

S E D  INSTRUMEKT READING 

I-- ' n  



VISUAL CLASSIFICATION OF SOILS 
RWECVTSKNUMBER: 
LDMEWWELLID: osos 

NGIN&€OL005t J. DOUGHERN 
RILLING METH005. POHTOON BOAT 6 

0 

PRQlEGTNAME 
CHARACTERlzATloN iNvEmano((( SWDY. 
ROY F. W E m ,  INC. 

COORDINATES: u1208225.1378485.00 

N 

40 
0. 

40 

eo -- 
e o ,  

100 

120 -- 
120 

FMPPS- push 
0501 9 

I 
OEsCRlPTloN 

E f  R I  

1 

" I  
I 

DATE OF COMPLETION: 3119187 

P A G E 1  OF 2 
~~ 

FIELD INSTRUMENT READINGS 

-------- 

mcpm above 
25oCpm bekw 

Imlnunemmathxction 

000811 



5 8! VISUAL CLASSIFICATION OF SOILS 
#OJECTflSU NUMBER: 
XOMEWWEUID: asc# 

SNONXiEOLOWST: J. DOUGHERN 
HULLING MRHODS: PONTOON BOAT 1 

PISTON RING SAMPLER 

D I  
E N  
P C  
T H  
H E  

S 

RWECT NAME: 
cHARAcTERizAnoN iNvEsnwnoN STUDY. 
ROY F. WESTON. INC. 

DORDINATES: 48208225.1378485.00 

DESCRIPTION 

YeDowrishred (5YR 5B) and bghtgray (5YR7D) 
smi-did Ath streaks of dark gray (5YR 4/3) and 
Ath pntdlea of yellow (sv Eta).  

)ATE OF COMPLETIffl: $@/87 

' A G E 2  OF 2 

FIELD INSTRUMENT READING 



.. f '  
4-y t 2 - y  c 

VISUAL CLASSIFICATION OF SOILS .. 

'p.3JECVTsK NUMBER: 
XOMEWWELLID: 0508 

NGINJGEOLOGIST: J. DOUGHERM 
M U G  METHODS: POMOON BOAT 1 

RING SAMPLER 

0 1  
E N  
P C  
T H  
H E  

S 

;OORDINATES: uIp12.00.1378313~ 

DESCRlPnoN 

Yellow (SY 7/4) and hrombh yellow (1OYR 6E6) 
rankdidpuddinelikeconsisteney. 

~ 

flELD INSTRUMEKT READING 

NOTES: 

a 

. I.3 



VISUAL CLASSIFICATION OF SOILS 

ENONJGEOLWST: J. DOUGHERTY 
DRILLING ME7HWS: PONTOON BOAT d 

PI- RING SAMPLER 

D l  
E N  
P C  
T H  
H E  

S 

WWECT NAME: 
cHARAcTERmnw tNvEsnoAnoN STUDY. 
ROY F. WESTDN. INC. 

-NATES: 482212.00,1378313.50 

OESCRlPTlON 

. 

DATE OF COMPLETION: M i 8 7  

PAGE2 OF 2 

flELD INSTRUMENT READING 

-mN- 
E ' .  . , 



A.5.1.2 

PIT 5 
WASTE MATERIAL 

RADIOLOGICAL RESULTS 
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VISUAL CLASSIFICATION OF SOILS 
'ROJECT/'rASK NUMBER: 
)LDMEWwELLID: 0641 

NGINJGEOLWST: V. PEERS 
RIWNG METHODS: PONTOON BOAT a 

PISTON RING SAMPLER 

D I  
E N  
P C  
T H  
H E  

S 

PROJECT NAME: 
cHARAmizATIm iNvEsnanm STUDY 
ROY F. WESTON. INC. 

CoOFIDINAl'Es: 481927.88.1519191.13 

DESCRIPTION 

same as 28'-48', no plastic 

Back ( SI 2Hl) mce yelbw (Wale) lrace VVMB 

day plaslk in bottom (dear plastic) vey sawratad. 
(10 YR an), m (+)to fvle sand, some sm bate 

barn fine gravel (spaghetli sauce consistency) 

h G E 1  OF 1 

9ELD INSTRUMENT READING 

HN~11.5ppm 

V m d  CIassiiication of sols compiled from Chwacterization Investigetion StwJy. Geow Lo@ook W 44. Field Sampling Logbook I 42A 

Samples FMPPS46-028.6 030, are co- samples of enthe boring 

a b o v e - e b o v e ~ b o r w l  qm - mum per minute read wim HP-21 O f  

bebw - bekw n a i  bowl 

. I  000951 . .. 



VISUAL CLASSIFICATION OF SOILS 

~~ 

D l  
E N  
P C  
T H  
H E  

S 

0 

8 

8 
- 0  

211 
211 
..-- 

I - -  

- 
NOTES: 

- 
S N  
A U  
M M  
P B  
L E  
E R  - 
NA 

- -  
%PPI 
06024 

_- 
%PPI 
06423 

= -_ 

- -  

-- 

DESCRIPTION SELD INSTRUMWT READIN= 

-cpm 
HNu = NO 

HNu = NO 



VISUAL CLASSIFICATION OF SOILS L 

PRWECTRSK NUMBER: 
OLDNEWWELLID: 0603 

ENGINJGEOLOWST V. PEERS 
DRILLING METHWSPONTOON BOAT & 

RING SAMPLER 

PROJECTNAME DATE OF COMPLETION: -7 
cHARAcTERizAnoN iNvEsnwnoN STUDY 
ROY F. WESTON, INC. 

IPAGE 1 
COORDINATES: 481 83828.1 379176.38 

O F 2  

flELD INSTRUMENT READING 
D I  
E N  
P C  
T H  
H E  

S 
L K ( O E  N 

sameas 40-60' Push =cpm 
HNu = ND 

FMPPS- 
06414 NA 

------- --a -- 
Push 

. - - - - - - - - - - -  
Black (5Y 2 3 l )  wim Lime yelbw (SY 818) a n d m e  

silt, mce of gavel. yeUow material is 
W h i b  (tom en) coarse mfine- l i i  day. Lime 

esociated wim larger chlmks of material. 
speghetti Sam consistency. 

FMPPS- 
0641  5 

HNu = ND 

sameas 100-120' NA 

1- . - - - - - - - - - - -  
same as 100-120' 

IN* HNu= ND 

Bladc (SY 231) wim Iwe y e l h  (5Y em) mce 
whb (10 YR 8/1), coarse mediumto fine sand. lime. 

mnsisency. dumps of grad 
day, IWe sill, trace of gravel. spaghetti sauce FMPPS- 

0641 8 

. - - - - - - - - - - -  
YeUow and are predominate wim dark olive 
ween and black throughout. spaghetti sauce 

lime day trace fine gravel. chrmps of c o d i t e d  
silt and clay like material ( y e h a n d  gray are 

Consismncy, coarpetomediumOfineoand, sane sm FMPPS- 
06419 

Plrsh 
HNU = 10 ppm 

1 

V i d  Ciasskalion of soils compiled from Chamcterizalion InvestigaFbn Sludy, G e o W  Lo@ook W 44. Field Sampling Logbook Y 42A 
samples FMPPS46-011,012, & 022 are composite saamples of entire boring 
cpm - w m  per minute 
above-8bovemembdngbovrl 
bebw - hebw me mixing b d  

r ,  
I . I !  



bcTiTASK NUMBER: PROJECTNAME: 
DMEWWELLID: 0603 CHARAcTERltAnoN iNvEsnmnoN STUDY- 

ROY F. WESTON. INC. 

DATE OF -LETION: -7 

l P W 2  OF 2 
PLER 

R 
E I  
C N  
o c  E N  

P C  
T H  
H E  

S 

134 

- 

154 -- 
154 

174 -- 

-- 

I o -  

- - -  

- - -  

DESCRIPTION REID INSTRUMENT READING! 

' F  S 

s s  S N  
A U  
A M  
D B  
. E  
; R  

MPPS 

B 
L s '  
O A  
W M  
S p  

L 
O E  
N 

- p u s h  

'"1 E E  H I  

lo I I l l  HNu = ND 



VISUAL CLASSJFJCATION OF SOILS 68 
PROJECTlVSK NUMBER: 

pLDINEw wuL ID: - 
ENWNJGEOLOGIST: V. PEERS 
DRILLING METHOOS: POKTOON BOAT L 

PISTON RING SAMPLER 

D I  
E N  
P C  
T H  
H E  

S 

0 

40 

40 
. - -  

eo 

eo 
. - -  

80 

80 
. - -  

loo 

loo 
..- 

120 . - -  

S N  
A U  
M M  
P B  
L E  
E R  

'ROJECT NAME: 
cHARAcTERizAnoN iNvEsncAnm STUDY- 
ROY F. WESTON, ING. 

