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APPENDIX 2.1A

TSP & SO, CONCENTRATIONS AT STATIONS 1, 2, AND 3
(MARCH 1977 - DECEMBER 1978)



‘ TABLE A-1 Page 1 of 5

TSP AND SO9 CONCENTRATIONS@ AT STATIONS 1, 2 and 3
(MARCH 1977 - DECEMBER 1978)

TSP TSP TSP S0
YEAR DATE STATION 1 STATION 2b STATION 3b STATION 1P
1977 March 29 10 — — -
April 04 4 - —_ —
16 31 - - -
19 37 - — —
22 9 - - -
25 5 —_ - —
28 9 - — —
May 01 59 — — -
04 50 — - -
07 10 — — _-
10 25 — — -
13 53 — - —
16 b4 — — —_
19 37 — — -
‘l' 22 50 — — -
25 31 _ - —
28 37 - - _
31 17 - - -
June 03 24 — —_— _—
06 9 — - -
09 11 _ — —
12 11 — _ _
15 26 _ — -
18 15 _ - —
21 25 — - -
27 31 — — -
30 15 — - _
July 03 31 - — —
06 65 — - —
09 11 — — -
12 16 — - —
15 15 _ _ -
18 19 - — -
21 11 —_ _ -
24 29 - - —
27 18 - — -
30 15 — — -

aConcentrations represent 24-hour samples and are expressed in ug/m3.

bMonitoring was not established for these until late 1977 and early 197&.




TABLE A-1 (continued) Page 2 of 5 .

TSP TSP TSP 50,
YEAR DATE STATION 1 STATION 2b STATION 3b STATION b
1977  August 02 14 - —_ -
05 28 - —_ —
08 19 — - —
11 22 —_ - -_
14 12 —_ - —
17 11 — — —
20 25 - — -
23 12 —_ _ —
26 46 _ — -
29 16 - - —
September 01 13 - - -_—
04 22 _ _ —
07 14 —_— — —
October 01 8 - - -
04 18 - - -
07 6 — - —
10 17 — - —
13 17 _ - —
19 15 - — —
22 10 — — —
25 22 - — —
28 8 — — —
31 35 - — -
November 03 14 — _— -
06 11 — — _
09 23 - _ -_
12 6 - — —
15 38 - — -
18 9 — — —_
21 17 — - -
24 10 —_ - 12
30 25 —_ — 12
December 03 5 - -_— 12
06 10 - — 12
09 9 - - 12
12 38 - - —
15 14 —_ — 12
18 19 - - 12
21 6 - - 12
24 11 —_ - 12
27 9 — - -

30 17 - — —




TABLE A-1 (continued) Page 3 of 5
TSP TSP TSP 502
YEAR DATE STATION 1 STATION 2b STATION 3b STATION 1b
1978 January 02 8 - - -
05 9 - — 12
11 — — — 12
14 5 — — -
17 6 — — 12
20 7 6 — 12
23 41 39 — 12
26 10 8 — 12
29 7 8 - 12
February Ol 16 16 15 12
04 21 24 26 12
07 —_ 4 5 12
10 8 5 6 12
13 4 3 4 12
16 20 17 18 12
19 14 14 15 12
22 16 12 13 12
25 6 6 7 12
28 7 9 7 12
March 03 6 6 6 12
06 14 14 12 12
09 24 22 23 12
12 18 16 15 12
15 11 11 10 12
18 21 21 20 12
21 13 12 12 12
24 9 7 9 12
27 16 16 16 12
30 30 28 31 12
April 02 14 8 2 12
05 10 8 8 12
08 7 7 8 12
11 26 25 47 12
14 11 7 6 12
17 8 8 10 12
20 6 5 6 12
23 17 16 16 12
26 25 17 17 12
29 19 15 40 12




TABLE A-1 (continued) Page 4 of 5

TSP TSP TSP 502

YEAR DATE STATION 1 STATION 2b STATION 3b STATION 1b
1978  May 02 22 10 10 12
05 99 14 46 12
08 18 14 17 12
11 72 34 40 12
14 3 5 3 12
17 22 23 30 12
20 19 18 , 21 12
23 42 43 61 12
26 55 52 74 12
29 39 37 40 12
June 01 18 23 23 12
04 21 21 29 12
07 — 26 60 12
10 — 65 73 12
13 8 8 35 12
16 41 39 39 12
19 27 22 — 12
22 17 17 36 12
25 62 60 64 12
28 23 22 28 12
July 01 13 11 12 12
04 22 23 24 12
07 18 18 17 12
10 8 9 10 12
13 25 23 24 12
16 17 34 20 12
19 24 24 26 12
22 8 8 10 12
25 28 29 31 12
28 35 18 23 12
31 20 15 —_ 12
August 03 14 11 11 12
06 25 25 39 12
09 14 13 37 12
12 37 38 50 12
15 51 49 50 12
18 30 27 23 12
21 5 34 35 12
24 17 15 18 12
27 12 - 11 12

30 27 11 17 12




TABLE A-1 (continued) Page 5 of 5

TSP TSP TSP 502

YEAR DATE STATION 1 STATION 2b STATION 3b STATION 1b
1978 September 02 44 39 50 12
05 30 32 36 12
08 38 17 12 12
11 31 22 29 12
14 -— 8 7 12
17 9 9 10 12
20 6 13 11 12
23 23 18 23 12
26 7 27 29 12
29 27 27 26 12
October 02 27 25 27 12
05 13 31 14 _—
08 11 12 11 12
11 30 29 30 12
14 7 11 7 12
17 33 23 23 12
20 77 61 71 12
23 43 9 11 12
26 25 9 10 12
29 21 21 21 12
November 01 45 30 38 12
04 22 17 44 12
07 21 15 17 12
10 —_— 20 29 12
13 9 11 10 12
16 15 17 26 12
19 9 9 9 12
22 12 11 11 -
25 9 9 8 -
28 14 15 17 —
December 01 13 14 13 —
04 16 19 19 -
07 15 15 16 -
10 14 15 15 —_
13 13 12 13 —_
16 19 - 19 -
19 14 14 14 —_—
22 19 20 21 —
25 12 12 13 -
28 11 10 11 —

31




APPENDIX 2.1B

OPTICAL MICROSCOPY AMBIENT AIR PARTICULATE SAMPLES
(TABLES B-1 THROUGH B-24)




Job No. g7 - 0"2

Cliént gzzﬂyﬂ,

TABLE B-1

.OPTICAL MICROSCOPY
AMBIENT AIR PARTICULATE SAMPLES

Sample Identification Analyst fZZQé?

Site No. ! Date Analyzed 222/ %"

L
Date Sampled 4/146/)77

Concentration of TSP 3{ tie fon3

Particulate Type Percent of Total Arega Percent of Total Ared
Less than 30 tm - 30 Um and greater

Comments

Minerals
£z 21T
Quartz
Calcite
Iron Oxides
Clays

Combustion Products <[ o7

Coal Dust
Coal Soot
Fly Ash

~

Biological 17 5¢¢

1)

Pollen
Spores
Trichomes
Wood Fibers

Miscellaneous




Job No. __ K€37-C4R

Client Exvou

TABLE B-2

OPTICAL MICROSCOPY
AMBIENT AIR PARTICULATE SAMPLES

Sample Identification. Analyst j&);%é?
Site No. 4 _ ' Date Analyzed =2 /9/7
Date Sampled  45/1/77 T
Concentration of TSP te fo 3
r
Particulate Type Percent of Total Area Percent of Total Ared Comments
Less than 30 Hm 30 Um and greater
Minerals — o
15 7% 0%
Quartz
Calcite
Iron Oxides
Clays
Combustion Products }ﬁé 10
Coal Dust
Coal Soot
Fly Ash
Biological | % RV
Pollen ) y :
Spores //'}{',4[&;; M-d,;pu/ 1-¢/
Trichomes ; .q
Wood Fibers ;t§{144u4¢2
Miscellaneous




Sample Identification
Site No.

TABLE B-3

Job No. 8%?7-&42

Client Exxen

OPTICAL MICROSCOPY
AMBIENT AIR PARTICULATE SAMPLES

Analyst [,

Date Sampled 5/16/77

Concentration of TSP fijé £‘§£‘m3

Particulate Type

Percent of Total Area
Less than 30 im

Date Analyzed 2/22 /7%

Percent of Total Areg
30 Hm and greater

Comments

Minerals

Quartz
Calcite
Iron Oxides
Clays

£ 1T

C 7%

Combustion Products

Coal Dust
Coal Soot
Fly Ash

< |

o 7

Biological

Pollen
Spores
Trichomes
Wood Fibers

7%

7:)“70 i}'”cn cuel Plnt
Drbr‘::}

57% Cettenweed Seedq

-
or les‘dv»\ ft‘,

Tree Haivs
blar Cathins

Miscellaneous




Job No. _ ¥§77-042
Client 6&1340

TABLE B-4

~ OPTICAL MICROSCOPY
AMBIENT AIR PARTICULATE SAMPLES

Sample Identification Analyst f;}izé? i
Site No. [ Date Analyzed R/22/74
Date Sampled 5/3,/77

Concentration of TSP {z’ 55; R

Particulate Type Percent of Total Area Percent of Total Ared Comments
Less than 30 im . 30 Um and greater

' 4’44 ;
Minerals /7 37% C‘Z;-/z/

Quartz
Calcite
Iron Oxides
Clays

Combustion Products ‘flﬁé e %

Coal Dust
Coal Soot
Fly Ash

Biological 7% 45

Pollen
Spores
Trichomes
Wood Fibers

Miscellaneous

B-4




Sample Identification
Site No. {

TABLE B-5

Job No. __ %37 -042

Client Exyen

OPTICAL MICROSCOPY
AMBIENT AIR PARTICULATE SAMPLES

Analyst
Date Analyzed

Date Sampled

6=-15-77

Concentration of TSP 326 % Jus 3

Particulate Type

Percent of Total Area
Less than 30 im

AeB

2/22/7¢

Percent of Total Ares
30 Um and greater

Comments

Minerals

Quartz
Calcite
Iron Oxides
Clays

] 7o

117

Combustion Products

Coal Dust
Coal Soot
Fly Ash

< | %

& 7o

Biological

Pollen
Spores
Trichomes
Wood Fibers

14%

Miscellaneous




Job No. _'¥37-C4 I

Client Efgxo%

TABLE B-6

* OPTICAL MICROSCOPY
AMBIENT AIR PARTICULATE SAMPLES

Sample Identification Analyst 4
Site No. / Date Analyzed 2/22/75
Date Sampled _ £/30/77 ’

Concentration of TSP Lﬁ’“? [on3

Particulate Type Percent of Total Area Percent of Total Ared Comments
Less than 30 ¥m 30 Mm and greater

Minerals 5% 7%

Quartz
Calcite
Iron Oxides
Clays

Combustion Products 3. O Vo

Coal Dust
Coal Soot
Fly Ash

Biological 257 YA

Pollen
Spores
Trichomes
Wood Fibers

Miscellaneous

B-6



Sample Identification
Site No. |

TABLE B-7

Job No. __ ¥%37-042

Client Exxen

OPTICAL MICROSCOPY
AMBIENT AIR PARTICULATE SAMPLES

Analyst M

Date Sampled /¢/

77

Concentration of TSP G b,v‘ff Jua 3

Particulate Type

Percent of Total Area
Less than 30 im

Date Analyzed 3/3/7%

Percent of Total Ared
30 ¥m and greater

Comments

Minerals

Quartz
Calcite
Iron Oxides
Clays

937

0%

&)uar"“l-} c::/c,‘l-e;

am‘ tvace OF

c’ay.

Combustion Products

Coal Dust
Coal Soot
Fly Ash

<%

O

Biological

Pollen
Spores
Trichomes
Wood Fibers

3¢

47

Tmce Cnp wccl'/

Fibers

Miscellaneous

No‘f‘é‘. Th.‘s Sam,"ie f’ake
Frc.w u\ewf‘-"/ re

" Jar: ny "C{us{”‘/ “ cenditiens

id censtructkion,




Job No. j&? 7"04(2

Client Evxeon

TABLE B-8

OPTICAL MICROSCOPY
AMBIENT AIR PARTICULATE SAMPLES

Sample Identification Analyst CZLE%?
Site No. / Date Analyzed a/z:J?g/

Date Sampled 7!/,2/77

Concentration of TSP’ lé ‘ﬂ'z”’j

Particulate Type Percent of Total Area Percent of Total Ared Comments
Less than 30 Mm - 30 Hm and greater

Minerals RC % R/ %

Quartz
Calcite
Iron Oxides
Clays

Combustion Products e /3% CD %6

Coal Dust
Coal Soot
Fly Ash

Biological 14 7 94t T

Pollen
Spores
Trichomes
Wood Fibers

Miscellaneous




Sample Identification
Site No. I

TABLE B-9

Job No. _ 437 -C42

Client Exxan

OPTICAL MICROSCOPY
AMBIENT AIR PARTICULATE SAMPLES

Analyst CZ?Z}A?

Date Sampled 7/ 24/77

Concentration of TSP g% ‘7 [ 3

Particulate Type

Percent of Total Area
Less than 30 im

Date Analyzed R /RR[7%

Percent of Total Ared
30 Um and greater

Comments

Minerals

Quartz
Calcite
Iron Oxides
Clays

147

337

Combustion Products

Coal Dust
Coal Soot
Fly Ash

<7

O %

Biological

Pollen
Spores
Trichomes
Wood Fibers

517

O

Miscellaneous

B-9




Job No. ¥%¥37-0432

Client _ [Sxxon

TABLE B-10

OPTICAL MICROSCOPY
AMBIENT AIR PARTICULATE SAMPLES

Sample Identification Analyst CZZZ;&?
Site No. l Date Analyzed __ 2/22 /75
Date Sampled $/5/77 ' !

Concentration of TSP ,ZX/ ﬁ? fin >

Particulate Type Percent of Total Area Percent of Total Ared Comments
Less than 30 Mm 30 Mm and greater

Minerals 7% C %

Quartz
Calcite
Iron Oxides
Clays

Combustion Products 5‘70 0 (7;*

Coal Dust
Coal Soot
Fly Ash

Biological 54447 IRV

Pollen
Spores
Trichomes
Wood Fibers

Miscellaneous

B-10



Sample Identification

Site No. [

TABLE B-11

" OPTICAL MICROSCOPY

Job No. _ Y¥37-C42

Client EXXDM

AMBIENT AIR PARTICULATE SAMPLES

Analyst PR

Date Sampled s£/i7/ 77

Concentration of TSP ’l‘ﬂgln:3

Particulate Type

Percent of Total Area
Less than 30 Mm

Date Analyzed 2/ 2R)75

Percent of Total Ares
30 Um and greater

Comments

Minerals

Quartz
Calcite
Iron Oxides
Clays

I

RTA

Combustion Products

Coal Dust
Coal Soot
Fly Ash

0%

O%

Biological

Pollen
Spores
Trichomes
Wood Fibers

367

¢3%

Miscellaneous

B-11




Job No. g 37042

Client EXX(.‘M

TABLE B-12 -

OPTICAL MICROSCOPY
AMBIENT AIR PARTICULATE SAMPLES

Sample Identification Analyst
Site No. / Date Analyzed 2/22.'/ 75
Date Sampled % /29/77

Concentration of TSP Z? %fﬂn'3

Particulate Type Percent of Total Area Percent of Total Areg Comments
Less than 30 Mm - 30 ¥m and greater

Minerals /7(% e “fo

Quartz
Calcite
Iron Oxides
Clays

Combustion Products 0% 0 OZ‘

Coal Dust
Coal Soot
Fly Ash

Biological 75"% Qlf%

Pollen
Spores
Trichomes
Wood Fibers

Miscellaneous




Job No. _ ¥€3I7-C42

Client E;XXCM

TABLE B-13

OPTICAL MICROSCOPY
AMBIENT AIR PARTICULATE SAMPLES

Sample Identification Analyst CEQZ{Q

>]
Site No. ! Date Analyzed 3 /38/7&

Date Sampled 18/4/77

Concentration of TSP v 3
5 é'

Particulate Type Percent of Total Ayea Percent of Total Ared Comments
Less than 30 im - 30 Um and greater
Minerals (9
Q o,
uartz &
)
Calcite 53% g Lo,
Iron Oxides Aﬁ“alﬁ awﬂéudiP
Clays

b ey

Combustion Products

Coal Dust 26 % ?%

Coal Soot
Fly Ash

Weclly aeet.

Biological

Pollen «5’-% ‘7 %

Spores
Trichomes
Wood Fibers

Miscellaneous

B-13




Job No. __§937-¢43

Client Evvon

TABLE B-14

OPTICAL MICROSCOPY
AMBIENT AIR PARTICULATE SAMPLES

Sample Identification Analyst LZLE%?
Site No. | Date Analyzed 3/1/7¢
Date Sampled €I3R/77 v

Concentration of TSP 'légt,azmaz

Particulate Type Percent of Total Area Percent of Total Ared Comments
Less than 30 dm - . 30 Um and greater
Minerals
Quartz ) o Mcsrl)/ ’7:“*&
Calcite 3?{% 178 670 ¢nd calcite.
Iron Oxides
Clays

Combustion Products

Coal Dust ISTZ 6955

Coal Soot
Fly Ash

C

Biological race o

O % gfe"g_, fe Im |.u“S

Cy. o
Pollen ¢2, /0 and \‘W‘clmmes‘

Spores
Trichomes
Wood Fibers

Miscellaneous

B-14



Sample Identification

Site No. !

TABLE B-15

FE3IT-C4HA

Job No.

Client Exyey,

" OPTICAL MICROSCOPY
AMBIENT AIR PARTICULATE SAMPLES

Analyst
Date Analyzed

Date Sampled

1n/e/77

Concentration of TSP ' || ﬂglma3
J

(RB

3/1/7¢

Particulate Type Percent of Total Area Percent of Total Ared Comments
Less than 30 im 30 Um and greater
Minerals
Quartz IR% Mest ’7
Calcite e c’qys‘
Iron Oxides
Clays

Combustion Products -

Coal Dust
Coal Soot
Fly Ash

4%

Biological

Pollen
Spores
Trichomes
Wood Fibers

47

O

7;(1(_ e f"lk'/l(‘b%t’f

Miscellaneous

B-15




Job No. _ ¥€37-042

Client E)(xon

TABLE B-16

OPTICAL MICROSCOPY
AMBIENT AIR PARTICULATE SAMPLES

Sample Identification Analyst 6@2&9
Site No. l Date Analyzed __ 3///7¢
Date Sampled u/a/77 v

Concentration of TSP '[ %,‘.Q,J

Particulate Type Percent of Total Area Percent of Total Areg Comments
Less than 30 im 30 Um and greater
Minerals
Q . Quarf'r_,Ca/c:te)
uartz f op % v
Calcite 7‘ /2 ‘Q,C% and Cl¢7/
Iron Oxides
Clays ‘

Combustion Products
Coal Dust ‘3?% CD?Q
Coal Soot
Fly Ash

Biological

Pollen | 7% Ay
Spores
Trichomes

Wood Fibers

Miscellaneous

B-16



Sample Identification

Site No. |

TABLE B-17

Job No.