DATE OF COMPLETION: *r3/81 

IPAGE 1 OF 1 
XORDINATES: 481 887.47.1379905.00 

. DESCRIPTION 

S 
c 
S 

Dark olive gray ( n m )  Ilqud. akmdant- 
lyeuoW (5 Y 8B) -to fine oand like m~terlal 
race fins gravel. wune day uke matefi8.I large 
mbbk sized day nraterialir yellow (5 Y8B) when 
Enrrhed (appeanras blade pebbles inmerample) 

R&ck (5 Y 231) spaghetli sauce consistency, 
----------- 
ebundantm medium to coarse sand size some 
pebble sized day material. petrol sheen on suface w 

----------- 
Black (5 Y 2.5/1) coame to fine sand sized material, 

flkxed throughout 

baw of gavel. some clay dark olive gray (5 Y u2) 
and yelbw (5 Y 8B) and V i  wiim (10 YR 8h) 

NA 

NA 

14' Uedc (5 Y 2.M) -8 to fvle 
trace of .gavel, some day, W olive gray (5 Y 32) 
rhoughout 
mixed m, coarse to finesand Size material. 
bace of gavel. soma day material, tram of gravel 
8om8 day, spaghetti sauce Consistency. 

WCk (5 Y 231)  c o r n  to fine sand size material, 
lraw of gavel to som day, akrndam yellow (5 Y 8B] 
rind white (10 YR 8/l) mixed lhrough out spaghetti 
sauce consistency. 

size Mterial. 

y e k w  (5 Y 813) wim b&ck (5 Y 2.54) 

- - - - - - - - - - - .  

NA 

SMI 
ML 

~ 

REID INSTRUMENT READINC 

1 

1700 cpm =- 2 

HNu = ND 

HNu E ND 

- 
NOTES: 

Wual Classlficadkn of soils compiled from Characterization Invesbgalbn Study, Geobgii Logbook I 44, Fmld Sampling Logbook I 42A 
Semples FMPPSQG#)l,o05, composites of o a ' .  samples of FMPPSO~OOB. 010 composites of 0-120'. 

1 - cpm - c o w  primes read - HP-270 
2 - cpm Cwnrs per minute red - HP-2101 

-7- 

000955 

i 
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VISUAL CLASSIFICATION OF SOILS 



VISUAL CLASSIFICATION OF SOILS 6 896. 
PRWECTnSK NUMBER: 

plDnrm WELL ID: 0701 
ENGINJGEOLWST: V. PEERS 
DRILLING METHODS: DRILL RIG 6 SPul 

SPOON SAMPLING 

D F  
E E  
P E  
T T  
H 

NOTES: 

S N  
A U  
M M  
P 0  
L E  
E R  

FMPPS- 
07406 

FMPPS- 
07007 

FMPPS- 
41008 

- - -  

FMPPS- 
07009 

FMPPS- 
07010 

- - -  

- - -  
FMPPS- 
0701 1 

FMPPS- 
07012 

FMPPS- 
07013 

- - -  

FMPPS- 
07014 

- - -  

0 
L S  
O A  
W M  
s p  

L 
O E  
N 

- 
R 
E I  
C N  
o c  
V H  
E E  
R S  
Y 

PROJECT NAME: 
m c m i a n m  iNvEsnGAnm STUDY 
ROY F. WESTON, INC. 

COORDINATES: 481877.94.1378639.50 

DESCRlPTlON 

8 kown (10 YR 8n) Clay lrme sin, damp 
p s s  roo& 
11' black (7.5YR Ur) mediumto fine sand 

4'brOrm(lOYR5/3)Clay.lracedlfdamp 

2 sameasabcnm 11' 
2' IQM yellowish brown (2.5 Y W4) medium 03 fine 
sand. some silt hard (cemented) damp 
18' white (2.5 Y 8/o) silt, trace day size material 
mist, soft pue white 

sanesin,danp 

. - - - - - - - - - - -  

. - - - - - - - - - - -  
Same as 64 layers of both 1 R white material 
1R Clay 

2 layem whii  (10 YR 8R) medun to fine sand and 
sin size material wet hard 

sin. moist plastic day 
13 1R gray (10 YR 511) and brown (10 YR 51'3) Clay. 

Same day as above, trace of gravel, mist 

. - - - - - - - - - - -  
Total Dem a 10 FT. 

DATE OF COMPLETION: 4/27/87 

P A G E 1  OF 1 

RELD INSTRUMENT READINC 
T 
S 
F 

------- I 
NA 

wcpm 

OVA 5 0.4 ppm 

Samples FMPPS07001,002,6 005 are composites of the entire bming 

1 cpm - c o r n  per minute read witk HP-2101 

OVA - badcgound a 4 ppm 



*'el2 :< . 

VISUAL CLASSIFICATION OF SOILS Tf x-3 

_ _ _ _ ~  

PROJECTNAME: 
oIARAcTERizAnoN INvEsnwnoN STUDY. 
ROY F. WESTON, INC. 

COORDINATES: 481 821.56,1378655.13 

'ROJECTITSK NUMBER: 
UMEWWELLID: 0742 

NGINJGEOLOOST: V. PEERS 
M U N G  METHODS: DRILL RIG AND 

SPUT SPOON SAMPLING 
'AGE 1 .OF 1 

I 

R RELO INSTRUMENT READING 
- 
S N  
A U  
M M  
P B  
L E  
E R  - 
MPPZ 
R417 

UP*$ 
R018 - -  
MPP! 
I7419 

- -  
'MP-P! 
no20 

M P P t  
7421 - -  

- -  
MPP! 
I7022 

MP-P! 
n o w  

UP*! 
n424 

'MPP! 
V425 

- -  

- -  

, DESCRlPllON 
E 1  
C N  
o c  
V H  
E E  
R S  

D F  
E E  
P E  
T T  
H 

V 

mcpm 

OVA- 1 ppn 

&om (10 YR 5/4) CIAY, treee (+) SUt trace gavel 
(coenre to fine g m l )  demp, black (7.5 YR 2.0) mbu 
uroughout pieces of glass. alurninum wire, granite 
coBrs0 gravel. 

12 

4 inches grayish b o r n  (2.5 Y SE) ~ O W ,  16.5 
Inches l i~h l  yelbwish brown (2.5 Y W4) 
CLAY. trace suf @ace medium to tine gravel. daw. 
one medim gravel is l i  and porous like paice 
mnorharpw-. 

20-1R 

No madinQs 

2 inches liiht olive brown. 18.5 inches olive (sv 4 4  
CLAY. trace sik, trace of medium to fine p-1. 
trace wood splinters. trace black (7.5 YR UO) in 
day k e d  in as blotch (small areas) (kolcs like 
stairing trom some black material seen above). 

OVA o 2.5 ppkll 20-1 R I 

OVA= 1 ppn 

Viual cbsiification of soits compiled trom Characterizam ImesligationStWy. Geologist Log Bodc W, Feld Sampling Log Book 1w2A 

Sample FMP-PS-07415. FMP-PS-07416. FMPPS474W. and FMPPS47404 arecoqosbs of entire boring. 

cpn - COW per minute read wim HP-2101. background = 250 cpn OVA - badcpund P 1 Ppm 

001057 



5.896 
VISUAL CLASSIFICATION OF SOILS 

P R W E C T F M  NUMBER: 
MEWWELLID: 0703 r GINJGEOLOGIST V. PEERS. 

DRIUNG METHODS: DRlU RIG AND 
SPUT SPOON SAMPLING 

D F  
E E  
P E  
1 1  
H 

S N  
A U  
M M  
P B  
L E  
E R  - 

WPPS 
37028 

WPPS 
37420 - -  
WPPS 
37030 

- -  
NA 

-- 
NA 

- -  
NA 

- -  
FMPPS 
07431 

- -  
FMPPS 
07432 

~~ - 

PROJECT NAME: 
c w m c ~ R i z m O N  iNvEsnanoN STUDY- 
ROY F. WESTON. ING. 

WDINATES:  481 728.53.1 37861 6.38 

- 

DESCRIPTION 

Black (7.5 YR uo) COBIGB (-) medun to fine (+) sand 
sane silt size meterid (same as above. size 

l h O u g h O U t  
dfference only), moist, lraw (-) day lenses mixed 

piece of wood (oak) in spli spoon. end wood - 
r x 1' x 3 wet 

.----------- 
Wood chips in sampler. oily liquid in sanpbr. 

)ATE OF COMPLETION: 4/28/67 

' A G E 1  OF 2 

SELD INSTRUMENT READING 

No readings 

No readings 

NOTES: 

visual dassfficstion of soils compiled from Ghafacterizatkm ImmsagationStudy, Geologiit Log Bodc W. Fmld Sampling Log Bdok #42A 

sample FMPPS-07026 and FMPPS07427-are composites of entire boring. 
cpm - c o r n  per minute read wim HP-2101 OVA - b a C k ~ O U n d  E 1 p ~ m  

. 



VISUAL CLASSIFICATION OF SOILS 
JROJECT'ASK NUMBER: 
CYDMEWWELCU): 41-03 

3GIN./GEOLOOST: V. PEERS 
3RIUNG ME7HODS: OFULL RIG AND 

SPLIT SPOON SAMPLING 

0 
E 
P 
T 
H 

- 
14 

18 - .  
18 

11 - .  

. -  

, - a  

. -  

mDINATES: 481728.53.1 37881 638 

~ 

DESCRIPTION FIELD INSTRUMEN 

No 



5 896 
VISUAL CLASSIFICATION OF SOILS 

DATEOFCOMPLETION: y5/87 

PAGE 1 OF 2 

PROJECTflMK NUMBER: PROJECT NAME: 

PCDMEWWuLID: 07-04 ROY F. WESTON. INC. 
ENGINJGEOLOWST: V. PEERS 

w m r n R i z A n m  imsnanm STUDY- 

SPOON SAMPUNG - 
D F  
E E  
P E  
1 1  
H 

- 
0 

2 

2 
. - -  

4 

4 
I - -  

I,- 6 
6 

8 

8 
. - -  

10 

l o  
. - -  

\ 12 

12 
. - -  

14 

NOTES: 

Visual dassllicalion of soils compiled from Characterization Investigation Study. Geologist Lo#mk W. FmW Sampling Logbook M2h 
Samples FMP07433.034,8 035 are composites of m r e  boring. 
cpn - c o w  per min? ' 

t 
7-3 

OVA - backwound E 1 Ppm 

- m h m  

001060 

flEL9 INSTRUMENT READIN6 R DESCRlPTlON 
E I  S N  

A U  
M M  
P B  
L E  
E R  

C N  
o c  
V H  
E E  
R S  
Y 

(10 YR 3/3) dark brown CLAY, trace, sin trace 
of gravel. m o w  one gravel is black porous. Ute 

15112 likecoke 

=CPm 
OVA= lppn 

--L - - - - - - - - - - - .  
10' same as above 
9 IF very dark gray (5Y 3/l) mediumto fine SAND 
lime (+) silt meterial trace of fine gravel (gravel ts 
rounded, m k d  throughout and lighter colored. hes 
taint reddsh orange cobr in the right light) material 
is moist b e .  bob chard 
Same as above, wet trace (-) medium gravel the fine 

- - - - - - - - - - - <  - - T  gavel color is dark reddish brown (2.5 MI 3/4) 

19 1R 

180 cpm 
OVA= lppn 

=cpm 

OVAn2ppn 

Same as above, wet trace (-) medium gravel the fine I gavel cobr is dark reddish brown (2.5 YR W4), wet 
10 

11 1RinchsameasaboveEwet 
6 1E inch silt size soltmaterial w'hh many cobrs in 
114 - 1 R byers (well layered)cobrs fmm top to boaon 
10 MI 4l4 weak red. (10 YR 6/1), reddish gray 
(7.5 YR 6/6) reddish yellow, (7.5 YR 812) pinkish wtiite 
(7.5 YR Sn), pinkish gray, 10 YR 511 gray, material 

8 inch same as above, withthe addition of lime ween 
similar to (5 G 7E) pale green, (7.5 YR 711) pink. 
(2.5 Y MI) very dah gray, wet 

- -  - wet sof. -11 byered , 

8 inch rim O l i  brown (2.M 56) clay moist 

17 1R 

- -  

16 

------- 
=om 

------- 
No reading 



PROJECTfl' NUMBER: PROJECTNAME: 
OLDMEWWEUD: 07- cHARAmizAnoN iNvEsnwnoN STUDY- 

ROY F. WESTON. INC. 
ENGINJGEOCOGIST: V. PEERS 

DATEOFCOMPLETION: 93/67 

DRllLlNG METHODS: DRILL RIG, SPUT 
SPOON SAMPLING 

R 
E I  
C N  
o c  
V H  

. .  

. I  

\ 

P A G E 2  OF 2 COORDINATES: 481729.88.1318575.50 

FIELD I N S R U M P S T  READING 
. "  T 

' F  S 

DESCRlPTlON 

s s  

001061 

, NOES: 

l Visual CLassificstbn of soils compiled from Characterization Imtigatkn study, Geobgis! Logbook # 44, FmW Sampling LO!Jbook I 42A 
Samples FMPQ7433,034, and 035 are composites of entire boring 
cpn - Q)m per minute 
OVA - kckgound D 1 p ~ m  



VISUAL CLASSIFICATION OF SOILS 
PROJECTnMK NUMBER: 

MEWWELLID: 0705 

WNJGEOLOGIST: V. PEERS 
DRILLING METHODS: DRILL RIG 6 SPU 

SPOON SAMPUN( 

r 
D F  
E E  
P E  
T T  
H 

~~ ~ 

S N  
A U  
M M  
P B  
L E  
E R  

FMPPS- 
07464 

FMPPS- 
07065 

FMPPS- 
07-068 

FMPPS- 
07467 

FMPPS- 
07068 

- - -  

- - -  

FMPPS- 
07-069 - - -  
FMPPS- 
07070 

- - -  
FMPPS- 
07071 

- - -  
FMP-PS- 
07472 

- - -  

PROJECT NAME: 
c w u c T E R i m w  iNvESnwmON STUDY- 
ROY F. WESTON, INC. 

COORDINATES: 481655.38.1378548.38 

DESCAl PTI ON 

13 inches 10 YR 4!4 dark y e k w h  h w n .  some si&, 
tram fine gravel, damp, trace medun gravel momed 
2 inch very dark gray (10 YR 3n) coarseto tine 
SAND, t i  (+) silt material, tram of fine gravel 
moist, son sam material at boring 4 (1OOOS. 2025E) 
r m e w a  - - - - - - - . 

Seme as above 2 inch of very datk gray, wet 

Same as above, wet 

. - - - - - - - - - - - .  
3inch same as above, wet 
6 inch silt size soft material wilh may of colors 
801118 as boring y4 (10005.2025E) see borirrg #4 bun 
pit for colors, wet 

. - - - - - - - - - - - .  
Same as above (63' to 647 mutticobredClay in end 
of split spoon, light olive brown (5/6 2.5) moist 

U@l o l i  brown (2.5 5 4  CLAY moist, monbd. soft 
inplacasdense 

. - - - - - - - - - - - -  
Total Depth = 12 FT. 

DATE OF COMPLETION: Y6/87 

PAGE 1 OF 1 

REID INSTRUMENT READINC 

- 

OVA=lppn . 

m c p m  

OVA= 12ppm 

Visual Classification of soils compiled from Characterization Investigation Study, Geologist Lo@ook Y 44, Field Sampling Logbook W 42A 

Sam#es FMPPS47048,049,050,6 073:'are composite samples of entire boring 1 cpm - wmts p e r  minute read with HP-2101 
OVA - backgOUnd = 1 Ppm 



' VISUAL CLASSlFICf..TION OF SOILS 
PROJECTnm NUMBER: 
OLDlNEwwELLlO: 0708 

ENGINJGEOLOWST: V. PEERS 
DRILLING MEIWOOS: DRILL RIG 6 SPUT 

SPOON SAMPUNG 

O F  
E E  
P E  
T T  
H 

0 

2 

2 
--- 

4 

4 
- - -  

I 10 

S N  
A U  
M M  
P B  
L E  
E A  

N P P S -  
07453 

FMPPS- 
07-054 

FMPPS- 
07455 

FMPPS- 
07458 

FMPPS- 
07457 

--a 

- 0 -  

FMPPS- 
07456 

FMPPS- 
07459 

FMP-PS- 
07060 

- - a  

- - -  

NA 

rRoJEcrNAAe DATE OF COMPLETION: -7 
cHARAmitAnoN wnmaoAnoE( STUDY- 
ROY F. WESTON. INC. 

P A G E 1  OF 2 
-1NAlES: 4e1630.93,3378527.75 

FIELD IN-UMEKT READING 
U T  
s s  

DESCRIPTION 

S ' F  

Same as above multhbred. not emught 1D fill 
ladsample 

N A N A  =OPpfn 

Same as above not enough tor full sample 4* was 
pnbdiar 

a 

a 

a 



4 

VISUAL CLASSIFICATION OF SOILS 
JROJECTflASK NUMBER: 

T""" - ID: *- 
WNONJGEOLOWST: V. PEERS 
IRILLING METHODS: DRILL RIG & SPLIT 

SPOON SAMPLING 

D F  
E E  
P E  
T T  
H 

14 

I --  

. - -  

. - -  

- 
NOTES: 

'ROJECTNAME: 
CHARAcTERiuInoN iNvEsnwnoN STUDY 
ROY F. WESTWING. 