Client

OPTICAL MICROSCOPY
AMBIENT AIR PARTICULATE SAMPLES

Date Sampled

12/9/77

Concentration of TSP j 4y i3

Particulate Type

Percent of Total Area

Less than 30 Im

¥837-042

Exxen

Date Analyzed

9

3/3)7%

Percent of Total Ared

30 UYm and greater

Comments

Minerals

Quartz
Calcite
Iron Oxides
Clays

7%

O

Perticles F 1uarf& cr
caleite 30'4‘0 "

c“a mefe'“,

T}ac e 1vetn
cx}Jes

Combustion Products

O%

Coal Dust
Coal Soot
Fly Ash
- vl
Biological Irace cF unima

o hav hike McCrene
Pollen L[ VA O% FM@ 54 st
Spores 4
Trichomes hair,

Wood Fibers

Miscellaneous

B-17




Job No. __&¥37- 642

Client Exx@ n

TABLE B-18

* OPTICAL MICROSCOPY
AMBIENT AIR PARTICULATE SAMPLES

Sample Identification Analyst |
Site No. ] Date Analyzed _ 3/3/7%
Date Sampled _ y3/34/77

Concentration of TSP q ‘g¥lﬂ13

Particulate Type Percent of Total Aresa Percent of Total Areq Comments
Less than 30 Lm v 30 Um and greater
Minerals
. st
Quartz 977 O He ty t:arfk
Calcite and celcite
Iron Oxides .
Clays

Combustion Products

Coal Dust 3 O%

Coal Soot
Fly Ash

Biological

Pollen )€ C>:§
Spores C(Z

Trichomes
Wood Fibers

Miscellaneous

B-18



Sample Identification

Site No. /

TABLE B-19

Job No. __ ¥'¢37-041

Client Exxcin

OPTICAL MICROSCOPY
AMBIENT AIR PARTICULATE SAMPLES

Analyst £222§§L

Date Analyzed (G J14) 7%

Date Sampled [J/5/7¥%

Concentration of TSP @ 45{433

Particulate Type

Percent of Total Area
Less than 30 im

Percent of Total Area
30 Um and greater

Comments

Minerals

Quartz

_Calcite
Iron Oxides
Clays

%6

3%

Combustion Products

Coal Dust
Coal Soot
Fly Ash

AT

O

S-( (. T‘

Biological

Pollen
Spores
Trichomes
Wood Fibers

S

%

25

Traee V/f‘"\‘l
f-,'l)(y \.ncl

Co Hen Filber

Miscellaneous

B-19




Job No. 8537-042.

Client EX)(OM

TABLE B-20

OPTICAL MICROSCOPY
AMBIENT AIR PARTICULATE SAMPLES

Sample Identification Analyst W
Site No. { . Date Analyzed (L1475
Date Sampled 1/33/7% :

Concentration of TSP ° f%éevfnag

Particulate Type Percent of Total aAreg Percent of Total Ared Comments
Less than 30 Hm 30 Mm and greater
Minerals Hamermu, lx:n‘:t’es Jess *f/wcm
. L ’\
I/l'w, fz(’ 50\4&"/, fv l‘de"‘lvl‘:‘—\
Quartz . ,‘, led (v 4l .,
Calcite uel wacluded v The ceuat bolewv.

Iron Oxides

Clays 7 % 0%

Combustion Products

Coal Dust 4
Ve
Coal Soot 307 . O

Fly Ash

Biological

Pollen e
Spores Cle 63%
Trichomes
Wood Fibers Ll.:"(‘(/ /:;/)c Y%

Miscellaneous




Job No. BF37-042

Client Ex X

TABLE B-21

OPTICAL MICROSCOPY
AMBIENT AIR PARTICULATE SAMPLES

Sample Identification Analyst QQQQ[?
Site No. / Date Analyzed _ (//¥/7%
Date Sampled /0] 7% '
Concentration of TSP 3

Particulate Type Percent of Total area Percent of Total Areq Comments
Less than 30 im 30 Um and greater

Minerals

Quartz CQuertz and
Calcite Celelte
Iron Oxides éf/%@ O

Clays

Combustion Products

Coal Dust 3¢ Yo O ST
Coal Soot ‘
Fly Ash

Biological

Pollen C)CZ’ O (7@‘

Spores
Trichomes
Wood Fibers

Miscellaneous




Job No. K53 7 -4

Client Exxon

TABLE B-22

OPTICAL MICROSCOPY
AMBIENT AIR PARTICULATE SAMPLES

Sample Identification Analyst Q@&QZ?

Site No. / Date Analyzed ¢/ 14 /75

Date Sampled 2/25 [72% : ’

Concentration of TSP ( ‘f 3

Particulate Type Percent of Total Area Percent of Total Ared Comments

Less than 30 Hm - 30 Mm and greater

Minerals

Quartz
~Calcite _ . ‘ =/ ¢ Clays

Iron Oxides 43 567 4
Clays ‘

Combustion Products

Coal Dust O
Coal Soot
Fly Ash

O
0(‘

Biological

Polle € -
n (/’ 7a) O£

Spores
Trichomes
Wood Fibers

T‘ace c/: CC‘/JCA

a u(( woe ([

JC 1 [7&*"'5

Miscellaneous

B-22




Sample Identification

Site No. {

TABLE B-23

OPTICAL MICROSCOPY

Job No. $¥537-042

Client Fxxon

AMBIENT AIR PARTICULATE SAMPLES

Analyst CZZZD?

Date Sampled 3274

Concentration of TSP "?“5“5”—"3

Particulate Type

Percent of Total Area
Less than 30 Lm

Date Analyzed (/1475

Percent of Total Ares
30 Hm and greater

Comments

Minerals

Quartz
Calcite
Iron Oxides
Clays

] 7o

0%

Combustion Products

Coal Dust
Coal Soot
Fly Ash

A7 7

ST

Biological

Pollen
Spores
Trichomes
Wood Fibers

A e

4 7%

Ly(\‘( , /Ef '[h‘ 5

Miscellaneous

B-23




Job No. Kx372-043

Client Fxcon

TABLE B-24

OPTICAL MICROSCOPY
AMBIENT AIR PARTICULATE SAMPLES

Sample Identification Analyst C;EQ[Q

Site No. [ Date Analyzed 6/14/ 7

Date Sampled 3/27 /3%

Concentration of TSP lé q,(mz

Particulate Type Percent of Total Area Percent of Tota} Ared Comments
Less than 30 tm - 30 Um and greater
Minerals
Quartz
Calcite ‘ 7 T _ */4'70 C/ﬂ/s
Iron Oxides
Clays

Combustion Products

Coal Dust ¢ °
Coal Soot 7 Z . o7
Fly Ash

Biological

Pollen
Spores C?
Trichomes

Wood Fibers

r\‘ﬁ

397

Lé;‘((( /’7.’!’?’5‘5

Miscellaneous

B-24
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2.2A PARTICLE SIZF ANALYSES AND CLAY MINERAL ANALYSES

2.2B BORING LOGS



APPENDIX 2.2A

PARTICLE SIZE ANALYSES AND CLAY MINERAL ANALYSES



PERCENT FINER BY WEIGHT

PERCENT FINER BY WEIGHT

PERCENT FINER BY WEIGHT
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CLAY MINERAL ANALYSES



G Mchasd Wik

GEOLOGIST - MINERALOGIST

HOME: 904-.378-7020
OFFICE: 904-392.2231

3111 N. W. 18TH PLACE
GAINESVILLE, FLORIDA 32601

September 5,v1978

Mr. Lonnie Norman

DAMES & MOORE

1550 Northwest Highway

Park Ridge, I1linois 60068

Dear Mr. Norman:

The following report of investigation is submitted on
completion of clay mineral analyses of 18 samples as received from
your company in accordance with job # 8837-044 and your transmittal
sheet dated August 8, 1978. All determinations are based on x-ray
diffraction analyses. The relative abundances of non-clay minerals
present in each sample are also reported.

REPORT OF INVESTIGATION

I. Test Results by Sample

Clay mineralogical results are reported as parts-in-ten of
the total clay fraction, and as percentages of the total clay fraction.
Reporting as parts-in-ten of the total mineral content is generally
preferred to exact percentage listings, because limits of detectability
are subject to at least a 2% deviation.

The total abundance of each clay mineral constituent in the
whole sample can only be calculated if the total amount of less-than-two
micron material has been determined through hydrometer or other analyses.
These more specific calculations can always be determined at a later date,
if needed, using the data provided in this report. For the purpose of
this report the significant data are type and relative amounts of clay
minerals present.



It should be pointed'out that the clay mineral content of
all samples was extremely low, and that the sand and coarser fractions
greatly exceeded the clay fraction.

A11 analyses were performed using a GE XRD-5 recording diffractometer.

Each sample was x-rayed in powder form, as an oriented aggregate, and after
exposure to an ethylene glycol atmosphere.

Sample DMA - 1 #3

Montmorillonite = 9% 1- part-in-ten
ITlite = 43% 4+ parts-in-ten
Chlorite = 39% 4- parts-in-ten
Kaolinite = "9% 1- part-in-ten

( Chlorite is moderate to well crystallized )

Non-clay minerals = Quartz - Very abundant

Feldspar - Moderate

Sample DMA - 4 #1

Montmorillonite = 74% 7+ parts-ih-ten

I1lite = 4% 1- part-in-ten (trace)
Chlorite = 14% 1+ part-in-ten
Kaolinite = 8% 1- part-in-ten

( Crystallinity of chlorite is poor )

Non-clay minerals = Quartz - Very abundant
Feldspar - Minor



Sample DMA - 18 #1

Montmorillonite = 62% 6+ parts-in-ten
ITlite = 22% 2+ parts-in-ten
Chlorite = 12% 1+ part-in-ten
Kaolinite = 4z 1- part-in-ten

( Crystallinity of chlorite is moderate )

Non-clay minerals - Quartz - Very abundant
Feldspar - minor

Calcite - minor

Sample DMB - 1 #5

Montmorillonite = 28% 3- parts-in-ten
Ilite = 32% 3+ parts-in-ten
Chlorite = 34% 3+ parts-in-ten
Kaolinite = 6% 1- part-in-ten

( Crystallinity of chlorite is moderate )

Hon-clay minerals = Quartz - Very abundant

Dolomite - moderate

Feldspar - minor



Sample DMB - 1 #10

Montmorillonite = 44% 4+ parts-in-ten
ITlite = 26% 3~ parts-in-ten
Chlorite = 22% 2+ parts-in-ten
Kap]inite = 8% 1- part-in-ten

( Chlorite is moderate to well crystallized )

Non-clay minerals Quartz - Very abundant
Dolomite - abundant

Feldspar - minor

Sample DMB - 2 #4

Montmorillonite = 13% 1+ part-in-ten
IMlite = 29% 3- parts-in-ten
Chlorite =, 58% 6- parts-in-ten

( Crystallinity of chlorite is moderate )

Non-clay minerals - Quartz - Very abundant

Feldspar - moderate




Sample DMB - 5 #2

Montmorillonite
I11ite
Chlorite

Kaolinite

45%
40%
12%

3%

4-5 parts-in-ten
4 parts-in-ten
1+ part-in-ten

1- part-in-ten (Trace)

( Chlorite is moderate to poorly crystallized )

Non-clay minerals

Sample DMB - 5 #19

Montmorillonite
I11ite
Chlorite

Kaolinite

Quartz

- Very abundant

Feldspar - abundant

36%
28%
27%

9%

pafts-in-ten

w L)
[] ]

parts-in-ten

w
[]

parts-in-ten

—
]

part-in-ten

( Crystallinity of chlorite is moderate )

Non-clay minerals

Quartz

- Very abundant

Feldspar - moderate



Sample DMB - 6 #1

Montmorillonite = 71% 7+ parts-in-ten
ITlite = 6% 1- part-in-ten

Chlorite = 18% 2- parts-in-ten
Kaolinite = 5% 1- part-in-ten

( Crystallinity of chlorite is moderate )

Non-clay minerals Quartz - Very abundant

Feldspar - Moderate

Sample DMB - 9 #3

Montmorillonite = 30% 3 parts-in-ten

ITlite = 47% 5- parts-in-ten
Chlorite = 17% 2- parts-in-ten
Kaolinite = 6% 1- part-in-ten

( Chlorite is moderate to poorly crystallized )

Non-clay minerals = Quartz - Abundant

Feldspar - Minor




Sample DMB - 10 #7

Montmorillonite = 15% 1+ part-in-ten
ITlite = 40% 4 parts-in-ten
Chlorite = 39% 4- parts-in-ten
Kaolinite = 6% 1- part-in-ten

( Crystallinity of chlorite is moderate )
Non-clay minerals = Quartz - Very abundant

Dolomite - Moderate

Feldspar - Minor

Sample DMB - 11 #7

Montmorillonite = 15% 1+ part-in-ten
- I114te = 36% 4- parts-in-ten

Chlorite = 40% 4 parts-in-ten

Kaolinite = 9% 1- part-in-ten

( Chlorite is moderate to poorly crystallized )

Non-clay minerals = Quartz - Very abundant
Feldspar - Moderate

Dolomite - Minor



Sample DMB - 14 #12

Montmorillonite = 83% 8+ parts-in-ten
ITlite = 17% 2- parts-in-ten

Chlorite = Trace

]

Non-clay minerals Quartz - Very abundant

Feldspar - Minor

Sample DMB - 16 #11

Montmorillonite = 43% 4+ parts-in-ten
ITTite = 24% 2+ parts-in-ten
Chlorite = - 28% 3- parts-in-ten

Kaolinite = 5% 1- part-in-ten

( Crystallinity of chlorite is moderate )

Non-clay minerals Quartz - Very abundant

Fe]dspar - Abundant




Sample DMB - 20 #6

Montmorillonite = 71% 7+ parts-in-ten
IMlite = 132 -~ 1+ part-in-ten
Chlorite = 10% 1 part-in-ten
Kaolinite = 6% 1- part-in-ten

(Chlorite is moderate to poorly crystallized )

Non-clay minerals = Quartz - Very abundant

Feldspar - Abundant

Sample DMB - 22 #3

Montmorillonite = 16% 2- parts-in-ten
ITlite = 48% 5- parts-in-ten
Chlorite = 36% 4- parts-in-ten
Kaolinite = None

( Chlorite is moderate to well crystallized )

Non-clay minerals = Quartz - Very abundant
Feldspar - Abundant

Dolomite - Minor



Sample DMB - 18 #6

Montmorillonite = 37% 4- parts-in-ten
IMTite = 37% "~ 4- parts-in-ten
Chlorite = 21% 2+ parts-in-ten
Kaoiinite = 5% 1- part-in-ten

(Crystallinity of chlorite is moderate )

Non-clay minerals Quartz - Very abundant
Feldspar - Moderate

Dolomite - Moderate

Sample DMB - 19 #4

Montmorillonite = 51% 5+ parts-in-ten
11ite = 21y 2+ parts-in-ten
Chlorite = 24% 2+ parts-fn—ten
Kaolinite = 4% 1- part-in-ten

(Crysia]linity of chlorite is moderate)

Non-clay minerals = Quartz - Very abundant

Feldspar - Moderate

Dolomite - Minor




II. Summary of Test Results

The analyses of all 18 samples shows a fairly consistent
clay mineral suite in that montmorillonite, illite, and chlorite are
present in all samples. Kaolinite, when present, was never abundant
and in some cases its presence is questionable.

Quartz is the dominant non-clay mineral in all samples.
Feldspar is also present, but in variable quantities from minor to
abundant. Five sample contain dolomite, and one contains a minor amount
of calcite.

-

Signed:
F. Michael Wahl Ph.D.
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Sample _ Dma-r #.3 Location L] s'cons; o

1. Glycolated Slide

A. Montmorillonite (59)

ol 7 g %
3
B. Illite (8.8°)
32, 43 4%
C. Chlorite-vermicu]iteo
and Kaolinite (12.5°)
3¢ 4g

D. Mixed layered
material

£33

II. Relative % Kaolinite and Chlorite

E. Chlorite (25.3°) /1 £l %of C __3g

Kaolinite (24.9°) s - Ja _%ofC q
2 LA

ITI. Crystallinity of Chlorite ﬂzégc“:‘ v wleii ‘DV... Lond
IV. Summary Parts in 10

Montmorillonite g % |-

Ilite 43 % Y +

Chlorite 39 % y-

Kaolinite q % [ —~

Mixed Tlayered %




Sample DMA -4 *, Location W igt patsia
1. Glycolated Slide
A. Montmorillonite (59)
|"{L [ wil %
3
B. Ilite (8.8°)
? 4 %
C. Ch]orite-vermicu]iteo
and Kaolinite (12.5")
D. Mixed layered
material
2
II. Relative % Kaolinite and Chlorite
E. Chlorite (25.3°) I'n (2 % of C __JYy
Kaolinite (24.9°) A 3¢ % of C >
2
III. Crystallinity of Chlorite Coor
IV. Summary ° Parts in 10
Montmorillonite 14 % ]+
Ilite y [= (Trace)
Chlorite y % [+
Kaolinite < % S
Mixed layered %




sample pma -1z %1 Location Woir egit

v

1. Glycolated Slide
A. Montmorillonite (59)

199 _&3 42 %

B. Ilite (8.8°%)

C. Ch]orite-vermicu]iteo
and Kaolinite (12.57)

D. Mixed layered
material

II. Relative % Kaolinite and Chlorite

E. Chlorite (25.3°) /o 24 %of C___/2_

Kaolinite (24.9°) - YA % of C y
> A -

III. Crystallinity of Chlorite M tdopure

IV. Summary L Parts in 10

Montmorillonite [ % [N

3R

I1Tite 22 2 £

Chlorite /2
Kaolinite 7

f

3R 3R ¥R
N
|

Mixed layered




Sample DMg -+ # 5

1. Glycolated Slide
A. Montmorillonite (59

B. Illite (8.8%)

C. Chlorite-vermiculite
and Kaolinite (12.5

D. Mixed layered
material

)

. A}
Location \Wscomsay

2%

%)

42

45

%

II. Relative % Kaolinite and Chlorite

E. Chlorite (25.39)
Kaolinite (24.9°)

[

)12 % of C

24

1Yy % of C é

ITII. Crystallinity of Chlorite

IV. Summary

Montmorillonite:-

Y
2

MAJ - a Fg
MY

Parts in 10
‘3,

I119te

3+

Chlorite

2+

Kaolinite

| -

Mixed layered




Sample M- 2 lo Location hz,;‘, oy

1. Glycolated Slide
A. Montmorillonite (59)

313 L oY y %
3
B. Illite (8.8°%)
C. Ch]orite-vermicu]ite0
and Kaolinite (12.5")
L9 3o )
D. Mixed layered
material ‘
2
II. Relative % Kaolinite and Chlorite
E. Chlorite (25.3°) 7, n3 % of C__22
Kaolinite (24.9°) 3 24 % of C g

III. Crystallinity of Chlorite Mod o z Well Crugralissed.

IV. Summary Parts in 10
Montmorillonite qy % Yy
Illite poTA % 2
Chlorite ;| 220 % J+
Kaolinite 3 % ;-
Mixed layered %




sample __ PDmMp-2 %y Location _ \/ise omtiw

1. Glycolated Slide
A. Montmorillonite (59)

R

19 A 13
B. Illite (8.8%)
13 _29
C. Ch]orite-vermicu]iteo
and Kaolinite (12.5°)
b L4
D. Mixed layered
material
2
II. Relative % Kaolinite and Chlorite
E. Chlorite (25.3°) 2 Loo %0f C__£g
Kaolinite (24.9°) o % of C o
' 2
III. Crystallinity of Chlorite ',ifﬁn/,lﬁA,ql
IV. Summary ° Parts in 10
Montmorillonite: 13 % [+
I1lite 29 % 3=
Chlorite 9.1 % b-
Kaolinite Y, S S

3R

Mixed layered



Sample Dmpr - s #& Location h_/_,'zn o 512

1. Glycolated Slide
A. Montmorillonite (59)

o222 Y Ye %
3
B. Illite (8.8°)
bl 4p )
C. Chlorite~vermicu1iteo
and Kaolinite (12.5)
Y [ )
D. Mixed layered
material _
2
II. Relative ¥ Kaolinite and Chlorite
E. Chlorite (25.3°) g fn %0f C__ /2

Kaolinite (24.9°) o 26 % of C 2
2

III. Crystallinity of Chlorite ot < aze T2 [Posr—

IV. Summary Parts in 10
Montmorillonite He % Q;!F
ITlite Yo % Yy
Chlorite /2 % [+
Kaolinite Ki % = Tiac
Mixed layered %




Sample Dmg-< i q Location ). cx Cut 2142

1. Glycolated Slide
A. Montmorillonite (59)

3

gl 217 3

B. INite (8.8%)

C. Ch]orite-vermicu]iteo
and Kaolinite (12.57)

QA 34

D. Mixed layered

material
2
II. Relative % Kaolinite and Chlorite
E. Chlorite (25.3°) ) 24 % of C__.29
Kaolinite (24.99) s 2 % of C q
5 3
III. Crystallinity of Chlorite Mod e
IV. Summary Parts in 10
Montmorillonite B/ % 4y -
I11ite K o e
Chlorite 21 % 1-
Kaolinite g % .
Mixed layered % o




sample ___Dma-4 i Location _ L)) ccnusy

1. Glycolated Slide

A. Montmorillonite (59)

199 4 Uu %

B. Illite (8.8°)

»
Ap
)

C. Ch]orite-vermicu1iteo
and Kaolinite (12.5)

—<U 23 %

D. Mixed layered

material
%
2
II. Relative % Kaolinite and Chlorite
E. Chlorite (25.3°) g v %of C__Jg
Kaolinite (24.9°) s 2y % of C —
2 .
III. Crystallinity of Chlorite Mode e
IV. Summary ° Parts in 10
Montmorillonite- 7 % ]+
I1lite A % [-
Chlorite 1Y % 2—
Kaolinite e % =
Mixed Tayered %




Sample DM@ -9 #3

II.

ITI.

Iv.

Glycolated Slide
A. Montmorillonite (5°9)

Location Wisca ”F"I,

39 _29 Zo
3
B. Illite (8.8%)
L TA 4 %
C. Ch]orite-vermicu]‘iteo
‘and Kaolinite (12.5°)
23 23 -
D. Mixed layered
material
2
Relative % Kaolinite and Chlorite
E. Chlorite (25.3°) y 3 $of C
Kaolinite (24.99) 3 97 0f C ¢
2 B
Crystallinity of Chlorite _/7,,(,',‘,- L Doer
Summary Parts.in 10
Montmorillonite 1 % 2
ITlite gy % £-
Chlorite 11 % o2 =
Kaolinite L % N
Mixed layered %




Sample nmﬁ—m '*q Location !dftn 04uS Lol

1. Glycolated Slide

A. Montmorillonite (59)

24 Z /e %

B. Illite (8.8°)

3R

21 l'_{a

C. Ch]orite-vermicu]iteo
and Kaolinite (12.5°)

D. Mixed layered
material

II. Relative % Kaolinite and Chlorite

E. Chlorite (25.3°) 2 A %of C__139
Kaolinite (24.9°) y oy $of C___ L
! /4

ITII. Crystallinity of Chlorite N pd e ns

IV. Summary - Parts in 10

Montmorillonite- 1 % |+

[1Tite 4o

(3
NS

Chlorite 29
Kaolinite A

3R 3R 3R
e
J

Mixed layered




Sample DMB -4 # 7

II.

III. Crystallinity of Chlorite Mayecaric Z 7Y

Iv.

Glycolated Slide

A. Montmorillonite (59)

Location n 2 L fomt ™

3R

B. Illite (8.8°%)

C. Ch]orite-vermicu]iteo
and Kaolinite (12.5")

D. Mixed layered

material

u

16 5= 15
3
o _k
/L 19
2

Relative % Kaolinite and Chlorite

E. Chlorite (25.39) g

Ly % 0f C Ynu

Kaolinite (24.9°) Yy
2

/% % of C c;

Summary Parts in 10
Montmorillonite /15~ % [+
I1lite % % Yy -
Chlorite Y % L/
Kaolinite q % =
Mixed layered %




sample __ Dma -1y * 5 Location le)rs o maizrs

1. Glycolated Slide
A. Montmorillonite (59)

[92 _‘..5[__ _&r %

B. Illite (8.8°)

13 171 %

C. Ch]orite-vermicu]iteo
and Kaolinite (12.5°)

D. Mixed layered
material

e

I1. Relative % Kaolinite and Chlorite

E. Chlorite (25.3°) % of C_Trace
Kaolinite (24.9°) % of C

III. Crystallinity of Chlorite

IV. Summary Parts in 10

Montmorillonite: £3 % g+

3R

IMlite 17 2=

Chlorite —7.
Kaolinite

—Iraee

3R 3R W

Mixed layered




Sample Dma-u *u Location _ 10ig patsome

1. Glycolated Slide

A. Montmorillonite (59)

'3&

3R

139 4 43
3
B. Illite (8.8°)
225 24
C. Ch]orite-vermicu]iteo
and Kaolinite (12.57)
J4~ 332
D. Mixed layered
material
2
II. Relative % Kaolinite and Chlorite
E. Chlorite (25.3°) /9 b7 %90f C__ 2%
Kaolinite (24.9°) y 1, % of C e
2 14
III. Crystallinity of Chlorite Madcrate
IV. Summary Parts in 10
Montmorillonite ﬂ 2 % Y+
I11ite 1Yy % A+
Chlorite | ' 2K % 7-
Kaolinite I % S

o

Mixed layered %




.

Sample _ Dmp-1(2 *¢ + Location Wiscanssoa

1. Glycolated Slide

A. Montmorillonite (59)

s

go 27 97

B. Illite (8.8%)

C. Chlorite-vermicu]iteo
and Kaolinite (12.57)

/18 )

D. Mixed layered
material

sR

II. Relative % Kaolinite and Chlorite
E. Chlorite (25.3°) g T 40f C__ Y

Kaolinite (24.9°) y - In %of C ___4
2 .

III. Crystallinity of Chlorite _A,M/J,,;.J

IV. Summary Parts in 10
Montmorillonite- 77 % 4~
IMlite 37 Yy -

Chlorite 9/ 2+
Kaolinite g =

Mixed layered %

s8R

3R B3R




sample ___DmB-19 #y4 Location W) scouesiar

1. Glycolated Slide
A. Montmorillonite (59)

B. Illite (8.89)
70 =3/ %
C. Ch]orite-vermicu]iteo
and Kaolinite (12.5")
9 Qg
D. Mixed layered
material
2
II. Relative % Kaolinite and Chlorite
E. Chlorite (25.3°) U S %ofC__9y
Kaolinite (24.9°) 4 s % of C y
. 2 v
III. Crystallinity of Chlorite A opod ko T
IV. Summary Parts in 10
Montmorillonite Ry % 4+
I1lite I ) 2 +
Chlorite gg % 2 +
Kaolinite y % | -

Mixed layered o




Sample DMB-20 2 . Location M““' aclepy

1. Glycolated Slide

A. Montmorillonite (59)

295 94 ] %
3
B. Illite (8.89%)
/2 [3 %
C. Chlorite-vermicu]iteo
and Kaolinite (12.5")
2 !‘ %

D. Mixed layered

material
2
II. Relative % Kaolinite and Chlorite
E. Chlorite (25.3°) A 43 %of C__/p

Kaolinite (24.9°) i 327 % of C /4
2 ' ;

ITI. Crystallinity of Chlorite Hed v ra re T o (POal
v

IV. Summary - Parts in 10
Montmorillonite- ¢ % 7+
Illite 13 % (+
Chlorite 10 % |
Kaolinite 4 4 1=
Mixed layered- %




Sample DMR-2, 22

1.

II.

[II.

Iv.

Glycolated Slide
A. Montmorillonite (59)

Location __ 4/ %c amsiiu

3

c/
19

41 1y /L
3
B. Illite (8.8°)
43 e
C. Ch]orite-vermicu]iteo
and Kaolinite (12.5°)
32 EA 4
D. Mixed layered
material
2
Relative % Kaolinite and Chlorite
E. Chlorite (25.3%) g Lo %of C___3¢4
Kaolinite (24.99) n % of C A
2
Crystallinity of Chlorite Mot caxe Ta  uleii
Summary Parts in 10
Montmorillonite [é, % 2 -
I1lite Hz % 4 -
Chlorite A % g -
Kaolinite — %
Mixed layered %
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BORING LOGS



BORING LOGS

DAMES & MOORE

Boring Logs Number of Sheets

DMA-1
DMA-3
DMA-4
DMA-5
DMA-6
DMA-7
DMA-10
DMA-12
DMA-13
DMA-14
DMA-16
DMA-17
DMA-18
DMA-19
DMA-20
DMA-22
DMA-27
DMA-27A
DMA-29
DMA-29A
DMA-30
DMA-31
DMA-32
DMA-32A
DMA-33
DMA-34
DMA-35
DMA-36
DMA-37
DMA-38
DMA-39
DMA-42
DMA-43
DMA-44
DMA-45
DMA-46
DMA-47
DMA-48
DMB-1
DMB-1A
DMB-2
DMB-3
DMB-4
DMB-5
DMB-5A

NNNHNN.—._..__........._.p_.._.,_.,_.,_.._.,_.,_.Nu._.._.._-,_.._.._.M,_.,_.,_.._.,_._.._.,_.,...._.,_.p_‘,_.._.._.p—



DAMES & MOORE

(continued)

Boring Logs Number of Sheets

DMB-6
DMB-7
DMB-8
DMB-9
DMB-9A
DMB-10
DMB-11
DMB-12
DMB-13
DMB-14
DMB-15
DMB-16
DMB-17
DMB-18
DMB-19
DMB-20
DMB-20A
DMB-21
DMB-22
DMB-23
DMB-24
DMB-25
DMB-26
DMB-27
DMB-28
DMB-29
DMI-1
DMI-2
DMI-3
DMI-4
DMI-5
DMI-7
DMI-8
DMI-9
DMS-1
DMS-2
DMA-22B
DMC-1
DMC-2
DMC-3
DMP-1
DMP-2
DMP-3

= e = A RN WNRNEPRPRNWNRNNNNONRNNRNONNNNNAEFNNENRWORNRRNRNRNNNNENNDNNDNERFERNON



KEY TO LOG OF BORINGS:
INDICATES THE NUMBER OF BLOWS REQUIRED TO DRIVE A
STANDARD PENETRATION TEST SAMPLER 1 FOOT WITH A
140 POUND HAMMER FALLING 30 INCHES.

o1 @ " INDICATES THE DEPTH OF STANDARD PENETRATION TEST
(2.0 0.D. SPLIT SPOON SAMPLER).

*2| @ INDICATES THE NUMBER OF BLOWS REQUIRED TO DRIVE A
STANDARD PENETRATION TEST SAMPLER 1 FOOT WITH A
300 TO 380 POUND HAMMER FALLING 24 INCHES.
INDICATES THE NUMBER OF BLOWS REQUIRED TO DRIVE A
DAMES & MOORE TYPE U SAMPLER 1 FOOT WITH A 300
TO 380 POUND HAMMER FALLING 24 INCHES.
3| @ |NDICATES DEPTH OF SAMPLE OBTAINED WITH A DAMES &
MOORE TYPE U SAMPLER (3.25" 0.D., 2.42" 1.D. SPLIT
SPOON SAMPLER).
B  INDICATES DEPTH FO DISTURBED SAMPLE.
D INDICATES DEPTH OF SAMPLING ATTEMPT WITH NO RECOVERY.
SA  INDICATES PARTICLE SIZE ANALYSIS.
HA  INDICATES HYDROMETER ANALYSIS.
K  INDICATES PERMEABILITY TEST.
PH  INDICATES SOIL PH.

X-RAY INDICATES CLAY MINERALOGY DETERMINED BY X-RAY
DIFFRACTION ANALYSIS.

COLOR MUNSELL COLOR CLASSIFICATION OF FINE FRACTION.

P.C. PERCENTAGE OF CARBONATE PEBBLES IN GRAVELS ESTIMATED
BY PEBBLE COUNT.

T= INDICATES SHEAR STENGTH TEST RESULT.
N= INDICATES NORMAL STRESS TEST RESULT.
NOTES:

1) ELEVATIONS REFER TO MEAN SEA LEVEL DATUM.

2) THE DISCUSSION IN THE TEXT OF THE REPORT IS NECESSARY
FOR A PROPER UNDERSTANDING OF THE NATURE OF THE
SUBSURFACE MATERIALS.

EXXON MIFNERALS COMPANY, U.S.A.

CRANDON PROJECT

KEY TO LOG OF BORINGS

DAMES 8 MOORE FIGURE B




DEPTH

. ATTERBERG ::',
~ z LiMTs o R H
N = € 3 |a |x&
N R AN N B S EIEHE
& or nE == =z Sw «3 > wo
< 5 |3ie|5E|EE| g |5 [V
0 i K S
4.7 os

5

X-RAY 6.2 1127
10 Fsama
/5 r.c 5.83125
20
25
30 b+
35 8.9[127
40
45 |+ %A IRF
50
55
1/79

BLOW COUNTS
SAMPLES

5a
20 8

26 1

45 8

100/6'8

100/5'8

170/9"R

100/ 38

100/4"8

100/5"8

100/5'8

SYMBOLS

=

BORING DMA - | N
SURFACE ELEVATION 1637.96 sy
COORDINATES: N 113,660  E 2,272,030 L
W
DESCRIPTIONS
SM | bAR~ BROWN SILTY “AMD V1.4 CRGANICS
YZLLOWISH-BROWN AND GRAY MCT:L.D FINE TO
SP MiDIUM SAND; LOOSE . — /635
LIGHT BROWNISH-GRAY FINE TO MEDIUM SILTY SAND
WITH TRACE COARSE SAND AND GRAVEL; MEDIUM
DENSE, NONCALCAREQUS
GRADING REDDISH-BROWN — /630
— 1625
CRADING W1l (AT "2 SAMD AND Gi AVIL; VeRY
DINSE
SM
— /620
GRADES WITH BOU.UZRS
—/6/5
GRADING BPOWN
—/6/0

YELLOWISH-BROWN FINE TO MEDIUM GRAIN QUARTZ
SAND, SOME GRAVEL, TRACE SILT, CALCAReous, — /605
VERY ' DENSE

— /600
— /1595
YELLOWISH-BROWN MEDIUM GRAINED QUARTZ sanp, — /990
TRACE COARSE SAND AND GRAVEL, VERY DENSE.
NONCALCAREOUS .
— /1585

BORING COMPLETED AT 55.0 FEET ON 3-14-77.
PIEZOMETER INSTALLED 3-14-77.

2 INCH PVC FROM 51,0 TO 55.0 FEET.
GRAVEL PACK: 45.0 TO 55.0 FEET,

GROUT : 0.0 TO 45.0 FEET,
PIEZOMETER DRY ON 6-28-78.

EXXON MINERALS COMPANY, U.S.A.

CRANDON PROJECT

LOG OF BORING DMA-1
SHEET 1 OF 1

DAMES 8 MOORE

FIGURE B-I

R ——




— o BORING DMA -3 N
x LIMITS F E I k3 W
x> o «r Z |t s S SURFACE ELEVATION: 1647.51
tt £o ;.g‘t“ B A EREHER 8 Q COORDINATES: N 115,494 E 2,273,938 ﬁt
3 Q b - caleo| & ~
QY | 5% | BT 35| B cBe|7E |5 )50 xd J
0 Gk S srwsos DESCRIPTIONS
HilH BROWN FINE SAND WITH ORGANICS
! ORANGSH-BROWN FINE TO MEDIUM SILTY SAND WITH
™ 30 m BN ggcggmnu COARSE SAND, GRAVEL AND COBBLES; — /645
. ; .
A
5 YBR EL LI (il
Pt
k — /640
5.4 fi27] 46 1 1]
10 I
i — /635
15 IR 123 fy
GRADES TO VERY DENSE
g — /630
20 nwe'a Ikl
il GRADES WITH BOULDERS — 1625
25 reFusaL o IR ‘
[ — 1620
30 108/6'a ik
H — /615
35 loors's Hi
°H —/6/0
40 ooa'm [l
il — /605
; GRADING GRAY ISH-BROWN
45 . .120/6"a Lkald
BORING COMPLETED AT 45.0 FEET ON 3-11-77.
PIEZOMETER INSTALLED ON 3-11-77,
2 INCH PVC SLOTTED FROM 39.0 TO h3 0 FEET,
GRAVEL PACK: 32,0 T0 L5.0
GROUT: 0.0 T0 32.0 FEET,
PIEZOMETER ORY ON 7-12-78.
EXXON MINERALS COMPANY, U.S.A.
CRANDON PROJECT
LOG OF BORING DMA-3
SHEET 1 OF 1
1/79
DAMES 8 MOORE FIGURE B-2
N




DEPTH

- S.
ATTERBERG z . E BORING DMA-4 Et‘
H
e | <2, GLILHE B3 [ 18- S SURFACE ELEVATION 1612.03 §u"f
N RS N EE 3y COORDINATES: N 111,425 € 2,280,847 Wy
= 13 ow = .o .k -
) R A R HE 23 “
o L 3 & X _SsrwsoLs DESCRIPTIONS
1) z 3 pp-—id
BROWN SILT WITH SOME FINE TO MEDIUM SAND AND
CLAY; TRACE COARSE SAND AND FINE GRAVEL; — /6/0
MEDIUM STIFF, NONCALCAREOUS
X-RAY 171114 ne GRADES WITH INTERBEDDED SILTY FINE TO MEDIUM
5 |sa,Ha SAND LAYERS; LOOSE
— /605
7.4 |139 26 » Rl BROWN SILTY FINE TO MEDIUM SAND WITH SOME
SA. PH COARSE SAND AND FINE GRAVEL, TRACE SILT,
/10 - CoLoR i MEDIUM DENSE, SLIGHTLY CALCAREOUS
i GRADES WITH OCCAS IONAL COARSE GRAVEL a0  — /600
i COBBLE LAYER
7.8 134 70 m [f]
15 FP-C- H GRADING VERY DENSE, CALCAREOUS
|
b — /595
1 P
7.9 126 orn I
20 -2 i
I NUMEROUS COARSE GRAVEL AND COBBLE FRAGMENTS
H - 1590
/suu :
7-6-78
25 - L H
25.7" H
A — /1585
8.9 95 a Rfl
30 Lt i
BORING COMPLETED AT 30.0 FEET ON 3-23-77.
CASING USED TO A DEPTH OF 5.0 FEE
PIEZOMETER INSTALLED ON 3-23-77.
2 INCH PVC SLOTTED FROM 26.0 T0 30.0 FEET.
GRAVEL PACK: 14.0 TO 30.0 FEET
GROUT : 0.0 TO 14.0 FEET.
GROUND WATER LEVEL RECORDED AT 25.7 FEET ON 7-6-78.
EXXON MINERALS COMPANY, U.S.A.
CRANDON PROJECT
LOG OF BORING DMA-4
SHEET 1 OF 1
1/79 DAMES 8 MOORE FIGURE B-3
—




3
TTERBER z
~ z ‘utm'rsc sz ].e
SR | s | 55, o8 |5 158 .
Qw | o | 225 S EHE
Wl o5y | BES e f2e I5x |TET|8E|E3) 2
g¢ | ° AN U EEL - I P
G
o
21.2{102
5
SA 9.8 116
/10
8.1 121
15
9.0 |119
20
8.9 121
25
10.7 {120
30
7.7 122
35
40
8.8
45
9.3
50
1/79

[
3
Q
3
“

BLOW COUNTS

o
Y
S
-

25 8

%4 |

90/6"8

150,
“o'n
150

%6"n

50/0"0

L
125/6°a

BORING DMA-5

SURFACE ELEVATION 1639.82
COORDINATES: N 115,380 E 2,282,390

SYmMBoLS s

ELEVAT/ION
(FEET)

DESCRIPTIONS

BROWN CLAYEY SILT TRACE SAND; MEDIUM
STIFF, NONCALCAREOUS
GRADES WITH 6"-24" COBBLES AND BOULDERS

BROWN FINE SILTY SUBROUNDED QUARTZ SAND WITH — /635
SOME COARSE SAND AND FINE GRAVEL; MEDIUM
DENSE, SLIGHTLY CALCAREOUS

GRADES WITH OCCASIONAL COARSE GRAVEL AND
COBBLE LAYER

— 1630
— 1625
GRADES DENSE TO VERY DENSE, CALCAREOUS
' — /620
GRADING LIGHT BROWN
—1/6/5
GRADES WITH SHALE FRAGMENTS
COBBLES GRADES OUT; OCCASIONAL GRAVEL LAYER
—-1/6/0
— 1605
— /600
GRADES OCCASIONAL CLAYEY SILT LAYER; HARD
— 1595
— 1590

BORING COMPLETED AND GROUTED TO 50.0 FEET ON

3-24-77.
CASING USED TO DEPTH OF 8.0 FEET,
GROUND WATER LEVEL. NOT RECOROED,

EXXON MINERALS COMPANY, U.S.A.