;00RDINAlES: 481630.91.1378527.75 

DESCRlPTlON 

jame M Y  as above. predominaUy hhl olive 
rown (25Y s/s) mmed. Sample is coveredon 
Imide wm black liquid off material above 

TOW D8W P 16 FT. 

)ATE OF COMPLETION: -7 

'AGE 2 OF 2 

SELD INSTRUMENT READING 

visual Classlfmtion of soils compiled from Chatacterizalion Investigation Study. Geowit Logbook # 44. Field Sampling Logbook # 42A 

Samples FMPPS4745l1O52. & 063, are composite sample6 of entire boring 
cpm - courts per minute mad with HPtlOT 1 
OVA - backwound P 1 Ppm 

- I,', 

- .'L .. , 



~~~~~ 

PROJECT NWBER: 602 3.7 

BORXYG WUtBER: l n 6  

GRQW) ELEVATION: 5U.8 
ENGINEER/GEOLOGISf: HARRIS/ WLDER 

63166 
07/30/91 

PROJECT WAIIE: F W C  RI/FS 

COORDINATES: NORTH 481,718.& EAST 1,378,630.15 

GUL: Depth  N/A D a t e / l i m  N/A DATE STARTED: 07/30/91 

D e p t h  I / A  Oatc/liac N/A DATE CQIPLETED: 07/30/5 

DATE: 07/30/91 

63169 
07/30/91 

DRILLING METHODS: HOLLW STEM AUGER 

07/30/91 

PAGE 1 OF 6 

, 

OEWSE (1OYR 6/6) BROYXISH YELLW SILTY U A Y  SPARSE, )IEDIUW 

DENSE (10YR 6/6) BROYXISH YELLW SILTY CLAY -SPARSE, llEDILM 

ANGULAR GRAVEL, am COHESION, WON PLASTICI~Y, VERY DRY. 

ANGULAR GRAVEL, am COHESION, YON PLASTICI~Y, VERY DRY. 

DENSE (1OYR 6/6) B R W I S H  YELLW SILTY CUI, SPARSE, MEDIW 
ANGULAR GRAVEL, GOOD COHESIOll, NOW PLAStICITY, VERY DRY. 

s o  
L 

U 6.0 HnrPO pea 
a = D  cpm 
Br =O cpa 

CL ~ 4 . 0  H w O  ppm 
a d )  cpn 
6r *O ca 

CL 6.0 H d  Am 
a SO cpn 
w -0 ca 

DENSE (10YR 6/8) BROUNISH YELLOY SILTY CLAY, RWNDED WART2 
GRAVEL, POOR COHESIW AND PLASTICITY, VERY DRY. 

PPn 
a SO cpa 
w =o cpn 

CL 3.0 H w O  

OENSE (10YR 3/2) VERY DRY, GRAYISH BRWN SILTY CLAY, ROOTLETS 
PRESENT, MWERATE COHESIW AND PLASTICITY, DRY TO SLIGHTLY 
MOIST. 

CL 3.0 H-0 PPn 
a 4 cpn 
E r 4  cpn 

OENSE (10YR 3/2) VERY DRY, GRAYISH BROW SILTY CLAY, ROOTLETS 

KEDllM DENSE (10YR 4/6) DARK YELLWISH BROW SILTY CLAY, POOR 

631R 
07/30/91 l6 6 PRESENT, WOERATE COHESION AND PLASTICITY, DRY TO SLIGHTLY 

3.0 1005 m s i .  
63173 0 

6 COHESION, SLIGHTLY MOIST. 07/30/91 
3.5 1010 

MEDIlM DENSE (1OYR 6/6) DARK YELLWISH BROW SILTY CLAY, POOR 63174 13 
07/30/91 6 COHESIOW, SLlGHTLY HOIST. 

6.0 1010 

63175 6 NO RECOVERY. 
07/3D/91 0 

6.5 1010 

63176 SHELBY TUBE COULD WLY BE DRIVEN 1.5 . 1.5 OF RECOVERY. 
07/30/91 18 

6.0 1020 

LOOSE (2.5Y 6/21 DARK GRAYISH BROUN SILTY CLAY, WOERATE 
07/30/91 6 COHESION A N D  PLASTICITY, WET. 
63167 

6.5 1030 

LDOSE (2.5Y 6 / 2 )  DARK GRAYISH BROW SILTY CLAY, WOOERATE 63148 25 
6 COHESION AND PLASTICITY, YET. 07/30/31 

7.0 1030 

631TI 19 NO RECOVERY. 
07/30/91 0 

7.5 1030 

LOOSE (7.5YR N31) VERY DARK GRAY, WEDIlM TO FINE SAND, POOR 

LOOSE (7.5YR N31) VERY DARK GRAY, WEDIW TO FINE SAND, POOR 

LOOSE (7.5YR N31) VERY DARK GRAY, MEDIW TO FINE SAND, POOR 

LOOSE (10YR L/6) DARK YELLWISH BRWN CLAYEY SILT, WWERATE 

63178 21 
6 COHESIOW, NO PLASTICITY, WET. 07/30/91 

8.0 1045 

631m 50 
6 COHESION, NO PLASTICITY, YET. 07/30/91 

8.5 1045 

63181 18 
6 COHESIW, NO PLASTICITY, YET, Y ITH #ALL M W N T  OF*CREASY 07/30/91 

9.0 1045 SILVER UTERIAL. 

63182 3 
6 COHESION 8 PLASTICITY, SLIGHTLY MOIST, MATERIAL M Y  HAVE 07/30/91 

9.5 1135 SLUFFED FRO( UPPER YELL. 

NOTES: 

I I 

CL 3.0 H-0 PPn 
a 50 cpa 0r =a cpn 

CL 2.0 Hnrrd) m 
a =O cpl, 
6r SO 

CL 2.0 H W O  
a 4 
nr EO cpn 

WL 0.5 Hrwpr3 PPn 
a =O C p n  

WL 0.5 H-3 p ~ n  
a 4 cpn 
Err600 cpn 

ar ob00 cpn 

SC NA H n ~ 1  ppn 
a EO cpl Br 6 0 0  cpn 

SC NA It-3 PPn' 
a 10 Cpn w=mo cpna 

SC NA H W l  ppn 
a 4 Cpn 

H n v O  ppn 
a 4 cpa w 10 

6r P1000 C p  

i 
* 



FERNALD RI /FS  VISLUL CLASSIFICATION OF SOILS 

PROJECT NUneER: 602 3.7 I PROJECT WE: F W C  RI /FS  

BORING NUneER: 1T76 

GRQlyD ELEVATION: 584.8 

ENGINEER/GEOLffiIST: HARRIS/ WLDER 

COaRDINATES: NORTH 401,718.86 EAST 1,378,630.15 

GYL: Depth N/A D8te/ri~1e N/A DATE STARTED: 0?/30/91 

DATE: 07/30/91 

Depth N/A Datc/Timc Y/A DATE CO(PLETE0: 07/30/91 

DRILLING NETHQ)S: HOLLOU STEM WGER PAGE 2 OF 4 . 

6 
IIEDIUI DENSE (10YR 5/2) GRAYISH BRWN SANDY GRAVEL (AWWUR) SP 
POOR COHESION, SLIGHTLY llDlST. 

6 
DENSE (1OYR 4/21 DARK GRAYISH BROW CLAY M T R I X  Y I T H  ANGULAR 
GRAVEL, BROKEN GLASS, BRICK, W E R A T E  COHESION, SLIGHTLY 
MOIST. 

GC 

'6  , 
VERY LOOSE (2.51 3/3) DARK OLIVE BRWN CLAY U I T H  SPARSE 
COARSE ANGULAR GRAVEL, LW COHESION AND PLASTICITY, YET. 

GC 

63190 
07/30/91 
1105 

9 VERY LOOSE (2.5Y 3/3) DARK OLIVE BRWN CLAY Y ITH SPARSE 
COARSE ANGULAR GRAVEL, LW COHESION AND PLASTICITY, YET. 

GC 
6 

VERY LOOSE (2.51 3/3) DARK OLIVE BRWN CLAY U I T H  SPARSE 
COARSE ANGULAR GRAVEL, LW COHESION AND PLASTICITY, YET, LARGE 
PIECE OF YoOD I N  SHOE OF Spoo1(. 

GC NA H r r d )  pprn 
' e =O cpm ar =20DO cpn 

~~~ 

1 

NO RECOVERY. 

NO RECOVERY. 

631% 
07/30/91 

1150 

1 

ppa 4 DENSE (10YR 3/2) VERY DARK GRAYISH BROW COARSE SAND GRADING GP NA H w O  
6 INTO UEDIW ANWLAR GRAVEL, toQ) COHESION, LOU PLASTICITY, a 4 cpn ar 4200 cpn YET, METALLIC 0 RUBBER DEBRIS. 

LOOSE (10YR 3/21 VERY DARK GRAYISH BRWN P ANGULAR GRAVEL IN CU NA Hnu=O Pm 
07/30/91 6 A SILTY CLAY IUTRIX,  LW COHESION L PLASTICITY, YET. e =O c a  
63198 13 
1500 Br =loo0 cpn 

63208 
07/30/91 

1500 

5 NO RECOVERY. 
0 

- 
0 
E 
P 
1 
H 

- 
10.0 - 
10.5 - 
11.0 - 
11.5 

S 
A D 1  
M A 1  
P T W  
L E E  
E 

B 
L S  
O A  
Y M  
S P  

L 
O E  
N 

5 
U Y  
S M  
C B  s o  

1 

63185 
07/30/91 

1135 

48 

- 
15 

- 
15 

- 
21 

OENSE (7.5YR N21) BLACK SILTY MATERIAL, CHARRED YDQ, & 
CHARCOAL, SLIGHTLY MOIST. . 

63104 
07/30/91 

1135 

63185 
07/30/91 

1140 

63186 
07/30/91 

1140 

DENSE (10YR c/2) DARK GRAYISH BROW CLAY MATRIX Y I T H  ANGULAR 
GRAVEL, BROKEN GLASS, BRICK, WIDERATE COHESION, SLIGHTLY r WOIST. 

6 

63188 
07/30/91 

1140 

24 

- 
11 

DENSE (10YR 4/2) DARK GRAYISH BROW CLAY CUTRIK UITH ANGULAR 
GRAVEL, BROKEN GLASS, BRICK, MWERATE COHESION, SLIGHTLY 
nor ST. 

t c  
12.0 - 
12.5 - 
13.0 

63189 
07/30/91 

1105 

0 r 3 0 0  cps 

0r =so0 cpm 

63191 VERY LOOSE (2.W 3/3) DARK OLIVE BRWN CLAY U I T H  SPARSE 
07noi9 i l  COARSE ANGULAR GRAVEL, LW COHESION PLASTICITY, YET. 

1405 16 I 13.5 - 
14.0 - 
14.5 - 
15.0 

07/30/91) 63192 16 

1420 

07/30/91I 63193 20 10 

1420 

63194 34 

1420 
07/30/91 I 10 

631% DENSE (1OYR 3/2) VERY DARK GRAYISH BRWN COARSE SAND GRADING 
INTO WEDIUI ANGULAR GRAVEL, GOOD COHESIOW, LW PLASTICITY, 

07/30/911 1450 16 I YET. IS .5 - 
16.0 - 
16.5 - 
17.0 - 
17.5 
7 

18.0 

~~ ~ ~ 

63199 LOOSE (10YR 3/2) VERY DARK GRAYISH BRWN 8 ANGULAR GRAVEL I N  
A SILTY CLAY IUTRIX,  LOU COHESION 8 PLASTICITY, MI. 

D ~ ~ O I P I ]  1500 * 16 1 8r 4000 ca, 

NOTE 

1 
.;- 

001066 



1 
PROJECT W E R :  602 3.7 PROJECT NAME: FMPC RI /FS 

BORING NIMBER: 1776 COORDINATES: NORTH &81,718.86 EAST 1,378,630.15 DATE: 07/30/91 

001067 

GRQW) ELEVATIOY: 584.8 

ENGINEER/GEOLOCIST: HARRIS/ WLDER 

a: D e p t h  N/A D 8 t e / l i m  N/A DATE STARTED: 07/30/91 

Depth N/A D 8 t e / l i r  N/A DATE COMPLETED: 07/30/91 

PAGE 3 

S 
DRILL ING METHODS: HOLLW STEN AUGER 

U Y  1 
S I  s 
C B  F s o  

L 

O S  B R 
E A D 1  L S  E 1  
P W A I  O A  C N  
1 P T W  Y I  o c  
H L E E  S P  V H  

E L E E  
0 E R S  
N Y 

DENSE (10Y 3/2) VERY DRY, GRAYISH B R W  SILTY CUI, ROOTLETS CP NA 63171 7 
6 ANGULAR GRAVEL L CLASS, LOU COHESIa ,  UET. 07/30/91 

8.5 1510 

63209 8 NO RECOVERY. 
07/30/91 0 

0?/30/91 0 

9.0 1510 

63210 7 NO RECOVERY. 

9.5 1510 

VERY LOOSE (IOYR 3/21 VERY DARK GRAYISH BRWN U A Y ,  LARGE 6321 1 
07/30/91 l2 6 AMOUNT OF HETAL FRAGMENTS, NO COHESION, VERY YET. 

!O.O 1540 

*RY LOOSE (10YR 3/2) VERY DARK GRAYISH BROW CLAY, LARGE 63212 8 
6 AnWNT OF METAL FRAGMENTS, NO WHESIOW, VERY YET. 

NO RECOVERY. 

07/30/91 
! O S  1510 

07/30/91 0 
63213 7 

tl.0 1540 

LOOSE (10YR 3/2) VERY DARK GRAYISH BROW CRAVE1 I N  A COARSE 63214 7 
6 SAND MATRIX, ABUNDANT GLASS, SQlE METAL AND K1Q), LW 07/30/91 

!1.5 1550 COHESIOLI, VERY VET. 

63215 6 NO RECOVERY. 
07/30/91 0 

'2.0 1550 

63216 4 NO RECOVERY. 
07/30/91 0 

2.5 1550 

VERY LOOSE (101 D1) VERY DARK GRAY, HEDIM TO F INE SAW, POOR GP NA 
07/30/91 6 
63180 6 

1600 

63217 3 NO RECOVERY. 

3.0 

07/30/91 0 
3.5 1600 

63218 3 NO RECOVERY. 
07/30/91 0 

'4.0 1600 

LOOSE (10YR 3/2) VERY DARK GRAYISH BRWN a R S E  SAND YITH 

LOOSE (10YR 3/2) VERY DARK GRAYISH BROW COARSE UNO UITH 

LOOSE (10111 3/2) VERY DARK GRAYISH BROW COARSE SAND YITH 

LOOSE (10YR 3/21 VERY DARK GRAYISH BRWN COURSE SAND YITH 

GP NA 63219 23 
6 SPARSE ANGULAR GRAVEL, ALSO SQlE SANDY SILT YITH F INE GRAVEL, 07/30/91 

63220 
07/30/91 

'4.5 1610 NO COHESIOLI, VERY YET. 

GP NA 
l3 6 SPARSE ANWLAR GRAVEL, ALSO SQlE SANDY S ILT  Y ITH FINE CRAVEL, 

5.0 1610 NO COHESION, VERY YET. 

GP NA 63221 21 
6 SPARSE ANGULAR GRAVEL, ALSO SOIE SANDY SILT YITH F INE GRAVEL, 07/30/91 

5.5 1610 NO COHESION, VERY YET. 

63222 60 
6 SPARSE ANWLAR GRAVEL, LW WHESIOll, VERY VET. 07/30/91 

!6.0 1630 

YDTES: 

OF 4 

REMARKS 

H-3 pcrm 
a -0 Cpn Br = i i o o  cpn 

H r r p 5  pen 
a 4 cpn Br =ZOO cpn 

HfUd PPn 
a 4 cpn 
Br n2500 CFT" 

H d  PPn 
a =O C p n  
s r = t 5 0 0  cpn 

H n w O  PB 
a 4 Cpa 
Br =12OO r 

H-17 Ppm 
a 4 C p n  
6r =2000 cpn 

H W l  m 
a 10 C p n  Br m o o  cpn 

H w O  Fm 
a =0 cpn ' Br = ~ O O O  cpn 

H w O  m 
a 4 C p n  Br JOOO cpn 

H W 7  ppn 
a =O cpn fir 4100  cpn 



PROJECT lRWBER: 602 3.7 
WRING NLMEER: 1T16 
GRMQ) ELEVATION: 584.8 

ENGIYEER/CEOLOCIST: HARRIS/ WULDER 
~~ ~ 1 DRILLING METHODS: HOLLW STEM AUUR 

PROJECT W: FWC RI/FS 

COORDINATES: NORTH 4881,718.86 EAST 1,376,630.15 
M: Depth N/A DmteAir N/A DATE STARTED: 0?/30/91 

DATE: 07/30/91 

Oath N/A DsteAirr W A  DATE CWPLETED: 07/30/91 

130.0 

132.0 

t- 

07/30/91 
1630 

07/30/9ll 63t25 16 
1640 
07/30/9lI 63226 10 

1640 
63 

" X  

07/30/91I 63229 2 10 

1667 rn 07/30/91 

07/30/91 

07/30/911 63232 2 10 

1700 

07/30/91 

07/30/91 
1715 

1 PAGE 4 OF 4 

YO RECOVERY. 