CRANDON PROJECT

LOG OF BORING DMA-5
SHEET 1 OF 1

DAMES 8 MOORE

FIGURE B-4




. ATTERBERG § N ‘S BORING DMA-6 RS
an | s | <5 lers’ 25 |5 ]s8. S SURFACE ELEVATION 1716.95 §§
l&l‘ zn gz.: on |un |Ex |2¢®] 58 K oY COORDINATES: N 115,450 E 2,285,290 3\

or " == -- Quw
S BN R H 3§ G
0 L B H QX SrmeoLs DESCRIPTIONS
QRANG ISH-BROWN TO BROWN CLAYEY SILT WITH SOME
FINE SAND, COARSE GRAVEL AND COBBLES; MEDIUM_ , >
9.8 J123 18 A STIFF 1715
ORANGISH-BROWN TO BROWN FINE TO MEDIUM SILTY
SAND; WITH TRACE FINE TO COARSE GRAVEL AND
5 SOME COBBLES; MEDIUM DENSE, NONCALCAREOUS
SA,P.C. STt | 2 CLAYEY SILT POCKET AT 7.0 FEET —/710
8.1 75/6'8 REDDISH-BROWN FINE SILTY SAND WITH TRACE FINE
/0 TO COARSE GRAVEL; VERY DENSE, SLIGHTLY
CALCAREOUS
— /1705
. GRADES WITH COBBLES, CALCAREOUS
SA.PH 7.2 3% 125/9"8
15 | COLOR
p.C.
— /700
SA,HA 7.0 h26 80 8 ’
20
— 1695
50/0"0 NUMEROUS COARSE GRAVEL AND COBBLES
25
— /690
150,
30 Lec 8.9 fiu3 e'n
BORING COMPLETED AND GROUTED TO 30.0 FEET O
-25-77.
CASING USED TO A DEPTH OF 8,0 FEET,
GROUND WATER LEVEL NOT RECORDED.
EXXON MINERALS COMPANY, U.S.A.
CRANDON PROJECT
LOG OF BORING DMA. 6
SHEET 1 OF 1
1/79 DAMES 8 MOORE FIGURE B-5




- ]
ATTERBERG A g BORING DMA-7 NS
z LimiTs - E3 T 1583, 81 W
x| =2 | 5. o8 |5.|5%] . 3w SURFACE ELEVATION 1583, vi&
Qlw | =5 | ¥i¢ o, [5. |2e%|38|E3) 2 ol COORDINATES: N 112,880 E 2,289,900 us
3& 6F | BET 55| 55| 280 31z 1% x 2 . W
< - LG RSN “ |8 QX
0 R O ] g s3-77 @ & _SYMBOLS DESCRIPTIONS
o!s. MY OL | BLACK SILT WITH ORGANICS ano TRACE CLAY, ROOTS
- h AND WOOD FRAGMENTS; SOFT
5 a YELLOWISH-BROWN SILTY VERY FINE SAND; LOOSE,
130 NONCA LCAREOUS — 1580
GRADES GREENISH-GRAY; LOCALLY TO FINE SANDY
5 SILT
- — 1575
/0
GRADES BROWN; LESS SILT; CALCAREOUS
30 GRAY ISH-BROWN 'SILT WITH TRACE CLAY AND BROWN 1570
15 DRIED MUD-CRACKED SILT STRINGERS AND VERY
FINE SAND LENSES; SOFT, CALCAREOUS
6 GRADES WITH SILTY VERY FINE SAND; LOOSE — 1565
20 ML
4 a . - — 1560
25
— 1555
20
30
— /1550
20
35
sa — 1545
40
oo BROWN FINE TO MEDIUM SUBROUNDED QUARTZ SAND;
a3 a [o.°] SW SOME COARSE SAND AND FINE GRAVEL; TRACE — /540
% SILT; DENSE, CALCAREOUS
45
BORING COMPLETED AND GROUTED TO hh 5 FEET ON 5-13-77.
CASING USED TO A DEPTH OF 13.5 F
GROUND WATER ENCOUNTERED AT APPROXIMATELY 0.5 FEET
DURING DRILLING.

EXXON MINERALS COMPANY, U.S.A.

CRANDON PROJECT

LOG OF BORING DMA. 7
SHEET 1 OF 1

1/79 DAMES 8 MOORE FIGURE B-©6




ELEVAT/ON
(FEET)

ATTERBERG z N BORING DMA-10
x LIMITS 1z ° E 3
NN R {3 15 |5E| . 3o SURFACE ELEVATION 1593.58
vl BT I P P A R FHE oY COORDINATES: N 110,510 E 2,275,400
S =9 K*] w
3& ° 5 |3 R IR H g 23
2z | »
0 L b g a3 _srweoLs DESCRIPTIONS
;’. DARK BROWN SAND WITH TRACE SILT
i S M GRADES BROWN F INE SUBROUNDED QUARTZ SAND
10.6§1135 *%3 g B WITH TRACE SILT; LOOSE, NONCALCAREOUS
BROWN SILT WITH TRACE CLAY AND FINE SAND; — 1590
5 MEDIUM STIFF, NONCALCAREOUS
23.5199 *¥%5 g
ML — /585
/0 34,485 X%z g
LIGHT BROWN FINE TO MEDIUM SUBROUNDED QUARTZ — /580
SAND WITH TRACE COARSE SAND AND FINE GRAVEL;
/5 DENSE, NONCALCAREOUS
p.C. 5.7 117 *¥X39 @
7-12-78
xS REDDISH-BROWN FINE TO COARSE SAND WITH SILT 1575
20 H AND GRAVEL; MEDIUM DENSE, NONCALCAREOUS
9.9 |1 *%23 g iR
N H
q
i ) : — 1570
25 I+ To-sliz8 s LiH GRAVEL GRADING OUT
e : L iHlH SM
H — 1565
30 A
**i00 g JHl BECOMES CALCAREOUS
0% o BROWN FINE TO COARSE SAND WITH GRAVEL TRACE sn.T;/560
35 T % VERY DENSE, CALCAREOUS
. ns m p oo
p.C. 5
— 1555
40
*%100/1"0 Foo’d SW GRADES WITH BOULDERS
— /550
0% o
45 9°°°§ NO SAMPLING ATTEMPT DUE TO BOULDER
BORING COMPLETED AT 46.0 FEET ON 3-15-77.
PIEZOMETER INSTALLED ON 3-15-77,

50 2 INCH PVC SLOTTED FROM 42,0 TO 46.0 FEET,
. GRAVEL PACK: 33,0 TO 46,0 FEET,
SAND: 32.0 TO 33.0 FEET,
GROUT: 0.0 TO 32.0 FEET,
GROUND WATER LEVEL RECORDED AT 18,9 FEET ON 7-12-78.

EXXON MINERALS COMPANY, U.S.A.

CRANDON PROJECT

LOG OF BORING DMA-10
SHEET 1 OF 1

/79

. DAMES 8 MOORE FIGURE B-7




E 3
- Q
Rr—— 0 BORING DMA-12 Sx
= <o z LIMITS 1= 1.8 § T 1621 W
R e €5, o8 |5, |58 3w SURFACE ELEVATION .18 Sy
aw ) oEn | ¥52 1o fe |E: 2l EH 8 Qo COORDINATES: N 117,887 E 2,279,966 oy
o 3= == Qw -
H& 13 %3* 35* E'g* g E oy g ; W
0 i b H QX _SrmeoLs DESCRIPTIONS
REDDISH-BROWN FINE TO COARSE SAND WITH SILT 1620
AND GRAVEL; MEDIUM DENSE, NONCALCAREOUS
12.64114 21 m
S 7.0 [123 35 8
— /615
/0 7.6 121 [ ]
BROWN FINE TO COARSE SUBROUNDED QUARTZ SAND AND
GRAVEL AND FINE TO MEDIUM SAND WITH GRAVEL; —/6/0
MEDIUM DENSE, CALCAREOUS
/5 4,2 hab 2l a
— /605
GRADES WITH BOULDERS
20
— 1600
1004w
25 1h.ofits 6"n GRADES VERY DENSE
— /595
'-’!'" BOULDER FROM 28.0 TO 32.0 FEET
30 293"
— /590
BOULDER FROM 33.0 TO 35.5 FEET
35
17.8[113 100/, g GRADES WITH FINE SAND LAYERS — /585
40
— 1580
12,6122 180 ® GRADES TO COARSE METAMORPHIC SAND AND GRAVEL
45
BOR ING COMPLETED AT 45.0 FEET ON 3-24-77.
PIEZOMETER INSTALLED ON 3-2L4-77.
2 INCH PVC SLOTTED FROM 41,0 TO 45,0 FEET,
g:AvTEL PACK: 35 o TO ;g .0 FEET
GROUND WATER stu chonoco n 29.3 FEET ON 7-7-78.
EXXON MINERALS COMPANY, U.S.A.
CRANDON PROJECT
LOG OF BORING DMA-12
SHEET 1 OF 1
1/79 DAMES 8 MOORE FIGURE B-8
——




= - 3
ATTERBERG z R BORING DMA -3 NS
- z LimiTs N 3 ” VATION 554,66 su
SR | 52 | <5, AR 3w SURFACE ELEVATI . ¢
“6' z2 gZv e Sor e FH g S 3 COORDINATES: N 110,450 E 2,265,800 3&
- ne O F-38 033 > wo aQ
Q€| 57 |78 |G| i) e |5 [ 33 *
0 B H 7-2-75 @ W _SYMBOLS DESCRIPTIONS
pa BROWN FINE TO MEDIUM SUBROUNDED QUARTZ SAND;
i SOME F INE TO COARSE GRAVEL WITH OCCAS IONAL
COBBLE; MEDIUM DENSE, NONCALCAREOUS (FILL)
28 =
— BLACK FIBROUS SILTY ORGANICS WITH WOOD FRAGMENTS
5 ] VERY SOFT, NONCALCAREOUS =/550
E— GRADES BROWN
Y= GRADES GRAY; MORE SILT
10 DARK GRAY FINE TO MEDIUM SUBROUNDED QUARTZ saNo— /545
WITH COARSE SAND; LOOSE, NONCALCAREOUS
GRADES BROWN FINE SAND WITH SOME MEDIUM TO
15 o COARSE SAND — /1540
SP
20 61 — /535
GRADES BROWN FINE TO MEDIUM SAND
25 70 — /530
BROWN SILT WITH TRACE CLAY AND VERY FINE SAND;
OCCASIONAL FINE TO MEDIUM SAND LENSE; SOFT TO__
30 58 ML | MEDIUM STIFF, CALCAREOUS 1525
BROWN VERY FINE TO FINE SAND WITH TRACE SILT;
LOOSE, CALCAREOUS
35 s — 1520
40 6 —/5/5
BORING COMPLETED AT 40.5 FEET ON 5-14-77.
CASING USED TO A DEPTH OF 11.0 FEET.
PIEZOMETER INSTALLED ON 5-14-77.
45 2 INCH PVC SLOTTED FROM 35.0 TO 39.0 FEET.

GRAVEL PACK: 32.5 T0 39.0 FEET,

BENTONITE: 32,0 TO 32,5 FEET,

GROUT: 0.0 TO 32.0 FEET,

GROUND WATER LEVEL RECORDED AT 0.8 FEET ON 7-12-78.

EXXON MINERALS COMPANY, U.S.A.

CRANDON PROJECT

LOG OF BORING DMA-13
SHEET 1 OF 1

1/79

DAMES 8 MOORE FIGURE E3-S;




»
ATTERBERG R E BORING DMA-14 R
F 3 [
SR ] s | g5, e o3 15|58 . 3w SURFACE ELEVATION 1601.88 su
‘*ﬁ S EHA N B ES R gs 8 QY COORDINATES: N 128,420 E 2,276,320 ':“&
- "nE = 491 K] . o
QE | 55 | 78 [B5e|5ie|28e| 2 |5 |00 2 s S
0 o L T F QX SrwsoLs DESCRIPTIONS
. SC BROWN CLAYEY FINE TO MEDIUM SAND WITH SOME
SILT; FINE ROOTS TO 0.5 FEET; MEDIUM DENSE — /600
¥ 724w BROWN MEDIUM SUBROUNDED QUARTZ SAND WITH TRACE
30 SILT AND COARSE SAND; MEDIUM DENSE,
. NONCALCAREOUS
5 28 B GRADI'_ZS MEDIUM TO COARSE SAND; TRACE COARSE
SP GRAVEL AND COBBLE FRAGMENTS; SILT GRADES OUT — /595
/0 3.
FINE TO COARSE SUBROUNDED QUARTZ SAND WITH — 1590
METAMORPHIC GRAVEL; WITH INTERBEDDED BROWN
FINE TO MEDIUM SAND LAYERS; OCCASIONAL COBBLE;
/5 _— DENSE, NONCALCAREOUS
— /1585
oW /
SP
20 66 8
— 1580
25 BROWN FINE TO MEDIUM SUBROUNDED QUARTZ SAND
17 0 WITH TRACE FINE TO COARSE GRAVEL; MEDIUM
DENSE, CALCAREOUS
— 1575
13 8 Sp GRADES LOCALLY SILTY VERY FINE SAND
30
— /570
19 B Jiiic
ceaend GRADES SOME CLAY
35 _
BORING COMPLETED AND GROUTED TO 35.C FEEZT ON
-16-77.
GROUND WATER ENCOUNTERED AT APPROXIMATELY
3.0 FEET DURING ORILLING. .
CASING USED TO A DEPTH OF 10.0 FEET.
EXXON MINERALS COMPANY, U.S.A.
CRANDON PROJECT
LOG OF BORING DMA-14
SHEET 1 OF 1
1/79
DAMES 8 MOORE FIGURE B-10




DEPTH
o (FEET)

/0

/5

20

25

30

35

40

45

50

55

60

65

1/79

ATTERBERG

LIMITS

OTHER
TESTS
SHEAR
STRENGTH
PSF

LIQuID
[N 1hg

PLASTIC

LY
%
PLASTICITY

FIELD
MOISTURE CONTENT|
%

ORY DENSITY
DL
PERCENT
RECOVERED
RrRQD

%

7-7-78

h A
363

l7§9nn

100
2

125
Y]

150,
a'g

150,
/4"8

BLOW COUNTS
SAMPLES

)
-

6 a

20 1

30

55

|OQQn

Ho,
/2"0

BORING DMA-16

SURFACE ELEVATION 1589.93
COORDINATES: N 123,793 E 2,271,254

ELEVATION
(FEET)

DESCRIPTIONS

BROWN CLAYEY FINE SAND WITH SILT AND FINE TO
TOARSE GRAVEL; STIFF, NONCALCAREOUS
GRADES LIGHT BROWN SIiLTY FINE SAND

BROWN FINE TO MEDIUM SUBROUNDED QUARTZ SAND WITH
SOME FINE TO COARSE GRAVEL; OCCASIONAL COBBLE;
MEDIUM DENSE, NONCALCAREOUS 1585
WITH YELLOW $ILT LENSE

a

g

— 1580
BROWN FINE TO MEDIUM SUBROUNDED QUARTZ SAND
WITH INTERBEDDED FINE TO COARSE SAND, GRAVEL
AND COBBLE LAYERS; DENSE, NONCALCAREOUS
— 1575
COARSE GRAVEL AND COBBLES GRADES OUT
FROM 16,0 TO 19.0 FEET
BROWN FINE TO MEDIUM SUBROUNDED QUARTZ SAND 1570
WITH INTERBEDDED FINE TO COARSE SAND, GRAVEL
AND COBBLE LAYERS; DENSE, CALCAREOUS
— 1565
WITH OCCASIONAL 12" COBBLE
— /1560
— /555
— /1550
— /545
— 1540
BROWNISH-GRAY FINE TO COARSE SUBROUNDED SAND
WITH FINE TO COARSE GRAVEL; OCCASSIONAL COBBLE;
VERY DENSE, CALCAREQUS
— 1535
— 1530

BORING COMPLETED AT 60.3 FEET ON 3-17-77.

CAS ING USED TO A DEPTH OF 9.0 FEET,

PIEZOMETER INSTALLED ON 3-17-77.

2 INCH PVC SLOTTED FROM 56.0 TO 60 0 FEET.

GRAVEL PACK: 52,0 TO 60.0 FEET

BENTONITE: 50.0 TO 52.0 FEET,

GROUT: 0.0 TO 50.0 FEET

GROUND WATER LEVEL RECORDED AT 36.3 FEET ON 7-7-78,

EXXON MINERALS COMPANY, U.S.A.

CRANDON PROJECT

LOG OF BORING DMA-16
SHEET 1 OF 1

DAMES 8 MOORE

FIGURE B-11




2
- QS
ATTERBERG : o BORING DMA-17 U~
z LiMITs 3 F 2 4
R o <t : o5 |5 |5 Qv SURFACE ELEVATION: 1563.95 Sy
tm g2 | 325 B B ég H 34 COORDINATES: N 106,565 2,275,547 W |
- o 2w =x - ~
or "nE Eled Z Cw -
8¢ N N e I A I B “
R O S TSN srmaoLs DESCRIPTIONS
o g Ly . BRQWN CLAYEY SILT; SOME FINC SAND; VERY SOFT
18.7]108 3 8 GRADING MOTTLED GRAY AND REDDISH-BROWN AND — /560
5 25.7 ] WITH DARK GRAY SAND INCLUSIONS
BROWN FINE TO MEDIUM SAND: SOME COARSE SAND AND
FINE GRAVEL WITH OCCAS IONAL COASE GRAVEL
o 9.7 |138 8 m FRAGMENTS; LOOSE — 1555
/
— /550
/5 7t 6 BROWN FINE TO MZDIUM SAND: SOME COARSE SAND
. AND FINE TO COARSE GRAVEL; LOCALLY WITH
SILTY FINE SAND; VERY LOOSE
20 23,9 5 8 - /545
— /540
25 6 0
12,4 ]
— /535
30
GRADES WITH FINE TO COARSE GRAVEL
ORANG ISH-BROWN FINE TO MEDIUM SAND; VERY DENSE 1530
35 T8:2[115 60
BORING COMPLETED AT 36,0 FEET ON 4-6-77,
CASING USED TO A DEPTH OF 8.0 FEET.
PIEZOMETER INSTALLED ON 4-6-77.

q40 " 2 INCH PVC SLOTTED FROM 27.5 TO 31.5 FEET,
GRAVEL PACK: 20,0 TO 24,0 FEET,
BENTONITE: 19.0 TO 20.0 FEET,
GROUT: 0,0 TO 19.0 FEET,
GROUND WATER LEVEL RECORDED AT 1.3 FEET ABOVE GROUND
SURFACE ON 7-12-78,

EXXON MINERALS COMPANY, U.S.A.

CRANDON PROJECT

LOG OF BORING DMA-17
SHEET 1 OF 1

1/79




E3
ATTERBERG z g BORING DMA-1I8 o~
= | o = LTS s 1z] e FY kt‘
NN - —1<8 |5.]58] . 3w SURFACE ELEVATION 1619.36 4
Qg E:‘ E 1 P e kL g3l ¢ QY COORDINATES: N 111,758 E 2,269,884 ':&
S= = Qu > -
< N EE Ea FEd R FE 83 @
0 b H QN SrmsoLs DESCRIPTIONS
! BROWN SILTY FINE TO MEDIUM SUBROUNDED QUARTZ SAND;
: MEDIUM DENSE, SLIGHTLY CALCAREOUS
4
g
X-RAY 25 u [iH GRADES TRACE FINE TO COARSE GRAVEL
5 | oA HA ik GRADES REDDISH-BROWN WITH OCCASIONAL c0BBLE — /6 /5
! FRAGMENTS; MEDIUM DENSE
q
!
R GRADING VERY DENSE
/0 6.11]132 53 m :n — /610
Y
. g sm
K 7.2 ¥
SA,HA 5.1 21 nos'n LA |
/5 : — /605
: bl
H
140, Pk
20 8.4 28 “o'm KUt WITH GREENISH-GRAY SILT AND SAND POCKETS — /600
d
i
it
| SA,PH 5.2 112 TAN FINE TO MEDIUM SUBROUNDED QUARTZ SAND WITH__
25 Fotor 160 @ TRACE COARSE SAND AND FINE GRAVEL, TRACE siLf, /595
VERY DENSE, SLIGHTLY CALCAREOUS
GRADES WITH SOME FINE TO COARSE GRAVEL
30 15/6"8 — /590
125
35 e"R — /585
9.5]117 180, .,
40 (N} — /580
12,6]113 130, .
45 ’9's GRADES LOCALLY TO REDDISH-BROWN FI(NE TO — /575
MEDIUM SAND: SOME SILT. CALCAREOUS
60
o
50 78 — /570
; 106 ‘50/ WITH FINE TO COARSE SAND LAYER
.2]0 "
55 c'n — /565
7-7-78 R
T 0055, oo BROWN FINE TO COARSE SUBROUNDED QUARTZ SAND:
60 3. o'n [roe SOME FINE GRAVEL; VERY DENSE, CALCAREOUS ~ _ /50
65 s SW — 1555
70 18.2113 235 w0 BORING COMPLETED AT 70.5 FEET ON 4-6-77. — 1550
CASING USED TO A DEPTH OF 8.0 FEET.
PIEZOMETER INSTALLED ON 4-6-77.
2 INCH PVC SLOTTED FROM 66.0 TO 70.0 FEET,
GRAVEL PACK: 55.0 TO 70.5 FEET
GROUT : 0.0 TO 55.0 FEET.
75 GROUND WATER LEVEL RECORDED AT 58,0 FEET ON 7-7-78.
EXXON MINERALS COMPANY, U.S.A.
CRANDON PROJECT
LOG OF BORING DMA-18
SHEET 1 OF 1
DAMES 8 MOORE FIGURE B-|3




ATTERBERG x o BORING DMA-I9 S
~ z LIMITS S E S W
N €5, 13 |5 |:8] . 3 SURFACE ELEVATION 1597.24 iy
Q| xn | wi? o, 15, |2e®|581E3) 2 oW COORDINATES: N 115,00k E 2,279,720 Wy
QU | 5% | PET |S3.|5Ee| 28|72 |5 |RE xd &
< N EC EE I O Sa
0 D H S X SrmsoLs DESCRIPTIONS
SM | BROWN FINE SAND WITH ORGANICS
LIGHT BROWN F INE SUBROUNDED SAND WITH TRACE SILT
AND ‘COARSE SAND; VERY DENSE, NONCALCAREOUS — /595
5 4.3 2 53 B
7-6-78 Sp
%, — /590
/0 P.C. 21.4)108 20 8 WITH SILT LAYERS; MEDIUM DENSE
GRADING BROWN FINE TO MEDIUM SAND WITH TRACE
SILT
REDD ISH-BROWN FINE TO MEDIUM SAND WITH siLT  — /585
AND COARSE SAND AND GRAVEL; DENSE, CALCAREOUS
/5 P.C. a2 u
— /580
9.6]136 41 8
20 .
BROWN F INE TO MEDIUM SAND WITH GRAVEL, CALCAREOUS
— /575
o WITH COBBLES
25
- 1570
P.C 7.2 a
30
BORING COMPLETED AT 30.0 FEET ON 3-21-77.
PIEZOMETER INSTALLED ON 3-21-77.
2 INCH PVC SLOTTED FROM 22.0 TO 26.0 FEET,
GRAVEL PACK: 15,0 TO 26.0 FEET
GROUT: 0.0 TO 26.0 FEET,
GROUND WATER LEVEL RECORDED AT 7.3 FEET ON 7-6-78.
EXXON MINERALS COMPANY, U.S.A.
CRANDON PROJECT
LOG OF BORING DMA-19
SHEET 1 OF 1
1/79 DAMES € MOORE FIGURE B-14




ATTERBERG x 4 BORING DMA-20 R
z LmTs = I e k3 W
R | =2 | 5. o5 |5 |58] . 3n SURFACE ELEVATION 1591.97 S
l&" 8 '='=‘§2 o o 5. |2 HAFHE] oY COORDINATES: N 119,200 E 2,272,622 3&:
Q& | 5% | "E |35 5ae| 0|72 |5 SR 23 W
= 3 ez 2
0 e L H S X srwaoLs DESCRIPTIONS
ORANG ISH-BROWN S ILT WITH SOME VERY FINE TO
FINE SAND; MEDIUM STIFF, NONCALCAREOUS — 1590
1.3k 36 8 ORANG | SH-BROWN F INE SUBROUNDED QUARTZ SAND
WITH TRACE COARSE SAND AND F INE GRAVEL;
5 ot o DENSE, NONCALCAREOUS
: BROWN SILTY FINE SAND WITH TRACE COARSE SAND: __ /505
MEDIUM DENSE, NONCALCAREOUS
5.8 1130 26 8
10 GRADES WITH FINE TO COARSE GRAVEL AND
OCCAS 1ONAL COBBLES — /580
P.C. 6.4 [133 55 8
/15
— 1575
P.C. 8.7 130 102, . u BROWN SILTY FINE SAND WITH TRACE COARSE SAND;
9 VERY DENSE, CALCAREOUS
20
GRADES NUMEROUS COBBLES FROM 21,5 FEET 1570
120
P.C. 8.4 f129 o
25
— /565
7-12-78.
9.3 137 Yy e
30 29
A — /560
7.6 137 '9°/|0..l v SM
35 i
Pl
H — /555
10.3137 186 .u [n
a =]
40 il
H
LiTH — /550
Pl id
{rIAH
45 I‘g le
oy — /540
209 g B<bld WITH LESS SILT
10.3]132 "
50 9 BROWN FINE TO MEDIUM SAND: VERY DENSE, CALCAREOUS
— /1535
180109 '096.. ]
55 BORING COMPLETED AT 54.0 FEET ON 3-28-77.
CASING USED TO A DEPTH OF 8,0 FEET.
PIEZOMETER INSTALLED ON3-28-77.
2 INCH PVC SLOTTED FROM 50,0 TO S4.0 FEET,
GRAVEL PACK: 36.0 TO 54.0 FEET.
GROUT ; 0.0 TO 36.0 FEET.
GROUND WATER LEVEL RECORDED AT 29.7 FEET ON 7-12-78.
EXXON MINERALS COMPANY, U.S.A.
CRANDON PROJECT
LOG OF BORING DMA-20
SHEET 1 OF 1
1/79 DAMES 8 MOORE FIGURE B-15




b3
- - QS
ATTERBERG % [ BORING DMA-22 NN
T LIMITS [ I ° E3 kl“
R | =2 | =5, o3 15 |8 3w SURFACE ELEVATION: 1628.63 N
R - -3 DR R R o N FH Sy COORDINATES: N 113,800 E 2,297,350 N
¢ oo f2. 15x I
Q€ |57 | T8 | Bl geE| 5 |0 33 u
0 R P ] ad DESCRIPTIONS
BLACK ORGANIC SILT WITH SOME FINE SAND AND ROOTS:
16 BROWN' SILTY FINE SAND WITH TRACE CLAY
ORANG ISH-BROWN MEDI UM SAND; MEDIUM DENSE — /625
GRADES WITH SOME FINE AND COARSE SAND AND
5 FINE TO COARSE GRAVEL
12.2fi11 : 140
14 — /620
/10
—/6/
/5 8.9 |110 27 GRADES BROWN FINE SAND: MEDIUM DENSE s
— /6/0
20 19
21,1199 oa BROWN SILTY VERY FINE SAND; LOOSE TO MZDIUM — /605
25 DENSE
0w [iaH} SM — /600
30 i
Do) SW | srown FINE TO COARSE SAND W1TH FINE SAND — /595
43w Foool SP | LAYERS; DENSE
35 2
BORING COMPLETED AND GROUTED TO 35.5 FEET ON h-19-77.
CASINS USED TO A DEPTH OF 8.0 FEET.
GROUND WATER LEVEL NOT RECORDED.
40
EXXON MINERALS COMPANY, U.S.A.
CRANDON PROJECT
LOG OF BORING DMA-22
SHEET 1 OF 1
1/79
DAMES 8 MOORE FIGURE B-16




ATTERBERG z N '.i" BORING DMA-27 NS
z -
xR | =2 | <5, Liuirs o3 |5 |52 S SURFACE ELEVATION: 1540.05 s
INM H ;ag: BRI EFHE Sw COORDINATES: N 105,150 E 2,254,020 vy
W 5 < o |32= Jox |« |°*|&3] = 3 ~
&& oF | wE" |35, fix ggg 21z |2 x3 W
S 4 - - --
0 O g Y a8 _SrmeoLs ODESCRIPTIONS
0.0' BLACK ORGANICS WITH SILT AND WOOD AND ROOT
FRAGMENTS; VERY SOFT
2
5 2a
4 Q BROWN ISH-GRAY FINE TO MEDIUM SAND WITH TRACE
COARSE SAND; LOOSE
/10 - 21 @ GRADES BROWN MEDIUM TO COARSE SAND WITH TRACE
FINE GRAVEL; MEDIUM DENSE
) GRADES SOME FINE GRAVEL AT 13,0 FEET
15 sa GRADES BROWN FINE SAND: TRACE COARSE SAND
AND FINE GRAVEL; LOOSE
20 5a
25 na GRADZS TO BROWN VERY FINE TO FINE SAND:
LOCALLY SOME SILT: LOOSE TO MEDIUM DENSE
30 10 @
35 9 a
GRADES OCCASIONAL BROWN SILT LAYER
40 ia
0@
45
GRADES MEDIUM DENSE
25 @
50
GRAY ISH-BROWN SILTY VCRY FINE SAND; MEDIUM
| DENS 2
55 il
v
d
K
s a H) SM
60 ' Ald
H1H
bl
GRAY ISH-BROWN SILT: TRACc CLAY AND VERY FINE
65 _ 5 8 ML SAND; MEDIUM STIFF
BORING CONTINUED
EXXON MINERALS COMPANY, U.S.A.
CRANDON PROJECT
LOG OF BORING DMA-27
SHEET 1 OF 2
1/79 DAMES 8 MOORE FIGURE B-171




ATTERBERG x 1 BORING DMA-27 CONTINUED §:
z LIMITS 3 R ° E3 . 5
IR | = 5 o5 |5 |z% 3 _ R
N 5%‘5 B EHE 8 by
P S PP PR B R 3 IS
3\ 13 33 :ga‘ ;gx [ i iy §§ o
65 e e E2 23 sweos DESCRIPTIONS
70
75 L] ML | GRADES SOME CLAY; OCCASIONAL BROWN MUD-
CRACKED SILT STRINGER
80
85 6 a
BORING COMPLETED AND GROUTED TO 85.5 FEET ON 5-11-77.
CASING USED TO A DEPTH OF 13.5 FEET.
S8 U, T 1
90 )
EXXON MINERALS COMPANY, U.S.A.
CRANDON PROJECT
LOG OF BORING DMA.-27
SHEET 2 OF 2
1/79
DAMES 8 MOORE FIGURE B-I72




T 2 BORING DMA-27A e
x LIMITS 4 a N
TR o <k a8 |5 |5 3w SURFACE ELEVATION: 1547.11 N
tt‘ A §§§ L 1z |so# §§ §§ ] e Y COORDINATES: N 104,430 E 2,254,790 ey
[ 3 « -1 == = -
Rg or o 35 gg* gg* 2 i g g; W
e O S aX srmsoLs DESCRIPTIONS
o ' OL | BLACK SILT WITH ORGANICS AND ROOTS (6")
DARK BROWN FINE TO MEDIUM SANDY SILT; TRACE
ML FINE TO COARSE GRAVEL; MEDIUM STIFF — 1545
3. BROWN FINE TO MEDIUM SAND; LOCALLY SOME
5 COARSE SAND AND TRACE FINE TO COARSE
GRAVEL; MEDIUM DENSE
— /540
5 8 Sp WITH BROWN SILT POCKET
/0
— /535
- GRADES TAN; LOCALLY WITH FINE TO COARSE SAND
/5 EII BROWN SILTY FINE TO M:DIUM SAND; SOME COARSE
SAND AND FINE TO COARSE GRAVEL; OCCAS IONAL
COBBLE; MEDIUM DENSE — /530
20 58
— 1525
25 6 GRADES ORANG I SH-BROWN
GRADZS WITH APPRECIABLE COARSE SAND AND
SM GRAVEL — 1520
30 58 B
— /515
65 WITH WEATHERED COBBLE
35 : %08
—/15/0
170
40 %08 N
BORING COMPLETED AT 39,2 FEET ON 5-4-77,
CASING USED TO A DEPTH OF 13,0 FEET,
GROUND WATER LEVEL NOT RECORDED,
EXXON MINERALS COMPANY, U.S.A.
CRANDON PROJECT
LOG OF BORING DMA-27A
SHEET 1 OF 1
1/79
DAMES 82 MOORE FIGURE B-18




DEPTH

b3
- S
ATTERBERG z Y BORING DMA-29 N
ol en | <2 vwirs | s s |8 $a SURFACE ELEVATION: 1537.1 K
w | % ;52 MR EREHE Sw COORDINATES: N 101,230 E z 251,380 W
W »E 33 on 2w =3 & oe& u8 « ~ ~
%7 |TE | aE e 5 T 23 &
0 N L S aX srmaoLs DESCRIPTIONS
ri2-78 BLACK F IBROUS ORGANICS WITH WOOD FRAGMENTS;
VERY SOFT
z!‘, — /535
5 e PT WITH SOME SILT
— /530
/0 e | || OLIVE GREEN SILT WITH ORGANICS; VERY SOFT
| | Il oL
Il — 1525
" GREENISH-BROWN FINE SAND: SOME COARSE SAND;
21,5107 08 LOO
15 GRAY SILT; SOME VERY FINE SAND; SOFT TO MEDIUM
: STIFF
GRADES LOCALLY TO SILTY VERY FINE SAND; L00SE — 1520
25.5]101 s 8
20 VERY FINE SAND GRADES OUT
—/5/5
25.6] 97 [ ]
25
ML — 1510
K 35.4] 87 GRADES BROWN CLAYEY SILT INTERBEDDED WITH
30 | 3, 24 10]34.4] 89 P u BROWN CLAY STRINGERS AND LENSES; SOFT
— 1505
35 34.7] 88 am
— /500
35.8] 87 a s
40 -
BORING COMPLETED AT 4.0 FEET ON 3- 26-77.
CASING USED TO A DEPTH 080 ¢
PIEZOMETER INSTALLED ON 3-26-77
2 INCH PVC SLOTTED FROM 17.0 TO 21,0 FEET,
GRAVEL PACK: 9.0 TO 40,0 FEET,
GROUT: 0.0 T0 9.0 FEET
GROUND WATER LEVEL RECORDED AT 2.4 FEET ON 7-12-78.
EXXON MINERALS COMPANY, U.S.A.
CRANDON PROJECT
LOG OF BORING DMA-29
SHEET 1 OF 1
1/79
/ DAMES 8 MOORE FIGURE B-19

LR N



DEPTH

m— : BORING DMA - 29A s
z LiMITs - i o W
N - | SURFACE ELEVATION: 1536,69 X
'G ;‘5 53: ra 35* 2. §§ g §a COORDINATES: N 101,250 E 2,251,380 3.'&‘
] f3+] Tud |, o, IE. |Ze i8] 2 ~ ~S
K| o8 | "8 |35x|552|28e]"2 ;| x s CONTINUATION OF BORING DMA-29 G
- 3 33 b4
0 S e P S srmsoLs DESCRIPTIONS
"i"' SEE BORING 29 FOR LITHOLOGY — /535
e
5
— /530
10
— /1525
/5
— 1520
20
—/5/5
25
' —15/0
30
— /505
35
— /500
40 GRAY ISH-BROWN SILT WITH SOME CLAY AND BROWN
MUD-CRACKED LENSES AND LAYERS: SOFT TG _
MEDIUM STIFF 1495
45 6n
— /1490
BROWN FINE TO MEDIUM SAND WITH COARSE SAND AND
28 FINE TO COARSE GRAVEL: MEDIUM DENSE
50
— /485
55 BORING COMPLETED AT 53.0 FEET ON 5-12-77.
CASING USED TO A DEPTH OF 13,5 FEET,
PIEZOMETER INSTALLED ON 5-12-77,
2 INCH PVC SLOTTED FROM 42,0 TO 46.0 FEET,
3/4 INCH PVC SLOTTED FROM 50,0 TO 53.0 FEET,
GRAVEL PACK: 48,0 TO 53,0 FEET,
BENTONITE: 46,0 TO 48,0 FEET.
GRAVEL PACK: 38.5 70 L6,0 FEET,
GROUT: 0.0 TO 38.5 FEET
GROUND WATER LEVEL RECORDED AT 1.9 FEET ON 7-12-78 FOR
DMA-29AU (2 INCH PVC),
GROUND WATER LEVEL RECORDED AT 1,8 FEET ON 7-12-78 FOR
DMA-29AL (3/4 INCH PVC),
EXXON MINERALS COMPANY, U.S.A.
CRANDON PROJECT
LOG OF BORING DMA-29A
SHEET 1 OF 1
1/79
DAMES 8 MOORE FIGURE B-20




ATTERBERG A g BORING DMA-30 §:
x LIMITS s 1z e k3 sWw
x| =r | <% -3 |5 |58 Sa SURFACE ELEVATION 1577.58 S
~~ - <o a9 - o [~ B
l&.‘ 34 wia | o z. .,.&,x &5 gg ] o 3 COORDINATES: N 122,680 E 2,281,010 l:& :
3 -1 o = - 8 Q i
88 B\ i e |5 33 “
0 L ) S ‘i"" S X _SrmsoLs DESCRIPTIONS {
oo PT [BLAcK FIBROUS SILTY ORGANICS; VERY SOFT
~ LIGHT GRAY ISH-BROWN FINE SUBROUNDED QUARTZ SAND ‘
WITH SOME MEDIUM TO COARSE SAND; MEDIUM DENSE;— /975
NONCALCAREOUS ;
P.C, 158 GRADES LOCALLY WITH BROWN FINE TO COARSE
5 SAND AND FINE GRAVEL
P —1570
GRADES TRACE BLACKISH-GRAY SILT POCKET AND
/0 18.1 |107 s m FINE ROOTS; LOOSE
GRADES LOCALLY TO FINE TO COARSE SAND; soMe — /969
FINE GRAVEL; OCCASIONAL COARSE GRAVEL FRAGMENTS,
/5 s SLIGHTLY CALCAREOUS
GRAY ISH-BROWN VERY FINE SAND TRACE SILT; LOOSE,
CALCAREOUS
—1560
20 22.1]100 6 n
—1555
25 7. ’ §
i
1}
ML —/550
i
30 21,0}108 3 8 |
VERY FINE SAND GRADING OUT —/1545 .
35 K 31.2] 95 am : .
GRADING WITH BROWN MUD-CRACKED CLAYEY SILT LENSES : :
AND LAYERS; VERY SOFT :
—-1540 |
40 . 48 :
. i
] REDDISH-BROWN TO BROWN SILTY FINE TO MEDIUM i
! SAND; SOME COARSE SAND AND FINE GRAVEL; —/535
Hl SM occAS 1ONAL COARSE GRAVEL AND COBBLE FRAGMENTS; !
P.C. H VERY DENSE, CALCA ‘
45 =< 6.3 148 95 » itH
20R€|,NG7C0MPLETED AND GROUTE_D T0 L5.5 FEET ON
CAS ING USED TO A DEPTH OF 8.0 FEET,
5 0 GROUND WATER ENCOUNTERED AT APPROX IMATELY

GROUND SURFACE DURING DRILLING.

EXXON MINERALS COMPANY, U.S.A.

CRANDON PROJECT

LOG OF BORING DMA-30
SHEET 1 OF 1

1/79

DAMES 8 MOORE FIGURE B-2I .