NO RECOVERY. 

LOOSE (2.SY 151) GRAY SILTY MATERIAL, URCE ROO! (PROBABLY 
GRAPHITE) I N  SPOON SHOE, NO COHESIOW OR WTRIX, VERY SWPY, 
VERY YET. 

NO RECOVERY. 

NO RECOVERY. 

NO RECOVERY. 

NO RECOVERY. 

NO RECOVERY. 

~~~ ~ ~~ ~ 

LOU DENSITY ( 5 1  6 / 4 )  PALE OLIVE GRAY. 

NO RECOVERY. 

NO RECOVERY. 

LOU DENSITY (51 6/41 PALE OLIVE GRAY. 

~~~ ~ 

L W  DENSITY ( 5 1  6/41 PALE OLIVE GRAY. 

t EOTTol O f  BORING 32.5 
NOTES: I 

001068 



SSIFIeATIQI OF SOILS 
I 

- 
D 
E 
P 
T 
H 

- 
1.5 - 
I .o - 
I .5 - 
2.0 - 
2.5 
7 

3.0 - 
3.5 - 
1.0 - 
4.5 - 
5.0 - 
5.5 - 
6.0 - 
6.5 - 
7.0 - 
7.5 - 
8.0 

PROJECT MHEER: 602 3.7 I PROJECT NAME: FMPC RI/FS 

P I D I Y C .  Y I M C O .  I r n  I C[X#dIYATES: NORTH 481.777.74 EAST 1.378.656.58) DATE: 07/27/91 I 
CRQRP) ELEVATION: 586.10 

EWGINEER/GEOLffi1ST: HARRIS/ WILDER 

WL: D e p t h  Y/A Oite/Tio N/A DATE STARTED: 07/27/91 

Otpth N/A Date/liac Y/A DATE #IwpLETED: 07/28/S 

5 
U Y  
s w  
C B  s o  

L 

CL 

N 

63121 19 HARD (1DYR 6/61 B R W  YELLW CLAY, L W  WHESION, NO 
07/27/91 PUSTICITY.  VERY DRY. 

T s W K S  
F 

PPP 
0 - 0  cpn 
Br =lo00 cpn 

3.5 H d  

1230- 

07/27/91 

6 

12 
63 

O f f  
12 

63 
O7/ 
12 

63 
07/ 
12 

63 
07/ 

12 

- 
- 
- 
- 
- 

HARD (1OYR 6/61 BRWN YELLW CLAY, L W  WHESION, NO 
PLASTICITY, VERY DRY. 

NO RECOVERY. 

3 

1 
2 
3 

1 
2 
5 

1 
2 
4 

1 
2 
14 

- 
- 

- 

25 
!7/91 

0- I 

35 HARD <lWR 6/6) B R W  YELLW CLAY, NO COHESION, NO PLASTICITY, 
6 VERY DRY. 

17/91 p 

63127 
07/27/91 
1210 

I HARD (1OYR 6/61 BROW YELLW CLAY, LOU CDHESIW, YO 
6 PLASTICITY, VERY DRY. 

19 NO RECOVERY. 
0 

HARD (1DYR 6/6) BROW YELLW CLAY, INTERSPENSEU UITH FINE 
GRAVEL, LW COHESION, LOU PLASTICITY, DRY. 

DENSE (SY 2.5/1) BLACK SILTY SAND PROBABLY FLY ASH 8 SLAC. L W  
COHESION, L W  PLASTICITY, SLIGHTLY MOIST. 

DENSE (SY 2.5/1) BLACK SILTY SAND PROBABLY FLY ASH P SLAC. LOU 
COHESION, LOU PLASTICITY, SLIGHTLY MOIST. 

DENSE (5Y 2 3 1 )  BLACK SANDY SILT, LOU COHESION 8 PLASTICITY, 

6 

6 

6 

~6 DRY. 

16 DRY. 
DENSE (SY 2.5/1) BLACK SANDY SILT, LOU COHESION 8 PLASTICITY, 

l o  I 

1330 

63131 
07/27/91 
1330 

63135 
07/27/91 
1400 

63136 
07/27/91 
1100 

18 DENSE (SY 2.5/1) BLACK SANDY SILT, L W  COHESION 0 PLASTICITY, 
6 DRY. 

5 MWllM DENSE (5Y 2.5/1) BLACK SADY SILT 
PLASTICITY, LOOKS LIKE ASH, SLIGHTLY M O I h .  

MEO1l.M DENSE (5Y 2.5/1) BLACK SADY SILT 
PLASTICITY, LOOKS LIKE A S H ,  SLIGHTLY MIh. 

L W  COHESION & 
6 

7 L W  COHESION & 
6 

NO RECOVERY. - 

63128 11 

1240 
07/27/91 I 
07/27/91 

07/27/91 
1315 

07/27/91 

63132 
07/27/91 

7 5 q - T  07/27/91 

O I No RE-Ry. 

IX 4000 cpn -1 
Br =lo00 cpn 

1 I 1 

ir 0100 cpn ! 



F E W  RI/FS VISUAL CLASSIFICATION OF SOILS . ,  

PROJECT YUWBER: 602 3.7 PROJECT NAME: FHPC R V F S  

CUIUDINATES: NOI~TH c8 i ,m.74  EAST i , m , 6 6 . ~ a  

MILDER D e p t h  N/A D n t c A i a  

STEM AUGER 

BORING YU(BER: lm DATE: 07/271 
~~ 

DATE STARTED 

3: Fl 07/28/91 

GRQMD ELEVATIa :  586.10 

OAT€ -LEI ENGINEWGEOLOCIST: HARRIS 

PAGE 2 DRILLING )(ETHQ)S: HOLLW 

P T M  U W  O C  
L E €  S P  

E E  
0 E R S  
N Y 

T 
S 
F 

S 
U Y  
S W  
C B  s o  

L 

Ei-ZJ l0r =lo0 
HEDIu( DENSE (SY 2.5/1) BLACK SANDY S I L T  
PLASTICITY, LOOKS L I K E  ASH, SLIGHTLY W I b T .  

DENSE (51 2.5/1) BLACK SANDY S ILT  U ITH SPARSE FINE GRAVEL, LW 
COHESION, NO PLASTICITY, HOIST. 

LOU aoHESION 0 m 07/27/91 

I I  
~ ~~ 

DENSE (51 2 .5 /6  BLACK SANDY S ILT  UITH SPARSE FINE GRAVEL, LOU 
COHESION, NO PLASTICITY, ROIST. 

B r  4 0 0  

Hnrrd) 
a =O cpn 
Br 4 0 0  

63140 
07/27/91 

12.5 1 1430 I l6 I I  DENSE (51 2.5/1) BLACK SANDY S ILT  UITH SPARSE FINE GRAVEL, LW 
COHESZOW, NO PLASTICITY, MOIST. 

63141 
07/27/91 

13.0 I 1430 1 32 l6 DENSE, BRWNISH GRAY COARSE SANDY S ILT  YITH SPARSE FINE 
GRAVEL, MOOERATE COHESION, WQ)ERATE PLASTICITY. 

DENSE (1bYR 4/11 DARK GRAY COARSE SAND YITH GRAVEL, LOU 
COHESION 8 PLASTICITY VERY HOIST. zE-l-7- 07/27/91 

1 I I 

63112 23 
07/27/91 

13.5 I 1565 I l6 
I I  DENSE OLIVE BROW CMRSE SAND UITH SPARSE COARSE GRAVEL, LW 

COHESION & PLASTICITY, YET. 
I 

DENSE OLIVE BROW COARSE SAND UITH SPARSE COARSE GRAVEL, LW 
COHESION & PLASTICITY, YET. 

HnrpD 
a =O 
0r 4 5 0  cpa 

07/27/91 

07/27/91 . .  NO RECOVERY. 

63146 
07/27/91 

15.5 I 1615 I " 1' NO RECOVERY, ROCK YAS JAMMED I N  THE SIDE OF THE SPOW. 

I I  
NO RECOVERY, ROCK UAS JAMED I N  THE SIDE OF THE SPOW. 