2
ATTERBERG = [ BORING DMA-3I| g;
2 | en | 2 LiMITs [ |.8 3 SURFACE ELEVATION 1592.09 s
NN wi <% 38,05 128 o an . bty
ka xo ;‘;2 on uoe |5 |20 28 HEH oY COORDINATES: N 120,160 E 2,281,570 3&
&& oF n: gg* gg* §§)¢ S H 'i'g g§ W
0 o H aa SrmsoLs DESCRIPTIONS
BLACK F1BROUS SILTY ORGANICS WITH COBBLES; SOFT
BROWN FINE TO MEDIUM SILTY SAND; WITH SOME — /590
COARSE SAND AND FINE TO COARSE GRAVEL AND
| OCCASIONAL COBBLE; LOOSE, SLIGHTLY CALCAREOUS
12,1127 9 GRADES LOCALLY TO SILTY FINE TO COARSE SAND
5 7-12-78 .
}r — /585
/0 9.2 |136 5 GRADES VERY LOOSE, CALCAREOUS
— /1580
9.1 136 22 GRADES WITH FINE TO COARSE GRAVEL; MEDIUM
15 DENSE
— /575
18" COBBLE FROM 19.0 FEET
20
— /570
8.9 | 140 34
25
BORING COMPLETED AT 25.0 FEET ON L-18-77.
CASING USED TO A DEPTH OF 8.5 FEET.
PIEZOMETER INSTALLED ON 4-18-77.
2 INCH PVC SLOTTED FROM 21.0 TO 24,0 FEET.
GRAVEL PACK: 15,0 TO 24.0 FEET.
BENTONITE: 14,0 TO 15,0 FEET,
GROUT: 0.0 TO 14,0 FEET,
GROUND WATER LEVEL RECORDED AT 6.7 FEET ON 7-12-78,
EXXON MINERALS COMPANY, U.S.A.
CRANDON PROJECT
LOG OF BORING DMA.- 31
SHEET 1 OF 1
1/79
DAMES 8 MOORE FIGURE B-22




b3
- S
. arrensens | 5 | .3 BORING DMA-32 ':E
o | = | e LimiTs z |= |c8 3 SURFACE ELEVATION: N
YR R 125125 ]|58] 5 S COORD INATES : bty
R | 5% | BET [ tselome e LN EE N o
< N EC e o IR 83 u
0 s £ H ag DESCRIPTIONS
BLACK CLAYEY SILT WITH ORGANICS AND FINE ROOTS
BROWN SILTY FINE TO MEDIUM SAND; MEDIUM DENSE
BROWN FINE TO MEDIUM SAND WITH SOME FINE TO
5 24 COARSE GRAVEL
4-2{77
7.0'
70 END OF BORING AT 9.5 FEET DUE TO COBBLES
10 SEZ BORING DMA-32A
BORING COMPLETED AT 9.5 FEET ON 4-26-77.
NO CASING USED.
GROUND WATER ENCOUNTERED AT 7,0 FEET
DURING DRILLING.
|
EXXON MINERALS COMPANY, U.S.A.
CRANDON PROJECT
LOG OF BORING DMA-32
SHEET 1 OF 1
1/79
DAMES 8 MOORE FIGURE B-23




T o BORING DMA-32A S
ATTERBERG z Y SR
x 3 B £ 3
R | == | <5, Limirs o3 15|58 . Sw SURFACE ELEVATION 1592, 14 N
Q&“ 4 gé: o |2 [5x E"i’* R EHE oy COORDINATES: N 112,050 E 2,290,580 3&
[ry o+ nE S| Bkl 28] 2 |5 |¥E x & by
~ o |eEIFIITTINET] - |5 ]TF QX
0 o L 3 3 srwsoLs DESCRIPTIONS
s OL | BLACK SANDY SILT; SOME ORGANICS AND ROOTS;
: WITH COBBLES
SP | ORANGISH-BROWN FINE TO MEDIUM SAND; MEOlum  — /590
DENSE
108 B BROWN CLAYEY SILT; MEDIUM STIFF, CALCAREOUS
5 ¥
q
7-12-78 H ML — 1585
8¢ | g ki WITH MUD-CRACKZD SILT SIAMS; VERY SOF1
/10 i
0% BROWN FINE TO COARSE SUBROUNDED QUARTZ SAND
oo’ d WITH FINE TO COARSE METAMORPHIC GRAVEL: — /580
OCCASIONAL COBBLE FRAGMENT; MEDIUM DENSE,
3
/5 v oy CALCAREOUS
o2, — 1575
°°o°ﬂ°q
02'8 o5
20 oo COBBLE
g::og
— 1570
a3% GRADES WITH BROWN FINE SAND LAYERS; DENSE
25 428 kod sw
@ g%
- oo 3 — 1565
°°°°°°°
30 aam Fo :o:
g°o°o°g
— /560
n°°°:°°o
35
P o’ 0 BOULD:R FROM 36.. TO L2.5 FEET
— /555
s0/0' 0
40
REDDISH-BROWN FINE TO MEDIUM SAND WiTH some — /550
154 SILT, COARSE SAND AND FINE TO COARSE GRAVEL;
45 o ¥ OCCAS IONAL COBBLE; VERY DENSE, CALCAREOUS
— /1545
160 . ; .
- a GRADES BROWM AND /1Tt MORE rOARS . “A%D A'.D
50 5 GRAVEL
BOULDER FROM 51.5 70 S4.( FECT
— /540
55
%.-? [} GRADES LESS SILT wITH COARSE SAND AKD F 1%
T0 COARSE GRAVEL
- — /535
60
— /530
100 8 GRADES BROWN FINE SAND WITH TRACE MEDIUM TO
65 COARSE SAND AND F INE GRAVEL; VERY DENSE,
CALCAREQUS
— 1525
70
GRADES TO MEDIUM <AMD WIiH GRAVEL
— /520
: 180 o BORING CONTINUED
75 -8
EXXON MINERALS COMPANY, U.S.A.
CRANDON PROJECT
LOG OF BORING DMA-32A
SHEET 1 OF 3
1/79 DAMES 8 MOORE FIGURE B-241




: b3
ATTERBENG 3 g BORING DMA -32A CONTINUED SE
z LIMITS :l: .
‘EE £ 5§: B HRE 3 g E&
Q . TWa Jo, [ue |Ex |80 2 ] R
%‘“ or ne 2 =l £ § Q
< 5 |3Ee|3|E| 5 |5 |78 33 “
75 * 1= H Qo _ SrMsoLs DESCRIPTIONS
—/5/5 .
COARSE GRAVEL AND COBBLES FROM 79.0 TO 81,0
80 FEET
—/5/0
125
85 il
— /505
90
— /500
190 g
95 ! GRAVEL GRADING OUT
— /1495
/100
— /490
105 '—3—0 ] WITH GRAVEL AND OCCASIONAL COBBLES
— /485
GRADES BROWN FINE SAND; TRACE SILT; VERY
/10 DENSE
— /480
1o
/115 o "
— /475
120
— /470
us g
125 e R e e o
ML — /465
GRAVELLY LENSE FROM 128.5 TO 131.0 FEET
130
BROWN FINE SAND TRACE SILT; VERY DENSE, CALCAREOUS
— /460
135 125 ®
—/455 .
140
— /1450
145 130 ® WITH MORE SILT
— /1445
BORING CONTINUED
150
EXXON MINERALS COMPANY, U.S.A.
CRANDON PROJECT
LOG OF BORING DMA.32A
SHEET 2 OF 3
1/79 DAMES 8 MOORE
FIGURE B-242




2
- S
. ATTERBERG | = .3 BORING DMA-32A CONTINUED :E
LIMITS |5 ° 3 S
N ERET R R R u
i I 41O P P P o ER FH R N 3
8¢ N R R A 83 e
/50 s S T H a3 smweos DESCRIPTIONS
— /440
180 g GRADES LOCALLY TO A VERY FINE SAND
155 9
— /435
160
— /430
150
=T GRADES FINE SAND
165 "
— /425
170
8" COBBLE FROM 172.8 FEET — 1420
175

BOR ING ABANDONED AT 175.0 FEET ON 4-28-77
ODUE TO STUCK DRILL TOOLS.

CASING USED TO A DEPTH OF 9.0 FEET.
PIEZOMETER INSTALLED ON 4-30-77.

2 INCH PVC SLOTTED FROM 33,0 TO 37.0 FEET.
GRAVEL PACK: 30.0 TO 42.0 FEET.

BENTONITE: 29.0 TO 30,0 FEET,

GRAVEL PACK: 28,0 TO 29.0 FEET,

GROUT: 0,0 TO 28.0 FEET, .

GROUND WATER LEVEL AT 8.4 FEET ON 7-12-78,

EXXON MINERALS COMPANY, U.S.A.

CRANDON PROJECT

LOG OF BORING DMA- 32A
SHEET 3 OF 3

1/79 DAMES £ MOORE FIGURE B-243




DEPTH

— 2 BORING DMA-33 §E
N H Liwirs RN 3 SURFACE ELEVATION: 1537.93 X
E H i%s —33,] 2. zg g g COORDINATES: N 109,525 E 2,251,770 by
- or |9 1Ex [CE"]8e & ~ ~
IR SR L Y 3
0 o R B g ‘Y * X SsrmsoLs DESCRIPTIONS
00" PT | BLACK FIBROUS SILTY ORGANICS; VERY SOFT
41,9 8 ‘
3180 5s LIGHT BROWN FINE SAND; LOOSE TO MEDIUM DENsE — /935
5 21.5]106| 12 a
— /530
20.5]106 nas
/10
— 1525
/5 19.6]108 3m GRADES VERY LOOSE
SP
— /520
20 58
— 1515
78 GRADES SOME COARSE SAND AND FINE GRAVEL;
25 TRACE S1LT; MEDIUM DENSE
—15/0
GRADES SOME SILT: LOCALLY TO A SILTY VERY
30 20.81108 e FINE SAND; LOOSE
Tr—— GRAYE;SIU-BFSKO\;IgFSILT; LOCALLY SOME VERY FINE SAND; 1505
W | Mi M ST
35 23.3]10 A
— /500
40 e
— /495
45 20.1]107 on
— /490
sm ML
50
1 — /485
sn GRADES GRAY ISH-BROWN CLAYEY SILT; MEDIUM
55 STIFF
GRADES W1TH BROWN MUD-CRACKED SILT STRINGERS
D LEN
| AND LENSE — /480
60
- — /475
65
| — /1470
70 '
BORING CONTINUED ;
EXXON MINERALS COMPANY, U.S.A. ;
CRANDON PROJECT ‘
LOG OF BORING DMA-33 | '
SHEET 1 OF 2 l
1779 DAMES 8 MOORE FIGURE B-25.1 !




t aTrenserg % g BORING DMA-33 CONTINUED §E
LIMITs :lE 1.8 ]
EE 5"_3, 5%: — 3, i §§ g §"3 iy
- TWa lo, 9. |Ex |o¥ . e ~
Q|57 | R8T (S| g aBe| T [5 [R 2§ d
70 e L P H o X  SsrwsoLs DESCRIPTIONS
— /4965
75
— /460
80 0@ ML
— /455
85
FINE GRAVEL WITH INTERBEDDED REDDISH-BR
wa I ‘J,I GM | SILT LAYERS; SOME FINE T0 COARSE Sanos — — /450
" MED UM DENSE
90 v
BORING COMPLETED AND GROUTED T0 50.0 FEET ON
CASING USED TO A DEPTH 07 8.0 FEET.
GROUND WATER ENCOUNTERED AT APPROXIMATELY
GROUND SURFACE DURING DRILLING.
EXXON MINERALS COMPANY, U.S.A.
CRANDON PROJECT
LOG OF BORING DMA-33
SHEET 2 OF 2
1/79 DAMES 8 MOORE FIGURE B-252




ATTERBERG B b BORING DMA -34 NS
ol en | % LIMITs RS S SURFACE E 1 N
NI 1 Sou RENEH R I » LEVATION: 535,92 Sy
mm AN N EHEHE 3y COORDINATES: N 114,000 E 2,248,050 '::'&
or nE 10 1= -1 O v Q
8¢ BB | A8 ¢
LY o
0 2 g ri7e @ B DESCRIPTIONS
Yy BLACK FIBROUS SILTY ORGANICS: VERY SOFT — /535
10 MOTTLED BROWN AND DARK BROWN FINE SAND WITH
wouh2 om TRACE MEDIUM TO COARSE SAND; LOOSE
5 14.9]121 2u GRADES GRAY; LOCALLY WITH SILT; VERY LOOSE — /530
19.2]109 9m GRADES TO VERY FINE SAND
10 — 1525
GRAY ISH-BROWN CLAYEY SILT WITH MJD-CRACKED
SILT STRINGERS AND LENSES: OCCASIONAL FINE
SAND LENSE; VERY SOFT
30.1] o4
/5 3a
— /1520
z?c) 35.0} 88 anm
— /515
| REDDISH-BROWN SILTY FINE TO MEDIUM SAND WITH
6.3 24 8 SOME COARSE SAND AND FINE TO COARSE GRAVEL;
25 DENSE
—/5/0
GRADES WITH COARSE GRAVEL AND COBBLES FROM
26.0 T0 28.0 FEET
K 8.4 |128
SA HA 7.2 {13
30 > 150 8 GRADES VERY DENSE
— /505
BORING COMPLETED AT 30.5 FEET ON L-15-77,
CASING USED TO A DEPTH OF 8,0 FEET,
PIEZOMETER INSTALLED ON 4-15-77.
35 2 INCH PVC SLOTTED FROM 18.0 TO 22.0 FEET.

GRAVEL PACK: 15.0 TO 22.0 FEET,

BENTONITE: 14.0 TO 15.0 FEET,

GROUT: 0.0 TO 14,0 FEET,

GROUND WATER LEVEL RECORDED AT 1,0 FEET ON 7-12-78,

EXXON MINERALS COMPANY, U.S.A.

CRANDON PROJECT

LOG OF BORING DMA-34
SHEET 1 OF 1




e

atrensens | E | g BORING DMA-35 CE :
x )
xR | 52 | <5, Limirs o5 |5 =8 Sw SURFACE ELEVATION: 1570.39 Sd
tﬁ o | Szs B HE S COORDINATES: N 111,180 € 2,245,820 l:&
o ne Hal - R w o
il B R R Y R P 2 <
e A S X srweoLs DESCRIPTIONS ,
ndd
o ML |BLACKISH-BROWN CLAYEY SILT WITH SOME ORGANICS — 1570 ;
i BROWN SILTY FINE TO MEDIUM SAND WITH COARSE ‘
7 H SAND AND GRAVEL AND OCCAS IONAL COBBLE: .
T a MEDIUM DENSE 4 :
5 Hi — /565
5
.
85 8 g GRADES DENSE
/10 NAN SM — /560
iy al
'g—.? s LHH GRADES WITH LESS SILT
15 H — 1555
A .
20 H BROWN MEDIUM SAND WITH SOME FINE TO COARSE _/550
SAND AND TRACE FINE TO COARSE GRAVEL: VERY
7-12-78
v DENSE
27 o m GRADES LOCALLY TO FINE SAND
25 — /545
125 & i
t
30 i
BORING COMPLETED AT 29.5 FEET ON 5-14-77. |
CASING USED TO A DEPTH OF 11.5 FEET. !
PIEZOMETER INSTALLED ON 5-15-77. :
2 INCH PVC SLOTTED FROM 25.0 TO 29,0 FEET. .
GRAVEL PACK: 20,0 TO 29.5 FEET, i
GROUT: 0.0 TO 20.0 FEET,
GROUND WATER LEVEL RECORDED AT 22.7 FEET ON 7-12-78. i
|
EXXON MINERALS COMPANY, U.S.A.
CRANDON PROJECT
LOG OF BORING DMA-35
SHEET 1 OF 1
1/79 -
DAMES 8 MOORE FIGURE B-27




ATTERBERG | = R BORING DMA-36 §t
x [ x
SRl E2 | S8 el 5 |5 |58 3w SURFACE ELEVATION: 1675.4 su
gl | ¥z | 88 BN ESEHEE Sy COORDINATES: N 129,500 E 2,250,180 Ty
e 2e 1o, 1<% o
48 | B | T[S g EE| e |5 TR 33 G
0 R O b g S srmaoLs DESCRIPTIONS
Eitd SM BROWN STLT AND FINE SAND AND GRAVEL (0LD RoAD — /675
-77 FiLL
% 2 BROWN SILT WITH TRACE FINE SAND AND ORGANICS;
30 MEDIUM DENSE
18 B
5 — 1670
, 68 JITH CORRSE SAND AND FINE GRAVEL
BROWN FINE TO MEDIUM SAND WITH SOME GRAVEL
o — 1665
59 8
15
— /660
REDDISH-BROWN FINE TO MEDIUM SAND WITH SOME
20 120 m SILT AND TRACE COARSE SAND AND FINE GRAVEL;
VERY DEN '
— /655
25 708
— 1650
75/2'0 1 BOULDER
30 BORING COMPLETED AND GROUTED TO 29.0 FEET ON
-30-77.
GROUND WATER ENCOUNTERED AT 3.0 FEET
DURING DRILLING.
EXXON MINERALS COMPANY, U.S.A.
CRANDON PROJECT
LOG OF BORING DMA-36
SHEET 1 OF 1
1/79
/ DAMES 8 MOORE FIGURE B-28




2
- S
ATTERBERG AR E BORING DMA-37 EE
z LIMITS 5 s
R | =2 | 5. o3 15 &8 3» SURFACE ELEVATION: 1684.09 Sy
g | =5 [ 223 B EFHE 3y COORDINATES: N 125,340 € 2,247,430 W
- ) 2 5sx o ~
Q& | 5 | 75 |E5e|sie| a2 [57[RE 23 W
a2 o I
o $ a3 DESCRIPTIONS
0 BLACK F IBROUS ORGANICS WITH ROOTS AND WOOD
4-7-77 "FRAGMENTS ; VERY SOFT
v MOTTLED GREENISH-GRAY AND BROWN CLAYEY SILT
o WITH SOME FINE TO COARSE SAND AND GRAVEL:
cosa MEDIUM STIFF TO STIFF — /680
5 REDDISH-BROWN TO BROWN SILTY FINE TO MEDIUM
SAND WITH SOME FINE TO COARSE GRAVEL AND
OCCAS IONAL COBBLE; MEDIUM DENSE
GRADES LOCALLY WITH SILT
/0 18 8 — 1675
38 GRADES BROWN FINE SAND WITH COARSE SAND AND — /670
/5 FINE GRAVEL; VERY LOOSE
3n
20 GRADING VERY DENSE — /665
WITH OCCASIONAL LIGHT ORANGISH-BROWN F INE
as/8'm SAND LAYER
WITH CLAYEY SILT LAYERS; HARD — 1660
25
108 ®
30 — /655
35 — /1650
200
= .
40 ¢
BORING COMPLETED AND GROUTED 70 39.0 FXET OK
-7-71.
CASING USED TO A DEPTH OF 9,0 FEET,
GROUND WATER ENCOUNTERED AT APPROXIMATELY 3.0
FEET DURING DRILLING.
EXXON MINERALS COMPANY, U.S.A.
CRANDON PROJECT
LOG OF BORING DMA. 37
SHEET 1 OF 1
1/79
DAMES 8 MOORE FIGURE B-29




b3
ATTERBERG z 2 BORING DMA-38 gt
x| er | <2 Liwirs Y 3 SURFACE ELEVATION: 1772.00 sY
° H 3 .
t';:, e | 328 e B B éé s 3 COORDINATES: N 141,150 E 2,249,880 iy
Wl sy | 38 Je |2= |55, ]<5 |2%188] < 3
E& - ‘3'_!,* 35* ggi 2|z |°¥ g 3 W
2 LI ] g S X srmgoLs DESCRIPTIONS
o Q » ——
E=1 PT |BLACK FIBROUS ORGANICS: VERY SOFT
MK MOTTLED GREENISH-BROWN AND ORANGISH-BROWN SILTY __ />
an FINE TO MEDIUM SAND; GRADES LOCALLY TO SANDY
SILT; VERY LOOSE
BROWN SILT WITH TRACE GRAY MOTTLING AND SOME
5 CLAY; TRACE COARSE SAND AND FINE GRAVEL;
7. MEDIUM STIFF
BROWN FINE TO MEDI UM SAND WITH some FINe T — /765
COARSE GRAVEL AND OCCASIONAL SILT POCKET:.
26 B MEDIUM DENSE
/10
— /760
REDDISH-BROWN FINE TO MEDIUM SILTY SAND WITH
/5 22 . SOME FINE TO COARSE GRAVEL AND OCCASIONAL
COBBLE; MEDIUM DENSE
— /755
20 27
GRADES VERY DENSE — 1750
120
=¥ .
25 o
— /745
145 8
30

BORING COMPLETED AT 30.0 FEET ON 5-3-77.
CASING USED TO A DEPTH OF 9.0 FEET,
PIEZOMETER INSTALLED ON 5-3-77.

2 INCH PVC SLOTTED FROM 24.5 TO 28.5 FEET,
GRAVEL PACK: 19.5 TO 30,0 FEET,

GROUT: 0,0 TO 19.5 FEET,

PIEZOMETER DRY ON 7-12-78.

EXXON MINERALS COMPANY, U.S.A.

CRANDON PROJECT

LOG OF BORING DMA.38
SHEET 1 OF 1

1/79 DAMES 8 MOORE FIGURE B-30




DEPTH
Q (FEET)

O

/10

15

20

25

30

1/79

OTHER
TESTS
SHEAR
STRENGTH
PSF

ATTERBERG
LIMITS
<
o 2y | Ex
IR
33 2 3-

FIELD
MOISTURE CONTENT|
%

ORY DENSITY
PCF
PERCENT
RECOVERED
L1

BLOW COUNTS

H

20

26

59

90

[y
3
Q
L]
3

BORING DMA-39

SURFACE ELEVATION: 1772.31
COORDINATES: N 143,560 E 2,250,980

ELEVAT/ION
(FEET)

DESCRIPTIONS

MOTTLED ORANGISH-BROWN AND 3RAY SILTY FINE TO
MEDIUM SAND: VERY LOOSE

MOTTLED ORANGISH-BROWN AND GRAY SILT WITH — /770
TRACE FINE SAND; SOFT

WITH TRACE FINE TO COARSE GRAVZL

— /765
ORANG ISH-BROWN AND BROWN F INE SAND; GRADES
LOCALLY TO COARSE SAND WITH SOME FINE TO
COARSE GRAVEL; MEDIUM SENSE
| REDDISH-BROWN FINE TO MEDIUM SILTY SAND «1TH — /760
TRACE FINE TO COURSE GRAVEL: MEDIUM D:NSE
— /755
GRADIN3 VERY DENSE
WITH SOME COARSE GRAVEL AND COBBLES
— /750
GRADINS LOCALLY TO BROWN AND TAN FINZ TO
MEDIUM SAND: VERY DENSE
— /745

BORING COMPLETED AND GROUTED TO 30,0 FEET ON S-3-77.
CASING USED TO A LEPTH GCF 9.0 FEET

GROUND WATER ENCOUNTERED AT APPROXIHATELY

GROUND SURFACE DURING DRILLING.

EXXON MINERALS COMPANY, U.S.A.

CRANDON PROJECT

LOG OF BORING DMA.39
SHEET 1 OF 1

DAMES 8 MOORE

FIGURE B-3l




T " "y T W OSRGOS, | .. AN
b3
= - S
ATTERBERG A (d BORING DMA-42 NS
x| =2 | <% LiniTs 0% |% |s8 S. SURFACE ELEVATION: 1615.85 N
~Q o 2% > 20el2e 84| o QU COORDINATES: N 133,040  E 2,271,020 [y
A T ERE AR N v
4¢ AN FE L R P 23 u
0 e R T g S X srwaoLs DESCRIPTIONS
LIGHT BROWN SILT WITH TRACE VERY FINE SAND __/6‘/5
168 BROWN FINE TO MEDIUM 3ILTY SAND WITH TRACE
GRAVEL; M.DIUM DENSE
5
241 —/6/0
BROWN FINE TO COARSE SAND A1TH SOM:Z FINE
158 GRAVEL; MZDIUM DENSE
/10
— /605
28 0 . WIiTH COBBLES
/15
— /600
20m
20
—/595
25 ]
— 1590
BORING COMPLETED AND GROUTED TO 26.0 FEET ON
3-29-77.
30 CASING USED TO A DEPTH OF 10.0 FEET.
GROUND WATER LEVEL NOT RECORDED.
-
EXXON MINERALS COMPANY, U.S.A.
CRANDON PROJECT
LOG OF BORING DMA-42
SHEET 1 OF 1
1/79




X
ATTERBERG AR E BORING DMA-43 g:
x IMITS % e
IR | =2 | =5, t S RER S 3w SURFACE ELEVATION: 1624,70 sW
NN R A P So| 3 gs g Sy COORDINATES: N 137,000 E 2,272,720 3&
or 2= 13
) R R R E S 2 d 2
CE Al
R b g rer @ & SYMBOLS DESCRIPTIONS
0 ort — B__LACK FIBROUS ORGANICS; SOFT
P —
5 = — 1620
/10 = —/6/5
NN =
W=
/5 = — 1670
1 GRAY ISH-GREEN ORGANIC SILT WITH TRACE FINE
SAND; VERY LOOSE
P a
20 — 1605
GRAY ISH-BROWN FINE TO MEDIUM SAND WITH COARSE
SAND AND FINE GRAVEL WITH BROWN SILT AND
28 VERY FINE SAND LENSES: VERY LOOSE
25 — /600
1o s WITH OCCASIONAL SMALL COBBLES; LOOSE
30 — /595
7.
35 — 1590
WITH GRAVEL LENSES; VERY DINSE
40 e — /1585
BORING COMPLETED AT LO, 0 FEET ON 3-25-77.
PIEZOMETER INSTALLED ON 3-25-77
2 INCH PVC SLOTTED FROM 36.0 TO ‘40 0 FEET,
GRAVEL PACK: 25,0 TO 40.0 FEET,
GROUT: 0.0 TO 25.0 FEET
GROUND WATER LEVEL RECORDED AT 0.7 FEET ABOVE GROUND
SURFACE ON 7-6-78.
EXXON MINERALS COMPANY, U.S.A.
CRANDON PROJECT
LOG OF BORING DMA-43
SHEET 1 OF 1
1/79
DAMES 8 MOORE FIGURE B-33




ATTERBERG AR ' g BORING DMA-44 ':E
x LIMITS |- e ]
TR «n «% 3|5 |58 S SURFACE ELEVATION: 1590.84 Sy
:{E fe | 325 b §§ g g':’:‘ COORDINATES: N 88,280 E 2,259, 180 L
- o 2 < x o€ aoa ~
Q€ | 5% | 557 |5 gie2he [ |5 |08 33 u
& e -
0 i 3 S X srmsoLs DESCRIPTIONS
BROWN FINE SAND WITH TRACE COARSE GRAVEL AND —/590
SILT AND OCCASIONAL COBBLE: MEDIUM DENSE .
5.2 hos on
5
SA HA 6.8 |129 208 REDDISH-BROWN FINE TO MEDIUM SILTY SAND WITH —/585
TRACE FINE TO COARSE GRAVEL; MEDIUM DENSE
5.9 |12h 308 BROWN FINE TO MEDIUM SAND WITH TRACE COARSE
/0 SAND AND FINE GRAVEL; MEDIUM DENSE TO
DENSE _/580
NN LIRR
/5 9 28 GRADING TAN
— /1575
9.8 |133 7 B REDDISH-BROWN FINE SITLTY SAND 'lliTH TRACE FINE
20 T0 COARSE GRAVEL AND CLAY; VERY DENSE
GRADES WITH COARSE GRAVEL AND COBBLES FROM _ /& 7()
20.5 T0 22.5 FEET
9.9 [130 130 ®
25
GRADES SOME COARSE GRAVEL —/565
30 *95 a
- /560
BORING COMPLETED AND GROUTED TO 31.0 FEET ON
-25-77.
CASING USED TO A DEPTH OF 7.5 FEET.
35 . GROUND WATER LEVEL NOT RECORDED,
EXXON MINERALS COMPANY, U.S.A.
CRANDON PROJECT
LOG OF BORING DMA-44
SHEET 1 OF 1
1/79
DAMES 8 MOORE FIGURE B-34




DEPTH

E3
- S
T 2 BORING DMA-45 28
x ¢
2l =2 | <5 LiMiTs o3 |5 |s8 Saw SURFACE ELEVATION: 1640.61 Ta
W Yo 35; N z oo §; §§ H 8».. COORDINATES: N 100,630 E 2,310,200 Y
[} s Fes |or |2 |Gz | |°%]88] * N ~
£ A U EEU o IR Fl 23 '“
Rt H a X SrmsoLs DESCRIPTIONS
0 = OL | BROWNISH-BLACK CLAYEY SILT WITH ORGANICS a0 — /640
FINE ROOTS
cn BROWN CLAYELY SILT; TRACE FINE GRAVEL:; MEDIUM
STIFF
5 12s BROWN FINE TO MEDIUM SAND WITH OCCAS IONAL — /635
FINE SAND LAYERS AND SOME FINE TO COARSE
GRAVEL; MEDIUM DENSE
CN |
10 — 1630
84 g COBBLE AND BOULDER ZONE
1" BOULDER FROM 14.5 TO 17.0 FEET
15 — /625
8" COBBLE FROM 18,0 FEET
20 107 8 GRADES WITH TRACE SILT
— 1620
15 e BOULDER FROM 24,0 TO 25.0 FEET
25 4
—/6/5
120
— ﬂ
6
30 8" COBBLE FROM 30.0 FcEET — /610
l__'? a GRADING LOCALLY WITH CLAYEY SILT
35 5 BOULDER FROM 34,0 TO 36.0 FEET
— /605
A 6 COBBLE FROM 37.4 FEET
w8
4 6
0 FINE TO COARSE GRAVEL GRADES OUT — /600
6" COBBLE FROM 43,2 FEET
150
=8
45 5"
— /595
135 g
a"
50

BORING COMPLETED AT 49.2 FEET ON 5-1-77.
CASING USED TO A DEPTH OF 8.0 FEET.
PIEZOMETER INSTALLED ON 5-1-77.

2 INCH PVC SLOTTED FROM Lb,0 TO 48.0 FEET.
GRAVEL PACK: 33.0 TO 4B.0 FEET.

GROUT: 0,0 TO 33.0 FEET.

PIEZOMETER DRY ON 7-7-78,

EXXON MINERALS COMPANY, U.S.A.

CRANDON PROJECT

LOG OF BORING DMA. 45
SHEET 1 OF 1

1/79 DAMES 8 MOORE FIGURE B-35




F 3
- S
ATTERBERG § - g BORING DMA -46 ':E
x LIMITS - e X
b 3 «n - 315 |sd S SURFACE ELEVATION: 1714.52 RN
th o | 325 B S g‘g 2 8 COORDINATES: N 117,420 E 2,319,400 iy
W - :‘l. o ‘.-’: Zx & os « ~ ~
QL | 57 | %57 |G| 5aef 28e |2 [57| 20 23 "‘
o G g Qo _SrmsoLs DESCRIPTIONS
o BROWN SILT WITH TRACE FINE TO MEDIUM SAND AND
ELAY; MEDIUM STIFF
6n
BROWN FINE TO MEDIUM SAND WITH TRACE COARSE
5 SAND; MEDIUM DENSE — /710
Y]
10 42u GRADES GRAY ISH-BROWN FINE TO COARSE SAND — 1705
WITH BROWN FINE TO MEDIUM SAND LAYERS:
LOCALLY WITH FINE TO COARSE GRAVEL; DENSE
TO VERY DENSE
ae
15 — /700
708 — /695
20
s 8 GRADES BROWN FINE TO MEDIUM SAND WITH TRACE
SILT AND LOCALLY SOME FINE TO COARSE GRAVEL; — /690
25 VERY DENSE
146 4
" — /685
30
o 1680
35
140 4 :
10" —_ H
40 /675
127 .
45 1670
50 — /665
GRADES SOME COBBLES FROM 50.0 TO 52.5 FEET
180 o
60 — /655
65 50 e /650
o 0
*i80
& a BORING COMPLETED AT 72,5 FEET ON 5-2-77.
70 CASiNG USED TO A DEPTH OF B,0 FEET, — /645
PIEZOMETER INSTALLED ON 5-2-77.
2 INCH PVC SLOTTED FROM 68,5 TO 72,5 FEET.
GRAVEL PACK: 45.0 T0 72,5 FEET,
GROUT: 0,0 TO 45,0 FEET,
PIEZOMETER DRY ON 7-7-78
75 '
EXXON MINERALS COMPANY, U.S.A.
CRANDON PROJECT
LOG OF BORING DMA- 46
SHEET 1 OF 1
1/79
DAMES 8 MOORE FIGURE B-36




E3
- S
ATTERBERG z o BORING DMA -47 i
x LIMITS [ B e 2 W
T | = | «% o5 |5 =¥ 3 SURFACE ELEVATION 1573.62 Y
NN T 28 12 1z28] o a0 WY
QW | =5 | 8z% o 5. |5u®| &3 HE oY COORDINATES: N 121,393 E 2,276,058 3=
H&‘ o ng 19N - ‘:’gg -1 e 11 x W
L CI E-E A o B R QX
o L 3 Qo _SrmsoLs DESCRIPTIONS
4 BROWN SILTY FINE SUBROUNDED QUARTZ SAND WITH
TRACE COARSE SAND AND F INE GRAVEL; TRACE
SILT; MEDIUM DENSE, NONCALCAREOUS
X . GRADES LOCALLY TO SILTY FINE SAND — /570
L7 22
5 BROWN MEDIUM SUBROUNDED QUARTZ SAND WITH TRACE
COARSE SAND AND FINE TO COARSE GRAVEL; MEDIUM
DENSE, NONCALCAREOUS
— /565
/0 3.7 108 12
3.1 [ 13 — 1560
/5
6-8-78
X BROWN SILTY FINE SAND; VERY LOOSE, NONCALCAREOUS
’ It — 1555
A
20 T0.9[133 3 s EliH GRADES WITH FINE TO COARSE SAND AND GRAVEL
LAY ERS
n’
. Hl sm ‘ — /1550
25 17.7]11 7. ! GRADES SLIGHTLY CALCAREOUS WITH COBBLES
it
Ald
H
g — /545
30 2.54136 95 8 ]if GRADES TO BROWN SILTY FINE TO MEDIUM SAND
— WITH SOME FINE TO COARSE GRAVEL; VERY DENSE,
CALCAREOUS
BORING COMPLETED AT 31.0 FEET ON 3-30-77.
35 CASING USED TO A DEPTH OF 7.0 FEET,

PI1EZOMETER INSTALLED ON 3-30-77.

2 INCH PVC SLOTTED FROM 23.0 TO 27.0 FEET.

GRAVEL PACK: 17,5 70 31,0 FEET,

SAND: 17.0 TO 17.5 FEET,

GROUT: 0.0 TO 17.0 FEET,

GROUND WATER LEVEL RECORDED AT 17.0 FEET ON 6-8-78.

EXXON MINERALS COMPANY, U.S.A.

CRANDON PROJECT

LOG OF BORING DMA.-47
SHEET 1 OF 1

/79

DAMES 8 MOORE FIGURE B-37




E3
- S
ATTERBERG % © BORING DMA-—-48 NN
xp | =r | <% Liuirs R 3 SURFACE ELEVATION 154742 s
o 0
tm g= | 325 e B EHE 8 COORDINATES: N 118,981 E 2,268,709 iy
- ° v gy - ae ol « ~ ~
Q& | 57 | P57 55| 5ie| Be|2 |5 |08 3 G
- - - -
0 S g e X srmsoLs DESCRIPTIONS
ORANG ISH-BROWN F INE SAND WITH TRACE FINE T0 |
COARSE GRAVEL; MEDIUM DENSE, NONCALCAREOUS
— /545
6.5 108 o8
S 8.4 120 22 . GRADES BROWN
GRADES SOME FINE TO COARSE SUBROUNDED GRAveL; /9 0
5-21‘1-78 8 n LOOSE
/10 96 BROWN FINE TO MEDIUM SUBROUNDED QUARTZ SAND
WITH COARSE SAND; SOME FINE TO COARSE GRAVEL;
DENSE, CALCAREOUS — /535
36 0
/5 WITH MORE GRAVEL
— /530
10.1] 93 22 8 GRADES WITH BROWN FINE SAND LAYERS; MEDIUM
20 DENSE .
BROWN F INE SUBROUNDED QUARTZ SAND WITH TRACE
COARSE SAND AND SILT WITH FINE TO COARSE
GRAVEL LAYERS; VERY DENSE, CALCAREOUS — /525
100 8
25
— /1520
.87 125 8
30
BORING COMPLETED AT 29.5 FEET ON 3-26-77.
CASING USED TO A DEPTH OF 8,0 FEET,
PIEZOMETER INSTALLED ON 3-26-77.
2 INCH PVC SLOTTED FROM 2h.0 TO 28.0 FEET.
GRAVEL PACK: 20.0 TO 28.0 FEET,
BENTONITE: 18.0 TO 20.0 FEET,
GROUT: 0.0 TO 18.0 FEET,
GROUND WATER LEVEL RECORDED AT 9.6 FEET ON 5-24-78,
EXXON MINERALS COMPANY, U.S.A.
CRANDON PROJECT
LOG OF BORING DMA-48
SHEET 1 OF 1




DEPTH

b3
e 5T o BORING DMB- | S~
~ z LIMITS £ 15 |8 3 IRFAC. 0 N
= 52 s"u. a8 |2u|zx S “» Su/ E ELEVATION 162730 hlq
W k4] gﬁg ° Ex E...* H EH S 3 COORDINATES: N 114,405 E 2,282,890 \,&
e |Ee e «
Q] 5% | BB | 35e|aae|2he| 5 |B |2E 2§ Y
33 2= <& 1
0 R 1] 8 2R _srwsoLs DESCRIPTIONS
ROWN TRACE FINE SA
ML | © SILT, TRACE FINE SAND
9. BROWN FINE GRAINED, SUBROUNDED QUARTZ SAND, SOME
SP SILT, TRACE FINE SUBANGULAR GRAVEL, MEDIUM DENSE, — /625
SM NONCALCARE OUS
5 BROWN MEDIUM GRAINED, SUBRDUNDED QUARTZ SAND WITH
26 @ FINE TO MEDIUM GRAINED SUBROUNDED METAMORPHIC
GRAVEL, TRACE SILT, MEDIUM DENSE, NONCALCAREOUS
SP — 1620
/10 ;
SA 5.8 . M BROWN FINE TO MEDIUM SUBROUNDED QUARTZ SAND,
COLOR . 26 H SM SOME FINE GRAVEL, SOME SILT, MEDIUM DENSE,
NONCALCAREOUS, PIECE OF DOLOMITE IN BIT
b — /6/5
/5 LIGHT BROWN MEDIUM SUBROUNDED QUARTZ SAND, SOME
. COARSE SAND TRACE FINE-GRAINED SUBANSULAR
170 SP CARBONATE AND METAMORPHIC GRAVELS, VERY CENSE,
SLIGHTLY CALCARECUS 1610
X-RAY BROWN FINE SUBROUNDED QUARTZ SAND, TRACE SILT,
SA/pH 3.0 e @ VERY DENSE, SLIGHTLY CALCAREOUS
20 | coLor
— /1605
158/9' B
25 SP
SM
— /600
30 ng/7"'m
BROWN FINE SUBRCUNDED CUARTZ SAND, TRACE FINE — /595
183/9" 8@ SUBANGULAR GRAVEL, VERY DENSE, SLIGHTLY
35 CALCARECUS
REDD I SH-BROWN FINE GRAINED SUBROUNLED QUARTZ SANT, - /590
SOME FINE SUBANGULAR METAMORPHIC GRAVELS, TRACE
40 67 8 SILT, YERY DENSE, CALCAREOUS
BOULDER AT 39.0 FEET
— /585
X-RAY 145 8
45 GRADES TRACE FINE GRAVEL
— /580
g2/8'm
50
u — /575
125/5° 8
55
GRADE SCME SILT — /570
169/9" R
60 BORING COMPLETED AT 59.3 FEET ON 5-11-78.
s INCH CASING ©SED TC A Gte7v (F 10,0 FEET,
PIEZCMETER INSTALLEL ON 5-12-78.
2 INCH PYC SLOTTEG FRCM 5.C T0 15.C FEET.
GRAVEL PACK- 5.0 TO 15.0 FEET.
GROUT 0.0 T0 5.0 FEET.
PIEZCMETER CRY ON 6-10-78.
EXXON MINERALS COMPANY, U.S.A.
CRANDON PROJECT

LOG OF BORING DMB-1
SHEET 1 OF 1

1/79 DAMES 8 MOORE FIGURE B-39 J




pr— o BORING DMB-IA S~
X |2 | <5 vmrs | £ |5 f.8 3 SURFACE ELEVATION 162794 sy
cu | i }‘5& o e 15 e EHER s 88 COORDINATES: N 114,405 E 2,282,900 Ty
R | % | %87 |G| sae (e[ F |2 | 23 3
R ls ] 8 I3 swwsoLs DESCRIPTIONS
0 NO 'SAMPLES TAKEN FROM 0.0 TO 63.5 FEET
P SEE LOG FOR DMB-1
— 1625
5
— /1620
/10
- /615
/5
— /6/0
20
— /605
25
— /1600
30
—'/595
35 6-10-78
Y
e — 1590
40
— 1585
45
— /580
50
— /575
55
— /570
60
EXXON MINERALS COMPANY, U.S.A.
CRANDON PROJECT
LOG OF BORING DMB-1A
SHEET 1 OF 2
V77 EPp— FIGURE B-40 |




DEPTH
(FEET)

[+ )}
Q

70

75

80

1/79

BORING DMB-IA (CONT'D)

OTHER
TESTS
SHEAR

STRENGTH

PSF

Liquio
LiMiT

ATTERBERG
LIMITS
o |E
e
B E
=3
a

FIELD
MOISTURE  CONTENT
%
ORY DENSITY
PCF
PERCENT
RECOVERED
RQD

%

INDEX

BLOW COUNTS
SAMPLES

ELEVATION
(FEET)

DESCRIPTIONS

REDDISH-BROWN FINE GRAINED. SUBROUNDED QUARTZ SAND,
TRACE SILT, TRACE OF GRAVEL AND COBBLES TO 1"
IN DIAMETER, VERY DENSE, CALCAREOUS
REDDISH-BROWN, MEDIUM GRAINED, SUBROUNDED QUARTZ — /1560
SAND, TRACE FINE GRAVEL, VERY DENSE, CALCAREQOUS
MOIST-WET
REDDISH-BROWN FINE GRAINED, SUBROUNDED QUARTZ SAND,
TRACE SILT, VERY DENSE, CALCALCAREOUS — /555

BORING COMPLETED AT 79.4 FEET ON 5-16-78.