07/27/91 

NO RECOVERY, ROCK UAS JAMMED IN THE SIDE OF THE Spoo11. 

I 
' LOOSE (5Y 2.5/1) BLACK COARSE SAND UITH FINE GRAVEL, NO 1 MEASURABLE COHESION OR PLASTICITY, VERY MET. 

63151 
07/28/91 

63152 
07/28/91 

,a  =O 
4 2 0 0  cpn 

NO RECOVERY. 

NO RECOVERY. 

LOOSE GRAVEL 8 OTHER DEBRIS, GLASS, LERMIL ,  STYROFOAII, METAL. 

63153 
01/28/91 

19.0 I 0830 I 1' 
I 1 I 

63151 
07/28/91 

19.5 I 066 I -' 1' 
I 1 1 

NOTES: 

. 



FER- RI/FS VIWAL CLASSfFICATlOl OF SOILS 
, 

PROJECT NWBER: 602 3.7 PROJECT UUE: FMPC RI IFS 

BORIYG YLMLER: lm COORDINATES: YORTH 4 8 1 , m . l L  EAST 1,318,656.58 DATE: 07l27/9l 

GRQIWD ELEVATIQI: 586.10 M: Depth N/A D 8 t e n i r  Y/A DATE STARTED: 07/27/91 

EYCINEER/G€OLOGISI: HARRIS/ NJLDER Depth Y/A 0ateAi.c Y/A DATE QI(pLElED: 07/28/\ 

DRILLXNG WETIICDS: HOLLW STEN AUGER PAGE 3 OF 3 

B R S 
U Y  T 

0 s  
E A D T  L S  E 1  
P M A 1  O A  C Y  511 s REXARKS 
T P T W  Y W  O C  C B  F 
H L E E  S P  V H  s o  

E L E E  L 
0 E R S  
I Y 

63155 L NO RECOVERY. 
0?/20/91 0 

20.0 0865 

63156 5 YO RECOVERY. 
07/20#1 0 

20.5 0845 

VERY LOOSE (a 2.5/1) BUCK FINE GRAVEL YITH QURSE SAWD, H W O  ppa 
a SO cpn 
m-3800 cpn 

63157 2 
0 DEBRIS, GLASS, ALUIIWUI, YDaD. 07/28/01 

21.5 0850 

22.0 

63159 1 
07/28/91 

22.5 oooo 

I BOTTOM OF BORZUG 26.0 I 
NOTES: I E L L  SET AT 26' 



0 
PROJECT YLIWBER: 602 3.7 
BORING #IQIER: 1819 

GR- ELEVATION: 584.6 

EMGINEER/GEOL#IST: Tw MARION 

PROJECT YAIQ: RPC RI/FS 

-1NAlES: NUlTH ul1,7l2.55 EAST 1,378.621.45 DATE: 10/16/91 

Qll: Depth Y/A D l t e A i r  Y/A DATE STARTED: 10/16/91 

0- N/A Data /T ia  N/A DATE WWPLETED: 10/17/91 a 7.0 

DRILLING METWaDS: 10. =LOU STEM AUQR 

& 1550 18 

P A S  1 OF 1 

R 
E I  
C l  
o c  
V W  

6 

E E  
R S  
Y 

VERY STIFF OLIVE YELLW (5Y 6/11 C U I ,  MOIST, HIGH PLASTICITY 
YITH s#E GRAYISH BUCK d. 

VERY STIFF OLIVE YELLW (51 6/81 CLAY, MOIST, HIGH PLASTICITY 
YITH SOME GRAYISH BUCX d. 

- 
S 

U Y  
S M  
C B  
s o  

L 

3.0 HnrPO 

3.0 H ~ I J ~  
o r 0  
6r 1150 

I BOTTOM OF WRING 5 I 

I IDENTIFIED U S I N G  WSELL COLOR CHART. 



WQ(ITOR1NG U€U INSTAUATION RECORD 
11/wm 

PROJECT NAME: Fernold RI/FS FIELD ENG./LSEO.: I(ARRIS/ W E R  DATE: 07/30/91 
PROJECT NO. : 602.3.2 CHEOSD BY : Not Noted DATE: N/A 
BURING NO. : 1T76 N,E tooRDINAlES: 481718.86, 13WO. l  
YELL NWER: 1T76 DATE OF INSTAL.: 07/31/91 

BOREHOLE DRILLING 

1 DRILLING METHOD: AUGER TYPE OF BIT: AUGER I 

I DRILLING FLUIDCS) USED: NONE NofQ) 
I NOTES tomENTS: 1 I CASING DIM.: LO In. ID I I USING sIzEcsi USED: (Units I/A) I I I SIZE: HA FRQI: YA TO: YA 

I SIZE: YA FRQI: IU TO: YA I 
I 

YELL DESCRIPTION' 

i TYPE: MOUITORING YELL 
I DIAMETER OF PERFORATED SECTION: 
I PERFORATIOW TYPE: Slots i AVG. SIZE OF PERFORATIONS: 0.01 (In.) 

f NOTEWCCWENTS: 

i 

i 

i IS CASING TD(WRARY?: NO 
USING TYPE : MONITOR E L L  i 

I 1 
I 

i RISER PIPE IUTERIAL: Stainless Stmli 
RISER PIPE DIAMETERS: I o.D.: 4 3/8 In. 1.0.: 4.0 In. 
LENGTH OF 1 s  PIPE SECTION: 10.0 Ft.1 

1 

-i TOTAL PERFORATED AREA: 4.0 Ft. Up, PIPE SECTION: 10.0 Ft. 

I 
I 
I 
I 

1 3RD PIPE SECTION: 5.0 Ft. i CCWENTS i 
i RISER JOINING METHOD: FLUSH JOINT T H R W E D  

PROTECTIOW SYSTEM 

I RISER PROTECTIVE PIPE LENGTH: 5.0 Ft. 
I PROTECTIVE PIPE 0.0.: 10 3 In. I 

OTHER PROTECTIOW (* NOTED BELW) 
I 

I HINGED LOCKING COVER U/ PA& I 
DISTANCE ABOYE/BELW ELEVATION 

I I MSL I GRWND SURFACE 

I TOP OF RISER PIPE f GROUND SURFACE i BOTTOl OF PROTECTIVE PIPE i 2.5 Ft. 

i Grout/SLurry I 0.0 i 2C.O i N/A N/A 
Bentonite Pellets f 24.0 I 26.0 I N/A W A  
Sand i 26.0 i 32.5 Y/A N/A 1 PERFORATED SECTIOY I 28.0 , 32.0 i N/A i N/A 

l___,,,-,,,,,,,,.,,,,,,,,,,,,I,,,,,,,,,,~-~~~~-~~----l--~--~------------------~ 

I BOTTOM OF BOREHOLE 

I I TEH 

I -___-_-___-___--__-_________ I _______--__-___--__-___ I _--___-_______---------- f 

i 
I BOREHOLE FILL MATERIALS : TOe I mTTm : TOP 8 BOTTOM I I -_____-_I-__-___-___________ I -.--------- I ----.----.- I --.-------- I I--------- - - f  

I 

2.0 Ft. I 587.W 
0.0 I .  5U.8 

I 
I 

I 
I 
I 
I 

I t 

I N/A 
N/A 

I N/A 
I I i 
I 32.5 

32.5 
f YELL TIP 

rlus THE YELL FLUSHED AFTER I N ~ T A L L A T~OW 
M AFTER INSTALLATIOll 1 N/A 

: NO 
U S  A SEYSITIVITY TEST PERFORMED Ow THE YELL : NO 

REMARKS -- COMMENT AREA 
REMARKS : UOW PLUG USED IN AUGER 811 DURING UELL INSTALLATIOW. 
CC)Y(ENTS: 

001073 



MONITORING UELL INSTALLATIOW RECORD 
11/09/92 

PROJECT NAME: F e m l d  RI/FS FIELD ENG./CEO.: HARRIS DATE: 07/28/91 
PROJECT NO. : 602.3.2 C H E M D  BY : JRY DATE: 08/08/91 
BORING NO. : lm N,E COORDINATES: 481m.74, 1378656.5 
E L L  W E R :  lm DATE OF INSTAL.: 07/28/91 

BOREHOLE DRZLLING 

I DRILLING METHQ): AUGER I TYPE OF BIT: AUGER I i DRILLING FLUID(S) USED: NOWE NOTED 
f 
I CASING SIZE(S) USED: (Units Y/A) I 
I 
! 

I IS CASING T-Y?: No f W I N G  TYPE : MONITOR YELL i CASING DIM.: 4.0 In. I D  

! 

NOTES WWENTS: 
i 

I SIZE: NA FROM: NA TO: NA f I I SIZE: NA FROM: NA TO: NA 

YELL DESCRIPTIOW 

I TYPE: MONITORING YELL f DINETER OF PERFORATED SECTIQI: 
I PERFORATIOW TYPE: Slots O.D.: 4 3 / 8  In. 1.D.: 4.0 In. 

I TOTAL PERFORATED AREA: 4.0 Ft. 2 N D  PIPE SECTIOW: 10.0 Ft. 

RISER PIPE MATERIAL: Stainless S t e e l '  

AVG. SIZE OF PERFORATIOWS: 0.01 (In.) 1 LENGTH OF 1ST PIPE SECTION: 10.0 Ft.f 

NOTES/#)BIENTS: 

I f RISER PIPE DIAMETERS: 

3RD PIPE SECTIOW: 5.0 Ft. 
i i COWENTS 
I 
I 

I 
RISER JOINING umm: FLUSH JOINT THR&ED 



A.7.1.2 

BURN PIT 
PIT MATERIAL 

GEOTECHNICAL RESULTS 



ITANALmcALsERvIcEs . 
Page 5 of 18 304 DIRECTORS DRIVE 

I T  C o r p o r a t i o n  
February 4, 1992 
Client Pro jec t  I D :  FERNALD O U 1  ETDC Project No.: 484296 

Jenny Vance KNOXVILLE. TN 

5 096 

SAMPLE ANALYSIS RESULTS 

P R O J E C T  NAME: FERNALD OU1 U S C S  SYMBOL: N O N P L A S T I C  

CUST. SAMPLE NO.: 63146 L I Q U I D  LIMIT: . NONPLASTIC 
ETDC SAMPLE NO.: E T D C - 1 3 4 3  P L A S T I C I T Y  INDEX: NONPLASTIC 
S P E C I F I C  GRAVITY: 3.7429 (MEASURED) U N I T  WEIGHT: 101.4 pcf 

P R O J E C T  NO. : 484296 WATER CONTENT, %: 43.3 

COEF. OF PERMEABILITY:  5.2e-7 cm/s 

S I E V E  NO. 

---------- 
3.0 i n  
1.5 i n  
0.75 i n  
0.375 i n  
NO. 4 
NO. 10 
NO. 20 
NO. 40 
NO. 60 
NO. 140 
NO. 200 

DIAMETER 
(=I --------- 
75.000 
37 . 500 
19.000 . 
9. 500 
4.750 
2.000 
0.850 
0.425 
0.250 
0.106 
0.075 

PERCENT F I N E R  

------------ 
100.0. 
100.0 
100.0 
98.5 
93.1 
83.5 
77.8 

. 70.3 
64.0 
51.7 
47.1 

DIAMETER 
(=I -------- 
0.0475 
0.0284 
0.0210 
0.0138 
0.0083 
0.0060 
0.0043 
0.0031 
0.0022 
0.0009 

PERCENT F I N E R .  
(%I ------------- 

46.3 
41.5 
35.6 
28.5 
21.4 
17.2 
14.2 , 

11.9 
10.1 
5.9 



I T r n A L r n C A L s E R ~ ~  
Page 6 of 18 304DIBECKlIZSDRIVE 

"February 4 ,  1992 

Jenny Vance KNoxvnu, TN 
;I 7 e .  'J el (2 ,IT ' Corporation 

Client Project ID: FERNALD O U 1  ETDC Project No.: 484296 

FERNALD O U l  

P a r t i c l e  Diamerer. mn - 63146 - ETDC- 1343 0 SAMPLE ra 

001077 



ITANALYTICALSERVICES 
304 DIRECTORS DRIVE 
KNOXVILLE, TN 

Page 7 of 18 

IT Corporation 
February 4, 1992 
Client Project ID: FERNALD OU1 ETDC Project No.: 484296 

. Jenny Vance 

ONE DIMENSIONAL CONSOLIDATION TEST RESULTS 

PRO3 EC'r NAME : FERNALD XU1 
PROJECT NO. : 4134296 
CYST. S:Jf.lPLE NO.: 63146 
ETDC' SAillPLE NO. : ETDC-1343 

ONE 0 I MENS I ONAL CONSOL I DAT I ON TEST 

u 
I- < 
QL 

- 

1 4  

1 3  

1 1  

0.0 1 0.1 1 
PRESSURE (TSF) 

10 



I T A N A x r r x I c A L s E R v I ~  
Page 51 of 55 304D~CTORSDBIvE 
Name: Jenny Vance moltvIIJz, TN 

IT Corporation 
Date: September 30, 1991 

2 '  j .  Client Project ID: Fernald ETDC Project No.: 484170 

. SAMPLE ANALYSIS RESULTS 

PROJECT NAME: FERNALD USCS SYMBOL: NOT REQUESTED 
PROJECT NO.: 484170 WATER CONTENT, %: 14.9 
CUST. SAMPLE NO.: 63205 LIQUID LIMIT: NOT REQUESTED 
ETDC SAMPLE NO.: ETDC-658 PLASTICITY INDEX: NOT REQUESTED 
SPECIFIC GRAVITY: 2.7500 (ASSUMED) 

SIEVE NO. DIAMETER 
(=I ---------- 

3.0 in 
1.5 in 
0.75 in 
0.375 in 
NO. .4 
NO. 10 
NO. 20 
NO. 40 
NO. 60 
NO. 140 
NO. 200 

75.000 
37.500 
19.000 
9.500 - - 
4.750 
2 . 000 
0.850 
0.425 
0.250 
0.106 
0.075 

PERCENT FINER 
( a )  ------------ 
100.0 
100 0.0 
100.0 
88.3 
80.1 
71.8 
62.6 
54.1 

. 47.1 
38.3 
35.9 

DIAMETER 

-------- 
0.0648 
0.0370 
0.0270 
0.0148 
0.0106 
0.0076 
0.0055 
0.0039 
0.-0028 
0.0012 

PERCENT FINER 

. 46.1 
43.2 
39.5 
33.8 
26.3 
22.6 
18.8 
15.0 

5.6 
13 9-2 



ITANALYTICAL~VICES 

KNOXVILLE. TN 
Page 52 of 55 304DIBECKlBSDRIVE 
Name: Jenny Vance 

Date: September 30, 1991 
Client Project ID: Fernald ETDC Project No.: 484170 

6 896 IT Corporation 

FERNALD 

I00 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

P a r t i c l e  Diameter, mm - ETDC-658  0 SAMPLE NO - 6 3 2 0 3  

1 

! 

I 

I .  . 



XTmumCALSERVICES 
304DIREcK)RSDRIVE 
moxvxtu, TN 

I T  Corporation 
Date: September 308 1991 
C l i e n t  P r o j e c t  I D :  F e r n a l d  ETDC P r o j e c t  No . :  484170 

SAMPLE ANALYSIS RESULTS 

PROJECT NAME: FERNALD USCS SYMBOL: NOT REQUESTED 
PROJECT NO.: 484170 WATER CONTENT, %: 25.4 CUST.. SAMPLE NO. : 63164 LIQUID LIMIT: NOT REQUESTED 
ETDC SAMPLE NO.: ETDC-637 PLASTICITY INDEX: .NOT REQUESTED 

SPECIFIC GRAVITY: 3.0300 (ASSUMED) 

DIAMETER PERCENT FINER SIEVE NO. 

------------ (m) --------- ---------- 
100.0 
100.0 
100.0 

94.0 
86.6 
76.7 

. 65.0 
55 .2  
47.9 
36.9 
33.7 

75.000 
37.500 
19.000 

9.500 
4.750. NO. 4 
2.000 NO. 10  
0.850 NO. 2 0  
0.425 NO. 40 
0.250 NO. 60 
0.106 NO. 140 

NO. 200 0.075 

3 . 0  i n  
1.5 i n  
0.75 i n  
0.375 i n  

. .  

DIAMETER 
(m) -------- 
0.0500 
0,0366 
0.0264 
0.0174 
0.0106 
0.0077 
0.0055 
0.0039 
0.0028 
0.0012 

PERCENT FINER 

------------- 
36.9 
33 .1  
30.8 
25.6 18.8 

15.0 
12.8 
10.5 

7.5 
5.3 



Page 22 of 55 
Name: Jenny Vance 

IT' corporation ' -~ 

Date: September 30, 1991 0 Client Project ID: Fernald ETDC Project No.: 484170 

F ERNAL D 
L 

'I 00 

90 

80 

70 

60 

so 

4 0  

30 

20 

10 

0 

P a r t i c l e  Diameter, m - ETDC- 637 0 SAMPLE NO - 63164 

1 

, 



A.7.1.3 

BURN PIT 
PIT MATERIAL 

RADIOLOGICAL pESULTS 
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