4 INCH CASING USED TO A CEPTH OF 10 FEET.

PIEZOMETER INSTALLED ON 5-16-78.

2 INCH PVC SLOTTED FROM 69.0 TO 79.0 FEET.

GRAVEL PACK: 30.0 TO 79.0 FEET.

SAND: 24.0 TO 30.0 FEET.

GROUT: 0.0 TO 24.0 FEET,

GROUND WATER LEVEL RECORDED AT 36.5 FEET ON 6-10-78,

EXXON MINERALS COMPANY, U.S.A.

CRANDON PROJECT

LOG OF BORING DMB-1A
SHEET 2 OF 2

DAMES 8 MOORE FIGURE B-402




. ATTERBERG :5: =l . g
E LIMITS S
N ERET Bt EH Y BT
& R3] TWa 1o 12 [|5x |ew'|2%|28] 2 N
%t‘ oF | BE |Sc.|55e| 28] 5 |E |¥E Y
< .1 E ) 3
0 & 3 Q9
21 m
5
P.C. i3 8
/10 SA,HA 10.4 78
/5
X-RAY 9.4 | 123 46 8
20
56 B
25
83 n
30 == 140/10" B
35
SA.pH 9.7 125/9" 8
COLOR
40 130/3'8®
45 .
135/10" 8
50 140/4" B
55 200/2" 0
60 e 100/15" 0
-¢ %200/3" @
65
125/5" 8
70 127/5" 8
75
1/79

BORING DMB-2

SURFACE ELEVATION 1706,28
COORDINATES N 114,995 E 2,285,800

(FEET)

|
~
§ ELEVATION

SYMBOLS DESCRIPTIONS
H BROWN FINE GRAINED, SUBROUNDED QUARTZ SAND, SOHE
SILT, TRACE SUBANGULAR GRAVEL, MEDIUM DENSE,
NONCALCAREOUS, MO1ST
I
i H
H GRADES WITH THIN LAYERS OF COARSE SAND,
i VERY MOIST — /700
1L
!
B
GRADES WITH MORE GRAVEL, TRACE CLAY
It ’ — /695
HilHl] SM
H
H GRADES SOME SUBANGULAR METAMORPHIC GRAVEL, DENSE
l — /1690
i
q
GRADES WITH COBBLES
I .
H GRADES SLIGHTLY CALCAREOUS /685
it 168.
i
H
I
g
U
HIH
N Al
fl GRADES WITH LESS GRAVEL AND COBBLES, NONCALCAREQUS — /680
|
i q
d
H =]
LIGHT BROWN FINE TO MEDIUM SUBROUNDED QUARTZ SAND,
TRACE TO SOME GRAVEL AND COBBLES, VERY DENSE, — 1675
CALCAREOUS, MOIST
SP
— /670
GRADES WITH MORE GRAVEL TO 3" IN DIAMETER
BROWN MEDIUM ROUNDED QUARTZ SAND AND SUBANGULAR
S | METAMORPHIC GRAVEL, TRACE SILT, VERY DENSE, — /665
] VERY MOIST, NONCALCAREOUS
BROWN MEDIUM GRAINED ROUNDED QUARTZ SAND, TRACE SILT,
VERY DENSE, MOIST, SLIGHTLY CALCAREOUS — /660
BROWN MEDIUM TO COARSE ROUNDED QUARTZ SAND, SOME GRAVEL,
TRACE SILT, SLIGHTLY CALCAREOUS, SOME COBBLES,
oAMP — /655
— /650
GRADES SAND AND ROUNDED METAMORPHIC GRAVEL AND
BOULDERS
LARGE PEBBLES IN GRAVEL . - /645
CALCAREQUS
LIGHT BROWN FINE TO MEDIUM ROUNDED QUARTZ SAND, TRACE — /640
SILT, TRACE GRAVEL, VERY DENSE, WET, CALCAREOUS
BROWN MEDIUM TO COARSE GRAINED SUBROUNDED QUARTZ SAND
AND SUBROUNDED METAMORPHIC GRAVEL TO 1 INCH DIAMETER,
TRACE SILT, VERY DENSE, SLIGHTLY CALCAREOUS, WET. — /635

EXXON MINERALS COMPANY, U.S.A.

CRANDON PROJECT

LOG OF BORING DMB-2
SHEET 1 OF 2

FIGURE B-411
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T e T o BORING  DMB-2 (CONT'D) 35
1T e . w E3
ER | gp | g8 byt 1a8 |5.]2E So Sd
aw | zg | wis o [E. |E.%|82(52] 8 88 W<
RE ok £ o Qa* g |z [w8] = NS c“
< o |33 3| ¢ (S [TE 33
75 il I $ *R., srwsoLs DESCRIPTIONS |
P.C 125/4'@ fiii GRADES WITH MORE GRAVELS AND COBBLES TO
3 INCHES IN DIAMETER — /630
80 1a4/4" 8
— 1625
85 *i19/6" @
— /1620
90 - 125/4" B GRADES FINE TO MEDIUM SAND, TRACE SILT
— /6/5
95 169/8"n
— /6/0
/100 150/4" B
BORING COMPLETED AT 100.3 FEET ON 5-17-78. — /605
L4 INCH CASING USED TO A DEPTH OF 45.0 FEET.
PIEZOMETER INSTALLED ON 5-17-78.
2 INCr PVC SLUTTED FRGM 9U.Z 1U 100.2 FEET,
105 GRAVEL PACK- 68.2 TO 160.2 FEET,
SAND - 45,2 TC 68,2 FEET.
BENTONITE:  45.0 10 45.2 FEET,
GROUT 0.0 ro LS50 FEET,
PIEZOMETER DRY CN 6-21-78,
EXXON MINERALS COMPANY, U.S.A.
CRANDON PROJECT
LOG OF BORING DMB-2 ‘
SHEET 2 OF 2
1/79 DAMES & MmooRE FIGURE B-4t.2|
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e TET0T : BORING  DMB-3 St
R LIMITS z 2 X
N s 8 |2.]% SURFACE ELEVATION 1687.93
Et‘ ;E 53& = goﬁ 85 F] g §‘,3 COORDINATES: N 116,895 E 2,287,465 hg
W xWa 2 Ex |uw «o| 2 ] 9
QY | oF | BB |35e|zax| 2o 8 |2 [EE 2§ G
33 3 <
lET ] g 3% _srmsoLs DESCRIPTIONS
o - VELLOWISH-BROWN FINE TO MEDIUM QUARTZ SAND,
TRACE COARSE SAND AND FINE GRAVEL, LOOSE .
- NONCALCARE 0US — /585
5 LIGHT BROWN FINE TO MEDIUM QUARTZ SAND, SOME COARSE
g SAND, TRACE FINE GRAVEL, MEDIUM DENSE, NONCALCAREOUS
6-i2-
y — /580
8.2
10 " FINE GRAVEL GRADES OUT, BECOMES MOIST
— 1575
LIGHT BROWN FINE TO MEDIUM QUARTZ SAND, TRACE COARSE
15 SAND AND FINE GRAVEL, LOOSE, NONCALCAREOUS
7
— 1570
20 8 COARSE SAND AND FINE GRAVEL GRADES OUT
— 1565
BROWN MEDIUM TO COARSE QUARTZ SAND, TRACE FINE GRAVEL,
25 TRACE FINE SAND, MEDIUM DENSE, SLIGHTLY CALCAREOUS
16
— /560
BROWN FINE QUARTZ SAND WITH SILT, MEDIUM DENSE,
30 3 CALCAREOUS
ROWN FINE TO MEDIUM QUARTZ SAND, TRACE COARSE
SAND AND FINE GRAVEL, MEDIUM DENSE, CALCAREOUS
— 1555
I35 43 GRADES LIGHT BROWN, LESS FINE GRAVEL, DENSE
— 1550
LIGHT BROWN FINE QUARTZ SAND, TRACE SILT, VERY DENSE,
40 CALCAREOUS
71
— /545
LIGHT BROWN FINE SUBROUNDED QUARTZ SAND WITH SOME
45 3 SILT, MEDIUM DENSE, CALCAREQUS, MOIST
LIGHT BROWN FINE SUBROUNDED QUARTZ SAND, TRACE SILT, — 1590
MEDIUM DENSE, CALCAREOUS
50 .
—/535
55
27
— 1530
60
23
BORING COMPLETED AT 61.5 FEET ON 5-18-78. -
6 INCH CASING USED TO A DEPTH OF 5.0 FEET. /525
PIEZOMETER INSTALLED ON 5-18-78.
65 2 1%EH PVC SLOTTED FROM 55.0 TO 60,0 FEET,
FAVEL PACK- 50.0 TO 60,0 FEET.
SAND: 40,0 TO 50.0 FEET,
"ROUT: 0,0 TO L:,0 FEET,
GROUND WATER LEVEL RECORDED AT 8.2 FEET ON 6-12-78,
EXXON MINERALS COMPANY, U.S.A.
CRANDON PROJECT
LOG OF BORING DMB-3
1/79 DAMES 8 MOORE FIGURE B-42 I




DEPTH

b3
ATTERBERG E > 0 BOR ING DMB -4 9:
-~ f LIMITS 215, |:8 E S
Rl er | g5, a8 |2.]%¢ 3. SURFACE ELEVATION 164,49 R
w o | a2 o |5, |E.®|8%g3 s SQ COORDINATES: N 118,405 E 2,283,785 (e
N R EIHBE « 2 e~
S35 |&E " Q
0 o 2 § E,‘ 3, SYMBOLS DESCRIPTIONS
il BROWN FINE TO MEDIUM SUBROUNDED QUARTZ SAND,
TRACE SUBANGULAR TO SUBROUNDED COBBLES 3"
22 8 MEOIUM DENSE. NONCALCAREOUS
I VERY WET AT 3.0 FEET 640
5 i BROWN FINE TO MEDIUM SUBROUNDED QUARTZ SAND, /
SALHA 7.5 | 130 2 d SOME SILT, TRACE TO SOME GRAVEL AND COBBLES,
. 9n NONCALCAREOUS, DENSE
COLOR : H
’
/10 H SM — /1635
77 8 R GRADES WITH COBBLES VERY DENSE
!
4
!
P
— 1630
/5 no'm LIGHT BROWN FINE GRAINED SUBROUNDED QUARTZ SAND,
TRACE SILT, TRACE FINE GRAVEL, VERY DENSE,
NONCALCAREOUS, MOIST
20 | i = — 1625
p.C. : nr s
25 eno — 1620
K12} ey 1807108 BROWN FINE TO MEDIUM SUBROUNDED QUARTZ SAND, — /16/5
A SOME SILT, SOME FINE GRAVEL, VERY DENSE,
u" CALCAREOUS, MOIST
H
B
35 e it — 1610
COLR 3.6 158/6" 8 H GRADES WITH TRACE SUBANGULAR METAMORPHIC
e Hbl GRAVEL AND COBBLES
!
ﬂu 1
. ¢
H
o —
40 175/4" 8 L3N 1605
H
ity SM
H
H —
45 N il 1600
W
H
P
50 p.C. 150/4" R kS — /595
W
6-24-78 H
v
540 BROWN SILT AND FINE SAND, TRACE CLAY, TRACE
55 SA,HA 1191131 I50/5" B SUBANGULAR COARSE SAND AND FINE GRAVEL, — 1590
COLOR : VERY DENSE, CALCAREOUS, MOIST
ML GRADES WITH FCCKET CF CLAYEY SILT
60 — ! — /1585

EXXON MINERALS COMPANY, U.S.A.

CRANDON PROJECT

LOG OF BORING DMB-4
SHEET 1 OF 2

1/79 DAMES 8 MOORE FIGURE B-431
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T e 15T o BORING DMB-4 (CONT'D) S
= LiMITS 2|5 |.8 b Yy
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60 * e H 3 (’, SYMBOLS DESCRIPTIONS
180/4" B GRADES WITH COBBLES
65 N -
l52/§ a 1560
. BROWN FINE GRAINED QUARTZ SAND SOME SILT, VERY DENSE,
70+ 200/3" B CALCAREOUS, WET —1575
75 " KEDCISh-"ROWN MEDIUM TO COARSE GRAINED QUARTZ SAND, — 1570
200/4" B TRAE SILT, TRACE SUBROUNDED WEATHERED METAMORPHIC
GRAVEL, CALCAREOUS, VERY DENSE, DAMP
&0 " — /565
132/4"8 BORING COMPLETED AT 80.3 FEET ON 5-22-78.
6 INCH CASING USED TO A DEPTH OF 5.0 FEET.
PIEZOMTER INSTALLED ON 5-23-78.
2 INCH PVC SLOTTED FROM 69.5 TO 79.5 FEET.
85 GRAVEL PACK: 69.5 TO 79.5 FEET.
SAND: 59.5 T0 69.5 FEET.
BENTONITE:  59.0 TC 59.5 FEET.
GROUT- 0.0 T0 59.0 FEET,
GROUND WATER LEVEL RECORDED AT 54.0 FEET ON 6-24-78.
EXXON MINERALS COMPANY, U.S.A.
CRANDON PROJECT
LOG OF BORING DMB- 4 .
SHEET 2 OF 2
1/79
DAMES 8 MOORE FIGURE B-432




ATTERBERG z -
N ERE N N ERANEEE
QR | 5F | PET (fueche| e | F |5 |
o TR g
3168 9.3] 125
5 X=RAY
/0
15
20
sA, pH 7.5 [129
25 pocr
30
35
40
45
SA,pH 6.1
50
55
60
65
70
75
1/79

BLOW COUNTS
SAMPLES

40 B

48 8

87 8

1o u

130/79'n

"
10075 5 L]

143/8"W

150/5" ®

I1si/7" ®

150/6"®

175/5' 8

!
200/52 [}

2007/4" M

200/4" 8

b3
BORING  DMB- 5 $x
SURFACE ELEVATION 1688.77 Et“
COORDINATES: N 112,135 E 2,285,540 Y
~
W
SYMBOLS DESCRIPTIONS
ML BLACK SAND AND SILT WITH ROOTS TO 10°
| BROWN FINE SAND WITH SILT, TRACE CORSE SAND AND
| FINE GRAVEL, TRACE CLAY. OCCASIONAL COARSE
H 13} GRAVEL, LOOSE, NONCALCAREOUS — 1685
H1] SM
H;‘
LIGHT BROWN MEDIUM QUARTZ SAND, SOKE FINE AND COARSE
SAND, TRACE FINE GRAVEL, TRACE SILT - /680

v

T

BROWN FINE TO MEDIUM QUARTZ SAND, TRACE COARSE SAND
AND FINE GRAVEL, SOME SILT, VERY DENSE, NONCALCARENUS

— /675
GRADES SLIGHTLY CALCAREOUS — 1670
GRADES LIGHTER BROWN, LESS SILT, TRACE — /665
MEDIUM GRAVEL, CALCAREOUS
— /660
BROWN FINE TO MEDIUM QUARTZ SAND, TRACE CCARSE
SANG AND FINE GRAVEL, TRACE SILT, VERY DENSE.
CALCAREOUS — /655
BROWN FINE TO MEDIUM SAND, SGME SILT, TRACE COARSE
SAND AND FINE GRAVEL, VERY DENSE, CALCARECUS
— /650
BROWN FINE TO MEDIUM QUARTZ SAND, SOME SILT,
SOME COARSE SAND AND FINE GRAVEL, VERY DENSE,
CALCAREOUS, MOIST — /1645
GRADES WITh MGRE CCARSE SAND AND FINE GRAVEL — /1640
— /1635
— /1630
— /1625
BROWN FINE TO MEDIIUM SAND, SCME MEDI'UM GRAVEL,
TRACE CCARSE SAND, TRACE SILT, VERY DENSE
CALCAREGIS — /620
BOULDER ZCNE 72.0 TO 80.0 FEET
— /6/5

EXXON MINERALS COMPANY, U.S.A.

CRANDON PROJECT

LOG OF BORING DMB-5
SHEET 1 OF 2

DAMES 8 MOORE

FIGURE B-441
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ATTERBERG ;f:. N I BORING DMB-5 (CONT D) 82
&R «n 5"': LTS a8 Eu 8 3 ‘h‘,
N R e GBI EHE 88 wd
Wi | 5% | BE" | 5555|288 |E [2E] " NN o
< o |3E=|3EFlEe®| 2 |5 |7F S 3
»5 a3 H IS srmsoLs DESCRIPTIONS
200/2" 0 SP
GM — 1610
&80 200/7"8 BROWN FINE SAND, SOME SILT WITH COARSE SAND AND
H FINE TO MEDIUM GRAVEL, VERY DENSE, CALCAREOUS
| SM
200745 8 Hi G.M GRADES WITH MEDIUM SAND AND LESS SILT — /605
85 IH
ORANGISH-BROWN FINE TO MEDIUM QUARTZ SAND, TRACE
185/8"8 SILT, SOME COARSE SAND, TRACE FINE GRAVEL, VERY
X-RAY DENSE, CALCAREOUS — 1600
90
200/3} W — 1595
95
— /590
/00 BORING COMPLETED AT 98.5 FEET ON 5-23-78.
CASING USED TO A DEPTH OF 4.0 FEET
PIEZOMETER INSTALLED ON 5-24-78.
2 INCH PVC SLOTTED FROM 88.4 TO 98.4 FEET.
GRAVEL PACK: 68.0 TO 98.4 FEET.
SAND: 55.0 TO 68.0 FEET.
GROUT: 0.0 T0 55.0 FEET.
PIEZOMETER ORY ON 6-24-78.
EXXON MINERALS COMPANY, U.S.A.
CRANDON PROJECT
LOG OF BORING DMB-5
SHEET 2 OF 2
1/79 DAMES 8 MOORE FIGURE B-442




. atrersera | E L | P BORING DMB-5A §Q
R | g2 | 55, LiMITS o |2. |58 3 SURFACE ELEVATION 1689.33 sy
Qw | o Wzao o & 12 #|82]¢85] 8 SQ t‘k
&& Bw 551 o |8 Bz |52 |2 zol 2 ] COORDINATES: N 112,130 E 2,285,545 g~
~ I Kol ol B L 33 [
0 N ] g I% sSrmsoLs DESCRIPTIONS
NO SAMPLES TAKEN FROM 0-100 FEET
SEE LOG FOR BORING DMB-5 l
5 — /685
10 — /680
| |
15 — 1675
20 — /670
25 — /665
30 — /1660
35 ! — /1655
40 — /1650
45 — /1645
50 — 1640
55 — 1635
60 — 1630
65 — /1625
70 — 1620
75 (BORING CONTINUED) — 1615
EXXON MINERALS COMPANY, U.S.A.
CRANDON PROJECT
LOG OF BORING DMB-5A
SHEET 1 OF 2
1/79
DAMES 8 MOORE FIGURE B-45 | I
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